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Cloning of constructs

A cassette consisting of a xylose inducible promoter and repressor from C. difficile, the wild-type cas9 gene
from S. pyrogenes, flanked by terminators along with homology arms, and a gRNA targeting the intergenic
region under control of the j23119 promoter along with flanking Sapl sites was synthesized (see sequence cas9
cassette). pCons2-1 was digested with Sapl along with the cas9 cassette, followed by ligation creating
PINT_Cas9. To construct pConsAupp_HA1000, pCons2-1 [5] was digested with BamHI/EcoRI, the homology
arms for upp were PCR amplified from strain MGC_del1502 [5] using primers PC1 and PC2. The PCR product
was digested with BamH1/EcoR1 followed by ligation. The gRNA sequence consisting of the promoter (either
j23119 or miniPthl), 20 bp gRNA sequence and scaffold were synthesized along with relevant cloning sites. This
was then cloned into pConsAupp_HA1000 by digesting the synthetized gRNA and pConsAupp_HA1000 with
Apal and BamH1 followed by ligation, creating pGRNAminiPthlAupp_HA1000 and
PGRNAJ23119Aupp_HA1000.

PGRNAminiPthlAupp_HA500, pGRNAminiPthlAupp_HA250 and pGRNAminiPthlAupp_HA100 were
cloned by amplifying the relevant homology arms using primer pairs PC3 and PC4 for 100 bp, PC5 and PC6 for
250bp and PC7 and PC8 for 500 bp. pPGRNAminiPthlAupp_HA1000 and the PCR products were digested with
BamHI/EcoRI followed by ligation.

pPGRNAAIdhA, pGRNAApth-buk and pGRNAAcas9 were cloned using pCons::upp [5] as a template, the
gRNA was synthesized and added as described for upp. For pPGRNAAIdhA the homology arms were amplified
using primers PC13 and PC14 using strain ACA_C 1502ACA_C 2879ACA_C 3535ACA_C 0267 [5] as a template,
the PCR product and backbone were then digested with BamHI/EcoRI followed by ligation. For pPGRNAAcas9
the relevant homology arms were amplified by PCR using wild-type C. acetobutylicum gDNA for a template
using primers PC15 and PC16, the PCR product and backbone were then digested with BamHI/EcoRI followed
by ligation. For pGRNAAptb-buk the backbone was digested with BamHI/EcoRI and the relevant homology
arms were than cloned using GeneArt™ Seamless Cloning and Assembly kit, using primers PC9 to PC12.

Table S1. A list of gRNA sequence used to target each gene.

Target gRNA sequence
upp ACTAAATGTAAAATGTTAGC
IdhA AGTTGGAATTAACGGAGTGA
buk-ptb TTAATCGTAGTCCACATGGG

cas9 CTCGTAGAAGGTATACACGT




Table S2. List of PCR primers used.

Screening primers

PS1 pyrEscreen_Fw TGTTGGAACAGAAATAGCTGGATGT
PS2 pyrEscreen_Rev ACCAGAAGATAAGGATGCTCTAGTTGA
PS3 UPPscreen_Fw CTCTATCAGGCGGACAAAAGCAAAA
PS4 UPPscreen_Rev CTTTTGACGAAGAAGGCTTTGGAGT
PS5 IdhAsreen_fw GGGAAAGGTTTTAAGAGCGGCG

PS6 IdhAscreen_rev CAACAATTGTCTCCGGTTTCAAGGG
PS7 bukptbscreen_Fw ACATGGGGCCTGACATTTCATTTTT
PS8 bukptbscreen_Rev GGATCCTAGATGCACGTATGTTTTAGAAG

