(from 1-535 bp) 10/29/2024 5:13:53 PM

K4-PB-TO_APEX-V5-NES (14104 bp)

Acil Acil
AbaSI  AbaSI AbaSI AbaSI AbaSI

tagctcttgatccggcaaacaaaccaccgetggtageggtggtttttttgtttgcaagecagecagattacgecgecagaaaaaaaggatctcaagaagatectttgatcet
atcgagaactaggccgtttgtttggtggegaccatcgeccaccaaaaaaacaaacgttegtegtctaatgegegtetttttttecctagagttecttetaggaaactaga

source

10 20 30 40 50 60 70 80 90 100

AbaSI AbaSI

tttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatecttttaaattaaaaatga
aaagatgccccagactgcegagtcaccttgettttgagtgcaattecctaaaaccagtactctaatagtttttectagaagtggatctaggaaaatttaatttttact

source
E60Q

110 120 130 140 150 160 170 180 190 200 210

AbaSI AbaSI AbaSI

agttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagegatctgtctatttegttcatecat
tcaaaatttagttagatttcatatatactcatttgaaccagactgtcaatggttacgaattagtcactccgtggatagagtcgetagacagataaagcaagtaggta

source
Amp

220 230 240 250 260 270 280 290 300 310 320

AbaSI AbaSI AbaSI
AbaSI AbaSI  Acil AbaSI

agttgecctgactccecgtegtgtagataactacgatacgggagggcttaccatctggecccagtgetgeaatgataccgegagacccacgetcaccggetecagatt
tcaacggactgaggggcagecacatctattgatgetatgeecteccgaatggtagaccggggtcacgacgttactatggegetetgggtgegagtggecgaggtctaa

source
Amp
330 340 350 360 370 380 390 400 410 420
AbaSI
AbaSI AbaSI AbaSI
Aba$SI AbaSI  AbaSI Acil Aba$I AbaSI

tatcagcaataaaccagccagccggaagggecgagegcagaagtggtectgecaactttatcegectecatccagtetattaattgttgecgggaagetagagtaagt
atagtcgttatttggtcggtcggectteccggetegegtettcaccaggacgttgaaataggeggaggtaggtcagataattaacaacggeecttegatetcattcea

source
Amp

430 440 450 460 470 480 490 500 510 520 530
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 536-1070 bp) 10/29/2024 5:13:53 PM
AbaSI AbaSI
AbaSI  AclI AbaSI AbaSI AbaSI AbaSI AbaSI

agttcgccagttaatagtttgegcaacgttgttgecattgetacaggeategtggtgtcacgetegtegtttggtatggetteattcagetecggtteccaacgatce
tcaagcggtcaattatcaaacgcgttgcaacaacggtaacgatgtccgtagecaccacagtgegagcagcaaaccataccgaagtaagtcegaggecaagggttgetag

source
Amp
540 550 560 570 580 590 600 610 620 630 640
AbaSI Acil
AbaSI  Acil AbaSI

aaggcgagttacatgatcccccatgttgtgcaaaaaageggttagetectteggtectecgategttgtcagaagtaagttggecgeagtgttatcactcatggtta
ttccgetcaatgtactagggggtacaacacgttttttcgecaatcgaggaagecaggaggetageaacagtcttcattcaaccggegtcacaatagtgagtaccaat

source
E59
Amp

650 660 670 680 690 700 710 720 730 740

AbaSI
AbaSI  AbaSI AbaSI Acil

tggcagcactgcataattctcttactgtcatgecatecgtaagatgettttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgeggegaceg
accgtcgtgacgtattaagagaatgacagtacggtaggecattctacgaaaagacactgaccactcatgagttggttcagtaagactcttatcacatacgecgetgge

source
Amp
750 760 770 780 790 800 810 820 830 840 850
AbaSI
AclI
AbaSI AbaSI Acil AbaSI AbaSI AbaSI AbaSI

agttgctcttgeccggegtcaatacgggataataccgegecacatageagaactttaaaagtgetcatcattggaaaacgttetteggggegaaaactctcaaggat
tcaacgagaacgggecgeagttatgecctattatggegeggtgtategtettgaaattttcacgagtagtaaccttttgecaagaagececgettttgagagttecta

source
Amp
860 870 880 890 900 910 920 930 940 950 960
AbaSI
Acil
AbaSI AbaSI AbaSI AbaSI AbaSI AbaSI

cttaccgctgttgagatccagttcgatgtaacccactcgtgeacccaactgatcttcageatcttttactttcaccagegtttetgggtgagcaaaaacaggaaggce
gaatggcgacaactctaggtcaagctacattgggtgageacgtgggttgactagaagtcgtagaaaatgaaagtggtcgcaaagacccactegtttttgtecttecg

source
F4
Amp

970 980 990 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 1071-1605 bp) 10/29/2024 5:13:53 PM
Acil
Acil AbaSI AbaSI

aaaatgccgcaaaaaagggaataagggegacacggaaatgttgaatactcatactcttectttttcaatattattgaagecatttatcagggttattgtctcatgage
ttttacggecgttttttcecttattceccgetgtgectttacaacttatgagtatgagaaggaaaaagttataataacttcgtaaatagtcccaataacagagtactceg

source
HH28
Amp

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

AbaSI Acil AbaSI AbaSI

ggatacatatttgaatgtatttagaaaaataaacaaataggggttccgegeacatttccccgaaaagtgecacctaaattgtaagegttaatattttgttaaaattce
cctatgtataaacttacataaatctttttatttgtttatccccaaggegegtgtaaaggggcttttcacggtggatttaacattcgecaattataaaacaattttaag

source

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

AbaSI AbaSI Aanl AbaSI AbaSI

gcgttaaatttttgttaaatcagectcattttttaaccaataggecgaaatcggcaaaatcecttataaatcaaaagaatagaccgagatagggttgagtgttgttec
cgcaatttaaaaacaatttagtcgagtaaaaaattggttatccggetttageegttttagggaatatttagttttcttatetggetctatcccaactcacaacaagg

source

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

AbaSI AbaSI AbaSI Adel

agtttggaacaagagtccactattaaagaacgtggactccaacgtcaaagggegaaaaaccgtctatcagggegatggeccactacgtgaaccatcaccctaatcaa
tcaaaccttgttctcaggtgataatttcttgcacctgaggttgecagtttcecgetttttggeagatagteccgetaccgggtgatgecacttggtagtgggattagtt

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

gttttttggggtcgaggtgecgtaaagecactaaatcggaaccctaaagggageccecgatttagagettgacggggaaagecggegaacgtggegagaaaggaaggs
caaaaaaccccagctccacggcatttegtgatttagecttgggatttecctegggggetaaatetegaactgececttteggecgettgeaccgetetttectteec

source

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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K4-PB-TO_APEX-V5-NES (14104 bp) (from 1606-2140 bp) 10/29/2024 5:13:53 PM

