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Figure S1: Fluorescence images of cells associated with experiments described in Figure 3A. Each
aaRS is cotransfected with three different nonsense suppressors of its cognate tRNA and the
appropriate EGFP-mutant to evaluate how well each pair suppresses the three different nonsense
codons.
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Figure S2: Fluorescence images of cells associated with experiments described in Figure 3B. Each
of the three nonsense suppressing mutants of tRNAM! is co-transfected with three different
nonsense mutants of EGFP, as well as PyIRS, to evaluate if any of the nonsense suppressors can
charge a non-cognate nonsense codon.
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Figure S3: Fluorescence images of cells associated with the following experiments related to those
described in Figure 3B. Each of the three nonsense suppressing mutants of tRNAFTY™ is co-
transfected with three different nonsense mutants of EGFP, as well as EcTyrRS, to evaluate if any
of the nonsense suppressors can charge a non-cognate nonsense codon.
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Figure S4: Fluorescence images of cells associated with experiments described in Figure 3C. Each
of the three different aaRSs was cotransfected with the three different TAG-suppressing tRNAs,
as well as EGFP-39-TAG, to identify potential aminoacylation of non-cognate tRNAs.
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Figure S5: Maps for different plasmids constructed to facilitate site-specific dual ncAA
incorporation.
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Figure S6: Site-specific incorporation of different combinations of two distinct ncAAs into EGFP-
39-TAG-151-TGA. For each ncAA combination, efficiency of full-length EGFP expression is
reported, measured by its characteristic fluorescence in cell-free extract, upon transfecting
HEK293T cells with pAcBac3-EcTyrrga-EGFP** and pAcBacl-Pyltag, or pAcBac3-EcTyrrga-
EGFP** and pAcBacl-Pylrag. While the former suppression systems provides higher dual ncAA
incorporation yields in general, the latter system was better when incorporating AzK+PrY.
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Figure S7: Fluorescence images of cells associated with experiments described in Figure 5B.

Upon transfecting HEK293T cells with pAcBac3-EcLeursg-EGFP** and pAcBacl-Pylrga,
expression of EGFP-39-TAG-151-TGA is visualized in the presence or absence of the indicated

ncAAs.
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Figure S8: Fluorescence images of cells associated with experiments described in Figure 6A. Site-
specific incorporation of two different bioconjugation handles into EGFP-39-TAG-151-TGA. A)
Upon transfecting HEK293T cells with pAcBac3-EcTyrrga-EGFP** and pAcBacl-Pylrag (for
hPrK+AzF, AzK+AcF, and CpK+AzF), or pAcBac3-EcTyrrag-EGFP** and pAcBacl-Pylrga
(for AzK+PrY). A representative image of cells in the absence of the ncAAs was also included.
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Figure S9: ESI-MS analysis of purified EGFP-39-TAG-151-TGA reporter incorporating indicated
ncAAs. Lower panels show raw data, upper panel the deconvoluted mass. In all cases, the observed
mass confirms incorporation of the desired ncAAs into indicated sites.
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Figure S10: A) Structures of DBCO-Cy5 and AF488-PCA. Treating EGFP-39hPrK-151AzF (B)
and EGFP-39PrY-151AzK (C) with DBCO-Cy5 or AF488-PCA (Cu(l)-catalyzed) leads to
appropriate fluorescence-labeling, corroborating the presence of the alkyne and azide
functionalities. Wild-type EGFP fails to undergo labeling under identical conditions.
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Materials and Methods
General materials:

Oligonucleotides and gBlock gene fragments were obtained from IDT. Phusion Hot Start
II DNA polymerase, restriction enzymes and T4 DNA ligase were purchased from Fisher
Scientific. Various antibiotics were supplemented in media (bacterial culture) at following
concentrations: 100 pg/mL ampicillin, 10 pg/mL gentamycin, 50 pg/mL kanamycin. TOP10 E.
coli cells are used for cloning and plasmid propagation. For mammalian cell culture, Dulbecco’s
modified Eagle’s medium (high glucose DMEM), trypsin 0.25% (1X) solution, Penicillin-
Streptomycin (10,000 U/mL) and fetal bovine serum (FBS) were obtained from Fisher Scientific.
For transient transfection, we used polyethylenimine (PEI MAX 40000) from Polysciences
(Warrington, PA). For protein purification, TALON His-tag purification resin is obtained from
Takara (Clontech). DNA sequencing was performed by Eton Biosciences.

Construction of plasmids to express aaRS, tRNA or EGFP* individually:

The previously reported pAcBacl, pAcBac2 and pAcBac3 vectors were used to generate
additional plasmids.! To make a plasmid that only expresses M. bakeri pyrrolysyl synthetase
(MbPyIRS), DNA sequence encoding for MbPyIRS was PCR amplified, digested with
Nhel/EcoRI and inserted into pAcBacl vector. The same strategy was also used to generate a
pAcBacl plasmid that expresses E. coli leucyl synthetase (EcLeuRS-AK1).? Standard site-directed
mutagenesis was used on pAcBacl-EGFP-39TAG! to create variants that encode EGFP-39TAA
or EGFP-39TGA.

DNA sequence encoding one copy of E. coli tyrrosyl tRNAcya (tRNAcyaFe™") driven by
U6 promoter was PCR amplified from pIDT-Kan-2xtRY', and inserted into pIDT-Kan vector
between Nhel and Avrll to generate pIDT-Kan-1XxU6tRNAcy Ty, Using site-directed
mutagenesis of this plasmid, pIDT-Kan-1xU6tRNAycsF™" and pIDT-Kan-1xU6tRNAyyaFeTy"
were generated, which encodes the TGA- or TAA-suppressing E. coli tyrosyl tRNA, respectively.
DNA sequences encoding M. mazei pyrrolysyl tRNAcya (t(RNAcya™") and E. coli leucyl tRNAcya
(tRNAcyafetev) were synthesized by IDT. gBlock fragments encoding these sequences were PCR
amplified, digested with Nhel/Avrll and insert into pIDT-Kan vector to generate pIDT-Kan-
IXU6tRNAcys™ and pIDT-Kan-1xU6tRNAcpyaFelet.  Site-directed mutagenesis was later
performed to generate plasmids harboring the corresponding anticodon variants: pIDT-Kan-
1XxU6tRNAyca™, pIDT-Kan-1xU6tRNAyya™Y!, pIDT-Kan-1xU6tRNAycaFeleY, and pIDT-Kan-
IXU6tRNAyyaFelen,

Construction of plasmids for incorporating two ncAAs into EGFP:

To generate plasmids that allow the expression of five essential components (two mutually
orthogonal aaRS/tRNA pairs and EGFP harboring stop codons TAG and TGA) for incorporating
two distinct ncAAs, we generated four plasmids: 1) For EcTyrrga+Pylrag, we made plasmids
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pAcBac3-EcTyrrga-EGFP** (EGFP** stands for EGFP-39TAG-151TGA) and pAcBacl-UbiC-
MDbPyIRS-8xtRNAcys™. 2) For EcTyrragtPylrga, we made plasmids pAcBac3-EcTyrrag-
EGFP** and pAcBacl-CMV-MbPyIRS-8xtRNAyca™.

Construction of the pAcBac3-EcTyrrag-EGFP** was performed as previously described!,
except only 16 tRNA copies were incorporated (instead of 20 in the original pAcBac3). The
analogous pAcBac3-EcTyrrga-EGFP** plasmid was created in a similar fashion, except only 8
tRNA copies were incorporated. To generate the pAcBacl-CMV-MbPyIRS-8xtRNAyca™!
plasmid, a pIDT-Kan-8xtRNAyc,™'! plasmid was first prepared containing 8 copies of tandem
tRNAyca™, each driven by a U6 promoter, following a procedure reported previously'. The
8xtRNA cassette was excised out of this plasmid by Nhel/AvrIl digestion and inserted into the
Spel site of the previously reported pAcBacl-MbPyIRS plasmid. An analogous cloning strategy
was used to create the corresponding TAG-suppressing plasmid pAcBacl-UbiC-MbPyIRS-
8xtRNAcyafL

For the construction of the pAcBac3-EcLeurag-EGFP** plasmid, DNA sequence
encoding EcLeuRS-AK1? was PCR amplified to replace the AnapRS in the previously reported
plasmid pAcBac2R-8xEcLtR-AnapRS? by Nhel and EcoRI restriction enzyme sites. EGFP** was
then PCR amplified and inserted into the Sfil sites to make the final plasmid.

