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Abbreviations and definitions

AF647 = Alexa Fluor 647

AF647a.+ = azide-plus Alexa Fluor 647

ATP = adenosine triphosphate

BCN = Ne-Bicyclononyne-L-Lysine

BTTAA = 2-(4-((Bis((1-(tert-butyl)-1H-1,2,3-triazol-4-yl)methyl)amino)methyl)-1H-1,2,3-triazol-1-yl)acetic acid
ch = chimeric

CpK = Ne-cyclopropene-L-Lysine

CuAAC = copper-catalyzed azide-alkyne cycloaddition

DMSO = dimethyl sulfoxide

DNA = deoxyribonucleic acid

EF-Tu = elongation factor thermo unstable

eEF = eukaryotic elongation factor

EGTA = ethylene glycol-bis(3-aminoethyl ether)-N,N,N',N'-tetraacetic acid
GCE = genetic code expansion

GPCR = G-protein coupled receptor

HCI = hydrochloric acid

HEPES = 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid

iEDDA = inverse electron-demand Diels-Alder reaction

IPTG = isopropylthio-3-galactoside

iRFP = infrared fluorescent protein

iRFP713 = infrared fluorescent protein with maximum emission wavelength 713 nanometers
LB = Luria broth

MzR = M2 muscarinic acetylcholine receptor

Mb = Methanosarcina barkeri

MES = 2-(N-morpholino)ethanesulfonic acid

Mm = Methanosarcina mazei

mRNA = messenger ribonucleic acid

ncAA = noncanonical amino acid

ODxvz = optical density at wavelength XYZ nanometers

OmpC = outer membrane protein C

PACE = phage-assisted continuous evolution

PALM = photoactivated localization microscopy

PBS = phosphate buffered saline

PCR = polymerase chain reaction

PFA = paraformaldehyde

PrK = Ne-propargyl-L-Lysine

Pyl = pyrrolysine

RIPA = radioimmunoprecipitation assay buffer

RS = aminoacyl-tRNA synthetase

RS:2020 = aminoacyl-tRNA synthetase with “2020” set of mutations (see Fig. 3 or Fig. S4.1)
RSipve = aminoacyl-tRNA synthetase with “IPYE” mutations described in Bryson et al. (2017)
RSF = aminoacyl-tRNA synthetase with “F” mutation described in Yanagisawa et al. (2008)
sfGFP = superfolder-green fluorescent protein

SiR = silicon rhodamine

STED = stimulated emission depletion microscopy

STORM = stochastic optical reconstruction microscopy

TBS = Tris-buffered saline

TBTA = Tris-[(1-benzyl-1H-1,2,3-triazol-4-yl)methyllamine

TCEP = tris(2-carboxyethyl)phosphine

TCO = Ne-trans-Cyclooct-2-en-L-Lysine

TCP = targeted coordinate pattern

TEMPOL = 4-hydroxy-2,2,6,6-tetramethylpiperidine-1-oxyl

tRNA = transfer RNA

Technical replicate = separate coverslip from the same experiment performed on the same day
Biological replicate = distinct repetition of an experiment performed with a different cell passage on a different day



1 General materials & methods

Cell lines. For all cloning and DNA amplification, electrocompetent DH5a and electrocompetent Top10
E. coli were used. BL21(DE3) competent E. coli (Novagen, Merck KGaA, Darmstadt, Germany) were
used for all bacterial protein expression experiments in this study (Fig. 2E, Fig. 3D, Fig. 4C, Sl Fig.
S$6.1-6.2). All quantitative ncAA incorporation experiments in mammalian cells (Fig. 2F, Fig. 3B-C, Fig.
S3.1, Fig. S4.1-4.3) and M2R GPCR imaging experiments (Fig. 4B & Fig. S5.1-5.4) were done in
HEK293T cells. B-actin imaging experiments (Fig. 5, Fig. 6, Fig. 7, Fig. S7.1, Fig. $S12.1, Fig. $13.2)
were done in U20S cells (ATCC, Manassas, VA, USA). Mammalian cells were grown in Dulbecco’s
Modified Eagle Medium (DMEM) with 4.5 g/l glucose (ThermoFisher 31966047) and GlutaMAX
(ThermoFisher, Waltham, MA, USA) supplemented with 10% [v/v] fetal bovine serum (Bio&SELL S
0615) and 100 U/ml penicillin + 100 pg/ml streptomycin (Sigma P0781), and 1 mM sodium pyruvate
(Sigma Aldrich, St. Louis, MO, USA).

Primers. All primers were ordered from Sigma-Aldrich (Sigma Aldrich, St. Louis, MO, USA) at 0.2 umol
scale at 100 uM in TE buffer with desalt purification. Primers were subsequently stored at -20°C.

Geneblocks. All geneblocks were ordered dry from Integrated DNA Technologies (Integrated DNA
Technologies BVBA, Leuven, Belgium) and were resuspended in diH20O upon receipt at a concentration
of 10 ng/pL and were then stored at -20°C.

DNA concentration and purity. All DNA concentrations were determined using a Nanodrop 1000
(PEQIab). For mammalian transfection experiments, all plasmids had an OD260/OD2so ratio between
1.8 and 1.9.

Preparing electrocompetent E. coli. Fresh overnight culture of bacteria was inoculated at 1:100
dilution in LB medium and grown to an ODsoo = 0.6-1.0. Then, they were incubated on ice for 15-30
minutes, pelleted, washed with H2O (twice), washed with 10% glycerin (v/v, resuspended in 2% of the
original volume of LB), and then resuspended in 10% glycerin (0.3% of the original volume of LB). Then,
they were aliquoted into 50 pl portions and flash-frozen with liquid nitrogen. Cells were subsequently
stored at -80°C until use.

Bacterial electroporation. All bacteria were transformed via electroporation. 50 pL aliquots of frozen
bacteria in 10% glycerin were thawed from -80°C on ice for 15-20 minutes. DNA and 200uL of diH20
were added and tubes were flicked to mix. For amplification of Gibson Assembly products, 5 pL of the
reaction product was added. For amplification of plasmids for cellular transfection, 0.5 ng of DNA were
added. After electroporation, 1 mL of LB medium was immediately added to the electroporation product
and the mixture was transferred to a shaker at 37°C for 1 hour. Finally, electroporation product was
plated onto pre-warmed LB/Agar plates with the relevant antibiotic(s) for selection (for pULTRA,
spectinomycin was added to a final concentration of 50 pg/mL; for pBAD or pET101, ampicillin was
added to a final concentration of 100 pg/mL).

Transfection for GCE in mammalian cells. Cells on 12-well plates were transfected with 1 ug of
protein-of-interest plasmid and 1 pg of the relevant GCE plasmid (encoding RS and tRNA). Cells on
24-well plates were transfected with 500 ng of protein-of-interest plasmid and 500 ng of the relevant
GCE plasmid. Lipofectamine3000 (ThermoFisher Scientific, Waltham, MA, USA) was used at 1.5 L of
reagent per 1 ug of total DNA according to the manufacturer’s protocol, except with a doubled volume
of Opti-MEM medium (11058021, ThermoFisher Scientific, Waltham, MA, USA), i.e., final delivery
volume of 200 pL per well for 12-well plates and 100 uL per well for 24-well plates. The transfection
solution was then added into each well on top of the existing medium and plates were very gently
shaken back and forth to mix. Cells were then incubated at 37°C, 5% CO..



DNA Sanger sequencing. All plasmids were sequenced by a commercial Sanger Sequencing service
(Microsynth Seglab, Goéttingen, Germany).

DNA ampilification/purification. After Gibson Assembly, products were transformed into DH5a E. coli
via electroporation and single colonies were amplified using the QIAGEN Plasmid Miniprep Kit
(QIAGEN Inc., Germantown, MD, USA). Sequences were confirmed via Sanger sequencing. Those
which were to be used for bacterial transformation were further amplified via the QIAGEN Plasmid Plus
Midi Kit (QIAGEN Inc., Germantown, MD, USA), while those for mammalian transfection were amplified
via the GenElute Endotoxin-free Plasmid Midiprep Kit (Sigma Aldrich, St. Louis, MO, USA).

Gibson assembly. First, the vector for Gibson Assembly was amplified from 10 ng of starting plasmid
using the Q5 High-Fidelity 2X Master-Mix (New England Biolabs GmbH, Frankfurt am Main, Germany),
with forward and reverse primer concentrations of 500 nM in a final volume brought up to 50 yL with
diH20. A touchdown PCR protocol was utilized, consisting of an initial 3-minute denaturing step at 98°C
followed by 19 cycles of: 1) 10 second denaturing at 98°C, 2) 30 second annealing, 3) 8-minute
extension at 72°C. During the first cycle, annealing was performed at 65°C. With each cycle, the
annealing temperature was lowered by 0.5°C until a final annealing temperature of 55°C was reached.
Finally, 14 extra cycles were done with a 55°C annealing temperature. After amplification, the PCR
product was run on a 0.8% agarose gel stained with GelGreen Nucleic Acid Gel Stain (Biotium Inc.,
Fremont, CA, USA). The desired band was cut from the gel and DNA was extracted using the
NucleoSpin Gel and PCR Cleanup kit (Macherey-Nagel). Gibson Assembly was then performed using
the NEBuilder HiFi DNA Assembly Kit (New England Biolabs GmbH, Frankfurt am Main, Germany). 75
ng of vector DNA purified from the gel was combined in a 2:1 ratio of Geneblock insert to vector
(computed via NEBioCalculator DNA Ligation Calculator). The final volume was brought up to 20 pL
and the mixture was incubated at 37°C for 1 hour before transformation. All unused product was stored
at -20°C.

Bacterial ncAA incorporation. Reporter and GCE plasmids were electroporated into BL21-DE3 E.
coli. Single colonies were picked, and primary cultures were grown in 5 mL of LB supplemented with
relevant antibiotics for 16 hours at 37°C. Subsequently, overnight colonies were diluted 1:100 in 250
uL of LB medium supplemented with antibiotics in wells of a 24-well plate. Cells were then incubated
in a shaker at 37C for 3.5 hours. During this incubation, additional LB medium was prepared that was
supplemented with antibiotics, inducers, and ncAA. For expressions of pULTRA and pET101 vectors,
IPTG was added at a final concentration of 2 mM from a 1M aqueous stock. For expression of pBAD
vectors, arabinose was added at a final concentration of 3 mM from a 1.33 M aqueous stock. To add
ncAA to LB, a 250 mM stock solution of ncAA was freshly prepared in 1N NaOH. This solution was
diluted in LB to achieve the desired final concentration of ncAA. An equal volume of 1N HCI was added
to neutralize the pH (0.75x the volume of 1N HCI was added if the ncAA was PrK, which was purchased
as an HCI salt). After the 3.5-hour incubation, 250 pL of the LB medium supplemented with inducers
and ncAA was added to the corresponding wells of the 24-well plate and cells were incubated overnight
at 37°C in a shaker at 37°C for 24 hours.

Mammalian ncAA incorporation. 100 mM stocks of ncAA were freshly prepared in 15% DMSO/85%
0.2N NaOH (v/v) and were added to growth medium along with HEPES buffer, such that the
HEPES:ncAA stock ratio (v:v) was 3:1 and such that the concentration of the ncAA was 4x the desired
final concentration. For cells on 24-well plates 250 pL of this solution was gently added to each well,
on top of the existing medium, while for cells on 12-well plates 500 pL of this solution was added. Cells
were incubated at 37°C, 5% CO:2 for 60 minutes.

Stock solutions for labeling.
0.5% casein blocking buffer (w/v in PBS). Prepared as described in cited reference.’
1.7 mM TBTA (ABCR GmbH, Karlsruhe, Germany) dissolved in 20% (v/v) DMSO in t-butanol*



85 mM BTTAA (Click Chemistry Tools, Scottsdale, AZ, USA) aqueous stock**

5 mM copper sulfate (Merck) aqueous stock***

20 mM copper sulfate aqueous stock™**

100 mM hydroxylamine-HCI (Acros organics, Belgium) aqueous stock®

100 mM sodium ascorbate (Fluka, Buchs, Switzerland) stock®

100 mM TEMPOL (Sigma Aldrich, St. Louis, MO, USA) stock

5 mM DMSO stock of picolyl-azide SiR* (provided by Alexey Butkevich, Max Planck Institute for Medical
Research, Heidelberg, Germany)

5 mM DMSO stock of azide plus AlexaFluor 647* (Click Chemistry Tools, Scottsdale, AZ, USA)

5 mM DMSO stock of tetrazine-silicon rhodamine* (Spirochrome AG, Stein am Rhein, Switzerland)

Tprepared fresh

*stored at -20°C for <6 months
**stored at -20°C for <3 months
***stored at 4°C for <3 months

PrK labeling (mammalian, fixed). Based on a previously described protocol,’ per 1 mL of labeling
solution: 50 pyL of 20 mM CuSO4 stock was mixed with 58.82 uL of 1.7 mM TBTA stock. 25 yL of
hydroxylamine stock was added and the tube was capped, wrapped with parafilm, and flicked to mix.
The mixture was incubated at room temperature for 10 minutes. Subsequently, 866.18 L of casein
blocking buffer and 1 pL of azide dye stock (either picolyl-azide silicon rhodamine or azide-plus
AlexaFluor647 specified for each experiment) were added and the tube was vortexed to mix. Labeling
solution was added to cells for 120 minutes and vessels were lidded, wrapped with parafilm, and
covered with aluminum foil to minimize oxygen and light exposure. Finally, cells were rinsed in casein
blocking buffer with gentle rocking for 5 minutes (repeated 3 times).

PrK labeling (mammalian, live). Based on a previously described protocol,! per 1 mL of labeling
solution: 20 pL of 5 mM CuSOs stock was mixed with 5.88 pL of BTTAA stock. 50 pyL of sodium
ascorbate stock and 2 uL of TEMPOL stock were added to the mixture. The tube was capped, wrapped
with parafilm, vortexed to mix, and then incubated at room temperature for 10 minutes. 922.12 uL of
PBS pre-warmed to 37°C and 2 pL of azide-dye stock were added to the labeling tube. The labeling
solution was vortexed to mix. Cells were rinsed two times with PBS pre-warmed to 37°C after which
labeling solution was distributed to cells. The plate was covered with aluminum foil and incubated at
room temperature for 10 minutes. After 10 minutes, labeling solution was removed and 500 yM
bathocuproine sulfonate (Alfa Aesar, Tewksbury, MA, USA) in growth medium (pre-warmed to 37°C)
was added to each well. Cells were incubated at room temperature for 1 minute, after which they were
rinsed with the pre-warmed growth medium three times. Finally, cells were incubated at 37°C, 5% CO-
for 60 minutes before fixation.

BCN/CpK/TCO labeling (mammalian, live). Based on a previously described protocol,? per 1 mL of
labeling solution: 1 uL of tetrazine dye stock was added to 900 pL of PBS pre-warmed to 37°C and the
solution was mixed by vortex. Cells were rinsed two times with PBS pre-warmed to 37°C after which
labeling solution was added and plates were covered with aluminum foil. After a 20-minute incubation
at room temperature, cells were rinsed with growth medium pre-warmed to 37°C three times and were
then incubated at 37°C, 5% CO: for 60 minutes before fixation.

MzR expression and labeling. 18mm round 1.5H coverslips in a 12 well-plate were coated with 100
mg/L poly-p-Lysine mol wt 70,000-150,000 (Sigma Aldrich, St. Louis, MO, USA) dissolved in diH20O for
2 hours at 37°C. Coverslips were then rinsed with PBS three times and with growth medium two times,
such that each well contained 800 pyL of growth medium. 70-80% confluent HEK293T cells were
resuspended and diluted in fresh growth medium to 5x10° cells/mL. 500 uL of cell suspension were
deposited to each well and cells were incubated for 2 days at 37°C, 5% CO2. ncAA was incorporated

5



as described above in the “mammalian ncAA incorporation” protocol. Subsequently, cells were
transfected and were incubated for 16-24 hours. Next, cells were rinsed with fresh growth medium (3x)
and incubated for 1 hour at 37°C, 5% CO2 (repeat twice). Cells were then labeled via either the PrK
labeling (mammalian, live) protocol with azide-plus AlexaFluor647 or the BCN labeling (mammalian,
live) protocol with tetrazine-silicon rhodamine, after which they were fixed with 4% PFA (prepared from
formaldehyde, K51726405 104, Sigma, Darmstadt, Germany) for 20 minutes at room temperature.
Cells were then rinsed with PBS, washed with 50 mM NH4Cl for 5 minutes, rinsed again with PBS (three
times), and imaged.

OmpC expression and labeling. Single colonies of transformed E. coli were picked, and primary
cultures were grown in 5 mL LB medium supplemented with relevant antibiotics at 37°C overnight.
Subsequently, a secondary culture was prepared in 5 mL LB medium supplemented with the relevant
antibiotics. The primary culture was diluted 1:100 in this fresh medium and was incubated for 2.5 hours
at 37°C. During incubation, additional LB medium was prepared that was supplemented with antibiotics,
IPTG inducer, ncAA, and HCI to neutralize PrK. The ncAA was added from a freshly prepared 250 mM
stock solution in 1 N NaOH. The supplemented LB medium had a final PrK concentration of 5 mM, 15
mM HCI, and 200 mM IPTG. 5 mL of this medium was added to the secondary culture and was
incubated overnight. On the following day, to wash out excess PrK, the cells were pelleted and washed
once per hour over 5 hours with fresh LB medium. After washing, the cells were re-suspended in
M9/0.8% glycerol medium supplemented with the relevant antibiotics and stored at 4°C on a gentle
shaker overnight. The next day, ODesoo Was measured, cells were pelleted for 10 minutes and were
resuspended in 0.5% casein buffer so that the ODeoo for each condition = 3. While the bacteria were
being spun down, 50 pyL of 20 mM copper sulfate stock was combined with 5.88 pL of 85 mM BTTAA
stock in a 1.7-mL tube. 25 pL of 100 mM hydroxylamine was added and the tube was capped, wrapped
in parafilm, flicked to mix, and incubated for 10 minutes. Subsequently, 866.16 pL of the re-suspended
bacteria and 2 yL of 5 mM azide plus AlexaFluor 647 were added. The tube was briefly vortexed and
was covered in aluminum foil. It was then incubated while gently shaking for 20 minutes. The bacteria
were then washed with M9/0.8% glycerol every hour over the next 5 hours. 80 pL of bacterial solution
was transferred to a coverslip in a Petri dish with wet KimWipes and was left to incubate for 30 minutes
at room temperature. The coverslips were then rinsed with PBS three times. Cells were fixed with 4%
PFA for 20 minutes. Subsequently, the cells were rinsed with PBS three times and were mounted onto
microscope slides with PBS.

B-actin expression and labeling. 800 pL of growth medium was added to 18mm 1.5H coverslips (high
precision, 0117580 Marienfeld, Lauda-Konigshofen, Germany) in a 12 well-plate. 70-80% confluent
U20S cells were resuspended and diluted in fresh growth medium to 5x10° cells/mL. 500 pL of cell
suspension were deposited to each well and cells were incubated for 2 days at 37°C, 5% CO2. 100 mM
stocks of ncAA were freshly prepared in 15% DMSO (Acros Organics)/85% 0.2N NaOH (v/v) and were
added to growth medium along with HEPES (A3724, PanReac AppliChem, Darmstadt, Germany), such
that the HEPES:ncAA stock ratio (v:v) was 3:1 and such that the concentration of the amino acid was
4x the desired final concentration. 500 pL of this solution was then gently added to each well, on top of
the existing medium, and cells were incubated at 37°C, 5% CO: for 60 minutes. Subsequently, cells
were transfected and were incubated for 16-24 hours. Next, cells were rinsed with fresh growth medium
(3x) and incubated for 1 hour at 37°C, 5% CO: (repeat twice). Cells were rinsed two times with PBS
pre-warmed to 37°C. Cells were then extracted and fixed as described in a previously published
protocol.® PBS was removed and replaced with an extraction solution: 5 mM glucose, 0.25% Triton X-
100 (w/v, K42092903 350, Merck, Darmstadt, Germany), 0.3% glutaraldehyde (R1020, Agar Scientific,
Essex, UK) dissolved in cytoskeleton buffer (10 mM MES pH 6.1, 150 mM NaCl, 5 mM EGTA, 5 mM
MgCl>). After 10 minutes at room temperature, extraction solution was very slowly removed from each
well and fixation solution (5 mM glucose, 2% glutaraldehyde dissolved in cytoskeletal buffer) was added
for 10 minutes. Wells were then rinsed with PBS three times and with TBS. Cells were then incubated
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with 0.5% TCEP (Sigma Aldrich, St. Louis, MO, USA) in TBS for 3 hours after which they were rinsed
with PBS three times. The PBS was then replaced with 1% NaBH4 (Fluka, Buchs, Switzerland) in PBS
for 30 minutes. During this time, coverslips were manually kept down in the solution with a pipette tip
(bubbles occasionally push them up to the surface). Coverslips were then rinsed with PBS, after which
they were transferred to a new plate and rinsed again twice with PBS. Coverslips were gently rocked
in the second PBS wash for 15 minutes, after which they were again rinsed with PBS three times.
Finally, coverslips were blocked with 0.5% casein blocking buffer for 1 hour, after which they were
labeled via PrK labeling (PrK labeling (mammalian, fixed) protocol) with picolyl-azide silicon rhodamine
for STED or azide-plus AlexaFluor647 for MINFLUX. Coverslips were then rinsed with 1% Triton X-100
three times and with PBS three times before they were mounted and imaged.

Confocal and STED imaging. Confocal and STED images were captured with an Abberior
Instruments Expert Line STED Microscope. A 640 nm excitation laser was used together with a 775
nm 40 MHz STED laser. When relevant, DAPI was excited using a 405 nm light-emitting diode.
Confocal images were acquired with a 50 nm pixel size and a 10 pysec dwell time per pixel. STED
images were acquired with a 15 or 20 nm pixel size with 20 usec dwell time per pixel.

3D MINFLUX sample stabilization. To stabilize the samples during MINFLUX imaging, all coverslips
were treated with gold nanorods (A12-25-980-CTAB-DIH-1-25, Nanopartz Inc., Loveland, CO, USA) as
fiducial markers. The commercial nanorod suspension was diluted 1:3 in phosphate buffered saline
(P4417, Sigma-Aldrich, St. Louis, MO, USA) and was then sonicated for ~10 minutes. 300 pl of this
solution was then added to biological samples for 10-40 minutes at room temperature. Afterwards, the
samples were washed three to four times with PBS.

3D MINFLUX sample mounting. A standard STORM blinking buffer was used, containing 0.4 mg/ml
glucose oxidase (G2133, Sigma-Aldrich, St. Louis, MO, USA), 64 ul/ml catalase (C100-50MG, Sigma-
Aldrich, St. Louis, MO, USA), 50 mM Tris-HCI pH 8.0, 10 mM NaCl, 50 mM MEA (cysteamine
hydrochloride, M6500, Sigma-Aldrich, St. Louis, MO, USA) and 10% (w/v) glucose. The coverslips were
mounted on single-welled microscope slides together with the imaging buffer and sealed with
picotwinsil speed 22 (picodent Dental-Produktions- und Vertribes-GmbH, Wipperfurth, Germany).

3D MINFLUX imaging. For 3D-MINFLUX imaging, a previously described instrument* was used and
the performance of the microscope was validated daily. The photon count time traces were processed
as previously described?, resulting in several localizations per emission event. The online detection of
fluorophore emission was realized with a static photon count threshold. We chose a low threshold to
avoid missing valid localizations, hence we had to remove background contributions from the resulting
localizations. We used previously described metrics* to judge whether a localization was dominated by
the emission of a single molecule or by background. Background emission usually leads to localizations
far from the center of the MINFLUX targeted coordinate pattern (TCP) and to similar emission
probabilities in all exposures (emission probability in exposure K when having in total 7 exposures:

Pk = %). Thus, we discarded localizations at a distance r.,; > 35 nm from the TCP center as well as

localizations with emission probabilities in the central exposure of p, > 0.125. To guarantee a certain
localization precision, localizations with photon number < 1000 in the last iteration were omitted. To
estimate the localizations of the fluorophores we employed a grid-search based maximum-likelihood
estimator. Localizations that coincide with at least one border pixel in the searching grids were
discarded, as convergence of the maximum-likelihood estimator cannot be ensured in these cases.

3D MINFLUX precision estimation. In the majority of recorded single molecule blinking events,
multiple independent MINFLUX iterations could be performed during the event. That allows direct
measurement of the localization precision by estimating the standard deviation in 3D of MINFLUX
localizations corresponding to a single blinking event. The given precisions in the main text are the
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median values for these standard deviations over all recorded blinking events where each event
showed more than three MINFLUX localizations.

3D MINFLUX localization combination. In the analysis of the raw data stream, positions were
estimated within certain time intervals corresponding to equal numbers of detected photons. The
information about the molecule (uninterrupted photon traces) from which these localizations originated
was preserved as the trace-id number. For the combined localizations, the average value of
all localization positions with the same trace id was taken.

MINFLUX plot-profile analysis. To generate plot profiles of MINFLUX localizations (Fig. 6A, Fig. 7B,
Fig. S12.1), localizations were rotated in xy to position them parallel to the axis being integrated for plot
profile generation. They were then binned into pixels, as specified for each experiment, and analyzed
in ImagedJ using the rectangular selection tool. Plot profiles were then generated without interpolation
and data were exported. Absolute localization counts were obtained by multiplying profile values with
the length of the rectangular selection in pixels (Fig. 6A: 6 px, otherwise: 66 px).

3D MINFLUX rendering. MINFLUX localizations were drift-corrected (see Sl §11) and were sorted into
(2 nm)3 voxels. The voxels intensities were blurred in yz and xy with a Gaussian (2.0 nm standard
deviation). Voxel colors were then assigned by their z-position or y-position. RGB values were then
normalized by the square-root of the relative voxel intensity (where maximum intensity = 1) and
resulting images were rendered with ImarisViewer 9.8.0. Given the high magnification, voxels in the
expanded field of Fig. 6B were normalized by the relative voxel intensity, not the square-root of the
relative voxel intensity.



2 Measuring relative noncanonical amino acid incorporation efficiencies into
sfGFP in E. coli

2.1 Assay overview

Incorporation of ncAAs in E. coli was assessed via a previously described sfGFP assay (Fig. $2.1).° A
UAG stop codon is cloned into sfGFP, replacing asparagine at position 150. Since this position is
upstream of the fluorochrome in the protein, unsuccessful ncAA incorporation will result in translation
termination, leading to a truncated, non-fluorescent product. On the other hand, incorporation of ncAA
at position 150 allows for full-length expression of fluorescent sfGFP. In this way, more efficient
tRNA/RS pairs allow for more fluorescent signal per cell. All fluorescence was normalized by ODsoo to
account for inter-condition variation in the number of E. coli cells expressing protein.
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Fig. S2.1 | Assay and GCE plasmid used to test synthetase/tRNA pairs in E. coli. NB- this assay was used in main text Fig. 2 and
Fig. 3. A) First, the aminoacyl-tRNA synthetase uses ATP to generate an aminoacyl-tRNA molecule. Second, the aminoacyl-tRNA enters
the A-site of the ribosome with the help of EF-Tu and the ncAA is incorporated when the UAG codon of the mRNA is reached in the
ribosome. B) Plasmid overview of the pULTRA vector used to encode the RS/tRNA pairs for bacterial genetic code expansion.

2.2 Plasmids

tRNA/RS plasmids:
pULTRA-chPyIRSpyve/tRNAPY" (Plasmids section, Plasmid E1)
pULTRA-chPyIRSpye/tRNAMS (Plasmids section, Plasmid E2)

sfGFP reporter plasmids:

pBAD-sfGFPwr (Plasmids section, Plasmid A1)
pBAD-sfGFPn1s0- (Plasmids section, Plasmid A2)

2.3 Preparation and measurement protocol

Spectroscopic measurement parameters. sfGFP fluorescence intensity and ODesoo were measured
on a Tecan Spark 20M plate reader. To measure sfGFP intensity, an excitation wavelength of 483 nm
was used with 5 nm bandwidth, and an emission wavelength of 508 nm was used with 5 nm bandwidth.
Per measurement, 30 flashes were performed with an integration time of 40 ysec and a manual gain
of 100. A fixed z position was used across all measurements. Absorbance at 600 nm was measured
with 10 flashes and a 300 msec settle time.

Sample preparation and measurement protocol. Samples were prepared according to the “bacterial
ncAA incorporation” protocol (see materials & methods section). Bacteria were transformed with both
a tRNA/RS plasmid and a sfGFP reporter plasmid. All medium was supplemented with spectinomycin
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to a final concentration of 50 ug/mL and ampicillin to a final concentration of 100 pg/mL. After 24-hour
overnight incubation, 150 pL of LB medium were added to wells of a 96-well plate and measured on
the plate reader as described above, serving as a “blank”. Subsequently, 75 pyL of LB medium was
removed and 75 pL of desired overnight bacterial suspension was added to the corresponding wells.
The solution was mixed by pipetting up and down several times, and then measured on the plate reader
as described above. The measurements for the blanks were then subtracted from those of the samples.
Each plate featured a sample of wild-type pBAD-sfGFP as an internal control.
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3 Measuring relative noncanonical amino acid incorporation efficiencies into
iRFP713-sfGFP in mammalian cells

3.1 Assay overview

Incorporation of ncAAs in HEK cells was assessed using a modified version of a previously described
iRFP713-sfGFP assay (Fig. $3.1A). Briefly, in an iRFP713-sfGFP fusion protein, a UAG stop codon is
cloned into the sfGFP, replacing Tyr at position 151 of sSfGFP. Unsuccessful ncAA incorporation results
in translation termination, leading to expression of iRFP713 with a C-terminally truncated, non-
fluorescent sfGFP fragment. On the other hand, incorporation of ncAA at position 151 allows for full-
length expression of fluorescent iRFP713-sfGFP. Since iRFP713 and sfGFP fluorescence are found to
scale linearly with concentration in the experimental protein concentration ranges (Fig. S3.1C), the
sfGFP fluorescence is then normalized to the iRFP713 fluorescence to determine the proportion of
protein molecules that have had ncAA incorporated.

3.2 Plasmids

tRNA/RS plasmids:
pNEU-MbPyIRSFARNAM'S (Plasmids section, Plasmid M01)
pNEU-chPyIRSFpye/tRNAM!® (Plasmids section, Plasmid M03)
pNEU-chPyIRSFipye/tRNAPY" (Plasmids section, Plasmid M04)

iRFP713-sfGFP reporter plasmids:

pNEU-iRFP713-sfGFPwr (Plasmids section, Plasmid M26)
pNEU-iRFP713-sfGFPy1s4+ (Plasmids section, Plasmid M27)

3.3 Preparation and measurement protocol

Spectroscopic measurement parameters. sfGFP and iRFP713 fluorescence intensity were measured
on a Tecan Spark 20M plate reader. To measure sfGFP intensity, an excitation wavelength of 473 nm
was used with 20 nm bandwidth, and an emission wavelength of 518 nm was used with 20 nm
bandwidth. Per measurement, 30 flashes were performed with an integration time of 40 ysec and a
manual gain of 75. To measure iRFP713 intensity, an excitation wavelength of 688 nm was used with
20 nm bandwidth, and an emission wavelength of 743 nm was used with 30 nm bandwidth. Per
measurement, 30 flashes were performed with an integration time of 40 ysec and a manual gain of
150. All conditions for each biological replicate were measured at the same time on the same 96-well
plate. A fixed z position was used across all measurements. For each replicate, the z-position of the
measurement was optimized from the condition treated with the M. barkeri synthetase and the maximal
amount of ncAA. The same z-position was used to measure each well of the 96-well plate.

Sample preparation and measurement protocol. Wells of 24 well-plates were coated with 100 mg/L
poly-p-Lysine mol wt 70,000-150,000 (Sigma Aldrich, St. Louis, MO, USA) dissolved in diH2O for 2
hours at 37°C. Coverslips were then rinsed with PBS three times and with growth medium two times,
such that each well contained 400 pL of growth medium. 70-80% confluent HEK293T cells were
resuspended and diluted in fresh growth medium to 5x10° cells/mL. 250 uL of cell suspension were
deposited to each well and cells were incubated for 2 days at 37°C, 5% CO2. ncAA was incorporated
as described above in the “mammalian ncAA incorporation” protocol for 24-well plates (see Materials
& Methods). Subsequently, cells were transfected as described in the “transfection for GCE in
mammalian cells” protocol (see Materials & Methods) and were incubated for 40-44 hours. Two hours
prior to the end of this incubation, PBS and RIPA-lysis buffer with protease inhibitor pill were stored on
ice. After the end of the incubation, cells were rinsed with ice-cold PBS (2x) and in each well the PBS

11



was replaced with 230 pL of the RIPA buffer solution. The plate was kept on ice and gently shaken for
15 minutes. Afterwards, the lysate from each well was transferred to a 1.7-mL tube and centrifuged at
14,000xg for 15 minutes. Finally, 50 pyL of each supernatant was transferred to a 96-well plate and
measured on the plate reader as described above.

3.4 Calculating relative fluorescent protein concentration from measured fluorescence
intensity

At low protein concentrations, fluorescence intensity should scale linearly with protein concentration.
To determine if the preparation protocol described above yields samples that fall within this linear range,
a full length, “wild-type,” iRFP713-sfGFP construct was transfected into mammalian cells as described
above. At the end of the sample preparation protocol, the supernatant was serially diluted (1:2) to
generate a range of samples ranging in concentration from the original tube to a 1:512 dilution of the
same tube. A linear relationship was expected between the relative protein concentration and the
fluorescence intensity of that sample. Indeed, this was observed over three replicates (Fig S 3.1C). An
average regression for sSfGFP and iRFP713 was then used to calculate relative concentrations of the two
proteins in each sample (eqn 1, Fig. S 3.1E). Given that a perfectly efficient enzyme would result only
in expression of full-length iRFP713-sfGFP (i.e., without any truncation product featuring fluorescent
iRFP and non-fluorescent sfGFP), a perfectly efficient GCE pair would result in [sfGFP]/[iRFP713] = 1.
Conversely, a totally ineffective GCE pair would lead to expression of only truncation product and would
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Fig. S3.1 | Assessing noncanonical amino acid incorporation efficiency in mammalian cells. (A) Incorporation efficiency was tested
with an iRFP713-sfGFPy1s4+ fusion protein. Successful ncAA incorporation would result in expression of iRFP713 with fluorescent sfGFP,
while unsuccessful incorporation would lead to expression of iRFP743 with truncated, non-fluorescent sfGFP. (B) Overview of the pNEU
vector used to express GCE machinery for mammalian incorporation. (C) To relate fluorescent protein concentration with measured
fluorescence intensity, three serial dilutions of full-length, wild-type iRFP743-sfGFP were performed. Fluorescence was found to scale
linearly with concentration in all cases. (D) Average regressions relating fluorescence intensity with fluorescent protein concentrations.
(E) Measured fluorescent intensity and average regressions are used to calculate incorporation efficiency.

12



thus result in [sfGFP]/[iRFP713] = 0. Thus, incorporation efficiency was defined as the ratio of
[sfGFP)/[iIRFP713] (eqn 2, Fig. S 3.1E).
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4 Mutation analysis and generation of chPyIRS variants

4.1 Plasmids

pNEU-MbPyIRSF + tRNAM15 (Plasmids section, Plasmid MO01)

pNEU-MmPyIRSF + tRNAM'5 (Plasmids section, Plasmid M02)
pNEU-chPyIRSF2020 + tRNAM'S (Plasmids section, Plasmid M14)

pNEU-MbBCNRS + tRNAM!® (Plasmids section, Plasmid M19)

pNEU-MmBCNRS + tRNAM'S (Plasmids section, Plasmid M20)
pNEU-chBCNRS2020 + tRNAM'S (Plasmids section, Plasmid M21)
pNEU-MbPyYIRSAF + tRNAMS (Plasmids section, Plasmid M22)

pNEU-MmPyYIRSAF + tRNAM'S (Plasmids section, Plasmid M23)
pNEU-chPyIRSA 2020 + tRNAM! (Plasmids section, Plasmid M24)
pNEU-chPyIRSFipve + tRNAM!S (Plasmids section, Plasmid M03)
pNEU-chPyIRSFipve (+D2N) + tRNAM'S (Plasmids section, Plasmid M05)
pNEU-chPyIRSFipve (+K3N) + tRNAM'S (Plasmids section, Plasmid M06)
pNEU-chPyIRSFipve (+E119K) + tRNAM'S (Plasmids section, Plasmid M07)
pNEU-chPyIRSFipve (+S158N) + tRNAMS (Plasmids section, Plasmid M08)
pNEU-chPyIRSFipve (+D161N) + tRNAM'S (Plasmids section, Plasmid M09)
pNEU-chPyIRSFipve (+K258Q) + tRNAM'S (Plasmids section, Plasmid M10)
+G343D) + tRNAMS (Plasmids section, Plasmid M11)
pNEU-chPyIRSFipve (+S158N+D161N) + tRNAM'S (Plasmids section, Plasmid M12)
pNEU-chPyIRSFipve (+S158N+G343D) + tRNAM'S (Plasmids section, Plasmid M13)
pNEU-chPyIRSFipve (+S158N+D161N+G343D) + tRNAM® (Plasmids section, Plasmid M15)
pNEU-iRFP713-sfGFP(Y159*) (Plasmids section, Plasmid M27)

pNEU-chPyIRSFipve

e~~~ o~ o~ o~

4.2 Mutational analysis of chPyIRS variants

chPyIRSpve was identified through phage-assisted continuous evolution (PACE) by Bryson et al” and
features four mutations: V311, T56P, H62Y, A100E.

In a study by Suzuki et al.® three additional variants of chPylRS were identified: chPylRSsza,
chPyIRS248, chPyIRS2sc. All featured the H62Y mutation. chPylRS324 & chPyIRS24p featured the T56P
mutation from PACE (chPyIRS2sc featured a TS6A variant). chPylRS2sc also featured a frameshift with
a R100N mutation, of which two nucleotide mutations fell in the same codon as that encoding A100E
in chPyIRSpye. chPyIRS324 also featured the previously described activity enhancing Y349F mutation.®
In addition, the three variants featured the mutations shown in Fig. S4.1A.

We sought to determine whether any of the mutations from these three enzyme variants could be added
onto chPyIRSFipye to further enhance its incorporation of the clickable amino acid, PrK. Each of the
identified individual mutations were added into the plasmid encoding chPylRSFipve + tRNAM'S (see
Plasmids section, Plasmids M05-M11) and were screened via the assay described in S| Section 3.
Addition of S158N, D161N, and G343D substantially enhanced incorporation efficiency (Fig. 3B).

