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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (...

gaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatcct

cttctaggaaactagaaaagatgccccagactgcgagtcaccttgcttttgagtgcaattccctaaaaccagtactctaatagtttttcctagaagtggatctagga

ColE1 origin

10 20 30 40 50 60 70 80 90 100

tttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtc

aaatttaatttttacttcaaaatttagttagatttcatatatactcatttgaaccagactgtcaatggttacgaattagtcactccgtggatagagtcgctagacag

AmpR

110 120 130 140 150 160 170 180 190 200 210

tatttcgttcatccatagttgcctgactccccgtcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgc

ataaagcaagtaggtatcaacggactgaggggcagcacatctattgatgctatgccctcccgaatggtagaccggggtcacgacgttactatggcgctctgggtgcg

BsaI

AmpR

220 230 240 250 260 270 280 290 300 310 320

tcaccggctccagatttatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaactttatccgcctccatccagtctattaattgttgccg

agtggccgaggtctaaatagtcgttatttggtcggtcggccttcccggctcgcgtcttcaccaggacgttgaaataggcggaggtaggtcagataattaacaacggc

AmpR

330 340 350 360 370 380 390 400 410 420

ggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcattcagct

ccttcgatctcattcatcaagcggtcaattatcaaacgcgttgcaacaacggtaacgatgtccgtagcaccacagtgcgagcagcaaaccataccgaagtaagtcga

AmpR

430 440 450 460 470 480 490 500 510 520 530

ccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagttggccgcagtg

ggccaagggttgctagttccgctcaatgtactagggggtacaacacgttttttcgccaatcgaggaagccaggaggctagcaacagtcttcattcaaccggcgtcac

PvuI

AmpR

540 550 560 570 580 590 600 610 620 630 640

ttatcactcatggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaata

aatagtgagtaccaataccgtcgtgacgtattaagagaatgacagtacggtaggcattctacgaaaagacactgaccactcatgagttggttcagtaagactcttat

AmpR

650 660 670 680 690 700 710 720 730 740
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gtgtatgcggcgaccgagttgctcttgcccggcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggc

cacatacgccgctggctcaacgagaacgggccgcagttatgccctattatggcgcggtgtatcgtcttgaaattttcacgagtagtaaccttttgcaagaagccccg

AmpR

750 760 770 780 790 800 810 820 830 840 850

gaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttctgggtga

cttttgagagttcctagaatggcgacaactctaggtcaagctacattgggtgagcacgtgggttgactagaagtcgtagaaaatgaaagtggtcgcaaagacccact

860 870 880 890 900 910 920 930 940 950 960

gcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcaggg

cgtttttgtccttccgttttacggcgttttttcccttattcccgctgtgcctttacaacttatgagtatgagaaggaaaaagttataataacttcgtaaatagtccc

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

ttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttccccgaaaagtgccacctaaattgtaagcgttaa

aataacagagtactcgcctatgtataaacttacataaatctttttatttgtttatccccaaggcgcgtgtaaaggggcttttcacggtggatttaacattcgcaatt

AmpR promoter

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

tattttgttaaaattcgcgttaaatttttgttaaatcagctcattttttaaccaataggccgaaatcggcaaaatcccttataaatcaaaagaatagaccgagatag

ataaaacaattttaagcgcaatttaaaaacaatttagtcgagtaaaaaattggttatccggctttagccgttttagggaatatttagttttcttatctggctctatc

PsiI

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

ggttgagtgttgttccagtttggaacaagagtccactattaaagaacgtggactccaacgtcaaagggcgaaaaaccgtctatcagggcgatggcccactacgtgaa

ccaactcacaacaaggtcaaaccttgttctcaggtgataatttcttgcacctgaggttgcagtttcccgctttttggcagatagtcccgctaccgggtgatgcactt

F1 origin

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

ccatcaccctaatcaagttttttggggtcgaggtgccgtaaagcactaaatcggaaccctaaagggagcccccgatttagagcttgacggggaaagccggcgaacgt

ggtagtgggattagttcaaaaaaccccagctccacggcatttcgtgatttagccttgggatttccctcgggggctaaatctcgaactgcccctttcggccgcttgca

F1 origin

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

ggcgagaaaggaagggaagaaagcgaaaggagcgggcgctagggcgctggcaagtgtagcggtcacgctgcgcgtaaccaccacacccgccgcgcttaatgcgccgc

ccgctctttccttcccttctttcgctttcctcgcccgcgatcccgcgaccgttcacatcgccagtgcgacgcgcattggtggtgtgggcggcgcgaattacgcggcg

F1 origin

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

atgtcccgcgcagggtaagcggtaagtccgacgcgttgacaacccttcccgctagccacgcccggagaagcgataatgcggtcgaccgctttccccctacacgacgt

PvuI

LacZ alpha

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

aggcgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgagcgcgcgtaatacgactcactatagggcgaattggggcgcgc

tccgctaattcaacccattgcggtcccaaaagggtcagtgctgcaacattttgctgccggtcactcgcgcgcattatgctgagtgatatcccgcttaaccccgcgcg

AscI

T7 promoter
T7 pro...bion)

M13-fw...rimer

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

cattctagattaaccctagaaagatagtctgcgtaaaattgacgcatgcattcttgaaatattgctctctctttctaaatagcgcgaatccgtcgctgtgcatttag

gtaagatctaattgggatctttctatcagacgcattttaactgcgtacgtaagaactttataacgagagagaaagatttatcgcgcttaggcagcgacacgtaaatc

PiggyBac R-border

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

gacatctcagtcgccgcttggagctcccgtgaggcgtgcttgtcaatgcggtaagtgtcactgattttgaactataacgaccgcgtgagtcaaaatgacgcatgatt

ctgtagagtcagcggcgaacctcgagggcactccgcacgaacagttacgccattcacagtgactaaaacttgatattgctggcgcactcagttttactgcgtactaa

PiggyBac R-border

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

atcttttacgtgacttttaagatttaactcatacgataattatattgttatttcatgttctacttacgtgataacttattatatatatattttcttgttatagatat

tagaaaatgcactgaaaattctaaattgagtatgctattaatataacaataaagtacaagatgaatgcactattgaataatatatatataaaagaacaatatctata

PiggyBac R-border

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

caactagaatgctagcgctgatatctccaccccacagtggtttactccctatcagtgatagagaacgtatgaagagtttactccctatcagtgatagagaacgtatg

gttgatcttacgatcgcgactatagaggtggggtgtcaccaaatgagggatagtcactatctcttgcatacttctcaaatgagggatagtcactatctcttgcatac

AfeI
BmtI

NheI

(part) TREG3G TET + minimal promoter
TetO2 site

Tetrac...(TRE)
TetO2 site

Tetrac...(TRE)

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 2248...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 4/29

cagactttactccctatcagtgatagagaacgtataaggagtttactccctatcagtgatagagaacgtatgaccagtttactccctatcagtgatagagaacgtat

gtctgaaatgagggatagtcactatctcttgcatattcctcaaatgagggatagtcactatctcttgcatactggtcaaatgagggatagtcactatctcttgcata

(part) TREG3G TET + minimal promoter
TetO2 site

Tetrac...(TRE)
TetO2 site

Tetrac...(TRE)
TetO2 site

Tetrac...(TRE)

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

ctacagtttactccctatcagtgatagagaacgtatatccagtttactccctatcagtgatagagaacgtataagctttaggcgtgtacggtgggcgcctataaaag

gatgtcaaatgagggatagtcactatctcttgcatataggtcaaatgagggatagtcactatctcttgcatattcgaaatccgcacatgccacccgcggatattttc

(part) TREG3G TET + minimal promoter
TetO2 site

Tetrac...(TRE)
TetO2 site

Tetrac...(TRE)

ctttaggcgtgtacggtgggcg

tacggtgggcgcctataaaa

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

cagagctcgtttagtgaaccgtcagatcgcctggagcaattccacaacacttttgtcttataccaactttccgtaccacttcctaccctcgtaaagaattcatggat

gtctcgagcaaatcacttggcagtctagcggacctcgttaaggtgttgtgaaaacagaatatggttgaaaggcatggtgaaggatgggagcatttcttaagtaccta

EcoRI

M D

(part) TREG3G TET + minimal promoter

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

gctttagacgattttgacttagatatgcttggttcagacgcgttagacgacttcgacctagacatgttaggctcagatgcattggacgacttcgatttagatatgtt

cgaaatctgctaaaactgaatctatacgaaccaagtctgcgcaatctgctgaagctggatctgtacaatccgagtctacgtaacctgctgaagctaaatctatacaa

MluI

A L D D F D L D M L G S D A L D D F D L D M L G S D A L D D F D L D M L
2563-12823

VP64 AD domain
VP64 AD domain

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

gggctccgatgccctagatgactttgatctagatatgctaggtagtggcggcagcggatcccagtatctgcccgacacagatgatagacaccgaatcgaagagaaac

cccgaggctacgggatctactgaaactagatctatacgatccatcaccgccgtcgcctagggtcatagacgggctgtgtctactatctgtggcttagcttctctttg
G S D A L D D F D L D M L G S G G S G S Q Y L P D T D D R H R I E E K