AbaSI
AbaSI AbaSI
AbaSI AbaSI  Acil Acil
Acil AbaSI Acil AbaSI  Acil AbaSI AbaSI

aagaaagcgaaaggagcgggcegetagggegetggcaagtgtageggtcacgetgegegtaaccaccacaccegeegegettaatgegeegetacagggegegteccea
ttctttegetttectegeccgegateccgegacegttcacategecagtgegacgegeattggtggtgtgggeggegegaattacgeggegatgtecegegeagggt

source
1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710
AbaSI AbaSI AbaSI AbaSI
AbaSI AbaSI AbaSI Acil AbaSI AbaSI AbaSI AbaSI AbaSI
ctcttcgctattacgeccagc

ttcgccattcaggetgegecaactgttgggaagggegateggtgegggectettegetattacgecagetggegaaagggggatgtgetgcaaggegattaagttggg
aagcggtaagtccgacgegttgacaacccttccegetagecacgeccggagaagegataatgeggtegaccgettteecccctacacgacgttecgetaattcaaccec

source
1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810
AbaSI AbaSI
AbaS$I AbaSI AbaSI AbaS: AbaSI Acil

taacgccagggttttcccagtcacgacgttgtaaaacgacggecagtgagegegectegtteattcacgtttttgaaccegtggaggacgggcagactegeggtgea
attgcggtcccaaaagggtcagtgetgeaacattttgetgeeggtcactegegeggagcaagtaagtgcaaaaacttgggeacctectgecegtetgagegecacgt

source
1,820 1,830 1,840 1,850 1,860 1,870 1,880 1,890 1,900 1,910 1,920
AbaSI AbaSI AbaSI
Aba$SI AbaSI AbaSI AbaSI AbaSI

aatgtgttttacagcgtgatggagcagatgaagatgctcgacacgetgcagaacacgcagetagattaaccctagaaagataatcatattgtgacgtacgttaaaga
ttacacaaaatgtcgcactacctcgtctacttctacgagetgtgegacgtettgtgegtecgatctaattgggatctttctattagtataacactgecatgeaatttcet

source
BII(R) 5'TR 5'ITR

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

taatcatgtgtaaaattgacgcatgtgttttatcggtctgtatatcgaggtttatttattaatttgaatagatattaagttttattatatttacacttacatactaa
attagtacacattttaactgcgtacacaaaatagccagacatatagctccaaataaataattaaacttatctataattcaaaataatataaatgtgaatgtatgatt

source
5'TR

2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 2141-2568 bp) 10/29/2024 5:13:53 PM

taataaattcaacaaacaatttatttatgtttatttatttattaaaaaaaacaaaaactcaaaatttcttctataaagtaacaaaacttttatgagggacagccccc
attatttaagttgtttgttaaataaatacaaataaataaataattttttttgtttttgagttttaaagaagatatttcattgttttgaaaatactcecctgtegggge

gttttgaaaatactccctgtegg

source
core...sul
2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240
AbaSI AbaSI AbaSI
AbaSI AbaSI AbaSI AbaSI AbaSI AbaSI
Aba$SI Acil AbaS: Acil Acil AbaSI Acil AbaSI

ccccaaageccccagggatgtaattacgtceecteccecgetagggggcageagegagecgeccggggctecgetecggtecggegeteeccecgeateccecgagecg

ggggtttegggggtccctacattaatgeagggagggggegatcceccgtegtegeteggegggeccegaggegaggecaggecgegaggggggegtaggggetegge

source
core insul

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

Acil AbaSI

AbaSI AbaSI AbaSI AbaSI
AbaSI AbaSI AbaSI AbaSI AbaSI AbaSI AbaSI

gcagcgtgeggggacagecegggeacggggaaggtggeacgggategetttectetgaacgettetegetgetetttgagectgecagacacctggggggatacgggg
cgtcgeacgecectgtegggecegtgeeccttecaccgtgeectagegaaaggagact tgecgaagagegacgagaaacteggacgtetgtggaccceectatgeccec

source
core insul

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460
AbaSI
Aba$I Acil
Aba$SI AbaSI AbaSI AbaSI

aaaaggcctccacggecttaattaagggaggtggtecctgeagttacgecaatgataaccececcgecagaaaaatettagtagecttecctttttgttttecgtgeec
ttttccggaggtgecggaattaatteccteccaccagggacgtcaatgeggttactattgggggeggtetttttagaatcateggaagggaaaaacaaaaggcacggg

source
A43-151119
short UCOE
color: #ffffff
color: #ffffff
color: #ffffff
Synthesized DNA from GeneWiz
SegVer (WT AAV R)
SeqVer (WT AAV R)
SeqVer (SV40 F)
SeqVer (SV40 F)
CC60

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

https://benchling.com/welmoedvz/f/lib_D3qqxZMc-apex-controls/seq_P8ngqJiYa-k4-pb-to_apex-v5-nes/edit 5/34



K4-PB-TO_APEX-V5-NES (14104 bp) (from 2569-2782 bp) 10/29/2024 5:13:53 PM

w maf o S

caactcggeggattgacteggeeccctteecggaaacacccgaatcaacttctagtcaaattattgttcacgecgcaatgacccacecctggecegegtetgtggaact
gttgagccgectaactgagecggggaaggectttgtgggettagttgaagatcagtttaataacaagtgeggegttactgggtggggaccgggcgeagacaccttga

3% source »$
3» color: #ffffff »%
3» color: #ffffff »%
3» color: #ffffff »$
3» Synthesized DNA from GeneWiz »3
» SegVer (WT AAV R) »$
3» SegVer (WT AAV R) »$
3» SeqVer (SV40 F) %
T T T T T T T T T T T
2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670

- o

gacccctggtgtacaggagagttegetgetgaaagtggteccaaaggggtactagtttttaageteccaactecececteecccagegtetggaggattecacaccct
ctggggaccacatgtcctctcaagegacgactttcaccagggtttccccatgatcaaaaattcgagggttgagggggagggggtcgeagacctectaaggtgtggga

3» source »3
3» color: #ffffff »3
3» color: #ffffff »$
3» color: #ffffff »3
3» Synthesized DNA from GeneWiz »%
3» SeqVer (WT AAV R) »%
3» SeqVer (WT AAV R) >3
3» SeqVer (SV40 F) »3
< A44-151119 |
I I I I I I I I I I I
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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K4-PB-TO_APEX-V5-NES (14104 bp) (from 2783-2996 bp)

AbaSI
Acil
AbaSI

AbaSI
AbaSI Acil

Aba$I

AbaSI
Acil

AbaSI
AbaSI Acil

AbaSI

AbaSI AbaSI

cgcaccgcaggggegaggaagtgggeggagteeggttttggegecagecgetgaggetgecaagecagaaaagecaccgetgaggagacteecggtcactgtectegec
gegtggegtccecgetecttcaccegectcaggecaaaaccgeggteggegactecgacggttegtetttteggtggegactectetgaggecagtgacaggagegg

source
short UCOE
color: #ffffff
color: #ffffff
color: #ffffff
Synthesized DNA from GeneWiz
SeqVer (WT AAV R)
SeqVer (WT AAV R)
SeqVer (SV40 F)
SeqVer (SV40 F)

C54
2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880
AbaSI AbaSI
AciI AbaSI
AbaSI AbaSI Acil AbaS: AbaSI
Acil AbaSI AbaSI AbaSI AbaSI | Acil Acil AbaSI AbaSI

ccgectececcttecctececttggggaccaccgggegecacgecgegaacggtaagtgeegeggtegteggegectecgeccteeccctagggecccaatteccag

ggcggagggggaagggaggggaaccectggtggecegeggtgeggegettgecattcacggegecageageegeggaggegggagggggateceggggttaagggtce

source
short UCOE
color: #ffffff
color: #ffffff
color: #ffffff
Synthesized DNA from GeneWiz
SeqVer (WT AAV R)
SeqVer (WT AAV R)
SeqgVer (SV40 F)
SeqgVer (SV40 F)
EE38

2,890 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 2997-3317 bp) 10/29/2024 5:13:53 PM

AbaSI
AbaSI
Acil Acil AbaSI
AbaSI AbaSI AbaS$I AbaSI
AbaSI AbaSI | AbaSI AbaSI  Acil AbaSI  AbaS: AbaSI AbaSI
Acil Acil  Acil AbaS.  AbaSI AbaSI AciI AbaSI  AbaSI Acil Acil |Acil

cgggegeggegegeggeccctcecccegecgggegegegeccgetgeceegeecttegtggecgeeeggegtgggeggtgecaccecteececeeggeggeececgege
geeegegeegegegeeggggaggggggeggrccgegegegggegacggggegggaageaccggegggeegeaccegecacggtggggaggggggccgccggggcgeg
source
short UCOE
color: #ffffff
color: #ffffff
color: #ffffff
Synthesized DNA from GeneWiz
SeqVer (WT AAV R)
SeqVer (WT AAV R)
SeqgVer (SV40 F)
SeqgVer (SV40 F)

