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SUPPLEMENTARY DATA FILE S1  
Section I. An estimated timeline of the GM pipeline  

An estimated timeline and the plasmids used in this study are shown in the figures below.  

  

Data S1A. A detailed workflow and general timeline of the genetic manipulation (GM) pipeline, 
related to Figure 1 

The non-model human gut commensals can be screened via the GM pipeline, and their targetable 
genetic system can be built within weeks. 
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Data S1B. All the pGM vectors used in this study, related to Figure 2 

Schematics of all the pGM vectors designed and used in this study are listed. “x” in pGM-xBCM (or pGM-

xBCD, pGM-xBCL, pGM-xBCF/G, pGM-xBCD-xxx) represents different gram-positive replication origins, 
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and “xxx” in pGM-xBCD-xxx corresponds to plasmid pGM-xBCD harboring different gRNA designs 

targeting genome of different strains (see Table S2 for detailed information and nomenclature). 

Section II. Sequence optimization  

The set of Clostridia conjugation plasmids was sequence-optimized by 1) codon-optimizing the 

coding sequences (CDSs) of catP, traJ, and Clostridial rep oris to reduce their putative Clostridial Type II-

RM sites (Table S2), and 2) replacing the catP promoter Ppmtl-catP with Pfdx (the most potent promoter 

identified via a promoter screen). In brief, we searched the REBASE database and found 22 cutting sites 

that are most often recognized by the Type II-RM of Clostridia bacteria (including the solventogenic 

Clostridium genus), putative RM sites reduced in the sequence optimization include: AAGCTT, ACACAG, 

ACTGGG, AGGCCT, CAGCTG, CCCGGG, CCCGT, CCGG, CCNGG, CCSSGG, CCWGG, CTAG, 

CTGCAG, GAATTC, GACGC, GASTC, GATC, GCGC, GCNGC, GGCC, GGNCC, GTCGAC. Then the 

CDSs of catP, traJ, and rep oris were codon-optimized to reduce the number of these restriction sites by 

at least half. Of note, the promoter and terminator of the CDS like catP or traJ and some highly repetitive 

motifs in the rep oris were left untouched. These sequences play a key role in regulating the functions of 

catP and rep ori, and any mutation (or nucleotide switch) could potentially cause dysfunction of catP or rep 

ori and lead to unsuccessful transformation. These plasmids are labeled with ‘seq-opt’. Please refer to 

Table S1 for the Clostridia that uptakes this set of vectors. All the gene transfer conditions via 

conjugations/transformations have been repeated at least three times in our study. 

Section III. Test the mixed-conjugation strategy in C. sporogenes ATCC 15579 (S107) 

A preliminary test was performed to assess if a model gut commensal S107 can uptake plasmids 

with a compatible rep ori from three E. coli conjugation donors in one conjugation (Data S1C). We 

inoculated three E. coli HB101/pRK24 donors harboring three different vectors pMTL82254 (rep ori: pBP1; 

antibiotic: erythromycin), pMTL83353 (rep ori: pCB102; antibiotic: spectinomycin), and pMTL84151 (rep 

ori: pCD6; antibiotic: thiamphenicol), respectively. S107 was inoculated in 1 mL TYGC liquid broth and 

grown anaerobically at 37 °C for 12~18 hrs. The three E. coli donors were inoculated into LB liquid broth 

supplemented with the corresponding antibiotics (erythromycin: 250 µg/mL; spectinomycin: 100 µg/mL; 

chloramphenicol: 25 µg/mL) and shaken at 220 rpm for overnight. The next day, 700 μL of each E. coli 

culture were mixed and centrifuged at 1500 x g for 2 min. The cell pellet was washed with 1.5 mL PBS (pH 

7.4) and centrifuged again at 1500 x g for 2 min. The PBS supernatant was removed, and the cell pellet 

was transferred on ice into the anaerobic chamber. The cell pellet was mixed with 300 μL of the overnight 

S107 culture, and a 35 μL cell mixture was dotted on pre-reduced TYG agar plates. After 48 hrs, the cell 

dots were scraped using a sterile inoculation loop and resuspended in 300 μL pre-reduced PBS (pH 7.4) 

buffer. 50 μL of the cell suspension was plated onto three TYG agar plates that were supplemented with 
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D-cycloserine (250 µg/mL) + erythromycin (10 µg/mL, to select for pMTL82254), or spectinomycin (500 

µg/mL, to select for pMTL83353), or thiamphenicol (15 µg/mL, to select for pMTL84151).  

 

Data S1C. Test of the mixed-conjugation strategy in S107, related to Figure 2 

A preliminary test of the mixed-conjugation strategy was performed in a model gut commensal S107. The 

E. coli conjugation donors each harboring a single Clostridium rep ori and antibiotic marker gene 

(pMTL82254, rep ori: pBP1, antibiotic marker: ermB, erythromycin; pMTL83353, rep ori: pCB102, antibiotic 

marker: aad9, spectinomycin; pMTL84151, rep ori: pCD6, antibiotic marker: catP, thiamphenicol) were 

mixed and conjugated to a single recipient S107. After conjugation, the transconjugants were selected on 

agar plates supplemented with D-cycloserine and the one corresponding antibiotic (erythromycin for ermB, 

spectinomycin for aad9, and thiamphenicol for catP).  

Section III. Modulating Clostridia bcat expression and microbiome-derived metabolites using 
gene manipulation tools developed via the GM pipeline. 

1. Targeted suppression of BCAA aminotransferase (bcat) gene and modulate butyrate production in non-

model gut Clostridia 

Using the strain S72 as an example. The assembled vectors pGM-FBCD and pGM-FBCD-010 

were transformed into chemically competent E. coli CA434, respectively. E. coli CA434 harboring pGM-

FBCD and pGM-FBCD-010 were conjugated to S72. The transconjugants were picked and restreaked 

onto TSAB supplemented with D-cycloserine (250 µg/mL) + thiamphenicol (15 µg/mL). Then, three isolated 
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single colonies were cultivated in 5 mL Mega broth supplemented with D-cycloserine (250 µg/mL) + 

thiamphenicol (15 µg/mL) for 36 hrs, the RNA was extracted, and qPCR was performed to quantify the 

relative expression of bcat after normalizing to 16S rRNA gene (Table S2, Fig. S3). 

To deplete croA in Clostridia strains utilizing Group II intron, the assembled plasmid pGM-FCAR-

003 targeting croA in S115 was introduced into S115 via conjugation (Table S1). Next, four 

transconjugants were restreaked onto a TSAB plate with 9 µg/mL thiamphenicol and 200 µg/mL 

gentamycin to isolate a single colony. The single colonies were inoculated into 1 mL Mega supplied with 

the same antibiotics. After 24-36 hrs, 1 mL of cultures were spread onto TSAB plates supplemented with 

200 µg/mL gentamycin and 10 µg/mL erythromycin. The integrated colonies typically appeared after 48-

72 hrs. Eight colonies were picked to inoculate 3 mL Mega supplemented with 200 µg/mL gentamycin and 

10 µg/mL erythromycin. After 24-36 hrs, the genomic DNA was extracted diagnostic PCR was performed.  

The butyrate production was evaluated by glucose assay with PBS washed cell of control, and croA 

mutant, 3 mL of culture was first centrifuged at 1500 x g for 3 min. The cell pellet was washed twice with 1 

mL PBS (pH 7.4) and centrifuged again at 1500 x g for 3 min. The PBS supernatant was removed, and 

the cell pellet was resuspended with 500 µL PBS, and then glucose was added to the concentration of 1 

mM. The mixture was incubated anaerobically at 37 °C for 1 h. The PBS suspension was subjected to 

SCFAs derivatization and LCMS measurement. 

2. Genetic manipulation of Bacteroidia strains to deplete propionate production  

Taking S25 as an example, the assembled plasmid pGM-NACM-003 was introduced into S25 via 

E. coli conjugation. About 48 hrs after plating the conjugation cell mixture, four colonies were picked and 

restreaked on a TSAB plate + 200 µg/mL gentamycin + 15 µg/mL thiamphenicol to isolate single colonies. 

A single colony was inoculated in 3 mL TYBG broth with the same antibiotics, and the bacterial genomic 

DNA was extracted. The diagnostic PCR was performed to verify the single crossover integration of pGM-

NACM-003 into mmdA (Data S1D). 

3. Targeted suppression of porA gene in S107 

The assembled vectors pGM-ABCD (control) and pGM-ABCD-006 (porA transcription repression 

mutant) were introduced into S107 via conjugation. For each conjugation, three isolated single colonies 

were cultivated in 5 mL TYGC liquid broth supplemented with D-cycloserine (250 µg/mL) + thiamphenicol 

(15 µg/mL) for 36 hrs. Then RNA was extracted, and the relative expression of porA in the control strain 

and its transcription repression mutant was quantified. To quantify the production of branched short-chain 

fatty acid, 10 μL supernatant of both the control strain and the porA transcription repression mutant was 

derivatized and subject to LC-qTOF analysis. 
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Data S1D. Diagnostic PCR strategy, related to Figures 2 and 3 

(A) Diagnostic PCR strategy to verify the 16S-targeting Group II intron (16S-tron) retrotransposition-

activated marker (RAM) integration designed in targeted Clostridia commensals. The forward diagnostic 

primer is the sequence on the retrotransposition-activated marker, which will not bind to the genome. The 
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reverse diagnostic primer binds to the genome and will not bind to the Group II intron plasmid. There will 

be a PCR product of 2.0-2.5 kb as designed for colonies that have integrated the retrotransposition-

activated marker, whereas no PCR product will be found for control colonies. 

(B) Two representative gel images of 16S-targeting Group II intron integration in Clostridia. There were 

bands of ~2.0-2.5 kb in colonies after RAM integration using primers described in (A), while no band was 

found in colonies of control. 

(C) Diagnostic PCR strategy to verify the single crossover designed in targeted Bacteroidia commensals 

and microbes from other phyla. The genomic DNA of the wild-type microbe and the integration plasmids 

were used as controls. The diagnostic PCR strategy is the same for identifying the genetically targetable 

Bacteroidia and other phyla microbes using chi-16S strategy and for targeted deletion of mmdA in three 

Bacteroidia microbes to deplete propionate production. One diagnostic PCR primer is the sequence on the 

target gene of the genome (16S rRNA gene or mmdA), which will not bind to the introduced suicide 

plasmid, the other diagnostic PCR primer binds to the suicide plasmid-specific sequence and will not bind 

to the genome of targeted strains. There will be a PCR product of ~2.0-2.5 kb (from diagnostic primer pairs 

DiagF1 + DiagR1 and DiagF2 + DiagR2) as designed for colonies that have integrated the suicide plasmid, 

whereas no PCR product will be found for wild-type colonies. Also, diagnostic PCR was conducted with 

primers DiagF3 + DiagR3 to validate the existence of antibiotic marker integrated, and DiagF2 + DiagR3 

to confirm the integration of suicide plasmid and no intact plasmid in the recipient microbe. For screening 

using chi-16S, the sequencing primers DiagF1 and SeqR1 were used for the PCR fragment from DiagF1 

+ DiagR1, sequencing primers DiagF2 and DiagR2 were used for the PCR fragment from DiagF2 + 

DiagR2. As the chimeric 16S is integrated into the genome, the nucleotide sequence (from Sanger 

sequencing) consists of part of the original 16S rRNA sequence and part of the chimeric 16S rRNA 

sequence.  

(D) Alignment of the nucleotide sequence of the PCR product amplified using DiagF and DiagR (as shown 

in (C)) with the chimeric 16S rRNA sequence and the microbial 16S rRNA sequence for the genetically 

targetable Bacteroidia and microbes from other phyla identified using chi-16S. The number shown is a 

rough estimation of the integration position based on Sanger sequencing and alignment. 

The numbering of the strains corresponds to the strain information shown in Table S1. All the PCR 

fragments were purified and sent for Sanger sequencing. 

Section IV. Genetic disruption of baiH in Faecalicatena contorta S122 (S122) 

To disrupt the baiH gene, baiH-targeting plasmid pGM-FCAR-002 was first introduced into S122 

via conjugation. Next, four transconjugants were restreaked onto a TSAB plate with 15 µg/mL 

thiamphenicol and 250 µg/mL D-cycloserine to isolate a single colony. The single colonies were inoculated 
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into 1 mL Mega supplied with the same antibiotics. After 24-36 hrs, 50 µL of cultures were spread onto 

TSAB plates supplemented with 250 µg/mL D-cycloserine and 10 µg/mL erythromycin. The integrated 

colonies typically appeared after 36-48 hrs. Eight colonies were picked to inoculate 3 mL Mega 

supplemented with 250 µg/mL D-cycloserine and 10 µg/mL erythromycin. After 24-36 hrs, the genomic 

DNA was extracted, and diagnostic PCR was performed (Fig. S4C).  

To confer the baiH mutant strain with thiamphenicol resistance, the plasmid pGM-FCFQ was first 

introduced into three independent isolates of S122 ΩbaiH via conjugation. After conjugation, the 

S122+pGM-FCAR-002 colonies harboring pGM-FCFQ appeared on the TSAB plate supplemented with 

10 µg/mL erythromycin, 300 µg/mL spectinomycin, and 250 µg/mL D-cycloserine. Next, four colonies were 

restreaked onto a TSAB plate with the same antibiotics to isolate single colony. The single colonies were 

inoculated into 1 mL Mega supplied with the same antibiotics. After 24-36 hrs, 50 µL of cultures were 

spread onto TSAB plates supplemented with 250 µg/mL D-cycloserine, 15 µg/mL thiamphenicol, and 10 

µg/mL erythromycin. The integrated colonies typically appeared after 36-48 hrs. Colonies were picked to 

inoculate Mega supplemented with 250 µg/mL D-cycloserine, 15 µg/mL thiamphenicol, and 10 µg/mL 

erythromycin.  

Likewise, the S122 control strain with both erythromycin and thiamphenicol resistance was 

constructed using 16S-targeting plasmid pGM-FCAQ and pGM-FCFQ. The engineered strains with 

thiamphenicol and erythromycin resistance were validated and still carry at least one copy of intact 16S 

rRNA gene in their genomes by diagnostic PCR.   

Section VI. Isolation of gut bacterial strains from collected fecal samples 

Fecal samples (from human or mouse) were suspended in PBS (1:10 w/v), the suspension was 

then restreaked on TSAB/BHIB plates and incubated in an anaerobic chamber at 37 °C. In the meantime, 

the suspension was also restreaked on LB plates and incubated aerobically at 37 °C. Colonies typically 

appeared after 24-36 hrs. The isolated single colonies were inoculated in 3 mL Mega/RCM/CMM/TYBG or 

LB broth. After ~12 hrs, we extracted their genomic DNA and amplified the 16S rRNA region of the colony 

using primers 16S_27F + 16S_1391R. The PCR product was purified and sent for Sanger sequencing to 

identify the species of the isolated strains. 

Section VII. Colonize germ-free and SPF mice with the control and mutant bacteria 

Three isolates of control and mutant strains were prepared and mixed before colonization. For 

mono-colonization in germ-free mice, taking Eubacterium maltosivorans DSM 105863 control (S117+pGM-

FBCD) and its SCFAs mutant (S117+pGM-FBCD-020) as an example, a 200 µL portion of their overnight 

RCM culture (~1 x 107 CFU) were mono-colonized with germ-free mice (n = 4 per group) via oral gavage. 

The germ-free mice were maintained on standard chow and water containing minimal thiamphenicol (15 

µg/mL). Successful colonization was determined by colony-forming unit (CFU) counting. After two weeks 
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of colonization, mice were euthanized humanely by CO2 asphyxiation. Blood was collected by cardiac 

puncture, and serum was prepared using microtainer serum separator tubes obtained from Becton 

Dickinson (Cat. # 365967). The urine, cecal contents, and feces were collected and snap-frozen in liquid 

nitrogen and stored at −80 °C until use. 

For co-colonization of S122 control or its ΩbaiH mutant together with S25 in germ-free mice, 1 mL 

of their overnight Mega culture (~1 x 107 CFU) were mixed and co-colonized with germ-free mice (n = 4 

per group) via oral gavage (300 µL per mouse). The germ-free mice were maintained on standard chow 

and water supplemented with 15 µg/ml thiamphenicol. Successful colonization was determined by CFU 

plating, diagnostic PCR using their strain-specific primers, and 16S rRNA sequencing.  

For co-colonization of S122 control or its baiH mutant together with two Bacteroides (3-member 

community) mentioned in Fig. S7G, and co-colonization of S122 control or its baiH mutant together with 

two Bacteroides (Bac1-2) and seven Erysipelotrichaceae (Ery1-7) (10-member community) in Fig. 7D, 1 

mL of their overnight Mega culture (~1 x 107 CFU) were mixed and co-colonized with germ-free mice (n = 

3 or 4 per group) via oral gavage (300 µL per mouse). The germ-free mice were maintained on standard 

chow, and cholic acid sodium salt (5mM for the 10-member community and 0.5 mM for the 3-member 

community) was supplied in water to facilitate S122 colonization and ensure both gnotobiotic mice settings 

have comparable gut bile acid profiles. Successful colonization of S122 was determined by the Colony-

forming unit (CFU) counting (plating on TSAB agar + 10 µg/ml erythromycin and 15 µg/ml thiamphenicol), 

diagnostic PCR using S122 specific primers, and LCMS monitoring of CA to DCA conversion of CFU 

colonies.  

For co-colonization of S122 together with 55 other genetically targetable strains identified in this 

study, 1 mL of their overnight Mega/RCM/CMM culture (~1 x 107 CFU) were mixed and co-colonized germ-

free mice (n = 5 per group) via oral gavage (300 µL per mouse). The germ-free mice were maintained on 

standard chow. Successful colonization of S122 was determined by LCMS monitoring of CA to DCA 

conversion, and colonization of S122 and other strains was confirmed by 16S rRNA sequencing.  

For the colonization of S122 control or its baiH mutant in SPF mice, a 300 µL portion of their 

overnight Mega culture (~1 x 107 CFU) were colonized with SPF mice (n = 4 per group) via oral gavage, 

twice per day for 3 days in a row. The SPF mice were maintained on standard chow (Lab Diet 5053) and 

water containing thiamphenicol (15 µg/mL) and erythromycin (10 µg/mL). Successful colonization was 

determined by colony-forming unit (CFU) counting (performed at least weekly, plating on TSAB agar + 10 

µg/ml erythromycin and 15 µg/ml thiamphenicol), diagnostic PCR using S122 specific primers, and LCMS 

monitoring of CA to DCA conversion of CFU colonies.  
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Data S1E. Proposed pathway for the 7α-dehydroxylation of cholic acid (CA) to deoxycholic acid 

(DCA) and the structures of taurine-conjugated and nonconjugated bile acids in this study, related 

to Figure 4  
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SUPPLEMENTARY DATA FILE S2 
1. Sequences of the nine replication origins. Sequences marked in green are homologous to the 
plasmid for Gibson assembly. 

A. pBP1 (C. botulinum) 

gaatggcgaatggcgctagcataaaaataagaagcctgcatttgcaggcttcttatttttatggcgcgccgttctgaatccttagctaatggttcaacag

gtaactatgacgaagatagcaccctggataagtctgtaatggattctaaggcatttaatgaagacgtgtatataaaatgtgctaatgaaaaagaaaa

tgcgttaaaagagcctaaaatgagttcaaatggttttgaaattgattggtagtttaatttaatatattttttctattggctatctcgatacctatagaatcttctgt

tcacttttgtttttgaaatataaaaaggggctttttagccccttttttttaaaactccggaggagtttcttcattcttgatactatacgtaactattttcgatttgact

tcattgtcaattaagctagtaaaatcaatggttaaaaaacaaaaaacttgcatttttctacctagtaatttataattttaagtgtcgagtttaaaagtataatt

taccaggaaaggagcaagttttttaataaggaaaaatttttccttttaaaattctatttcgttatatgactaattataatcaaaaaaatgaaaataaacaa

gaggtaaaaactgctttagagaaatgtactgataaaaaaagaaaaaatcctagatttacgtcatacatagcacctttaactactaagaaaaatattg

aaaggacttccacttgtggagattatttgtttatgttgagtgatgcagacttagaacattttaaattacataaaggtaatttttgcggtaatagattttgtcca

atgtgtagttggcgacttgcttgtaaggatagtttagaaatatctattcttatggagcatttaagaaaagaagaaaataaagagtttatatttttaactctta

caactccaaatgtaaaaagttatgatcttaattattctattaaacaatataataaatcttttaaaaaattaatggagcgtaaggaagttaaggatataact

aaaggttatataagaaaattagaagtaacttaccaaaaggaaaaatacataacaaaggatttatggaaaataaaaaaagattattatcaaaaaa

aaggacttgaaattggtgatttagaacctaattttgatacttataatcctcattttcatgtagttattgcagttaataaaagttattttacagataaaaattatta

tataaatcgagaaagatggttggaattatggaagtttgctactaaggatgattctataactcaagttgatgttagaaaagcaaaaattaatgattataa

agaggtttacgaacttgcgaaatattcagctaaagacactgattatttaatatcgaggccagtatttgaaattttttataaagcattaaaaggcaagca

ggtattagtttttagtggattttttaaagatgcacacaaattgtacaagcaaggaaaacttgatgtttataaaaagaaagatgaaattaaatatgtctata

tagtttattataattggtgcaaaaaacaatatgaaaaaactagaataagggaacttacggaagatgaaaaagaagaattaaatcaagatttaatag

atgaaatagaaatagattaaagtgtaactatactttatatatatatgattaaaaaaataaaaaacaacagcctattaggttgttgttttttattttctttattaa

tttttttaatttttagtttttagttcttttttaaaataagtttcagcctctttttcaatattttttaaagaaggagtatttgcatgaattgccttttttctaacagacttagg

aaatattttaacagtatcttcttgcgccggtgattttggaacttcataacttactaatttataattattattttcttttttaattgtaacagttgcaaaagaagctg

aacctgttccttcaactagtttatcatcttcaatataatattcttgacctatatagtataaatatatttttattatatttttacttttttctgaatctattattttataatcat

aaaaagttttaccaccaaaagaaggttgtactccttctggtccaacatatttttttactatattatctaaataatttttgggaactggtgttgtaatttgattaat

cgaacaaccagttatacttaaaggaattataactataaaaatatataggattatctttttaaatttcattattggcctcctttttattaaatttatgttaccataa

aaaggacataacgggaatatgtagaatatttttaatgtagacaaaattttacataaatataaagaaaggaagtgtttgtttaaattttatagcaaactat

caaaaattagggggataaaaatttatgaaaaaaaggttttcgatgttatttttatgtttaactttaatagtttgtggtttatttacaaattcggccggccagtg

ggcaagttg 

B. pCB102 (C. butyricum) 

gaatggcgaatggcgctagcataaaaataagaagcctgcatttgcaggcttcttatttttatggcgcgccgccattatttttttgaacaattgacaattca

tttcttattttttattaagtgatagtcaaaaggcataacagtgctgaatagaaagaaatttacagaaaagaaaattatagaatttagtatgattaattatac

tcatttatgaatgtttaattgaatacaaaaaaaaatacttgttatgtattcaattacgggttaaaatatagacaagttgaaaaatttaataaaaaaataag

tcctcagctcttatatattaagctaccaacttagtatataagccaaaacttaaatgtgctaccaacacatcaagccgttagagaactctatctatagca
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atatttcaaatgtaccgacatacaagagaaacattaactatatatattcaatttatgagattatcttaacagatataaatgtaaattgcaataagtaagat

ttagaagtttatagcctttgtgtattggaagcagtacgcaaaggcttttttatttgataaaaattagaagtatatttattttttcataattaatttatgaaaatga

aagggggtgagcaaagtgacagaggaaagcagtatcttatcaaataacaaggtattagcaatatcattattgactttagcagtaaacattatgacttt

tatagtgcttgtagctaagtagtacgaaagggggagctttaaaaagctccttggaatacatagaattcataaattaatttatgaaaagaagggcgtat

atgaaaacttgtaaaaattgcaaagagtttattaaagatactgaaatatgcaaaatacattcgttgatgattcatgataaaacagtagcaacctattgc