EGFP** fluorescence analysis, expression and purification:

For small-scale expression analysis, HEK293T cells were seeded at a density of 600,000
cells per well for a 12-well plate the day before transfection. A total amount of 1.2 pg DNA + 4 ul
PEI + 20 ul DMEM was used for transfection of each well. For the modular three-plasmid
transfection, 0.4 pg of each plasmid is used. For two-plasmid transfections, 0.6 pg of each plasmid
is used. Fluorescence images and EGFP expression analysis were performed 48 hours post
transfection. To obtain EGFP expression data, cells were harvested and lysed as described before!.
EGFP fluorescence in lysate was collected in a 96-well plate using a SpectraMAX M5 (Molecular
Devices) (ex=480 nm and em=530 nm). Mean of three independent experiments were reported,
and error bars represent standard deviation. For larger scale protein expression incorporating two
ncAAs, HEK293T cells were seeded in 100 mm cell culture dishes (5 million per dish) two days
before transfection. A total amount of 12 pg DNA + 50 ul PEI + 200 ul DMEM was used to
transfect cells that are between 80% - 90% confluency. The ncAAs were supplemented at 1| mM
final concentration at the time of transfection. Cells were harvested 48 hours post-transfection,
lysed with CelLytic M, and the C-terminally polyhistidine tagged protein was purified using
cobalt-containing TALON metal affinity resin (Clontech) following manufacturer’s protocol.
Purified proteins were subjected to SDS-PAGE gels and ESI-MS (Agilent TOF HPLC-MS) for
further characterization.
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Protein labeling, and MS analysis:

For click-labeling the EGFP** protein incorporating either AzF+hPrK or PrY+AzK, 1 ng
of purified EGFP** was incubated with 20 uM DBCO-Cy5 (Sigma) or 50 uM Alexa Fluor 488
picolyl azide (Fisher Scientific), respectively, for 2 hours at room temperature. Identical reactions
were set up with wild-type EGFP as control experiments. For labeling EGFP-39CpK-151AzF, 5
uM of protein was incubated with 50 pM DBCO-TAMRA (Click Chemistry Tools, AZ) followed
by 200 uM tetrazine-fluorescein,* at room temperature in PBS for 30 min each. Subsequently, the
reaction product was subjected to SDS-PAGE and HPLC-coupled ESI-MS analysis.

List of Primers:

EcLtR-Nhe-R: aataat GCTAGCAAAAAATACCCGGAGCGGGACTTGAACC

MmPytR-Nhe-R: aataatgctagc AAAAAACGGAAACCCCGGGAATCTAACCCG

EcYtR-Nhe-R: aataat GCTAGCAAAAAATGGTGGGGGAAGGATTCG

BstYtR-Nhe-R: aataatGCTAGCAAAAAATGGAGGGGGACGGATTCG

U6-Avrll-F: aataat CCTAGGTCGGGCAGGAAGAGGGC

H1-Avrll-F: aataatCCTAGGAATTCGAACGCTGACGTCATCAACC

EGFP-Sfil-F: aataatGAATTGGCCAAGGCGGCCACCATGGTG

12xHis-Sfil-R:
AATTCGGCCTTAGAGGCCTTAATGATGGTGATGGTGATGATGGTGATGGTGATGATGACC
LeuRS-Nhel-F: aataatGGCTAGCGTTTAAACTTAAGCTTGCCGCCACCATGGAAGAGCAATACC
LeuRS-EcoRI-R: attattaGAATTCTTAAACGGGCCCGCCAACGACCAGATTGAG

References:
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Plamids sequences:

pAcBac3-EcTyrrga-EGFP**: EcTyrRS sequence is colored orange, EGFP** is colored green.
U6 promoter is colored blue. tRNAycaFD is colored red. H1 promoter is colored magenta.

tRNAycaB YT is colored cyan.

pAcBac3-Tyr-EGFP**

17.572 kb

ttctctgtcacagaatgaaaatttttctgtcatctcticgttattaatgtttgtaattgactgaatatcaacgettatttgcagectgaatggegaatgggacgege
cctgtagcggcgceattaagegeggegggtetggtggttacgcgcagegtgaccgctacacttgecagegeectagegeccgcetectttegetttettcect
tcetttctcgecacgttcgecggcetttceccegtcaagetctaaatcgggggctecctttagggttccgatttagtgetttacggecacctecgaccccaaaaaact
tgattagggtgatggttcacgtagtgggccatcgeectgatagacggtttttcgecctitgacgttggagtccacgttctttaatagtggactettgttccaaac
tggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggectattggttaaaaaatgagctgatttaacaaaaatttaacg
cgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgeggaacccctatttgtttatttttctaaatacattcaaatatgtate
cgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgeccttatteccttttttgecggcatt
ttgccttectgtttttgetcacccagaaacgetggtgaaagtaaaagatgetgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacag
cggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggegeggtattatcccgtattgacgeeggge
aagagcaactcggtcgecgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagaga
attatgcagtgctgccataaccatgagtgataacactgecggcecaacttacttctgacaacgatcggaggaccgaaggagcetaaccgcttttttgcacaacat
gggggatcatgtaactcgecttgategttgggaaccggagetgaatgaagecataccaaacgacgagegtgacaccacgatgectgtagcaatggcaa
caacgttgcgcaaactattaactggcgaactacttactctagettcccggcaacaattaatagactggatggaggcggataaagttgecaggaccacttetg
cgcteggeccttceggetggcetggtttattgetgataaatctggagecggtgagegtggetetcgeggtatcattgcageactggggccagatggtaage
cctceegtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgetgagataggtgectcactgattaageattgg
taactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaa
tcecttaacgtgagttttcgticcactgagegtcagaccccgtagaaaagatcaaaggatcticttgagatectttttttctgegegtaatctgetgettgecaaa
caaaaaaaccaccgctaccageggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggettcagecagagegceagataccaaat
actgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgectacatacctcgetctgetaateetgttaccagtggcetgetgeca
gtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggegeageggtegggctgaacggggggttcgtgcacacagece
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agcttggagcgaacgacctacaccgaactgagatacctacagegtgageattgagaaagegecacgcetticccgaagggagaaaggeggacaggtate
cggtaagecggceagggtcggaacaggagagegeacgagggagettccagggggaaacgectggtatetttatagteetgtegggtttcgecacctetga
cttgagcgtcgatttttgtgatgctcgtcaggggggcggagectatggaaaaacgecageaacgeggcctttttacggttcctggecttttgetggecttttg
ctcacatgttctttcctgegttatccectgattctgtggataaccgtattaccgectttgagtgagetgataccgetcgecgecagecgaacgaccgagegea
gcgagtcagtgagecgaggaageggaagagegectgatgeggtattttctcettacgeatetgtgeggtatttcacaccgcagaccagecgegtaacctg
gcaaaatcggttacggttgagtaataaatggatgccctgegtaagegggtgtgggcggacaataaagtcttaaactgaacaaaatagatctaaactatgac
aataaagtcttaaactagacagaatagttgtaaactgaaatcagtccagttatgectgtgaaaaagcatactggacttttgttatggctaaagcaaactcttcatt
ttctgaagtgcaaattgecegtegtattaaagaggggegtggccaagggceatggtaaagactatattcgeggegttgtgacaatttaccgaacaacteege
ggecgggaagecgateteggettgaacgaattgttaggtggcggtacttgggtcgatatcaaagtgeatcacttcttcccgtatgeccaactttgtatagag
agccactgecgggatcgtcaccgtaatctgettgcacgtagatcacataagcaccaagegegttggectcatgettgaggagattgatgagegeggtggce
aatgccctgectccggtgctcgeecggagactgegagatcatagatatagatctcactacgeggetgcetcaaacctgggecagaacgtaagecgegagag
cgccaacaaccgcttettggtcgaaggecagceaagegegatgaatgtettactacggagceaagttcccgaggtaatcggagteccggetgatgttgggagt
aggtggctacgtctccgaactcacgaccgaaaagatcaagagceageccgeatggatttgacttggtcagggecgagectacatgtgcgaatgatgeeca
tacttgagccacctaactttgttttagggcgactgecctgctgegtaacatcgttgetgctgegtaacatcgttgetgetccataacatcaaacatcgacccac
ggcegtaacgegcettgetgettggatgecccgaggcatagactgtacaaaaaaacagtcataacaagecatgaaaaccgecactgegecgttaccaccgcet
gegttcggtcaaggttctggaccagttgegtgagegeatacgctacttgeattacagtttacgaaccgaacaggcttatgtcaactgggttcgtgecttcate
cgtttccacggtgtgcgtcacccggeaaccttgggecageagegaagtcgaggceatttetgtecctggetggegaacgagegeaaggtttcggtetecacg
catcgtcaggcattggeggcecttgctgttcttctacggecaaggtgetgtgcacggatctgecctggettcaggagatecggtagaccteggecgtegegge
gettgeecggtggtgctgaccececggatgaagtggttcgeatecteggttttctggaaggegagceategtttgttcgcccaggactctagetatagtictagte
gttggcctacgtaccecgtagtggetatggcagggcettgegettaatgegecgetacagggegegtggggatacececctagagecccagetggttetttee
gcctcagaagcecatagagceccaccgceatccccageatgectgcetattgtettcccaatectececcttgetgtectgecccaccecaccecccagaataga
atgacacctactcagacaatgcgatgcaatttcctcattttattaggaaaggacagtgggagtggcaccttccagggtcaaggaaggcacgggggage o
gcaaacaacagatggctggcaactagaaggcacagtcgaggcetgatcagegggtttaaacgggecctctagactcgagttaaagtcgacttaacgegtt
gaattcttaaacgggccctttccagcaaatcagacagtaattctttttaccgecgacgcagtaaggtaaaacgaccaaacagacgatcttcttctttaaagaag
tattcaggatcggactgtttttcaccgttaatggtgatggcattggaggcgatagttttacgtgectgaccacgggaaggttgcagttcagaatcgaccagtg
cctgcatcaggtetgegeccttttccatctcaaccatcggtacgeegtectgegecagetgticgaagtecegettcactcagegeactcaaagaaccgetg
aacaggcattcggtaatacgttttgccgectgtaaaccttcttcaccgtgaaccagacgagtcacctgetccgecagtacatactgggegegeggtgcttta
ccgctgtttttatcttcttcttccagggegttgatctcttcaatgctcataaaggtgaagaacttcaggaageggtaaacgtcggeatcegeagtgttgateca
gaactggtagaatttgtacgggctggttttcttcgggtccaaccagactgecgecgcecttcagttttaccaaatttggtgcecatctgcetttagtgatcageggaa
cggtcaggccaaacacctgattctgatgcagacgacgggtcaggtcgataccagaagtgatgttaccccattggtcagaaccaccaatttgcageacca
caccgtactgtttgttCA AacaggccatacTataaccctgCagcaggttgtaggaaaactcagtgaacgaaatcccectgaTcttcacggttgagacge
tgcttaaccgcttetttgttgatcatctggttaacggagaagtgtttgccaatatcgegecaggaaggtcageacattcatattgeccgaaccagtcataattattg
gccgcegatageagagttttctccacagtcgaaatcgaggaacggggcaacctgcttacggattttgtccacccactectgaacagtticttcggtgticage
ttacgctcggcagcetttgaagetcgggtcgecaatcagacccgtecgegecgectaccagegeaaccggettgtggeccecgectgetggaagegtttcagg
cataacaatggaacaagatgccccaaatgcaagctgtcagecggtaggatcgaageccacaCACgagtgegatcgggcecttgegecagtegetetget
aacgcttectegtecgteacctgggetaccageecccgetettgeaattgtttaatcaagttactgettgecatGGTGGCgctagecagettgggtetee
ctatagtgagtcgtattaatttcgataagccagtaagcagtgggttctctagttagccagagagetCtagaccaagtgacgatcacagegatccacaaaca
agaaccgcgacccaaatccecggcetgegacggaactagetgtgecacacccggegegtecttatataatcatcggegttcaccgecccacggagatece
tccgcagaatcgecgagaagggactacttttcctegectgttccgetetctggaaagaaaaccagtgecctagagtcacccaagteccgtectaaaatgte
cttctgetgatactggggttctaaggecgagtcttatgagecagegggceegetgtectgagegtecegggeggaaggatcaggacgetegetgegecctte
gtctgacgtggcagegetcgeegtgaggagggggocgeccgegggaggegecaaaacccggegeggaggecttcgaacggCCActage

