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S1. Plasmid Descriptions

Tables S1-S6 below describe all plasmids usedisrstiidy, and construction methods are
provided below each table. All plasmids in thdealwere newly constructed for this study, with
the exception of pPDEST17-EGFP (50). Oligos wedeoed from IDT DNA (Coralville, lowa).
All PCR products were run on agarose gels andipdnith the QIAquick Gel Extraction Kit
from Qiagen (Valencia, CA). Restriction enzymesavaurchased from NEB (Ipswich, MA)

and Fermentas (Glen Burnie, Maryland). Digestimdpcts were purified with the QIAquick
PCR Purification Kit from Qiagen. For ligations4 DNA ligase from NEB or Promega
(Madison, WI) was used. Final constructs were eaqged for verification by Laragen, Inc
(Culver city, CA).

Table S1: Constitutivetest constructs

Plasmid Promoter | RBS Reporter Backbone Terminator
pT7 T7 ZE21 | GFPmut3.1] pZE21-MSC-2 T1
pKSGFP T7 gl0 EGFP pBluescript Il KS (+ T7
pDEST17-EGFP| T7 g10 EGFP pDEST-17 T7

The plasmid pT7 was constructed by amplifying pTBiePCR with the following oligos:
5 AAGT GTCACCTGCATATACGGT TTCCCAGTACAGGACGCACT GACCGAATTC
5 AAGT GTCACCTGCATATCCGT TGT GGTCTCCCTATAGT GAGT CGTATTAGCGAAG

The PCR product was digested with Aarl, and thdfipdrdigestion product was circularized by
ligation.

To build pKSGFP, th&GFP coding sequence was amplified from pDEST17-EGHRRgUE7
promoter and T7 terminator primers. The PCR prbdad pBluescript Il KS (+) were each
digested with Xbal and EcoRV and ligated to formSekEP.



Table S2: TetR repressible constructs

Plasmid Promoter RBS Reporter Backbone Terminator
pT7tet T7tetl3 ZE21 GFPmut3.1(ASV pZE21-MSC-2 T1
pT7tet2 T7tetl9 ZE21 GFPmut3.1(ASV pZE21-MSC-2 T1
pT7tet-RBSII T7tetl3 RBSII GFPmut3.1(ASV pZE21-M2C T1
pT7tet-RBSg10 T7tetl3 glo GFPmut3.1(ASY) pZE21-MBC- T1
pT7tet-RBS35 T7tetl3 BBa_B0035 GFPmut3.1(ASY)  pZBEe3C-2 T1
pT7tet-RBSA T7tetl3 A GFPmut3.1(ASV pZE21-MSC-2 T1
pUC-T7tet T7tetl3 gl0 EGFP puUC-19 VSV
pUC-T7tet-T7term | T7tetl3 gl0 EGFP pUC-19 T7
pT7tetkS T7tetl3 gl0 EGFP pBluescript I KS () T7
pT7tetKS-ASV T7tetl3 gl0 GFPmMut3.1(ASV pBluesctlXS (+) | T7
pT7tetKS-SF T7tetl3 gl0 Superfolder GFR pBluesdtiks (+) | T7

To construct pT7tet, pGFP-ASV (49) was amplifieddyR using the following primers:
5’ AAGTGTCACCT GCT GCAGT ACAGGACGCACT GACCGAATTC

5’ AAGTGTCACCT GCATCT GCGAAGGT GAAGACGAAAGGGCC

The PCR product was digested with Aarl and wagdidjo the following annealed oligos
coding for the T7tetl3 promoter:

5’ TCGCTAATACGACT CACTATAGGGT CCCTATCAGTGATAGAGA

5’ GTACTCTCTATCACTGATAGGGACCCTATAGTGAGTCGTATTA

To construct pT7tet2, pGFP-ASV was amplified by P@&ihg the same primers as for making
pT7tet. The PCR product was digested with Aarlaad ligated to the following annealed
oligos coding for the T7tet19 promoter:

5 TCGCTAATACGACTCACTATAGGGAGATCGT CCCTATCAGT GATAGAGATCT

5’ GTACAGATCTCTATCACTGATAGGGACGATCTCCCTATAGT GAGTCGTATTA

pT7tet-RBSII was constructed by amplifying pT7tsing the oligos below, digesting the PCR
product with Aarl, and circularizing the purifiethdstion product by ligation:

5’ AACTGTCACCT GCATCT GGAGAAAT TAAGCATGCGT AAAGGAGAAGAACTTTTC

5’ AACTGTCACCTGCATCTCTCCTCTTTAATTCAATGAATTCGGTCAGTGCGTC

pT7tet-RBSg10 was constructed by amplifying pTéshg the oligos below, digesting the PCR
product with Aarl, and circularizing the purifiethdstion product by ligation:

5’ AACTGTCACCTGCATCTAGGAGATATACATATGCGT AAAGGAGAAGAACTTTTC

5’ AACTGTCACCTGCATCTTCCTTCTTAAAGT TAATGAATTCGGT CAGTGCGTC

pT7tet-RBS35 was constructed by amplifying pT78hg the oligos below, digesting the PCR
product with Aarl, and circularizing the purifiethdstion product by ligation:

5’ AACTGTCACCTGCATCTAGGAGAATACTAGATGCGT AAAGGAGAAGAACTTTTC

5’ AACTGTCACCTGCATCTTCCTCTTTAATCTCAATGAATTCGGTCAGTGCGTC

pT7tet-RBSA was constructed by amplifying pT7tahgghe oligos below, digesting the PCR
product with Aarl, and circularizing the purifiethdstion product by ligation:

5’ AACTGT CACCT GCATCTAAGGAGGAAAAAAAT GCGT AAAGGAGAAGAACTTTTC

5’ AACTGTCACCTGCATCTCCTTCTTTAATCTCAATGAATTCGGT CAGTGCGTC



To construct pUC-T7tet, pClpP was used as a patasmid. pClpP was constructed by first
amplifying the pUC-19 vector using the followingguls:

5’ AAGTGTCACCTGCATATCTACTATCTGTTAGTTTTTTTCTTCCTCGCTCACTGACTCGC

5’ AAGTGTCACCTGCT TCTGCGACCCTATAGT GAGT CGTAT TAACCGT CATCACCGAAACGC

To construct the insert for pClpP, a colony PCRAG1655E. coli was performed using the
following oligos:

5’ AAGTGTCACCTGCATAT TCGCT TAAAGAGGAGAAAT TAAGCAT GT CATACAGCGGCGAACGAGATA

5’ AAGTGTCACCTGCATATGTAGT TAGT GATGGT GGT GATGGT GAT TACGAT GGGT CAGAATCGAATCG

The two PCR products were digested with Aarl, dredpurified digestion products were ligated.
Then, pClpP was amplified with the following oligos

5’ AAGTGTCACCT GCATAT GCGAACCACCATCACTAACTACTATCTGITAG

5’ AAGTGTCACCTGCTTCTGTCTCTATCACTGATAGGGACCCTATAGTGAGTCGTATTAACC

To construct the insert for pUC-T7tet, pPDEST17-EG¥R amplified with the follwing primers:
5’ AAGTGTCACCTGCATATAGACT CTAGAAATAATTTTGTTTAACTTTAAGAAG

5’ AAGTGTCACCTGCATATTCGCGTCTTATTTGTAGAGCTC

Finally, the pClpP and pDEST17-EGFP PCR productewe&ested with Aarl, and the purified
digestion products were ligated.

To construct pUC-T7tet-T7term, pUCT 7tet was finstpdified by PCR with the following
oligos:

5 EAGTGTCACCTGCATATTCGCTTCCTCGCTCACTGACTCGC

5’ AAGTGTCACCTGCATATGTACGT TAGTGATGGT GGT TCGCGT

The, to create the insert, pKSGFP was amplifie@B¥R using the following oligos:

5’ AAGTGTCACCTGCATATGTACCT GCTAACAAAGCCCGAAAGG

5’ AAGTGTCACCTGCTTCTGCGAAAGCT TGATACACCCGTCCTGT

The two PCR products were digested by Aarl, putjfend ligated.