agtaaatacaatgagtcaagatgtttacataaagggaaagtccaatgtattaattgttcaaagatgaaccgatatggatggtgtgccataaaaatga

gatgttttacagaggaagaacagaaaaaagaacgtacatgcattaaatattatgcaaggagctttaaaaaagctcatgtaaagaagagtaaaaa

gaaaaaataatttatttattaatttaatattgagagtgccgacacagtatgcactaaaaaatatatctgtggtgtagtgagccgatacaaaaggatagt

cactcgcattttcataatacatcttatgttatgattatgtgtcggtgggacttcacgacgaaaacccacaataaaaaaagagttcggggtagggttaag

catagttgaggcaactaaacaatcaagctaggatatgcagtagcagaccgtaaggtcgttgtttaggtgtgttgtaatacatacgctattaagatgta

aaaatacggataccaatgaagggaaaagtataatttttggatgtagtttgtttgttcatctatgggcaaactacgtccaaagccgtttccaaatctgcta

aaaagtatatcctttctaaaatcaaagtcaagtatgaaatcataaataaagtttaattttgaagttattatgatattatgtttttctattaaaataaattaagta

tatagaatagtttaataatagtatatacttaatgtgataagtgtctgacagtgtcacagaaaggatgattgttatggattataagcggccggccagtggg

caagttg 

C. pCD6 (C. difficile) 

gaatggcgaatggcgctagcataaaaataagaagcctgcatttgcaggcttcttatttttatggcgcgcccgcccttaagtctaaaaattaggggag

atgtaaggatttgggaaaaatagaagatgttataatcataaatatggtattcgtaggcttaaagtcaaaaaggaggtgaaatataaatagatttttagc

taaattaagtaagaaataggaggagatttattgaacaaaaaattagaaaaaccatttgtatataagagagagtacgatttgactggatatgatgttga

aattttacaaaaatatgagttagaacaagcaatatatgtttatgttgggagtagttgtgcatataacatgagagctagaagtagtaaatggagatacc

atataagaacaaataataagtctatatgttgtaacattaaaaattttatacataacttggaattgttttataaaatggaattaaagttgtcagataatattatt

aatgataagctatactatagcaatatagcagagtttgaagaatttgaaacactagaaaaagctagagaggtagaaagtactattataagtcaatatc

aatttttagattctataaatcacatgttaaaacaaaaaataattttattgagtaataaggatagtgtgttaaacataactaaaaatggaaatacaaattat

ttgaaagtaaaaaataaatacatagaaaaacataagaacaagccaataatgagataccatatcaactgtcaattcaatacagatggaagtgtca

aaagtattacacaggagtttgaaccaatattggaattaaacaaaaaaaataccctaagccgaccaagcagagtatttttaaaataatattttaagat

aacaacaaaatgagataatactactagacaatgacaactcaactaccaattgagtttatggagctaccaactccaatatcggtctaactgattaagt

atctgtagttatataataatattgctatcaattttagcatcttaacaatattattatacatactaagctaaaattattcaatagttgtaaaagttgattagtcaat

aagtatatatttaatgtagtgttatctcttaaaaaaactagataaggagataataaatatatggaacaattagattcaaaatataagttgaaaaaatttct

aatggcagtatttagagatggtataggacaaggaaataatcttattgataatgaatatgttagagtatttcaaaataataaaagtaatagtaaacaatt

agaactcggagaagaatttaaagaatatagtaaaacaactttttttaaaaatatagatgatatagtagaatttaccttcgcaaaaaatatttattatgaa

aatacattttttaacctatgtactactgatggaaaagcaggaaccaatgaaaacttaataaatagatatgcattaggatttgattttgacaaaaaagaa

ttaggacaaggttttaattataaagatataattaatttatttactaagataggattacattatcatatcctagttgatagtggaaatggattccatgtttatgtg

ctaattaataaaactaataacattaagttagtatcagaagttacaaatacattaataaataaattgggtgcagataaacaagcaaatttatctactcaa

gtattaagagtaccttatacatataatattaaaaatactactaaacaagtaaaaataatacaccaagacaaaaatatatatagatatgacatagaaa

agttagctaaaaaatattgcaaagatgtaaaaacagtaggtaatactaatacaaaatatatattagatagtaagctaccaaattgtatagtagatattt



15 

 

taaaaaatggtagtaaagatggacataaaaacctagatttgcaaaaaatagttgtgactttaagattgaggaataaaagtttaagtcaagtaatatc

cgttgctagagaatggaactatatatcacaaaatagtctttcaaatagtgagctagaatatcaagtcaagtatatgtatgagaaacttaaaacggtta

attttggttgtactggttgtgagtttaatagtgattgttggaataaaatagaatcagattttatatatagtgatgaagatactttgttcaatatgccacataag

cactcaaaggatttgaaatataagaataggaaaggggttaaaataatgactggtaatcaattgtttatctataatgtgttacttaacaataaagataga

gaattaaacatagacgatataatggagctgataacctataaacgtaagaagaaagttaaaaacattgttatgagtgaaaagacattaagagaaa

cattaaaagaacttcaacataatgattatattacaaaaacaaaaggtgttacaaagctaggaataaaagatacatacaatgtaaaagaagttagat

gtaatatagataaacaatatactattagttactttgttaccatggcagtaatttggggaataatttcaactgaagaattaagattatatactcacatgagat

ataagcaagatttattggtcaaagatgataaaataaaaggaaatatattaagaattaatcaagaggaattagcaaaagatttaggagtaacacag

caaagaatttcaaatatgatagaatctttattagatactaaaattttagatgtatgggaaactaaaataaatgatagaggatttatgtactatacatatag

attaaacaagtagatttttgataggattagaattgattttctagtcctatttttatgcaaaaaaactaattaataaaaatttcttttggtaaaataattgtacga

gaattgcaaaaaaaaaatggcatcaaagtattgaaattaagccgttttaaaaatttcttttggtaaaataattctacatatatatgtagtatatatatatat

gttttttagagaatgtataactagaatatagagctagaatatagagaatgtataactagaatatagagctagaatatagagaatgtataactagaatat

agagctagaatatagagaatgtataactagaatatagagctagaatatagagaatgtataactagaatatagagctagaatatagagaatgtataa

ctagaatatagagctagaatatagagaatgtataactagaatatagagctagaatcctaattagtaggtgcttttttaaaacaagttaaaaatcaaaa

atagtattagtaagcattggaaatgctagattctaaaatagaaaagtaaaaaattggtgcactatctaaacttatctatatcgctttttccgtcgtttggttc

tctagttacgatacaggggatatgcttatattgagttatagtactaatcagtgcttaatatagttaataaaattatagttaccatagtttagtaactatgatgt

atgttagttagaaacttgcatttcggccggccagtgggcaagttg 

D. pIM13 (B. subtilis) 

gaatggcgaatggcgctagcataaaaataagaagcctgcatttgcaggcttcttatttttatggcgcgccgcattcacttcttttctatataaatatgagc

gaagcgaataagcgtcggaaaagcagcaaaaagtttcctttttgctgttggagcatgggggttcagggggtgcagtatctgacgtcaatgccgagc

gaaagcgagccgaagggtagcatttacgttagataaccccctgatatgctccgacgctttatatagaaaagaagattcaactaggtaaaatcttaat

ataggttgagatgataaggtttataaggaatttgtttgttctaatttttcactcattttgttctaatttcttttaacaaatgttcttttttttttagaacagttatgatata

gttagaatagtttaaaataaggagtgagaaaaagatgaaagaaagatatggaacagtctataaaggctctcagaggctcatagacgaagaaag

tggagaagtcatagaggtagacaagttataccgtaaacaaacgtctggtaacttcgtaaaggcatatatagtgcaattaataagtatgttagatatga

ttggcggaaaaaaacttaaaatcgttaactatatcctagataatgtccacttaagtaacaatacaatgatagctacaacaagagaaatagcaaaag

ctacaggaacaagtctacaaacagtaataacaacacttaaaatcttagaagaaggaaatattataaaaagaaaaactggagtattaatgttaaac

cctgaactactaatgagaggcgacgaccaaaaacaaaaatacctcttactcgaatttgggaactttgagcaagaggcaaatgaaatagattgac

ctcccaataacaccacgtagttattgggaggtcaatctatgaaatgcgattaagggccggccagtgggcaagttg 

E. Cthem-based rep origin (C. thermocellum) 

gaatggcgaatggcgctagcataaaaataagaagcctgcatttgcaggcttcttatttttatggcgcgcccctgattctgtggataaccgtattaccgc

ctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaa

ccgcctctccccgcgcgttggccgattcattaatgcagtatgggaaacaaaatattgcgtatgcgactgttcacatggacgagaaaacccctcacat

gcatttaggagttgttcctatgcgcctagagggcttttcgtgcgtcagcatgagcgatcggaagaaaagaagaatactttttcgcttcaagatgttttgc
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agcgtgatcgagaacttcgtgagcaaagaaaagcaaagaggaaaaaatcgcatgatttggagcgataagaaaaagcactcgaatgagtgcttt

ttttgcgttttgagcgtagcgaaaaacgagttctttctattcttgatacatatagaaataacgtcatttttattttagttgctgaaaggtgcgttgaagtgttggt

atgtatgtgttttaaagtattgaaaacccttaaaattggttgcacagaaaaaccccatctgttaaagttataagtgaccaaacaaataactaaatagat

gggggtttcttttaatattatgtgtcctaatagtagcatttattcagatgaaaaatcaagggttttagtggacaagacaaaaagtggaaaagtgagacc

atggagagaaaagaaaatcgctaatgttgattactttgaacttctgcatattcttgaatttaaaaaggctgaaagagtaaaagattgtgctgaaatatt

agagtataaacaaaatcgtgaaacaggcgaaagaaagttgtatcgagtgtggttttgtaaatccaggctttgtccaatgtgcaactggaggagagc

aatgaaacatggcattcagtcacaaaaggttgttgctgaagttattaaacaaaagccaacagttcgttggttgtttctcacattaacagttaaaaatgttt

atgatggcgaagaattaaataagagtttgtcagatatggctcaaggatttcgccgaatgatgcaatataaaaaaattaataaaaatcttgttggttttat

gcgtgcaacggaagtgacaataaataataaagataattcttataatcagcacatgcatgtattggtatgtgtggaaccaacttattttaagaatacag

aaaactacgtgaatcaaaaacaatggattcaattttggaaaaaggcaatgaaattagactatgatccaaatgtaaaagttcaaatgattcgaccga

aaaataaatataaatcggatatacaatcggcaattgacgaaactgcaaaatatcctgtaaaggatacggattttatgaccgatgatgaagaaaag

aatttgaaacgtttgtctgatttggaggaaggtttacaccgtaaaaggttaatctcctatggtggtttgttaaaagaaatacataaaaaattaaaccttga

tgacacagaagaaggcgatttgattcatacagatgatgacgaaaaagccgatgaagatggattttctattattgcaatgtggaattgggaacggaa

aaattattttattaaagagtagttcaacaaacgggattgacttttaaaaaaggattgattctaatgaagaaagcagacaagtaagcctcctaaattca

ctttagataaaaatttaggaggcatatcaaatgaacggccggccagtgggcaagttg 

F. pAMβ1-based (E. faecalis) 

gaatggcgaatggcgctagcataaaaataagaagcctgcatttgcaggcttcttatttttatggcgcgccctcacgttaagggattttggtcatgagatt

atcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgctt

aatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttacca

tctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgc

agaagtggtcctatttaatcactttgactagcaaatactaacaacaagacacacacaccaaaaatcaaaaattcactacttttagttaaaaaccacg

taaccacaagaactaatccaatccatgtaatcgggttcttcaaatatttctccaagattttcctcctctaatatgctcaacttaaatgacctattcaataaat

ctattatgctgctaaatagtttataggacaaataagtatactctaatgacctataaaagatagaaaattaaaaaatcaagtgttcgcttcgctctcactg

cccctcgacgttttagtagcctttccctcacttcgttcagtccaagccaactaaaagttttcgggctactctctccttctccccctaataattaattaaaatctt

actctgtatatttctgctaatcattcgctaaacagcaaagaaaaaacaaacacgtatcatagatataaatgtaatggcatagtgcgggttttattttcag

cctgtatcatagctaaacaaatcgagttgtgtgtccgttttagggcgttctgctagcttgtttaaagtctcttgaatgaatgtatgctctaagtcaaaagaat

ttgtcagcgcctttatatagctttctttttcttctttttttactttaatgatcgatagcaacaatgatttaacactagcaagttgaatgccaccatttcttcctggttt

aatcttaaagaaaatttcctgattcgccttcagtaccttcagcaatttatctaatgtccgttcaggaatgcctagcacttctctaatctcttttttggtcgtcact

aaataaggcttgtatacatcgcttttttcgctaatataagccattaaatcttctttccattctgacaaatgaacacgttgacgttcgcttctttttttcttgaattta

aaccacccttgacggacaaataaatctttactggttaaatcacttgatacccaagctttgcaaagaatggtaatgtattccctattagccccttgatagtt

ttctgaataggcacttctaacaattttgattacttctttttcttctaagggttgatctaatcgattattaaactcaaacatattatattcgcacgtttcgattgaat

agcctgaactaaagtaggctaaagagagggtaaacatgacgttattacgccctattaaacccttttctcctgaaaatttcgtttcgtgcaataagagat

taaaccagggttcatctacttgttttttgccttctgtaccgcttaaaaccgttagacttgaacgagtaaagcccttattatctgtttgtttgaaagaccaatctt

gccattctttgaaagaataacggtaattaggatcaaaaaattctacattgtccgttcttggtatgcgagcaataccaaaatgattacacgttagatcaa
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ctggcaaagactttccaaaatattctcggatattttgcgaaattattttggctgctttgacagatttaaattctgattttgaagtcacatagactggcgtttcta

aaacaaaatatgcttgataacctttatcagatttgataatcatagtaggcataaaacctaaatcaatagcggttgttaaaatatcgcttgctgaaatagt

ttcttttgccgtgtgaatatcaaaatcaataaagaaggtattgatttgtcttaaattgttttcagaatgtcctttcgtgtatgaacggttttcgtctgcatacgttc

cataacgataaacgttgggtgtccaatgtgtaaatgtatcttgattttcttgaatcgcttcctcggaagtcagaacaacaccacgaccgccaatcatgc

ttgattttgagcgatacgcaaaaatagcccctttgcttttacctggcttggtagtgattgagcgaattttactatttttaaatttgtactttaacaagccgtcat

gaagcacagtttctacaacaaaagggatattcattcagctgttctcctttcctataaatcctataaaataggttgtttaattaacttggtttgctttttcattca

actgtttcaatattgcatgttttgaaaaagatttttttcctttataagtcaatttttttccactaatcgaataaattattttgttattttctattaacttatatatataatct

tccccctccgaagaaaaatacttatctgattttgtttctaagtagatatttctcttttctaactctttcttaaacgtttctagtgtatagatatttgctaattttcttatc

tccaataaactattttttatataagttttacattcatcatgattcatacaaactccaccttctataaatgaatacaaaaaaagcaatcaaacgatttccgatt

gattgcttaacaattcttaaattcagtagcttagatacttgaaaactctctgatttccctatataatgatagtacggttatataccgtcttcaaacaaagtta

attaaataacttcttacgagggaagagttcatctgactaactgataagcgttggtttggcaatcttatcgggctatgcatttataaaatgtcgtcaaacatt

ttataaatgtgtcatggctcttttttcgtttctattcagttcgttgtttcgttatatctagtataccgcttttaaaaaaaaataagcaacgatttcgtgcattattca

cacgaagtcattgcttttttcttcttccatttctaaatccaatgttacttgttctgattctgtttctggttctggttctgttggctcatttgggattaaatccactacta

gcgttgagttagttaactttgcaatttgttctagtgtttttatggttggatctgattttcctgggccggccagtgggcaagttg 

G. pWV01-based (L. lactis) 

gaatggcgaatggcgctagcataaaaataagaagcctgcatttgcaggcttcttatttttatggcgcgccgcagcgaagatgttgtctgttagattatg

aaagccgatgactgaatgaaataataagcgcagcgcccttctatttcggttggaggaggctcaagggagtatgagggaatgaaattccctcatgg

gtttgattttaaaaattgcttgcaattttgccgagcggtagcgctggaaaatttttgaaaaaaatttggaatttggaaaaaaatggggggaaaggaag

cgaattttgcttccgtactacgaccccccattaagtgccgagtgccaatttttgtgccaaaaacgctctatcccaactggctcaagggtttaaggggtttt

tcaatcgccaacgaatcgccaacgttttcgccaacgttttttataaatctatatttaagtagctttattgttgtttttatgattacaaagtgatacactaacttta

taaaattatttgattggagttttttaaatggtgatttcagaatcgaaaaaaagagttatgatttctctgacaaaagagcaagataaaaaattaacagata

tggcgaaacaaaaaggtttttcaaaatctgcggttgcggcgttagctatagaagaatatgcaagaaaggaatcagaacaaaaaaaataagcga

aagctcgcgtttttagaaggatacgagttttcgctacttgtttttgataaggtaattatatcatggctattaaaaatactaaagctagaaattttggatttttatt

atatcctgactcaattcctaatgattggaaagaaaaattagagagtttgggcgtatctatggctgtcagtcctttacacgatatggacgaaaaaaaag

ataaagatacatggaatagtagtgatgttatacgaaatggaaagcactataaaaaaccacactatcacgttatatatattgcacgaaatcctgtaac

aatagaaagcgttaggaacaagattaagcgaaaattggggaatagttcagttgctcatgttgagatacttgattatatcaaaggttcatatgaatattt

gactcatgaatcaaaggacgctattgctaagaataaacatatatacgacaaaaaagatattttgaacattaatgattttgatattgaccgctatataac

acttgatgaaagccaaaaaagagaattgaagaatttacttttagatatagtggatgactataatttggtaaatacaaaagatttaatggcttttattcgcc

ttaggggagcggagtttggaattttaaatacgaatgatgtaaaagatattgtttcaacaaactctagcgcctttagattatggtttgagggcaattatcag

tgtggatatagagcaagttatgcaaaggttcttgatgctgaaacgggggaaataaaatgacaaacaaagaaaaagagttatttgctgaaaatgag

gaattaaaaaaagaaattaaggacttaaaagagcgtattgaaagatacagagaaatggaagttgaattaagtacaacaatagatttattgagagg

agggattattgaataaataaaagccccctgacgaaagtcgaagggggtttttattttggtttgatgttgcgattaatagcaatacaaggccggccagt

gggcaagttg 

H. pMB1 (B. longum) 
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gaatggcgaatggcgctagcataaaaataagaagcctgcatttgcaggcttcttatttttatggcgcgccgccgcgggcctcagcctgcggaacgc

gcagcggacgccgacggctcagacggctcagaaacgtccgtgagtggcctccacgcggccgaacaggtcagggaggctcgcgcatacgtga

gcggcgtggagaagcggctgaaggccgtccagcggcttttcgtgcaggatgtgctgggctgggttcagccgacgcttcgctgggctgaaatatctg

acttggttcccgcgtatttgttcactgtacaaatacgatgtatgctgtagccatgtccgatgagtattcgcagccgacgcttgagctgtcgcgcacgttcg

aaggctggtggctgcccgaacgcccgctgtgctgcgacgacgactactcccggctgcaccgcaggagccgcgccgacgcgctcaaatgcaag

cacatcgaggcgaaccccgccgcgctggtgaacacgatcgtggtggacatcgacgacgcgaacgccaaggcgatggccctgtgggagcacg

agggcatgcggccgaactggatcgcggagaacccggccaacgggcacgctcacgcgggctgggtgctcacctttccggtgcccagaaccgat

ctggcgcgtctcaagccgttgaagctcctgcacgccaccacggagggactgcgccgctcctgcgacggggacatgggctattcgggacttctgat

gaagaaccccgagcatccggcgtgggcgtcggacatcatcgagtgggacacctacgacctggaacagctcgtgcagtcgctccaggaacacg

gggacatgccgcccgtcagctggaagcgcaccaagcgcgcccgcacgcaggggctgggacgcaactgcacgctcttcgacaaggcccgcac

gctcgcctaccgctacgttgcggcggctgccgaccgttcggaggccagcagcgaggcattgcgcctatacgtgcgtcgcacctgccacgaactca

acgtctcgctgttccccgatccgctgcacgcgcgtgaggtcgaggacatcgccaagagcatccacaaatggatcgtcacccgcagccgcatgtg

gcgcgacggtgccattgccaacgcagccacattcatcgccatccaatccgcacgaggacacaaacacggtgagaacaaatatcagcaggtcat

gaaggaggcactggaatggtaaggacgactttgaggaagaagcgcccggtgtctgcacgtgaattagctgaagcatacggcgtctccacgcgc

accattcagagctgggtggcaatgaagcgcgaggattggattgatgaacaagccgctatgcgcgaagcagtccgctcatatcacgatgacgagg

gccatacatggccgcagaccgccgagcatttcaacatgagccagggtgccgtgcgtcaacgctgctacagggctcgcaaggagcgcgaggac

gaggcggcggagaaatcgaagcatctacccggcgagattccactgttcgactgacgctaaacgttgtcccaaacgcgaacgcagcacctccctc

gccttgcggctttttcctcttccatcggccttcggcactcgggttgttgctccagcgccgcagggcgcgggaggctgcggccggccagtgggcaagtt

g 

I. pIP404-based (C. perfringens) 

gaatggcgaatggcgctagcataaaaataagaagcctgcatttgcaggcttcttatttttatggcgcgccccgaagaacgttttccaatgatgagcac

ttttaaattaaaaatgaagttttaaaacttcatttttaatttaaattaaaaatgaagttttatcaaaaaaatttccaataatcccactctaagccacaaacac

gccctataaaatcccgctttaatcccactttgagacacatgtaatattactttacgccctagtatagtgataattttttacattcaatgccacgcaaaaaa

ataaaggggcactataataaaagttccttcggaactaactaaagtaaaaaattatctttacaacctccccaaaaaaaagaacaggtacaaagtac

cctataatacaagcgtaaaaaaatgagggtaaaaataaaaaaataaaaaaataaaaaaataaaaaaataaaaaaaataaaaaaataaaaa

aataaaaaaataaaaaaataaaaaaataaaaaaataaaaaaataaaaaaatataaaaataaaaaaatataaaaataaaaaaatataaaaat

aaaaaaatataaaaataaaaaaataaaaaaatataaaaataaaaaaataaaaaaatataaaaatattttttatttaaagtttgaaaaaaatttttttat

attatataatctttgaagaaaagaatataaaaaatgagcctttataaaagcccattttttttcatatacgtaatatgacgttctaatgtttttattggtacttcta

acattagagtaatttctttatttttaaagcctttttctttaagggcttttattttttttcttaatacatttaattcctctttttttgttgcttttcctttagcttttaattgctcttga

taattttttttacctctaatattttctcttctcttatattcctttttagaaattattattgtcatatatttttgttcttcttctgtaatttctaataactctataagagtttcattct

tatacttatattgcttatttttatctaaataacatctttcagcacttctagttgctcttataacttctctttcacttaaatgttgtctaaacatactattaagttctaaa

acatcatttaatgccttctcaatgtcttctgtaaagctacaaagataatatctatataaaaataatataagctctctgtgtccttttaaatcatattctcttagtt

cacaaagttttattatgtcttgtattcttccataatataaacttctttctctataaatataatttattttgcttggtctaccctttttcctttcatatggttttaattcaggt

aaaaatccattttgtatttctcttaagtcataaatatattcgtactcatctaatatattgactactgtttttgatttagagtttatacttcctggaactcttaatattct



19 

 

ggttgcatctaaggcttgtctatctgctccaaagtattttaattgattatataaatattcttgaaccgctttccataatggtaatgctttactaggtactgcattt

attatccatattaaatacattcctcttccactatctattacatagtttggtataggaatactttgattaaaataattcttttctaagtccattaatacctggtcttta

gttttgccagttttataataatccaagtctataaacagtgtatttaactcttttatattttctaatcgcctacacggcttataaaaggtatttagagttatatagat

attttcatcactcatatctaaatcttttaattcagcgtatttatagtgccattggctatatccttttttatctataacgctcctggttatccaccctttacttctactat

gaatattatctatatagttctttttattcagctttaatgcgtttctcacttattcacctccccttctgtaaaactaagaaaattatatcatattttcaataattattaa

ctattcttaaactcttaataaaaaatagagtaagtccccaattgaaacttaatctattttttatgttttaatttattatttttattaaaatattttaaactaaattaaa

tgattctttttaattttttactatttcattccataatatattactataattatttacaaataatatttcttcatttgtaatatttagatgatttactaattttagtttttatatatt

aaataattaatgtataatttatataaaaaatcaaaggagcttataaattatgattatttccaaagatactaaagatttaattttttcaattttaacaatacttttt

gtaatattatgtttaaatttaattgtatttttttcatataataaagccgttgaagtaaaccaatccattttccttatgatgggccggccagtgggcaagttg 

2. Plasmid series pGM-ABCM to pGM-IBCM. One representative GenBank document is shown. 

LOCUS       pGM-ABCM          6151 bp    DNA     circular     15-MAY-2019 

DEFINITION  Shuttle vector pMTL82151. clostron.com. 