gggGATCTGTGGTCTCATACAGAACTTATAAGATTCCCAAAT
CCAAAGACATTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTGCAG
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GGCGCCACTCCCCTGTCCCTCACAGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTC
CCGCCTAGTGACACTGGGCCCGCGATTCCTTGGAGCGGGTTGATGACGTCAGCGTTCGAATT
CCTAGCAAAAAATGGTGGGGGAAGGATTCGAACCTTCGAAGTCTGTGACGGCAGATTTgaAG
TCTGCTCCCTTTGGCCGCTCGGGAACCCCACCGGTGTTTCGTCCTTTCCACAAGATATATAAA
GCCAAGAAATCGAAATACTTTCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAA
TTTTAAAACTGCAAACTACCCAAGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATAT
CTTTGTGTTTACAGTCAAATTAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAA
ATATGAAGGAATCATGGGAAATAGGCCCTCTTCCTGCCCGACCTAGce

gggGATCTGTGGTCTCATACAGAACTTATAAGATTCCCAAATCCAAAGACATTTC
ACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTGCAGGGCGCCACTCCCC
TGTCCCTCACAGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGTGACA
CTGGGCCCGCGATTCCTTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAAAAAT
GGTGGGGGAAGGATTCGAACCTTCGAAGTCTGTGACGGCAGATTTgaAGTCTGCTCCCTTTGG
CCGCTCGGGAACCCCACCGGTGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGA
AATACTTTCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCA
AACTACCCAAGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACA
GTCAAATTAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATC
ATGGGAAATAGGCCCTCTTCCTGCCCGACctage
gggGATCT
GTGGTCTCATACAGAACTTATAAGATTCCCAAATCCAAAGACATTTCACGTTTATGGTGATTT
CCCAGAACACATAGCGACATGCAAATATTGCAGGGCGCCACTCCCCTGTCCCTCACAGCCAT
CTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGTGACACTGGGCCCGCGATTCC
TTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAAAAATGGTGGGGGAAGGATT
CGAACCTTCGAAGTCTGTGACGGCAGATTTgaAGTCTGCTCCCTTTGGCCGCTCGGGAACCCC
ACCGGTGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTTTCAAGTTA
CGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACCCAAGAAAT
TATTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTAATTCTAA
TTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGAAATAGGCCC
TCTTCCTGCCCGACCTAGc
ggeGATCTGTGGTCTCATACAG
AACTTATAAGATTCCCAAATCCAAAGACATTTCACGTTTATGGTGATTTCCCAGAACACATA
GCGACATGCAAATATTGCAGGGCGCCACTCCCCTGTCCCTCACAGCCATCTTCCTGCCAGGG
CGCACGCGCGCTGGGTGTTCCCGCCTAGTGACACTGGGCCCGCGATTCCTTGGAGCGGGTTG
ATGACGTCAGCGTTCGAATTCCTAGCAAAAAATGGTGGGGGAAGGATTCGAACCTTCGAAG
TCTGTGACGGCAGATTTgaAGTCTGCTCCCTTTGGCCGCTCGGGAACCCCACCGGTGTTTCGT
CCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTTTCAAGTTACGGTAAGCATATG
ATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACCCAAGAAATTATTACTTTCTACG
TCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTAATTCTAATTATCTCTCTAACA
GCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGAAATAGGCCCTCTTCCTGCCCGAC
ctagc
gggGATCTGTGGTCTCATACAGAACTTATAAGATTCC
CAAATCCAAAGACATTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATAT
TGCAGGGCGCCACTCCCCTGTCCCTCACAGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGG
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TGTTCCCGCCTAGTGACACTGGGCCCGCGATTCCTTGGAGCGGGTTGATGACGTCAGCGTTC
GAATTCCTAGCAAAAAATGGTGGGGGAAGGATTCGAACCTTCGAAGTCTGTGACGGCAGAT
TTgaAGTCTGCTCCCTTTGGCCGCTCGGGAACCCCACCGGTGTTTCGTCCTTTCCACAAGATAT
ATAAAGCCAAGAAATCGAAATACTTTCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAA
CATAATTTTAAAACTGCAAACTACCCAAGAAATTATTACTTTCTACGTCACGTATTTTGTACT
AATATCTTTGTGTTTACAGTCAAATTAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATAT
GCAAATATGAAGGAATCATGGGAAATAGGCCCTCTTCCTGCCCGACCTAGce

