(from 1-749 bp) 12/11/2023 12:10:01 PM

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

gaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatect
cttctaggaaactagaaaagatgccccagactgegagtcaccttgettttgagtgecaatteccctaaaaccagtactctaatagtttttcctagaagtggatctagga
> ColE1 origin |

10 20 30 40 50 60 70 80 90 100

tttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtc
aaatttaatttttacttcaaaatttagttagatttcatatatactcatttgaaccagactgtcaatggttacgaattagtcactccgtggatagagtcgctagacag
AmpR

110 120 130 140 150 160 170 180 190 200 210

Bsal

tatttcgttcatccatagttgectgactccccgtcgtgtagataactacgatacgggagggcttaccatctggecccagtgetgecaatgataccgegagacccacge
ataaagcaagtaggtatcaacggactgaggggcagcacatctattgatgctatgecctcccgaatggtagaccggggtcacgacgttactatggegetctgggtgeg
AmpR

220 230 240 250 260 270 280 290 300 310 320

tcaccggctccagatttatcagcaataaaccagccagecggaagggecgagegcagaagtggtectgeaactttatecgecteccateccagtctattaattgttgeeg
agtggccgaggtctaaatagtcgttatttggtcggtcggecttcccggetcgegtcttcaccaggacgttgaaataggeggaggtaggtcagataattaacaacgge
AmpR

330 340 350 360 370 380 390 400 410 420

ggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgeccattgectacaggecatcegtggtgtcacgetegtegtttggtatggettcattcaget
ccttcgatctcattcatcaagcggtcaattatcaaacgcgttgcaacaacggtaacgatgtccgtagcaccacagtgegagcagcaaaccataccgaagtaagtcega
AmpR

430 440 450 460 470 480 490 500 510 520 530

Pvul

ccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaageggttagetecttcggtcectecgatcgttgtcagaagtaagttggecgeagtg
ggccaagggttgctagttccgctcaatgtactagggggtacaacacgttttttcgccaatcgaggaageccaggaggetagcaacagtcttcattcaaccggegtcac
AmpR

540 550 560 570 580 590 600 610 620 630 640

ttatcactcatggttatggcagcactgcataattctcttactgtcatgeccatccgtaagatgettttctgtgactggtgagtactcaaccaagtcattctgagaata
aatagtgagtaccaataccgtcgtgacgtattaagagaatgacagtacggtaggcattctacgaaaagacactgaccactcatgagttggttcagtaagactcttat
AmpR

650 660 670 680 690 700 710 720 730 740
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https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra...

Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 750-... 12/11/2023 12:10:01 PM

gtgtatgcggcgaccgagttgctcttgeccggegtcaatacgggataataccgegecacatagecagaactttaaaagtgetcatcattggaaaacgttcttegggge
cacatacgccgctggctcaacgagaacgggcecgcagttatgecctattatggegeggtgtatcgtcttgaaattttcacgagtagtaaccttttgcaagaageccecg
AmpR

750 760 770 780 790 800 810 820 830 840 850

gaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactcgtgecacccaactgatcttcageatcttttactttcaccagegtttetgggtga
cttttgagagttcctagaatggcgacaactctaggtcaagetacattgggtgagecacgtgggttgactagaagtcgtagaaaatgaaagtggtcegecaaagacccact

860 870 880 890 900 910 920 930 940 950 960

gcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggecgacacggaaatgttgaatactcatactecttectttttcaatattattgaagecatttatcaggg
cgtttttgtecctteccgttttacggegttttttececttatteeccgetgtgectttacaacttatgagtatgagaaggaaaaagttataataacttegtaaatagtcecc

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

ttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgegeacatttcceccgaaaagtgecacctaaattgtaagegttaa
aataacagagtactcgcctatgtataaacttacataaatctttttatttgtttatccccaaggegegtgtaaaggggettttcacggtggatttaacattegeaatt

AmpR promoter

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

PsilI

tattttgttaaaattcgegttaaatttttgttaaatcagetcattttttaaccaataggeccgaaatcggcaaaateccttataaatcaaaagaatagaccgagatag
ataaaacaattttaagcgcaatttaaaaacaatttagtcgagtaaaaaattggttatccggetttagecgttttagggaatatttagttttcttatetggetctatc

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

ggttgagtgttgttccagtttggaacaagagtccactattaaagaacgtggactccaacgtcaaagggegaaaaaccgtctatcagggegatggeccactacgtgaa
ccaactcacaacaaggtcaaaccttgttctcaggtgataatttcttgecacctgaggttgeagttteccgetttttggecagatagteccgetaccgggtgatgeactt
F1 origin

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

ccatcaccctaatcaagttttttggggtcgaggtgecgtaaagecactaaatcggaaccctaaagggageccecgatttagagettgacggggaaageeggegaacgt
ggtagtgggattagttcaaaaaaccccagetccacggeatttegtgatttagecttgggatttecectegggggctaaatetegaactgecccttteggecgettgea
F1 origin

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

ggcgagaaaggaagggaagaaagcgaaaggagegggcgetagggegetggecaagtgtageggtcacgetgegegtaaccaccacacccgecgegettaatgegeege
ccgctetttectteccttetttegetttectegeccgegateeccgegaccgttcacategecagtgegacgegeattggtggtgtgggeggegegaattacgeggeg
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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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1606... 12/11/2023 12:10:01 PM

Pvul

tacagggcgegtcccattegecattcaggetgegecaactgttgggaagggegateggtgegggectettegetattacgecagetggegaaagggggatgtgetgea
atgtcccgegeagggtaageggtaagtecgacgegttgacaaccetteccgetagecacgeccggagaagegataatgeggtegaccgetttececctacacgacgt

LacZ alpha |

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

Ascl

aggcgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggecagtgagegegegtaatacgactcactatagggegaattggggegege
tccgetaattcaacccattgeggtcccaaaagggtcagtgetgecaacattttgetgecggtcactegegegeattatgetgagtgatateccgettaaccecgegeg

T7 pro...bion)
M13-fw...rimer T7 promoter

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

cattctagattaaccctagaaagatagtctgecgtaaaattgacgcatgcattcttgaaatattgetctetctttctaaatagegegaatecgtegetgtgeatttag
gtaagatctaattgggatctttctatcagacgcattttaactgecgtacgtaagaactttataacgagagagaaagatttatcgegcttaggecagegacacgtaaatc
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

gacatctcagtcgccgettggagectecccgtgaggegtgettgtcaatgeggtaagtgtcactgattttgaactataacgaccgegtgagtcaaaatgacgecatgatt
ctgtagagtcagcggcgaacctcgagggcactccgcacgaacagttacgecattcacagtgactaaaacttgatattgetggegeactcagttttactgegtactaa
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

Afel
BmtI
NheI

caactagaatgctagcgctgatatctccaccccacagtggtttactccctatcagtgatagagaacgtatgaagagtttactccctatcagtgatagagaacgtatg
gttgatcttacgatcgecgactatagaggtggggtgtcaccaaatgagggatagtcactatetecttgeatacttctcaaatgagggatagtcactatetcttgeatac

| Tetrac...(TRE) > | _Tetrac...(TRE)
| Tet02 site \ Tet02 site
(part) TREG3G TET + minimal promoter

2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 2248...  12/11/2023 12:10:01 PM

cagactttactccctatcagtgatagagaacgtataaggagtttactccctatcagtgatagagaacgtatgaccagtttactccctatcagtgatagagaacgtat
gtctgaaatgagggatagtcactatctcttgecatattcctcaaatgagggatagtcactatctettgeatactggtcaaatgagggatagtcactatctettgeata
| Tetrac...(TRE) > | Tetrac...(TRE) > | Tetrac...(TRE) >

\ Tet02 site > \ Tet02 site > | Tet02 site
(part) TREG3G TET + minimal promoter

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

tacggtgggcgectataaaa

ctttaggcgtgtacggtgggcg
ctacagtttactccctatcagtgatagagaacgtatatccagtttactccctatcagtgatagagaacgtataagetttaggegtgtacggtgggegectataaaag
gatgtcaaatgagggatagtcactatctcttgcatataggtcaaatgagggatagtcactatctcttgecatattcgaaatccgecacatgecacccgeggatatttte

| Tetrac...(TRE) P | _Tetrac...(TRE)
| Tet02 site P \ Tet02 site
(part) TREG3G TET + minimal promoter

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

EcoRI

cagagctcgtttagtgaaccgtcagatcgectggagcaattccacaacacttttgtcttataccaacttteccgtaccacttcctaccctegtaaagaattcatggat

gtctcgagcaaatcacttggcagtctageggacctegttaaggtgttgtgaaaacagaatatggttgaaaggcatggtgaaggatgggageatttcttaagtaccta
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

Mlul

gctttagacgattttgacttagatatgettggttcagacgegttagacgacttcgacctagacatgttaggetcagatgeattggacgacttcgatttagatatgtt
cgaaatctgctaaaactgaatctatacgaaccaagtctgegeaatctgetgaagetggatcetgtacaatecgagtctacgtaacctgetgaagetaaatctatacaa