To see if these mutations could be combined, all combinations of these three variants were generated
(see Plasmids section, Plasmids M15-M18). Furthermore, variants of chPylRSFpye featuring the full
sets of additional mutations from chPyIRSs2a, chPylRS248, and chPylRS2sc were generated (see
Plasmids section, Plasmids M12-M14) and compared. Out of all the enzymes, chPyIRSFpve with the
D161N and G343D mutations performed most efficiently (Fig. S4.1B-D). This enzyme was chosen for
all subsequent experiments and was renamed chPyIRS 2020.
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Fig. S4.1 | Mutation screening and generation of chPyIRS ;0;0. A) Mutations in chPyIRS from Suzuki et al.8, excluding those at
positions mutated in chPylRS;eve and the activity-enhancing mutation Y349F. B) Mutations in the final chPylRSF2020 enzyme described in
the main text. C) Combinatorial screening of mutations added into chPylRSFipve with one copy of tRNAM'S, +32A* refers to the addition
of mutations from chPyIRS324 (the analogous mutation sets are denoted in the same way). D) Addition of mutation sets from panel A and
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and purified using the QIAGEN Plasmid Plus Midi Kit (QIAGEN Inc., Germantown, MD, USA).
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To test whether the “2020” set of mutations is
generalizable to other amino acids and synthetases,
we tested the incorporation of four clickable amino
acids (Fig S4.2A). PrK and CpK were introduced via
chPyIRS 2020. BCN was incorporated after previously
described binding pocket mutations for an M. barkeri
enzyme'® were ported into chPylRS220 (Plasmids
section, Plasmids M19-M21). Finally, TCO was
incorporated after introduction of an additional
reported Y271A mutation into the binding pocket of the
enzyme (chPylRSAF,00, see Plasmids section,
Plasmids M22-M24). In addition, for all these
experiments, we also tested the “wild-type” variant of
the enzyme from Methanosarcina mazei featuring the
Tyr —» Phe mutation, which has not previously been
paired with tRNAM'S_ For PrK and BCN, chPyIRS 2020
and chBCNRS2020 (respectively) outperformed the M.
barkeri and the M. mazei enzymes (Fig S4.2B). On
the other hand, for CpK and TCO all three enzymes
performed similarly well, suggesting that the relative
positioning of the tRNA and ncAA might already be
close to optimal for these two amino acids.
Interestingly, for BCN it was found in all cases that the
high concentrations of ncAA (250 uM) reduced the
total levels of protein expressed (Fig S4.3), so 25 yM
was used for all experiments with BCN going forward.
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5 M:zR GPCR labeling and imaging

5.1 Plasmids

pNEU-MbPyIRSF+tRNAM!® (Plasmids section, Plasmid M01)
pNEU-chPyYIRSF020+tRNAM'S (Plasmids section, Plasmid M17)
pNEU-MbBCNRS+tRNAM' (Plasmids section, Plasmid M19)
pNEU-chBCNRS2020+tRNAM'S (Plasmids section, Plasmid M21)
pPNEU-M2Ry156-+tRNAM'S (Plasmids section, Plasmid M28)

5.2 Biological replicates for M2R labeling in HEK293T cells treated with 250 uM PrK

MbPyIRSF + tRNAMS chPyIRS 5,0+ tRNAM1S

Biological Biological Biological
replicate 1 replicate 2 replicate 3

Fig. $5.1 | Acquired images of M:Rpk1g6 labeled with a rapidly reacting azide-plus variant of the AlexaFluor-647
fluorescent dye. 250 uM PrK was used for ncAA incorporation in HEK293T cells. The images are from three biological
replicates.
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5.3 Biological replicates for M2R labeling in HEK293T cells treated with 25 uM PrK

MbPyIRSF + tRNAM chPyIRS5,0+ tRNAMS

Biological Biological Biological
replicate 1 replicate 2 replicate 3

Fig. 5.2 | Acquired images of M:Rpk1gs labeled with a rapidly reacting azide-plus variant of the AlexaFluor-647
fluorescent dye. 25 uM PrK was used for ncAA incorporation in HEK293T cells. The images are from three biological replicates.
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5.4 Biological replicates for M2R labeling in HEK293T cells treated with 25 uM BCN

MbBCNRS + tRNAVS ChBCNRS 5950 + tRNAM1

Biological Biological Biological
replicate 1 replicate 2 replicate 3

Fig. $5.3 | Acquired images of M;Rgcnise labeled with a rapidly reacting azide-plus variant of the AlexaFluor-647
fluorescent dye. 25 yM BCN was used for ncAA incorporation in HEK293T cells. The images are from three biological
replicates.
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5.5 Quantitative analysis of M2R labeling in HEK293T cells
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Fig. $5.4 | Quantification of M2R labeling in HEK293T cells. A) Images were converted to an 8-bit format and then segmented
in ImagedJ by converting them to a binary mask using automatic thresholding (Process—Binary—Convert to Mask). Mean gray
values were then extracted from the non-zero pixels in the mask by referencing intensity values from the original image. B)
Comparison of mean gray values of M. barkeri and “2020” PyIRS enzymes paired with tRNAM'® (internally normalized to M.
barkeri). Bars & error-markers represent the mean and standard deviation (respectively) of the three biological replicates. Dots
show the mean gray value of the segmented pixels for each analyzed image.
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6 OmpC imaging

6.1 Plasmids

PULTRA-chPyIRSpye+tRNAPY (Plasmids section, Plasmid E1)
PULTRA-chPyIRSF2020+tRNAM'S (Plasmids section, Plasmid E4)
pET101-OmpCps11+ (Plasmids section, Plasmid E5)

6.2 Biological replicates for OmpC labeling in E. coli (BL21-DE3) treated with 2.5 mM
PrK

ChPYIRS pye + tRNAPY" chPyIRS5y,0+ tRNAMS

Biological Biological Biological
replicate 1 replicate 2 replicate 3

Fig. S6.1 | Acquired images of OmpCr.k311 labeled with a rapidly reacting azide-plus variant of the AlexaFluor-647
fluorescent dye. 2.5 mM PrK was used for ncAA incorporation in E. coli (BL21-DE3) cells. The images are from three biological
replicates.
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6.3 Quantification of OmpC labeling in E. coli (BL21-DE3)
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Fig. S6.2 | Quantification of OmpC labeling in E. coli (BL21-DE3)
cells. A) Images were converted to an 8-bit format and then segmented
in Imaged by converting them to a binary mask using automatic
thresholding (Process—Binary—Convert to Mask). Mean gray values
were then extracted from the non-zero pixels in the mask by referencing
intensity values from the original image. B) Comparison of mean gray
values of published chPyIRSpye+RNAPY pair and the new
chPylIRSF220+tRNAM15 pair (internally normalized to
chPyIRSpye+tRNAPY"). Bars & error-markers represent the mean and
standard deviation (respectively) of the three biological replicates. Dots
show the mean gray value of the segmented pixels for each analyzed
image.
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7 B-actin labeling via PrK, BCN, TCO in U20S cells

7.1 Plasmids

pNEU-chPyYIRSF020+tRNAM'S (Plasmids section, Plasmid M14)
pNEU-chBCNRS2020+tRNAM'S (Plasmids section, Plasmid M21)
pPNEU-chPYIRSAF50,0+tRNAM'S (Plasmids section, Plasmid M24)
pNEU-B-actink11g- (Plasmids section, Plasmid M30)

7.2 Confocal images of B-actin labeled via PrK, BCN, and TCO
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Fig. S7.1 | Comparison of ncAAs for labeling B-actin in U20S cells. PrK was labeled with 250uM picolyl-azide silicon
rhodamine. TCO and BCN were labeled with 250 uM tetrazine-silicon rhodamine. PrK labeling shows substantially lower
background signal than TCO and BCN labeling. The red arrows point out non-specific inclusions which have been previously
ascribed to labeled aminoacylated-tRNAs.25:15
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8 Additional information for B-actin STED and MINFLUX imaging in U20S
cells

Example image from the STED experiment is shown in main text Fig. 5.

8.1 Plasmids

For STED
pNEU-chPyYIRSF2020+tRNAM'S (Plasmids section, Plasmid M14)
pNEU-B-actink11g- (Plasmids section, Plasmid M30)

For MINFLUX

pPNEU-chPyYIRSF2020+tRNAM'S (2x) (Plasmids section, Plasmid M25)
pNEU-B-actink11g- (Plasmids section, Plasmid M30)
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9 Simulated renderings of B-actin bundles
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Fig. S$9.1 | Simulated ideal cross-sectional projections of actin filaments in filopodia spanning a variety of localization
precisions and tag offsets. A) Within filopodia, B-actin filaments are arranged on a triangular lattice featuring 12.2 nm + 0.9
nm(o) between adjacent filaments. B) Left: Since single filaments are double helices which undergo a full twist every 37 nm,
when viewed in cross-section the labeling sites occupy positions on a circle separated by 27°. Right: The labeling sites (residues
118) are separated by 5.7 nm between adjacent single molecules, resulting in a cross-sectional diameter of 4.0 nm. C) The
physical parameters highlighted in panel B were used to render filopodia (modeled as circles with 4 nm diameter) in cross section
with a range of simulated tag offsets (distance between fluorophore and Ca of residue 118) and localization precisions.
Conditions highlighted in green demonstrate signal maxima corresponding to single filaments rather than to combinations of
adjacent filaments.
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10 Estimated size of tag offset

- - Fig. $10.1 | Length of labeled and unlabeled
o ncAA sidechain PrKk sidechain. Top: the unlabeled Prk

/M T Fluorophore linker sidechain features 10 bonds, most of which are
/2 fully saturated. Bottom: the labeled PrK
sidechain features 30 bonds, most of which are
fully saturated.

Ns-propargyI-L-Lysine
(PrK)

7 o2V <6/
H 28
25,
26
1 21
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oL 1849

PrK post-labeling with \
azide-plus AlexaFluor647 O

The offset from the backbone is equivalent to the end-to-end distance of the sidechain and the linker.

This assembly was assumed to be a freely rotating chain, of which the mean-squared end-to-end
. > _

distance, <D?> equals: 1+ cos(&))

1 — cos(0)

where n= the number of links, d= the link length, 6= azimuthal angle from the preceding link. Given that
most bonds are fully saturated, and often carbon-carbon bonds, the molecular assemblies shown above
(Fig. S10.1) were modeled as freely rotating chains with d=0.1535-nm and 6=68°. Computing root-

mean-squared end-to-end distance for the unlabeled PrK and for PrK labeled with azide-plus
AlexaFluor-647 gives:

< D?>= nd2<

2 1/2 _
<D unlabeled 0.72 nm

<D?>2 —125nm
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11 Drift-correction of MINFLUX measurements

A
2000 [Os, 600s] [600s, 1200s] [1200s, 1800s] [1800s, 2400s]
1000 e
fg & :.;"
£ 0 = :
>‘ . -,\ '.'\
-1000 ‘.
-2000 ' -
-2000 -1000 O 1000 2000 -2000-1000 O 1000 2000 -2000 -1000 O 1000 2000 -2000-1000 O 1000 2000
X (nm) X (nm) X (nm) X (nm)
B C 10
— X
= —
=
2 g 0\\
2 ——
£ 5
3 h
-10
4 0 0.5 1 1.5 2
time (s) x10*

Before drift correction After drift correction

Fig. S11.1 | Drift correction of 3D-MINFLUX filopodia measurement from Fig. 7 (main text). (A) To correct drift in the
measurements, localizations were divided into non-overlapping time windows of equal length (600 seconds, corresponding to
the approximate time taken to fully scan the object one time). For each time window, a 3D-histogram of the localizations was
generated with 5 nm pixel size and was Gaussian-blurred (10 nm full-width half-maximum). (B) Subsequently, each time window
was then cross-correlated with each other (rows vs. columns) using fast Fourier transforms. The center of each cross-correlation
stack was then estimated with sub-pixel accuracy by computing Gaussian-weighted averages of the cross-correlation peak
amplitudes between all pairs of correlated time windows. (C) After computing the shift of each frame relative to the preceding
frame, an initial drift curve was estimated by cumulatively summing these shifts. To refine the curve, a least squares estimator
was applied to minimize the squared distances between all pairwise measured frame shifts and the predicted drift curve in x, y,
and z, independently. Between the centers of each time window, a cubic spline interpolation was used to interpolate drift. Finally,
each localization was corrected by correcting the computed drift in x, y, and z using the time at which it was measured. (D) Data
from the red rectangle in A with and without drift correction. Only subtle changes are visible.
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12 Slice analysis of drift-corrected B-actin filopodia MINFLUX
measurements

=N

Combined

X ——

N
-

Combined
© Localizations

-

Combined
O Localizations N

-25 0 25

Position (nm)

1
N

m; T

0 25
Position (nm)

9 13.4 19 12.0 9 12.6 8 11.612.9
S I 22 29 23

g 39 39 38

= c= c= =

g 33 sg S8

<] 0o [OF] o8

| - - |

05506 =25 O 0 0 0

Position (nm)

5 0 25
Position (nm)

5 0 25
Position (nm)

5 25
Position (nm)

Fig. S12.1 | Analysis of adjacent filaments
identified in 6 nm-thick slices of filopodia
measured with MINFLUX. 3D-MINFLUX
measurements of filopodia with combined
localizations (S| §1, 3D-MINFLUX localization
combination) were rotated such that the x-axis
was a regression line down the center of the
filopodia. The filopodia were then rolled (rotated
around x) in 10-degree increments spanning
from O degrees to 360 degrees. Localizations
were binned into (1.5 nm)® voxels. The volume
was then sliced to generate overlapping 6 nm-
thick slice stacks (separated by 1.5 nm in z). The
roll angle with the single brightest 6 nm slice was
chosen for further analysis. The localizations
were then analyzed as previously described in Si
§1, MINFLUX plot-profile analysis, with binning
into (1.5 nm)®> voxels and generation of
overlapping 6 nm-thick slice stacks (separated by
1.5 nm in z). Several examples of slices featuring
adjacent filaments are shown. The integrated
fluorescence signal was analyzed as a linear
combination of two or three Gaussians (right).
Blue boxes are 60-nm wide and 99-nm tall.
Histograms are rendered from crude localization
counts. Torender the displayed images, each 1.5
nm-thick z-slice was blurred with a Gaussian
(1.5-nm std. dev) in xy and in yz.
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13 Cross-section analysis of MINFLUX filopodia measurements
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Fig. S13.1 | Modeling the central axis of filopodia and transforming localization coordinates into a coordinate system
moving along the center line (A) MINFLUX localizations were shown in xy and positions along the length of the 2D-filopodium
projection were manually selected (red crosses). The line connecting the manual selection was resampled and smoothed
(Savitzky-Golay 2" order filtering) and extended to z by estimating the local center of mass of the z-coordinates of the
localizations (filopodia were mostly oriented within the xy plane).The center line of the filopodium was estimated by iteratively
alternating between a smoothing step (Savitzky-Golay 2" order filtering) and a center of mass estimation step with a Gaussian
distance weight of localization contributions to the center of mass with a 6 ~ 20 nm. The center line was finally resampled with
a pixelation of 1 nm and a coordinate system was generated at each position with the first axis pointing along the line to the next
point (w), the second axis maximally aligned with the z axis (u), and the final axis the cross product of the two (v). The uvw
coordinate system moves along the estimated center line. (B) Same data as in A but in the moving uvw coordinate system. (C)
Cross-section, i.e., a rendering (each localization is shown as a Gaussian of g = 1.5 nm in the lateral uv directions over a
distance of 200nm along the estimated center line (as shown Figure 6 (main text) and Figure S13.2.) for the regions marked i
and ii in (A) and (B). Scale bar: 12nm.
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Fig. $13.2 | Additional
examples of patterns observed
in cross-sections of filopodia
measured with 3D-MINFLUX.
Left. intensity image. Center:
blurred with Gaussian (3.5-nm
standard deviation). Scale bar:
12nm Right: overlay  of
approximate peak centers on
theoretical lattice.
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14 Statistical analysis

Figure Comparison t —test t — test DoF Levene Levene Shapiro — Wilk  Shapiro — Wilk Shapiro — Wilk  Shapiro — Wilk
y Vs. X (statistic) (p — value) (statistic)  (p —value)  (x, statistic) (x, p — value) (y. statistic) (y, p — value)
(chPyIRSTy ¢ + tRNAM15)
2E Vs. —4.813 0.009 4 0.560 0.496 0.999 0.956 0.999 0.950
(MbPyIRSF + tRNAM15)
(chPYIRS[pye + tRNAMI®)
2F Vs. —4.594 0.010 4 0.004 0.954 0.999 0.952 0.989 0.800

(MbPyIRSF + tRNAM15)

(chPyIRSE,,, + tRNAMIS)
3C vs. ~10.664 4380E—4 4 0.472 0.530 0.955 0.593 0.871 0.298
(PrK, 25 uM)  (MbPyIRSF + tRNAMIS)

(chPyIRSEy0 + tRNAMIS)
3C vs. —6.655 0.003 4 0.626 0.473 0.999 0.952 0.926 0.473
(PrK, 250 uM)  (MbPyIRSF + tRNAM?5)

(chBCNRS 020 + tRNAM5)
3C vs. ~18.495 5029E—5 4 0.862 0.406 0.922 0.460 0.787 0.085
(BCN, 25 uM)  (MbBCNRS + tRNAM15)

(ChBCNRSQozo + tRNAMls)
3C VS, —2.894 0.044 4 0.399 0.562 0.939 0.522 1.000 0.987
(BCN, 250 uM)  (MBBCNRS + tRNAMI)

(chPyIRS5 g0 + tRNAVIS)
3D VSs. —-3.250 0.031 4 0.878 0.402 0.949 0.566 1.000 1.000
(Prk, 1 mM) (chPyIRS[oye + tRNAMS)

(chPyIRSE5 + tRNAMIS)
3D Vs. —5.955 0.004 4 7.843E — 32 1.000 0.902 0.391 0.855 0.253
(PrK, 2.5 mM)  (chPyIRS;pye + tRNAPY*)

(chPyIRSSy50 + tRNAMIS)
3D vs. ~1.753 0.154 4 0.154 0.715 0.815 0.150 0.855 0.253
(PrK, 2.5mM)  (chPyIRSfyg + tRNAPY)

Fig. S14.1 | Independent t-test analysis for comparisons between orthogonal pairs presented in main-text figures. Levene and Shapiro-
Wilk tests were run to determine whether the homogeneity of variance and normality conditions required for valid t-testing are met. The
comparison between chPyIRS 2500+tRNAM'S vs. chPyIRS pve+tRNAPY" in bacterial cells with 1 mM PrK could not be analyzed in this way
because the data from the latter condition failed the Shapiro-Wilk normality test.
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15 Plasmids

Nomenclature.

Plasmid A# = plasmid from Addgene
Plasmid I# = plasmid is a cloning intermediate that was not used for any experiments
Plasmid E# = plasmid for E. coli

Plasmid M# = plasmid for mammalian cells

15.1 Addgene Plasmids

Plasmid Addgene name

Plasmid A1 pULTRA-CNF pULTRA-CNF was a gift from Peter Schultz (Addgene plasmid
#48215; http://n2t.net/addgene:48215; RRID:Addgene_48215)."!

Plasmid A2 pBAD-sfGFP pBAD-sfGFP (Plasmids section, plasmid E3) was a gift from Ryan
Mehl (Addgene plasmid #85482; http://n2t.net/addgene:85482;
RRID:Addgene_85482)12

Plasmid A3 pBAD-sfGFP 150 TAG pBAD-sfGFP 150 TAG (Plasmids section, plasmid E4) was a gift from
Ryan Mehl (Addgene plasmid # 85483; http://n2t.net/addgene:85483;
RRID:Addgene_85483)12

Plasmid A4 pET-G2K pET-G2K was a gift from George Reed & Paul Sims (Addgene
plasmid # 70169; http://n2t.net/addgene:70169;
RRID:Addgene_70169)"3

Plasmid A5 pNEU-hMbPyYIRS-4xU6M15 pNEU-hMbPyYIRS-4xU6M15 was a gift from Irene Coin (Addgene

15.2 E. coli plasmids

Green boxes represent enzymes with “2020” mutations
Plasmid IXX = cloning intermediate not used in experiments
Plasmid EXX = plasmid used in E. coli experiments

plasmid # 105830 ; http://n2t.net/addgene: 105830 ;
RRID:Addgene_105830)'

Cloning reagents

Plasmid Description Starting plasmid Forward primer Reverse Geneblock
primer
et 1 ity G Plasmid A1 Primer 01 Primer 02 Gengﬁ)IOCk
Flasmid PULTRA ey sem Plasmid I1 Primer 03 Primer 04 eneblock
Flasid AU e Plasmid E1 Primer 01 Primer 02 Ge”gg'o"k
: PULTRA chPyIRSpve
Plasmid (Y349F) Plasmid E2 Primer 05 Primer 0 Coneblock
E3 + tRNAMS 04
A pULTRA chPyIRSpve X
Plaé,‘r1rmd (D161N+G343D+Y349F) Plasmid E2 Primer 05 Primer 06 Geneblock
+ RNAVS 05
Plaégmd pET101 OmpC(D311%) Plasmid A4 Primer 07 Primer 08 Genglglock

*Mj = Methanococcus jannaschii
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Plasmid 11 — pULTRA MjCnfRS + tRNAY'

MiCnfRS tRNAPY"
tcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaatagctagctcactcggtecgcetacgcetccgggegtgagactgeggegggegetgecggacacatacaaagttacccacagattcegtggataagcaggggactaacatgtgaggcaaaacagcaggge
cgegceceggtggegtttttccataggetececgeccteetgeccagagttcacataaacagacgcttttccggtgeatetgtgggagecgtgaggcetcaaccatgaatctgacagtacgggecgaaacccgacaggacttaaagatcecccaccegtttccggegggtegetecectettgegetetectgttcecga
ccctgecegtttaccggatacctgttcecgectttcteecttacgggaagtgtggegctttctcatagetcacacactggtatctcggeteggtgtaggtegticgetccaagetgggetgtaagcaagaactceccgttcageccgactgetgegecttatceggtaactgttcacttgagtccaacccggaaa
agcacggtaaaacgccactggcagcagccattggtaactgggagticgcagaggatttgtttagctaaacacgeggttgcetcttgaagtgtgcgccaaagtcecggcetacactggaaggacagatttggttgetgtgetectgcgaaagecagttaccacggttaagcagttccccaactgacttaacct
tcgatcaaaccacctccccaggtggttttticgtitacagggcaaaagattacgegeag jgatctcaagaagatcctttgatctttictactgaaccgctctagattticagtgcaatttatctcticaaatgtagcacctgaagtcageccccatacgatataagttgtaattctcatgttagtcatge
cccgegeccaccggaaggagctgactgggttgaaggetctcaagggeateggtecgagateeceggtgectaatgagtgagetaacttacattaattgegttgegetcactgecegcetttccagtcgggaaacctgtegtgecagcetgceattaatgaatcggecaacgecgeggggagaggeggtttge
gtattgggcgccagggtggtttttctittcaccagtgagacgggcaacagcetgattgeccttcaccgectggecctgagagagttgcagcaageggtccacgetggtitgccccagcaggegaaaatectgtttgatggtggttaacggegggatataacatgagcetgtcettcggtategtegtatcecac
taccgagatgtccgcaccaacgcegcageccggactcggtaatggegegeattgegeccagegecatetgategtiggcaaccageatcgcagtgggaacgatgceccteattcageatttgeatggtttgttgaaaaccggacatggeactcecagtegecttceegttcegetatcggetgaatttgatt
gcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagegegatttgetggtgacccaatgecgaccagatgcetccacgeccagtecgegtaccegtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccageggatagttaatgatcageccactgacgegttgecgecgagaagattgtgcaccgecegctttacaggettcgacgecgcettegttctaccatcgacaccaccacgetggcacccagttgatcggegegagat
ttaatcgccgegacaatttgcgacggegegtgcagggecagactggaggtggcaacgecaatcagcaacgactgtttgecccgecagttgtigtgeccacgeggttgggaatgtaattcagetcegecatecgecgcttecactttttccecgegttttcgcagaaacgtggetggectggttcaccacgegg
gaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggegcetatcatgeccataccgecgaaaggttttgcgecattcgatggtgtccgggatetegacgctceteecttatgegactcctgeattagggagcetgttgac
aattaatcatcggctegtataatgtgtggaattgtgageggataacaatticacaaaggaggtgcggccgcATGGACGAATTTGAAATGATAAAGAGAAACACATCTGAAATTATCAGCGAGGAAGAGTTAAGAGAGGTTTTAAAAAAA
GATGAAAAATCTGCTCTGATAGGTTTTGAACCAAGTGGTAAAATACATTTAGGGCATTATCTCCAAATAAAAAAGATGATTGATTTACAAAATGCTGGATTTGATATAATTATAGTTTTGGCTGATTTA
CATGCCTATTTAAACCAGAAAGGAGAGTTGGATGAGATTAGAAAAATAGGAGATTATAACAAAAAAGTTTTTGAAGCAATGGGGTTAAAGGCAAAATATGTTTATGGAAGTGAATGGATGCTTGATA
AGGATTATACACTGAATGTCTATAGATTGGCTTTAAAAACTACCTTAAAAAGAGCAAGAAGGAGTATGGAACTTATAGCAAGAGAGGATGAAAATCCAAAGGTTGCTGAAGTTATCTATCCAATAAT
GCAGGTTAATGGTGCTCATTATCTTGGCGTTGATGTTGCAGTTGGGGGGATGGAGCAGAGAAAAATACACATGTTAGCAAGGGAGCTTTTACCAAAAAAGGTTGTTTGTATTCACAACCCTGTCTTA
ACGGGTTTGGATGGAGAAGGAAAGATGAGTTCTTCAAAAGGGAATTTTATAGCTGTTGATGACTCTCCAGAAGAGATTAGGGCTAAGATAAAGAAAGCATACTGCCCAGCTGGAGTTGTTGAAGGA
AATCCAATAATGGAGATAGCTAAATACTTCCTTGAATATCCTTTAACCATAAAAAGGCCAGAAAAATTTGGTGGAGATTTGACAGTTAATAGCTATGAGGAGTTAGAGAGTTTATTTAAAAATAAGGA
ATTGCATCCAATGGATTTAAAAAATGCTGTAGCTGAAGAACTTATAAAGATTTTAGAGCCAATTAGAAAGAGATTA aagcggccgegtitaaacggtcteccagcettggctgttttggecggatgagagaagattttcagectgatacagattaa
atcagaacgcagaagcggtctgataaaacagaattigcctggcggcagtagegeggtggtecccacctgacceccatgecgaactcagaagtgaaacgecgtagegecgatggtagtgtggggtetccccatgcgagagtagggaactgeccaggeatcaaataaaacgaaaggcetcagtcga
aagactgggccttgtttgtgagctcceggtcatcaatcatccecataatecttgttagectgcaggtaattcegetticgcaacatgtgagcaccggtttatigactaccggaagceagtgtgaccgtgtgcttctcaaatgectgaggecagtttgetcaggctctcccegtggaggtaataattgacgatatg
atcagtgcacggctaactaagcggcectgetgactttctcgccgatcaaaaggceattttgctattaagggattgacgagggegtatctgcgecagtaagatgegeceegeatt GGAAACCTGATCATGTAGATCGAATGGACTCTAAATCCGTTCAGCCGGGTTA
GATTCCCGGGGTTTCCGCCAaattcgaaaagcctgctcaacgagcaggcttttttgcatgctcgagcagctcagggtcgaatttgccatggcggcecaccaggtaccaccggegcectcaggcatttgagaagcacacggtcacactgcttccggtagtcaataaaccggtaaaccag
caatagacataagcggctatttaacgaccctgccctgaaccgacgaccgggtcategtggecggatettgeggecccteggcettgaacgaattgttagacattatttgeccgactaccttggtgatctegectttcacgtagtggacaaattctticcaactgatctgegecgecgaggecaagcegatcttettett
gtccaagataagcctgtctagcttcaagtatgacgggcetgatactgggecggecaggegctccattgcccagtcggcagegacatecttcggegegattttgeecggttactgegetgtaccaaatgcgggacaacgtaagceactacatttcgetcatcgccageccagtcgggeggegagttcecatag
cgttaaggtttcatttagcgcctcaaatagatcctgttcaggaaccggatcaaagagttcctcecgecgetggacctaccaaggcaacgctatgtictetigettttgtcagcaagatageccagatcaatgtcgatcgtggetggetcgaagatacctgcaagaatgteattgegetgecattctccaaattg
cagttcgcgcttagetggataacgccacggaatgatgtcgtegtgcacaacaatggtgacttctacagcgecggagaatcetegetetctccaggggaagecgaagtticcaaaaggtegttgatcaaagcetcgecgegttgtttcatcaagecttacggtcaccgtaaccagcaaatcaatatcactgt
gtggcttcaggccgcecatccactgecggagecgtacaaatgtacggecagcaacgteggticgagatggegcetcgatgacgecaactacctetgatagttgagtcgatacttcggegatcaccgcetteccteatactcttectttttcaatattattgaageattta

Plasmid E1 — pULTRA chPyIRSpye + tRNAP"

chPyIRSpye tRNAPY"

tcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaatagctagctcactcggtecgcetacgcetccgggegtgagactgeggegggegetgecggacacatacaaagttacccacagattcegtggataagcaggggactaacatgtgaggcaaaacagcaggge
cgcgeceggtggegtttttccataggetcecgecctectgeccagagttcacataaacagacgcttttccggtgeatetgtgggagecgtgaggcetcaaccatgaatctgacagtacgggecgaaacccgacaggacttaaagatcecccaccegtttccggegggtegetecectettgegetetectgttcega
ccctgecegtttaccggatacctgttcecgectttcteecttacgggaagtgtggegctttctcatagetcacacactggtatctcggeteggtgtaggtegticgetccaagcetgggetgtaagcaagaactceccgtticageccgactgetgegecttatceggtaactgttcacttgagtccaacccggaaa
agcacggtaaaacgccactggcagcagccattggtaactgggagticgcagaggatttgtttagctaaacacgeggttgcetcttgaagtgtgcgccaaagtcecggcetacactggaaggacagatttggttgetgtgetectgcgaaagecagttaccacggttaagecagttccccaactgacttaacct
tcgatcaaaccacctccccaggtggttttticgtitacagggcaaaagattacgecgeag jgatctcaagaagatcctttgatctttictactgaaccgctctagattticagtgcaatttatctcticaaatgtagcacctgaagtcageccccatacgatataagttgtaattctcatgttagtcatge
cccgegeccaccggaaggagctgactgggttgaaggetctcaagggeateggtcgagateeceggtgectaatgagtgagetaacttacattaattgegttgegetcactgeccgcetttccagtcgggaaacctgtegtgeccagcetgceattaatgaatcggecaacgecgeggggagaggeggtttge
gtattgggcgccagggtggtttttctittcaccagtgagacgggcaacagcetgattgeccttcaccgectggecctgagagagttgcagcaageggtccacgetggtttgccccagcaggegaaaatectgtttgatggtggttaacggegggatataacatgagetgtcettcggtategtegtatcecac
taccgagatgtccgcaccaacgcegcageccggactcggtaatggegegeattgegeccagegecatetgategtiggcaaccageatcgcagtgggaacgatgceccteattcageatttgeatggttigttgaaaaccggacatggeactcecagtegecttceegttcegetatcggetgaatttgatt
gcgagtgagatatttatgccagccagccagacgcagacgecgccgagacagaacttaatgggcccgctaacagegegatttgetggtgacccaatgecgaccagatgctccacgeccagtecgegtaccegtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccageggatagttaatgatcageccactgacgegttgecgecgagaagattgtgcaccgecgctttacaggettcgacgecgcettegtictaccatcgacaccaccacgetggcacccagttgatcggegegagat
ttaatcgccgegacaatttgcgacggegegtgcagggecagactggaggtggcaacgcecaatcagcaacgactgtttgeccegecagttgtigtgeccacgeggttgggaatgtaattcagetecegecatecgecgcttecactttttccecgegttttcgcagaaacgtggetggectggttcaccacgegg
gaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggegcetatcatgeccataccgecgaaaggttttgcgecattcgatggtgtccgggatctegacgctceteecttatgegactcctgeattagggagcetgttgac
aattaatcatcggctegtataatgtgtggaattgtgageggataacaatttcacaaaggaggtgcggccgcATGGACAAAAAACCGCTGGATGTTCTGATTAGCGCAACCGGTCTGTGGATGAGCCGCACCGGTACACTGCATAAAATC
AAACATTATGAAATCAGCCGCAGCAAAATCTATATTGAAATGGCATGTGGTGATCATCTGGTGGTGAATAATAGCCGTAGCTGTCGTCCGGCACGTGCATTTCGTTATCACAAATATCGTAAAACCT
GCAAACGTTGCCGTGTGAGTGATGAAGATATTAACAATTTTCTGACCCGTAGCACCGAAGGTAAAACCAGCGTTAAAGTTAAAGTTGTGAGCGAGCCGAAAGTGAAAAAAGCAATGCCGAAAAGC
GTTAGCCGTGCACCGAAACCTCTGGAAAATCCGGTTAGCGCAAAAGCAAGCACCGATACCAGCCGTAGCGTTCCGAGTCCGGCAAAAAGCACCCCGAATAGTCCGGTTCCGACCAGCGCAAGCG
CACCGGCACTGACCAAAAGCCAGACCGATCGCCTGGAAGTTCTGCTGAATCCGAAAGATGAAATTAGCCTGAATAGCGGTAAACCGTTTCGTGAACTGGAAAGCGAACTGCTGAGCCGTCGTAAA
AAAGATCTGCAGCAGATTTATGCCGAAGAACGCGAAAACTATCTGGGTAAACTGGAACGTGAAATCACCCGTTTTTTTGTGGATCGTGGTTTCCTGGAAATCAAAAGCCCGATTCTGATTCCGCTGG
AATATATTGAACGTATGGGCATTGATAACGATACCGAACTGAGCAAACAAATCTTTCGCGTGGATAAAAACTTTTGTCTGCGTCCGATGCTGGCACCGAATCTGTATAACTACCTGCGCAAACTGGA
TCGTGCACTGCCGGATCCGATTAAAATCTTTGAAATTGGTCCGTGCTACCGCAAAGAAAGTGATGGTAAAGAACACCTGGAAGAATTCACCATGCTGAACTTTTGCCAGATGGGTAGCGGTTGTACC
CGTGAAAATCTGGAAAGCATTATTACCGATTTTCTGAACCATCTGGGCATCGATTTCAAAATTGTTGGTGATAGCTGCATGGTGTATGGTGATACCCTGGATGTTATGCATGGTGATCTGGAACTGAG
TAGCGCAGTTGTTGGTCCGATTCCTCTGGATCGCGAATGGGGTATTGATAAACCGTGGATTGGTGCCGGTTTTGGTCTGGAACGCCTGCTGAAAGTTAAACACGACTTCAAAAACATTAAACGTGCA
GCACGTAGCGAGAGCTATTATAACGGTATTAGCACCAATCTGtaagcggccgcegtitaaacggtctccagetiggctgttttggcggatgagagaagattttcagectgatacagattaaatcagaacgcagaageggtctc agaatttgcctggcggca
gtagcgeggtggtceccacctgaccccatgeccgaactcagaagtgaaacgecgtagegecgatggtagtgtggggtetcecccatgecgagagtagggaactgccaggceatcaaataaaacgaaaggctcagtcgaaagactgggcecttgtttgtgagcetceeggtcatcaatcatcecccataatect
tgttagcctgcaggtaattcecgettcgcaacatgtgagcaccggtttattgactaccggaagceagtgtgacegtgtgcttctcaaatgectgaggcecagtttgetcaggcetctcececegtggaggtaataattgacgatatgatcagtgcacggcetaactaageggectgctgactttctcgececgatcaaaa
ggcattttgctattaagggattgacgagggcgtatctgcgcagtaagatgcgeccccgcattGGAAACCTGATCATGTAGATCGAATGGACTCTAAATCCGTTCAGCCGGGTTAGATTCCCGGGGTTTCCGC CAaaticgaaaagcectgctcaa
cgagcaggcttttttgcatgctcgagcagcetcagggtcgaatttgccatggecggecaccaggtaccaccggegectcaggceatttgagaagcacacggtcacactgcttccggtagtcaataaaccggtaaaccagcaatagacataageggctatttaacgaccctgeccctgaaccgacgacce
gggtcatcgtggecggatcetigecggecccteggettgaacgaattgttagacattatttgccgactaccttggtgatetegectttcacgtagtggacaaattcttccaactgatctgecgecgecgaggecaagegatcticttcttgtccaagataagcectgtcetagcettcaagtatgacgggcetgatactggge
cggcaggcgctccattgcccagtcggcagegacatccttcggegegattttgcecggttactgegetgtaccaaatgcgggacaacgtaagceactacatttcgetcatcgccageccagtcgggeggegagttccatagegttaaggtttcatttagegectcaaatagatectgttcaggaaccggate
aaagagttcctccgecgetggacctaccaaggcaacgctatgttetettgcetittgtcagcaagatagccagatcaatgtcgatcgtggetggetcgaagatacctgcaagaatgtcattgegetgecattctccaaattgcagttcgegcettagetggataacgccacggaatgatgtegtegtgeaca
acaatggtgacttctacagcgcggagaatctcgcetctctccaggggaagecgaagtttccaaaaggtcgttgatcaaagcetcgecgegttgtticatcaagecttacggtcaccgtaaccagcaaatcaatatcactgtgtggcettcaggecgcecateccactgcggagecgtacaaatgtacggeca
gcaacgtcggttcgagatggcgcetcgatgacgccaactacctctgatagttgagtcgatacttcggegatcaccegcttcecteatactcttectttttcaatattattgaagcattta

Plasmid E2 — pULTRA chPyIRSpye + tRNAM'®

chPyIRSpye tRNAM'S

tcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaatagctagctcactcggtecgcetacgcetccgggegtgagactgeggegggegetgecggacacatacaaagttacccacagattcegtggataagcaggggactaacatgtgaggcaaaacagcaggge
cgcgeceggtggegtttttccataggetcecgecctectgeccagagttcacataaacagacgcttttccggtgeatetgtgggagecgtgaggcetcaaccatgaatctgacagtacgggecgaaacccgacaggacttaaagatcecccaccegtttccggegggtegetecectettgegetetectgttcecga
ccctgecegtttaccggatacctgttcecgectttcteecttacgggaagtgtggegctttctcatagetcacacactggtatcteggeteggtgtaggtegticgetccaagetgggetgtaagcaagaactceccgttcageccgactgetgegecttatceggtaactgttcacttgagtccaacccggaaa
agcacggtaaaacgccactggcagcagccattggtaactgggagticgcagaggatttgtttagctaaacacgeggttgcetcttgaagtgtgcgccaaagtcecggcetacactggaaggacagatttggttgetgtgetctgcgaaagecagttaccacggttaagecagttccccaactgacttaacct
tcgatcaaaccacctccccaggtggttttticgtitacagggcaaaagattacgegeag jgatctcaagaagatcctttgatctttictactgaaccgctctagatticagtgcaatttatctcticaaatgtagcacctgaagtcageccccatacgatataagttgtaattctcatgttagtcatge
cccgegeccaccggaaggagctgactgggttgaaggetctcaagggeateggtcgagateeceggtgectaatgagtgagetaacttacattaattgegttgegetcactgeccgcetttccagtcgggaaacctgtegtgeccagcetgceattaatgaatcggecaacgecgeggggagaggeggtttge
gtattgggcgccagggtggtttttctittcaccagtgagacgggcaacagcetgattgeccttcaccgectggecctgagagagttgcagcaageggtccacgetggtitgccccagcaggegaaaatectgtttgatggtggttaacggegggatataacatgagcetgtcettcggtategtegtatcecac
taccgagatgtccgcaccaacgcegcageccggactcggtaatggegegeattgegeccagegecatetgategtiggcaaccageatcgcagtgggaacgatgceccteattcageatttgeatggttigttgaaaaccggacatggeactcecagtegecttceegttcegetatcggetgaatttgatt
gcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagegegatttgetggtgacccaatgecgaccagatgcetccacgeccagtecgegtaccegtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccageggatagttaatgatcageccactgacgcegttgecgecgagaagattgtgcaccgecgctttacaggettcgacgecgcettegttctaccatcgacaccaccacgetggcacccagttgatcggegegagat
ttaatcgccgegacaatttgcgacggegegtgcagggecagactggaggtggcaacgecaatcagcaacgactgttigcccgecagttgtigtgeccacgeggttgggaatgtaattcagetecegecatecgecgcttecactttttccecgegttttcgcagaaacgtggetggectggttcaccacgegg
gaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggegcetatcatgeccataccgecgaaaggttttgcgecattcgatggtgtccgggatctegacgctceteecttatgegactcctgeattagggagcetgttgac
aattaatcatcggctegtataatgtgtggaattgtgageggataacaatttcacaaaggaggtgcggccgcATGGACAAAAAACCGCTGGATGTTCTGATTAGCGCAACCGGTCTGTGGATGAGCCGCACCGGTACACTGCATAAAATC
AAACATTATGAAATCAGCCGCAGCAAAATCTATATTGAAATGGCATGTGGTGATCATCTGGTGGTGAATAATAGCCGTAGCTGTCGTCCGGCACGTGCATTTCGTTATCACAAATATCGTAAAACCT
GCAAACGTTGCCGTGTGAGTGATGAAGATATTAACAATTTTCTGACCCGTAGCACCGAAGGTAAAACCAGCGTTAAAGTTAAAGTTGTGAGCGAGCCGAAAGTGAAAAAAGCAATGCCGAAAAGC
GTTAGCCGTGCACCGAAACCTCTGGAAAATCCGGTTAGCGCAAAAGCAAGCACCGATACCAGCCGTAGCGTTCCGAGTCCGGCAAAAAGCACCCCGAATAGTCCGGTTCCGACCAGCGCAAGCG
CACCGGCACTGACCAAAAGCCAGACCGATCGCCTGGAAGTTCTGCTGAATCCGAAAGATGAAATTAGCCTGAATAGCGGTAAACCGTTTCGTGAACTGGAAAGCGAACTGCTGAGCCGTCGTAAA
AAAGATCTGCAGCAGATTTATGCCGAAGAACGCGAAAACTATCTGGGTAAACTGGAACGTGAAATCACCCGTTTTTTTGTGGATCGTGGTTTCCTGGAAATCAAAAGCCCGATTCTGATTCCGCTGG
AATATATTGAACGTATGGGCATTGATAACGATACCGAACTGAGCAAACAAATCTTTCGCGTGGATAAAAACTTTTGTCTGCGTCCGATGCTGGCACCGAATCTGTATAACTACCTGCGCAAACTGGA
TCGTGCACTGCCGGATCCGATTAAAATCTTTGAAATTGGTCCGTGCTACCGCAAAGAAAGTGATGGTAAAGAACACCTGGAAGAATTCACCATGCTGAACTTTTGCCAGATGGGTAGCGGTTGTACC
CGTGAAAATCTGGAAAGCATTATTACCGATTTTCTGAACCATCTGGGCATCGATTTCAAAATTGTTGGTGATAGCTGCATGGTGTATGGTGATACCCTGGATGTTATGCATGGTGATCTGGAACTGAG
TAGCGCAGTTGTTGGTCCGATTCCTCTGGATCGCGAATGGGGTATTGATAAACCGTGGATTGGTGCCGGTTTTGGTCTGGAACGCCTGCTGAAAGTTAAACACGACTTCAAAAACATTAAACGTGCA
GCACGTAGCGAGAGCTATTATAACGGTATTAGCACCAATCTGtaagcggccgcegtitaaacggtctccagetiggctgttttggcggatgagagaagattttcagectgatacagattaaatcagaacgcagaageggtctc agaatttgcctggcggca
gtagcgeggtggtceccacctgaccccatgeccgaactcagaagtgaaacgecgtagegecgatggtagtgtggggtetcecccatgcgagagtagggaactgccaggceatcaaataaaacgaaaggctcagtcgaaagactgggcecttgtttgtgagcetceeggteatcaatcatcecccataatect
tgttagcctgcaggtaattcegettcgcaacatgtgagcaccggtttattgactaccggaagceagtgtgacegtgtgcttctcaaatgectgaggcecagtttgetcaggcetctccecegtggaggtaataattgacgatatgatcagtgcacggcetaactaageggectgctgactttctcgeccgatcaaaa
ggcattttgctattaagggattgacgagggcgtatctgcgcagtaagatgcgecccgcatt GGAAACCTGGTCAGGGAGACCGAACGGACTCTAAATCCGTTCAGCCGGGTTCGATTCCCGGGGTTTCCGC CAaattcgaaaagcectgctca