geggGATCTGTGGTCTCATACAGAACTTATAAGATTCCCAAATCCAAAGACA
TTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTGCAGGGCGCCACT
CCCCTGTCCCTCACAGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGT
GACACTGGGCCCGCGATTCCTTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAA
AAATGGTGGGGGAAGGATTCGAACCTTCGAAGTCTGTGACGGCAGATTTgaAGTCTGCTCCC
TTTGGCCGCTCGGGAACCCCACCGGTGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAA
ATCGAAATACTTTCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAA
CTGCAAACTACCCAAGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGT
TTACAGTCAAATTAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAG
GAATCATGGGAAATAGGCCCTCTTCCTGCCCGACctage
g8g
GATCTGTGGTCTCATACAGAACTTATAAGATTCCCAAATCCAAAGACATTTCACGTTTATGG
TGATTTCCCAGAACACATAGCGACATGCAAATATTGCAGGGCGCCACTCCCCTGTCCCTCAC
AGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGTGACACTGGGCCCGC
GATTCCTTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAAAAATGGTGGGGGA
AGGATTCGAACCTTCGAAGTCTGTGACGGCAGATTTgaAGTCTGCTCCCTTTGGCCGCTCGGG
AACCCCACCGGTGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTTTC
AAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACCCA
AGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTA
ATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGAAA
TAGGCCCTCTTCCTGCCCGACCTAGc
gggGATCTGTGGTC
TCATACAGAACTTATAAGATTCCCAAATCCAAAGACATTTCACGTTTATGGTGATTTCCCAG
AACACATAGCGACATGCAAATATTGCAGGGCGCCACTCCCCTGTCCCTCACAGCCATCTTCC
TGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGTGACACTGGGCCCGCGATTCCTTGGA
GCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAAAAATGGTGGGGGAAGGATTCGAAC
CTTCGAAGTCTGTGACGGCAGATTTgaAGTCTGCTCCCTTTGGCCGCTCGGGAACCCCACCGG
TGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTTTCAAGTTACGGTA
AGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACCCAAGAAATTATTA
CTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTAATTCTAATTATC
TCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGAAATAGGCCCTCTTC
CTGCCCGACctagtcaataatcaatgtcaacgcgtatatctggeccgtacatcgegaagecagegecaaaacGGATCCtgecaggCTAGT
TATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTAC
ATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAA
TAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAg
TATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCC
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TATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGG
ACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAGGTGAGCC
CCACGTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTAT
TTTTTAATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGEGEGEGGGCGCGCGCCAGGCGGGGC
GGGGCGGGGCGAGGGGCAEGGGLCGEGEGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAG
CGGCGCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAG
CGAAGCGCGCGGCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGC
CTCGCGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACG
GCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCTGTGGCT
GCGTGAAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGCTCGGGGGG
TGCGTGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGA
GCGCTGCGGGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCG
GGGGCAGATGCCCCGCGAETGCGGGGGGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGT
GTGCGTGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGCTGTAACCCCCCCCTGCA
CCCCCCTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGGGCGTG
GCGCGGGGCTCGCCAGTGCCGGGCGGGGGGETGGCGGCAGGTGGGGGTGCCGGGCGGGGCAG
GGCCGCCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGGCGGCCCCGGAGCGCCGGCGG
CTGTCGAGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAG
GGACTTCCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCT
AGCGGGCGCGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTC
GTGCGTCGCCGCGCCGCCAGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACG
GCTGCCTTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTC
TAGAGCCTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACGTGCT
GGTTaTTGTGCTGTCTCATCATTTTGGCAAAGAATTGGCCAAGGAGGCCACCATGGTGAGCA
AGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAA
CGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTAgGGCAAGCTGACC
CTGAAGTTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCT
GACCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCA
AGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAA
CTACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTG
AAGGGCATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACA
ACAGCCACAACGTCTgaATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAG
ATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCC
CCATCGGCGACGGCCCCAGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTG
AGCAAAGACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCG
GGATCACTCTCGGCATGGACGAGCTGTACAAGGGGCCCTTCGAACAAAAACTCATCTCAGA
AGAGGATCTGAATATGCATACCGGTCATCATCACCATCACCATcatcaccatcaccatcatTaAggcctctaa
ggccgaattcaacgcgttaagtcgacaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgetecttttacgetatgtggata
cgctgctttaatgectttgtatcatgctattgettcccgtatggctttceattttctcctecttgtataaatcetggttgetgtetctttatgaggagttgtggccegttg
tcaggcaacgtggegtggtgtgcactgtgtttgctgacgcaacccecactggttggggcattgeccaccacctgtcagetectttccgggactttecgcetttee
cccteectattgecacggeggaactcatcgecgectgecttgecegetgetggacaggggceteggcetgttgggcactgacaatteegtggtgttgteggg
gaaatcatcgtcctttccttggetgetegectgtgttgecacctggattetgegegggacgtecttctgetacgteccttecggecctcaatccageggacctte
cttcecegeggectgetgeeggcetetgeggectettccgegtettcgecttcgecctcagacgagtecggatcteectttgggecgecteeccecgegtegacttt
aactcggccagcacagtggtcgatcgaCCAATGCCCTGGCTCACAAATACCACTGAGATCTTTTTCCCTCTG
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CCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAAA
TTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACATATGGG
AGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCcA
TATGCTGGCTGCCATGAACAAAGGTtGGCTATAAAGAGGTCATCAGTATATGAAACAGCCCC
CTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTITATATTTTG
TTTTGTGTTATTTTTTTCTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATTTT
TCCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCttGCGGCCGCggtccgtatactccggaata
ttaatagatcatggagataattaaaatgataaccatctcgcaaataaataagtattttactgttttcgtaacagttttgtaataaaaaaacctataaatattccggat
tattcataccgtcccaccatcgggcgcgAACTCCTAAAAAACCGCCACCatgaagtgccttttgtacttagectttttattcattggggte
aattgcaagttcaccatagtttttccacacaaccaaaaaggaaactggaaaaatgttccttctaattaccattattgeccegtcaagetcagatttaaattggeat

aatgacttaataggcacagccttacaagtcaaaatgcccaagagtcacaaggctattcaagcagacggttggatgtgtcatgcttccaaatgggtcactact
tgtgatttccgetggtatggaccgaagtatataacacattccatccgatecttcactccatctgtagaacaatgcaaggaaagceattgaacaaacgaaacaa
ggaacttggctgaatccaggcettccctectcaaagtigtggatatgecaactgtgacggatgeccgaageagtgattgtccaggtgactectcaccatgtgetg
gttgatgaatacacaggagaatgggttgattcacagttcatcaacggaaaatgcagcaattacatatgecccactgtccataactctacaacctggeattctg
actataaggtcaaagggctatgtgattctaacctcatttccatggacatcaccttcttctcagaggacggagagctatcatccctgggaaaggagggceaca
gggttcagaagtaactactttgcttatgaaactggaggcaaggcectgcaaaatgcaatactgcaageattggggagtcagactcccatcaggtgtetggtt
cgagatggctgataaggatctctttgetgcagecagattcectgaatgecccagaagggtcaagtatctetgetccatctcagacctcagtggatgtaagtct
aattcaggacgttgagaggatcttggattattccctctgeccaagaaacctggagcaaaatcagagegggtcttccaatetctccagtggatctcagcetatcett
gctcctaaaaacccaggaaccggtcecetgetttcaccataatcaatggtaccctaaaatactttgagaccagatacatcagagtcgatattgctgetccaatee
tctcaagaatggtcggaatgatcagtggaactaccacagaaagggaactgtgggatgactgggcaccatatgaagacgtggaaattggacccaatgga
gttctgaggaccagttcaggatataagtttcctttatacatgattggacatggtatgttggactccgatcttcatcttagctcaaaggcetcaggtgttcgaacat
cctcacattcaagacgcetgcttcgcaacttcctgatgatgagagtttattttttggtgatactgggcetatccaaaaatccaatcgagettgtagaaggttggttc
agtagttggaaaagctctattgcectcttttttctttatcatagggttaatcattggactattcttggtictccgagttggtatccatctttgeattaaattaaageaca
ccaagaaaagacagatttatacagacatagagatgaaccgacttggaaagtgataaAagcttgtcgagaagtactagaggatcataatcagccatacca
catttgtagaggttttacttgctttaaaaaacctcccacacctcccectgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattgcagettata
atggttacaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtct
ggatctgatcactgettgagectaggagatccgaaccagataagtgaaatctagttccaaactattttgtcatttttaattttcgtattagettacgacgcetacac
ccagttcccatctattttgtcactcttccctaaataatccttaaaaactccatttccaccecteccagttcccaactattttgtccgeccacageggggceatttttet
tcctgttatgtttttaatcaaacatcctgecaactccatgtgacaaaccgtcatcttcggcetacttt
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pAcBacl-UbiC-MbPyIRS-8xtRNA ya™': MbPYIRS sequence is colored orange. U6 promoter is
colored blue. tRNAya™'is colored red. H1 promoter is colored magenta.

