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pT7_WT-ASD_rRNA (10223 bp)

gtcatcaccgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttct

cagtagtggctttgcgcgctccgtcgacgccatttcgagtagtcgcaccagcacttcgctaagtgtctacagacggacaagtaggcgcaggtcgagcaactcaaaga

rop

10 20 30 40 50 60 70 80 90 100

ccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggg

ggtcttcgcaattacagaccgaagactatttcgcccggtacaattcccgccaaaaaaggacaaaccagtgactacggaggcacattccccctaaagacaagtacccc

rop

110 120 130 140 150 160 170 180 190 200 210

gtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggat

cattactatggctactttgctctctcctacgagtgctatgcccaatgactactacttgtacgggccaatgaccttgcaacactcccatttgttgaccgccataccta

220 230 240 250 260 270 280 290 300 310 320

gcggcgggaccagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgcagatccgga

cgccgccctggtctctttttagtgagtcccagttacggtcgcgaagcaattatgtctacatccacaaggtgtcccatcggtcgtcgtaggacgctacgtctaggcct

330 340 350 360 370 380 390 400 410 420

acataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcag

tgtattaccacgtcccgcgactgaaggcgcaaaggtctgaaatgctttgtgcctttggcttctggtaagtacaacaacgagtccagcgtctgcaaaacgtcgtcgtc

430 440 450 460 470 480 490 500 510 520 530

tcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacaggagcacgatcatgctagtcat

agcgaagtgcaagcgagcgcatagccactaagtaagacgattggtcattccgttggggcggtcggatcggcccaggagttgctgtcctcgtgctagtacgatcagta

540 550 560 570 580 590 600 610 620 630 640

gccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcgttgcgct

cggggcgcgggtggccttcctcgactgacccaacttccgagagttcccgtagccagctctagggccacggattactcactcgattgaatgtaattaacgcaacgcga

650 660 670 680 690 700 710 720 730 740

cactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttct

gtgacgggcgaaaggtcagccctttggacagcacggtcgacgtaattacttagccggttgcgcgcccctctccgccaaacgcataacccgcggtcccaccaaaaaga

lacI

750 760 770 780 790 800 810 820 830 840 850

tttcaccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtt

aaagtggtcactctgcccgttgtcgactaacgggaagtggcggaccgggactctctcaacgtcgttcgccaggtgcgaccaaacggggtcgtccgcttttaggacaa

lacI

860 870 880 890 900 910 920 930 940 950 960
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tgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgc

actaccaccaattgccgccctatattgtactcgacagaagccatagcagcatagggtgatggctctacaggcgtggttgcgcgtcgggcctgagccattaccgcgcg

lacI

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070

attgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtc

taacgcgggtcgcggtagactagcaaccgttggtcgtagcgtcacccttgctacgggagtaagtcgtaaacgtaccaaacaacttttggcctgtaccgtgaggtcag

lacI

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170

gccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcg

cggaagggcaaggcgatagccgacttaaactaacgctcactctataaatacggtcggtcggtctgcgtctgcgcggctctgtcttgaattacccgggcgattgtcgc

lacI

1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280

cgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaaga

gctaaacgaccactgggttacgctggtctacgaggtgcgggtcagcgcatggcagaagtaccctcttttattatgacaactacccacagaccagtctctgtagttct

lacI

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390

aataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtg

ttattgcggccttgtaatcacgtccgtcgaaggtgtcgttaccgtaggaccagtaggtcgcctatcaattactagtcgggtgactgcgcaacgcgctcttctaacac

lacI

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490

caccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacg

gtggcggcgaaatgtccgaagctgcggcgaagcaagatggtagctgtggtggtgcgaccgtgggtcaactagccgcgctctaaattagcggcgctgttaaacgctgc

lacI

1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600

gcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgcc

cgcgcacgtcccggtctgacctccaccgttgcggttagtcgttgctgacaaacgggcggtcaacaacacggtgcgccaacccttacattaagtcgaggcggtagcgg

lacI

1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710

gcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgt

cgaaggtgaaaaagggcgcaaaagcgtctttgcaccgaccggaccaagtggtgcgccctttgccagactattctctgtggccgtatgagacgctgtagcatattgca

lacI

1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810
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tactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctct

atgaccaaagtgtaagtggtgggacttaactgagagaaggcccgcgatagtacggtatggcgctttccaaaacgcggtaagctaccacaggccctagagctgcgaga

lacI promoterlacI

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920

cccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcc

gggaatacgctgaggacgtaatccttcgtcgggtcatcatccaactccggcaactcgtggcggcggcgttccttaccacgtacgttcctctaccgcgggttgtcagg

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030

cccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccag

gggccggtgccccggacggtggtatgggtgcggctttgttcgcgagtactcgggcttcaccgctcgggctagaaggggtagccactacagccgctatatccgcggtc

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140

caaccgcacctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaattaatacgactcactataggggaattg

gttggcgtggacaccgcggccactacggccggtgctacgcaggccgcatctcctagctctagctagagctagggcgctttaattatgctgagtgatatccccttaac

T7 promoter

2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240

tgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatagcgccgctgagaaaaagcgaagcggcactgctctttaacaattt

actcgcctattgttaaggggagatctttattaaaacaaattgaaattcttcctctatatgtatcgcggcgactctttttcgcttcgccgtgacgagaaattgttaaa

rrnG antiterminatorlac operator

2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 2,340 2,350

atcagacaatctgtgtgggcactcgaagatacggattcttaacgtcgcaagacgaaaaatgaataccaagtctcaagagtgaacacgtaattcattacgaagtttaa

tagtctgttagacacacccgtgagcttctatgcctaagaattgcagcgttctgctttttacttatggttcagagttctcacttgtgcattaagtaatgcttcaaatt

rrnG antiterminator

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460

ttctttgagcgtcaaacttttaaattgaagagtttgatcatggctcagattgaacgctggcggcaggcctaacacatgcaagtcgaacggtaacaggaagaagcttg

aagaaactcgcagtttgaaaatttaacttctcaaactagtaccgagtctaacttgcgaccgccgtccggattgtgtacgttcagcttgccattgtccttcttcgaac

16SrRNA 1～1453

2,470 2,480 2,490 2,500 2,510 2,520 2,530 2,540 2,550 2,560

cttctttgctgacgagtggcggacgggtgagtaatgtctgggaaactgcctgatggagggggataactactggaaacggtagctaataccgcataacgtcgcaagac

gaagaaacgactgctcaccgcctgcccactcattacagaccctttgacggactacctccccctattgatgacctttgccatcgattatggcgtattgcagcgttctg

16SrRNA 1～1453

2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670

caaagagggggaccttcgggcctcttgccatcggatgtgcccagatgggattagctagtaggtggggtaacggctcacctaggcgacgatccctagctggtctgaga

gtttctccccctggaagcccggagaacggtagcctacacgggtctaccctaatcgatcatccaccccattgccgagtggatccgctgctagggatcgaccagactct

16SrRNA 1～1453

2,680 2,690 2,700 2,710 2,720 2,730 2,740 2,750 2,760 2,770 2,780
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https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_DIpn9Iui-test/edit 4/12

ggatgaccagccacactggaactgagacacggtccagactcctacgggaggcagcagtggggaatattgcacaatgggcgcaagcctgatgcagccatgccgcgtgt

cctactggtcggtgtgaccttgactctgtgccaggtctgaggatgccctccgtcgtcaccccttataacgtgttacccgcgttcggactacgtcggtacggcgcaca

16SrRNA 1～1453

2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880

atgaagaaggccttcgggttgtaaagtactttcagcggggaggaagggagtaaagttaatacctttgctcattgacgttacccgcagaagaagcaccggctaactcc

tacttcttccggaagcccaacatttcatgaaagtcgcccctccttccctcatttcaattatggaaacgagtaactgcaatgggcgtcttcttcgtggccgattgagg

16SrRNA 1～1453

2,890 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990

gtgccagcagccgcggtaatacggagggtgcaagcgttaatcggaattactgggcgtaaagcgcacgcaggcggtttgttaagtcagatgtgaaatccccgggctca

cacggtcgtcggcgccattatgcctcccacgttcgcaattagccttaatgacccgcatttcgcgtgcgtccgccaaacaattcagtctacactttaggggcccgagt

16SrRNA 1～1453

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100

acctgggaactgcatctgatactggcaagcttgagtctcgtagaggggggtagaattccaggtgtagcggtgaaatgcgtagagatctggaggaataccggtggcga

tggacccttgacgtagactatgaccgttcgaactcagagcatctccccccatcttaaggtccacatcgccactttacgcatctctagacctccttatggccaccgct

16SrRNA 1～1453

3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210

aggcggccccctggacgaagactgacgctcaggtgcgaaagcgtggggagcaaacaggattagataccctggtagtccacgccgtaaacgatgtcgacttggaggtt

tccgccgggggacctgcttctgactgcgagtccacgctttcgcacccctcgtttgtcctaatctatgggaccatcaggtgcggcatttgctacagctgaacctccaa

16SrRNA 1～1453

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310

gtgcccttgaggcgtggcttccggagctaacgcgttaagtcgaccgcctggggagtacggccgcaaggttaaaactcaaatgaattgacgggggcccgcacaagcgg

cacgggaactccgcaccgaaggcctcgattgcgcaattcagctggcggacccctcatgccggcgttccaattttgagtttacttaactgcccccgggcgtgttcgcc

16SrRNA 1～1453

3,320 3,330 3,340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3,420

tggagcatgtggtttaattcgatgcaacgcgaagaaccttacctggtcttgacatccacggaagttttcagagatgagaatgtgccttcgggaaccgtgagacaggt

acctcgtacaccaaattaagctacgttgcgcttcttggaatggaccagaactgtaggtgccttcaaaagtctctactcttacacggaagcccttggcactctgtcca

16SrRNA 1～1453

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530

gctgcatggctgtcgtcagctcgtgttgtgaaatgttgggttaagtcccgcaacgagcgcaacccttatcctttgttgccagcggtccggccgggaactcaaaggag

cgacgtaccgacagcagtcgagcacaacactttacaacccaattcagggcgttgctcgcgttgggaataggaaacaacggtcgccaggccggcccttgagtttcctc

16SrRNA 1～1453

3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630



2023/3/16 12:27:20pT7_WT-ASD_rRNA (10223 bp) (from 3639-4601 bp)
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actgccagtgataaactggaggaaggtggggatgacgtcaagtcatcatggcccttacgaccagggctacacacgtgctacaatggcgcatacaaagagaagcgacc

tgacggtcactatttgacctccttccacccctactgcagttcagtagtaccgggaatgctggtcccgatgtgtgcacgatgttaccgcgtatgtttctcttcgctgg

16SrRNA 1～1453

3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740

tcgcgagagcaagcggacctcataaagtgcgtcgtagtccggattggagtctgcaactcgactccatgaagtcggaatcgctagtaatcgtggatcagaatgccacg

agcgctctcgttcgcctggagtatttcacgcagcatcaggcctaacctcagacgttgagctgaggtacttcagccttagcgatcattagcacctagtcttacggtgc

16SrRNA 1～1453

3,750 3,760 3,770 3,780 3,790 3,800 3,810 3,820 3,830 3,840 3,850

gtgaatacgttcccgggccttgtacacaccgcccgtcacaccatgggagtgggttgcaaaagaagtaggtagcttaaccttcgggagggcgcttaccactttgtgat

cacttatgcaagggcccggaacatgtgtggcgggcagtgtggtaccctcacccaacgttttcttcatccatcgaattggaagccctcccgcgaatggtgaaacacta

16SrRNA 1～1453 16S rRNA 1454～1542

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950

tcatgactggggtgaagtcgtaacaaggtaaccgtaggggaacctgcggttggatcacctccttaccttaaagaagcgtactttgtagtgctcacacagattgtctg

agtactgaccccacttcagcattgttccattggcatccccttggacgccaacctagtggaggaatggaatttcttcgcatgaaacatcacgagtgtgtctaacagac

16S rRNA 1454～1542

3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

atagaaagtgaaaagcaaggcgtttacgcgttgggagtgaggctgaagagaataaggccgttcgctttctattaatgaaagctcaccctacacgaaaatatcacgca

tatctttcacttttcgttccgcaaatgcgcaaccctcactccgacttctcttattccggcaagcgaaagataattactttcgagtgggatgtgcttttatagtgcgt

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170

acgcgtgataagcaattttcgtgtccccttcgtctagaggcccaggacaccgccctttcacggcggtaacaggggttcgaatcccctaggggacgccacttgctggt

tgcgcactattcgttaaaagcacaggggaagcagatctccgggtcctgtggcgggaaagtgccgccattgtccccaagcttaggggatcccctgcggtgaacgacca

4,180 4,190 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280

ttgtgagtgaaagtcgccgaccttaatatctcaaaactcatcttcgggtgatgtttgagatatttgctctttaaaaatctggatcaagctgaaaattgaaacactga

aacactcactttcagcggctggaattatagagttttgagtagaagcccactacaaactctataaacgagaaatttttagacctagttcgacttttaactttgtgact

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380

acaacgagagttgttcgtgagtctctcaaattttcgcaacacgatgatgaatcgaaagaaacatcttcgggttgtgaggttaagcgactaagcgtacacggtggatg

tgttgctctcaacaagcactcagagagtttaaaagcgttgtgctactacttagctttctttgtagaagcccaacactccaattcgctgattcgcatgtgccacctac

23S rRNA 1～2857

4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470 4,480 4,490

ccctggcagtcagaggcgatgaaggacgtgctaatctgcgataagcgtcggtaaggtgatatgaaccgttataaccggcgatttccgaatggggaaacccagtgtgt

gggaccgtcagtctccgctacttcctgcacgattagacgctattcgcagccattccactatacttggcaatattggccgctaaaggcttacccctttgggtcacaca

23S rRNA 1～2857

4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600
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ttcgacacactatcattaactgaatccataggttaatgaggcgaaccgggggaactgaaacatctaagtaccccgaggaaaagaaatcaaccgagattcccccagta

aagctgtgtgatagtaattgacttaggtatccaattactccgcttggcccccttgactttgtagattcatggggctccttttctttagttggctctaagggggtcat

23S rRNA 1～2857

4,610 4,620 4,630 4,640 4,650 4,660 4,670 4,680 4,690 4,700

gcggcgagcgaacggggagcagcccagagcctgaatcagtgtgtgtgttagtggaagcgtctggaaaggcgcgcgatacagggtgacagccccgtacacaaaaatgc

cgccgctcgcttgcccctcgtcgggtctcggacttagtcacacacacaatcaccttcgcagacctttccgcgcgctatgtcccactgtcggggcatgtgtttttacg

23S rRNA 1～2857

4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810

acatgctgtgagctcgatgagtagggcgggacacgtggtatcctgtctgaatatggggggaccatcctccaaggctaaatactcctgactgaccgatagtgaaccag

tgtacgacactcgagctactcatcccgccctgtgcaccataggacagacttatacccccctggtaggaggttccgatttatgaggactgactggctatcacttggtc

23S rRNA 1～2857

4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910 4,920

taccgtgagggaaaggcgaaaagaaccccggcgaggggagtgaaaaagaacctgaaaccgtgtacgtacaagcagtgggagcacgcttaggcgtgtgactgcgtacc

atggcactccctttccgcttttcttggggccgctcccctcactttttcttggactttggcacatgcatgttcgtcaccctcgtgcgaatccgcacactgacgcatgg

23S rRNA 1～2857

4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020

ttttgtataatgggtcagcgacttatattctgtagcaaggttaaccgaataggggagccgaagggaaaccgagtcttaactgggcgttaagttgcagggtatagacc

aaaacatattacccagtcgctgaatataagacatcgttccaattggcttatcccctcggcttccctttggctcagaattgacccgcaattcaacgtcccatatctgg

23S rRNA 1～2857

5,030 5,040 5,050 5,060 5,070 5,080 5,090 5,100 5,110 5,120 5,130

cgaaacccggtgatctagccatgggcaggttgaaggttgggtaacactaactggaggaccgaaccgactaatgttgaaaaattagcggatgacttgtggctgggggt

gctttgggccactagatcggtacccgtccaacttccaacccattgtgattgacctcctggcttggctgattacaactttttaatcgcctactgaacaccgaccccca

23S rRNA 1～2857

5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240

gaaaggccaatcaaaccgggagatagctggttctccccgaaagctatttaggtagcgcctcgtgaattcatctccgggggtagagcactgtttcggcaagggggtca

ctttccggttagtttggccctctatcgaccaagaggggctttcgataaatccatcgcggagcacttaagtagaggcccccatctcgtgacaaagccgttcccccagt

23S rRNA 1～2857

5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 5,330 5,340 5,350

tcccgacttaccaacccgatgcaaactgcgaataccggagaatgttatcacgggagacacacggcgggtgctaacgtccgtcgtgaagagggaaacaacccagaccg

agggctgaatggttgggctacgtttgacgcttatggcctcttacaatagtgccctctgtgtgccgcccacgattgcaggcagcacttctccctttgttgggtctggc

23S rRNA 1～2857

5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450
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ccagctaaggtcccaaagtcatggttaagtgggaaacgatgtgggaaggcccagacagccaggatgttggcttagaagcagccatcatttaaagaaagcgtaatagc

ggtcgattccagggtttcagtaccaattcaccctttgctacacccttccgggtctgtcggtcctacaaccgaatcttcgtcggtagtaaatttctttcgcattatcg

23S rRNA 1～2857

5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560

tcactggtcgagtcggcctgcgcggaagatgtaacggggctaaaccatgcaccgaagctgcggcagcgacgcttatgcgttgttgggtaggggagcgttctgtaagc

agtgaccagctcagccggacgcgccttctacattgccccgatttggtacgtggcttcgacgccgtcgctgcgaatacgcaacaacccatcccctcgcaagacattcg

23S rRNA 1～2857

5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670

ctgcgaaggtgtgctgtgaggcatgctggaggtatcagaagtgcgaatgctgacataagtaacgataaagcgggtgaaaagcccgctcgccggaagaccaagggttc

gacgcttccacacgacactccgtacgacctccatagtcttcacgcttacgactgtattcattgctatttcgcccacttttcgggcgagcggccttctggttcccaag

23S rRNA 1～2857

5,680 5,690 5,700 5,710 5,720 5,730 5,740 5,750 5,760 5,770

ctgtccaacgttaatcggggcagggtgagtcgacccctaaggcgaggccgaaaggcgtagtcgatgggaaacaggttaatattcctgtacttggtgttactgcgaag

gacaggttgcaattagccccgtcccactcagctggggattccgctccggctttccgcatcagctaccctttgtccaattataaggacatgaaccacaatgacgcttc

23S rRNA 1～2857

5,780 5,790 5,800 5,810 5,820 5,830 5,840 5,850 5,860 5,870 5,880

gggggacggagaaggctatgttggccgggcgacggttgtcccggtttaagcgtgtaggctggttttccaggcaaatccggaaaatcaaggctgaggcgtgatgacga

ccccctgcctcttccgatacaaccggcccgctgccaacagggccaaattcgcacatccgaccaaaaggtccgtttaggccttttagttccgactccgcactactgct

23S rRNA 1～2857

5,890 5,900 5,910 5,920 5,930 5,940 5,950 5,960 5,970 5,980 5,990

ggcactacggtgctgaagcaacaaatgccctgcttccaggaaaagcctctaagcatcaggtaacatcaaatcgtaccccaaaccgacacaggtggtcaggtagagaa

ccgtgatgccacgacttcgttgtttacgggacgaaggtccttttcggagattcgtagtccattgtagtttagcatggggtttggctgtgtccaccagtccatctctt

23S rRNA 1～2857

6,000 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090

taccaaggcgcttgagagaactcgggtgaaggaactaggcaaaatggtgccgtaacttcgggagaaggcacgctgatatgtaggtgaggtccctcgcggatggagct

atggttccgcgaactctcttgagcccacttccttgatccgttttaccacggcattgaagccctcttccgtgcgactatacatccactccagggagcgcctacctcga

23S rRNA 1～2857

6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200

gaaatcagtcgaagataccagctggctgcaactgtttattaaaaacacagcactgtgcaaacacgaaagtggacgtatacggtgtgacgcctgcccggtgccggaag

ctttagtcagcttctatggtcgaccgacgttgacaaataatttttgtgtcgtgacacgtttgtgctttcacctgcatatgccacactgcggacgggccacggccttc

23S rRNA 1～2857

6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310
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https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_DIpn9Iui-test/edit 8/12

gttaattgatggggttagcgcaagcgaagctcttgatcgaagccccggtaaacggcggccgtaactataacggtcctaaggtagcgaaattccttgtcgggtaagtt

caattaactaccccaatcgcgttcgcttcgagaactagcttcggggccatttgccgccggcattgatattgccaggattccatcgctttaaggaacagcccattcaa

23S rRNA 1～2857

6,320 6,330 6,340 6,350 6,360 6,370 6,380 6,390 6,400 6,410 6,420

ccgacctgcacgaatggcgtaatgatggccaggctgtctccacccgagactcagtgaaattgaactcgctgtgaagatgcagtgtacccgcggcaagacggaaagac

ggctggacgtgcttaccgcattactaccggtccgacagaggtgggctctgagtcactttaacttgagcgacacttctacgtcacatgggcgccgttctgcctttctg

23S rRNA 1～2857

6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520

cccgtgaacctttactatagcttgacactgaacattgagccttgatgtgtaggataggtgggaggctttgaagtgtggacgccagtctgcatggagccgaccttgaa

gggcacttggaaatgatatcgaactgtgacttgtaactcggaactacacatcctatccaccctccgaaacttcacacctgcggtcagacgtacctcggctggaactt

23S rRNA 1～2857

6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630

ataccaccctttaatgtttgatgttctaacgttgacccgtaatccgggttgcggacagtgtctggtgggtagtttgactggggcggtctcctcctaaagagtaacgg

tatggtgggaaattacaaactacaagattgcaactgggcattaggcccaacgcctgtcacagaccacccatcaaactgaccccgccagaggaggatttctcattgcc

23S rRNA 1～2857

6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740

aggagcacgaaggttggctaatcctggtcggacatcaggaggttagtgcaatggcataagccagcttgactgcgagcgtgacggcgcgagcaggtgcgaaagcaggt

tcctcgtgcttccaaccgattaggaccagcctgtagtcctccaatcacgttaccgtattcggtcgaactgacgctcgcactgccgcgctcgtccacgctttcgtcca

23S rRNA 1～2857

6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840

catagtgatccggtggttctgaatggaagggccatcgctcaacggataaaaggtactccggggataacaggctgataccgcccaagagttcatatcgacggcggtgt

gtatcactaggccaccaagacttaccttcccggtagcgagttgcctattttccatgaggcccctattgtccgactatggcgggttctcaagtatagctgccgccaca

23S rRNA 1～2857

6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,940 6,950

ttggcacctcgatgtcggctcatcacatcctggggctgaagtaggtcccaagggtatggctgttcgccatttaaagtggtacgcgagctgggtttagaacgtcgtga

aaccgtggagctacagccgagtagtgtaggaccccgacttcatccagggttcccataccgacaagcggtaaatttcaccatgcgctcgacccaaatcttgcagcact

23S rRNA 1～2857

6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060

gacagttcggtccctatctgccgtgggcgctggagaactgaggggggctgctcctagtacgagaggaccggagtggacgcatcactggtgttcgggttgtcatgcca

ctgtcaagccagggatagacggcacccgcgacctcttgactccccccgacgaggatcatgctctcctggcctcacctgcgtagtgaccacaagcccaacagtacggt

23S rRNA 1～2857

7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7,160
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atggcactgcccggtagctaaatgcggaagagataagtgctgaaagcatctaagcacgaaacttgccccgagatgagttctccctgaccctttaagggtcctgaagg

taccgtgacgggccatcgatttacgccttctctattcacgactttcgtagattcgtgctttgaacggggctctactcaagagggactgggaaattcccaggacttcc

23S rRNA 1～2857

7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270

aacgttgaagacgacgacgttgataggccgggtgtgtaagcgcagcgatgcgttgagctaaccggtactaatgaaccgtgaggcttaaccttacaacgccgaagctg

ttgcaacttctgctgctgcaactatccggcccacacattcgcgtcgctacgcaactcgattggccatgattacttggcactccgaattggaatgttgcggcttcgac

23S rRNA 2858～290423S rRNA 1～2857

7,280 7,290 7,300 7,310 7,320 7,330 7,340 7,350 7,360 7,370 7,380

ttttggcggatgagagaagattttcagcctgatacagattaaatcagaacgcagaagcggtctgataaaacagaatttgcctggcggcagtagcgcggtggtcccac

aaaaccgcctactctcttctaaaagtcggactatgtctaatttagtcttgcgtcttcgccagactattttgtcttaaacggaccgccgtcatcgcgccaccagggtg

5S rRNA

7,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490

ctgaccccatgccgaactcagaagtgaaacgccgtagcgccgatggtagtgtggggtctccccatgcgagagtagggaactgccaggcatcaaataaagctgagttg

gactggggtacggcttgagtcttcactttgcggcatcgcggctaccatcacaccccagaggggtacgctctcatcccttgacggtccgtagtttatttcgactcaac

5S rRNA

7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,580 7,590

gctgctgccaccgctgagcaataactagcataaccccttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggcgaatgg

cgacgacggtggcgactcgttattgatcgtattggggaaccccggagatttgcccagaactccccaaaaaacgactttcctccttgatataggcctaaccgcttacc

T7 terminator

7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700

gacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttccc

ctgcgcgggacatcgccgcgtaattcgcgccgcccacaccaccaatgcgcgtcgcactggcgatgtgaacggtcgcgggatcgcgggcgaggaaagcgaaagaaggg

f1 ori

7,710 7,720 7,730 7,740 7,750 7,760 7,770 7,780 7,790 7,800 7,810

ttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttg

aaggaaagagcggtgcaagcggccgaaaggggcagttcgagatttagcccccgagggaaatcccaaggctaaatcacgaaatgccgtggagctggggttttttgaac

f1 ori

7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910

attagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactgga

taatcccactaccaagtgcatcacccggtagcgggactatctgccaaaaagcgggaaactgcaacctcaggtgcaagaaattatcacctgagaacaaggtttgacct

f1 ori

7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020
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acaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaa

tgttgtgagttgggatagagccagataagaaaactaaatattccctaaaacggctaaagccggataaccaattttttactcgactaaattgtttttaaattgcgctt

f1 ori

8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130

ttttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgc

aaaattgttttataattgcaaatgttaaagtccaccgtgaaaagcccctttacacgcgccttggggataaacaaataaaaagatttatgtaagtttatacataggcg

f1 ori

8,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230

tcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatga

agtacttaattaagaatctttttgagtagctcgtagtttactttgacgttaaataagtatagtcctaatagttatggtataaaaactttttcggcaaagacattact

KanR

8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340

aggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaa

tcctcttttgagtggctccgtcaaggtatcctaccgttctaggaccatagccagacgctaaggctgagcaggttgtagttatgttggataattaaaggggagcagtt

KanR

8,350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450

aaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagccatta

tttattccaatagttcactctttagtggtactcactgctgacttaggccactcttaccgttttcaaatacgtaaagaaaggtctgaacaagttgtccggtcggtaat

KanR

8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560

cgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacagg

gcgagcagtagttttagtgagcgtagttggtttggcaataagtaagcactaacgcggactcgctctgctttatgcgctagcgacaattttcctgttaatgtttgtcc

KanR

8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660

aatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcag

ttagcttacgttggccgcgtccttgtgacggtcgcgtagttgttataaaagtggacttagtcctataagaagattatggaccttacgacaaaagggcccctagcgtc

KanR

8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770

tggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatca

accactcattggtacgtagtagtcctcatgcctattttacgaactaccagccttctccgtatttaaggcagtcggtcaaatcagactggtagagtagacattgtagt

KanR

8,780 8,790 8,800 8,810 8,820 8,830 8,840 8,850 8,860 8,870 8,880
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ttggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgacattatcgcgagccca

aaccgttgcgatggaaacggtacaaagtctttgttgagaccgcgtagcccgaagggtatgttagctatctaacagcgtggactaacgggctgtaatagcgctcgggt

KanR

8,890 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980

tttatacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgt

aaatatgggtatatttagtcgtaggtacaaccttaaattagcgccggatctcgttctgcaaagggcaacttataccgagtattgtggggaacataatgacaaataca

KanR

8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090

aagcagacagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatccttt

ttcgtctgtcaaaataacaagtactggttttagggaattgcactcaaaagcaaggtgactcgcagtctggggcatcttttctagtttcctagaagaactctaggaaa

ori

9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200

ttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggct

aaaagacgcgcattagacgacgaacgtttgtttttttggtggcgatggtcgccaccaaacaaacggcctagttctcgatggttgagaaaaaggcttccattgaccga

ori

9,210 9,220 9,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300

tcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctg

agtcgtctcgcgtctatggtttatgacaggaagatcacatcggcatcaatccggtggtgaagttcttgagacatcgtggcggatgtatggagcgagacgattaggac

ori

9,310 9,320 9,330 9,340 9,350 9,360 9,370 9,380 9,390 9,400 9,410

ttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtg

aatggtcaccgacgacggtcaccgctattcagcacagaatggcccaacctgagttctgctatcaatggcctattccgcgtcgccagcccgacttgccccccaagcac

ori

9,420 9,430 9,440 9,450 9,460 9,470 9,480 9,490 9,500 9,510 9,520

cacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatc

gtgtgtcgggtcgaacctcgcttgctggatgtggcttgactctatggatgtcgcactcgatactctttcgcggtgcgaagggcttccctctttccgcctgtccatag

ori

9,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630

cggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgt

gccattcgccgtcccagccttgtcctctcgcgtgctccctcgaaggtccccctttgcggaccatagaaatatcaggacagcccaaagcggtggagactgaactcgca

ori

9,640 9,650 9,660 9,670 9,680 9,690 9,700 9,710 9,720 9,730
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cgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctt

gctaaaaacactacgagcagtccccccgcctcggatacctttttgcggtcgttgcgccggaaaaatgccaaggaccggaaaacgaccggaaaacgagtgtacaagaa

ori

9,740 9,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840

tcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgagg

aggacgcaataggggactaagacacctattggcataatggcggaaactcactcgactatggcgagcggcgtcggcttgctggctcgcgtcgctcagtcactcgctcc

9,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 9,930 9,940 9,950

aagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagt

ttcgccttctcgcggactacgccataaaagaggaatgcgtagacacgccataaagtgtggcgtatataccacgtgagagtcatgttagacgagactacggcgtatca

bom

9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050

taagccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggcat

attcggtcatatgtgaggcgatagcgatgcactgacccagtaccgacgcggggctgtgggcggttgtgggcgactgcgcgggactgcccgaacagacgagggccgta

bom

10,060 10,070 10,080 10,090 10,100 10,110 10,120 10,130 10,140 10,150 10,160

ccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcacc

ggcgaatgtctgttcgacactggcagaggccctcgacgtacacagtctccaaaagtgg

rop

10,170 10,180 10,190 10,200 10,210 10,220



2023/3/16 12:34:22(from 1-963 bp)
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pT7_or1-oASD_rRNA(SpcR) (10223 bp)

gtcatcaccgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttct

cagtagtggctttgcgcgctccgtcgacgccatttcgagtagtcgcaccagcacttcgctaagtgtctacagacggacaagtaggcgcaggtcgagcaactcaaaga

rop

10 20 30 40 50 60 70 80 90 100

ccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggg

ggtcttcgcaattacagaccgaagactatttcgcccggtacaattcccgccaaaaaaggacaaaccagtgactacggaggcacattccccctaaagacaagtacccc

rop

110 120 130 140 150 160 170 180 190 200 210

gtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggat

cattactatggctactttgctctctcctacgagtgctatgcccaatgactactacttgtacgggccaatgaccttgcaacactcccatttgttgaccgccataccta

220 230 240 250 260 270 280 290 300 310 320

gcggcgggaccagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgcagatccgga

cgccgccctggtctctttttagtgagtcccagttacggtcgcgaagcaattatgtctacatccacaaggtgtcccatcggtcgtcgtaggacgctacgtctaggcct

330 340 350 360 370 380 390 400 410 420

acataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcag

tgtattaccacgtcccgcgactgaaggcgcaaaggtctgaaatgctttgtgcctttggcttctggtaagtacaacaacgagtccagcgtctgcaaaacgtcgtcgtc

430 440 450 460 470 480 490 500 510 520 530

tcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacaggagcacgatcatgctagtcat

agcgaagtgcaagcgagcgcatagccactaagtaagacgattggtcattccgttggggcggtcggatcggcccaggagttgctgtcctcgtgctagtacgatcagta

540 550 560 570 580 590 600 610 620 630 640

gccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcgttgcgct

cggggcgcgggtggccttcctcgactgacccaacttccgagagttcccgtagccagctctagggccacggattactcactcgattgaatgtaattaacgcaacgcga