To construct pT7tetKS, pKSGFP was amplified ushegfollowing primers:
5’ AAGT GTCACCTGCATATCAGTGATAGAGACCGCTCTAGAAATAATTTTGTTTAAC
5 AAGT GTCACCT GCATATACT GATAGGGACCCTATAGT GAGT CGTATTACGCG

The PCR product was digested with Aarl, and thé&fipdrproduct was circularized by ligation.

To construct pT7tetKS-ASV, pT7tetKS was amplifiezsing the following oligos:

5’ AAGTGTCACCTGCATAT TCGCGGT TGATTCGAAGGCTGCTAAC

5’ AAGTGTCACCTGCACGACATATGTATATCTCCTTCTTAAAG

pGFP-ASV was amplified using the following oligos:

5’ AAGTGTCACCTGCATATTATGCGTAAAGGAGAAGAACTTTTCAC

5’ AAGTGTCACCT GCATAT GCGAGGCT GCAGGAATTCGATATCAA

The resulting PCR products were digested by Aad, the purified digestion products were
ligated.

To construct pT7tetKS-SF, pT7tetKS was amplifieshgshe following oligos:

5’ AAGTGTCACCTGCATAT TCGCGGT TGATTCGAAGGCTGCTAAC

5’ AAGTGTCACCT GCATATAAAGT TAAACAAAATTATTTCTAGAGCGGT

pPET-sfGFP (89)was amplified using the followinggals:

5’ AAGTGTCACCTGCATATCTTTAAGAAGGAGATATACATATGGGT CATCACCACCACCATC

5’ AAGTGTCACCT GCT TCT GCGAACCAGACT CGAGGGTACCTCAT

The resulting PCR products were digested by Aad, the purified digestion products were
ligated.



Table S3: Lacl repressible constructs

Plasmid Promoter RBS CDS Backbone Terminator
pLacOIDGFP T7LacOID gl0 EGFP pET3a T7
pLacOGFP T7LacO1 gl0 EGFP pET3a T7

To build pLacOGFP, theEGFP coding sequence was amplified from pKSGFP andtedento
PET15b between Ndel and Hindlll to form an intermagéel construct pGFPpET15b. The
pGFPpET15b plasmid was digested using Bglll andiHiinand the digestion product
containing the T7 promoter-LacO-RBS-GFP-Terminageguence was inserted into pET3a.

To construct pLacOIDGFP, the LacOID operator regi@s inserted into pLacOGFP using the
following PCR primers:

Fwd OID primer: 5'AATTGTGAGCGCTCACAATTGAAATAATTTTGTTTAACTTT

revpET3a primer: 5 Phos/ CCCTATAGTGAGTCGTATTAATTTCGCGG

Table S4: Repressor expression constructs

Plasmid Promoter RBS CDS Backbone Terminator

pT7Lacl T7 gl0 Lac Repressor- Start codon| pET3a T7
changed from GTG to ATG

pET-TetRHis T7 glo0 tetR pET-15b T7

To construct pT7Lacl, the coding sequence for égeassor was amplified from pFNK-101 (90)
and the start codon was mutated from GTG to AT@gigie following PCR primers:

5' TGTATCTGATCATATGGTGAATGT GAAACCA

5’ TCATCCTCACGGATCCGCAATTCCGACGTCATTGCG

Both thelacl PCR product and the pET3a vector were digestedyusdel and BamHI, and
resulting products were ligated.

To construct pET-TetRHis, pET-sfGFP was amplifigddCR using the following primers:
5’ AAGTGTCACCTGCATATCTACTAATGAGGTACCCTCGAGTCTG

5’ AAGTGTCACCTGCTTCTACATGGTATATCTCCTTCTTAAAGT TAAAC

pTetRgfp was amplified using the following primers:

5’ AAGTGTCACCTGCATATATGTCCAGATTAGATAAAAGTAAAGTG

5’ AAGTGTCACCTGCATATGTAGT TAGT GATGGT GGTGATGGTGAGACCCACTTTCACATTTAAGT TG

The PCR products were digested with Aarl, purifiagl ligated.