pAcBac1-UbiC-MbPyIRS-8xMmPytR-TAG @

11.099 kb

ctgaatggcgaatgggacgegecctgtageggegeattaagegeggegggtgtggtggttacgegeagegtgaccgetacacttgecagegeectag
cgcccgctectttegetttcttcecttectttctcgecacgttcgecggcetttcceccgtcaagetctaaatcgggggctecctttagggticcgatttagtgettta
cggcacctcgaccccaaaaaacttgattagggtgatggtticacgtagtgggccatcgecctgatagacggtttttcgecctttgacgttggagtccacgtte
tttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttitgatttataagggattttgeccgatttcggectattggttaaaaaat
gagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcacttticggggaaatgtgcgcggaacccctatttgtttat
ttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgt
cgcccttatteccttttttgeggceattttgecttectgttttitgectcacccagaaacgetggtgaaagtaaaagatgetgaagatcagttgggtgcacgagteg
gttacatcgaactggatctcaacageggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagceacttttaaagttctgetatgtggege
ggtattatcccgtattgacgeccgggceaagageaacteggtegecgceatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagceate
ttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgeggcecaacttacttctgacaacgatcggaggaccgaa
ggagctaaccgcttttttgcacaacatgggggatcatgtaactcgecttgatcgttgggaaccggagetgaatgaagecataccaaacgacgagegtgac
accacgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagettcccggceaacaattaatagactggatggaggc
ggataaagttgcaggaccacttctgegetcggeccttcecggetggcetggtttattgetgataaatctggagecggtgagegtgggtctecgeggtatcattge
agcactggggccagatggtaagccctcccgtatcgtagttatctacacgacggggagtcaggeaactatggatgaacgaaatagacagatcgetgagat
aggtgcctcactgattaagcattggtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagat
cctttttgataatctcatgaccaaaatcccttaacgtgagttttcgtticcactgagegtcagaccccgtagaaaagatcaaaggatcttettgagatcctttttttc
tgcgegtaatctgetgettgcaaacaaaaaaaccaccgctaccageggtggtttgtttgccggatcaagagcetaccaactctttttccgaaggtaactggett
cagcagagcgcagataccaaatactgtccttctagtgtagecgtagttaggccaccacttcaagaactctgtagcaccgectacatacctcgetctgetaat
cctgttaccagtggcetgctgecagtggegataagtegtgtettaccgggttggactcaagacgatagttaccggataaggegeageggtegggetgaac
ggggooticgtgcacacageccagettggagegaacgacctacaccgaactgagatacctacagegtgageattgagaaagegecacgcettcccgaa
gggagaaaggcggacaggtatccggtaageggcagggtcggaacaggagagegeacgagggagettccagggggaaacgectggtatetttatagt
cctgtcgggtttcgecacctctgacttgagegtegatttttgtgatgctegtcaggggggeggagectatggaaaaacgecageaacgeggcectttttacg
gttcctggecttttgetggecttttgctcacatgttctttcctgegttatcecectgattctgtggataaccgtattaccgectttgagtgagetgatacegetegec
gcagccgaacgaccgagegeagegagtcagtgagegaggaageggaagagegectgatgeggtattttctecttacgcatctgtgeggtatttcacace
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gcagaccagecgegtaacctggceaaaatcggttacggttgagtaataaatggatgeectgegtaagegggtgtgggeggacaataaagtcttaaactga
acaaaatagatctaaactatgacaataaagtcttaaactagacagaatagttgtaaactgaaatcagtccagttatgctgtgaaaaagcatactggacttttgt
tatggctaaagcaaactcttcattttctgaagtgcaaattgeccgtcgtattaaagaggggegtggecaagggceatggtaaagactatattcgeggegttgt
gacaatttaccgaacaactccgeggecgggaagecgatetcggettgaacgaattgttaggtggcggtacttgggtcgatatcaaagtgeatcacttette
ccgtatgcccaactttgtatagagagecactgegggatcgtcaccgtaatetgettgecacgtagatcacataagecaccaagegegttggectcatgettga
ggagattgatgagcgcggtggcaatgecctgecteccggtgetcgecggagactgecgagatcatagatatagatctcactacgeggcetgetcaaacctgg
gcagaacgtaagccgegagagcgecaacaaccgcettettggtcgaaggecagecaagegegatgaatgtettactacggageaagttcccgaggtaateg
gagtccggctgatgttgggagtaggtgoctacgtctccgaactcacgaccgaaaagatcaagageageccgeatggatttgacttggtcagggecgag
cctacatgtgcgaatgatgeccatacttgagecacctaactttgttttagggcgactgecctgetgegtaacategttgetgctgegtaacategttgetgete
cataacatcaaacatcgacccacggcgtaacgegcttgetgettggatgecccgaggcatagactgtacaaaaaaacagtcataacaagecatgaaaacc
gccactgegecgttaccaccgetgegttcggtcaaggttctggaccagttgegtgagegeatacgetacttgeattacagtttacgaaccgaacaggcetta
tgtcaactgggttcgtgccttcatcegtttccacggtgtgcgtcacccggeaaccttgggcagecagegaagtecgaggcatttetgtectggetggegaacg
agcgcaaggtttcggtctccacgceatcgtcaggeattggeggecttgetgttettctacggecaaggtgetgtgcacggatctgeectggcetticaggagate
ggtagaccteggecgtegeggegettgeeggtggtectgacceceggatgaagtggttcgeatecteggttttctggaaggegageatcgtttgttcgecee
aggactctagctatagttctagtggttggctacgtacccgtagtggctatggcagggcttgcgettaatgegecgetacagggegegtggggataceccct
agagccccagcetggttctttccgectcagaagecatagageccaccgceatcceccageatgectgctattgtcttcccaatecteccecttgetgtectgece
caccccaccccccagaatagaatgacacctactcagacaatgegatgcaatttcctcattttattaggaaaggacagtgggagtggcaccttccagggtea
aggaaggcacgggggagggocaaacaacagatggetggcaactagaaggcacagtcgaggetgatcagegggtttaaacgggcecctctagacteg
agttaaagtcgacttaacgcgttgaattc [ TACAGATTGGTTGAAATCCCATTATAGTAAGATTCGGACCTTGA
TGCCCTCTTAATGTTTTTAAAGCCGTGCATAACCTTGAGCAAGCGTTCAAGACCAAAACCTG
CACCTATCCATGGTTTGTCAATACCCCATTCTCTATCAAGAGAAACTGGCCCGACGACTGCC
GAAGAAAGCTCCAGGTCCCCGTGCATTATATCAAGAGTATCCCCAaAGACCATACAGGAATC
TCCTACGATTTCGAAGTCGATTTCCAGATAGTCCAGAAACTCTTTGATGAGAGCTTCAAGAT
TTTCCCGAGTACATCCCGAACCCATCTGACAGAAGTTCACCATAGTAAATTCTTCCAGGTGC
TCTTTGCCGTCAGACTCTTTCCGGTAACAAGGTCCGACTTCGAAAATTTTTATTGGGCCTGGT
AAAATCCTATCGAGTTTTCGCAGATAGTTGTAAAGAGTCGGGGCAAGCATTGGCCTCAAGCA
GAGATTTTTATCCACCCGGAAGATCTGTTTTGAAAGTTCAGTATCATTATTAATACCCATTCT
CTCCACGTATTCCGCCGGAATAAGGATAGGAGACTTTATCTCCAGAAAACCCCGGTCTACGA
AAAATTTCGTAATATCACGTTCGAGTTTACCGAGGTAGTCTTCTCTATCATTGGTATAGAGCC
GCTGAAAATCGTTTTTTCTTCTTGTCACAAGTTCAGGCTCAAGTTCCCTGAAAGGCTTTGCCA
TATTTAGAGAAATTTTATCCTCTGGACTTAAGAGAGCCTCAACCCTATCAAGCTGGCTTCTTG
TAAGTGAAGGAGCAGGAGCCGATGCGGGAACAGACGAATTTGGAGTTGATTTTGCAGGCGA
AGGTACAGATCTGGATGTGTTCGTTGATGCCTTTGCAGAAACAGAATTTTCCAGAGGCTTCG
GAGCCCTTGAAACTGATTTCGGCATAGCTTTTTTGACCTTTGGAGCAGAAACTACCCTAACTT
TCACACTGTTTTTGCTTTCGGTTGATCTTGTGAGAAAATTATTGATATCCTCGTCCGAAACCC
TACATCGTTTGCAGGTTTTTCTGTACTTATGATGTCTGAATGCTCTGGCTGTTCTACAACTCCT
GGAATTATTCACAACAAGATGGTCTCCACACGCCATTTCAATGTATATTTTACTTCTTGAGAC
CTCATGGTGCTTGATTTTGTGGAGCGTGCCAGTCCTGGACATCCAGAGCCCGGTCGCAGATA
TTAAAACATCTAATGGTTTTTTATCCATggtggegetagecagettgggtetcectatagtgagtcgtattaatttcgataageca
gtaagcagtgggttctctagttagccagagagetCtagaccaagtgacgatcacagegatccacaaacaagaaccgegacccaaatceecggetgega
cggaactagcetgtgecacacccggegegtecttatataatcatcggegttcaccgecccacggagatcecteccgeagaatcgecgagaagggactactt
ttectegectgttecegetetctggaaagaaaaccagtgecctagagtcacccaagtececcgtectaaaatgtecttctgetgatactggggttctaaggecga
gtcttatgagcagegggecgetgtectgagegtecgggeggaaggatcaggacgcetcgetgegececttegtetgacgtggcagegetegeegtgagg
aggggggcgeccgegggaggcgecaaaacccggegeggaggecttcgaacggCCActagcAAAAAACGGAAACCCCGGGA
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ATCTAACCCGGCTGAACGGATTTAGAGTCCGTTCGATCTACATGATCAGGTTTCCGGGGATC
TGTGGTCTCATACAGAACTTATAAGATTCCCAAATCCAAAGACATTTCACGTTTATGGTGATT
TCCCAGAACACATAGCGACATGCAAATATTGCAGGGCGCCACTCCCCTGTCCCTCACAGCCA
TCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGTGACACTGGGCCCGCGATTC
CTTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAAAAACGGAAACCCCGGGAA
TCTAACCCGGCTGAACGGATTTAGAGTCCGTTCGATCTACATGATCAGGTTTCCGGTGTTTCG
TCCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTTTCAAGTTACGGTAAGCATAT
GATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACCCAAGAAATTATTACTTTCTAC
GTCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTAATTCTAATTATCTCTCTAAC
AGCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGAAATAGGCCCTCTTCCTGCCCGA
CctagcAAAAAACGGAAACCCCGGGAATCTAACCCGGCTGAACGGATTTAGAGTCCGTTCGAT
CTACATGATCAGGTTTCCGGGGATCTGTGGTCTCATACAGAACTTATAAGATTCCCAAATCC
AAAGACATTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTGCAGGG
CGCCACTCCCCTGTCCCTCACAGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCC
GCCTAGTGACACTGGGCCCGCGATTCCTTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCC
TAGCAAAAAACGGAAACCCCGGGAATCTAACCCGGCTGAACGGATTTAGAGTCCGTTCGAT
CTACATGATCAGGTTTCCGGTGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGA
AATACTTTCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCA
AACTACCCAAGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACA
GTCAAATTAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATC
ATGGGAAATAGGCCCTCTTCCTGCCCGACctagcAAAAAACGGAAACCCCGGGAATCTAACCC
GGCTGAACGGATTTAGAGTCCGTTCGATCTACATGATCAGGTTTCCGGGGATCTGTGGTCTC
ATACAGAACTTATAAGATTCCCAAATCCAAAGACATTTCACGTTTATGGTGATTTCCCAGAA
CACATAGCGACATGCAAATATTGCAGGGCGCCACTCCCCTGTCCCTCACAGCCATCTTCCTG
CCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGTGACACTGGGCCCGCGATTCCTTGGAGC
GGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAAAAACGGAAACCCCGGGAATCTAACCC
GGCTGAACGGATTTAGAGTCCGTTCGATCTACATGATCAGGTTTCCGGTGTTTCGTCCTTTCC
ACAAGATATATAAAGCCAAGAAATCGAAATACTTTCAAGTTACGGTAAGCATATGATAGTC
CATTTTAAAACATAATTTTAAAACTGCAAACTACCCAAGAAATTATTACTTTCTACGTCACGT
ATTTTGTACTAATATCTTTGTGTTTACAGTCAAATTAATTCTAATTATCTCTCTAACAGCCTTG
TATCGTATATGCAAATATGAAGGAATCATGGGAAATAGGCCCTCTTCCTGCCCGACctagcAAA
AAACGGAAACCCCGGGAATCTAACCCGGCTGAACGGATTTAGAGTCCGTTCGATCTACATG
ATCAGGTTTCCGGGGATCTGTGGTCTCATACAGAACTTATAAGATTCCCAAATCCAAAGACA
TTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTGCAGGGCGCCACT
CCCCTGTCCCTCACAGCCATCTTCCTGCCAGGGCGCACGCGCGCTGGGTGTTCCCGCCTAGT
GACACTGGGCCCGCGATTCCTTGGAGCGGGTTGATGACGTCAGCGTTCGAATTCCTAGCAAA
AAACGGAAACCCCGGGAATCTAACCCGGCTGAACGGATTTAGAGTCCGTTCGATCTACATG
ATCAGGTTTCCGGTGTTTCGTCCTTTCCACAAGATATATAAAGCCAAGAAATCGAAATACTT
TCAAGTTACGGTAAGCATATGATAGTCCATTTTAAAACATAATTTTAAAACTGCAAACTACC
CAAGAAATTATTACTTTCTACGTCACGTATTTTGTACTAATATCTTTGTGTTTACAGTCAAAT
TAATTCTAATTATCTCTCTAACAGCCTTGTATCGTATATGCAAATATGAAGGAATCATGGGA
AATAGGCCCTCTTCCTGCCCGACctagtcaataatcaatgtcaacgcgtatatctggeccgtacatcgegaageagegeaaaacG
GATCCtgcaggtatttGCGGCCGCggtccgtatactccggaatattaatagatcatggagataattaaaatgataaccatctcgcaaataaataa
gtattttactgttttcgtaacagttttgtaataaaaaaacctataaatattccggattattcataccgteccaccatcgggcgcgAACTCCTAAAAA
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ACCGCCACC Catgaagtgccttttgtacttagectttttattcattggegtoaattgcaagttcaccatagtttttccacacaaccaaaaaggaaactgga
aaaatgttccttctaattaccattattgcccgtcaagetcagatttaaattggeataatgacttaataggecacagecttacaagtcaaaatgeccaagagtcac

