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mu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp)

gaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatcct

cttctaggaaactagaaaagatgccccagactgcgagtcaccttgcttttgagtgcaattccctaaaaccagtactctaatagtttttcctagaagtggatctagga

source

10 20 30 40 50 60 70 80 90 100

tttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtc

aaatttaatttttacttcaaaatttagttagatttcatatatactcatttgaaccagactgtcaatggttacgaattagtcactccgtggatagagtcgctagacag

AmpR
source

110 120 130 140 150 160 170 180 190 200 210

tatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgc

ataaagcaagtaggtatcaacggactgaggggcagcacatctattgatgctatgccctcccgaatggtagaccggggtcacgacgttactatggcgctctgggtgcg

AmpR
source

220 230 240 250 260 270 280 290 300 310 320

tcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccg

agtggccgaggtctaaatagtcgttatttggtcggtcggccttcccggctcgcgtcttcaccaggacgttgaaataggcggaggtaggtcagataattaacaacggc

AmpR
source

330 340 350 360 370 380 390 400 410 420

ggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagct

ccttcgatctcattcatcaagcggtcaattatcaaacgcgttgcaacaacggtaacgatgtccgtagcaccacagtgcgagcagcaaaccataccgaagtaagtcga

AmpR
source

430 440 450 460 470 480 490 500 510 520 530

ccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtg

ggccaagggttgctagttccgctcaatgtactagggggtacaacacgttttttcgccaatcgaggaagccaggaggctagcaacagtcttcattcaaccggcgtcac

PvuI

AmpR
source

540 550 560 570 580 590 600 610 620 630 640



12/11/2023 12:22:30 PMmu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp) (from 643-1284 bp)
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ttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaata

aatagtgagtaccaataccgtcgtgacgtattaagagaatgacagtacggtaggcattctacgaaaagacactgaccactcatgagttggttcagtaagactcttat

AmpR
source

acagcacaaaaggaaactcaccc

gcacaaaaggaaactcaccct

650 660 670 680 690 700 710 720 730 740

gtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggc

cacatacgccgctggctcaacgagaacgggccgcagttatgccctattatggcgcggtgtatcgtcttgaaattttcacgagtagtaaccttttgcaagaagccccg

AmpR
Amp-R

source

750 760 770 780 790 800 810 820 830 840 850

gaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtga

cttttgagagttcctagaatggcgacaactctaggtcaagctacattgggtgagcacgtgggttgactagaagtcgtagaaaatgaaagtggtcgcaaagacccact

AmpR
source

cggcgcacctattggcataatg

cggcgcacctattggcataatg

860 870 880 890 900 910 920 930 940 950 960

gcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcaggg

cgtttttgtccttccgttttacggcgttttttcccttattcccgctgtgcctttacaacttatgagtatgagaaggaaaaagttataataacttcgtaaatagtccc

SspI

AmpR AmpR promoter
source

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

ttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctgacgcttaagcggtcg

aataacagagtactcgcctatgtataaacttacataaatctttttatttgtttatccccaaggcgcgtgtaaaggggcttttcacggtggactgcgaattcgccagc

AmpR promoter
source

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

acggatcgggagatctcccgatcccctatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatctgctccctgcttgtgtgttggaggtcg

tgcctagccctctagagggctaggggataccacgtgagagtcatgttagacgagactacggcgtatcaattcggtcatagacgagggacgaacacacaacctccagc

pRS-marker

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



12/11/2023 12:22:30 PMmu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp) (from 1285-1926 bp)
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ctgagtagtgcgcgagcaaaatttaagctacaacaaggcaaggcttgaccgacaattgcatgaagaatctgcttagggttaggcgttttgcgctgcttcgcgatgta

gactcatcacgcgctcgttttaaattcgatgttgttccgttccgaactggctgttaacgtacttcttagacgaatcccaatccgcaaaacgcgacgaagcgctacat