Cloning primers

PC1 UPP_BAMHI_Fw ACTAGTGGATCCATAATATGTGTAGAACATAATTTAAAGGC
PC2 UPP_EcoR1_Rev GTAATGGAATTCTTACTTGGTTTTATAGAGATTTTAAGG
PC3 UPP_100_FW CTATATGGATCCTAATTTCTATTATTATCAGAAGAGGCA
PC4 UPP_100_REV ATGCATGAATTCGTAGATACATTTTTAAATTCAAAATTTCAGGG
PC5 UPP_250_FW CTCCAGGATCCATGCAGTTTAAAAAGGGATTTAAGT
PCé6 UPP_250_REV CATCTGAATTCGAATACTCATTTGTGGAACAGGTATAGG
PC7 UPP_500_FW TGTGCTGGATCCACTGTTGGTAAAAGTGATCTCG
PC8 UPP_500_REV TCTGCTGAATTCATCTTCTTTTTTTGCGATTATGTAT
PC9 LH-delbukptb_fwd CGGCCGCTCTAGAACTAGTG AACAGGACTTAAGAATATTATTCC
PC10 LH-delbukptb_rev TGTACGACCATAAAGTCATAAATAATATAATATAACCAGTAC
PC11 RH-delbukptb_fwd TATGACTTTATGGTCGTACACTCCCTTTTAC
PC12 RH-delbukptb_rev CACGGATCTGGATCATTACGAAATGGAGCTGAGATTCCATG
PC13 Idh_ecorl GTAATGGAATTCGTCGACAAAAAAGCACCGACTCG
PC14 1dh_bamh1 CTCTTTCCAAATTTTAAAGCGGATCCAGATCC
PC15 PyrE_BAMHI1_Fw GCATGGGATCCGGTGGAGAGTAATGTACTTACCTTTGGG
PC16 PyrE_Ecorl_rev GCTGCTTTAAAAGAAAAATCCC
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Figure S1. - Deletion of upp in strain CAS1 using pGRNAminiPthlAupp_HA1000. PCR amplification using pri-
mers PS3 and PS4 showing the correct deletion of the upp gene. Amplification results in a 3200 bp band for the
wild-type and a 2500 bp band when the upp gene is deleted. Lane M; 2-log DNA ladder (NEB), H20; water control,
WT; MGCAcac1502 gDNA, 1-48 — Clones 1 -48 showing correct deletion of upp.
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Figure S2. - Deletion of upp in strain CAS1 using pGRNAJ23119Aupp_HA1000. PCR amplification using primers
PS3 and PS4 showing the correct deletion of the upp gene. Amplification results in a 3200 bp band for the wild-

type and a 2500 bp band when the upp gene is deleted. Lane M; 2-log DNA ladder (NEB), H20; water control,
WT; MGCAcac1502 gDNA, 1-48 — Clones 1 -48 showing deletion of upp.
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Figure S3. — Deletion of upp in strain CASI using pGRNAminiPthlAupp_HA500. PCR amplification using pri-
mers PS3 and PS4 showing the correct deletion of the upp gene. Amplification results in a 3200 bp band for the
wild-type and a 2500 bp band when the upp gene is deleted. Lane M; 2-log DNA ladder (NEB), H20; water control,
WT; MGCAcac1502 gDNA, 1-48 — Clones 11 and 36 show a mixed genotype of wild-type/Aupp, clone 24 was
excluded as no amplification can be seen, all other clones show a Aupp genotype.
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Figure S4. - Deletion of upp in strain CAS1 using pPGRNAminiPthlAupp_HA250. PCR amplification using primers
PS3 and PS4 showing the correct deletion of the upp gene. Amplification results in a 3200 bp band for the wild-
type and a 2500 bp band when the upp gene is deleted. Lane M; 2-log DNA ladder (NEB), H20; water control,
WT; MGCAcac1502 gDNA, 1-48 — clone 8 showed a mixed genotype, clones 19 and 22 were wild-type, while
clones 2, 6, 12, 17, 32, 35, 40 and 48 were excluded as no amplification could be seen.
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Figure S5. - Deletion of upp in strain CAS1 using pGRNAminiPthlAupp_HA100. PCR amplification using primers
PS3 and PS4 showing the correct deletion of the upp gene. Amplification results in a 3200 bp band for the wild-
type and a 2500 bp band when the upp gene is deleted. Lane M; 2-log DNA ladder (NEB), H20; water control,
WT; MGCAcac1502 gDNA, 1-48 — Clone 33 was excluded as no amplification was observed. All other clones were
wild-type.
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Figure S6. — Deletion of IdhA in strain CAS2 using pGRNAAIdhA. PCR amplification using primers PS5 and PS6
showing the correct deletion of the IdhA gene. Amplification results in a 4000 bp band for the wild-type and a
3000 bp band when the IdhA gene is deleted. Lane M; 2-log DNA ladder (NEB), H20; water control, WT;
MGCAcac1502 gDNA, 1-14 = correct deletion of IdhA.
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Figure S7. — Deletion of the ptb-buk operon in strain CAS2 using pPGRNAAptb-buk. PCR amplification using pri-
mers PS7 and PS8 showing the correct deletion of the ptb-buk operon. Amplification results in a 4800 bp band for
the wild-type and a 2800 bp band when the ptb-buk operon is deleted. Lane M; 2-log DNA ladder (NEB), H20;
water control, WT; MGCAcac1502 gDNA, 1-14 = Clone 10 showed a wild-type genotype, while all other clones
showed deletion of the ptb-buk operon.
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Figure S8. — Removal of cas9 using pGRNAAcas. PCR amplification using primers PS1 and PS2 showing the
correct removal of the Cas9 cassette at the pyrE locus, amplification results in a 8250 bp band for strain CAS1
and an 2425bp band when the Cas9 cassette has been removed. Lane M; 2-log DNA ladder (NEB), H20; water
control, WT; CAS1, 1-14; Clones 1-14 where PCR amplification indicates correct removal of the Cas9 cassette. .