aaggctattcaagcagacggttggatgtgtcatgcttccaaatgggtcactacttgtgatttccgetggtatggaccgaagtatataacacattccatccgate
cttcactccatctgtagaacaatgcaaggaaagcattgaacaaacgaaacaaggaacttggctgaatccaggcettccctectcaaagttgtggatatgeaa
ctgtgacggatgccgaagceagtgatigtccaggtgactectcaccatgtgetggttgatgaatacacaggagaatgggttgattcacagttcatcaacgga
aaatgcagcaattacatatgccccactgtccataactctacaacctggcattctgactataaggtcaaagggctatgtgattctaacctcatttccatggacat

caccttcttctcagaggacggagagctatcatccctgggaaaggagggcacagggtticagaagtaactactttgettatgaaactggaggcaaggectge
aaaatgcaatactgcaagcattggggagtcagactcccatcaggtgtctggttcgagatggctgataaggatctctttgetgecagecagattcectgaatge
ccagaagggtcaagtatctctgctccatctcagacctcagtggatgtaagtctaattcaggacgttgagaggatcttggattattccctctgeccaagaaacct
ggagcaaaatcagagegggtcttccaatctctccagtggatctcagetatettgetcctaaaaacccaggaaccggtectgcetttcaccataatcaatggta

ccctaaaatactttgagaccagatacatcagagtcgatattgctgctccaatcctctcaagaatggtcggaatgatcagtggaactaccacagaaagggaa
ctgtgggatgactgggcaccatatgaagacgtggaaattggacccaatggagttctgaggaccagtticaggatataagtttcctttatacatgattggacat

ggtatgttggactccgatcttcatcttagetcaaaggcetcaggtgticgaacatcctcacattcaagacgetgettcgcaacttecctgatgatgagagtttatttt
ttggtgatactgggctatccaaaaatccaatcgagcettgtagaaggttggttcagtagttggaaaagcetctattgectcttttttctttatcatagggttaatcatt

ggactattcttggttctccgagttggtatccatetttgcattaaattaaagcacaccaagaaaagacagatttatacagacatagagatgaaccgacttggaa

agtgataaggccaggccggcecaagcttgtcgagaagtactagaggatcataatcagccataccacatttgtagaggttttacttgctttaaaaaacctccca
cacctccccctgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattgcagcettataatggttacaaataaagcaatageatcacaaatttca
caaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggatctgatcactgcttgagectaggagatccgaa

ccagataagtgaaatctagttccaaactattttgtcatttttaattttcgtattagcttacgacgctacacccagttcccatctattttgtcactcttccctaaataate
cttaaaaactccatttccacccctcccagttcccaactattttgtccgeccacageggggcatttttcttcctgttatgtttttaatcaaacatcctgecaactceca
tgtgacaaaccgtcatcttcggctactttttctctgtcacagaatgaaaatttttctgtcatctettcgttattaatgtttgtaattgactgaatatcaacgcttatttge
agce
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pAcBac3-EcLeurag-EGFP**: EcLeuRS-AKI1 is colored orange. EGFP** is colored green.
tRNAyaFetetis colored red. H1 promoter is colored magenta.