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100
AbaSI AbaSI
AbaSI AbaSI AbaSI Acil
AbaSI AbaSI AbaS: AbaSI AbaSI Acc651 AbaSI
cccttecggatgtggettga

gcagctcceggeteectececctteggatgtggettgagetgtaggegeggagggtaccagtttactecctatcagtgatagagaacgtatgaagagtttacteect
cgtcgagggecgagggagggggaagectacaccgaactegacatecgegecteccatggtcaaatgagggatagtcactatctettgeatacttectcaaatgaggga
source

short UCOE

color: #ffffff

color: #ffffff

color: #ffffff

Synthesized DNA from GeneWiz

SeqVer (WT AAV R)
SeqVer (WT AAV R)

SeqVer (SV40 F)

SeqgVer (SV40 F)
A45-151119

added via PCR
TRE3G promoter
3,200 3,210

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

AbaSI
AbaSI AbaS: AbaSI

atcagtgatagagaacgtatgcagactttactccctatcagtgatagagaacgtataaggagtttactccctatcagtgatagagaacgtatgaccagtttactcec
tagtcactatctcttgcatacgtctgaaatgagggatagtcactatctcttgecatattcctcaaatgagggatagtcactatctcttgecatactggtcaaatgaggg
source

B28-160212-F
added via PCR

TRE3G promoter

3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 3318-3638 bp) 10/29/2024 5:13:53 PM

tatcagtgatagagaacgtatctacagtttactccctatcagtgatagagaacgtatatccagtttactccctatcagtgatagagaacgtataagetttaggegtg
atagtcactatctcttgcatagatgtcaaatgagggatagtcactatctcttgecatataggtcaaatgagggatagtcactatctettgeatattcgaaatcecgeac

3» source »%
3» added via PCR »%
3> TRE3G promoter »%

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

tacggtgggcgectataaaagcagagetegtttagtgaaccgtcagatcgectggagcaattccacaacacttttgtcttataccaactttecgtaccacttectac
atgccaccecgeggatattttegtctegagcaaatcacttggeagtctageggacctegttaaggtgttgtgaaaacagaatatggttgaaaggecatggtgaaggatg

3» source 3
[ A13-MM-Tre3GF > §
[ A34-151006 > < A42-151006 C37 »$
3» added via PCR »3
S» TRE3G promoter »%
I I I I I I I I I I I
3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530
Acil AbaSI
AbaSI BamHI Acil AbaSI AbaSI AbaSI
cctcgtaaaggatccgccgccaccatgGGAAAGTCTTAC [CCGTTGAGAAGGCGAAGAA

cctcgtaaaggatccgeccgccaccatgGGAAAGTCTTACCCAACTGTGAGTGCTGATTACCAGGACGCCGTTGAGAAGGCGAAGAAGAAGCTCAGAGGCTTCATCGC

ggagcatttcctaggeggeggtggtacCCTTTCAGAATGGGTTGACACTCACGACTAATGGTCCTGCGGCAACTCTTCCGCTTCTTCTTCGAGTCTCCGAAGTAGCG
2 4 12 14 16 18 20 22 24 26

6 8 10
NP T VSADYQDAVERKAKEKEKLRGFETIA

3» source »3
| synthesized >3
| SeqVer (WT AAV R) >
[ SeqVer (TRE 3G F) »%

, KK©9

3» BB28-160401 ) source ng

) | SeqVer (SV4@ F) e

[[151...3F pcDNA3 APEX-NES 3

> >

I I I I I I I I I I
3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 3639-3852 bp) 10/29/2024 5:13:53 PM

o

TGAGAAGAGATGCGCTCCTCTAATGCTCCGTTTGGCATTCCACTCTGCTGGAACCTTTGACAAGGGCACGAAGACCGGTGGACCCTTCGGAACCATCAAGCACCCTG
ACTCTTCTCTACGCGAGGAGATTACGAGGCAAACCGTAAGGTGAGACGACCTTGGAAACTGTTCCCGTGCTTCTGGCCACCTGGGAAGCCTTGGTAGTTCGTGGGAC

GAGATTACGAGGCAAACCG

28 30 42 44 50 52 54 56 58 60

-C-P-M_H S AG T_G TKTGGPJIEG TII K H P)

3» source »3
3> synthesized »%
3» SeqVer (WT AAV R) »%
S» SegVer (TRE 3G F) »%
Ju source ng
3» SeqVer (SV40 F) %
Su pcDNA3 APEX-NES 13
[ [ [ [ [ [ [ [ [ [ [
3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740
Acil

|
CCGAACTGGCTCACAGCGCTAACAACGGTCTTGACATCGCTGTTAGGCTTTTGGAGCCACTCAAGGCGGAGTTCCCTATTTTGAGCTACGCCGATTTCTACCAGTTG

GGCTTGACCGAGTGTCGCGATTGTTGCCAGAACTGTAGCGACAATCCGAAAACCTCGGTGAGTTCCGCCTCAAGGGATAAAACTCGATGCGGCTAAAGATGGTCAAC
64 66 68 70 72 74 76 78 80 84 88 90 94 96 98

-H S A NN G_P_P-S_Q-

3» source »3
3> synthesized »S
3» SeqVer (WT AAV R) »3
3» SeqVer (TRE 3G F) »%
3 source ng
3» SeqVer (SV40 F) %
Su pCcDNA3 APEX-NES 3

[ [ [ [ [ [ [ [ [ [ [

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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K4-PB-TO_APEX-V5-NES (14104 bp) (from 3853-4066 bp) 10/29/2024 5:13:53 PM

o o -

GCTGGCGTTGTTGCCGTTGAGGTCACGGGTGGACCTAAGGTTCCATTCCACCCTGGAAGAGAGGACAAGCCTGAGCCACCACCAGAGGGTCGCTTGCCCGATCCCAC

CGACCGCAACAACGGCAACTCCAGTGCCCACCTGGATTCCAAGGTAAGGTGGGACCTTCTCTCCTGTTCGGACTCGGTGGTGGTCTCCCAGCGAACGGGCTAGGGTG
100 102 104 106 108 110 112 114 116 118 120 122 124 126 128 130 132 134

o - 0 D I INND 0 DD D I LN

» source >3
> synthesized »%
3» SeqVer (WT AAV R) »%
S» SeqVer (TRE 3G F) »%
Su source ng
3» SeqVer (SV40 F) »%
SN pcDNA3 APEX-NES ns
| | | | | | | | | |
3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950

TAAGGGTTCTGACCATTTGAGAGATGTGTTTGGCAAAGCTATGGGGCTTACTGACCAAGATATCGTTGCTCTATCTGGGGGTCACACTATTGGAGCTGCACACAAGG

ATTCCCAAGACTGGTAAACTCTCTACACAAACCGTTTCGATACCCCGAATGACTGGTTCTATAGCAACGAGATAGACCCCCAGTGTGATAACCTCGACGTGTGTTCC
136 138 140 142 144 146 148 150 152 154 156 158 160 162 164 166 168

G S DUHLURIDIVIENG KA M GJLIT BIQ DIIIVIATLLIS G G H TING AAHKD

3» source »$
3» synthesized >3
3» SeqVer (WT AAV R) >3
S» SeqVer (TRE 3G F) »%
Su source ng
3» SeqVer (SV40 F) »%
3 pcDNA3 APEX-NES ns
I I I I I I I I I I I