2563-12823

VP64 AD domain
p65 AD domain

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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gcaagcgaacgtatgaaaccttcaaatcgatcatgaagaaatcgcccttctcgggtccgaccgatcccaggcccccaccgagaaggattgcggtcccgtcccgctcg

cgttcgcttgcatactttggaagtttagctagtacttctttagcgggaagagcccaggctggctagggtccgggggtggctcttcctaacgccagggcagggcgagc
R K R T Y E T F K S I M K K S P F S G P T D P R P P P R R I A V P S R S
2563-12823

p65 AD domain
t3

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

tcggccagcgtgccgaagcctgcgccgcagccctaccccttcacgtcgagcctgagcacaatcaattatgacgagttcccgacgatggtgttcccctcgggacaaat

agccggtcgcacggcttcggacgcggcgtcgggatggggaagtgcagctcggactcgtgttagttaatactgctcaagggctgctaccacaaggggagccctgttta

S A S V P K P A P Q P Y P F T S S L S T I N Y D E F P T M V F P S G Q I
2563-12823

p65 AD domain

gtcgggatggggaagtgcagct

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

ctcacaagcctcggcgctcgcaccagcgcctccccaagtccttccgcaagcgcctgccccagcgcctgcaccggcaatggtgtccgccctcgcacaggcccctgcgc

gagtgttcggagccgcgagcgtggtcgcggaggggttcaggaaggcgttcgcggacggggtcgcggacgtggccgttaccacaggcgggagcgtgtccggggacgcg
S Q A S A L A P A P P Q V L P Q A P A P A P A P A M V S A L A Q A P A

2563-12823

p65 AD domain

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

ccgtccccgtgctcgcgcctggaccgccccaggcggtcgctccaccggctccgaagccgacgcaggccggagagggaacactctccgaagcacttcttcaactccag

ggcaggggcacgagcgcggacctggcggggtccgccagcgaggtggccgaggcttcggctgcgtccggcctctcccttgtgagaggcttcgtgaagaagttgaggtc
P V P V L A P G P P Q A V A P P A P K P T Q A G E G T L S E A L L Q L Q
2563-12823

p65 AD domain

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

tttgatgacgaggatcttggagcactccttggaaactcgacagaccctgcggtgtttaccgacctcgcgtcagtagataactccgaatttcagcagcttttgaacca

aaactactgctcctagaacctcgtgaggaacctttgagctgtctgggacgccacaaatggctggagcgcagtcatctattgaggcttaaagtcgtcgaaaacttggt
F D D E D L G A L L G N S T D P A V F T D L A S V D N S E F Q Q L L N Q
2563-12823

p65 AD domain
t4

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 3318...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 6/29

gggtatcccggtcgcgccacatacaacggagcccatgttgatggaataccccgaagcaatcacgagacttgtgacgggagcgcagcggcctcccgatcccgcacccg

cccatagggccagcgcggtgtatgttgcctcgggtacaactaccttatggggcttcgttagtgctctgaacactgccctcgcgtcgccggagggctagggcgtgggc
G I P V A P H T T E P M L M E Y P E A I T R L V T G A Q R P P D P A P

2563-12823

p65 AD domain

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

cacctttgggggcacctggcctccctaacggacttttgagcggcgacgaggatttctcctccatcgccgatatggatttctcagccttgctgtcacagatttccagc

gtggaaacccccgtggaccggagggattgcctgaaaactcgccgctgctcctaaagaggaggtagcggctatacctaaagagtcggaacgacagtgtctaaaggtcg
A P L G A P G L P N G L L S G D E D F S S I A D M D F S A L L S Q I S S
2563-12823

p65 AD domain

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

ggctctggcagcggcagccgggattccagggaagggatgtttttgccgaagcctgaggccggctccgctattagtgacgtgtttgagggccgcgaggtgtgccagcc

ccgagaccgtcgccgtcggccctaaggtcccttccctacaaaaacggcttcggactccggccgaggcgataatcactgcacaaactcccggcgctccacacggtcgg

Bsu36I

G S G S G S R D S R E G M F L P K P E A G S A I S D V F E G R E V C Q P
2563-12823

RTAlinker

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

aaaacgaatccggccatttcatcctccaggaagtccatgggccaaccgcccactccccgccagcctcgcaccaacaccaaccggtccagtacatgagccagtcgggt

ttttgcttaggccggtaaagtaggaggtccttcaggtacccggttggcgggtgaggggcggtcggagcgtggttgtggttggccaggtcatgtactcggtcagccca

AgeINcoI

K R I R P F H P P G S P W A N R P L P A S L A P T P T G P V H E P V G
2563-12823

RTA
t5

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

cactgaccccggcaccagtccctcagccactggatccagcgcccgcagtgactcccgaggccagtcacctgttggaggatcccgatgaagagacgagccaggctgtc

gtgactggggccgtggtcagggagtcggtgacctaggtcgcgggcgtcactgagggctccggtcagtggacaacctcctagggctacttctctgctcggtccgacag
S L T P A P V P Q P L D P A P A V T P E A S H L L E D P D E E T S Q A V
2563-12823

RTA

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

tttcgggaagccctctaccggctatgacactaaggggtcttccttctccgacgttagacaccggtttacctggaaagggtaggcgggggttccccggtagacctact
K A L R E M A D T V I P Q K E E A A I C G Q M D L S H P P P R G H L D E
2563-12823

RTA

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

gctgacaaccacacttgagtccatgaccgaggatctgaacctggactcacccctgaccccggaattgaacgagattctggataccttcctgaacgacgagtgcctct

cgactgttggtgtgaactcaggtactggctcctagacttggacctgagtggggactggggccttaacttgctctaagacctatggaaggacttgctgctcacggaga
L T T T L E S M T E D L N L D S P L T P E L N E I L D T F L N D E C L

2563-12823

RTA

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

tgcatgccatgcatatcagcacaggactgtccatcttcgacacatctctgtttcatatgggtggaggctccgggaagcggaactacatcctgggcctggccatcggc

acgtacggtacgtatagtcgtgtcctgacaggtagaagctgtgtagagacaaagtatacccacctccgaggcccttcgccttgatgtaggacccggaccggtagccg

NdeI

L H A M H I S T G L S I F D T S L F H M G G G S G K R N Y I L G L A I G
2563-12823

RTA

dSaCas9
start

t6

dSaCas9_F

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

atcaccagcgtgggctacggcatcatcgactacgagacacgggacgtgatcgatgccggcgtgcggctgttcaaagaggccaacgtggaaaacaacgagggcaggcg

tagtggtcgcacccgatgccgtagtagctgatgctctgtgccctgcactagctacggccgcacgccgacaagtttctccggttgcaccttttgttgctcccgtccgc
I T S V G Y G I I D Y E T R D V I D A G V R L F K E A N V E N N E G R R
2563-12823

dSaCas9

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

gagcaagagaggcgccagaaggctgaagcggcggaggcggcatagaatccagagagtgaagaagctgctgttcgactacaacctgctgaccgaccacagcgagctga

ctcgttctctccgcggtcttccgacttcgccgcctccgccgtatcttaggtctctcacttcttcgacgacaagctgatgttggacgactggctggtgtcgctcgact
S K R G A R R L K R R R R H R I Q R V K K L L F D Y N L L T D H S E L

2563-12823

dSaCas9

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

cgccgtagttggggatgctccggtctcacttcccggactcggtcttcgactcgctccttctcaagagacggcgggacgacgtggaccggttctcttctccgcacgtg
S G I N P Y E A R V K G L S Q K L S E E E F S A A L L H L A K R R G V H
2563-12823

dSaCas9

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

aacgtgaacgaggtggaagaggacaccggcaacgagctgtccaccaaagagcagatcagccggaacagcaaggccctggaagagaaatacgtggccgaactgcagct

ttgcacttgctccaccttctcctgtggccgttgctcgacaggtggtttctcgtctagtcggccttgtcgttccgggaccttctctttatgcaccggcttgacgtcga
N V N E V E E D T G N E L S T K E Q I S R N S K A L E E K Y V A E L Q L
2563-12823

dSaCas9
t7

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

ggaacggctgaagaaagacggcgaagtgcggggcagcatcaacagattcaagaccagcgactacgtgaaagaagccaaacagctgctgaaggtgcagaaggcctacc

ccttgccgacttctttctgccgcttcacgccccgtcgtagttgtctaagttctggtcgctgatgcactttcttcggtttgtcgacgacttccacgtcttccggatgg
E R L K K D G E V R G S I N R F K T S D Y V K E A K Q L L K V Q K A Y

2563-12823

dSaCas9

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

accagctggaccagagcttcatcgacacctacatcgacctgctggaaacccggcggacctactatgagggacctggcgagggcagccccttcggctggaaggacatc

tggtcgacctggtctcgaagtagctgtggatgtagctggacgacctttgggccgcctggatgatactccctggaccgctcccgtcggggaagccgaccttcctgtag
H Q L D Q S F I D T Y I D L L E T R R T Y Y E G P G E G S P F G W K D I
2563-12823

dSaCas9

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

aaagaatggtacgagatgctgatgggccactgcacctacttccccgaggaactgcggagcgtgaagtacgcctacaacgccgacctgtacaacgccctgaacgacct

tttcttaccatgctctacgactacccggtgacgtggatgaaggggctccttgacgcctcgcacttcatgcggatgttgcggctggacatgttgcgggacttgctgga
K E W Y E M L M G H C T Y F P E E L R S V K Y A Y N A D L Y N A L N D L
2563-12823

dSaCas9
BarI

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 4923...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 9/29

gaacaatctcgtgatcaccagggacgagaacgagaagctggaatattacgagaagttccagatcatcgagaacgtgttcaagcagaagaagaagcccaccctgaagc

cttgttagagcactagtggtccctgctcttgctcttcgaccttataatgctcttcaaggtctagtagctcttgcacaagttcgtcttcttcttcgggtgggacttcg
N N L V I T R D E N E K L E Y Y E K F Q I I E N V F K Q K K K P T L K