ACCESSION   urn.local...c-agz6tx3 

KEYWORDS    . 

SOURCE      null 

  ORGANISM   

            . 

REFERENCE   1  (bases 1 to 5254) 

  AUTHORS   Heap,J.T., Pennington,O.J., Cartman,S.T. and Minton,N.P. 

  TITLE     A modular system for Clostridium shuttle plasmids 

  JOURNAL   Journal of Microbiological Methods (2009) 78(1) 79-85 

  PUBMED    19445976 

FEATURES             Location/Qualifiers 

     terminator      9..62 

                     /gene="CD0164 terminator" 

     primer_bind     63..80 

                     /gene="M13R" 

     misc_feature    81..977 

                     /note="Geneious type: Editing History Insertion" 

     source          order(949..>977,<81..948) 

                     /organism="synthetic DNA construct" 

                     /mol_type="other DNA" 

     primer_bind     complement(83..106) 

                     /note="pEx-lin-R" 
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                     /note="ApEinfo_fwdcolor=#ff0000 ApEinfo_revcolor=#ffff80 

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0} 

                     width 5 offset 0" 

     protein_bind    84..89 

                     /note="SalI" 

                     /note="ApEinfo_fwdcolor=#b0ffb0 ApEinfo_revcolor=#009300 

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0} 

                     width 5 offset 0" 

     protein_bind    84..89 

                     /note="SalI(1)" 

                     /note="ApEinfo_fwdcolor=#800080 ApEinfo_label=SalI 

                     ApEinfo_revcolor=#009300 ApEinfo_graphicformat=arrow_data 

                     {{0 1 2 0 0 -1} {} 0} width 5 offset 0" 

     misc_feature    94..99 

                     /note="IR" 

                     /note="ApEinfo_fwdcolor=cyan ApEinfo_revcolor=green 

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0} 

                     width 5 offset 0" 

     misc_binding    105..110 

                     /note="EcoRV" 

                     /note="ApEinfo_fwdcolor=#8000ff ApEinfo_revcolor=#b3ffff 

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0} 

                     width 5 offset 0" 

     misc_feature    complement(107..111) 

                     /note="IR(1)" 

                     /note="ApEinfo_fwdcolor=cyan ApEinfo_label=IR 

                     ApEinfo_revcolor=green ApEinfo_graphicformat=arrow_data 

                     {{0 1 2 0 0 -1} {} 0} width 5 offset 0" 

     primer_bind     112..137 

                     /note="pEx-lin-F" 

                     /note="ApEinfo_fwdcolor=#ff0000 ApEinfo_revcolor=#ffff80 

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0} 

                     width 5 offset 0" 

     misc_binding    117..122 

                     /note="PstI" 
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                     /note="ApEinfo_fwdcolor=#c4ffff ApEinfo_revcolor=#b3ffff 

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0} 

                     width 5 offset 0" 

     misc_binding    123..128 

                     /note="SmaI or XmaI" 

                     /note="ApEinfo_fwdcolor=#ecffec ApEinfo_revcolor=#b3ffff 

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0} 

                     width 5 offset 0" 

     misc_binding    129..134 

                     /note="BamHI" 

                     /note="ApEinfo_fwdcolor=#ff0000 ApEinfo_revcolor=#b3ffff 

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0} 

                     width 5 offset 0" 

     misc_binding    135..140 

                     /note="SpeI" 

                     /note="ApEinfo_fwdcolor=#408080 ApEinfo_revcolor=#b3ffff 

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0} 

                     width 5 offset 0" 

     misc_binding    141..146 

                     /note="XbaI" 

                     /note="ApEinfo_fwdcolor=#ff80ff ApEinfo_revcolor=#b3ffff 

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0} 

                     width 5 offset 0" 

     misc_binding    147..154 

                     /note="NotI" 

                     /note="ApEinfo_fwdcolor=#ffe1e1 ApEinfo_revcolor=#b3ffff 

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0} 

                     width 5 offset 0" 

     rep_origin      148..948 

     primer_bind     complement(265..286) 

                     /note="pEx-SRV" 

                     /note="ApEinfo_fwdcolor=#ff8080 ApEinfo_revcolor=#00ff80 

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0} 

                     width 5 offset 0" 

     primer_bind     complement(340..362) 
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                     /note="pEx-CHR" 

                     /note="ApEinfo_fwdcolor=#ff0080 ApEinfo_revcolor=#ccffcc 

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0} 

                     width 5 offset 0" 

     misc_feature    948..949 

                     /note="Geneious type: origin" 

     CDS             995..1258 

                     /gene="lacZ alpha" 

     primer_bind     complement(1096..1113) 

                     /gene="M13F" 

     terminator      1260..1301 

                     /gene="Cpa fdx terminator" 

     CDS             1822..2877 

                     /gene="repA" 

     CDS             complement(2968..3471) 

                     /gene="orf2" 

     CDS             3795..4418 

                     /gene="catP" 

     rep_origin      4631..5176 

     CDS             5577..6017 

                     /gene="traJ" 

ORIGIN       

        1 cctgcaggat aaaaaaattg tagataaatt ttataaaata gttttatcta caattttttt 

       61 atcaggaaac agctatgacc cgagtcgacg gtatcgataa gcttgatatc gaattcctgc 

      121 agcccggggg atccactagt tctagagcgg ccgccaccgc ggtggagggg aattcccatg 

      181 tcagccgtta agtgttcctg tgtcactcaa aattgctttg agaggctcta agggcttctc 

      241 agtgcgttac atccctggct tgttgtccac aaccgttaaa ccttaaaagc tttaaaagcc 

      301 ttatatattc ttttttttct tataaaactt aaaaccttag aggctattta agttgctgat 

      361 ttatattaat tttattgttc aaacatgaga gcttagtacg tgaaacatga gagcttagta 

      421 cgttagccat gagagcttag tacgttagcc atgagggttt agttcgttaa acatgagagc 

      481 ttagtacgtt aaacatgaga gcttagtacg tgaaacatga gagcttagta cgtactatca 

      541 acaggttgaa ctgctgatct tcagatcctc tacgccggac gcatcgtggc cggatcaatt 

      601 ccgttttccg ctgcataacc ctgcttcggg gtcattatag cgattttttc ggtatatcca 

      661 tcctttttcg cacgatatac aggattttgc caaagggttc gtgtagactt tccttggtgt 

      721 atccaacggc gtcagccggg caggataggt gaagtaggcc cacccgcgag cgggtgttcc 



23 

 

      781 ttcttcactg tcccttattc gcacctggcg gtgctcaacg ggaatcctgc tctgcgaggc 

      841 tggccggcta ccgccggcgt aacagatgag ggcaagcgga tggctgatga aaccaagcca 

      901 accaggaagg gcagcccacc tatcacggaa ttgatccccc tcgaattgac gcgttatgag 

      961 taaacttggt ctgacaggcg gccgctgtat ccatatgacc atgattacga attcgagctc 

     1021 ggtacccggg gatcctctag agtcgacgtc acgcgtccat ggagatctcg aggcctgcag 

     1081 acatgcaagc ttggcactgg ccgtcgtttt acaacgtcgt gactgggaaa accctggcgt 

     1141 tacccaactt aatcgccttg cagcacatcc ccctttcgcc agctggcgta atagcgaaga 

     1201 ggcccgcacc gatcgccctt cccaacagtt gcgcagcctg aatggcgaat ggcgctagca 

     1261 taaaaataag aagcctgcat ttgcaggctt cttattttta tggcgcgccg ttctgaatcc 

     1321 ttagctaatg gttcaacagg taactatgac gaagatagca ccctggataa gtctgtaatg 

     1381 gattctaagg catttaatga agacgtgtat ataaaatgtg ctaatgaaaa agaaaatgcg 

     1441 ttaaaagagc ctaaaatgag ttcaaatggt tttgaaattg attggtagtt taatttaata 

     1501 tattttttct attggctatc tcgataccta tagaatcttc tgttcacttt tgtttttgaa 

     1561 atataaaaag gggcttttta gccccttttt tttaaaactc cggaggagtt tcttcattct 

     1621 tgatactata cgtaactatt ttcgatttga cttcattgtc aattaagcta gtaaaatcaa 

     1681 tggttaaaaa acaaaaaact tgcatttttc tacctagtaa tttataattt taagtgtcga 

     1741 gtttaaaagt ataatttacc aggaaaggag caagtttttt aataaggaaa aatttttcct 

     1801 tttaaaattc tatttcgtta tatgactaat tataatcaaa aaaatgaaaa taaacaagag 

     1861 gtaaaaactg ctttagagaa atgtactgat aaaaaaagaa aaaatcctag atttacgtca 

     1921 tacatagcac ctttaactac taagaaaaat attgaaagga cttccacttg tggagattat 

     1981 ttgtttatgt tgagtgatgc agacttagaa cattttaaat tacataaagg taatttttgc 

     2041 ggtaatagat tttgtccaat gtgtagttgg cgacttgctt gtaaggatag tttagaaata 

     2101 tctattctta tggagcattt aagaaaagaa gaaaataaag agtttatatt tttaactctt 

     2161 acaactccaa atgtaaaaag ttatgatctt aattattcta ttaaacaata taataaatct 

     2221 tttaaaaaat taatggagcg taaggaagtt aaggatataa ctaaaggtta tataagaaaa 

     2281 ttagaagtaa cttaccaaaa ggaaaaatac ataacaaagg atttatggaa aataaaaaaa 

     2341 gattattatc aaaaaaaagg acttgaaatt ggtgatttag aacctaattt tgatacttat 

     2401 aatcctcatt ttcatgtagt tattgcagtt aataaaagtt attttacaga taaaaattat 

     2461 tatataaatc gagaaagatg gttggaatta tggaagtttg ctactaagga tgattctata 

     2521 actcaagttg atgttagaaa agcaaaaatt aatgattata aagaggttta cgaacttgcg 

     2581 aaatattcag ctaaagacac tgattattta atatcgaggc cagtatttga aattttttat 

     2641 aaagcattaa aaggcaagca ggtattagtt tttagtggat tttttaaaga tgcacacaaa 

     2701 ttgtacaagc aaggaaaact tgatgtttat aaaaagaaag atgaaattaa atatgtctat 

     2761 atagtttatt ataattggtg caaaaaacaa tatgaaaaaa ctagaataag ggaacttacg 

     2821 gaagatgaaa aagaagaatt aaatcaagat ttaatagatg aaatagaaat agattaaagt 
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     2881 gtaactatac tttatatata tatgattaaa aaaataaaaa acaacagcct attaggttgt 

     2941 tgttttttat tttctttatt aattttttta atttttagtt tttagttctt ttttaaaata 

     3001 agtttcagcc tctttttcaa tattttttaa agaaggagta tttgcatgaa ttgccttttt 

     3061 tctaacagac ttaggaaata ttttaacagt atcttcttgc gccggtgatt ttggaacttc 

     3121 ataacttact aatttataat tattattttc ttttttaatt gtaacagttg caaaagaagc 

     3181 tgaacctgtt ccttcaacta gtttatcatc ttcaatataa tattcttgac ctatatagta 

     3241 taaatatatt tttattatat ttttactttt ttctgaatct attattttat aatcataaaa 

     3301 agttttacca ccaaaagaag gttgtactcc ttctggtcca acatattttt ttactatatt 

     3361 atctaaataa tttttgggaa ctggtgttgt aatttgatta atcgaacaac cagttatact 

     3421 taaaggaatt ataactataa aaatatatag gattatcttt ttaaatttca ttattggcct 

     3481 cctttttatt aaatttatgt taccataaaa aggacataac gggaatatgt agaatatttt 

     3541 taatgtagac aaaattttac ataaatataa agaaaggaag tgtttgttta aattttatag 

     3601 caaactatca aaaattaggg ggataaaaat ttatgaaaaa aaggttttcg atgttatttt 

     3661 tatgtttaac tttaatagtt tgtggtttat ttacaaattc ggccggccag tgggcaagtt 

     3721 gaaaaattca caaaaatgtg gtataatatc tttgttcatt agagcgataa acttgaattt 

     3781 gagagggaac ttagatggta tttgaaaaaa ttgataaaaa tagttggaac agaaaagagt 

     3841 attttgacca ctactttgca agtgtacctt gtacctacag catgaccgtt aaagtggata 

     3901 tcacacaaat aaaggaaaag ggaatgaaac tatatcctgc aatgctttat tatattgcaa 

     3961 tgattgtaaa ccgccattca gagtttagga cggcaatcaa tcaagatggt gaattgggga 

     4021 tatatgatga gatgatacca agctatacaa tatttcacaa tgatactgaa acattttcca 

     4081 gcctttggac tgagtgtaag tctgacttta aatcattttt agcagattat gaaagtgata 

     4141 cgcaacggta tggaaacaat catagaatgg aaggaaagcc aaatgctccg gaaaacattt 

     4201 ttaatgtatc tatgataccg tggtcaacct tcgatggctt taatctgaat ttgcagaaag 

     4261 gatatgatta tttgattcct atttttacta tggggaaata ttataaagaa gataacaaaa 

     4321 ttatacttcc tttggcaatt caagttcatc acgcagtatg tgacggattt cacatttgcc 

     4381 gttttgtaaa cgaattgcag gaattgataa atagttaact tcaggtttgt ctgtaactaa 

     4441 aaacaagtat ttaagcaaaa acatcgtaga aatacggtgt tttttgttac cctaagttta 

     4501 aactcctttt tgataatctc atgaccaaaa tcccttaacg tgagttttcg ttccactgag 

     4561 cgtcagaccc cgtagaaaag atcaaaggat cttcttgaga tccttttttt ctgcgcgtaa 

     4621 tctgctgctt gcaaacaaaa aaaccaccgc taccagcggt ggtttgtttg ccggatcaag 

     4681 agctaccaac tctttttccg aaggtaactg gcttcagcag agcgcagata ccaaatactg 

     4741 ttcttctagt gtagccgtag ttaggccacc acttcaagaa ctctgtagca ccgcctacat 

     4801 acctcgctct gctaatcctg ttaccagtgg ctgctgccag tggcgataag tcgtgtctta 

     4861 ccgggttgga ctcaagacga tagttaccgg ataaggcgca gcggtcgggc tgaacggggg 

     4921 gttcgtgcac acagcccagc ttggagcgaa cgacctacac cgaactgaga tacctacagc 
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     4981 gtgagctatg agaaagcgcc acgcttcccg aagggagaaa ggcggacagg tatccggtaa 

     5041 gcggcagggt cggaacagga gagcgcacga gggagcttcc agggggaaac gcctggtatc 

     5101 tttatagtcc tgtcgggttt cgccacctct gacttgagcg tcgatttttg tgatgctcgt 

     5161 caggggggcg gagcctatgg aaaaacgcca gcaacgcggc ctttttacgg ttcctggcct 

     5221 tttgctggcc ttttgctcac atgttctttc ctgcgttatc ccctgattct gtggataacc 

     5281 gtattaccgc ctttgagtga gctgataccg ctcgccgcag ccgaacgacc gagcgcagcg 

     5341 agtcagtgag cgaggaagcg gaagagcgcc caatacgcag ggccccctgc ttcggggtca 

     5401 ttatagcgat tttttcggta tatccatcct ttttcgcacg atatacagga ttttgccaaa 

     5461 gggttcgtgt agactttcct tggtgtatcc aacggcgtca gccgggcagg ataggtgaag 

     5521 taggcccacc cgcgagcggg tgttccttct tcactgtccc ttattcgcac ctggcggtgc 

     5581 tcaacgggaa tcctgctctg cgaggctggc cggctaccgc cggcgtaaca gatgagggca 

     5641 agcggatggc tgatgaaacc aagccaacca ggaagggcag cccacctatc aaggtgtact 

     5701 gccttccaga cgaacgaaga gcgattgagg aaaaggcggc ggcggccggc atgagcctgt 

     5761 cggcctacct gctggccgtc ggccagggct acaaaatcac gggcgtcgtg gactatgagc 

     5821 acgtccgcga gctggcccgc atcaatggcg acctgggccg cctgggcggc ctgctgaaac 

     5881 tctggctcac cgacgacccg cgcacggcgc ggttcggtga tgccacgatc ctcgccctgc 

     5941 tggcgaagat cgaagagaag caggacgagc ttggcaaggt catgatgggc gtggtccgcc 

     6001 cgagggcaga gccatgactt ttttagccgc taaaacggcc ggggggtgcg cgtgattgcc 

     6061 aagcacgtcc ccatgcgctc catcaagaag agcgacttcg cggagctggt gaagtacatc 

     6121 accgacgagc aaggcaagac cgatcgggcc c 

// 

3. Plasmid series pGM-ABCL to pGM-IBCL. One representative GenBank document is shown. 

LOCUS       pGM-ABCL                9717 bp ds-DNA    circular SYN 06-2?-2020 

DEFINITION  . 

ACCESSION   . 

VERSION     . 

KEYWORDS    pMTL82153_lacza_dcpf-1 

SOURCE      synthetic DNA construct 

  ORGANISM  synthetic DNA construct 

REFERENCE   1  (bases 1 to 9717) 

  AUTHORS   ltt 

  TITLE     Direct Submission 

  JOURNAL   Exported 2021?10?28? from SnapGene 2.3.2 

            http://www.snapgene.com 
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FEATURES             Location/Qualifiers 

     source          1..9717 

                     /organism="synthetic DNA construct" 

                     /mol_type="other DNA" 

                     /note="color: #ffffff" 

     source          9..468 

                     /organism="recombinant plasmid" 

                     /mol_type="other DNA" 

                     /note="color: #ffffff" 

     source          477..9717 

                     /organism="synthetic DNA construct" 

                     /mol_type="other DNA" 

                     /note="color: #ffffff" 

     misc_feature    9..58 

                     /label="Geneious type: Editing History Insertion" 

                     /note="Geneious type: Editing History Insertion" 

                     /note="color: #a6acb3" 

     promoter        23..57 

                     /label="gRNA promoter" 

                     /note="gRNA promoter" 

                     /note="color: #ffffff" 

     protein_bind    complement(59..63) 

                     /label="Esp3I" 

                     /note="Esp3I" 

                     /note="color: #31849b; direction: LEFT" 

     misc_feature    64 

                     /label="C" 

                     /note="C" 

                     /note="Geneious type: Editing History Replacement" 

                     /note="color: #a6acb3" 

     promoter        65..186 

                     /label="lacZ promoter" 

                     /note="lacZ promoter" 

                     /note="color: #ffffff" 

     CDS             187..363 
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                     /label="lacZ'" 

                     /note="lacZ'" 

                     /note="color: #993366; direction: RIGHT" 

     misc_feature    371..450 

                     /label="Terminator" 

                     /note="Terminator" 

                     /note="color: #a6acb3" 

     misc_feature    455..464 

                     /label="Geneious type: Editing History Insertion" 

                     /note="Geneious type: Editing History Insertion" 

                     /note="color: #a6acb3" 

     protein_bind    455..460 

                     /label="Esp3I" 

                     /note="Esp3I" 

                     /note="color: #31849b" 

     promoter        477..676 

                     /gene="Csp fdx promoter" 

                     /note="Csp fdx promoter" 

                     /note="color: #ffffff" 

     misc_feature    678..699 

                     /label="ATATGACCATGATTACGAATTCGAGCTCGGTACCCGGGGA" 

                     /note="ATATGACCATGATTACGAATTCGAGCTCGGTACCCGGGGA" 

                     /note="ATATGACCATGATTACGAATTCGAGCTCGGTACCCGGGGA;Geneious  

                     type: Editing History Replacement" 

                     /note="color: #a6acb3" 

     CDS             703 

                     /gene="lacZ alpha" 

                     /note="lacZ alpha" 

                     /note="color: #993366; direction: RIGHT" 

     misc_feature    709..4632 

                     /note="dcpf-1" 

                     /note="color: #3366ff; direction: RIGHT" 

     CDS             4634..4824 

                     /gene="lacZ alpha" 

                     /note="lacZ alpha" 
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                     /note="color: #993366; direction: RIGHT" 

     primer_bind     complement(4662..4679) 

                     /gene="M13F" 

                     /note="color: #a020f0; direction: LEFT" 

     terminator      4826..4867 

                     /gene="Cpa fdx terminator" 

                     /note="Cpa fdx terminator" 

                     /note="color: #ffffff" 

     CDS             5388..6443 

                     /gene="repA" 

                     /note="repA" 

                     /note="color: #993366; direction: RIGHT" 

     CDS             complement(6534..7037) 

                     /gene="orf2" 

                     /note="orf2" 

                     /note="color: #993366; direction: LEFT" 

     CDS             7361..7984 

                     /gene="catP" 

                     /note="catP" 

                     /note="color: #993366; direction: RIGHT" 

     rep_origin      8197..8742 

                     /gene="ColE1 RNA II" 

                     /gene="ColE1 RNA II" 

                     /note="""cn 8197..8742" 

                     /note="color: #ffff00" 

     CDS             9143..9583 

                     /gene="traJ" 

                     /note="traJ" 

                     /note="color: #993366; direction: RIGHT" 

ORIGIN 

        1 cctgcaggcc aacacatcaa gcttgacagc tagctcagtc ctaggtataa tgctagccga 

       61 gacggcgcaa cgcaattaat gtgagttagc tcactcatta ggcaccccag gctttacact 

      121 ttatgcttcc ggctcgtatg ttgtgtggaa ttgtgagcgg ataacaattt cacacaggaa 

      181 acagctatga ccatgattac ggattcactg gccgtcgttt tacaacgtcg tgactgggaa 

      241 aaccctggcg ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt 
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      301 aatagcgaag aggcccgcac cgatcgccct tcccaacagt tgcgcagcct gaatggcgaa 