MfeI NruI

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

cgggccagatatacgcgttgacattgattattgactagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgcgttacataact

gcccggtctatatgcgcaactgtaactaataactgatcaataattatcattagttaatgccccagtaatcaagtatcgggtatatacctcaaggcgcaatgtattga

MluI SpeI
AflIII

CMV enhancer

gtaacaactccgccccattgac

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

tacggtaaatggcccgcctggctgaccgcccaacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgacgtc

atgccatttaccgggcggaccgactggcgggttgctgggggcgggtaactgcagttattactgcatacaagggtatcattgcggttatccctgaaaggtaactgcag

CMV enhancer

gtcagatccgctagcccaccatggtgagcaagggcgaggc

cagtctaggcgatcgggtggtaccactcgttcccgctccg

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

aatgggtggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgcctgg

ttacccacctcataaatgccatttgacgggtgaaccgtcatgtagttcacatagtatacggttcatgcgggggataactgcagttactgccatttaccgggcggacc

NdeI

CMV enhancer

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

cattatgcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgg

gtaatacgggtcatgtactggaataccctgaaaggatgaaccgtcatgtagatgcataatcagtagcgataatggtaccactacgccaaaaccgtcatgtagttacc

SnaBI

CMV enhancer CMV promoter

ggagtcaagtacatgccgaggt

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

gcgtggatagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgta

cgcacctatcgccaaactgagtgcccctaaaggttcagaggtggggtaactgcagttaccctcaaacaaaaccgtggttttagttgccctgaaaggttttacagcat

CMV promoter

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



12/11/2023 12:22:30 PMmu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp) (from 1927-2675 bp)
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acaactccgccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagcgcgttttgcctgtactgggtctctctggttagaccagatctg

tgttgaggcggggtaactgcgtttacccgccatccgcacatgccaccctccagatatattcgtcgcgcaaaacggacatgacccagagagaccaatctggtctagac

CMV promoter 5' LTR (truncated)

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

agcctgggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtgactctggta

tcggaccctcgagagaccgattgatcccttgggtgacgaattcggagttatttcgaacggaactcacgaagttcatcacacacgggcagacaacacactgagaccat

5' LTR (truncated)

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

actagagatccctcagacccttttagtcagtgtggaaaatctctagcagtggcgcccgaacagggacttgaaagcgaaagggaaaccagaggagctctctcgacgca

tgatctctagggagtctgggaaaatcagtcacaccttttagagatcgtcaccgcgggcttgtccctgaactttcgctttccctttggtctcctcgagagagctgcgt

5' LTR (truncated) HIV...si

ccgtacctgctcgacat

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

ggactcggcttgctgaagcgcgcacggcaagaggcgaggggcggcgactggtgagtacgccaaaaattttgactagcggaggctagaaggagagagatgggtgcgag

cctgagccgaacgacttcgcgcgtgccgttctccgctccccgccgctgaccactcatgcggtttttaaaactgatcgcctccgatcttcctctctctacccacgctc

HIV-1 Psi

caaggaattcgtcgagggacctaataa

gttccttaagcagctccctggatt

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

agcgtcagtattaagcgggggagaattagatcgcgatgggaaaaaattcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggcaagcag

tcgcagtcataattcgccccctcttaatctagcgctacccttttttaagccaattccggtccccctttcttttttatatttaattttgtatatcatacccgttcgtc

NruI

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

ggagctagaacgattcgcagttaatcctggcctgttagaaacatcagaaggctgtagacaaatactgggacagctacaaccatcccttcagacaggatcagaagaac

cctcgatcttgctaagcgtcaattaggaccggacaatctttgtagtcttccgacatctgtttatgaccctgtcgatgttggtagggaagtctgtcctagtcttcttg

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

ttagatcattatataatacagtagcaaccctctattgtgtgcatcaaaggatagagataaaagacaccaaggaagctttagacaagatagaggaagagcaaaacaaa

aatctagtaatatattatgtcatcgttgggagataacacacgtagtttcctatctctattttctgtggttccttcgaaatctgttctatctccttctcgttttgttt