2563-12823

dSaCas9
t8

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

agatcgccaaagaaatcctcgtgaacgaagaggatattaagggctacagagtgaccagcaccggcaagcccgagttcaccaacctgaaggtgtaccacgacatcaag

tctagcggtttctttaggagcacttgcttctcctataattcccgatgtctcactggtcgtggccgttcgggctcaagtggttggacttccacatggtgctgtagttc
Q I A K E I L V N E E D I K G Y R V T S T G K P E F T N L K V Y H D I K
2563-12823

dSaCas9

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

gacattaccgcccggaaagagattattgagaacgccgagctgctggatcagattgccaagatcctgaccatctaccagagcagcgaggacatccaggaagaactgac

ctgtaatggcgggcctttctctaataactcttgcggctcgacgacctagtctaacggttctaggactggtagatggtctcgtcgctcctgtaggtccttcttgactg
D I T A R K E I I E N A E L L D Q I A K I L T I Y Q S S E D I Q E E L T
2563-12823

dSaCas9

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

caatctgaactccgagctgacccaggaagagatcgagcagatctctaatctgaagggctataccggcacccacaacctgagcctgaaggccatcaacctgatcctgg

gttagacttgaggctcgactgggtccttctctagctcgtctagagattagacttcccgatatggccgtgggtgttggactcggacttccggtagttggactaggacc
N L N S E L T Q E E I E Q I S N L K G Y T G T H N L S L K A I N L I L

2563-12823

dSaCas9

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

acgagctgtggcacaccaacgacaaccagatcgctatcttcaaccggctgaagctggtgcccaagaaggtggacctgtcccagcagaaagagatccccaccaccctg

tgctcgacaccgtgtggttgctgttggtctagcgatagaagttggccgacttcgaccacgggttcttccacctggacagggtcgtctttctctaggggtggtgggac
D E L W H T N D N Q I A I F N R L K L V P K K V D L S Q Q K E I P T T L
2563-12823

dSaCas9
t9

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 5458...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 10/29

gtggacgacttcatcctgagccccgtcgtgaagagaagcttcatccagagcatcaaagtgatcaacgccatcatcaagaagtacggcctgcccaacgacatcattat

cacctgctgaagtaggactcggggcagcacttctcttcgaagtaggtctcgtagtttcactagttgcggtagtagttcttcatgccggacgggttgctgtagtaata
V D D F I L S P V V K R S F I Q S I K V I N A I I K K Y G L P N D I I I
2563-12823

dSaCas9

FalI

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

cgagctggcccgcgagaagaactccaaggacgcccagaaaatgatcaacgagatgcagaagcggaaccggcagaccaacgagcggatcgaggaaatcatccggacca

gctcgaccgggcgctcttcttgaggttcctgcgggtcttttactagttgctctacgtcttcgccttggccgtctggttgctcgcctagctcctttagtaggcctggt
E L A R E K N S K D A Q K M I N E M Q K R N R Q T N E R I E E I I R T

2563-12823

dSaCas9

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

ccggcaaagagaacgccaagtacctgatcgagaagatcaagctgcacgacatgcaggaaggcaagtgcctgtacagcctggaagccatccctctggaagatctgctg

ggccgtttctcttgcggttcatggactagctcttctagttcgacgtgctgtacgtccttccgttcacggacatgtcggaccttcggtagggagaccttctagacgac
T G K E N A K Y L I E K I K L H D M Q E G K C L Y S L E A I P L E D L L
2563-12823

dSaCas9
BstAPI

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

aacaaccccttcaactatgaggtggaccacatcatccccagaagcgtgtccttcgacaacagcttcaacaacaaggtgctcgtgaagcaggaagaagccagcaagaa

ttgttggggaagttgatactccacctggtgtagtaggggtcttcgcacaggaagctgttgtcgaagttgttgttccacgagcacttcgtccttcttcggtcgttctt
N N P F N Y E V D H I I P R S V S F D N S F N N K V L V K Q E E A S K K
2563-12823

dSaCas9
t10

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

gggcaaccggaccccattccagtacctgagcagcagcgacagcaagatcagctacgaaaccttcaagaagcacatcctgaatctggccaagggcaagggcagaatca

cccgttggcctggggtaaggtcatggactcgtcgtcgctgtcgttctagtcgatgctttggaagttcttcgtgtaggacttagaccggttcccgttcccgtcttagt
G N R T P F Q Y L S S S D S K I S Y E T F K K H I L N L A K G K G R I

2563-12823

dSaCas9

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 5993...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 11/29

gcaagaccaagaaagagtatctgctggaagaacgggacatcaacaggttctccgtgcagaaagacttcatcaaccggaacctggtggataccagatacgccaccaga

cgttctggttctttctcatagacgaccttcttgccctgtagttgtccaagaggcacgtctttctgaagtagttggccttggaccacctatggtctatgcggtggtct
S K T K K E Y L L E E R D I N R F S V Q K D F I N R N L V D T R Y A T R
2563-12823

dSaCas9

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

ggcctgatgaacctgctgcggagctacttcagagtgaacaacctggacgtgaaagtgaagtccatcaatggcggcttcaccagctttctgcggcggaagtggaagtt

ccggactacttggacgacgcctcgatgaagtctcacttgttggacctgcactttcacttcaggtagttaccgccgaagtggtcgaaagacgccgccttcaccttcaa
G L M N L L R S Y F R V N N L D V K V K S I N G G F T S F L R R K W K F
2563-12823

dSaCas9

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

taagaaagagcggaacaaggggtacaagcaccacgccgaggacgccctgatcattgccaacgccgatttcatcttcaaagagtggaagaaactggacaaggccaaaa

attctttctcgccttgttccccatgttcgtggtgcggctcctgcgggactagtaacggttgcggctaaagtagaagtttctcaccttctttgacctgttccggtttt
K K E R N K G Y K H H A E D A L I I A N A D F I F K E W K K L D K A K

2563-12823

dSaCas9

t11
AjuI

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

aagtgatggaaaaccagatgttcgaggaaaagcaggccgagagcatgcccgagatcgaaaccgagcaggagtacaaagagatcttcatcaccccccaccagatcaag

ttcactaccttttggtctacaagctccttttcgtccggctctcgtacgggctctagctttggctcgtcctcatgtttctctagaagtagtggggggtggtctagttc
K V M E N Q M F E E K Q A E S M P E I E T E Q E Y K E I F I T P H Q I K
2563-12823

dSaCas9

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

cacattaaggacttcaaggactacaagtacagccaccgggtggacaagaagcctaatagagagctgattaacgacaccctgtactccacccggaaggacgacaaggg

gtgtaattcctgaagttcctgatgttcatgtcggtggcccacctgttcttcggattatctctcgactaattgctgtgggacatgaggtgggccttcctgctgttccc
H I K D F K D Y K Y S H R V D K K P N R E L I N D T L Y S T R K D D K G
2563-12823

dSaCas9

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 6528...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 12/29

caacaccctgatcgtgaacaatctgaacggcctgtacgacaaggacaatgacaagctgaaaaagctgatcaacaagagccccgaaaagctgctgatgtaccaccacg

gttgtgggactagcacttgttagacttgccggacatgctgttcctgttactgttcgactttttcgactagttgttctcggggcttttcgacgactacatggtggtgc
N T L I V N N L N G L Y D K D N D K L K K L I N K S P E K L L M Y H H

2563-12823

dSaCas9

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

acccccagacctaccagaaactgaagctgattatggaacagtacggcgacgagaagaatcccctgtacaagtactacgaggaaaccgggaactacctgaccaagtac

tgggggtctggatggtctttgacttcgactaataccttgtcatgccgctgctcttcttaggggacatgttcatgatgctcctttggcccttgatggactggttcatg
D P Q T Y Q K L K L I M E Q Y G D E K N P L Y K Y Y E E T G N Y L T K Y
2563-12823

dSaCas9
t12

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

tccaaaaaggacaacggccccgtgatcaagaagattaagtattacggcaacaaactgaacgcccatctggacatcaccgacgactaccccaacagcagaaacaaggt

aggtttttcctgttgccggggcactagttcttctaattcataatgccgttgtttgacttgcgggtagacctgtagtggctgctgatggggttgtcgtctttgttcca
S K K D N G P V I K K I K Y Y G N K L N A H L D I T D D Y P N S R N K V
2563-12823

dSaCas9

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

cgtgaagctgtccctgaagccctacagattcgacgtgtacctggacaatggcgtgtacaagttcgtgaccgtgaagaatctggatgtgatcaaaaaagaaaactact

gcacttcgacagggacttcgggatgtctaagctgcacatggacctgttaccgcacatgttcaagcactggcacttcttagacctacactagttttttcttttgatga
V K L S L K P Y R F D V Y L D N G V Y K F V T V K N L D V I K K E N Y

