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Supplementary Methods

Assembly PCR reactions were performed using the G-Storm Thermocycler (model GS482, Gene
Technologies Limited, Essex, UK) and all oligonucleotides were manufactured by Sigma-Aldrich with
standard desalting purification (listed in Supplementary Table 2). Each forward and reverse TFBS-
oligonucleotide contained the core binding sites of NF-«kB, HIF-1a or AP-1 flanked by annealing
sequences of 10 bp, 15 bp or 20 bp. Spacer reverse oligonucleotides contained 5 nt or 10 nt spacer
sequences flanked by annealing sequences of 15 bp or 20 bp. The 5’-Stop-Nhel primers and 3’-Stop-
Xhol contained Nhel and Xhol restriction enzyme sites, respectively and annealing sequences of 10
bp, 15 bp or 20 bp.

For the initial assembly (x10 cycle) PCR reaction, an oligonucleotide mix containing 5 pl 100 uM
forward TFBS-oligonucleotide, 5 pl 100 uM reverse TFBS-oligonucleotide, 12.8 pl 100 uM 5’-Stop-
Nhel and 12.8 ul 100 uM 3’-Stop-Xhol oligonucleotides in a final reaction volume of 35.6 ul, was
diluted 1:100 in sterile distilled (d)H,O. A volume equal to the final reaction volume before dilution
was added to the assembly PCR reaction e.g. 35.6 pl diluted oligonucleotide mix was added to 12 pl
5x Phusion HF Buffer (NEB), 6 pl 2 mM dNTPs, 0.5 pl Phusion DNA Polymerase (NEB) and sterile dH,0
in a final volume of 60 pl. The oligonucleotides were assembled into double stranded PCR products
in a ten cycle PCR reaction using the thermocycler program: 95°C for 5 minutes, 10 cycles of 95°C for
30 seconds, 60°C for 45 seconds, 72°C for 45 seconds and an additional extension at 72°C for 2
minutes. The reaction was purified from excess dNTPs and free oligonucleotides using the PureLink®
PCR Purification Kit (Invitrogen Corp., Paisley, UK) to yield the purified double stranded assembled
PCR product which served as the template for the amplification PCR reaction (x25 cycles). The
amplification reaction comprised 15 pl of assembled PCR product, 10 pl 5x Phusion HF Buffer, 0.5 pl
Phusion DNA Polymerase, 5 pul 2 mM dNTPs, 5 pl 10 uM 5’-Stop-Nhe I, 5 pl 10uM 3’-Stop-Xho |
oligonucleotides and sterile dH,0 to a final volume of 50 pl. The PCR products were amplified using
the thermocycler program: 95°C for 5 minutes, 25 cycles of 95°C for 30 seconds, 60°C for 45 seconds,
72°C for 45 seconds and an additional extension at 72°C for 5 minutes and then purified by two
successive high cut-off PCR purification steps using the Binding Buffer HC provided in the PureLink®
PCR Purification Kit (Invitrogen) to remove the amplification primers and failed PCR products
<300bp. The purified PCR products were digested with Nhe | and Xho | and cloned into the
compatible sites within pCpGmCMYV (see below).

The PCR products required to generate the constructs with specific spacing between the proximal
TFBS and the TATA box were assembled in four individual reactions comprising 5 pl 100 uM forward
HRE-oligonucleotide, 5 pl 100 uM reverse HRE-oligonucleotide, 12.8 pl 100 uM 5’-Stop-Nhe | and
12.8 pl 100 uM of either 3’-Stop-Xhol-0 bp-Sall, 3’-Stop-Xhol-5 bp-Sal I, 3’-Stop-Xhol-9 bp-Sall or 3'-
Stop-Xhol-14 bp-Sall-oligonucleotides (Supplementary Table 2). All oligonucleotides contained 20 bp
annealing sequences and were assembled, amplified and purified as described above. The PCR
products were digested with Nhel and Sall and cloned into the Nhel/Xhol compatible site within the
pCpGMCMYV vector to generate the pCpGMCMV-Xbp plasmids, where X bp denotes 0 bp, 5 bp, 9 bp
or 14 bp space between the proximal TFBS and the TATA box.



Cloning vectors and construction of synthetic promoters

The pGL3smCMV plasmid (33), containing the human small minimal CMV (mCMV) promoter,
equivalent to -52 to -14 of the wild type CMV promoter (60) was digested with Nhel and Afel to
isolate the mCMV promoter and firefly luciferase reporter gene (Luc’). The pCpG-mSEAP plasmid
(InvivoGen, San Diego, CA, USA) was digested with Nhel, Sbfl and Xbal to isolate the fragment
containing the nuclear matrix attachment regions from the 5’-portion of the human IFN-B gene and
B-globin gene. The digested fragments from pCpG-mSEAP and pGL3mCMYV were ligated to generate
the pCpGMCMV-Luc” construct, which was subsequently digested with Nhel and Xhol, to form the
pCpGMCMV cloning vector.