pAcBac3-Leu-TAG-EGFP**

15.158 kb

ttctctgtcacagaatgaaaatttttctgtcatctcticgttattaatgtttgtaattgactgaatatcaacgettatttgcagectgaatggegaatgggacgege
cctgtagcggegceattaagegeggegggtgtggtggttacgegcagegtgaccgetacacttgecagegecctagegeccgetcectttegcetttettecect
teetttctcgecacgttcgecggcetttceccegtcaagetctaaatcgggggcetecctttagggttccgatttagtgetttacggecacctecgaccccaaaaaact
tgattagggtgatggttcacgtagtgggccatcgeectgatagacggtttttcgecctitgacgttggagtccacgttctttaatagtggactettgttccaaac
tggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggectattggttaaaaaatgagctgatttaacaaaaatttaacg
cgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgeggaacccctatttgtttatttttctaaatacattcaaatatgtate
cgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattcaacatttccgtgtcgeccttatteccttttttgecggcatt
ttgecttectgtttttgetcacccagaaacgetggtgaaagtaaaagatgetgaagatcagttgggtgcacgagtgggttacatcgaactggatctcaacag
cggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgtggegeggtattatcccgtattgacgeeggge
aagagcaactcggtcgecgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatcttacggatggcatgacagtaagaga
attatgcagtgctgccataaccatgagtgataacactgecggcecaacttacttctgacaacgatcggaggaccgaaggagcetaaccgcttttttgcacaacat
gggggatcatgtaactcgecttgategttgggaaccggagetgaatgaagecataccaaacgacgagegtgacaccacgatgectgtagcaatggcaa
caacgttgcgcaaactattaactggcgaactacttactctagettcccggcaacaattaatagactggatggaggcggataaagttgecaggaccacttetg
cgcteggeccttceggetggcetggtttattgetgataaatctggagecggtgagegtggatetcgeggtatcattgcageactggggccagatggtaage
cctceegtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgetgagataggtgectcactgattaageattgg
taactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaa
tcecttaacgtgagttttcgticcactgagegtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgegegtaatctgetgettgcaaa
caaaaaaaccaccgctaccageggtggtttgtttgccggatcaagagcetaccaactctttttccgaaggtaactggettcagecagagegceagataccaaat
actgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgectacatacctcgetctgetaateetgttaccagtggctgetgeca
gtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggegeageggtegggctgaacggggggttcgtgcacacagece
agcttggagcgaacgacctacaccgaactgagatacctacagegtgagceattgagaaagegecacgceticccgaagggagaaaggeggacaggtate
cggtaagcggcagggtcggaacaggagagegeacgagggagettccagggggaaacgectggtatctttatagtcetgtecgggtttcgecacctetga
cttgagcgtcgatttttgtgatgctcgtcaggggggcggagectatggaaaaacgecageaacgeggcectttttacggttcetggecttttgetggecttttg
ctcacatgttctttcctgegttatccectgattctgtggataaccgtattaccgectttgagtgagetgataccgetcgecgeagecgaacgaccgagegea
gcgagtcagtgagecgaggaageggaagagegectgatgeggtattttcteccttacgeatetgtgeggtatttcacaccgcagaccagecgegtaacctg
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gcaaaatcggttacggttgagtaataaatggatgcectgegtaagegggtgtgggcggacaataaagtcttaaactgaacaaaatagatctaaactatgac
aataaagtcttaaactagacagaatagttgtaaactgaaatcagtccagttatgctgtgaaaaagcatactggacttttgttatggctaaagcaaactcttcatt
ttctgaagtgcaaattgecegtegtattaaagaggggegtggccaagggceatggtaaagactatattcgeggegttgtgacaatttaccgaacaacteege
ggecgggaagecgateteggettgaacgaattgttaggtggcggtacttgggtcgatatcaaagtgeatcacttcttccegtatgeccaactttgtatagag
agccactgcegggatcgtcaccgtaatctgettgecacgtagatcacataagecaccaagegegttggectcatgettgaggagattgatgagegeggtegce
aatgccctgectecggtgctcgecggagactgcgagatcatagatatagatctcactacgeggcetgetcaaacctgggcagaacgtaagecgegagag
cgccaacaaccgcettettggtcgaaggeagecaagegegatgaatgtcttactacggagcaagttcccgaggtaatcggagtecggctgatgttgggagt
aggtggctacgtctccgaactcacgaccgaaaagatcaagagcageccgeatggatttgacttggtcagggecgagectacatgtgcgaatgatgeeca
tacttgagccacctaactttgttttagggcgactgeccctgetgegtaacategttgetgctgegtaacatcgttgetgetccataacatcaaacatcgacccac
ggcegtaacgegcettgetgettggatgececcgaggcatagactgtacaaaaaaacagtcataacaagecatgaaaaccgecactgegecgttaccaccget
gegttcggtcaaggttctggaccagttgegtgagegcatacgctacttgeattacagtttacgaaccgaacaggcttatgtcaactgggttcgtgecttcate
cgtttccacggtgtgcgtcaccecggeaaccttgggeageagegaagtcgaggcatttctgtecctggetggcgaacgagegeaaggtttcggtetccacg
catcgtcaggcattggeggcecttgctgttcttctacggecaaggtgetgtgcacggatetgecctggettcaggagatecggtagaccteggecgtegegge
gettgecggtggtgctgaccececggatgaagtggttcgeatecteggttttctggaaggegagceategtttgttcgcccaggactctagetatagtictagte
gttggcctacgtaccecgtagtggetatggcagggcettgegettaatgegecgetacagggegegtggggatacececctagagecccagetggttetttee
gcctcagaagcecatagageccaccgceatccccageatgectgcetattgtettcccaatectececcettgetgtectgecccaccecaccecccagaataga
atgacacctactcagacaatgcgatgcaatttcctcattttattaggaaaggacagtgggagtggcaccttccagggtcaaggaaggecacggeegagee
gcaaacaacagatggctggcaactagaaggcacagtcgaggctgatcagegggtttaaacgggecctctagactcgaattc AATTCttaaacgggce
ccgceccaacgaccagattgaggagtttacctggtacgtaaatcactttacgtacagtaacgccatcaagatattttgetaccagatgttcctggecagceacgtt
cgcgaacctgttettccgttgegtccaccggaacggtgattttggcacggactttaccgttaacctgecaccacgaccagegtggagtcttccaccatcgett
tttcgtcagcaaccggccacggegegttgtcgatatcgecttcgectttcagttcctgeccacagegtgaageagatgtgeggggtgaacgggttaageata
cggacaacggccagcagtgcttcctgecatcagagegegatectgetcgecateggttggtgctitcgecagtttgttcatcagetccataatcgecgeaatt
geggtgttgaaggtctgacgacggecgatatcatcggteactttagegatcegttttatgcacatcgegacgeagegctttctgattttcagtcagegeatcaa
cgttcagtgccgceaacatcaccttttgetgtgtgctcgtaaaccagtttccagacacgtttcaggaageggttagecccttccacaccggatteetgecatte
gagagtcatatcagccggagaagcaaacatcataaacagacgaacggtgtccgegecgtaacgttcaaccatcacctgegggtecgatacegttgttette
gacttggacattttgctcatgecggtataaaccagttcatggectgecgeatctttcgcetttcacgatacggectttctcgtcacgttcaacgatageatcaac
cggggaaacccagttacgtticgecgttttcgeccaacatagtagaaggeatctgeccageaccataccctgacacagcaactgtttcgetggticgtcagagt
tcaccatgcctgcatcacgeatcagtttgtggaagaageggaagtagagecagaCCceataatggegtgttcaataccaccaataAGgatatccaccgg
cagccagtagttagcegettcggaatccageataccttetttgtactgcgggcaagtgtagegegecataGGA ccaggaggactccataaaggtgtega
aagtgtcggtttcacgcagtgetggceataccgttaacggtagttttcgcccactccggatctgetttaatcgggetggtaatgecgtecattaccacatcttce
ggcaggatcaccggeagetggtegteccggggteggceattacggtaccgtettctagagtcaccatcggaatcggegegecccagtaacgetgacggga
aacaccccagtcgecgceaggceggtagttcactttacgectcgeccaacgeccatcgeagtcagtttatcggegatggegttgaaggecgcettcatggtcaaga
ccgttgaactcgccagagttgaacagcacgectttttcagtcagggcttgctgagaaagatetggctcagagecgtcagetgecaggataaccggtttgat
gttcaggcecgtatttagaggcaaactcgtagtcgegetggtegtgececceggtaccgecataactgegecegtgecgtactccatcaatacgaagtttgetg
cccaaacgggaatttcttcgeecgttaatgggtgaaccgcetttaaagecagtatcgacgecttttttctccatcgtegecatttcagettcggeaactttggtgt
tacggcattcgtcaataaaggccgecagttcaggattattttccgecegctttctgegecageggatgacccgeagetaccgecaggtaggtacaacccata
aaACGgtcegggcgggtagtgtaaacggtcagegtgttgtcatagtcgttaacgttgaaggtgatctccacgectticggaacgaccgateccagttacge
tgcatggttttaacggtgtctggccagtgatccagtttatccagategttgagecagetcgtcagegtaageagtgattttgataaaccactgegggatetcttt
acgttcaactttggtatcgcagcgecagecagceagecgtcgataacttgttcgttcgecagtacggtctggtegttcggacaccagttgaccgecagaagtett
cttatataccaggccttttttatacagctcggtgaagaatttctgttcccaacggtagtattccggegtacaggttgccagetcgeggcetccagtcataaccaa
agcccagcattttgagctggtttttcatatacgcgatgttgtcgtacgtccacggtgecggageggtgttgtttttcaccgecgegectteccgecaggeagace
aaacgcgtcccagecgatcggetgecaggacgtttttgecccageatacgetggtagegggegatcacgtcaccgatggtgtagttacgtacgtggeccat
gtgtagtcgaccagaaggatagggagagacagacaggcagtaatacttctctttgctctecgtcttcggttacttcaaatgtgegettetTatcccaatgaag
ctgtactttggattetatetcticegggeggtattgetettccatGgTGGCgctagecagettgggtcteectatagtgagtegtattaatttcgataageca
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gtaagcagtgggttctctagttagccagagagcetetgcettatatagacctcccaccgtacacgectaccgeccatttgegtcaatggggcggagttgttacg
acattttggaaagtcccgttgattttggtgccaaaacaaactcccattgacgtcaatggggtegagacttggaaatccecegtgagtcaaaccgctatccacg
cccattgatgtactgccaaaaccgcatcaccatggtaatagegatgactaatacgtagatgtactgccaagtaggaaagtcccataaggtcatgtactggg
cataatgccaggcgggccatttaccgtcattgacgtcaatagggggocgtacttggcatatgatacacttgatgtactgeccaagtgggcagtttaccgtaaat
agtccacccattgacgtcaatggaaagtccctattggcgttactatgggaacatacgtcattattgacgtcaatgggcgggggtegttgggcggtcageca
ggcgggoccatttaccgtaagttatgtaacgcggaactccatatatgggctatgaactaatgaccccgtaattgattactattaataactagtcaataatcaatg
tcaacgcgtatatctggeccgtacatcgegaageagegcaaaacGGATCCAAAAAATACCCGGAGCGGGACTTGAACC
CGCACAGCGCGAACGCCGAGGGATTTAGAATCCCTTGTGTCTACCGATTCCACCATCCGGGC
