Promoter Test

Using Bl21 (T7 polymerase expression induced by IPTG) with pET.m.3c vector (Amp)
Plate: Amp resistant LB plate

IPTG containing Amp resistant LB plate

1. GFP + intact bidirectional T7 promoter + RFP
5’ CCC CTATAGTGAGTCGTATTA GGGGG  TAATACGACTCACTATAG GGG
3’ GGG GATATCACTCAGCATAAT CCCCC  ATTATGCTGAGTGATATC CCC
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CcG CTGCAGCGGCCGCTACTAGTA CTCTAGTATTATTATTTGTATAGS3’
3’'GeC GACGTCGCCGGCGATGATCAT GAGATCATAATAATAAACATATCS'

BamHI'  Suffix T7 Terminator

5’ TTCATCCATGCCATGTGTAATCCCAGCAGCTGTTACAAACTCAAGAAGGACCATGTGGTCTCTCTTTTCGTTGGGATCTTTCGAAAGGGCAGATTGTGTG3’
3’ AAGTAGGTACGGTACACATTAGGGTCGTCGACAATGTTTGAGTTCTTCCTGGTACACCAGAGAGAAAAGCAACCCTAGAAAGCTTTCCCGTCTAACACACS'

5’ GACAGGTAATGGTTGTCTGGTAAAAGGACAGGGCCATCGCCAATTGGAGTATTTTGTTGATAATGGTCTGCTAGTTGAACGCTTCCATCTTCAATGTTGT 3’
3’ CTGTCCATTACCAACAGACCATTTTCCTGTCCCGGTAGCGGTTAACCTCATAAAACAACTATTACCAGACGATCAACTTGCGAAGGTAGAAGTTACAACAS'

5’ GTCTAATTTTGAAGT TAACTTTGATTCCATTCTTTTGTTTGTCTGCCATGATGTATACATTGTGTGAGTTATAGTTGTATTCCAATTTGTGTCCAAGAAT 3’
3’ CAGATTAAAACTTCAATTGAAACTAAGGTAAGAAAACAAACAGACGGTACTACATATGTAACACACTCAATATCAACATAAGGTTAAACACAGGTTCTTAS'

5’ GTTTCCATCTTCTTTAAAATCAATACCTTTTAACTCGATTCTATTAACAAGGGTATCACCTTCAAACTTGACTTCAGCACGTGTCTTGTAGTTCCCGTCA3’
3’ CAAAGGTAGAAGAAATTTTAGTTATGGAAAATTGAGCTAAGATAATTGTTCCCATAGTGGAAGTTTGAACTGAAGTCGTGCACAGAACATCAAGGGCAGTS'

5’ TCTTTGAAAAATATAGTTCTTTCCTGTACATAACCTTCGGGCATGGCACTCTTGAAAAAGTCATGCTGTTTCATATGATCTGGGTATCTCGCAAAGCATT 3’
3’ AGAAACTTTTTATATCAAGAAAGGACATGTATTGGAAGCCCGTACCGTGAGAACTTTTTCAGTACGACAAAGTATACTAGACCCATAGAGCGTTTCGTAAS'

5’ GAACACCATAACCGAAAGTAGTGACAAGTGTTGGCCATGGAACAGGTAGTTTTCCAGTAGTGCAAATAAATTTAAGGGTAAGTTTTCCGTATGTTGCATC3'
3'CTTGTGGTATTGGCTTTCATCACTGTTCACAACCGGTACCTTGTCCATCAAAAGGTCATCACGTTTATTTAAATTCCCATTCAAAAGGCATACAACGTAGS'

5’ ACCTTCACCCTCTCCACTGACAGAAAATTTGTGCCCATTAACATCACCATCTAATTCAACAAGAATTGGGACAACTCCAGTGAAAAGTTCTTCTCCTTTAS3’
3’ TGGAAGTGGGAGAGGTGACTGTCTTTTAAACACGGGTAATTGTAGTGGTAGATTAAGTTGTTCTTAACCCTGTTGAGGTCACTTTTCAAGAAGAGGAAATS'