2563-12823

dSaCas9

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

acgaagtgaatagcaagtgctatgaggaagctaagaagctgaagaagatcagcaaccaggccgagtttatcgcctccttctacaacaacgatctgatcaagatcaac

tgcttcacttatcgttcacgatactccttcgattcttcgacttcttctagtcgttggtccggctcaaatagcggaggaagatgttgttgctagactagttctagttg
Y E V N S K C Y E E A K K L K K I S N Q A E F I A S F Y N N D L I K I N
2563-12823

dSaCas9

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

ggcgagctgtatagagtgatcggcgtgaacaacgacctgctgaaccggatcgaagtgaacatgatcgacatcacctaccgcgagtacctggaaaacatgaacgacaa

ccgctcgacatatctcactagccgcacttgttgctggacgacttggcctagcttcacttgtactagctgtagtggatggcgctcatggaccttttgtacttgctgtt
G E L Y R V I G V N N D L L N R I E V N M I D I T Y R E Y L E N M N D K
2563-12823

dSaCas9
t13

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 7170...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 13/29

gaggccccccaggatcattaagacaatcgcctccaagacccagagcattaagaagtacagcacagacattctgggcaacctgtatgaagtgaaatctaagaagcacc

ctccggggggtcctagtaattctgttagcggaggttctgggtctcgtaattcttcatgtcgtgtctgtaagacccgttggacatacttcactttagattcttcgtgg
R P P R I I K T I A S K T Q S I K K Y S T D I L G N L Y E V K S K K H

2563-12823

dSaCas9

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

ctcagatcatcaaaaagggcgcctatccctatgacgtgcccgattatgccagcctgggcagcggctcccccaagaaaaaacgcaaggtggaagatcctaagaaaaag

gagtctagtagtttttcccgcggatagggatactgcacgggctaatacggtcggacccgtcgccgagggggttcttttttgcgttccaccttctaggattctttttc
P Q I I K K G A Y P Y D V P D Y A S L G S G S P K K K R K V E D P K K K
2563-12823

HA tag

SV40 NLS

dSaCas9

Primer Reverse
1_zeo-K...roduct

SV4...LS

cctatccctatgacgtgccc ag

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

cggaaagtggacggcattggtagtgggagcaacggcagcagcggatccggaagcggagctactaacttcagcctgctgaagcaggctggagacgtggaggagaaccc

gcctttcacctgccgtaaccatcaccctcgttgccgtcgtcgcctaggccttcgcctcgatgattgaagtcggacgacttcgtccgacctctgcacctcctcttggg
R K V D G I G S G S N G S S G S G S G A T N F S L L K Q A G D V E E N P
2563-12823

P2A

P2A
dSaCas9_F

cggaaagtggacggcattgg

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

tggacctatggacaagaagtacagcatcggcctggccatcggcaccaactctgtgggctgggccgtgatcaccgacgagtacaaggtgcccagcaagaaattcaagg

acctggatacctgttcttcatgtcgtagccggaccggtagccgtggttgagacacccgacccggcactagtggctgctcatgttccacgggtcgttctttaagttcc
G P M D K K Y S I G L A I G T N S V G W A V I T D E Y K V P S K K F K

2563-12823

dCas9

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 7598...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 14/29

tgctgggcaacaccgaccggcacagcatcaagaagaacctgatcggcgccctgctgttcgacagcggagaaacagccgaggccacccggctgaagagaaccgccaga

acgacccgttgtggctggccgtgtcgtagttcttcttggactagccgcgggacgacaagctgtcgcctctttgtcggctccggtgggccgacttctcttggcggtct
V L G N T D R H S I K K N L I G A L L F D S G E T A E A T R L K R T A R
2563-12823

dCas9

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

agaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagcttcttccacagactggaagagtcctt

tcttctatgtggtctgccttcttggcctagacgatagacgttctctagaagtcgttgctctaccggttccacctgctgtcgaagaaggtgtctgaccttctcaggaa

R R Y T R R K N R I C Y L Q E I F S N E M A K V D D S F F H R L E E S F
2563-12823

dCas9

tgctctaccggttccacctgct

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

cctggtggaagaggataagaagcacgagcggcaccccatcttcggcaacatcgtggacgaggtggcctaccacgagaagtaccccaccatctaccacctgagaaaga

ggaccaccttctcctattcttcgtgctcgccgtggggtagaagccgttgtagcacctgctccaccggatggtgctcttcatggggtggtagatggtggactctttct
L V E E D K K H E R H P I F G N I V D E V A Y H E K Y P T I Y H L R K

2563-12823

dCas9

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

aactggtggacagcaccgacaaggccgacctgcggctgatctatctggccctggcccacatgatcaagttccggggccacttcctgatcgagggcgacctgaacccc

ttgaccacctgtcgtggctgttccggctggacgccgactagatagaccgggaccgggtgtactagttcaaggccccggtgaaggactagctcccgctggacttgggg
K L V D S T D K A D L R L I Y L A L A H M I K F R G H F L I E G D L N P
2563-12823

dCas9

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

gacaacagcgacgtggacaagctgttcatccagctggtgcagacctacaaccagctgttcgaggaaaaccccatcaacgccagcggcgtggacgccaaggccatcct

ctgttgtcgctgcacctgttcgacaagtaggtcgaccacgtctggatgttggtcgacaagctccttttggggtagttgcggtcgccgcacctgcggttccggtagga
D N S D V D K L F I Q L V Q T Y N Q L F E E N P I N A S G V D A K A I L
2563-12823

dCas9

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

gtctgccagactgagcaagagcagacggctggaaaatctgatcgcccagctgcccggcgagaagaagaatggcctgttcggcaacctgattgccctgagcctgggcc

cagacggtctgactcgttctcgtctgccgaccttttagactagcgggtcgacgggccgctcttcttcttaccggacaagccgttggactaacgggactcggacccgg
S A R L S K S R R L E N L I A Q L P G E K K N G L F G N L I A L S L G

2563-12823

dCas9

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 8240...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 15/29

tgacccccaacttcaagagcaacttcgacctggccgaggatgccaaactgcagctgagcaaggacacctacgacgacgacctggacaacctgctggcccagatcggc

actgggggttgaagttctcgttgaagctggaccggctcctacggtttgacgtcgactcgttcctgtggatgctgctgctggacctgttggacgaccgggtctagccg
L T P N F K S N F D L A E D A K L Q L S K D T Y D D D L D N L L A Q I G
2563-12823

dCas9

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

gaccagtacgccgacctgtttctggccgccaagaacctgtccgacgccatcctgctgagcgacatcctgagagtgaacaccgagatcaccaaggcccccctgagcgc

ctggtcatgcggctggacaaagaccggcggttcttggacaggctgcggtaggacgactcgctgtaggactctcacttgtggctctagtggttccggggggactcgcg
D Q Y A D L F L A A K N L S D A I L L S D I L R V N T E I T K A P L S A
2563-12823

dCas9

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

ctctatgatcaagagatacgacgagcaccaccaggacctgaccctgctgaaagctctcgtgcggcagcagctgcctgagaagtacaaagagattttcttcgaccaga

gagatactagttctctatgctgctcgtggtggtcctggactgggacgactttcgagagcacgccgtcgtcgacggactcttcatgtttctctaaaagaagctggtct
S M I K R Y D E H H Q D L T L L K A L V R Q Q L P E K Y K E I F F D Q

2563-12823

dCas9

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

gcaagaacggctacgccggctacatcgatggcggagccagccaggaagagttctacaagttcatcaagcccatcctggaaaagatggacggcaccgaggaactgctc

cgttcttgccgatgcggccgatgtagctaccgcctcggtcggtccttctcaagatgttcaagtagttcgggtaggaccttttctacctgccgtggctccttgacgag
S K N G Y A G Y I D G G A S Q E E F Y K F I K P I L E K M D G T E E L L
2563-12823

dCas9

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

gtgaagctgaacagagaggacctgctgcggaagcagcggaccttcgacaacggcagcatcccccaccagatccacctgggagagctgcacgccattctgcggcggca

cacttcgacttgtctctcctggacgacgccttcgtcgcctggaagctgttgccgtcgtagggggtggtctaggtggaccctctcgacgtgcggtaagacgccgccgt
V K L N R E D L L R K Q R T F D N G S I P H Q I H L G E L H A I L R R Q
2563-12823

dCas9

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

ggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcctgaccttccgcatcccctactacgtgggccctctggccaggggaaacagcagat

ccttctaaaaatgggtaaggacttcctgttggcccttttctagctcttctaggactggaaggcgtaggggatgatgcacccgggagaccggtcccctttgtcgtcta
E D F Y P F L K D N R E K I E K I L T F R I P Y Y V G P L A R G N S R

2563-12823

dCas9

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 8882...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 16/29

tcgcctggatgaccagaaagagcgaggaaaccatcaccccctggaacttcgaggaagtggtggacaagggcgccagcgcccagagcttcatcgagcggatgaccaac

agcggacctactggtctttctcgctcctttggtagtgggggaccttgaagctccttcaccacctgttcccgcggtcgcgggtctcgaagtagctcgcctactggttg
F A W M T R K S E E T I T P W N F E E V V D K G A S A Q S F I E R M T N
2563-12823

dCas9

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

ttcgataagaacctgcccaacgagaaggtgctgcccaagcacagcctgctgtacgagtacttcaccgtgtacaacgagctgaccaaagtgaaatacgtgaccgaggg

aagctattcttggacgggttgctcttccacgacgggttcgtgtcggacgacatgctcatgaagtggcacatgttgctcgactggtttcactttatgcactggctccc
F D K N L P N E K V L P K H S L L Y E Y F T V Y N E L T K V K Y V T E G
2563-12823

dCas9

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

aatgagaaagcccgccttcctgagcggcgagcagaaaaaagccatcgtggacctgctgttcaagaccaaccggaaagtgaccgtgaagcagctgaaagaggactact

ttactctttcgggcggaaggactcgccgctcgtcttttttcggtagcacctggacgacaagttctggttggcctttcactggcacttcgtcgactttctcctgatga
M R K P A F L S G E Q K K A I V D L L F K T N R K V T V K Q L K E D Y