650 660 670 680 690 700 710 720 730 740

cactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttct

gtgacgggcgaaaggtcagccctttggacagcacggtcgacgtaattacttagccggttgcgcgcccctctccgccaaacgcataacccgcggtcccaccaaaaaga

lacI

750 760 770 780 790 800 810 820 830 840 850

tttcaccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtt

aaagtggtcactctgcccgttgtcgactaacgggaagtggcggaccgggactctctcaacgtcgttcgccaggtgcgaccaaacggggtcgtccgcttttaggacaa

lacI

860 870 880 890 900 910 920 930 940 950 960



2023/3/16 12:34:22pT7_or1-oASD_rRNA(SpcR) (10223 bp) (from 964-1819 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_WAa9LtVp-pt7_or1-oasd_rrnaspcr/edit 2/12

tgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgc

actaccaccaattgccgccctatattgtactcgacagaagccatagcagcatagggtgatggctctacaggcgtggttgcgcgtcgggcctgagccattaccgcgcg

lacI

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070

attgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtc

taacgcgggtcgcggtagactagcaaccgttggtcgtagcgtcacccttgctacgggagtaagtcgtaaacgtaccaaacaacttttggcctgtaccgtgaggtcag

lacI

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170

gccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcg

cggaagggcaaggcgatagccgacttaaactaacgctcactctataaatacggtcggtcggtctgcgtctgcgcggctctgtcttgaattacccgggcgattgtcgc

lacI

1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280

cgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaaga

gctaaacgaccactgggttacgctggtctacgaggtgcgggtcagcgcatggcagaagtaccctcttttattatgacaactacccacagaccagtctctgtagttct

lacI

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390

aataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtg

ttattgcggccttgtaatcacgtccgtcgaaggtgtcgttaccgtaggaccagtaggtcgcctatcaattactagtcgggtgactgcgcaacgcgctcttctaacac

lacI

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490

caccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacg

gtggcggcgaaatgtccgaagctgcggcgaagcaagatggtagctgtggtggtgcgaccgtgggtcaactagccgcgctctaaattagcggcgctgttaaacgctgc

lacI

1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600

gcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgcc

cgcgcacgtcccggtctgacctccaccgttgcggttagtcgttgctgacaaacgggcggtcaacaacacggtgcgccaacccttacattaagtcgaggcggtagcgg

lacI

1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710

gcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgt

cgaaggtgaaaaagggcgcaaaagcgtctttgcaccgaccggaccaagtggtgcgccctttgccagactattctctgtggccgtatgagacgctgtagcatattgca

lacI

1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810



2023/3/16 12:34:22pT7_or1-oASD_rRNA(SpcR) (10223 bp) (from 1820-2782 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_WAa9LtVp-pt7_or1-oasd_rrnaspcr/edit 3/12

tactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctct

atgaccaaagtgtaagtggtgggacttaactgagagaaggcccgcgatagtacggtatggcgctttccaaaacgcggtaagctaccacaggccctagagctgcgaga

lacI promoterlacI

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920

cccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcc

gggaatacgctgaggacgtaatccttcgtcgggtcatcatccaactccggcaactcgtggcggcggcgttccttaccacgtacgttcctctaccgcgggttgtcagg

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030

cccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccag

gggccggtgccccggacggtggtatgggtgcggctttgttcgcgagtactcgggcttcaccgctcgggctagaaggggtagccactacagccgctatatccgcggtc

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140

caaccgcacctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaattaatacgactcactataggggaattg

gttggcgtggacaccgcggccactacggccggtgctacgcaggccgcatctcctagctctagctagagctagggcgctttaattatgctgagtgatatccccttaac

T7 promoter

2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240

tgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatagcgccgctgagaaaaagcgaagcggcactgctctttaacaattt

actcgcctattgttaaggggagatctttattaaaacaaattgaaattcttcctctatatgtatcgcggcgactctttttcgcttcgccgtgacgagaaattgttaaa

rrnG antiterminatorlac operator

2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 2,340 2,350

atcagacaatctgtgtgggcactcgaagatacggattcttaacgtcgcaagacgaaaaatgaataccaagtctcaagagtgaacacgtaattcattacgaagtttaa

tagtctgttagacacacccgtgagcttctatgcctaagaattgcagcgttctgctttttacttatggttcagagttctcacttgtgcattaagtaatgcttcaaatt

rrnG antiterminator

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460

ttctttgagcgtcaaacttttaaattgaagagtttgatcatggctcagattgaacgctggcggcaggcctaacacatgcaagtcgaacggtaacaggaagaagcttg

aagaaactcgcagtttgaaaatttaacttctcaaactagtaccgagtctaacttgcgaccgccgtccggattgtgtacgttcagcttgccattgtccttcttcgaac

16SrRNA 1～1453

2,470 2,480 2,490 2,500 2,510 2,520 2,530 2,540 2,550 2,560

cttctttgctgacgagtggcggacgggtgagtaatgtctgggaaactgcctgatggagggggataactactggaaacggtagctaataccgcataacgtcgcaagac

gaagaaacgactgctcaccgcctgcccactcattacagaccctttgacggactacctccccctattgatgacctttgccatcgattatggcgtattgcagcgttctg

16SrRNA 1～1453

2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670

caaagagggggaccttcgggcctcttgccatcggatgtgcccagatgggattagctagtaggtggggtaacggctcacctaggcgacgatccctagctggtctgaga

gtttctccccctggaagcccggagaacggtagcctacacgggtctaccctaatcgatcatccaccccattgccgagtggatccgctgctagggatcgaccagactct

16SrRNA 1～1453

2,680 2,690 2,700 2,710 2,720 2,730 2,740 2,750 2,760 2,770 2,780



2023/3/16 12:34:22pT7_or1-oASD_rRNA(SpcR) (10223 bp) (from 2783-3638 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_WAa9LtVp-pt7_or1-oasd_rrnaspcr/edit 4/12

ggatgaccagccacactggaactgagacacggtccagactcctacgggaggcagcagtggggaatattgcacaatgggcgcaagcctgatgcagccatgccgcgtgt

cctactggtcggtgtgaccttgactctgtgccaggtctgaggatgccctccgtcgtcaccccttataacgtgttacccgcgttcggactacgtcggtacggcgcaca

16SrRNA 1～1453

2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880

atgaagaaggccttcgggttgtaaagtactttcagcggggaggaagggagtaaagttaatacctttgctcattgacgttacccgcagaagaagcaccggctaactcc

tacttcttccggaagcccaacatttcatgaaagtcgcccctccttccctcatttcaattatggaaacgagtaactgcaatgggcgtcttcttcgtggccgattgagg

16SrRNA 1～1453

2,890 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990

gtgccagcagccgcggtaatacggagggtgcaagcgttaatcggaattactgggcgtaaagcgcacgcaggcggtttgttaagtcagatgtgaaatccccgggctca

cacggtcgtcggcgccattatgcctcccacgttcgcaattagccttaatgacccgcatttcgcgtgcgtccgccaaacaattcagtctacactttaggggcccgagt

16SrRNA 1～1453

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100

acctgggaactgcatctgatactggcaagcttgagtctcgtagaggggggtagaattccaggtgtagcggtgaaatgcgtagagatctggaggaataccggtggcga

tggacccttgacgtagactatgaccgttcgaactcagagcatctccccccatcttaaggtccacatcgccactttacgcatctctagacctccttatggccaccgct

16SrRNA 1～1453

3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210

aggcggccccctggacgaagactgacgctcaggtgcgaaagcgtggggagcaaacaggattagataccctggtagtccacgccgtaaacgatgtcgacttggaggtt

tccgccgggggacctgcttctgactgcgagtccacgctttcgcacccctcgtttgtcctaatctatgggaccatcaggtgcggcatttgctacagctgaacctccaa

16SrRNA 1～1453

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310

gtgcccttgaggcgtggcttccggagctaacgcgttaagtcgaccgcctggggagtacggccgcaaggttaaaactcaaatgaattgacgggggcccgcacaagcgg

cacgggaactccgcaccgaaggcctcgattgcgcaattcagctggcggacccctcatgccggcgttccaattttgagtttacttaactgcccccgggcgtgttcgcc

16SrRNA 1～1453

3,320 3,330 3,340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3,420

tggagcatgtggtttaattcgatgcaacgcgaagaaccttacctggtcttgacatccacggaagttttcagagatgagaatgtgccttcgggaaccgtgagacaggt

acctcgtacaccaaattaagctacgttgcgcttcttggaatggaccagaactgtaggtgccttcaaaagtctctactcttacacggaagcccttggcactctgtcca

16SrRNA 1～1453

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530

gctgcatggctgtcgtcagctcgtgttgtgaaatgttgggttaagtcccgcaacgagcgcaacccttatcctttgttgccagcggtccggccgggaactcaaaggag

cgacgtaccgacagcagtcgagcacaacactttacaacccaattcagggcgttgctcgcgttgggaataggaaacaacggtcgccaggccggcccttgagtttcctc

16SrRNA 1～1453

3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630



2023/3/16 12:34:22pT7_or1-oASD_rRNA(SpcR) (10223 bp) (from 3639-4601 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_WAa9LtVp-pt7_or1-oasd_rrnaspcr/edit 5/12

actgccagtgataaactggaggaaggtggggatgatgtcaagtcatcatggcccttacgaccagggctacacacgtgctacaatggcgcatacaaagagaagcgacc

tgacggtcactatttgacctccttccacccctactacagttcagtagtaccgggaatgctggtcccgatgtgtgcacgatgttaccgcgtatgtttctcttcgctgg

16SrRNA 1～1453

3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740

tcgcgagagcaagcggacctcataaagtgcgtcgtagtccggattggagtctgcaactcgactccatgaagtcggaatcgctagtaatcgtggatcagaatgccacg

agcgctctcgttcgcctggagtatttcacgcagcatcaggcctaacctcagacgttgagctgaggtacttcagccttagcgatcattagcacctagtcttacggtgc

16SrRNA 1～1453

3,750 3,760 3,770 3,780 3,790 3,800 3,810 3,820 3,830 3,840 3,850

gtgaatacgttcccgggccttgtacacaccgcccgtcacaccatgggagtgggttgcaaaagaagtaggtagcttaaccttcgggagggcgcttaccactttgtgat

cacttatgcaagggcccggaacatgtgtggcgggcagtgtggtaccctcacccaacgttttcttcatccatcgaattggaagccctcccgcgaatggtgaaacacta

16SrRNA 1～1453 16S rRNA 1454～1542

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950

tcatgactggggtgaagtcgtaacaaggtaaccgtaggggaacctgcggttggatcaCGAGACtaccttaaagaagcgtactttgtagtgctcacacagattgtctg

agtactgaccccacttcagcattgttccattggcatccccttggacgccaacctagtGCTCTGatggaatttcttcgcatgaaacatcacgagtgtgtctaacagac

16S rRNA 1454～1542

3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

atagaaagtgaaaagcaaggcgtttacgcgttgggagtgaggctgaagagaataaggccgttcgctttctattaatgaaagctcaccctacacgaaaatatcacgca

tatctttcacttttcgttccgcaaatgcgcaaccctcactccgacttctcttattccggcaagcgaaagataattactttcgagtgggatgtgcttttatagtgcgt

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170

acgcgtgataagcaattttcgtgtccccttcgtctagaggcccaggacaccgccctttcacggcggtaacaggggttcgaatcccctaggggacgccacttgctggt

tgcgcactattcgttaaaagcacaggggaagcagatctccgggtcctgtggcgggaaagtgccgccattgtccccaagcttaggggatcccctgcggtgaacgacca

4,180 4,190 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280

ttgtgagtgaaagtcgccgaccttaatatctcaaaactcatcttcgggtgatgtttgagatatttgctctttaaaaatctggatcaagctgaaaattgaaacactga

aacactcactttcagcggctggaattatagagttttgagtagaagcccactacaaactctataaacgagaaatttttagacctagttcgacttttaactttgtgact

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380

acaacgagagttgttcgtgagtctctcaaattttcgcaacacgatgatgaatcgaaagaaacatcttcgggttgtgaggttaagcgactaagcgtacacggtggatg

tgttgctctcaacaagcactcagagagtttaaaagcgttgtgctactacttagctttctttgtagaagcccaacactccaattcgctgattcgcatgtgccacctac

23S rRNA 1～2857

4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470 4,480 4,490

ccctggcagtcagaggcgatgaaggacgtgctaatctgcgataagcgtcggtaaggtgatatgaaccgttataaccggcgatttccgaatggggaaacccagtgtgt

gggaccgtcagtctccgctacttcctgcacgattagacgctattcgcagccattccactatacttggcaatattggccgctaaaggcttacccctttgggtcacaca

23S rRNA 1～2857

4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600



2023/3/16 12:34:22pT7_or1-oASD_rRNA(SpcR) (10223 bp) (from 4602-5457 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_WAa9LtVp-pt7_or1-oasd_rrnaspcr/edit 6/12

ttcgacacactatcattaactgaatccataggttaatgaggcgaaccgggggaactgaaacatctaagtaccccgaggaaaagaaatcaaccgagattcccccagta

aagctgtgtgatagtaattgacttaggtatccaattactccgcttggcccccttgactttgtagattcatggggctccttttctttagttggctctaagggggtcat

23S rRNA 1～2857

4,610 4,620 4,630 4,640 4,650 4,660 4,670 4,680 4,690 4,700

gcggcgagcgaacggggagcagcccagagcctgaatcagtgtgtgtgttagtggaagcgtctggaaaggcgcgcgatacagggtgacagccccgtacacaaaaatgc

cgccgctcgcttgcccctcgtcgggtctcggacttagtcacacacacaatcaccttcgcagacctttccgcgcgctatgtcccactgtcggggcatgtgtttttacg

23S rRNA 1～2857

4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810

acatgctgtgagctcgatgagtagggcgggacacgtggtatcctgtctgaatatggggggaccatcctccaaggctaaatactcctgactgaccgatagtgaaccag

tgtacgacactcgagctactcatcccgccctgtgcaccataggacagacttatacccccctggtaggaggttccgatttatgaggactgactggctatcacttggtc

23S rRNA 1～2857

4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910 4,920

taccgtgagggaaaggcgaaaagaaccccggcgaggggagtgaaaaagaacctgaaaccgtgtacgtacaagcagtgggagcacgcttaggcgtgtgactgcgtacc

atggcactccctttccgcttttcttggggccgctcccctcactttttcttggactttggcacatgcatgttcgtcaccctcgtgcgaatccgcacactgacgcatgg

23S rRNA 1～2857

4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020

ttttgtataatgggtcagcgacttatattctgtagcaaggttaaccgaataggggagccgaagggaaaccgagtcttaactgggcgttaagttgcagggtatagacc

aaaacatattacccagtcgctgaatataagacatcgttccaattggcttatcccctcggcttccctttggctcagaattgacccgcaattcaacgtcccatatctgg

23S rRNA 1～2857

5,030 5,040 5,050 5,060 5,070 5,080 5,090 5,100 5,110 5,120 5,130

cgaaacccggtgatctagccatgggcaggttgaaggttgggtaacactaactggaggaccgaaccgactaatgttgaaaaattagcggatgacttgtggctgggggt

gctttgggccactagatcggtacccgtccaacttccaacccattgtgattgacctcctggcttggctgattacaactttttaatcgcctactgaacaccgaccccca

23S rRNA 1～2857

5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240

gaaaggccaatcaaaccgggagatagctggttctccccgaaagctatttaggtagcgcctcgtgaattcatctccgggggtagagcactgtttcggcaagggggtca

ctttccggttagtttggccctctatcgaccaagaggggctttcgataaatccatcgcggagcacttaagtagaggcccccatctcgtgacaaagccgttcccccagt

23S rRNA 1～2857

5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 5,330 5,340 5,350

tcccgacttaccaacccgatgcaaactgcgaataccggagaatgttatcacgggagacacacggcgggtgctaacgtccgtcgtgaagagggaaacaacccagaccg

agggctgaatggttgggctacgtttgacgcttatggcctcttacaatagtgccctctgtgtgccgcccacgattgcaggcagcacttctccctttgttgggtctggc

23S rRNA 1～2857

5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450



2023/3/16 12:34:22pT7_or1-oASD_rRNA(SpcR) (10223 bp) (from 5458-6313 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_WAa9LtVp-pt7_or1-oasd_rrnaspcr/edit 7/12

ccagctaaggtcccaaagtcatggttaagtgggaaacgatgtgggaaggcccagacagccaggatgttggcttagaagcagccatcatttaaagaaagcgtaatagc

ggtcgattccagggtttcagtaccaattcaccctttgctacacccttccgggtctgtcggtcctacaaccgaatcttcgtcggtagtaaatttctttcgcattatcg

23S rRNA 1～2857

5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560

tcactggtcgagtcggcctgcgcggaagatgtaacggggctaaaccatgcaccgaagctgcggcagcgacgcttatgcgttgttgggtaggggagcgttctgtaagc

agtgaccagctcagccggacgcgccttctacattgccccgatttggtacgtggcttcgacgccgtcgctgcgaatacgcaacaacccatcccctcgcaagacattcg

23S rRNA 1～2857

5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670

ctgcgaaggtgtgctgtgaggcatgctggaggtatcagaagtgcgaatgctgacataagtaacgataaagcgggtgaaaagcccgctcgccggaagaccaagggttc

gacgcttccacacgacactccgtacgacctccatagtcttcacgcttacgactgtattcattgctatttcgcccacttttcgggcgagcggccttctggttcccaag

23S rRNA 1～2857

5,680 5,690 5,700 5,710 5,720 5,730 5,740 5,750 5,760 5,770

ctgtccaacgttaatcggggcagggtgagtcgacccctaaggcgaggccgaaaggcgtagtcgatgggaaacaggttaatattcctgtacttggtgttactgcgaag

gacaggttgcaattagccccgtcccactcagctggggattccgctccggctttccgcatcagctaccctttgtccaattataaggacatgaaccacaatgacgcttc

23S rRNA 1～2857

5,780 5,790 5,800 5,810 5,820 5,830 5,840 5,850 5,860 5,870 5,880

gggggacggagaaggctatgttggccgggcgacggttgtcccggtttaagcgtgtaggctggttttccaggcaaatccggaaaatcaaggctgaggcgtgatgacga

ccccctgcctcttccgatacaaccggcccgctgccaacagggccaaattcgcacatccgaccaaaaggtccgtttaggccttttagttccgactccgcactactgct

23S rRNA 1～2857

5,890 5,900 5,910 5,920 5,930 5,940 5,950 5,960 5,970 5,980 5,990

ggcactacggtgctgaagcaacaaatgccctgcttccaggaaaagcctctaagcatcaggtaacatcaaatcgtaccccaaaccgacacaggtggtcaggtagagaa

ccgtgatgccacgacttcgttgtttacgggacgaaggtccttttcggagattcgtagtccattgtagtttagcatggggtttggctgtgtccaccagtccatctctt

23S rRNA 1～2857

6,000 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090

taccaaggcgcttgagagaactcgggtgaaggaactaggcaaaatggtgccgtaacttcgggagaaggcacgctgatatgtaggtgaggtccctcgcggatggagct

atggttccgcgaactctcttgagcccacttccttgatccgttttaccacggcattgaagccctcttccgtgcgactatacatccactccagggagcgcctacctcga

23S rRNA 1～2857

6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200

gaaatcagtcgaagataccagctggctgcaactgtttattaaaaacacagcactgtgcaaacacgaaagtggacgtatacggtgtgacgcctgcccggtgccggaag

ctttagtcagcttctatggtcgaccgacgttgacaaataatttttgtgtcgtgacacgtttgtgctttcacctgcatatgccacactgcggacgggccacggccttc

23S rRNA 1～2857

6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310



2023/3/16 12:34:22pT7_or1-oASD_rRNA(SpcR) (10223 bp) (from 6314-7169 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_WAa9LtVp-pt7_or1-oasd_rrnaspcr/edit 8/12

gttaattgatggggttagcgcaagcgaagctcttgatcgaagccccggtaaacggcggccgtaactataacggtcctaaggtagcgaaattccttgtcgggtaagtt

caattaactaccccaatcgcgttcgcttcgagaactagcttcggggccatttgccgccggcattgatattgccaggattccatcgctttaaggaacagcccattcaa

23S rRNA 1～2857

6,320 6,330 6,340 6,350 6,360 6,370 6,380 6,390 6,400 6,410 6,420

ccgacctgcacgaatggcgtaatgatggccaggctgtctccacccgagactcagtgaaattgaactcgctgtgaagatgcagtgtacccgcggcaagacggaaagac

ggctggacgtgcttaccgcattactaccggtccgacagaggtgggctctgagtcactttaacttgagcgacacttctacgtcacatgggcgccgttctgcctttctg

23S rRNA 1～2857

6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520

cccgtgaacctttactatagcttgacactgaacattgagccttgatgtgtaggataggtgggaggctttgaagtgtggacgccagtctgcatggagccgaccttgaa

gggcacttggaaatgatatcgaactgtgacttgtaactcggaactacacatcctatccaccctccgaaacttcacacctgcggtcagacgtacctcggctggaactt

23S rRNA 1～2857

6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630

ataccaccctttaatgtttgatgttctaacgttgacccgtaatccgggttgcggacagtgtctggtgggtagtttgactggggcggtctcctcctaaagagtaacgg

tatggtgggaaattacaaactacaagattgcaactgggcattaggcccaacgcctgtcacagaccacccatcaaactgaccccgccagaggaggatttctcattgcc

23S rRNA 1～2857

6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740

aggagcacgaaggttggctaatcctggtcggacatcaggaggttagtgcaatggcataagccagcttgactgcgagcgtgacggcgcgagcaggtgcgaaagcaggt

tcctcgtgcttccaaccgattaggaccagcctgtagtcctccaatcacgttaccgtattcggtcgaactgacgctcgcactgccgcgctcgtccacgctttcgtcca

23S rRNA 1～2857

6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840

catagtgatccggtggttctgaatggaagggccatcgctcaacggataaaaggtactccggggataacaggctgataccgcccaagagttcatatcgacggcggtgt

gtatcactaggccaccaagacttaccttcccggtagcgagttgcctattttccatgaggcccctattgtccgactatggcgggttctcaagtatagctgccgccaca

23S rRNA 1～2857

6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,940 6,950

ttggcacctcgatgtcggctcatcacatcctggggctgaagtaggtcccaagggtatggctgttcgccatttaaagtggtacgcgagctgggtttagaacgtcgtga

aaccgtggagctacagccgagtagtgtaggaccccgacttcatccagggttcccataccgacaagcggtaaatttcaccatgcgctcgacccaaatcttgcagcact

23S rRNA 1～2857

6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060

gacagttcggtccctatctgccgtgggcgctggagaactgaggggggctgctcctagtacgagaggaccggagtggacgcatcactggtgttcgggttgtcatgcca

ctgtcaagccagggatagacggcacccgcgacctcttgactccccccgacgaggatcatgctctcctggcctcacctgcgtagtgaccacaagcccaacagtacggt

23S rRNA 1～2857

7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7,160



2023/3/16 12:34:22pT7_or1-oASD_rRNA(SpcR) (10223 bp) (from 7170-8025 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_WAa9LtVp-pt7_or1-oasd_rrnaspcr/edit 9/12

atggcactgcccggtagctaaatgcggaagagataagtgctgaaagcatctaagcacgaaacttgccccgagatgagttctccctgaccctttaagggtcctgaagg

taccgtgacgggccatcgatttacgccttctctattcacgactttcgtagattcgtgctttgaacggggctctactcaagagggactgggaaattcccaggacttcc

23S rRNA 1～2857

7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270

aacgttgaagacgacgacgttgataggccgggtgtgtaagcgcagcgatgcgttgagctaaccggtactaatgaaccgtgaggcttaaccttacaacgccgaagctg

ttgcaacttctgctgctgcaactatccggcccacacattcgcgtcgctacgcaactcgattggccatgattacttggcactccgaattggaatgttgcggcttcgac

23S rRNA 2858～290423S rRNA 1～2857

7,280 7,290 7,300 7,310 7,320 7,330 7,340 7,350 7,360 7,370 7,380

ttttggcggatgagagaagattttcagcctgatacagattaaatcagaacgcagaagcggtctgataaaacagaatttgcctggcggcagtagcgcggtggtcccac

aaaaccgcctactctcttctaaaagtcggactatgtctaatttagtcttgcgtcttcgccagactattttgtcttaaacggaccgccgtcatcgcgccaccagggtg

5S rRNA

7,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490

ctgaccccatgccgaactcagaagtgaaacgccgtagcgccgatggtagtgtggggtctccccatgcgagagtagggaactgccaggcatcaaataaagctgagttg

gactggggtacggcttgagtcttcactttgcggcatcgcggctaccatcacaccccagaggggtacgctctcatcccttgacggtccgtagtttatttcgactcaac

5S rRNA

7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,580 7,590

gctgctgccaccgctgagcaataactagcataaccccttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggcgaatgg

cgacgacggtggcgactcgttattgatcgtattggggaaccccggagatttgcccagaactccccaaaaaacgactttcctccttgatataggcctaaccgcttacc

T7 terminator

7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700

gacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttccc

ctgcgcgggacatcgccgcgtaattcgcgccgcccacaccaccaatgcgcgtcgcactggcgatgtgaacggtcgcgggatcgcgggcgaggaaagcgaaagaaggg

f1 ori

7,710 7,720 7,730 7,740 7,750 7,760 7,770 7,780 7,790 7,800 7,810

ttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttg

aaggaaagagcggtgcaagcggccgaaaggggcagttcgagatttagcccccgagggaaatcccaaggctaaatcacgaaatgccgtggagctggggttttttgaac

f1 ori

7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910

attagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactgga

taatcccactaccaagtgcatcacccggtagcgggactatctgccaaaaagcgggaaactgcaacctcaggtgcaagaaattatcacctgagaacaaggtttgacct

f1 ori

7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020



2023/3/16 12:34:22pT7_or1-oASD_rRNA(SpcR) (10223 bp) (from 8026-8881 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_WAa9LtVp-pt7_or1-oasd_rrnaspcr/edit 10/12

acaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaa

tgttgtgagttgggatagagccagataagaaaactaaatattccctaaaacggctaaagccggataaccaattttttactcgactaaattgtttttaaattgcgctt

f1 ori

8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130

ttttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgc

aaaattgttttataattgcaaatgttaaagtccaccgtgaaaagcccctttacacgcgccttggggataaacaaataaaaagatttatgtaagtttatacataggcg

f1 ori

8,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230

tcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatga

agtacttaattaagaatctttttgagtagctcgtagtttactttgacgttaaataagtatagtcctaatagttatggtataaaaactttttcggcaaagacattact

KanR

8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340

aggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaa

tcctcttttgagtggctccgtcaaggtatcctaccgttctaggaccatagccagacgctaaggctgagcaggttgtagttatgttggataattaaaggggagcagtt

KanR

8,350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450

aaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagccatta

tttattccaatagttcactctttagtggtactcactgctgacttaggccactcttaccgttttcaaatacgtaaagaaaggtctgaacaagttgtccggtcggtaat

KanR

8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560

cgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacagg

gcgagcagtagttttagtgagcgtagttggtttggcaataagtaagcactaacgcggactcgctctgctttatgcgctagcgacaattttcctgttaatgtttgtcc

KanR

8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660

aatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcag

ttagcttacgttggccgcgtccttgtgacggtcgcgtagttgttataaaagtggacttagtcctataagaagattatggaccttacgacaaaagggcccctagcgtc

KanR

8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770

tggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatca

accactcattggtacgtagtagtcctcatgcctattttacgaactaccagccttctccgtatttaaggcagtcggtcaaatcagactggtagagtagacattgtagt

KanR

8,780 8,790 8,800 8,810 8,820 8,830 8,840 8,850 8,860 8,870 8,880



2023/3/16 12:34:22pT7_or1-oASD_rRNA(SpcR) (10223 bp) (from 8882-9737 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_WAa9LtVp-pt7_or1-oasd_rrnaspcr/edit 11/12

ttggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgacattatcgcgagccca

aaccgttgcgatggaaacggtacaaagtctttgttgagaccgcgtagcccgaagggtatgttagctatctaacagcgtggactaacgggctgtaatagcgctcgggt

KanR

8,890 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980

tttatacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgt

aaatatgggtatatttagtcgtaggtacaaccttaaattagcgccggatctcgttctgcaaagggcaacttataccgagtattgtggggaacataatgacaaataca

KanR

8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090

aagcagacagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatccttt

ttcgtctgtcaaaataacaagtactggttttagggaattgcactcaaaagcaaggtgactcgcagtctggggcatcttttctagtttcctagaagaactctaggaaa

ori

9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200

ttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggct

aaaagacgcgcattagacgacgaacgtttgtttttttggtggcgatggtcgccaccaaacaaacggcctagttctcgatggttgagaaaaaggcttccattgaccga

ori

9,210 9,220 9,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300

tcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctg

agtcgtctcgcgtctatggtttatgacaggaagatcacatcggcatcaatccggtggtgaagttcttgagacatcgtggcggatgtatggagcgagacgattaggac

ori

9,310 9,320 9,330 9,340 9,350 9,360 9,370 9,380 9,390 9,400 9,410

ttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtg

aatggtcaccgacgacggtcaccgctattcagcacagaatggcccaacctgagttctgctatcaatggcctattccgcgtcgccagcccgacttgccccccaagcac

ori

9,420 9,430 9,440 9,450 9,460 9,470 9,480 9,490 9,500 9,510 9,520

cacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatc

gtgtgtcgggtcgaacctcgcttgctggatgtggcttgactctatggatgtcgcactcgatactctttcgcggtgcgaagggcttccctctttccgcctgtccatag

ori

9,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630

cggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgt

gccattcgccgtcccagccttgtcctctcgcgtgctccctcgaaggtccccctttgcggaccatagaaatatcaggacagcccaaagcggtggagactgaactcgca

ori

9,640 9,650 9,660 9,670 9,680 9,690 9,700 9,710 9,720 9,730



2023/3/16 12:34:22pT7_or1-oASD_rRNA(SpcR) (10223 bp) (from 9738-10223 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_WAa9LtVp-pt7_or1-oasd_rrnaspcr/edit 12/12

cgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctt

gctaaaaacactacgagcagtccccccgcctcggatacctttttgcggtcgttgcgccggaaaaatgccaaggaccggaaaacgaccggaaaacgagtgtacaagaa

ori

9,740 9,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840

tcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgagg

aggacgcaataggggactaagacacctattggcataatggcggaaactcactcgactatggcgagcggcgtcggcttgctggctcgcgtcgctcagtcactcgctcc

9,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 9,930 9,940 9,950

aagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagt

ttcgccttctcgcggactacgccataaaagaggaatgcgtagacacgccataaagtgtggcgtatataccacgtgagagtcatgttagacgagactacggcgtatca

bom

9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050

taagccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggcat

attcggtcatatgtgaggcgatagcgatgcactgacccagtaccgacgcggggctgtgggcggttgtgggcgactgcgcgggactgcccgaacagacgagggccgta

bom

10,060 10,070 10,080 10,090 10,100 10,110 10,120 10,130 10,140 10,150 10,160

ccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcacc

ggcgaatgtctgttcgacactggcagaggccctcgacgtacacagtctccaaaagtgg

rop

10,170 10,180 10,190 10,200 10,210 10,220



2023/3/16 12:38:09(from 1-963 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_oPvPIwj4-pt7_or1-oasd_rrnaspcr-cldr/edit 1/12

pT7_or1-oASD_rRNA(SpcR, CldR) (10223 bp)

gtcatcaccgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttct

cagtagtggctttgcgcgctccgtcgacgccatttcgagtagtcgcaccagcacttcgctaagtgtctacagacggacaagtaggcgcaggtcgagcaactcaaaga

rop

10 20 30 40 50 60 70 80 90 100

ccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggg

ggtcttcgcaattacagaccgaagactatttcgcccggtacaattcccgccaaaaaaggacaaaccagtgactacggaggcacattccccctaaagacaagtacccc

rop

110 120 130 140 150 160 170 180 190 200 210

gtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggat

cattactatggctactttgctctctcctacgagtgctatgcccaatgactactacttgtacgggccaatgaccttgcaacactcccatttgttgaccgccataccta

220 230 240 250 260 270 280 290 300 310 320

gcggcgggaccagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgcagatccgga

cgccgccctggtctctttttagtgagtcccagttacggtcgcgaagcaattatgtctacatccacaaggtgtcccatcggtcgtcgtaggacgctacgtctaggcct

330 340 350 360 370 380 390 400 410 420

acataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcag

tgtattaccacgtcccgcgactgaaggcgcaaaggtctgaaatgctttgtgcctttggcttctggtaagtacaacaacgagtccagcgtctgcaaaacgtcgtcgtc

430 440 450 460 470 480 490 500 510 520 530

tcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacaggagcacgatcatgctagtcat

agcgaagtgcaagcgagcgcatagccactaagtaagacgattggtcattccgttggggcggtcggatcggcccaggagttgctgtcctcgtgctagtacgatcagta

540 550 560 570 580 590 600 610 620 630 640

gccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcgttgcgct

cggggcgcgggtggccttcctcgactgacccaacttccgagagttcccgtagccagctctagggccacggattactcactcgattgaatgtaattaacgcaacgcga