Table S5: Bicistronic constructs

Feedback promoter | Genel | Genel | Gene2 | Gene2 Backbone Terminator
plasmid RBS RBS

pCtltetKS T7 gl0 tetR gl0 EGFP pBluescript 1l KS (+) T7
pLacl-GFP | T7 gl0 lacl gl0 EGFP pBluescript Il KS (+) T7
pGFP-Lacl | T7 gl0 EGFP | g10 lacl pBluescript Il KS (+) T7

pCtltetKS was constructed by amplifying pKSGFP ggime following primers:

5’ AAGTGTCACCTGCATATCCGCTCTAGAAATAATTTTGTTTAAC

5’ AAGTGTCACCT GCATAT GAGCGGCCCTATAGTGAGT CGTATTACGCG

To create the insert, pTetRgfp was amplified by RGR the following primers:

5’ AAGTGTCACCTGCTAATGCTCTAGAAATAATTTTGT TTAACTTT
AAGAAGGAGATATACATATGTCCAGATTAGATAAAAGTAAAGT G

5’ AAGTGTCACCTGCTTTAGCGGCTTAAGACCCACTTTCACATTTAAG

The resulting products were digested with Aarlifed, and ligated.

To construct pLacl-GFP, tHacl coding sequence and ribosome binding site werdifaalp

from pT7Lacl using the following primers:
Xbalbicisfwd: 5 CGGTTTCCCTCTAGAAATAATTTTGT
BamHllaclrev: 5 TCATCCTCACGGATCCGCAATTCCGACGTCATTGCG

The EGFP coding sequence along with ribosome binding sitee amplified from pKSGFP

using the following primers:
BamHIGFPRBSFWD: 5TACGCAGTATGGATCCAGCTCCACCGCGGT GGCGGL
PBSKSHindiiibicisrev: 5GGTCGACGGTATCGATAAGCTT

The PCR product containing theel coding sequence was digested with Xbal and Banvhile
the PCR product containing the coding sequence®P was digested with BamHI and
Hindlll. pBluescript Il KS (+) was digested with ¥band Hindlll and the products were then
ligated and transformed.

To construct pGFP-Lacl, the GFP coding sequenceibodome binding site were amplified
from pKSGFP using the following primers:

Xbalbicisfwd: 5 CGGTTTCCCTCTAGAAATAATTTTGT

SphiGFPbicisrev: SATACTGCGTAGCATGCCAACCACTTTGTACA

The lacl coding sequence and ribosome bindingngte amplified from pT7Lacl using the
following primers:

Sphllacibicisfwd: 5TACGCAGTATGCATGCAATAATTTTGTTTAAC

pET3aHindllIBicisrev: 5TCATCGATAAGCTTTAATGCGGTAGTT

The PCR product containing tB&FP coding sequence was digested with Xbal and Spiiéwh
the PCR product containing the coding sequenckébmwas digested with Sphl and Hindlll.
pBluescript Il KS (+) was digested with Xbal anchHill and the products were then ligated and
transformed.



Table S6: Negative feedback systems

Feedback promoter | TetR GFP | Reporter Backbone Terminator
plasmid RBS RBS

pNFB-T7tet T7tetl3 ZE21 ZE21 GFPmut3.1(ASY) pZE2SEGA2 T1
pNFB-T7tetKS | T7tetl3 gl0 gl0 EGFP pBluescript 1l &% T7
placOLaclGFP| T7lacO1 gl0 gl0 EGFP pET3a T7

pNFB-T7tet was constructed by amplifying pTetRg§ing the following oligos:
5’ AAGT GT CACCT GCTGCAGTACAGGACGCACTGACCGAATTC
5 AAGT GT CACCT GCATCT GCGAAGGT GAAGACGAAAGGGCC