2563-12823

dCas9

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

tcaagaaaatcgagtgcttcgactccgtggaaatctccggcgtggaagatcggttcaacgcctccctgggcacataccacgatctgctgaaaattatcaaggacaag

agttcttttagctcacgaagctgaggcacctttagaggccgcaccttctagccaagttgcggagggacccgtgtatggtgctagacgacttttaatagttcctgttc
F K K I E C F D S V E I S G V E D R F N A S L G T Y H D L L K I I K D K
2563-12823

dCas9

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

gacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgctgaccctgacactgtttgaggacagagagatgatcgaggaacggctgaaaacctatgc

ctgaaggacctgttactccttttgctcctgtaagaccttctatagcacgactgggactgtgacaaactcctgtctctctactagctccttgccgacttttggatacg
D F L D N E E N E D I L E D I V L T L T L F E D R E M I E E R L K T Y A
2563-12823

dCas9

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

ccacctgttcgacgacaaagtgatgaagcagctgaagcggcggagatacaccggctggggcaggctgagccggaagctgatcaacggcatccgggacaagcagtccg

ggtggacaagctgctgtttcactacttcgtcgacttcgccgcctctatgtggccgaccccgtccgactcggccttcgactagttgccgtaggccctgttcgtcaggc
H L F D D K V M K Q L K R R R Y T G W G R L S R K L I N G I R D K Q S

2563-12823

dCas9

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 9524...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 17/29

gcaagacaatcctggatttcctgaagtccgacggcttcgccaacagaaacttcatgcagctgatccacgacgacagcctgacctttaaagaggacatccagaaagcc

cgttctgttaggacctaaaggacttcaggctgccgaagcggttgtctttgaagtacgtcgactaggtgctgctgtcggactggaaatttctcctgtaggtctttcgg
G K T I L D F L K S D G F A N R N F M Q L I H D D S L T F K E D I Q K A
2563-12823

dCas9

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

caggtgtccggccagggcgatagcctgcacgagcacattgccaatctggccggcagccccgccattaagaagggcatcctgcagacagtgaaggtggtggacgagct

gtccacaggccggtcccgctatcggacgtgctcgtgtaacggttagaccggccgtcggggcggtaattcttcccgtaggacgtctgtcacttccaccacctgctcga
Q V S G Q G D S L H E H I A N L A G S P A I K K G I L Q T V K V V D E L
2563-12823

dCas9

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

cgtgaaagtgatgggccggcacaagcccgagaacatcgtgatcgaaatggccagagagaaccagaccacccagaagggacagaagaacagccgcgagagaatgaagc

gcactttcactacccggccgtgttcgggctcttgtagcactagctttaccggtctctcttggtctggtgggtcttccctgtcttcttgtcggcgctctcttacttcg
V K V M G R H K P E N I V I E M A R E N Q T T Q K G Q K N S R E R M K

2563-12823

dCas9

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

ggatcgaagagggcatcaaagagctgggcagccagatcctgaaagaacaccccgtggaaaacacccagctgcagaacgagaagctgtacctgtactacctgcagaat

cctagcttctcccgtagtttctcgacccgtcggtctaggactttcttgtggggcaccttttgtgggtcgacgtcttgctcttcgacatggacatgatggacgtctta
R I E E G I K E L G S Q I L K E H P V E N T Q L Q N E K L Y L Y Y L Q N
2563-12823

dCas9

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

gggcgggatatgtacgtggaccaggaactggacatcaaccggctgtccgactacgatgtggacgctatcgtgcctcagagctttctgaaggacgactccatcgataa

cccgccctatacatgcacctggtccttgacctgtagttggccgacaggctgatgctacacctgcgatagcacggagtctcgaaagacttcctgctgaggtagctatt
G R D M Y V D Q E L D I N R L S D Y D V D A I V P Q S F L K D D S I D N
2563-12823

dCas9

cgggatatgtacgtggacca

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

caaagtgctgactcggagcgacaagaaccggggcaagagcgacaacgtgccctccgaagaggtcgtgaagaagatgaagaactactggcgccagctgctgaatgcca

gtttcacgactgagcctcgctgttcttggccccgttctcgctgttgcacgggaggcttctccagcacttcttctacttcttgatgaccgcggtcgacgacttacggt
K V L T R S D K N R G K S D N V P S E E V V K K M K N Y W R Q L L N A

2563-12823

dCas9

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1016...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 18/29

agctgattacccagaggaagttcgacaatctgaccaaggccgagagaggcggcctgagcgaactggataaggccggcttcatcaagagacagctggtggaaacccgg

tcgactaatgggtctccttcaagctgttagactggttccggctctctccgccggactcgcttgacctattccggccgaagtagttctctgtcgaccacctttgggcc
K L I T Q R K F D N L T K A E R G G L S E L D K A G F I K R Q L V E T R
2563-12823

dCas9

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

cagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaacgacaaactgatccgggaagtgaaagtgatcaccctgaagtccaa

gtctagtgtttcgtgcaccgtgtctaggacctgagggcctacttgtgattcatgctgctcttgctgtttgactaggcccttcactttcactagtgggacttcaggtt
Q I T K H V A Q I L D S R M N T K Y D E N D K L I R E V K V I T L K S K
2563-12823

dCas9

caa

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

gctggtgtccgatttccggaaggatttccagttttacaaagtgcgcgagatcaacaactaccaccacgcccacgacgcctacctgaacgccgtcgtgggaaccgccc

cgaccacaggctaaaggccttcctaaaggtcaaaatgtttcacgcgctctagttgttgatggtggtgcgggtgctgcggatggacttgcggcagcacccttggcggg
L V S D F R K D F Q F Y K V R E I N N Y H H A H D A Y L N A V V G T A

2563-12823

dCas9

gctggtgtccgatttcc

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

tgatcaaaaagtaccctaagctggaaagcgagttcgtgtacggcgactacaaggtgtacgacgtgcggaagatgatcgccaagagcgagcaggaaatcggcaaggct

actagtttttcatgggattcgacctttcgctcaagcacatgccgctgatgttccacatgctgcacgccttctactagcggttctcgctcgtcctttagccgttccga
L I K K Y P K L E S E F V Y G D Y K V Y D V R K M I A K S E Q E I G K A
2563-12823

dCas9

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

accgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggccaacggcgagatccggaagcggcctctgatcgagacaaacggcga

tggcggttcatgaagaagatgtcgttgtagtacttgaaaaagttctggctctaatgggaccggttgccgctctaggccttcgccggagactagctctgtttgccgct
T A K Y F F Y S N I M N F F K T E I T L A N G E I R K R P L I E T N G E
2563-12823

dCas9

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1070...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 19/29

aacaggcgagatcgtgtgggataagggccgggactttgccaccgtgcggaaagtgctgtctatgccccaagtgaatatcgtgaaaaagaccgaggtgcagacaggcg

ttgtccgctctagcacaccctattcccggccctgaaacggtggcacgcctttcacgacagatacggggttcacttatagcactttttctggctccacgtctgtccgc
T G E I V W D K G R D F A T V R K V L S M P Q V N I V K K T E V Q T G

2563-12823

dCas9

cggaaagtgctgtctatgcc

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

gcttcagcaaagagtctatcctgcccaagaggaacagcgacaagctgatcgccagaaagaaggactgggaccctaagaagtacggcggcttcgacagccccaccgtg

cgaagtcgtttctcagataggacgggttctccttgtcgctgttcgactagcggtctttcttcctgaccctgggattcttcatgccgccgaagctgtcggggtggcac
G F S K E S I L P K R N S D K L I A R K K D W D P K K Y G G F D S P T V
2563-12823

dCas9

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

gcctattctgtgctggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagctgctggggatcaccatcatggaaagaagcagcttcga

cggataagacacgaccaccaccggtttcaccttttcccgttcaggttctttgacttctcacactttctcgacgacccctagtggtagtacctttcttcgtcgaagct
A Y S V L V V A K V E K G K S K K L K S V K E L L G I T I M E R S S F E
2563-12823

dCas9

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

gaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagctgcctaagtactccctgttcgagctggaaaacggccgga

cttcttagggtagctgaaagaccttcggttcccgatgtttcttcactttttcctggactagtagttcgacggattcatgagggacaagctcgaccttttgccggcct
K N P I D F L E A K G Y K E V K K D L I I K L P K Y S L F E L E N G R

2563-12823

dCas9

acctgatcatcaagctgcct

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

agagaatgctggcctctgccggcgaactgcagaagggaaacgaactggccctgccctccaaatatgtgaacttcctgtacctggccagccactatgagaagctgaag

tctcttacgaccggagacggccgcttgacgtcttccctttgcttgaccgggacgggaggtttatacacttgaaggacatggaccggtcggtgatactcttcgacttc
K R M L A S A G E L Q K G N E L A L P S K Y V N F L Y L A S H Y E K L K
2563-12823

dCas9

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1123...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 20/29

ggctcccccgaggataatgagcagaaacagctgtttgtggaacagcacaaacactacctggacgagatcatcgagcagatcagcgagttctccaagagagtgatcct

ccgagggggctcctattactcgtctttgtcgacaaacaccttgtcgtgtttgtgatggacctgctctagtagctcgtctagtcgctcaagaggttctctcactagga
G S P E D N E Q K Q L F V E Q H K H Y L D E I I E Q I S E F S K R V I L
2563-12823

dCas9

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

ggccgacgctaatctggacaaggtgctgagcgcctacaacaagcacagagacaagcctatcagagagcaggccgagaatatcatccacctgtttaccctgaccaatc

ccggctgcgattagacctgttccacgactcgcggatgttgttcgtgtctctgttcggatagtctctcgtccggctcttatagtaggtggacaaatgggactggttag
A D A N L D K V L S A Y N K H R D K P I R E Q A E N I I H L F T L T N