650 660 670 680 690 700 710 720 730 740

cactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttct

gtgacgggcgaaaggtcagccctttggacagcacggtcgacgtaattacttagccggttgcgcgcccctctccgccaaacgcataacccgcggtcccaccaaaaaga

lacI

750 760 770 780 790 800 810 820 830 840 850

tttcaccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtt

aaagtggtcactctgcccgttgtcgactaacgggaagtggcggaccgggactctctcaacgtcgttcgccaggtgcgaccaaacggggtcgtccgcttttaggacaa

lacI

860 870 880 890 900 910 920 930 940 950 960



2023/3/16 12:38:09pT7_or1-oASD_rRNA(SpcR, CldR) (10223 bp) (from 964-1819 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_oPvPIwj4-pt7_or1-oasd_rrnaspcr-cldr/edit 2/12

tgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgc

actaccaccaattgccgccctatattgtactcgacagaagccatagcagcatagggtgatggctctacaggcgtggttgcgcgtcgggcctgagccattaccgcgcg

lacI

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070

attgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtc

taacgcgggtcgcggtagactagcaaccgttggtcgtagcgtcacccttgctacgggagtaagtcgtaaacgtaccaaacaacttttggcctgtaccgtgaggtcag

lacI

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170

gccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcg

cggaagggcaaggcgatagccgacttaaactaacgctcactctataaatacggtcggtcggtctgcgtctgcgcggctctgtcttgaattacccgggcgattgtcgc

lacI

1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280

cgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaaga

gctaaacgaccactgggttacgctggtctacgaggtgcgggtcagcgcatggcagaagtaccctcttttattatgacaactacccacagaccagtctctgtagttct

lacI

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390

aataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtg

ttattgcggccttgtaatcacgtccgtcgaaggtgtcgttaccgtaggaccagtaggtcgcctatcaattactagtcgggtgactgcgcaacgcgctcttctaacac

lacI

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490

caccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacg

gtggcggcgaaatgtccgaagctgcggcgaagcaagatggtagctgtggtggtgcgaccgtgggtcaactagccgcgctctaaattagcggcgctgttaaacgctgc

lacI

1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600

gcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgcc

cgcgcacgtcccggtctgacctccaccgttgcggttagtcgttgctgacaaacgggcggtcaacaacacggtgcgccaacccttacattaagtcgaggcggtagcgg

lacI

1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710

gcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgt

cgaaggtgaaaaagggcgcaaaagcgtctttgcaccgaccggaccaagtggtgcgccctttgccagactattctctgtggccgtatgagacgctgtagcatattgca

lacI

1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810



2023/3/16 12:38:09pT7_or1-oASD_rRNA(SpcR, CldR) (10223 bp) (from 1820-2782 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_oPvPIwj4-pt7_or1-oasd_rrnaspcr-cldr/edit 3/12

tactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctct

atgaccaaagtgtaagtggtgggacttaactgagagaaggcccgcgatagtacggtatggcgctttccaaaacgcggtaagctaccacaggccctagagctgcgaga

lacI promoterlacI

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920

cccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcc

gggaatacgctgaggacgtaatccttcgtcgggtcatcatccaactccggcaactcgtggcggcggcgttccttaccacgtacgttcctctaccgcgggttgtcagg

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030

cccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccag

gggccggtgccccggacggtggtatgggtgcggctttgttcgcgagtactcgggcttcaccgctcgggctagaaggggtagccactacagccgctatatccgcggtc

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140

caaccgcacctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaattaatacgactcactataggggaattg

gttggcgtggacaccgcggccactacggccggtgctacgcaggccgcatctcctagctctagctagagctagggcgctttaattatgctgagtgatatccccttaac

T7 promoter

2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240

tgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatagcgccgctgagaaaaagcgaagcggcactgctctttaacaattt

actcgcctattgttaaggggagatctttattaaaacaaattgaaattcttcctctatatgtatcgcggcgactctttttcgcttcgccgtgacgagaaattgttaaa

rrnG antiterminatorlac operator

2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 2,340 2,350

atcagacaatctgtgtgggcactcgaagatacggattcttaacgtcgcaagacgaaaaatgaataccaagtctcaagagtgaacacgtaattcattacgaagtttaa

tagtctgttagacacacccgtgagcttctatgcctaagaattgcagcgttctgctttttacttatggttcagagttctcacttgtgcattaagtaatgcttcaaatt

rrnG antiterminator

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460

ttctttgagcgtcaaacttttaaattgaagagtttgatcatggctcagattgaacgctggcggcaggcctaacacatgcaagtcgaacggtaacaggaagaagcttg

aagaaactcgcagtttgaaaatttaacttctcaaactagtaccgagtctaacttgcgaccgccgtccggattgtgtacgttcagcttgccattgtccttcttcgaac

16SrRNA 1～1453

2,470 2,480 2,490 2,500 2,510 2,520 2,530 2,540 2,550 2,560

cttctttgctgacgagtggcggacgggtgagtaatgtctgggaaactgcctgatggagggggataactactggaaacggtagctaataccgcataacgtcgcaagac

gaagaaacgactgctcaccgcctgcccactcattacagaccctttgacggactacctccccctattgatgacctttgccatcgattatggcgtattgcagcgttctg

16SrRNA 1～1453

2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670

caaagagggggaccttcgggcctcttgccatcggatgtgcccagatgggattagctagtaggtggggtaacggctcacctaggcgacgatccctagctggtctgaga

gtttctccccctggaagcccggagaacggtagcctacacgggtctaccctaatcgatcatccaccccattgccgagtggatccgctgctagggatcgaccagactct

16SrRNA 1～1453

2,680 2,690 2,700 2,710 2,720 2,730 2,740 2,750 2,760 2,770 2,780



2023/3/16 12:38:09pT7_or1-oASD_rRNA(SpcR, CldR) (10223 bp) (from 2783-3638 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_oPvPIwj4-pt7_or1-oasd_rrnaspcr-cldr/edit 4/12

ggatgaccagccacactggaactgagacacggtccagactcctacgggaggcagcagtggggaatattgcacaatgggcgcaagcctgatgcagccatgccgcgtgt

cctactggtcggtgtgaccttgactctgtgccaggtctgaggatgccctccgtcgtcaccccttataacgtgttacccgcgttcggactacgtcggtacggcgcaca

16SrRNA 1～1453

2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880

atgaagaaggccttcgggttgtaaagtactttcagcggggaggaagggagtaaagttaatacctttgctcattgacgttacccgcagaagaagcaccggctaactcc

tacttcttccggaagcccaacatttcatgaaagtcgcccctccttccctcatttcaattatggaaacgagtaactgcaatgggcgtcttcttcgtggccgattgagg

16SrRNA 1～1453

2,890 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990

gtgccagcagccgcggtaatacggagggtgcaagcgttaatcggaattactgggcgtaaagcgcacgcaggcggtttgttaagtcagatgtgaaatccccgggctca

cacggtcgtcggcgccattatgcctcccacgttcgcaattagccttaatgacccgcatttcgcgtgcgtccgccaaacaattcagtctacactttaggggcccgagt

16SrRNA 1～1453

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100

acctgggaactgcatctgatactggcaagcttgagtctcgtagaggggggtagaattccaggtgtagcggtgaaatgcgtagagatctggaggaataccggtggcga

tggacccttgacgtagactatgaccgttcgaactcagagcatctccccccatcttaaggtccacatcgccactttacgcatctctagacctccttatggccaccgct

16SrRNA 1～1453

3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210

aggcggccccctggacgaagactgacgctcaggtgcgaaagcgtggggagcaaacaggattagataccctggtagtccacgccgtaaacgatgtcgacttggaggtt

tccgccgggggacctgcttctgactgcgagtccacgctttcgcacccctcgtttgtcctaatctatgggaccatcaggtgcggcatttgctacagctgaacctccaa

16SrRNA 1～1453

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310

gtgcccttgaggcgtggcttccggagctaacgcgttaagtcgaccgcctggggagtacggccgcaaggttaaaactcaaatgaattgacgggggcccgcacaagcgg

cacgggaactccgcaccgaaggcctcgattgcgcaattcagctggcggacccctcatgccggcgttccaattttgagtttacttaactgcccccgggcgtgttcgcc

16SrRNA 1～1453

3,320 3,330 3,340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3,420

tggagcatgtggtttaattcgatgcaacgcgaagaaccttacctggtcttgacatccacggaagttttcagagatgagaatgtgccttcgggaaccgtgagacaggt

acctcgtacaccaaattaagctacgttgcgcttcttggaatggaccagaactgtaggtgccttcaaaagtctctactcttacacggaagcccttggcactctgtcca

16SrRNA 1～1453

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530

gctgcatggctgtcgtcagctcgtgttgtgaaatgttgggttaagtcccgcaacgagcgcaacccttatcctttgttgccagcggtccggccgggaactcaaaggag

cgacgtaccgacagcagtcgagcacaacactttacaacccaattcagggcgttgctcgcgttgggaataggaaacaacggtcgccaggccggcccttgagtttcctc

16SrRNA 1～1453

3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630



2023/3/16 12:38:09pT7_or1-oASD_rRNA(SpcR, CldR) (10223 bp) (from 3639-4601 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_oPvPIwj4-pt7_or1-oasd_rrnaspcr-cldr/edit 5/12

actgccagtgataaactggaggaaggtggggatgatgtcaagtcatcatggcccttacgaccagggctacacacgtgctacaatggcgcatacaaagagaagcgacc

tgacggtcactatttgacctccttccacccctactacagttcagtagtaccgggaatgctggtcccgatgtgtgcacgatgttaccgcgtatgtttctcttcgctgg

16SrRNA 1～1453

3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740

tcgcgagagcaagcggacctcataaagtgcgtcgtagtccggattggagtctgcaactcgactccatgaagtcggaatcgctagtaatcgtggatcagaatgccacg

agcgctctcgttcgcctggagtatttcacgcagcatcaggcctaacctcagacgttgagctgaggtacttcagccttagcgatcattagcacctagtcttacggtgc

16SrRNA 1～1453

3,750 3,760 3,770 3,780 3,790 3,800 3,810 3,820 3,830 3,840 3,850

gtgaatacgttcccgggccttgtacacaccgcccgtcacaccatgggagtgggttgcaaaagaagtaggtagcttaaccttcgggagggcgcttaccactttgtgat

cacttatgcaagggcccggaacatgtgtggcgggcagtgtggtaccctcacccaacgttttcttcatccatcgaattggaagccctcccgcgaatggtgaaacacta

16SrRNA 1～1453 16S rRNA 1454～1542

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950

tcatgactggggtgaagtcgtaacaaggtaaccgtaggggaacctgcggttggatcaCGAGACtaccttaaagaagcgtactttgtagtgctcacacagattgtctg

agtactgaccccacttcagcattgttccattggcatccccttggacgccaacctagtGCTCTGatggaatttcttcgcatgaaacatcacgagtgtgtctaacagac

16S rRNA 1454～1542

3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

atagaaagtgaaaagcaaggcgtttacgcgttgggagtgaggctgaagagaataaggccgttcgctttctattaatgaaagctcaccctacacgaaaatatcacgca

tatctttcacttttcgttccgcaaatgcgcaaccctcactccgacttctcttattccggcaagcgaaagataattactttcgagtgggatgtgcttttatagtgcgt

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170

acgcgtgataagcaattttcgtgtccccttcgtctagaggcccaggacaccgccctttcacggcggtaacaggggttcgaatcccctaggggacgccacttgctggt

tgcgcactattcgttaaaagcacaggggaagcagatctccgggtcctgtggcgggaaagtgccgccattgtccccaagcttaggggatcccctgcggtgaacgacca

4,180 4,190 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280

ttgtgagtgaaagtcgccgaccttaatatctcaaaactcatcttcgggtgatgtttgagatatttgctctttaaaaatctggatcaagctgaaaattgaaacactga

aacactcactttcagcggctggaattatagagttttgagtagaagcccactacaaactctataaacgagaaatttttagacctagttcgacttttaactttgtgact

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380

acaacgagagttgttcgtgagtctctcaaattttcgcaacacgatgatgaatcgaaagaaacatcttcgggttgtgaggttaagcgactaagcgtacacggtggatg

tgttgctctcaacaagcactcagagagtttaaaagcgttgtgctactacttagctttctttgtagaagcccaacactccaattcgctgattcgcatgtgccacctac

23S rRNA 1～2857

4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470 4,480 4,490

ccctggcagtcagaggcgatgaaggacgtgctaatctgcgataagcgtcggtaaggtgatatgaaccgttataaccggcgatttccgaatggggaaacccagtgtgt

gggaccgtcagtctccgctacttcctgcacgattagacgctattcgcagccattccactatacttggcaatattggccgctaaaggcttacccctttgggtcacaca

23S rRNA 1～2857

4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600



2023/3/16 12:38:09pT7_or1-oASD_rRNA(SpcR, CldR) (10223 bp) (from 4602-5457 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_oPvPIwj4-pt7_or1-oasd_rrnaspcr-cldr/edit 6/12

ttcgacacactatcattaactgaatccataggttaatgaggcgaaccgggggaactgaaacatctaagtaccccgaggaaaagaaatcaaccgagattcccccagta

aagctgtgtgatagtaattgacttaggtatccaattactccgcttggcccccttgactttgtagattcatggggctccttttctttagttggctctaagggggtcat

23S rRNA 1～2857

4,610 4,620 4,630 4,640 4,650 4,660 4,670 4,680 4,690 4,700

gcggcgagcgaacggggagcagcccagagcctgaatcagtgtgtgtgttagtggaagcgtctggaaaggcgcgcgatacagggtgacagccccgtacacaaaaatgc

cgccgctcgcttgcccctcgtcgggtctcggacttagtcacacacacaatcaccttcgcagacctttccgcgcgctatgtcccactgtcggggcatgtgtttttacg

23S rRNA 1～2857

4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810

acatgctgtgagctcgatgagtagggcgggacacgtggtatcctgtctgaatatggggggaccatcctccaaggctaaatactcctgactgaccgatagtgaaccag

tgtacgacactcgagctactcatcccgccctgtgcaccataggacagacttatacccccctggtaggaggttccgatttatgaggactgactggctatcacttggtc

23S rRNA 1～2857

4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910 4,920

taccgtgagggaaaggcgaaaagaaccccggcgaggggagtgaaaaagaacctgaaaccgtgtacgtacaagcagtgggagcacgcttaggcgtgtgactgcgtacc

atggcactccctttccgcttttcttggggccgctcccctcactttttcttggactttggcacatgcatgttcgtcaccctcgtgcgaatccgcacactgacgcatgg

23S rRNA 1～2857

4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020

ttttgtataatgggtcagcgacttatattctgtagcaaggttaaccgaataggggagccgaagggaaaccgagtcttaactgggcgttaagttgcagggtatagacc

aaaacatattacccagtcgctgaatataagacatcgttccaattggcttatcccctcggcttccctttggctcagaattgacccgcaattcaacgtcccatatctgg

23S rRNA 1～2857

5,030 5,040 5,050 5,060 5,070 5,080 5,090 5,100 5,110 5,120 5,130

cgaaacccggtgatctagccatgggcaggttgaaggttgggtaacactaactggaggaccgaaccgactaatgttgaaaaattagcggatgacttgtggctgggggt

gctttgggccactagatcggtacccgtccaacttccaacccattgtgattgacctcctggcttggctgattacaactttttaatcgcctactgaacaccgaccccca

23S rRNA 1～2857

5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240

gaaaggccaatcaaaccgggagatagctggttctccccgaaagctatttaggtagcgcctcgtgaattcatctccgggggtagagcactgtttcggcaagggggtca

ctttccggttagtttggccctctatcgaccaagaggggctttcgataaatccatcgcggagcacttaagtagaggcccccatctcgtgacaaagccgttcccccagt

23S rRNA 1～2857

5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 5,330 5,340 5,350

tcccgacttaccaacccgatgcaaactgcgaataccggagaatgttatcacgggagacacacggcgggtgctaacgtccgtcgtgaagagggaaacaacccagaccg

agggctgaatggttgggctacgtttgacgcttatggcctcttacaatagtgccctctgtgtgccgcccacgattgcaggcagcacttctccctttgttgggtctggc

23S rRNA 1～2857

5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450



2023/3/16 12:38:09pT7_or1-oASD_rRNA(SpcR, CldR) (10223 bp) (from 5458-6313 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_oPvPIwj4-pt7_or1-oasd_rrnaspcr-cldr/edit 7/12

ccagctaaggtcccaaagtcatggttaagtgggaaacgatgtgggaaggcccagacagccaggatgttggcttagaagcagccatcatttaaagaaagcgtaatagc

ggtcgattccagggtttcagtaccaattcaccctttgctacacccttccgggtctgtcggtcctacaaccgaatcttcgtcggtagtaaatttctttcgcattatcg

23S rRNA 1～2857

5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560

tcactggtcgagtcggcctgcgcggaagatgtaacggggctaaaccatgcaccgaagctgcggcagcgacgcttatgcgttgttgggtaggggagcgttctgtaagc

agtgaccagctcagccggacgcgccttctacattgccccgatttggtacgtggcttcgacgccgtcgctgcgaatacgcaacaacccatcccctcgcaagacattcg

23S rRNA 1～2857

5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670

ctgcgaaggtgtgctgtgaggcatgctggaggtatcagaagtgcgaatgctgacataagtaacgataaagcgggtgaaaagcccgctcgccggaagaccaagggttc

gacgcttccacacgacactccgtacgacctccatagtcttcacgcttacgactgtattcattgctatttcgcccacttttcgggcgagcggccttctggttcccaag

23S rRNA 1～2857

5,680 5,690 5,700 5,710 5,720 5,730 5,740 5,750 5,760 5,770

ctgtccaacgttaatcggggcagggtgagtcgacccctaaggcgaggccgaaaggcgtagtcgatgggaaacaggttaatattcctgtacttggtgttactgcgaag

gacaggttgcaattagccccgtcccactcagctggggattccgctccggctttccgcatcagctaccctttgtccaattataaggacatgaaccacaatgacgcttc

23S rRNA 1～2857

5,780 5,790 5,800 5,810 5,820 5,830 5,840 5,850 5,860 5,870 5,880

gggggacggagaaggctatgttggccgggcgacggttgtcccggtttaagcgtgtaggctggttttccaggcaaatccggaaaatcaaggctgaggcgtgatgacga

ccccctgcctcttccgatacaaccggcccgctgccaacagggccaaattcgcacatccgaccaaaaggtccgtttaggccttttagttccgactccgcactactgct

23S rRNA 1～2857

5,890 5,900 5,910 5,920 5,930 5,940 5,950 5,960 5,970 5,980 5,990

ggcactacggtgctgaagcaacaaatgccctgcttccaggaaaagcctctaagcatcaggtaacatcaaatcgtaccccaaaccgacacaggtggtcaggtagagaa

ccgtgatgccacgacttcgttgtttacgggacgaaggtccttttcggagattcgtagtccattgtagtttagcatggggtttggctgtgtccaccagtccatctctt

23S rRNA 1～2857

6,000 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090

taccaaggcgcttgagagaactcgggtgaaggaactaggcaaaatggtgccgtaacttcgggagaaggcacgctgatatgtaggtgaggtccctcgcggatggagct

atggttccgcgaactctcttgagcccacttccttgatccgttttaccacggcattgaagccctcttccgtgcgactatacatccactccagggagcgcctacctcga

23S rRNA 1～2857

6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200

gaaatcagtcgaagataccagctggctgcaactgtttattaaaaacacagcactgtgcaaacacgaaagtggacgtatacggtgtgacgcctgcccggtgccggaag

ctttagtcagcttctatggtcgaccgacgttgacaaataatttttgtgtcgtgacacgtttgtgctttcacctgcatatgccacactgcggacgggccacggccttc

23S rRNA 1～2857

6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310



2023/3/16 12:38:09pT7_or1-oASD_rRNA(SpcR, CldR) (10223 bp) (from 6314-7169 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_oPvPIwj4-pt7_or1-oasd_rrnaspcr-cldr/edit 8/12

gttaattgatggggttagcgcaagcgaagctcttgatcgaagccccggtaaacggcggccgtaactataacggtcctaaggtagcgaaattccttgtcgggtaagtt

caattaactaccccaatcgcgttcgcttcgagaactagcttcggggccatttgccgccggcattgatattgccaggattccatcgctttaaggaacagcccattcaa

23S rRNA 1～2857

6,320 6,330 6,340 6,350 6,360 6,370 6,380 6,390 6,400 6,410 6,420

ccgacctgcacgaatggcgtaatgatggccaggctgtctccacccgagactcagtgaaattgaactcgctgtgaagatgcagtgtacccgcggcaagacggTaagac

ggctggacgtgcttaccgcattactaccggtccgacagaggtgggctctgagtcactttaacttgagcgacacttctacgtcacatgggcgccgttctgccAttctg

23S rRNA 1～2857

6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520

cccgtgaacctttactatagcttgacactgaacattgagccttgatgtgtaggataggtgggaggctttgaagtgtggacgccagtctgcatggagccgaccttgaa

gggcacttggaaatgatatcgaactgtgacttgtaactcggaactacacatcctatccaccctccgaaacttcacacctgcggtcagacgtacctcggctggaactt

23S rRNA 1～2857

6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630

ataccaccctttaatgtttgatgttctaacgttgacccgtaatccgggttgcggacagtgtctggtgggtagtttgactggggcggtctcctcctaaagagtaacgg

tatggtgggaaattacaaactacaagattgcaactgggcattaggcccaacgcctgtcacagaccacccatcaaactgaccccgccagaggaggatttctcattgcc

23S rRNA 1～2857

6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740

aggagcacgaaggttggctaatcctggtcggacatcaggaggttagtgcaatggcataagccagcttgactgcgagcgtgacggcgcgagcaggtgcgaaagcaggt

tcctcgtgcttccaaccgattaggaccagcctgtagtcctccaatcacgttaccgtattcggtcgaactgacgctcgcactgccgcgctcgtccacgctttcgtcca

23S rRNA 1～2857

6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840

catagtgatccggtggttctgaatggaagggccatcgctcaacggataaaaggtactccggggataacaggctgataccgcccaagagttcatatcgacggcggtgt

gtatcactaggccaccaagacttaccttcccggtagcgagttgcctattttccatgaggcccctattgtccgactatggcgggttctcaagtatagctgccgccaca

23S rRNA 1～2857

6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,940 6,950

ttggcacctcgatgtcggctcatcacatcctggggctgaagtaggtcccaagggtatggctgttcgccatttaaagtggtacgcgagctgggtttagaacgtcgtga

aaccgtggagctacagccgagtagtgtaggaccccgacttcatccagggttcccataccgacaagcggtaaatttcaccatgcgctcgacccaaatcttgcagcact

23S rRNA 1～2857

6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060

gacagttcggtccctatctgccgtgggcgctggagaactgaggggggctgctcctagtacgagaggaccggagtggacgcatcactggtgttcgggttgtcatgcca

ctgtcaagccagggatagacggcacccgcgacctcttgactccccccgacgaggatcatgctctcctggcctcacctgcgtagtgaccacaagcccaacagtacggt

23S rRNA 1～2857

7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7,160



2023/3/16 12:38:09pT7_or1-oASD_rRNA(SpcR, CldR) (10223 bp) (from 7170-8025 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_oPvPIwj4-pt7_or1-oasd_rrnaspcr-cldr/edit 9/12

atggcactgcccggtagctaaatgcggaagagataagtgctgaaagcatctaagcacgaaacttgccccgagatgagttctccctgaccctttaagggtcctgaagg

taccgtgacgggccatcgatttacgccttctctattcacgactttcgtagattcgtgctttgaacggggctctactcaagagggactgggaaattcccaggacttcc

23S rRNA 1～2857

7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270

aacgttgaagacgacgacgttgataggccgggtgtgtaagcgcagcgatgcgttgagctaaccggtactaatgaaccgtgaggcttaaccttacaacgccgaagctg

ttgcaacttctgctgctgcaactatccggcccacacattcgcgtcgctacgcaactcgattggccatgattacttggcactccgaattggaatgttgcggcttcgac

23S rRNA 2858～290423S rRNA 1～2857

7,280 7,290 7,300 7,310 7,320 7,330 7,340 7,350 7,360 7,370 7,380

ttttggcggatgagagaagattttcagcctgatacagattaaatcagaacgcagaagcggtctgataaaacagaatttgcctggcggcagtagcgcggtggtcccac

aaaaccgcctactctcttctaaaagtcggactatgtctaatttagtcttgcgtcttcgccagactattttgtcttaaacggaccgccgtcatcgcgccaccagggtg

5S rRNA

7,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490

ctgaccccatgccgaactcagaagtgaaacgccgtagcgccgatggtagtgtggggtctccccatgcgagagtagggaactgccaggcatcaaataaagctgagttg

gactggggtacggcttgagtcttcactttgcggcatcgcggctaccatcacaccccagaggggtacgctctcatcccttgacggtccgtagtttatttcgactcaac

5S rRNA

7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,580 7,590

gctgctgccaccgctgagcaataactagcataaccccttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggcgaatgg

cgacgacggtggcgactcgttattgatcgtattggggaaccccggagatttgcccagaactccccaaaaaacgactttcctccttgatataggcctaaccgcttacc

T7 terminator

7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700

gacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttccc

ctgcgcgggacatcgccgcgtaattcgcgccgcccacaccaccaatgcgcgtcgcactggcgatgtgaacggtcgcgggatcgcgggcgaggaaagcgaaagaaggg

f1 ori

7,710 7,720 7,730 7,740 7,750 7,760 7,770 7,780 7,790 7,800 7,810

ttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttg

aaggaaagagcggtgcaagcggccgaaaggggcagttcgagatttagcccccgagggaaatcccaaggctaaatcacgaaatgccgtggagctggggttttttgaac

f1 ori

7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910

attagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactgga

taatcccactaccaagtgcatcacccggtagcgggactatctgccaaaaagcgggaaactgcaacctcaggtgcaagaaattatcacctgagaacaaggtttgacct

f1 ori

7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020



2023/3/16 12:38:09pT7_or1-oASD_rRNA(SpcR, CldR) (10223 bp) (from 8026-8881 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_oPvPIwj4-pt7_or1-oasd_rrnaspcr-cldr/edit 10/12

acaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaa

tgttgtgagttgggatagagccagataagaaaactaaatattccctaaaacggctaaagccggataaccaattttttactcgactaaattgtttttaaattgcgctt

f1 ori

8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130

ttttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgc

aaaattgttttataattgcaaatgttaaagtccaccgtgaaaagcccctttacacgcgccttggggataaacaaataaaaagatttatgtaagtttatacataggcg

f1 ori

8,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230

tcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatga

agtacttaattaagaatctttttgagtagctcgtagtttactttgacgttaaataagtatagtcctaatagttatggtataaaaactttttcggcaaagacattact

KanR

8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340

aggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaa

tcctcttttgagtggctccgtcaaggtatcctaccgttctaggaccatagccagacgctaaggctgagcaggttgtagttatgttggataattaaaggggagcagtt

KanR

8,350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450

aaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagccatta

tttattccaatagttcactctttagtggtactcactgctgacttaggccactcttaccgttttcaaatacgtaaagaaaggtctgaacaagttgtccggtcggtaat

KanR

8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560

cgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacagg

gcgagcagtagttttagtgagcgtagttggtttggcaataagtaagcactaacgcggactcgctctgctttatgcgctagcgacaattttcctgttaatgtttgtcc

KanR

8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660

aatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcag

ttagcttacgttggccgcgtccttgtgacggtcgcgtagttgttataaaagtggacttagtcctataagaagattatggaccttacgacaaaagggcccctagcgtc

KanR

8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770

tggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatca

accactcattggtacgtagtagtcctcatgcctattttacgaactaccagccttctccgtatttaaggcagtcggtcaaatcagactggtagagtagacattgtagt

KanR

8,780 8,790 8,800 8,810 8,820 8,830 8,840 8,850 8,860 8,870 8,880



2023/3/16 12:38:09pT7_or1-oASD_rRNA(SpcR, CldR) (10223 bp) (from 8882-9737 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_oPvPIwj4-pt7_or1-oasd_rrnaspcr-cldr/edit 11/12

ttggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgacattatcgcgagccca

aaccgttgcgatggaaacggtacaaagtctttgttgagaccgcgtagcccgaagggtatgttagctatctaacagcgtggactaacgggctgtaatagcgctcgggt

KanR

8,890 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980

tttatacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgt

aaatatgggtatatttagtcgtaggtacaaccttaaattagcgccggatctcgttctgcaaagggcaacttataccgagtattgtggggaacataatgacaaataca

KanR

8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090

aagcagacagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatccttt

ttcgtctgtcaaaataacaagtactggttttagggaattgcactcaaaagcaaggtgactcgcagtctggggcatcttttctagtttcctagaagaactctaggaaa

ori

9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200

ttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggct

aaaagacgcgcattagacgacgaacgtttgtttttttggtggcgatggtcgccaccaaacaaacggcctagttctcgatggttgagaaaaaggcttccattgaccga

ori

9,210 9,220 9,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300

tcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctg

agtcgtctcgcgtctatggtttatgacaggaagatcacatcggcatcaatccggtggtgaagttcttgagacatcgtggcggatgtatggagcgagacgattaggac

ori

9,310 9,320 9,330 9,340 9,350 9,360 9,370 9,380 9,390 9,400 9,410

ttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtg

aatggtcaccgacgacggtcaccgctattcagcacagaatggcccaacctgagttctgctatcaatggcctattccgcgtcgccagcccgacttgccccccaagcac

ori

9,420 9,430 9,440 9,450 9,460 9,470 9,480 9,490 9,500 9,510 9,520

cacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatc

gtgtgtcgggtcgaacctcgcttgctggatgtggcttgactctatggatgtcgcactcgatactctttcgcggtgcgaagggcttccctctttccgcctgtccatag

ori

9,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630

cggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgt

gccattcgccgtcccagccttgtcctctcgcgtgctccctcgaaggtccccctttgcggaccatagaaatatcaggacagcccaaagcggtggagactgaactcgca

ori

9,640 9,650 9,660 9,670 9,680 9,690 9,700 9,710 9,720 9,730



2023/3/16 12:38:09pT7_or1-oASD_rRNA(SpcR, CldR) (10223 bp) (from 9738-10223 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_oPvPIwj4-pt7_or1-oasd_rrnaspcr-cldr/edit 12/12

cgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctt

gctaaaaacactacgagcagtccccccgcctcggatacctttttgcggtcgttgcgccggaaaaatgccaaggaccggaaaacgaccggaaaacgagtgtacaagaa

ori

9,740 9,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840

tcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgagg

aggacgcaataggggactaagacacctattggcataatggcggaaactcactcgactatggcgagcggcgtcggcttgctggctcgcgtcgctcagtcactcgctcc

9,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 9,930 9,940 9,950

aagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagt

ttcgccttctcgcggactacgccataaaagaggaatgcgtagacacgccataaagtgtggcgtatataccacgtgagagtcatgttagacgagactacggcgtatca

bom

9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050

taagccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggcat

attcggtcatatgtgaggcgatagcgatgcactgacccagtaccgacgcggggctgtgggcggttgtgggcgactgcgcgggactgcccgaacagacgagggccgta

bom

10,060 10,070 10,080 10,090 10,100 10,110 10,120 10,130 10,140 10,150 10,160

ccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcacc

ggcgaatgtctgttcgacactggcagaggccctcgacgtacacagtctccaaaagtgg

rop

10,170 10,180 10,190 10,200 10,210 10,220



2023/3/16 12:52:44(from 1-1177 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_8Wauhj7X-prrna_cldr/edit 1/13

pRRNA_CldR (11796 bp)

agtcaggcaccgtgtatgaaatctaacaatgcgctcatcgtcatcctcggcaccgtcaccctggatgctgtaggcataggcttggttatgccggtactgccgggcct

tcagtccgtggcacatactttagattgttacgcgagtagcagtaggagccgtggcagtgggacctacgacatccgtatccgaaccaatacggccatgacggcccgga

10 20 30 40 50 60 70 80 90 100

cttgcgggatatcgtccattccgacagcatcgccagtcactatggcgtgctgctagcgctatatgcgttgatgcaatttctatgcgcacccgttctcggagcactgt

gaacgccctatagcaggtaaggctgtcgtagcggtcagtgataccgcacgacgatcgcgatatacgcaactacgttaaagatacgcgtgggcaagagcctcgtgaca

110 120 130 140 150 160 170 180 190 200 210

ccgaccgctttggccgccgcccagtcctgctcgcttcgctacttggagccactatcgactacgcgatcatggcgaccacacccgtcctgtggatccgcctacctttc

ggctggcgaaaccggcggcgggtcaggacgagcgaagcgatgaacctcggtgatagctgatgcgctagtaccgctggtgtgggcaggacacctaggcggatggaaag

220 230 240 250 260 270 280 290 300 310 320

acgagttgcgcagtttgtctgcaagactctatgagaagcagataagcgataagtttgctcaacatcttctcgggcataagtcggacaccatggcatcacagtatcgt

tgctcaacgcgtcaaacagacgttctgagatactcttcgtctattcgctattcaaacgagttgtagaagagcccgtattcagcctgtggtaccgtagtgtcatagca

330 340 350 360 370 380 390 400 410 420

gatgacagaggcagggagtgggacaaaattgaaatcaaataatgattttattttgactgatagtgacctgttcgttgcaacaaattgataagcaatgcttttttata

ctactgtctccgtccctcaccctgttttaactttagtttattactaaaataaaactgactatcactggacaagcaacgttgtttaactattcgttacgaaaaaatat

430 440 450 460 470 480 490 500 510 520 530

atgccaacttagtataaaatagccaacctgttcgacaaagattatgagacagtctatggctaccaaactgcaggacgggaatacaccttgtctggcagctacacctt

tacggttgaatcatattttatcggttggacaagctgtttctaatactctgtcagataccgatggtttgacgtcctgcccttatgtggaacagaccgtcgatgtggaa