SapI

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



12/11/2023 12:22:30 PMmu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp) (from 2676-3531 bp)
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agtaagaccaccgcacagcaagcggccggccgcgctgatcttcagacctggaggaggagatatgagggacaattggagaagtgaattatataaatataaagtagtaa

tcattctggtggcgtgtcgttcgccggccggcgcgactagaagtctggacctcctcctctatactccctgttaacctcttcacttaatatatttatatttcatcatt

MfeIEcoNI

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

aaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagagagaaaaaagagcagtgggaataggagctttgttccttgggttcttgggagca

tttaacttggtaatcctcatcgtgggtggttccgtttctcttctcaccacgtctctcttttttctcgtcacccttatcctcgaaacaaggaacccaagaaccctcgt

RRE

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

gcaggaagcactatgggcgcagcgtcaatgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagcagaacaatttgctgagggctattgaggc

cgtccttcgtgatacccgcgtcgcagttactgcgactgccatgtccggtctgttaataacagaccatatcacgtcgtcgtcttgttaaacgactcccgataactccg

RRE

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

gcaacagcatctgttgcaactcacagtctggggcatcaagcagctccaggcaagaatcctggctgtggaaagatacctaaaggatcaacagctcctggggatttggg

cgttgtcgtagacaacgttgagtgtcagaccccgtagttcgtcgaggtccgttcttaggaccgacacctttctatggatttcctagttgtcgaggacccctaaaccc

BstAPI

RRE

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

gttgctctggaaaactcatttgcaccactgctgtgccttggaatgctagttggagtaataaatctctggaacagatttggaatcacacgacctggatggagtgggac

caacgagaccttttgagtaaacgtggtgacgacacggaaccttacgatcaacctcattatttagagaccttgtctaaaccttagtgtgctggacctacctcaccctg

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

agagaaattaacaattacacaagcttaatacactccttaattgaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaag

tctctttaattgttaatgtgttcgaattatgtgaggaattaacttcttagcgttttggtcgttcttttcttacttgttcttaataaccttaatctatttacccgttc

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

tttgtggaattggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttggtaggtttaagaatagtttttgctgtactttcta

aaacaccttaaccaaattgtattgtttaaccgacaccatatattttaataagtattactatcatcctccgaaccatccaaattcttatcaaaaacgacatgaaagat

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

tagtgaatagagttaggcagggatattcaccattatcgtttcagacccacctcccaaccccgaggggacccgacaggcccgaaggaatagaagaagaaggtggagag

atcacttatctcaatccgtccctataagtggtaatagcaaagtctgggtggagggttggggctcccctgggctgtccgggcttccttatcttcttcttccacctctc

PpuMI

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



12/11/2023 12:22:30 PMmu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp) (from 3532-4066 bp)
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agagacagagacagatccattcgattagtgaacggatcggcactgcgtgcgccaattctgcagacaaatggcagtattcatccacaattttaaaagaaaagggggga

tctctgtctctgtctaggtaagctaatcacttgcctagccgtgacgcacgcggttaagacgtctgtttaccgtcataagtaggtgttaaaattttcttttcccccct

PstIBstAPI

cPPT/CTS

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

ttggggggtacagtgcaggggaaagaatagtagacataatagcaacagacatacaaactaaagaattacaaaaacaaattacaaaaattcaaaattttcgggtttat

aaccccccatgtcacgtcccctttcttatcatctgtattatcgttgtctgtatgtttgatttcttaatgtttttgtttaatgtttttaagttttaaaagcccaaata

cPPT/CTS

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

tacagggacagcagagatccagtttggttagtaccgggcccgctctagagatccgacgcgccatctctaggcccgcgccggccccctcgcacggacttgtgggagaa

atgtccctgtcgtctctaggtcaaaccaatcatggcccgggcgagatctctaggctgcgcggtagagatccgggcgcggccgggggagcgtgcctgaacaccctctt