      361 tggtaatagt ccaggcatca aataaaacga aaggctcagt cgaaagactg ggcctttcgt 

      421 tttatctgtt gtttgtcggt gaacgctctc ctgacgtctc ctacgtaggc ggccgcgtgt 

      481 agtagcctgt gaaataagta aggaaaaaaa agaagtaagt gttatatatg atgattattt 

      541 tgtagatgta gataggataa tagaatccat agaaaatata ggttatacag ttatataaaa 

      601 attactttaa aaattaataa aaacatggta aaatataaat cgtataaagt tgtgtaattt 

      661 ttaaggaggt gtgttacgga attgttatcc gctcacaatt cctctagaat gacacagttt 

      721 gaaggcttca ccaatctcta ccaggtcagc aagacgctac gttttgagct tatcccgcag 

      781 ggaaaaaccc tgaaacacat tcaggaacag gggttcatag aggaagataa ggcgcgtaac 

      841 gaccattata aagaactgaa gcctataatc gaccgtattt ataaaacgta cgcggatcag 

      901 tgcctgcagc tggttcagct ggattgggag aatctgtccg cggctattga tagctatcgc 

      961 aaagagaaga ccgaggaaac ccgtaacgca ctgattgaag agcaggcgac ctatcggaat 

     1021 gcgatccatg attacttcat cggccgcacc gacaacctga ccgatgcaat taacaaacgt 

     1081 cacgcagaga tttacaaagg tctgtttaaa gcagagttat tcaatggcaa ggttctgaaa 

     1141 cagctgggta cggtcaccac caccgaacac gaaaacgcac tgctgaggag ctttgataaa 

     1201 tttaccacat atttcagcgg tttctatgaa aatcgtaaga atgtatttag cgccgaagat 

     1261 atttccaccg caattcctca tcgtattgtg caggataatt ttccgaagtt taaagaaaat 

     1321 tgtcatattt ttacccgtct gatcaccgcg gtaccgagcc tgcgagagca ttttgaaaac 

     1381 gttaagaaag ccattggaat ttttgtcagt accagcattg aagaagtgtt ttcgttcccg 

     1441 ttctataacc aactgctgac ccagacccag attgatctgt acaatcagct gctggggggc 

     1501 ataagccgcg aggcaggtac cgaaaagata aagggactca atgaggtgct gaatctggca 

     1561 attcagaaga atgatgaaac ggctcatatc attgctagcc tgccgcatcg tttcattccc 

     1621 ctgtttaagc aaatcctgag cgatcgcaat acactgagct ttatcctcga agagtttaaa 

     1681 tcggacgaag aagttatcca gagcttttgc aaatacaaaa ccctgctgcg gaacgaaaat 

     1741 gtgctggaga ccgctgaagc actgtttaat gaactgaact cgatcgacct cacccatatt 

     1801 tttatatccc acaaaaaact ggaaaccata agcagcgctc tgtgtgacca ttgggatacc 

     1861 ctgcgcaacg ccctgtatga acggcgtatc agcgagctga ccgggaaaat caccaaatcc 

     1921 gcaaaggaaa aagttcagcg tagtctgaaa cacgaggaca tcaacctgca agaaattatt 

     1981 agcgcagcag gtaaagagct gagcgaagca ttcaaacaga aaaccagcga aatcctgagc 

     2041 catgcccatg ctgcactgga tcagccgctg ccgaccaccc tgaaaaaaca ggaggaaaag 

     2101 gagattctga aaagccaact ggacagcctg ctgggcctgt atcacctgct ggactggttt 

     2161 gcagtcgatg agagcaacga ggttgatcct gagttctccg ctcgtctgac cggaatcaag 

     2221 ctggagatgg aaccgagtct gtcgttttac aataaagcgc gtaattacgc gaccaagaaa 

     2281 ccgtatagcg tggaaaaatt caaactgaac tttcagatgc cgacccttgc aagcggatgg 

     2341 gacgttaaca aagaaaaaaa caatggggca attctgtttg tgaaaaatgg cctctattat 
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     2401 ctgggtatca tgccgaaaca gaaagggcgc tacaaagccc tgtcatttga gccgaccgag 

     2461 aaaacctcag agggtttcga caagatgtac tacgattatt tcccggatgc ggcaaaaatg 

     2521 atacccaaat gtagcaccca actgaaggca gttacagccc actttcagac ccataccacc 

     2581 ccgatcctgc tgtcgaacaa ttttatagag ccgctggaaa ttaccaaaga gatttatgat 

     2641 ctgaataatc cggaaaagga gcccaagaaa tttcagacgg cgtatgcaaa aaagaccggg 

     2701 gatcagaaag gttatcgtga agcgctgtgc aaatggattg actttacccg tgactttctg 

     2761 tcaaaatata ccaaaacgac gagcattgat ctgagcagcc tacgtccgag cagccaatat 

     2821 aaggatctgg gcgaatatta cgccgaactg aatccgctgc tctaccatat ttccttccaa 

     2881 cgaatcgctg aaaaagaaat aatggacgcc gttgaaaccg gcaaactgta tctgtttcaa 

     2941 atctacaaca aagatttcgc caaaggccat cacggtaagc cgaacctgca taccctgtat 

     3001 tggaccggtc tgtttagccc ggagaatctg gccaaaacca gcatcaagct gaacggacag 

     3061 gcagaactgt tttaccgccc caaaagccgt atgaaaagga tggcacaccg cctgggcgaa 

     3121 aaaatgctga ataagaaact caaagatcag aaaacgccga taccggatac cctttatcag 

     3181 gagctgtatg attatgttaa ccaccggctg agccatgacc tgagcgacga agcgcgtgca 

     3241 ctgctgccga acgtgattac caaggaagtc tcgcatgaaa ttattaaaga tcggcgcttc 

     3301 accagtgata aatttttctt ccatgtaccg atcaccctga attatcaagc cgcaaatagc 

     3361 ccttccaaat ttaatcaacg cgtgaatgcg tacctgaaag agcatccgga gaccccaatt 

     3421 attggcatag cacgaggaga acgcaatctc atttatatca ccgtcattga tagcaccggt 

     3481 aagatcctgg aacagcgtag cctgaatacc attcagcagt ttgactacca gaaaaagctg 

     3541 gacaacagag aaaaggaacg tgtagccgcc cggcaggctt ggagtgtggt gggtactatc 

     3601 aaggatctga agcaggggta tctctcccaa gttatccatg aaattgtcga tctaatgatt 

     3661 cactatcaag cagtagtggt actggaaaat ctgaatttcg gtttcaaaag caaacgtaca 

     3721 gggatcgctg aaaaagccgt ttatcagcag ttcgagaaaa tgctgataga caagctgaat 

     3781 tgcctggttc tgaaagatta tccggcagag aaggtgggcg gtgtgctgaa cccgtaccag 

     3841 ctgactgatc aatttacgag ctttgcaaaa atgggaacgc agagcggttt cctgttctat 

     3901 gttccggcgc catataccag caagatagac ccgctgacag gtttcgtaga tccgtttgtc 

     3961 tggaaaacca ttaaaaatca tgaaagtcgc aaacattttc tggagggctt tgattttctg 

     4021 cactatgacg tgaaaaccgg cgacttcatt ctgcatttta aaatgaaccg taatctgtcc 

     4081 tttcagcgcg gcctgcctgg ctttatgccg gcgtgggaca ttgtttttga aaagaatgag 

     4141 acacagtttg atgccaaagg tacccccttt attgcgggga aacgcattgt gcccgttata 

     4201 gaaaatcacc gcttcaccgg acggtatagg gacttgtacc cggcaaatga attgatagcg 

     4261 ctgctggagg agaaaggtat tgtctttcgg gatggatcaa acatcctgcc gaagctgctg 

     4321 gagaacgatg acagccacgc aatagacacc atggtagcgc tgatccgaag cgtgctgcag 

     4381 atgcgtaaca gtaatgcggc tacgggggaa gactacatta atagcccggt ccgtgatctg 

     4441 aacggcgttt gtttcgatag cagatttcaa aatccggagt ggccgatgga tgccgatgcc 
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     4501 aatggagctt accatatcgc tctcaaaggt cagctcctac tgaaccattt gaaagaatca 

     4561 aaagatctga aactgcagaa cggcatctcg aatcaggact ggctggccta cattcaagaa 

     4621 ctgagaaact aactcgaggc ctgcagacat gcaagcttgg cactggccgt cgttttacaa 

     4681 cgtcgtgact gggaaaaccc tggcgttacc caacttaatc gccttgcagc acatccccct 

     4741 ttcgccagct ggcgtaatag cgaagaggcc cgcaccgatc gcccttccca acagttgcgc 

     4801 agcctgaatg gcgaatggcg ctagcataaa aataagaagc ctgcatttgc aggcttctta 

     4861 tttttatggc gcgccgttct gaatccttag ctaatggttc aacaggtaac tatgacgaag 

     4921 atagcaccct ggataagtct gtaatggatt ctaaggcatt taatgaagac gtgtatataa 

     4981 aatgtgctaa tgaaaaagaa aatgcgttaa aagagcctaa aatgagttca aatggttttg 

     5041 aaattgattg gtagtttaat ttaatatatt ttttctattg gctatctcga tacctataga 

     5101 atcttctgtt cacttttgtt tttgaaatat aaaaaggggc tttttagccc ctttttttta 

     5161 aaactccgga ggagtttctt cattcttgat actatacgta actattttcg atttgacttc 

     5221 attgtcaatt aagctagtaa aatcaatggt taaaaaacaa aaaacttgca tttttctacc 

     5281 tagtaattta taattttaag tgtcgagttt aaaagtataa tttaccagga aaggagcaag 

     5341 ttttttaata aggaaaaatt tttcctttta aaattctatt tcgttatatg actaattata 

     5401 atcaaaaaaa tgaaaataaa caagaggtaa aaactgcttt agagaaatgt actgataaaa 

     5461 aaagaaaaaa tcctagattt acgtcataca tagcaccttt aactactaag aaaaatattg 

     5521 aaaggacttc cacttgtgga gattatttgt ttatgttgag tgatgcagac ttagaacatt 

     5581 ttaaattaca taaaggtaat ttttgcggta atagattttg tccaatgtgt agttggcgac 

     5641 ttgcttgtaa ggatagttta gaaatatcta ttcttatgga gcatttaaga aaagaagaaa 

     5701 ataaagagtt tatattttta actcttacaa ctccaaatgt aaaaagttat gatcttaatt 

     5761 attctattaa acaatataat aaatctttta aaaaattaat ggagcgtaag gaagttaagg 

     5821 atataactaa aggttatata agaaaattag aagtaactta ccaaaaggaa aaatacataa 

     5881 caaaggattt atggaaaata aaaaaagatt attatcaaaa aaaaggactt gaaattggtg 

     5941 atttagaacc taattttgat acttataatc ctcattttca tgtagttatt gcagttaata 

     6001 aaagttattt tacagataaa aattattata taaatcgaga aagatggttg gaattatgga 

     6061 agtttgctac taaggatgat tctataactc aagttgatgt tagaaaagca aaaattaatg 

     6121 attataaaga ggtttacgaa cttgcgaaat attcagctaa agacactgat tatttaatat 

     6181 cgaggccagt atttgaaatt ttttataaag cattaaaagg caagcaggta ttagttttta 

     6241 gtggattttt taaagatgca cacaaattgt acaagcaagg aaaacttgat gtttataaaa 

     6301 agaaagatga aattaaatat gtctatatag tttattataa ttggtgcaaa aaacaatatg 

     6361 aaaaaactag aataagggaa cttacggaag atgaaaaaga agaattaaat caagatttaa 

     6421 tagatgaaat agaaatagat taaagtgtaa ctatacttta tatatatatg attaaaaaaa 

     6481 taaaaaacaa cagcctatta ggttgttgtt ttttattttc tttattaatt tttttaattt 

     6541 ttagttttta gttctttttt aaaataagtt tcagcctctt tttcaatatt ttttaaagaa 
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     6601 ggagtatttg catgaattgc cttttttcta acagacttag gaaatatttt aacagtatct 

     6661 tcttgcgccg gtgattttgg aacttcataa cttactaatt tataattatt attttctttt 

     6721 ttaattgtaa cagttgcaaa agaagctgaa cctgttcctt caactagttt atcatcttca 

     6781 atataatatt cttgacctat atagtataaa tatattttta ttatattttt acttttttct 

     6841 gaatctatta ttttataatc ataaaaagtt ttaccaccaa aagaaggttg tactccttct 

     6901 ggtccaacat atttttttac tatattatct aaataatttt tgggaactgg tgttgtaatt 

     6961 tgattaatcg aacaaccagt tatacttaaa ggaattataa ctataaaaat atataggatt 

     7021 atctttttaa atttcattat tggcctcctt tttattaaat ttatgttacc ataaaaagga 

     7081 cataacggga atatgtagaa tatttttaat gtagacaaaa ttttacataa atataaagaa 

     7141 aggaagtgtt tgtttaaatt ttatagcaaa ctatcaaaaa ttagggggat aaaaatttat 

     7201 gaaaaaaagg ttttcgatgt tatttttatg tttaacttta atagtttgtg gtttatttac 

     7261 aaattcggcc ggccagtggg caagttgaaa aattcacaaa aatgtggtat aatatctttg 

     7321 ttcattagag cgataaactt gaatttgaga gggaacttag atggtatttg aaaaaattga 

     7381 taaaaatagt tggaacagaa aagagtattt tgaccactac tttgcaagtg taccttgtac 

     7441 ctacagcatg accgttaaag tggatatcac acaaataaag gaaaagggaa tgaaactata 

     7501 tcctgcaatg ctttattata ttgcaatgat tgtaaaccgc cattcagagt ttaggacggc 

     7561 aatcaatcaa gatggtgaat tggggatata tgatgagatg ataccaagct atacaatatt 

     7621 tcacaatgat actgaaacat tttccagcct ttggactgag tgtaagtctg actttaaatc 

     7681 atttttagca gattatgaaa gtgatacgca acggtatgga aacaatcata gaatggaagg 

     7741 aaagccaaat gctccggaaa acatttttaa tgtatctatg ataccgtggt caaccttcga 

     7801 tggctttaat ctgaatttgc agaaaggata tgattatttg attcctattt ttactatggg 

     7861 gaaatattat aaagaagata acaaaattat acttcctttg gcaattcaag ttcatcacgc 

     7921 agtatgtgac ggatttcaca tttgccgttt tgtaaacgaa ttgcaggaat tgataaatag 

     7981 ttaacttcag gtttgtctgt aactaaaaac aagtatttaa gcaaaaacat cgtagaaata 

     8041 cggtgttttt tgttacccta agtttaaact cctttttgat aatctcatga ccaaaatccc 

     8101 ttaacgtgag ttttcgttcc actgagcgtc agaccccgta gaaaagatca aaggatcttc 

     8161 ttgagatcct ttttttctgc gcgtaatctg ctgcttgcaa acaaaaaaac caccgctacc 

     8221 agcggtggtt tgtttgccgg atcaagagct accaactctt tttccgaagg taactggctt 

     8281 cagcagagcg cagataccaa atactgttct tctagtgtag ccgtagttag gccaccactt 

     8341 caagaactct gtagcaccgc ctacatacct cgctctgcta atcctgttac cagtggctgc 

     8401 tgccagtggc gataagtcgt gtcttaccgg gttggactca agacgatagt taccggataa 

     8461 ggcgcagcgg tcgggctgaa cggggggttc gtgcacacag cccagcttgg agcgaacgac 

     8521 ctacaccgaa ctgagatacc tacagcgtga gctatgagaa agcgccacgc ttcccgaagg 

     8581 gagaaaggcg gacaggtatc cggtaagcgg cagggtcgga acaggagagc gcacgaggga 

     8641 gcttccaggg ggaaacgcct ggtatcttta tagtcctgtc gggtttcgcc acctctgact 
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     8701 tgagcgtcga tttttgtgat gctcgtcagg ggggcggagc ctatggaaaa acgccagcaa 

     8761 cgcggccttt ttacggttcc tggccttttg ctggcctttt gctcacatgt tctttcctgc 

     8821 gttatcccct gattctgtgg ataaccgtat taccgccttt gagtgagctg ataccgctcg 

     8881 ccgcagccga acgaccgagc gcagcgagtc agtgagcgag gaagcggaag agcgcccaat 

     8941 acgcagggcc ccctgcttcg gggtcattat agcgattttt tcggtatatc catccttttt 

     9001 cgcacgatat acaggatttt gccaaagggt tcgtgtagac tttccttggt gtatccaacg 

     9061 gcgtcagccg ggcaggatag gtgaagtagg cccacccgcg agcgggtgtt ccttcttcac 

     9121 tgtcccttat tcgcacctgg cggtgctcaa cgggaatcct gctctgcgag gctggccggc 

     9181 taccgccggc gtaacagatg agggcaagcg gatggctgat gaaaccaagc caaccaggaa 

     9241 gggcagccca cctatcaagg tgtactgcct tccagacgaa cgaagagcga ttgaggaaaa 

     9301 ggcggcggcg gccggcatga gcctgtcggc ctacctgctg gccgtcggcc agggctacaa 

     9361 aatcacgggc gtcgtggact atgagcacgt ccgcgagctg gcccgcatca atggcgacct 

     9421 gggccgcctg ggcggcctgc tgaaactctg gctcaccgac gacccgcgca cggcgcggtt 

     9481 cggtgatgcc acgatcctcg ccctgctggc gaagatcgaa gagaagcagg acgagcttgg 

     9541 caaggtcatg atgggcgtgg tccgcccgag ggcagagcca tgactttttt agccgctaaa 

     9601 acggccgggg ggtgcgcgtg attgccaagc acgtccccat gcgctccatc aagaagagcg 

     9661 acttcgcgga gctggtgaag tacatcaccg acgagcaagg caagaccgat cgggccc 

// 

4. Plasmid series pGM-ABCF to pGM-IBCF. One representative GenBank document is shown. 

LOCUS       pGM-ABCF               10055 bp ds-DNA    circular SYN 15-7?-2021 

DEFINITION  . 

ACCESSION   . 

VERSION     . 

KEYWORDS    pMTL82153_lacza_dcpf-1_gRNA (Ra330_82153_lacza_dcpf-1) 

SOURCE      synthetic DNA construct 

  ORGANISM  synthetic DNA construct 

REFERENCE   1  (bases 1 to 10055) 

  AUTHORS   ltt 

  TITLE     Direct Submission 

  JOURNAL   Exported 2021?10?28? from SnapGene 2.3.2 

            http://www.snapgene.com 

FEATURES             Location/Qualifiers 

     source          1..10055 

                     /organism="synthetic DNA construct" 
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                     /mol_type="other DNA" 

                     /note="color: #ffffff" 

     source          9..806 

                     /organism="recombinant plasmid" 

                     /mol_type="other DNA" 

                     /note="color: #ffffff" 

     source          815..10055 

                     /organism="synthetic DNA construct" 

                     /mol_type="other DNA" 

                     /note="color: #ffffff" 

     misc_feature    9..57 

                     /label="Geneious type: Editing History Insertion" 

                     /note="Geneious type: Editing History Insertion" 

                     /note="color: #a6acb3" 

     promoter        23..57 

                     /label="gRNA promoter" 

                     /note="gRNA promoter" 

                     /note="color: #ffffff" 

     misc_feature    58..396 

                     /note="gRNA locus targeting lacza" 

                     /note="color: #ff0000; direction: RIGHT" 

     protein_bind    complement(397..401) 

                     /label="Esp3I" 

                     /note="Esp3I" 

                     /note="color: #31849b; direction: LEFT" 

     misc_feature    402 

                     /label="C" 

                     /note="C" 

                     /note="Geneious type: Editing History Replacement" 

                     /note="color: #a6acb3" 

     promoter        403..524 

                     /label="lacZ promoter" 

                     /note="lacZ promoter" 

                     /note="color: #ffffff" 

     CDS             525..701 
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                     /label="lacZ'" 

                     /note="lacZ'" 

                     /note="color: #993366; direction: RIGHT" 

     misc_feature    709..788 

                     /label="Terminator" 

                     /note="Terminator" 

                     /note="color: #a6acb3" 

     misc_feature    793..802 

                     /label="Geneious type: Editing History Insertion" 

                     /note="Geneious type: Editing History Insertion" 

                     /note="color: #a6acb3" 

     protein_bind    793..798 

                     /label="Esp3I" 

                     /note="Esp3I" 

                     /note="color: #31849b" 

     promoter        815..1014 

                     /gene="Csp fdx promoter" 

                     /note="Csp fdx promoter" 

                     /note="color: #ffffff" 

     misc_feature    1016..1037 

                     /label="ATATGACCATGATTACGAATTCGAGCTCGGTACCCGGGGA" 

                     /note="ATATGACCATGATTACGAATTCGAGCTCGGTACCCGGGGA" 

                     /note="ATATGACCATGATTACGAATTCGAGCTCGGTACCCGGGGA;Geneious  

                     type: Editing History Replacement" 

                     /note="color: #a6acb3" 

     CDS             1041 

                     /gene="lacZ alpha" 

                     /note="lacZ alpha" 

                     /note="color: #993366; direction: RIGHT" 

     misc_feature    1047..4970 

                     /note="dcpf-1" 

                     /note="color: #3366ff; direction: RIGHT" 

     CDS             4972..5162 

                     /gene="lacZ alpha" 

                     /note="lacZ alpha" 
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                     /note="color: #993366; direction: RIGHT" 

     primer_bind     complement(5000..5017) 

                     /gene="M13F" 

                     /note="color: #a020f0; direction: LEFT" 

     terminator      5164..5205 

                     /gene="Cpa fdx terminator" 

                     /note="Cpa fdx terminator" 

                     /note="color: #ffffff" 

     CDS             5726..6781 

                     /gene="repA" 

                     /note="repA" 

                     /note="color: #993366; direction: RIGHT" 

     CDS             complement(6872..7375) 

                     /gene="orf2" 

                     /note="orf2" 

                     /note="color: #993366; direction: LEFT" 

     CDS             7699..8322 

                     /gene="catP" 

                     /note="catP" 

                     /note="color: #993366; direction: RIGHT" 

     rep_origin      8535..9080 

                     /gene="ColE1 RNA II" 

                     /gene="ColE1 RNA II" 

                     /note="""cn 8197..8742" 

                     /note="color: #ffff00" 

     CDS             9481..9921 

                     /gene="traJ" 

                     /note="traJ" 

                     /note="color: #993366; direction: RIGHT" 

ORIGIN 

        1 cctgcaggcc aacacatcaa gcttgacagc tagctcagtc ctaggtataa tgctagctaa 

       61 tttctactct tgtagataca caggaaacag ctatgactaa tttctactct tgtagatcaa 

      121 cgtcgtgact gggaaaacct aatttctact cttgtagata ggagaataga aagaagaaaa 

      181 ttctttctaa aggctgaatt ctctgtttaa ttttgagaga ccattctctc aaaattgaaa 

      241 cttctcaata aaaattgaga agtagctgac catcacaaaa tcgtagattt tggatgtcta 
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      301 gctatgttct ttgaaaattg cacagtgaat aagtaaagct aaaggtatat aaaaatcctt 

      361 tgtaagaata caatttgcaa agtgacagag gaaagcgaga cggcgcaacg caattaatgt 

      421 gagttagctc actcattagg caccccaggc tttacacttt atgcttccgg ctcgtatgtt 

      481 gtgtggaatt gtgagcggat aacaatttca cacaggaaac agctatgacc atgattacgg 

      541 attcactggc cgtcgtttta caacgtcgtg actgggaaaa ccctggcgtt acccaactta 

      601 atcgccttgc agcacatccc cctttcgcca gctggcgtaa tagcgaagag gcccgcaccg 

      661 atcgcccttc ccaacagttg cgcagcctga atggcgaatg gtaatagtcc aggcatcaaa 

      721 taaaacgaaa ggctcagtcg aaagactggg cctttcgttt tatctgttgt ttgtcggtga 

      781 acgctctcct gacgtctcct acgtaggcgg ccgcgtgtag tagcctgtga aataagtaag 

      841 gaaaaaaaag aagtaagtgt tatatatgat gattattttg tagatgtaga taggataata 

      901 gaatccatag aaaatatagg ttatacagtt atataaaaat tactttaaaa attaataaaa 

      961 acatggtaaa atataaatcg tataaagttg tgtaattttt aaggaggtgt gttacggaat 

     1021 tgttatccgc tcacaattcc tctagaatga cacagtttga aggcttcacc aatctctacc 

     1081 aggtcagcaa gacgctacgt tttgagctta tcccgcaggg aaaaaccctg aaacacattc 

     1141 aggaacaggg gttcatagag gaagataagg cgcgtaacga ccattataaa gaactgaagc 

     1201 ctataatcga ccgtatttat aaaacgtacg cggatcagtg cctgcagctg gttcagctgg 

     1261 attgggagaa tctgtccgcg gctattgata gctatcgcaa agagaagacc gaggaaaccc 

     1321 gtaacgcact gattgaagag caggcgacct atcggaatgc gatccatgat tacttcatcg 

     1381 gccgcaccga caacctgacc gatgcaatta acaaacgtca cgcagagatt tacaaaggtc 

     1441 tgtttaaagc agagttattc aatggcaagg ttctgaaaca gctgggtacg gtcaccacca 

     1501 ccgaacacga aaacgcactg ctgaggagct ttgataaatt taccacatat ttcagcggtt 

     1561 tctatgaaaa tcgtaagaat gtatttagcg ccgaagatat ttccaccgca attcctcatc 

     1621 gtattgtgca ggataatttt ccgaagttta aagaaaattg tcatattttt acccgtctga 

     1681 tcaccgcggt accgagcctg cgagagcatt ttgaaaacgt taagaaagcc attggaattt 

     1741 ttgtcagtac cagcattgaa gaagtgtttt cgttcccgtt ctataaccaa ctgctgaccc 

     1801 agacccagat tgatctgtac aatcagctgc tggggggcat aagccgcgag gcaggtaccg 

     1861 aaaagataaa gggactcaat gaggtgctga atctggcaat tcagaagaat gatgaaacgg 

     1921 ctcatatcat tgctagcctg ccgcatcgtt tcattcccct gtttaagcaa atcctgagcg 

     1981 atcgcaatac actgagcttt atcctcgaag agtttaaatc ggacgaagaa gttatccaga 

     2041 gcttttgcaa atacaaaacc ctgctgcgga acgaaaatgt gctggagacc gctgaagcac 

     2101 tgtttaatga actgaactcg atcgacctca cccatatttt tatatcccac aaaaaactgg 

     2161 aaaccataag cagcgctctg tgtgaccatt gggataccct gcgcaacgcc ctgtatgaac 

     2221 ggcgtatcag cgagctgacc gggaaaatca ccaaatccgc aaaggaaaaa gttcagcgta 

     2281 gtctgaaaca cgaggacatc aacctgcaag aaattattag cgcagcaggt aaagagctga 

     2341 gcgaagcatt caaacagaaa accagcgaaa tcctgagcca tgcccatgct gcactggatc 
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     2401 agccgctgcc gaccaccctg aaaaaacagg aggaaaagga gattctgaaa agccaactgg 