3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 4067-4280 bp) 10/29/2024 5:13:53 PM

GCGTTCTGGATTTGAGGGT

AGCGTTCTGGATTTGAGGGTCCCTGGACCTCTAATCCTCTTATTTTCGACAACTCATACTTCACGGAGTTGTTGAGTGGTGAGAAGGAAGGTCTCCTTCAGCTACCT

TCGCAAGACCTAAACTCCCAGGGACCTGGAGATTAGGAGAATAAAAGCTGTTGAGTATGAAGTGCCTCAACAACTCACCACTCTTCCTTCCAGAGGAAGTCGATGGA
170 172 174 176 178 180 182 184 186 188 190 192 194 196 198 200 202 204

S GIF'EGPWTSNPILIFDNSHYFTHELLSGHEKEGLLQILP

3» source »3
3» synthesized »%
3» SeqVer (WT AAV R) %
S» SeqVer (TRE 3G F) »$
3 source ng
» SeqVer (SV40 F) »$
3 PcDNA3 APEX-NES ns
I I I I I I I I I I I
4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170
Aci Acil

TCTGACAAGGCTCTTTTGTCTGACCCTGTATTCCGCCCTCTCGTTGACAAATATGCAGCGGACGAAGATGCCTTCTTTGCTGATTACGCTGAGGCTCACCAAAAGCT
AGACTGTTCCGAGAAAACAGACTGGGACATAAGGCGGGAGAGCAACTGTTTATACGTCGCCTGCTTCTACGGAAGAAACGACTAATGCGACTCCGAGTGGTTTTCGA

206 210 212 214 216 218 220 222 224 226 228 230 232 234 236 238 240
r D PV ERFP H QK L
3» source >3
3> synthesized »%
3» SeqVer (WT AAV R) »3
» SeqVer (TRE 3G F) »%
3 source ng
3» SeqVer (SV4@ F) >3
Su pcDNA3 APEX-NES 3
| | | | | | | | | | |
4,180 4,190 4,200 4,210 4,220 4,230 4,240 4,250 4,260 4,270 4,280
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 4281-4601 bp) 10/29/2024 5:13:53 PM

AbaSI
AbaSI
AbaSI AbaSI AbaSI
AbaSI AbaSI AbaS: AbaSI AbaSI AbaSI AbaSI AbaSI

TTCCGAGCTTGGGTTTGCTGATGCCGGCAAGCCCATCCCCAACCCCCTGCTGGGCCTGGACAGCACCCTGCAGCTGCCTCCCCTGGAGCGCCTGACCCTGGACTAAL
AAGGCTCGAACCCAAACGACTACGGCCGTTCGGGTAGGGGTTGGGGGACGACCCGGACCTGTCGTGGGACGTCGACGGAGGGGACCTCGCGGACTGGGACCTGATTa

CTCGCGGACTGGGACCTGATTa

242 244 246 248 250 252 254 256 258 260 262 264 266 268 270 272 274 276
S EL GF ADAGKU®PTIU®PNPLLSGILDSTLOOQLUPUP L ERILTLD =*

3559-4386
source
synthesized
SeqVer (WT AAV R)
SeqVer (TRE 3G F)
source source
SeqgVer (SV40 F)
pcDNA3 APEX-NES V5 tag NES
3» APEX2 > On primer On Primer
4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380
Nrul AbaSI Aanl AbaSI

aagtttaaactcgcgaatcgatcgeccaccccaacttgtttattgecagettataatggttacaaataaagcaatagcatcacaaatttcacaaataaageatttttt
ttcaaatttgagcgcttagetagegggtggggttgaacaaataacgtcgaatattaccaatgtttatttegttategtagtgtttaaagtgtttatttcgtaaaaaa
ttcaaatttgagcgcttagectagegggty

source

C12
C38

SeqVer (TRE 3G F)
BB29-160401

SeqVer (WT AAV R)
KK10 SV40 pA
SeqVer (SV40 F)

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

AbaSI
AbaSI AbaSI Accl  Accl AbaSI

tcactgcattctagttgtggtttgtccaaactcatcaatgtatcttatcatgtetgtatacecgtecgacctctagetagagettggegtaatcatggtcatagetgtt
agtgacgtaagatcaacaccaaacaggtttgagtagttacatagaatagtacagacatatggcagectggagatcgatctcgaaccgeattagtaccagtatcgacaa

source
SeqVer (TRE 3G F)
C31 |
SeqVer (WT AAV R)
SV40 pA
SeqgVer (SV40 F)
4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 4602-5029 bp) 10/29/2024 5:13:53 PM

Acil AbaSI AbaSI AbaSI AbaSI

tcctgtgtgaaattgttatcecgetcacaattccacacaacatacgagecggaagcataaagtgtaaagectggggtgectaatgagtgagetaactcacattaattg
aggacacactttaacaataggcgagtgttaaggtgtgttgtatgeteggecttegtatttcacatttcggaccccacggattactcactcgattgagtgtaattaac

ggcgagtgttaaggtgtgtt
source
SeqVer (TRE 3G F)
SeqVer (WT AAV R)
B19-160210

A18-MM-SV40PA_1

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

AbaSI
AbaSI
Acil AbaSI AbaSI Acil Acil Acil

cgttgegetcactgecegetttecagtegggaaacctgtegtgecagetgeattaatgaateggecaacgegeggggagaggeggtttgegtattgggegetettec
gcaacgcgagtgacgggcgaaaggtcagecctttggacagecacggtcgacgtaattacttageeggttgegegeecctctecgecaaacgcataacccgegagaagg

source source
SeqVer (TRE 3G F)
SeqVer (WT AAV R)

4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810
AbaSI Acil Af1III
AbaSI AbaSI  AbaSI Acil AbaSI AbaSI  Acil AbaSI

gcttecetegetcactgactegetgegeteggtegtteggetgeggegageggtatcagetcactcaaaggacggecgeacatgtaaggaaaattttagggatgttaa
cgaaggagcgagtgactgagcgacgegagecagcaagecgacgecgetegecatagtegagtgagtttectgecggegtgtacattecttttaaaatecctacaatt

source
SeqVer (TRE 3G F)
RBGpolyA
r-PciI-RGBpolyA
4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910 4,920
AbaSI
AbaSI AbaSI AbaSI AbaSI

agaaaaaaataacacaaaacaaaatataaaaaaaatctaacctcaagtcaaggcttttctatggaataaggaatggacagcagggggctgtttcatatactgatgac
tctttttttattgtgttttgttttatattttttttagattggagttcagttccgaaaagataccttattecttacctgtcgtccceccgacaaagtatatgactactg

source
SeqVer (TRE 3G F)
RBGpolyA

4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 5030-5457 bp) 10/29/2024 5:13:53 PM