The PCR product was digested with Aarl, the putifiggestion product was ligated to the

annealed oligos below encoding the T7tetl3 promoter
5’ TCGCTAATACGACTCACTATAGGGT CCCTATCAGT GATAGAGA
5’ GTACTCTCTATCACTGATAGGGACCCTATAGT GAGTCGTATTA

pNFEB-T7tetKS was constructed by amplifying pTetRgfing the following oligos:

5 AAGTGTCACCTGCTAATGCTCTAGAAATAATTTTGTTTAACTTT
AAGAAGGAGATATACATATGTCCAGATTAGATAAAAGTAAAGTG

5’ AAGTGTCACCTGCTTTAGCGGCTTAAGACCCACTTTCACATTTAAG

pKSGFP was amplified using the following oligos:

5’ AAGTGTCACCTGCATATCCGCTCTAGAAATAATTTTGTTTAAC

5’ AAGTGTCACCTGCATATGAGCGGT CTCTATCACT GATAGGGACCCTATAGT GAGT CGTATTACGCG

The PCR products were digested with Aarl, and tiipd digestion products were then
ligated.

placOLaclGFP was constructed by amplifying the E@B&ng sequence from pKSGFP,
amplifying the Lacl coding sequence from pT7Lackl anserting the EGFP and Lacl products
into pET15b between Ndel and Hindlll sites to camstthe intermediate plasmid
placOLaclGFPpET15b. The placOLaclGFPpET15b plasmad then digested using Bglll and
Hindlll, and the digestion product containing thé gromoter-LacO-RBS-Lacl-RBS-GFP-
Terminator sequence was inserted into pET3a.




S2. Temperature of Cell-Free Reactions

Although a cell-free reaction temperature of@7ivas recommended by the kit manufacturer for
maximizing expression yield, we chose to perforact®ns at 30C. This was done to aid in
proper protein folding. Figure S1 compares theesgion dynamics of our benchmark construct
at 30C and 37C. Fluorescence was significantly more intensg0&C, most likely due to more
efficient GFP folding (91,92).
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Figure S1: Dynamics of cell-free reaction using the Prom&g&30 High-Yield expression
system and the benchmark plasmid pDEST17-EGFRlidate results are shown for @ and
37°C.



S3. Reporter Experiments

We compared three different GFP variants: EGFR@G#3.1(ASV), and superfolder GFP.
The constructs used to compare these (pT7tetKSefR3-ASV, and pT7tetKS-SF

respectively) differed only in the reporter gei&GFP gave the brightest fluorescence in our
experiments.
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4. DNA Concentration

For all cell-free expression experiments, we usednanufacturer recommended DNA
concentration, 20 ngL. We tested the effect of DNA concentration opression for several
different constructs, and our results in Figures8@port that this concentration is close to
optimal for our constructs. As shown in this figuadditional amounts of DNA beyond 20
ng/uL do not result in increased fluorescence for aurstitutive benchmark construct
pDEST17-EGFP or for the TetR repressible constipit®&et-gl0RBS and pUC-T7tet. For the
negative feedback construct pNFB-T7tet, additi@mbunts of DNA beyond 20 ng/uL only
slightly increased fluorescence under inducing @ (1333 ng/mL aTc).

1000000

—/— pNFB-T7tet
——pNFB-T7tet + aTc

—&—pDEST-GFP i Figure S3: Effect of DNA concentration on
100000 —O—pT7tet-RBSg10 H e
P 9 expression efficiency for several constructs.
—¥— pUC-TTtet
Fluorescence was measured after 10 hours of

10000 - expression at 3C. To induce pNFB-T7tet,
F* —3 1333 ngiL aTc was used.
1000 Lt
Wl

DNA (ng/pL)

Fluorescence (AFU)