2563-12823

dCas9

cagagagcaggccgagaata

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

tgggagcccctgccgccttcaagtactttgacaccaccatcgaccggaagaggtacaccagcaccaaagaggtgctggacgccaccctgatccaccagagcatcacc

accctcggggacggcggaagttcatgaaactgtggtggtagctggccttctccatgtggtcgtggtttctccacgacctgcggtgggactaggtggtctcgtagtgg
L G A P A A F K Y F D T T I D R K R Y T S T K E V L D A T L I H Q S I T
2563-12823

dCas9

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

ggcctgtacgagacacggatcgacctgtctcagctgggaggcgacgcctatccctatgacgtgcccgattatgccagcctgggcagcggctcccccaagaaaaaacg

ccggacatgctctgtgcctagctggacagagtcgaccctccgctgcggatagggatactgcacgggctaatacggtcggacccgtcgccgagggggttcttttttgc
G L Y E T R I D L S Q L G G D A Y P Y D V P D Y A S L G S G S P K K K R
2563-12823

dCas9 HA SV40 NLS

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

caaggtggaagatcctaagaaaaagcggaaagtggacggcattggtagtgggagcaacggcagcagcggatccagcgagctgattaaggagaacatgcacatgaagc

gttccaccttctaggattctttttcgcctttcacctgccgtaaccatcaccctcgttgccgtcgtcgcctaggtcgctcgactaattcctcttgtacgtgtacttcg
K V E D P K K K R K V D G I G S G S N G S S G S S E L I K E N M H M K

2563-12823

TagBFPSV40 NLS

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



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1177...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 21/29

tgtacatggagggcaccgtggacaaccatcacttcaagtgcacatccgagggcgaaggcaagccctacgagggcacccagaccatgagaatcaaggtggtcgagggc

acatgtacctcccgtggcacctgttggtagtgaagttcacgtgtaggctcccgcttccgttcgggatgctcccgtgggtctggtactcttagttccaccagctcccg
L Y M E G T V D N H H F K C T S E G E G K P Y E G T Q T M R I K V V E G
2563-12823

TagBFP

cttcaagtgcacatccgagg

11,780 11,790 11,800 11,810 11,820 11,830 11,840 11,850 11,860 11,870

ggccctctccccttcgccttcgacatcctggctactagcttcctctacggcagcaagaccttcatcaaccacacccagggcatccccgacttcttcaagcagtcctt

ccgggagaggggaagcggaagctgtaggaccgatgatcgaaggagatgccgtcgttctggaagtagttggtgtgggtcccgtaggggctgaagaagttcgtcaggaa
G P L P F A F D I L A T S F L Y G S K T F I N H T Q G I P D F F K Q S F
2563-12823

TagBFP

11,880 11,890 11,900 11,910 11,920 11,930 11,940 11,950 11,960 11,970 11,980

ccctgagggcttcacatgggagagagtcaccacatacgaagacgggggcgtgctgaccgctacccaggacaccagcctccaggacggctgcctcatctacaacgtca

gggactcccgaagtgtaccctctctcagtggtgtatgcttctgcccccgcacgactggcgatgggtcctgtggtcggaggtcctgccgacggagtagatgttgcagt

BbsIBsu36I

P E G F T W E R V T T Y E D G G V L T A T Q D T S L Q D G C L I Y N V
2563-12823

TagBFP

11,990 12,000 12,010 12,020 12,030 12,040 12,050 12,060 12,070 12,080 12,090

agatcagaggggtgaacttcacatccaacggccctgtgatgcagaagaaaacactcggctgggaggccttcaccgagacgctgtaccccgctgacggcggcctggaa

tctagtctccccacttgaagtgtaggttgccgggacactacgtcttcttttgtgagccgaccctccggaagtggctctgcgacatggggcgactgccgccggacctt
K I R G V N F T S N G P V M Q K K T L G W E A F T E T L Y P A D G G L E
2563-12823

TagBFP

tgcagaagaaaacactcggc

12,100 12,110 12,120 12,130 12,140 12,150 12,160 12,170 12,180 12,190

ggcagaaacgacatggccctgaagctcgtgggcgggagccatctgatcgcaaacatcaagaccacatatagatccaagaaacccgctaagaacctcaagatgcctgg

ccgtctttgctgtaccgggacttcgagcacccgccctcggtagactagcgtttgtagttctggtgtatatctaggttctttgggcgattcttggagttctacggacc
G R N D M A L K L V G G S H L I A N I K T T Y R S K K P A K N L K M P G
2563-12823

TagBFP

12,200 12,210 12,220 12,230 12,240 12,250 12,260 12,270 12,280 12,290 12,300



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1230...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 22/29

cgtctactatgtggactacagactggaaagaatcaaggaggccaacaacgagacctacgtcgagcagcacgaggtggcagtggccagatactgcgacctccctagca

gcagatgatacacctgatgtctgacctttcttagttcctccggttgttgctctggatgcagctcgtcgtgctccaccgtcaccggtctatgacgctggagggatcgt

BsaI PshAI

V Y Y V D Y R L E R I K E A N N E T Y V E Q H E V A V A R Y C D L P S
2563-12823

TagBFP

12,310 12,320 12,330 12,340 12,350 12,360 12,370 12,380 12,390 12,400 12,410

aactggggcacaagcttaatggcggtggcggagggatggatgctaagtcactaactgcctggtcccggacactggtgaccttcaaggatgtatttgtggacttcacc

ttgaccccgtgttcgaattaccgccaccgcctccctacctacgattcagtgattgacggaccagggcctgtgaccactggaagttcctacataaacacctgaagtgg
K L G H K L N G G G G G M D A K S L T A W S R T L V T F K D V F V D F T
2563-12823

KRABTagBFP

cggagggatggatgctaagt

12,420 12,430 12,440 12,450 12,460 12,470 12,480 12,490 12,500 12,510

agggaggagtggaagctgctggacactgctcagcagatcgtgtacagaaatgtgatgctggagaactataagaacctggtttccttgggttatcagcttactaagcc

tccctcctcaccttcgacgacctgtgacgagtcgtctagcacatgtctttacactacgacctcttgatattcttggaccaaaggaacccaatagtcgaatgattcgg
R E E W K L L D T A Q Q I V Y R N V M L E N Y K N L V S L G Y Q L T K P
2563-12823

KRAB

gggaggagtggaagctgctgga

12,530 12,540 12,550 12,560 12,570 12,580 12,590 12,600 12,610 12,620

agatgtgatcctccggttggagaagggagaagagccctaagacgaatgcaattgttgttgttaacttgtttattgcagcttataatggttacaaataaagcaatagc

tctacactaggaggccaacctcttccctcttctcgggattctgcttacgttaacaacaacaattgaacaaataacgtcgaatattaccaatgtttatttcgttatcg

MfeI PsiISapI

D V I L R L E K G E E P * D E C N C C C * L V Y C S L * W L Q I K Q *
2563-12823

SV40_PA_terminatorKRAB
TOPO_R

12,630 12,640 12,650 12,660 12,670 12,680 12,690 12,700 12,710 12,720 12,730

atcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtctggatcaactggataactcaagc

tagtgtttaaagtgtttatttcgtaaaaaaagtgacgtaagatcaacaccaaacaggtttgagtagttacatagaatagtacagacctagttgacctattgagttcg
H H K F H K * S I F F T A F * L W F V Q T H Q C I L S C L D
2563-12823

L S

SV40_PA_terminator
EBV_rev_primer

12,740 12,750 12,760 12,770 12,780 12,790 12,800 12,810 12,820 12,830 12,840



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1284...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 23/29

taaccgtcatacatatgtcgacggtatcgatgcggggaggcggcccaaagggagatccgactcgtctgagggcgaaggcgaagacgcggaagaggccgcagagccgg

attggcagtatgtatacagctgccatagctacgcccctccgccgggtttccctctaggctgagcagactcccgcttccgcttctgcgccttctccggcgtctcggcc

BbsINdeI
SalI

V T M C I D V T D I R P P P G F P S G V R R L A F A F V R F L G C L R
12836-14716

aggctgagcagactcccgcttc

12,850 12,860 12,870 12,880 12,890 12,900 12,910 12,920 12,930 12,940

cagcaggccgcgggaaggaaggtccgctggattgagggccgaagggacgtagcagaaggacgtccccgcgcagaatccaggtggcaacacaggcgagcagccaagga

gtcgtccggcgcccttccttccaggcgacctaactcccggcttccctgcatcgtcttcctgcaggggcgcgtcttaggtccaccgttgtgtccgctcgtcggttcct
C C A A P L F T R Q I S P R L S T A S P R G R A S D L H C C L R A A L S
12836-14716

12,950 12,960 12,970 12,980 12,990 13,000 13,010 13,020 13,030 13,040 13,050

aaggacgatgatttccccgacaacaccacggaattgtcagtgcccaacagccgagcccctgtccagcagcgggcaaggcaggcggcgatgagttccgccgtggcaat

ttcctgctactaaaggggctgttgtggtgccttaacagtcacgggttgtcggctcggggacaggtcgtcgcccgttccgtccgccgctactcaaggcggcaccgtta
L V I I E G V V G R F Q * H G V A S G R D L L P C P L R R H T G G H C Y
12836-14716