AccB71I

ctctttatagccaacctttgttcatggecagecagecatatgggcatatgttgeccaaactctaaaccaaatactcattctgatgttttaaatgatttgeecteccatat
gagaaatatcggttggaaacaagtaccgtcggtcgtataccegtatacaacggtttgagatttggtttatgagtaagactacaaaatttactaaacgggagggtata

source
RBGpolyA
5,030 5,040 5,050 5,060 5,070 5,080 5,090 5,100 5,110 5,120 5,130
AbaSI
AbaSI
AbaSI AbaSI
AbaS: AbaSI  AbaSI

gtccttccgagtgagagacacaaaaaattccaacacactattgcaatgaaaataaatttcctttattagecagaagtcagatgetcaaggggettcatgatgtecec
caggaaggctcactctctgtgttttttaaggttgtgtgataacgttacttttatttaaaggaaataatcggtcttcagtctacgagttcccecgaagtactacagggg

source
RBGpolyA
B11-151217-R A1-151002-R
5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240
AbaSI AbaSI
AbaSI  AbaSI AbaSI AbaSI AbaSI AbaSI

ccagccaccaccttctgata

ataatttttggcagagggaaaaagatctcagtggtatttgtgagecagggeattggeccacaccagecaccaccttetgataggecagectgeacctgaggagtgaatt
tattaaaaaccgtctccctttttctagagtcaccataaacactcggtcccgtaaccggtgtggteggtggtggaagactatecgteggacgtggactectcacttaa

source
RBGpolyA
15...R
5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 5,330 5,340 5,350
AbaSI
AciI
Af1III AbaSI AbaSI AbaSI AbaS’ AbaSI

cacgcgttttagecctggecagecatatcgagatcgaagtcatcgagagegtcageagggagecatatccagatcaaaatcatccagggeateggegggecageatgtecag
gtgcgeaaaatcggaccgtegtatagetctagettcagtagetetegeagtegteectegtataggtctagttttagtaggteccgtagecgecegtegtacaggtce

source
rtTA3G

5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 5458-5885 bp) 10/29/2024 5:13:53 PM

AbaSI Acil Acil
Acil AbaS: AbaSI AbaSI
AbaSI AbaSI AbaSI| Acil AbaSI AbaSI Aba$SI AbaSI AbaSI

gtcgaagtegtccagggegteggtgggtecgecgetetegeacttecagetgettetegaggecgecagatgatcagttccaggecgaacaggaaggegggeteggege
cagcttcagcaggtcccgecagecacccaggeggegagagegtgaagtcgacgaagageteeggegtetactagtcaaggtecggettgtecttecgeccgagecgeg

source
A37...06
rtTA3G
5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560
AbaSI
AbaSI Aba$SI
AbaSI AbaSI AbaSI Aba$I AbaSI AbaSI AbaSI AbaSI

cctgtctgtcgaacagcectcgatggectgettcagecagggggggecatgetgteggtggtgggtgtetetetttectetttggegacctggtgttectgttettecage
ggacagacagcttgtcgagctaccggacgaagtcgtcccccccgtacgacagecaccacccacagagagaaaggagaaaccgetggaccacaaggacaagaaggteg

source
B77
rtTA3G
5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670
AbaSI AbaSI AbaSI AbaSI AbaSI
AbaSI AbaSI AbaSI AbaSI AbaS: AbaSI
cgtacagggcgttttccag

acgcagcccagggtgaagtggeccacggegetcagggegtacagggegtttteccaggetgaagecctgetggeacaggaaggecagetggttttecagtgtetegta
tgcgtegggtcccacttcaccgggtgecgegagteccgeatgteccgeaaaaggtecgacttegggacgaccgtgtecttecggtcgaccaaaaggtcacagageat

source
15...F
A35-...006
rtTA3G
5,680 5,690 5,700 5,710 5,720 5,730 5,740 5,750 5,760 5,770
AbaSI
AbaSI AbaSI Acil
AbaSI AbaSI = AbaSI  AbaSI AbaSI  AbaSI AbaSI AbaSI AbaSI

ctgcttcteggtgggtetggtgeccaggtgeactttggegeegteccggtggetcageagggegeatctgtagetettggegttgttecgecaggaagtectgecage
gacgaagagccacccagaccacgggtccacgtgaaaccgeggeagggecaccgagtegteecgegtagacatcgagaaccgcaacaaggegtecttcaggacggteg

source
rtTA3G

5,780 5,790 5,800 5,810 5,820 5,830 5,840 5,850 5,860 5,870 5,880
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 5886-6313 bp) 10/29/2024 5:13:53 PM

AbaSI
AbaSI  AbaSI AbaSI AbaSI AbaSI
AbaSI. AbaSI  AbaSI AbaSI  AbaSI Acil AbaSI AbaSI

tctegecttecagagggeagetgtgggtgtggtgecggtecageatctegatgggecagggegtccageagggeccgettgttettcacgtgecagtacagggtgggce
agagcggaaggtctccegtegacacccacaccacggecaggtcgtagagetaccegteccgeaggtegteccgggegaacaagaagtgeacggtcatgteccaceeg

source
rtTA3G
5,890 5,900 5,910 5,920 5,930 5,940 5,950 5,960 5,970 5,980 5,990
AccB71
AbaSI AbaSI AbaSI AbaSI AbaSI
AbaSI AbaSI Aba$I AbaSI  AbaSI AbaSI AbaSI AbaSI AbaSI

tgttccacgeccagtttetgggecagettecgggtggtcaggecctegatgeccacgeegttcageagttecagggegetgttgatcactttgetettgtecageeg
acaaggtgcgggtcaaagacccggtcgaaggeccaccagtecgggagetacgggtgeggcaagtegtcaaggtcccgegacaactagtgaaacgagaacaggtegge

source
B54-160309
A40-151006 DD39
rtTA3G
6,000 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090
AbaSI AbaSI AbaSI AbaSI
AbaSI AccIl AbaS: AbaSI AbaSI AbaSI

gctcatgtcgacattctttgeccaaaatgatgagacagcacaataaccagecacgttgeccaggagetgtaggaaaaagaagaaggcatgaacatggttageagagget
cgagtacagctgtaagaaacggttttactactctgtegtgttattggtcgtgecaacgggtectegacatectttttettettecgtacttgtaccaategtctecga

source

A41-151006

A2-151002-F AA27-151016-1F
Mini-Intron
6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200
AbaSI AbaSI AbaSI AbaSI
AbaSI Acil AbaSI AbaSI  AciI AbaSI AbaSI

Acil AbaSI Aba$: AbaSI AbaSI Acil Aba$: AbaSI  AbaSI

ctagagccgecggtcacacgccagaagecgaaccccgeectgececgteecceccgaaggeagecgtccececgeggacageeccgaggctggagagggagaagggs

gatctcggeggecagtgtgeggtetteggettggggegggacggggcagggggggettecgteggeaggggggegectgteggggetecgacctetecctettecec
source

CAG

6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 6314-6741 bp) 10/29/2024 5:13:53 PM

AbaSI
AbaSI AbaSI AbaS$SI AbaSI AcilI
Acil AbaSI AbaSI|  Acil Acil Acil AbaSI Acil
Acil AbaSI  Acil  AbaS: AbaSI| Acil AbaSI = AbaSI  AbaSI = AbaSI AbaSI

acggeggegeggegacgeacgaaggeccteeccgeeccatttecttectgecggegecgeaccgettegeeccegegecegetagagggggtgeggeggegecteccag
tgcegeegegeegetgegtgettecgggaggggegggtaaaggaaggacggecgeggegtggcgaageggggegegggegatctececcacgecgecgeggagggte

source
CAG
6,320 6,330 6,340 6,350 6,360 6,370 6,380 6,390 6,400 6,410 6,420
AbaSI
Acil
AbaSI AbaSI AbaSI AbaSI
AbaSI Acil Aba$I AbaSI AbaSI Acil Acil Aba$SI AbaS$SI

atttcggctccgecacagatttgggacaaaggaagtccctgegecctetegecacgattaccataaaaggeaatggetgeggetegeegegectegacageegeeggeg
taaagccgaggegtgtctaaaccetgtttecttcagggacgegggagagegtgetaatggtatttteegttaccgacgecgageggegeggagetgteggeggecge

source
B04-151217-F
A26-151102-F
CAG
6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520
AbaSI
Acil AbaSI Acil Aarl AbaSI
Acil AbaS: AbaSI AbaSI AbaSI AbaSI AciI
AbaSI AbaSI AbaSI Acil AciI Aba$I Acil AbaS: AbaSI AbaSI

ctecegggggecgeegegececteccccgageccteeeccggeecgaggeggececgeccegeccggeacceccacctgecgecacceccecgeecggeacggcgageee
gaggcccccggeggegeggggagggggetegggaggggeegggeteegeeggggeggggegggeegtgggggtggacggeggtggggggegggeegtgeegeteggg

source
CAG
6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630
AbaSI
AbaSI AbaSI AbaSI
AbaSI AbaSI AbaSI AbaS: AbaSI  AbaSI
Acil AbaSI  AbaSI Acil AbaSI  AbaSI AbaSI AbaSI AbaSI

cgecgecacgececgtacggageeccgeaccegaagecgggeegtgetcageaacteggggaggggggtgcagggggggttgcageccgaccgacgegeccacaccec
gecgeggtgeggggeatgecteggggegtgggetteggeecggeacgagtegttgagecectececccacgteccecccaacgtegggetggetgegegggtgtgggs

source
CAG

6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 6742-7169 bp) 10/29/2024 5:13:53 PM