Primer5 2
5/ CGCATCTAGTACTTTCCTGTGTGACTCTAGTATCTCCCCTATAGTGAGTCGTATTAGGGGGTAATACGACTCACTATAGGGAGATACTAGAGTCACACAGS3'
3’ GCGTAGATCATGAAAGGACACACTGAGATCATAGAGGGGATATCACTCAGCATAATCCCCCATTATGCTGAGTGATATCCCTCTATGATCTCAGTGTGTCS'

Primer1 < : =
Primer3 = Primer6

5' GAAAGTACTAG I 37

3/ CTTTCATGATCTACCGAAGGAGGCTTCTGCAATAGTTTCTCAAGTACGCAAAGTTTCAAGCATACCTTCCAAGGCAATTGCCAGTGCTCAAGCTTTAGCTS!
. RFP

51 : 3

3/ TCCACTTCCACTTCCAGCAGGCATGCTTCCATGGGTCTGGCGATTTGACTTTCAATGGTTTCCACCAGGCGACGGCAAGCGAACCCTGTAGGACAGGGGCS
RFP

57 ‘ TA3’

3" GTCAAGGTCATGCCAAGGTTTCGAATGCAATTTGTGGGCCGACTGTAGGGCCTGATGGACTTTGACAGGAAGGGCCTTCCAAAGTTTACCCTTGCACAAT5'

57 37
3 ACTTGAAGCTTCTGCCACCACAACAATGGCAATGGGTCCTGAGGAGGGACGTTCTGCCACTCAAGTAGATGTTTCAATTTGACGCACCATGGTTGAAGGG5’

5/ G TG3"
3T CAGGCTGCCAGGCCAATACGTCTTTTTTTGGTACCCAACCCTTCGAAGGTGGCTTGCATACATGGGCCTTCTGCCACGAGACTTTCCACTTTAGTTTTAC5'

57 T \ 37
37 GCAGACTTTGACTTTCTGCCACCAGTGATGCTGCGACTTCAATTTTGGTGGATGTACCGATTTTTTGGCCAAGTCGACGGCCCACGAATGTTTTGGCTGT5’

57 > ( CG 3’
3T AGTTTGACCTGTAGTGGAGGGTGTTGCTTCTGATGTGGTAGCAACTTGTCATGCTTGCACGACTTCCAGCAGTGAGGTGGCCACGAA GC 5’

Primerd <%





Construction Steps

1. T7 + RBS + GFP  
tem: BBa_E7104  (Plate 1004, 8A)
primer up: 1. GTATTA CCCCC TAATACGACTCACTA   dn: 2. CG GGATCC TAC TAG TAG CGG CCG CTG CAG(BamH1 + suffix)
2. T7 + RBS + RFP (without T7T)  * We utilize the T7T on pET vector (see as on the diagram)
i. get RFP part   
tem: BBa_E1010  (Plate 1013, 7G)  primer up: 3. AAG TACTAG ATGGCTTCCTCCGAAG dn: 4. cg gaattc a agc acc ggt gga gtg(EcoRI)
ii. get T7 + RBS  tem: BBa_E7104  primer up: 5. GTATTA GGGGG TAATACGACTCACTA dn: 6. GAA GCC AT CTA GTA CTT TCC TG
iii. fusion PCR to get T7 + RBS + RFP  
primer  up: 5. GTATTA GGGGG TAATACGACTCACTA dn: 4. cg gaattc a agc acc ggt gga gtg(EcoRI)
3. fusion PCR
primer up: 2. CG GGATCC TAC TAG TAG CGG CCG CTG CAG(BamH1 + suffix)
  dn: 4. cg gaattc a agc acc ggt gga gtg(EcoRI)
Enzyme digestion and insert the fragment into vector with BamH1 and EcoRI (checked that the sequence do not those two sites itself) 
Screening using: 2. CG GGATCC TAC TAG TAG CGG CCG CTG CAG(BamH1 + suffix)
 and T7T (on vector)
2. RFP + Control t7 promoter (inversion) + GFP