Sequence of Cas9 cassette

GAAGAGCGGGCCCTTGACAGCTAGCTCAGTCCTAGGTATAATACTAGTGTGCCTTAACATCTAAGTTG
GITTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCG
AGTCGGTGCTTTTITTCCCTGCAGGAGAGTAATGTACTTACCTITGGGGATITCATAACTAAAAGCGG
CAGAAGAACACCATTITITATAAATACAGGTAACTACAAGACAGGTAATCAATTAAATAAGTTGGCT
AAGTTITATGCTAAAGCAATATATGATAATTTTGGAGATGATTTTGATATTTTATITGGGCCTGCATAT
AAAGGAATACCTTTAAGTGTTTCAGTAGCTATGGCACTTGATAATATTITATGGAATTAATGCAGCTTA
TTGTTCAAATAGAAAAGAAGTITAAAGATCACGGTGATAAGGGAATACTTCTTGGAGCAAAGCTTGAA
GAAGGAGACAGAGTTATAATTGTAGAAGATGTCACAACAGCTGGTACATCAGTATACGAAACAATG
CCTATACTTAAATCACAGGCTGAGGTTGATGTAAAGGGAATCATAATATCAGTGGATAGAATGGAAA
GAGGTAAGGGAGATAAGAGTGCCTTAACTGAACTTAAAGAAAAGTTTGGATTTAAAACATGTTCTAT
TGTTACTATGGAAGAGGTAGTAGAATATTTGTATAAGAAAAATATCAATGGCAAAGTAATCATAGAT
GATAAAATGAAAGATAGAATTAATGAGTACTATAAAGAGTATGGAGTAAAATAGTAAGCGGCCAGG
GAATTCCCGGGTCGACGTGTAAGCTCCTGCAGACTAGTTCACACTGGCTCACCTTCGGGTGGGCCTTT
CTGCGITTATATACTAGAGAGAGAATATAAAAAGCCATTAAGATTATATTTCATTAATTAAAGITAAA
TTTTGTATATTCAAAAAGCTCTTGATATITACGGCAGAGCCACCATATAGAGATGCCTCAGACCCTAA
TGATGAAATTTCTATATITATTCCTTTGTTAAAAGAGCTAACTAACATATCTTITGTAATCTGTAATATC
TCAGGGATATCACTAATTATTTGGCTATTTAAATATATTATTTCAGGAGCATAAGTTGTAATAGCATTA
TTTATAGCTATTGTTAAGTAACTACAAAACTCATGAATAACTTITITGGCATTCTGGTTATCTTCATAAT
ATAGTTGCTTTACTATATCAGAATCTATTITTAGGAATATTTTCTAAAGAAGAAAGCTGTTCAAATACCT
TTTTTTCTGAACAATACTGTTCTAAACAGCCACGATTITCCACAAGGACATAGTTTACCATTAGGCATG
ATGATAGTGTGACCAATTTCTCCACTCATACCATTTCTGCCACTATATAATTTATTATTTATTATAATGC
CTGAACCAAATCCACTGTGAATACTGAGACTAAGTAGTGAGTTATGTACAGTTGAAAAAGTATTCTC
AGCTAAAGCTGTTAAGTTTGCTTCATTTTCTATATGAATAGGAAAGTCATACTTTTTGCTAAGGATGCT
ATATAAGTCAATCTCATTAAGATTGTAATATGGAGTAAACAATACTTTATTITTCACAAGTAATCCCAT
GTATAGCCAAAGTAAGACCAATTACCTITATAAGGAGTGTCTATTTTGGATATGTTATAACTATTTATA
ATTTCATCTATCAATTGTATAACATTGTCTITACTTACTTGTATATCTGTTAATTTCITAGAATTTATAAT
AGTTCCATCTAAGTAAGATAGAGAAGAAAATATATAGTCGTATCCAACGTCCATACTTAAAGAAATC
CCTGCACATTTATTAAATACTAATAATATGGGTTITCTTCCGCCACTATGAGTACTATTTCCAATTCCT
ATTTCATGAACTAGAGATTCATCAATAAGTTITTTGGTAATAGCGGATATAGTTGCTTTATTCAATCCT
ATAGTAGAAGCTATACTTGCCCTAGAAATAGGACCATTTITTATAATTITGTTCAAGTACCAATCTTTCA
TTCATTTCTCGAATAGTGTATTTATCAGTAACCAATTTGATATTCCTCCTTAAAATAATATTGTAATACT
TTTTACACAAAAATAAAAGGTTATTITTGCATTGACAAAGATAATTAAATATTTTATTATTAGTTCATAA
GITAGTTTAATATACTAACAAAAATAAAGCAAGTAAAATATACCTAAAATATAAAAAAATTAGGATA
GGAAAACGATAGTTATGAAGTGGCATTCAAGGAGGGATGAAGTATGGATAAGAAATACTCAATAGG
CITAGATATCGGCACAAATAGCGTCGGATGGGCGGTGATCACTGATGAATATAAGGTTCCGTCTAAA
AAGTTCAAGGTTCTGGGAAATACAGACCGCCACAGTATCAAAAAAAATCTTATAGGGGCTCTTTTAT
TTGACAGTGGAGAGACAGCGGAAGCGACTCGTCTCAAACGGACAGCTCGTAGAAGGTATACACGTC
GGAAGAATCGTATTTGTTATCTACAGGAGATTITITCAAATGAGATGGCGAAAGTAGATGATAGTTTC
TTTCATCGACTTGAAGAGTCTTTTITGGTGGAAGAAGACAAGAAGCATGAACGTCATCCTATTITTGG
AAATATAGTAGATGAAGTTGCTTATCATGAGAAATATCCAACTATCTATCATCTGCGAAAAAAATTG
GTAGATTCTACTGATAAAGCGGATTTGCGCTTAATCTATTTGGCCTTAGCGCATATGATTAAGTTTCGT