AL DDFDLDMLGSDALDUDE FEFDLUDMLSGSDALUDUDE FEDTL DML
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

gggctecgatgecctagatgactttgatctagatatgetaggtagtggeggcageggatcccagtatctgeccgacacagatgatagacaccgaatcgaagagaaac

cccgaggctacgggatctactgaaactagatctatacgatccatcaccgecgtcgectagggtcatagacgggetgtgtetactatetgtggettagettctetttg
G SDALDUDE EDLDMLGSGGSGSOQYLPDTDUDUZRUHRTITEEK
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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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 2783...  12/11/2023 12:10:01 PM

gcaagcgaacgtatgaaaccttcaaatcgatcatgaagaaatcgeccttetegggtcecgaccgatcccaggeccecaccgagaaggattgeggtecegteccgeteg

cgttcgettgeatactttggaagtttagetagtacttetttagegggaagageccaggetggetagggtecgggggtggetecttectaacgecagggcagggegage
RK R T Y E T F K S I MKK SPF SGWPTDUPIRUPPPRIRTIAVUPSRS

2563-12823
t3
p65 AD domain
2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880

tcggcecagegtgecgaagectgegeegeagecctaceccttecacgtegagectgagcacaatcaattatgacgagttcccgacgatggtgttecectegggacaaat
agccggtegeacggetteggacgeggegtegggatggggaagtgeageteggactegtgttagttaatactgetcaagggetgetaccacaaggggageectgttta

gtcgggatggggaagtgcaget

S ASVPKZPAPQ®PXYPFTSSL ST INJYDETFPTMVEPSGOQ.I
2563-12823

p65 AD domain

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

ctcacaagccteggegetegecaccagegectccccaagtecttecgeaagegectgecccagegectgeaccggeaatggtgtecgecetegeacaggeecctgege

gagtgttcggagcegegagegtggtegeggaggggttcaggaaggegttegeggacggggtegeggacgtggecgttaccacaggegggagegtgtecggggacgeg
S Q AAS AL APAPZPOQVLZPOQAPAPAPAPAMYVYSALAQOQAZPA
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

ccgtceccgtgetegegectggaccgeeccaggeggtegetecaccggetecgaagecgacgeaggecggagagggaacactetecgaageacttcttcaactecag
ggcaggggeacgagegeggacctggeggggtecgecagegaggtggecgaggetteggetgegtecggecteteecttgtgagaggettegtgaagaagttgaggtce
PVvV PV L AP GPZPOQAVAPZPAPKU®PTOQAGEGTL SEALILOQLDQ
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

tttgatgacgaggatcttggagcactccttggaaactcgacagaccctgeggtgtttaccgacctegegtcagtagataactccgaatttcageagettttgaacca

aaactactgctcctagaacctcgtgaggaacctttgagetgtctgggacgecacaaatggetggagegeagtcatctattgaggettaaagtcgtcgaaaacttggt

FDDEDULGALLSGNSTDUZPAVEFTDILASVDNSETFOQQLILNDOQ
2563-12823

t4
p65 AD domain

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 3318... 12/11/2023 12:10:01 PM

gggtatcceggtcgegecacatacaacggageccatgttgatggaataccccgaagcaatcacgagacttgtgacgggagegeageggectecegatccegeaceeg

cccatagggccagegeggtgtatgttgectegggtacaactaccttatggggettegttagtgetctgaacactgecctegegtegecggagggetagggegtgggce
G I PV APHTTEZPMLMEYPEATITRILVTSGAOQIRU®PZPDUZPA AP
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

cacctttgggggcacctggectecctaacggacttttgageggegacgaggatttetectecategecgatatggatttctcageettgetgtcacagatttecage

gtggaaaccccegtggaccggagggattgectgaaaactcgecgetgetectaaagaggaggtageggetatacctaaagagtcggaacgacagtgtctaaaggteg

AP L GAPG/LPNG/L L SGDEWDESSIADMDESALTLSO QIS 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

Bsu36I

ggctctggeageggeagecgggatteccagggaagggatgtttttgecgaagectgaggecggetecgetattagtgacgtgtttgagggecgegaggtgtgecagec
ccgagaccgtcgeegteggecctaaggtcccttecctacaaaaacggetteggactecggecgaggegataatcactgecacaaactcceggegetccacacggtegg
G SGGSGSRDSREGMFELPIKPEAGSAI SDVE FEEG GREVCAOQTP

2563-12823
linker > RTA
3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630

Ncol Agel

aaaacgaatccggccatttcatcctccaggaagtccatgggecaaccgeccactceeccgecagectegeaccaacaccaaccggtecagtacatgagecagtegggt

ttttgcttaggecggtaaagtaggaggtecttcaggtacecggttggegggtgaggggeggtcggagegtggttgtggttggecaggteatgtacteggtcagecca
K R I R PF HUPWPGSPWANRWPLUZPASLAPTUWPTGUZPV HEP VG
2563-12823

t5
RTA

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

cactgaccccggcaccagtecctcagecactggatccagegeccgecagtgactccegaggecagtcacctgttggaggateccgatgaagagacgagecaggetgtce

gtgactggggccgtggtcagggagtcggtgacctaggtegegggegtcactgagggetecggtecagtggacaacctectagggetacttctetgeteggtecgacag
sL T P APV P QP LDUPAPAVTWPEASUHTLILETDUZPUDEZETSQ AV
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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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 3853... 12/11/2023 12:10:01 PM

aaagcccttcgggagatggecgatactgtgatteccccagaaggaagaggetgeaatctgtggecaaatggaccttteccatecgeccccaaggggecatetggatga

tttcgggaagcectctaccggetatgacactaaggggtcettecttetecgacgttagacaccggtttacctggaaagggtaggegggggttecceggtagacctact
K AL R EMADTVIUPOQIKEEAAITCGAOQMDILSHUZPZPPIRGHL 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

gctgacaaccacacttgagtccatgaccgaggatctgaacctggactcacccctgaccecggaattgaacgagattctggataccttectgaacgacgagtgectcet
cgactgttggtgtgaactcaggtactggctectagacttggacctgagtggggactggggecttaacttgetectaagacctatggaaggacttgetgetcacggaga

L T T TLESMTEDILNLDS®PLTWPEILNETITLUDT,FL NDEC,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

NdeI

tgcatgccatgecatatcagcacaggactgtccatcttcgacacatctetgtttcatatgggtggaggetecgggaageggaactacateetgggectggecategge
acgtacggtacgtatagtcgtgtcctgacaggtagaagetgtgtagagacaaagtatacccaccteegaggeccttegecttgatgtaggacceggaccggtageeg

LH AMHTISTG,)LSITFDTSLEFEFHMGS GG GS GKURNYTIULSG/L AIG

2563-12823
t6
dSaCas9
start
RTA dSaCas9_F
4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170

atcaccagcgtgggctacggcatcatcgactacgagacacgggacgtgatcgatgecggegtgeggetgttcaaagaggecaacgtggaaaacaacgagggcaggeg

tagtggtcgcacccgatgecgtagtagetgatgetetgtgecetgeactagetacggeegeacgecgacaagttteteeggttgeaccttttgttgetecegtecge
I T S Vv GGyY G IIODYETRUDVTIUDAGVYIRLEFEFIKEANUVENNETGRR

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

gagcaagagaggcgccagaaggetgaageggeggaggeggcatagaatccagagagtgaagaagetgetgttegactacaacctgetgaccgaccacagegagetga
ctecgttctetecgeggtcttecgacttegeegectecgecgtatettaggtctetecacttettecgacgacaagetgatgttggacgactggetggtgtegetegact

S K RGARRLIKRRRRHRTIU OQRVKI KTILTLTEFDYNVLTLTWDHUHSE'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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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 4388... 12/11/2023 12:10:01 PM

gcggeatcaacccctacgaggecagagtgaagggectgagecagaagetgagegaggaagagttetetgecgeectgetgeacctggecaagagaagaggegtgeac
cgecgtagttggggatgetecggtetcactteceggacteggtettegactegetecttetcaagagacggegggacgacgtggaccggttetettetecgeacgtg

SG I N P VIENA RIVIK G JL)s Q JKIL)s JEVEVENEDS A A JLULUH LU A KIRTRVG VO H

> dSaCas9 »%

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

aacgtgaacgaggtggaagaggacaccggcaacgagetgtccaccaaagagcagatcagecggaacagecaaggecctggaagagaaatacgtggecgaactgeaget
ttgcacttgetccaccttctectgtggeegttgetegacaggtggtttetegtetagteggecttgtegttecgggaccttetetttatgecaccggettgacgtcega