AbaSI AbaSI
Acil AbaSI  AbaSI AbaSI AbaSI
AbaSI Acil  Acil AciI AbaSI AbaSI
AbaSI AbaSI AbaSI AbaSI|  Acil AbaSI Acil AbaSI

ctgctcacccceccacgcacacaccccgeacgeagectttgtteeccctegeagececceccgeaccgeggggcaccgeccecggeegegetecectegegeacactg
gacgagtggggegetgegtgtgtggggegtgcgteggaaacaaggggagegteggggggggegtggegeeeegtggegggggeeggegegaggggagegegtgtgac

source
CAG
6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840
Acil
AbaSI AbaSI
Acil AbaSI AbaSI AbaSI
Acil AbaSI Acil Acil Afel AbaSI |AbaSI Acil Acil Acil AbaSI AbaSI

cggagcgcacaaagececgegecgegeecgeagegetcacagecgeegggeagegeggagecgeacgeggegetecccacgecacacacacacgeacgeaccceccga
gecetegegtgttteggggegeggegegggegtegegagtgteggeggeeegtegegecteggegtgegeegegaggggtgegtgtgtgtgtgegtgegtgggggget

source
CAG
6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,940 6,950
AbaSI
AbaSI AbaSI AbaSI
Acil Acil AbaSI AbaSI AbaSI Afel AbaSI

gccgetececcccgcacaaagggeccteccggageccctcaaggetttcacgcageccacagaaaagaaacaagecgtcattaaaccaagegcetaattacageccggag
cggcgaggggggegtgttteeccgggagggecteggggagttccgaaagtgegteggtgtettttetttgtteggecagtaatttggttegegattaatgtegggectce

source
CAG
6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060
AbaSI
AbaSI AbaSI Acil Acil  AbaSI
Acil AbaSI AbaSI Acil AbaS: Acil AbaSI AbaSI Aba$SI
AbaSI Acil AbaSI Aba$I AbaSI AbaS: Acil AbaSI Acil |Acil |AbaS$SI AbaSI

gagaagggccgtcccgeccgetcacctgtgggagtaacgeggtcagtcagagecggggegggeggegegaggeggeggcggageggggeacggggcgaaggeagegt
ctctteccggeagggegggegagtggacacecteattgegecagtcagteteggeececgecegecgegeteegeegeegectegeeecgtgeccegettecgtegea

source
CAG

7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7,160
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 7170-7597 bp) 10/29/2024 5:13:53 PM

AbaSI
Acil AbaSI
AbaSI  Acil AbaSI Acil Acil AbaSI AbaSI Acil
AbaSI |  Acil AbaSI Acil Acil Acil AbaSI AbaSI AciI AbaSI

cgcagcgactceccgeecgecgegegettegetttttatagggeegeegecgecgecgectecgecataaaaggaaacttteggagegegeecgetetgattggetgec
gecgtegetgaggggegggeggegegcgaagegaaaaatateecggeggeggeggeggeggageggtattttectttgaaagectegegeggegagactaaccgacgg

source
B03-151217-F
CAG
7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270
Acil
Acil AbaSI AbaSI AbaSI
AbaSI Acil AbaSI Acil AbaSI Aba$SI
Acil Acil AbaSI AbaSI AbaSI AciI |AbaSI Acil

gcegeacctcetecgectegeccegeccegeecctegececgeccegeeccgectggegegegeccceccceccceccccccgeccccategetgecacaaaataattaaaa
cggegtggagaggeggageggggcgggecgeggageeggegrggggcggggrggaccgegegrgegegeggggeggeggeggcgegegtagegacgtgttttattaatttt

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

aataaataaatacaaaattgggggtggggaggggggggagatggggagagtgaagcagaacgtggggctcacctegaccatggtaatagegatgactaatacgtaga
ttatttatttatgttttaacccccacccetecceccectetaccectetcacttegtettgeacecccgagtggagetggtaccattategetactgattatgeatcet

source
B16-160126-F
CAG | CMV_enhancer
7,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490
AbaSI
AbaSI AatIl
AbaSI AbaSI AbaSI Acil AbaSI AbaSI

tgtactgccaagtaggaaagtcccataaggtcatgtactgggeataatgecaggegggecatttaccgtcattgacgtcaatagggggegtacttggeatatgatac
acatgacggttcatcctttcagggtattccagtacatgaccegtattacggtccgeccggtaaatggecagtaactgeagttatececcgeatgaaccgtatactatg

source
CMV_enhancer

7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,580 7,590
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 7598-8132 bp) 10/29/2024 5:13:53 PM

AatII AbaSI
AbaSI AbaSI AbaSI Aba$SI AbaSI

acttgatgtactgccaagtgggcagtttaccgtaaatactccacccattgacgtcaatggaaagtcectattggegttactatgggaacatacgtcattattgacgt
tgaactacatgacggttcacccgtcaaatggcatttatgaggtgggtaactgecagttacctttcagggataaccgcaatgatacccttgtatgecagtaataactgea

source
B10-151217-R
CMV_enhancer

7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700
AbaSI AbaSI AbaSI AbaSI
AatIl AciIl Acil Acil AbaSI Acil

caatgggcgggggtegttgggeggtcagecaggegggecatttaccgtaagttatgtaacgeggaactccatatatgggetatgaactaatgaccccgtaattgatt
gttacccgeccccagecaacccgecagteggtecgeccggtaaatggeattcaatacattgegecttgaggtatatacecgatacttgattactggggeattaactaa

source
CMV_enhancer

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

AbaSI AbaSI

actattaataactagtcaataatcaatgtcaataaaatatctttattttcattacatctgtgtgttggttttttgtgtgaatcgatagtactaacatacgetctcca
tgataattattgatcagttattagttacagttattttatagaaataaaagtaatgtagacacacaaccaaaaaacacacttagctatcatgattgtatgegagaggt

source
f-17-trans.block.
CMV_enhancer Transcription blocker
7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910
AbaSI AbaSI
AbaSI AbaSI Aar’ AbaSI AbaSI AbaSI

tcaaaacaaaacgaaacaaaacaaactagcaaaataggctgtccccagtgcaagtgecaggtgecagaacatttctetgagetcacggggacageccccccccaaage
agttttgttttgetttgttttgtttgatecgttttatccgacaggggtcacgttcacgtccacggtcttgtaaagagactcgagtgecectgtegggggggggttteg

source
Transcription blocker | chick cHS4 insulator(1)
7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020
AbaSI AbaSI AbaSI Acil
AbaSI AbaSI AbaSI AbaSI AbaSI AbaSI
AbaSI Acil AbaS: Acil Acil AbaSI  Acil AbaSI  AbaSI

ccccagggatgtaattacgtcccteccecgetagggggeageagegagecgeecggggetecgeteeggtecggegetececccgeateccegageeggeagegtge
ggggtecctacattaatgecagggagggggegateceecgtegtegeteggegggeeccgaggegaggccaggecgegaggggggegtaggggeteggecgtegeacg

source
chick cHS4 insulator(1)