13,060 13,070 13,080 13,090 13,100 13,110 13,120 13,130 13,140 13,150 13,160

agggagggggaaagcgaaagtcccggaaaggagctgacaggtggtggcaatgccccaaccagtgggggttgcgtcagcaaacacagtgcacaccacgccacgttgcc

tccctccccctttcgctttcagggcctttcctcgactgtccaccaccgttacggggttggtcacccccaacgcagtcgtttgtgtcacgtgtggtgcggtgcaacgg
P P P F R F D R F P A S L H H C H G L W H P N R * C V C H V G R W T A

12836-14716

13,170 13,180 13,190 13,200 13,210 13,220 13,230 13,240 13,250 13,260

tgacaacgggccacaactcctcataaagagacagcaaccaggatttatacaaggaggagaaaatgaaagccatacgggaagcaatagcatgatacaaaggcattaaa

actgttgcccggtgttgaggagtatttctctgtcgttggtcctaaatatgttcctcctcttttactttcggtatgcccttcgttatcgtactatgtttccgtaattt
Q C R A V V G * L S V A V L I * V L L L F H F G Y P F C Y C S V F A N F
12836-14716

13,270 13,280 13,290 13,300 13,310 13,320 13,330 13,340 13,350 13,360 13,370

gcagcgtatccacatagcgtaaaaggagcaacatagttaagaataccagtcaatctttcacaaattttgtaatccagaggttgattatcgataagcttgatatcaag

cgtcgcataggtgtatcgcattttcctcgttgtatcaattcttatggtcagttagaaagtgtttaaaacattaggtctccaactaatagctattcgaactatagttc
C R I W M A Y F S C C L * S Y W D I K * L N Q L G S T S * R Y A Q Y * A
12836-14716

13,380 13,390 13,400 13,410 13,420 13,430 13,440 13,450 13,460 13,470 13,480



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1348...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 24/29

cttgcatgcctgcaggtcgactctagagtcttatgcggccttagcctggcagcatatcgagatcgaagtcatcgagagcgtcagcagggagcatatccagatcaaaa

gaacgtacggacgtccagctgagatctcagaatacgccggaatcggaccgtcgtatagctctagcttcagtagctctcgcagtcgtccctcgtataggtctagtttt

SalI
SbfI

Q M G A P R S * L R I R G * G P L M D L D F D D L A D A P L M D L D F
12836-14716

Tet-On 3G

13,490 13,500 13,510 13,520 13,530 13,540 13,550 13,560 13,570 13,580

tcatccagggcatcggcgggcagcatgtccaggtcgaagtcgtccagggcgtcggtgggtccgccgctctcgcacttcagctgcttctcgaggccgcagatgatcag

agtaggtcccgtagccgcccgtcgtacaggtccagcttcagcaggtcccgcagccacccaggcggcgagagcgtgaagtcgacgaagagctccggcgtctactagtc

XhoI

D D L A D A P L M D L D F D D L A D T P G G S E C K L Q K E L G C I I L
12836-14716

Tet-On 3G

13,600 13,610 13,620 13,630 13,640 13,650 13,660 13,670 13,680 13,690

ttccaggccgaacaggaaggcgggctcggcgccctgtctgtcgaacagctcgatggcctgcttcagcagggggggcatgctgtcggtggtgggtgtctctctttcct

aaggtccggcttgtccttccgcccgagccgcgggacagacagcttgtcgagctaccggacgaagtcgtcccccccgtacgacagccaccacccacagagagaaagga
E L G F L F A P E A G Q R D F L E I A Q K L L P P M S D T T P T E R E E
12836-14716

Tet-On 3G

13,700 13,710 13,720 13,730 13,740 13,750 13,760 13,770 13,780 13,790 13,800

ctttggcgacctggtgttcctgttcttccagcacgcagcccagggtgaagtggcccacggcgctcagggcgtacagggcgttttccaggctgaagccctgctggcac

gaaaccgctggaccacaaggacaagaaggtcgtgcgtcgggtcccacttcaccgggtgccgcgagtcccgcatgtcccgcaaaaggtccgacttcgggacgaccgtg
K A V Q H E Q E E L V C G L T F H G V A S L A Y L A N E L S F G Q Q C

12836-14716

Tet-On 3G

13,810 13,820 13,830 13,840 13,850 13,860 13,870 13,880 13,890 13,900 13,910

aggaaggccagctggttttccagtgtctcgtactgcttctcggtgggtctggtgcccaggtgcactttggcgccgtcccggtggctcagcagggcgcatctgtagct

tccttccggtcgaccaaaaggtcacagagcatgacgaagagccacccagaccacgggtccacgtgaaaccgcggcagggccaccgagtcgtcccgcgtagacatcga
L F A L Q N E L T E Y Q K E T P R T G L H V K A G D R H S L L A C R Y S
12836-14716

Tet-On 3G

13,920 13,930 13,940 13,950 13,960 13,970 13,980 13,990 14,000 14,010



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1401...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 25/29

cttggcgttgttccgcaggaagtcctgccagctctcgccttccagagggcagctgtgggtgtggtgccggtccagcatctcgatgggcagggcgtccagcagggccc

gaaccgcaacaaggcgtccttcaggacggtcgagagcggaaggtctcccgtcgacacccacaccacggccaggtcgtagagctacccgtcccgcaggtcgtcccggg
K A N N R L F D Q W S E G E L P C S H T H H R D L M E I P L A D L L A R
12836-14716

Tet-On 3G

14,020 14,030 14,040 14,050 14,060 14,070 14,080 14,090 14,100 14,110 14,120

gcttgttcttcacgtgccagtacagggtgggctgttccacgcccagtttctgggccagcttccgggtggtcaggccctcgatgcccacgccgttcagcagttccagg

cgaacaagaagtgcacggtcatgtcccacccgacaaggtgcgggtcaaagacccggtcgaaggcccaccagtccgggagctacgggtgcggcaagtcgtcaaggtcc
K N K V H W Y L T P Q E V G L K Q A L K R T T L G E I G V G N L L E L

12836-14716

Tet-On 3G

14,130 14,140 14,150 14,160 14,170 14,180 14,190 14,200 14,210 14,220 14,230

gcgctgttgatcactttgctcttgtccagccggctcatcgaccctccgcctgggccaggattctcctcgacgtcaccgcatgttagcagacttcctctgccctcgga

cgcgacaactagtgaaacgagaacaggtcggccgagtagctgggaggcggacccggtcctaagaggagctgcagtggcgtacaatcgtctgaaggagacgggagcct
A S N I V K S K D L R S M S G G G P G P N E E V D G C T L L S G R G E S
12836-14716

T2A (EGRGSLLTCGDVEENPG/P)Tet-On 3G

14,240 14,250 14,260 14,270 14,280 14,290 14,300 14,310 14,320 14,330

accgccgtcctgctcctcggccacgaagtgcacgcagttgccggccgggtcgcgcagggcgaactcccgcccccacggctgctcgccgatctcggtcatggccggcc

tggcggcaggacgaggagccggtgcttcacgtgcgtcaacggccggcccagcgcgtcccgcttgagggcgggggtgccgacgagcggctagagccagtaccggccgg
G G D Q E E A V F H V C N G A P D R L A F E R G W P Q E G I E T M A P G
12836-14716

bleo gene

14,340 14,350 14,360 14,370 14,380 14,390 14,400 14,410 14,420 14,430 14,440

cggaggcgtcccggaagttcgtggacacgacctccgaccactcggcgtacagctcgtccaggccgcgcacccacacccaggccagggtgttgtccggcaccacctgg

gcctccgcagggccttcaagcacctgtgctggaggctggtgagccgcatgtcgagcaggtccggcgcgtgggtgtgggtccggtcccacaacaggccgtggtggacc
S A D R F N T S V V E S W E A Y L E D L G R V W V W A L T N D P V V Q

12836-14716

bleo gene

14,450 14,460 14,470 14,480 14,490 14,500 14,510 14,520 14,530 14,540 14,550

tcctggaccgcgctgatgaacagggtcacgtcgtcccggaccacaccggcgaagtcgtcctccacgaagtcccgggagaacccgagccggtcggtccagaactcgac

aggacctggcgcgactacttgtcccagtgcagcagggcctggtgtggccgcttcagcaggaggtgcttcagggccctcttgggctcggccagccaggtcttgagctg

XmaI

D Q V A S I F L T V D D R V V G A F D D E V F D R S F G L R D T W F E V
12836-14716

bleo gene

14,560 14,570 14,580 14,590 14,600 14,610 14,620 14,630 14,640 14,650



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1466...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 26/29

cgctccggcgacgtcgcgcgcggtgagcaccggaacggcactggtcaacttggccataattctcgagagctccagatcccctgttcacgacacctgaaatggaagaa

gcgaggccgctgcagcgcgcgccactcgtggccttgccgtgaccagttgaaccggtattaagagctctcgaggtctaggggacaagtgctgtggactttaccttctt

XhoI

A G A V D R A T L V P V A S T L K A M
12836-14716

bleo gene EF-1...n a

14,670 14,680 14,690 14,700 14,710 14,720 14,730 14,740 14,750 14,760

aaaaactttgaaccactgtctgaggcttgagaatgaaccaagatccaaactcaaaaaggccaaattccaaggagaattacatcaagtgccaagctggcctaacttca

tttttgaaacttggtgacagactccgaactcttacttggttctaggtttgagtttttccggtttaaggttcctcttaatgtagttcacggttcgaccggattgaagt