PT G NELSTKE-QTISRNSKALEESKYVAELR® QL
3» dSaCas9 %
I t7 >
[ [ [ [ [ [ [ [ [ [ [
4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600

ggaacggctgaagaaagacggegaagtgeggggcagecatcaacagattcaagaccagegactacgtgaaagaagccaaacagetgetgaaggtgecagaaggectace
ccttgecgacttctttetgecgettcacgeeccgtegtagttgtetaagttetggtegetgatgeactttetteggtttgtegacgacttccacgtettecggatgg

rG_G s JEON JRIENKD T s JDENEVIKTIED A KD o JENENKIVD o KU A NB

3> dSaCas9 »S

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

accagctggaccagagcttcatcgacacctacatcgacctgetggaaacccggeggacctactatgagggacctggegagggeageccetteggetggaaggacatce
tggtcgacctggtctcgaagtagetgtggatgtagetggacgacctttgggecgectggatgatactecctggaccgeteccgteggggaagecgaccttectgtag

mo s JENTUDD T NNTUDNLTLTEN T RURD T MENWIED G P G JEBG s P JERG W KIDNID

> dSaCas9 »$

D

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

aaagaatggtacgagatgctgatgggccactgecacctacttecccecgaggaactgeggagegtgaagtacgectacaacgecgacctgtacaacgecctgaacgacct
tttcttaccatgctctacgactacceggtgacgtggatgaaggggetecttgacgectegeacttcatgeggatgttgeggetggacatgttgegggacttgetgga

“M.M G H C TNIFP JENENL R S WV KINOA NON A DULVON A LON UL

3» dSaCas9 %

I I I I I I I I I I I
4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910 4,920
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 4923... 12/11/2023 12:10:01 PM

gaacaatctcgtgatcaccagggacgagaacgagaagctggaatattacgagaagttccagatcatcgagaacgtgttcaagcagaagaagaagecccaccctgaage
cttgttagagcactagtggtccctgetettgetettegaccttataatgetcttcaaggtctagtagetettgecacaagttegtettettettegggtgggactteg

N N TRDENERKLEYYEKFOQITIENVEFKROQKEKEKTPTILK
> dSaCas9 »%
I t8 >
I I I I I I I | | |
4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020

agatcgccaaagaaatcctcgtgaacgaagaggatattaagggctacagagtgaccagcaccggcaageccgagttcaccaacctgaaggtgtaccacgacatcaag
tctagecggtttctttaggagcacttgettctectataatteccegatgtcteactggtegtggecgttegggetcaagtggttggacttecacatggtgetgtagttce

PN_G-T S TGKPEFTNILKVYHDTIK
3» dSaCas9 »%
[ [ [ [ [ [ [ [ [ [ [

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

gacattaccgcccggaaagagattattgagaacgecgagetgetggatcagattgecaagatectgaccatctaccagagecagegaggacatccaggaagaactgac
ctgtaatggcgggectttctctaataactcttgeggetegacgacctagtctaacggttctaggactggtagatggtetegtegetectgtaggtecttettgactg

T A REKERNRENED « A D o XD A KN T I o s s NN o ERER 1

3> dSaCas9 »S

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

caatctgaactccgagctgacccaggaagagatcgagecagatctctaatctgaagggetataccggecacccacaacctgagectgaaggecatcaacctgatectgg
gttagacttgaggctcgactgggtecttctctagetegtctagagattagactteccgatatggeegtgggtgttggacteggacttecggtagttggactaggace

NJEDN s DT o EEENNEED . X "I c EBT ¢ T 4 NS MK AND N N

> dSaCas9 »$

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

acgagctgtggcacaccaacgacaaccagatcgetatcttcaaccggetgaagetggtgeccaagaaggtggacctgtcccagecagaaagagatccccaccaccctg
tgctcgacaccgtgtggttgetgttggtctagegatagaagttggecgacttegaccacgggttettecacctggacagggtegtetttetectaggggtggtgggac

mH TNDNQI ATIFNRLKLVPKEKVDLSOQQKETIPTTIL

» dSaCas9 >3
I t9 >

I I I I I I I I I I
5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 5458... 12/11/2023 12:10:01 PM

gtggacgacttcatcctgageeccgtegtgaagagaagettcatccagagecatcaaagtgatcaacgecatcatcaagaagtacggectgeccaacgacatcattat
cacctgctgaagtaggactcggggeageacttctcttegaagtaggtctegtagtttcactagttgeggtagtagttcttcatgecggacgggttgetgtagtaata

-S PV VKR ST QS/I KV INAIILIKEKVYGILPNDIITI

> dSaCas9 »%
| Fall >
I I I I | | | | | | |
5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560

cgagctggeccgegagaagaactccaaggacgeccagaaaatgatcaacgagatgeagaageggaaccggcagaccaacgageggatcegaggaaatcatecggacca
gctecgaccgggegetettettgaggttectgegggtcttttactagttgetetacgtettegecttggecgtetggttgetegectagetectttagtaggectggt

“N SKDAQKMINEMOQKRNROQTNERTIEETILITILIRT
3» dSaCas9 >3
/D
[ [ [ I I I I I I I [
5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670

ccggcaaagagaacgccaagtacctgatcgagaagatcaagetgeacgacatgecaggaaggcaagtgectgtacagectggaagecatecctetggaagatetgetg
ggecgtttctettgeggttcatggactagetettetagttegacgtgetgtacgtecttecgttcacggacatgteggacctteggtagggagaccttetagacgac

“N A FEESRERENN -+ BB v o Ebc X c 1D s 1NED » 1D - 1IEREN

> dSaCas9 »$
BstAPI

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

aacaaccccttcaactatgaggtggaccacatcatccccagaagegtgtecttcgacaacagettcaacaacaaggtgetegtgaagcaggaagaagecageaagaa
ttgttggggaagttgatactccacctggtgtagtaggggtcttegecacaggaagetgttgtegaagttgttgttccacgagecacttegtecttetteggtegttett

N N PJFONIYIE VD HIIPR SV SFEDNSFINNKVLVKQEEASHKK

3» dSaCas9 %
[ tleo > [

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

gggcaaccggaccccattecagtacctgagcagecagegacagcaagatcagetacgaaaccttcaagaagecacatcctgaatetggecaagggcaagggcagaatca
ccegttggectggggtaaggtcatggactegtegtegetgtegttctagtegatgetttggaagttettegtgtaggacttagaceggtteecgtteccgtcttagt

‘G N.T PIFlQ¥IL s s s/D's K I s ¥IETF KKHILNILAKGIHKG GRI

3» dSaCas9 >3

I I I I I I I I I I I
5,890 5,900 5,910 5,920 5,930 5,940 5,950 5,960 5,970 5,980 5,990
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 5993... 12/11/2023 12:10:01 PM

gcaagaccaagaaagagtatctgctggaagaacgggacatcaacaggttctecgtgcagaaagacttcatcaaccggaacctggtggataccagatacgecaccaga
cgttctggttctttctcatagacgaccttcttgecctgtagttgtccaagaggcacgtetttctgaagtagttggecttggaccacctatggtetatgeggtggtet

_N-S.Q_N.N_T-A TR
3»

dSaCas9 »%

[

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

ggectgatgaacctgetgeggagetacttcagagtgaacaacctggacgtgaaagtgaagtccatcaatggeggettcaccagetttetgeggeggaagtggaagtt
ccggactacttggacgacgectcgatgaagtctcacttgttggacctgeactttcacttcaggtagttaccgecgaagtggtcgaaagacgecgecttcaccttcaa

G LM NI LRSNFRVNNILDVKVKSINGGHRFTSFLRRKMWKF

3» dSaCas9 »%

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

taagaaagagcggaacaaggggtacaagcaccacgecgaggacgecctgatcattgecaacgecgatttcatcttcaaagagtggaagaaactggacaaggccaaaa
attctttctcgecttgttceccatgttegtggtgeggetectgegggactagtaacggttgeggctaaagtagaagtttctcaccttetttgacctgttecggtttt

-N.G-H HAEDALTIIANADETIFKEWKEKLDEKAK.

3> dSaCas9 »S
| til >
[ I I I I I I I I [ [
6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310

aagtgatggaaaaccagatgttcgaggaaaagcaggecgagageatgeccgagatcgaaaccgagecaggagtacaaagagatcttecatcacecceccaccagatcaag
ttcactaccttttggtctacaagctecttttegtecggetctegtacgggetctagetttggetegtecteatgtttctctagaagtagtggggggtggtetagttce

“N ¢ v NEENENED . AEs v r EINEED T B o EEDCERNEERD 1 r H o NI

3» dSaCas9 >3

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

cacattaaggacttcaaggactacaagtacagccaccgggtggacaagaagcctaatagagagetgattaacgacaccctgtactccacccggaaggacgacaaggg
gtgtaattcctgaagttcctgatgttcatgteggtggeccacctgttetteggattatctetegactaattgetgtgggacatgaggtgggecttectgetgttece

FS HR V. DKKPNRELTINDTILYSTREKDDEKSG

3» dSaCas9 »%

I I I I I I I I I I
6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 6528... 12/11/2023 12:10:01 PM

caacaccctgatcgtgaacaatctgaacggectgtacgacaaggacaatgacaagetgaaaaagetgatcaacaagagecccgaaaagetgetgatgtaccaccacg
gttgtgggactagcacttgttagacttgeeggacatgetgttectgttactgttegactttttegactagttgttcteggggettttecgacgactacatggtggtge

wN NLNGLYDKDNDIKTLEKTKTLTINKSFPETKTLLMYHH:?