33




acgagcaggcttttttgcatgctcgagcagetcagggtcgaatttgccatggeggecaccaggtaccaccggegectcaggeatttgagaagcacacggtcacactgcticcggtagtcaataaaccggtaaaccagcaatagacataageggctatttaacgaccctgecctgaaccgacgac
cgggtcatcgtggecggatettgecggecccteggetigaacgaattgttagacattatttgccgactaccttggtgatetegectticacgtagtggacaaattcttccaactgatctgcgecgecgaggecaagegatcticttetigtccaagataagcectgtetagcettcaagtatgacgggcetgatactggg
ccggcaggcegctccattgcccagtcggcagegacatccttcggegegattttgecggttactgegetgtaccaaatgcgggacaacgtaageactacatttcgctcatcgccageccagtcgggeggegagttccatagegttaaggtttcatttagegectcaaatagatectgticaggaaccggat
caaagagttcctccgecgetggacctaccaaggcaacgctatgttetettgetittgtcagcaagatagccagatcaatgtcgategtggetggetcgaagatacctgcaagaatgtcattgegetgecattctccaaattgcagttcgegettagetggataacgccacggaatgatgtegtegtgcaca
acaatggtgacttctacagcgcggagaatctcgcetctctccaggggaagecgaagtttccaaaaggtcgttgatcaaagcetcgecgegttgtticatcaagecttacggtcaccgtaaccagcaaatcaatatcactgtgtggcettcaggecgcecatccactgcggagecgtacaaatgtacggeca
gcaacgtcggttcgagatggcgcetcgatgacgccaactacctctgatagttgagtcgatacttcggegatcaccegcttcecteatactcttectttttcaatattattgaageattta

Plasmid E3 — pULTRA chPyIRSpye (Y349F) + tRNAM®
also referred to as pULTRA chPyIRSpye+tRNAM!S
chPyIRSFipye tRNAM'

tcagggttattgtctcatgagcggatacatatttgaatgtatttac taaacaaatagctagctcactcggtcgcetacgetccgggegtgagactgecggegggegetgecggacacatacaaagttacccacagattccgtggataagcaggggactaacatgtgaggcaaaacagcaggge
cgegeceggtggegtttttccataggetcecgecctectgeccagagttcacataaacagacgcttttccggtgeatetgtgggagecgtgaggcetcaaccatgaatctgacagtacgggecgaaacccgacaggacttaaagatcecccaccegtttccggegggtegetecectettgegctetectgttcega
ccctgecegtttaccggatacctgttcecgectttcteecttacgggaagtgtggegctttctcatagetcacacactggtatctcggeteggtgtaggtegticgetccaagcetgggetgtaagcaagaactceccgttcageccgactgetgegecttatceggtaactgttcacttgagtccaacccggaaa
agcacggtaaaacgccactggcagcagccattggtaactgggagticgcagaggatttgtttagctaaacacgeggttgcetcttgaagtgtgcgccaaagtcecggcetacactggaaggacagatttggttgetgtgetectgcgaaagcecagttaccacggttaagecagttccccaactgacttaacct
tcgatcaaaccacctccccaggtggttttticgtitacagggcaaaagattacgegeag jgatctcaagaagatcctttgatctttictactgaaccgctctagattticagtgcaatttatctcticaaatgtagcacctgaagtcageccccatacgatataagttgtaattctcatgttagtcatge
cccgegeccaccggaaggagctgactgggttgaaggetctcaagggeateggtcgagateeceggtgectaatgagtgagetaacttacattaattgegttgegetcactgeccgcetttccagtcgggaaacctgtegtgeccagcetgceattaatgaatcggecaacgecgeggggagaggeggtttge
gtattgggcgccagggtggtttttctittcaccagtgagacgggcaacagcetgattgeccttcaccgectggecctgagagagttgcagcaageggtccacgetggtitgccccagcaggegaaaatectgtttgatggtggttaacggegggatataacatgagcetgtcettcggtategtegtatcecac
taccgagatgtccgcaccaacgcgcageccggactcggtaatggegegeattgegeccagegecatetgategtiggcaaccageatcgcagtgggaacgatgceccteattcageatttgeatggttigttgaaaaccggacatggeactcecagtegecttceegttcegetatcggetgaatttgatt
gcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagegegatttgetggtgacccaatgecgaccagatgcetccacgeccagtecgegtaccegtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccageggatagttaatgatcageccactgacgegtigecgcgagaagattgtgcaccgecgctttacaggettcgacgecgcettegttctaccatcgacaccaccacgetggcacccagttgatcggegegagat
ttaatcgccgegacaatttgcgacggegegtgcagggecagactggaggtggcaacgecaatcagcaacgactgttigeccegecagttgtigtgeccacgeggttgggaatgtaattcagetcegecatecgecgcttecactttttccecgegttttcgcagaaacgtggetggectggttcaccacgegg
gaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggegcetatcatgeccataccgegaaaggttttgcgecattcgatggtgtccgggatctegacgctceteecttatgegactcctgeattagggagcetgttgac
aattaatcatcggctegtataatgtgtggaattgtgageggataacaatttcacaaaggaggtgcggccgcATGGACAAAAAACCGCTGGATGTTCTGATTAGCGCAACCGGTCTGTGGATGAGCCGCACCGGTACACTGCATAAAATC
AAACATTATGAAATCAGCCGCAGCAAAATCTATATTGAAATGGCATGTGGTGATCATCTGGTGGTGAATAATAGCCGTAGCTGTCGTCCGGCACGTGCATTTCGTTATCACAAATATCGTAAAACCT
GCAAACGTTGCCGTGTGAGTGATGAAGATATTAACAATTTTCTGACCCGTAGCACCGAAGGTAAAACCAGCGTTAAAGTTAAAGTTGTGAGCGAGCCGAAAGTGAAAAAAGCAATGCCGAAAAGC
GTTAGCCGTGCACCGAAACCTCTGGAAAATCCGGTTAGCGCAAAAGCAAGCACCGATACCAGCCGTAGCGTTCCGAGTCCGGCAAAAAGCACCCCGAATAGTCCGGTTCCGACCAGCGCAAGCG
CACCGGCACTGACCAAAAGCCAGACCGATCGCCTGGAAGTTCTGCTGAATCCGAAAGATGAAATTAGCCTGAATAGCGGTAAACCGTTTCGTGAACTGGAAAGCGAACTGCTGAGCCGTCGTAAA
AAAGATCTGCAGCAGATTTATGCCGAAGAACGCGAAAACTATCTGGGTAAACTGGAACGTGAAATCACCCGTTTTTTTGTGGATCGTGGTTTCCTGGAAATCAAAAGCCCGATTCTGATTCCGCTGG
AATATATTGAACGTATGGGCATTGATAACGATACCGAACTGAGCAAACAAATCTTTCGCGTGGATAAAAACTTTTGTCTGCGTCCGATGCTGGCACCGAATCTGTATAACTACCTGCGCAAACTGGA
TCGTGCACTGCCGGATCCGATTAAAATCTTTGAAATTGGTCCGTGCTACCGCAAAGAAAGTGATGGTAAAGAACACCTGGAAGAATTCACCATGCTGAACTTTTGCCAGATGGGTAGCGGTTGTACC
CGTGAAAATCTGGAAAGCATTATTACCGATTTTCTGAACCATCTGGGCATCGATTTCAAAATTGTTGGTGATAGCTGCATGGTGTTTGGTGATACCCTGGATGTTATGCATGGTGATCTGGAACTGAG
TAGCGCAGTTGTTGGTCCGATTCCTCTGGATCGCGAATGGGGTATTGATAAACCGTGGATTGGTGCCGGTTTTGGTCTGGAACGCCTGCTGAAAGTTAAACACGACTTCAAAAACATTAAACGTGCA
GCACGTAGCGAGAGCTATTATAACGGTATTAGCACCAATCTGtaagcggccgcegtitaaacggtctccagetiggctgttttggcggatgagagaagattttcagectgatacagattaaatcagaacgcagaageggtctc agaatttgcctggcggca
gtagcgeggtggtceccacctgaccecatgeccgaactcagaagtgaaacgecgtagegecgatggtagtgtggggtetcecccatgcgagagtagggaactgccaggceatcaaataaaacgaaaggctcagtcgaaagactgggcecttgtttgtgagcetceeggtcatcaatcatcececataatect
tgttagcctgcaggtaattcegettcgcaacatgtgagcaccggtttattgactaccggaagceagtgtgacegtgtgctictcaaatgectgaggcecagtttgctcaggcetctecccegtggaggtaataattgacgatatgatcagtgcacggcetaactaageggectgetgactttctcgeccgatcaaaa
ggcattttgctattaagggattgacgagggcgtatctgcgcagtaagatgcgecccgcatt GGAAACCTGGTCAGGGAGACCGAACGGACTCTAAATCCGTTCAGCCGGGTTCGATTCCCGGGGTTTCCGC CAaattcgaaaagcectgctca
acgagcaggcttttttgcatgctcgagcagetcagggtcgaatttgccatggeggecaccaggtaccaccggegectcaggeatttgagaagcacacggtcacactgcetticcggtagtcaataaaccggtaaaccagcaatagacataagcggctatttaacgaccctgecctgaaccgacgac
cgggtcatcgtggecggatettgecggecccteggetigaacgaattgttagacattatttgccgactaccttggtgatetegectticacgtagtggacaaattcttccaactgatctgcgecgecgaggecaagegatcticttetigtccaagataagcectgtetagcettcaagtatgacgggcetgatactggg
ccggcaggcegctccattgcccagtcggcagegacatccttcggegegattttgecggttactgegetgtaccaaatgcgggacaacgtaageactacatttcgetcatcgccageccagtcgggeggegagttccatagegttaaggtttcatttagecgectcaaatagatectgticaggaaccggat
caaagagttcctccgecgetggacctaccaaggcaacgctatgttctettgetittgtcagcaagatagccagatcaatgtcgategtggetggetcgaagatacctgcaagaatgtcattgegetgecattctccaaattgcagttcgegettagetggataacgccacggaatgatgtegtegtgcaca
acaatggtgacttctacagcgcggagaatctcgcetctctccaggggaagecgaagtttccaaaaggtcgttgatcaaagcetcgecgegttgtticatcaagecttacggtcaccgtaaccagcaaatcaatatcactgtgtggcettcaggecgcecatccactgcggagecgtacaaatgtacggceca
gcaacgtcggttcgagatggcgcetcgatgacgccaactacctctgatagttgagtcgatacttcggegatcaccegcttcecteatactcttectttttcaatattattgaagcattta

Plasmid E4 — pULTRA chPyIRSipye (D161N+G343D+Y349F) + tRNAM™S
also referred to as pULTRA chPyIRS 2020+tRNAM!S
chPyIRSpye(D161N+G343D+Y349F) tRNAMS

tcagggttattgtctcatgagcggatacatatttgaatgtatttac taaacaaatagctagctcactcggtcgcetacgetccgggegtgagactgecggegggegetgecggacacatacaaagttacccacagattccgtggataagcaggggactaacatgtgaggcaaaacagcaggge
cgcgceceggtggegtttttccataggetcecgecctectgeccagagttcacataaacagacgcttttccggtgeatetgtgggagecgtgaggcetcaaccatgaatctgacagtacgggecgaaacccgacaggacttaaagatcecccaccegtttccggegggtegetecectettgegetetectgttcecga
ccctgecegtttaccggatacctgttcecgectttcteecttacgggaagtgtggegctttctcatagetcacacactggtatcteggeteggtgtaggtegtticgetccaagetgggetgtaagcaagaactceccgttcageccgactgetgegecttatceggtaactgttcacttgagtccaacccggaaa
agcacggtaaaacgccactggcagcagccattggtaactgggagticgcagaggatttgtttagctaaacacgeggttgcetcttgaagtgtgcgccaaagtcecggcetacactggaaggacagatttggttgetgtgetctgcgaaagecagttaccacggttaagecagttccccaactgacttaacct
tcgatcaaaccacctccccaggtggttttticgtitacagggcaaaagattacgegeag jgatctcaagaagatcctttgatctttictactgaaccgctctagattticagtgcaatttatctcticaaatgtagcacctgaagtcageccccatacgatataagttgtaattctcatgttagtcatge
cccgegeccaccggaaggagctgactgggttgaaggetctcaagggeateggtcgagateeceggtgectaatgagtgagetaacttacattaattgegttgegetcactgeccgcetttccagtcgggaaacctgtegtgeccagcetgceattaatgaatcggecaacgecgeggggagaggeggtttge
gtattgggcgccagggtggtttttctittcaccagtgagacgggcaacagcetgattgeccttcaccgectggecctgagagagttgcagcaageggtccacgetggtitgccccagcaggegaaaatectgtttgatggtggttaacggegggatataacatgagcetgtcettcggtategtegtatcecac
taccgagatgtccgcaccaacgcegcageccggactcggtaatggegegeattgegeccagegecatetgategtiggcaaccageatcgcagtgggaacgatgceccteattcageatttgeatggttigttgaaaaccggacatggeactcecagtegecttceegttcegetatcggetgaatttgatt
gcgagtgagatatttatgccagccagccagacgcagacgecgccgagacagaacttaatgggcccgctaacagegegatttgetggtgacccaatgecgaccagatgcetccacgeccagtecgegtaccegtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaat
aacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccageggatagttaatgatcageccactgacgegtigecgcgagaagattgtgcaccgecgctttacaggettcgacgecgcettegtictaccatcgacaccaccacgetggcacccagttgatcggegegagat
ttaatcgccgegacaatttgcgacggegegtgcagggecagactggaggtggcaacgecaatcagcaacgactgttigcccgecagttgtigtgeccacgeggttgggaatgtaattcageteegecatecgecgcttecactttttccecgegttttcgcagaaacgtggetggectggttcaccacgegg
gaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggegcetatcatgeccataccgegaaaggttttgcgecattcgatggtgtccgggatctegacgctceteecttatgegactcctgeattagggagcetgttgac
aattaatcatcggctegtataatgtgtggaattgtgageggataacaatttcacaaaggaggtgcggccgcATGGACAAAAAACCGCTGGATGTTCTGATTAGCGCAACCGGTCTGTGGATGAGCCGCACCGGTACACTGCATAAAATC
AAACATTATGAAATCAGCCGCAGCAAAATCTATATTGAAATGGCATGTGGTGATCATCTGGTGGTGAATAATAGCCGTAGCTGTCGTCCGGCACGTGCATTTCGTTATCACAAATATCGTAAAACCT
GCAAACGTTGCCGTGTGAGTGATGAAGATATTAACAATTTTCTGACCCGTAGCACCGAAGGTAAAACCAGCGTTAAAGTTAAAGTTGTGAGCGAGCCGAAAGTGAAAAAAGCAATGCCGAAAAGC
GTTAGCCGTGCACCGAAACCTCTGGAAAATCCGGTTAGCGCAAAAGCAAGCACCGATACCAGCCGTAGCGTTCCGAGTCCGGCAAAAAGCACCCCGAATAGTCCGGTTCCGACCAGCGCAAGCG
CACCGGCACTGACCAAAAGCCAGACCAATCGTCTGGAAGTTCTGCTGAATCCGAAAGATGAAATTAGCCTGAATAGCGGTAAACCGTTTCGTGAACTGGAAAGCGAACTGCTGAGCCGTCGTAAA
AAAGATCTGCAGCAGATTTATGCCGAAGAACGCGAAAACTATCTGGGTAAACTGGAACGTGAAATCACCCGTTTTTTTGTGGATCGTGGTTTCCTGGAAATCAAAAGCCCGATTCTGATTCCGCTGG
AATATATTGAACGTATGGGCATTGATAACGATACCGAACTGAGCAAACAAATCTTTCGCGTGGATAAAAACTTTTGTCTGCGTCCGATGCTGGCACCGAATCTGTATAACTACCTGCGCAAACTGGA
TCGTGCACTGCCGGATCCGATTAAAATCTTTGAAATTGGTCCGTGCTACCGCAAAGAAAGTGATGGTAAAGAACACCTGGAAGAATTCACCATGCTGAACTTTTGCCAGATGGGTAGCGGTTGTACC
CGTGAAAATCTGGAAAGCATTATTACCGATTTTCTGAACCATCTGGGCATCGATTTCAAAATTGTTGATGATAGCTGCATGGTGTTTGGTGATACCCTGGATGTTATGCATGGTGATCTGGAACTGAG
TAGCGCAGTTGTTGGTCCGATTCCTCTGGATCGCGAATGGGGTATTGATAAACCGTGGATTGGTGCCGGTTTTGGTCTGGAACGCCTGCTGAAAGTTAAACACGACTTCAAAAACATTAAACGTGCA
GCACGTAGCGAGAGCTATTATAACGGTATTAGCACCAATCTGtaagcggccgcegtitaaacggictccagetiggctgttttggcggatgagagaagattttcagectgatacagattaaatcagaacgcagaageggtctc agaatttgcctggcggca
gtagcgeggtggtceccacctgaccccatgeccgaactcagaagtgaaacgecgtagegecgatggtagtgtggggtetcecccatgecgagagtagggaactgccaggeatcaaataaaacgaaaggctcagtcgaaagactgggcecttgtttgtgagcetceeggtcatcaatcatcecccataatect
tgttagcctgcaggtaattcegettcgcaacatgtgagcaccggtttattgactaccggaagceagtgtgacegtgtgctictcaaatgectgaggcecagtttgetcaggcetctecccegtggaggtaataattgacgatatgatcagtgcacggcetaactaageggectgetgactttctcgeccgatcaaaa
ggcattttgctattaagggattgacgagggcgtatctgcgcagtaagatgcgecccgcatt GGAAACCTGGTCAGGGAGACCGAACGGACTCTAAATCCGTTCAGCCGGGTTCGATTCCCGGGGTTTCCGC CAaattcgaaaagcectgctca
acgagcaggcttttttgcatgctcgagcagetcagggtcgaatttgccatggeggecaccaggtaccaccggegectcaggeatttgagaagcacacggtcacactgcticcggtagtcaataaaccggtaaaccagcaatagacataagcggctatttaacgaccctgecctgaaccgacgac
cgggtcatcgtggecggatettgecggecccteggetigaacgaattgttagacattatttgccgactaccttggtgatetegectticacgtagtggacaaattcttccaactgatctgcgecgecgaggecaagegatcticttetigtccaagataagcectgtetagcettcaagtatgacgggcetgatactggg
ccggcaggcegctccattgcccagtcggcagegacatccttcggegegattttgecggttactgegetgtaccaaatgcgggacaacgtaageactacatttcgetcatcgccageccagtcgggeggegagttccatagegttaaggtttcatttagegectcaaatagatectgticaggaaccggat
caaagagttcctccgecgetggacctaccaaggcaacgctatgttctettgetittgtcagcaagatagccagatcaatgtcgategtggetggetcgaagatacctgcaagaatgtcattgegetgecattctccaaattgcagttcgegettagetggataacgccacggaatgatgtegtegtgcaca
acaatggtgacttctacagcgcggagaatctcgcetctctccaggggaagecgaagtttccaaaaggtcgttgatcaaagcetcgecgegttgtticatcaagecttacggtcaccgtaaccagcaaatcaatatcactgtgtggcettcaggecgcecatccactgcggagecgtacaaatgtacggeca
gcaacgtcggttcgagatggcgcetcgatgacgccaactacctctgatagttgagtcgatacttcggegatcaccegcttcecteatactcttectttttcaatattattgaagcattta

Plasmid E5 — pET101 OmpC(D311%)
OmpC(D311%)

caaggagatggcgcccaacagtcccccggecacggggectgeccaccatacccacgeccgaaacaagegctcatgageccgaagtggegageccgatcettccecatecggtgatgtcggegatataggegecagcaaccgceacctgtggegecggtgatgecggecacgatgegteceggegta
gaggatcgagatctcgatcccgegaaattaatacgactcactataggggaattgtgagcggataacaattccectctagaaataattttgtttaactttaagaaggaattcaggagcccttcaccatggegtattgcaatccgggectggaatccaggccgaataagagaaacgceccteceggegtcat
gtggtaacaggcataggtATGAAAGTGAAAGTTCTGAGCCTGCTGGTTCCGGCACTGCTGGTTGCGGGTGCAGCAAATGCAGCCGAAGTTTATAACAAAGATGGCAACAAACTGGACCTGTATGGTAAAGTT
GATGGCCTGCACTATTTCAGCGATAATAAAGATGTTGATGGCGACCAGACCTATATGCGTCTGGGTTTTAAAGGTGAAACCCAGGTTACCGATCAGCTGACCGGCTATGGTCAGTGGGAATATCAG
ATTCAGGGTAATAGCGCAGAAAACGAAAATAACAGCTGGACCCGTGTTGCATTTGCAGGTCTGAAATTCCAGGATGTTGGTAGCTTTGATTATGGTCGTAATTATGGCGTTGTGTATGATGTTACCA
GTTGGACCGATGTTCTGCCGGAATTTGGTGGTGATACCTATGGTAGCGATAACTTTATGCAGCAGCGTGGTAATGGTTTTGCAACCTATCGTAACACCGATTTTTTTGGTCTGGTTGACGGTCTGAAT
TTTGCAGTTCAGTATCAGGGTAAAAATGGTAATCCGAGCGGTGAAGGTTTTACCAGCGGTGTTACCAATAATGGTCGTGATGCACTGCGTCAGAATGGTGATGGTGTTGGTGGTAGCATTACCTATG
ATTATGAAGGCTTTGGTATTGGTGGTGCAATTAGCAGCAGCAAACGTACCGATGCACAGAATACCGCAGCATATATTGGTAATGGCGATCGTGCAGAAACCTATACCGGTGGCCTGAAATATGATG
CCAATAACATTTATCTGGCAGCCCAGTATACCCAGACATATAATGCAACCCGTGTGGGTAGCTTAGGTTGGGCAAATAAAGCACAGAATTTTGAAGCAGTTGCCCAGTATCAGTTTGATTTTGGCCT
GCGTCCGAGCCTGGCATATCTGCAGAGCAAAGGTAAAAATCTTGGTCGCGGTTATTAGGATGAGGACATTCTGAAATACGTTGATGTTGGTGCCACCTACTACTTCAATAAAAACATGAGCACCTAC
GTGGACTACAAAATTAACCTGCTGGATGATAATCAGTTTACCCGTGATGCAGGCATTAATACCGATAATATTGTTGCCCTGGGTCTTGTGTATCAGTTC Ctgagtttgatccggctgctaacaaagcccgaaaggaagetga
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gttggctgetgeccaccgetgagcaataactagcataaccecttiggggectctaaacgggtettgaggggttttitgctgaaaggaggaactatatccggatatcccgcaagaggeccggeagtaccggeataaccaagectatgectacagcatccagggtgacggtgccgaggatgacgatgag
cgcattgttagatttcatacacggtgcctgactgcgttagcaatttn:rtnm;\f:ﬂarmrnu jcttatcgatgataagctgtcaaacatgac tcttgaagacgaaagggcctcgtgatacgcectatttttataggttaatgtcatc t: jgtttcttagacgtcaggtggcacttt
tcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattc Jtatccgctcatgagacaataaccctc jcttc jygaagagtatgagtattcaacatttccgtgtcgeccttattcecttttttgcggceattttgecttectgttttigctcacccagaaacge
tggtgaaagtaaaagatgctgaagatcagtigggtgcacgagtgggttacatcgaactggatctcaacagecggtaagatecttgagagttttcgccccgaagaacgttttccaatgatgagceacttttaaagttctgetatgtggegeggtattatcecegtgttgacgecgggecaagagceaactecggteg
ccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggcecaacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatg
ggggatcatgtaactcgccttgatcgtigggaaccggagcetgaatgaagccataccaaacgacgagegtgacaccacgatgectgcagcaatggcaacaacgttgcgcaaactattaactggegaactacttactctagettcccggcaacaattaatagactggatggaggeggataaagttg

caggaccacttctgcgctcggeccttccggetggetggtttattget tggagceggtgagegtgggtetegeggtatcattigcagecactggggecagatggtaageccteeegtategtagttatctacacgacggggagtcaggeaactatggatgaacgaaatagacagatcgetgag
ataggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttitaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaatcccttaacgtgagttttcgttccactgagegtcagacccegtagaaaagatcaaaggatct
tcttgagatectttttttctgcgegtaatctgetgetigcaaac caccgctaccagcggtggtttgtttgccggatcaagagcetaccaactctttttccgaaggtaactggceticagcagagcgcagataccaaatactgtecttctagtgtageccgtagttaggccaccacttcaagaactctgt

agcaccgcctacatacctcgctetgctaatectgttaccagtggcetgetgccagtggegataagtegtgtcttaccgggtiggactcaagacgatagttaccggataaggegcageggtcgggetgaacggggggttcgtgcacacageccagettggagegaacgacctacaccgaactgagat
acctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaageggcagggtcggaacaggagagegcacgagggagcttccagggggaaacgcctggtatctttatagteetgtcgggtttcgecacctetgacttgagegtegatttttgtgatg
ctcgtcaggggggcggagcctatge gccagcaacgcggcctttttacggttcctggecttttgetggectttigetcacatgttctttcectgegttatceectgatictgtggataaccgtattaccgectttgagtgagcetgataccgetcgeccgecagecgaacgaccgagegecagegagtecagt
gagcgaggaagcggaagagcegcctgatgeggtatttictccttacgcatetgtgeggtatttcacaccgcaatggtgeactctcagtacaatcetgetctgatgecgeatagttaagecagtatacacteegetatcgetacgtgactgggtcatggetgegeccecgacaccecgecaacaccegetgac
gcgccctgacgggcttgtetgetcccggeateegettacagacaagctgtgacegtctccgggagcetgeatgtgtcagaggttttcaccgtcatcaccgaaacgecgegaggeagcetgeggtaaagetcatcagegtggtegtgaagegattcacagatgtetgectgttcatcegegtecagcetegttg
agtttctccagaagcgttaatgtctggcttctgataaagcgggecatgttaagggeggttttttcetgtttggtcactgatgecteegtgtaagggggattictgticatgggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactggaacgtt
gtgagggtaaacaactggcggtatggatgcggcgggaccagag actcagggtcaatgccagcegcttcgttaatacagatgtaggtgticcacagggtagccageagcatcetgegatgcagatccggaacataatggtgcagggegctgacttcegegtttccagactitacgaaac
acggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgcettcacgttcgetegegtatcggtgattcattctgctaaccagtaaggcaaccececgecagectagecgggtectcaacgacaggagceacgatcatgcgcaccegtggeccaggacccaacgcetgee
cgagatgcgcecgegtgeggetgetggagatggeggacgegatggatatgttctgccaagggttggtitgegeattcacagttctccgcaagaattgattggeteccaattcttggagtggtgaatecgttagegaggtgecgecggcetteccattcaggtcgaggtggeccggetececatgcaccgegacg
caacgcggggaggcagacaaggtatagggcggegcctacaatccatgccaacccegttccatgtgetcgeccgaggeggc gccgtgacgatcagcggtccaatgatcgaagttaggctggtaagagccgegagcegatcecttgaagcetgtcectgatggtegtcatctacctgectggac
agcatggcctgcaacgcgggceatcececgatgeccgecggaagegagaagaatcataatggggaaggecatccagectcgegtcgecgaacgecagcaagacgtageccagegegtcggecgecatgeecggegataatggectgcttctcgecgaaacgtttggtggegggaccagtgacgaa
ggcttgagcgagggcegtgcaagattccgaataccgcaagcgacaggcecgatcatcgtcgegetccagegaaageggtectcgeccgaaaatgacccagagegcetgeecggeacctgtectacgagttgcatgataaagaagacagtcataagtgecggegacgatagtcatgececegegecca
ccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcceggtgectaatgagtgagcetaacttacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggeccaacgegeggggagaggeggtttgegtatigggege

cagggtggtttttcttttcaccagtgagacgggcaacagctgattgcecttcaccgectggecctgagagagttgcagcaageggtcecacgetggtttgeccccagcaggegaaaatectgtttgatggtggttaacggegge atgagctgtcttcggtatcgtcgtatcccactaccgagatat
ccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgCcctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgaga
tatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagegegatttgctggtgacccaatgcgaccagatgctccacgeccagtcgegtaccgtettcatgggac tactgttgatgggtgtctggtcagagacatcaag taacgccggaa

cattagtgcaggcagcttccacagcaatggcatcctggtcatccageggatagttaatgatcageccactgacgegtigegegagaagattgtgcaccgecgctttacaggcttcgacgecgcttegtictaccatcgacaccaccacgetggcacccagttgatcggegegagatttaatcgecge
gacaatttgcgacggcgcegtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgecececgecagttgttgtgccacgeggtigggaatgtaattcagetcecgecategecegcttecactttttccegegttticgcagaaacgtggetggectggticaccacgecgggaaacggtet
gataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggegcetatcatgeccataccgecgaaaggttttgcgecattcgatggtgtccgggatctcgacgctceteecttatgegactcctgcattaggaagcageccagtagtaggttg
aggccgttgagcaccgecgecgcaaggaatggtgeatg
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15.3Mammalian plasmids

Green boxes represent enzymes with “2020” mutations
Plasmid IXX = cloning intermediate not used in experiments
Plasmid MXX = plasmid used in mammalian experiments

Cloning reagents

Forward Reverse
Plasmid Description Starting plasm. primer primer Geneblock
pNEU MbPyIRS
Plasmid 102 (N-NES+Y349F+ C-FLAG) Plasmid A5 Primer 09 Primer 10  Geneblock
+ tRNAMS (3x)*
pPNEU chPyIRSirve
Plasmid 103 (N-NES+ C-FLAG) Plasmid A5 Primer 11 Primer 10 Gengplock
+ tRNAM'S (3x)
pNEU MbPyYIRS
Plasmid 104 (N-NES+Y349F) Plasmid 102 Primer 09 Primer 12 Geneblock
+ tRNAM'S (3x)
pPNEU chPyIRSirve
Plasmid 105 (N-NES) Plasmid 103 Primer 11 Primer 13 Geneblock
+ tRNAM'S (3x)
pPNEU chPyIRSrve
Plasmid 106 (N-NES+Y349F) Plasmid 105 Primer 16 Primer 17 Geneblock
+ tRNAM'S (3x)
: pNEU MbPyIRS
Plasmid (N-NES+Y349F) Plasmid 104 Primer 14 Primer 15~ Geneblock
MO1 + tRNAM15
: pNEU MmPyIRS
Plasmid (N-NES+Y384F) Plasmid MO1 Primer 11 Primer 10 Geneblock
M02 a tRNANHS
; pPNEU chPyIRSirve
Plasmid (N-NES+Y349F) Plasmid 106 Primer 14 Primer 15~ Geneblock
M03 + tRNAM15
: pPNEU chPyIRSrve
Flasiie (N-NES+Y349F) Plasmid 106 Primer 14 Primer 15 Geneblock
MO4 + tRNAPY"
pPNEU chPyIRSirve
Plasmid 107 Al Plasmid M03 Primer 16 Primer 17~ Geneplock
codons re-optimized for other mutations
; pPNEU chPyIRSrve
Plasmid (N-NES+D2N+Y349F) Plasmid 107 Primer 18 Primer 10 Geneblock
M05 a tRNANHS
: pPNEU chPyIRSirve
Plasmid (N-NES+K3N+Y349F) Plasmid 107 Primer 18 Primer 10 Geneblock
M06 + tRNAM15
: pPNEU chPyIRSrve
Plasmid (N-NES+E119K+Y349F) Plasmid M03 Primer 19 Primer 20 Gen%’mk
MO7 a tRNANHS
; pPNEU chPyIRSirve
P',f‘,l%rg'd (N-NES+S158N+Y349F) Plasmid M03 Primer 19 Primer 20 Geneblock
+ tRNAM™S
; pPNEU chPyIRSrve
Plasmid (N-NES+D161N+Y349F) Plasmid M03 Primer 19 Primer 20 Gen'fglo‘:k
Mog a tRNANHS
; pPNEU chPyIRSirve
Plasmid (N-NES+K258Q+Y349F) Plasmid M03 Primer 16 Primer 17 Geneblock
M1O + tRNAM15
: pPNEU chPyIRSrve
PLEETIIE (N-NES+G343D+Y349F) Plasmid M03 Primer 16 Primer 17 Geneblock
M1 1 a tRNANHS 20
: pPNEU chPyIRSirve
Plasmid (N-NES+S158N-D161N+Y349F) Plasmid MO3 ~ Primer 19 Primer20 ~ Geneblock
M12 + tRNAM15 21
: pPNEU chPyIRSrve
Plasmid (N-NES+S158N+G343DN+Y349F) Plasmid M1 Primer 19 Primer20 ~ Ceneblock
M13 a tRNANHS 17
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Plasmid
M14

Plasmid
M15

Plasmid 108

Plasmid 109

Plasmid
M16

Plasmid 110

Plasmid
M17

Plasmid
M18

Plasmid
M19

Plasmid
M20

Plasmid
M21

Plasmid
M22

Plasmid
M23

Plasmid
M24

Plasmid 111

Plasmid
M25

Plasmid 112

Plasmid
M26

Plasmid 112

Plasmid
M27

Plasmid
M28

Plasmid
M29

pPNEU chPyIRSrve
(N-NES+D161N+G343D+Y349F)
+ tRNAMS

pPNEU chPyIRSrve
(N-NES+S158N+D161N+G343D+Y349F)
+ tRNAMS

pPNEU chPyIRSirve
(N-NES+D2N+K3N+Y349F)
+ tRNAMS

pPNEU chPyIRSirve
(N-NES+D2N+K3N+K258Q+Y349F)
+ tRNAM™S

pPNEU chPyIRSirve

(N-NES+D2N+K3N+E119K+K258Q+Y349F)

+ tRNAM™S

pPNEU chPyIRSirve
(N-NES+K3N+G343D+Y349F)
+ tRNAM™S

pPNEU chPyIRSirve
(N-NES+K3N+S158N+G343D+Y349F)
+ tRNAMS

pPNEU chPyIRSrve
(N-NES+K3N+D161N+G343D+Y349F)
+ tRNAM™S

pNEU VbBCNRS
+ tRNAM1S

pNEU MmBCNRS
+ tRNAM1

PNEU chBCNRSpve
(N-NES+D161N+G343D)
+ tRNAM1S

pNEU MbPyIRS(Y271A+Y349F)
+ tRNAM1S

pNEU MmPyIRS(Y306A+Y384F)
+ tRNAM1S

PNEU chPyIRSirve
(N-NES+D161N+Y271A+G343D+Y384F)
+ tRNAMS

pNEU chPyIRS
(N-NES+G343D+Y349F)
+ tRNAM1S (2x)**

pPNEU chPyIRSirve
(N-NES+D161N+G343D+Y349F)
+ tRNAM (2x)

pNEU iRFP713-sfGFP(Y150*)
+ tRNAMS (3x)

pNEU iRFP;13-sfGFP
+ tRNAM (3x)

pNEU iRFP713-sfGFP(Y150*)
+ tRNAM1S

pNEU iRFP713-sfGFP(Y150*)

pNEU M;R(V186*) + tRNAM'S

pNEU B-actin(K118*) + tRNAM'S

Plasmid M11

Plasmid M11

Plasmid 107

Plasmid 108

Plasmid 109

Plasmid M06

Plasmid 110

Plasmid [10

Plasmid M0O1

Plasmid M02

Plasmid M14

Plasmid MO1

Plasmid M02

Plasmid M14

Plasmid 105

Plasmid 11

Plasmid A5

Plasmid [12

Plasmid 112

Plasmid [12

Plasmid M03

Plasmid M03

Primer 19 Primer 20 Gen?g'“"
Primer 19 Primer 20 Geng?lock
Primer 18 Primer 10 Gengglock
Primer 16 Primer 17 Gen$g|°°k
Primer 19 Primer 20 Gen?g'“"
Primer 16 Primer 17 Gengglock
Primer 19 Primer 20 Gen$;>lock
Primer 19 Primer 20 Gen?g'“"
Primer 21 Primer 17 Gengglock
Primer 22 Primer 17 Gengilock
Primer 16 Primer 17 Gengglock
Primer 23 Primer 17 Gengglock
Primer 24 Primer 17 Geng?'“"
Primer 16 Primer 17 Gengglock
Primer 16 Primer 17 Gengglock
Primer 19 Primer 20 Gen?g'“"
Primer 09 Primer 10 Gengglock
Primer 09 Primer 25 Gengglock
Primer 14 Primer 15 Genﬁ)lock

Restriction digest using Sall-HF and PspXI.