ApaI
XbaI

modified mU6

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

gctcggctactcccctgccccggttaatttgcatataatatttcctagtaactatagaggcttaatgtgcgataaaagacagataatctgttctttttaatactagc

cgagccgatgaggggacggggccaattaaacgtatattataaaggatcattgatatctccgaattacacgctattttctgtctattagacaagaaaaattatgatcg

SspI

modified mU6
colonyPCR_m6_Fsg.BsmBI.T1

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

tacattttacatgataggcttggatttctataacttcgtatagcatacattatacgaagttataaacagcacaaaaggaaactcaccctaactgtaaagtaattgtg

atgtaaaatgtactatccgaacctaaagatattgaagcatatcgtatgtaatatgcttcaatatttgtcgtgttttcctttgagtgggattgacatttcattaacac

PsiI

modified mU6
loxP mU6-F

pMCB320...i7_fwd

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



12/11/2023 12:22:30 PMmu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp) (from 4067-4601 bp)

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_Tcnr9oSZ-mu6-mclover-grna-sa-mscarlet-optlig/... 7/14

tgttttgagactataagtatcccttggagaaccaccttGAGACGGAAAGTGAAACGTGATTTCATGCGTCATTTTGAACATTTTGTAAATCTTATTTAATAATGTGT

acaaaactctgatattcatagggaacctcttggtggaaCTCTGCCTTTCACTTTGCACTAAAGTACGCAGTAAAACTTGTAAAACATTTAGAATAAATTATTACACA

BsmBI
Esp3I

pRC0105 template from Robertmodified mU6
m6_F

gactataagtatcccttggagaaccaccttGAGACGGAAAGTGAAACGTGAT

catagggaacctcttggtggaa

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

GCGGCAATTCACATTTAATTTATGAATGTTTTCTTAACATCGCGGCAACTCAAGAAACGGCAGGTTCGGATCTTAGCTACTAGAGAAAGAGGAGAAATACTAGatgg

CGCCGTTAAGTGTAAATTAAATACTTACAAAAGAATTGTAGCGCCGTTGAGTTCTTTGCCGTCCAAGCCTAGAATCGATGATCTCTTTCTCCTCTTTATGATCtacc

BspMI

pRC0105 template from Robert
sg....T2 str...0)

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

tgagcaagggcgaggagctgttcaccggggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtccgcggcgagggcgagggcgat

actcgttcccgctcctcgacaagtggccccaccacgggtaggaccagctcgacctgccgctgcatttgccggtgttcaagtcgcaggcgccgctcccgctcccgcta

pRC0105 template from Robert
mClover3

sg.BsmBI.T2R

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

gccaccatcggcaagctgaccctgaagttcatctgcaccaccggcaagctgcccgtgccctggcccaccctcgtgaccaccttcggctacggcgtggcctgcttcag

cggtggtagccgttcgactgggacttcaagtagacgtggtggccgttcgacgggcacgggaccgggtgggagcactggtggaagccgatgccgcaccggacgaagtc

pRC0105 template from Robert
mClover3

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

ccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccgaaggctacgtccaggagcgcaccatctacttcaaggacgacggtacctacaaga

ggcgatggggctggtgtacttcgtcgtgctgaagaagttcaggcggtacgggcttccgatgcaggtcctcgcgtggtagatgaagttcctgctgccatggatgttct

KpnI
Acc65I

pRC0105 template from Robert
mClover3

sg.BsmBI.T3

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



12/11/2023 12:22:30 PMmu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp) (from 4602-5136 bp)