540 550 560 570 580 590 600 610 620 630 640

ctgaaccacgtcccaccgtgctggtgtttgactccggcgtcggtgggttgtcggtctatgacgagatccggcatctcttaccggatctccattacatttatgctttc

gacttggtgcagggtggcacgaccacaaactgaggccgcagccacccaacagccagatactgctctaggccgtagagaatggcctagaggtaatgtaaatacgaaag

650 660 670 680 690 700 710 720 730 740

gataacgtcgctttcccgtatggcgaaaaaagcgaagcgtttattgttgagcgagtggtggcaattgtcaccgcggtgcaagaacgttatccccttgcgctggctgt

ctattgcagcgaaagggcataccgcttttttcgcttcgcaaataacaactcgctcaccaccgttaacagtggcgccacgttcttgcaataggggaacgcgaccgaca

750 760 770 780 790 800 810 820 830 840 850

ggtcgcttgcaacactgccagtaccgtttcacttcctgcattacgcgaaaagttcgacttcccggttgttggtgtcgtgccggcgattaaacctgctgcacgtctga

ccagcgaacgttgtgacggtcatggcaaagtgaaggacgtaatgcgcttttcaagctgaagggccaacaaccacagcacggccgctaatttggacgacgtgcagact

860 870 880 890 900 910 920 930 940 950 960

cggcaaatggcattgtcggattactggcaacccgcggaacagttaaacgttcttatactcatgagctgatcgcgcgtttcgctaatgaatgccagatagaaatgctg

gccgtttaccgtaacagcctaatgaccgttgggcgccttgtcaatttgcaagaatatgagtactcgactagcgcgcaaagcgattacttacggtctatctttacgac

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070

ggctcggcagagatggttgagttggctgaagcgaagctacatggcgaagatgtttctctggatgcactaaaacgtatcctacgcccgtggttaagaatgaaagagcc

ccgagccgtctctaccaactcaaccgacttcgcttcgatgtaccgcttctacaaagagacctacgtgattttgcataggatgcgggcaccaattcttactttctcgg

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170



2023/3/16 12:52:44pRRNA_CldR (11796 bp) (from 1178-2140 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_8Wauhj7X-prrna_cldr/edit 2/13

gccagataccgttgtattgggttgcacccatttccctctactacaagaagaactgttacaagtgctgccagagggaacccggctggtggattctggcgcagcgattg

cggtctatggcaacataacccaacgtgggtaaagggagatgatgttcttcttgacaatgttcacgacggtctcccttgggccgaccacctaagaccgcgtcgctaac

1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280

ctcgccgaacggcctggttgttagaacatgaagccccggatgcaaaatctgccgatgcgaatattgccttttgtatggcaatgacgccaggagctgaacaattattg

gagcggcttgccggaccaacaatcttgtacttcggggcctacgttttagacggctacgcttataacggaaaacataccgttactgcggtcctcgacttgttaataac

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390

cccgttttacagcgttacggcttcgaaacgctcgaaaaactggcagttttaggctgatttggttgaatgttgcgcggtcagaaaattattttaaatttcctcttgtc

gggcaaaatgtcgcaatgccgaagctttgcgagctttttgaccgtcaaaatccgactaaaccaacttacaacgcgccagtcttttaataaaatttaaaggagaacag

rr...r

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490

aggccggaataactccctataatgcgccaccactgacacggaacaacggcaaacacgccgccgggtcagcggggttctcctgagaactccggcagagaaagcaaaaa

tccggccttattgagggatattacgcggtggtgactgtgccttgttgccgtttgtgcggcggcccagtcgccccaagaggactcttgaggccgtctctttcgttttt

rrnB promoter

1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600

taaatgcttgactctgtagcgggaaggcgtattatgcacaccccgcgccgctgagaaaaagcgaagcggcactgctctttaacaatttatcagacaatctgtgtggg

atttacgaactgagacatcgcccttccgcataatacgtgtggggcgcggcgactctttttcgcttcgccgtgacgagaaattgttaaatagtctgttagacacaccc

rrnG antiterminator

1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710

cactcgaagatacggattcttaacgtcgcaagacgaaaaatgaataccaagtctcaagagtgaacacgtaattcattacgaagtttaattctttgagcgtcaaactt

gtgagcttctatgcctaagaattgcagcgttctgctttttacttatggttcagagttctcacttgtgcattaagtaatgcttcaaattaagaaactcgcagtttgaa

1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810

ttaaattgaagagtttgatcatggctcagattgaacgctggcggcaggcctaacacatgcaagtcgaacggtaacaggaagaagcttgcttctttgctgacgagtgg

aatttaacttctcaaactagtaccgagtctaacttgcgaccgccgtccggattgtgtacgttcagcttgccattgtccttcttcgaacgaagaaacgactgctcacc

16SrRNA 1～1453

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920

cggacgggtgagtaatgtctgggaaactgcctgatggagggggataactactggaaacggtagctaataccgcataacgtcgcaagaccaaagagggggaccttcgg

gcctgcccactcattacagaccctttgacggactacctccccctattgatgacctttgccatcgattatggcgtattgcagcgttctggtttctccccctggaagcc

16SrRNA 1～1453

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030

gcctcttgccatcggatgtgcccagatgggattagctagtaggtggggtaacggctcacctaggcgacgatccctagctggtctgagaggatgaccagccacactgg

cggagaacggtagcctacacgggtctaccctaatcgatcatccaccccattgccgagtggatccgctgctagggatcgaccagactctcctactggtcggtgtgacc

16SrRNA 1～1453

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140



2023/3/16 12:52:44pRRNA_CldR (11796 bp) (from 2141-2996 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_8Wauhj7X-prrna_cldr/edit 3/13

aactgagacacggtccagactcctacgggaggcagcagtggggaatattgcacaatgggcgcaagcctgatgcagccatgccgcgtgtatgaagaaggccttcgggt

ttgactctgtgccaggtctgaggatgccctccgtcgtcaccccttataacgtgttacccgcgttcggactacgtcggtacggcgcacatacttcttccggaagccca

16SrRNA 1～1453

2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240

tgtaaagtactttcagcggggaggaagggagtaaagttaatacctttgctcattgacgttacccgcagaagaagcaccggctaactccgtgccagcagccgcggtaa

acatttcatgaaagtcgcccctccttccctcatttcaattatggaaacgagtaactgcaatgggcgtcttcttcgtggccgattgaggcacggtcgtcggcgccatt

16SrRNA 1～1453

2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 2,340 2,350

tacggagggtgcaagcgttaatcggaattactgggcgtaaagcgcacgcaggcggtttgttaagtcagatgtgaaatccccgggctcaacctgggaactgcatctga

atgcctcccacgttcgcaattagccttaatgacccgcatttcgcgtgcgtccgccaaacaattcagtctacactttaggggcccgagttggacccttgacgtagact

16SrRNA 1～1453

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460

tactggcaagcttgagtctcgtagaggggggtagaattccaggtgtagcggtgaaatgcgtagagatctggaggaataccggtggcgaaggcggccccctggacgaa

atgaccgttcgaactcagagcatctccccccatcttaaggtccacatcgccactttacgcatctctagacctccttatggccaccgcttccgccgggggacctgctt

16SrRNA 1～1453

2,470 2,480 2,490 2,500 2,510 2,520 2,530 2,540 2,550 2,560

gactgacgctcaggtgcgaaagcgtggggagcaaacaggattagataccctggtagtccacgccgtaaacgatgtcgacttggaggttgtgcccttgaggcgtggct

ctgactgcgagtccacgctttcgcacccctcgtttgtcctaatctatgggaccatcaggtgcggcatttgctacagctgaacctccaacacgggaactccgcaccga

16SrRNA 1～1453

2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670

tccggagctaacgcgttaagtcgaccgcctggggagtacggccgcaaggttaaaactcaaatgaattgacgggggcccgcacaagcggtggagcatgtggtttaatt

aggcctcgattgcgcaattcagctggcggacccctcatgccggcgttccaattttgagtttacttaactgcccccgggcgtgttcgccacctcgtacaccaaattaa

16SrRNA 1～1453

2,680 2,690 2,700 2,710 2,720 2,730 2,740 2,750 2,760 2,770 2,780

cgatgcaacgcgaagaaccttacctggtcttgacatccacggaagttttcagagatgagaatgtgccttcgggaaccgtgagacaggtgctgcatggctgtcgtcag

gctacgttgcgcttcttggaatggaccagaactgtaggtgccttcaaaagtctctactcttacacggaagcccttggcactctgtccacgacgtaccgacagcagtc

16SrRNA 1～1453

2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880

ctcgtgttgtgaaatgttgggttaagtcccgcaacgagcgcaacccttatcctttgttgccagcggtccggccgggaactcaaaggagactgccagtgataaactgg

gagcacaacactttacaacccaattcagggcgttgctcgcgttgggaataggaaacaacggtcgccaggccggcccttgagtttcctctgacggtcactatttgacc

16SrRNA 1～1453

2,890 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990



2023/3/16 12:52:44pRRNA_CldR (11796 bp) (from 2997-3959 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_8Wauhj7X-prrna_cldr/edit 4/13

aggaaggtggggatgatgtcaagtcatcatggcccttacgaccagggctacacacgtgctacaatggcgcatacaaagagaagcgacctcgcgagagcaagcggacc

tccttccacccctactacagttcagtagtaccgggaatgctggtcccgatgtgtgcacgatgttaccgcgtatgtttctcttcgctggagcgctctcgttcgcctgg

16SrRNA 1～1453

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100

tcataaagtgcgtcgtagtccggattggagtctgcaactcgactccatgaagtcggaatcgctagtaatcgtggatcagaatgccacggtgaatacgttcccgggcc

agtatttcacgcagcatcaggcctaacctcagacgttgagctgaggtacttcagccttagcgatcattagcacctagtcttacggtgccacttatgcaagggcccgg

16SrRNA 1～1453

3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210

ttgtacacaccgcccgtcacaccatgggagtgggttgcaaaagaagtaggtagcttaaccttcgggagggcgcttaccactttgtgattcatgactggggtgaagtc

aacatgtgtggcgggcagtgtggtaccctcacccaacgttttcttcatccatcgaattggaagccctcccgcgaatggtgaaacactaagtactgaccccacttcag

16SrRNA 1～1453 16S rRNA 1454～1542

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310

gtaacaaggtaaccgtaggggaacctgcggttggatcacctccttaccttaaagaagcgtactttgtagtgctcacacagattgtctgatagaaagtgaaaagcaag

cattgttccattggcatccccttggacgccaacctagtggaggaatggaatttcttcgcatgaaacatcacgagtgtgtctaacagactatctttcacttttcgttc

16S rRNA 1454～1542

3,320 3,330 3,340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3,420

gcgtttacgcgttgggagtgaggctgaagagaataaggccgttcgctttctattaatgaaagctcaccctacacgaaaatatcacgcaacgcgtgataagcaatttt

cgcaaatgcgcaaccctcactccgacttctcttattccggcaagcgaaagataattactttcgagtgggatgtgcttttatagtgcgttgcgcactattcgttaaaa

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530

cgtgtccccttcgtctagaggcccaggacaccgccctttcacggcggtaacaggggttcgaatcccctaggggacgccacttgctggtttgtgagtgaaagtcgccg

gcacaggggaagcagatctccgggtcctgtggcgggaaagtgccgccattgtccccaagcttaggggatcccctgcggtgaacgaccaaacactcactttcagcggc

3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630

accttaatatctcaaaactcatcttcgggtgatgtttgagatatttgctctttaaaaatctggatcaagctgaaaattgaaacactgaacaacgagagttgttcgtg

tggaattatagagttttgagtagaagcccactacaaactctataaacgagaaatttttagacctagttcgacttttaactttgtgacttgttgctctcaacaagcac

3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740

agtctctcaaattttcgcaacacgatgatgaatcgaaagaaacatcttcgggttgtgaggttaagcgactaagcgtacacggtggatgccctggcagtcagaggcga

tcagagagtttaaaagcgttgtgctactacttagctttctttgtagaagcccaacactccaattcgctgattcgcatgtgccacctacgggaccgtcagtctccgct

23S rRNA 1～2857

3,750 3,760 3,770 3,780 3,790 3,800 3,810 3,820 3,830 3,840 3,850

tgaaggacgtgctaatctgcgataagcgtcggtaaggtgatatgaaccgttataaccggcgatttccgaatggggaaacccagtgtgtttcgacacactatcattaa

acttcctgcacgattagacgctattcgcagccattccactatacttggcaatattggccgctaaaggcttacccctttgggtcacacaaagctgtgtgatagtaatt

23S rRNA 1～2857

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950



2023/3/16 12:52:44pRRNA_CldR (11796 bp) (from 3960-4815 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_8Wauhj7X-prrna_cldr/edit 5/13

ctgaatccataggttaatgaggcgaaccgggggaactgaaacatctaagtaccccgaggaaaagaaatcaaccgagattcccccagtagcggcgagcgaacggggag

gacttaggtatccaattactccgcttggcccccttgactttgtagattcatggggctccttttctttagttggctctaagggggtcatcgccgctcgcttgcccctc

23S rRNA 1～2857

3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

cagcccagagcctgaatcagtgtgtgtgttagtggaagcgtctggaaaggcgcgcgatacagggtgacagccccgtacacaaaaatgcacatgctgtgagctcgatg

gtcgggtctcggacttagtcacacacacaatcaccttcgcagacctttccgcgcgctatgtcccactgtcggggcatgtgtttttacgtgtacgacactcgagctac

23S rRNA 1～2857

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170

agtagggcgggacacgtggtatcctgtctgaatatggggggaccatcctccaaggctaaatactcctgactgaccgatagtgaaccagtaccgtgagggaaaggcga

tcatcccgccctgtgcaccataggacagacttatacccccctggtaggaggttccgatttatgaggactgactggctatcacttggtcatggcactccctttccgct

23S rRNA 1～2857

4,180 4,190 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280

aaagaaccccggcgaggggagtgaaaaagaacctgaaaccgtgtacgtacaagcagtgggagcacgcttaggcgtgtgactgcgtaccttttgtataatgggtcagc

tttcttggggccgctcccctcactttttcttggactttggcacatgcatgttcgtcaccctcgtgcgaatccgcacactgacgcatggaaaacatattacccagtcg

23S rRNA 1～2857

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380

gacttatattctgtagcaaggttaaccgaataggggagccgaagggaaaccgagtcttaactgggcgttaagttgcagggtatagacccgaaacccggtgatctagc

ctgaatataagacatcgttccaattggcttatcccctcggcttccctttggctcagaattgacccgcaattcaacgtcccatatctgggctttgggccactagatcg

23S rRNA 1～2857

4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470 4,480 4,490

catgggcaggttgaaggttgggtaacactaactggaggaccgaaccgactaatgttgaaaaattagcggatgacttgtggctgggggtgaaaggccaatcaaaccgg

gtacccgtccaacttccaacccattgtgattgacctcctggcttggctgattacaactttttaatcgcctactgaacaccgacccccactttccggttagtttggcc

23S rRNA 1～2857

4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600

gagatagctggttctccccgaaagctatttaggtagcgcctcgtgaattcatctccgggggtagagcactgtttcggcaagggggtcatcccgacttaccaacccga

ctctatcgaccaagaggggctttcgataaatccatcgcggagcacttaagtagaggcccccatctcgtgacaaagccgttcccccagtagggctgaatggttgggct

23S rRNA 1～2857

4,610 4,620 4,630 4,640 4,650 4,660 4,670 4,680 4,690 4,700

tgcaaactgcgaataccggagaatgttatcacgggagacacacggcgggtgctaacgtccgtcgtgaagagggaaacaacccagaccgccagctaaggtcccaaagt

acgtttgacgcttatggcctcttacaatagtgccctctgtgtgccgcccacgattgcaggcagcacttctccctttgttgggtctggcggtcgattccagggtttca

23S rRNA 1～2857

4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810



2023/3/16 12:52:44pRRNA_CldR (11796 bp) (from 4816-5671 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_8Wauhj7X-prrna_cldr/edit 6/13

catggttaagtgggaaacgatgtgggaaggcccagacagccaggatgttggcttagaagcagccatcatttaaagaaagcgtaatagctcactggtcgagtcggcct

gtaccaattcaccctttgctacacccttccgggtctgtcggtcctacaaccgaatcttcgtcggtagtaaatttctttcgcattatcgagtgaccagctcagccgga

23S rRNA 1～2857

4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910 4,920

gcgcggaagatgtaacggggctaaaccatgcaccgaagctgcggcagcgacgcttatgcgttgttgggtaggggagcgttctgtaagcctgcgaaggtgtgctgtga

cgcgccttctacattgccccgatttggtacgtggcttcgacgccgtcgctgcgaatacgcaacaacccatcccctcgcaagacattcggacgcttccacacgacact

23S rRNA 1～2857

4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020

ggcatgctggaggtatcagaagtgcgaatgctgacataagtaacgataaagcgggtgaaaagcccgctcgccggaagaccaagggttcctgtccaacgttaatcggg

ccgtacgacctccatagtcttcacgcttacgactgtattcattgctatttcgcccacttttcgggcgagcggccttctggttcccaaggacaggttgcaattagccc

23S rRNA 1～2857

5,030 5,040 5,050 5,060 5,070 5,080 5,090 5,100 5,110 5,120 5,130

gcagggtgagtcgacccctaaggcgaggccgaaaggcgtagtcgatgggaaacaggttaatattcctgtacttggtgttactgcgaaggggggacggagaaggctat

cgtcccactcagctggggattccgctccggctttccgcatcagctaccctttgtccaattataaggacatgaaccacaatgacgcttcccccctgcctcttccgata

23S rRNA 1～2857

5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240

gttggccgggcgacggttgtcccggtttaagcgtgtaggctggttttccaggcaaatccggaaaatcaaggctgaggcgtgatgacgaggcactacggtgctgaagc

caaccggcccgctgccaacagggccaaattcgcacatccgaccaaaaggtccgtttaggccttttagttccgactccgcactactgctccgtgatgccacgacttcg

23S rRNA 1～2857

5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 5,330 5,340 5,350

aacaaatgccctgcttccaggaaaagcctctaagcatcaggtaacatcaaatcgtaccccaaaccgacacaggtggtcaggtagagaataccaaggcgcttgagaga

ttgtttacgggacgaaggtccttttcggagattcgtagtccattgtagtttagcatggggtttggctgtgtccaccagtccatctcttatggttccgcgaactctct

23S rRNA 1～2857

5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450

actcgggtgaaggaactaggcaaaatggtgccgtaacttcgggagaaggcacgctgatatgtaggtgaggtccctcgcggatggagctgaaatcagtcgaagatacc

tgagcccacttccttgatccgttttaccacggcattgaagccctcttccgtgcgactatacatccactccagggagcgcctacctcgactttagtcagcttctatgg

23S rRNA 1～2857

5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560

agctggctgcaactgtttattaaaaacacagcactgtgcaaacacgaaagtggacgtatacggtgtgacgcctgcccggtgccggaaggttaattgatggggttagc

tcgaccgacgttgacaaataatttttgtgtcgtgacacgtttgtgctttcacctgcatatgccacactgcggacgggccacggccttccaattaactaccccaatcg

23S rRNA 1～2857

5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670



2023/3/16 12:52:44pRRNA_CldR (11796 bp) (from 5672-6527 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_8Wauhj7X-prrna_cldr/edit 7/13

gcaagcgaagctcttgatcgaagccccggtaaacggcggccgtaactataacggtcctaaggtagcgaaattccttgtcgggtaagttccgacctgcacgaatggcg

cgttcgcttcgagaactagcttcggggccatttgccgccggcattgatattgccaggattccatcgctttaaggaacagcccattcaaggctggacgtgcttaccgc

23S rRNA 1～2857

5,680 5,690 5,700 5,710 5,720 5,730 5,740 5,750 5,760 5,770

taatgatggccaggctgtctccacccgagactcagtgaaattgaactcgctgtgaagatgcagtgtacccgcggcaagacggTaagaccccgtgaacctttactata

attactaccggtccgacagaggtgggctctgagtcactttaacttgagcgacacttctacgtcacatgggcgccgttctgccAttctggggcacttggaaatgatat

23S rRNA 1～2857

5,780 5,790 5,800 5,810 5,820 5,830 5,840 5,850 5,860 5,870 5,880

gcttgacactgaacattgagccttgatgtgtaggataggtgggaggctttgaagtgtggacgccagtctgcatggagccgaccttgaaataccaccctttaatgttt

cgaactgtgacttgtaactcggaactacacatcctatccaccctccgaaacttcacacctgcggtcagacgtacctcggctggaactttatggtgggaaattacaaa

23S rRNA 1～2857

5,890 5,900 5,910 5,920 5,930 5,940 5,950 5,960 5,970 5,980 5,990

gatgttctaacgttgacccgtaatccgggttgcggacagtgtctggtgggtagtttgactggggcggtctcctcctaaagagtaacggaggagcacgaaggttggct

ctacaagattgcaactgggcattaggcccaacgcctgtcacagaccacccatcaaactgaccccgccagaggaggatttctcattgcctcctcgtgcttccaaccga

23S rRNA 1～2857

6,000 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090

aatcctggtcggacatcaggaggttagtgcaatggcataagccagcttgactgcgagcgtgacggcgcgagcaggtgcgaaagcaggtcatagtgatccggtggttc

ttaggaccagcctgtagtcctccaatcacgttaccgtattcggtcgaactgacgctcgcactgccgcgctcgtccacgctttcgtccagtatcactaggccaccaag

23S rRNA 1～2857

6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200

tgaatggaagggccatcgctcaacggataaaaggtactccggggataacaggctgataccgcccaagagttcatatcgacggcggtgtttggcacctcgatgtcggc

acttaccttcccggtagcgagttgcctattttccatgaggcccctattgtccgactatggcgggttctcaagtatagctgccgccacaaaccgtggagctacagccg

23S rRNA 1～2857

6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310

tcatcacatcctggggctgaagtaggtcccaagggtatggctgttcgccatttaaagtggtacgcgagctgggtttagaacgtcgtgagacagttcggtccctatct

agtagtgtaggaccccgacttcatccagggttcccataccgacaagcggtaaatttcaccatgcgctcgacccaaatcttgcagcactctgtcaagccagggataga

23S rRNA 1～2857

6,320 6,330 6,340 6,350 6,360 6,370 6,380 6,390 6,400 6,410 6,420

gccgtgggcgctggagaactgaggggggctgctcctagtacgagaggaccggagtggacgcatcactggtgttcgggttgtcatgccaatggcactgcccggtagct

cggcacccgcgacctcttgactccccccgacgaggatcatgctctcctggcctcacctgcgtagtgaccacaagcccaacagtacggttaccgtgacgggccatcga

23S rRNA 1～2857

6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520
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aaatgcggaagagataagtgctgaaagcatctaagcacgaaacttgccccgagatgagttctccctgaccctttaagggtcctgaaggaacgttgaagacgacgacg

tttacgccttctctattcacgactttcgtagattcgtgctttgaacggggctctactcaagagggactgggaaattcccaggacttccttgcaacttctgctgctgc

23S rRNA 1～2857

6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630

ttgataggccgggtgtgtaagcgcagcgatgcgttgagctaaccggtactaatgaaccgtgaggcttaaccttacaacgccgaagctgttttggcggatgagagaag

aactatccggcccacacattcgcgtcgctacgcaactcgattggccatgattacttggcactccgaattggaatgttgcggcttcgacaaaaccgcctactctcttc

23S rRNA 2858～290423S rRNA 1～2857

6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740

attttcagcctgatacagattaaatcagaacgcagaagcggtctgataaaacagaatttgcctggcggcagtagcgcggtggtcccacctgaccccatgccgaactc

taaaagtcggactatgtctaatttagtcttgcgtcttcgccagactattttgtcttaaacggaccgccgtcatcgcgccaccagggtggactggggtacggcttgag

5S rRNA

6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840

agaagtgaaacgccgtagcgccgatggtagtgtggggtctccccatgcgagagtagggaactgccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcc

tcttcactttgcggcatcgcggctaccatcacaccccagaggggtacgctctcatcccttgacggtccgtagtttattttgctttccgagtcagctttctgacccgg

5S rRNA rrnB T1 terminator

6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,940 6,950

tttcgttttatctgttgtttgtcggtgaacgctctcctgagtaggacaaatccgccgggagcggatttgaacgttgcgaagcaacggcccggagggtggcgggcagg

aaagcaaaatagacaacaaacagccacttgcgagaggactcatcctgtttaggcggccctcgcctaaacttgcaacgcttcgttgccgggcctcccaccgcccgtcc

rrnB T1 terminator

6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060

acgcccgccataaactgccaggcatcaaattaagcagaaggccatcctgacggatggcctttttgcgtttctacaaactcttcctgtcgtcatatctacaagccatc

tgcgggcggtatttgacggtccgtagtttaattcgtcttccggtaggactgcctaccggaaaaacgcaaagatgtttgagaaggacagcagtatagatgttcggtag

rrnB T2 terminator

7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7,160

cccccacagatacggtaaactagcctcgtttttgcatcaggaaagcagctatgaaccactccttaaaaccctggaacacatttggcattgatcataatgctcagcac

gggggtgtctatgccatttgatcggagcaaaaacgtagtcctttcgtcgatacttggtgaggaattttgggaccttgtgtaaaccgtaactagtattacgagtcgtg

7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270

attgtatgtgccgaagacgaacaacaattactcaatgcctggcagtatgcaaccgcagaaggacaacccgttcttattctgggtgaaggaagtaatgtactttttct

taacatacacggcttctgcttgttgttaatgagttacggaccgtcatacgttggcgtcttcctgttgggcaagaataagacccacttccttcattacatgaaaaaga

7,280 7,290 7,300 7,310 7,320 7,330 7,340 7,350 7,360 7,370 7,380

ggaggactatcgcggcacggtgatcatcaaccggatcaaaggtatcgaaattcatgatgaacctgatgcgtggtatttacatgtaggagccggagaaaactggcatc

cctcctgatagcgccgtgccactagtagttggcctagtttccatagctttaagtactacttggactacgcaccataaatgtacatcctcggcctcttttgaccgtag

7,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490
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gtctggtaaaatacactttgcaggaaggtatgcctggtctggaaaatctggcattaattcctggttgtgtcggctcatcacctatccagaatattggtgcttatggc

cagaccattttatgtgaaacgtccttccatacggaccagaccttttagaccgtaattaaggaccaacacagccgagtagtggataggtcttataaccacgaataccg

7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,580 7,590

gtagaattacagcgagtttgcgcttatgttgattctgttgaactggcgacaggcaagcaagtgcgcttaactgccaaagagtgccgttttggctatcgcgacagtat

catcttaatgtcgctcaaacgcgaatacaactaagacaacttgaccgctgtccgttcgttcacgcgaattgacggtttctcacggcaaaaccgatagcgctgtcata

7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700

ttttaaacatgaataccaggaccgcttcgctattgtagccgtaggtctgcgtctgccaaaagagtggcaacctgtactaacgtatggtgacttaactcgtctgggat

aaaatttgtacttatggtcctggcgaagcgataacatcggcatccagacgcagacggttttctcaccgttggacatgattgcataccactgaattgagcagacccta

7,710 7,720 7,730 7,740 7,750 7,760 7,770 7,780 7,790 7,800 7,810

cctctacgccggacgcatcgtggccggcatcaccggcgccacaggtgcggttgctggcgcctatatcgccgacatcaccgatggggaagatcgggctcgccacttcg

ggagatgcggcctgcgtagcaccggccgtagtggccgcggtgtccacgccaacgaccgcggatatagcggctgtagtggctaccccttctagcccgagcggtgaagc

7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910

ggctcatgagcgcttgtttcggcgtgggtatggtggcaggccccgtggccgggggactgttgggcgccatctccttgcatgcaccattccttgcggcggcggtgctc

ccgagtactcgcgaacaaagccgcacccataccaccgtccggggcaccggccccctgacaacccgcggtagaggaacgtacgtggtaaggaacgccgccgccacgag

7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020

aacggcctcaacctactactgggctgcttcctaatgcaggagtcgcataagggagagcgtcgaccgatgcccttgagagccttcaacccagtcagctccttccggtg

ttgccggagttggatgatgacccgacgaaggattacgtcctcagcgtattccctctcgcagctggctacgggaactctcggaagttgggtcagtcgaggaaggccac

8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130

ggcgcggggcatgactatcgtcgccgcacttatgactgtcttctttatcatgcaactcgtaggacaggtgccggcagcgctctgggtcattttcggcgaggaccgct

ccgcgccccgtactgatagcagcggcgtgaatactgacagaagaaatagtacgttgagcatcctgtccacggccgtcgcgagacccagtaaaagccgctcctggcga

8,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230

ttcgctggagcgcgacgatgatcggcctgtcgcttgcggtattcggaatcttgcacgccctcgctcaagccttcgtcactggtcccgccaccaaacgtttcggcgag

aagcgacctcgcgctgctactagccggacagcgaacgccataagccttagaacgtgcgggagcgagttcggaagcagtgaccagggcggtggtttgcaaagccgctc

8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340

aagcaggccattatcgccggcatggcggccgacgcgctgggctacgtcttgctggcgttcgcgacgcgaggctggatggccttccccattatgattcttctcgcttc

ttcgtccggtaatagcggccgtaccgccggctgcgcgacccgatgcagaacgaccgcaagcgctgcgctccgacctaccggaaggggtaatactaagaagagcgaag

8,350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450

cggcggcatcgggatgcccgcgttgcaggccatgctgtccaggcaggtagatgacgaccatcagggacagcttcaaggatcgctcgcggctcttaccagcctaactt

gccgccgtagccctacgggcgcaacgtccggtacgacaggtccgtccatctactgctggtagtccctgtcgaagttcctagcgagcgccgagaatggtcggattgaa

8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560

cgatcactggaccgctgatcgtcacggcgatttatgccgcctcggcgagcacatggaacgggttggcatggattgtaggcgccgccctataccttgtctgcctcccc

gctagtgacctggcgactagcagtgccgctaaatacggcggagccgctcgtgtaccttgcccaaccgtacctaacatccgcggcgggatatggaacagacggagggg

8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660
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gcgttgcgtcgcggtgcatggagccgggccacctcgacctgaatggaagccggcggcacctcgctaacggattcaccactccaagaattggagccaatcaattcttg

cgcaacgcagcgccacgtacctcggcccggtggagctggacttaccttcggccgccgtggagcgattgcctaagtggtgaggttcttaacctcggttagttaagaac

8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770

cggagaactgtgaatgcgcaaaccaacccttggcagaacatatccatcgcgtccgccatctccagcagccgcacgcggcgcatctcgggcagcgttgggtcctggcc

gcctcttgacacttacgcgtttggttgggaaccgtcttgtataggtagcgcaggcggtagaggtcgtcggcgtgcgccgcgtagagcccgtcgcaacccaggaccgg

8,780 8,790 8,800 8,810 8,820 8,830 8,840 8,850 8,860 8,870 8,880

acgggtgcgcatgatcgtgctcctgtcgttgaggacccggctaggctggcggggttgccttactggttagcagaatgaatcaccgatacgcgagcgaacgtgaagcg

tgcccacgcgtactagcacgaggacagcaactcctgggccgatccgaccgccccaacggaatgaccaatcgtcttacttagtggctatgcgctcgcttgcacttcgc

8,890 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980

actgctgctgcaaaacgtctgcgacctgagcaacaacatgaatggtcttcggtttccgtgtttcgtaaagtctggaaacgcggaagtcagcgccctgcaccattatg

tgacgacgacgttttgcagacgctggactcgttgttgtacttaccagaagccaaaggcacaaagcatttcagacctttgcgccttcagtcgcgggacgtggtaatac

8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090

ttccggatctgcatcgcaggatgctgctggctaccctgtggaacacctacatctgtattaacgaagcgctggcattgaccctgagtgatttttctctggtcccgccg

aaggcctagacgtagcgtcctacgacgaccgatgggacaccttgtggatgtagacataattgcttcgcgaccgtaactgggactcactaaaaagagaccagggcggc

9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200

catccataccgccagttgtttaccctcacaacgttccagtaaccgggcatgttcatcatcagtaacccgtatcgtgagcatcctctctcgtttcatcggtatcatta

gtaggtatggcggtcaacaaatgggagtgttgcaaggtcattggcccgtacaagtagtagtcattgggcatagcactcgtaggagagagcaaagtagccatagtaat

9,210 9,220 9,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300

cccccatgaacagaaattcccccttacacggaggcatcaagtgaccaaacaggaaaaaaccgcccttaacatggcccgctttatcagaagccagacattaacgcttc

gggggtacttgtctttaagggggaatgtgcctccgtagttcactggtttgtccttttttggcgggaattgtaccgggcgaaatagtcttcggtctgtaattgcgaag

rop

9,310 9,320 9,330 9,340 9,350 9,360 9,370 9,380 9,390 9,400 9,410

tggagaaactcaacgagctggacgcggatgaacaggcagacatctgtgaatcgcttcacgaccacgctgatgagctttaccgcagctgcctcgcgcgtttcggtgat

acctctttgagttgctcgacctgcgcctacttgtccgtctgtagacacttagcgaagtgctggtgcgactactcgaaatggcgtcgacggagcgcgcaaagccacta

rop

9,420 9,430 9,440 9,450 9,460 9,470 9,480 9,490 9,500 9,510 9,520

gacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtcagggcgcgtcagcgggtgttgg

ctgccacttttggagactgtgtacgtcgagggcctctgccagtgtcgaacagacattcgcctacggccctcgtctgttcgggcagtcccgcgcagtcgcccacaacc

rop

9,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630

cgggtgtcggggcgcagccatgacccagtcacgtagcgatagcggagtgtatactggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatgcg

gcccacagccccgcgtcggtactgggtcagtgcatcgctatcgcctcacatatgaccgaattgatacgccgtagtctcgtctaacatgactctcacgtggtatacgc