     2461 acagcctgct gggcctgtat cacctgctgg actggtttgc agtcgatgag agcaacgagg 

     2521 ttgatcctga gttctccgct cgtctgaccg gaatcaagct ggagatggaa ccgagtctgt 

     2581 cgttttacaa taaagcgcgt aattacgcga ccaagaaacc gtatagcgtg gaaaaattca 

     2641 aactgaactt tcagatgccg acccttgcaa gcggatggga cgttaacaaa gaaaaaaaca 

     2701 atggggcaat tctgtttgtg aaaaatggcc tctattatct gggtatcatg ccgaaacaga 

     2761 aagggcgcta caaagccctg tcatttgagc cgaccgagaa aacctcagag ggtttcgaca 

     2821 agatgtacta cgattatttc ccggatgcgg caaaaatgat acccaaatgt agcacccaac 

     2881 tgaaggcagt tacagcccac tttcagaccc ataccacccc gatcctgctg tcgaacaatt 

     2941 ttatagagcc gctggaaatt accaaagaga tttatgatct gaataatccg gaaaaggagc 

     3001 ccaagaaatt tcagacggcg tatgcaaaaa agaccgggga tcagaaaggt tatcgtgaag 

     3061 cgctgtgcaa atggattgac tttacccgtg actttctgtc aaaatatacc aaaacgacga 

     3121 gcattgatct gagcagccta cgtccgagca gccaatataa ggatctgggc gaatattacg 

     3181 ccgaactgaa tccgctgctc taccatattt ccttccaacg aatcgctgaa aaagaaataa 

     3241 tggacgccgt tgaaaccggc aaactgtatc tgtttcaaat ctacaacaaa gatttcgcca 

     3301 aaggccatca cggtaagccg aacctgcata ccctgtattg gaccggtctg tttagcccgg 

     3361 agaatctggc caaaaccagc atcaagctga acggacaggc agaactgttt taccgcccca 

     3421 aaagccgtat gaaaaggatg gcacaccgcc tgggcgaaaa aatgctgaat aagaaactca 

     3481 aagatcagaa aacgccgata ccggataccc tttatcagga gctgtatgat tatgttaacc 

     3541 accggctgag ccatgacctg agcgacgaag cgcgtgcact gctgccgaac gtgattacca 

     3601 aggaagtctc gcatgaaatt attaaagatc ggcgcttcac cagtgataaa tttttcttcc 

     3661 atgtaccgat caccctgaat tatcaagccg caaatagccc ttccaaattt aatcaacgcg 

     3721 tgaatgcgta cctgaaagag catccggaga ccccaattat tggcatagca cgaggagaac 

     3781 gcaatctcat ttatatcacc gtcattgata gcaccggtaa gatcctggaa cagcgtagcc 

     3841 tgaataccat tcagcagttt gactaccaga aaaagctgga caacagagaa aaggaacgtg 

     3901 tagccgcccg gcaggcttgg agtgtggtgg gtactatcaa ggatctgaag caggggtatc 

     3961 tctcccaagt tatccatgaa attgtcgatc taatgattca ctatcaagca gtagtggtac 

     4021 tggaaaatct gaatttcggt ttcaaaagca aacgtacagg gatcgctgaa aaagccgttt 

     4081 atcagcagtt cgagaaaatg ctgatagaca agctgaattg cctggttctg aaagattatc 

     4141 cggcagagaa ggtgggcggt gtgctgaacc cgtaccagct gactgatcaa tttacgagct 

     4201 ttgcaaaaat gggaacgcag agcggtttcc tgttctatgt tccggcgcca tataccagca 

     4261 agatagaccc gctgacaggt ttcgtagatc cgtttgtctg gaaaaccatt aaaaatcatg 

     4321 aaagtcgcaa acattttctg gagggctttg attttctgca ctatgacgtg aaaaccggcg 

     4381 acttcattct gcattttaaa atgaaccgta atctgtcctt tcagcgcggc ctgcctggct 

     4441 ttatgccggc gtgggacatt gtttttgaaa agaatgagac acagtttgat gccaaaggta 
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     4501 ccccctttat tgcggggaaa cgcattgtgc ccgttataga aaatcaccgc ttcaccggac 

     4561 ggtataggga cttgtacccg gcaaatgaat tgatagcgct gctggaggag aaaggtattg 

     4621 tctttcggga tggatcaaac atcctgccga agctgctgga gaacgatgac agccacgcaa 

     4681 tagacaccat ggtagcgctg atccgaagcg tgctgcagat gcgtaacagt aatgcggcta 

     4741 cgggggaaga ctacattaat agcccggtcc gtgatctgaa cggcgtttgt ttcgatagca 

     4801 gatttcaaaa tccggagtgg ccgatggatg ccgatgccaa tggagcttac catatcgctc 

     4861 tcaaaggtca gctcctactg aaccatttga aagaatcaaa agatctgaaa ctgcagaacg 

     4921 gcatctcgaa tcaggactgg ctggcctaca ttcaagaact gagaaactaa ctcgaggcct 

     4981 gcagacatgc aagcttggca ctggccgtcg ttttacaacg tcgtgactgg gaaaaccctg 

     5041 gcgttaccca acttaatcgc cttgcagcac atcccccttt cgccagctgg cgtaatagcg 

     5101 aagaggcccg caccgatcgc ccttcccaac agttgcgcag cctgaatggc gaatggcgct 

     5161 agcataaaaa taagaagcct gcatttgcag gcttcttatt tttatggcgc gccgttctga 

     5221 atccttagct aatggttcaa caggtaacta tgacgaagat agcaccctgg ataagtctgt 

     5281 aatggattct aaggcattta atgaagacgt gtatataaaa tgtgctaatg aaaaagaaaa 

     5341 tgcgttaaaa gagcctaaaa tgagttcaaa tggttttgaa attgattggt agtttaattt 

     5401 aatatatttt ttctattggc tatctcgata cctatagaat cttctgttca cttttgtttt 

     5461 tgaaatataa aaaggggctt tttagcccct tttttttaaa actccggagg agtttcttca 

     5521 ttcttgatac tatacgtaac tattttcgat ttgacttcat tgtcaattaa gctagtaaaa 

     5581 tcaatggtta aaaaacaaaa aacttgcatt tttctaccta gtaatttata attttaagtg 

     5641 tcgagtttaa aagtataatt taccaggaaa ggagcaagtt ttttaataag gaaaaatttt 

     5701 tccttttaaa attctatttc gttatatgac taattataat caaaaaaatg aaaataaaca 

     5761 agaggtaaaa actgctttag agaaatgtac tgataaaaaa agaaaaaatc ctagatttac 

     5821 gtcatacata gcacctttaa ctactaagaa aaatattgaa aggacttcca cttgtggaga 

     5881 ttatttgttt atgttgagtg atgcagactt agaacatttt aaattacata aaggtaattt 

     5941 ttgcggtaat agattttgtc caatgtgtag ttggcgactt gcttgtaagg atagtttaga 

     6001 aatatctatt cttatggagc atttaagaaa agaagaaaat aaagagttta tatttttaac 

     6061 tcttacaact ccaaatgtaa aaagttatga tcttaattat tctattaaac aatataataa 

     6121 atcttttaaa aaattaatgg agcgtaagga agttaaggat ataactaaag gttatataag 

     6181 aaaattagaa gtaacttacc aaaaggaaaa atacataaca aaggatttat ggaaaataaa 

     6241 aaaagattat tatcaaaaaa aaggacttga aattggtgat ttagaaccta attttgatac 

     6301 ttataatcct cattttcatg tagttattgc agttaataaa agttatttta cagataaaaa 

     6361 ttattatata aatcgagaaa gatggttgga attatggaag tttgctacta aggatgattc 

     6421 tataactcaa gttgatgtta gaaaagcaaa aattaatgat tataaagagg tttacgaact 

     6481 tgcgaaatat tcagctaaag acactgatta tttaatatcg aggccagtat ttgaaatttt 

     6541 ttataaagca ttaaaaggca agcaggtatt agtttttagt ggatttttta aagatgcaca 
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     6601 caaattgtac aagcaaggaa aacttgatgt ttataaaaag aaagatgaaa ttaaatatgt 

     6661 ctatatagtt tattataatt ggtgcaaaaa acaatatgaa aaaactagaa taagggaact 

     6721 tacggaagat gaaaaagaag aattaaatca agatttaata gatgaaatag aaatagatta 

     6781 aagtgtaact atactttata tatatatgat taaaaaaata aaaaacaaca gcctattagg 

     6841 ttgttgtttt ttattttctt tattaatttt tttaattttt agtttttagt tcttttttaa 

     6901 aataagtttc agcctctttt tcaatatttt ttaaagaagg agtatttgca tgaattgcct 

     6961 tttttctaac agacttagga aatattttaa cagtatcttc ttgcgccggt gattttggaa 

     7021 cttcataact tactaattta taattattat tttctttttt aattgtaaca gttgcaaaag 

     7081 aagctgaacc tgttccttca actagtttat catcttcaat ataatattct tgacctatat 

     7141 agtataaata tatttttatt atatttttac ttttttctga atctattatt ttataatcat 

     7201 aaaaagtttt accaccaaaa gaaggttgta ctccttctgg tccaacatat ttttttacta 

     7261 tattatctaa ataatttttg ggaactggtg ttgtaatttg attaatcgaa caaccagtta 

     7321 tacttaaagg aattataact ataaaaatat ataggattat ctttttaaat ttcattattg 

     7381 gcctcctttt tattaaattt atgttaccat aaaaaggaca taacgggaat atgtagaata 

     7441 tttttaatgt agacaaaatt ttacataaat ataaagaaag gaagtgtttg tttaaatttt 

     7501 atagcaaact atcaaaaatt agggggataa aaatttatga aaaaaaggtt ttcgatgtta 

     7561 tttttatgtt taactttaat agtttgtggt ttatttacaa attcggccgg ccagtgggca 

     7621 agttgaaaaa ttcacaaaaa tgtggtataa tatctttgtt cattagagcg ataaacttga 

     7681 atttgagagg gaacttagat ggtatttgaa aaaattgata aaaatagttg gaacagaaaa 

     7741 gagtattttg accactactt tgcaagtgta ccttgtacct acagcatgac cgttaaagtg 

     7801 gatatcacac aaataaagga aaagggaatg aaactatatc ctgcaatgct ttattatatt 

     7861 gcaatgattg taaaccgcca ttcagagttt aggacggcaa tcaatcaaga tggtgaattg 

     7921 gggatatatg atgagatgat accaagctat acaatatttc acaatgatac tgaaacattt 

     7981 tccagccttt ggactgagtg taagtctgac tttaaatcat ttttagcaga ttatgaaagt 

     8041 gatacgcaac ggtatggaaa caatcataga atggaaggaa agccaaatgc tccggaaaac 

     8101 atttttaatg tatctatgat accgtggtca accttcgatg gctttaatct gaatttgcag 

     8161 aaaggatatg attatttgat tcctattttt actatgggga aatattataa agaagataac 

     8221 aaaattatac ttcctttggc aattcaagtt catcacgcag tatgtgacgg atttcacatt 

     8281 tgccgttttg taaacgaatt gcaggaattg ataaatagtt aacttcaggt ttgtctgtaa 

     8341 ctaaaaacaa gtatttaagc aaaaacatcg tagaaatacg gtgttttttg ttaccctaag 

     8401 tttaaactcc tttttgataa tctcatgacc aaaatccctt aacgtgagtt ttcgttccac 

     8461 tgagcgtcag accccgtaga aaagatcaaa ggatcttctt gagatccttt ttttctgcgc 

     8521 gtaatctgct gcttgcaaac aaaaaaacca ccgctaccag cggtggtttg tttgccggat 

     8581 caagagctac caactctttt tccgaaggta actggcttca gcagagcgca gataccaaat 

     8641 actgttcttc tagtgtagcc gtagttaggc caccacttca agaactctgt agcaccgcct 
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     8701 acatacctcg ctctgctaat cctgttacca gtggctgctg ccagtggcga taagtcgtgt 

     8761 cttaccgggt tggactcaag acgatagtta ccggataagg cgcagcggtc gggctgaacg 

     8821 gggggttcgt gcacacagcc cagcttggag cgaacgacct acaccgaact gagataccta 

     8881 cagcgtgagc tatgagaaag cgccacgctt cccgaaggga gaaaggcgga caggtatccg 

     8941 gtaagcggca gggtcggaac aggagagcgc acgagggagc ttccaggggg aaacgcctgg 

     9001 tatctttata gtcctgtcgg gtttcgccac ctctgacttg agcgtcgatt tttgtgatgc 

     9061 tcgtcagggg ggcggagcct atggaaaaac gccagcaacg cggccttttt acggttcctg 

     9121 gccttttgct ggccttttgc tcacatgttc tttcctgcgt tatcccctga ttctgtggat 

     9181 aaccgtatta ccgcctttga gtgagctgat accgctcgcc gcagccgaac gaccgagcgc 

     9241 agcgagtcag tgagcgagga agcggaagag cgcccaatac gcagggcccc ctgcttcggg 

     9301 gtcattatag cgattttttc ggtatatcca tcctttttcg cacgatatac aggattttgc 

     9361 caaagggttc gtgtagactt tccttggtgt atccaacggc gtcagccggg caggataggt 

     9421 gaagtaggcc cacccgcgag cgggtgttcc ttcttcactg tcccttattc gcacctggcg 

     9481 gtgctcaacg ggaatcctgc tctgcgaggc tggccggcta ccgccggcgt aacagatgag 

     9541 ggcaagcgga tggctgatga aaccaagcca accaggaagg gcagcccacc tatcaaggtg 

     9601 tactgccttc cagacgaacg aagagcgatt gaggaaaagg cggcggcggc cggcatgagc 

     9661 ctgtcggcct acctgctggc cgtcggccag ggctacaaaa tcacgggcgt cgtggactat 

     9721 gagcacgtcc gcgagctggc ccgcatcaat ggcgacctgg gccgcctggg cggcctgctg 

     9781 aaactctggc tcaccgacga cccgcgcacg gcgcggttcg gtgatgccac gatcctcgcc 

     9841 ctgctggcga agatcgaaga gaagcaggac gagcttggca aggtcatgat gggcgtggtc 

     9901 cgcccgaggg cagagccatg acttttttag ccgctaaaac ggccgggggg tgcgcgtgat 

     9961 tgccaagcac gtccccatgc gctccatcaa gaagagcgac ttcgcggagc tggtgaagta 

    10021 catcaccgac gagcaaggca agaccgatcg ggccc 

// 

5. Plasmid series pGM-ABCD to pGM-IBCD. One representative GenBank document is shown. 

LOCUS       pGM-ABCD                9329 bp ds-DNA    circular SYN 05-10?-2019 

DEFINITION  . 

ACCESSION   . 

VERSION     . 

KEYWORDS    pMTL82153_dcpf-1 

SOURCE      synthetic DNA construct 

  ORGANISM  synthetic DNA construct 

REFERENCE   1  (bases 1 to 9329) 

  AUTHORS   ltt 
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  TITLE     Direct Submission 

  JOURNAL   Exported Friday, May 17, 2019 from SnapGene 2.3.2  

            http://www.snapgene.com 

REFERENCE   2  (bases 1 to 9329) 

  AUTHORS   . 

  TITLE     Direct Submission 

  JOURNAL   Exported 2021?10?28? from SnapGene 2.3.2 

            http://www.snapgene.com 

FEATURES             Location/Qualifiers 

     source          1..9329 

                     /organism="synthetic DNA construct" 

                     /mol_type="other DNA" 

                     /note="color: #ffffff" 

     terminator      9..62 

                     /gene="CD0164 terminator" 

                     /note="CD0164 terminator" 

                     /note="color: #ffffff" 

     primer_bind     63..80 

                     /gene="M13R" 

                     /note="color: #a020f0; direction: RIGHT" 

     promoter        89..288 

                     /gene="Csp fdx promoter" 

                     /note="Csp fdx promoter" 

                     /note="color: #ffffff" 

     misc_feature    290..311 

                     /label="ATATGACCATGATTACGAATTCGAGCTCGGTACCCGGGGA" 

                     /note="ATATGACCATGATTACGAATTCGAGCTCGGTACCCGGGGA" 

                     /note="ATATGACCATGATTACGAATTCGAGCTCGGTACCCGGGGA;Geneious  

                     type: Editing History Replacement" 

                     /note="color: #a6acb3" 

     CDS             315 

                     /gene="lacZ alpha" 

                     /note="lacZ alpha" 

                     /note="color: #993366; direction: RIGHT" 

     misc_feature    321..4244 
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                     /note="dcpf-1" 

                     /note="color: #3366ff; direction: RIGHT" 

     CDS             4246..4436 

                     /gene="lacZ alpha" 

                     /note="lacZ alpha" 

                     /note="color: #993366; direction: RIGHT" 

     primer_bind     complement(4274..4291) 

                     /gene="M13F" 

                     /note="color: #a020f0; direction: LEFT" 

     terminator      4438..4479 

                     /gene="Cpa fdx terminator" 

                     /note="Cpa fdx terminator" 

                     /note="color: #ffffff" 

     CDS             5000..6055 

                     /gene="repA" 

                     /note="repA" 

                     /note="color: #993366; direction: RIGHT" 

     CDS             complement(6146..6649) 

                     /gene="orf2" 

                     /note="orf2" 

                     /note="color: #993366; direction: LEFT" 

     CDS             6973..7596 

                     /gene="catP" 

                     /note="catP" 

                     /note="color: #993366; direction: RIGHT" 

     rep_origin      7809..8354 

                     /gene="ColE1 RNA II" 

                     /note="color: #ffff00" 

     CDS             8755..9195 

                     /gene="traJ" 

                     /note="traJ" 

                     /note="color: #993366; direction: RIGHT" 

ORIGIN 

        1 cctgcaggat aaaaaaattg tagataaatt ttataaaata gttttatcta caattttttt 

       61 atcaggaaac agctatgacc gcggccgcgt gtagtagcct gtgaaataag taaggaaaaa 
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      121 aaagaagtaa gtgttatata tgatgattat tttgtagatg tagataggat aatagaatcc 

      181 atagaaaata taggttatac agttatataa aaattacttt aaaaattaat aaaaacatgg 

      241 taaaatataa atcgtataaa gttgtgtaat ttttaaggag gtgtgttacg gaattgttat 

      301 ccgctcacaa ttcctctaga atgacacagt ttgaaggctt caccaatctc taccaggtca 

      361 gcaagacgct acgttttgag cttatcccgc agggaaaaac cctgaaacac attcaggaac 

      421 aggggttcat agaggaagat aaggcgcgta acgaccatta taaagaactg aagcctataa 

      481 tcgaccgtat ttataaaacg tacgcggatc agtgcctgca gctggttcag ctggattggg 

      541 agaatctgtc cgcggctatt gatagctatc gcaaagagaa gaccgaggaa acccgtaacg 

      601 cactgattga agagcaggcg acctatcgga atgcgatcca tgattacttc atcggccgca 

      661 ccgacaacct gaccgatgca attaacaaac gtcacgcaga gatttacaaa ggtctgttta 

      721 aagcagagtt attcaatggc aaggttctga aacagctggg tacggtcacc accaccgaac 

      781 acgaaaacgc actgctgagg agctttgata aatttaccac atatttcagc ggtttctatg 

      841 aaaatcgtaa gaatgtattt agcgccgaag atatttccac cgcaattcct catcgtattg 

      901 tgcaggataa ttttccgaag tttaaagaaa attgtcatat ttttacccgt ctgatcaccg 

      961 cggtaccgag cctgcgagag cattttgaaa acgttaagaa agccattgga atttttgtca 

     1021 gtaccagcat tgaagaagtg ttttcgttcc cgttctataa ccaactgctg acccagaccc 

     1081 agattgatct gtacaatcag ctgctggggg gcataagccg cgaggcaggt accgaaaaga 

     1141 taaagggact caatgaggtg ctgaatctgg caattcagaa gaatgatgaa acggctcata 

     1201 tcattgctag cctgccgcat cgtttcattc ccctgtttaa gcaaatcctg agcgatcgca 

     1261 atacactgag ctttatcctc gaagagttta aatcggacga agaagttatc cagagctttt 

     1321 gcaaatacaa aaccctgctg cggaacgaaa atgtgctgga gaccgctgaa gcactgttta 

     1381 atgaactgaa ctcgatcgac ctcacccata tttttatatc ccacaaaaaa ctggaaacca 

     1441 taagcagcgc tctgtgtgac cattgggata ccctgcgcaa cgccctgtat gaacggcgta 

     1501 tcagcgagct gaccgggaaa atcaccaaat ccgcaaagga aaaagttcag cgtagtctga 

     1561 aacacgagga catcaacctg caagaaatta ttagcgcagc aggtaaagag ctgagcgaag 

     1621 cattcaaaca gaaaaccagc gaaatcctga gccatgccca tgctgcactg gatcagccgc 

     1681 tgccgaccac cctgaaaaaa caggaggaaa aggagattct gaaaagccaa ctggacagcc 

     1741 tgctgggcct gtatcacctg ctggactggt ttgcagtcga tgagagcaac gaggttgatc 

     1801 ctgagttctc cgctcgtctg accggaatca agctggagat ggaaccgagt ctgtcgtttt 

     1861 acaataaagc gcgtaattac gcgaccaaga aaccgtatag cgtggaaaaa ttcaaactga 

     1921 actttcagat gccgaccctt gcaagcggat gggacgttaa caaagaaaaa aacaatgggg 

     1981 caattctgtt tgtgaaaaat ggcctctatt atctgggtat catgccgaaa cagaaagggc 

     2041 gctacaaagc cctgtcattt gagccgaccg agaaaacctc agagggtttc gacaagatgt 

     2101 actacgatta tttcccggat gcggcaaaaa tgatacccaa atgtagcacc caactgaagg 

     2161 cagttacagc ccactttcag acccatacca ccccgatcct gctgtcgaac aattttatag 
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     2221 agccgctgga aattaccaaa gagatttatg atctgaataa tccggaaaag gagcccaaga 