> dSaCas9 »%
[ [ [ [ [ [ [ [ [ [ [

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

acccccagacctaccagaaactgaagctgattatggaacagtacggegacgagaagaatcccctgtacaagtactacgaggaaaccgggaactacctgaccaagtac
tgggggtctggatggtctttgacttegactaataccttgtcatgecgetgetettettaggggacatgttcatgatgetectttggeccttgatggactggtteatg

P Q TV QKL KLIME-QNGDEKNPILYKYYEETGNNLTKIN

3» dSaCas9 %
| t12 D>

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

tccaaaaaggacaacggecccgtgatcaagaagattaagtattacggcaacaaactgaacgeccatctggacatcaccgacgactaccccaacagcagaaacaaggt
aggtttttcctgttgeeggggecactagttcttctaattcataatgeegttgtttgacttgegggtagacctgtagtggetgetgatggggttgtegtetttgttceca

P - - NS o N\ A N T NN ¢ s ED N N
3> dSaCas9 »S
[ [ [ [ [ [ [ [ [ [

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

cgtgaagctgtccctgaagecctacagattcgacgtgtacctggacaatggegtgtacaagttegtgaccgtgaagaatctggatgtgatcaaaaaagaaaactact
gcacttcgacagggacttcgggatgtctaagetgecacatggacctgttaccgcacatgttcaagecactggeacttcttagacctacactagttttttettttgatga

-S-P_N GV Y KF V TV KNILDVIKEKENIVY

> dSaCas9 »$

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

acgaagtgaatagcaagtgctatgaggaagctaagaagctgaagaagatcagecaaccaggecgagtttategectecttctacaacaacgatctgatcaagatcaac
tgcttcacttatcgttcacgatactecttcgattettegacttecttetagtegttggtecggectcaaatageggaggaagatgttgttgetagactagttetagttg

‘S.C-A—S NQAEFIASIFNYNNDLTIKTIN

» dSaCas9 >3

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

ggcgagctgtatagagtgatcggegtgaacaacgacctgetgaaccggatcgaagtgaacatgatcgacatcacctaccgegagtacctggaaaacatgaacgacaa
ccgctegacatatctcactagecgeacttgttgetggacgacttggectagettcacttgtactagetgtagtggatggegetcatggaccttttgtacttgetgtt

rG.N NDLLNRTIEVNMIDTITIYREYLENMNDK
3» dSaCas9 »%
| t13
[ [ [ [ [ [ [ [ [ [
7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7,160
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 7170...  12/11/2023 12:10:01 PM

gaggcccecccaggatcattaagacaatcgectccaagacccagagecattaagaagtacagcacagacattetgggecaacctgtatgaagtgaaatctaagaageacce
ctccggggggtectagtaattetgttageggaggttetgggtctegtaattettecatgtegtgtetgtaagaccegttggacatacttcactttagattettegtgg

P P TI ASKTQSIKKYSTDILGNLYEVKSHKEKH
> dSaCas9 »%
| | | | | | | | | | |
7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270
lcctatccctatgacgtgecc ag

ctcagatcatcaaaaagggcgecctatcectatgacgtgeccgattatgecagectgggeageggeteccccaagaaaaaacgcaaggtggaagatcctaagaaaaag
gagtctagtagtttttccecgeggatagggatactgecacgggctaatacggteggaccegtegecgagggggttettttttgegttecaccttctaggattettttte

TG ANY PN DVPDYASLGSGSPKEKE KREKVEDFPKKK
| HA tag >
3» dSaCas9 > DD
< | 1_zeo—K...roduct >
< Primer Reverse [ > [ SV40 NLS > SV4...LS »
T T T T T T T T T T T
7,280 7,290 7,300 7,310 7,320 7,330 7,340 7,350 7,360 7,370 7,380

tggaaagtggacggcattgé

cggaaagtggacggcattggtagtgggagcaacggeageageggatcecggaageggagetactaacttcagectgetgaagecaggetggagacgtggaggagaacec
gcetttcacctgecgtaaccatcaccetegttgecgtegtegectaggecttegectegatgattgaagteggacgacttegtecgacctetgeacctectettggg

-G‘GSGSNGSSGSGSGATN-S_QAG_NP

[ P2A »%
[ dSaCas9_F >
7 PeA
> > L > D

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

tggacctatggacaagaagtacagcatcggectggecateggeaccaactetgtgggetgggecgtgatcaccgacgagtacaaggtgeccagcaagaaattcaagg
acctggatacctgttcttcatgtcgtagecggaccggtageegtggttgagacaceccgacccggeactagtggetgetcatgttecacgggtegttetttaagttec

G P M ST GLATIGTNSVGWAVITDEYKVPSKEKFK.:
3> >
s 4
I dCas9 3
[ [ [ [ [ [ [ [ [ [
7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,580 7,590
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 7598...  12/11/2023 12:10:01 PM

tgctgggcaacaccgaccggcacagecatcaagaagaacctgateggegecetgetgttecgacageggagaaacagecgaggecacceggetgaagagaaccgecaga

acgacccgttgtggetggeegtgtegtagttcttettggactagecgegggacgacaagetgtegectetttgteggetecggtgggeegacttetettggeggtet
VL G NTDRWHSTIKIKNILTIGALILUE FDSGETAEATHRILIKIRTAR
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

agaagatacaccagacggaagaaccggatctgctatctgcaagagatcttcagcaacgagatggccaaggtggacgacagettettecacagactggaagagtectt
tcttctatgtggtctgecttettggectagacgatagacgttctctagaagtegttgetctaccggttecacctgetgtegaagaaggtgtetgaccttetcaggaa

tgctctaccggttecacctget

R RYTRRIKNRTIT CYLQETIVFSNEMMAKVYVDUDSFFWHRILEE S F
2563-12823

dCas9

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

cctggtggaagaggataagaagcacgageggcaccccatctteggecaacategtggacgaggtggectaccacgagaagtacceccaccatctaccacctgagaaaga

ggaccaccttctcctattcttegtgetegeegtggggtagaageegttgtageacctgetecaccggatggtgetettcatggggtggtagatggtggactetttet
L VE ED K KHERWHW®PTIFGNTIVDEVAYHEIZKY®PTTIYHUL RK
2563-12823

dCas9

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

aactggtggacagcaccgacaaggecgacctgeggetgatctatetggeectggeccacatgatcaagttecggggecacttectgategagggegacctgaaccec

ttgaccacctgtcgtggetgttecggetggacgecgactagatagaccgggacegggtgtactagttcaaggecceggtgaaggactageteecgetggacttgggg
KL v D STDJIKADTU L RTULTIYULALAHMTIU KT FEFRG GHE FEFLTIETGIDTLNFP
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

gacaacagcgacgtggacaagctgttcatccagetggtgcagacctacaaccagetgttcgaggaaaaccccatcaacgecageggegtggacgecaaggecatcect

ctgttgtcgetgecacctgttcgacaagtaggtcgaccacgtetggatgttggtegacaagetecttttggggtagttgeggtegeegeacctgeggttecggtagga
DNSDVDI KL FTIOQLV QTYNOQOLE FEZENWPTINASIGVDAIKATIIL
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

gtctgecagactgagcaagagecagacggetggaaaatctgatcgeccagetgeccggegagaagaagaatggectgtteggecaacctgattgecctgagectgggec
cagacggtctgactcgttctcgtctgecgaccttttagactagegggtcegacgggecgetettettettaccggacaagecgttggactaacgggacteggaccegg

S ARL SKSRRLENLTIAOQL®PGEI K KNG GLFGNILTIALSLG
2563-12823

dCas9
8,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 8240... 12/11/2023 12:10:01 PM

tgacccccaacttcaagagcaacttcgacctggecgaggatgecaaactgeagetgageaaggacacctacgacgacgacctggacaacctgetggeccagategge
actgggggttgaagttctcgttgaagetggaccggetectacggtttgacgtegactegttectgtggatgetgetgetggacctgttggacgaccgggtctageeg

H-S N JEEDITLT A JERDD A TKULD Q JED s KD T MEDIDIDTLTDO N JLTLT A Q I G

3 dCas9 »$

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

gaccagtacgccgacctgtttetggecgecaagaacctgtecgacgecatectgetgagegacatectgagagtgaacaccgagatcaccaaggecccectgagege
ctggtcatgecggctggacaaagaccggeggttettggacaggetgeggtaggacgactegetgtaggactctcacttgtggetctagtggttecggggggactegeg

“_A A JKON JED s JB0 A JENENED s IDUTUEIRIVON T JENIDT KD A P JEDS A

3» dCas9 »%

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

ctctatgatcaagagatacgacgagcaccaccaggacctgaccctgetgaaagetetegtgeggecagecagetgectgagaagtacaaagagattttcttegaccaga
gagatactagttctctatgctgctegtggtggtectggactgggacgactttcgagagecacgecgtegtegacggactcttcatgtttctectaaaagaagetggtet

PH HQDLTLLKALVRQOQLPETKYKETITFFDDQ
3» dCas9 »%
T T T T T T T T T T T
8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560

gcaagaacggctacgecggctacatcgatggeggagecagecaggaagagttctacaagttcatcaageccatectggaaaagatggacggcaccgaggaactgete
cgttcttgecgatgeggecgatgtagetacegecteggteggtecttetcaagatgttcaagtagttegggtaggaccttttctacctgecgtggetecttgacgag