GGTCATTTTITGATTGAGGGAGATTTAAATCCTGATAATAGTGATGTGGACAAACTATTTATCCAGTTG
GTACAAACCTACAATCAATTATTTGAAGAAAACCCTATTAACGCAAGTGGAGTAGATGCTAAAGCGA
TTCTTTCTGCACGATTGAGTAAATCAAGACGATTAGAAAATCTCATTGCTCAGCTCCCCGGTGAGAAG
AAAAATGGCTITATTTGGGAATCTCATTGCTITTGTCATTGGGTITGACCCCTAATTITAAATCAAATTITT
GATTTGGCAGAAGATGCTAAATTACAGCTITTCAAAAGATACTTACGATGATGATTTAGATAATTTATT
GGCGCAAATTGGAGATCAATATGCTGATTTGTITTTGGCAGCTAAGAATTTATCAGATGCTATTTTACT
TTCAGATATCCTAAGAGTAAATACTGAAATAACTAAGGCTCCCCTATCAGCTTCAATGATTAAACGCT
ACGATGAACATCATCAAGACTTGACTCTTTTAAAAGCTTTAGTTCGACAACAACTTCCAGAAAAGTAT
AAAGAAATCTTITITGATCAATCAAAAAACGGATATGCAGGTTATATTGATGGGGGAGCTAGCCAAG
AAGAATTTITATAAATTITATCAAACCAATTITAGAAAAAATGGATGGTACTGAGGAATTATTGGTGAA
ACTAAATCGTGAAGATTTGCTGCGCAAGCAACGGACCTTTGACAACGGCTCTATTCCCCATCAAATTC
ACTTGGGTGAGCTGCATGCTATTTTGAGAAGACAAGAAGACTTTTATCCATTTITAAAAGACAATCGT
GAGAAGATTGAAAAAATCTTGACTTTTCGAATTCCTTATTATGTTGGTCCATTGGCGCGTGGCAATAG
TCGTTTTGCATGGATGACTCGGAAGTCTGAAGAAACAATTACCCCATGGAATTTTGAAGAAGTITGTCG
ATAAAGGTGCTTCAGCTCAATCATTTATTGAACGCATGACAAACTTITGATAAAAATCTTCCAAATGAA
AAAGTACTACCAAAACATAGTTITGCTTTATGAGTATTTITACGGTTTATAACGAATTGACAAAGGTCAA
ATATGITACTGAAGGAATGCGAAAACCAGCATTTCTTTCAGGTGAACAGAAGAAAGCCATTGTTGAT
TTACTCTTCAAAACAAATCGAAAAGTAACCGTTAAGCAATTAAAAGAAGATTATTITCAAAAAAATAG
AATGTTTTGATAGTGTTGAAATTTCAGGAGTTGAAGATAGATTTAATGCTTCATTAGGTACCTACCATG
ATTTGCTAAAAATTATTAAAGATAAAGATTTITITGGATAATGAAGAAAATGAAGATATCTITAGAGGA
TATTGTTITAACATTGACCITATTTGAAGATAGGGAGATGATTGAGGAAAGACTTAAAACATATGCTC