Annealed 66 bp-spacer oligonucleotides, containing 5’-Xbal and 3’-Xhol overhangs and an internal
Nhel restriction site (Supplementary Table 1), were cloned into the compatible Nhel/Xhol site within
the pCpGMCMV cloning vector and the resulting pCpGmCMV-66 bp plasmid was digested with Nhel
and dephosphorylated with Calf Intestinal Phosphatase, to form the pCpGmCMV-66 bp cloning
vector. The forward and reverse oligonucleotides required for the random ligation cloning method
contained the core binding sites of NF-kB, HIF-1a or AP-1 with phosphorylated 5’-CTAG protruding
end, compatible to the Nhel cleaved end. The pCpG-4bp-composite synthetic promoters were
constructed by the random ligation of annealed NF-kB, AP-1 and HIF-1a-oligonucleotides, upstream
of the mCMV promoter into the pCpGMCMV-66 bp vector to allow 4 bp space between the TFBSs
and 66 bp between the proximal TFBS and the TATA box.

The pCpGmMCMV-Xbp plasmids were digested with Nhel and Xhol to form the pCpGmCMV-Xbp
cloning vectors and the PCR products containing 8xAP-1 or 6XNF-kB were cloned into each cloning
vector to allow 55 bp, 60 bp, 66 bp, 70 bp and 74 bp space between the proximal TFBS and the TATA
box. The synthetic promoters with 15 bp-60 bp spacing between NF-kB or AP-1 motifs were created
by assembling specific combinations of oligonucleotides (listed in Supplementary Table 2). The
resulting Nhel/Xhol digested PCR products into the pCpGmCMV-5 bp cloning vector, to allow 15 bp-
60 bp space between the TFBSs and 66 bp between the proximal TFBS and the TATA box. The
clustered composite promoters were assembled by selecting a promoter with the appropriate
proximal cluster and digesting it with Nhel followed by dephosphorylation and purification. Clusters
of 6xNF-kB, 8xAP-1 and 6xHRE were then isolated from the appropriate vectors by digestion with
Nhel/Xhol, these clusters were then gel purified and two were randomly cloned into the appropriate
dephosphorylated vector with the third cluster proximal to the core promoter. The pCpG-20 bp-
composite synthetic promoters were constructed by cloning the PCR products, containing Nhel and
Xhol cleaved ends, into the equivalent sites within the pCpGmMCMV-5 bp cloning vector, to allow 20
bp space between the TFBSs and 66 bp between the proximal TFBS and the TATA box.

All pPCpGMCMV plasmid constructs were transformed into chemically-competent GT115 cells and
selectively grown in 25 pg/ml Zeocin whilst pGL3mCMV and pRL-CMV (Promega Corp.) plasmid
constructs were propagated in chemically-competent DH5a cells and selectively grown in the
presence of 100ug/ml carbenicillin. Plasmid DNA was isolated from positive bacterial transformants
using the PureLink® Quick Plasmid Miniprep or HiPure Maxiprep Kits (Invitrogen) and the selected
pCpGMCMV-synthetic promoter plasmids were confirmed by DNA sequencing (Genome Centre,
QMUL, UK or GATC-Biotech AG, Germany) and/or restriction digestion.



Construction of lentiviral vectors expressing luciferase

The HIV-1 based, 3'LTR self-inactivating (SIN) lentiviral plasmid pLV.CMVenh.gp91.eGFP.cHS4
(Addgene plasmid 30471; Barde et al., 2011) was digested with BamHI and Sall to release the GFP
gene and create the LV.CMV cloning vector. The forward and reverse PCR primers; 5'-
GATGAGCAGGATCCCATGGAAGACG-3' and 5-ATGTACGCGTCGACTCTAGAATTAC-3’, containing
BamHI and Sall restriction enzyme sites (underlined) respectively, were used to amplify the
luciferase gene from pCpGmMCMV-Luc®. The PCR product was digested with BamHI and Sall and
cloned into the corresponding site within the pLV.CMV cloning vector to incorporate the luciferase
gene and create the pLV.CMV.Luc" plasmid. The CMV promoter and the 5’-portion of the luciferase
gene were removed from the LV.CMV.Luc" plasmid by digestion with Pmel and BstBI to create the
LV.Luc" cloning vector. The candidate synthetic promoters and the 5’-portion of the luciferase gene
were amplified from their respective pCpG-20 bp-composite promoter constructs using the forward
and reverse PCR primers; 5'-GTCGGATTATCGATGCTAGCGTGCC-3’ and 5'-
ACTCGTAGTTCGAAGTACTCAGCGT-3’, containing Clal and BstBI restriction enzyme sites (underlined),
respectively. The mCMV promoter and the 5’-portion of the luciferase gene were amplified from
pGL3mCMV using the forward PCR primer; 5-GTCGGATTATCGATGCGTGCTAGC-3’ and the above
reverse primer. All PCR products were digested with Clal and the 5’-end of the DNA was blunted by
incubation with Klenow fragment of DNA polymerase and subsequently digested with BstBI. The PCR
products were cloned into the Pmel/BstBI within the LV.Luc" cloning vector to restore the luciferase
gene and incorporate the candidate synthetic promoters or the mCMV negative control promoter to
create LV.2.Luc’, LV.9.Luc” and LV.mCMV.Luc" transfer plasmids, respectively. The pUCL-Luc’ plasmid
(61) was digested with EcoRI and incubated with Klenow to generate 5’-blunt ended DNA, which was
digested with BstBI to release the constitutive SFFV promoter and the 5’-portion of the luciferase
gene. The resulting fragment was cloned into the compatible Pmel/BstBI site within the LV.Luc"
cloning vector to create the LV.SFFV.Luc" positive control transfer plasmid.