”A ¢ NENEED: ¢ JA)s o EEENEDTEERNND - NENENED v 1 c T ERENE

3» dCas9 »%

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

gtgaagctgaacagagaggacctgetgeggaagcageggaccttcgacaacggeageateccccaccagatccacctgggagagetgeacgecattetgeggeggea
cacttcgacttgtctctcctggacgacgecttegtegectggaagetgttgeegtegtagggggtggtetaggtggaccctetegacgtgeggtaagacgecgeegt

‘—Q.T-N ¢ s Hbr A o N+ NI c D AT NENNREIRD o

3» dCas9 »$

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

ggaagatttttacccattcctgaaggacaaccgggaaaagatcgagaagatcectgaccttecgeateccectactacgtgggeectetggecaggggaaacageagat
ccttctaaaaatgggtaaggacttcectgttggeecttttctagetcttetaggactggaaggegtaggggatgatgeaccegggagaceggtecectttgtegtceta

-P_N—T_P_G PILARGNSRD

3» dCas9 »%

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

https://benchling.com/npacalin/f/lib_pg7U4k1lv-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 15/29



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

tcgectggatgaccagaaagagegaggaaaccatcacccectggaacttegaggaagtggtggacaagggegecagegeccagagettcategageggatgaccaac
agcggacctactggtctttetegetectttggtagtgggggaccttgaagetecttcaccacctgttecegeggtegegggtetegaagtagetegectactggttyg

AWMTRKSEETITPWNFEEVVDKGASAQSFIERMTN

3 dCas9 »$

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

ttcgataagaacctgcccaacgagaaggtgetgeccaageacagectgetgtacgagtacttcaccgtgtacaacgagetgaccaaagtgaaatacgtgaccgaggg
aagctattcttggacgggttgectcttccacgacgggttegtgteggacgacatgetcatgaagtggeacatgttgetegactggtttcactttatgeactggetceec

‘-P 9 Iy A 1D X 2 I

3» dCas9 »%

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

aatgagaaagcccgecttectgageggegagcagaaaaaagecategtggacctgetgttcaagaccaaccggaaagtgaccgtgaageagetgaaagaggactact
ttactctttcgggeggaaggactcgecgetegtetttttteggtagcacctggacgacaagttctggttggectttcactggecacttegtegactttetectgatga

“P AFL'SGEQKEKATIVDLLFKTNRKVTVKROQLEKEDVY.

3» dCas9 »%

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

tcaagaaaatcgagtgcttcgactcegtggaaatctecggegtggaagateggttcaacgecteectgggeacataccacgatetgetgaaaattatcaaggacaag
agttcttttagctcacgaagctgaggecacctttagaggecgeaccttctagecaagttgeggagggaccegtgtatggtgetagacgacttttaatagttectgttce

-C-S_S GV EDRFNASILGTNHDLLKTITIKDK

3» dCas9 »%

gacttcctggacaatgaggaaaacgaggacattctggaagatatcgtgetgaccetgacactgtttgaggacagagagatgatcgaggaacggetgaaaacctatge
ctgaaggacctgttactccttttgetectgtaagaccttctatagecacgactgggactgtgacaaactectgtctctetactagetecttgecgacttttggatacg

-N EBED v ERENTIENGHTREI T 1 7 JENENE R ED v TRERER RONKD T X A

3» dCas9 »$

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

ccacctgttcgacgacaaagtgatgaagcagctgaageggeggagatacaccggetggggeaggetgagecggaagetgatcaacggeatecgggacaageagtecg
ggtggacaagetgetgtttcactacttegtegacttegecgectctatgtggecgacecegtecgacteggecttegactagttgecgtaggeectgttegtcagge

rM‘Q—T G WGRLSRKLTINGIRDEKDQ QS

3» dCas9 »%
T T T T T T T T T T T

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

https://benchling.com/npacalin/f/lib_pg7U4k1lv-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 16/29



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

gcaagacaatcctggatttcctgaagtccgacggettegecaacagaaacttecatgecagetgatccacgacgacagectgacctttaaagaggacatccagaaagec

cgttctgttaggacctaaaggacttcaggetgecgaageggttgtctttgaagtacgtecgactaggtgetgetgteggactggaaatttctectgtaggtctttegg
GK 7T I L D F L K SDGF ANWIRNIEFEFMOQLTIHDUDSLTFKEUDTINOQK 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

caggtgtceggecagggegatagectgeacgageacattgecaatctggecggecagececgecattaagaagggeatectgecagacagtgaaggtggtggacgaget

gtccacaggcecggtccegetateggacgtgetegtgtaacggttagaccggeegteggggeggtaattetteeccgtaggacgtetgtcactteccaccacctgetega
Q V.S GQ GDSLHEMHTIANLAGSUZPATIIKI K GIULO QT VKV V DE L
2563-12823

dCas9

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

cgtgaaagtgatgggccggcacaageccgagaacatcgtgatcgaaatggeccagagagaaccagaccacccagaagggacagaagaacagecgegagagaatgaage
gcactttcactacccggecgtgttcgggetcttgtagecactagetttaccggtctetettggtetggtgggtettecctgtettettgteggegetectettactteg

VvV K VM GRHKWPENTIVTIEMARENOOQTTI QIKGOQKNSRERMK
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

ggatcgaagagggcatcaaagagctgggcagecagatcctgaaagaacaccccgtggaaaacacccagetgeagaacgagaagetgtacctgtactacctgeagaat

cctagcttctcecgtagtttctegaccegteggtctaggactttettgtggggecaccttttgtgggtegacgtettgetettcgacatggacatgatggacgtctta
RI E E G I K EL G S QI L KZEHWPVENTW OQOLIONEIKTILY LY YL QN

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
cgggatatgtacgtggacca

gggcgggatatgtacgtggaccaggaactggacatcaaccggetgtecgactacgatgtggacgetategtgectcagagetttctgaaggacgactccatcgataa

cccgeectatacatgeacctggtecttgacctgtagttggecgacaggetgatgetacacctgegatagecacggagtetcgaaagacttectgetgaggtagetatt
GRDMYVDOQELWDTINR RLSDYDUVDATIVZPAOQSFL KUDUDS I DN
2563-12823

dCas9

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

caaagtgctgactcggagecgacaagaaccggggcaagagcgacaacgtgecctecgaagaggtegtgaagaagatgaagaactactggegecagetgetgaatgeca
gtttcacgactgagectcgetgttettggeececgttetegetgttgeacgggaggettetecageacttettetacttettgatgaccgeggtegacgacttacggt

K v L T RSDJIKNRGIKSDNV?PSEZEVVKI KMIKNYWRQ L L NA
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

https://benchling.com/npacalin/f/lib_pg7U4k1lv-crisprai_system_share/seq_eawqgZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 17/29



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

agctgattacccagaggaagttcgacaatctgaccaaggccgagagaggeggectgagegaactggataaggecggettcatcaagagacagetggtggaaaccegg
tcgactaatgggtctccttcaagetgttagactggttecggetctetecgecggactegettgacctattecggecgaagtagttetetgtegaccacctttgggece

‘Q_N-T'A-G G/L'SEFL D K A GJFII K R QL VETR

3 dCas9 »$
[ [ [ [ [ [ [ [
10,170 10,180 10,190 10,200 10,210 10,220 10,230 10,240 10,250 10,260 10,270

cagatcacaaagcacgtggcacagatcctggactcccggatgaacactaagtacgacgagaacgacaaactgatcecgggaagtgaaagtgatcaccctgaagtccaa
gtctagtgtttcgtgecaccgtgtctaggacctgagggectacttgtgattcatgetgetettgetgtttgactaggeccttcactttcactagtgggacttcaggtt

MH-A QI LD SRMNTIKNYDENDRKLIREVKVITILKSHK

3» dCas9 »$

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

gctggtgtecgattte

gctggtgtecgatttecggaaggattteccagttttacaaagtgegegagatcaacaactaccaccacgeccacgacgectacctgaacgeegtegtgggaaccgece
cgaccacaggctaaaggccttcctaaaggtcaaaatgtttcacgegetctagttgttgatggtggtgegggtgctgeggatggacttgeggeageacccttggeggg

FQ—N NY'HHAHDANLNAVVGTA.
3»

dCas9 »$

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

tgatcaaaaagtaccctaagctggaaagegagttcgtgtacggegactacaaggtgtacgacgtgeggaagatgatcgecaagagegageaggaaateggeaagget
actagtttttcatgggattcgacctttcgctcaagecacatgecgetgatgttccacatgetgeacgecttctactageggttetegetegtectttageegttecga

-P JKOLUEDs JECFIV NG G IDUYIK VYID OV R K MIINA K SJEQIETIGK A

3» dCas9 »%

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

accgccaagtacttcttctacagcaacatcatgaactttttcaagaccgagattaccctggecaacggegagatecggaageggectctgatcgagacaaacggega
tggcggttcatgaagaagatgtegttgtagtacttgaaaaagttctggetctaatgggaccggttgeegetctaggecttegeeggagactagetetgtttgeeget

rs NI MNFFKTETLTILANGETLREKRPILTIETNGIE
3» dCas9 »%
[ [ [ [ [ [ [ [
10,600 10,610 10,620 10,630 10,640 10,650 10,660 10,670 10,680 10,690 10,700

https://benchling.com/npacalin/f/lib_pg7U4k1lv-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 18/29



https://benchling.com/npacalin/f/lib_pg7U4k1lv-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra...