Primer 09 Primer 10 Geng?"mk
Primer 09 Primer 10 Gengglock
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Plasmid
M30

*Plasmid A5 found to have three copies of tRNAP" after MiniPrep
**one copy of tRNAM'S from was randomly lost during the cloning

pNEU B-actin(K118*) Plasmid M29

Restriction digest using Sall-HF and PspXI.
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Plasmid 102 — pNEU MbPYIRS (N-NES+Y349F+C-FLAG) + tRNAV'5 (3x)
NES MbPyIRS(Y349F) FLAG tRNA"'5(3x)

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACCACGAGGTGTCCAGAAGCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAATAGCAGAAGCTGCAGAACCGCCAGAGCCTTCCGGCACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAA
GCACCGAGAGCAAGAACAGCGTGAAAGTGCGCGTGGTGTCTGCCCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATTCCGTGTCTGCCAAGGCCAG
CACCAACACCAGCAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAATAGCAGCGTGCCAGCATCTGCCCCTGCTCCTAGCCTGACAAGATCCCAGCTGGACAGAGTGGAAGCCCTGCTGAGCC
CCGAGGATAAGATCAGCCTGAACATGGCCAAGCCTTTCAGAGAGCTGGAACCCGAGCTGGTCACCAGACGGAAGAACGACTTCCAGCGGCTGTACACCAACGACAGAGAGGACTACCTGGGCAA
GCTGGAACGGGACATCACCAAGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATTCTGATCCCCGCCGAGTACGTGGAACGGATGGGCATCAACAATGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACCTGTGCCTGCGGCCTATGCTGGCCCCTACACTGTACAACTACCTGCGGAAACTGGACCGGATCCTGCCTGGACCTATCAAGATCTTCGAAGTGGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGGTCAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAATCTGGAAGCTCTGATCAAAGAGTTCCTGGACTACCTC
GAGATCGACTTCGAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGACACCCTGGATATCATGCACGGCGACCTGGAACTGTCTAGCGCTGTTGTGGGACCCGTGTCTCTGGATAGAGAGTGGGG
CATCGACAAGCCCTGGATCGGAGCCGGATTTGGCCTCGAGAGACTGCTGAAAGTGATGCACGGCTTCAAGAACATCAAGCGGGCCAGCAGATCCGAGAGCTACTACAACGGCATCTCCACCAACC
TGGATTACAAGGACGACGACGACAAGtgagcggccgctttaaaccegetgatcagectcgactgtgecttctagttgeccagecatctgttgtttgcecctecceegtgecttecttgaccetggaaggtgecactcceactgtcectttcctaataaaatgaggaaattgcatcgeattgte
tgagtaggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggatigggaagacaatagcaggceatgctggggatgeggtgggctctatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegeattaagegeggeg
ggtgtggtggttacgcgcagegtgaccgctacacttgccagegecctagegeccgctcectttegetttctteecttectttctcgecacgttcgecggctttccececgtcaagetectaaatcgggggcetecctttagggttcegatttagtgcetttacggcacctcgaccccaaaaaacttgattagggtgatggtt
cacgtagtgggccatcgecctgatagacggtttttcgecctttgacgttggagtccacgttctitaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattcttitgatttataagggattttgccgatttcggcectattggtt tgagctgatttaac tttaacgcga
attaattctgtggaatgtgtgtcagttagggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccaggtgtggaaagtccccaggctccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtccecgeccect
aactccgcccatcececgeccctaactcecgeccagticcgeccattctccgecccatggetgactaattttttttatttatgcagaggeccgaggecgectcetgectetgagcetattccagaagtagtgaggaggcttttttggaggcectaggcettttgcaaaaagcetccecgggagcttgtatatceattttcggatet
gatcaagagacaggatgaggatcgtttcgcatgattgaacaagatggattgcacgcaggttctccggecgettgggtggagaggcetattcggetatgactgggcacaacagacaatecggetgctetgatgecgecegtgttccggcetgtcagegcaggggegeccggttctttitgtcaagaccgacct
gtccggtgccctgaatgaactgcaggacgaggcagegeggctategtggetggecacgacgggegttecttgegeagetgtgetcgacgttgtcactgaagecgggaagggactggetgcetattgggegaagtgeccggggeaggatetectgteatetcaccttgetectgeccgagaaagtatecat
catggctgatgcaatgcggeggcetgcatacgcttgatccggetacctgeccatticgaccaccaagecgaaacatcgecatcgagcgagceacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagagceatcaggggcetcgecgecagecgaactgttcgccaggetcaagge
gcgcatgcccgacggegaggatctegtecgtgacccatggegatgectgettgeccgaatatcatggtggaaaatggecgcttttctggattcatcgactgtggecggetgggtgtggeggaccgctatcaggacatagegttggetacecegtgatattgectgaagagettggecggegaatgggetgace
gcttectegtgcetttacggtatcgeegeteececgattcgcagegeategcecttctatcgecttettgacgagttcttctgagegggactctggggtticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgecttctatgaaaggtigggettcggaategttttcecgg
gacgccggctggatgatcctccagegeggggatcetcatgetggagttcttcgecccaccecaacttgtttattgcagcttataatggttacaaat: Jjcaatagcatcacaaatttcacaaat jcatttttttcactgcattctagtigtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccg
gtcctctagctagagettggegtaatcatggtcatagcetgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgageccggaagcataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegcetcactgeccgctttccagtcgggaaacctgtegtg
ccagctgcattaatgaatcggccaacgcgecggggagaggeggtttgegtattgggegcetctteecgettectegeteactgactegetgegceteggtegticggetgecggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtg
agcaaaaggccagcaaaaggccaggaaccgtaaaaaggcecgegttgetggegtttttccataggetccgecececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggecgaaacccgacaggactataaagataccaggegtttccecectggaagcetecectegtgegcetetectgt
tccgaccctgecgcettaccggatacctgteegectttctcecticgggaagegtggegctttctcatagetcacgcetgtaggtatetcagticggtgtaggtegticgetccaagetgggetgtgtgcacgaaccecccgttcageccgacegetgegecttatccggtaactategtettgagtccaacceg
gtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttctigaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegcetctgctgaagecagttaccticggaaaaagagttggtagcetcettgate
cggcaaacaaaccaccgctggtageggtggtttttttgtttgcaagcagcagattacgcgeag jgatctcaagaagatcctttgatctttictacggggtctgacgctcagtggaacgaaaactcacgttaagggatttiggtcatgagattate jgatcttcacctagatccttttaa
attaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgectgactccecgtegtgtagataactacgatacgggagggcttaccatctggecececagtgetgcaatgatac
cgcgagacccacgctcaccggcetccagatttatcagcaataaaccagccagecggaagggcecgagegcagaagtggteetgcaactttatccgectecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgcgcaacgttgtigecattgctacaggeate
gtggtgtcacgctegtegtttggtatggcttcattcagetceggticccaacgatcaaggegagttacatgatcceecatgttgtgcaaaaaageggttagetecttcggtecteccgategttgtcagaagtaagttggecgeagtgttatcactcatggttatggcagcactgeataattctcttactgtcatge
catccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetcttgcccggegtcaatacgggataataccgecgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcettaccget
gttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagegtttctgggtgage aggaaggcaaaatgccgc gggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggtta
ttgtctcatgagcggatacatatttgaatgtatttag taaacaaataggggttccgcgceacatttccccgaaaagtgecacctgacgtcgacaaaaaaCGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCT
GACCAGGTTTCCqggtgtttcgtcctttccacaagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaatt
ctaattatctctctaacagccttgtatcgtatatgcaaatatgaaggaatcatgggaaataggcecctcttcctgeccctcgacaaaaaaCGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTT
CCggtgtttcgtectttccacaac gccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaac
agccttgtatcgtatatgcaaatatgaaggaatcatgggaaataggccctcttcctgcccctcgacaaaaaaCGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cggtgtttegtecttt
ccacaagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccatttitaaaacataattitaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagecttgtatcgtatat
gcaaatatgaaggaatcatgggaaataggccctcttcctgceccctcgagtctagaccegatcccectatggtgcactctcagtacaatetgetetgatgecgeatagttaagecagtatetgeteectgettgtgtgtiggaggtegetgagtagtgcgcgagceaaaatttaagctacaacaaggcaagg
cttgaccgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgecgatgtacgggecagatatacgegtt

Plasmid 103 — pNEU chPyIRSipve (N-NES+C-FLAG) + tRNAM1S (3x)
NES chPyIRSive FLAG tRNA"'5(3x)

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTACGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGGACTACAAGGACGACGACGACAAGtgagcggccgctttaaaccecgcetgatcagectcgactgtgecttctagttgccagcecatctgttgtttgccectcceeegtgecttecttgacectggaaggtgecactcecactgtectticctaataaaatgaggaaattgcatcgeattg
tctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagcaggceatgetggggatgeggtgggctcetatggcettctgaggecggaaagaaccagcetggggcetctagggggtatccccacgegecctgtageggegeattaagegegge
gggtgtggtggttacgcgcagcegtgaccgcetacacttgccagegecctagegecegcetectttegctttcttcecttectttctcgecacgttcgeeggcetticcecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgcetttacggecacctcgaccccaaaaaacttgattagggtgatgg
ttcacgtagtgggccatcgcecctgatagacggtttticgecctttgacgttggagtccacgttctttaatagtggactctigticcaaactggaacaacactcaaccctatcteggtcetattcttttgatttataagggattttgecgatttcggectattggtt: tgagctgatttaac tttaacgcg
aattaattctgtggaatgtgtgtcagttagggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaageatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagcatgcatcetcaattagtcagcaaccatagtcecegece
ctaactccgceccatcecegeccctaactccgeccagttcecgeccattetccgeccecatggetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagctcccgggagcettgtatatceattttcggat
ctgatcaagagacaggatgaggatcgtttcgcatgattgaacaagatggattgcacgcaggttctccggecgcettgggtggagaggctaticggctatgactgggcacaacagacaatcggcetgctetgatgeegeegtgttcecggetgtcagegcaggggegeccggttctttttgtcaagaccgac
ctgtccggtgecctgaatgaactgcaggacgaggcagegeggctatcgtggetggecacgacgggegttecttgegecagetgtgetcgacgttgtcactgaagegggaagggactggcetgetattgggegaagtgeccggggeaggatctectgteatctcaccttgetectgeccgagaaagtatee
atcatggctgatgcaatgcggeggetgcatacgcettgatccggetacctgeccatticgaccaccaagcgaaacatcgcatcgagegagceacgtactcggatggaagecggtettgtcgatcaggatgatctggacgaagagceatcaggggcetcgegecagecgaactgtticgecaggcetcaag
gcgcegcatgeccgacggegaggatctcgtegtgaccecatggegatgcectgcettgeecgaatatcatggtggaaaatggecgcettttctggattcatcgactgtggecggetgggtgtggeggaccgcetatcaggacatagegttggetacecegtgatattgetgaagagettggeggegaatgggcetga
ccgcttectegtgetttacggtatcgecgeteecegattcgcagegeategecttctatcgecttettgacgagttcttctgagegggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgaticcaccgecgecttctatgaaaggttgggettcggaategttttce
gggacgccggctggatgatcctccagegeggggatcetcatgetggagticttcgcccacceccaacttgtttatigecagcttataatggttacaaataaagcaatagcatcacaaatttcacaaat gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtata
ccggtectetagetagagcettggegtaatcatggtecatagetgtttcetgtgtgaaattgttatccgetcacaattccacacaacatacgageccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetcactgecegcetttccagtcgggaaacctgte
gtgccagctgcattaatgaatcggccaacgegeggggagaggeggtttgegtattgggegcetcttcegettectcgetcactgactegetgegeteggtegttcggetgeggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacat
gtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggcecgegttgetggegtttttccataggetccgeeccecctgacgageatcacaaaaatcgacgetcaagtcagaggtggecgaaaccecgacaggactataaagataccaggegtttcceecectggaagcetecctegtgegcetete
ctgttccgaccctgecgcttaccggatacctgtcegectttctcecttcgggaagegtggegctttctcatagetcacgcetgtaggtatctcagttcggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceccegticagececgaccgcetgegecttatcecggtaactategtettgagtccaac
ccggtaagacacgacttatcgccactggcagcagcecactggtaacaggattagcagagcgaggtatgtaggecggtgctacagagttcttgaagtggtggectaactacggctacactagaagaacagtatttggtatctgegetetgctgaagecagttaccticggaaaaagagttggtagetctt
gatccggcaaacaaaccaccgcetggtageggtggtttttitgtitgcaagcagcagattacgegeag ggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagateett
ttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagtigectgactceceegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatg
ataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggecgagegceagaagtggteetgcaactttatccgectccatccagtctattaattgtigccgggaagcetagagtaagtagticgeccagttaatagtttgcgcaacgttgttgecattgctacagg
catcgtggtgtcacgctegtegtitggtatggcttcattcagctccggticccaacgatcaaggegagttacatgatcceccatgtigtgcaaaaaageggttagctecttcggtectecegategttgtcagaagtaagtiggeccgceagtgttatcactcatggttatggcageactgceataattctcttactgte
atgccatccgtaagatgctttictgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgcgeccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttac
cgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcageatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttecttittcaatattattgaagcatttatcagg
gttattgtctcatgagcggatacatatttgaatgtatttag t aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac CGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTC
CCTGACCAGGTTTCCygtgtttcgtcctttccacaagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtcaaatt
aattctaattatctctctaacagecttgtatcgtatatgcaaatatgaaggaatcatgggaaataggcecctcttcetgcccctcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGT
TTCCggtgtttcgtcctticcacaagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtitacagtcaaattaattctaattatctctcta
acagccttgtatcgtatatgcaaatatgaaggaatcatgggaaataggccctcttcctgcccctcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCggtgtttcgtce
tttccacaagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagecttgtategtat
atgcaaatatgaaggaatcatgggaaataggccctcttcctgeccctcgagtctagaccegateceectatggtgcactctcagtacaatcetgcetctgatgecgeatagttaagecagtatetgeteectgcttgtgtgtiggaggtecgetgagtagtgcgecgagcaaaatttaagctacaacaaggcaag
gcttgaccgacaattgcatgaagaatctgcttagggttaggegttttgegcetgcettcgegatgtacgggecagatatacgegtt
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Plasmid 104 — pNEU MbPyIRS (N-NES+Y349F) + tRNAM'S (3x)
NES MbPyIRS(Y349F) tRNA""*(3x)

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACCACGAGGTGTCCAGAAGCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAATAGCAGAAGCTGCAGAACCGCCAGAGCCTTCCGGCACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAA
GCACCGAGAGCAAGAACAGCGTGAAAGTGCGCGTGGTGTCTGCCCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATTCCGTGTCTGCCAAGGCCAG
CACCAACACCAGCAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAATAGCAGCGTGCCAGCATCTGCCCCTGCTCCTAGCCTGACAAGATCCCAGCTGGACAGAGTGGAAGCCCTGCTGAGCC
CCGAGGATAAGATCAGCCTGAACATGGCCAAGCCTTTCAGAGAGCTGGAACCCGAGCTGGTCACCAGACGGAAGAACGACTTCCAGCGGCTGTACACCAACGACAGAGAGGACTACCTGGGCAA
GCTGGAACGGGACATCACCAAGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATTCTGATCCCCGCCGAGTACGTGGAACGGATGGGCATCAACAATGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACCTGTGCCTGCGGCCTATGCTGGCCCCTACACTGTACAACTACCTGCGGAAACTGGACCGGATCCTGCCTGGACCTATCAAGATCTTCGAAGTGGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGGTCAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAATCTGGAAGCTCTGATCAAAGAGTTCCTGGACTACCTC
GAGATCGACTTCGAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGACACCCTGGATATCATGCACGGCGACCTGGAACTGTCTAGCGCTGTTGTGGGACCCGTGTCTCTGGATAGAGAGTGGGG
CATCGACAAGCCCTGGATCGGAGCCGGATTTGGCCTCGAGAGACTGCTGAAAGTGATGCACGGCTTCAAGAACATCAAGCGGGCCAGCAGATCCGAGAGCTACTACAACGGCATCTCCACCAACC
TGtgagcggccgctttaaacccgcetgatcagectcgactgtgecttctagttgccagecatetgttgtttgccectceeceegtgecttecttgaccctggaaggtgecacteccactgtectttectaat: tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtggggtggg
gcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgeggtgggcetetatggetictgaggcggaaagaaccagetggggctctagggggtatcecccacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegtgaccgcetacactt
gccagcegccctagegeccgctcctttegcetticttcecttectttctcgecacgttcgecggctttcccecgtcaagetctaaatcgggggcetecectttagggttcegatttagtgcetttacggcacctcgaccec ttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttitc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagceatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctcegecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggcetgctctgatgecgecegtgticeggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegttecttgecgeagcetgtgetcgacgttgtcactgaagegggaagggactggctgcetatigggcgaagtgeccggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgeccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggetcgegecagecgaactgticgccaggetcaaggegegeatgeccgacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggetaceegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagcgacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: Jjcaatagcatcacaaatttcacaaat jcatttttttcactgcattctagtigtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagectagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctcettcegcttectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgecececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagcetecctegtgegetetectgttccgacectgecgcettaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcceccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigeccecggegtcaatacgggataataccgcgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggcgaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegtttctgggtgage aggaaggcaaaatgccgc gggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtcctttcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgecccctcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctitccacaagatatataaage
caagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaatictaattatctctctaacagcecttgtatcgtatatgcaaatatgaaggaatca
tgggaaataggccctcttcctgeccctcgac CGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtectttccacaac gccaagaaatcgaaata
ctttcaagttacggtaagcatatgatagtccattitaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagecttgtatcgtatatgcaaatatgaaggaatcatgggaaataggecct
cttectgeccctegagtctagaccegatecectatggtgcactctcagtacaatetgetetgatgecgeatagttaagecagtatetgeteectgettgtgtgtiggaggtegetgagtagtgcgecgageaaaatttaagctacaacaaggcaaggcettgaccgacaattgcatgaagaatctgcttaggg
ttaggcgttttgcgetgcettcgegatgtacgggecagatatacgegtt

Plasmid 105 — pNEU chPyIRSipye (N-NES) + tRNAM15 (3x)
NES chPyIRSppye tRNA"®(3x)

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTACGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagcecatctgttgtttgccectecceeegtgecttecttgaccctggaaggtgecactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagcetggggcetctagggggtatccccacgegecctgtageggegeattaagecgeggegggtgtggtggttacgecgecagegtgacegetacact
tgccagegccctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggctttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagcatgcatcetcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactccgeccatceccgeccctaactcegeccagtt
ccgcccattctccgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattttcggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggcetatgactgggcacaacagacaatcggcetgctctgatgecgecegtgticcggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegtteettgecgeagetgtgetcgacgttgtcactgaagegggaagggactggctgcetatigggecgaagtgececggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggcetegegecagecgaactgticgccaggetcaaggegegeatgecegacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccgctatcaggacatagegttggcetaccegtgatattgetgaagagettggeggegaatgggctgacegcttectegtgctttacggtatcgeecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccecaacttgtttattgcagcttataatggttacaaat: Jjcaatagcatcacaaatttcac jcatttttttcactgcattctagtigtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagetagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacce
gtaaaaaggccgcegttgetggcegtttttccataggcetccgeceecectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagctecectegtgegetetectgttccgacectgecgcettaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceeeegticagececgaccgcetgegcecttatccggtaactategtetigagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagccagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceceegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtcetgcaactttatccgectccateccagtcetattaattgttgccgggaagcetagagtaagtagtticgeccagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgcgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggcgaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegtttctgggtgage aggaaggcaaaatgccgc gggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtcctttcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcccctcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctttccacaagatatataaage
caagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaatictaattatctctctaacagcecttgtatcgtatatgcaaatatgaaggaatca
tgggaaataggccctcttcctgeccctcgac CGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtectttccacaac gccaagaaatcgaaata
ctttcaagttacggtaagcatatgatagtccattitaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagecttgtatcgtatatgcaaatatgaaggaatcatgggaaataggecct
cttectgeccctegagtctagaccegatecectatggtgcactctcagtacaatetgetetgatgecgeatagttaagecagtatcetgeteectgettgtgtgtiggaggtegetgagtagtgecgecgagceaaaatttaagctacaacaaggcaaggcettgaccgacaattgcatgaagaatctgettaggg
ttaggcgttttgcgetgcettcgegatgtacgggecagatatacgegtt
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Plasmid 106 — pNEU chPyIRSipve (N-NES+Y349F) + tRNAV'5 (3x)
NES chPyIRSeve(Y349F) tRNA"'5(3x)

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagecatctgttgtttgccectcceeegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcttctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgecagegtgacegetacact
tgccagegcecctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggctttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgcecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagceatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctcegecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggcetgctctgatgecgecegtgticeggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegttecttgecgeagcetgtgetcgacgttgtcactgaagegggaagggactggctgcetatigggcgaagtgeccggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgeccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggetcgegecagecgaactgticgccaggetcaaggegegeatgeccgacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggetaceegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagcgacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: Jjcaatagcatcacaaatttcacaaat gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagctagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctcettcegcttectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgecececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagcetecctegtgegetetectgttccgacectgecgcettaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcceccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigeccecggegtcaatacgggataataccgcgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggcgaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegtttctgggtgage aggaaggcaaaatgccgc gggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtcctttcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgecccctcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctitccacaagatatataaage
caagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgcaaatatgaaggaatca
tgggaaataggccctcttcctgeccctcgacaaaaaaCGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtectttccacaac gccaagaaatcgaaata
ctttcaagttacggtaagcatatgatagtccattitaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagecttgtatcgtatatgcaaatatgaaggaatcatgggaaataggecct
cttectgeccctegagtctagaccegatccectatggtgcactctcagtacaatetgetetgatgecgeatagttaagecagtatetgeteectgettgtgtgtiggaggtegetgagtagtgecgecgagceaaaatttaagctacaacaaggcaaggcettgaccgacaattgcatgaagaatctgettaggg
ttaggcgttttgcgetgcettcgegatgtacgggecagatatacgegtt

Plasmid M01 — pNEU MbPyIRS (N-NES+Y349F) + tRNAM15
also referred to as pNEU bmPyIRSF+tRNAM'S
NES MbPyIRS(Y349F) tRNAMS

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttiggcagtacatcaagtgtatcatatgccaagtacgceccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACCACGAGGTGTCCAGAAGCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAATAGCAGAAGCTGCAGAACCGCCAGAGCCTTCCGGCACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAA
GCACCGAGAGCAAGAACAGCGTGAAAGTGCGCGTGGTGTCTGCCCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATTCCGTGTCTGCCAAGGCCAG
CACCAACACCAGCAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAATAGCAGCGTGCCAGCATCTGCCCCTGCTCCTAGCCTGACAAGATCCCAGCTGGACAGAGTGGAAGCCCTGCTGAGCC
CCGAGGATAAGATCAGCCTGAACATGGCCAAGCCTTTCAGAGAGCTGGAACCCGAGCTGGTCACCAGACGGAAGAACGACTTCCAGCGGCTGTACACCAACGACAGAGAGGACTACCTGGGCAA
GCTGGAACGGGACATCACCAAGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATTCTGATCCCCGCCGAGTACGTGGAACGGATGGGCATCAACAATGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACCTGTGCCTGCGGCCTATGCTGGCCCCTACACTGTACAACTACCTGCGGAAACTGGACCGGATCCTGCCTGGACCTATCAAGATCTTCGAAGTGGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGGTCAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAATCTGGAAGCTCTGATCAAAGAGTTCCTGGACTACCTC
GAGATCGACTTCGAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGACACCCTGGATATCATGCACGGCGACCTGGAACTGTCTAGCGCTGTTGTGGGACCCGTGTCTCTGGATAGAGAGTGGGG
CATCGACAAGCCCTGGATCGGAGCCGGATTTGGCCTCGAGAGACTGCTGAAAGTGATGCACGGCTTCAAGAACATCAAGCGGGCCAGCAGATCCGAGAGCTACTACAACGGCATCTCCACCAACC
TGtgagcggccgctttaaaccecgcetgatcagectcgactgtgecttctagttgccagcecatetgttgtttgccectceeceegtgecttecttgaccctggaaggtgecacteccactgtectttectaat: tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtggggtggg
gcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgeggtgggcetetatggetictgaggcggaaagaaccagetggggctctagggggtatcecccacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegtgaccgcetacactt
gccagcegccctagegeccgctcctttegcetticttcecttectttctcgecacgttcgecggctttcccecgtcaagetctaaatcgggggcetecectttagggttcegatttagtgcetttacggcacctcgaccec ttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttitc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctccgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggcetatgactgggcacaacagacaatcggcetgctctgatgecgecegtgticeggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegtteettgecgeagetgtgetcgacgttgtcactgaagecgggaagggactggctgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgettg
atccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggetegegecagecgaactgticgccaggctcaaggegegeatgeccgacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggctaceegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: Jjcaatagcatcacaaatttcacaaat gcatttttttcactgcattctagttigtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagectagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctcettcegcttectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacce
gtaaaaaggccgcegttgcetggcegtttttccataggcetccgeceecectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttcccectggaagcetecectegtgegetetectgttccgacectgecgcettaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegtticagececgaccgcetgegcecttatccggtaactategtetigagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggeccccagtgcetgcaatgataccgcgagacccacgcetcaccggctccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggteetgcaactttatccgectccatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgegecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggcgaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactegtgcac
ccaactgatcttcagcatcttttactttcaccagegtttctgggtgage aggaaggcaaaatgccgc gggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtcctttcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatcetgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtcgetgagtagtgecgegagcaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgegatgtacgggecagatatacgegtt
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Plasmid M02 — pNEU MmPyIRS (N-NES+Y384F) + tRNAM'S
also referred to as pNEU MmPyIRSF+tRNAM!S
NES MmPyIRS(Y384F) tRNAM"®

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgctattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAGCCCCTGAACACCCTGATCAGCGCCACCGGACTGTGGATGAGCAGAACCGGCACCATCCACAAGATCAAGCACCACGAGGTGTCCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAATAGCAGAAGCAGCCGGACCGCCAGGGCTCTGAGACACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGATCTGAACAAGTTCCTGACCAAGG
CCAACGAGGACCAGACCAGCGTGAAAGTGAAGGTGGTGTCTGCCCCAACCAGGACCAAGAAAGCCATGCCTAAGAGCGTGGCCAGAGCACCCAAGCCACTGGAAAACACAGAAGCCGCTCAGG
CCCAGCCTAGCGGCAGCAAATTTTCTCCCGCTATTCCCGTGTCTACCCAAGAGTCCGTGTCTGTGCCTGCCAGCGTGTCCACATCCATCAGCAGCATTAGCACCGGCGCCACAGCCTCTGCTCTGG
TCAAGGGCAACACAAACCCCATCACCAGCATGAGCGCTCCCGTGCAAGCTTCTGCTCCTGCTCTGACAAAGAGCCAGACCGACAGACTGGAAGTGCTGCTGAACCCCAAGGACGAGATCAGCCTG
AACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAAGCTGGAACGGGAAATCACC
CGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGCAGATCTTCCGCGTGGACAA
AAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGATAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCTACCGGAAAGAGAGCGACGG
CAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTGGGGATCGACTTCAAGATCGT
GGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGACAGAGAGTGGGGCATCGATAAGCCTTGGATCG
GAGCCGGCTTCGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAACCTGgagcggcecgctitaaaccegcetgat
cagcctcgactgtgccttctagttgccagcecatetgttgttigecectceeceegtgecttecttgaceetggaaggtgecactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtggggcaggacagcaagggggaggattggg
aagacaatagcaggcatgctggggatgcggtgggctctatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgcagegtgacegetacacttgeccagegecctagegeccgcetectttcge
tttcttcecttectttctcgecacgttcgecggctttcceegtcaagetctaaatcgggggcetecctitagggttcecgatttagtgcetttacggcacctcgaccece ttgattagggtgatggttcacgtagtgggccatcgcectgatagacggtttttcgceectttgacgttggagtccacgttctttaat
agtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatticggectattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattaatictgtggaatgtgtgtcagttagggtgtggaaagtccccaggcetccccagcaggcagaa
gtatgcaaagcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtccecgeccctaactcegeccatcececgeccctaactcegeccagttcegeccattetccgecececatggetgactaa
ttttttttatttatgcagaggccgaggcecgcectetgectetgagetattccagaagtagtgaggaggcttttttggaggectaggctttigcaaaaagcetcccgggagcettgtatatecattticggatctgatcaagagacaggatgaggategtticgcatgattgaacaagatggattgcacgcaggttctc
cggccgcettgggtggagaggctattcggetatgactgggcacaacagacaatcggetgctetgatgeegecegtgttccggetgtcagegcaggggegeccggttctttitgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgaggecagegeggctategtggetggecacgacg
ggcgttccttgegcagcetgtgetegacgttgtcactgaagecgggaagggactggcetgctattgggegaagtgeccggggeaggatcetectgtcatetcaccttgetcctgecgagaaagtatccatcatggetgatgcaatgeggeggetgeatacgcettgatcecggcetacctgeccattcgaccacca
agcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtettgtcgatcaggatgatctggacgaagagcatcaggggcetcgegecagecgaactgttcgeccaggcetcaaggegegeatgcccgacggegaggatetegtegtgacccatggegatgectgettgeccgaatateat
ggtggaaaatggccgcttttctggattcatcgactgtggeecggetgggtgtggeggaccgcetatcaggacatagegtiggetaccegtgatattgctgaagagettggecggegaatgggetgaccgcttcctegtgetttacggtatcgeegeteceecgattcgcagegeategecttctatcgecttettga
cgagttcttctgagcgggactctggggticgaaatgaccgaccaagcgacgceccaacctgccatcacgagatttcgattccaccgecgecttctatgaaaggttgggettcggaategttttccgggacgecggcetggatgatectccagegeggggatctcatgetggagtteticgecccaccecaa
cttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaattticacaaataaagcatttttttcactgcattctagttgtggttigtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagctagagcettggegtaatcatggtcatagetgtttcctgtgtgaaattgttatcecgete
acaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgectaatgagtgagcetaactcacattaattgegttgegcetecactgecegcetttccagtcgggaaacctgtegtgecagetgceattaatgaatcggeccaacgecgeggggagaggeggtttgegtattgggegetctt
ccgcttectegcetcactgactegetgegeteggtegttcggetgeggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggecgcegttgetggegtttttce
ataggctccgeccccctgacgagceatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggegtttcccecctggaagctcectegtgegctcetectgttccgaccetgecgettaccggatacctgteegectttcteecttcgggaagegtggegetttet
catagctcacgctgtaggtatctcagttcggtgtaggtegttcgetccaagetgggetgtgtgcacgaaccceccgttcageececgaccgetgegecttatcecggtaactategtettgagtccaacceggtaagacacgacttatcgecactggcagcagecactggtaacaggattagcagagegag
gtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaagaacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgca

ggatctcaagaagatcctttgatctttictacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcticacctagatcecttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttacca
atgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaag
ggccgagcgcagaagtggtcctgcaactttatccgectccatccagtctattaattgtigccgggaagcetagagtaagtagticgeccagttaatagtttgegcaacgttgtigecattgctacaggcategtggtgtcacgcetegtegtttggtatggettcattcageteeggttcccaacgatcaaggega
gttacatgatcccccatgttgtge gcggttagctecttcggtectcegategttgtcagaagtaagttggecgeagtgttatcactcatggttatggcagceactgceataattctcttactgtcatgccatccgtaagatgctttictgtgactggtgagtactcaaccaagtceattctgagaatagtgtat
gcggegaccgagttgctettgcceggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcettaccgetgttgagatccagttcgatgtaaccecactcgtgcacccaactgatcttcageatcttttactttca
ccagcgtttctgggtgagcaaaaacaggaaggcaaaatgecgc gggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag: taaacaaataggggttccgeg
cacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctttccacaagatatataaagccaagaaatcga
aatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattitgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagecttgtatcgtatatgcaaatatgaaggaatcatgggaaatagg
ccctettectgecectegagtctagaccegateecctatggtgeactctcagtacaatctgetctgatgeecgeatagttaagecagtatctgeteectgcettgtgtgttggaggtegetgagtagtgecgegagcaaaatttaagetacaacaaggcaaggcttgaccgacaattgcatgaagaatcetgetta
gggttaggcgttttgcgetgcettcgegatgtacgggecagatatacgegtt

Plasmid M03 — pNEU chPylRSipve (N-NES+Y349F) + tRNAM1S
also referred to as pNEU chPyIRSFipye+tRNAM!S
NES chPyIRSpye(Y349F) tRNAM'

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcegtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagecatctgttgtttgccectceceeegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegeattaagegeggegggtgtggtggttacgecgecagegtgaccgetacact
tgccagegccctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggcetttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgecctgatagacggttttc
gcecctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctccgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggctgcetctgatgecgecegtgticcggetgtcagecgcaggggegeccggttcttttigtcaagaccgacctgtececggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegtteettgecgeagetgtgetcgacgttgtcactgaagecgggaagggactggctgcetatigggcgaagtgececggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgeccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggetcgegecagecgaactgticgccaggetcaaggegegeatgeccgacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggctaceegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgeecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccecaacttgtttattgcagcttataatggttacaaat: gcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagectagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggeccaacgegegg
ggagaggcggtttgcgtattgggcegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttcccectggaagcetecectegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgticatccatagttgcectgactccecgtegtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggteetgcaactttatccgectccatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggettcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgcgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactegtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cyggtgtttcgtectitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatctgetetgatgcegeatagttaagecagtatctgceteectgettgtgtgttggaggtegetgagtagtgecgegagecaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgegatgtacgggecagatatacgegtt
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Plasmid M04 — pNEU chPyIRSipve (N-NES+Y349F) + tRNAPY
also referred to as pNEU chPyIRSFipye+tRNAPY"
NES chPyIRSpye(Y349F) tRNAPY"
gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgctattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagcecatctgttgtttgccectcceeegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcttctgaggcggaaagaaccagcetggggcetctagggggtatccccacgegecctgtageggegeattaagegeggegggtgtggtggttacgecgecagegtgaccgetacact
tgccagegecctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggctttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctccgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggcetatgactgggcacaacagacaatcggcetgcetctgatgecgecegtgticeggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegtteettgecgeagetgtgetcgacgttgtcactgaagegggaagggactggctgcetatigggcgaagtgececggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggetegegecagecgaactgticgccaggetcaaggegegceatgecccgacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggeggaccegctatcaggacatagegttggcetaccegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: Jjcaatagcatcacaaatttcacaaat gcatttttttcactgcattctagtigtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagetagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgececegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggegtttttccataggcetccgecececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttcccectggaagcetecectegtgegetetectgttccgacectgecgcettaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceceegticageccgaccgcetgegcecttatccggtaactategtetigagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggeccccagtgcetgcaatgataccgcgagacccacgcetcaccggetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggteetgcaactttatccgectcecateccagtcetattaattgttgccgggaagcetagagtaagtagtticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag
t: aaataggggttccgcgeacatttccccgaaaagtgccacctgacgtegac GGAAACCCCGGGAATCTAACCCGGCTGAACGGATTTAGAGTCCATTCGATCTACATGATCAGGTTTCCygtgtttcgtcctttccac
aagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagecttgtatcgtatatgcaa
atatgaaggaatcatgggaaataggccctcttcetgeccctcgagtctagaccegateceectatggtgcactctcagtacaatcetgcetctgatgecgeatagttaagecagtatetgeteectgettgtgtgtiggaggtcgetgagtagtgecgecgagcaaaatttaagectacaacaaggcaaggcettga
ccgacaattgcatgaagaatctgcttagggttaggcegttttgegetgcettcgegatgtacgggecagatatacgegtt

Plasmid 107 — pNEU chPyIRSipve (N-NES+Y349F) + tRNAM'S codons re-optimized for other mutations
NES chPyIRSpve(Y349F) tRNAM'
gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttiggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCAGAGTGGACAAGAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagecatctgttgtttgccectcceeegtgecttecttgaccctggaaggtgecactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgecagegtgaccgetacact
tgccagegccctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggcetttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaageatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcegeccatcececgeccctaactcegeccagtt
ccgceccattctcecgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattttcggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggctgcetctgatgecgecgtgticcggetgtcagecgcaggggegeccggttctttttgtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegtteettgecgeagetgtgetcgacgttgtcactgaagegggaagggactggctgcetatigggcgaagtgececggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgettg
atccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcetigtcgatcaggatgatctggacgaagageatcaggggetcgegecagecgaactgticgccaggetcaaggegegeatgececgacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggetaceegtgatattgetgaagagettggeggegaatgggetgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: gcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagetagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctettcegcttectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacce
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagctecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceeeegticageccgaccgcetgegcecttatccggtaactategtettgagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceeegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggecgagcgcagaagtggtectgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagtticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcecccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag
t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtectttcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatctgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtegetgagtagtgecgegageaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgegatgtacgggecagatatacgegtt
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Plasmid M05 — pNEU chPyIRSipve (N-NES+D2N+Y349F) + tRNAM1®
also referred to as pNEU chPyIRS ipye(D2N)+tRNAM!S
NES chPyIRSpye(D2N+Y349F) tRNAM'®

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgctattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGAACAA
GAAACCCCTGGACGTGCTGATCTCCGCCACCGGACTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCAGAGTGGACAAGAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagcecatctgttgtttgccecteccceegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegeattaagegeggegggtgtggtggttacgecgecagegtgacegetacact
tgccagegecctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggctttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaageatgcatcetcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctccgecccatggcetgactaattttttttatttatgcagaggccgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattttcggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggcetgcetctgatgecgecegtgticeggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegtteettgecgeagetgtgetcgacgttgtcactgaagegggaagggactggctgcetatigggcgaagtgececggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggetcgegecagecgaactgticgccaggetcaaggegegeatgeccgacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggeggaccgctatcaggacatagegttggetaceegtgatattgetgaagagettggeggegaatgggetgacegcttectegtgctttacggtatcgeecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: Jjcaatagcatcacaaatttcac gcatttttttcactgcattctagtigtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagetagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctcettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgecececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttcccectggaagcetecectegtgegetetectgttccgacectgecgcettaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceceegticageccgaccgcetgegcecttatccggtaactategtetigagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagccagttaccticggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggteetgcaactttatccgectcecateccagtcetattaattgttgccgggaagcetagagtaagtagtticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgegecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggcgaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtectitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatcetgetetgatgcegeatagttaagecagtatctgceteectgettgtgtgttggaggtcgetgagtagtgcgegagcaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt

Plasmid M06 — pNEU chPylRSipve (N-NES+K3N+Y349F) + tRNAM'S
also referred to as pNEU chPyIRS ipve(K3N)+tRNAM!S
NES chPyIRSipye(K3N+Y349F) tRNAM'®

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
CAAGCCCCTGGACGTGCTGATCTCTGCCACCGGACTGTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAA
GCACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAG
CACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACC
CCAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCA
AGCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAG
CAGATCTTCAGAGTGGACAAGAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGC
TACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCT
GGGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGG
GCATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAA
CCTGtgagcggccgctttaaacccgetgatcagectegactgtgcecttctagttgccagecatcetgttgtttgecectececegtgcecttecttgaccetggaaggtgccactcccactgtcectttectaat: tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtggggtg
gggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgeggtgggcetcetatggetictgaggcggaaagaaccagetggggctctagggggtatccccacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegtgaccgcetaca
cttgccagcegecctagegeccgcetectttegctttetteecttecttictcgecacgticgecggcetttcceccgtcaagetctaaatcgggggcetecctttagggttcegatttagtgcetttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggecatecgecctgatagacggtttt
tcgcecctttgacgttggagtccacgttictitaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggatttigccgatttcggectattggt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgg
aaagtccccaggctccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagceatgeatctcaattagtcagcaaccatagtcecgeccctaactcecgeccatcececgeccectaactccgeccag
ttccgeccattctcecgecccatggetgactaattttttttatitatgcagaggeccgaggecgcectetgectetgagetattccagaagtagtgaggaggcttttttggaggectaggcettttgcaaaaagcetcccgggagcttgtatatecattttcggatctgatcaagagacaggatgaggategtttcgeatg
attgaacaagatggattgcacgcaggttctccggecgcettgggtggagaggctattcggctatgactgggcacaacagacaatcggcetgetetgatgcegecgtgttcecggetgtcagegcaggggegeccggttcttittgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagg
cagcgcggctatcgtggetggecacgacgggcegttectigecgeagcetgtgetcgacgttigtcactgaagegggaagggactggetgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgett
gatccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagegagceacgtactcggatggaageceggtettgtcgatcaggatgatctggacgaagagcatcaggggctcgegecagecgaactgttcgeccaggcetcaaggegegeatgecccgacggegaggatcetegtegtgac
ccatggcgatgcctgcettgccgaatatcatggtggaaaatggecgcttttctggattcatcgactgtggecggetgggtgtggecggaccgctatcaggacatagegttggctaccegtgatattgetgaagagettggeggegaatgggetgaccegcettectegtgctttacggtatcgecgetecegatt
cgcagcgcatcgccttctatcgecttctigacgagttcttctgagcgggactctggggticgaaatgaccgaccaagcgacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatectccagegegggga
tctcatgetggagttcttcgeccaccccaacttgtttatigcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagctagagcettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgeceecectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttcccectggaagcetecectegtgegetetectgttccgacectgecgcettaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceceegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggetccagatttat
cagcaataaaccagccagccggaagggccgagcegcagaagtggteetgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcceccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgcgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatcetgetetgatgcegeatagttaagecagtatctgceteectgettgtgtgttggaggtcgetgagtagtgcgegageaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt
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Plasmid MO7 — pNEU chPyIRSipve (N-NES+E119K+Y349F) + tRNAM'S
also referred to as pNEU chPyIRSipve(E119K)+tRNAM!S
NES chPyIRSeye(E119K+Y349F) tRNA'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgctattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCTCTGAAGAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagcecatctgttgtttgccectceceeegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgcgecagegtgacegetacact
tgccagegecctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggctttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgcecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagceatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctcecgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggcetgcetctgatgecgecegtgticeggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegttecttgecgeagetgtgetcgacgttgtcactgaagecgggaagggactggctgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgeccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggcetcgegecagecgaactgticgccaggetcaaggegegeatgeccegacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggetaceegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: gcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagectagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacce
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagcetecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtectitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatctgcetetgatgccgeatagttaagecagtatctgcetecctgettgtgtgttggaggtegetgagtagtgecgegageaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt

Plasmid M08 — pNEU chPyIRSipve (N-NES+S158N+Y349F) + tRNAM1®
also referred to as pNEU chPyIRSipve(S158N)+tRNAM!S
NES chPyIRSipye(S158N+Y349F) tRNA'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAACCAGACCGACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagecatctgttgtttgccectccceegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegeattaagegeggegggtgtggtggttacgecgecagegtgaccgetacact
tgccagegccctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggctttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgcecctgatagacggttttc
gcecctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagcatgcatcetcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctccgecccatggcetgactaattttttttatttatgcagaggccgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggcetatgactgggcacaacagacaatcggcetgctctgatgecgecgtgticcggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegtteettgecgeagetgtgetcgacgttgtcactgaagegggaagggactggctgcetatigggecgaagtgececggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggetcgegecagecgaactgticgccaggetcaaggegegeatgececgacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggeggaccgctatcaggacatagegttggetaceegtgatattgetgaagagettggeggegaatgggctgacegcttectegtgctttacggtatcgeecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagcgacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccecaacttgtttattgcagcttataatggttacaaat: Jjcaatagcatcacaaatttcacaaat gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagctagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtcgtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctcettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgeceecectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttcccectggaagcetecectegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticagececgaccgcetgegcecttatccggtaactategtettgagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagccagttaccticggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceeegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggetccagatttat
cagcaataaaccagccagccggaagggecgagcgcagaagtggteetgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagttcgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggettcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatetgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtcgetgagtagtgcgegageaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt
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Plasmid M09 — pNEU chPylRSipve (N-NES+D161N+Y349F) + tRNAM'S
also referred to as pNEU chPyIRS ipye(D161N)+tRNA®
NES chPyIRSipye(D161N+Y349F) tRNAM'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgctattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACCAACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagcecatctgttgtttgccectceceeegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgcgecagegtgacegetacact
tgccagegecctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggctttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgcecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagceatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctcecgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggcetgcetctgatgecgecegtgticeggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegttecttgecgeagetgtgetcgacgttgtcactgaagecgggaagggactggctgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgeccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggcetcgegecagecgaactgticgccaggetcaaggegegeatgeccegacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggetaceegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: gcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagectagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacce
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagcetecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtectitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatccectatggtgcactctcagtacaatcetgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtegetgagtagtgecgegageaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgegatgtacgggecagatatacgegtt

Plasmid M10 — pNEU chPyIRSipve (N-NES+K258Q+Y349F) + tRNAM!S
also referred to as pNEU chPyIRSFipyve(K258Q)+tRNAM!S
NES chPyIRSpye(K258Q+Y349F) tRNA®

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCAGAGTGGACCAGAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagecatctgttgtttgccectecceeegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcttctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgecagegtgacegetacact
tgccagegccctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggctttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgccctgatagacggttttc
gcecctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcegeccatcececgeccctaactcegeccagtt
ccgceccattctccgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattttcggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeegettgggtggagaggctattcggetatgactgggcacaacagacaatcggcetgctctgatgecgecegtgticeggetgtcagegecaggggegeccggttictttttgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegtteettgecgeagetgtgetcgacgttgtcactgaagecgggaagggactggctgcetatigggcgaagtgececggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgeccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggetcgegecagecgaactgticgccaggetcaaggegegeatgeccgacggegaggatctegtegtgace
catggcgatgcctgcttgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggetacecegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: gcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagectagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgeceecectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttcccectggaagcetecectegtgegetetectgttccgacectgecgcettaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceceegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggetccagatttat
cagcaataaaccagccagccggaagggccgagcegcagaagtggteetgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcceccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgcgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatcetgetetgatgcegeatagttaagecagtatctgceteectgettgtgtgttggaggtcgetgagtagtgcgegageaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt
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Plasmid M11 — pNEU chPyIRSpve (N-NES+G343D+Y349F) + tRNAM1S
also referred to as pNEU chPyIRSFipye(G343D)+tRNAM!S
NES chPyIRSpye(G343D+Y349F) tRNAM'