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_Tcnr9oSZ-mu6-mclover-grna-sa-mscarlet-optlig/... 8/14

cccgcgccgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgacttcaaggaggacggcaacatcctggggcacaagctggagtac

gggcgcggctccacttcaagctcccgctgtgggaccacttggcgtagctcgacttcccgtagctgaagttcctcctgccgttgtaggaccccgtgttcgacctcatg

pRC0105 template from Robert
mClover3

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

aacttcaacagccactacgtctatatcacggccgacaagcagaacaacagcatcaaggctaacttcaccatccgccacaacgttgaggacggcagcgtgcagctcgc

ttgaagttgtcggtgatgcagatatagtgccggctgttcgtcttgttgtcgtagttccgattgaagtggtaggcggtgttgcaactcctgccgtcgcacgtcgagcg

pRC0105 template from Robert
mClover3

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

cgaccactaccagcagaacacccccatcggcgacggccccgtgctgctgcccgacaaccactacctgagccatcagtccgccctgagcaaagaccccaacgagaagc

gctggtgatggtcgtcttgtgggggtagccgctgccggggcacgacgacgggctgttggtgatggactcggtagtcaggcgggactcgtttctggggttgctcttcg

pRC0105 template from Robert
mClover3

sg.BsmBI.T4

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

gcgatcacatggtcctgctggagttcgtgaccgccgccgggattacacatggcatggacgagctgtacaagtaaCCAGGCATCAAATAAAACGAAAGGCTCAGTCGA

cgctagtgtaccaggacgacctcaagcactggcggcggccctaatgtgtaccgtacctgctcgacatgttcattGGTCCGTAGTTTATTTTGCTTTCCGAGTCAGCT

BsrGI

pRC0105 template from Robert
mClover3 rrnB T1 terminator

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

AAGACTGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACGCTCTCTACTAGAGTCACACTGGCTCACCTTCGGGTGGGCCTTTCTGCGTTTATACGTCTCcgtta

TTCTGACCCGGAAAGCAAAATAGACAACAAACAGCCACTTGCGAGAGATGATCTCAGTGTGACCGAGTGGAAGCCCACCCGGAAAGACGCAAATATGCAGAGgcaat

BsmBI
Esp3I

pRC0105 template from Robert
rrnB T1 terminator T7Te terminator

GGGCCTTTCTGCGTTTATACG

GGAAAGACGCAAATATGCAGAGg

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



12/11/2023 12:22:30 PMmu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp) (from 5137-5778 bp)

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_Tcnr9oSZ-mu6-mclover-grna-sa-mscarlet-optlig/... 9/14

tagtactctggaaacagaatctactataacaaggcaaaatgccgtgtttatctcgtcaacttgttggcgagatttttttctcgagtactaggatccattaggcggcc

atcatgagacctttgtcttagatgatattgttccgttttacggcacaaatagagcagttgaacaaccgctctaaaaaaagagctcatgatcctaggtaatccgccgg

NotIXhoI BamHI

Sa gRNA scaffold (modified)
SaSF_...v1_F

gttccgttttacggcacaaatag

tacggcacaaatagagcagttg

gagcagttgaacaaccgctct

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

gcgtggataaccgtattaccgccatgcattagttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgcgttacataacttacggt

cgcacctattggcataatggcggtacgtaatcaataattatcattagttaatgccccagtaatcaagtatcgggtatatacctcaaggcgcaatgtattgaatgcca

NsiI

part of CMV enhancer
TG_SaSp_R CMV enhancer

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

aaatggcccgcctggctgaccgcccaacgacccccgcccattgacgtcaataatgacgtatgttcccatagtaacgccaatagggactttccattgacgtcaatggg

tttaccgggcggaccgactggcgggttgctgggggcgggtaactgcagttattactgcatacaagggtatcattgcggttatccctgaaaggtaactgcagttaccc

CMV enhancer

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

tggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggcccgcctggcattat

acctcataaatgccatttgacgggtgaaccgtcatgtagttcacatagtatacggttcatgcgggggataactgcagttactgccatttaccgggcggaccgtaata