     2281 aatttcagac ggcgtatgca aaaaagaccg gggatcagaa aggttatcgt gaagcgctgt 

     2341 gcaaatggat tgactttacc cgtgactttc tgtcaaaata taccaaaacg acgagcattg 

     2401 atctgagcag cctacgtccg agcagccaat ataaggatct gggcgaatat tacgccgaac 

     2461 tgaatccgct gctctaccat atttccttcc aacgaatcgc tgaaaaagaa ataatggacg 

     2521 ccgttgaaac cggcaaactg tatctgtttc aaatctacaa caaagatttc gccaaaggcc 

     2581 atcacggtaa gccgaacctg cataccctgt attggaccgg tctgtttagc ccggagaatc 

     2641 tggccaaaac cagcatcaag ctgaacggac aggcagaact gttttaccgc cccaaaagcc 

     2701 gtatgaaaag gatggcacac cgcctgggcg aaaaaatgct gaataagaaa ctcaaagatc 

     2761 agaaaacgcc gataccggat accctttatc aggagctgta tgattatgtt aaccaccggc 

     2821 tgagccatga cctgagcgac gaagcgcgtg cactgctgcc gaacgtgatt accaaggaag 

     2881 tctcgcatga aattattaaa gatcggcgct tcaccagtga taaatttttc ttccatgtac 

     2941 cgatcaccct gaattatcaa gccgcaaata gcccttccaa atttaatcaa cgcgtgaatg 

     3001 cgtacctgaa agagcatccg gagaccccaa ttattggcat agcacgagga gaacgcaatc 

     3061 tcatttatat caccgtcatt gatagcaccg gtaagatcct ggaacagcgt agcctgaata 

     3121 ccattcagca gtttgactac cagaaaaagc tggacaacag agaaaaggaa cgtgtagccg 

     3181 cccggcaggc ttggagtgtg gtgggtacta tcaaggatct gaagcagggg tatctctccc 

     3241 aagttatcca tgaaattgtc gatctaatga ttcactatca agcagtagtg gtactggaaa 

     3301 atctgaattt cggtttcaaa agcaaacgta cagggatcgc tgaaaaagcc gtttatcagc 

     3361 agttcgagaa aatgctgata gacaagctga attgcctggt tctgaaagat tatccggcag 

     3421 agaaggtggg cggtgtgctg aacccgtacc agctgactga tcaatttacg agctttgcaa 

     3481 aaatgggaac gcagagcggt ttcctgttct atgttccggc gccatatacc agcaagatag 

     3541 acccgctgac aggtttcgta gatccgtttg tctggaaaac cattaaaaat catgaaagtc 

     3601 gcaaacattt tctggagggc tttgattttc tgcactatga cgtgaaaacc ggcgacttca 

     3661 ttctgcattt taaaatgaac cgtaatctgt cctttcagcg cggcctgcct ggctttatgc 

     3721 cggcgtggga cattgttttt gaaaagaatg agacacagtt tgatgccaaa ggtaccccct 

     3781 ttattgcggg gaaacgcatt gtgcccgtta tagaaaatca ccgcttcacc ggacggtata 

     3841 gggacttgta cccggcaaat gaattgatag cgctgctgga ggagaaaggt attgtctttc 

     3901 gggatggatc aaacatcctg ccgaagctgc tggagaacga tgacagccac gcaatagaca 

     3961 ccatggtagc gctgatccga agcgtgctgc agatgcgtaa cagtaatgcg gctacggggg 

     4021 aagactacat taatagcccg gtccgtgatc tgaacggcgt ttgtttcgat agcagatttc 

     4081 aaaatccgga gtggccgatg gatgccgatg ccaatggagc ttaccatatc gctctcaaag 

     4141 gtcagctcct actgaaccat ttgaaagaat caaaagatct gaaactgcag aacggcatct 

     4201 cgaatcagga ctggctggcc tacattcaag aactgagaaa ctaactcgag gcctgcagac 

     4261 atgcaagctt ggcactggcc gtcgttttac aacgtcgtga ctgggaaaac cctggcgtta 
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     4321 cccaacttaa tcgccttgca gcacatcccc ctttcgccag ctggcgtaat agcgaagagg 

     4381 cccgcaccga tcgcccttcc caacagttgc gcagcctgaa tggcgaatgg cgctagcata 

     4441 aaaataagaa gcctgcattt gcaggcttct tatttttatg gcgcgccgtt ctgaatcctt 

     4501 agctaatggt tcaacaggta actatgacga agatagcacc ctggataagt ctgtaatgga 

     4561 ttctaaggca tttaatgaag acgtgtatat aaaatgtgct aatgaaaaag aaaatgcgtt 

     4621 aaaagagcct aaaatgagtt caaatggttt tgaaattgat tggtagttta atttaatata 

     4681 ttttttctat tggctatctc gatacctata gaatcttctg ttcacttttg tttttgaaat 

     4741 ataaaaaggg gctttttagc cccttttttt taaaactccg gaggagtttc ttcattcttg 

     4801 atactatacg taactatttt cgatttgact tcattgtcaa ttaagctagt aaaatcaatg 

     4861 gttaaaaaac aaaaaacttg catttttcta cctagtaatt tataatttta agtgtcgagt 

     4921 ttaaaagtat aatttaccag gaaaggagca agttttttaa taaggaaaaa tttttccttt 

     4981 taaaattcta tttcgttata tgactaatta taatcaaaaa aatgaaaata aacaagaggt 

     5041 aaaaactgct ttagagaaat gtactgataa aaaaagaaaa aatcctagat ttacgtcata 

     5101 catagcacct ttaactacta agaaaaatat tgaaaggact tccacttgtg gagattattt 

     5161 gtttatgttg agtgatgcag acttagaaca ttttaaatta cataaaggta atttttgcgg 

     5221 taatagattt tgtccaatgt gtagttggcg acttgcttgt aaggatagtt tagaaatatc 

     5281 tattcttatg gagcatttaa gaaaagaaga aaataaagag tttatatttt taactcttac 

     5341 aactccaaat gtaaaaagtt atgatcttaa ttattctatt aaacaatata ataaatcttt 

     5401 taaaaaatta atggagcgta aggaagttaa ggatataact aaaggttata taagaaaatt 

     5461 agaagtaact taccaaaagg aaaaatacat aacaaaggat ttatggaaaa taaaaaaaga 

     5521 ttattatcaa aaaaaaggac ttgaaattgg tgatttagaa cctaattttg atacttataa 

     5581 tcctcatttt catgtagtta ttgcagttaa taaaagttat tttacagata aaaattatta 

     5641 tataaatcga gaaagatggt tggaattatg gaagtttgct actaaggatg attctataac 

     5701 tcaagttgat gttagaaaag caaaaattaa tgattataaa gaggtttacg aacttgcgaa 

     5761 atattcagct aaagacactg attatttaat atcgaggcca gtatttgaaa ttttttataa 

     5821 agcattaaaa ggcaagcagg tattagtttt tagtggattt tttaaagatg cacacaaatt 

     5881 gtacaagcaa ggaaaacttg atgtttataa aaagaaagat gaaattaaat atgtctatat 

     5941 agtttattat aattggtgca aaaaacaata tgaaaaaact agaataaggg aacttacgga 

     6001 agatgaaaaa gaagaattaa atcaagattt aatagatgaa atagaaatag attaaagtgt 

     6061 aactatactt tatatatata tgattaaaaa aataaaaaac aacagcctat taggttgttg 

     6121 ttttttattt tctttattaa tttttttaat ttttagtttt tagttctttt ttaaaataag 

     6181 tttcagcctc tttttcaata ttttttaaag aaggagtatt tgcatgaatt gccttttttc 

     6241 taacagactt aggaaatatt ttaacagtat cttcttgcgc cggtgatttt ggaacttcat 

     6301 aacttactaa tttataatta ttattttctt ttttaattgt aacagttgca aaagaagctg 

     6361 aacctgttcc ttcaactagt ttatcatctt caatataata ttcttgacct atatagtata 
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     6421 aatatatttt tattatattt ttactttttt ctgaatctat tattttataa tcataaaaag 

     6481 ttttaccacc aaaagaaggt tgtactcctt ctggtccaac atattttttt actatattat 

     6541 ctaaataatt tttgggaact ggtgttgtaa tttgattaat cgaacaacca gttatactta 

     6601 aaggaattat aactataaaa atatatagga ttatcttttt aaatttcatt attggcctcc 

     6661 tttttattaa atttatgtta ccataaaaag gacataacgg gaatatgtag aatattttta 

     6721 atgtagacaa aattttacat aaatataaag aaaggaagtg tttgtttaaa ttttatagca 

     6781 aactatcaaa aattaggggg ataaaaattt atgaaaaaaa ggttttcgat gttattttta 

     6841 tgtttaactt taatagtttg tggtttattt acaaattcgg ccggccagtg ggcaagttga 

     6901 aaaattcaca aaaatgtggt ataatatctt tgttcattag agcgataaac ttgaatttga 

     6961 gagggaactt agatggtatt tgaaaaaatt gataaaaata gttggaacag aaaagagtat 

     7021 tttgaccact actttgcaag tgtaccttgt acctacagca tgaccgttaa agtggatatc 

     7081 acacaaataa aggaaaaggg aatgaaacta tatcctgcaa tgctttatta tattgcaatg 

     7141 attgtaaacc gccattcaga gtttaggacg gcaatcaatc aagatggtga attggggata 

     7201 tatgatgaga tgataccaag ctatacaata tttcacaatg atactgaaac attttccagc 

     7261 ctttggactg agtgtaagtc tgactttaaa tcatttttag cagattatga aagtgatacg 

     7321 caacggtatg gaaacaatca tagaatggaa ggaaagccaa atgctccgga aaacattttt 

     7381 aatgtatcta tgataccgtg gtcaaccttc gatggcttta atctgaattt gcagaaagga 

     7441 tatgattatt tgattcctat ttttactatg gggaaatatt ataaagaaga taacaaaatt 

     7501 atacttcctt tggcaattca agttcatcac gcagtatgtg acggatttca catttgccgt 

     7561 tttgtaaacg aattgcagga attgataaat agttaacttc aggtttgtct gtaactaaaa 

     7621 acaagtattt aagcaaaaac atcgtagaaa tacggtgttt tttgttaccc taagtttaaa 

     7681 ctcctttttg ataatctcat gaccaaaatc ccttaacgtg agttttcgtt ccactgagcg 

     7741 tcagaccccg tagaaaagat caaaggatct tcttgagatc ctttttttct gcgcgtaatc 

     7801 tgctgcttgc aaacaaaaaa accaccgcta ccagcggtgg tttgtttgcc ggatcaagag 

     7861 ctaccaactc tttttccgaa ggtaactggc ttcagcagag cgcagatacc aaatactgtt 

     7921 cttctagtgt agccgtagtt aggccaccac ttcaagaact ctgtagcacc gcctacatac 

     7981 ctcgctctgc taatcctgtt accagtggct gctgccagtg gcgataagtc gtgtcttacc 

     8041 gggttggact caagacgata gttaccggat aaggcgcagc ggtcgggctg aacggggggt 

     8101 tcgtgcacac agcccagctt ggagcgaacg acctacaccg aactgagata cctacagcgt 

     8161 gagctatgag aaagcgccac gcttcccgaa gggagaaagg cggacaggta tccggtaagc 

     8221 ggcagggtcg gaacaggaga gcgcacgagg gagcttccag ggggaaacgc ctggtatctt 

     8281 tatagtcctg tcgggtttcg ccacctctga cttgagcgtc gatttttgtg atgctcgtca 

     8341 ggggggcgga gcctatggaa aaacgccagc aacgcggcct ttttacggtt cctggccttt 

     8401 tgctggcctt ttgctcacat gttctttcct gcgttatccc ctgattctgt ggataaccgt 

     8461 attaccgcct ttgagtgagc tgataccgct cgccgcagcc gaacgaccga gcgcagcgag 
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     8521 tcagtgagcg aggaagcgga agagcgccca atacgcaggg ccccctgctt cggggtcatt 

     8581 atagcgattt tttcggtata tccatccttt ttcgcacgat atacaggatt ttgccaaagg 

     8641 gttcgtgtag actttccttg gtgtatccaa cggcgtcagc cgggcaggat aggtgaagta 

     8701 ggcccacccg cgagcgggtg ttccttcttc actgtccctt attcgcacct ggcggtgctc 

     8761 aacgggaatc ctgctctgcg aggctggccg gctaccgccg gcgtaacaga tgagggcaag 

     8821 cggatggctg atgaaaccaa gccaaccagg aagggcagcc cacctatcaa ggtgtactgc 

     8881 cttccagacg aacgaagagc gattgaggaa aaggcggcgg cggccggcat gagcctgtcg 

     8941 gcctacctgc tggccgtcgg ccagggctac aaaatcacgg gcgtcgtgga ctatgagcac 

     9001 gtccgcgagc tggcccgcat caatggcgac ctgggccgcc tgggcggcct gctgaaactc 

     9061 tggctcaccg acgacccgcg cacggcgcgg ttcggtgatg ccacgatcct cgccctgctg 

     9121 gcgaagatcg aagagaagca ggacgagctt ggcaaggtca tgatgggcgt ggtccgcccg 

     9181 agggcagagc catgactttt ttagccgcta aaacggccgg ggggtgcgcg tgattgccaa 

     9241 gcacgtcccc atgcgctcca tcaagaagag cgacttcgcg gagctggtga agtacatcac 

     9301 cgacgagcaa ggcaagaccg atcgggccc 

// 

6. Plasmid series pGM-ACAQ to pGM-ICAQ. One representative GenBank document is shown. 

LOCUS       pGM-ACAQ                9812 bp ds-DNA    circular SYN 04-8?-2021 

DEFINITION  [pMTL007C-E2:203297]. 

ACCESSION   DNA2.0 

VERSION     . 

KEYWORDS    pMTL007C-E2-Clostron_82_16S_685_Erm (Ra514+Ra511 or Ra547+Ra545) 

SOURCE      synthetic DNA construct 

  ORGANISM  synthetic DNA construct 

REFERENCE   1  (bases 1 to 9812) 

  AUTHORS   . 

  TITLE     Direct Submission 

  JOURNAL   Exported Sunday, Jul 10, 2016 from SnapGene Viewer 3.1.2  

            http://www.snapgene.com 

REFERENCE   2  (bases 1 to 9812) 

  AUTHORS   . 

  TITLE     Direct Submission 

  JOURNAL   Exported 2021?10?28? from SnapGene 2.3.2 

            http://www.snapgene.com 

FEATURES             Location/Qualifiers 
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     source          1..9812 

                     /organism="synthetic" 

                     /note="color: #ffffff" 

     source          6544..8934 

                     /organism="synthetic DNA construct" 

                     /mol_type="other DNA" 

                     /note="color: #ffffff" 

     source          6544..8934 

                     /organism="synthetic" 

                     /note="color: #ffffff" 

     misc_feature    1..620 

                     /product="Ori_pBR" 

                     /label="Ori_pBR" 

                     /note="Ori_pBR" 

                     /note="color: #ffff00" 

     misc_feature    807..1532 

                     /product="oriT [ident:99.86, cov:97.84]" 

                     /label="oriT [ident:99.86, cov:97.84]" 

                     /note="oriT [ident:99.86, cov:97.84]" 

                     /note="color: #a6acb3" 

     misc_feature    1002..1439 

                     /product="traJ_*" 

                     /label="traJ_*" 

                     /note="traJ_*" 

                     /note="color: #993366; direction: RIGHT" 

     misc_feature    1582..1757 

                     /product="P_fdx" 

                     /label="P_fdx" 

                     /note="P_fdx" 

                     /note="color: #a6acb3" 

     gene            1779..2087 

                     /gene="Csp_316-736s" 

                     /label="Csp_316-736s" 

                     /note="16S_685" 

                     /note="Csp_316-736s" 
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                     /note="color: #0000ff; direction: RIGHT" 

     misc_feature    1779..2087 

                     /product="insert:" 

                     /label="insert:" 

                     /note="insert:" 

                     /note="color: #0000ff" 

     misc_feature    2496..2529 

                     /note="FRT site" 

                     /note="color: #a6acb3" 

     misc_feature    complement(2496..2529) 

                     /note="FRT (minimal)" 

                     /note="color: #008080; direction: LEFT" 

     misc_feature    complement(2543..3280) 

                     /note="ermB" 

                     /note="color: #800080; direction: LEFT" 

     misc_feature    3313..3705 

                     /note="td intron" 

                     /note="color: #a6acb3" 

     misc_feature    3706..3782 

                     /note="thl promoter" 

                     /note="color: #ffffff" 

     misc_feature    3783..3816 

                     /note="FRT site" 

                     /note="color: #a6acb3" 

     misc_feature    complement(3783..3816) 

                     /note="FRT (minimal)" 

                     /note="color: #008080; direction: LEFT" 

     misc_feature    4091..4103 

                     /product="strong RBS" 

                     /label="strong RBS" 

                     /note="strong RBS" 

                     /note="color: #a6acb3" 

     misc_feature    4288..6087 

                     /note="ItrA" 

                     /note="color: #993366; direction: RIGHT" 
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     misc_feature    6264..6494 

                     /product="Term_rrnBT1T2" 

                     /label="Term_rrnBT1T2" 

                     /note="Term_rrnBT1T2" 

                     /note="color: #a6acb3" 

     CDS             7056..8111 

                     /gene="repA" 

                     /note="repA" 

                     /note="color: #993366; direction: RIGHT" 

     CDS             complement(8202..8705) 

                     /gene="orf2" 

                     /note="orf2" 

                     /note="color: #993366; direction: LEFT" 

     misc_feature    9029..9652 

                     /note="catP" 

                     /note="color: #ff0000; direction: RIGHT" 

ORIGIN 

        1 agatcaaagg atcttcttga gatccttttt ttctgcgcgt aatctgctgc ttgcaaacaa 

       61 aaaaaccacc gctaccagcg gtggtttgtt tgccggatca agagctacca actctttttc 

      121 cgaaggtaac tggcttcagc agagcgcaga taccaaatac tgtccttcta gtgtagccgt 

      181 agttaggcca ccacttcaag aactctgtag caccgcctac atacctcgct ctgctaatcc 

      241 tgttaccagt ggctgctgcc agtggcgata agtcgtgtct taccgggttg gactcaagac 

      301 gatagttacc ggataaggcg cagcggtcgg gctgaacggg gggttcgtgc acacagccca 

      361 gcttggagcg aacgacctac accgaactga gatacctaca gcgtgagcat tgagaaagcg 

      421 ccacgcttcc cgaagggaga aaggcggaca ggtatccggt aagcggcagg gtcggaacag 

      481 gagagcgcac gagggagctt ccagggggaa acgcctggta tctttatagt cctgtcgggt 

      541 ttcgccacct ctgacttgag cgtcgatttt tgtgatgctc gtcagggggg cggagcctat 

      601 ggaaaaacgc cagcaacgcg gcctttttac ggttcctggc cttttgctgg ccttttgctc 

      661 acatgttctt tcctgcgtta tcccctgatt ctgtggataa ccgtattacc gcctttgagt 

      721 gagctgatac cgctcgccgc agccgaacga ccgagcgcag cgagtcagtg agcgaggaag 

      781 cggaagagcg cccaatacgc agggccccct gcttcggggt cattatagcg attttttcgg 

      841 tatatccatc ctttttcgca cgatatacag gattttgcca aagggttcgt gtagactttc 

      901 cttggtgtat ccaacggcgt cagccgggca ggataggtga agtaggccca cccgcgagcg 

      961 ggtgttcctt cttcactgtc ccttattcgc acctggcggt gctcaacggg aatcctgctc 

     1021 tgcgaggctg gccggctacc gccggcgtaa cagatgaggg caagcggatg gctgatgaaa 
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     1081 ccaagccaac caggaagggc agcccaccta tcaaggtgta ctgccttcca gacgaacgaa 

     1141 gagcgattga ggaaaaggcg gcggcggccg gcatgagcct gtcggcctac ctgctggccg 

     1201 tcggccaggg ctacaaaatc acgggcgtcg tggactatga gcacgtccgc gagctggccc 

     1261 gcatcaatgg cgacctgggc cgcctgggcg gcctgctgaa actctggctc accgacgacc 

     1321 cgcgcacggc gcggttcggt gatgccacga tcctcgccct gctggcgaag atcgaagaga 

     1381 agcaggacga gcttggcaag gtcatgatgg gcgtggtccg cccgagggca gagccatgac 

     1441 ttttttagcc gctaaaacgg ccggggggtg cgcgtgattg ccaagcacgt ccccatgcgc 

     1501 tccatcaaga agagcgactt cgcggagctg gtgaagtaca tcaccgacga gcaaggcaag 

     1561 accgatcggg ccccctgcag ggtgtagtag cctgtgaaat aagtaaggaa aaaaaagaag 

     1621 taagtgttat atatgatgat tattttgtag atgtagatag gataatagaa tccatagaaa 

     1681 atataggtta tacagttata taaaaattac tttaaaaatt aataaaaaca tggtaaaata 

     1741 taaatcgtat aaagttgtgt aatttttaag ctttataatt atccttagcc ttcgccactg 

     1801 tgcgcccaga tagggtgtta agtcaagtag tttaaggtac tactctgtaa gataacacag 

     1861 aaaacagcca acctaaccga aaagcgaaag ctgatacggg aacagagcac ggttggaaag 

     1921 cgatgagtta cctaaagaca atcgggtacg actgagtcgc aatgttaatc agatataagg 

     1981 tataagttgt gtttactgaa cgcaagtttc taatttcgat taaggctcga tagaggaaag 

     2041 tgtctgaaac ctctagtaca aagaaaggta agttaccagt ggcgacttat ctgttatcac 

     2101 cacatttgta caatctgtag gagaacctat gggaacgaaa cgaaagcgat gccgagaatc 

     2161 tgaatttacc aagacttaac actaactggg gataccctaa acaagaatgc ctaatagaaa 

     2221 ggaggaaaaa ggctatagca ctagagcttg aaaatcttgc aagggtacgg agtactcgta 

     2281 gtagtctgag aagggtaacg ccctttacat ggcaaagggg tacagttatt gtgtactaaa 

     2341 attaaaaatt gattagggag gaaaacctca aaatgaaacc aacaatggca attttagaaa 

     2401 gaatcagtaa aaattcacaa gaaaatatag acgaagtttt tacaagactt tatcgttatc 

     2461 ttttacgtcc agatatttat tacgtggcga cgcgtgaagt tcctatactt tctagagaat 

     2521 aggaacttcg cgactcatag aattatttcc tcccgttaaa taatagataa ctattaaaaa 

     2581 tagacaatac ttgctcataa gtaacggtac ttaaattgtt tactttggcg tgtttcattg 

     2641 cttgatgaaa ctgattttta gtaaacagtt gacgatattc tcgattgacc cattttgaaa 

     2701 caaagtacgt atatagcttc caatatttat ctggaacatc tgtggtatgg cgggtaagtt 

     2761 ttattaagac actgtttact tttggtttag gatgaaagca ttccgctggc agcttaagca 

     2821 attgctgaat cgagacttga gtgtgcaaga gcaaccctag tgttcggtga atatccaagg 

     2881 tacgcttgta gaatccttct tcaacaatca gatagatgtc agacgcatgg ctttcaaaaa 

     2941 ccactttttt aataatttgt gtgcttaaat ggtaaggaat actcccaaca attttatacc 

     3001 tctgtttgtt agggaattga aactgtagaa tatcttggtg aattaaagtg acacgagtat 

     3061 tcagttttaa tttttctgac gataagttga atagatgact gtctaattca atagacgtta 

     3121 cctgtttact tattttagcc agtttcgtcg ttaaatgccc tttacctgtt ccaatttcgt 
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     3181 aaacggtatc ggtttctttt aaattcaatt gttttattat ttggttgagt actttttcac 