S5. Comparison of Multicistronic and Multi-Plasmid Approaches

To further compare the multicistronic and multigptad approaches to system composition, we
expressed the bicistronic constructs pLacl-GFP®EP-Lacl in the concentrations shown in
Figure S4. We also co-expressed pKSGFP and pLi#icleach plasmid at the concentration
shown in Figure S4. Thus, each location on th&ig-eorresponds to an equal number of copies
of theEGFP andlacl genes for pLacl-GFP, pGFP-lacl, and pKSGFP/pL&synificantly

higher expression, as measured by fluorescenaeldfteours of expression, was realized with
the bicistronic constructs.
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Figure $4. Comparison of bicistronic and two-plasmid systermNsrmalized fluorescence after
10 hours of expression is shown for the bicistramiostructs pLacl-GFP and pGFP-lacl, along
with the two-plasmid system pKSGFP/pLacl. Trenelinvere generated in Matlab by
smoothening the data using locally weighted sgalttéesmoothing LOWESS) with a span of 6,
setting fluorescence to 0 at for the 0 nM plasnadaentration point, and then performing
piecewise cubic Hermite interpolation.



S6. Decay Rates

EGFP is known to have a half-life of over 24 ho{@kntech), and its decay is insignificant over
the duration of our experiments. On the other hamf@NA typically has a faster decay time, and
we sought to estimate the general decay rate of miRhe cell-free expression system.
Although mRNA decay can depend on the transcriphyrcell-free expression systems have
been developed to maximize messenger lifetime.

To develop a general estimate of mMRNA stabilitth@ Promega T7S30 High-Yield system,
GFPmut3.1(ASV) was expressed using the plasmid pbBRK(90) activated by the addition of
30uM 30C12HSL (11,88). Once fluorescence from thisstauct reached levels that were at
least 10 times higher than backgroungigImL rifampicin was added to inhibit further
transcription. Fluorescence was measured everyrtinates.

Assuming negligible EGFP decay and a stationanstadion rate over the 1-2 hour duration of
these experimental measurements, the dynamicaaeficence following rifampicin addition at
time t=0 should be described by Equations 1-2 below.eHteis the mRNA concentration ampd
is GFP fluorescence, which we assume scales lynedth GFP protein concentration:

dm(t)

=M Eq. 1

dp(t)

— =km(t Eq. 2
ot (t) q

Solving forp(t) gives the following:
km(@©) km(@Q) _
p(0)= p(@) + 0 T e

Eg. 3

Equation 3 described the data well for all 10 expents performed, as shown for one
experiment in Figure S5. For each experimentjnttial fluorescence(0) was subtracted, and
the data was fit to Equation 3 with p(0)=0. TheM#Rhalf-life was then calculated as In(g)/
and the average from 10 experiments was 30mirdgstd= 4min). This is an order of magnitude
longer than typical mMRNA degradation rates in Eeoli cells (93).
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S7. Comparison of vsv and T7 terminators

To further compare the vsv and T7 terminators, ivge €xamined transcripts produced from the
pUCTT7tet (vsv terminator) and pUCT7tet-T7term (€#inator) constructs using the Ambion
MAXIscript T7 in vitro transcription kit. The uppenain transcript band of the gel shown in
Figure S6a corresponds to unterminated transcuptse the lower main transcript band
corresponds to properly terminated transcripts.sigaificant difference was revealed.