Production of lentiviruses and transduced cell lines.

Human 293T cells (9 x 10°) were seeded in complete DMEM medium in a 15 cm? tissue culture dish
and transiently transfected with three plasmids using polyethyleneimine (PEI) the following day:
18ug of transfer plasmid (above), 18ug of packaging plasmid pCMVARS.2 (62), 4ug vesicular-
stomatitis virus glycoprotein (VSV-G) envelope plasmid pMD.G (63) were added to OptiMEM
medium (Invitrogen) in a final volume of 1ml. Polyethyleneimine (PEI; Sigma Aldrich) was diluted by
combining 200ul PEI and 800ul of OptiMEM medium and the DNA:PEI complex was formed by
incubating the DNA solution with the diluted PEI for 10 minutes at room temperature. A final
concentration of 25 ug/ml chloroquine was added to the cells one hour prior to transfection, after
which the transfection mix (2 ml) was added in a drop-wise manner to the 293T cells and incubated
at 37°C in 5% CO, overnight. The cell medium was replaced with complete DMEM medium the
following day and after 72 hours post-transfection, the cell medium containing the packaged
lentiviruses were collected and filtered through 0.45uM filters to remove cell debris. The lentiviruses
were harvested and concentrated by ultracentrifugation in a Beckman XL-90 Ultracentrifuge
(Beckman Coulter, CA, USA) at 23,000 rpm, 4°C for 2 hours and the lentivirus pellets were
resuspended in DMEM medium and stored at -80°C. The Lenti-X™ p24 Rapid Titer Kit (Clontech
Laboratories, CA, USA) was used to quantify the p24 antigen and therefore, the total viral titre, in



the concentrated lentivirus preparations as per the manufacturer’s instructions. The titres obtained
were in the range 3.3x10’ to 3x10° IFU/ml

Oligonucleotide Sequences (5’-3")

AP-1 Forward Oligo

5’- CTAGTGAGTCA -3

AP-1 Reverse Oligo

5’- CTAGTGACTCA -3’

HRE Forward Oligo

5’- CTAGACGTGC -3’

HRE Reverse Oligo

5’- CTAGGCACGT -3’

NF-kB Forward Oligo

5’- CTAGGGGACTTTCC -3’

NF-kB Reverse Oligo

5’- CTAGGGAAAGTCCC -3’

Supplementary Table 1. List of TFBS-oligonucleotides used to construct the pCpG-4bp-composite
synthetic promoter constructs. Overhangs are underlined and TFBSs are highlighted in bold.

Fixed NFkB- 30 bp
Forward primer

5’-ATCTCTGCGATGAACCTCACCATGTGGGACTTTCCACAAGGTGCCTCTTATGATCTGGAT-3’

Fixed NFkB- 30 bp
Reverse primer

5’- GTGAGGTTCATCGCAGAGATCTTGTGGAAAGTCCCACATGATCCAGATCATAAGAGGCAC-3’

Fixed NFkB- 20 bp
Forward primer

5’-ATCTCTGCGATGAACCTCACGGGACTTTCCGTGCCTCTTATGATCTGGAT-3

Fixed NFkB- 20 bp
Reverse primer

5’- GTGAGGTTCATCGCAGAGATGGAAAGTCCCATCCAGATCATAAGAGGCAC-3’

Fixed NFkB- 15 bp
Forward primer

5’-TGCGATGAACCTCACGGGACTTTCCGTGCCTCTTATGATC-3’

Fixed NFkB- 15 bp
Reverse primer

5’- GTGAGGTTCATCGCAGGAAAGTCCCGATCATAAGAGGCAC-3

Fixed AP-1- 30 bp
Forward primer

5’-ATCTCTGCGATGAACCTCACCATGTTGAGTCAACAAGGTGCCTCTTATGATCTGGAT-3

Fixed AP-1- 30 bp
Reverse primer

5’- GTGAGGTTCATCGCAGAGATCTTGTTGACTCAACATGATCCAGATCATAAGAGGCAC-3’

Fixed AP-1- 20 bp
Forward primer

5’-ATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATCTGGAT-3’

Fixed AP-1- 20 bp
Reverse primer

5’- GTGAGGTTCATCGCAGAGATTGACTCAATCCAGATCATAAGAGGCAC-3’

Fixed AP-1- 15 bp
Forward primer

5-TGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATC-3’

Fixed AP-1- 15 bp
Reverse primer

5’- GTGAGGTTCATCGCATGACTCAGATCATAAGAGGCAC-3’

Fixed HRE- 20 bp
Forward primer

5’-ATCTCTGCGATGAACCTCACACGTGCGTGCCTCTTATGATCTGGAT-3’