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgctattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTTCGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagecatctgttgtttgccectecceeegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgcgecagegtgacegetacact
tgccagegecctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggctttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgcecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagceatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctcecgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggcetgcetctgatgecgecegtgticeggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegttecttgecgeagetgtgetcgacgttgtcactgaagecgggaagggactggctgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgeccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggcetcgegecagecgaactgticgccaggetcaaggegegeatgeccegacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggetaceegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: gcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagectagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacce
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagcetecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtectitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatctgcetetgatgccgeatagttaagecagtatctgcetecctgettgtgtgttggaggtegetgagtagtgecgegageaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt

Plasmid M12 — pNEU chPyIRSipve (N-NES+S158N+D161N+Y349F) + tRNAM'S
also referred to as pNEU chPyIRSFipye(S158N+D161N)+tRNAMS
NES chPyIRSpye(S158N+D161N+Y349F) tRNAM'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAACCAGACCAACAGACTGGAAGTGCTGCTGAACCCC
AAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAAG
CTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGCA
GATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCTA
CCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTGG
GGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGGC
ATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAACCT
Gtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagcecatctgttgtttgeccectcceeegtgecttcettgacectggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatecgeattgtctgagtaggtgteattctattctggggggtggggtgggge
aggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgeggtgggctcetatggcettctgaggcggaaagaaccagcetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgcagegtgacegetacacttge
cagcgccctagegeccgcetectttegcttteticecttectttctcgecacgttcgeecggcetticececegtcaagetctaaatcgggggctecctttagggttcegatttagtgctttacggecacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggcecatcgecctgatagacggtttticgee
ctttgacgttggagtccacgtictttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatticggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtggaaagt
ccccaggcetccccagcaggcagaagtatgcaaagceatgeatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaageatgeatctcaattagtcagcaaccatagtccegeccctaactccgeccatccegeccectaactcecgeccagticeg
cccattctccgecccatggetgactaattttttttatttatgcagaggccgaggecgcectetgectcetgagetattccagaagtagtgaggaggcttttttggaggectaggcttttgcaaaaagcetcccgggagcttgtatatecattttcggatctgatcaagagacaggatgaggategtttcgcatgattg
aacaagatggattgcacgcaggttctccggecgettgggtggagaggcetattcggetatgactgggcacaacagacaatcggetgctetgatgecgecgtgttccggetgtcagecgcaggggegeccggttictttttgtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgaggeag
cgcggctatcgtggetggecacgacgggcegtteettgecgeagcetgtgetcgacgttgtcactgaagecgggaagggactggctgcetattgggecgaagtgeccggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttgat
ccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagegagceacgtactcggatggaagecggtettgtcgatcaggatgatctggacgaagagceatcaggggcetcgegecagecgaactgttcgeccaggcetcaaggegegeatgecccgacggegaggatetegtegtgacce
atggcgatgcctgcettgccgaatatcatggtggaaaatggecgcttttctggattcatcgactgtggecggetgggtgtggecggaccgctatcaggacatagegttggctacecegtgatattgetgaagagettggeggegaatgggetgacegcettectegtgctttacggtatcgecgeteccgatteg
cagcgcatcgccttctatcgecttettgacgagttcttctgagecgggactctggggticgaaatgaccgaccaagcgacgeccaacctgeccatcacgagatttcgattccaccgecgecttctatgaaaggtigggettcggaategttttccgggacgecggcetggatgatectccagegeggggatct
catgctggagttcticgcccaccecaacttgtttattgcagcettataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagctagagcettggegtaatcatggtecatag
ctgtttcctgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetcactgecegcetttccagtcgggaaacctgtegtgeccagetgceattaatgaatcggecaacgegegggg
agaggcggtttgcgtattgggegctcttcegcttectegetcactgactegetgegeteggtegticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgta
aaaaggccgcgttgetggegtttttccataggcetccgecceectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttcccectggaagcteectegtgegetcetectgttccgaccetgecgcettaccggatacctgteecgecttt
ctcecttcgggaagegtggegctttctcatagetcacgetgtaggtatctcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaaccecccgticageccgaccegetgegecttatcecggtaactategtettgagtccaaccecggtaagacacgacttatcgecactggcagecageca
ctggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttctigaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegcetctgetgaagecagttaccticggaaaaagagttggtagcetcttgatccggcaaacaaaccaccgetggtageggtggtttttt
tgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatctttictacggggtctgacgctcagtggaacgaaaactcacgttaagggatttiggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatat
gagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgticatccatagtigectgactcceegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggetccagatttatca
gcaataaaccagccagccggaagggcecgagegcagaagtggtectgcaactttatccgectecatccagtcetattaattgtigccgggaagcetagagtaagtagttcgecagttaatagtttgecgcaacgttgttgecattgetacaggceategtggtgtcacgetegtegtitggtatggcttcattcage
tccggttcccaacgatcaaggcegagttacatgatccececatgttgtgcaaaaaageggttagetecttcggtectecegategttgtcagaagtaagttggecgceagtgttatcactcatggttatggcagceactgceataattctcttactgtcatgccatcecgtaagatgctttictgtgactggtgagtactca
accaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggegtcaatacgggataataccgecgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgetgttgagatccagttcgatgtaacccactegtgcacce
aactgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgccge gggaataagggcgacacggaaatgttgaatactcatactcttcctttticaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaa
aaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac CGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCC Cygtgtttcgtcciticcaca
agatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtitacagtcaaattaattctaattatctctctaacagecttgtatcgtatatgcaaa
tatgaaggaatcatgggaaataggccctcttcctgececcctcgagtctagaccegatecectatggtgcactctcagtacaatctgetetgatgccgeatagttaagecagtatctgetecctgcettgtgtgttggaggtegetgagtagtgecgegageaaaatttaagctacaacaaggcaaggcttgac
cgacaattgcatgaagaatctgcttagggttaggcgttttgcgetgcettcgecgatgtacgggecagatatacgegtt
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Plasmid M13 — pNEU chPylRSpve (N-NES+S158N+G343D+Y349F) + tRNAM1S
also referred to as pNEU chPyIRSFipye(S158N+G343D)+tRNAMS
NES chPyIRSpye(S158N+G343D+Y349F) tRNAM'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgctattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAACCAGACCGACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTTCGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagcecatctgttgtttgccectceceeegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgcgecagegtgacegetacact
tgccagegecctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggctttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgcecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagceatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctcecgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggcetgcetctgatgecgecegtgticeggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegttecttgecgeagetgtgetcgacgttgtcactgaagecgggaagggactggctgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgeccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggcetcgegecagecgaactgticgccaggetcaaggegegeatgeccegacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggetaceegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: gcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagectagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacce
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagcetecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtectitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatccectatggtgcactctcagtacaatcetgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtegetgagtagtgecgegageaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgegatgtacgggecagatatacgegtt

Plasmid M14 — pNEU chPylRSipve (N-NES+D161N+G343D+Y349F) + tRNAM'S
also referred to as pNEU chPyIRS 2020+tRNAM!S
NES chPyIRSpve(D161N+G343D+Y349F) tRNAM'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACCAACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTTCGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagecatctgttgtttgccectecceeegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcttctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgecagegtgacegetacact
tgccagegccctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggctttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgccctgatagacggttttc
gcecctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcegeccatcececgeccctaactcegeccagtt
ccgceccattctccgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattttcggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeegettgggtggagaggctattcggetatgactgggcacaacagacaatcggcetgctctgatgecgecegtgticeggetgtcagegecaggggegeccggttictttttgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegtteettgecgeagetgtgetcgacgttgtcactgaagecgggaagggactggctgcetatigggcgaagtgececggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgeccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggetcgegecagecgaactgticgccaggetcaaggegegeatgeccgacggegaggatctegtegtgace
catggcgatgcctgcttgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggetacecegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: gcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagectagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgeceecectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttcccectggaagcetecectegtgegetetectgttccgacectgecgcettaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceceegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggetccagatttat
cagcaataaaccagccagccggaagggccgagcegcagaagtggteetgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcceccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgcgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatcetgetetgatgcegeatagttaagecagtatctgceteectgettgtgtgttggaggtcgetgagtagtgcgegageaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt
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Plasmid M15 — pNEU chPyIRSipve (N-NES+S158N+D161N+G343D+Y349F) + tRNAM'S
also referred to as pNEU chPyIRSipve(S158N+D161N+G343D)+tRNAM'®
NES chPyIRSipve(S158N+D161N+G343D+Y349F) tRNAM!S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggcccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAACCAGACCAACAGACTGGAAGTGCTGCTGAACCCC
AAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAAG
CTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGCA
GATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCTA
CCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTGG
GGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTTCGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGGC
ATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAACCT
Gtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagecatctgttgtttgecceetcceeegtgecttcettgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatecgeattgtctgagtaggtgteattctattctggggggtggggtgggge
aggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgeggtgggctctatggcettctgaggcggaaagaaccagcetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgcagegtgacegetacacttge
cagcgccctagegeccgcetectttegcttteticecttectttctcgecacgttcgeecggcetticececegtcaagetctaaatcgggggctecectttagggttcecgatttagtgcetttacggecacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggecatcgecctgatagacggtttticgee
ctttgacgttggagtccacgtictttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgattticggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtggaaagt
ccccaggcetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaageatgeatctcaattagtcagcaaccatagtccegeccctaactccgeccatccegeccectaactcecgeccagttceg
cccattctccgecccatggetgactaattttttttatttatgcagaggccgaggecgcectetgectctgagetattccagaagtagtgaggaggcttttttggaggectaggcettttgcaaaaagcetcccgggagcttgtatateeattticggatctgatcaagagacaggatgaggategttticgcatgattg
aacaagatggattgcacgcaggttctccggecgettgggtggagaggcetattcggetatgactgggcacaacagacaatcggetgctetgatgecgecegtgttccggetgtcagecgcaggggegeccggttictttttgtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgaggeag
cgceggctatcgtggetggecacgacgggcegttcettgecgeagcetgtgetcgacgttgtcactgaagecgggaagggactggctgcetattgggecgaagtgeccggggeaggatctectgtecatctcaccttgetcctgeccgagaaagtatccatcatggetgatgcaatgeggeggcetgeatacgcttgat
ccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagecgagceacgtactcggatggaagecggtettgtcgatcaggatgatctggacgaagagceatcaggggcetcgegecagecgaactgttcgeccaggcetcaaggegegeatgecccgacggegaggatetegtecgtgacce
atggcgatgcctgcttgccgaatatcatggtggaaaatggecgcttttctggattcatcgactgtggecggetgggtgtggeggaccgctatcaggacatagegttggctaccegtgatattgetgaagagettggeggegaatgggetgaccegcettectegtgcetttacggtatcgecgeteccgattcg
cagcgcatcgccttctatcgecttettgacgagttcttctgagecgggactctggggticgaaatgaccgaccaagcgacgceccaacctgeccatcacgagatttcgattccaccgecgecttctatgaaaggttgggcettcggaategttttccgggacgecggcetggatgatectccagegeggggatcet
catgctggagttcttcgcccaccecaacttgtttattgcagcettataatggttacaaataaagcaatagcatcacaaatticacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagctagagcettggegtaatcatggtecatag
ctgtttcctgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetcactgecegcetttccagtcgggaaacctgtegtgecagetgceattaatgaatcggecaacgegegggg
agaggcggtttgcgtattgggegctcttcegcttectegetcactgactegetgegeteggtegticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgta
aaaaggccgcgttgetggcegtttttccataggcetccgeceeectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttcccectggaagcteectegtgegetcetectgticcgaccetgecgcettaccggatacctgteegecttt
ctcecttcgggaagegtggegctttctcatagetcacgetgtaggtatctcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceeccgticageccgaccegetgegecttatccggtaactategtettgagtccaaccecggtaagacacgacttatcgecactggcagecageca
ctggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttctigaagtggtggectaactacggcetacactagaagaacagtatttggtatctgegcetctgetgaagecagttaccticggaaaaagagttggtagcetcttgatccggcaaacaaaccaccgetggtageggtggtttttt
tgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatctttictacggggtctgacgctcagtggaacgaaaactcacgttaagggatttiggtcatgagattatcaaaaaggatcttcacctagatcctittaaattaaaaatgaagttttaaatcaatctaaagtatatat
gagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagtigectgactcceegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttatca
gcaataaaccagccagccggaagggcecgagegcagaagtggtectgcaactttatccgectecatccagtcetattaattgtigccgggaagcetagagtaagtagttcgecagttaatagtttgcgcaacgttgttgecattgetacaggceategtggtgtcacgetegtegtitggtatggcttcattcage
tccggttcccaacgatcaaggcegagttacatgatccececatgttgtgcaaaaaageggttagetecttcggtectecegategttgtcagaagtaagttggecgeagtgttatcactcatggttatggcageactgceataattctcttactgtcatgccatcecgtaagatgctttictgtgactggtgagtactca
accaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggegtcaatacgggataataccgecgeccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgetgttgagatccagttcgatgtaacceactegtgcacce
aactgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgccge gggaataagggcgacacggaaatgttgaatactcatactcttcctttticaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaa
aaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac CGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCC Cygtgtttcgtcciticcaca
agatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtitacagtcaaattaattctaattatctctctaacagecttgtatcgtatatgcaaa
tatgaaggaatcatgggaaataggccctcttcctgececcctcgagtctagaccegatecectatggtgcactctcagtacaatctgetetgatgccgeatagttaagecagtatctgetecctgcettgtgtgttggaggtegetgagtagtgecgegageaaaatttaagctacaacaaggcaaggcttgac
cgacaattgcatgaagaatctgcttagggttaggcgttttgcgetgcettcgecgatgtacgggecagatatacgegtt

Plasmid 108 — pNEU chPyIRSipve (N-NES+D2N+K3N+Y349F) + tRNAMS
NES chPyIRSieve(D2N+K3N+Y349F) tRNAY'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttiggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGAACAA
CAAGCCCCTGGACGTGCTGATCTCTGCCACCGGACTGTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAA
GCACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAG
CACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACC
CCAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCA
AGCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAG
CAGATCTTCAGAGTGGACAAGAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGC
TACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCT
GGGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGG
GCATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAA
CCTGtgagcggccgctttaaacccgetgatcagectegactgtgcecttctagttgccagecatcetgttgtttgecectececegtgcecttecttgaccetggaaggtgccactcccactgtcectttectaat: tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtggggtg
gggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgeggtgggcetcetatggetictgaggcggaaagaaccagetggggctctagggggtatccccacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegtgaccgcetaca
cttgccagcegecctagegeccgcetectttegctttetteecttecttictcgecacgticgecggcetttccecegtcaagetctaaatcgggggetecctttagggttcegatttagtgcetttacggecacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggecategecctgatagacggtttt
tcgcecctttgacgttggagtcecacgttictitaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggatttigccgatttcggectattggt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgg
aaagtccccaggctccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagceatgeatctcaattagtcagcaaccatagtcecgeccctaactcecgeccatccegeccectaactccgeccag
ttccgeccattctcecgecccatggetgactaattttttttatitatgcagaggecgaggecgcectetgectetgagetattccagaagtagtgaggaggcttttttggaggectaggcettttgcaaaaagcetcccgggagcttgtatatecattttcggatctgatcaagagacaggatgaggategtttcgeatg
attgaacaagatggattgcacgcaggttctccggecgcettgggtggagaggctattcggcetatgactgggcacaacagacaatcggcetgetetgatgcegecgtgttcecggetgtcagegcaggggegeccggttettittgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagg
cagcgcggctatcgtggetggecacgacgggcegttectigecgeagcetgtgetcgacgtigtcactgaagecgggaagggactggetgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgccgagaaagtatcecatcatggetgatgcaatgeggeggcetgceatacgett
gatccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagecgagceacgtactcggatggaageceggtettgtcgatcaggatgatctggacgaagagcatcaggggcetcgegecagecgaactgttcgeccaggcetcaaggegegeatgecccgacggegaggatetegtegtgac
ccatggcgatgcctgcettgccgaatatcatggtggaaaatggecgcttttctggattcatcgactgtggecggetgggtgtggecggaccgctatcaggacatagegttggctaccegtgatattgetgaagagettggeggegaatgggetgaccegcettectegtgctttacggtatcgecgetecegatt
cgcagcgcatcegccttctatcgecttcttgacgagttcttctgagcgggactctggggticgaaatgaccgaccaagcgacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatectccagegegggga
tctcatgetggagttcttcgeccaccccaacttgtttatigcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagctagagcettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtcgtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggegctcettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagctecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceeeegticageccgaccgcetgegcecttatccggtaactategtetigagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagccagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceeegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectccateccagtcetattaattgttgccgggaagcetagagtaagtagtticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgegecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggcgaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtectttcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatcetgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtcgetgagtagtgecgegagcaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt
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Plasmid 109 — pNEU chPyIRSpve (N-NES+D2N+K3N+K258Q+Y349F) + tRNAM!S
NES chPyIRSieve(D2N+K3N+K258Q+Y349F) tRNA""®

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGAACAA
CAAGCCCCTGGACGTGCTGATCTCTGCCACCGGACTGTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAA
GCACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAG
CACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACC
CCAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCA
AGCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAG
CAGATCTTCAGAGTGGACCAGAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGC
TACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCT
GGGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGG
GCATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAA
CCTGtgagcggccgctttaaacccgetgatcagectecgactgtgcecttctagttgccagecatcetgttgtttgccectececegtgcecttecttgaccetggaaggtgccactcccactgtcectttectaat: tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtgggatg
gggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgeggtgggcetetatggettctgaggcggaaagaaccagetggggctctagggggtatccccacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegtgaccgcetaca
cttgccagcegecctagegeccgcetectttegctttetteecttecttictcgecacgticgecggcetttcceccgtcaagetctaaatcgggggetecctttagggttcegatttagtgcetttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggecatecgecctgatagacggtttt
tcgcecctttgacgttggagtccacgttctitaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggatttigccgatttcggectattggt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgg
aaagtccccaggctccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagceatgeatctcaattagtcagcaaccatagtcecgeccctaactcecgeccatcececgeccectaactccgeccag
ttccgeccattctcecgecccatggetgactaattttttttatitatgcagaggecgaggecgcectetgectetgagetattccagaagtagtgaggaggcttttttggaggectaggcettttgcaaaaagcetcccgggagcttgtatatecattttcggatctgatcaagagacaggatgaggategtttcgeatg
attgaacaagatggattgcacgcaggttctccggecgcettgggtggagaggctattcggcetatgactgggcacaacagacaatcggcetgetetgatgcegecgtgttcecggetgtcagegcaggggegeccggttcttittgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagg
cagcgcggctatcgtggctggecacgacgggcegttectigecgeagcetgtgetcgacgtigtcactgaagegggaagggactggetgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgett
gatccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagegagceacgtactcggatggaageceggtettgtcgatcaggatgatctggacgaagagcatcaggggctcgegecagecgaactgttcgeccaggetcaaggegegeatgecccgacggegaggatetegtegtgac
ccatggcgatgcctgcettgccgaatatcatggtggaaaatggecgcttttctggattcatcgactgtggecggetgggtgtggecggaccgctatcaggacatagegttggctaccegtgatattgetgaagagettggeggegaatgggetgaccegcettectegtgctttacggtatcgecgetecegatt
cgcagcgcatcgccttctatcgecttctigacgagttcttctgagcgggactctggggticgaaatgaccgaccaagcgacgcccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatectccagegegggga
tctcatgetggagttcttcgeccaccccaacttgtttatigcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagctagagcettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctcettcegcttectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgecececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagcetecctegtgegetetectgttccgacectgecgcettaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcceccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigeccecggegtcaatacgggataataccgcgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggcgaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtectttcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatctgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtcgetgagtagtgcgegagcaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt

Plasmid M16 — pNEU chPyIRSipve (N-NES+D2N+K3N+E119K+K258Q+Y349F) + tRNAM'S
also referred to as pNEU chPyIRSFipye(+32A*)+tRNAM®
NES chPyIRSpye(D2N+K3N+E119K+K258Q+Y349F) tRNAM'®

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttiggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGAACAA
CAAGCCCCTGGACGTGCTGATCTCTGCCACCGGACTGTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAA
GCACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCTCTGAAGAATCCTGTGTCTGCCAAGGCCAG
CACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACC
CCAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCA
AGCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAG
CAGATCTTCAGAGTGGACCAGAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGC
TACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCT
GGGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGG
GCATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAA
CCTGtgagcggccgctttaaacccgetgatcagectegactgtgcecttctagttgccagecatcetgttgtttgecectececegtgcecttecttgaccetggaaggtgccactcccactgtcectttectaat: tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtggggtg
gggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgeggtgggcetcetatggetictgaggcggaaagaaccagetggggctctagggggtatccccacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegtgaccgcetaca
cttgccagcegecctagegeccgcetectttegctttetteecttecttictcgecacgticgecggcetttccecegtcaagetctaaatcgggggetecctttagggttcegatttagtgcetttacggecacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggecategecctgatagacggtttt
tcgcecctttgacgttggagtcecacgttictitaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggatttigccgatttcggectattggt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgg
aaagtccccaggctccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagceatgeatctcaattagtcagcaaccatagtcecgeccctaactcecgeccatccegeccectaactccgeccag
ttccgeccattctcecgecccatggetgactaattttttttatitatgcagaggecgaggecgcectetgectetgagetattccagaagtagtgaggaggcttttttggaggectaggcettttgcaaaaagcetcccgggagcttgtatatecattttcggatctgatcaagagacaggatgaggategtttcgeatg
attgaacaagatggattgcacgcaggttctccggecgcettgggtggagaggctattcggcetatgactgggcacaacagacaatcggcetgetetgatgcegecgtgttcecggetgtcagegcaggggegeccggttettittgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagg
cagcgcggctatcgtggetggecacgacgggcegttectigecgeagcetgtgetcgacgtigtcactgaagecgggaagggactggetgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgccgagaaagtatcecatcatggetgatgcaatgeggeggcetgceatacgett
gatccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagecgagceacgtactcggatggaageceggtettgtcgatcaggatgatctggacgaagagcatcaggggcetcgegecagecgaactgttcgeccaggcetcaaggegegeatgecccgacggegaggatetegtegtgac
ccatggcgatgcctgcettgccgaatatcatggtggaaaatggecgcttttctggattcatcgactgtggecggetgggtgtggecggaccgctatcaggacatagegttggctaccegtgatattgetgaagagettggeggegaatgggetgaccegcettectegtgctttacggtatcgecgetecegatt
cgcagcgcatcegccttctatcgecttcttgacgagttcttctgagcgggactctggggticgaaatgaccgaccaagcgacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatectccagegegggga
tctcatgetggagttcttcgeccaccccaacttgtttatigcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagctagagcettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtcgtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggegctcettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagctecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceeeegticageccgaccgcetgegcecttatccggtaactategtetigagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagccagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceeegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectccateccagtcetattaattgttgccgggaagcetagagtaagtagtticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgegecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggcgaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtectttcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatcetgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtcgetgagtagtgecgegagcaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt
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Plasmid 110 — pNEU chPyIRSipve (N-NES+K3N+G343D+Y349F) + tRNAM1S
NES chPyIRSieve(K3N+G343D+Y349F) tRNAM'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
CAAGCCCCTGGACGTGCTGATCTCTGCCACCGGACTGTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAA
GCACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAG
CACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACC
CCAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCA
AGCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAG
CAGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGC
TACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCT
GGGGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTTCGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGG
GCATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAA
CCTGtgagcggccgctttaaacccgetgatcagectegactgtgcecttctagttgccagecatcetgttgtttgecectececegtgcecttecttgaccetggaaggtgeccacteccactgtcectttectaat: tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtggggtg
gggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgeggtgggcetetatggetictgaggcggaaagaaccagetggggctctagggggtatcceccacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegtgaccgcetaca
cttgccagcegecctagegeccgcetectttegctttetteecttecttictcgecacgticgecggcetttccecegtcaagetctaaatcgggggetecctttagggttcegatttagtgcetttacggecacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggecatecgecctgatagacggtttt
tcgecctttgacgttggagtccacgttctitaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggatttigccgatttcggectattggt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgg
aaagtccccaggctccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtceegeccctaactcecgeccatcececgeccectaactccgeccag
ttccgeccattctcecgecccatggetgactaattttttttatitatgcagaggeccgaggecgcectetgectetgagetattccagaagtagtgaggaggcttttttggaggectaggcettttgcaaaaagcetcccgggagcttgtatatecattttcggatctgatcaagagacaggatgaggategtttcgeatg
attgaacaagatggattgcacgcaggttctccggecgcettgggtggagaggctattcggcetatgactgggcacaacagacaatcggcetgetetgatgecegecgtgttcecggetgtcagegcaggggegeccggttcttittgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagg
cagcgcggctatcgtggetggecacgacgggcegttectigegeagcetgtgetcgacgttgtcactgaagegggaagggactggetgcetattgggecgaagtgeccggggeaggatctectgteatctcaccttgetectgccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgett
gatccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagecgagceacgtactcggatggaagecggtettgtcgatcaggatgatctggacgaagagceatcaggggcetcgegecagecgaactgttcgeccaggcetcaaggegegeatgecccgacggegaggatetegtegtgac
ccatggcgatgcctgcettgccgaatatcatggtggaaaatggecgcttttctggattcatcgactgtggecggetgggtgtggecggaccgctatcaggacatagegttggctaccegtgatattgetgaagagettggeggegaatgggetgaccegcettectegtgctttacggtatcgecgeteecgatt
cgcagcgcatcgccttctatcgecttctigacgagttcttctgagcgggactctggggticgaaatgaccgaccaagcgacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgccggetggatgatectccagegegggga
tctcatgetggagttcttcgeccaccccaacttgtttatigcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagctagagcettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtcgtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctcettcegcttectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgctggcegtttttccataggcetccgeceecectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagcetecectegtgegetetectgttccgacectgecgcettaccggatacctgteege
ctttctcecttcgggaagegtggegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceceegticagececgaccgcetgegcecttatccggtaactategtettgagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagccagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceeegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggteetgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagtticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggettcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigcccggegtcaatacgggataataccgegecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggcgaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtectttcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatctgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtcgetgagtagtgecgegagcaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgegatgtacgggecagatatacgegtt

Plasmid M17 — pNEU chPylRSpve (N-NES+K3N+S158N+G343D+Y349F) + tRNAMS
also referred to as pNEU chPyIRSFipye(+24B*)+tRNAM®
NES chPyIRSipye(K3N+S158N+G343D+Y349F) tRNAM'®

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttiggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
CAAGCCCCTGGACGTGCTGATCTCTGCCACCGGACTGTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAA
GCACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAG
CACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAACCAGACCGACAGACTGGAAGTGCTGCTGAACC
CCAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCA
AGCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAG
CAGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGC
TACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCT
GGGGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTTCGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGG
GCATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAA
CCTGtgagcggccgctttaaacccgetgatcagectegactgtgcecttctagttgccagecatcetgttgtttgecectececegtgcecttecttgaccetggaaggtgccactcccactgtcectttectaat: tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtggggtg
gggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgeggtgggcetcetatggetictgaggcggaaagaaccagetggggctctagggggtatccccacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegtgaccgcetaca
cttgccagcegecctagegeccgcetectttegctttetteecttecttictcgecacgticgecggcetttccecegtcaagetctaaatcgggggetecctttagggttcegatttagtgcetttacggecacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggecategecctgatagacggtttt
tcgcecctttgacgttggagtcecacgttictitaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggatttigccgatttcggectattggt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgg
aaagtccccaggctccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagceatgeatctcaattagtcagcaaccatagtcecgeccctaactcecgeccatccegeccectaactccgeccag
ttccgeccattctcecgecccatggetgactaattttttttatitatgcagaggecgaggecgcectetgectetgagetattccagaagtagtgaggaggcttttttggaggectaggcettttgcaaaaagcetcccgggagcttgtatatecattttcggatctgatcaagagacaggatgaggategtttcgeatg
attgaacaagatggattgcacgcaggttctccggecgcettgggtggagaggctattcggcetatgactgggcacaacagacaatcggcetgetetgatgcegecgtgttcecggetgtcagegcaggggegeccggttettittgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagg
cagcgcggctatcgtggetggecacgacgggcegttectigecgeagcetgtgetcgacgtigtcactgaagecgggaagggactggetgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgccgagaaagtatcecatcatggetgatgcaatgeggeggcetgceatacgett
gatccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagecgagceacgtactcggatggaageceggtettgtcgatcaggatgatctggacgaagagcatcaggggcetcgegecagecgaactgttcgeccaggcetcaaggegegeatgecccgacggegaggatetegtegtgac
ccatggcgatgcctgcettgccgaatatcatggtggaaaatggecgcttttctggattcatcgactgtggecggetgggtgtggecggaccgctatcaggacatagegttggctaccegtgatattgetgaagagettggeggegaatgggetgaccegcettectegtgctttacggtatcgecgetecegatt
cgcagcgcatcegccttctatcgecttcttgacgagttcttctgagcgggactctggggticgaaatgaccgaccaagcgacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatectccagegegggga
tctcatgetggagttcttcgeccaccccaacttgtttatigcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagctagagcettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtcgtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggegctcettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagctecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceeeegticageccgaccgcetgegcecttatccggtaactategtetigagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagccagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceeegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectccateccagtcetattaattgttgccgggaagcetagagtaagtagtticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgegecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggcgaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtectttcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatcetgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtcgetgagtagtgecgegagcaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt
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Plasmid M18 — pNEU chPyIRSipve (N-NES+K3N+D161N+G343D+Y349F) + tRNAM!®
also referred to as pNEU chPyIRSFipye(+25C*)+tRNAM®
NES chPyIRSpve(K3N+D161N+G343D+Y349F) tRNAY'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgctattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
CAAGCCCCTGGACGTGCTGATCTCTGCCACCGGACTGTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAA
GCACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAG
CACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACCAACAGACTGGAAGTGCTGCTGAACC
CCAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCA
AGCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAG
CAGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGC
TACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCT
GGGGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTTCGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGG
GCATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAA
CCTGtgagcggccgctttaaacccgetgatcagectegactgtgcecttctagttgccagecatcetgttgtttgecectececegtgcecttecttgaccetggaaggtgeccactcccactgtcectttectaat: tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtgggatg
gggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgeggtgggcetcetatggettctgaggcggaaagaaccagetggggctctagggggtatcceccacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegtgaccgcetaca
cttgccagcegecctagegeccgcetectttegctttetteecttecttictcgecacgticgecggcetttcceccgtcaagetctaaatcgggggetecctttagggttcegatttagtgcetttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggecatecgecctgatagacggtttt
tcgcecctttgacgttggagtccacgttictitaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggatttigccgatttcggectattggt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgg
aaagtccccaggctccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcecgeccctaactcecgeccatccecgeccectaactccgeccag
ttccgeccattctcecgecccatggetgactaattttttttatitatgcagaggeccgaggecgcectetgectetgagetattccagaagtagtgaggaggcttttttggaggectaggcettttgcaaaaagcetcccgggagcttgtatatecattttcggatctgatcaagagacaggatgaggategtttcgeatg
attgaacaagatggattgcacgcaggttctccggecgcettgggtggagaggctattcggcetatgactgggcacaacagacaatcggcetgetetgatgcegecgtgttcecggetgtcagegcaggggegeccggttettittgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagg
cagcgcggctatcgtggetggecacgacgggcegttectigecgeagetgtgetcgacgtigtcactgaagecgggaagggactggetgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgett
gatccggctacctgeccattcgaccaccaagcgaaacatcgcatcgagegagceacgtactcggatggaageceggtettgtcgatcaggatgatctggacgaagagcatcaggggctcgegecagecgaactgttcgeccaggcetcaaggegegeatgecccgacggegaggatetegtegtgac
ccatggcgatgcctgcettgccgaatatcatggtggaaaatggecgcttttctggattcatcgactgtggecggetgggtgtggecggaccgctatcaggacatagegttggctaccegtgatattgetgaagagettggeggegaatgggetgaccegcettectegtgctttacggtatcgecgetecegatt
cgcagcgcatcgccttctatcgecttctigacgagttcttctgagcgggactctggggticgaaatgaccgaccaagcgacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatectccagegegggga
tctcatgetggagttcttcgeccaccccaacttgtttatigcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagctagagcettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacce
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagcetecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtectitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatccectatggtgcactctcagtacaatcetgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtegetgagtagtgecgegageaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgegatgtacgggecagatatacgegtt

Plasmid M19 — pNEU MbBCNRS(N-NES) + tRNAM1®
NES MbBCNRS tRNA"'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttiggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACCACGAGGTGTCCAGAAGCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAATAGCAGAAGCTGCAGAACCGCCAGAGCCTTCCGGCACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAA
GCACCGAGAGCAAGAACAGCGTGAAAGTGCGCGTGGTGTCTGCCCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATTCCGTGTCTGCCAAGGCCAG
CACCAACACCAGCAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAATAGCAGCGTGCCAGCATCTGCCCCTGCTCCTAGCCTGACAAGATCCCAGCTGGACAGAGTGGAAGCCCTGCTGAGCC
CCGAGGATAAGATCAGCCTGAACATGGCCAAGCCTTTCAGAGAGCTGGAACCCGAGCTGGTCACCAGACGGAAGAACGACTTCCAGCGGCTGTACACCAACGACAGAGAGGACTACCTGGGCAA
GCTGGAACGGGACATCACCAAGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATTCTGATCCCCGCCGAGTACGTGGAACGGATGGGCATCAACAATGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACCTGTGCCTGCGGCCTATGCTGGCCCCTACACTGATGAACTACGGCAGAAAGCTGGACCGGATCCTGCCTGGACCTATCAAGATCTTCGAAGTGGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGGTCAATTTCGCCCAGATGGGCAGCGGCTGCACCAGAGAAAATCTCGAGGCCCTGATCAAAGAGTTCCTGGACTATCT
GGAAATCGACTTCGAGATCGTGGGCGACAGCTGCATGGTGTACGGCGACACCCTGGATATCATGCACGGCGACCTGGAACTGTCTAGCGCTGTTGTGGGACCCGTGTCTCTGGATAGAGAGTGGG
GCATCGACAAGCCCTGGATCGGAGCCGGATTTGGCCTCGAAAGACTGCTGAAAGTGATGCACGGCTTCAAGAACATCAAGCGGGCCAGCAGATCCGAGAGCTACTACAACGGCATCTCCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagecatctgttgtttgccectceceeegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgecagegtgacegetacact
tgccagegccctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggcetttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagceatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctccgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggcetgctctgatgecgecegtgticeggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegttecttgecgeagetgtgetcgacgttgtcactgaagecgggaagggactggctgcetatigggcgaagtgececggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgettg
atccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggetcgegecagecgaactgticgccaggetcaaggegegeatgeccgacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggeggaccgctatcaggacatagegttggctacecegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgeecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: gcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagetagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtcgtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggegctcettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagctecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceeeegticageccgaccgcetgegcecttatccggtaactategtetigagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagccagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceeegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectccateccagtcetattaattgttgccgggaagcetagagtaagtagtticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgegecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggcgaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtectttcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatcetgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtcgetgagtagtgecgegagcaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt
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Plasmid M20 — pNEU MmBCNRS(N-NES) + tRNAM'5
NES MmBCNRS tRNA"'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAGCCCCTGAACACCCTGATCAGCGCCACCGGACTGTGGATGAGCAGAACCGGCACCATCCACAAGATCAAGCACCACGAGGTGTCCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAATAGCAGAAGCAGCCGGACCGCCAGGGCTCTGAGACACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGATCTGAACAAGTTCCTGACCAAGG
CCAACGAGGACCAGACCAGCGTGAAAGTGAAGGTGGTGTCTGCCCCAACCAGGACCAAGAAAGCCATGCCTAAGAGCGTGGCCAGAGCACCCAAGCCACTGGAAAACACAGAAGCCGCTCAGG
CCCAGCCTAGCGGCAGCAAATTTTCTCCCGCTATTCCCGTGTCTACCCAAGAGTCCGTGTCTGTGCCTGCCAGCGTGTCCACATCCATCAGCAGCATTAGCACCGGCGCCACAGCCTCTGCTCTGG
TCAAGGGCAACACAAACCCCATCACCAGCATGAGCGCTCCCGTGCAAGCTTCTGCTCCTGCTCTGACAAAGAGCCAGACCGACAGACTGGAAGTGCTGCTGAACCCCAAGGACGAGATCAGCCTG
AACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAAGCTGGAACGGGAAATCACC
CGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGCAGATCTTCCGCGTGGACAA
AAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGATGAACTACGGCCGGAAGCTGGATCGGGCTCTGCCCGATCCTATCAAGATCTTCGAGATCGGCCCCTGCTACCGGAAAGAGAGCGACG
GCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCGCCCAGATGGGCAGCGGCTGCACCAGAGAGAATCTGGAATCTATCATCACCGACTTTCTGAACCACCTGGGGATCGACTTCAAGATCG
TGGGCGACAGCTGCATGGTGTACGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGGCATCGATAAGCCCTGGATC
GGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAACCTGtgagcggccgctitaaaccegcety
atcagcctcgactgtgccttctagttgccagecatctgttgtttgecccctececeegtgecttecettgaccctggaaggtgecactcecactgtecttticctaataaaatgaggaaattgecatcgeattgtctgagtaggtgteattetattctggggggtggggtggggcaggacagcaagggggaggattgg
gaagacaatagcaggcatgctggggatgcggtgggctcetatggetictgaggecggaaagaaccagetggggctctagggggtatcceccacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegtgaccgcetacacttgecagegecctagegecegcetectttcg
ctttcttcecttectttctcgecacgttcgecggctttcccecgtcaagetctaaatcgggggcetecctttagggttcegatttagtgcetttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggecatcgecctgatagacggtttttcgecctttgacgttggagtcecacgttetttaa
tagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtggaaagtccccaggcetecccagecaggecaga
agtatgcaaagcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagceatgcatctcaattagtcagcaaccatagtccegeccctaactcecgeccatccecgeccectaactccgeccagttcecgeccattctccgecccatggetgacta
attttttttatttatgcagaggccgaggecgcctcetgectctgagcetattccagaagtagtgaggaggcttttttggaggectaggcettttgcaaaaagctcccgggagcttgtatatceattttcggatctgatcaagagacaggatgaggatcegtttcgcatgattgaacaagatggattgcacgcaggttct
ccggccgcettgggtggagaggctattcggetatgactgggcacaacagacaatcggetgctctgatgecgeegtgtticecggetgtcagegcaggggegeccggttctttttgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgaggcagegeggctategtggetggecacgac
gggcgtteettgegeagetgtgetcgacgttgtcactgaagcgggaagggactggctgcetatigggecgaagtgeccggggeaggatctectgtecatctcaccttgetecctgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttgatccggetacctgeccattcgaccace
aagcgaaacatcgcatcgagcgagcacgtactcggatggaagcecggtcttgtcgatcaggatgatctggacgaagagcatcaggggcetcgegecagecgaactgticgccaggcetcaaggegegeatgeccgacggegaggatctegtegtgaccecatggegatgectgcettgecgaatate
atggtggaaaatggccgctttictggattcatcgactgtggeeggetgggtgtggeggaccgctatcaggacatagegttggcetaccegtgatattgetgaagagcettggecggegaatgggcetgaccgcettectegtgetttacggtatcgecegcetceegattcgecagegeategecttctategecttettg
acgagttctictgagcgggactctggggttcgaaatgaccgaccaagcgacgcccaacctgecatcacgagattticgattccaccgecgcecttctatgaaaggttgggeticggaategttttccgggacgeecggetggatgatectccagegeggggatcetecatgetggagttettcgeccacceca
acttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtcctctagectagagetiggegtaatcatggtcatagcetgtttcctgtgtgaaattgttatceget
cacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagcetaactcacattaattgegttgegetcactgecegctttccagtcgggaaacctgtegtgccagetgeattaatgaatcggccaacgegecggggagaggeggtttgegtattgggegetet
teegcettectegetecactgactcgetgegeteggtegticggetgecggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggecgegttgetggegtttttce
ataggctccgeccccctgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttcccecctggaagctcectegtgegctcetectgttccgaccetgecgcettaccggatacctgteegectttcteecttcgggaagegtggegetttet
catagctcacgctgtaggtatctcagttcggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceeccgttcagececgaccgetgegecttatcecggtaactategtettgagtccaacceggtaagacacgacttatcgecactggcagcagecactggtaacaggattagcagagegag
gtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggcetacactagaagaacagtatttggtatctgegetetgctgaagecagttaccttcggaaaaagagttggtagetettgatccggcaaacaaaccaccgetggtageggtggtttttttgtitgcaagcagecagattacgegea
g ggatctcaagaagatcctttgatctttictacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcticacctagatcecttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttacca
atgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactcceegtegtgtagataactacgatacgggagggcettaccatctggecccagtgetgcaatgataccgcgagacccacgctcaccggcetccagatttatcagcaataaaccageccageccggaag
ggccgagcgcagaagtggtcctgcaactttatccgectccatccagtctattaattgtigccgggaagcetagagtaagtagticgeccagttaatagtttgcgcaacgttgtigecattgctacaggcategtggtgtcacgcetegtegtttggtatggettcattcageteeggttcccaacgatcaaggega
gttacatgatcccccatgttgtge gcggttagctecttcggtectcegategttgtcagaagtaagttggecgeagtgttatcactcatggttatggcagcactgceataattctcttactgtcatgccatccgtaagatgctttictgtgactggtgagtactcaaccaagtceattctgagaatagtgtat
gcggcgaccgagttgctettgecceggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggecgaaaactctcaaggatcttacegetgttgagatccagttcgatgtaaccecactcgtgcacccaactgatcttcageatcttttactttca
ccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagceatttatcagggttattgtctcatgagecggatacatatttgaatgtatttag taaacaaataggggttccgeg
cacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctticcacaagatatataaagccaagaaatcga
aatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattitgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagecttgtatcgtatatgcaaatatgaaggaatcatgggaaatagg
ccctettectgeccctegagtctagaccegatceecctatggtgeactctcagtacaatctgetetgatgeecgeatagttaagecagtatctgetecctgcettgtgtgttggaggtegetgagtagtgecgegagcaaaatttaagetacaacaaggcaaggcttgaccgacaattgcatgaagaatcetgetta
gggttaggcgttttgcgetgcettcgegatgtacgggecagatatacgegtt