NdeI

CMV enhancer

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

gcccagtacatgaccttatgggactttcctacttggcagtacatctacgtattagtcatcgctattaccatggtgatgcggttttggcagtacatcaatgggcgtgg

cgggtcatgtactggaataccctgaaaggatgaaccgtcatgtagatgcataatcagtagcgataatggtaccactacgccaaaaccgtcatgtagttacccgcacc

SnaBI

CMV enhancer CMV promoter

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

atagcggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaact

tatcgccaaactgagtgcccctaaaggttcagaggtggggtaactgcagttaccctcaaacaaaaccgtggttttagttgccctgaaaggttttacagcattgttga

CMV promoter

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



12/11/2023 12:22:30 PMmu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp) (from 5779-6206 bp)

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_Tcnr9oSZ-mu6-mclover-grna-sa-mscarlet-optlig/... 10/14

ccgccccattgacgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagctggtttagtgaaccgtcagatccgctagcccaccatggtgagcaag

ggcggggtaactgcgtttacccgccatccgcacatgccaccctccagatatattcgtctcgaccaaatcacttggcagtctaggcgatcgggtggtaccactcgttc

BmtI
NheI

* A R
587...

CMV promoter
mSc... F
mSc...et
source

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

ggcgaggcagtgatcaaggagttcatgcggttcaaggtgcacatggagggctccatgaacggccacgagttcgagatcgagggcgagggcgagggccgcccctacga

ccgctccgtcactagttcctcaagtacgccaagttccacgtgtacctcccgaggtacttgccggtgctcaagctctagctcccgctcccgctcccggcggggatgct
A R Q * S R S S C G S R C T W R A P * T A T S S R S R A R A R A A P T

5878-6573

mScarlet
source

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

gggcacccagaccgccaagctgaaggtgaccaagggtggccccctgcccttctcctgggacatcctgtcccctcagttcatgtacggctccagggccttcaccaagc

cccgtgggtctggcggttcgacttccactggttcccaccgggggacgggaagaggaccctgtaggacaggggagtcaagtacatgccgaggtcccggaagtggttcg
R A P R P P S * R * P R V A P C P S P G T S C P L S S C T A P G P S P S
5878-6573

mScarlet
source

T2_scarmCherry-R

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

accccgccgacatccccgactactataagcagtccttccccgagggcttcaagtgggagcgcgtgatgaacttcgaggacggcggcgccgtgaccgtgacccaggac

tggggcggctgtaggggctgatgatattcgtcaggaaggggctcccgaagttcaccctcgcgcactacttgaagctcctgccgccgcggcactggcactgggtcctg
T P P T S P T T I S S P S P R A S S G S A * * T S R T A A P * P * P R T
5878-6573

mScarlet
source

T1_scar sg.Bs....T2R

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



12/11/2023 12:22:30 PMmu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp) (from 6207-6634 bp)

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_Tcnr9oSZ-mu6-mclover-grna-sa-mscarlet-optlig/... 11/14

acctccctggaggacggcaccctgatctacaaggtgaagctccgcggcaccaacttccctcctgacggccccgtaatgcagaagaagacaatgggctgggaagcatc

tggagggacctcctgccgtgggactagatgttccacttcgaggcgccgtggttgaagggaggactgccggggcattacgtcttcttctgttacccgacccttcgtag
P P W R T A P * S T R * S S A A P T S L L T A P * C R R R Q W A G K H

5878-6573

mScarlet
source

mCherry-F

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

caccgagcggttgtaccccgaggacggcgtgctgaagggcgacattaagatggccctgcgcctgaaggacggcggccgctacctggcggacttcaagaccacctaca

gtggctcgccaacatggggctcctgccgcacgacttcccgctgtaattctaccgggacgcggacttcctgccgccggcgatggaccgcctgaagttctggtggatgt