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

https://benchling.com/welmoedvz/f/lib_D3qqxZMc-apex-controls/seq_P8ngqJiYa-k4-pb-to_apex-v5-nes/edit 21/34



K4-PB-TO_APEX-V5-NES (14104 bp) (from 8133-8667 bp) 10/29/2024 5:13:53 PM

AbaSI AbaSI
AbaSI AbaSI AbaSI AbaSI AbaSI AbaSI AbaSI

ggggacageccgggeacggggaaggtggcacgggategetttectetgaacgettetegetgetetttgagectgecagacacctggggggatacggggaaaaagett
ccectgtegggecegtgececttecacegtgecctagegaaaggagacttgegaagagegacgagaaacteggacgtetgtggaccecectatgecectttttegaa

source
chick cHS4 insulator(1)

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

AbaSI AbaSI
AbaSI AbaSI AbaSI AbaSI

taggctgaaagagagatttagaatgacagaatcatagaacggectgggttgcaaaggagcacagtgetcatccagatccaaccecctgetatgtgeagggtcatcaa
atccgactttctctctaaatcttactgtcttagtatcttgecggacccaacgtttectegtgtcacgagtaggtctaggttgggggacgatacacgteccagtagtt

source
chick cHS4 insulator(1)

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

ccagcagcccaggetgeccagagecacatccagectggecttgaatgectgecagggatggggecatccacagectecttgggecaacctgttcagtgegtcaccaceet
ggtcgtcgggtecgacgggtcteggtgtaggteggaccggaacttacggacgtccctaccecgtaggtgteggaggaaccegttggacaagtcacgecagtggtggga

source
chick cHS4 insulator(1)

8,350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450
AbaSI
AbaSI AbaSI AbaSI
AccB7I AbaSI AbaS:: AbaSI AbaSI

ctgggggaaaaactgectectcatatccaacccaaacctecectgtetcagtgtaaagecatteccecttgtectatcaagggggagtttgetgtgacattgttggt
gacccecctttttgacggaggagtataggttgggtttggaggggacagagtcacatttcggtaagggggaacaggatagttecccectcaaacgacactgtaacaacca

source
chick cHS4 insulator(1)

8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560
AbaSI
Af1III AbaSI Aba$I AbaSI Aarl AbaSI AbaSI

ctggggtgacacatgtttgecaattcagtgecatcacggagaggecagatcttggggataaggaagtgcaggacageatggacgtgggacatgeaggtgttgagggetce
gaccccactgtgtacaaacggttaagtcacgtagtgectctecgtctagaacccctattecttcacgtectgtegtacctgecaccetgtacgtccacaacteecgag

source
chick cHS4 insulator(1)

8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 8668-9202 bp) 10/29/2024 5:13:53 PM

AbaSI Af1II
AbaSI AbaSI AbaSI AbaSI AbaSI

tgggacactctccaagtcacagcgttcagaacagccttaaggataagaagataggatagaaggacaaagagcaagttaaaacccagcatggagaggagcacaaaaag
accctgtgagaggttcagtgtcgecaagtcttgtcggaattcctattcttctatectatecttectgtttectegttcaattttgggtegtacctetectegtgttttte

source
chick cHS4 insulator(1)

8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770
AbaSI
Aba$SI
AbaSI AbaSI AbaSI AbaS: AbaSI AbaSI AbaSI

gccacagacactgetggtcectgtgtctgagectgeatgtttgatggtgtetggatgcaagecagaaggggtggaagagettgectggagagatacagetgggtcagt
cggtgtctgtgacgaccagggacacagactcggacgtacaaactaccacagacctacgttegtettecccaccttetegaacggacctetctatgtegacccagtcea

source
chick cHS4 insulator(1)

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

AbaSI
Aba$SI AbaSI AbaSI AbaSI

aggactgggacaggcagctggagaattgccatgtagatgttcatacaatcgtcaaatcatgaaggctggaaaagecctccaagatccccaagaccaaccccaaccca
tcctgaccctgtecgtegacctcttaacggtacatctacaagtatgttagecagtttagtacttecgaccttttegggaggttctaggggttetggttggggttgggt

source
chick cHS4 insulator(1)

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

cccaccgtgeccactggecatgtcecteagtgecacatecccacagttcttcatcacctecagggacggtgacceccecacctecgtgggeagetgtgecactgeag

gggtggcacgggtgaccggtacagggagtcacggtgtaggggtgtcaagaagtagtggaggtecctgecactgggggggtggaggcaccegtegacacggtgacgte
source
chick cHS4 insulator(1)

8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090
AbaSI
AbaSI AbaSI AbaSI
Acil AbaSI AbaS: AbaSI  AbaSI

caccgctctttggagaaggtaaatcttgectaaatccageccgacecteccctggeacaacgtaaggecattatctetecatccaacteccaggacggagtcagtgagaa
gtggcgagaaacctcttccatttagaacgatttaggtegggetgggaggggaccgtgttgeattecggtaatagagagtaggttgaggtectgectcagtcactcett

source
chick cHS4 insulator(1)

9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 9203-9630 bp) 10/29/2024 5:13:53 PM

AbaSI
AbaSI
Aanl AbaSI AbaSI  AbaSI  AbaSI
AbaSI AbaS: AbaSI AbaS.  AbaSI AbaSI

tattataacttcgtatagcatacattatacgaagttatgggcagagegcacatcgeccacagtccccgagaagttggggggaggggtceggecaattgaaccggtgect
ataatattgaagcatatcgtatgtaatatgcttcaatacccgtctcgegtgtagegggtgtcaggggctettcaacceccctecccagecgttaacttggecacgga

source
loxP
color: #ffffff EF-1-alpha core promoter
9,210 9,220 9,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300
AbaSI

AbaSI.

AbaSI AbaS$I
AbaSI Acil AbaSI Acil AbaSI AbaSI AclI

agagaaggtggegeggggtaaactgggaaagtgatgtegtgtactggetecgecttttteccgagggtgggggagaaccgtatataagtgeagtagtegecgtgaac
tctettecaccgegeccecatttgacectttcactacagcacatgaccgaggeggaaaaagggcteccaccecctettggeatatattcacgtcatcageggeacttg

source
EF-1-alpha core promoter

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

gttctttttcgeaacgggtttgecgecagaacacaggtaagtgeegtgtgtggtteccgegggectggectetttacgggttatggecettgegtgecttgaattac
caagaaaaagcgttgcccaaacggeggtcttgtgtecattcacggcacacaccaagggegeccggaccggagaaatgeccaataccgggaacgeacggaacttaatg

source
E22
EF-1-alpha core promoter EF-1-alpha intron A
9,420 9,430 9,440 9,450 9,460 9,470 9,480 9,490 9,500 9,510 9,520
AbaSI
AbaSI.
AbaSI
AbaSI AbaSI AbaSI Af1II AbaSI AbaSI

ttccacctggetgecagtacgtgattettgateccgagettegggttggaagtgggtgggagagttcgaggecttgegettaaggagececettegectegtgettgag
aaggtggaccgacgtcatgcactaagaactagggctcgaageccaaccttcacccaccetetcaagetecggaacgegaattecteggggaageggageacgaactce

source
E56
EF-1-alpha intron A
9,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 9631-10058 bp) 10/29/2024 5:13:53 PM