     3241 tcgttaaaaa gttttgagaa tattttatat ttttgttcat accagcacca gaagcaccag 

     3301 catctcttgg gttaattgag gcctgagtat aaggtgactt atacttgtaa tctatctaaa 

     3361 cggggaacct ctctagtaga caatcccgtg ctaaattgta ggactgccct ttaataaata 

     3421 cttctatatt taaagaggta tttatgaaaa gcggaattta tcagattaaa aatactttct 

     3481 ctagagaaaa tttcgtctgg attagttact tatcgtgtaa aatctgataa atggaattgg 

     3541 ttctacataa atgcctaacg actatccctt tggggagtag ggtcaagtga ctcgaaacga 

     3601 tagacaactt gctttaacaa gttggagata tagtctgctc tgcatggtga catgcagctg 

     3661 gatataattc cggggtaaga ttaacgacct tatctgaaca taatgccata tgaatccctc 

     3721 ctaatttata cgttttctct aacaacttaa ttatacccac tattattatt tttatcaata 

     3781 tagaagttcc tatactttct agagaatagg aacttcacgc gttgggaaat ggcaatgata 

     3841 gcgaaacaac gtaaaactct tgttgtatgc tttcattgtc atcgtcacgt gattcataaa 

     3901 cacaagtgaa tgtcgacagt gaatttttac gaacgaacaa taacagagcc gtatactccg 

     3961 agaggggtac gtacggttcc cgaagagggt ggtgcaaacc agtcacagta atgtgaacaa 

     4021 ggcggtacct ccctacttca ccatatcatt ttctgcagcc ccctagaaat aattttgttt 

     4081 aactttaaga aggagatata catatatggc tagatcgtcc attccgacag catcgccagt 

     4141 cactatggcg tgctgctagc gctatatgcg ttgatgcaat ttctatgcac tcgtagtagt 

     4201 ctgagaaggg taacgccctt tacatggcaa aggggtacag ttattgtgta ctaaaattaa 

     4261 aaattgatta gggaggaaaa cctcaaaatg aaaccaacaa tggcaatttt agaaagaatc 

     4321 agtaaaaatt cacaagaaaa tatagacgaa gtttttacaa gactttatcg ttatctttta 

     4381 cgtccagata tttattacgt ggcgtatcaa aatttatatt ccaataaagg agcttccaca 

     4441 aaaggaatat tagatgatac agcggatggc tttagtgaag aaaaaataaa aaagattatt 

     4501 caatctttaa aagacggaac ttactatcct caacctgtac gaagaatgta tattgcaaaa 

     4561 aagaattcta aaaagatgag acctttagga attccaactt tcacagataa attgatccaa 

     4621 gaagctgtga gaataattct tgaatctatc tatgaaccgg tattcgaaga tgtgtctcac 

     4681 ggttttagac ctcaacgaag ctgtcacaca gctttgaaaa caatcaaaag agagtttggc 

     4741 ggcgcaagat ggtttgtgga gggagatata aaaggctgct tcgataatat agaccacgtt 

     4801 acactcattg gactcatcaa tcttaaaatc aaagatatga aaatgagcca attgatttat 

     4861 aaatttctaa aagcaggtta tctggaaaac tggcagtatc acaaaactta cagcggaaca 

     4921 cctcaaggtg gaattctatc tcctcttttg gccaacatct atcttcatga attggataag 

     4981 tttgttttac aactcaaaat gaagtttgac cgagaaagtc cagaaagaat aacacctgaa 

     5041 tatcgggagc tccacaatga gataaaaaga atttctcacc gtctcaagaa gttggagggt 

     5101 gaagaaaaag ctaaagttct tttagaatat caagaaaaac gtaaaagatt acccacactc 

     5161 ccctgtacct cacagacaaa taaagtattg aaatacgtcc ggtatgcgga cgacttcatt 

     5221 atctctgtta aaggaagcaa agaggactgt caatggataa aagaacaatt aaaacttttt 
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     5281 attcataaca agctaaaaat ggaattgagt gaagaaaaaa cactcatcac acatagcagt 

     5341 caacccgctc gttttctggg atatgatata cgagtaagga gatctggaac gataaaacga 

     5401 tctggtaaag tcaaaaagag aacactcaat gggagtgtag aactccttat tcctcttcaa 

     5461 gacaaaattc gtcaatttat ttttgacaag aaaatagcta tccaaaagaa agatagctca 

     5521 tggtttccag ttcacaggaa atatcttatt cgttcaacag acttagaaat catcacaatt 

     5581 tataattctg aactccgcgg gatttgtaat tactacggtc tagcaagtaa ttttaaccag 

     5641 ctcaattatt ttgcttatct tatggaatac agctgtctaa aaacgatagc ctccaaacat 

     5701 aagggaacac tttcaaaaac catttccatg tttaaagatg gaagtggttc gtgggggatc 

     5761 ccgtatgaga taaagcaagg taagcagcgc cgttattttg caaattttag tgaatgtaaa 

     5821 tccccttatc aatttacgga tgagataagt caagctcctg tattgtatgg ctatgcccgg 

     5881 aatactcttg aaaacaggtt aaaagctaaa tgttgtgaat tatgtgggac gtctgatgaa 

     5941 aatacttcct atgaaattca ccatgtcaat aaggtcaaaa atcttaaagg caaagaaaaa 

     6001 tgggaaatgg caatgatagc gaaacaacgt aaaactcttg ttgtatgctt tcattgtcat 

     6061 cgtcacgtga ttcataaaca caagtgaatg tcgagcaccc gttctcggag cactgtccga 

     6121 ccgctttggc cgccgcccag tcctgctcgc ttcgctactt ggagccacta tcgactacgc 

     6181 gatcatggcg accacacccg tcctgtggat cgccaagccg ccgatggtag tgtggggtct 

     6241 ccccatgcga gagtagggaa ctgccaggca tcaaataaaa cgaaaggctc agtcgaaaga 

     6301 ctgggccttt cgttttatct gttgtttgtc ggtgaacgct ctcctgagta ggacaaatcc 

     6361 gccgggagcg gatttgaacg ttgcgaagca acggcccgga gggtggcggg caggacgccc 

     6421 gccataaact gccaggcatc aaattaagca gaaggccatc ctgacggatg gcctttttgc 

     6481 gtttctacaa actcttcctg tcgtcatatc tacaagccat ccccccacag atacgggcgc 

     6541 gccgttctga atccttagct aatggttcaa caggtaacta tgacgaagat agcaccctgg 

     6601 ataagtctgt aatggattct aaggcattta atgaagacgt gtatataaaa tgtgctaatg 

     6661 aaaaagaaaa tgcgttaaaa gagcctaaaa tgagttcaaa tggttttgaa attgattggt 

     6721 agtttaattt aatatatttt ttctattggc tatctcgata cctatagaat cttctgttca 

     6781 cttttgtttt tgaaatataa aaaggggctt tttagcccct tttttttaaa actccggagg 

     6841 agtttcttca ttcttgatac tatacgtaac tattttcgat ttgacttcat tgtcaattaa 

     6901 gctagtaaaa tcaatggtta aaaaacaaaa aacttgcatt tttctaccta gtaatttata 

     6961 attttaagtg tcgagtttaa aagtataatt taccaggaaa ggagcaagtt ttttaataag 

     7021 gaaaaatttt tccttttaaa attctatttc gttatatgac taattataat caaaaaaatg 

     7081 aaaataaaca agaggtaaaa actgctttag agaaatgtac tgataaaaaa agaaaaaatc 

     7141 ctagatttac gtcatacata gcacctttaa ctactaagaa aaatattgaa aggacttcca 

     7201 cttgtggaga ttatttgttt atgttgagtg atgcagactt agaacatttt aaattacata 

     7261 aaggtaattt ttgcggtaat agattttgtc caatgtgtag ttggcgactt gcttgtaagg 

     7321 atagtttaga aatatctatt cttatggagc atttaagaaa agaagaaaat aaagagttta 
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     7381 tatttttaac tcttacaact ccaaatgtaa aaagttatga tcttaattat tctattaaac 

     7441 aatataataa atcttttaaa aaattaatgg agcgtaagga agttaaggat ataactaaag 

     7501 gttatataag aaaattagaa gtaacttacc aaaaggaaaa atacataaca aaggatttat 

     7561 ggaaaataaa aaaagattat tatcaaaaaa aaggacttga aattggtgat ttagaaccta 

     7621 attttgatac ttataatcct cattttcatg tagttattgc agttaataaa agttatttta 

     7681 cagataaaaa ttattatata aatcgagaaa gatggttgga attatggaag tttgctacta 

     7741 aggatgattc tataactcaa gttgatgtta gaaaagcaaa aattaatgat tataaagagg 

     7801 tttacgaact tgcgaaatat tcagctaaag acactgatta tttaatatcg aggccagtat 

     7861 ttgaaatttt ttataaagca ttaaaaggca agcaggtatt agtttttagt ggatttttta 

     7921 aagatgcaca caaattgtac aagcaaggaa aacttgatgt ttataaaaag aaagatgaaa 

     7981 ttaaatatgt ctatatagtt tattataatt ggtgcaaaaa acaatatgaa aaaactagaa 

     8041 taagggaact tacggaagat gaaaaagaag aattaaatca agatttaata gatgaaatag 

     8101 aaatagatta aagtgtaact atactttata tatatatgat taaaaaaata aaaaacaaca 

     8161 gcctattagg ttgttgtttt ttattttctt tattaatttt tttaattttt agtttttagt 

     8221 tcttttttaa aataagtttc agcctctttt tcaatatttt ttaaagaagg agtatttgca 

     8281 tgaattgcct tttttctaac agacttagga aatattttaa cagtatcttc ttgcgccggt 

     8341 gattttggaa cttcataact tactaattta taattattat tttctttttt aattgtaaca 

     8401 gttgcaaaag aagctgaacc tgttccttca actagtttat catcttcaat ataatattct 

     8461 tgacctatat agtataaata tatttttatt atatttttac ttttttctga atctattatt 

     8521 ttataatcat aaaaagtttt accaccaaaa gaaggttgta ctccttctgg tccaacatat 

     8581 ttttttacta tattatctaa ataatttttg ggaactggtg ttgtaatttg attaatcgaa 

     8641 caaccagtta tacttaaagg aattataact ataaaaatat ataggattat ctttttaaat 

     8701 ttcattattg gcctcctttt tattaaattt atgttaccat aaaaaggaca taacgggaat 

     8761 atgtagaata tttttaatgt agacaaaatt ttacataaat ataaagaaag gaagtgtttg 

     8821 tttaaatttt atagcaaact atcaaaaatt agggggataa aaatttatga aaaaaaggtt 

     8881 ttcgatgtta tttttatgtt taactttaat agtttgtggt ttatttacaa attcggccgg 

     8941 ccagtgggca agttgaaaaa ttcacaaaaa tgtggtataa tatctttgtt cattagagcg 

     9001 ataaacttga atttgagagg gaacttagat ggtatttgaa aaaattgata aaaatagttg 

     9061 gaacagaaaa gagtattttg accactactt tgcaagtgta ccttgtacct acagcatgac 

     9121 cgttaaagtg gatatcacac aaataaagga aaagggaatg aaactatatc ctgcaatgct 

     9181 ttattatatt gcaatgattg taaaccgcca ttcagagttt aggacggcaa tcaatcaaga 

     9241 tggtgaattg gggatatatg atgagatgat accaagctat acaatatttc acaatgatac 

     9301 tgaaacattt tccagccttt ggactgagtg taagtctgac tttaaatcat ttttagcaga 

     9361 ttatgaaagt gatacgcaac ggtatggaaa caatcataga atggaaggaa agccaaatgc 

     9421 tccggaaaac atttttaatg tatctatgat accgtggtca accttcgatg gctttaatct 



56 

 

     9481 gaatttgcag aaaggatatg attatttgat tcctattttt actatgggga aatattataa 

     9541 agaagataac aaaattatac ttcctttggc aattcaagtt catcacgcag tatgtgacgg 

     9601 atttcacatt tgccgttttg taaacgaatt gcaggaattg ataaatagtt aacttcaggt 

     9661 ttgtctgtaa ctaaaaacaa gtatttaagc aaaaacatcg tagaaatacg gtgttttttg 

     9721 ttaccctaag tttaaactcc tttttgataa tctcatgacc aaaatccctt aacgtgagtt 

     9781 ttcgttccac tgagcgtcag accccgtaga aa 

// 

7. Plasmid series pGM-ACBQ to pGM-ICBQ. One representative GenBank document is shown. 

LOCUS       pGM-ACBQ                9910 bp ds-DNA    circular SYN 23-3?-2021 

DEFINITION  [pMTL007C-E2:203297]. 

ACCESSION   DNA2.0 

VERSION     . 

KEYWORDS    pMTL007C-E2-Clostron_82_16S_685_Spec (Ra514+Ra512) 

SOURCE      synthetic DNA construct 

  ORGANISM  synthetic DNA construct 

REFERENCE   1  (bases 1 to 9910) 

  AUTHORS   . 

  TITLE     Direct Submission 

  JOURNAL   Exported Sunday, Jul 10, 2016 from SnapGene Viewer 3.1.2  

            http://www.snapgene.com 

REFERENCE   2  (bases 1 to 9910) 

  AUTHORS   . 

  TITLE     Direct Submission 

  JOURNAL   Exported 2021?10?28? from SnapGene 2.3.2 

            http://www.snapgene.com 

FEATURES             Location/Qualifiers 

     source          1..9910 

                     /organism="synthetic" 

                     /note="color: #ffffff" 

     source          2543..3378 

                     /organism="synthetic DNA construct" 

                     /mol_type="other DNA" 

                     /note="color: #ffffff" 

     source          6642..9032 
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                     /organism="synthetic DNA construct" 

                     /mol_type="other DNA" 

                     /note="color: #ffffff" 

     source          9033..9053 

                     /organism="synthetic DNA construct" 

                     /mol_type="other DNA" 

                     /note="color: #ffffff" 

     source          9033..9035 

                     /organism="Shuttle vector pMTL85151" 

                     /mol_type="other DNA" 

                     /note="color: #ffffff" 

                     /db_xref="taxon:647635" 

     misc_feature    1..620 

                     /product="Ori_pBR" 

                     /label="Ori_pBR" 

                     /note="Ori_pBR" 

                     /note="color: #ffff00" 

     misc_feature    807..1532 

                     /product="oriT [ident:99.86, cov:97.84]" 

                     /label="oriT [ident:99.86, cov:97.84]" 

                     /note="oriT [ident:99.86, cov:97.84]" 

                     /note="color: #a6acb3" 

     misc_feature    1002..1439 

                     /product="traJ_*" 

                     /label="traJ_*" 

                     /note="traJ_*" 

                     /note="color: #993366; direction: RIGHT" 

     misc_feature    1582..1757 

                     /product="P_fdx" 

                     /label="P_fdx" 

                     /note="P_fdx" 

                     /note="color: #a6acb3" 

     misc_feature    1779..2087 

                     /product="insert:" 

                     /label="insert:" 
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                     /note="insert:" 

                     /note="color: #0000ff" 

     gene            1779..2087 

                     /gene="Csp_316-736s" 

                     /label="Csp_316-736s" 

                     /note="16S_685" 

                     /note="Csp_316-736s" 

                     /note="color: #0000ff; direction: RIGHT" 

     misc_feature    complement(2496..2529) 

                     /note="FRT (minimal)" 

                     /note="color: #008080; direction: LEFT" 

     misc_feature    2496..2529 

                     /note="FRT site" 

                     /note="color: #a6acb3" 

     CDS             complement(2626..3378) 

                     /gene="aad9" 

                     /note="aad9" 

                     /note="color: #993366; direction: LEFT" 

     misc_feature    3411..3803 

                     /note="td intron" 

                     /note="color: #a6acb3" 

     misc_feature    3804..3880 

                     /note="thl promoter" 

                     /note="color: #ffffff" 

     misc_feature    complement(3881..3914) 

                     /note="FRT (minimal)" 

                     /note="color: #008080; direction: LEFT" 

     misc_feature    3881..3914 

                     /note="FRT site" 

                     /note="color: #a6acb3" 

     misc_feature    4189..4201 

                     /product="strong RBS" 

                     /label="strong RBS" 

                     /note="strong RBS" 

                     /note="color: #a6acb3" 
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     misc_feature    4386..6185 

                     /note="ItrA" 

                     /note="color: #993366; direction: RIGHT" 

     misc_feature    6362..6592 

                     /product="Term_rrnBT1T2" 

                     /label="Term_rrnBT1T2" 

                     /note="Term_rrnBT1T2" 

                     /note="color: #a6acb3" 

     CDS             7154..8209 

                     /gene="repA" 

                     /note="repA" 

                     /note="color: #993366; direction: RIGHT" 

     CDS             complement(8300..8803) 

                     /gene="orf2" 

                     /note="orf2" 

                     /note="color: #993366; direction: LEFT" 

     misc_feature    9127..9750 

                     /note="catP" 

                     /note="color: #ff0000; direction: RIGHT" 

ORIGIN 

        1 agatcaaagg atcttcttga gatccttttt ttctgcgcgt aatctgctgc ttgcaaacaa 

       61 aaaaaccacc gctaccagcg gtggtttgtt tgccggatca agagctacca actctttttc 

      121 cgaaggtaac tggcttcagc agagcgcaga taccaaatac tgtccttcta gtgtagccgt 

      181 agttaggcca ccacttcaag aactctgtag caccgcctac atacctcgct ctgctaatcc 

      241 tgttaccagt ggctgctgcc agtggcgata agtcgtgtct taccgggttg gactcaagac 

      301 gatagttacc ggataaggcg cagcggtcgg gctgaacggg gggttcgtgc acacagccca 

      361 gcttggagcg aacgacctac accgaactga gatacctaca gcgtgagcat tgagaaagcg 

      421 ccacgcttcc cgaagggaga aaggcggaca ggtatccggt aagcggcagg gtcggaacag 

      481 gagagcgcac gagggagctt ccagggggaa acgcctggta tctttatagt cctgtcgggt 

      541 ttcgccacct ctgacttgag cgtcgatttt tgtgatgctc gtcagggggg cggagcctat 

      601 ggaaaaacgc cagcaacgcg gcctttttac ggttcctggc cttttgctgg ccttttgctc 

      661 acatgttctt tcctgcgtta tcccctgatt ctgtggataa ccgtattacc gcctttgagt 

      721 gagctgatac cgctcgccgc agccgaacga ccgagcgcag cgagtcagtg agcgaggaag 

      781 cggaagagcg cccaatacgc agggccccct gcttcggggt cattatagcg attttttcgg 

      841 tatatccatc ctttttcgca cgatatacag gattttgcca aagggttcgt gtagactttc 



60 

 

      901 cttggtgtat ccaacggcgt cagccgggca ggataggtga agtaggccca cccgcgagcg 

      961 ggtgttcctt cttcactgtc ccttattcgc acctggcggt gctcaacggg aatcctgctc 

     1021 tgcgaggctg gccggctacc gccggcgtaa cagatgaggg caagcggatg gctgatgaaa 

     1081 ccaagccaac caggaagggc agcccaccta tcaaggtgta ctgccttcca gacgaacgaa 

     1141 gagcgattga ggaaaaggcg gcggcggccg gcatgagcct gtcggcctac ctgctggccg 

     1201 tcggccaggg ctacaaaatc acgggcgtcg tggactatga gcacgtccgc gagctggccc 

     1261 gcatcaatgg cgacctgggc cgcctgggcg gcctgctgaa actctggctc accgacgacc 

     1321 cgcgcacggc gcggttcggt gatgccacga tcctcgccct gctggcgaag atcgaagaga 

     1381 agcaggacga gcttggcaag gtcatgatgg gcgtggtccg cccgagggca gagccatgac 

     1441 ttttttagcc gctaaaacgg ccggggggtg cgcgtgattg ccaagcacgt ccccatgcgc 

     1501 tccatcaaga agagcgactt cgcggagctg gtgaagtaca tcaccgacga gcaaggcaag 

     1561 accgatcggg ccccctgcag ggtgtagtag cctgtgaaat aagtaaggaa aaaaaagaag 

     1621 taagtgttat atatgatgat tattttgtag atgtagatag gataatagaa tccatagaaa 

     1681 atataggtta tacagttata taaaaattac tttaaaaatt aataaaaaca tggtaaaata 

     1741 taaatcgtat aaagttgtgt aatttttaag ctttataatt atccttagcc ttcgccactg 

     1801 tgcgcccaga tagggtgtta agtcaagtag tttaaggtac tactctgtaa gataacacag 

     1861 aaaacagcca acctaaccga aaagcgaaag ctgatacggg aacagagcac ggttggaaag 

     1921 cgatgagtta cctaaagaca atcgggtacg actgagtcgc aatgttaatc agatataagg 

     1981 tataagttgt gtttactgaa cgcaagtttc taatttcgat taaggctcga tagaggaaag 

     2041 tgtctgaaac ctctagtaca aagaaaggta agttaccagt ggcgacttat ctgttatcac 

     2101 cacatttgta caatctgtag gagaacctat gggaacgaaa cgaaagcgat gccgagaatc 

     2161 tgaatttacc aagacttaac actaactggg gataccctaa acaagaatgc ctaatagaaa 

     2221 ggaggaaaaa ggctatagca ctagagcttg aaaatcttgc aagggtacgg agtactcgta 

     2281 gtagtctgag aagggtaacg ccctttacat ggcaaagggg tacagttatt gtgtactaaa 

     2341 attaaaaatt gattagggag gaaaacctca aaatgaaacc aacaatggca attttagaaa 

     2401 gaatcagtaa aaattcacaa gaaaatatag acgaagtttt tacaagactt tatcgttatc 

     2461 ttttacgtcc agatatttat tacgtggcga cgcgtgaagt tcctatactt tctagagaat 

     2521 aggaacttcg cgactcatag aaccaattag aatgaatatt tcccaaatat taaataataa 

     2581 aacaaaaaaa ttgaaaaaag tgtttccacc attttttcaa tttttttata atttttttaa 

     2641 tctgttattt aaatagttta tagttaaatt tacattttca ttagtccatt caatattctc 

     2701 tccaagataa ctacgaactg ctaacaaaat tctctcccta tgttctaatg gagaagattc 

     2761 agccactgca tttcccgcaa tatcttttgg tatgatttta cccgtgtcca tagttaaaat 

     2821 catacggcat aaagttaata tagagttggt ttcatcatcc tgataattat ctattaattc 

     2881 ctctgacgaa tccataatgg ctcttctcac atcagaaaat ggaatatcag gtagtaattc 

     2941 ctctaagtca taatttccgt atattctttt attttttcgt tttgcttggt aaagcattat 
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     3001 ggttaaatct gaatttaatt ccttctgagg aatgtatcct tgttcataaa gctcttgtaa 

     3061 ccattctcca taaataaatt cttgtttggg aggatgattc cacggtacca tttcttgctg 

     3121 aataataatt gttaattcaa tatatcgtaa gttgctttta tctcctattt tctttgaaat 

     3181 aggtctaatt ttttgtataa gtatttcttt actttgatct gtcaatggtt cagatacgac 

     3241 gactaaaaag tcaagatcac tatttggttt tagtccactc tcaactcctg atccaaacat 

     3301 gtaagtacca ataaggttat tttttaaatg tttccgaagt atttttttca ctttattaat 

     3361 ttgttcgtat gtattcatac cagcaccaga agcaccagca tctcttgggt taattgaggc 

     3421 ctgagtataa ggtgacttat acttgtaatc tatctaaacg gggaacctct ctagtagaca 

     3481 atcccgtgct aaattgtagg actgcccttt aataaatact tctatattta aagaggtatt 

     3541 tatgaaaagc ggaatttatc agattaaaaa tactttctct agagaaaatt tcgtctggat 

     3601 tagttactta tcgtgtaaaa tctgataaat ggaattggtt ctacataaat gcctaacgac 

     3661 tatccctttg gggagtaggg tcaagtgact cgaaacgata gacaacttgc tttaacaagt 

     3721 tggagatata gtctgctctg catggtgaca tgcagctgga tataattccg gggtaagatt 

     3781 aacgacctta tctgaacata atgccatatg aatccctcct aatttatacg ttttctctaa 

     3841 caacttaatt atacccacta ttattatttt tatcaatata gaagttccta tactttctag 

     3901 agaataggaa cttcacgcgt tgggaaatgg caatgatagc gaaacaacgt aaaactcttg 

     3961 ttgtatgctt tcattgtcat cgtcacgtga ttcataaaca caagtgaatg tcgacagtga 

     4021 atttttacga acgaacaata acagagccgt atactccgag aggggtacgt acggttcccg 

     4081 aagagggtgg tgcaaaccag tcacagtaat gtgaacaagg cggtacctcc ctacttcacc 

     4141 atatcatttt ctgcagcccc ctagaaataa ttttgtttaa ctttaagaag gagatataca 

     4201 tatatggcta gatcgtccat tccgacagca tcgccagtca ctatggcgtg ctgctagcgc 

     4261 tatatgcgtt gatgcaattt ctatgcactc gtagtagtct gagaagggta acgcccttta 

     4321 catggcaaag gggtacagtt attgtgtact aaaattaaaa attgattagg gaggaaaacc 

     4381 tcaaaatgaa accaacaatg gcaattttag aaagaatcag taaaaattca caagaaaata 

     4441 tagacgaagt ttttacaaga ctttatcgtt atcttttacg tccagatatt tattacgtgg 

     4501 cgtatcaaaa tttatattcc aataaaggag cttccacaaa aggaatatta gatgatacag 

     4561 cggatggctt tagtgaagaa aaaataaaaa agattattca atctttaaaa gacggaactt 

     4621 actatcctca acctgtacga agaatgtata ttgcaaaaaa gaattctaaa aagatgagac 

     4681 ctttaggaat tccaactttc acagataaat tgatccaaga agctgtgaga ataattcttg 

     4741 aatctatcta tgaaccggta ttcgaagatg tgtctcacgg ttttagacct caacgaagct 

     4801 gtcacacagc tttgaaaaca atcaaaagag agtttggcgg cgcaagatgg tttgtggagg 

     4861 gagatataaa aggctgcttc gataatatag accacgttac actcattgga ctcatcaatc 

     4921 ttaaaatcaa agatatgaaa atgagccaat tgatttataa atttctaaaa gcaggttatc 

     4981 tggaaaactg gcagtatcac aaaacttaca gcggaacacc tcaaggtgga attctatctc 

     5041 ctcttttggc caacatctat cttcatgaat tggataagtt tgttttacaa ctcaaaatga 
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     5101 agtttgaccg agaaagtcca gaaagaataa cacctgaata tcgggagctc cacaatgaga 