9,640 9,650 9,660 9,670 9,680 9,690 9,700 9,710 9,720 9,730
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gtgtgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgctcttccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcgg

cacactttatggcgtgtctacgcattcctcttttatggcgtagtccgcgagaaggcgaaggagcgagtgactgagcgacgcgagccagcaagccgacgccgctcgcc

9,740 9,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840

tatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaag

atagtcgagtgagtttccgccattatgccaataggtgtcttagtcccctattgcgtcctttcttgtacactcgttttccggtcgttttccggtccttggcatttttc

9,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 9,930 9,940 9,950

gccgcgttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagatacca

cggcgcaacgaccgcaaaaaggtatccgaggcggggggactgctcgtagtgtttttagctgcgagttcagtctccaccgctttgggctgtcctgatatttctatggt

ColE1 origin

9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050

ggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcata

ccgcaaagggggaccttcgagggagcacgcgagaggacaaggctgggacggcgaatggcctatggacaggcggaaagagggaagcccttcgcaccgcgaaagagtat

ColE1 origin

10,060 10,070 10,080 10,090 10,100 10,110 10,120 10,130 10,140 10,150 10,160

gctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactat

cgagtgcgacatccatagagtcaagccacatccagcaagcgaggttcgacccgacacacgtgcttggggggcaagtcgggctggcgacgcggaataggccattgata

ColE1 origin

10,170 10,180 10,190 10,200 10,210 10,220 10,230 10,240 10,250 10,260 10,270

cgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaa

gcagaactcaggttgggccattctgtgctgaatagcggtgaccgtcgtcggtgaccattgtcctaatcgtctcgctccatacatccgccacgatgtctcaagaactt

ColE1 origin

10,280 10,290 10,300 10,310 10,320 10,330 10,340 10,350 10,360 10,370

gtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaac

caccaccggattgatgccgatgtgatcttcctgtcataaaccatagacgcgagacgacttcggtcaatggaagcctttttctcaaccatcgagaactaggccgtttg

ColE1 origin

10,390 10,400 10,410 10,420 10,430 10,440 10,450 10,460 10,470 10,480

aaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgct

tttggtggcgaccatcgccaccaaaaaaacaaacgttcgtcgtctaatgcgcgtctttttttcctagagttcttctaggaaactagaaaagatgccccagactgcga

ColE1 origin

10,490 10,500 10,510 10,520 10,530 10,540 10,550 10,560 10,570 10,580 10,590

cagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaag

gtcaccttgcttttgagtgcaattccctaaaaccagtactctaatagtttttcctagaagtggatctaggaaaatttaatttttacttcaaaatttagttagatttc

ColE1 origin

10,600 10,610 10,620 10,630 10,640 10,650 10,660 10,670 10,680 10,690 10,700
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tatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgcctgactccccgtcg

atatatactcatttgaaccagactgtcaatggttacgaattagtcactccgtggatagagtcgctagacagataaagcaagtaggtatcaacggactgaggggcagc

AmpR

10,710 10,720 10,730 10,740 10,750 10,760 10,770 10,780 10,790 10,800

tgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatttatcagcaataaaccagcca

acatctattgatgctatgccctcccgaatggtagaccggggtcacgacgttactatggcgctctgggtgcgagtggccgaggtctaaatagtcgttatttggtcggt

AmpR

10,810 10,820 10,830 10,840 10,850 10,860 10,870 10,880 10,890 10,900 10,910

gccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccgggaagctagagtaagtagttcgccagttaatagttt

cggccttcccggctcgcgtcttcaccaggacgttgaaataggcggaggtaggtcagataattaacaacggcccttcgatctcattcatcaagcggtcaattatcaaa

AmpR

10,920 10,930 10,940 10,950 10,960 10,970 10,980 10,990 11,000 11,010 11,020

gcgcaacgttgttgccattgctgcaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatccc

cgcgttgcaacaacggtaacgacgtccgtagcaccacagtgcgagcagcaaaccataccgaagtaagtcgaggccaagggttgctagttccgctcaatgtactaggg

AmpR

11,030 11,040 11,050 11,060 11,070 11,080 11,090 11,100 11,110 11,120

ccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattct

ggtacaacacgttttttcgccaatcgaggaagccaggaggctagcaacagtcttcattcaaccggcgtcacaatagtgagtaccaataccgtcgtgacgtattaaga

AmpR

11,130 11,140 11,150 11,160 11,170 11,180 11,190 11,200 11,210 11,220 11,230

cttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtc

gaatgacagtacggtaggcattctacgaaaagacactgaccactcatgagttggttcagtaagactcttatcacatacgccgctggctcaacgagaacgggccgcag

AmpR

11,240 11,250 11,260 11,270 11,280 11,290 11,300 11,310 11,320 11,330 11,340

aacacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctgttgagatcca

ttgtgccctattatggcgcggtgtatcgtcttgaaattttcacgagtagtaaccttttgcaagaagccccgcttttgagagttcctagaatggcgacaactctaggt

AmpR

11,350 11,360 11,370 11,380 11,390 11,400 11,410 11,420 11,430 11,440

gttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaaggga

caagctacattgggtgagcacgtgggttgactagaagtcgtagaaaatgaaagtggtcgcaaagacccactcgtttttgtccttccgttttacggcgttttttccct

AmpR

11,460 11,470 11,480 11,490 11,500 11,510 11,520 11,530 11,540 11,550
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ataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtat

tattcccgctgtgcctttacaacttatgagtatgagaaggaaaaagttataataacttcgtaaatagtcccaataacagagtactcgcctatgtataaacttacata

AmpR promoterAmpR

11,560 11,570 11,580 11,590 11,600 11,610 11,620 11,630 11,640 11,650 11,660

ttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgta

aatctttttatttgtttatccccaaggcgcgtgtaaaggggcttttcacggtggactgcagattctttggtaataatagtactgtaattggatatttttatccgcat

AmpR promoter

11,670 11,680 11,690 11,700 11,710 11,720 11,730 11,740 11,750 11,760 11,770

tcacgaggccctttcgtcttcaagaa

agtgctccgggaaagcagaagttctt

11,780 11,790



2023/3/16 12:54:59(from 1-963 bp)
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pT7_or1-oASD_rRNA(SpcR, CldR)_16S&23S_Streptavi...

gtcatcaccgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttcatccgcgtccagctcgttgagtttct

cagtagtggctttgcgcgctccgtcgacgccatttcgagtagtcgcaccagcacttcgctaagtgtctacagacggacaagtaggcgcaggtcgagcaactcaaaga

rop

10 20 30 40 50 60 70 80 90 100

ccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggg

ggtcttcgcaattacagaccgaagactatttcgcccggtacaattcccgccaaaaaaggacaaaccagtgactacggaggcacattccccctaaagacaagtacccc

rop

110 120 130 140 150 160 170 180 190 200 210

gtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggat

cattactatggctactttgctctctcctacgagtgctatgcccaatgactactacttgtacgggccaatgaccttgcaacactcccatttgttgaccgccataccta

220 230 240 250 260 270 280 290 300 310 320

gcggcgggaccagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgcagatccgga

cgccgccctggtctctttttagtgagtcccagttacggtcgcgaagcaattatgtctacatccacaaggtgtcccatcggtcgtcgtaggacgctacgtctaggcct

330 340 350 360 370 380 390 400 410 420

acataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcag

tgtattaccacgtcccgcgactgaaggcgcaaaggtctgaaatgctttgtgcctttggcttctggtaagtacaacaacgagtccagcgtctgcaaaacgtcgtcgtc

430 440 450 460 470 480 490 500 510 520 530

tcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacaggagcacgatcatgctagtcat

agcgaagtgcaagcgagcgcatagccactaagtaagacgattggtcattccgttggggcggtcggatcggcccaggagttgctgtcctcgtgctagtacgatcagta

540 550 560 570 580 590 600 610 620 630 640

gccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcgttgcgct

cggggcgcgggtggccttcctcgactgacccaacttccgagagttcccgtagccagctctagggccacggattactcactcgattgaatgtaattaacgcaacgcga

650 660 670 680 690 700 710 720 730 740

cactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttct

gtgacgggcgaaaggtcagccctttggacagcacggtcgacgtaattacttagccggttgcgcgcccctctccgccaaacgcataacccgcggtcccaccaaaaaga

lacI

750 760 770 780 790 800 810 820 830 840 850

tttcaccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtt

aaagtggtcactctgcccgttgtcgactaacgggaagtggcggaccgggactctctcaacgtcgttcgccaggtgcgaccaaacggggtcgtccgcttttaggacaa

lacI

860 870 880 890 900 910 920 930 940 950 960
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tgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgc

actaccaccaattgccgccctatattgtactcgacagaagccatagcagcatagggtgatggctctacaggcgtggttgcgcgtcgggcctgagccattaccgcgcg

lacI

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070

attgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtc

taacgcgggtcgcggtagactagcaaccgttggtcgtagcgtcacccttgctacgggagtaagtcgtaaacgtaccaaacaacttttggcctgtaccgtgaggtcag

lacI

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170

gccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcg

cggaagggcaaggcgatagccgacttaaactaacgctcactctataaatacggtcggtcggtctgcgtctgcgcggctctgtcttgaattacccgggcgattgtcgc

lacI

1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280

cgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaaga

gctaaacgaccactgggttacgctggtctacgaggtgcgggtcagcgcatggcagaagtaccctcttttattatgacaactacccacagaccagtctctgtagttct

lacI

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390

aataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtg

ttattgcggccttgtaatcacgtccgtcgaaggtgtcgttaccgtaggaccagtaggtcgcctatcaattactagtcgggtgactgcgcaacgcgctcttctaacac

lacI

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490

caccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacg

gtggcggcgaaatgtccgaagctgcggcgaagcaagatggtagctgtggtggtgcgaccgtgggtcaactagccgcgctctaaattagcggcgctgttaaacgctgc

lacI

1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600

gcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgcc

cgcgcacgtcccggtctgacctccaccgttgcggttagtcgttgctgacaaacgggcggtcaacaacacggtgcgccaacccttacattaagtcgaggcggtagcgg

lacI

1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710

gcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgt

cgaaggtgaaaaagggcgcaaaagcgtctttgcaccgaccggaccaagtggtgcgccctttgccagactattctctgtggccgtatgagacgctgtagcatattgca

lacI

1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810
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tactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctct

atgaccaaagtgtaagtggtgggacttaactgagagaaggcccgcgatagtacggtatggcgctttccaaaacgcggtaagctaccacaggccctagagctgcgaga

lacI promoterlacI

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920

cccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcc

gggaatacgctgaggacgtaatccttcgtcgggtcatcatccaactccggcaactcgtggcggcggcgttccttaccacgtacgttcctctaccgcgggttgtcagg

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030

cccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccag

gggccggtgccccggacggtggtatgggtgcggctttgttcgcgagtactcgggcttcaccgctcgggctagaaggggtagccactacagccgctatatccgcggtc

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140

caaccgcacctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaattaatacgactcactataggggaattg

gttggcgtggacaccgcggccactacggccggtgctacgcaggccgcatctcctagctctagctagagctagggcgctttaattatgctgagtgatatccccttaac

T7 promoter

2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240

tgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacatagcgccgctgagaaaaagcgaagcggcactgctctttaacaattt

actcgcctattgttaaggggagatctttattaaaacaaattgaaattcttcctctatatgtatcgcggcgactctttttcgcttcgccgtgacgagaaattgttaaa

rrnG antiterminatorlac operator

2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 2,340 2,350

atcagacaatctgtgtgggcactcgaagatacggattcttaacgtcgcaagacgaaaaatgaataccaagtctcaagagtgaacacgtaattcattacgaagtttaa

tagtctgttagacacacccgtgagcttctatgcctaagaattgcagcgttctgctttttacttatggttcagagttctcacttgtgcattaagtaatgcttcaaatt

rrnG antiterminator

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460

ttctttgagcgtcaaacttttaaattgaagagtttgatcatggctcagattgaacgctggcggcaggcctaacacatgcaagtcgaacggtaacaggaagaagcttg

aagaaactcgcagtttgaaaatttaacttctcaaactagtaccgagtctaacttgcgaccgccgtccggattgtgtacgttcagcttgccattgtccttcttcgaac

16SrRNA 1～1453

2,470 2,480 2,490 2,500 2,510 2,520 2,530 2,540 2,550 2,560

cttctttgctgacgagtggcggacgggtgagtaatgtctgggaaactgcctgatggagggggataactactggaaacggtagctaataccgcataacgtcgcaagac

gaagaaacgactgctcaccgcctgcccactcattacagaccctttgacggactacctccccctattgatgacctttgccatcgattatggcgtattgcagcgttctg

16SrRNA 1～1453

2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670

caaagagggggaccttcgggcctcttgccatcggatgtgcccagatgggattagctagtaggtggggtaacggctcacctaggcgacgatccctagctggtctgaga

gtttctccccctggaagcccggagaacggtagcctacacgggtctaccctaatcgatcatccaccccattgccgagtggatccgctgctagggatcgaccagactct

16SrRNA 1～1453

2,680 2,690 2,700 2,710 2,720 2,730 2,740 2,750 2,760 2,770 2,780
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ggatgaccagccacactggaactgagacacggtccagactcctacgggaggcagcagtggggaatattgcacaatgggcgcaagcctgatgcagccatgccgcgtgt

cctactggtcggtgtgaccttgactctgtgccaggtctgaggatgccctccgtcgtcaccccttataacgtgttacccgcgttcggactacgtcggtacggcgcaca

16SrRNA 1～1453

2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880

atgaagaaggccttcgggttgtaaagtactttcagcggggaggaagggagtaaagttaatacctttgctcattgacgttacccgcagaagaagcaccggctaactcc

tacttcttccggaagcccaacatttcatgaaagtcgcccctccttccctcatttcaattatggaaacgagtaactgcaatgggcgtcttcttcgtggccgattgagg

16SrRNA 1～1453

2,890 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990

gtgccagcagccgcggtaatacggagggtgcaagcgttaatcggaattactgggcgtaaagcgcacgcaggcggtttgttaagtcagatgtgaaatccccgggctca

cacggtcgtcggcgccattatgcctcccacgttcgcaattagccttaatgacccgcatttcgcgtgcgtccgccaaacaattcagtctacactttaggggcccgagt

16SrRNA 1～1453

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100

acctgggaactgcatctgatactggcaagcttgagtctcgtagaggggggtagaattccaggtgtagcggtgaaatgcgtagagatctggaggaataccggtggcga

tggacccttgacgtagactatgaccgttcgaactcagagcatctccccccatcttaaggtccacatcgccactttacgcatctctagacctccttatggccaccgct

16SrRNA 1～1453

3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210

aggcggccccctggacgaagactgacgctcaggtgcgaaagcgtggggagcaaacaggattagataccctggtagtccacgccgtaaacgatgtcgacttggaggtt

tccgccgggggacctgcttctgactgcgagtccacgctttcgcacccctcgtttgtcctaatctatgggaccatcaggtgcggcatttgctacagctgaacctccaa

16SrRNA 1～1453

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310

gtgcccttgaggcgtggcttccggagctaacgcgttaagtcgaccgcctggggagtacggccgcaaggttaaaactcaaatgaattgacgggggcccgcacaagcgg

cacgggaactccgcaccgaaggcctcgattgcgcaattcagctggcggacccctcatgccggcgttccaattttgagtttacttaactgcccccgggcgtgttcgcc

16SrRNA 1～1453

3,320 3,330 3,340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3,420

tggagcatgtggtttaattcgatgcaacgcgaagaaccttacctggtcttgacatccacggaagttttcagagatgagaatgtgccttcCTCGAGCCCGACCAGAAT

acctcgtacaccaaattaagctacgttgcgcttcttggaatggaccagaactgtaggtgccttcaaaagtctctactcttacacggaagGAGCTCGGGCTGGTCTTA

16SrRNA 1～1453
Strept...r 30S

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530

CATGCAAGTGCGTAAGATAGTCGCGGGCCGGGCTAGCgggaaccgtgagacaggtgctgcatggctgtcgtcagctcgtgttgtgaaatgttgggttaagtcccgca

GTACGTTCACGCATTCTATCAGCGCCCGGCCCGATCGcccttggcactctgtccacgacgtaccgacagcagtcgagcacaacactttacaacccaattcagggcgt

16SrRNA 1～1453
Streptavidin S1 aptamer for 30S

3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630
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acgagcgcaacccttatcctttgttgccagcggtccggccgggaactcaaaggagactgccagtgataaactggaggaaggtggggatgatgtcaagtcatcatggc

tgctcgcgttgggaataggaaacaacggtcgccaggccggcccttgagtttcctctgacggtcactatttgacctccttccacccctactacagttcagtagtaccg

16SrRNA 1～1453

3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740

ccttacgaccagggctacacacgtgctacaatggcgcatacaaagagaagcgacctcgcgagagcaagcggacctcataaagtgcgtcgtagtccggattggagtct

ggaatgctggtcccgatgtgtgcacgatgttaccgcgtatgtttctcttcgctggagcgctctcgttcgcctggagtatttcacgcagcatcaggcctaacctcaga

16SrRNA 1～1453

3,750 3,760 3,770 3,780 3,790 3,800 3,810 3,820 3,830 3,840 3,850

gcaactcgactccatgaagtcggaatcgctagtaatcgtggatcagaatgccacggtgaatacgttcccgggccttgtacacaccgcccgtcacaccatgggagtgg

cgttgagctgaggtacttcagccttagcgatcattagcacctagtcttacggtgccacttatgcaagggcccggaacatgtgtggcgggcagtgtggtaccctcacc

16SrRNA 1～1453

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950

gttgcaaaagaagtaggtagcttaaccttcgggagggcgcttaccactttgtgattcatgactggggtgaagtcgtaacaaggtaaccgtaggggaacctgcggttg

caacgttttcttcatccatcgaattggaagccctcccgcgaatggtgaaacactaagtactgaccccacttcagcattgttccattggcatccccttggacgccaac

16S rRNA 1454～154216SrRNA 1～1453

3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

gatcaCGAGACtaccttaaagaagcgtactttgtagtgctcacacagattgtctgatagaaagtgaaaagcaaggcgtttacgcgttgggagtgaggctgaagagaa

ctagtGCTCTGatggaatttcttcgcatgaaacatcacgagtgtgtctaacagactatctttcacttttcgttccgcaaatgcgcaaccctcactccgacttctctt

16S...42

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170

taaggccgttcgctttctattaatgaaagctcaccctacacgaaaatatcacgcaacgcgtgataagcaattttcgtgtccccttcgtctagaggcccaggacaccg

attccggcaagcgaaagataattactttcgagtgggatgtgcttttatagtgcgttgcgcactattcgttaaaagcacaggggaagcagatctccgggtcctgtggc

4,180 4,190 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280

ccctttcacggcggtaacaggggttcgaatcccctaggggacgccacttgctggtttgtgagtgaaagtcgccgaccttaatatctcaaaactcatcttcgggtgat

gggaaagtgccgccattgtccccaagcttaggggatcccctgcggtgaacgaccaaacactcactttcagcggctggaattatagagttttgagtagaagcccacta

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380

gtttgagatatttgctctttaaaaatctggatcaagctgaaaattgaaacactgaacaacgagagttgttcgtgagtctctcaaattttcgcaacacgatgatgaat

caaactctataaacgagaaatttttagacctagttcgacttttaactttgtgacttgttgctctcaacaagcactcagagagtttaaaagcgttgtgctactactta

4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470 4,480 4,490

cgaaagaaacatcttcgggttgtgaggttaagcgactaagcgtacacggtggatgccctggcagtcagaggcgatgaaggacgtgctaatctgcgataagcgtcggt

gctttctttgtagaagcccaacactccaattcgctgattcgcatgtgccacctacgggaccgtcagtctccgctacttcctgcacgattagacgctattcgcagcca

23S rRNA 1～2857

4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600
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aaggtgatatgaaccgttataaccggcgatttccgaatggggaaacccagtgtgtttcgacacactatcattaactgaatccataggttaatgaggcgaaccggggg

ttccactatacttggcaatattggccgctaaaggcttacccctttgggtcacacaaagctgtgtgatagtaattgacttaggtatccaattactccgcttggccccc

23S rRNA 1～2857

4,610 4,620 4,630 4,640 4,650 4,660 4,670 4,680 4,690 4,700

aactgaaacatctaagtaccccgaggaaaagaaatcaaccgagattcccccagtagcggcgagcgaacggggagcagcccagagcctgaatcagtgtgtgtgttagt

ttgactttgtagattcatggggctccttttctttagttggctctaagggggtcatcgccgctcgcttgcccctcgtcgggtctcggacttagtcacacacacaatca

23S rRNA 1～2857

4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810

ggaagcgtctggaaaggcgcgcgatacagggtgacagccccgtacacaaaaatgcacatgctgtgagctcgatgagtagggcgggacacgtggtatcctgtctgaat

ccttcgcagacctttccgcgcgctatgtcccactgtcggggcatgtgtttttacgtgtacgacactcgagctactcatcccgccctgtgcaccataggacagactta

23S rRNA 1～2857

4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910 4,920

atggggggaccatcctccaaggctaaatactcctgactgaccgatagtgaaccagtaccgtgagggaaaggcgaaaagaaccccggcgaggggagtgaaaaagaacc

tacccccctggtaggaggttccgatttatgaggactgactggctatcacttggtcatggcactccctttccgcttttcttggggccgctcccctcactttttcttgg

23S rRNA 1～2857

4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020

tgaaaccgtgtacgtacaagcagtgggagcacgcttGGGTACCGGCTGGGCCGACCAGAATCATGCAAGTGCGTAAGATAGTCGCGGGCCGGCCCGGCCGGGTACTC

actttggcacatgcatgttcgtcaccctcgtgcgaaCCCATGGCCGACCCGGCTGGTCTTAGTACGTTCACGCATTCTATCAGCGCCCGGCCGGGCCGGCCCATGAG

23S rRNA 1～2857
Streptavidin S1 aptamer for 50S

5,030 5,040 5,050 5,060 5,070 5,080 5,090 5,100 5,110 5,120 5,130

aggcgtgtgactgcgtaccttttgtataatgggtcagcgacttatattctgtagcaaggttaaccgaataggggagccgaagggaaaccgagtcttaactgggcgtt

tccgcacactgacgcatggaaaacatattacccagtcgctgaatataagacatcgttccaattggcttatcccctcggcttccctttggctcagaattgacccgcaa

23S rRNA 1～2857

5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240

aagttgcagggtatagacccgaaacccggtgatctagccatgggcaggttgaaggttgggtaacactaactggaggaccgaaccgactaatgttgaaaaattagcgg

ttcaacgtcccatatctgggctttgggccactagatcggtacccgtccaacttccaacccattgtgattgacctcctggcttggctgattacaactttttaatcgcc

23S rRNA 1～2857

5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 5,330 5,340 5,350

atgacttgtggctgggggtgaaaggccaatcaaaccgggagatagctggttctccccgaaagctatttaggtagcgcctcgtgaattcatctccgggggtagagcac

tactgaacaccgacccccactttccggttagtttggccctctatcgaccaagaggggctttcgataaatccatcgcggagcacttaagtagaggcccccatctcgtg

23S rRNA 1～2857

5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450
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tgtttcggcaagggggtcatcccgacttaccaacccgatgcaaactgcgaataccggagaatgttatcacgggagacacacggcgggtgctaacgtccgtcgtgaag

acaaagccgttcccccagtagggctgaatggttgggctacgtttgacgcttatggcctcttacaatagtgccctctgtgtgccgcccacgattgcaggcagcacttc

23S rRNA 1～2857

5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560

agggaaacaacccagaccgccagctaaggtcccaaagtcatggttaagtgggaaacgatgtgggaaggcccagacagccaggatgttggcttagaagcagccatcat

tccctttgttgggtctggcggtcgattccagggtttcagtaccaattcaccctttgctacacccttccgggtctgtcggtcctacaaccgaatcttcgtcggtagta

23S rRNA 1～2857

5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670

ttaaagaaagcgtaatagctcactggtcgagtcggcctgcgcggaagatgtaacggggctaaaccatgcaccgaagctgcggcagcgacgcttatgcgttgttgggt

aatttctttcgcattatcgagtgaccagctcagccggacgcgccttctacattgccccgatttggtacgtggcttcgacgccgtcgctgcgaatacgcaacaaccca

23S rRNA 1～2857

5,680 5,690 5,700 5,710 5,720 5,730 5,740 5,750 5,760 5,770

aggggagcgttctgtaagcctgcgaaggtgtgctgtgaggcatgctggaggtatcagaagtgcgaatgctgacataagtaacgataaagcgggtgaaaagcccgctc

tcccctcgcaagacattcggacgcttccacacgacactccgtacgacctccatagtcttcacgcttacgactgtattcattgctatttcgcccacttttcgggcgag

23S rRNA 1～2857

5,780 5,790 5,800 5,810 5,820 5,830 5,840 5,850 5,860 5,870 5,880

gccggaagaccaagggttcctgtccaacgttaatcggggcagggtgagtcgacccctaaggcgaggccgaaaggcgtagtcgatgggaaacaggttaatattcctgt

cggccttctggttcccaaggacaggttgcaattagccccgtcccactcagctggggattccgctccggctttccgcatcagctaccctttgtccaattataaggaca

23S rRNA 1～2857

5,890 5,900 5,910 5,920 5,930 5,940 5,950 5,960 5,970 5,980 5,990

acttggtgttactgcgaaggggggacggagaaggctatgttggccgggcgacggttgtcccggtttaagcgtgtaggctggttttccaggcaaatccggaaaatcaa

tgaaccacaatgacgcttcccccctgcctcttccgatacaaccggcccgctgccaacagggccaaattcgcacatccgaccaaaaggtccgtttaggccttttagtt

23S rRNA 1～2857

6,000 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090

ggctgaggcgtgatgacgaggcactacggtgctgaagcaacaaatgccctgcttccaggaaaagcctctaagcatcaggtaacatcaaatcgtaccccaaaccgaca

ccgactccgcactactgctccgtgatgccacgacttcgttgtttacgggacgaaggtccttttcggagattcgtagtccattgtagtttagcatggggtttggctgt

23S rRNA 1～2857

6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200

caggtggtcaggtagagaataccaaggcgcttgagagaactcgggtgaaggaactaggcaaaatggtgccgtaacttcgggagaaggcacgctgatatgtaggtgag

gtccaccagtccatctcttatggttccgcgaactctcttgagcccacttccttgatccgttttaccacggcattgaagccctcttccgtgcgactatacatccactc

23S rRNA 1～2857

6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310
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gtccctcgcggatggagctgaaatcagtcgaagataccagctggctgcaactgtttattaaaaacacagcactgtgcaaacacgaaagtggacgtatacggtgtgac

cagggagcgcctacctcgactttagtcagcttctatggtcgaccgacgttgacaaataatttttgtgtcgtgacacgtttgtgctttcacctgcatatgccacactg

23S rRNA 1～2857

6,320 6,330 6,340 6,350 6,360 6,370 6,380 6,390 6,400 6,410 6,420

gcctgcccggtgccggaaggttaattgatggggttagcgcaagcgaagctcttgatcgaagccccggtaaacggcggccgtaactataacggtcctaaggtagcgaa

cggacgggccacggccttccaattaactaccccaatcgcgttcgcttcgagaactagcttcggggccatttgccgccggcattgatattgccaggattccatcgctt

23S rRNA 1～2857

6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520

attccttgtcgggtaagttccgacctgcacgaatggcgtaatgatggccaggctgtctccacccgagactcagtgaaattgaactcgctgtgaagatgcagtgtacc

taaggaacagcccattcaaggctggacgtgcttaccgcattactaccggtccgacagaggtgggctctgagtcactttaacttgagcgacacttctacgtcacatgg

23S rRNA 1～2857

6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630

cgcggcaagacggTaagaccccgtgaacctttactatagcttgacactgaacattgagccttgatgtgtaggataggtgggaggctttgaagtgtggacgccagtct

gcgccgttctgccAttctggggcacttggaaatgatatcgaactgtgacttgtaactcggaactacacatcctatccaccctccgaaacttcacacctgcggtcaga

23S rRNA 1～2857

6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740

gcatggagccgaccttgaaataccaccctttaatgtttgatgttctaacgttgacccgtaatccgggttgcggacagtgtctggtgggtagtttgactggggcggtc

cgtacctcggctggaactttatggtgggaaattacaaactacaagattgcaactgggcattaggcccaacgcctgtcacagaccacccatcaaactgaccccgccag

23S rRNA 1～2857

6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840

tcctcctaaagagtaacggaggagcacgaaggttggctaatcctggtcggacatcaggaggttagtgcaatggcataagccagcttgactgcgagcgtgacggcgcg

aggaggatttctcattgcctcctcgtgcttccaaccgattaggaccagcctgtagtcctccaatcacgttaccgtattcggtcgaactgacgctcgcactgccgcgc

23S rRNA 1～2857

6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,940 6,950

agcaggtgcgaaagcaggtcatagtgatccggtggttctgaatggaagggccatcgctcaacggataaaaggtactccggggataacaggctgataccgcccaagag

tcgtccacgctttcgtccagtatcactaggccaccaagacttaccttcccggtagcgagttgcctattttccatgaggcccctattgtccgactatggcgggttctc

23S rRNA 1～2857

6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060

ttcatatcgacggcggtgtttggcacctcgatgtcggctcatcacatcctggggctgaagtaggtcccaagggtatggctgttcgccatttaaagtggtacgcgagc

aagtatagctgccgccacaaaccgtggagctacagccgagtagtgtaggaccccgacttcatccagggttcccataccgacaagcggtaaatttcaccatgcgctcg

23S rRNA 1～2857

7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7,160
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tgggtttagaacgtcgtgagacagttcggtccctatctgccgtgggcgctggagaactgaggggggctgctcctagtacgagaggaccggagtggacgcatcactgg

acccaaatcttgcagcactctgtcaagccagggatagacggcacccgcgacctcttgactccccccgacgaggatcatgctctcctggcctcacctgcgtagtgacc

23S rRNA 1～2857

7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270

tgttcgggttgtcatgccaatggcactgcccggtagctaaatgcggaagagataagtgctgaaagcatctaagcacgaaacttgccccgagatgagttctccctgac

acaagcccaacagtacggttaccgtgacgggccatcgatttacgccttctctattcacgactttcgtagattcgtgctttgaacggggctctactcaagagggactg

23S rRNA 1～2857

7,280 7,290 7,300 7,310 7,320 7,330 7,340 7,350 7,360 7,370 7,380

cctttaagggtcctgaaggaacgttgaagacgacgacgttgataggccgggtgtgtaagcgcagcgatgcgttgagctaaccggtactaatgaaccgtgaggcttaa

ggaaattcccaggacttccttgcaacttctgctgctgcaactatccggcccacacattcgcgtcgctacgcaactcgattggccatgattacttggcactccgaatt

23S rRNA 1～2857 23S rRNA 2858～2904

7,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490

ccttacaacgccgaagctgttttggcggatgagagaagattttcagcctgatacagattaaatcagaacgcagaagcggtctgataaaacagaatttgcctggcggc

ggaatgttgcggcttcgacaaaaccgcctactctcttctaaaagtcggactatgtctaatttagtcttgcgtcttcgccagactattttgtcttaaacggaccgccg

5S...A

7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,580 7,590

agtagcgcggtggtcccacctgaccccatgccgaactcagaagtgaaacgccgtagcgccgatggtagtgtggggtctccccatgcgagagtagggaactgccaggc

tcatcgcgccaccagggtggactggggtacggcttgagtcttcactttgcggcatcgcggctaccatcacaccccagaggggtacgctctcatcccttgacggtccg

5S rRNA

7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700

atcaaataaagctgagttggctgctgccaccgctgagcaataactagcataaccccttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaacta

tagtttatttcgactcaaccgacgacggtggcgactcgttattgatcgtattggggaaccccggagatttgcccagaactccccaaaaaacgactttcctccttgat

T7 terminator

7,710 7,720 7,730 7,740 7,750 7,760 7,770 7,780 7,790 7,800 7,810

tatccggattggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccg

ataggcctaaccgcttaccctgcgcgggacatcgccgcgtaattcgcgccgcccacaccaccaatgcgcgtcgcactggcgatgtgaacggtcgcgggatcgcgggc

f1 ori

7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910

ctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcac

gaggaaagcgaaagaagggaaggaaagagcggtgcaagcggccgaaaggggcagttcgagatttagcccccgagggaaatcccaaggctaaatcacgaaatgccgtg

f1 ori

7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020



2023/3/16 12:54:59pT7_or1-oASD_rRNA(SpcR, CldR)_16S&23S_Streptavidin_aptamer (10349 b...