GGTGTCTCTATCACTGATAGGGAACTTATAAGTCTCTATCACTGATAGGGATTTCACGTTTAT
GGTGATTTCCCAGAACACATAGCGACATGCAAATATTAGATCCAAAAAATACCCGGAGCGG
GACTTGAACCCGCACAGCGCGAACGCCGAGGGATTTAGAATCCCTTGTGTCTACCGATTCCA
CCATCCGGGCGGTGTCTCTATCACTGATAGGGAACTTATAAGTCTCTATCACTGATAGGGAT
TTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTAGATCCAAAAAATA
CCCGGAGCGGGACTTGAACCCGCACAGCGCGAACGCCGAGGGATTTAGAATCCCTTGTGTCT
ACCGATTCCACCATCCGGGCGGTGTCTCTATCACTGATAGGGAACTTATAAGTCTCTATCACT
GATAGGGATTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTAGATC
CAAAAAATACCCGGAGCGGGACTTGAACCCGCACAGCGCGAACGCCGAGGGATTTAGAATC
CCTTGTGTCTACCGATTCCACCATCCGGGCGGTGTCTCTATCACTGATAGGGAACTTATAAGT
CTCTATCACTGATAGGGATTTCACGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAA
ATATTAGATCCAAAAAATACCCGGAGCGGGACTTGAACCCGCACAGCGCGAACGCCGAGGG
ATTTAGAATCCCTTGTGTCTACCGATTCCACCATCCGGGCGGTGTCTCTATCACTGATAGGGA
ACTTATAAGTCTCTATCACTGATAGGGATTTCACGTTTATGGTGATTTCCCAGAACACATAGC
GACATGCAAATATTAGATCCAAAAAATACCCGGAGCGGGACTTGAACCCGCACAGCGCGAA
CGCCGAGGGATTTAGAATCCCTTGTGTCTACCGATTCCACCATCCGGGCGGTGTCTCTATCAC
TGATAGGGAACTTATAAGTCTCTATCACTGATAGGGATTTCACGTTTATGGTGATTTCCCAGA
ACACATAGCGACATGCAAATATTAGATCCAAAAAATACCCGGAGCGGGACTTGAACCCGCA
CAGCGCGAACGCCGAGGGATTTAGAATCCCTTGTGTCTACCGATTCCACCATCCGGGCGGTG
TCTCTATCACTGATAGGGAACTTATAAGTCTCTATCACTGATAGGGATTTCACGTTTATGGTG
ATTTCCCAGAACACATAGCGACATGCAAATATTAGATCCAAAAAATACCCGGAGCGGGACT
TGAACCCGCACAGCGCGAACGCCGAGGGATTTAGAATCCCTTGTGTCTACCGATTCCACCAT
CCGGGCGGTGTCTCTATCACTGATAGGGAACTTATAAGTCTCTATCACTGATAGGGATTTCA
CGTTTATGGTGATTTCCCAGAACACATAGCGACATGCAAATATTAGATCCtgcaggCTAGTTATT
AATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAA
CTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAAT
GACGTATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAETATTT
ACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTACGCCCCCTATTG
ACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTATGGGACTTT
CCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCATGGTCGAGGTGAGCCCCAC
GTTCTGCTTCACTCTCCCCATCTCCCCCCCCTCCCCACCCCCAATTTTGTATTTATTTATTTTTT
AATTATTTTGTGCAGCGATGGGGGCGGGGGGGGGGGGGGCGCGCGCCAGGCGGGGCGGGG
CGGGGCGAGGGGCGGGGCGGGGCGAGGCGGAGAGGTGCGGCGGCAGCCAATCAGAGCGGC
GCGCTCCGAAAGTTTCCTTTTATGGCGAGGCGGCGGCGGCGGCGGCCCTATAAAAAGCGAA
GCGCGCGGCGGGCGGGAGTCGCTGCGTTGCCTTCGCCCCGTGCCCCGCTCCGCGCCGCCTCG
CGCCGCCCGCCCCGGCTCTGACTGACCGCGTTACTCCCACAGGTGAGCGGGCGGGACGGLCCC
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TTCTCCTCCGGGCTGTAATTAGCGCTTGGTTTAATGACGGCTCGTTTCTTTTCTGTGGCTGCGT
GAAAGCCTTAAAGGGCTCCGGGAGGGCCCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCG
TGCGTGTGTGTGTGCGTGGGGAGCGCCGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGC
TGCGGGCGCGGCGCGGGGCTTTGTGCGCTCCGCGTGTGCGCGAGGGGAGCGCGGECCGGGGE
CGGTGCCCCGCGGTGCGGGEGEGEGGCTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCG
TGGGGGGGTGAGCAGGGGGTGTGGGCGCGGCGGTCGGGCTGTAACCCCCCCCTGCACCCCC
CTCCCCGAGTTGCTGAGCACGGCCCGGCTTCGGGTGCGGGGCTCCGTGCGGGGCAETGGCGCG
GGGCTCGCCGTGCCGGGCGEGAEGGAETGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCG
CCTCGGGCCGGGGAGGGCTCGGGGGAGGGGCGCGEGLGEGECCCCGGAGCGCCGGCGEGCTATCG
AGGCGCGGCGAGCCGCAGCCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTT
CCTTTGTCCCAAATCTGGCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGG
CGCGGGCGAAGCGGTGCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCAT
CGCCGCGCCGCCGTCCCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCC
TTCGGGGGGGACGGGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGCTCTAGAGC
CTCTGCTAACCATGTTCATGCCTTCTTCTTTTTCCTACAGCTCCTGGGCAACGTGCTGGTTaTT
GTGCTGTCTCATCATTTTGGCAAAGAATTGGCCAAGGAGGCCACCATGGTGAGCAAGGGCG
AGGAGCTGTTCACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCA
CAAGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCTAgGGCAAGCTGACCCTGAAG
TTCATCTGCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACCTA
CGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCG
CCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAACTACAA
GACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGC
ATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACTACAACAGCC
ACAACGTCTgaATCATGGCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAGATCCGC
CACAACATCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGAACACCCCCATCG
GCGACGGCCCCGTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAA
GACCCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGGGATCA
CTCTCGGCATGGACGAGCTGTACAAGGGGCCCTTCGAACAAAAACTCATCTCAGAAGAGGA
TCTGAATATGCATACCGGTCATCATCACCATCACCATCATCATCACCATCACCATTaAggcctcta
aggccgaattcaacgcgttaagtcgacaatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctecttttacgctatgtggat
acgctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcatttictcctecttgtataaatcctggttgctgtetctttatgaggagttgtggccegtt
gtcaggcaacgtggegtggtgtgcactgtgtitgctgacgcaacccecactggttggggcattgecaccacctgtcagetectttccgggactttcgcettte
cccctecctattgecacggeggaactcatcgecgectgecttgeccgetgetggacaggggcteggetgttgggcactgacaattcegtggtgttgtegg
ggaaatcatcgtcctttccttggetgetegectgtgttgecacctggattctgegegggacgtecettctgetacgteccttcggeectcaatccageggacct
tcettceegeggectgetgeeggetetgeggcectettececgegtettecgecttcgecctcagacgagteggatcteectttgggecgecteececgegtegac
tttaactcggccagcacagtggtcgatcgaCCAATGCCCTGGCTCACAAATACCACTGAGATCTTTTTCCCTCT
GCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATAAAGGAA
ATTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGAAGGACATATGG
GAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGCAACATATGCCe
ATATGCTGGCTGCCATGAACAAAGGTtGGCTATAAAGAGGTCATCAGTATATGAAACAGCCC
CCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGATTTTTTTTATATTTT
GTTTTGTGTTATTTTTTTCTTTAACATCCCTAAAATTTTCCTTACATGTTTTACTAGCCAGATT
TTTCCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTCTTCtttGCGGCCGCggtccgtatactccgga
atattaatagatcatggagataattaaaatgataaccatctcgcaaataaataagtattttactgttttcgtaacagttttgtaataaaaaaacctataaatattccg
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gattattcataccgtcccaccatcgggegcgAACTCCTAAAAAACCGCCACC Catgaagtgccttttgtacttagectttttattcattggg
gtgaattgcaagttcaccatagtttttccacacaaccaaaaaggaaactggaaaaatgttccttctaattaccattattgecccgtcaagetcagatttaaattgg
cataatgacttaataggcacagccttacaagtcaaaatgcccaagagtcacaaggctattcaagcagacggttggatgtgtcatgcttccaaatgggtcact
acttgtgatttccgetggtatggaccgaagtatataacacattccatccgatccttcactccatctgtagaacaatgcaaggaaageattgaacaaacgaaa
caaggaacttggctgaatccaggcttccctectcaaagtigtggatatgecaactgtgacggatgeccgaageagtgattgtccaggtgactectcaccatgt
gcetggttgatgaatacacaggagaatgggttgattcacagttcatcaacggaaaatgcagceaattacatatgecccactgtccataactctacaacctggea
ttctgactataaggtcaaagggctatgtgattctaacctcatttccatggacatcaccttcttictcagaggacggagagctatcatccctgggaaaggaggg
cacagggttcagaagtaactactttgcttatgaaactggaggcaaggcectgcaaaatgcaatactgcaageattggggagtcagactceccatcaggtgtct
ggttcgagatggctgataaggatctctttgetgcagecagattccctgaatgeccagaagggtcaagtatetetgetccatctcagacctcagtggatgtaa
gtctaattcaggacgttgagaggatcttggattattccctctgeccaagaaacctggageaaaatcagagegggtettccaatctctccagtggatctcaget
atcttgctcctaaaaacccaggaaccggtectgctttcaccataatcaatggtaccctaaaatactttgagaccagatacatcagagtcgatattgetgctee
aatcctctcaagaatggtcggaatgatcagtggaactaccacagaaagggaactgtgggatgactgggcaccatatgaagacgtggaaattggacccaa
tggagttctgaggaccagttcaggatataagtttcctttatacatgattggacatggtatgttggactccgatcttcatcttagetcaaaggetcaggtgticga
acatcctcacattcaagacgctgcttcgcaacttcctgatgatgagagtttattttttggtgatactgggctatccaaaaatccaatcgagcettgtagaaggttg
gttcagtagttggaaaagctctattgcctcettttttctttatcatagggttaatcattggactattcttggttctccgagttggtatccatetttgeattaaattaaage
acaccaagaaaagacagatttatacagacatagagatgaaccgacttggaaagtgataacgagaagtactagaggatcataatcagccataccacatttg
tagaggttttacttgctttaaaaaacctcccacacctccececctgaacctgaaacataaaatgaatgcaattgttgttgttaacttgtttattgcagcettataatggtt
acaaataaagcaatagcatcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggatct
gatcactgcttgagectaggagatccgaaccagataagtgaaatctagttccaaactattttgtcatttttaattttcgtattagettacgacgcetacacccagtt
cccatctattttgtcactcttccctaaataatccttaaaaactccatttccacccctececcagttcccaactattttgtccgeccacageggggcatttttetteetgt
tatgtttttaatcaaacatcctgccaactccatgtgacaaaccgtcatcttcggcetacttt
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