Plasmid M21 — pNEU chBCNRSpve(N-NES+ D161N+G343D) + tRNAM1S
also referred to as pNEU chBCNRS2020+tRNAM'®
NES chBCNRSpyve(D161N+G343D) tRNA'®

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACCAACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGATGAACTACGGCCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCGCCCAGATGGGCAGCGGCTGCACCAGAGAGAATCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTACGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagcecatctgttgtttgccectecceeegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagcetggggcetctagggggtatccccacgegecctgtageggegeattaagegeggegggtgtggtggttacgecgecagegtgacegetacact
tgccagegccctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggcetttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaageatgcatcetcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtccecgeccctaactcecgeccatceccgeccctaactcegeccagtt
ccgceccattctccgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggecgettgggtggagaggctattcggcetatgactgggcacaacagacaatcggctgcetctgatgecgecegtgticcggetgtcagecgecaggggegeccggttcttttigtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegtteettgecgeagetgtgetcgacgttgtcactgaagegggaagggactggctgcetatigggecgaagtgececggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgettg
atccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggetcgegecagecgaactgticgccaggetcaaggegegeatgeccgacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggeggaccgctatcaggacatagegttggetaccegtgatattgetgaagagettggeggegaatgggctgacegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcectccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: gcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagetagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtcgtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacce
gtaaaaaggccgcegttgetggcegtttttccataggcetccgecececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaacccgacaggactataaagataccaggcegtttcccectggaagcetecectegtgegetetectgttccgacectgecgcettaccggatacctgteege
ctttctcecttcgggaagegtggegctttctcatagetcacgetgtaggtatctcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceeeegticagececgaccgcetgegcecttatccggtaactategtettgagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegctctgctgaagecagttaccticggaaaaagagttggtagctctigatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgticatccatagttgcctgactccecgtegtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggteetgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagtticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigeccecggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtectitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatctgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtegetgagtagtgecgegagcaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt
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Plasmid M22 — pNEU MbPyIRS(N-NES+Y271A+Y349F) + tRNAM'S
also referred to as pNEU MbPyIRS**+tRNAM!5
NES MbPyIRS(Y271A+Y349F) tRNA'®

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgctattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACCACGAGGTGTCCAGAAGCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAATAGCAGAAGCTGCAGAACCGCCAGAGCCTTCCGGCACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAA
GCACCGAGAGCAAGAACAGCGTGAAAGTGCGCGTGGTGTCTGCCCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATTCCGTGTCTGCCAAGGCCAG
CACCAACACCAGCAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAATAGCAGCGTGCCAGCATCTGCCCCTGCTCCTAGCCTGACAAGATCCCAGCTGGACAGAGTGGAAGCCCTGCTGAGCC
CCGAGGATAAGATCAGCCTGAACATGGCCAAGCCTTTCAGAGAGCTGGAACCCGAGCTGGTCACCAGACGGAAGAACGACTTCCAGCGGCTGTACACCAACGACAGAGAGGACTACCTGGGCAA
GCTGGAACGGGACATCACCAAGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATTCTGATCCCCGCCGAGTACGTGGAACGGATGGGCATCAACAATGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACCTGTGCCTGCGGCCTATGCTGGCCCCTACACTGGCCAACTACCTGCGGAAACTGGACCGGATTCTGCCCGGACCTATCAAGATCTTCGAAGTGGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGGTCAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAATCTGGAAGCTCTGATCAAAGAGTTCCTGGACTACCTC
GAGATCGACTTCGAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGACACCCTGGATATCATGCACGGCGACCTGGAACTGTCTAGCGCTGTTGTGGGACCCGTGTCTCTGGATAGAGAGTGGGG
CATCGACAAGCCCTGGATCGGAGCCGGATTTGGCCTCGAGAGACTGCTGAAAGTGATGCACGGCTTCAAGAACATCAAGCGGGCCAGCAGATCCGAGAGCTACTACAACGGCATCTCCACCAACC
TGtgagcggccgctttaaacccgcetgatcagectcgactgtgecttctagttgccagcecatetgttgtttgccectceeceegtgecttecttgaccctggaaggtgecacteccactgtectttectaat: tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtggggtggg
gcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgeggtgggcetctatggetictgaggcggaaagaaccagetggggctctagggggtatcecccacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegtgaccgcetacactt
gccagcegccctagegeccgctcctttegcetticttcecttectttctcgecacgttcgecggctttcccecgtcaagetctaaatcgggggcetecectttagggttcegatttagtgcetttacggcacctcgaccec ttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagceatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctcecgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggctgcetctgatgecgecgtgticeggetgtcagecgcaggggegeccggttctttttgtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegttecttgecgeagetgtgetcgacgttgtcactgaagecgggaagggactggctgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgeccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggcetcgegecagecgaactgticgccaggetcaaggegegeatgeccegacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggetaceegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: gcaatagcatcacaaatttcac gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagectagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacce
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagcetecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcectgactccecgtegtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtectitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatccectatggtgcactctcagtacaatcetgetetgatgcegeatagttaagecagtatctgcetecctgettgtgtgttggaggtegetgagtagtgecgegageaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgegatgtacgggecagatatacgegtt

Plasmid M23 — pNEU MmPyIRS(N-NES+Y306A+Y384F) + tRNAM'S
also referred to as pNEU MmPyIRSAF+tRNAMS
NES MmPyIRS(Y306A+Y384F) tRNA"'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAGCCCCTGAACACCCTGATCAGCGCCACCGGACTGTGGATGAGCAGAACCGGCACCATCCACAAGATCAAGCACCACGAGGTGTCCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGAC
CACCTGGTCGTGAACAATAGCAGAAGCAGCCGGACCGCCAGGGCTCTGAGACACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGATCTGAACAAGTTCCTGACCAAGG
CCAACGAGGACCAGACCAGCGTGAAAGTGAAGGTGGTGTCTGCCCCAACCAGGACCAAGAAAGCCATGCCTAAGAGCGTGGCCAGAGCACCCAAGCCACTGGAAAACACAGAAGCCGCTCAGG
CCCAGCCTAGCGGCAGCAAATTTTCTCCCGCTATTCCCGTGTCTACCCAAGAGTCCGTGTCTGTGCCTGCCAGCGTGTCCACATCCATCAGCAGCATTAGCACCGGCGCCACAGCCTCTGCTCTGG
TCAAGGGCAACACAAACCCCATCACCAGCATGAGCGCTCCCGTGCAAGCTTCTGCTCCTGCTCTGACAAAGAGCCAGACCGACAGACTGGAAGTGCTGCTGAACCCCAAGGACGAGATCAGCCTG
AACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAAGCTGGAACGGGAAATCACC
CGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGCAGATCTTCCGCGTGGACAA
AAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGGCCAACTATCTGCGGAAGCTGGATAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCTACCGGAAAGAGAGCGACG
GCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTGGGGATCGACTTCAAGATCG
TGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGACAGAGAGTGGGGCATCGATAAGCCTTGGATC
GGAGCCGGCTTCGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAACCTGtgagcggccgctitaaaccegcety
atcagcctcgactgtgccttctagttgccagecatctgttgtttgecccctceceegtgectteettgaccctggaaggtgecactcecactgtecttticctaataaaatgaggaaattgecatcgeattgtctgagtaggtgteattetattctggggggtggggtggggcaggacagcaagggggaggattgg
gaagacaatagcaggcatgctggggatgcggtgggctcetatggctictgaggcggaaagaaccagetggggctctagggggtatcceccacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegtgaccgcetacacttgecagegecctagegecegcetectttcg
ctttcttcecttectttctcgecacgttcgecggctttcccecgtcaagetctaaatcgggggcetecctttagggttcegatttagtgcetttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggecatcgecctgatagacggtttttcgecctttgacgttggagtcecacgttetttaa
tagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatticggcectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtggaaagtccccaggcetecccagecaggecaga
agtatgcaaagcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagceatgcatctcaattagtcagcaaccatagtccegeccctaactcecgeccatccecgeccectaactccgeccagttcecgeccattctccgecccatggetgacta
attttttttatttatgcagaggccgaggecgcctcetgectctgagcetattccagaagtagtgaggaggcttitttggaggectaggcettttgcaaaaagctcccgggagcttgtatatceattttcggatctgatcaagagacaggatgaggatcegtttcgcatgattgaacaagatggattgcacgcaggttct
ccggccgcettgggtggagaggctattcggetatgactgggcacaacagacaatcggetgctetgatgecgeegtgttcecggetgtcagegcaggggegeccggttctttttgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgaggcagegeggctategtggetggecacgac
gggcgttecttgcgeagetgtgetcgacgttgtcactgaagcgggaagggactggctgcetatigggecgaagtgeccggggeaggatctectgtecatctcaccttgetcctgeccgagaaagtatccatcatggetgatgcaatgeggeggcetgeatacgcttgatccggetacctgeccattcgaccace
aagcgaaacatcgcatcgagcgagcacgtactcggatggaagcecggtcttgtcgatcaggatgatctggacgaagagcatcaggggetcgegecagecgaactgticgccaggcetcaaggegegeatgeccgacggegaggatctegtegtgaccecatggegatgectgcettgeccgaatate
atggtggaaaatggccgctttictggattcatcgactgtggeeggetgggtgtggeggaccgctatcaggacatagegttggcetaccegtgatattgetgaagagcettggecggegaatgggcetgaccgcettectegtgetttacggtatcgeegceteeegattcgecagegeategecttctategecttettg
acgagttctictgagcgggactctggggttcgaaatgaccgaccaagcgacgcccaacctgecatcacgagattticgattccaccgecgcecttctatgaaaggttgggeticggaategttttccgggacgececggetggatgatectccagegeggggatcetecatgetggagttettcgeccacceca
acttgtttattgcagcttataatggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtcctctagectagagetiggegtaatcatggtcatagcetgtttcctgtgtgaaattgttatceget
cacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagcetaactcacattaattgegttgegetcactgecegcttticcagtcgggaaacctgtegtgccagetgeattaatgaatcggccaacgegecggggagaggeggtttgegtattgggegetet
teegcettectegetecactgactcgetgegeteggtegticggetgecggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggecgegttgetggegtttttce
ataggctccgeccccctgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggegtttcccecctggaagcteectegtgegctcetectgttccgaccetgecgcettaccggatacctgteegectttctcecttcgggaagegtggegetttet
catagctcacgctgtaggtatctcagttcggtgtaggtegttcgetccaagetgggetgtgtgcacgaaccceccgttcageececgaccgetgegecttatcecggtaactategtettgagtccaacceggtaagacacgacttatcgecactggcagcagecactggtaacaggattagcagagegag
gtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggcetacactagaagaacagtatttggtatctgegetetgctgaagecagttaccttcggaaaaagagttggtagetettgatccggcaaacaaaccaccgetggtageggtggtttttttgtitgcaagcagcagattacgegea
g ggatctcaagaagatcctttgatctttictacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcticacctagatcecttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttacca
atgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactcceegtegtgtagataactacgatacgggagggcettaccatctggecccagtgetgcaatgataccgcgagacccacgctcaccggcetccagatttatcagcaataaaccageccageccggaag
ggccgagcgcagaagtggtcctgcaactttatccgectccatccagtctattaattgtigccgggaagcetagagtaagtagticgeccagttaatagtttgcgcaacgttgtigecattgctacaggcategtggtgtcacgcetegtegtttggtatggettcattcagetceggttcccaacgatcaaggega
gttacatgatcccccatgttgtge gcggttagctecttcggtectcegategttgtcagaagtaagttggecgeagtgttatcactcatggttatggcagcactgceataattctcttactgtcatgccatccgtaagatgctttictgtgactggtgagtactcaaccaagtcattctgagaatagtgtat
gcggegaccgagttgetettgcceggegtcaatacgggataataccgcgecacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgetgttgagatccagttcgatgtaaccecactcgtgcacccaactgatcttcageatcttttactttca
ccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagceatttatcagggttattgtctcatgagecggatacatatttgaatgtatttag taaacaaataggggttccgeg
cacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctttccacaagatatataaagccaagaaatcga
aatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattitgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagecttgtatcgtatatgcaaatatgaaggaatcatgggaaatagg
ccctettectgecectegagtetagaccegatceecctatggtgeactctcagtacaatctgetetgatgeecgeatagttaagecagtatctgeteectgcettgtgtgttggaggtegetgagtagtgecgegagcaaaatttaagetacaacaaggcaaggcttgaccgacaattgcatgaagaatcetgetta
gggttaggcgttttgcgetgcettcgegatgtacgggecagatatacgegtt
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Plasmid M24 — pNEU chPylRSipve(N-NES+Y271A+Y349F) + tRNAM'S
also referred to as pNEU chPyIRS*F2020+tRNAM®
NES chPyIRSpye(Y271A+Y349F) tRNA'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgctattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACCAACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGGCCAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTTCGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagcecatctgttgtttgccectceceeegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgcgecagegtgacegetacact
tgccagegecctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggctttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgcecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagceatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctcecgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggcetgcetctgatgecgecegtgticeggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegttecttgecgeagetgtgetcgacgttgtcactgaagecgggaagggactggctgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgeccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggcetcgegecagecgaactgticgccaggetcaaggegegeatgeccegacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggetaceegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: gcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagectagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacce
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagcetecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceecegticageccgaccgcetgegcecttatccggtaactategtetigagtccaacccggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtectitcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcecectegagtctagaccegatecectatggtgcactctcagtacaatctgcetetgatgccgeatagttaagecagtatctgcetecctgettgtgtgttggaggtegetgagtagtgecgegageaaaatttaagctacaacaaggcaaggcttg
accgacaattgcatgaagaatctgcttagggttaggegttttgcgetgcettcgcgatgtacgggecagatatacgegtt

Plasmid 111 — pNEU chPyIRSieve (N-NES+G343D+Y349F) + tRNAMS (2x)
NES chPyIRSpye(G343D+Y349F) tRNAM'® (2x)
gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecegeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttiggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTTCGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgecttctagttgccagecatctgttgtttgccectceceeegtgecttecttgaccctggaaggtgccactcecactgtectttcctaataaaatgaggaaattgcatcgeattgtctgagtaggtgteattctattctggggggtggggtgg
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgecagegtgacegetacact
tgccagegccctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggcetttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattctttigatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagceatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctccgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggcetgctctgatgecgecegtgticeggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtceggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegttecttgecgeagetgtgetcgacgttgtcactgaagecgggaagggactggctgcetatigggcgaagtgececggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgettg
atccggctacctgcccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggetcgegecagecgaactgticgccaggetcaaggegegeatgeccgacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggeggaccgctatcaggacatagegttggctacecegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgeecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: gcaatagcatcacaaatttcacaaat: gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagetagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtcgtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggegctcettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacc
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagctecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatcetcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceeeegticageccgaccgcetgegcecttatccggtaactategtetigagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagccagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgcetcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceeegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectccateccagtcetattaattgttgccgggaagcetagagtaagtagtticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcccccatgttgtgcaaaaaageggttagcetecttcggtecteecgategtigtcagaagtaagtiggecgeagtgttatcactcatggttatggcageactgcataattetcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgegecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggcgaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegttictgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag
t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtectttcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcccctcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCggtgtttcgtcctticcacaagatatataaage
caagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaatictaattatctctctaacagcecttgtatcgtatatgcaaatatgaaggaatca
tgggaaataggccctcttcctgecectcgagtetagaccegatececctatggtgeactctcagtacaatcetgcetctgatgecgeatagttaagecagtatetgeteectgcttgtgtgttggaggtecgetgagtagtgecgecgagcaaaatttaagectacaacaaggcaaggcttgaccgacaattgcatga
agaatctgcttagggttaggcegttttgegetgcettcgegatgtacgggecagatatacgegtt
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Plasmid M25 — pNEU chPyIRSpve (N-NES+D161N+G343D+Y349F) + tRNAM'S (2x)
also referred to as pNEU chPyIRS 2020+tRNAM!5(2x)
NES chPyIRSpve(G343D+Y349F) tRNAY'® (2x)

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgctattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagetggctagegccaccATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAA
GAAACCCCTGGACGTGCTGATCTCTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACC
ACCTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAG
CACCGAGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGC
ACCGACACCTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACCAACAGACTGGAAGTGCTGCTGAACCC
CAAGGACGAGATCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAA
GCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGC
AGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCT
ACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTG
GGGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTTCGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGG
CATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAAC
CTGtgagcggccgctttaaaccegcetgatcagectcgactgtgccttctagttgccagecatetgttgtttgccectceeceegtgecttecttgaccctggaaggtgecacteccactgtectttectaat tgaggaaattgcatcgcattgtctgagtaggtgtcattctattctggggggtggggtag
ggcaggacagcaagggggaggattgggaagacaatagcaggcatgctggggatgecggtgggctcetatggettctgaggcggaaagaaccagcetggggcetctagggggtatccccacgegecctgtageggegeattaagegeggegggtgtggtggttacgcgecagegtgaccgetacact
tgccagegecctagegeccgctectttegctttcttcecttectttctcgecacgttcgecggctttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgcecctgatagacggttttc
gccctttgacgttggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtgga
aagtccccaggctccccagcaggcagaagtatgcaaagceatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccatagtcccgeccctaactcecgeccatcececgeccctaactcegeccagtt
ccgceccattctcecgecccatggcetgactaattttttttatttatgcagaggecgaggecgectetgectetgagctaticcagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgeatga
ttgaacaagatggattgcacgcaggttctccggeecgettgggtggagaggctattcggetatgactgggcacaacagacaatcggcetgcetctgatgecgecegtgticeggetgtcagecgecaggggegeccggttictttttgtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgagge
agcgcggctatcgtggetggecacgacgggegttecttgecgeagetgtgetcgacgttgtcactgaagecgggaagggactggctgcetatigggecgaagtgeccggggeaggatctectgteatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgeggeggcetgeatacgcttg
atccggctacctgeccattcgaccaccaagcgaaacatcgcatcgagcgagcacgtactcggatggaagecggtcettgtcgatcaggatgatctggacgaagageatcaggggcetcgegecagecgaactgticgccaggetcaaggegegeatgeccegacggegaggatctegtegtgace
catggcgatgcctgcettgccgaatatcatggtggaaaatggecgctttictggattcatcgactgtggecggetgggtgtggecggaccegctatcaggacatagegttggetaceegtgatattgetgaagagettggeggegaatgggctgaccegcttectegtgctttacggtatcgecgetecegatte
gcagcgcatcgccttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctgecatcacgagatttcgattccaccgecgcecttctatgaaaggttgggcettcggaategttttccgggacgecggetggatgatcctccagegeggggat
ctcatgctggagttcttcgcccaccccaacttgtttattgcagcttataatggttacaaat: Jjcaatagcatcacaaatttcacaaat jcatttttttcactgcattctagtigtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagetagagettggegtaatcatggtcat
agctgtttcctgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatgagtgagcetaactcacattaattgegttgegetecactgecegcetttccagtcgggaaacctgtegtgecagetgeattaatgaatcggecaacgegegg
ggagaggcggtttgcgtattgggcegctettcegcettectegetcactgactegetgegeteggtegtticggetgeggegageggtatcagcetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaacce
gtaaaaaggccgcegttgetggcegtttttccataggcetccgececectgacgageatcacaaaaatcgacgcetcaagtcagaggtggcgaaaccecgacaggactataaagataccaggcegtttcccectggaagcetecctegtgegetetectgttccgacectgecgcttaccggatacctgteege
ctttctcecttcgggaagegtggcegctttctcatagetcacgetgtaggtatctcagticggtgtaggtegttcgetccaagetgggetgtgtgcacgaacceceegticagecegaccgcetgegcecttatccggtaactategtetigagtccaaccecggtaagacacgacttatcgecactggcagcage
cactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegetctgctgaagecagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtt
tttttgtttgcaagcagcagattacgcgcag jgatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtata
tatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttcgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggecccagtgcetgcaatgataccgcgagacccacgcetcaccggcetccagatttat
cagcaataaaccagccagccggaagggccgagcgcagaagtggtectgcaactttatccgectcecatccagtcetattaattgttgccgggaagcetagagtaagtagticgecagttaatagtttgecgcaacgttgttgecattgctacaggcategtggtgtcacgcetegtegtttggtatggcttcattca
gcteeggttcccaacgatcaaggegagttacatgatcceccatgttgtgc gcggttagctecttcggtectcegategttgtcagaagtaagttggecgeagtgttatcactcatggttatggcagcactgceataattctcttactgtcatgccatcegtaagatgctttictgtgactggtgagtact
caaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetctigecccggegtcaatacgggataataccgecgecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactecgtgcac
ccaactgatcttcagcatcttttactttcaccagegtttctgggtgage aggaaggcaaaatgccgc gggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttag

t: aaataggggttccgcgcacatttccccgaaaagtgccacctgacgtcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCygtgtttcgtcctttcca
caagatatataaagccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagcecttgtatcgtatatgca
aatatgaaggaatcatgggaaataggccctcttcctgcccctcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctitccacaagatatataaage
caagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaatictaattatctctctaacagcecttgtatcgtatatgcaaatatgaaggaatca
tgggaaataggccctcttcctgecectcgagtetagaccegatececctatggtgeactctcagtacaatcetgcetctgatgecgeatagttaagecagtatetgeteectgettgtgtgttggaggtecgetgagtagtgecgecgagcaaaatttaagectacaacaaggcaaggcttgaccgacaattgecatga
agaatctgcttagggttaggcegttttgegetgcettcgegatgtacgggecagatatacgegtt

Plasmid 112 — pNEU iRFP713-sfGFP(Y150*) + tRNAM15 (3x)
iRFP713 sfGFP(Y150%) tRNA"'S (3x)

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceccgeccattgacgtcaataatgacgtatgticccatagtaacgccaatagggactttcecattgacg
tcaatgggtggagtatttacggtaaactgcccacttiggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggcccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggcetaactagagaacccactgcttactggcettatcgaaattaatacgactcactatagggagacccaagetggetagegccacc ATGGCCGAAGGATCTGTGGCCAGACAGCCTGATCTGCTGACCTGCGACGACGAGCCCATTC

ATATCCCTGGCGCCATTCAGCCTCACGGACTGCTGCTTGCTCTGGCCGCCGATATGACAATCGTGGCCGGCAGCGATAACCTGCCTGAGCTGACAGGACTGGCCATCGGAGCCCTGATTGGAAGA

TCTGCCGCCGACGTGTTCGACAGCGAGACACACAACAGACTGACAATCGCCCTGGCCGAACCTGGTGCTGCTGTGGGAGCACCTATCACCGTGGGCTTCACCATGAGAAAGGACGCCGGCTTTAT
CGGCAGCTGGCACAGACACGACCAGCTGATCTTTCTGGAACTGGAACCTCCTCAGAGAGATGTGGCCGAGCCTCAGGCCTTCTTCAGAAGGACCAACAGCGCCATCAGACGGCTGCAGGCCGCT

GAGACACTGGAATCTGCTTGTGCCGCCGCTGCTCAAGAAGTGCGGAAGATCACCGGCTTCGACCGCGTGATGATCTACAGATTCGCCAGCGACTTCAGCGGCGAAGTGATCGCCGAAGATAGATG
CGCCGAGGTGGAAAGCAAGCTGGGCCTGCATTACCCTGCCAGCACAGTTCCTGCTCAGGCCAGAAGGCTGTACACCATCAATCCCGTGCGGATCATCCCCGACATCAACTACAGACCCGTGCCTG
TGACACCCGATCTGAACCCTGTTACCGGCAGACCCATCGACCTGAGCTTCGCCATCCTGAGATCCGTGTCTCCCGTGCACCTGGAATTCATGCGGAACATCGGCATGCACGGCACCATGAGCATCT
CTATCCTGCGGGGCGAAAGACTGTGGGGCCTGATCGTGTGTCACCACAGAACCCCTTACTACGTGGACCTGGATGGCAGACAGGCCTGCGAACTGGTTGCTCAGGTTCTGGCTTGGCAGATCGGC

GTGATGGAAGAGAGCAAGGGCGAAGAACTGTTCACCGGCGTGGTGCCCATTCTGGTTGAACTGGATGGCGACGTGAACGGCCACAAGTTCAGCGTTAGAGGCGAAGGCGAAGGGGATGCCACAA
ACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGAAAGCTGCCCGTGCCTTGGCCTACACTGGTCACCACACTGACATACGGCGTGCAGTGCTTCAGCAGATACCCCGACCATATGAAGCGG

CACGACTTCTTCAAGAGCGCCATGCCTGAGGGCTACGTGCAAGAGAGAACCATCAGCTTCAAGGACGACGGCACCTACAAGACCAGAGCCGAAGTGAAGTTCGAGGGCGACACCCTGGTCAACC

GGATCGAGCTGAAGGGCATCGATTTCAAAGAGGACGGCAACATCCTGGGCCACAAGCTCGAGTACAACTTCAACAGCCACAACGTGTAGATCACCGCCGACAAGCAGAAGAACGGCATCAAGGC

CAACTTCAAGATCCGGCACAACGTGGAAGATGGCAGCGTGCAGCTGGCCGATCACTACCAGCAGAACACACCCATCGGAGATGGCCCTGTGCTGCTGCCCGATAACCACTACCTGAGCACACAGA
GCGTGCTGAGCAAGGACCCCAACGAGAAGAGGGACCACATGGTCCTGCTGGAATTCGTGACAGCCGCCGGAATCACCCACGGCATGGATGAGCTGTACAAGtgagcggccgctitaaaccegetgatcagecteg

actgtgccttctagttgccagecatctgttgtttgccectcceeegtgecttecttgacecectggaaggtgecacteccactgtcctttectaat tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtggggtggggcaggacagcaagggggaggatigggaagacaat
agcaggcatgctggggatgcggtgggctcetatggcttctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegeattaagegeggegggtgtggtggttacgecgcagegtgaccgetacacttgeccagegecctagegeccgcetectttegctttettcectt
cctttctcgecacgttcgecggcetticcecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgecectttgacgttggagtccacgttctttaatagtggacte
ttgttccaaactggaacaacactcaaccctatctcggtctattctittgatttataagggattttgccgatttcggectattggt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtggaaagtccccaggcetecccagcaggcagaagtatgcaaa
gcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagceatgceatcetcaattagtcagcaaccatagtcececgeccctaactcegeccatcecegeccectaactcecgeccagttcecgeccattctccgecccatggetgactaattttttttatttat
gcagaggccgaggcecgcctcetgectctgagcetattccagaagtagtgaggaggcttttttggaggcectaggcettttgcaaaaagctcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgcatgattgaacaagatggattgcacgcaggttctccggecgett
gggtggagaggctattcggctatgactgggcacaacagacaatcggcetgetetgatgcegeegtgttccggetgtcagegcaggggegeccggttettittgtcaagaccgacctgteceggtgeecctgaatgaactgcaggacgaggcagegeggctategtggetggecacgacgggegttectt
gcgcagctgtgctcgacgttgtcactgaagcgggaagggactggetgcetattgggecgaagtgeccggggeaggatctectgtecatctcaccttgetectgeccgagaaagtateccatcatggetgatgcaatgecggeggcetgeatacgettgatceggetacctgeccattcgaccaccaagecgaaac

atcgcatcgagcgagcacgtactcggatggaagcecggtcttgtcgatcaggatgatctggacgaagagcatcaggggetegegecagecgaactgticgccaggetcaaggegegceatgeccgacggegaggatetegtegtgacceatggegatgcectgcettgeecgaatatcatggtggaaa
atggccgcttttctggattcatcgactgtggeeggetgggtgtggeggaccgctatcaggacatagegttggcetaccegtgatattgetgaagagcettggecggegaatgggcetgaccgcettectegtgetttacggtatcgeegetcecgattcgcagegeategecttctategecttettgacgagttettet
gagcgggactctggggticgaaatgaccgaccaagcgacgcccaacctgccatcacgagatttcgattccaccgecgecttctatgaaaggttgggceticggaategtittccgggacgecggetggatgateectccagegeggggatcetecatgetggagttcticgeccaccccaacttgtttattge
agcttataatggttacaaat: Jjcaatagcatcacaaatttcacaaat jcatttttttcactgcattctagtigtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtectctagetagagettggegtaatcatggtcatagetgtttcctgtgtgaaattgttatccgcetcacaattccac
acaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagcetaactcacattaattgegttgegcetcactgeccgctttccagtcgggaaacctgtegtgecagetgeattaatgaatcggccaacgegeggggagaggeggtttgegtattgggegcetetteegettecteg
ctcactgactcgcetgcgcetcggtegticggetgecggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggecgegttgetggegtttttccataggeteecge
ccccctgacgagceatceac tcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttcccectggaagceteectegtgegcetetectgttccgacectgecgettaccggatacctgteegecttictcecttcgggaagegtggegctttetcatagetcacg
ctgtaggtatctcagttcggtgtaggtcgttcgctccaagcetgggcetgtgtgcacgaaccccccgttcageccgaccgetgegecttatccggtaactategtettgagtccaaccecggtaagacacgacttatcgeccactggcagcagecactggtaacaggattagcagagegaggtatgtaggeg
gtgctacagagttcttgaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegcetctgectgaagecagttaccticggaaaaagagttggtagcetcttgatccggcaaacaaaccaccgetggtageggtggtttttitgtitgcaagcagcagattacgcgcagaaaaaaag

gatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcag
tgaggcacctatctcagcegatctgtctatticgticatccatagttgectgactceeegtegtgtagataactacgatacgggagggcttaccatctggececcagtgetgcaatgataccgecgagacccacgctcaccggcetccagatttatcagcaataaaccagccagccggaagggecgagege

agaagtggtcctgcaactttatccgectceatccagtctattaattgttgccgggaagcetagagtaagtagttcgecagttaatagtttgecgcaacgttgttgecattgctacaggceategtggtgtcacgetegtegtttggtatggcttecattcagceteceggttcccaacgatcaaggegagttacatgatce

cccatgttgtgcaaaaaagcggttagctecttcggtectcegategttgtcagaagtaagttggecgceagtgttatcactcatggttatggcageactgeataattctcttactgtcatgccatcegtaagatgcttttctgtgactggtgagtactcaaccaagteatictgagaatagtgtatgcggecgacceg
agttgctcttgcccggegtcaatacgggataataccgegecacatagcagaactttaaaagtgctcatcatiggaaaacgttcttcggggegaaaactctcaaggatcttaccgetgtigagatccagttcgatgtaacccactcgtgcacccaactgatcettcageatcttttactttcaccagegtttctg

ggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttac t aaataggggttccgegeacatttceeeg
aaaagtgccacctgacgtcgacaaaaaaCGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctitccacaagatatataaagccaagaaatcgaaatactttcaag
ttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtatttigtactaatatctttgtgtitacagtcaaattaattctaattatctctctaacagectigtatcgtatatgcaaatatgaaggaatcatgggaaataggcecctcttcctgee
cctcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cyggtgtttcgtcctttccacaagatatataaagccaagaaatcgaaatactticaagttacggtaagceatatg

atagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtatttigtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagccttgtatcgtatatgcaaatatgaaggaatcatgggaaataggcecctcttcctgccectcgacaaaaaaC
GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctttccacaagat gccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaac
ataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtitacagtcaaattaattctaattatctctctaacagectigtatcgtatatgcaaatatgaaggaatcatgggaaataggcecctcttcctgeecectegagtctagaccegatecectatggtge

actctcagtacaatctgctctgatgccgeatagttaagecagtatctgeteectgettgtgtgttggaggtcgetgagtagtgecgegageaaaatttaagctacaacaaggcaaggcettgaccgacaattgcatgaagaatcetgcettagggttaggegttttgegcetgcettcgegatgtacgggecagatat
acgcegtt
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Plasmid M26 — pNEU iRFP713-sfGFP + tRNAM'5 (3x)
iRFP713 sSfGFP_tRNAM'® (3x)

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecccgeccattgacgtc tgacgtatgttcccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggeccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggcetaactagagaacccactgcttactggcettatcgaaattaatacgactcactatagggagacccaagetggetagegeccacc ATGGCCGAAGGATCTGTGGCCAGACAGCCTGATCTGCTGACCTGCGACGACGAGCCCATTC
ATATCCCTGGCGCCATTCAGCCTCACGGACTGCTGCTTGCTCTGGCCGCCGATATGACAATCGTGGCCGGCAGCGATAACCTGCCTGAGCTGACAGGACTGGCCATCGGAGCCCTGATTGGAAGA
TCTGCCGCCGACGTGTTCGACAGCGAGACACACAACAGACTGACAATCGCCCTGGCCGAACCTGGTGCTGCTGTGGGAGCACCTATCACCGTGGGCTTCACCATGAGAAAGGACGCCGGCTTTAT
CGGCAGCTGGCACAGACACGACCAGCTGATCTTTCTGGAACTGGAACCTCCTCAGAGAGATGTGGCCGAGCCTCAGGCCTTCTTCAGAAGGACCAACAGCGCCATCAGACGGCTGCAGGCCGCT
GAGACACTGGAATCTGCTTGTGCCGCCGCTGCTCAAGAAGTGCGGAAGATCACCGGCTTCGACCGCGTGATGATCTACAGATTCGCCAGCGACTTCAGCGGCGAAGTGATCGCCGAAGATAGATG
CGCCGAGGTGGAAAGCAAGCTGGGCCTGCATTACCCTGCCAGCACAGTTCCTGCTCAGGCCAGAAGGCTGTACACCATCAATCCCGTGCGGATCATCCCCGACATCAACTACAGACCCGTGCCTG
TGACACCCGATCTGAACCCTGTTACCGGCAGACCCATCGACCTGAGCTTCGCCATCCTGAGATCCGTGTCTCCCGTGCACCTGGAATTCATGCGGAACATCGGCATGCACGGCACCATGAGCATCT
CTATCCTGCGGGGCGAAAGACTGTGGGGCCTGATCGTGTGTCACCACAGAACCCCTTACTACGTGGACCTGGATGGCAGACAGGCCTGCGAACTGGTTGCTCAGGTTCTGGCTTGGCAGATCGGC
GTGATGGAAGAGAGCAAGGGCGAAGAACTGTTCACCGGCGTGGTGCCCATTCTGGTTGAACTGGATGGCGACGTGAACGGCCACAAGTTCAGCGTTAGAGGCGAAGGCGAAGGGGATGCCACAA
ACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGAAAGCTGCCCGTGCCTTGGCCTACACTGGTCACCACACTGACATACGGCGTGCAGTGCTTCAGCAGATACCCCGACCATATGAAGCGG
CACGACTTCTTCAAGAGCGCCATGCCTGAGGGCTACGTGCAAGAGAGAACCATCAGCTTCAAGGACGACGGCACCTACAAGACCAGAGCCGAAGTGAAGTTCGAGGGCGACACCCTGGTCAACC
GGATCGAGCTGAAGGGCATCGATTTCAAAGAGGACGGCAACATCCTGGGCCACAAGCTCGAGTACAACTTCAACAGCCACAACGTGTACATCACCGCCGACAAGCAGAAGAACGGCATCAAGGC
CAACTTCAAGATCCGGCACAACGTGGAAGATGGCAGCGTGCAGCTGGCCGATCACTACCAGCAGAACACACCCATCGGAGATGGCCCTGTGCTGCTGCCCGATAACCACTACCTGAGCACACAGA
GCGTGCTGAGCAAGGACCCCAACGAGAAGAGGGACCACATGGTCCTGCTGGAATTCGTGACAGCCGCCGGAATCACCCACGGCATGGATGAGCTGTACAAGtgagcggcecgctttaaaccegetgatcagecteg
actgtgccttctagttgccagecatctgttgtttgccectcceeegtgecttecttgacecectggaaggtgecacteccactgtcectttectaat tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtggggtggggcaggacagcaagggggaggattgggaagacaat
agcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgcagegtgaccgetacacttgeccagegecctagegeccgcetectttegctttettcectt
cctttctcgecacgttcgecggcetttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgecectttgacgttggagtccacgttctttaatagtggacte
ttgttccaaactggaacaacactcaaccctatctcggtctattctittgatttataagggattttgccgatttcggectattggt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaa
gcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagcatgceatcetcaattagtcagcaaccatagtcececgeccctaactcegeccatcecegeccctaactcecgeccagttcecgeccattctccgeccecatggetgactaatttttittatttat
gcagaggccgaggcecgcctcetgectctgagcetattccagaagtagtgaggaggcttttttggaggcectaggcettttgcaaaaagcetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgcatgattgaacaagatggattgcacgcaggttctccggecgett
gggtggagaggctattcggctatgactgggcacaacagacaatcggcetgetctgatgcegecgtgttccggetgtcagegcaggggegeccggttettittgtcaagaccgacctgteeggtgeecctgaatgaactgcaggacgaggcagegeggcetategtggetggecacgacgggegttectt
gcgcagctgtgctcgacgttgtcactgaagcgggaagggactggetgcetattgggecgaagtgeccggggceaggatctectgtcatetcaccttgetectgeccgagaaagtateccatcatggetgatgcaatgecggeggcetgeatacgettgatceggetacctgeccattcgaccaccaagecgaaac
atcgcatcgagcgagcacgtactcggatggaagcecggtcttgtcgatcaggatgatctggacgaagagcatcaggggetegegecagecgaactgticgccaggetcaaggegegceatgeccgacggegaggatctegtegtgaccecatggegatgcectgcettgeecgaatatcatggtggaaa
atggccgcttttctggattcatcgactgtggeeggetgggtgtggeggaccgctatcaggacatagegttggcetaccegtgatattgetgaagagcettggecggegaatgggcetgaccgcettectegtgetttacggtatcgeegetceegattcgcagegeategecttctategecttettgacgagttettet
gagcgggactctggggticgaaatgaccgaccaagcgacgcccaacctgccatcacgagatttcgattccaccgecgecttctatgaaaggttgggceticggaategtittccgggacgecggetggatgateectccagegeggggatcetecatgetggagttcticgeccaccccaacttgtttattge
agcttataatggttacaaat: jcaatagcatcacaaatttcacaaat: jcatttttttcactgcattctagtigtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtcectctagetagagettggegtaatcatggtcatagetgtttcctgtgtgaaattgttatccgcetcacaattccac
acaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagcetaactcacattaattgegttgegcetcactgeccgctttccagtcgggaaacctgtegtgecagetgeattaatgaatcggccaacgegeggggagaggeggtttgegtattgggegcetetteegettecteg
ctcactgactcgcetgegceteggtegticggetgecggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggecgegttgetggegtttttccataggeteecge
ccccctgacgagceateac tcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccceectggaagcetecctegtgegcetetectgtticcgacectgecgettaccggatacctgteegecttictcecttcgggaagegtggegctttetcatagetcacg
ctgtaggtatctcagttcggtgtaggtcgttcgctccaagcetgggcetgtgtgcacgaaccccccgttcageccgaccgetgegecttatccggtaactategtettgagtccaaccecggtaagacacgacttatcgeccactggcagcagecactggtaacaggattagcagagegaggtatgtaggeg
gtgctacagagttcttigaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegcetctgetgaagecagttaccttege jagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtttttigtttgcaagcagcagattacgcgcagaaaaaaag
gatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatc ggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcag
tgaggcacctatctcagcegatctgtctatticgticatccatagttgectgactceeegtegtgtagataactacgatacgggagggcttaccatctggececcagtgetgcaatgataccgegagacccacgctcaccggcetccagatitatcagcaataaaccagccageccggaagggecgagege
agaagtggtcctgcaactttatccgectceatccagtctattaattgttgccgggaagcetagagtaagtagttcgecagttaatagtttgecgcaacgttgttgecattgctacaggceategtggtgtcacgetegtegtttggtatggcttecattcagetceggttcccaacgatcaaggegagttacatgatce
cccatgttgtge gcggttagctecttcggtectcegategttgtcagaagtaagttggecgeagtgttatcactcatggttatggcagcactgceataattctcttactgtcatgccatccgtaagatgcetttictgtgactggtgagtactcaaccaagtceattctgagaatagtgtatgcggegaceg
agttgctcttgcccggegtcaatacgggataataccgegecacatagcagaactttaaaagtgctcatcatiggaaaacgttcttcggggegaaaactctcaaggatcttaccgetgtigagatccagtticgatgtaacccactcgtgcacccaactgatcettcageatcttttactttcaccagegtttctg
ggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgtigaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttac t aaataggggttccgegeacatttcceceg
aaaagtgccacctgacgtcgacaaaaaaCGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctitccacaagatatataaagccaagaaatcgaaatactttcaag
ttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtatttigtactaatatctttgtgtitacagtcaaattaattctaattatctctctaacagectigtatcgtatatgcaaatatgaaggaatcatgggaaataggcecctcttcctgee
cctcgac GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCC Cyggtgtttcgtcctitccacaagatatataaagccaagaaatcgaaatactticaagttacggtaagceatatg
atagtccattttaaaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtatttigtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagccttgtatcgtatatgcaaatatgaaggaatcatgggaaataggcecctcttcctgcccctcgacaaaaaaC
GGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctttccacaac gccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaac
ataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtcaaattaattctaattatctctctaacagecttgtatcgtatatge yjaaggaatcatgggaaataggccctcttcctgcecctegagtctagaccegatecectatggtge
actctcagtacaatctgctctgatgccgcatagttaagecagtatctgeteectgettgtgtgttggaggtcgetgagtagtgecgegagcaaaatttaagctacaacaaggcaaggcettgaccgacaattgcatgaagaatcetgcettagggttaggegttttgegcetgcettcgegatgtacgggecagatat
acgcegtt