     5161 taaaaagaat ttctcaccgt ctcaagaagt tggagggtga agaaaaagct aaagttcttt 

     5221 tagaatatca agaaaaacgt aaaagattac ccacactccc ctgtacctca cagacaaata 

     5281 aagtattgaa atacgtccgg tatgcggacg acttcattat ctctgttaaa ggaagcaaag 

     5341 aggactgtca atggataaaa gaacaattaa aactttttat tcataacaag ctaaaaatgg 

     5401 aattgagtga agaaaaaaca ctcatcacac atagcagtca acccgctcgt tttctgggat 

     5461 atgatatacg agtaaggaga tctggaacga taaaacgatc tggtaaagtc aaaaagagaa 

     5521 cactcaatgg gagtgtagaa ctccttattc ctcttcaaga caaaattcgt caatttattt 

     5581 ttgacaagaa aatagctatc caaaagaaag atagctcatg gtttccagtt cacaggaaat 

     5641 atcttattcg ttcaacagac ttagaaatca tcacaattta taattctgaa ctccgcggga 

     5701 tttgtaatta ctacggtcta gcaagtaatt ttaaccagct caattatttt gcttatctta 

     5761 tggaatacag ctgtctaaaa acgatagcct ccaaacataa gggaacactt tcaaaaacca 

     5821 tttccatgtt taaagatgga agtggttcgt gggggatccc gtatgagata aagcaaggta 

     5881 agcagcgccg ttattttgca aattttagtg aatgtaaatc cccttatcaa tttacggatg 

     5941 agataagtca agctcctgta ttgtatggct atgcccggaa tactcttgaa aacaggttaa 

     6001 aagctaaatg ttgtgaatta tgtgggacgt ctgatgaaaa tacttcctat gaaattcacc 

     6061 atgtcaataa ggtcaaaaat cttaaaggca aagaaaaatg ggaaatggca atgatagcga 

     6121 aacaacgtaa aactcttgtt gtatgctttc attgtcatcg tcacgtgatt cataaacaca 

     6181 agtgaatgtc gagcacccgt tctcggagca ctgtccgacc gctttggccg ccgcccagtc 

     6241 ctgctcgctt cgctacttgg agccactatc gactacgcga tcatggcgac cacacccgtc 

     6301 ctgtggatcg ccaagccgcc gatggtagtg tggggtctcc ccatgcgaga gtagggaact 

     6361 gccaggcatc aaataaaacg aaaggctcag tcgaaagact gggcctttcg ttttatctgt 

     6421 tgtttgtcgg tgaacgctct cctgagtagg acaaatccgc cgggagcgga tttgaacgtt 

     6481 gcgaagcaac ggcccggagg gtggcgggca ggacgcccgc cataaactgc caggcatcaa 

     6541 attaagcaga aggccatcct gacggatggc ctttttgcgt ttctacaaac tcttcctgtc 

     6601 gtcatatcta caagccatcc ccccacagat acgggcgcgc cgttctgaat ccttagctaa 

     6661 tggttcaaca ggtaactatg acgaagatag caccctggat aagtctgtaa tggattctaa 

     6721 ggcatttaat gaagacgtgt atataaaatg tgctaatgaa aaagaaaatg cgttaaaaga 

     6781 gcctaaaatg agttcaaatg gttttgaaat tgattggtag tttaatttaa tatatttttt 

     6841 ctattggcta tctcgatacc tatagaatct tctgttcact tttgtttttg aaatataaaa 

     6901 aggggctttt tagccccttt tttttaaaac tccggaggag tttcttcatt cttgatacta 

     6961 tacgtaacta ttttcgattt gacttcattg tcaattaagc tagtaaaatc aatggttaaa 

     7021 aaacaaaaaa cttgcatttt tctacctagt aatttataat tttaagtgtc gagtttaaaa 

     7081 gtataattta ccaggaaagg agcaagtttt ttaataagga aaaatttttc cttttaaaat 

     7141 tctatttcgt tatatgacta attataatca aaaaaatgaa aataaacaag aggtaaaaac 
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     7201 tgctttagag aaatgtactg ataaaaaaag aaaaaatcct agatttacgt catacatagc 

     7261 acctttaact actaagaaaa atattgaaag gacttccact tgtggagatt atttgtttat 

     7321 gttgagtgat gcagacttag aacattttaa attacataaa ggtaattttt gcggtaatag 

     7381 attttgtcca atgtgtagtt ggcgacttgc ttgtaaggat agtttagaaa tatctattct 

     7441 tatggagcat ttaagaaaag aagaaaataa agagtttata tttttaactc ttacaactcc 

     7501 aaatgtaaaa agttatgatc ttaattattc tattaaacaa tataataaat cttttaaaaa 

     7561 attaatggag cgtaaggaag ttaaggatat aactaaaggt tatataagaa aattagaagt 

     7621 aacttaccaa aaggaaaaat acataacaaa ggatttatgg aaaataaaaa aagattatta 

     7681 tcaaaaaaaa ggacttgaaa ttggtgattt agaacctaat tttgatactt ataatcctca 

     7741 ttttcatgta gttattgcag ttaataaaag ttattttaca gataaaaatt attatataaa 

     7801 tcgagaaaga tggttggaat tatggaagtt tgctactaag gatgattcta taactcaagt 

     7861 tgatgttaga aaagcaaaaa ttaatgatta taaagaggtt tacgaacttg cgaaatattc 

     7921 agctaaagac actgattatt taatatcgag gccagtattt gaaatttttt ataaagcatt 

     7981 aaaaggcaag caggtattag tttttagtgg attttttaaa gatgcacaca aattgtacaa 

     8041 gcaaggaaaa cttgatgttt ataaaaagaa agatgaaatt aaatatgtct atatagttta 

     8101 ttataattgg tgcaaaaaac aatatgaaaa aactagaata agggaactta cggaagatga 

     8161 aaaagaagaa ttaaatcaag atttaataga tgaaatagaa atagattaaa gtgtaactat 

     8221 actttatata tatatgatta aaaaaataaa aaacaacagc ctattaggtt gttgtttttt 

     8281 attttcttta ttaatttttt taatttttag tttttagttc ttttttaaaa taagtttcag 

     8341 cctctttttc aatatttttt aaagaaggag tatttgcatg aattgccttt tttctaacag 

     8401 acttaggaaa tattttaaca gtatcttctt gcgccggtga ttttggaact tcataactta 

     8461 ctaatttata attattattt tcttttttaa ttgtaacagt tgcaaaagaa gctgaacctg 

     8521 ttccttcaac tagtttatca tcttcaatat aatattcttg acctatatag tataaatata 

     8581 tttttattat atttttactt ttttctgaat ctattatttt ataatcataa aaagttttac 

     8641 caccaaaaga aggttgtact ccttctggtc caacatattt ttttactata ttatctaaat 

     8701 aatttttggg aactggtgtt gtaatttgat taatcgaaca accagttata cttaaaggaa 

     8761 ttataactat aaaaatatat aggattatct ttttaaattt cattattggc ctccttttta 

     8821 ttaaatttat gttaccataa aaaggacata acgggaatat gtagaatatt tttaatgtag 

     8881 acaaaatttt acataaatat aaagaaagga agtgtttgtt taaattttat agcaaactat 

     8941 caaaaattag ggggataaaa atttatgaaa aaaaggtttt cgatgttatt tttatgttta 

     9001 actttaatag tttgtggttt atttacaaat tcggccggcc agtgggcaag ttgaaaaatt 

     9061 cacaaaaatg tggtataata tctttgttca ttagagcgat aaacttgaat ttgagaggga 

     9121 acttagatgg tatttgaaaa aattgataaa aatagttgga acagaaaaga gtattttgac 

     9181 cactactttg caagtgtacc ttgtacctac agcatgaccg ttaaagtgga tatcacacaa 

     9241 ataaaggaaa agggaatgaa actatatcct gcaatgcttt attatattgc aatgattgta 
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     9301 aaccgccatt cagagtttag gacggcaatc aatcaagatg gtgaattggg gatatatgat 

     9361 gagatgatac caagctatac aatatttcac aatgatactg aaacattttc cagcctttgg 

     9421 actgagtgta agtctgactt taaatcattt ttagcagatt atgaaagtga tacgcaacgg 

     9481 tatggaaaca atcatagaat ggaaggaaag ccaaatgctc cggaaaacat ttttaatgta 

     9541 tctatgatac cgtggtcaac cttcgatggc tttaatctga atttgcagaa aggatatgat 

     9601 tatttgattc ctatttttac tatggggaaa tattataaag aagataacaa aattatactt 

     9661 cctttggcaa ttcaagttca tcacgcagta tgtgacggat ttcacatttg ccgttttgta 

     9721 aacgaattgc aggaattgat aaatagttaa cttcaggttt gtctgtaact aaaaacaagt 

     9781 atttaagcaa aaacatcgta gaaatacggt gttttttgtt accctaagtt taaactcctt 

     9841 tttgataatc tcatgaccaa aatcccttaa cgtgagtttt cgttccactg agcgtcagac 

     9901 cccgtagaaa 

// 

8. Plasmid series pGM-NAC2B, NAC2P, NACO. One representative GenBank document is shown. 

LOCUS       pGM-NAC2B                4204 bp ds-DNA    circular SYN 04-4?-2020 

DEFINITION  synthetic circular DNA. 

ACCESSION   . 

VERSION     . 

KEYWORDS    pExchange_pseudo_Bac_16S_CatP 

SOURCE      synthetic DNA construct 

  ORGANISM  synthetic DNA construct 

REFERENCE   1  (bases 1 to 4204) 

  AUTHORS   . 

  TITLE     Direct Submission 

  JOURNAL   Exported Tuesday, Apr 25, 2017 from SnapGene Viewer 3.3.3  

            http://www.snapgene.com 

REFERENCE   2  (bases 1 to 4204) 

  AUTHORS   . 

  TITLE     Direct Submission 

  JOURNAL   Exported 2021?10?28? from SnapGene 2.3.2 

            http://www.snapgene.com 

COMMENT     [DEFINITION]: . [LOCUS]: [ACCESSION]:. 

FEATURES             Location/Qualifiers 

     source          1..4204 

                     /organism="synthetic DNA construct" 
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                     /mol_type="other DNA" 

                     /note="color: #ffffff" 

     source          2051..2102 

                     /label="500 bp upstream of tdk BT_2275" 

                     /note="500 bp upstream of tdk BT_2275" 

                     /note="500 bp upstream of tdk  

                     BT_2275;ApEinfo_fwdcolor=#e4e4e4 ApEinfo_revcolor=#e2e2e2  

                     ApEinfo_graphicformat=arrow_data {{0 1 2 0 0 -1} {} 0}  

                     width 5 offset 0" 

                     /note="color: #ffffff" 

     CDS             complement(30..890) 

                     /label="AmpR (bla)" 

                     /note="AmpR" 

                     /note="AmpR (bla);ApEinfo_fwdcolor=#0080c0  

                     ApEinfo_revcolor=#ff6ab5 ApEinfo_graphicformat=arrow_data  

                     {{0 1 2 0 0 -1} {} 0} width 5 offset 0" 

                     /note="color: #ccffcc; direction: LEFT" 

     CDS             1378..2001 

                     /gene="catP" 

                     /note="catP" 

                     /note="color: #993366; direction: RIGHT" 

     misc_feature    2103..3336 

                     /label="GTGCTGTCGCTTCATTCTCTTCCACGACCTTCTCTTCTATCACCGGACAT  

                     TCAACTTCCTCTATTACAGGGGCTTGTTCTTCAACAATGGGGGCTTCACTTTCCGCTT  

                     

CCGCTACAGGAGAAGGCGAGGCTTCCACCGGCACAGCACTTATCTCTTCCGACAACTG  

                     TTCCAAACGCTCCTGCATACGTAGGATGCTCCGCTTCAACAGTTCAGACAAAGTCTGA  

                     GTCGGCTCTTTAGAAAACGTATTCATGAGTAGCTTCAGCTCATGAACATCCAGCTCAA  

                     TATCTGTTAATAGCTTCTGTTTCATTTCCATCCATTGTTATTATGGTGCGAATGTAGG  

                     AATAATTTATGCAATAACTTAAAATAATGGATAATTTAACAGTTCTTGTACATCGAAT  

                     TGTTTACCTTTGTCCACTCATTTATTTAATCAAGAAAGCACAAAAATCACATGGTATT  

                     ATTTTCAGAAGACCACATACAAGAGACCAGAAGAAGAGGTAGAATAGAGGTAATCTGC  

                     GGTTCAATGTTCTCCGGAAAGACGGAGGAATTGATTCGTAGGATGAAGAGAGCCAAGT  

                     TCGCACGCCAGCGTGTAGAGATATTCAAACCGGCCATCGACACCCGTTATTCGGAAGA  

                     AGACGTGGTATCACACGACAGTCATTCCATCGCGTCCACCCCTATCGATTCATCGGCT  
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                     CGACAGTCATTCCATCGCGTCCACCCCTATCGATTCATCGGCT  

                     AGTATCCTGTTGTTCACTTCTGAAATAGATGTAGTCGGCATCGACGAAGCACAGTTCT  

                     TTGATGACGGACTGATTGACGTATGCAGGCAGCTTGCCAATAACGGCATCCGTGTCAT  

                     CATCGCCGGACTGGATATGGACTTTAAAGGGAATCCCTTCGGACCGATGCCTCAATTA  

                     TGTGCCATTGCCGATGAAGTTTCCAAAGTTCATGCGATCTGCGTGAAGTGCGGTGATC  

                     TGGCATCTTTCTCTCATCGTACCGTCAAGAATGACAAGCAGGTACTTCTAGGAGAGAC  

                     

AGCCGAATACGAGCCGCTTTGCAGGGAGTGCTACCTCCGTGCACGGGGAGAGGACGGA  

                     CAGAAGATATAAACTCTATTTAAAACATATATGGAAAGAAAGAAGATAACATT" 

                     /note="Synthetic universal 16S" 

                     /note="Geneious type: Editing History Replacement" 

                     /note="color: #0000ff; direction: RIGHT" 

     rep_origin      3404..4204 

                     /label="R6K ori/RP4 oriT" 

                     /note="R6K ori/RP4 oriT" 

                     /note="R6K ori/RP4 oriT;ApEinfo_fwdcolor=#be7dff  

                     ApEinfo_revcolor=#ff0080 ApEinfo_graphicformat=arrow_data  

                     {{0 1 2 0 0 -1} {} 0} width 5 offset 0" 

                     /note="color: #ffff00" 

ORIGIN 

        1 acgcgttatg agtaaacttg gtctgacagt taccaatgct taatcagtga ggcacctatc 

       61 tcagcgatct gtctatttcg ttcatccata gttgcctgac tccccgtcgt gtagataact 

      121 acgatacggg agggcttacc atctggcccc agtgctgcaa tgataccgcg agacccacgc 

      181 tcaccggctc cagatttatc agcaataaac cagccagccg gaagggccga gcgcagaagt 

      241 ggtcctgcaa ctttatccgc ctccatccag tctattaatt gttgccggga agctagagta 

      301 agtagttcgc cagttaatag tttgcgcaac gttgttgcca ttgctacagg catcgtggtg 

      361 tcacgctcgt cgtttggtat ggcttcattc agctccggtt cccaacgatc aaggcgagtt 

      421 acatgatccc ccatgttgtg caaaaaagcg gttagctcct tcggtcctcc gatcgttgtc 

      481 agaagtaagt tggccgcagt gttatcactc atggttatgg cagcactgca taattctctt 

      541 actgtcatgc catccgtaag atgcttttct gtgactggtg agtactcaac caagtcattc 

      601 tgagaatagt gtatgcggcg accgagttgc tcttgcccgg cgtcaatacg ggataatacc 

      661 gcgccacata gcagaacttt aaaagtgctc atcattggaa aacgttcttc ggggcgaaaa 

      721 ctctcaagga tcttaccgct gttgagatcc agttcgatgt aacccactcg tgcacccaac 

      781 tgatcttcag catcttttac tttcaccagc gtttctgggt gagcaaaaac aggaaggcaa 

      841 aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt gaatactcat actcttcctt 
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      901 tttcaatcat ggccgcggga ttaaaagtcg gggattggtg aacaaaaagg tgtttctctc 

      961 tttaagagaa atatcgtttt gctaaacagt tgatattgag gtatcatttt atcgtaaaag 

     1021 acatttttgc tcaacaattg cttgacggaa atcaacaaat tttagcattt tgtaaaaaag 

     1081 tcgctatata atttggtgaa ttggagttat tttcatattt ttgcatcccg aagagtttct 

     1141 cttaaagaga gaaacatctt ttgcatacct tttccgaccg aatttttatg tcgtaaagag 

     1201 gggctttgca gggggtggac tcagaaagat gagaatagat gactattgta gttgaaacac 

     1261 atagaaagtt gctgatatac agaccgatac gcatatcggg atgaaccatg agtacgttct 

     1321 tttctcaaaa aacataaata ttcgaaaaga gatgcaataa attaaggaga ggttataatg 

     1381 gtatttgaaa aaattgataa aaatagttgg aacagaaaag agtattttga ccactacttt 

     1441 gcaagtgtac cttgtaccta cagcatgacc gttaaagtgg atatcacaca aataaaggaa 

     1501 aagggaatga aactatatcc tgcaatgctt tattatattg caatgattgt aaaccgccat 

     1561 tcagagttta ggacggcaat caatcaagat ggtgaattgg ggatatatga tgagatgata 

     1621 ccaagctata caatatttca caatgatact gaaacatttt ccagcctttg gactgagtgt 

     1681 aagtctgact ttaaatcatt tttagcagat tatgaaagtg atacgcaacg gtatggaaac 

     1741 aatcatagaa tggaaggaaa gccaaatgct ccggaaaaca tttttaatgt atctatgata 

     1801 ccgtggtcaa ccttcgatgg ctttaatctg aatttgcaga aaggatatga ttatttgatt 

     1861 cctattttta ctatggggaa atattataaa gaagataaca aaattatact tcctttggca 

     1921 attcaagttc atcacgcagt atgtgacgga tttcacattt gccgttttgt aaacgaattg 

     1981 caggaattga taaatagtta accaataggc cacatgcaac tgtaaatgtt tacgcgtcct 

     2041 cggtaccgct tcttccacaa cagtctgcgg ttcctgtact atcacaggtt catcttctcc 

     2101 cgcgaattcc tgcagcccgg gtggggatgc gttccattag gtagttggcg gggtaacggc 

     2161 ccaccaagcc tacgatggat aggggttctg agaggaaggt cccccacatt ggaactgaga 

     2221 cacggtccaa actcctacgg gaggcagcag tgaggaatat tggtcaatgg gcgagagcct 

     2281 gaaccagcca agtagcgtga aggatgactg ccctatgggt tgtaaacttc ttttatawgg 

     2341 gaataaagtt cggtacgtgt gggattttgt atgtaccata tgaataagga tcggctaact 

     2401 ccgtgccagc agccgcggta atacggagga tccgagcgtt atccggattt attgggttta 

     2461 aagggagcgt aggtggatcg ttaagtcagt tgtgaaagtt tgcggctcaa ccgtaaaatt 

     2521 gcagttgata ctggaggtct tgagtacagt agaggtaggc ggaattcgtg gtgtagcggt 

     2581 gaaatgctta gatatcacga agaactccga ttgcgaaggc agcttactag actgcaactg 

     2641 acactgatgc tcgaaagtgt gggtatcaaa caggattaga taccctggta gtccacacag 

     2701 taaacgatga atactcgctg tttgcgatat acagtaagcg gccaagcgaa agcattaagt 

     2761 attccacctg gggagtacgc cggcaacggt gaaactcaaa ggaattgacg ggggcccgca 

     2821 caagcggagg aacatgtggt ttaattcgat gatacgcgag gaaccttacc cgggcttaaa 

     2881 ttgctgaatt ggaaacagct tagccgcaag gcagatgtga aggtgctgca tggttgtcgt 

     2941 cagctcgtgc cgtgaggtgt cggcttaagt gccataacga gcgcaaccct tatctttagt 
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     3001 tactaacagg tcatgctgag gactctagag agactgccgt cgtaagatgt gaggaaggtg 

     3061 gggatgacgt caaatcagca cggcccttac gtccggggct acacacgtgt tacaatgggg 

     3121 ggtacagaag gcagctacct ggcgacagga tgctaatccc aaaaacctct ctcagttcgg 

     3181 atcggagtct gcaacccgac tccgtgaagc tggattcgct agtaatcgcg catcagccac 

     3241 ggcgcggtga atacgttccc gggccttgta cacaccgccc gtcaagccat gaaagccggg 

     3301 ggtacctgaa gtacgtggat ccactagttc tagagccgag tcgacggtat cgataagctt 

     3361 gatatcgaat tcctgcagcc cgggggatcc actagttcta gagcggccgc caccgcggtg 

     3421 gaggggaatt cccatgtcag ccgttaagtg ttcctgtgtc actcaaaatt gctttgagag 

     3481 gctctaaggg cttctcagtg cgttacatcc ctggcttgtt gtccacaacc gttaaacctt 

     3541 aaaagcttta aaagccttat atattctttt ttttcttata aaacttaaaa ccttagaggc 

     3601 tatttaagtt gctgatttat attaatttta ttgttcaaac atgagagctt agtacgtgaa 

     3661 acatgagagc ttagtacgtt agccatgaga gcttagtacg ttagccatga gggtttagtt 

     3721 cgttaaacat gagagcttag tacgttaaac atgagagctt agtacgtgaa acatgagagc 

     3781 ttagtacgta ctatcaacag gttgaactgc tgatcttcag atcctctacg ccggacgcat 

     3841 cgtggccgga tcaattccgt tttccgctgc ataaccctgc ttcggggtca ttatagcgat 

     3901 tttttcggta tatccatcct ttttcgcacg atatacagga ttttgccaaa gggttcgtgt 

     3961 agactttcct tggtgtatcc aacggcgtca gccgggcagg ataggtgaag taggcccacc 

     4021 cgcgagcggg tgttccttct tcactgtccc ttattcgcac ctggcggtgc tcaacgggaa 

     4081 tcctgctctg cgaggctggc cggctaccgc cggcgtaaca gatgagggca agcggatggc 

     4141 tgatgaaacc aagccaacca ggaagggcag cccacctatc acggaattga tccccctcga 

     4201 attg 

// 

 