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_eMF22oqy-pt7_or1-oasd_rrnaspcr-cldr_16s23s_streptavidin_aptamer/edit 10/12

ctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtgg

gagctggggttttttgaactaatcccactaccaagtgcatcacccggtagcgggactatctgccaaaaagcgggaaactgcaacctcaggtgcaagaaattatcacc

f1 ori

8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130

actcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgattt

tgagaacaaggtttgaccttgttgtgagttgggatagagccagataagaaaactaaatattccctaaaacggctaaagccggataaccaattttttactcgactaaa

f1 ori

8,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230

aacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaata

ttgtttttaaattgcgcttaaaattgttttataattgcaaatgttaaagtccaccgtgaaaagcccctttacacgcgccttggggataaacaaataaaaagatttat

f1 ori

8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340

cattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaa

gtaagtttatacataggcgagtacttaattaagaatctttttgagtagctcgtagtttactttgacgttaaataagtatagtcctaatagttatggtataaaaactt

KanR

8,350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450

aaagccgtttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacct

tttcggcaaagacattacttcctcttttgagtggctccgtcaaggtatcctaccgttctaggaccatagccagacgctaaggctgagcaggttgtagttatgttgga

KanR

8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560

attaatttcccctcgtcaaaaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttg

taattaaaggggagcagtttttattccaatagttcactctttagtggtactcactgctgacttaggccactcttaccgttttcaaatacgtaaagaaaggtctgaac

KanR

8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660

ttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaa

aagttgtccggtcggtaatgcgagcagtagttttagtgagcgtagttggtttggcaataagtaagcactaacgcggactcgctctgctttatgcgctagcgacaatt

KanR

8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770

aaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgct

ttcctgttaatgtttgtccttagcttacgttggccgcgtccttgtgacggtcgcgtagttgttataaaagtggacttagtcctataagaagattatggaccttacga

KanR

8,780 8,790 8,800 8,810 8,820 8,830 8,840 8,850 8,860 8,870 8,880
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gttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgac

caaaagggcccctagcgtcaccactcattggtacgtagtagtcctcatgcctattttacgaactaccagccttctccgtatttaaggcagtcggtcaaatcagactg

KanR

8,890 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980

catctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcc

gtagagtagacattgtagtaaccgttgcgatggaaacggtacaaagtctttgttgagaccgcgtagcccgaagggtatgttagctatctaacagcgtggactaacgg

KanR

8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090

cgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgttgaatatggctcataacaccc

gctgtaatagcgctcgggtaaatatgggtatatttagtcgtaggtacaaccttaaattagcgccggatctcgttctgcaaagggcaacttataccgagtattgtggg

KanR

9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200

cttgtattactgtttatgtaagcagacagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaag

gaacataatgacaaatacattcgtctgtcaaaataacaagtactggttttagggaattgcactcaaaagcaaggtgactcgcagtctggggcatcttttctagtttc

9,210 9,220 9,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300

gatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctt

ctagaagaactctaggaaaaaaagacgcgcattagacgacgaacgtttgtttttttggtggcgatggtcgccaccaaacaaacggcctagttctcgatggttgagaa

ori

9,310 9,320 9,330 9,340 9,350 9,360 9,370 9,380 9,390 9,400 9,410

tttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacata

aaaggcttccattgaccgaagtcgtctcgcgtctatggtttatgacaggaagatcacatcggcatcaatccggtggtgaagttcttgagacatcgtggcggatgtat

ori

9,420 9,430 9,440 9,450 9,460 9,470 9,480 9,490 9,500 9,510 9,520

cctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgg

ggagcgagacgattaggacaatggtcaccgacgacggtcaccgctattcagcacagaatggcccaacctgagttctgctatcaatggcctattccgcgtcgccagcc

ori

9,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630

gctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaaggg

cgacttgccccccaagcacgtgtgtcgggtcgaacctcgcttgctggatgtggcttgactctatggatgtcgcactcgatactctttcgcggtgcgaagggcttccc

ori

9,640 9,650 9,660 9,670 9,680 9,690 9,700 9,710 9,720 9,730

agaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcg

tctttccgcctgtccataggccattcgccgtcccagccttgtcctctcgcgtgctccctcgaaggtccccctttgcggaccatagaaatatcaggacagcccaaagc

ori

9,740 9,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840
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https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_eMF22oqy-pt7_or1-oasd_rrnaspcr-cldr_16s23s_streptavidin_aptamer/edit 12/12

ccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggc

ggtggagactgaactcgcagctaaaaacactacgagcagtccccccgcctcggatacctttttgcggtcgttgcgccggaaaaatgccaaggaccggaaaacgaccg

ori

9,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 9,930 9,940 9,950

cttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgc

gaaaacgagtgtacaagaaaggacgcaataggggactaagacacctattggcataatggcggaaactcactcgactatggcgagcggcgtcggcttgctggctcgcg

9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050

agcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatatggtgcactctcagtacaatc

tcgctcagtcactcgctccttcgccttctcgcggactacgccataaaagaggaatgcgtagacacgccataaagtgtggcgtatataccacgtgagagtcatgttag

bom

10,060 10,070 10,080 10,090 10,100 10,110 10,120 10,130 10,140 10,150 10,160

tgctctgatgccgcatagttaagccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctgacgcgccctgacgg

acgagactacggcgtatcaattcggtcatatgtgaggcgatagcgatgcactgacccagtaccgacgcggggctgtgggcggttgtgggcgactgcgcgggactgcc

bom

10,170 10,180 10,190 10,200 10,210 10,220 10,230 10,240 10,250 10,260 10,270

gcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcacc

cgaacagacgagggccgtaggcgaatgtctgttcgacactggcagaggccctcgacgtacacagtctccaaaagtgg

rop

10,280 10,290 10,300 10,310 10,320 10,330 10,340



2023/3/16 12:42:28(from 1-963 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_dEKPniE7-pt7_wt-sd_sfgfp/edit 1/7

pT7_WT-SD_sfGFP (5735 bp)

ccatgttaagggcggttttttcctgtttggtcactgatgcctccgtgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacg

ggtacaattcccgccaaaaaaggacaaaccagtgactacggaggcacattccccctaaagacaagtacccccattactatggctactttgctctctcctacgagtgc

rop

10 20 30 40 50 60 70 80 90 100

atacgggttactgatgatgaacatgcccggttactggaacgttgtgagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaatg

tatgcccaatgactactacttgtacgggccaatgaccttgcaacactcccatttgttgaccgccatacctacgccgccctggtctctttttagtgagtcccagttac

110 120 130 140 150 160 170 180 190 200 210

ccagcgcttcgttaatacagatgtaggtgttccacagggtagccagcagcatcctgcgatgcagatccggaacataatggtgcagggcgctgacttccgcgtttcca

ggtcgcgaagcaattatgtctacatccacaaggtgtcccatcggtcgtcgtaggacgctacgtctaggccttgtattaccacgtcccgcgactgaaggcgcaaaggt

220 230 240 250 260 270 280 290 300 310 320

gactttacgaaacacggaaaccgaagaccattcatgttgttgctcaggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgcgtatcggtgattcattc

ctgaaatgctttgtgcctttggcttctggtaagtacaacaacgagtccagcgtctgcaaaacgtcgtcgtcagcgaagtgcaagcgagcgcatagccactaagtaag

330 340 350 360 370 380 390 400 410 420

tgctaaccagtaaggcaaccccgccagcctagccgggtcctcaacgacaggagcacgatcatgctagtcatgccccgcgcccaccggaaggagctgactgggttgaa

acgattggtcattccgttggggcggtcggatcggcccaggagttgctgtcctcgtgctagtacgatcagtacggggcgcgggtggccttcctcgactgacccaactt

430 440 450 460 470 480 490 500 510 520 530

ggctctcaagggcatcggtcgagatcccggtgcctaatgagtgagctaacttacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgcc

ccgagagttcccgtagccagctctagggccacggattactcactcgattgaatgtaattaacgcaacgcgagtgacgggcgaaaggtcagccctttggacagcacgg

lacI

540 550 560 570 580 590 600 610 620 630 640

agctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgccctt

tcgacgtaattacttagccggttgcgcgcccctctccgccaaacgcataacccgcggtcccaccaaaaagaaaagtggtcactctgcccgttgtcgactaacgggaa

lacI

650 660 670 680 690 700 710 720 730 740

caccgcctggccctgagagagttgcagcaagcggtccacgctggtttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgt

gtggcggaccgggactctctcaacgtcgttcgccaggtgcgaccaaacggggtcgtccgcttttaggacaaactaccaccaattgccgccctatattgtactcgaca

lacI

750 760 770 780 790 800 810 820 830 840 850

cttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagc

gaagccatagcagcatagggtgatggctctacaggcgtggttgcgcgtcgggcctgagccattaccgcgcgtaacgcgggtcgcggtagactagcaaccgttggtcg

lacI

860 870 880 890 900 910 920 930 940 950 960



2023/3/16 12:42:28pT7_WT-SD_sfGFP (5735 bp) (from 964-1926 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_dEKPniE7-pt7_wt-sd_sfgfp/edit 2/7

atcgcagtgggaacgatgccctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcg

tagcgtcacccttgctacgggagtaagtcgtaaacgtaccaaacaacttttggcctgtaccgtgaggtcagcggaagggcaaggcgatagccgacttaaactaacgc

lacI

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070

agtgagatatttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctcca

tcactctataaatacggtcggtcggtctgcgtctgcgcggctctgtcttgaattacccgggcgattgtcgcgctaaacgaccactgggttacgctggtctacgaggt

lacI

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170

cgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccaca

gcgggtcagcgcatggcagaagtaccctcttttattatgacaactacccacagaccagtctctgtagttctttattgcggccttgtaatcacgtccgtcgaaggtgt

lacI

1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280

gcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttc

cgttaccgtaggaccagtaggtcgcctatcaattactagtcgggtgactgcgcaacgcgctcttctaacacgtggcggcgaaatgtccgaagctgcggcgaagcaag

lacI

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390

taccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaa

atggtagctgtggtggtgcgaccgtgggtcaactagccgcgctctaaattagcggcgctgttaaacgctgccgcgcacgtcccggtctgacctccaccgttgcggtt

lacI

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490

tcagcaacgactgtttgcccgccagttgttgtgccacgcggttgggaatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtgg

agtcgttgctgacaaacgggcggtcaacaacacggtgcgccaacccttacattaagtcgaggcggtagcggcgaaggtgaaaaagggcgcaaaagcgtctttgcacc

lacI

1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600

ctggcctggttcaccacgcgggaaacggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctc

gaccggaccaagtggtgcgccctttgccagactattctctgtggccgtatgagacgctgtagcatattgcaatgaccaaagtgtaagtggtgggacttaactgagag

lacI lacI promoter

1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710

ttccgggcgctatcatgccataccgcgaaaggttttgcgccattcgatggtgtccgggatctcgacgctctcccttatgcgactcctgcattaggaagcagcccagt

aaggcccgcgatagtacggtatggcgctttccaaaacgcggtaagctaccacaggccctagagctgcgagagggaatacgctgaggacgtaatccttcgtcgggtca

lacI promoter

1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810

agtaggttgaggccgttgagcaccgccgccgcaaggaatggtgcatgcaaggagatggcgcccaacagtcccccggccacggggcctgccaccatacccacgccgaa

tcatccaactccggcaactcgtggcggcggcgttccttaccacgtacgttcctctaccgcgggttgtcagggggccggtgccccggacggtggtatgggtgcggctt

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920



2023/3/16 12:42:28pT7_WT-SD_sfGFP (5735 bp) (from 1927-2568 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_dEKPniE7-pt7_wt-sd_sfgfp/edit 3/7

acaagcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccggccacga

tgttcgcgagtactcgggcttcaccgctcgggctagaaggggtagccactacagccgctatatccgcggtcgttggcgtggacaccgcggccactacggccggtgct

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030

tgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaattaatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattttg

acgcaggccgcatctcctagctctagctagagctagggcgctttaattatgctgagtgatatccccttaacactcgcctattgttaaggggagatctttattaaaac

lac operatorT7 promoter

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140

tttaactttaagaaggagatatacataATGAGTAAAGGAGAAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATGTTAATGGGCACAAATT

aaattgaaattcttcctctatatgtatTACTCATTTCCTCTTCTTGAAAAGTGACCTCAACAGGGTTAAGAACAACTTAATCTACCACTACAATTACCCGTGTTTAA
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2023/3/16 12:42:28pT7_WT-SD_sfGFP (5735 bp) (from 2569-3317 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_dEKPniE7-pt7_wt-sd_sfgfp/edit 4/7

AAACATTCTCGGACACAAACTCGAGTACAACTTTAACTCACACAATGTATACATCACGGCAGACAAACAAAAGAATGGAATCAAAGCTAACTTCAAAATTCGCCACA

TTTGTAAGAGCCTGTGTTTGAGCTCATGTTGAAATTGAGTGTGTTACATATGTAGTGCCGTCTGTTTGTTTTCTTACCTTAGTTTCGATTGAAGTTTTAAGCGGTGT
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GTCCTTTCGAAAGATCCCAACGAAAAGCGTGACCACATGGTCCTTCTTGAGTTTGTAACTGCTGCTGGGATTACACATGGCATGGATGAGCTCTACAAATGActcga

CAGGAAAGCTTTCTAGGGTTGCTTTTCGCACTGGTGTACCAGGAAGAACTCAAACATTGACGACGACCCTAATGTGTACCGTACCTACTCGAGATGTTTACTgagct
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superfolder GFP

2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880

gcaccaccaccaccaccaccaccactaattgattaatacctaggctgctaaacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagca

cgtggtggtggtggtggtggtggtgattaactaattatggatccgacgatttgtttcgggctttccttcgactcaaccgacgacggtggcgactcgttattgatcgt

8xHis

2,890 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990

taaccccttggggcctctaaacgggtcttgaggggttttttgctgaaaggaggaactatatccggattggcgaatgggacgcgccctgtagcggcgcattaagcgcg

attggggaaccccggagatttgcccagaactccccaaaaaacgactttcctccttgatataggcctaaccgcttaccctgcgcgggacatcgccgcgtaattcgcgc

T7 terminator f1 ori

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100

gcgggtgtggtggttacgcgcagcgtgaccgctacacttgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttcc

cgcccacaccaccaatgcgcgtcgcactggcgatgtgaacggtcgcgggatcgcgggcgaggaaagcgaaagaagggaaggaaagagcggtgcaagcggccgaaagg

f1 ori

3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210

ccgtcaagctctaaatcgggggctccctttagggttccgatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccat

ggcagttcgagatttagcccccgagggaaatcccaaggctaaatcacgaaatgccgtggagctggggttttttgaactaatcccactaccaagtgcatcacccggta

f1 ori

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310



2023/3/16 12:42:28pT7_WT-SD_sfGFP (5735 bp) (from 3318-4173 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_dEKPniE7-pt7_wt-sd_sfgfp/edit 5/7

cgccctgatagacggtttttcgccctttgacgttggagtccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattct

gcgggactatctgccaaaaagcgggaaactgcaacctcaggtgcaagaaattatcacctgagaacaaggtttgaccttgttgtgagttgggatagagccagataaga

f1 ori

3,320 3,330 3,340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3,420

tttgatttataagggattttgccgatttcggcctattggttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttc

aaactaaatattccctaaaacggctaaagccggataaccaattttttactcgactaaattgtttttaaattgcgcttaaaattgttttataattgcaaatgttaaag

f1 ori

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530

aggtggcacttttcggggaaatgtgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcg

tccaccgtgaaaagcccctttacacgcgccttggggataaacaaataaaaagatttatgtaagtttatacataggcgagtacttaattaagaatctttttgagtagc

KanR

3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630

agcatcaaatgaaactgcaatttattcatatcaggattatcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttccatag

tcgtagtttactttgacgttaaataagtatagtcctaatagttatggtataaaaactttttcggcaaagacattacttcctcttttgagtggctccgtcaaggtatc

KanR

3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740

gatggcaagatcctggtatcggtctgcgattccgactcgtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaagtgagaaatcaccat

ctaccgttctaggaccatagccagacgctaaggctgagcaggttgtagttatgttggataattaaaggggagcagtttttattccaatagttcactctttagtggta

KanR

3,750 3,760 3,770 3,780 3,790 3,800 3,810 3,820 3,830 3,840 3,850

gagtgacgactgaatccggtgagaatggcaaaagtttatgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaacc

ctcactgctgacttaggccactcttaccgttttcaaatacgtaaagaaaggtctgaacaagttgtccggtcggtaatgcgagcagtagttttagtgagcgtagttgg

KanR

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950

aaaccgttattcattcgtgattgcgcctgagcgagacgaaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgc

tttggcaataagtaagcactaacgcggactcgctctgctttatgcgctagcgacaattttcctgttaatgtttgtccttagcttacgttggccgcgtccttgtgacg

KanR

3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

cagcgcatcaacaatattttcacctgaatcaggatattcttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtac

gtcgcgtagttgttataaaagtggacttagtcctataagaagattatggaccttacgacaaaagggcccctagcgtcaccactcattggtacgtagtagtcctcatg

KanR

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170



2023/3/16 12:42:28pT7_WT-SD_sfGFP (5735 bp) (from 4174-5029 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_dEKPniE7-pt7_wt-sd_sfgfp/edit 6/7

ggataaaatgcttgatggtcggaagaggcataaattccgtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcaga

cctattttacgaactaccagccttctccgtatttaaggcagtcggtcaaatcagactggtagagtagacattgtagtaaccgttgcgatggaaacggtacaaagtct

KanR

4,180 4,190 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280

aacaactctggcgcatcgggcttcccatacaatcgatagattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgtt

ttgttgagaccgcgtagcccgaagggtatgttagctatctaacagcgtggactaacgggctgtaatagcgctcgggtaaatatgggtatatttagtcgtaggtacaa

KanR

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380

ggaatttaatcgcggcctagagcaagacgtttcccgttgaatatggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgaccaaa

ccttaaattagcgccggatctcgttctgcaaagggcaacttataccgagtattgtggggaacataatgacaaatacattcgtctgtcaaaataacaagtactggttt

KanR

4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470 4,480 4,490

atcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaac

tagggaattgcactcaaaagcaaggtgactcgcagtctggggcatcttttctagtttcctagaagaactctaggaaaaaaagacgcgcattagacgacgaacgtttg

ori

4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600

aaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtcc

tttttttggtggcgatggtcgccaccaaacaaacggcctagttctcgatggttgagaaaaaggcttccattgaccgaagtcgtctcgcgtctatggtttatgacagg

ori

4,610 4,620 4,630 4,640 4,650 4,660 4,670 4,680 4,690 4,700

ttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataag

aagatcacatcggcatcaatccggtggtgaagttcttgagacatcgtggcggatgtatggagcgagacgattaggacaatggtcaccgacgacggtcaccgctattc

ori

4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810

tcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgaccta

agcacagaatggcccaacctgagttctgctatcaatggcctattccgcgtcgccagcccgacttgccccccaagcacgtgtgtcgggtcgaacctcgcttgctggat

ori

4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910 4,920

caccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagc

gtggcttgactctatggatgtcgcactcgatactctttcgcggtgcgaagggcttccctctttccgcctgtccataggccattcgccgtcccagccttgtcctctcg

ori

4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020



2023/3/16 12:42:28pT7_WT-SD_sfGFP (5735 bp) (from 5030-5735 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_dEKPniE7-pt7_wt-sd_sfgfp/edit 7/7

gcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcgg

cgtgctccctcgaaggtccccctttgcggaccatagaaatatcaggacagcccaaagcggtggagactgaactcgcagctaaaaacactacgagcagtccccccgcc

ori

5,030 5,040 5,050 5,060 5,070 5,080 5,090 5,100 5,110 5,120 5,130

agcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataa

tcggatacctttttgcggtcgttgcgccggaaaaatgccaaggaccggaaaacgaccggaaaacgagtgtacaagaaaggacgcaataggggactaagacacctatt

ori

5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240

ccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttc

ggcataatggcggaaactcactcgactatggcgagcggcgtcggcttgctggctcgcgtcgctcagtcactcgctccttcgccttctcgcggactacgccataaaag

bom

5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 5,330 5,340 5,350

tccttacgcatctgtgcggtatttcacaccgcatatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatcgctacg

aggaatgcgtagacacgccataaagtgtggcgtatataccacgtgagagtcatgttagacgagactacggcgtatcaattcggtcatatgtgaggcgatagcgatgc

bom

5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450

tgactgggtcatggctgcgccccgacacccgccaacacccgctgacgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccg

actgacccagtaccgacgcggggctgtgggcggttgtgggcgactgcgcgggactgcccgaacagacgagggccgtaggcgaatgtctgttcgacactggcagaggc

bom

5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560

ggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgt

cctcgacgtacacagtctccaaaagtggcagtagtggctttgcgcgctccgtcgacgccatttcgagtagtcgcaccagcacttcgctaagtgtctacagacggaca

rop

5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670

tcatccgcgtccagctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcggg

agtaggcgcaggtcgagcaactcaaagaggtcttcgcaattacagaccgaagactatttcgccc

rop

5,680 5,690 5,700 5,710 5,720 5,730



2023/3/16 12:46:19(from 1-963 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_vVNGKpDU-pt7_wt-sd_lacz/edit 1/12

pT7_WT-SD_LacZ (8096 bp)

atccgcgtccagctcgttgagtttctccagaagcgttaatgtctggcttctgataaagcgggccatgttaagggcggttttttcctgtttggtcactgatgcctccg

taggcgcaggtcgagcaactcaaagaggtcttcgcaattacagaccgaagactatttcgcccggtacaattcccgccaaaaaaggacaaaccagtgactacggaggc

rop

10 20 30 40 50 60 70 80 90 100

tgtaagggggatttctgttcatgggggtaatgataccgatgaaacgagagaggatgctcacgatacgggttactgatgatgaacatgcccggttactggaacgttgt

acattccccctaaagacaagtacccccattactatggctactttgctctctcctacgagtgctatgcccaatgactactacttgtacgggccaatgaccttgcaaca

110 120 130 140 150 160 170 180 190 200 210

gagggtaaacaactggcggtatggatgcggcgggaccagagaaaaatcactcagggtcaatgccagcgcttcgttaatacagatgtaggtgttccacagggtagcca

ctcccatttgttgaccgccatacctacgccgccctggtctctttttagtgagtcccagttacggtcgcgaagcaattatgtctacatccacaaggtgtcccatcggt

220 230 240 250 260 270 280 290 300 310 320

gcagcatcctgcgatgcagatccggaacataatggtgcagggcgctgacttccgcgtttccagactttacgaaacacggaaaccgaagaccattcatgttgttgctc

cgtcgtaggacgctacgtctaggccttgtattaccacgtcccgcgactgaaggcgcaaaggtctgaaatgctttgtgcctttggcttctggtaagtacaacaacgag

330 340 350 360 370 380 390 400 410 420

aggtcgcagacgttttgcagcagcagtcgcttcacgttcgctcgcgtatcggtgattcattctgctaaccagtaaggcaaccccgccagcctagccgggtcctcaac

tccagcgtctgcaaaacgtcgtcgtcagcgaagtgcaagcgagcgcatagccactaagtaagacgattggtcattccgttggggcggtcggatcggcccaggagttg

430 440 450 460 470 480 490 500 510 520 530

gacaggagcacgatcatgctagtcatgccccgcgcccaccggaaggagctgactgggttgaaggctctcaagggcatcggtcgagatcccggtgcctaatgagtgag

ctgtcctcgtgctagtacgatcagtacggggcgcgggtggccttcctcgactgacccaacttccgagagttcccgtagccagctctagggccacggattactcactc

540 550 560 570 580 590 600 610 620 630 640

ctaacttacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgc

gattgaatgtaattaacgcaacgcgagtgacgggcgaaaggtcagccctttggacagcacggtcgacgtaattacttagccggttgcgcgcccctctccgccaaacg

lacI

650 660 670 680 690 700 710 720 730 740

gtattgggcgccagggtggtttttcttttcaccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggt

cataacccgcggtcccaccaaaaagaaaagtggtcactctgcccgttgtcgactaacgggaagtggcggaccgggactctctcaacgtcgttcgccaggtgcgacca

lacI

750 760 770 780 790 800 810 820 830 840 850

ttgccccagcaggcgaaaatcctgtttgatggtggttaacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatgtccgcaccaacgc

aacggggtcgtccgcttttaggacaaactaccaccaattgccgccctatattgtactcgacagaagccatagcagcatagggtgatggctctacaggcgtggttgcg

lacI

860 870 880 890 900 910 920 930 940 950 960



2023/3/16 12:46:19pT7_WT-SD_LacZ (8096 bp) (from 964-1819 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_vVNGKpDU-pt7_wt-sd_lacz/edit 2/12

gcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgccctcattcagcatttgcatggtttgt

cgtcgggcctgagccattaccgcgcgtaacgcgggtcgcggtagactagcaaccgttggtcgtagcgtcacccttgctacgggagtaagtcgtaaacgtaccaaaca

lacI

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070

tgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagatatttatgccagccagccagacgcagacgcgccgagac

acttttggcctgtaccgtgaggtcagcggaagggcaaggcgatagccgacttaaactaacgctcactctataaatacggtcggtcggtctgcgtctgcgcggctctg

lacI

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170

agaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgaccagatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttga

tcttgaattacccgggcgattgtcgcgctaaacgaccactgggttacgctggtctacgaggtgcgggtcagcgcatggcagaagtaccctcttttattatgacaact

lacI

1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280

tgggtgtctggtcagagacatcaagaaataacgccggaacattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagccca

acccacagaccagtctctgtagttctttattgcggccttgtaatcacgtccgtcgaaggtgtcgttaccgtaggaccagtaggtcgcctatcaattactagtcgggt

lacI

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390

ctgacgcgttgcgcgagaagattgtgcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgaga

gactgcgcaacgcgctcttctaacacgtggcggcgaaatgtccgaagctgcggcgaagcaagatggtagctgtggtggtgcgaccgtgggtcaactagccgcgctct

lacI

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490

tttaatcgccgcgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgcggttgg

aaattagcggcgctgttaaacgctgccgcgcacgtcccggtctgacctccaccgttgcggttagtcgttgctgacaaacgggcggtcaacaacacggtgcgccaacc

lacI

1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600

gaatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaacggtctgataagagacaccg

cttacattaagtcgaggcggtagcggcgaaggtgaaaaagggcgcaaaagcgtctttgcaccgaccggaccaagtggtgcgccctttgccagactattctctgtggc

lacI

1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710

gcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatcatgccataccgcgaaaggttttgcgccattc

cgtatgagacgctgtagcatattgcaatgaccaaagtgtaagtggtgggacttaactgagagaaggcccgcgatagtacggtatggcgctttccaaaacgcggtaag

lacI promoterlacI

1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810



2023/3/16 12:46:19pT7_WT-SD_LacZ (8096 bp) (from 1820-2568 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_vVNGKpDU-pt7_wt-sd_lacz/edit 3/12

gatggtgtccgggatctcgacgctctcccttatgcgactcctgcattaggaagcagcccagtagtaggttgaggccgttgagcaccgccgccgcaaggaatggtgca

ctaccacaggccctagagctgcgagagggaatacgctgaggacgtaatccttcgtcgggtcatcatccaactccggcaactcgtggcggcggcgttccttaccacgt

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920

tgcaaggagatggcgcccaacagtcccccggccacggggcctgccaccatacccacgccgaaacaagcgctcatgagcccgaagtggcgagcccgatcttccccatc

acgttcctctaccgcgggttgtcagggggccggtgccccggacggtggtatgggtgcggctttgttcgcgagtactcgggcttcaccgctcgggctagaaggggtag

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030

ggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggatcgagatcgatctcgatcccgcgaaat

ccactacagccgctatatccgcggtcgttggcgtggacaccgcggccactacggccggtgctacgcaggccgcatctcctagctctagctagagctagggcgcttta

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140

taatacgactcactataggggaattgtgagcggataacaattcccctctagaaataattttgtttaactttaagaaggagatatacataATGACCATGATTACGGAT

attatgctgagtgatatccccttaacactcgcctattgttaaggggagatctttattaaaacaaattgaaattcttcctctatatgtatTACTGGTACTAATGCCTA

M T
2

M I
4

T D
6

2230-5304

lac operator RBST7 promoter LacZ

2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240

TCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGAAGA

AGTGACCGGCAGCAAAATGTTGCAGCACTGACCCTTTTGGGACCGCAATGGGTTGAATTAGCGGAACGTCGTGTAGGGGGAAAGCGGTCGACCGCATTATCGCTTCT

S L
8

A V
10

V L
12

Q R
14

R D
16

W E
18

N P
20

G V
22

T Q
24

L N
26

R L
28

A A
30

H P
32

P F
34

A S
36

W R
38

N S
40

E E
42

2230-5304

LacZ

2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 2,340 2,350

GGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTGGCTGGAGTGCG

CCGGGCGTGGCTAGCGGGAAGGGTTGTCAACGCGTCGGACTTACCGCTTACCGCGAAACGGACCAAAGGCCGTGGTCTTCGCCACGGCCTTTCGACCGACCTCACGC

A R
44

T D
46

R P
48

S Q
50

Q L
52

R S
54

L N
56

G E
58

W R
60

F A
62

W F
64

P A
66

P E
68

A V
70

P E
72

S W
74

L E
76

C
2230-5304

LacZ

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460

ATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTgACCTATCCCATTACGGTCAATCCGCCG

TAGAAGGACTCCGGCTATGACAGCAGCAGGGGAGTTTGACCGTCTACGTGCCAATGCTACGCGGGTAGATGTGGTTGCAcTGGATAGGGTAATGCCAGTTAGGCGGC

D
78

L P
80

E A
82

D T
84

V V
86

V P
88

S N
90

W Q
92

M H
94

G Y
96

D A
98

P I
100

Y T
102

N V
104

T Y
106

P I
108

T V
110

N P
112

P
2230-5304

LacZ

2,470 2,480 2,490 2,500 2,510 2,520 2,530 2,540 2,550 2,560



2023/3/16 12:46:19pT7_WT-SD_LacZ (8096 bp) (from 2569-3103 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_vVNGKpDU-pt7_wt-sd_lacz/edit 4/12

TTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGATGGCGTTAACTC

AAACAAGGGTGCCTCTTAGGCTGCCCAACAATGAGCGAGTGTAAATTACAACTACTTTCGACCGATGTCCTTCCGGTCTGCGCTTAATAAAAACTACCGCAATTGAG

F
114

V P
116

T E
118

N P
120

T G
122

C Y
124

S L
126

T F
128

N V
130

D E
132

S W
134

L Q
136

E G
138

Q T
140

R I
142

I F
144

D G
146

V N
148

S
2230-5304

LacZ

2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670

GGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGGAGAAAACCGCC

CCGCAAAGTAGACACCACGTTGCCCGCGACCCAGCCAATGCCGGTCCTGTCAGCAAACGGCAGACTTAAACTGGACTCGCGTAAAAATGCGCGGCCTCTTTTGGCGG

A
150

F H
152

L W
154

C N
156

G R
158

W V
160

G Y
162

G Q
164

D S
166

R L
168

P S
170

E F
172

D L
174

S A
176

F L
178

R A
180

G E
182

N R
184

2230-5304

LacZ

2,680 2,690 2,700 2,710 2,720 2,730 2,740 2,750 2,760 2,770 2,780

TCGCGGTGATGGTGCTGCGcTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGCATAAACCGACT

AGCGCCACTACCACGACGCgACCTCACTGCCGTCAATAGACCTTCTAGTCCTATACACCGCCTACTCGCCGTAAAAGGCACTGCAGAGCAACGACGTATTTGGCTGA

L A
186

V M
188

V L
190

R W
192

S D
194

G S
196

Y L
198

E D
200

Q D
202

M W
204

R M
206

S G
208

I F
210

R D
212

V S
214

L L
216

H K
218

P T
220

2230-5304

LacZ

2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880

ACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGTGACTACCTACG

TGTGTTTAGTCGCTAAAGGTACAACGGTGAGCGAAATTACTACTAAAGTCGGCGCGACATGACCTCCGACTTCAAGTCTACACGCCGCTCAACGCACTGATGGATGC

T Q
222

I S
224

D F
226

H V
228

A T
230

R F
232

N D
234

D F
236

S R
238

A V
240

L E
242

A E
244

V Q
246

M C
248

G E
250

L R
252

D Y
254

L R
256

2230-5304

LacZ

2,890 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990

GGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGATCGCGTCACAC

CCATTGTCAAAGAAATACCGTCCCACTTTGCGTCCAGCGGTCGCCGTGGCGCGGAAAGCCGCCACTTTAATAGCTACTCGCACCACCAATACGGCTAGCGCAGTGTG

V T
258

V S
260

L W
262

Q G
264

E T
266

Q V
268

A S
270

G T
272

A P
274

F G
276

G E
278

I I
280

D E
282

R G
284

G Y
286

A D
288

R V
290

T
2230-5304

LacZ

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100



2023/3/16 12:46:19pT7_WT-SD_LacZ (8096 bp) (from 3104-3638 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_vVNGKpDU-pt7_wt-sd_lacz/edit 5/12

TACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGATTGAAGCAGAA

ATGCAGACTTGCAGCTTTTGGGCTTTGACACCTCGCGGCTTTAGGGCTTAGAGATAGCACGCCACCAACTTGACGTGTGGCGGCTGCCGTGCGACTAACTTCGTCTT

L
292

R L
294

N V
296

E N
298

P K
300

L W
302

S A
304

E I
306

P N
308

L Y
310

R A
312

V V
314

E L
316

H T
318

A D
320

G T
322

L I
324

E A
326

E
2230-5304

LacZ

3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210

GCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAGCATCATCCTCT

CGGACGCTACAGCCAAAGGCGCTCCACGCCTAACTTTTACCAGACGACGACGACTTGCCGTTCGGCAACGACTAAGCTCCGCAATTGGCAGTGCTCGTAGTAGGAGA

A
328

C D
330

V G
332

F R
334

E V
336

R I
338

E N
340

G L
342

L L
344

L N
346

G K
348

P L
350

L I
352

R G
354

V N
356

R H
358

E H
360

H P
362

L
2230-5304

LacZ

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310

GCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAACCATCCGCTGT

CGTACCAGTCCAGTACCTACTCGTCTGCTACCACGTCCTATAGGACGACTACTTCGTCTTGTTGAAATTGCGGCACGCGACAAGCGTAATAGGCTTGGTAGGCGACA

H
364

G Q
366

V M
368

D E
370

Q T
372

M V
374

Q D
376

I L
378

L M
380

K Q
382

N N
384

F N
386

A V
388

R C
390

S H
392

Y P
394

N H
396

P L
398

2230-5304

LacZ

3,320 3,330 3,340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3,420

GGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATCCGCGCTGGCTA

CCATGTGCGACACGCTGGCGATGCCGGACATACACCACCTACTTCGGTTATAACTTTGGGTGCCGTACCACGGTTACTTAGCAGACTGGCTACTAGGCGCGACCGAT

W Y
400

T L
402

C D
404

R Y
406

G L
408

Y V
410

V D
412

E A
414

N I
416

E T
418

H G
420

M V
422

P M
424

N R
426

L T
428

D D
430

P R
432

W L
434

2230-5304

LacZ

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530

CCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGCGCTAATCACGA

GGCCGCTACTCGCTTGCGCATTGCGCTTACCACGTCGCGCTAGCATTAGTGGGCTCACACTAGTAGACCAGCGACCCCTTACTTAGTCCGGTGCCGCGATTAGTGCT

P A
436

M S
438

E R
440

V T
442

R M
444

V Q
446

R D
448

R N
450

H P
452

S V
454

I I
456

W S
458

L G
460

N E
462

S G
464

H G
466

A N
468

H D
470

2230-5304

LacZ

3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630



2023/3/16 12:46:19pT7_WT-SD_LacZ (8096 bp) (from 3639-4173 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_vVNGKpDU-pt7_wt-sd_lacz/edit 6/12

CGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCCGATGTACGCGC

GCGCGACATAGCGACCTAGTTTAGACAGCTAGGAAGGGCGGGCCACGTCATACTTCCGCCGCCTCGGCTGTGGTGCCGGTGGCTATAATAAACGGGCTACATGCGCG

A L
472

Y R
474

W I
476

K S
478

V D
480

P S
482

R P
484

V Q
486

Y E
488

G G
490

G A
492

D T
494

T A
496

T D
498

I I
500

C P
502

M Y
504

A
2230-5304

LacZ

3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740

GCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCGAATACGCCCAC

CGCACCTACTTCTGGTCGGGAAGGGCCGACACGGCTTTACCAGGTAGTTTTTTACCGAAAGCGATGGACCTCTCTGCGCGGGCGACTAGGAAACGCTTATGCGGGTG

R
506

V D
508

E D
510

Q P
512

F P
514

A V
516

P K
518

W S
520

I K
522

K W
524

L S
526

L P
528

G E
530

T R
532

P L
534

I L
536

C E
538

Y A
540

H
2230-5304

LacZ

3,750 3,760 3,770 3,780 3,790 3,800 3,810 3,820 3,830 3,840 3,850

GCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGATCAGTCGCTGAT

CGCTACCCATTGTCAGAACCGCCAAAGCGATTTATGACCGTCCGCAAAGCAGTCATAGGGGCAAATGTCCCGCCGAAGCAGACCCTGACCCACCTAGTCAGCGACTA

A
542

M G
544

N S
546

L G
548

G F
550

A K
552

Y W
554

Q A
556

F R
558

Q Y
560

P R
562

L Q
564

G G
566

F V
568

W D
570

W V
572

D Q
574

S L
576

I
2230-5304

LacZ

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950

TAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTTTGCCGACCGCA

ATTTATACTACTTTTGCCGTTGGGCACCAGCCGAATGCCGCCACTAAAACCGCTATGCGGCTTGCTAGCGGTCAAGACATACTTGCCAGACCAGAAACGGCTGGCGT

K
578

Y D
580

E N
582

G N
584

P W
586

S A
588

Y G
590

G D
592

F G
594

D T
596

P N
598

D R
600

Q F
602

C M
604

N G
606

L V
608

F A
610

D R
612

2230-5304

LacZ

3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

CGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGTTCCGTCATAGC

GCGGCGTAGGTCGCGACTGCCTTCGTTTTGTGGTCGTCGTCAAAAAGGTCAAGGCAAATAGGCCCGTTTGGTAGCTTCACTGGTCGCTTATGGACAAGGCAGTATCG

T P
614

H P
616

A L
618

T E
620

A K
622

H Q
624

Q Q
626

F F
628

Q F
630

R L
632

S G
634

Q T
636

I E
638

V T
640

S E
642

Y L
644

F R
646

H S
648

2230-5304

LacZ

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170



2023/3/16 12:46:19pT7_WT-SD_LacZ (8096 bp) (from 4174-4708 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_vVNGKpDU-pt7_wt-sd_lacz/edit 7/12

GATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTGATTGAACTGCC

CTATTGCTCGAGGACGTGACCTACCACCGCGACCTACCATTCGGCGACCGTTCGCCACTTCACGGAGACCTACAGCGAGGTGTTCCATTTGTCAACTAACTTGACGG

D N
650

E L
652

L H
654

W M
656

V A
658

L D
660

G K
662

P L
664

A S
666

G E
668

V P
670

L D
672

V A
674

P Q
676

G K
678

Q L
680

I E
682

L P
684

2230-5304

LacZ

4,180 4,190 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280

TGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAGCGCCTGGCAGC

ACTTGATGGCGTCGGCCTCTCGCGGCCCGTTGAGACCGAGTGTCATGCGCATCACGTTGGCTTGCGCTGGCGTACCAGTCTTCGGCCCGTGTAGTCGCGGACCGTCG

E L
686

P Q
688

P E
690

S A
692

G Q
694

L W
696

L T
698

V R
700

V V
702

Q P
704

N A
706

T A
708

W S
710

E A
712

G H
714

I S
716

A W
718

Q
2230-5304

LacZ

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380

AGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGCTGGGTAATAAG

TCACCGCAGACCGCCTTTTGGAGTCACACTGCGAGGGGCGGCGCAGGGTGCGGTAGGGCGTAGACTGGTGGTCGCTTTACCTAAAAACGTAGCTCGACCCATTATTC

Q
720

W R
722

L A
724

E N
726

L S
728

V T
730

L P
732

A A
734

S H
736

A I
738

P H
740

L T
742

T S
744

E M
746

D F
748

C I
750

E L
752

G N
754

K
2230-5304

LacZ

4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470 4,480 4,490

CGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGTGCACCGCTGGA

GCAACCGTTAAATTGGCGGTCAGTCCGAAAGAAAGTGTCTACACCTAACCGCTATTTTTTGTTGACGACTGCGGCGACGCGCTAGTCAAGTGGGCACGTGGCGACCT

R
756

W Q
758

F N
760

R Q
762

S G
764

F L
766

S Q
768

M W
770

I G
772

D K
774

K Q
776

L L
778

T P
780

L R
782

D Q
784

F T
786

R A
788

P L
790

D
2230-5304

LacZ

4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600

TAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTTGTTGCAGTGCA

ATTGCTGTAACCGCATTCACTTCGCTGGGCGTAACTGGGATTGCGGACCCAGCTTGCGACCTTCCGCCGCCCGGTAATGGTCCGGCTTCGTCGCAACAACGTCACGT

N
792

D I
794

G V
796

S E
798

A T
800

R I
802

D P
804

N A
806

W V
808

E R
810

W K
812

A A
814

G H
816

Y Q
818

A E
820

A A
822

L L
824

Q C
826

2230-5304

LacZ

4,610 4,620 4,630 4,640 4,650 4,660 4,670 4,680 4,690 4,700



2023/3/16 12:46:19pT7_WT-SD_LacZ (8096 bp) (from 4709-5243 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_vVNGKpDU-pt7_wt-sd_lacz/edit 8/12

CGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGATTGATGGTAGT

GCCGTCTATGTGAACGACTACGCCACGACTAATGCTGGCGAGTGCGCACCGTCGTAGTCCCCTTTTGGAATAAATAGTCGGCCTTTTGGATGGCCTAACTACCATCA

T A
828

D T
830

L A
832

D A
834

V L
836

I T
838

T A
840

H A
842

W Q
844

H Q
846

G K
848

T L
850

F I
852

S R
854

K T
856

Y R
858

I D
860

G S
862

2230-5304

LacZ

4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810

GGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAGCGGGTAAACTG

CCAGTTTACCGCTAATGGCAACTACAACTTCACCGCTCGCTATGTGGCGTAGGCCGCGCCTAACCGGACTTGACGGTCGACCGCGTCCATCGTCTCGCCCATTTGAC

G Q
864

M A
866

I T
868

V D
870

V E
872

V A
874

S D
876

T P
878

H P
880

A R
882

I G
884

L N
886

C Q
888

L A
890

Q V
892

A E
894

R V
896

N W
898

2230-5304

LacZ

4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910 4,920

GCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTACGTCTTCCCGA

CGAGCCTAATCCCGGCGTTCTTTTGATAGGGCTGGCGGAATGACGGCGGACAAAACTGGCGACCCTAGACGGTAACAGTCTGTACATATGGGGCATGCAGAAGGGCT

L G
900

L G
902

P Q
904

E N
906

Y P
908

D R
910

L T
912

A A
914

C F
916

D R
918

W D
920

L P
922

L S
924

D M
926

Y T
928

P Y
930

V F
932

P
2230-5304

LacZ

4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020

GCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAACAGCAACTGATG

CGCTTTTGCCAGACGCGACGCCCTGCGCGCTTAACTTAATACCGGGTGTGGTCACCGCGCCGCTGAAGGTCAAGTTGTAGTCGGCGATGTCAGTTGTCGTTGACTAC

S
934

E N
936

G L
938

R C
940

G T
942

R E
944

L N
946

Y G
948

P H
950

Q W
952

R G
954

D F
956

Q F
958

N I
960

S R
962

Y S
964

Q Q
966

Q L
968

M
2230-5304

LacZ

5,030 5,040 5,050 5,060 5,070 5,080 5,090 5,100 5,110 5,120 5,130

GAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGCCCGTCAGTATC

CTTTGGTCGGTAGCGGTAGACGACGTGCGCCTTCTTCCGTGTACCGACTTATAGCTGCCAAAGGTATACCCCTAACCACCGCTGCTGAGGACCTCGGGCAGTCATAG

E
970

T S
972

H R
974

H L
976

L H
978

A E
980

E G
982

T W
984

L N
986

I D
988

G F
990

H M
992

G I
994

G G
996

D D
998

S W

1000

S P

1002

S V

1004

S
2230-5304

LacZ

5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240



2023/3/16 12:46:19pT7_WT-SD_LacZ (8096 bp) (from 5244-6099 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_vVNGKpDU-pt7_wt-sd_lacz/edit 9/12

GGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAATGActcgagcaccaccaccaccaccaccaccactaattgattaata

CCGCCTTAAGGTCGACTCGCGGCCAGCGATGGTAATGGTCAACCAGACCACAGTTTTTATTACTgagctcgtggtggtggtggtggtggtggtgattaactaattat

A

1006

E F

1008

Q L

1010

S A

1012

G R

1014

Y H

1016

Y Q

1018

L V

1020

W C

1022

Q K

1024

*
2230-5304

LacZ 8xHis

5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 5,330 5,340 5,350

cctaggctgctaaacaaagcccgaaaggaagctgagttggctgctgccaccgctgagcaataactagcataaccccttggggcctctaaacgggtcttgaggggttt

ggatccgacgatttgtttcgggctttccttcgactcaaccgacgacggtggcgactcgttattgatcgtattggggaaccccggagatttgcccagaactccccaaa

T7 terminator

5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450

tttgctgaaaggaggaactatatccggattggcgaatgggacgcgccctgtagcggcgcattaagcgcggcgggtgtggtggttacgcgcagcgtgaccgctacact

aaacgactttcctccttgatataggcctaaccgcttaccctgcgcgggacatcgccgcgtaattcgcgccgcccacaccaccaatgcgcgtcgcactggcgatgtga

f1 ori

5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560

tgccagcgccctagcgcccgctcctttcgctttcttcccttcctttctcgccacgttcgccggctttccccgtcaagctctaaatcgggggctccctttagggttcc

acggtcgcgggatcgcgggcgaggaaagcgaaagaagggaaggaaagagcggtgcaagcggccgaaaggggcagttcgagatttagcccccgagggaaatcccaagg

f1 ori

5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670

gatttagtgctttacggcacctcgaccccaaaaaacttgattagggtgatggttcacgtagtgggccatcgccctgatagacggtttttcgccctttgacgttggag

ctaaatcacgaaatgccgtggagctggggttttttgaactaatcccactaccaagtgcatcacccggtagcgggactatctgccaaaaagcgggaaactgcaacctc

f1 ori

5,680 5,690 5,700 5,710 5,720 5,730 5,740 5,750 5,760 5,770

tccacgttctttaatagtggactcttgttccaaactggaacaacactcaaccctatctcggtctattcttttgatttataagggattttgccgatttcggcctattg

aggtgcaagaaattatcacctgagaacaaggtttgaccttgttgtgagttgggatagagccagataagaaaactaaatattccctaaaacggctaaagccggataac

f1 ori

5,780 5,790 5,800 5,810 5,820 5,830 5,840 5,850 5,860 5,870 5,880

gttaaaaaatgagctgatttaacaaaaatttaacgcgaattttaacaaaatattaacgtttacaatttcaggtggcacttttcggggaaatgtgcgcggaaccccta

caattttttactcgactaaattgtttttaaattgcgcttaaaattgttttataattgcaaatgttaaagtccaccgtgaaaagcccctttacacgcgccttggggat

f1 ori

5,890 5,900 5,910 5,920 5,930 5,940 5,950 5,960 5,970 5,980 5,990

tttgtttatttttctaaatacattcaaatatgtatccgctcatgaattaattcttagaaaaactcatcgagcatcaaatgaaactgcaatttattcatatcaggatt

aaacaaataaaaagatttatgtaagtttatacataggcgagtacttaattaagaatctttttgagtagctcgtagtttactttgacgttaaataagtatagtcctaa

KanR

6,000 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090



2023/3/16 12:46:19pT7_WT-SD_LacZ (8096 bp) (from 6100-6955 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_vVNGKpDU-pt7_wt-sd_lacz/edit 10/12

atcaataccatatttttgaaaaagccgtttctgtaatgaaggagaaaactcaccgaggcagttccataggatggcaagatcctggtatcggtctgcgattccgactc

tagttatggtataaaaactttttcggcaaagacattacttcctcttttgagtggctccgtcaaggtatcctaccgttctaggaccatagccagacgctaaggctgag

KanR

6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200

gtccaacatcaatacaacctattaatttcccctcgtcaaaaataaggttatcaagtgagaaatcaccatgagtgacgactgaatccggtgagaatggcaaaagttta

caggttgtagttatgttggataattaaaggggagcagtttttattccaatagttcactctttagtggtactcactgctgacttaggccactcttaccgttttcaaat

KanR

6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310

tgcatttctttccagacttgttcaacaggccagccattacgctcgtcatcaaaatcactcgcatcaaccaaaccgttattcattcgtgattgcgcctgagcgagacg

acgtaaagaaaggtctgaacaagttgtccggtcggtaatgcgagcagtagttttagtgagcgtagttggtttggcaataagtaagcactaacgcggactcgctctgc

KanR

6,320 6,330 6,340 6,350 6,360 6,370 6,380 6,390 6,400 6,410 6,420

aaatacgcgatcgctgttaaaaggacaattacaaacaggaatcgaatgcaaccggcgcaggaacactgccagcgcatcaacaatattttcacctgaatcaggatatt

tttatgcgctagcgacaattttcctgttaatgtttgtccttagcttacgttggccgcgtccttgtgacggtcgcgtagttgttataaaagtggacttagtcctataa

KanR

6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520

cttctaatacctggaatgctgttttcccggggatcgcagtggtgagtaaccatgcatcatcaggagtacggataaaatgcttgatggtcggaagaggcataaattcc

gaagattatggaccttacgacaaaagggcccctagcgtcaccactcattggtacgtagtagtcctcatgcctattttacgaactaccagccttctccgtatttaagg

KanR

6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630

gtcagccagtttagtctgaccatctcatctgtaacatcattggcaacgctacctttgccatgtttcagaaacaactctggcgcatcgggcttcccatacaatcgata

cagtcggtcaaatcagactggtagagtagacattgtagtaaccgttgcgatggaaacggtacaaagtctttgttgagaccgcgtagcccgaagggtatgttagctat

KanR

6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740

gattgtcgcacctgattgcccgacattatcgcgagcccatttatacccatataaatcagcatccatgttggaatttaatcgcggcctagagcaagacgtttcccgtt

ctaacagcgtggactaacgggctgtaatagcgctcgggtaaatatgggtatatttagtcgtaggtacaaccttaaattagcgccggatctcgttctgcaaagggcaa

KanR

6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840

gaatatggctcataacaccccttgtattactgtttatgtaagcagacagttttattgttcatgaccaaaatcccttaacgtgagttttcgttccactgagcgtcaga

cttataccgagtattgtggggaacataatgacaaatacattcgtctgtcaaaataacaagtactggttttagggaattgcactcaaaagcaaggtgactcgcagtct

KanR

6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,940 6,950



2023/3/16 12:46:19pT7_WT-SD_LacZ (8096 bp) (from 6956-7918 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_vVNGKpDU-pt7_wt-sd_lacz/edit 11/12

ccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccgg

ggggcatcttttctagtttcctagaagaactctaggaaaaaaagacgcgcattagacgacgaacgtttgtttttttggtggcgatggtcgccaccaaacaaacggcc

ori

6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060

atcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaac

tagttctcgatggttgagaaaaaggcttccattgaccgaagtcgtctcgcgtctatggtttatgacaggaagatcacatcggcatcaatccggtggtgaagttcttg

ori

7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7,160

tctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttacc

agacatcgtggcggatgtatggagcgagacgattaggacaatggtcaccgacgacggtcaccgctattcagcacagaatggcccaacctgagttctgctatcaatgg

ori

7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270

ggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaa

cctattccgcgtcgccagcccgacttgccccccaagcacgtgtgtcgggtcgaacctcgcttgctggatgtggcttgactctatggatgtcgcactcgatactcttt

ori

7,280 7,290 7,300 7,310 7,320 7,330 7,340 7,350 7,360 7,370 7,380

gcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccagggggaaacgcctggtatctt

cgcggtgcgaagggcttccctctttccgcctgtccataggccattcgccgtcccagccttgtcctctcgcgtgctccctcgaaggtccccctttgcggaccatagaa

ori

7,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490

tatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagcctatggaaaaacgccagcaacgcggcctttttacg

atatcaggacagcccaaagcggtggagactgaactcgcagctaaaaacactacgagcagtccccccgcctcggatacctttttgcggtcgttgcgccggaaaaatgc

ori

7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,580 7,590

gttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataaccgtattaccgcctttgagtgagctgataccgctcgcc

caaggaccggaaaacgaccggaaaacgagtgtacaagaaaggacgcaataggggactaagacacctattggcataatggcggaaactcactcgactatggcgagcgg

7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700

gcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatat

cgtcggcttgctggctcgcgtcgctcagtcactcgctccttcgccttctcgcggactacgccataaaagaggaatgcgtagacacgccataaagtgtggcgtatata

bom

7,710 7,720 7,730 7,740 7,750 7,760 7,770 7,780 7,790 7,800 7,810

ggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacac

ccacgtgagagtcatgttagacgagactacggcgtatcaattcggtcatatgtgaggcgatagcgatgcactgacccagtaccgacgcggggctgtgggcggttgtg

bom

7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910



2023/3/16 12:46:19pT7_WT-SD_LacZ (8096 bp) (from 7919-8096 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_vVNGKpDU-pt7_wt-sd_lacz/edit 12/12

ccgctgacgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccg

ggcgactgcgcgggactgcccgaacagacgagggccgtaggcgaatgtctgttcgacactggcagaggccctcgacgtacacagtctccaaaagtggcagtagtggc

rop

7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020

aaacgcgcgaggcagctgcggtaaagctcatcagcgtggtcgtgaagcgattcacagatgtctgcctgttc

tttgcgcgctccgtcgacgccatttcgagtagtcgcaccagcacttcgctaagtgtctacagacggacaag

rop

8,030 8,040 8,050 8,060 8,070 8,080 8,090



2023/3/16 12:50:03(from 1-856 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_Wv6DbnLd-pt7pcons_epsa20_wt-sd_lacz/edit 1/10

pT7PCONS_EpsA20_WT-SD_lacZ (5557 bp)

actgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgaccaaaa

tgacagtctggttcaaatgagtatatatgaaatctaactaaattttgaagtaaaaattaaattttcctagatccacttctaggaaaaactattagagtactggtttt

Col...in

10 20 30 40 50 60 70 80 90 100

tcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgcaaaca

agggaattgcactcaaaagcaaggtgactcgcagtctggggcatcttttctagtttcctagaagaactctaggaaaaaaagacgcgcattagacgacgaacgtttgt

ColE1 origin

110 120 130 140 150 160 170 180 190 200 210

aaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactgttct

ttttttggtggcgatggtcgccaccaaacaaacggcctagttctcgatggttgagaaaaaggcttccattgaccgaagtcgtctcgcgtctatggtttatgacaaga

ColE1 origin

220 230 240 250 260 270 280 290 300 310 320

tctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgataagt

agatcacatcggcatcaatccggtggtgaagttcttgagacatcgtggcggatgtatggagcgagacgattaggacaatggtcaccgacgacggtcaccgctattca

ColE1 origin

330 340 350 360 370 380 390 400 410 420

cgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctac

gcacagaatggcccaacctgagttctgctatcaatggcctattccgcgtcgccagcccgacttgccccccaagcacgtgtgtcgggtcgaacctcgcttgctggatg

ColE1 origin

430 440 450 460 470 480 490 500 510 520 530

accgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcg

tggcttgactctatggatgtcgcactcgatactctttcgcggtgcgaagggcttccctctttccgcctgtccataggccattcgccgtcccagccttgtcctctcgc

ColE1 origin

540 550 560 570 580 590 600 610 620 630 640

cacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcgga

gtgctccctcgaaggtccccctttgcggaccatagaaatatcaggacagcccaaagcggtggagactgaactcgcagctaaaaacactacgagcagtccccccgcct

ColE1 origin

650 660 670 680 690 700 710 720 730 740

gcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggataac

cggatacctttttgcggtcgttgcgccggaaaaatgccaaggaccggaaaacgaccggaaaacgagtgtacaagaaaggacgcaataggggactaagacacctattg

ColE1 origin

750 760 770 780 790 800 810 820 830 840 850



2023/3/16 12:50:03pT7PCONS_EpsA20_WT-SD_lacZ (5557 bp) (from 857-1605 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_Wv6DbnLd-pt7pcons_epsa20_wt-sd_lacz/edit 2/10

cgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaagagcgcccaatacgcaaaccgcc

gcataatggcggaaactcactcgactatggcgagcggcgtcggcttgctggctcgcgtcgctcagtcactcgctccttcgccttctcgcgggttatgcgtttggcgg

860 870 880 890 900 910 920 930 940 950 960

tctccccgcgcgttggccgattcattaatgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaataagcgctcatgagcccgaagtgg

agaggggcgcgcaaccggctaagtaattacgtcgaccgtgctgtccaaagggctgacctttcgcccgtcactcgcgttgcgttattcgcgagtactcgggcttcacc

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070

cgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccggccacgatgcgtccggcgtagaggatcgagat

gctcgggctagaaggggtagccactacagccgctatatccgcggtcgttggcgtggacaccgcggccactacggccggtgctacgcaggccgcatctcctagctcta

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170

cgatctcgatcccgcgaaattaatacgactcactatagggagaTTCCCCATGATAATTAACTTTAAAAAAAAAAAAAAAAAAAAAAACaggaggcaatacATGACCA

gctagagctagggcgctttaattatgctgagtgatatccctctAAGGGGTACTATTAATTGAAATTTTTTTTTTTTTTTTTTTTTTTGtcctccgttatgTACTGGT

M T
2

12...

Eps-A20T7pCONS

1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280

TGATTACGGATTCACTGGCCGTCGTTTTACAACGTCGTGACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGT

ACTAATGCCTAAGTGACCGGCAGCAAAATGTTGCAGCACTGACCCTTTTGGGACCGCAATGGGTTGAATTAGCGGAACGTCGTGTAGGGGGAAAGCGGTCGACCGCA

M I
4

T D
6

S L
8

A V
10

V L
12

Q R
14

R D
16

W E
18

N P
20

G V
22

T Q
24

L N
26

R L
28

A A
30

H P
32

P F
34

A S
36

W R
38

1278-4352

lacZ

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390

AATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGAATGGCGAATGGCGCTTTGCCTGGTTTCCGGCACCAGAAGCGGTGCCGGAAAGCTG

TTATCGCTTCTCCGGGCGTGGCTAGCGGGAAGGGTTGTCAACGCGTCGGACTTACCGCTTACCGCGAAACGGACCAAAGGCCGTGGTCTTCGCCACGGCCTTTCGAC

N S
40

E E
42

A R
44

T D
46

R P
48

S Q
50

Q L
52

R S
54

L N
56

G E
58

W R
60

F A
62

W F
64

P A
66

P E
68

A V
70

P E
72

S W
74

1278-4352

lacZ

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490

GCTGGAGTGCGATCTTCCTGAGGCCGATACTGTCGTCGTCCCCTCAAACTGGCAGATGCACGGTTACGATGCGCCCATCTACACCAACGTgACCTATCCCATTACGG

CGACCTCACGCTAGAAGGACTCCGGCTATGACAGCAGCAGGGGAGTTTGACCGTCTACGTGCCAATGCTACGCGGGTAGATGTGGTTGCAcTGGATAGGGTAATGCC

L E
76

C D
78

L P
80

E A
82

D T
84

V V
86

V P
88

S N
90

W Q
92

M H
94

G Y
96

D A
98

P I
100

Y T
102

N V
104

T Y
106

P I
108

T
1278-4352

lacZ

1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600



2023/3/16 12:50:03pT7PCONS_EpsA20_WT-SD_lacZ (5557 bp) (from 1606-2140 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_Wv6DbnLd-pt7pcons_epsa20_wt-sd_lacz/edit 3/10

TCAATCCGCCGTTTGTTCCCACGGAGAATCCGACGGGTTGTTACTCGCTCACATTTAATGTTGATGAAAGCTGGCTACAGGAAGGCCAGACGCGAATTATTTTTGAT

AGTTAGGCGGCAAACAAGGGTGCCTCTTAGGCTGCCCAACAATGAGCGAGTGTAAATTACAACTACTTTCGACCGATGTCCTTCCGGTCTGCGCTTAATAAAAACTA

V
110

N P
112

P F
114

V P
116

T E
118

N P
120

T G
122

C Y
124

S L
126

T F
128

N V
130

D E
132

S W
134

L Q
136

E G
138

Q T
140

R I
142

I F
144

D
1278-4352

lacZ

1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710

GGCGTTAACTCGGCGTTTCATCTGTGGTGCAACGGGCGCTGGGTCGGTTACGGCCAGGACAGTCGTTTGCCGTCTGAATTTGACCTGAGCGCATTTTTACGCGCCGG

CCGCAATTGAGCCGCAAAGTAGACACCACGTTGCCCGCGACCCAGCCAATGCCGGTCCTGTCAGCAAACGGCAGACTTAAACTGGACTCGCGTAAAAATGCGCGGCC

G
146

V N
148

S A
150

F H
152

L W
154

C N
156

G R
158

W V
160

G Y
162

G Q
164

D S
166

R L
168

P S
170

E F
172

D L
174

S A
176

F L
178

R A
180

G
1278-4352

lacZ

1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810

AGAAAACCGCCTCGCGGTGATGGTGCTGCGcTGGAGTGACGGCAGTTATCTGGAAGATCAGGATATGTGGCGGATGAGCGGCATTTTCCGTGACGTCTCGTTGCTGC

TCTTTTGGCGGAGCGCCACTACCACGACGCgACCTCACTGCCGTCAATAGACCTTCTAGTCCTATACACCGCCTACTCGCCGTAAAAGGCACTGCAGAGCAACGACG

E
182

N R
184

L A
186

V M
188

V L
190

R W
192

S D
194

G S
196

Y L
198

E D
200

Q D
202

M W
204

R M
206

S G
208

I F
210

R D
212

V S
214

L L
216

1278-4352

lacZ

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920

ATAAACCGACTACACAAATCAGCGATTTCCATGTTGCCACTCGCTTTAATGATGATTTCAGCCGCGCTGTACTGGAGGCTGAAGTTCAGATGTGCGGCGAGTTGCGT

TATTTGGCTGATGTGTTTAGTCGCTAAAGGTACAACGGTGAGCGAAATTACTACTAAAGTCGGCGCGACATGACCTCCGACTTCAAGTCTACACGCCGCTCAACGCA

H K
218

P T
220

T Q
222

I S
224

D F
226

H V
228

A T
230

R F
232

N D
234

D F
236

S R
238

A V
240

L E
242

A E
244

V Q
246

M C
248

G E
250

L R
252

1278-4352

lacZ

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030

GACTACCTACGGGTAACAGTTTCTTTATGGCAGGGTGAAACGCAGGTCGCCAGCGGCACCGCGCCTTTCGGCGGTGAAATTATCGATGAGCGTGGTGGTTATGCCGA

CTGATGGATGCCCATTGTCAAAGAAATACCGTCCCACTTTGCGTCCAGCGGTCGCCGTGGCGCGGAAAGCCGCCACTTTAATAGCTACTCGCACCACCAATACGGCT

D Y
254

L R
256

V T
258

V S
260

L W
262

Q G
264

E T
266

Q V
268

A S
270

G T
272

A P
274

F G
276

G E
278

I I
280

D E
282

R G
284

G Y
286

A D
288

1278-4352

lacZ

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140



2023/3/16 12:50:03pT7PCONS_EpsA20_WT-SD_lacZ (5557 bp) (from 2141-2675 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_Wv6DbnLd-pt7pcons_epsa20_wt-sd_lacz/edit 4/10

TCGCGTCACACTACGTCTGAACGTCGAAAACCCGAAACTGTGGAGCGCCGAAATCCCGAATCTCTATCGTGCGGTGGTTGAACTGCACACCGCCGACGGCACGCTGA

AGCGCAGTGTGATGCAGACTTGCAGCTTTTGGGCTTTGACACCTCGCGGCTTTAGGGCTTAGAGATAGCACGCCACCAACTTGACGTGTGGCGGCTGCCGTGCGACT

R V
290

T L
292

R L
294

N V
296

E N
298

P K
300

L W
302

S A
304

E I
306

P N
308

L Y
310

R A
312

V V
314

E L
316

H T
318

A D
320

G T
322

L
1278-4352

lacZ

2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240

TTGAAGCAGAAGCCTGCGATGTCGGTTTCCGCGAGGTGCGGATTGAAAATGGTCTGCTGCTGCTGAACGGCAAGCCGTTGCTGATTCGAGGCGTTAACCGTCACGAG

AACTTCGTCTTCGGACGCTACAGCCAAAGGCGCTCCACGCCTAACTTTTACCAGACGACGACGACTTGCCGTTCGGCAACGACTAAGCTCCGCAATTGGCAGTGCTC

I
324

E A
326

E A
328

C D
330

V G
332

F R
334

E V
336

R I
338

E N
340

G L
342

L L
344

L N
346

G K
348

P L
350

L I
352

R G
354

V N
356

R H
358

E
1278-4352

lacZ

2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 2,340 2,350

CATCATCCTCTGCATGGTCAGGTCATGGATGAGCAGACGATGGTGCAGGATATCCTGCTGATGAAGCAGAACAACTTTAACGCCGTGCGCTGTTCGCATTATCCGAA

GTAGTAGGAGACGTACCAGTCCAGTACCTACTCGTCTGCTACCACGTCCTATAGGACGACTACTTCGTCTTGTTGAAATTGCGGCACGCGACAAGCGTAATAGGCTT

H
360

H P
362

L H
364

G Q
366

V M
368

D E
370

Q T
372

M V
374

Q D
376

I L
378

L M
380

K Q
382

N N
384

F N
386

A V
388

R C
390

S H
392

Y P
394

N
1278-4352

lacZ

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460

CCATCCGCTGTGGTACACGCTGTGCGACCGCTACGGCCTGTATGTGGTGGATGAAGCCAATATTGAAACCCACGGCATGGTGCCAATGAATCGTCTGACCGATGATC

GGTAGGCGACACCATGTGCGACACGCTGGCGATGCCGGACATACACCACCTACTTCGGTTATAACTTTGGGTGCCGTACCACGGTTACTTAGCAGACTGGCTACTAG

H
396

P L
398

W Y
400

T L
402

C D
404

R Y
406

G L
408

Y V
410

V D
412

E A
414

N I
416

E T
418

H G
420

M V
422

P M
424

N R
426

L T
428

D D
430

1278-4352

lacZ

2,470 2,480 2,490 2,500 2,510 2,520 2,530 2,540 2,550 2,560

CGCGCTGGCTACCGGCGATGAGCGAACGCGTAACGCGAATGGTGCAGCGCGATCGTAATCACCCGAGTGTGATCATCTGGTCGCTGGGGAATGAATCAGGCCACGGC

GCGCGACCGATGGCCGCTACTCGCTTGCGCATTGCGCTTACCACGTCGCGCTAGCATTAGTGGGCTCACACTAGTAGACCAGCGACCCCTTACTTAGTCCGGTGCCG

P R
432

W L
434

P A
436

M S
438

E R
440

V T
442

R M
444

V Q
446

R D
448

R N
450

H P
452

S V
454

I I
456

W S
458

L G
460

N E
462

S G
464

H G
466

1278-4352

lacZ

2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670



2023/3/16 12:50:03pT7PCONS_EpsA20_WT-SD_lacZ (5557 bp) (from 2676-3210 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_Wv6DbnLd-pt7pcons_epsa20_wt-sd_lacz/edit 5/10