We then examined transcripts from these constusitgy the Promega T7S30 High Yield
expression system. As shown in Figure S6b, the @omstruct that yielded an observable band
was circular pUCT7tet-T7term DNA (lane 4). Theajes transcript yield and higher expression
levels observed with the T7 terminator construets lze partially explained by a lower mRNA
degradation rate. To quantify the effect of thenieator sequence on mRNA stability, we used
the approach presented in Section S6, except @tafi® T7 lysozyme was used to inhibit
transcription. Triplicate measurements revealed tte half-life of mMRNA from the T7
terminator construct pUCT 7tet-T7term was 28% lortgan the half-life of mMRNA from the vsv
construct pUCT7tet, as shown in Figure S6c.
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Figure S6. Comparison of vsv and T7 terminators. a) Trapssfirom pUCT7tet (vsv) and
pUCT 7tet-T7term (T7) produced using the Ambion MAiipt T7 kit. Lanes 1 and 4 are
transcripts from pUCT7tet-T7term, lanes 2 and Stiamescripts from pUCT7tet, and lane 3 is
23S and 16S rRNA. b) Transcripts produced usiedPitomega T7S30 High Yield kit. Lane 1 is
a control consisting of cell extract with no DNAd&dl. Lane 2 transcripts are from linearized
pUCT7tet-T7term DNA. Lane 3 transcripts are fronearized pUCT7tet DNA. Lane 4
transcripts are from circular pUCT7tet-T7term DNBane 5 transcripts are from circular
pUCT7tet DNA. The dark upper band is 23S rRNA, #reldark lower band is 16S rRNA. c)
Half-lives of vsv terminator and T7 terminator tsaripts. Error bars represent standard
deviation from three measurements.



S8. Negative Feedback with the L ac Repressor

We primarily focused on optimizing a TetR repreksib/ promoter and building feedback with
this promoter, as Tet repressible T7 promoters Inatdeen previously characterized. Also, the
Promega T7S30 High Yield kit, which was used focall extract experiments, has IPTG pre-
added. This precludes proper characterizatiohetfaic constructs. However, to demonstrate
that feedback based on T7 transcription works WighLac system, we constructed a negative
feedback plasmid (placOLaclGFP described in TableuSing the T7lacO1 promoter shown in
Figure 2. Results in live BL21-Al cells (Invitrogeare shown below. The control constructs
pLacOGFP (Table S3) and pLacl-GFP (Table S5) etddno increase in fluorescence in
response to IPTG, but the feedback construct plac@@FP showed five-fold induction with the
addition of 30 uM IPTG. Further optimizations abile performed to improve the dynamic
range of induction, such as the testing of diffeferlac promoter variants and optimization of
ribosome binding sites.

The plasmids pLacOGFP, pLacl-GFP, and placOLacl®@&f each transformed into
chemically competent BL21-At. coli. Single colonies from each transformation plaseev
inoculated into 2 mL LB media with 100 pg/mL ampigiand grown to log phase at 37°C with
shaking at 250 RPM. The cultures were then dildt@®0 into 2 mL of M9 media (recipe
described in Materials and Methods) with 100 pgamnipicillin and grown to log phase at 37°C
with shaking. These cultures were diluted to an@B0.01, and 1 mM L-arabinose was added
to induce the expression of T7 polymerase. Aligy200 pL) were then dispensed into the
wells of a 96-well plate (Corning 3370). The indutleTG was added as indicated in Figure S7.
50 uL of mineral oil was added to prevent evaporati®hate reader measurements were taken as
described in Materials and Methods, and the measents in Figure S7 were taken after 2 hours
of growth. Fluorescence values were correctetbdakground fluorescence, and absorbance
readings at 600 nm were used to normalize fordsglkity. The resulting values were then
divided by the fluorescence/absorbance measureimetite pLacOGFP sample with no IPTG.

06 | Ono IPTG
m30 uM IPTG
0.4

0.2 +—

Normalized Fluorescence / Abs600

T71acO1-GFP T7-lacl-GFP  T7lacO1-lacl-GFP

Figure S7. Control T7lacO1-GFP construct (pLacOGFP), confibllacl-GFP construct
(pLacl-GFP), and T7lacO1-lacl-GFP negative feedmamistruct (placOLaclGFP) in live BL21-
Al E. coli grown with 1 mM arabinose and IPTG as indicatBdror bars depict standard
deviation of four measurements.



9. Fluorescence of Inducer aTc

We verified that the fluorescence of the aTc indusénsignificant compared to the intensity of
GFP fluorescence produced from the feedback cartistriAs shown in Figure S8, the
normalized fluorescence value of the highest aTcentration used in this study (3300 ng/mL)

was 0.004. This is over an order of magnitude tless the fluorescence of the fully induced
feedback constructs.
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