NotI

P P S G C T P R T A C * R A T L R W P C A * R T A A A T W R T S R P P T
5878-6573

mScarlet
source

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

aggccaagaagcccgtgcagatgcccggcgcctacaacgtcgaccgcaagttggacatcacctcccacaacgaggactacaccgtggtggaacagtacgaacgctcc

tccggttcttcgggcacgtctacgggccgcggatgttgcagctggcgttcaacctgtagtggagggtgttgctcctgatgtggcaccaccttgtcatgcttgcgagg
R P R S P C R C P A P T T S T A S W T S P P T T R T T P W W N S T N A P
5878-6573

mScarlet
source

sg.B...T1R

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

gagggccgccactccaccggcggcatggacgagctgtacaaggaattcgtcgagggacctaataacttcgtatagcatacattatacgaagttatacatgtttaagg

ctcccggcggtgaggtggccgccgtacctgctcgacatgttccttaagcagctccctggattattgaagcatatcgtatgtaatatgcttcaatatgtacaaattcc

PciIBsrGI EcoRI PpuMI
AflIII

R A A T P P A A W T S C T R N
5878-6573

mScarlet
source

loxPmScarlet R

source

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



12/11/2023 12:22:30 PMmu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp) (from 6635-7276 bp)

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_Tcnr9oSZ-mu6-mclover-grna-sa-mscarlet-optlig/... 12/14

gttccggttccactaggtacaattcgatatcaagcttatcgataatcaacctctggattacaaaatttgtgaaagattgactggtattcttaactatgttgctcctt

caaggccaaggtgatccatgttaagctatagttcgaatagctattagttggagacctaatgttttaaacactttctaactgaccataagaattgatacaacgaggaa

ClaI

WPRE
WPRE-R

source

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

ttacgctatgtggatacgctgctttaatgcctttgtatcatgctattgcttcccgtatggctttcattttctcctccttgtataaatcctggttgctgtctctttat

aatgcgatacacctatgcgacgaaattacggaaacatagtacgataacgaagggcataccgaaagtaaaagaggaggaacatatttaggaccaacgacagagaaata

WPRE

sg.T.R.WPRE
WP...R

source

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

gaggagttgtggcccgttgtcaggcaacgtggcgtggtgtgcactgtgtttgctgacgcaacccccactggttggggcattgccaccacctgtcagctcctttccgg

ctcctcaacaccgggcaacagtccgttgcaccgcaccacacgtgacacaaacgactgcgttgggggtgaccaaccccgtaacggtggtggacagtcgaggaaaggcc

PflMI

WPRE
source

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

gactttcgctttccccctccctattgccacggcggaactcatcgccgcctgccttgcccgctgctggacaggggctcggctgttgggcactgacaattccgtggtgt

ctgaaagcgaaagggggagggataacggtgccgccttgagtagcggcggacggaacgggcgacgacctgtccccgagccgacaacccgtgactgttaaggcaccaca

WPRE
source

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

tgtcggggaaatcatcgtcctttccttggctgctcgcctgtgttgccacctggattctgcgcgggacgtccttctgctacgtcccttcggccctcaatccagcggac

acagcccctttagtagcaggaaaggaaccgacgagcggacacaacggtggacctaagacgcgccctgcaggaagacgatgcagggaagccgggagttaggtcgcctg

WPRE
Fac...te

source

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

cttccttcccgcggcctgctgccggctctgcggcctcttccgcgtcttcgccttcgccctcagacgagtcggatctccctttgggccgcctccccgcatcgataccg

gaaggaagggcgccggacgacggccgagacgccggagaaggcgcagaagcggaagcgggagtctgctcagcctagagggaaacccggcggaggggcgtagctatggc

ClaI

WPRE

source

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



12/11/2023 12:22:30 PMmu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp) (from 7277-7918 bp)

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_Tcnr9oSZ-mu6-mclover-grna-sa-mscarlet-optlig/... 13/14

tcgacctcgatcgagacctagaaaaacatggagcaatcacaagtagcaatacagcagctaccaatgctgattgtgcctggctagaagcacaagaggaggaggaggtg

agctggagctagctctggatctttttgtacctcgttagtgttcatcgttatgtcgtcgatggttacgactaacacggaccgatcttcgtgttctcctcctcctccac