5’ GGG GATATCACTCAGCATAAT CCCCC  ATTATGCTGAGTGATATC CCC
3’ CCC CTATAGTGAGTCGTATTA GGGGG  TAATACGACTCACTATAG GGG
3. GFP +  Overlapping t7 promoter  + RFP
5’ CCC CTATAGTGAGTCGTATTAATACGACTCACTATAG GGG
3’ GGG GATATCACTCAGCATAATTATGCTGAGTGATATC CCC
1. Tem: T7 + RFP PCR product  primer up: 7.  gtgagtcgtattaatacgactcac  dn: 4. cg gaattc a agc acc ggt gga gtg(EcoRI)
2. Tem: T7+GFP PCR product 

primer up: 7.  gtgagtcgtattaatacgactcac  dn: 2. CG GGATCC TAC TAG TAG CGG CCG CTG CAG(BamH1 + suffix)
3. fusion/deletion PCR   

primer up:  2. CG GGATCC TAC TAG TAG CGG CCG CTG CAG(BamH1 + suffix)
  dn: 4. cg gaattc a agc acc ggt gga gtg(EcoRI)
Screening using: 2. CG GGATCC TAC TAG TAG CGG CCG CTG CAG(BamH1 + suffix)
 and T7T (on vector)
4. Truncated t7 promoter + GFP

5’ ATACGACTCACTATAG 
3’ TATGCTGAGTGATATC 
Tem: BBa_E7104  

primer  up: 2. CG GGATCC TAC TAG TAG CGG CCG CTG CAG(BamH1 + suffix) 
dn:  8. cggaattcccatacgactcactatag
Screening using: 2. CG GGATCC TAC TAG TAG CGG CCG CTG CAG(BamH1 + suffix) and T7T (on vector)

*Weak T7 promoter test
Arabinose induce test
Using DH5a
1. Prepare medium (without drug):

Glycerol-minimal medium supplemented with 0.2% glucose

Glycerol-minimal medium supplemented with 0.05% glucose

2. Construct pBad/araC + T7 polymerase by standard assembly strategy
pBad/araC BBa_I0500
T7 polymerase: BBa_I712022  2kb
Strategy: mini-prep ( cut ( ligate
3. Combine T7 polymerase with the previous promoter test
Left/Right test   pET.m.3c vector
Left
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BBa_R0011    pLac  

BBa_P0452  RBS + cI434

pT7 + GFP  BBa_E7104  with insertion of pcI434 BBa_R0052 (46bp) at middle
I. pT7 + pcI434 + GFP
step wise PCR for insertion of cI434 operator

1. tem: BBa_E7104  
primer  up: prefix   dn: 9. CTTGT TTGTC AAGGG TCTCC CCTAT AGTG
2. tem: previous PCR product

primer up: prefix   dn：10. TTTCA TACAA TGTAT CTTGT TTGTC AAGGG
3. tem：previous PCR prodct

primer  up: prefix   dn: 11. CAAAC TTTCT TGTAT TTTCA TACAA TGTAT
4. tem: BBa_E7104  
primer: up: 12. CAA GAA AGT TTG TTG ATA CTA GAG TCA CAC     dn: 2 CG GGATCC TAC TAG TAG CGG CCG CTG CAG(BamH1 + suffix)
5. fusion PCR  primer  
tem: PCR product from 3 and 4 

up: prefix  dn: suffix

II. pLac + RBS + cI434 (LVA tagged !!)
tem: BBa_I5020  (plate 1013, 12D)  

primer  up: 13. cg gaattc gaattcgcggccgcttctagag (EcoRI + prefix)   dn: suffix
III. Ligate the two part by cloning

1. digest first part (I) PCR product with Bam HI and site on prefix
2. digest second part (II) PCR product with EcoRI and site on suffix

3. digest vector pET.m.3c with BamHI and EcoRI
Right: 
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BBa_I730002  pLacI-tetR repressor
BBa_R0040 (54bp) pTet
I. pLac + tetR

tem: BBa_I730002 (plate 1005, 12B)
primer up: 13. cg gaattc gaattcgcggccgcttctagag (EcoRI + prefix)  dn: suffix

II. insertion of TetR operator
III. Ligate

�





TACTAGTAGCGGCCGCTGCAG