Plasmid 113 — pNEU iRFP713-sfGFP(Y150*) + tRNAM1®
iRFP713 SfGFP(Y150*) tRNAM'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgecccaacgaccecccgeccattgacgtc tgacgtatgttcccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttiggcagtacatcaagtgtatcatatgccaagtacgcccectattgacgtcaatgacggtaaatggcccgectggeattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatcgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttitggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggcetaactagagaacccactgcttactggcettatcgaaattaatacgactcactatagggagacccaagetggetagegccacc ATGGCCGAAGGATCTGTGGCCAGACAGCCTGATCTGCTGACCTGCGACGACGAGCCCATTC
ATATCCCTGGCGCCATTCAGCCTCACGGACTGCTGCTTGCTCTGGCCGCCGATATGACAATCGTGGCCGGCAGCGATAACCTGCCTGAGCTGACAGGACTGGCCATCGGAGCCCTGATTGGAAGA
TCTGCCGCCGACGTGTTCGACAGCGAGACACACAACAGACTGACAATCGCCCTGGCCGAACCTGGTGCTGCTGTGGGAGCACCTATCACCGTGGGCTTCACCATGAGAAAGGACGCCGGCTTTAT
CGGCAGCTGGCACAGACACGACCAGCTGATCTTTCTGGAACTGGAACCTCCTCAGAGAGATGTGGCCGAGCCTCAGGCCTTCTTCAGAAGGACCAACAGCGCCATCAGACGGCTGCAGGCCGCT
GAGACACTGGAATCTGCTTGTGCCGCCGCTGCTCAAGAAGTGCGGAAGATCACCGGCTTCGACCGCGTGATGATCTACAGATTCGCCAGCGACTTCAGCGGCGAAGTGATCGCCGAAGATAGATG
CGCCGAGGTGGAAAGCAAGCTGGGCCTGCATTACCCTGCCAGCACAGTTCCTGCTCAGGCCAGAAGGCTGTACACCATCAATCCCGTGCGGATCATCCCCGACATCAACTACAGACCCGTGCCTG
TGACACCCGATCTGAACCCTGTTACCGGCAGACCCATCGACCTGAGCTTCGCCATCCTGAGATCCGTGTCTCCCGTGCACCTGGAATTCATGCGGAACATCGGCATGCACGGCACCATGAGCATCT
CTATCCTGCGGGGCGAAAGACTGTGGGGCCTGATCGTGTGTCACCACAGAACCCCTTACTACGTGGACCTGGATGGCAGACAGGCCTGCGAACTGGTTGCTCAGGTTCTGGCTTGGCAGATCGGC
GTGATGGAAGAGAGCAAGGGCGAAGAACTGTTCACCGGCGTGGTGCCCATTCTGGTTGAACTGGATGGCGACGTGAACGGCCACAAGTTCAGCGTTAGAGGCGAAGGCGAAGGGGATGCCACAA
ACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGAAAGCTGCCCGTGCCTTGGCCTACACTGGTCACCACACTGACATACGGCGTGCAGTGCTTCAGCAGATACCCCGACCATATGAAGCGG
CACGACTTCTTCAAGAGCGCCATGCCTGAGGGCTACGTGCAAGAGAGAACCATCAGCTTCAAGGACGACGGCACCTACAAGACCAGAGCCGAAGTGAAGTTCGAGGGCGACACCCTGGTCAACC
GGATCGAGCTGAAGGGCATCGATTTCAAAGAGGACGGCAACATCCTGGGCCACAAGCTCGAGTACAACTTCAACAGCCACAACGTGTAGATCACCGCCGACAAGCAGAAGAACGGCATCAAGGC
CAACTTCAAGATCCGGCACAACGTGGAAGATGGCAGCGTGCAGCTGGCCGATCACTACCAGCAGAACACACCCATCGGAGATGGCCCTGTGCTGCTGCCCGATAACCACTACCTGAGCACACAGA
GCGTGCTGAGCAAGGACCCCAACGAGAAGAGGGACCACATGGTCCTGCTGGAATTCGTGACAGCCGCCGGAATCACCCACGGCATGGATGAGCTGTACAAGtgagcggcecgctitaaaccegetgatcagecteg
actgtgccttctagttgccagecatctgttgtttgccectcceeegtgecttecttgacecectggaaggtgecacteccactgtcctttectaat tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtggggtggggcaggacagcaagggggaggattgggaagacaat
agcaggcatgctggggatgcggtgggctcetatggcttctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgcagegtgaccgetacacttgeccagegecctagegeccgcetectttegctttetteectt
cctttctcgecacgttcgecggcetticcecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgecectttgacgttggagtccacgttctttaatagtggacte
ttgttccaaactggaacaacactcaaccctatctcggtctattctittgatttataagggattttgccgatttcggectattggt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtggaaagtccccaggcetecccagecaggcagaagtatgcaaa
gcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagcatgcatcetcaattagtcagcaaccatagtccecgeccctaactcegeccatcecegeccectaactcecgeccagttcecgeccattctcecgecceatggetgactaatttttittatttat
gcagaggccgaggcecgcctctgectctgagcetattccagaagtagtgaggaggcttttttggaggcectaggcettttgcaaaaagcetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgcatgattgaacaagatggattgcacgcaggttctccggecgett
gggtggagaggctattcggctatgactgggcacaacagacaatcggcetgetctgatgcegecgtgttccggetgtcagegcaggggegeccggttettittgtcaagaccgacctgteceggtgeecctgaatgaactgcaggacgaggcagegeggcetategtggetggecacgacgggegttectt
gcgcagctgtgctcgacgttgtcactgaagcgggaagggactggetgcetattgggecgaagtgeccggggeaggatctectgtecatetcaccttgetectgeccgagaaagtateccatcatggetgatgcaatgecggeggetgeatacgettgatceggetacctgeccattcgaccaccaagecgaaac
atcgcatcgagcgagcacgtactcggatggaagcecggtcttgtcgatcaggatgatctggacgaagagcatcaggggetegegecagecgaactgticgccaggetcaaggegegceatgecccgacggegaggatctegtegtgaccecatggegatgectgcettgecgaatatcatggtggaaa
atggccgcttttctggattcatcgactgtggeceggetgggtgtggeggaccgctatcaggacatagegttggcetaccegtgatattgctgaagagcettggecggegaatgggcetgaccgcettectegtgetttacggtatcgeegetceegattcgcagegeategecttctategecttettgacgagttettct
gagcgggactctggggticgaaatgaccgaccaagcgacgcccaacctgcecatcacgagatttcgattccaccgecgecttctatgaaaggttgggceticggaategtittccgggacgecggetggatgatcectccagegeggggatcetecatgetggagttcticgeccaccccaacttgtttattge
agcttataatggttacaaat: jcaatagcatcacaaatttcacaaat: jcatttttttcactgcattctagtigtggtttgtccaaactcatcaatgtatcttatcatgtetgtataccggtectctagetagagettggegtaatcatggtcatagetgtttcctgtgtgaaattgttatccgcetcacaattccac
acaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagcetaactcacattaattgegttgegcetcactgeccgctttccagtcgggaaacctgtegtgecagetgeattaatgaatcggccaacgegeggggagaggeggtttgegtattgggegcetetteegettecteg
ctcactgactcgcetgcgcetcggtegticggetgecggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggecgegttgetggegtttttccataggeteege
ccccctgacgagceateac tcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttcccectggaagcetecctegtgegcetetectgttccgacectgecgettaccggatacctgteegecttictececttcgggaagegtggegctttetcatagetcacg
ctgtaggtatctcagttcggtgtaggtcgttcgctccaagcetgggcetgtgtgcacgaaccecccgttcageccgaccgetgegecttatccggtaactategtettgagtccaaccecggtaagacacgacttatcgeccactggcagcagecactggtaacaggattagcagagegaggtatgtaggeg
gtgctacagagttcttigaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegcetetgetgaagecagttaccttege jagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtttttigtttgcaagcagcagattacgcgcagaaaaaaag
gatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatc ggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcag
tgaggcacctatctcagcegatctgtctatticgticatccatagttgectgactceecegtegtgtagataactacgatacgggagggcttaccatctggececcagtgetgcaatgataccgegagacccacgctcaccggcetccagatttatcagcaataaaccagccagccggaagggecgagege
agaagtggtcctgcaactttatccgectceatccagtctattaattgttgccgggaagcetagagtaagtagttcgecagttaatagtttgecgcaacgttgttgecattgctacaggceategtggtgtcacgctegtegtttggtatggcttecattcagceteceggttcccaacgatcaaggegagttacatgatce
cccatgttgtge gcggttagctecttcggtectcegategttgtcagaagtaagttggecgeagtgttatcactcatggttatggcagcactgceataattctettactgtcatgccatccgtaagatgcetttictgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggegaceg
agttgctcttgcccggegtcaatacgggataataccgegecacatagcagaactttaaaagtgctcatcatiggaaaacgttcttcggggegaaaactctcaaggatcttaccgcetgtigagatccagtticgatgtaacccactcgtgcacccaactgatcettcageatcttttactttcaccagegtttctg
ggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttectttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttac t aaataggggttccgegeacatttcceceg
aaaagtgccacctgacgtcgacaaaaaaCGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtttcgtcctitccacaagatatataaagccaagaaatcgaaatactttcaag
ttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaaactacccaagaaattattacttictacgtcacgtatttigtactaatatctttgtgtitacagtcaaattaattctaattatctctctaacagectigtatcgtatatgcaaatatgaaggaatcatgggaaataggcecctcttcctgee
cctcgagtctagacccgatcccectatggtgcactctcagtacaatetgetctgatgccgeatagttaagecagtatetgetecctgettgtgtgttggaggtcgetgagtagtgecgecgagceaaaatttaagctacaacaaggcaaggcettgaccgacaattgcatgaagaatctgcettagggttaggegttt
tgcgcetgettcgegatgtacgggecagatatacgegtt
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Plasmid M27 — pNEU iRFP713-sfGFP(Y 150%)
iRFP713 sfGFP(Y150%)

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgaccecccgeccattgacgtc jacgtatgttcccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggecccgcectggceattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatecgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggcetaactagagaacccactgcttactggcettatcgaaattaatacgactcactatagggagacccaagetggetagegeccacc ATGGCCGAAGGATCTGTGGCCAGACAGCCTGATCTGCTGACCTGCGACGACGAGCCCATTC

ATATCCCTGGCGCCATTCAGCCTCACGGACTGCTGCTTGCTCTGGCCGCCGATATGACAATCGTGGCCGGCAGCGATAACCTGCCTGAGCTGACAGGACTGGCCATCGGAGCCCTGATTGGAAGA

TCTGCCGCCGACGTGTTCGACAGCGAGACACACAACAGACTGACAATCGCCCTGGCCGAACCTGGTGCTGCTGTGGGAGCACCTATCACCGTGGGCTTCACCATGAGAAAGGACGCCGGCTTTAT
CGGCAGCTGGCACAGACACGACCAGCTGATCTTTCTGGAACTGGAACCTCCTCAGAGAGATGTGGCCGAGCCTCAGGCCTTCTTCAGAAGGACCAACAGCGCCATCAGACGGCTGCAGGCCGCT

GAGACACTGGAATCTGCTTGTGCCGCCGCTGCTCAAGAAGTGCGGAAGATCACCGGCTTCGACCGCGTGATGATCTACAGATTCGCCAGCGACTTCAGCGGCGAAGTGATCGCCGAAGATAGATG
CGCCGAGGTGGAAAGCAAGCTGGGCCTGCATTACCCTGCCAGCACAGTTCCTGCTCAGGCCAGAAGGCTGTACACCATCAATCCCGTGCGGATCATCCCCGACATCAACTACAGACCCGTGCCTG
TGACACCCGATCTGAACCCTGTTACCGGCAGACCCATCGACCTGAGCTTCGCCATCCTGAGATCCGTGTCTCCCGTGCACCTGGAATTCATGCGGAACATCGGCATGCACGGCACCATGAGCATCT
CTATCCTGCGGGGCGAAAGACTGTGGGGCCTGATCGTGTGTCACCACAGAACCCCTTACTACGTGGACCTGGATGGCAGACAGGCCTGCGAACTGGTTGCTCAGGTTCTGGCTTGGCAGATCGGC

GTGATGGAAGAGAGCAAGGGCGAAGAACTGTTCACCGGCGTGGTGCCCATTCTGGTTGAACTGGATGGCGACGTGAACGGCCACAAGTTCAGCGTTAGAGGCGAAGGCGAAGGGGATGCCACAA
ACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGAAAGCTGCCCGTGCCTTGGCCTACACTGGTCACCACACTGACATACGGCGTGCAGTGCTTCAGCAGATACCCCGACCATATGAAGCGG

CACGACTTCTTCAAGAGCGCCATGCCTGAGGGCTACGTGCAAGAGAGAACCATCAGCTTCAAGGACGACGGCACCTACAAGACCAGAGCCGAAGTGAAGTTCGAGGGCGACACCCTGGTCAACC

GGATCGAGCTGAAGGGCATCGATTTCAAAGAGGACGGCAACATCCTGGGCCACAAGCTCGAGTACAACTTCAACAGCCACAACGTGTAGATCACCGCCGACAAGCAGAAGAACGGCATCAAGGC

CAACTTCAAGATCCGGCACAACGTGGAAGATGGCAGCGTGCAGCTGGCCGATCACTACCAGCAGAACACACCCATCGGAGATGGCCCTGTGCTGCTGCCCGATAACCACTACCTGAGCACACAGA
GCGTGCTGAGCAAGGACCCCAACGAGAAGAGGGACCACATGGTCCTGCTGGAATTCGTGACAGCCGCCGGAATCACCCACGGCATGGATGAGCTGTACAAGtgagcggcecgctttaaaccegetgatcagecteg

actgtgccttctagttgccagecatctgttgtttgccectcceeegtgecttecttgacecectggaaggtgecacteccactgtcectttectaat tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtggggtggggcaggacagcaagggggaggattgggaagacaat
agcaggcatgctggggatgecggtgggctcetatggcettctgaggcggaaagaaccagetggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgcagegtgaccgetacacttgeccagegecctagegeccgcetectttegctttettcectt
cctttctcgecacgttcgecggcetttccecegtcaagcetctaaatcgggggctecectttagggttcegatttagtgetttacggecacctegaccee ttgattagggtgatggttcacgtagtgggccatcgecctgatagacggtttticgecctttgacgttggagtecacgttctitaatagtggactc
ttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggatttigccgatttcggectattggt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaa
gcatgcatctcaattagtcagcaaccaggtgtggaaagtccccaggcetccccagcaggcagaagtatgcaaagcatgceatcetcaattagtcagcaaccatagtcececgeccctaactcegeccatcecegeccctaactcecgeccagttcecgeccattctccgeccecatggetgactaatttttittatttat
gcagaggccgaggcecgcctcetgectctgagcetattccagaagtagtgaggaggcttttttggaggcectaggcettttgcaaaaagcetcccgggagcttgtatatceattticggatctgatcaagagacaggatgaggategtttcgcatgattgaacaagatggattgcacgcaggttctccggecgett
gggtggagaggctattcggctatgactgggcacaacagacaatcggcetgetctgatgcegecgtgttccggetgtcagegcaggggegeccggttettittgtcaagaccgacctgteeggtgeecctgaatgaactgcaggacgaggcagegeggcetategtggetggecacgacgggegttectt
gcgcagctgtgctcgacgttgtcactgaagcgggaagggactggetgcetattgggecgaagtgeccggggceaggatctectgtcatetcaccttgetectgeccgagaaagtateccatcatggetgatgcaatgecggeggcetgeatacgettgatceggetacctgeccattcgaccaccaagecgaaac

atcgcatcgagcgagcacgtactcggatggaagcecggtcttgtcgatcaggatgatctggacgaagagcatcaggggetegegecagecgaactgticgccaggetcaaggegegceatgeccgacggegaggatctegtegtgaccecatggegatgcectgcettgeecgaatatcatggtggaaa
atggccgcttttctggattcatcgactgtggeeggetgggtgtggeggaccgctatcaggacatagegttggcetaccegtgatattgetgaagagcettggecggegaatgggcetgaccgcettectegtgetttacggtatcgeegetceegattcgcagegeategecttctategecttettgacgagttettet
gagcgggactctggggttcgaaatgaccgaccaagcgaogccoaacctgccatcacgagatttcgattocaccgccgccttctatgaaaggttgggcttcggaatcgttttccgggacgccggctggatgatcctccagcgcggggatctcatgctggagttcttcgcccaccccaacttgtttattgc
agcttataatggttac jcaatagcatcacaaatttcacaaat jcatttttttcactgcattctagtigtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtcectctagetagagettggegtaatcatggtcatagetgtttcctgtgtgaaattgttatccgcetcacaattccac
acaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagcetaactcacattaattgegttgegcetcactgeccgctttccagtcgggaaacctgtegtgecagetgeattaatgaatcggccaacgegeggggagaggeggtttgegtattgggegcetetteegettecteg
ctcactgactcgcetgegceteggtegticggetgecggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggecgegttgetggegtttttccataggeteecge
ccccctgacgagceateac tcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccceectggaagcetecctegtgegcetetectgtticcgacectgecgettaccggatacctgteegecttictcecttcgggaagegtggegctttetcatagetcacg
ctgtaggtatctcagttcggtgtaggtcgttcgctccaagcetgggcetgtgtgcacgaaccccccgttcageccgaccgetgegecttatccggtaactategtettgagtccaaccecggtaagacacgacttatcgeccactggcagcagecactggtaacaggattagcagagegaggtatgtaggeg
gtgctacagagttcttigaagtggtggcectaactacggctacactagaagaacagtatttggtatctgegcetctgetgaagecagttaccttege jagttggtagctcttgatccggcaaacaaaccaccgcetggtageggtggtttttigtttgcaagcagcagattacgcgcagaaaaaaag

gatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatc ggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcag
tgaggcacctatctcagcgatctgtctatttcgttcatccatagttgectgactccecgtegtgtagataactacgatacgggagggcettaccatctggececcagtgetgcaatgataccgecgagacccacgctcaccggcetccagatttatcagcaat: cagccagccggaagggecgagege

agaagtggtcctgcaactttatccgectceatccagtctattaattgttgccgggaagcetagagtaagtagttcgecagttaatagtttgecgcaacgttgttgecattgctacaggceategtggtgtcacgetegtegtttggtatggcttecattcagetceggttcccaacgatcaaggegagttacatgatce

cccatgttgtge gcggttagctecttcggtectcegategttgtcagaagtaagttggecgeagtgttatcactcatggttatggcagcactgceataattctcttactgtcatgccatccgtaagatgcetttictgtgactggtgagtactcaaccaagtceattctgagaatagtgtatgcggegaceg
agttgctcttgcccggegtcaatacgggataataccgegecacatagcagaactttaaaagtgctcatcatiggaaaacgttcticggggegaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactcgtgcacccaactgatcettcageatcttttactttcaccagegtttctg
ggtgagc aggaaggcaaaatgccgc gggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttac t aaataggggttccgegeacatttcceceg

aaaagtgccacctgacgtcgagtctagacccgatcccctatggtgcactctcagtacaatctgetctgatgccgeatagttaagecagtatetgeteectgettgtgtgtiggaggtegetgagtagtgegecgagcaaaatttaagctacaacaaggcaaggcettgaccgacaattgcatgaagaatct
gcttagggttaggegttttgegcetgettcgegatgtacgggecagatatacgegtt

Plasmid M28 — pNEU M2R(Y150*) + tRNAM1®
M:R(V186*) tRNA'S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccegectggetgaccgeccaacgaccecccgeccattgacgtc jacgtatgttcccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggecccgectggceattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatecgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagctggctagcgccaccATGAACAACAGCACCAACTCCAGCAACAACTCTCTGGCCCTGACAAGCCCCTACAAGACCTT
CGAGGTGGTGTTCATCGTGCTGGTGGCCGGCTCTCTGAGCCTGGTTACCATCATCGGCAACATCCTGGTCATGGTGTCCATCAAAGTGAACCGGCATCTGCAGACCGTGAACAACTACTTCCTGTTC
AGCCTGGCCTGCGCCGACCTGATCATCGGCGTGTTCAGCATGAACCTGTACACACTGTACACCGTGATCGGCTACTGGCCTCTGGGCCCTGTTGTGTGTGATCTGTGGCTGGCCCTGGACTACGTG
GTGTCTAATGCCAGCGTGATGAACCTGCTGATCATCAGCTTCGACCGGTACTTCTGCGTGACCAAGCCTCTGACATACCCCGTGAAGCGGACCACAAAGATGGCCGGCATGATGATTGCCGCCGCT
TGGGTGCTGAGCTTCATTCTGTGGGCCCCTGCCATCCTGTTCTGGCAGTTTATCGTGGGCGTCAGAACCGTGGAAGATGGCGAGTGCTACATCCAGTTCTTCAGCAACGCCGCCTAGACCTTCGGA
ACAGCCATTGCCGCCTTTTACCTGCCAGTGATCATCATGACCGTGCTGTACTGGCACATCAGCCGGGCCAGCAAGAGCCGGATCAAGAAGGACAAGAAAGAACCCGTGGCCAATCAGGACCCCGT
GTCTCCATCTCTGGTGCAGGGCAGAATCGTGAAGCCCAACAACAACAATATGCCCAGCAGCGACGACGGCCTGGAACACAACAAGATCCAGAACGGCAAGGCCCCTAGAGATCCCGTGACCGAG
AATTGCGTGCAGGGCGAAGAGAAAGAGAGCAGCAACGACAGCACAAGCGTGTCCGCCGTGGCCTCCAACATGAGAGATGACGAGATCACCCAGGACGAGAACACCGTGTCTACAAGCCTGGGC
CACAGCAAGGATGAGAACAGCAAGCAGACCTGCATCCGGATCGGCACCAAGACACCCAAGAGCGATAGCTGCACCCCTACCAACACCACAGTGGAAGTCGTGGGCAGCAGCGGACAGAATGGC
GACGAGAAGCAGAACATCGTGGCCCGGAAGATCGTGAAGATGACCAAGCAGCCCGCCAAGAAGAAGCCTCCTCCAAGCCGCGAGAAGAAAGTGACCAGAACCATCCTGGCCATCCTGCTGGCCT
TCATCATCACATGGGCCCCTTACAACGTGATGGTGCTGATCAACACCTTCTGCGCCCCTTGCATCCCCAATACCGTGTGGACCATCGGCTATTGGCTGTGTTACATCAACTCCACCATCAATCCCGC
CTGCTACGCCCTGTGCAACGCCACCTTCAAGAAAACCTTCAAGCACCTCCTGATGTGTCACTACAAGAACATCGGCGCCACCAGAtgagcggccgctttaaaccecgctgatcagectcgactgtgecttctagttgccagecatctgtt
gtttgcecectecececgtgecttecttgaccetggaaggtgecactcecactgtectttect tgaggaaattgcatcgcattgtctgagtaggtgtcattctatictggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagcaggeatgctggggatgeggtggg
ctctatggcttctgaggecggaaagaaccagcetggggctctagggggtatccccacgegecctgtageggegeattaagecgeggegggtgtggtggttacgegeagegtgaccgcetacacttgccagegecctagegeccgctcctttegcetttettcecttectttctcgecacgttcgecggetttceece
gtcaagctctaaatcgggggctecctttagggttcecgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggcecatcgecctgatagacggtttttcgecctttgacgtiggagtccacgttctttaatagtggactcttgticcaaactggaacaacactcaac
cctatctcggtctattcttttgatttataagggattttgccgatttcggcectattggtt tgagctgatttaac tttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaacca
ggtgtggaaagtccccaggctccccagcaggcagaagtatgcaaagceatgceatcetcaattagtcagcaaccatagtcececgeccctaactcegeccateecegeccectaactcecgeccagttcecgeccattctccgeccecatggetgactaattttttttatttatgcagaggecgaggecgectetgecte
tgagctattccagaagtagtgaggaggcttttttggaggcectaggcttttgcaaaaagcetcccgggagcttgtatatccattttcggatctgatcaagagacaggatgaggategtttcgcatgattgaacaagatggattgcacgcaggttctccggecgettgggtggagaggcetattcggetatgact
gggcacaacagacaatcggctgctctgatgccgecgtgticcggetgtcagecgecaggggegeccggttctttttgtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgaggcagegeggctatecgtggetggecacgacgggegttecttgegecagetgtgetegacgttgtcactga
agcgggaagggactggctgcetatigggcgaagtgccggggeaggatctectgtcatctcaccttgetectgeccgagaaagtatcecatcatggetgatgcaatgecggeggcetgeatacgcttgatcecggetacctgeccattcgaccaccaagcgaaacatcgecatcgagecgagceacgtactcgga
tggaagccggtcttgtcgatcaggatgatctggacgaagageatcaggggetcgegecagecgaactgticgccaggetcaaggegegceatgecegacggegaggatctegtegtgacccatggegatgectgettgeccgaatatcatggtggaaaatggecgcttttctggattcatcgactgtg
gceggcetgggtgtggeggaccgcetatcaggacatagegttggcetaceegtgatattgectgaagagettggecggegaatgggetgaccgcttectegtgetttacggtatcgecgeteeegattcgcagegeategcectictatcgecttettgacgagttcttctgagecgggactctggggttcgaaatga
ccgaccaagcgacgcccaacctgccatcacgagatttcgattccaccgecgectictatgaaaggttgggcttcggaategttticcgggacgecggcetggatgatectccagegeggggatctcatgetggagttcticgecccaccecaacttgtttattgcagettataatggttacaaataaagcaat
agcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtcctctagetagagcettggegtaatcatggtecatagcetgtttcetgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaa
gtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtogtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgctcttccgcttcctcgctcactgactcgctgcgctcggtcgttc
ggctgcggegageggtatcagetcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgt jgccgcegttgctggegtttttccataggcetcegeccecctgacgagceatcac
gacgctcaagtcagaggtggcgaaacccgacaggactat gataccaggcgtttcccectggaagctecctegtgegetetectgttccgaccectgecgcettaccggatacctgteegectttcteecttcgggaagegtggegcetttctcatagetcacgetgtaggtatetcagttcggtgtaggte
gttcgctccaagetgggcetgtgtgcacgaacccecegttcageccgaccgetgegecttatceggtaactategtettgagtccaacccggtaagacacgacttatcgeccactggcagcagcecactggtaacaggattagcagagecgaggtatgtaggeggtgctacagagttcttgaagtggtgge
ctaactacggctacactagaagaacagtatttggtatctgcgctctgctgaagcecagttaccticggaaaaagagttggtagctcttgatccggcaaacaaaccaccgetggtageggtggtttttttgtttgcaagcagcagattacgegeag jgatctcaagaagatcctttgatcttttct
acggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatc jgatcttcacctagatccttttaaatt: jaagttttaaatcaatctaaac jagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtct
atttcgttcatccatagttgcctgactceceegtegtgtagataactacgatacgggagggcttaccatctggecccagtgetgcaatgataccgecgagacccacgcetcaccggetccagatttatcagcaataaaccagccageccggaagggecgagegcagaagtggtectgcaactttatcegec
tccatccagtctattaattgttgccgggaagcetagagtaagtagttcgecagttaatagtttgecgcaacgttgttgccattgctacaggcategtggtgtcacgcetegtegttiggtatggeticattcagetcecggttcccaacgatcaaggegagttacatgatcececcatgttgtgcaaaaaageggttag
ctectteggtecteecgategttgtcagaagtaagttggecgeagtgttatcactcatggttatggcageactgceataattctcttactgtcatgccatcecgtaagatgctttictgtgactggtgagtactcaaccaagteattctgagaatagtgtatgcggegaccgagttgcetcttgeccggegtcaatacgg
gataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgcetgttgagatccagttcgatgtaacccactegtgcacccaactgatcttcagceatcttttactttcaccagegtttctgggtgage aggaaggcaaa
atgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgegeacatticcccgaaaagtgccacctgacgtcgacaaa
2aaCGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cygtgtticgtcctitccacaac gccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccatttta
aaacataattttaaaactgcaaactacccaagaaattattactttctacgtcacgtattttgtactaatatcttigtgtttacagtcaaattaattctaattatctctctaacagecttgtatcgtatatgcaaatatgaaggaatcatgggaaataggecctcettcctgeccctcgagtctagaccegateecctatg
gtgcactctcagtacaatctgctctgatgccgeatagttaageccagtatctgctecctgettgtgtgttggaggtegetgagtagtgecgegagcaaaatttaagcetacaacaaggcaaggcttgaccgacaattgcatgaagaatcetgettagggttaggegttttgegetgcettcgegatgtacgggeca
gatatacgcgtt
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Plasmid M29 — pNEU B-actin(K118*) + tRNAM1
B-actin(K118*) tRNAY"S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccecgectggetgaccgeccaacgacceecgeccattgacgtc tgacgtatgttcccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggecccgcectggceattatgcccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatecgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagctggctagcgccaccATGGACGACGATATCGCCGCTCTGGTGGTGGATAATGGCAGCGGAATGTGCAAGGCCGGAT
TTGCCGGGGATGATGCCCCTAGAGCCGTGTTTCCTAGCATCGTGGGCAGACCTAGACACCAGGGCGTGATGGTTGGAATGGGCCAGAAAGACAGCTACGTGGGCGACGAGGCCCAGAGCAAGAG
AGGAATCCTGACACTGAAGTACCCCATCGAGCACGGCATCGTGACCAACTGGGACGACATGGAAAAGATCTGGCACCACACCTTCTACAACGAGCTGAGAGTGGCCCCTGAGGAACACCCTGTGC
TGCTGACAGAAGCCCCTCTGAACCCTAAGGCCAACCGCGAGTAGATGACCCAGATCATGTTCGAGACATTCAACACGCCCGCTATGTACGTGGCCATCCAGGCTGTGCTGAGCCTGTATGCCAGC
GGCAGAACAACCGGAATCGTGATGGATTCTGGCGACGGCGTGACCCACACCGTGCCTATCTATGAGGGATACGCCCTGCCTCACGCCATCCTGAGACTGGATCTGGCCGGCAGAGATCTGACCGA
CTACCTGATGAAGATCCTGACCGAGCGGGGCTACAGCTTTACCACAACAGCCGAGAGGGAAATCGTGCGGGACATCAAAGAAAAGCTGTGCTACGTGGCCCTGGACTTCGAGCAAGAAATGGCC
ACAGCCGCCAGCAGCAGCTCCCTGGAAAAGAGCTATGAGCTGCCCGACGGCCAAGTGATCACCATCGGCAACGAGAGATTCAGATGCCCCGAGGCTCTGTTCCAGCCTAGCTTCCTCGGCATGGA
AAGCTGCGGCATCCACGAGACAACCTTCAACAGCATCATGAAGTGCGACGTGGACATCCGGAAGGACCTGTACGCCAATACCGTGCTGAGCGGCGGCACCACAATGTACCCTGGAATCGCCGAC
CGGATGCAGAAAGAGATCACAGCCCTGGCTCCTAGCACCATGAAGATCAAGATTATCGCCCCTCCTGAGCGGAAGTACAGCGTGTGGATCGGCGGATCTATCCTGGCCAGCCTGAGCACCTTTCA
GCAGATGTGGATCAGCAAGCAAGAGTACGACGAGAGCGGCCCCAGCATCGTGCACAGAAAGTGCTTTtgagcggcecgctttaaaccegcetgatcagectcgactgtgecttctagtigccagecatetgttgtttgccectceeecgtgecttecttyg
accctggaaggtgccactcccactgtccmu yaggaaattgcatcqgcattgtctgagtagatatcattctattctgggggatagaagtggggcaggacagcaaggaggaggattgggaagacaatagcaggceatgctggggatgcgatgagctcetatggcettictgaggcggaaaga
accagctggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgcagegtgaccgcetacacttgeccagegecctagegeccgcetectttegcttteticecttectttictcgecacgttcgeeggcetticececegtcaagetctaaatcgggggcteee
tttagggttccgatttagtgctttacggcacctcgaccce ttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgtictttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataa
gggattttgccgatttcggectattggt jagctgatttaac ttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccaggtgtggaaagtccccaggceteee
cagcaggcagaagtatgcaaagcatgcatctcaattagtcagcaaccatagtccecgeccctaactccgeccatccegeccctaactcecgeccagticecgeccattctccgecccatggetgactaattttttttatttatgcagaggeccgaggecgectcetgectetgagetattccagaagtagtgagg
aggcttttttggaggcectaggecttttge jctcccgggagcttgtatatccattttcggatctgatcaagagacaggatgaggategtttcgcatgatigaacaagatggattgcacgcaggttctccggecgettgggtggagaggcetattcggetatgactgggcacaacagacaateggetge
tctgatgeegecegtgttceggetgtcagecgecaggggegeccggttcttttigtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgaggcagegeggctategtggetggecacgacgggegttecttgegecagetgtgetegacgttgtcactgaagecgggaagggactggetgetatt
gggcgaagtgccggggceaggatctectgtcatctcaccttgeteetgccgagaaagtatccatcatggcetgatgcaatgecggeggctgeatacgettgatccggcetacctgeccaticgaccaccaagegaaacatcgcatcgagegagcacgtactcggatggaagecggtettgtcgatcagg
atgatctggacgaagagcatcaggggctcgcgccagecgaactgttcgccaggcetcaaggegegeatgecccgacggegaggatetegtecgtgacccatggegatgectgettgeccgaatatcatggtggaaaatggecgcttttctggattcatcgactgtggecggetgggtgtggeggaccget
atcaggacatagcgttggctacccgtgatattgctgaagagcettggecggegaatgggetgaccgcttectegtgctttacggtatcgeecgetecccgattcgcagegceategecttctatcgecttcttgacgagttctictgagecgggactctggggticgaaatgaccgaccaagegacgeccaacctg
ccatcacgagatttcgattccaccgccgcecttctatgaaaggtigggcttcggaategttttccgggacgecggcetggatgatectccagegeggggatetcatgetggagttcticgecccaccecaacttgtttatigcagettataatggttac t Jjcaatagcatcacaaatttcac t
gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtcctctagectagagettggegtaatcatggtecatagctgtttcetgtgtgaaattgttatccgetcacaattccacacaacatacgagccggaagceataaagtgtaaagectggggtgectaatg
agtgagctaactcacattaattgcgttgcgcetcactgecccgctttccagtcgggaaacctgtegtgccagcetgceattaatgaatcggeccaacgecgeggggagaggeggtttgegtattgggegctcettcegettectegetcactgactecgetgegeteggtegticggetgeggegageggtatcagete
actcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgt: jgccgcegttgetggcegtttttccataggetccgeccecctgacgagceatcac tcgacgctcaagtcagaggtggcega
jataccaggcgtttcccectggaagctcectegtgegctceteetgticcgaccetgecgcettaccggatacctgteegectttcteecttcgggaagegtggegctttctcatagetcacgetgtaggtatetcagticggtgtaggtegticgetccaagetgggetgtgtge
acgaaccccccgttcagcccgaccgctgegecttatccggtaactategtettgagtccaacceggtaagacacgacttatcgccactggcagcagecactggtaacaggattagcagagegaggtatgtaggeggtgctacagagttctigaagtggtggectaactacggcetacactagaaga
acagtatttggtatctgcgcetctgctgaagecagttaccttege jagttggtagctcttgatccggcaaacaaaccaccgetggtageggtggtttttitgtitgcaagcagcagattacgegeac jgatctcaagaagatcctttgatcttttctacggggtctgacgetcagtggaa
cgaaaactcacgttaagggattttggtcatgagattatc jgatcttcacctagatecttt tt: jaagttitaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcegatctgtctatttcgttcatccatagttgectgac
tcceegtegtgtagataactacgatacgggagggcttaccatctggeeccecagtgetgcaatgataccgegagacccacgctcaccggcetccagatttatcagcaataaaccagccageccggaagggecgagegcagaagtggtectgcaactttatccgectecatccagtctattaattgttgeeg
ggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgtigccattgctacaggeatcgtggtgtcacgcetegtegtttggtatggcttcaticagetceggtticccaacgatcaaggegagttacatgatcceccatgttgtgc jcggttagetccttcggtectcecgategttgtca
gaagtaagttggccgceagtgttatcactcatggttatggcagcactgceataattctcttactgtcatgccatccgtaagatgcetttictgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetcttgeccggegtcaatacgggataataccgegecacatagea
gaactttaaaagtgctcatcattggaaaacgttcttcggggCgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttf‘frh jgtgagc aggaaggcaaaatgccgc jggaataa
gggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttac aaataggggttccgegceacatttccccgaaaagtgecacctgacgtegac CGGAAACCCCGG
GAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTC Cggtgtttcgtcctttccacaac gccaagaaatcgaaatactttcaagttacggtaagcatatgatagtccattttaaaacataattttaaaactgcaa
actacccaagaaattattactttctacgtcacgtattttgtactaatatctttgtgtttacagtc tctaattatctctctaacagccttgtatcgtatatgcaaatatgaaggaatcatgggaaataggccctcttcctgecectcgagtctagaccecgateccctatggtgcactctcagtacaatctget
ctgatgccgcatagttaagecagtatctgetecectgettgtgtgttggaggtecgetgagtagtgcgecgagcaaaatttaagectacaacaaggcaaggcetigaccgacaattgcatgaagaatctgettagggttaggegttttgegetgcettcgegatgtacgggecagatatacgegtt