Fixed HRE- 20 bp
Reverse primer

5-GTGAGGTTCATCGCAGAGATGCACGTATCCAGATCATAAGAGGCAC-3’

Fixed HRE- 15 bp
Forward primer

5’-TGCGATGAACCTCACACGTGCGTGCCTCTTATGATC-3’




Fixed HRE- 15 bp
Reverse primer

5-GTGAGGTTCATCGCAGCACGTGATCATAAGAGGCAC-3’

Fixed HRE- 10 bp
Forward primer

5-TGAACCTCACACGTGGGTGCCTCTTA-3’

Fixed HRE- 10 bp
Reverse primer

5’- GTGAGGTTCAGCACGTTAAGAGGCAC-3’

5nt Spacer -20 bp
Reverse primer

5’- GTGAGGTTCATCGCAGAGATCATGGATCCAGATCATAAGAGGCAC-3’

5nt Spacer -15 bp
Reverse primer

5’- GTGAGGTTCATCGCACATGGGATCATAAGAGGCAC-3’

10nt Spacer -20 bp
Reverse primer

5’- GTGAGGTTCATCGCAGAGATACAGACATGGATCCAGATCATAAGAGGCAC-3’

10nt Spacer -15 bp
Reverse primer

5’- GTGAGGTTCATCGCAACAGACATGGGATCATAAGAGGCAC-3’

>~ Stop-Nhel 5'-CAGTTGCTAGCGTGCCTCTTATGATCTGGAT-3
20 bp primer

5'- Stop-Nhel 5-CAGTTGCTAGCGTGCCTCTTATGATC-3

15 bp primer

5™- Stop-Nhel 5.CAGTTGCTAGCGTGCCTCTTA-3'

10 bp primer

3~ Stop-Xhol 5-GGATTCTCGAGATCCAGATCATAAGAGGCAC-3
20 bp primer

3 Stop-Xhol 5-GGATTCTCGAGGATCATAAGAGGCAC-3

15 bp primer

8- Stop-Xhol 5-GGATTCTCGAGTAAGAGGCAC-3'

10 bp primer

3’- Stop-Xhol- Obp-Sall

20 bp primer 5-GGATTGTCGACTCGAGATCCAGATCATAAGAGGCAC-3'

3’- Stop-Xhol- 5bp-Sall

20 bp primer 5’-GGATTGTCGACCATGGCTCGAGATCCAGATCATAAGAGGCAC-3’

3’- Stop-Xhol- 9bp-Sall

20 bp primer 5’-GGATTGTCGACCAGACATGGCTCGAGATCCAGATCATAAGAGGCAC-3’

3’- Stop-Xhol- 14bp-Sall

20 bp primer 5’-GGATTGTCGACGGATACAGACATGGCTCGAGATCCAGATCATAAGAGGCAC-3’

Supplementary Table 2. List of oligonucleotides used for the Assembly PCR method. TFBSs are
highlighted in bold. The Nhe I, Xho | or Sal | restriction sites within the ‘Stop’ oligonucleotides are

underlined.




Supplementary Results
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Supplementary Figure 1. Schematic representation of assembly PCR and electrophoresis of
obtained products. The stages of synthetic promoter synthesis by assembly PCR include assembly,
amplification, and restriction digest with Nhel and Xhol prior to cloning into vector pCpGmCMV,
these steps are schematically represented in A. The effect of annealing sequence length on the
annealing and amplification products are illustrated in B and C respectively and the effect of

increasing the ‘stop’ oligonucleotide concentration in the annealing reaction on assembly and
amplification products is shown in D and E respectively .
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Supplementary Figure 2. Reduced function of optimally arranged singularly responsive promoters
following multiple stimulation. The responsiveness of each promoter to stimulation was analysed
by 1 way ANOVA (within each promoter) which showed significant differences. A post-hoc Sidak test
was then performed to determine when the activity with combined stimulation (grey bars) was
significantly (p<0.05) lower than the highest activation caused by an individual stimuli this is
indicated by *.
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Supplementary Figure 3. Retained promoter activity in transduced cells. Promoter function in
lentivirally transduced cells was stable over the 40 day period that cells were maintained in tissue

culture.
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Supplementary Figure 4. In vivo bioluminescent imaging of promoter activity. The promoters mCMV
(A), SFFV (B) and promoter 9 (C) were delivered to both hind paws in lentiviral vectors in which the
drive expression of luciferase. Inflammation was induced in the left hind paw by injection of A-
carrageenan whilst the right hind paw was injected with saline. Groups of 3 animals were used for
each promoter and sequential images were collected prior to, and 3, 24 and 72 hours after induction
of paw inflammation. Images were collected from above with the anaesthetised mice in a normal
posture but with their hind paws exposed.
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Supplementary Figure 5. Basal promoter activity in vivo. Basal promoter activity was determined in
all paws by bioluminescent imaging prior to induction of inflammation and was not significantly
(p>0.05) different when assessed by the student T test.