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

lcggaaagtgctgtctatgec

aacaggcgagatcgtgtgggataagggecgggactttgecaccgtgeggaaagtgetgtctatgecccaagtgaatatcgtgaaaaagaccgaggtgcagacaggeg
ttgtccgetctageacaccctatteecggecctgaaacggtggecacgectttcacgacagatacggggttcacttatagecactttttetggeteccacgtetgtecge

T G WDKGRDEFATVRKVLSMPQVNTIVKSE KTEVWVQTS®G
3» dCas9 »$
[ [ [ [ [ [ [ [ [ [
10,710 10,720 10,730 10,740 10,750 10,760 10,770 10,780 10,790 10,800

gcttcagcaaagagtctatcctgeccaagaggaacagegacaagetgatcgecagaaagaaggactgggaccctaagaagtacggeggettegacageeccacegtg
cgaagtcgtttctcagataggacgggttctecttgtegetgttcegactageggtetttettectgaccctgggattettcatgecgecgaagetgteggggtggeac

HS-P-N SD K L I ARKKDMWDPKEKVYGGFDSPTNV

3» dCas9 »$

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

gcctattetgtgetggtggtggccaaagtggaaaagggcaagtccaagaaactgaagagtgtgaaagagetgetggggatcaccatcatggaaagaageagettega
cggataagacacgaccaccaccggtttcaccttttceccgttcaggttetttgacttctcacactttetecgacgacccctagtggtagtacctttettegtecgaaget

PA_G‘S_S_G‘T‘M-S s 1D
3» dCas9 »%
T T T T T T T T T T T
10,920 10,930 10,940 10,950 10,960 10,970 10,980 10,990 11,000 11,010 11,020
acctgatcatcaagctgcét

gaagaatcccatcgactttctggaagccaagggctacaaagaagtgaaaaaggacctgatcatcaagetgectaagtacteccetgttegagetggaaaacggecgga
cttcttagggtagctgaaagacctteggtteccgatgtttettcactttttecctggactagtagttegacggattcatgagggacaagetegaccttttgecggect

N P AK GYKEVEKKDLTIIKLPEKYSLFELENG R
3» dCas9 »%
T T T T T T T T T T
11,030 11,040 11,050 11,060 11,070 11,080 11,090 11,100 11,110 11,120

agagaatgctggcctctgecggegaactgecagaagggaaacgaactggeectgecctccaaatatgtgaacttectgtacctggecagecactatgagaagetgaag
tctcttacgaccggagacggecgettgacgtettecctttgettgaccgggacgggaggtttatacacttgaaggacatggaccggtcggtgatactettegactte

“A S A GJEILIQ K G NJEIL A LIP s KIVIVINFILVIL A s HNTE K L K

3» dCas9 »%

I I I I I I I I I I I
11,130 11,140 11,150 11,160 11,170 11,180 11,190 11,200 11,210 11,220 11,230
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1123... 12/11/2023 12:10:01 PM

ggctcecccgaggataatgagcagaaacagetgtttgtggaacagcacaaacactacctggacgagatcatcgageagatcagegagttctccaagagagtgatect
ccgagggggctectattactegtetttgtcgacaaacaccttgtegtgtttgtgatggacctgetctagtagetegtetagtegetcaagaggttcteteactagga

G S PEDNEAQKI QL FVEQHIKMHYLDETITITE G QTISETFSKZRWVI
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

cagagagcaggccgagaata

L

ggccgacgetaatctggacaaggtgetgagegectacaacaagcacagagacaagectatcagagagecaggecgagaatatcatccacctgtttaccctgaccaatce
ccggetgegattagacctgttccacgactegeggatgttgttegtgtetetgtteggatagtctetegtecggetcttatagtaggtggacaaatgggactggttag

A DANLUDIKVLSAYNIKAHRIDI K®PTIIREA QAENTITIMHTILEFTL TN
2563-12823

dCas9

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

tgggageccctgecgecttcaagtactttgacaccaccatcgaccggaagaggtacaccageaccaaagaggtgetggacgecaccetgatccaccagageatcacce

accctecggggacggeggaagttcatgaaactgtggtggtagetggecttetecatgtggtegtggtttecteccacgacctgeggtgggactaggtggtctegtagtgg
LG AP AAFKY FDTTTIUDIRIKIRYTSTIKEVLIDA ATTILTIMHZ QS STIT

2563-12823

dCas9

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

ggcctgtacgagacacggatcgacctgtcteagetgggaggegacgectateectatgacgtgeccgattatgecagectgggeageggecteccccaagaaaaaacg
ccggacatgcetetgtgectagetggacagagtcegaccctecgetgeggatagggatactgeacgggetaatacggteggaccegtegeegagggggttettttttge

G LY ETRIDULSQLGGDAY/PXYDVPDYASLGSS GSUZPIKTIKIKR
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

caaggtggaagatcctaagaaaaagcggaaagtggacggcattggtagtgggagcaacggeageageggatccagegagetgattaaggagaacatgcacatgaage
gttccaccttctaggattctttttegectttcacctgeegtaaccatcaccctegttgecgtegtegectaggtegetegactaattectettgtacgtgtactteg

K v EDPKIKKIRIKVDGIGSGSNSGSSGSSELTIIKENMHMK
2563-12823

SV40 NLS TagBFP

11,670 11,680 11,690 11,700 11,710 11,720 11,730 11,740 11,750 11,760 11,770
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https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra...

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

cttcaagtgcacatccgagg

tgtacatggagggcaccgtggacaaccatcacttcaagtgcacatccgagggegaaggcaagecctacgagggcacccagaccatgagaatcaaggtggtegagggce

acatgtacctcccgtggcacctgttggtagtgaagttcacgtgtaggeteccgettecgttegggatgeteccgtgggtetggtactettagttecaccageteecg
LY M ' E G TV DNUHHF K CTSEGEGIKUPY EGTOQTMRTIIKVVEG
2563-12823

TagBFP

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

ggcectctecccttegecttegacatectggetactagettectetacggecagecaagaccttcatcaaccacacccagggeatecccgacttcttcaageagtectt
ccgggagaggggaageggaagetgtaggaccgatgatcgaaggagatgecgtegttctggaagtagttggtgtgggteccgtaggggctgaagaagttegtcaggaa
G PLPFAFDTIULA AT S FEFLYGS KT FTINWUHT OQGI P DFF 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

Bsu361I BbsI

ccctgagggcettcacatgggagagagtcaccacatacgaagacgggggegtgetgaccgetacccaggacaccagectccaggacggetgectcatctacaacgtcea

gggactcccgaagtgtaccectectctecagtggtgtatgettetgeecccegeacgactggegatgggtectgtggteggaggtectgecgacggagtagatgttgeagt
P E GF TWERV TTYEDGGVLTAT QDTS L QDGTC/L I Y NV
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

tgcagaagaaaacactcggce

agatcagaggggtgaacttcacatccaacggccctgtgatgecagaagaaaacacteggetgggaggecttcaccgagacgetgtacccegetgacggeggectggaa

tctagtctccccacttgaagtgtaggttgecgggacactacgtettettttgtgagecgacectecggaagtggetcetgegacatggggegactgecgeeggacctt
KI R GV NF T SNGPVMOQKKT L GWEATFTET LY P ADGG . L E
2563-12823

TagBFP

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

ggcagaaacgacatggecctgaagetegtgggegggagecatctgatcgecaaacatcaagaccacatatagatccaagaaacccgetaagaacctcaagatgectgg

ccgtctttgetgtaccgggacttegageacecgeccteggtagactagegtttgtagttetggtgtatatctaggttetttgggegattettggagttctacggacc
GRNDMALKL V GGSHULTIANTIIKTTYR S KIKUPAIKNILIKWMPG
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
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https://benchling.com/npacalin/f/lib_pg7U4k1v-crisprai_system_share/seq_eawqZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra...