GCTAATCACGACGCGCTGTATCGCTGGATCAAATCTGTCGATCCTTCCCGCCCGGTGCAGTATGAAGGCGGCGGAGCCGACACCACGGCCACCGATATTATTTGCCC

CGATTAGTGCTGCGCGACATAGCGACCTAGTTTAGACAGCTAGGAAGGGCGGGCCACGTCATACTTCCGCCGCCTCGGCTGTGGTGCCGGTGGCTATAATAAACGGG

A N
468

H D
470

A L
472

Y R
474

W I
476

K S
478

V D
480

P S
482

R P
484

V Q
486

Y E
488

G G
490

G A
492

D T
494

T A
496

T D
498

I I
500

C P
502

1278-4352

lacZ

2,680 2,690 2,700 2,710 2,720 2,730 2,740 2,750 2,760 2,770 2,780

GATGTACGCGCGCGTGGATGAAGACCAGCCCTTCCCGGCTGTGCCGAAATGGTCCATCAAAAAATGGCTTTCGCTACCTGGAGAGACGCGCCCGCTGATCCTTTGCG

CTACATGCGCGCGCACCTACTTCTGGTCGGGAAGGGCCGACACGGCTTTACCAGGTAGTTTTTTACCGAAAGCGATGGACCTCTCTGCGCGGGCGACTAGGAAACGC

M Y
504

A R
506

V D
508

E D
510

Q P
512

F P
514

A V
516

P K
518

W S
520

I K
522

K W
524

L S
526

L P
528

G E
530

T R
532

P L
534

I L
536

C
1278-4352

lacZ

2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880

AATACGCCCACGCGATGGGTAACAGTCTTGGCGGTTTCGCTAAATACTGGCAGGCGTTTCGTCAGTATCCCCGTTTACAGGGCGGCTTCGTCTGGGACTGGGTGGAT

TTATGCGGGTGCGCTACCCATTGTCAGAACCGCCAAAGCGATTTATGACCGTCCGCAAAGCAGTCATAGGGGCAAATGTCCCGCCGAAGCAGACCCTGACCCACCTA

E
538

Y A
540

H A
542

M G
544

N S
546

L G
548

G F
550

A K
552

Y W
554

Q A
556

F R
558

Q Y
560

P R
562

L Q
564

G G
566

F V
568

W D
570

W V
572

D
1278-4352

lacZ

2,890 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990

CAGTCGCTGATTAAATATGATGAAAACGGCAACCCGTGGTCGGCTTACGGCGGTGATTTTGGCGATACGCCGAACGATCGCCAGTTCTGTATGAACGGTCTGGTCTT

GTCAGCGACTAATTTATACTACTTTTGCCGTTGGGCACCAGCCGAATGCCGCCACTAAAACCGCTATGCGGCTTGCTAGCGGTCAAGACATACTTGCCAGACCAGAA

Q
574

S L
576

I K
578

Y D
580

E N
582

G N
584

P W
586

S A
588

Y G
590

G D
592

F G
594

D T
596

P N
598

D R
600

Q F
602

C M
604

N G
606

L V
608

F
1278-4352

lacZ

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100

TGCCGACCGCACGCCGCATCCAGCGCTGACGGAAGCAAAACACCAGCAGCAGTTTTTCCAGTTCCGTTTATCCGGGCAAACCATCGAAGTGACCAGCGAATACCTGT

ACGGCTGGCGTGCGGCGTAGGTCGCGACTGCCTTCGTTTTGTGGTCGTCGTCAAAAAGGTCAAGGCAAATAGGCCCGTTTGGTAGCTTCACTGGTCGCTTATGGACA

A
610

D R
612

T P
614

H P
616

A L
618

T E
620

A K
622

H Q
624

Q Q
626

F F
628

Q F
630

R L
632

S G
634

Q T
636

I E
638

V T
640

S E
642

Y L
644

1278-4352

lacZ

3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210



2023/3/16 12:50:03pT7PCONS_EpsA20_WT-SD_lacZ (5557 bp) (from 3211-3745 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_Wv6DbnLd-pt7pcons_epsa20_wt-sd_lacz/edit 6/10

TCCGTCATAGCGATAACGAGCTCCTGCACTGGATGGTGGCGCTGGATGGTAAGCCGCTGGCAAGCGGTGAAGTGCCTCTGGATGTCGCTCCACAAGGTAAACAGTTG

AGGCAGTATCGCTATTGCTCGAGGACGTGACCTACCACCGCGACCTACCATTCGGCGACCGTTCGCCACTTCACGGAGACCTACAGCGAGGTGTTCCATTTGTCAAC

F R
646

H S
648

D N
650

E L
652

L H
654

W M
656

V A
658

L D
660

G K
662

P L
664

A S
666

G E
668

V P
670

L D
672

V A
674

P Q
676

G K
678

Q L
680

1278-4352

lacZ

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310

ATTGAACTGCCTGAACTACCGCAGCCGGAGAGCGCCGGGCAACTCTGGCTCACAGTACGCGTAGTGCAACCGAACGCGACCGCATGGTCAGAAGCCGGGCACATCAG

TAACTTGACGGACTTGATGGCGTCGGCCTCTCGCGGCCCGTTGAGACCGAGTGTCATGCGCATCACGTTGGCTTGCGCTGGCGTACCAGTCTTCGGCCCGTGTAGTC

I E
682

L P
684

E L
686

P Q
688

P E
690

S A
692

G Q
694

L W
696

L T
698

V R
700

V V
702

Q P
704

N A
706

T A
708

W S
710

E A
712

G H
714

I S
716

1278-4352

lacZ

3,320 3,330 3,340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3,420

CGCCTGGCAGCAGTGGCGTCTGGCGGAAAACCTCAGTGTGACGCTCCCCGCCGCGTCCCACGCCATCCCGCATCTGACCACCAGCGAAATGGATTTTTGCATCGAGC

GCGGACCGTCGTCACCGCAGACCGCCTTTTGGAGTCACACTGCGAGGGGCGGCGCAGGGTGCGGTAGGGCGTAGACTGGTGGTCGCTTTACCTAAAAACGTAGCTCG

A W
718

Q Q
720

W R
722

L A
724

E N
726

L S
728

V T
730

L P
732

A A
734

S H
736

A I
738

P H
740

L T
742

T S
744

E M
746

D F
748

C I
750

E
1278-4352

lacZ

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530

TGGGTAATAAGCGTTGGCAATTTAACCGCCAGTCAGGCTTTCTTTCACAGATGTGGATTGGCGATAAAAAACAACTGCTGACGCCGCTGCGCGATCAGTTCACCCGT

ACCCATTATTCGCAACCGTTAAATTGGCGGTCAGTCCGAAAGAAAGTGTCTACACCTAACCGCTATTTTTTGTTGACGACTGCGGCGACGCGCTAGTCAAGTGGGCA

L
752

G N
754

K R
756

W Q
758

F N
760

R Q
762

S G
764

F L
766

S Q
768

M W
770

I G
772

D K
774

K Q
776

L L
778

T P
780

L R
782

D Q
784

F T
786

R
1278-4352

lacZ

3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630

GCACCGCTGGATAACGACATTGGCGTAAGTGAAGCGACCCGCATTGACCCTAACGCCTGGGTCGAACGCTGGAAGGCGGCGGGCCATTACCAGGCCGAAGCAGCGTT

CGTGGCGACCTATTGCTGTAACCGCATTCACTTCGCTGGGCGTAACTGGGATTGCGGACCCAGCTTGCGACCTTCCGCCGCCCGGTAATGGTCCGGCTTCGTCGCAA

A
788

P L
790

D N
792

D I
794

G V
796

S E
798

A T
800

R I
802

D P
804

N A
806

W V
808

E R
810

W K
812

A A
814

G H
816

Y Q
818

A E
820

A A
822

L
1278-4352

lacZ

3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740



2023/3/16 12:50:03pT7PCONS_EpsA20_WT-SD_lacZ (5557 bp) (from 3746-4280 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_Wv6DbnLd-pt7pcons_epsa20_wt-sd_lacz/edit 7/10

GTTGCAGTGCACGGCAGATACACTTGCTGATGCGGTGCTGATTACGACCGCTCACGCGTGGCAGCATCAGGGGAAAACCTTATTTATCAGCCGGAAAACCTACCGGA

CAACGTCACGTGCCGTCTATGTGAACGACTACGCCACGACTAATGCTGGCGAGTGCGCACCGTCGTAGTCCCCTTTTGGAATAAATAGTCGGCCTTTTGGATGGCCT

L
824

Q C
826

T A
828

D T
830

L A
832

D A
834

V L
836

I T
838

T A
840

H A
842

W Q
844

H Q
846

G K
848

T L
850

F I
852

S R
854

K T
856

Y R
858

1278-4352

lacZ

3,750 3,760 3,770 3,780 3,790 3,800 3,810 3,820 3,830 3,840 3,850

TTGATGGTAGTGGTCAAATGGCGATTACCGTTGATGTTGAAGTGGCGAGCGATACACCGCATCCGGCGCGGATTGGCCTGAACTGCCAGCTGGCGCAGGTAGCAGAG

AACTACCATCACCAGTTTACCGCTAATGGCAACTACAACTTCACCGCTCGCTATGTGGCGTAGGCCGCGCCTAACCGGACTTGACGGTCGACCGCGTCCATCGTCTC

I D
860

G S
862

G Q
864

M A
866

I T
868

V D
870

V E
872

V A
874

S D
876

T P
878

H P
880

A R
882

I G
884

L N
886

C Q
888

L A
890

Q V
892

A E
894

1278-4352

lacZ

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950

CGGGTAAACTGGCTCGGATTAGGGCCGCAAGAAAACTATCCCGACCGCCTTACTGCCGCCTGTTTTGACCGCTGGGATCTGCCATTGTCAGACATGTATACCCCGTA

GCCCATTTGACCGAGCCTAATCCCGGCGTTCTTTTGATAGGGCTGGCGGAATGACGGCGGACAAAACTGGCGACCCTAGACGGTAACAGTCTGTACATATGGGGCAT

R V
896

N W
898

L G
900

L G
902

P Q
904

E N
906

Y P
908

D R
910

L T
912

A A
914

C F
916

D R
918

W D
920

L P
922

L S
924

D M
926

Y T
928

P Y
930

1278-4352

lacZ

3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

CGTCTTCCCGAGCGAAAACGGTCTGCGCTGCGGGACGCGCGAATTGAATTATGGCCCACACCAGTGGCGCGGCGACTTCCAGTTCAACATCAGCCGCTACAGTCAAC

GCAGAAGGGCTCGCTTTTGCCAGACGCGACGCCCTGCGCGCTTAACTTAATACCGGGTGTGGTCACCGCGCCGCTGAAGGTCAAGTTGTAGTCGGCGATGTCAGTTG

V F
932

P S
934

E N
936

G L
938

R C
940

G T
942

R E
944

L N
946

Y G
948

P H
950

Q W
952

R G
954

D F
956

Q F
958

N I
960

S R
962

Y S
964

Q
1278-4352

lacZ

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170

AGCAACTGATGGAAACCAGCCATCGCCATCTGCTGCACGCGGAAGAAGGCACATGGCTGAATATCGACGGTTTCCATATGGGGATTGGTGGCGACGACTCCTGGAGC

TCGTTGACTACCTTTGGTCGGTAGCGGTAGACGACGTGCGCCTTCTTCCGTGTACCGACTTATAGCTGCCAAAGGTATACCCCTAACCACCGCTGCTGAGGACCTCG

Q
966

Q L
968

M E
970

T S
972

H R
974

H L
976

L H
978

A E
980

E G
982

T W
984

L N
986

I D
988

G F
990

H M
992

G I
994

G G
996

D D
998

S W

1000

S
1278-4352

lacZ

4,180 4,190 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280



2023/3/16 12:50:03pT7PCONS_EpsA20_WT-SD_lacZ (5557 bp) (from 4281-4922 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_Wv6DbnLd-pt7pcons_epsa20_wt-sd_lacz/edit 8/10

CCGTCAGTATCGGCGGAATTCCAGCTGAGCGCCGGTCGCTACCATTACCAGTTGGTCTGGTGTCAAAAATAAttaagccagccccgacacccgccaacacccgctga

GGCAGTCATAGCCGCCTTAAGGTCGACTCGCGGCCAGCGATGGTAATGGTCAACCAGACCACAGTTTTTATTaattcggtcggggctgtgggcggttgtgggcgact

P

1002

S V

1004

S A

1006

E F

1008

Q L

1010

S A

1012

G R

1014

Y H

1016

Y Q

1018

L V

1020

W C

1022

Q K

1024

*
1278-4352

lacZ

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380

cgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcg

gcgcgggactgcccgaacagacgagggccgtaggcgaatgtctgttcgacactggcagaggccctcgacgtacacagtctccaaaagtggcagtagtggctttgcgc

4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470 4,480 4,490

cgagacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataataatggtttcttagacgtcaggtggcacttttcggggaaatgtgcgcggaacc

gctctgctttcccggagcactatgcggataaaaatatccaattacagtactattattaccaaagaatctgcagtccaccgtgaaaagcccctttacacgcgccttgg

4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600

cctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagtatgagtattca

ggataaacaaataaaaagatttatgtaagtttatacataggcgagtactctgttattgggactatttacgaagttattataactttttccttctcatactcataagt

M S
2

I Q
4

4698-1

AmpR promoter
AmpR

4,610 4,620 4,630 4,640 4,650 4,660 4,670 4,680 4,690 4,700

acatttccgtgtcgcccttattcccttttttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaagatcagttgggtg

tgtaaaggcacagcgggaataagggaaaaaacgccgtaaaacggaaggacaaaaacgagtgggtctttgcgaccactttcattttctacgacttctagtcaacccac

H F
6

R V
8

A L
10

I P
12

F F
14

A A
16

F C
18

L P
20

V F
22

A H
24

P E
26

T L
28

V K
30

V K
32

D A
34

E D
36

Q L
38

G
4698-1

AmpR

4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810

cacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaagttctgctatgt

gtgctcacccaatgtagcttgacctagagttgtcgccattctaggaactctcaaaagcggggcttcttgcaaaaggttactactcgtgaaaatttcaagacgataca

A
40

R V
42

G Y
44

I E
46

L D
48

L N
50

S G
52

K I
54

L E
56

S F
58

R P
60

E E
62

R F
64

P M
66

M S
68

T F
70

K V
72

L L
74

C
4698-1

AmpR

4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910 4,920



2023/3/16 12:50:03pT7PCONS_EpsA20_WT-SD_lacZ (5557 bp) (from 4923-5457 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_Wv6DbnLd-pt7pcons_epsa20_wt-sd_lacz/edit 9/10

ggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcacagaaaagcatct

ccgcgccataatagggcataactgcggcccgttctcgttgagccagcggcgtatgtgataagagtcttactgaaccaactcatgagtggtcagtgtcttttcgtaga

G
76

A V
78

L S
80

R I
82

D A
84

G Q
86

E Q
88

L G
90

R R
92

I H
94

Y S
96

Q N
98

D L
100

V E
102

Y S
104

P V
106

T E
108

K H
110

L
4698-1

AmpR

4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020

tacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggaccgaaggagctaa

atgcctaccgtactgtcattctcttaatacgtcacgacggtattggtactcactattgtgacgccggttgaatgaagactgttgctagcctcctggcttcctcgatt

T
112

D G
114

M T
116

V R
118

E L
120

C S
122

A A
124

I T
126

M S
128

D N
130

T A
132

A N
134

L L
136

L T
138

T I
140

G G
142

P K
144

E L
146

4698-1

AmpR

5,030 5,040 5,050 5,060 5,070 5,080 5,090 5,100 5,110 5,120 5,130

ccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgta

ggcgaaaaaacgtgttgtaccccctagtacattgagcggaactagcaacccttggcctcgacttacttcggtatggtttgctgctcgcactgtggtgctacggacat

T A
148

F L
150

H N
152

M G
154

D H
156

V T
158

R L
160

D R
162

W E
164

P E
166

L N
168

E A
170

I P
172

N D
174

E R
176

D T
178

T M
180

P V
182

4698-1

AmpR

5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240

gcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccact

cgttaccgttgttgcaacgcgtttgataattgaccgcttgatgaatgagatcgaagggccgttgttaattatctgacctacctccgcctatttcaacgtcctggtga

A M
184

A T
186

T L
188

R K
190

L L
192

T G
194

E L
196

L T
198

L A
200

S R
202

Q Q
204

L I
206

D W
208

M E
210

A D
212

K V
214

A G
216

P L
218

4698-1

AmpR

5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 5,330 5,340 5,350

tctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccct

agacgcgagccgggaaggccgaccgaccaaataacgactatttagacctcggccactcgcacccagagcgccatagtaacgtcgtgaccccggtctaccattcggga

L R
220

S A
222

L P
224

A G
226

W F
228

I A
230

D K
232

S G
234

A G
236

E R
238

G S
240

R G
242

I I
244

A A
246

L G
248

P D
250

G K
252

P
4698-1

AmpR

5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450



2023/3/16 12:50:03pT7PCONS_EpsA20_WT-SD_lacZ (5557 bp) (from 5458-5557 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_Wv6DbnLd-pt7pcons_epsa20_wt-sd_lacz/edit 10/10

cccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggta

gggcatagcatcaatagatgtgctgcccctcagtccgttgatacctacttgctttatctgtctagcgactctatccacggagtgactaattcgtaaccat

S
254

R I
256

V V
258

I Y
260

T T
262

G S
264

Q A
266

T M
268

D E
270

R N
272

R Q
274

I A
276

E I
278

G A
280

S L
282

I K
284

H W
286

*
4698-1

AmpR

5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550



2023/3/16 12:56:51(from 1-856 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_7xY9xMLd-t7pcons_laco_epsa20_wt-sd_bs1/edit 1/5

T7PCONS_LacO_EpsA20_WT-SD_bS1 (4156 bp)

gcgcccaatacgcaaaccgcctctccccgcgcgttggccgattcattaatgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaataa

cgcgggttatgcgtttggcggagaggggcgcgcaaccggctaagtaattacgtcgaccgtgctgtccaaagggctgacctttcgcccgtcactcgcgttgcgttatt

10 20 30 40 50 60 70 80 90 100

gcgctcatgagcccgaagtggcgagcccgatcttccccatcggtgatgtcggcgatataggcgccagcaaccgcacctgtggcgccggtgatgccggccacgatgcg

cgcgagtactcgggcttcaccgctcgggctagaaggggtagccactacagccgctatatccgcggtcgttggcgtggacaccgcggccactacggccggtgctacgc

110 120 130 140 150 160 170 180 190 200 210

tccggcgtagaggatcgagatcgatctcgatcccgcgaaattaatacgactcactatagggagaTTCCCCATGATAATTAACTTTAAAAAAAAAAAAAAAAAAAAAA

aggccgcatctcctagctctagctagagctagggcgctttaattatgctgagtgatatccctctAAGGGGTACTATTAATTGAAATTTTTTTTTTTTTTTTTTTTTT

Eps-A20T7pCONS

220 230 240 250 260 270 280 290 300 310 320

ACaggaggcaatacatgactgaatcttttgctcaactctttgaagagtccttaaaagaaatcgaaacccgcccgggttctatcgttcgtggcgttgttgttgctatc

TGtcctccgttatgtactgacttagaaaacgagttgagaaacttctcaggaattttctttagctttgggcgggcccaagatagcaagcaccgcaacaacaacgatag

rpsA

330 340 350 360 370 380 390 400 410 420

gacaaagacgtagtactggttgacgctggtctgaaatctgagtccgccatcccggctgagcagttcaaaaacgcccagggcgagctggaaatccaggtaggtgacga

ctgtttctgcatcatgaccaactgcgaccagactttagactcaggcggtagggccgactcgtcaagtttttgcgggtcccgctcgacctttaggtccatccactgct

rpsA

430 440 450 460 470 480 490 500 510 520 530

agttgacgttgctctggacgcagtagaagacggcttcggtgaaactctgctgtcccgtgagaaagctaaacgtcacgaagcctggatcacgctggaaaaagcttacg

tcaactgcaacgagacctgcgtcatcttctgccgaagccactttgagacgacagggcactctttcgatttgcagtgcttcggacctagtgcgacctttttcgaatgc

rpsA

540 550 560 570 580 590 600 610 620 630 640

aagatgctgaaactgttaccggtgttatcaacggcaaagttaagggcggcttcactgttgagctgaacggtattcgtgcgttcctgccaggttctctggtagacgtt

ttctacgactttgacaatggccacaatagttgccgtttcaattcccgccgaagtgacaactcgacttgccataagcacgcaaggacggtccaagagaccatctgcaa

rpsA

650 660 670 680 690 700 710 720 730 740

cgtccggtgcgtgacactctgcacctggaaggcaaagagcttgaatttaaagtaatcaagctggatcagaagcgcaacaacgttgttgtttctcgtcgtgccgttat

gcaggccacgcactgtgagacgtggaccttccgtttctcgaacttaaatttcattagttcgacctagtcttcgcgttgttgcaacaacaaagagcagcacggcaata

rpsA

750 760 770 780 790 800 810 820 830 840 850



2023/3/16 12:56:51T7PCONS_LacO_EpsA20_WT-SD_bS1 (4156 bp) (from 857-1712 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_7xY9xMLd-t7pcons_laco_epsa20_wt-sd_bs1/edit 2/5

cgaatccgaaaacagcgcagagcgcgatcagctgctggaaaacctgcaggaaggcatggaagttaaaggtatcgttaagaacctcactgactacggtgcattcgttg

gcttaggcttttgtcgcgtctcgcgctagtcgacgaccttttggacgtccttccgtaccttcaatttccatagcaattcttggagtgactgatgccacgtaagcaac

rpsA

860 870 880 890 900 910 920 930 940 950 960

atctgggcggcgttgacggcctgctgcacatcactgacatggcctggaaacgcgttaagcatccgagcgaaatcgtcaacgtgggcgacgaaatcactgttaaagtg

tagacccgccgcaactgccggacgacgtgtagtgactgtaccggacctttgcgcaattcgtaggctcgctttagcagttgcacccgctgctttagtgacaatttcac

rpsA

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070

ctgaagttcgaccgcgaacgtacccgtgtatccctgggcctgaaacagctgggcgaagatccgtgggtagctatcgctaaacgttatccggaaggtaccaaactgac

gacttcaagctggcgcttgcatgggcacatagggacccggactttgtcgacccgcttctaggcacccatcgatagcgatttgcaataggccttccatggtttgactg

rpsA

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170

tggtcgcgtgaccaacctgaccgactacggctgcttcgttgaaatcgaagaaggcgttgaaggcctggtacacgtttccgaaatggactggaccaacaaaaacatcc

accagcgcactggttggactggctgatgccgacgaagcaactttagcttcttccgcaacttccggaccatgtgcaaaggctttacctgacctggttgtttttgtagg

rpsA

1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280

acccgtccaaagttgttaacgttggcgatgtagtggaagttatggttctggatatcgacgaagaacgtcgtcgtatctccctgggtctgaaacagtgcaaagctaac

tgggcaggtttcaacaattgcaaccgctacatcaccttcaataccaagacctatagctgcttcttgcagcagcatagagggacccagactttgtcacgtttcgattg

rpsA

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390

ccgtggcagcagttcgcggaaacccacaacaagggcgaccgtgttgaaggtaaaatcaagtctatcactgacttcggtatcttcatcggcttggacggcggcatcga

ggcaccgtcgtcaagcgcctttgggtgttgttcccgctggcacaacttccattttagttcagatagtgactgaagccatagaagtagccgaacctgccgccgtagct

rpsA

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490

cggcctggttcacctgtctgacatctcctggaacgttgcaggcgaagaagcagttcgtgaatacaaaaaaggcgacgaaatcgctgcagttgttctgcaggttgacg

gccggaccaagtggacagactgtagaggaccttgcaacgtccgcttcttcgtcaagcacttatgttttttccgctgctttagcgacgtcaacaagacgtccaactgc

rpsA

1,500 1,510 1,520 1,530 1,540 1,550 1,560 1,570 1,580 1,590 1,600

cagaacgtgaacgtatctccctgggcgttaaacagctcgcagaagatccgttcaacaactgggttgctctgaacaagaaaggcgctatcgtaaccggtaaagtaact

gtcttgcacttgcatagagggacccgcaatttgtcgagcgtcttctaggcaagttgttgacccaacgagacttgttctttccgcgatagcattggccatttcattga

rpsA

1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710



2023/3/16 12:56:51T7PCONS_LacO_EpsA20_WT-SD_bS1 (4156 bp) (from 1713-2675 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_7xY9xMLd-t7pcons_laco_epsa20_wt-sd_bs1/edit 3/5

gcagttgacgctaaaggcgcaaccgtagaactggctgacggcgttgaaggttacctgcgtgcttctgaagcatcccgtgaccgcgttgaagacgctaccctggttct

cgtcaactgcgatttccgcgttggcatcttgaccgactgccgcaacttccaatggacgcacgaagacttcgtagggcactggcgcaacttctgcgatgggaccaaga

rpsA

1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810

gagcgttggcgacgaagttgaagctaaattcaccggcgttgatcgtaaaaaccgcgcaatcagcctgtctgttcgtgcgaaagacgaagctgacgagaaagatgcaa

ctcgcaaccgctgcttcaacttcgatttaagtggccgcaactagcatttttggcgcgttagtcggacagacaagcacgctttctgcttcgactgctctttctacgtt

rpsA

1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920

tcgcaactgttaacaaacaggaagatgcaaacttctccaacaacgcaatggctgaagctttcaaagcagctaaaggcgagtaattaagccagccccgacacccgcca

agcgttgacaattgtttgtccttctacgtttgaagaggttgttgcgttaccgacttcgaaagtttcgtcgatttccgctcattaattcggtcggggctgtgggcggt

rpsA

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030

acacccgctgacgcgccctgacgggcttgtctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatc

tgtgggcgactgcgcgggactgcccgaacagacgagggccgtaggcgaatgtctgttcgacactggcagaggccctcgacgtacacagtctccaaaagtggcagtag

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140

accgaaacgcgcgagacgaaagggcctcgtgatacgcctatttttataggttaatgtcatgataataatggtttcttagacgtcaggtggcacttttcggggaaatg

tggctttgcgcgctctgctttcccggagcactatgcggataaaaatatccaattacagtactattattaccaaagaatctgcagtccaccgtgaaaagcccctttac

2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240

tgcgcggaacccctatttgtttatttttctaaatacattcaaatatgtatccgctcatgagacaataaccctgataaatgcttcaataatattgaaaaaggaagagt

acgcgccttggggataaacaaataaaaagatttatgtaagtttatacataggcgagtactctgttattgggactatttacgaagttattataactttttccttctca

AmpR promoter

2,250 2,260 2,270 2,280 2,290 2,300 2,310 2,320 2,330 2,340 2,350

atgagtattcaacatttccgtgtcgcccttattcccttttttgcggcattttgccttcctgtttttgctcacccagaaacgctggtgaaagtaaaagatgctgaaga

tactcataagttgtaaaggcacagcgggaataagggaaaaaacgccgtaaaacggaaggacaaaaacgagtgggtctttgcgaccactttcattttctacgacttct

AmpR

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460

tcagttgggtgcacgagtgggttacatcgaactggatctcaacagcggtaagatccttgagagttttcgccccgaagaacgttttccaatgatgagcacttttaaag

agtcaacccacgtgctcacccaatgtagcttgacctagagttgtcgccattctaggaactctcaaaagcggggcttcttgcaaaaggttactactcgtgaaaatttc

AmpR

2,470 2,480 2,490 2,500 2,510 2,520 2,530 2,540 2,550 2,560

ttctgctatgtggcgcggtattatcccgtattgacgccgggcaagagcaactcggtcgccgcatacactattctcagaatgacttggttgagtactcaccagtcaca

aagacgatacaccgcgccataatagggcataactgcggcccgttctcgttgagccagcggcgtatgtgataagagtcttactgaaccaactcatgagtggtcagtgt

AmpR

2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670



2023/3/16 12:56:51T7PCONS_LacO_EpsA20_WT-SD_bS1 (4156 bp) (from 2676-3531 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_7xY9xMLd-t7pcons_laco_epsa20_wt-sd_bs1/edit 4/5

gaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggccaacttacttctgacaacgatcggaggacc

cttttcgtagaatgcctaccgtactgtcattctcttaatacgtcacgacggtattggtactcactattgtgacgccggttgaatgaagactgttgctagcctcctgg

AmpR

2,680 2,690 2,700 2,710 2,720 2,730 2,740 2,750 2,760 2,770 2,780

gaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaaccggagctgaatgaagccataccaaacgacgagcgtgacacca

cttcctcgattggcgaaaaaacgtgttgtaccccctagtacattgagcggaactagcaacccttggcctcgacttacttcggtatggtttgctgctcgcactgtggt

AmpR

2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880

cgatgcctgtagcaatggcaacaacgttgcgcaaactattaactggcgaactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagtt

gctacggacatcgttaccgttgttgcaacgcgtttgataattgaccgcttgatgaatgagatcgaagggccgttgttaattatctgacctacctccgcctatttcaa

AmpR

2,890 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990

gcaggaccacttctgcgctcggcccttccggctggctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccaga

cgtcctggtgaagacgcgagccgggaaggccgaccgaccaaataacgactatttagacctcggccactcgcacccagagcgccatagtaacgtcgtgaccccggtct

AmpR

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100

tggtaagccctcccgtatcgtagttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcatt

accattcgggagggcatagcatcaatagatgtgctgcccctcagtccgttgatacctacttgctttatctgtctagcgactctatccacggagtgactaattcgtaa

AmpR

3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210

ggtaactgtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgacc

ccattgacagtctggttcaaatgagtatatatgaaatctaactaaattttgaagtaaaaattaaattttcctagatccacttctaggaaaaactattagagtactgg

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310

aaaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctgctgcttgca

ttttagggaattgcactcaaaagcaaggtgactcgcagtctggggcatcttttctagtttcctagaagaactctaggaaaaaaagacgcgcattagacgacgaacgt

ColE1 origin

3,320 3,330 3,340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3,420

aacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagcagagcgcagataccaaatactg

ttgtttttttggtggcgatggtcgccaccaaacaaacggcctagttctcgatggttgagaaaaaggcttccattgaccgaagtcgtctcgcgtctatggtttatgac

ColE1 origin

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530



2023/3/16 12:56:51T7PCONS_LacO_EpsA20_WT-SD_bS1 (4156 bp) (from 3532-4156 bp)

https://benchling.com/aoki_lab/f/lib_msaot4Tf--/seq_7xY9xMLd-t7pcons_laco_epsa20_wt-sd_bs1/edit 5/5

ttcttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgctaatcctgttaccagtggctgctgccagtggcgat

aagaagatcacatcggcatcaatccggtggtgaagttcttgagacatcgtggcggatgtatggagcgagacgattaggacaatggtcaccgacgacggtcaccgcta

ColE1 origin

3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630

aagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtcgggctgaacggggggttcgtgcacacagcccagcttggagcgaacgac

ttcagcacagaatggcccaacctgagttctgctatcaatggcctattccgcgtcgccagcccgacttgccccccaagcacgtgtgtcgggtcgaacctcgcttgctg

ColE1 origin

3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740

ctacaccgaactgagatacctacagcgtgagctatgagaaagcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggag

gatgtggcttgactctatggatgtcgcactcgatactctttcgcggtgcgaagggcttccctctttccgcctgtccataggccattcgccgtcccagccttgtcctc

ColE1 origin

3,750 3,760 3,770 3,780 3,790 3,800 3,810 3,820 3,830 3,840 3,850

agcgcacgagggagcttccagggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcagggggg

tcgcgtgctccctcgaaggtccccctttgcggaccatagaaatatcaggacagcccaaagcggtggagactgaactcgcagctaaaaacactacgagcagtcccccc

ColE1 origin

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950

cggagcctatggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtgga

gcctcggatacctttttgcggtcgttgcgccggaaaaatgccaaggaccggaaaacgaccggaaaacgagtgtacaagaaaggacgcaataggggactaagacacct

ColE1 origin

3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

taaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaaga

attggcataatggcggaaactcactcgactatggcgagcggcgtcggcttgctggctcgcgtcgctcagtcactcgctccttcgccttct

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150
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