ACCTCTTTGATGATAAGGTGATGAAACAGCTTAAACGTCGCCGTTATACTGGTTGGGGACGTTTGTCT
CGAAAATTGATTAATGGTATTAGGGATAAGCAATCTGGCAAAACAATATTAGATTITTTGAAATCAG
ATGGTTTTGCCAATCGCAATTTTATGCAGCTGATCCATGATGATAGTTTGACATITAAAGAAGACATT
CAAAAAGCACAAGTGTCTGGACAAGGCGATAGTTTACATGAACATATTGCAAATTTAGCTGGTAGCC
CTGCTATTAAAAAAGGTATTTTACAGACTGTAAAAGTTGTTGATGAATTGGTCAAAGTAATGGGGCG
GCATAAGCCAGAAAATATCGTTATTGAAATGGCACGTGAAAATCAGACAACTCAAAAGGGCCAGAA
AAATTCGCGAGAGCGTATGAAACGAATCGAAGAAGGTATCAAAGAATTAGGAAGTCAGATTCTTAA
AGAGCATCCTGTTGAAAATACTCAATTGCAAAATGAAAAGCTCTATCTCTATTATCTCCAAAATGGAA
GAGACATGTATGTGGACCAAGAATTAGATATTAATCGTTTAAGTGATTATGATGTCGATCACATTGTT
CCACAAAGTTTCCTTAAAGACGATTCAATAGACAATAAGGTCTTAACGCGTTCTGATAAAAATCGTG
GTAAATCGGATAACGTTCCAAGTGAAGAAGTAGTCAAAAAGATGAAAAACTATTGGAGACAACTTC
TAAACGCCAAGTTAATCACTCAACGTAAGTITTGATAATTTAACGAAAGCTGAACGTGGAGGTTTGAG
TGAACTTGATAAAGCTGGTTITATCAAACGCCAATTGGTTGAAACTCGCCAAATCACTAAGCATGTGG
CACAAATTITGGATAGTCGCATGAATACTAAATACGATGAAAATGATAAACTTATTCGAGAGGTTAA
AGTGATTACCTTAAAATCTAAATTAGTTTCTGACTTCCGAAAAGATTTCCAATTCTATAAAGTACGTG
AGATTAACAATTACCATCATGCCCATGATGCGTATCTAAATGCCGTCGTTGGAACTGCTTTGATTAAG
AAATATCCAAAACTTGAATCGGAGTTTGTCTATGGTGATTATAAAGTTTATGATGTTCGTAAAATGAT
TGCTAAGTCTGAGCAAGAAATAGGCAAAGCAACCGCAAAATATTTCTITTACTCTAATATCATGAACT
TCTTCAAAACAGAAATTACACTTGCAAATGGAGAGATTCGCAAACGCCCTCTAATCGAAACTAATGG
GGAAACTGGAGAAATTGTCTGGGATAAAGGGCGAGATTTTGCCACAGTGCGCAAAGTATTGTCCATG
CCCCAAGTCAATATTGTCAAGAAAACAGAAGTACAGACAGGCGGATTCTCCAAGGAGTCAATTITAC