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

Bsal PshAI

cgtctactatgtggactacagactggaaagaatcaaggaggecaacaacgagacctacgtcgagcagecacgaggtggeagtggecagatactgegacctecctagea

gcagatgatacacctgatgtctgacctttcttagttectecggttgttgetetggatgeagetegtegtgetecaccgtcaccggtctatgacgetggagggategt
vV Y Y VDY RULERTIIKEANNETYVEOQHEVAVARYCDTLPS
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

cggagggatggatgctaagt
aactggggcacaagcttaatggeggtggcggagggatggatgetaagtcactaactgectggteccggacactggtgaccttcaaggatgtatttgtggacttcacc

ttgacceccgtgttegaattaccgecaccgectecectacctacgattcagtgattgacggaccagggectgtgaccactggaagttcectacataaacacctgaagtgg
KL GHKILNS GGG GGG GMDAKSLTAWSRTLVTFEFKDV F VD F T
2563-12823

TagBFP KRAB

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

gggaggagtggaagetgetgga
agggaggagtggaagctgetggacactgctcageagategtgtacagaaatgtgatgetggagaactataagaacctggtttecttgggttatcagettactaagec

tccectectcaccttegacgacctgtgacgagtcgtctageacatgtctttacactacgacctcttgatattettggaccaaaggaacccaatagtcgaatgattegg

R E EWIKLLDTAOQOQTI VYR RNUVMLENYIKNTLVS LG QL TKP
2563-12823

KRAB
12,530 12,540 12,550 12,560 12,570 12,580 12,590 12,600 12,610 12,620
SapI Mfel Psil

agatgtgatcctccggttggagaagggagaagagccctaagacgaatgcaattgttgttgttaacttgtttattgecagettataatggttacaaataaagcaatage
tctacactaggaggccaacctcttecectettetegggattetgettacgttaacaacaacaattgaacaaataacgtcgaatattaccaatgtttatttegttateg

bvILRLEIKSGETEZ®PDEZCNTCTCTCWM=*x,)L VY CSIL*=WILQ I K Q =
2563-12823

TOPO_R
KRAB SV40Q_PA_terminator

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

atcacaaatttcacaaataaagcatttttttcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetggatcaactggataactcaage

tagtgtttaaagtgtttatttcgtaaaaaaagtgacgtaagatcaacaccaaacaggtttgagtagttacatagaatagtacagacctagttgacctattgagttceg

HH K F H K~ S I F F T AF = L WF V QTHA QT CI L S C/L D L S
2563-12823

EBV_rev_primer
SV40_PA_terminator

12,740 12,750 12,760 12,770 12,780 12,790 12,800 12,810 12,820 12,830 12,840
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1284... 12/11/2023 12:10:01 PM

Sall
NdeI BbsI

taaccgtcatacatatgtcgacggtatcgatgeggggaggeggcccaaagggagatecgactegtctgagggegaaggegaagacgeggaagaggccgcagagecgg
attggcagtatgtatacagctgccatagctacgeccctecgecgggtttecctctaggetgageagactecegettecgettetgegeetteteeggegteteggec

aggctgagcagactcecgette

v T M C.I bVv T1T¢DIRZPZPZPGFPSGVRIRLAFAEFVRUEFEFILGT CIL R
12836-14716

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

cagcaggcecgegggaaggaaggtecgetggattgagggecgaagggacgtageagaaggacgteccegegecagaatccaggtggcaacacaggegageagecaagga
gtcgtecggegeccttecttccaggegacctaacteecggetteectgeategtettectgeaggggegegtettaggtecacegttgtgtecgetegteggttect

cC AAPLFTROQISPRLSTASU PRGRASDILUHTECTCLURAALS
12836-14716

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

aaggacgatgatttccccgacaacaccacggaattgtcagtgecccaacagecgageccetgtccageagegggcaaggcaggeggegatgagttecgecgtggeaat

ttcctgetactaaaggggetgttgtggtgecttaacagtcacgggttgteggeteggggacaggtegtegecegttecgtecgecgetactcaaggeggeacegtta
L v I I E GV V G RFOQ*H GV ASGIRUDILIULUWPTCUPLIRIRHTSGG GHTCLY
12836-14716

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

agggagggggaaagcgaaagtcccggaaaggagetgacaggtggtggcaatgecccaaccagtgggggttgegtcageaaacacagtgeacaccacgecacgttgec

tccetececcctttegetttcagggectttectegactgtecaccaccgttacggggttggtcacccccaacgeagtegtttgtgtcacgtgtggtgeggtgeaacgg
P P P FRFD R FEFPAS L HHT CHG G LWHUPNRM®S*XT CVCHVGRWT A
12836-14716

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

tgacaacgggccacaactcctcataaagagacagcaaccaggatttatacaaggaggagaaaatgaaagecatacgggaagcaatagcatgatacaaaggeattaaa

actgttgceccggtgttgaggagtatttctetgtegttggtectaaatatgttectectettttacttteggtatgeccttegttategtactatgtttecgtaattt
QC'R AV V G (L SV AV L I ¢V L L L F H F G{Y PCF CCY C SV 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

gcagcgtatccacatagcgtaaaaggagcaacatagttaagaataccagtcaatctttcacaaattttgtaatccagaggttgattatcgataagettgatatcaag

cgtcgecataggtgtatcgecattttectegttgtatcaattcttatggtcagttagaaagtgtttaaaacattaggtctccaactaatagetattegaactatagttce
C'R I WMAY F S COCiL » SCY WDTIKMX(L NOQLGST 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

https://benchling.com/npacalin/f/lib_pg7U4k1lv-crisprai_system_share/seq_eawqgZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 23/29



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

Sall
SbfI

cttgcatgectgecaggtcgactctagagtcttatgeggecttagectggeageatategagatcgaagtcategagagegtcagecagggageatatccagatcaaaa

gaacgtacggacgtccagctgagatctcagaatacgecggaatcggaccgtegtatagetctagettcagtagetctegeagtegtecctegtataggtetagtttt
Q MGAPRSx(LRIRGWMX*XGW®P LMCDLDETDUDTLADAUZP LMD 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

XhoI

tcatccagggcatcggegggeageatgtecaggtcgaagtegtccagggegteggtgggtecgeegetectegeacttcagetgettetegaggecgeagatgatcag
agtaggtcccgtagecgecegtegtacaggtccagetteageaggteccgecagecacccaggeggegagagegtgaagtcegacgaagagetecggegtctactagtce
Db L ADAP L MIDLDE EDUDULADTUZPSGS G S ETCKILUOIKTETLTGTCII 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

ttccaggccgaacaggaaggegggeteggegecctgtetgtegaacagetegatggectgettcageagggggggeatgetgteggtggtgggtgtetetetttect

aaggtccggettgtecttecgeccgagecgegggacagacagettgtegagetaceggacgaagtegteccceccgtacgacagecaccacccacagagagaaagga
E L GIF L F AP EAGOQRUDE FEFLETIAOQKLULU®PZPMSDTTUPT ER 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

ctttggcgacctggtgttectgttetteccagecacgecageccagggtgaagtggeccacggegetcagggegtacagggegttttecaggetgaageectgetggeac

gaaaccgctggaccacaaggacaagaaggtegtgegtegggtcccacttcacegggtgecgegagteccgeatgteccgecaaaaggtecgacttegggacgaccgtg
K AV Q HE Q EE L V CG L TCF H GV A S L AY L ANEUL STF G Q qQ ¢
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

aggaaggccagetggttttccagtgtctegtactgetteteggtgggtctggtgeccaggtgeactttggegecgteecggtggetcagecagggegeatetgtaget

tcctteeggtcgaccaaaaggtcacagagcatgacgaagagecacccagaccacgggtecacgtgaaaccgeggeagggecaccgagtegteccgegtagacatcega
LF AL Q NNE L T'E Y Q K E TP R T G L HV K AG DI RWH S L L AC 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
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1401... 12/11/2023 12:10:01 PM

cttggegttgttccgeaggaagtectgecagetetegecttecagagggeagetgtgggtgtggtgecggtecageatctegatgggecagggegtccageagggecec

gaaccgcaacaaggcgtccttcaggacggtcgagageggaaggtcteccgtegacacccacaccacggecaggtegtagagetacecgtccegeaggtegteecggg

K ANNRL FDOQWS'EGELW®PT CSHTHA HRIDTULMETIUP L ADILTLATR
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

gcttgttettcacgtgecagtacagggtgggetgttecacgeccagtttetgggecagettecgggtggtcaggecctegatgeccacgeecgttcageagttecagg

cgaacaagaagtgcacggtcatgtcccacccgacaaggtgegggtcaaagacccggtcegaaggeccaccagtecgggagetacgggtgeggeaagtegteaaggtec

K NNK VH WY L TWPQE V GIL KQALKURTT L G ETIG V GNL 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

gcgetgttgatcactttgetcttgtecageeggetcategaccctecgectgggecaggattctectegacgtcaccgeatgttageagacttectetgecctegga
cgcgacaactagtgaaacgagaacaggtcggecgagtagetgggaggeggacecggtectaagaggagetgeagtggegtacaategtetgaaggagacgggagect
AS NI V K S'K DL RSMSGG GZPGZPNETEVDGTCT L L S G R GLE S
12836-14716

Tet-On 3G T2A (EGRGSLLTCGDVEENPG/P)

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

accgcegtectgetecteggecacgaagtgeacgecagttgeeggecgggtegegeagggegaacteecgeccccacggetgetegecgateteggteatggeeggec

tggeggeaggacgaggagecggtgettcacgtgegtcaacggecggeccagegegteccgettgagggegggggtgecgacgageggctagagecagtaceggecgg
G G/:D QOE E AV F HV CNGAZP D RLAFER RS GWUPIOQEGI ETMAUPSG
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

cggaggcegtcccggaagttegtggacacgacctecgaccactcggegtacagetegtecaggeegegecacccacacccaggecagggtgttgtecggeaccacctgg

gcetecegeagggecttcaagecacctgtgetggaggetggtgagecgeatgtegageaggtecggegegtgggtgtgggtecggtcccacaacaggeegtggtggacc
S ADRFNTS VVESWEAYLETUDILG GRUVWVWALTNDP V VDOQ
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