EF-1-alpha intron a

14,770 14,780 14,790 14,800 14,810 14,820 14,830 14,840 14,850 14,860 14,870

gtctccacccactcagtgtggggaaactccatcgcataaaacccctccccccaacctaaagacgacgtactccaaaagctccagaactaatcgaggtgcctggacgg

cagaggtgggtgagtcacacccctttgaggtagcgtattttggggaggggggttggatttctgctgcatgaggttttcgaggtcttgattagctccacggacctgcc

EF-1-alpha intron a

14,880 14,890 14,900 14,910 14,920 14,930 14,940 14,950 14,960 14,970 14,980

cgcccggtactccgtggagtcacatgaagcgacggctgaggacggaaaggcccttttcctttgtgtgggtgactcacccgcccgctctcccgagcgccgcgtcctcc

gcgggccatgaggcacctcagtgtacttcgctgccgactcctgcctttccgggaaaaggaaacacacccactgagtgggcgggcgagagggctcgcggcgcaggagg

EF-1-alpha intron a

14,990 15,000 15,010 15,020 15,030 15,040 15,050 15,060 15,070 15,080

attttgagccccctggagcagggccgggaagcggccatctttccgctcacgcaactggtgccgaccgggccagccttgccgcccagggcggggcgatacacggcggc

taaaactcgggggacctcgtcccggcccttcgccggtagaaaggcgagtgcgttgaccacggctggcccggtcggaacggcgggtcccgccccgctatgtgccgccg

EF-1-alpha intron a

15,090 15,100 15,110 15,120 15,130 15,140 15,150 15,160 15,170 15,180 15,190

gcgaggccaggcaccagagcaggccggccagcttgagactacccccgtccgattctcggtggccgcgctcgcaggccccgcctcgccgaacatgtgcgctgggacgc

cgctccggtccgtggtctcgtccggccggtcgaactctgatgggggcaggctaagagccaccggcgcgagcgtccggggcggagcggcttgtacacgcgaccctgcg

EF-1-alpha intron a

15,200 15,210 15,220 15,230 15,240 15,250 15,260 15,270 15,280 15,290 15,300

acgggccccgtcgccggccgcgggcccaaaaaccgaaataccagtgtgcagatcctggcccgcatttacaagactatcttgccagaaaaaaagcgtcgcagcacgtc

tgcccggggcagcggccggcgcccgggtttttggctttatggtcacacgtctaggaccgggcgtaaatgttctgatagaacggtctttttttcgcagcgtcgtgcag

EF-1-alpha intron a

15,310 15,320 15,330 15,340 15,350 15,360 15,370 15,380 15,390 15,400



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1540...

https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 27/29

atcaaaaattttaaatggctagagacttatcgaaagcagcgagacaggcgcgaaggtgccaccagattcgcacgcggcggccccagcgcccaggccaggcctcaact

tagtttttaaaatttaccgatctctgaatagctttcgtcgctctgtccgcgcttccacggtggtctaagcgtgcgccgccggggtcgcgggtccggtccggagttga

EF-1-alpha intron a

15,410 15,420 15,430 15,440 15,450 15,460 15,470 15,480 15,490 15,500 15,510

caagcacgaggcgaaggggctcctaaagcgcaaggcccgcccctggctccagctcgggatcaagaatcacgtactggagccaggtggaagtaattcaaggcacgcaa

gttcgtgctccgcttccccgaggatttcgcgttccgggcggggaccgaggtcgagccctagttcttagtgcatgacctcggtccaccttcattaagttccgtgcgtt

EF-1-alpha intron a

15,520 15,530 15,540 15,550 15,560 15,570 15,580 15,590 15,600 15,610 15,620

gggccataacccgtaaagaggccaggcccgcgggaaccacacacggcacttacctgtgttctggcggcaaacccgttgcgaaaaagaacgttcacggcgactactgc

cccggtattgggcatttctccggtccgggcgcccttggtgtgtgccgtgaatggacacaagaccgccgtttgggcaacgctttttcttgcaagtgccgctgatgacg

EF-1-alpha intron a

15,630 15,640 15,650 15,660 15,670 15,680 15,690 15,700 15,710 15,720

acttatatacggttctcccccaccctcgggaaaaaggcggagccagtacacgacatcactttcccagtttaccccgcgccaccttctctaggcaccggttcaattgg

tgaatatatgccaagagggggtgggagccctttttccgcctcggtcatgtgctgtagtgaaagggtcaaatggggcgcggtggaagagatccgtggccaagttaacc

AgeI MfeI

15,740 15,750 15,760 15,770 15,780 15,790 15,800 15,810 15,820 15,830

ctgcaggactagtctagttaaaagttttgttactttatagaagaaattttgagtttttgtttttttttaataaataaataaacataaataaattgtttgttgaattt

gacgtcctgatcagatcaattttcaaaacaatgaaatatcttctttaaaactcaaaaacaaaaaaaaattatttatttatttgtatttatttaacaaacaacttaaa

SpeI

PiggyBac L-border

15,840 15,850 15,860 15,870 15,880 15,890 15,900 15,910 15,920 15,930 15,940

attattagtatgtaagtgtaaatataataaaacttaatatctattcaaattaataaataaacctcgatatacagaccgataaaacacatgcgtcaattttacgcatg

taataatcatacattcacatttatattattttgaattatagataagtttaattatttatttggagctatatgtctggctattttgtgtacgcagttaaaatgcgtac

PiggyBac L-border

15,950 15,960 15,970 15,980 15,990 16,000 16,010 16,020 16,030 16,040 16,050

attatctttaacgtacgtcacaatatgattatctttctagggttaatctagtgtttaaacggccgcttaattaatccagcttttgttccctttagtgagggttaatt

taatagaaattgcatgcagtgttatactaatagaaagatcccaattagatcacaaatttgccggcgaattaattaggtcgaaaacaagggaaatcactcccaattaa

PacIPmeI

PiggyBac L-border T3 promoter

16,060 16,070 16,080 16,090 16,100 16,110 16,120 16,130 16,140 16,150



12/11/2023 12:10:01 PMPiggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1615...
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gcgcgcttggcgtaatcatggtcatagctgtttcctgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctgggg

cgcgcgaaccgcattagtaccagtatcgacaaaggacacactttaacaataggcgagtgttaaggtgtgttgtatgctcggccttcgtatttcacatttcggacccc

LacO siteM13-rev primer

16,160 16,170 16,180 16,190 16,200 16,210 16,220 16,230 16,240 16,250 16,260

tgcctaatgagtgagctaactcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcgg

acggattactcactcgattgagtgtaattaacgcaacgcgagtgacgggcgaaaggtcagccctttggacagcacggtcgacgtaattacttagccggttgcgcgcc

CRP bin...G1655)

16,270 16,280 16,290 16,300 16,310 16,320 16,330 16,340 16,350 16,360 16,370

ggagaggcggtttgcgtattgggcgctcttccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcggcgagcggtatcagctcactcaaaggcggta

cctctccgccaaacgcataacccgcgagaaggcgaaggagcgagtgactgagcgacgcgagccagcaagccgacgccgctcgccatagtcgagtgagtttccgccat

SapI

16,380 16,390 16,400 16,410 16,420 16,430 16,440 16,450 16,460 16,470

atacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttcca

tatgccaataggtgtcttagtcccctattgcgtcctttcttgtacactcgttttccggtcgttttccggtccttggcatttttccggcgcaacgaccgcaaaaaggt

ColE1 origin

16,480 16,490 16,500 16,510 16,520 16,530 16,540 16,550 16,560 16,570 16,580

taggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaagctccc

atccgaggcggggggactgctcgtagtgtttttagctgcgagttcagtctccaccgctttgggctgtcctgatatttctatggtccgcaaagggggaccttcgaggg

ColE1 origin

16,590 16,600 16,610 16,620 16,630 16,640 16,650 16,660 16,670 16,680 16,690

tcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacgctgtaggtatctcagt

agcacgcgagaggacaaggctgggacggcgaatggcctatggacaggcggaaagagggaagcccttcgcaccgcgaaagagtatcgagtgcgacatccatagagtca

ColE1 origin

16,700 16,710 16,720 16,730 16,740 16,750 16,760 16,770 16,780 16,790

tcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaag

agccacatccagcaagcgaggttcgacccgacacacgtgcttggggggcaagtcgggctggcgacgcggaataggccattgatagcagaactcaggttgggccattc

ColE1 origin

16,810 16,820 16,830 16,840 16,850 16,860 16,870 16,880 16,890 16,900

acacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctaca

tgtgctgaatagcggtgaccgtcgtcggtgaccattgtcctaatcgtctcgctccatacatccgccacgatgtctcaagaacttcaccaccggattgatgccgatgt

ColE1 origin

16,910 16,920 16,930 16,940 16,950 16,960 16,970 16,980 16,990 17,000 17,010
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ctagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggt

gatcttcctgtcataaaccatagacgcgagacgacttcggtcaatggaagcctttttctcaaccatcgagaactaggccgtttgtttggtggcgaccatcgccacca

ColE1 origin

17,020 17,030 17,040 17,050 17,060 17,070 17,080 17,090 17,100 17,110 17,120

ttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaa

aaaaaacaaacgttcgtcgtctaatgcgcgtctttttttcctagagtt

ColE1 origin

17,130 17,140 17,150 17,160