3 y=-4E-05x+2.9549

R2=0.7615
275
< L 4
E 2.5 2 2
% X
£ 225 - *
=]
L
£
z 2 4
c L & N 4
1.75 - *
15 - ~ - ~
0 10000 20000 30000 40000

Bioluminescence (photons/steradians/cm2)

Supplementary Figure 6. Relationship between paw thickness and bioluminescence. Activity of the
constitutive SFFV promoter demonstrates that there is a strong negative correlation with paw
thickness when assessed at all time points.



Appendix

Composite promoter sequences

Key: Bold text — TATAA box
Underlined text — Restriction site

~TFBS

Boxed bold text— TFBS error

Double underlined text — spacing error

Compact 4bp Composite Promoters
Promoter 2

AAACCTCCCACACMTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAG
CTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTT
GTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGCCCGGGCTCGAGGCCTGTAGGCGT
GTACGGTG GGAGGCTTATATAAGCAGAGCTCAAGCTGGCATCCGGTACKTKAAGCMAC A

Promoter 4

GCGRAAAAAA AAAACAGATA AAAGTAARTC AAACATATAT CCTGCWACWCGCGCGKATGT CGGTCATCRT
GTSYCGCCCM RKGTMCGYST SCWGTRCSTCCCTAGTGACT CACTAGIGGGA CTTTCCOCTAG [GCACGTICTAG
IGCACGTICTAGITGAGTCACTAGGCACGTICTAGCTCGCGATCTTATGATCTGGATCCATGCTCGAGGCCTGTAGG
CGTGTAC GGTGGGAGGC TTATATAAGC AGAGCTCAAGCTGGCATCCG TACKTGAGCC AT

Promoter 6

GCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTAT
CTTATCATGTCTGGCCAGCTAGACGCGTGCTAGIGGAAAGTCCCCTAGACGTGCGGAAAGTCCCCTAGIGCACH
TCTAGTGAGTCAC TAGGGGACTTTCOCTAGTGACTCACTAGTGACTCACTAGCTCGCGATCTTATGATCTGGA
TCCATGCTCG AGGCCTGTAG GCGTGTACGGTGGGAGGCTT ATATAAGCAG AGCTCAAGCT GGCATCCGGT
ACKKGRAGCC

Promoter 7
TTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTG
TGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGACGCGTGCTAGIGGAAAGTCCOCTAG
IACGTGCICTAGIGCACGTICTAGITGAGTCAICTAGACGTGCICTAGACGTGCICTAGACGTGCCTAGCTCGCGATCTT
ATGATCTGGATCCATGCTCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAAGCAGAGCTCAAGCTTG
GCATCCGG




Promoter 8

WGRKTCCTSCCRCACCTCCCCSTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCA
GCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCRCAAATAAAGCATTTTTTTCACTGCATTCTAGT
TGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGACGCGTGCTAGTGAGTCACTAGA]
IGTGCCTAGGCACGTICTAGCTCGCGATCTTATGATCTGGATCCATGCTSGAGGCCTGTAGGCGTGTACGGTGG
GAGGCTTATATAAGCAGAGCTCAAGCTKGCATCCGTACGTTKAGCCMMCCC

Promoter 9

TTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTG
TGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGACGCGTGCTAGTGACTCACTAGGGA

IAAGTCCCCTAGTGACTCACTAGACGTGCICTAGIGCACGTICTAGTGACTCACTAGCTCGCGATCTTATGATCTGG
ATCCATGCTCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAAGCAGAGCTCAAAGCTGGCATCCGTA

Promoter 10

TTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTG
TGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGACGCGTGCTAGIGGAAAGTCCOCTAG
IGCACGTICTAGIGCACGTICTAGIGGGACTTTCOCTAGTGACTCACTAGACGTGCCTAGACGTGOCTAGTGACTCA
CTAGGCACGTICTAGACGTGCICTAGIGCACGTICTAGIGCACGTICTAGIGGGACTTTCCICTAGTGACTCACTAGGCA
CGTICTAGIGCACGTICTAGTGACTCACTAGTGACTCACTAGGGGACTTTCOCTAGTGAGTCACTAGITGACTCAC
TAGGCACGTICTAGTGACTCACTAGCTCGCGATCTTATGATCTGGATCCATGCTCGAGGCCTGTAGGCGTGTAC
GGTGGGAGGCTTATATAAGCAGAGNTCAAGCTGGCATTCCGTAC

Promoter 11

TTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTC
TGGCCAGCTAGACGCGTGCTAGGGGACTTTCOCTAGIGCACGTICTAGTGACTCACTAGGGGACTTTCCICTAGH
CGTGCICTAGITGA GTCACTAGCT CGCGATCTTA TGATCTGGATCCATGCTCGAGGCCTGTAGGCGTGTACGGT
GGGAGGCTTA TATAAGCAGA GCTCAAGCTTGGCATCCGGT ACKTKKAGCC ACTA

Promoter 12

TTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTG
TGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGACGCGTGCTAGTGACTCACTAGGGA
IAAGTCCCCTAGACGTGCCTAGTGACTCACTAGIGGGACTTTCOCTAGACGTGOCTAGACGTGCICTAGTGACTC
ACTAGTGAGTCACTAGGGAAAGTCCCCTAGCTCGCGATCTTATGATCTGGATCCATGCTCGAGGCCTGTAGG
CGTGTACGGTGGGAGGCTTATATAAGCAGAGCTCAAGCTGGCATTCCGTA