Xmal

tcctggaccgegetgatgaacagggtcacgtegteccggaccacaccggegaagtegtectecacgaagteccgggagaacccgagecggteggtccagaactegac

aggacctggcgegactacttgtcccagtgeageagggectggtgtggecgettcagecaggaggtgettcagggeectettgggeteggecagecaggtettgagetg
DQ VASIEFLTVDID RVVGAFDUDEVFDI RS FGLIRUDTWE FEEV
12836-14716

bleo gene

14,560 14,570 14,580 14,590 14,600 14,610 14,620 14,630 14,640 14,650
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1466... 12/11/2023 12:10:01 PM

XhoI

cgctceggegacgtegegegeggtgageaccggaacggeactggtcaacttggecataattetegagagetecagateccetgttcacgacacctgaaatggaagaa

gcgaggecgetgeagegegegecactegtggecttgecgtgaccagttgaaccggtattaagagetetegaggtctaggggacaagtgetgtggactttaccttett
AG AV DRAT L V PV A ST L K AWM
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

aaaaactttgaaccactgtctgaggcttgagaatgaaccaagatccaaactcaaaaaggccaaattccaaggagaattacatcaagtgccaagetggectaacttca
tttttgaaacttggtgacagactccgaactcttacttggttctaggtttgagtttttccggtttaaggttcctettaatgtagttcacggttcgaccggattgaagt
’ 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

gtctccacccactcagtgtggggaaactccatcgeataaaaccectccccccaacctaaagacgacgtactccaaaagetccagaactaategaggtgectggacgg
cagaggtgggtgagtcacacccctttgaggtagegtattttggggagggegeggttggatttctgctgcatgaggttttegaggtettgattagetecacggacctgec
’ 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

cgcecggtactecgtggagtcacatgaagegacggctgaggacggaaaggeccttttectttgtgtgggtgactcacccgeccgetcteccgagegecgegtectec
gcgggccatgaggeacctecagtgtacttegetgecgactectgectttecgggaaaaggaaacacacccactgagtgggcgggcgagagggctegeggcgcaggage
’ 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

attttgagccccctggageagggecgggaageggecatctttecgetcacgeaactggtgecgaccgggecagecttgecgeccagggeggggcgatacacggeggc
taaaactcgggggacctegteccggeccttegecggtagaaaggegagtgegttgaccacggetggcceggteggaacggegggteccgecccgetatgtgecgeceg
’ 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

gcgaggecaggeaccagageaggecggccagettgagactaccececgtecgatteteggtggecgegetegeaggecccgectegecgaacatgtgegetgggacge
cgctecggtecgtggtetegtecggecggtegaactctgatgggggcaggctaagagecaccggegegagegtecggggcggageggcttgtacacgegaccctgeg
’ 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

acgggccccgtcgecggecgegggcccaaaaaccgaaataccagtgtgeagatectggeccgeatttacaagactatettgecagaaaaaaagegtcgeageacgte
tgcccggggcageggecggegeccgggtttttggctttatggtcacacgtctaggaccgggegtaaatgttctgatagaacggtctttttttcgeagegtegtgcag
’ 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

https://benchling.com/npacalin/f/lib_pg7U4k1lv-crisprai_system_share/seq_eawqgZJux-piggybac-vpr-dsacas9-p2a-dspcas9-kra... 26/29



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

atcaaaaattttaaatggctagagacttatcgaaagcagcgagacaggegegaaggtgccaccagattegeacgeggeggecccagegeccaggecaggectcaact
tagtttttaaaatttaccgatctctgaatagetttegtegetetgtecgegettecacggtggtctaagegtgcgecgecggggtegegggtecggtecggagttga
’ 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

caagcacgaggcgaaggggctcectaaagegcaaggeccgeccctggetecagetegggatcaagaatcacgtactggagecaggtggaagtaattcaaggeacgeaa
gttcgtgctccgettecccgaggatttegegttecgggeggggaccgaggtegagecctagttettagtgcatgaccteggtecaccttcattaagttecgtgegtt
’ 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

gggccataacccgtaaagaggecaggeccgegggaaccacacacggeacttacctgtgttetggeggcaaacccgttgegaaaaagaacgttcacggegactactge
cceggtattgggeatttctecggtecgggegeecttggtgtgtgecgtgaatggacacaagaccgeegtttgggeaacgetttttettgecaagtgecgetgatgacg
> 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

Agel  Mfel

acttatatacggttctcccccaccctegggaaaaaggeggagecagtacacgacatcacttteccagtttacccegegecaccttetctaggecaccggttcaattgg
tgaatatatgccaagagggggtgggageectttttecgecteggteatgtgetgtagtgaaagggtcaaatggggegeggtggaagagatecgtggecaagttaacce

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

Spel

ctgcaggactagtctagttaaaagttttgttactttatagaagaaattttgagtttttgtttttttttaataaataaataaacataaataaattgtttgttgaattt
gacgtcctgatcagatcaattttcaaaacaatgaaatatcttctttaaaactcaaaaacaaaaaaaaattatttatttatttgtatttatttaacaaacaacttaaa
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

attattagtatgtaagtgtaaatataataaaacttaatatctattcaaattaataaataaacctcgatatacagaccgataaaacacatgecgtcaattttacgecatg
taataatcatacattcacatttatattattttgaattatagataagtttaattatttatttggagctatatgtctggectattttgtgtacgcagttaaaatgegtac
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

Pmel PacIl

attatctttaacgtacgtcacaatatgattatctttctagggttaatctagtgtttaaacggecgecttaattaatccagettttgttececctttagtgagggttaatt
taatagaaattgcatgcagtgttatactaatagaaagatcccaattagatcacaaatttgccggcgaattaattaggtcgaaaacaagggaaatcactcccaattaa
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
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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1615... 12/11/2023 12:10:01 PM

gcgegettggegtaatcatggtcatagetgtttectgtgtgaaattgttatcecgetcacaattccacacaacatacgagecggaagcataaagtgtaaageectgggg
cgcgegaaccgeattagtaccagtatcgacaaaggacacactttaacaataggegagtgttaaggtgtgttgtatgeteggecttegtatttcacattteggaccec

M13-rev primer < LacO site |

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

tgcctaatgagtgagctaactcacattaattgegttgegetcactgeecgettteccagtegggaaacctgtegtgecagetgeattaatgaateggecaacgegegg
acggattactcactcgattgagtgtaattaacgcaacgcgagtgacgggegaaaggtcageectttggacagcacggtcgacgtaattacttagecggttgegegec
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

SapIl

ggagaggecggtttgegtattgggegetettecgettectegetcactgactegetgegeteggtegtteggetgeggegageggtatcagetcactcaaaggeggta
cctctecgecaaacgcataaccegegagaaggegaaggagegagtgactgagegacgegagecagecaagecgacgecgetegecatagtegagtgagtttecgecat

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

atacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggecgegttgetggegttttteca
tatgccaataggtgtcttagtcccctattgegtectttettgtacactegtttteeggtegtttteeggtecttggeatttttecggegecaacgaccgcaaaaaggt

< ColEl origin «$

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

taggctecgeccccctgacgageatcacaaaaatcgacgetcaagtcagaggtggegaaacccgacaggactataaagataccaggegttteeceetggaagetcecce
atccgaggeggggggactgetegtagtgtttttagetgegagttcagtctecaccgetttgggetgtectgatatttetatggtccgcaaagggggaccttegaggg

3« ColEl origin <2

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

tcgtgegetetectgttecgacectgecgettaccggatacctgtecgecttteteccttegggaagegtggegetttctecatagetcacgetgtaggtatctceagt
agcacgcgagaggacaaggetgggacggcgaatggectatggacaggeggaaagagggaageccttegeaccgegaaagagtatcgagtgegacatecatagagtcea

SK ColEl origin <3

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

tcggtgtaggtegttcgetecaagetgggetgtgtgecacgaacceecegttcageecgaccgetgegecttatecggtaactategtcttgagtccaacceggtaag
agccacatccagcaagegaggttcgacccgacacacgtgettggggggcaagtcgggetggegacgeggaataggecattgatagecagaactcaggttgggecattce

3« ColEl origin <2

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

acacgacttatcgccactggcagcageccactggtaacaggattagcagagegaggtatgtaggeggtgetacagagttcttgaagtggtggectaactacggetaca
tgtgctgaatageggtgaccgtegteggtgaccattgtectaategtetegetecatacatecgecacgatgtctcaagaacttcaccaccggattgatgecgatgt

SK ColEl origin <3

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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Piggybac-VPR-dSaCas9-P2A-dSpCas9-KRAB-BFP-Zeo (17168 bp) (from 1701... 12/11/2023 12:10:01 PM

ctagaaggacagtatttggtatctgegetctgetgaagecagttacctteggaaaaagagttggtagetettgatecggcaaacaaaccaccgetggtageggtggt
gatcttcctgtcataaaccatagacgegagacgactteggtcaatggaagectttttctcaaccatcgagaactaggeegtttgtttggtggegaccategecacca
3« ColE1l origin <

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

ttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaa
aaaaaacaaacgttcgtcgtctaatgegegtctttttttectagagtt

3K ColEl origin «$

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