CAAAAAGAAATTCGGACAAGCTTATTGCTCGTAAAAAAGACTGGGATCCAAAAAAATATGGTGGTTT
TGATAGTCCAACGGTAGCTTATTCAGTCCTAGTGGTTGCTAAGGTGGAAAAAGGGAAATCGAAGAAG
TTAAAATCCGTTAAAGAGTTACTAGGGATCACAATTATGGAAAGAAGTTCCTITGAAAAAAATCCGA
TTGACTTITTAGAAGCTAAAGGATATAAGGAAGTTAAAAAAGACTTAATCATTAAACTACCTAAATA
TAGTCTTITTGAGTTAGAAAACGGTCGTAAACGGATGCTGGCTAGTGCCGGAGAATTACAAAAAGGA
AATGAGCTGGCTCTGCCAAGCAAATATGTGAATTTITTATATITAGCTAGTCATTATGAAAAGTTGAA
GGGTAGTCCAGAAGATAACGAACAAAAACAATTGTTTGTGGAGCAGCATAAGCATTATTITAGATGAG
ATTATTGAGCAAATCAGTGAATTTTICTAAGCGTGITATTITTAGCAGATGCCAATTTAGATAAAGTTCTT
AGTGCATATAACAAACATAGAGACAAACCAATACGTGAACAAGCAGAAAATATTATTCATTITATTTA
CGTTGACGAATCTTGGAGCTCCCGCTGCTTITAAATATITTGATACAACAATTGATCGTAAACGATAT
ACGTCTACAAAAGAAGTTTTAGATGCCACTCTTATCCATCAATCCATCACTGGTCTTTATGAAACACG
CATTGATTTGAGTCAGCTAGGAGGTGACTGACCATGGTTGCTAGCTTCGATCGTTGAGCTCTTTCTAGA
TTCTCGAGTTGGTACCTTGGCGCCACTTAATGATTTGCCAGTAAAAGAGATTGTTTCTAGCTCTCACAT
TCTTGCAGATATAATATTGCCTAGAGCTGAAGTTATATATGATTATCTTAAGTAATAAAAATAAGAGT
TACCTTAAATGGTAACTCTTATTITITTAAATGTATATTGATAAAAATAATAATAGTGGGTGTAATTAA
GITGTTAGGAGGTTAGTGGGCCCCCTITATTCATGTTITGAAACATITITATCTITTGTGTATTTTACGT
GTAGTAATTTGTGAGCAAGTCCTTCACCTGGTITTCCAAAGTAGCTATCATACATTITAATAATAGCTG
GATTATCATGTGACTTTCTCTTTGAAAGAACATTTITTATCTITGGTTGTATAATACTGATGCTCTTAGTTT
TCTGTAATCAACATTTTCTCTATCAAGAGCATTTACGTGAGGTTGACCTCCACCATITATACATCCACC
AGGGCAAGCCATTACTTCTATAAAGTGATATTGTTITTTCGTTCATTITTCCAGATTTCATAAACTCGAA
GAAGTITAGAAGCACCATTITATAACAGCAACGTTITAGTITTATTTCCAGCAATTTCAACTTCCGCTTCTTT
TATGCCTTITAAAGCCTCTTACTTCAGTGTAATCAACATTTTCAAGTTCTITATTTTCAGCAAAGTCTTTA
GCTGATCTTATTGCAGCTTCCATAACGCCACCGGTTGCACCAAAGATAGCTCCAGCACCACTGTAAGT
ACCCATAGCAGGATCAACTTCACCATCTTCAAGATCTGCAAATTTAATITTTGCATCTTTAATCATTIT
TGCAAGCTCTCITGTAGTTAAGGATGCATCAATATCTCITAAGCTGTTAGTITCCATGAAAGGAATATC
TGCTTCATATTTTTITATCATTACAAGGCATGATAGTAACTGTATAAACATCTTCTGGAGCTATTCCTGA
AATTGAAGGATAGTAAGTITITTGATGCAGTACCAAATATTTGTTGTGGTGATTTTGCTGATGAAAGATT
ATCTAATAATTCAGGATGATAATTTTGAGCTAATCTTACCCATGCAGGACAGCAAGATGTAAACATA
GGGAATGGGCCATTATTTTTAACTCTGCCTAAAAGTTCAGTAGCITCTTCCATTATAGTCATATCTGCA
CCAAAGTTTATATCAAATACTTTATCAAAGCCTAACATTCTAAGTGCAGTATATAGTTTTCCTGTTACA
TCTTTTCCATATCCCATTTTGAATAATTCGCCCATAGCAGTTCTTACTGATGGAGCCATTGCAACAATG
ACATGTITTITTAGGGTCATTAAGAGCTTCTTGAACTTTTITCTATATGGGATTTTTCTITTTAAAGCAGCAA
CAGAAGAGC