PvuI

pB...S
source

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

ggttttccagtcacacctcaggtacctttaagaccaatgacttacaaggcagctgtagatcttagccactttttaaaagaaaaggggggactggaagggctaattca

ccaaaaggtcagtgtggagtccatggaaattctggttactgaatgttccgtcgacatctagaatcggtgaaaaattttcttttcccccctgaccttcccgattaagt

KpnI
Acc65I

Bsu36I

source

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

ctcccaacgaagacaagatatccttgatctgtggatctaccacacacaaggctacttccctgattggcagaactacacaccagggccagggatcagatatccactga

gagggttgcttctgttctataggaactagacacctagatggtgtgtgttccgatgaagggactaaccgtcttgatgtgtggtcccggtccctagtctataggtgact

source

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

cctttggatggtgctacaagctagtaccagttgagcaagagaaggtagaagaagccaatgaaggagagaacacccgcttgttacaccctgtgagcctgcatgggatg

ggaaacctaccacgatgttcgatcatggtcaactcgttctcttccatcttcttcggttacttcctctcttgtgggcgaacaatgtgggacactcggacgtaccctac

source

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

gatgacccggagagagaagtattagagtggaggtttgacagccgcctagcatttcatcacatggcccgagagctgcatccggactgtactgggtctctctggttaga

ctactgggcctctctcttcataatctcacctccaaactgtcggcggatcgtaaagtagtgtaccgggctctcgacgtaggcctgacatgacccagagagaccaatct

BspEI

5' LT...ted)
source

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

ccagatctgagcctgggagctctctggctaactagggaacccactgcttaagcctcaataaagcttgccttgagtgcttcaagtagtgtgtgcccgtctgttgtgtg

ggtctagactcggaccctcgagagaccgattgatcccttgggtgacgaattcggagttatttcgaacggaactcacgaagttcatcacacacgggcagacaacacac

5' LTR (truncated)
source

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



12/11/2023 12:22:30 PMmu6-mClover-gRNA-Sa-mScarlet-optlig (8625 bp) (from 7919-8625 bp)

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_Tcnr9oSZ-mu6-mclover-grna-sa-mscarlet-optlig/... 14/14

actctggtaactagagatccctcagacccttttagtcagtgtggaaaatctctagcagcatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcg

tgagaccattgatctctagggagtctgggaaaatcagtcacaccttttagagatcgtcgtacactcgttttccggtcgttttccggtccttggcatttttccggcgc

5' LTR (truncated)
source

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

ttgctggcgtttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtt

aacgaccgcaaaaaggtatccgaggcggggggactgctcgtagtgtttttagctgcgagttcagtctccaccgctttgggctgtcctgatatttctatggtccgcaa

pBR322ori-F
source

ori

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

tccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcac

agggggaccttcgagggagcacgcgagaggacaaggctgggacggcgaatggcctatggacaggcggaaagagggaagcccttcgcaccgcgaaagagtatcgagtg

source

ori

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

gctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtctt

cgacatccatagagtcaagccacatccagcaagcgaggttcgacccgacacacgtgcttggggggcaagtcgggctggcgacgcggaataggccattgatagcagaa

source
ori

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

gagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtg

ctcaggttgggccattctgtgctgaatagcggtgaccgtcgtcggtgaccattgtcctaatcgtctcgctccatacatccgccacgatgtctcaagaacttcaccac

source
ori

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

gcctaactacggctacactagaagaacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaacca

cggattgatgccgatgtgatcttcttgtcataaaccatagacgcgagacgacttcggtcaatggaagcctttttctcaaccatcgagaactaggccgtttgtttggt

source
ori

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

ccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaa

ggcgaccatcgccaccaaaaaaacaaacgttcgtcgtctaatgcgcgtctttttttcctagagtt

source
ori

8,570 8,580 8,590 8,600 8,610 8,620