Promoter 14
TACCAACAGTACCGGAATGCCAAGCTTGAGCTCTGCTTATATAAGCCTCCCACCGTACACGCCTACAGGCCTCG
AGCATGGATCCAGATCATAAGATCGCGAGCTAGTGACTCACTAGTGACTCACTAGTGAGTCACTAGITGAGTC
ACTAGCTCGCGATCTTATGATCTGGATCCATGCTCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAA
GC AGAGCTCAAG CTGGCATCCGGTACKKRASC MAGTAC




Promoter 15

AAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGC
TTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTG
TGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGACGCGTGCTAGIGCACGTICTAGTGAG
TCACTAGIGGGACTTTCOCTAGCTCGCGATCTTATGATCTGGATCCATGCTCGRGGCCTGTAGGCGTGTACGGT
GGAGGCTTATATA AGCAGAGCTCAAGCTGGCATCCGGTACKTGAGCCACCC

Promoter 17

AAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAA
CTCATCAATGTATCTTATCATGTCTGGCCAGCTAGACGCGTGCTAGIGGGACTTTCCCTAGGCACGTICTAGTGA
CTCACTAGIGGGACTTTCCICTAGACGTGCICTAGTGAGTCACTAGCTCGCGATCTTATGATCTGGATCCATGCTC
GAGGCCTGTAGGCGTGTACGGTGGGAGGC

Promoter 19

AACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCT
TATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGT
GGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGACGCGTGCTAGGCACGTICTAGGCACG]
MCTAGCTCGCGATCTTATGATCTGGATCCATGCTCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAA
GCAGAGCTCAAGCTGGCATCCGGTACKTGAAGCCA CC

Assembly PCR Promoters

Promoter 1

ACSTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCTT
ATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGT
GGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGCGTGCCTCTTATGATCTGGA
[TTCCIATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTC
ACTGAGTCATATGATCTGGATTGAGTCAATCTCTGCGATGAACCTCACGGGACTTTCCGTGCCTCTTATGATCT
GGATGGGACTTTCCATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATCTGGA ATCTC
GCGATGAACCTCACACGTGCIGTGCCTCTTATGATCTGGATTGAGTCAATCTCTGCGATGAACCTCACACGTGC
GT GCCTCTTATG ATCTGGATACGTGCATCTCT GCGATGAACC TCACACGTGC| GTGCCTCTTATGATCTGGAT
CTCGAGCCATGGTCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATA AGCAGAGCTCAAGCTGGCAT




Promoter 2
CAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTA
GTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGCGTGCCTCTTATGATCTGGATIﬂ
GAGTCAATCTC TGCGATGAAC CTCACTGAGT CAGTGCCTCT TATGATCTGGATIACGTGCAT CTCTGCCGAT

GAACCTCACTGAGTCAGTGCCTCTTATGATCTGGATACGTGCUATCTCTGCGATGAACCTCACTGAGTCAGTGC
CTCTTATGATCTGGATTGAGTCAATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATCTGGA
ATCTCTGCGA TGAACCTCACACGTGCGTGCCTCTTATGATCTGGATIGGGACTTTCCATCTCTGCGATGAA
CCTCACGGGACTTTCCIGTGCCTCTTATGATCTGGATIGGGACTTTCCATCTCTGCGATGAACCTCACTGAGTCAIG
TGCCTCTTATGATCTGGATCTCGAGCCATGGTCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAAGC

AGAG CTCAAGCTTGGCATCCGGTA CKKGAGCCMM CC

Promoter 3

CATGTCTGGCCAGCTAGCGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTCACIGGGACTTTC(
GTGCCTCTTATGATCTGGATACGTGCATCTCTGCGATGAACCTCACACGTGOGTGCCTCTTATGATCTGGATITG
[AGTCAATCTCTGCGATGAACCTCACIGGGACTTTCCGTGCCTCTTATGATCTGGA ATCTCTGCGATG
AACCTCACTGAGTCAGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTCACACGTGCGTGCCT
CTTATGATCTGGATCTCGAGCCATGGTCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAAGCAGAGC
TCAA GCTGGCATCC GGTACKTGAG CACTTT

Promoter 4

CATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGCGTGCCTCTTATGATC
TGGATTGAGTCAATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATCTGGA ATCTCTGC
GATGAACCTCACACGTGCIGTGCCTCTTATGATCTGGATGGGACTTTCOATCTCTGCGATGAACCTCACACGTG
[ClGTGCCTCTTATGATCTGGATIGGGACTTTCCATCTCTGCGATGAACCTCACGGGACTTTCCGTGCCTCTTATGA

TCTGGATGGGACTTTCCATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATCTGGATIGGGACTTTC(

ATCTCTGCGATGAACCTCACIGGGACTTTCCGTGCCTCTTATGATCTGGATACGTGCATCTCTGCGATGAACCTC

ACTGAGTCAGTGCCTCTTATGATCTGGATACGTGCATCTCTGCGATGAACCTCACITGAGTCAGTGCCTCTTATG

ATCTGGATCTCGAGCCATGGTCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAAGCAGAGCTCAAGC
T TGGCATCCGG

Promoter 5

GCAATAGCGTCACAAATTTCACAAATAAAGCATTTTTTTCACTKCRTTSTAGTTGWGGTTTGTCCAAACTCATCA
ATGTATCTTATCATGTCTGGCCAGCTAGCGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTCA
CACGTGCGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGAT
CTGGATCTCGAGCCAWGGKSGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAAGCAGAGCTCAAGCT
TGGCATCCGGTACTGT GARCCWYCTT




Promoter 6
AAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGCGTGCCTMTTATRATCTGGAKTGAGTCAATCTCTGC
GATGAACCTCACACGTGCIGTGCCTCTTATGATCTGGATACGTGCATCTTTGCGATGAACCTCACIGGGACTTTC
GTGCCTCTTATGATCTGGA ACGTGCATCTCTGCGATGAACCTCACACGTGCGTGCCTCTTATGATCTGGAT

GGGACTTTCCATCTCTGCGATGAACCTCACACGTGCIGTGCCTCTTATGATCTGGATIGGGACTTTCCATCTCTGC
GATGAACCTCACACGTGCGTGCCTCTTATGATCTGGATTGAGTCAATCTCTGCGATGARCSTCACACGTGCIGT

GCCTCTTATGATCTGGATCTCGAGCCATGGTSGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAAGCA
GAGCTCAAGCTGGCATTCCGGTAYKKGKYRRCCKCCTTYTG

Promoter 9
TTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGCGTGCCTCTTATGATCTG
GA ATCTCTGCGATGAACCTCACACGTGCGTGCCTCTTATGATCTGGATIGGGACTTTCCACCTCTGC
GATGAACCTCACACGTGCIGTGCCTCTTATGATCTGGATIGGGACTTTCOATCTCTGCGATGAACCTCACTGAGT]
CAGTGCCTCTTATGATCTGGATTGAGTCAATCTCTGCGATGAACCTCAGGGGACTTTCCGTGCCTCTTATGATC
TGGA ATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATCTGGATIGGGACTTTCCATCTCT
GCGATGAACCTCACACGTGCIGTGCCTCTTATGATCTGGATTGAGTCAATCTCTGCGATGAACCTCACACGTGC
GTGCCTCTTATGATCTGGATCTCGAGCCATGGTCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAAG
CAGAGCTCAAGCTGGCATCCGGTACKTGAGMCMCC

Promoter 11

GGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGCGTGCCTCTTATGATCTGGA
[TTCCIATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACC
TCACACGTGCGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTCACIGGGACTTTCCIGTGCCTCT
TATGATCTGGATGGGACTTTCCATCTCTGCGATGAACCTCACTGAGTCAIGTGCCTCTTATGATCTGGATCTCGA

GCCATGGTCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAAGCAGAGCTCAAGCTGGCATCCGGTAC
KK RAGRCCCC

Promoter 12

CCAGCTAGCGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTCAGIGGGACTTTCCIGTGCCTCT
TATGATCTGGATIGGGACTTTCUATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATCTGGA
[CAATCTCTGCGA TGAACCTCAC GTGCCTCTTA TGATCTGGA ATCTCTGCGATGAA
CCTCACIGGGACTTTCCGTGCCTCTTATGATCTGGATCTCGAGCCATGGTCGAGGCCTGTAGGCGTGTACGGTG
GGAGGCTTATATAAGCAGAGCTCAAGCTGGCATCCGGTACKTGAGACMCCCTC




Promoter 13

RACSTCCCRCACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTGTTTATTGCAGCT
TATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGT
GGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGCGTGCCTCTTATGATCTGGA
ATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATCTGGATACGTGCATCTCTGCGATGAACCTCACT]
GAGTCAIGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGAT
CTGGA ATCTCTGCGATGAACCTCACGGGACTTTCCGTGCCTCTTATGATCTGGATTGAGTCA
ATCTCTGCGATGAACCTCACACGTGCGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTCAC
GGGACTTTCCGTGCCTCTTATGATCTGGATCTCGAGCCATGGTCGAGGCCTGTAGGCGTGTACGGTGGGAGG
CTTATATAAGCAGAGCTCAA GCTGGCATCC GTACGTGARC CACCTC

Promoter 14

AAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGCGTGCCTCTTATGATCTGGATIGGGACTTTCCATCTCT
GCGATGAACCTCACIGGGACTTTCCIGTGCCTCTTATGATCTGGATTGAGTCAATCTCTGCGATGAACCTCACGG
GACTTTCCIGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTCACACGTGCIGTGCCTCTTATGAT
CTGGATGGGACTTTCCATCTCTGCGATGAACCTCACACGTGCGTGCCTCTTATGATCTGGATCTCGAGCCATG
GTCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAAGCAGAGCTCAAGCTGGCATCCGGTACKTKRAA
RCCCMCCC