aacccgacaggac

Plasmid M30 — pNEU B-actin(K118%)
B-actin(K118*) tRNAY"S

gacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgegttacataacttacggtaaatggccegectggetgaccgecccaacgacceccgeccattgacgtc tgacgtatgttcccatagtaacgccaatagggactttccattgacg
tcaatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccectattgacgtcaatgacggtaaatggecccgcectggceattatgecccagtacatgaccttatgggactttcctactiggcagtacatctacgtattagtcatecgetattaccatggtgatge
ggttttggcagtacatcaatgggcgtggatageggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactticcaaaatgtcgtaacaactccgecccattgacgcaaatgggeggtaggegtgtacggtgggaggtctatataag
cagagctctctggctaactagagaacccactgcttactggcttatcgaaattaatacgactcactatagggagacccaagctggctagcgccaccATGGACGACGATATCGCCGCTCTGGTGGTGGATAATGGCAGCGGAATGTGCAAGGCCGGAT
TTGCCGGGGATGATGCCCCTAGAGCCGTGTTTCCTAGCATCGTGGGCAGACCTAGACACCAGGGCGTGATGGTTGGAATGGGCCAGAAAGACAGCTACGTGGGCGACGAGGCCCAGAGCAAGAG
AGGAATCCTGACACTGAAGTACCCCATCGAGCACGGCATCGTGACCAACTGGGACGACATGGAAAAGATCTGGCACCACACCTTCTACAACGAGCTGAGAGTGGCCCCTGAGGAACACCCTGTGC
TGCTGACAGAAGCCCCTCTGAACCCTAAGGCCAACCGCGAGTAGATGACCCAGATCATGTTCGAGACATTCAACACGCCCGCTATGTACGTGGCCATCCAGGCTGTGCTGAGCCTGTATGCCAGC
GGCAGAACAACCGGAATCGTGATGGATTCTGGCGACGGCGTGACCCACACCGTGCCTATCTATGAGGGATACGCCCTGCCTCACGCCATCCTGAGACTGGATCTGGCCGGCAGAGATCTGACCGA
CTACCTGATGAAGATCCTGACCGAGCGGGGCTACAGCTTTACCACAACAGCCGAGAGGGAAATCGTGCGGGACATCAAAGAAAAGCTGTGCTACGTGGCCCTGGACTTCGAGCAAGAAATGGCC
ACAGCCGCCAGCAGCAGCTCCCTGGAAAAGAGCTATGAGCTGCCCGACGGCCAAGTGATCACCATCGGCAACGAGAGATTCAGATGCCCCGAGGCTCTGTTCCAGCCTAGCTTCCTCGGCATGGA
AAGCTGCGGCATCCACGAGACAACCTTCAACAGCATCATGAAGTGCGACGTGGACATCCGGAAGGACCTGTACGCCAATACCGTGCTGAGCGGCGGCACCACAATGTACCCTGGAATCGCCGAC
CGGATGCAGAAAGAGATCACAGCCCTGGCTCCTAGCACCATGAAGATCAAGATTATCGCCCCTCCTGAGCGGAAGTACAGCGTGTGGATCGGCGGATCTATCCTGGCCAGCCTGAGCACCTTTCA
GCAGATGTGGATCAGCAAGCAAGAGTACGACGAGAGCGGCCCCAGCATCGTGCACAGAAAGTGCTTTtgagcggcecgctttaaaccegcetgatcagectcgactgtgecttctagtigccagecatetgttgtttgccectceeecgtgecttecttyg
accctggaaggtgccactcccactgtccmu yaggaaattgcatcqgcattgtctgagtagatatcattctattctgggaggatagagtggggcaggacagcaaggaggaggattgggaagacaatagcaqggceatgectggggatgcgatgagctcetatggcettctgaggecggaaaga
accagctggggcetctagggggtatccccacgegecctgtageggegceattaagegeggegggtgtggtggttacgecgcagegtgaccgcetacacttgeccagegecctagegeccgcetectttegcttteticecttectttctcgecacgttcgeeggcetticececegtcaagetctaaatcgggggcteee
tttagggttccgatttagtgctttacggcacctcgaccce ttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgtictttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataa
gggattttgccgatttcggectattggt jagctgatttaac ttaacgcgaattaattctgtggaatgtgtgtcagttagggtgtggaaagtccccaggetccccagcaggcagaagtatgcaaagceatgceatctcaattagtcagcaaccaggtgtggaaagtccccaggceteee
cagcaggcagaagtatgcaaagcatgcatctcaattagtcagcaaccatagtccecgeccctaactccgeccatccegeccctaactcecgeccagticcgeccattctccgecccatggetgactaattttttttatttatgcagaggeccgaggecgectcetgectetgagetattccagaagtagtgagg
aggcttttttggaggcectaggcttttge jctcccgggagcttgtatatccattttcggatctgatcaagagacaggatgaggatcegtttcgcatgattgaacaagatggattgcacgcaggttctccggecgettgggtggagaggcetattcggetatgactgggcacaacagacaateggetge
tctgatgeegecegtgttceggetgtcagegecaggggegeccggttcttttigtcaagaccgacctgtcecggtgecctgaatgaactgcaggacgaggcagegeggctategtggetggecacgacgggegttecttgegecagetgtgetegacgttgtcactgaagecgggaagggactggetgetatt
gggcgaagtgccggggceaggatctectgtcatctcaccttgetcetgccgagaaagtatccatcatggcetgatgcaatgecggeggctgeatacgettgatccggcetacctgeccaticgaccaccaagegaaacatcgcatcgagegagcacgtactcggatggaagecggtettgtcgatcagg
atgatctggacgaagagcatcaggggctcgcgccagecgaactgttcgccaggcetcaaggegegeatgecccgacggegaggatetegtecgtgacccatggegatgectgettgeccgaatatcatggtggaaaatggecgcttttctggattcatcgactgtggecggetgggtgtggeggaccget
atcaggacatagcgttggctacccgtgatattgctgaagagcttggcggcgaatgggctgaccgcttcctcgtgctttacggtatcgccgctcccgattcgcagcgcatcgccttctatcgccttcttgacgagttcttctgagcgggactctggggttcgaaatgaccgaccaagCgacgcccaacctg
ccatcacgagatttcgattccaccgccgccttctatgaaaggttgggettcggaategttttccgggacgccggetggatgatcctccagegeggggatctcatgetggagttcttcgcccaccecaacttgtttattgcagcttataatggttac jcaatagcatcacaaatttcac t
gcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctgtataccggtcctctagectagagettggegtaatcatggtcatagetgtttcetgtgtgaaattgttatccgetcacaattccacacaacatacgageccggaagceataaagtgtaaagectggggtgectaatg
agtgagctaactcacattaattgcgttgcgcetcactgecccgctttccagtcgggaaacctgtegtgecagcetgceattaatgaatcggeccaacgecgeggggagaggeggtttgegtattgggegctcettcegettectegetcactgactecgetgegeteggtegticggetgeggegageggtatcagete
actcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgt: jgccgcegttgetggcegtttttccataggetccgeccecctgacgagceatcac tcgacgctcaagtcagaggtggega
tat: jataccaggcgtttcccectggaagctcectegtgegctceteetgttccgaccetgecgcettaccggatacctgteegectttcteecttcgggaagegtggegctttctcatagetcacgcetgtaggtatetcagticggtgtaggtegticgetccaagetgggetgtgtge
acgaaccccccgttcagcccgaccgctgegecttatccggtaactategtettgagtccaacceggtaagacacgacttatcgccactggcagcagecactggtaacaggattagcagagegaggtatgtaggeggtgctacagagttctigaagtggtggectaactacggcetacactagaaga
acagtatttggtatctgcgcetctgctgaagcecagttaccttege jagttggtagctcttgatccggcaaacaaaccaccgetggtageggtggtttttitgtitgcaagcagcagattacgegeac jgatctcaagaagatcctttgatcttttctacggggtctgacgetcagtggaa
cgaaaactcacgttaagggattttggtcatgagattatc jgatcttcacctagatccttt tt: jaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcegatctgtctatttcgttcatccatagttgectgac
tcceegtegtgtagataactacgatacgggagggcttaccatctggeeccecagtgetgcaatgataccgegagacccacgctcaccggcetccagatttatcagcaataaaccagccageccggaagggecgagegcagaagtggteetgcaactttatccgectecatccagtctattaattgttgeeg
ggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgtigccattgctacaggcatcgtggtgtcacgcetegtegtttggtatggcttcaticagctceggtticccaacgatcaaggegagttacatgatcceccatgttgtgc jcggttagetccttcggtectcecgategttgtca
gaagtaagttggccgceagtgttatcactcatggttatggcagcactgceataattctcttactgtcatgccatccgtaagatgcetttictgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgcetcttgeccggegtcaatacgggataataccgegecacatagea
gaactttaaaagtgctcatcattggaaaacgttcttcggggCgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttf‘frh jgtgagc aggaaggcaaaatgecgc jggaataa
gggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttac aaataggggttccgegceacatttccccgaaaagtgecacctgacgtcgagtctagaccegatcecctatggtgcact
ctcagtacaatctgctctgatgccgceatagttaagccagtatctgceteectgcttgtgtgttggaggtecgetgagtagtgecgecgagcaaaatttaagctacaacaaggcaaggcttgaccgacaattgcatgaagaatctgcettagggttaggegttttgegetgettcgegatgtacgggecagatatac
gegtt

aacccgacaggac
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16 Primers

All sequences written 5’ to 3’

Primer 01:
Primer 02:
Primer 03:
Primer 04:
Primer 05:
Primer 06:
Primer 07:
Primer 08:
Primer 09:
Primer 10:
Primer 11:
Primer 12:
Primer 13:
Primer 14
Primer 15:
Primer 16:
Primer 17:
Primer 18:
Primer 19:
Primer 20:
Primer 21:
Primer 22:
Primer 23:
Primer 24:
Primer 25:

ACCAGCAATAGACATAAGC
CGAGAAAGTCAGCAGG
AACAGAATTTGCCTGGC
CCACACATTATACGAGCC
GATACCCTGGATGTTATGC
GCTTTTGGTCAGTGCC
TGAGCAATAACTAGCATAACC
CCTATGCCTGTTACCAC
CGACTGTGCCTTCTAG
TCTCCCTATAGTGAGTCG
CATCGCATTGTCTGAGT
ACTCTCTATCCAGAGACAC
CACTCTCTATCCAGAGGA
CTCAGTACAATCTGCTCTG
TCAGGTGGCACTTTTC
ATTCCTCTGGATAGAGAGTG
GAAGATCTGCTTGCTCAG
ACAAGATCAAGCACTACG
GATCTCCAGCAGATCTACG
TTCTGCTGTTGTTCACG
ACTGCTGAAAGTGATGC
TTCAAGAACATCAAGAGGG
GTGTCTCTGGATAGAGAGTG
CCTGGAATCTATCATCACC
CTGATGGTTCTCTCTTGC
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17 Geneblocks

All sequences written 5’ to 3’

Geneblock 01
AAGCGGCCTGCTGACTTTCTCGCCGATCAAAAGGCATTTTGCTATTAAGGGATTGACGAGGGCGTATCTGCGCAGTAAGATGCGCCCCGCATTGGAAACCTGATCATGTAGATCGAATGGACTCTAAAT
CCGTTCAGCCGGGTTAGATTCCCGGGGTTTCCGCCAAATTCGAAAAGCCTGCTCAACGAGCAGGCTTTTTTGCATGCTCGAGCAGCTCAGGGTCGAATTTGCCATGGCGGCCACCAGGTACCACCGGC
GCCTCAGGCATTTGAGAAGCACACGGTCACACTGCTTCCGGTAGTCAATAAACCGGTAAACCAGCAATAGACATAAGCGGC

Geneblock 02
CATCGGCTCGTATAATGTGTGGAATTGTGAGCGGATAACAATTTCACAAAGGAGGTGCGGCCGCATGGACAAAAAACCGCTGGATGTTCTGATTAGCGCAACCGGTCTGTGGATGAGCCGCACCGGTA
CACTGCATAAAATCAAACATTATGAAATCAGCCGCAGCAAAATCTATATTGAAATGGCATGTGGTGATCATCTGGTGGTGAATAATAGCCGTAGCTGTCGTCCGGCACGTGCATTTCGTTATCACAAATAT
CGTAAAACCTGCAAACGTTGCCGTGTGAGTGATGAAGATATTAACAATTTTCTGACCCGTAGCACCGAAGGTAAAACCAGCGTTAAAGTTAAAGTTGTGAGCGAGCCGAAAGTGAAAAAAGCAATGCCG
AAAAGCGTTAGCCGTGCACCGAAACCTCTGGAAAATCCGGTTAGCGCAAAAGCAAGCACCGATACCAGCCGTAGCGTTCCGAGTCCGGCAAAAAGCACCCCGAATAGTCCGGTTCCGACCAGCGCAA
GCGCACCGGCACTGACCAAAAGCCAGACCGATCGCCTGGAAGTTCTGCTGAATCCGAAAGATGAAATTAGCCTGAATAGCGGTAAACCGTTTCGTGAACTGGAAAGCGAACTGCTGAGCCGTCGTAAA
AAAGATCTGCAGCAGATTTATGCCGAAGAACGCGAAAACTATCTGGGTAAACTGGAACGTGAAATCACCCGTTTTTTTGTGGATCGTGGTTTCCTGGAAATCAAAAGCCCGATTCTGATTCCGCTGGAAT
ATATTGAACGTATGGGCATTGATAACGATACCGAACTGAGCAAACAAATCTTTCGCGTGGATAAAAACTTTTGTCTGCGTCCGATGCTGGCACCGAATCTGTATAACTACCTGCGCAAACTGGATCGTGC
ACTGCCGGATCCGATTAAAATCTTTGAAATTGGTCCGTGCTACCGCAAAGAAAGTGATGGTAAAGAACACCTGGAAGAATTCACCATGCTGAACTTTTGCCAGATGGGTAGCGGTTGTACCCGTGAAAAT
CTGGAAAGCATTATTACCGATTTTCTGAACCATCTGGGCATCGATTTCAAAATTGTTGGTGATAGCTGCATGGTGTATGGTGATACCCTGGATGTTATGCATGGTGATCTGGAACTGAGTAGCGCAGTTG
TTGGTCCGATTCCTCTGGATCGCGAATGGGGTATTGATAAACCGTGGATTGGTGCCGGTTTTGGTCTGGAACGCCTGCTGAAAGTTAAACACGACTTCAAAAACATTAAACGTGCAGCACGTAGCGAGA
GCTATTATAACGGTATTAGCACCAATCTGTAAGCGGCCGCGTTTAAACGGTCTCCAGCTTGGCTGTTTTGGCGGATGAGAGAAGATTTTCAGCCTGATACAGATTAAATCAGAACGCAGAAGCGGTCTG
ATAAAACAGAATTTGCCTGGCGGCAG

Geneblock 03

AAGCGGCCTGCTGACTTTCTCGCCGATCAAAAGGCATTTTGCTATTAAGGGATTGACGAGGGCGTATCTGCGCAGTAAGATGCGCCCCGCATTGGAAACCTGGTCAGGGAGACCGAACGGACTCTAAA
TCCGTTCAGCCGGGTTCGATTCCCGGGGTTTCCGCCAAATTCGAAAAGCCTGCTCAACGAGCAGGCTTTTTTGCATGCTCGAGCAGCTCAGGGTCGAATTTGCCATGGCGGCCACCAGGTACCACCGG
CGCCTCAGGCATTTGAGAAGCACACGGTCACACTGCTTCCGGTAGTCAATAAACCGGTAAACCAGCAATAGACATAAGCGGC

Geneblock 04

CGCACCGGCACTGACCAAAAGCCAGACCGATCGCCTGGAAGTTCTGCTGAATCCGAAAGATGAAATTAGCCTGAATAGCGGTAAACCGTTTCGTGAACTGGAAAGCGAACTGCTGAGCCGTCGTAAAA
AAGATCTGCAGCAGATTTATGCCGAAGAACGCGAAAACTATCTGGGTAAACTGGAACGTGAAATCACCCGTTTTTTTGTGGATCGTGGTTTCCTGGAAATCAAAAGCCCGATTCTGATTCCGCTGGAATA
TATTGAACGTATGGGCATTGATAACGATACCGAACTGAGCAAACAAATCTTTCGCGTGGATAAAAACTTTTGTCTGCGTCCGATGCTGGCACCGAATCTGTATAACTACCTGCGCAAACTGGATCGTGCA
CTGCCGGATCCGATTAAAATCTTTGAAATTGGTCCGTGCTACCGCAAAGAAAGTGATGGTAAAGAACACCTGGAAGAATTCACCATGCTGAACTTTTGCCAGATGGGTAGCGGTTGTACCCGTGAAAATC
TGGAAAGCATTATTACCGATTTTCTGAACCATCTGGGCATCGATTTCAAAATTGTTGGTGATAGCTGCATGGTGTTTGGTGATACCCTGGATGTTATGCATG

Geneblock 05
CGCACCGGCACTGACCAAAAGCCAGACCAATCGTCTGGAAGTTCTGCTGAATCCGAAAGATGAAATTAGCCTGAATAGCGGTAAACCGTTTCGTGAACTGGAAAGCGAACTGCTGAGCCGTCGTAAAAA
AGATCTGCAGCAGATTTATGCCGAAGAACGCGAAAACTATCTGGGTAAACTGGAACGTGAAATCACCCGTTTTTTTGTGGATCGTGGTTTCCTGGAAATCAAAAGCCCGATTCTGATTCCGCTGGAATAT
ATTGAACGTATGGGCATTGATAACGATACCGAACTGAGCAAACAAATCTTTCGCGTGGATAAAAACTTTTGTCTGCGTCCGATGCTGGCACCGAATCTGTATAACTACCTGCGCAAACTGGATCGTGCAC
TGCCGGATCCGATTAAAATCTTTGAAATTGGTCCGTGCTACCGCAAAGAAAGTGATGGTAAAGAACACCTGGAAGAATTCACCATGCTGAACTTTTGCCAGATGGGTAGCGGTTGTACCCGTGAAAATCT
GGAAAGCATTATTACCGATTTTCTGAACCATCTGGGCATCGATTTCAAAATTGTTGATGATAGCTGCATGGTGTTTGGTGATACCCTGGATGTTATGCATG

Geneblock 06

GTCATGTGGTAACAGGCATAGGTATGAAAGTGAAAGTTCTGAGCCTGCTGGTTCCGGCACTGCTGGTTGCGGGTGCAGCAAATGCAGCCGAAGTTTATAACAAAGATGGCAACAAACTGGACCTGTAT
GGTAAAGTTGATGGCCTGCACTATTTCAGCGATAATAAAGATGTTGATGGCGACCAGACCTATATGCGTCTGGGTTTTAAAGGTGAAACCCAGGTTACCGATCAGCTGACCGGCTATGGTCAGTGGGAA
TATCAGATTCAGGGTAATAGCGCAGAAAACGAAAATAACAGCTGGACCCGTGTTGCATTTGCAGGTCTGAAATTCCAGGATGTTGGTAGCTTTGATTATGGTCGTAATTATGGCGTTGTGTATGATGTTA
CCAGTTGGACCGATGTTCTGCCGGAATTTGGTGGTGATACCTATGGTAGCGATAACTTTATGCAGCAGCGTGGTAATGGTTTTGCAACCTATCGTAACACCGATTTTTTTGGTCTGGTTGACGGTCTGAA
TTTTGCAGTTCAGTATCAGGGTAAAAATGGTAATCCGAGCGGTGAAGGTTTTACCAGCGGTGTTACCAATAATGGTCGTGATGCACTGCGTCAGAATGGTGATGGTGTTGGTGGTAGCATTACCTATGAT
TATGAAGGCTTTGGTATTGGTGGTGCAATTAGCAGCAGCAAACGTACCGATGCACAGAATACCGCAGCATATATTGGTAATGGCGATCGTGCAGAAACCTATACCGGTGGCCTGAAATATGATGCCAAT
AACATTTATCTGGCAGCCCAGTATACCCAGACATATAATGCAACCCGTGTGGGTAGCTTAGGTTGGGCAAATAAAGCACAGAATTTTGAAGCAGTTGCCCAGTATCAGTTTGATTTTGGCCTGCGTCCGA
GCCTGGCATATCTGCAGAGCAAAGGTAAAAATCTTGGTCGCGGTTATTAGGATGAGGACATTCTGAAATACGTTGATGTTGGTGCCACCTACTACTTCAATAAAAACATGAGCACCTACGTGGACTACAA
AATTAACCTGCTGGATGATAATCAGTTTACCCGTGATGCAGGCATTAATACCGATAATATTGTTGCCCTGGGTCTTGTGTATCAGTTCTGAGTTTGATCCGGCTGCTAACAAAGCCCGAAAGGAAGCTGA
GTTGGCTGCTGCCACCGCTGAGCAATAACTAGCATAACCC

Geneblock 07
AATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGCCACCATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAAGAAACCCCTGGACGTGCTGATCT
CTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACCACGAGGTGTCCAGAAGCAAGATCTACATCGAGATGGCCTGCGGCGACCACCTGGTCGTGAACAATAGCAGAAG
CTGCAGAACCGCCAGAGCCTTCCGGCACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAGCACCGAGAGCAAGAACAGCGTGAAAGTG
CGCGTGGTGTCTGCCCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATTCCGTGTCTGCCAAGGCCAGCACCAACACCAGCAGAAGCGTTCCATCTCCTG
CCAAGAGCACCCCTAATAGCAGCGTGCCAGCATCTGCCCCTGCTCCTAGCCTGACAAGATCCCAGCTGGACAGAGTGGAAGCCCTGCTGAGCCCCGAGGATAAGATCAGCCTGAACATGGCCAAGCC
TTTCAGAGAGCTGGAACCCGAGCTGGTCACCAGACGGAAGAACGACTTCCAGCGGCTGTACACCAACGACAGAGAGGACTACCTGGGCAAGCTGGAACGGGACATCACCAAGTTCTTCGTGGACCGG
GGCTTCCTGGAAATCAAGAGCCCCATTCTGATCCCCGCCGAGTACGTGGAACGGATGGGCATCAACAATGACACCGAGCTGAGCAAGCAGATCTTCCGCGTGGACAAAAACCTGTGCCTGCGGCCTAT
GCTGGCCCCTACACTGTACAACTACCTGCGGAAACTGGACCGGATCCTGCCTGGACCTATCAAGATCTTCGAAGTGGGCCCCTGCTACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTC
ACCATGGTCAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAATCTGGAAGCTCTGATCAAAGAGTTCCTGGACTACCTCGAGATCGACTTCGAGATCGTGGGCGACAGCTGCATGGTGTTCGG
CGACACCCTGGATATCATGCACGGCGACCTGGAACTGTCTAGCGCTGTTGTGGGACCCGTGTCTCTGGATAGAGAGTGGGGCATCGACAAGCCCTGGATCGGAGCCGGATTTGGCCTCGAGAGACTG
CTGAAAGTGATGCACGGCTTCAAGAACATCAAGCGGGCCAGCAGATCCGAGAGCTACTACAACGGCATCTCCACCAACCTGGATTACAAGGACGACGACGACAAGTGAGCGGCCGCTTTAAACCCGCT
GATCAGCCTCGACTGTGCCTTCTAGTTGCCA

Geneblock 08

AATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGCCACCATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAAGAAACCCCTGGACGTGCTGATCT
CTGCCACCGGCCTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGATCAGCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACCACCTGGTCGTGAACAACAGCAGAAG
CTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAGCACCGAGGGCAAGACCAGCGTGAAAGTG
AAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGCACCGACACCTCTAGAAGCGTTCCATCTCCTGC
CAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACCCCAAGGACGAGATCTCCCTGAACAGCGGCAAGCCC
TTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAAGCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGG
GGCTTCCTGGAAATCAAGAGCCCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGCAGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTAT
GCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCTACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTC
ACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTGGGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTACGG
CGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAGAGTGGGGCATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTG
CTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAACCTGGACTACAAGGACGACGACGACAAGTGAGCGGCCGCTTTAAACCCGC
TGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATT
GTCTGAGTAGGTG

Geneblock 09

CCCGTGTCTCTGGATAGAGAGTGGGGCATCGACAAGCCCTGGATCGGAGCCGGATTTGGCCTCGAGAGACTGCTGAAAGTGATGCACGGCTTCAAGAACATCAAGCGGGCCAGCAGATCCGAGAGCT
ACTACAACGGCATCTCCACCAACCTGTGAGCGGCCGCTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCA

Geneblock 10

CCATTCCTCTGGATAGAGAGTGGGGCATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTA
CTACAACGGCATCAGCACCAACCTGTGAGCGGCCGCTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGT
GCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTG

Geneblock 11
61



TTCCCCGAAAAGTGCCACCTGACGTCGACAAAAAACGGAAACCCCGGGAATCGAACCCGGCTGAACGGATTTAGAGTCCGTTCGGTCTCCCTGACCAGGTTTCCGGTGTTTCGTCCTTTCCACAAGATA
TATAAAGCCAAGAAATCGAAATACTTTCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACCCAAGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATATCTT
TGTGTTTACAGTCAAATTAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGAAATAGGCCCTCTTCCTGCCCCTCGAGTCTAGACCCGATCCCCTATGGTGCAC
TCTCAGTACAATCTGCTCTGATG

Geneblock 12
AATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGCCACCATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAAGAAGCCCCTGAACACCCTGATCA
GCGCCACCGGACTGTGGATGAGCAGAACCGGCACCATCCACAAGATCAAGCACCACGAGGTGTCCCGGTCCAAGATCTACATCGAGATGGCCTGCGGCGACCACCTGGTCGTGAACAATAGCAGAAG
CAGCCGGACCGCCAGGGCTCTGAGACACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGATCTGAACAAGTTCCTGACCAAGGCCAACGAGGACCAGACCAGCGTGAAAGT
GAAGGTGGTGTCTGCCCCAACCAGGACCAAGAAAGCCATGCCTAAGAGCGTGGCCAGAGCACCCAAGCCACTGGAAAACACAGAAGCCGCTCAGGCCCAGCCTAGCGGCAGCAAATTTTCTCCCGCT
ATTCCCGTGTCTACCCAAGAGTCCGTGTCTGTGCCTGCCAGCGTGTCCACATCCATCAGCAGCATTAGCACCGGCGCCACAGCCTCTGCTCTGGTCAAGGGCAACACAAACCCCATCACCAGCATGAG
CGCTCCCGTGCAAGCTTCTGCTCCTGCTCTGACAAAGAGCCAGACCGACAGACTGGAAGTGCTGCTGAACCCCAAGGACGAGATCAGCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAG
CTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCGAGGAACGCGAGAACTACCTGGGCAAGCTGGAACGGGAAATCACCCGGTTCTTCGTGGACCGGGGCTTCCTGGAAATCAAGAGC
CCCATCCTGATTCCTCTCGAGTACATCGAGCGGATGGGCATCGACAACGACACCGAGCTGAGCAAGCAGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAA
CTATCTGCGGAAGCTGGATAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGATCGGCCCCTGCTACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGA
TGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTGAACCACCTGGGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCAC
GGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGACAGAGAGTGGGGCATCGATAAGCCTTGGATCGGAGCCGGCTTCGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCA
AGAACATCAAGAGGGCCGCCAGAAGCGAGAGCTACTACAACGGCATCAGCACCAACCTGTGAGCGGCCGCTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTG
CCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTG

Geneblock 13

CGAGCTGAGCAAGCAGATCTTCAGAGTGGACAAGAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGA
TCGGCCCCTGCTACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTG
AACCACCTGGGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAG
AGTGGG

Geneblock 14

AATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGCCACCATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGAACAAGAAACCCCTGGACGTGCTGATCT
CCGCCACCGGACTTTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGAT

Geneblock 15

AATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGCCACCATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGGACAACAAGCCCCTGGACGTGCTGATCT
CTGCCACCGGACTGTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGAT

Geneblock 16

CTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAGCACCG
AGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCTCTGAAGAATCCTGTGTCTGCCAAGGCCAGCACCGACAC
CTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACAGACAGACTGGAAGTGCTGCTGAACCCCAAGGACGAGA
TCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCG

Geneblock 17

CTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAGCACCG
AGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGCACCGACAC
CTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAACCAGACCGACAGACTGGAAGTGCTGCTGAACCCCAAGGACGAGA
TCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCG

Geneblock 18
CTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAGCACCG
AGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGCACCGACAC
CTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAGCCAGACCAACAGACTGGAAGTGCTGCTGAACCCCAAGGACGAGA
TCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCG

Geneblock 19
CGAGCTGAGCAAGCAGATCTTCAGAGTGGACCAGAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGA
TCGGCCCCTGCTACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTG
AACCACCTGGGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAG
AGTGGG

Geneblock 20

CGAGCTGAGCAAGCAGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGA
TCGGCCCCTGCTACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTG
AACCACCTGGGGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTTCGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAG
AGTGGG

Geneblock 21

CTGGTCGTGAACAACAGCAGAAGCTGCAGACCCGCCAGAGCCTTCAGATACCACAAGTACAGAAAGACCTGCAAGCGGTGCCGGGTGTCCGACGAGGACATCAACAACTTTCTGACCAGAAGCACCG
AGGGCAAGACCAGCGTGAAAGTGAAGGTGGTGTCCGAGCCTAAAGTGAAGAAAGCCATGCCTAAGAGCGTGTCCAGGGCTCCCAAGCCACTGGAAAATCCTGTGTCTGCCAAGGCCAGCACCGACAC
CTCTAGAAGCGTTCCATCTCCTGCCAAGAGCACCCCTAACAGCCCTGTGCCTACAAGCGCTTCTGCCCCTGCTCTGACCAAGAACCAGACCAACAGACTGGAAGTGCTGCTGAACCCCAAGGACGAGA
TCTCCCTGAACAGCGGCAAGCCCTTCAGAGAGCTGGAAAGCGAGCTGCTGAGCCGGCGGAAGAAAGATCTCCAGCAGATCTACGCCG

Geneblock 22

AATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGCCACCATGGCTTGTCCTGTGCCTCTGCAGCTGCCTCCTCTGGAAAGACTGACCCTGGACATGAACAACAAGCCCCTGGACGTGCTGATCT
CTGCCACCGGACTGTGGATGAGCAGAACCGGCACACTGCACAAGATCAAGCACTACGAGAT

Geneblock 23

CGAGCTGAGCAAGCAGATCTTCCGCGTGGACAAAAACCTGTGCCTGCGGCCTATGCTGGCCCCTACACTGATGAACTACGGCAGAAAGCTGGACCGGATCCTGCCTGGACCTATCAAGATCTTCGAAG
TGGGCCCCTGCTACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGGTCAATTTCGCCCAGATGGGCAGCGGCTGCACCAGAGAAAATCTCGAGGCCCTGATCAAAGAGTTCCT
GGACTATCTGGAAATCGACTTCGAGATCGTGGGCGACAGCTGCATGGTGTACGGCGACACCCTGGATATCATGCACGGCGACCTGGAACTGTCTAGCGCTGTTGTGGGACCCGTGTCTCTGGATAGA
GAGTGGGGCATCGACAAGCCCTGGATCGGAGCCGGATTTGGCCTCGAAAGACTGCTGAAAGTGATGCACGGC

Geneblock 24
CGAGCTGAGCAAGCAGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGATGAACTACGGCCGGAAGCTGGATCGGGCTCTGCCCGATCCTATCAAGATCTTCGAGA
TCGGCCCCTGCTACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCGCCCAGATGGGCAGCGGCTGCACCAGAGAGAATCTGGAATCTATCATCACCGACTTTCTG
AACCACCTGGGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTACGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAG
AGTGGGGCATCGATAAGCCCTGGATCGGAGCCGGCTTTGGCCTCGAGAGACTGCTGAAAGTCAAGCACGATTTCAAGAACATCAAGAGGGCCG

Geneblock 25
CGAGCTGAGCAAGCAGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGATGAACTACGGCCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGA
TCGGCCCCTGCTACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCGCCCAGATGGGCAGCGGCTGCACCAGAGAGAATCTGGAATCTATCATCACCGACTTTCTG
AACCACCTGGGGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTACGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAG
AGTGGG

Geneblock 26

CGAGCTGAGCAAGCAGATCTTCCGCGTGGACAAAAACCTGTGCCTGCGGCCTATGCTGGCCCCTACACTGGCCAACTACCTGCGGAAACTGGACCGGATTCTGCCCGGACCTATCAAGATCTTCGAAG
TGGGCCCCTGCTACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGGTCAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAATCTGGAAGCTCTGATCAAAGAGTTCCT
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GGACTACCTCGAGATCGACTTCGAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGACACCCTGGATATCATGCACGGCGACCTGGAACTGTCTAGCGCTGTTGTGGGACCCGTGTCTCTGGATAGA
GAGTGGG

Geneblock 27

CGAGCTGAGCAAGCAGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGGCCAACTATCTGCGGAAGCTGGATAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGA
TCGGCCCCTGCTACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGAC

Geneblock 28

CGAGCTGAGCAAGCAGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGGCCAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGA
TCGGCCCCTGCTACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTG
AACCACCTGGGGATCGACTTCAAGATCGTGGACGACAGCTGCATGGTGTTCGGCGACACCCTGGATGTGATGCACGGCGATCTGGAACTGTCTAGCGCCGTCGTGGGACCCATTCCTCTGGATAGAG
AGTGGG

Geneblock 29

AATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGCCACCATGGCCGAAGGATCTGTGGCCAGACAGCCTGATCTGCTGACCTGCGACGACGAGCCCATTCATATCCCTGGCGCCATTCAGCCT
CACGGACTGCTGCTTGCTCTGGCCGCCGATATGACAATCGTGGCCGGCAGCGATAACCTGCCTGAGCTGACAGGACTGGCCATCGGAGCCCTGATTGGAAGATCTGCCGCCGACGTGTTCGACAGCG
AGACACACAACAGACTGACAATCGCCCTGGCCGAACCTGGTGCTGCTGTGGGAGCACCTATCACCGTGGGCTTCACCATGAGAAAGGACGCCGGCTTTATCGGCAGCTGGCACAGACACGACCAGCT
GATCTTTCTGGAACTGGAACCTCCTCAGAGAGATGTGGCCGAGCCTCAGGCCTTCTTCAGAAGGACCAACAGCGCCATCAGACGGCTGCAGGCCGCTGAGACACTGGAATCTGCTTGTGCCGCCGCT
GCTCAAGAAGTGCGGAAGATCACCGGCTTCGACCGCGTGATGATCTACAGATTCGCCAGCGACTTCAGCGGCGAAGTGATCGCCGAAGATAGATGCGCCGAGGTGGAAAGCAAGCTGGGCCTGCATT
ACCCTGCCAGCACAGTTCCTGCTCAGGCCAGAAGGCTGTACACCATCAATCCCGTGCGGATCATCCCCGACATCAACTACAGACCCGTGCCTGTGACACCCGATCTGAACCCTGTTACCGGCAGACCC
ATCGACCTGAGCTTCGCCATCCTGAGATCCGTGTCTCCCGTGCACCTGGAATTCATGCGGAACATCGGCATGCACGGCACCATGAGCATCTCTATCCTGCGGGGCGAAAGACTGTGGGGCCTGATCGT
GTGTCACCACAGAACCCCTTACTACGTGGACCTGGATGGCAGACAGGCCTGCGAACTGGTTGCTCAGGTTCTGGCTTGGCAGATCGGCGTGATGGAAGAGAGCAAGGGCGAAGAACTGTTCACCGGC
GTGGTGCCCATTCTGGTTGAACTGGATGGCGACGTGAACGGCCACAAGTTCAGCGTTAGAGGCGAAGGCGAAGGGGATGCCACAAACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGAAAGC
TGCCCGTGCCTTGGCCTACACTGGTCACCACACTGACATACGGCGTGCAGTGCTTCAGCAGATACCCCGACCATATGAAGCGGCACGACTTCTTCAAGAGCGCCATGCCTGAGGGCTACGTGCAAGA
GAGAACCATCAGCTTCAAGGACGACGGCACCTACAAGACCAGAGCCGAAGTGAAGTTCGAGGGCGACACCCTGGTCAACCGGATCGAGCTGAAGGGCATCGATTTCAAAGAGGACGGCAACATCCTG
GGCCACAAGCTCGAGTACAACTTCAACAGCCACAACGTGTAGATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGGCACAACGTGGAAGATGGCAGCGTGCAGCTGGCCG
ATCACTACCAGCAGAACACACCCATCGGAGATGGCCCTGTGCTGCTGCCCGATAACCACTACCTGAGCACACAGAGCGTGCTGAGCAAGGACCCCAACGAGAAGAGGGACCACATGGTCCTGCTGGA
ATTCGTGACAGCCGCCGGAATCACCCACGGCATGGATGAGCTGTACAAGTGAGCGGCCGCTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCA

Geneblock 30

ACGTGCAAGAGAGAACCATCAGCTTCAAGGACGACGGCACCTACAAGACCAGAGCCGAAGTGAAGTTCGAGGGCGACACCCTGGTCAACCGGATCGAGCTGAAGGGCATCGATTTCAAAGAGGACGG
CAACATCCTGGGCCACAAGCTCGAGTACAACTTCAACAGCCACAACGTGTACATCACCGCCGACAAGCAGAAGAACGGCATCAAGGCCAACTTCAAGATCCGGCACAACGTGGAAGATGGCAGCGTG
CAGCTGGCCGATCACTACCAGCAGAACACACCCATCGGAGATGGCCCTGTGCTGCTGCCCGATAACCACTACCTGAGCACACAGAGCGTGCTGAGCAAGGACCCCAACGAGAAGAGGGACCACATGG
TCCTGCTGGAATTCGTGACAGCCGCCGGAATCACCCACGGCATGGATGAGCTGTACAAGTGAGCGGCCGCTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCA

Geneblock 31

AATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGCCACCATGAACAACAGCACCAACTCCAGCAACAACTCTCTGGCCCTGACAAGCCCCTACAAGACCTTCGAGGTGGTGTTCATCGTGCTGG
TGGCCGGCTCTCTGAGCCTGGTTACCATCATCGGCAACATCCTGGTCATGGTGTCCATCAAAGTGAACCGGCATCTGCAGACCGTGAACAACTACTTCCTGTTCAGCCTGGCCTGCGCCGACCTGATC
ATCGGCGTGTTCAGCATGAACCTGTACACACTGTACACCGTGATCGGCTACTGGCCTCTGGGCCCTGTTGTGTGTGATCTGTGGCTGGCCCTGGACTACGTGGTGTCTAATGCCAGCGTGATGAACCT
GCTGATCATCAGCTTCGACCGGTACTTCTGCGTGACCAAGCCTCTGACATACCCCGTGAAGCGGACCACAAAGATGGCCGGCATGATGATTGCCGCCGCTTGGGTGCTGAGCTTCATTCTGTGGGCCC
CTGCCATCCTGTTCTGGCAGTTTATCGTGGGCGTCAGAACCGTGGAAGATGGCGAGTGCTACATCCAGTTCTTCAGCAACGCCGCCTAGACCTTCGGAACAGCCATTGCCGCCTTTTACCTGCCAGTG
ATCATCATGACCGTGCTGTACTGGCACATCAGCCGGGCCAGCAAGAGCCGGATCAAGAAGGACAAGAAAGAACCCGTGGCCAATCAGGACCCCGTGTCTCCATCTCTGGTGCAGGGCAGAATCGTGA
AGCCCAACAACAACAATATGCCCAGCAGCGACGACGGCCTGGAACACAACAAGATCCAGAACGGCAAGGCCCCTAGAGATCCCGTGACCGAGAATTGCGTGCAGGGCGAAGAGAAAGAGAGCAGCA
ACGACAGCACAAGCGTGTCCGCCGTGGCCTCCAACATGAGAGATGACGAGATCACCCAGGACGAGAACACCGTGTCTACAAGCCTGGGCCACAGCAAGGATGAGAACAGCAAGCAGACCTGCATCCG
GATCGGCACCAAGACACCCAAGAGCGATAGCTGCACCCCTACCAACACCACAGTGGAAGTCGTGGGCAGCAGCGGACAGAATGGCGACGAGAAGCAGAACATCGTGGCCCGGAAGATCGTGAAGAT
GACCAAGCAGCCCGCCAAGAAGAAGCCTCCTCCAAGCCGCGAGAAGAAAGTGACCAGAACCATCCTGGCCATCCTGCTGGCCTTCATCATCACATGGGCCCCTTACAACGTGATGGTGCTGATCAACA
CCTTCTGCGCCCCTTGCATCCCCAATACCGTGTGGACCATCGGCTATTGGCTGTGTTACATCAACTCCACCATCAATCCCGCCTGCTACGCCCTGTGCAACGCCACCTTCAAGAAAACCTTCAAGCACC
TCCTGATGTGTCACTACAAGAACATCGGCGCCACCAGATGAGCGGCCGCTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCA

Geneblock 32

AATACGACTCACTATAGGGAGACCCAAGCTGGCTAGCGCCACCATGGACGACGATATCGCCGCTCTGGTGGTGGATAATGGCAGCGGAATGTGCAAGGCCGGATTTGCCGGGGATGATGCCCCTAGA
GCCGTGTTTCCTAGCATCGTGGGCAGACCTAGACACCAGGGCGTGATGGTTGGAATGGGCCAGAAAGACAGCTACGTGGGCGACGAGGCCCAGAGCAAGAGAGGAATCCTGACACTGAAGTACCCC
ATCGAGCACGGCATCGTGACCAACTGGGACGACATGGAAAAGATCTGGCACCACACCTTCTACAACGAGCTGAGAGTGGCCCCTGAGGAACACCCTGTGCTGCTGACAGAAGCCCCTCTGAACCCTA
AGGCCAACCGCGAGTAGATGACCCAGATCATGTTCGAGACATTCAACACGCCCGCTATGTACGTGGCCATCCAGGCTGTGCTGAGCCTGTATGCCAGCGGCAGAACAACCGGAATCGTGATGGATTCT
GGCGACGGCGTGACCCACACCGTGCCTATCTATGAGGGATACGCCCTGCCTCACGCCATCCTGAGACTGGATCTGGCCGGCAGAGATCTGACCGACTACCTGATGAAGATCCTGACCGAGCGGGGCT
ACAGCTTTACCACAACAGCCGAGAGGGAAATCGTGCGGGACATCAAAGAAAAGCTGTGCTACGTGGCCCTGGACTTCGAGCAAGAAATGGCCACAGCCGCCAGCAGCAGCTCCCTGGAAAAGAGCTA
TGAGCTGCCCGACGGCCAAGTGATCACCATCGGCAACGAGAGATTCAGATGCCCCGAGGCTCTGTTCCAGCCTAGCTTCCTCGGCATGGAAAGCTGCGGCATCCACGAGACAACCTTCAACAGCATC
ATGAAGTGCGACGTGGACATCCGGAAGGACCTGTACGCCAATACCGTGCTGAGCGGCGGCACCACAATGTACCCTGGAATCGCCGACCGGATGCAGAAAGAGATCACAGCCCTGGCTCCTAGCACCA
TGAAGATCAAGATTATCGCCCCTCCTGAGCGGAAGTACAGCGTGTGGATCGGCGGATCTATCCTGGCCAGCCTGAGCACCTTTCAGCAGATGTGGATCAGCAAGCAAGAGTACGACGAGAGCGGCCC
CAGCATCGTGCACAGAAAGTGCTTTTGAGCGGCCGCTTTAAACCCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCA

Geneblock 33
CGAGCTGAGCAAGCAGATCTTCCGCGTGGACAAAAACTTCTGCCTGCGGCCTATGCTGGCCCCTAACCTGTACAACTATCTGCGGAAGCTGGACAGAGCCCTGCCTGATCCTATCAAGATCTTCGAGA
TCGGCCCCTGCTACCGGAAAGAGAGCGACGGCAAAGAGCACCTGGAAGAGTTCACCATGCTGAATTTCTGCCAGATGGGCAGCGGCTGCACCAGAGAGAACCTGGAATCTATCATCACCGACTTTCTG
AACCACCTGGGGATCGACTTCAAGATCGTGGGCGACAGCTGCATGGTGTTCGGCGATACCCTGGATGTGATGCACGGCGACCTGGAACTGTCTAGCGCTGTCGTGGGACCCATTCCTCTGGATAGAG
AGTGGG
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