Promoter 15

ATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGT
CTGGCCAGCTAGCGTGCCTCTTATGATCTGGATIGGGACTTTCCATCTCTGCGATGAACCTCACIGGGACTTTCG
GTGCCTCTTATGATCTGGATCTCGAGCCATGGKCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAAG
CAGAGCTCAAGCTGGCATCCGGTACTKTG

Promoter 16

GTGTCYKGGCCCAGCTAGCGTGCCTCTTATGATYTGGGATTGAGTCAATCTCTGCGATGAACCTCACIGGGRA]
TTCCIGTGCCTCTTATGATCTGGGATACGTGCATCTCTGCGATGAACCTCACTGAGTCAIGTGCCTCTTTATGATC
TGGA ATCTSTGCGATGAACCTCACACGTGCGTGCCTCTTATGATCTGGA ATCTCTGCG
ATGAACCTCACITGAGTCAGTGCCTCTTATGATCTGGATTGAGTCAATCTCTGCGATGAACCTCACIGGGACTTT
CJGTGCCTCTTATGATCTGGATIGGGACTTTCCATCTCTGCGACCTCACTGAGTCAGTGCCTCTTATGATCTGGA
TIGGGACTTTCOATCTCTGCGATGAACCTCACACGTGCGTGCCTCTTATGATCTGGATIGGGACTTTCCATCTCTG
CGATGAACCTCACIGGGACTTTCCIGTGCCTCTTATGATCTGGATIGGGACTTTCCATCTCTGCGATGAACCTCACT]
GAGTCAIGTGCCTCTTATGATCTGGATACGTGCATCTCTGCGATGAACCTCACACGTGCGTGCCTCTTATGATCT
GGA ATCTCTGCGATGAACCTCACIGGGACTTTCCGTGCTCTTATGATCTGGA ATCTCTGC
GATGAACCTCACACGTGCGTGCCTCTTATGATCTGGATIGGGCOATCTCTGCGATGAACCTCACACGTGCIGTGCC
TCTTATGATCTGGATCTCGAGCCATGGTCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAAGCAGAG
CTC AAGCTTGGCA TCCGGTACCK TGAGCMCCC




Promoter 17

GAGATCYTSYCACACCTCCCCCTGARCYTGAAACATAAAATGAATGCAATTGTTGTTGTTAACTTRTTTATTGCA
GCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGT
TGTGGTTTGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGCGTGCCTCTTATGATCTGGA
TGCATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTC
ACTGAGTCAGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTCACIGGGACTTTCCIGTGCCTCT
TATGATCTGGATCTCGAGCCATGGTSGAGGCCTGTAGGCGTGTACGGTGGGAGGCTTATATAAGCAGAGCTA
AGCTTGGCATCCGTACYGTTGAGRCMMCCCCA

Promoter 18

TGTATCTTATCATGTCTGGCCAGSTAGCGTGCCTCTTATGATCTGGATIGGGACTTTCCATCTCTGCGATGAACC
TCACACGTGCGTGCCTCTTATGATCTGGATIGGGACTTTCCATCTCTGCGATGAACCTCACIGGGACTTTCOGTGC
CTCTTATGATCTGGATTGAGTCAATCTCTGCGATGAACCTCACGGGACTTTCCGTGCCTCTTATGATCTGGATG
GGACTTTCCATCTCTGCGATGAACCTCACACGTGCIGTGCCTCTTATGATCTGGATCTCGAGCCATGGTCGAGG
CCTGTAGGCGTGTACGGTGGGAGGCTTATATAAGCAGAGCTCAAGCTGGCATCCGGTACKTTAGCACTGGCA

Promoter 19

TGTCCAAACTCATCAATGTATCTTATCATGTCTGGCCAGCTAGCGTGCCTCTTATGATCTGGATTGAGTCAATCT

CTGCGATGAACCTCACIGGGACTTTCCIGTGCCTCTTATGATCTGGATACGTGCA TCTCTGCGATGAACCTCAC@
GAGTCAGTGCCTCTTATGATCTGGAT|GGGACTTTCCATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTAT

GATCTGGATIGGGACTTTCCATCTCTGCGATGAACCTCACACGTGCIGTGCCTCTTATGATCTGGATIGGGACTTT]

CJATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTCA
CACGTGCGTGCCTCTTATGATCTGGATCTCGAGCCATGGTCGAGGCCTGTAGGCGTGTACGGTGGGAGGCTT

ATATAAGCAGAGCTCAAGCTGGCATCCGGTACKTGAGCA CTTG

Promoter 20

GTATCTTATCATGTCTGGCCAGCTAGCGTGCCTCTTATGATCTGGA ATCTCTGCGATGAACCTCAC

TGAGTCAIGTGCCTCTTATGATCTGGATIGGGACTTTCCATCTCTGCGATGAACCTCAGACGTGCIGTGCCTCTTAT
GATCTGGATACGTGCATCTCTGCGATGAACCTCACTGAGTCAGTGCCTCTTATGATCTGGATCTCGAGCCAWG
RTSGAGGCCTGTAGGCGTGTACGGTGGGARGCTTATATAAGCAGAGCTCAAGCTTKGCWTTCCGKAAYCTRYS
GTTKKA