Acil
AbaSI AbaSI AbaSI
AbaSI AbaSI| Acil AbaSI AbaSI AbaSI AbaSI AbaSI

ttgaggectggectgggegetggggecgecgegtgegaatctggtggeaccttegegeetgtctegetgetttegataagtctetagecatttaaaatttttgatga
aactccggaccggaccecgegaccccggeggegeacgettagaccaccgtggaagegeggacagagegacgaaagetattcagagateggtaaattttaaaaactact

source
El
D74
EF-1-alpha intron A
9,640 9,650 9,660 9,670 9,680 9,690 9,700 9,710 9,720 9,730
Acil
AbaSI Acil AbaSI
AbaSI AbaSI AbaSI Acil AbaSI AbaSI AbaSI Acil AbaSI

cctgetgegacgetttttttctggecaagatagtettgtaaatgegggecaagatctgeacactggtattteggtttttggggecgegggeggegacggggecegtge
ggacgacgctgcgaaaaaaagaccgttctatcagaacatttacgeccggttctagacgtgtgaccataaageccaaaaaccecggegecegecgetgeccegggeacg

source
EF-1-alpha intron A

9,740 9,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840
AbaSI AbaSI
Af1III AbaSI AbaSI
AbaSI AbaSI Acil AbaSI  Acil |AbaS: AbaSI AbaSI

gtcccagegceacatgttcggegaggeggggectgegagegeggecaccgagaateggacgggggtagtetcaagetggeeggectgetetggtgectggectegege
cagggtcgegtgtacaageegeteegeeccggacgetegegecggtggetettagectgeecccatcagagttcgacecggecggacgagaccacggaccggagegesg

source
EF-1-alpha intron A

9,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 9,930 9,940 9,950
AbaSI
Acil AbaSI AbaSI AbaSI
AbaSI AciI  AbaSI AbaSI Acil AbaSI AbaSI AbaSI
Acil |AbaSI |AbaSI Aba$: AbaSI AbaSI Aba$SI Acil AbaSI Aba$I

cgeegtgtategeecccgecctgggeggeaaggetggeceggteggecaccagttgegtgageggaaagatggecgetteceggeectgetgecagggagectcaaaatgg
gcggeacatageggggegggacecgecgttecgaccgggecageegtggtcaacgeactegectttetaccggegaagggecgggacgacgteectegagttttace

source
EF-1-alpha intron A

9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 10059-10486 bp) 10/29/2024 5:13:53 PM

AbaSI
AbaSI
Acil AbaSI AbaSI
Acil AbaSI| Acil AbaSI AbaSI AbaSI  AbaSI AbaSI

aggacgcggcegetegggagagegggegggtgagtcacccacacaaaggaaaagggectttecgtectcageegtegettecatgtgacteccacggagtacegggegec
tcctgegecgegagecctctegeccgeccactcagtgggtgtgtttecttttceccggaaaggcaggagteggeagegaagtacactgaggtgectcatggecegegg

source
D75
EF-1-alpha intron A
10,060 10,070 10,080 10,090 10,100 10,110 10,120 10,130 10,140 10,150 10,160
AbaSI
AbaSI AbaSI AbaSI AbaSI AbaSI Adel

gtccaggcacctcgattagttctegegettttggagtacgtegtetttaggttggggggaggggttttatgegatggagtttccccacactgagtgggtggagactg
caggtccgtggagctaatcaagagegegaaaacctcatgecagecagaaatccaacceccctecccaaaatacgetacctcaaaggggtgtgactcacccacctetgac

source
D48
EF-1-alpha intron A
10,170 10,180 10,190 10,200 10,210 10,220 10,230 10,240 10,250 10,260 10,270
AbaSI
AbaSI AbaSI AbaSI AbaSI

aagttaggccagcttggcacttgatgtaattctccttggaatttgecctttttgagtttggatecttggttcattctcaagectcagacagtggttcaaagttttttt
ttcaatccggtcgaaccgtgaactacattaagaggaaccttaaacgggaaaaactcaaacctagaaccaagtaagagttcggagtctgtcaccaagtttcaaaaaaa

source
EFla-F
E20
EF-1-alpha intron A
10,280 10,290 10,300 10,310 10,320 10,330 10,340 10,350 10,360 10,370
AbaSI
Aatll Acil
AbaSI AbaSI  AbaSI AbaSI
AbaSI AbaSI  Acil  AbaSI AbaSI AbaSI

cttccatttcaggtgtcgtgatttaaatcccaccatgaccgagtacaageccacggtgegectegecacccgegacgacgtcecccagggecgtacgeacectegeeg
gaaggtaaagtccacagcactaaatttagggtggtactggetcatgttegggtgecacgeggageggtgggegetgetgeaggggteceggeatgegtgggageggce

source
EF-... A : { PuroR

10,390 10,400 10,410 10,420 10,430 10,440 10,450 10,460 10,470 10,480
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 10487-10914 bp) 10/29/2024 5:13:53 PM

AbaSI
AbaSI
AbaSI Acil AbaSI | AbaSI AbaSI
Acil Acil AbaSI AccIII AbaSI Acil AbaSI AbaSI

ccgegttegecgactacccegecacgegecacaccgtegatecggaccgecacategagegggtcaccgagetgeaagaactettectecacgegegtegggetegac
ggcgcaageggetgatggggeggtgcgeggtgtggeagetaggectggeggtgtagetegeccagtggetegacgttettgagaaggagtgegegeageecgagetg

source
B40-160210
PuroR
10,490 10,500 10,510 10,520 10,530 10,540 10,550 10,560 10,570 10,580 10,590
AbaSI AbaSI AbaSI
AbaSI Acil Acil AbaSI AbaSI Acil
AbaS: AbaSI  Acil AbaSI AbaSI AbaSI AbaSI  Acil Acil AbaSI

atcggcaaggtgtgggtcgeggacgacggegeecgeegtggeggtetggaccacgeeggagagegtcegaagegggggeggtgttegecgagateggeecgegeatgge
tagccgttccacacccagegectgetgeegeggeggeaccgecagacctggtgeggectetegeagettegeeccegecacaageggetetageegggegegtaceg

source
PuroR
10,600 10,610 10,620 10,630 10,640 10,650 10,660 10,670 10,680 10,690 10,700
AbaSI AbaSI AbaSI
AbaSI AbaSI Acil AbaSI AbaSI AbaSI AbaSI
AbaSI Acil AbaSI AbaS: AbaSI Acil AbaSI Acil AbaS: AbaSI

cgagttgagcggttcceggetggeegegecagcaacagatggaaggectectggegecgeaccggeccaaggageecgegtggttectggecaccgteggagtetege
gctcaactcgeccaagggecgaccggegegtegttgtetaccttecggaggacegeggegtggeegggttectegggegecaccaaggaceggtggeagectcagageg

source
B41-160210
PuroR
10,710 10,720 10,730 10,740 10,750 10,760 10,770 10,780 10,790 10,800
AbaSI
AbaSI AbaSI  Acil AbaSI

AbaSI AbaSI AbaSI AbaSI AbaSI

AbaSI = AbaS: AbaSI Aba$SI AbaS: Acil AbaSI  Acil  Acil

ccgaccaccagggcaagggtctgggeagegecgtegtgetecccggagtggaggeggecgagegegecggggtgeccgecttectggagacctecgegeeccgeaac
ggctggtggteccgtteccagaccegtegeggeageacgaggggectcacctecgecggetegegeggecccacgggeggaaggacctetggaggegeggggegttyg

source

PuroR

10,810 10,820 10,830 10,840 10,850 10,860 10,870 10,880 10,890 10,900 10,910
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 10915-11342 bp) 10/29/2024 5:13:53 PM

AbaSI AatIl AbaSI
AbaSI Acil AbaSI  AbaSI AbaSI AbaSI AbaSI  Acil AbaSI AbaSI
AbaSI AbaSI Aba$SI Acil AbaSI AbaSI Acil AdeI AbaSI AbaSI AbaSI

ctccccttetacgageggeteggettcaccgtcaccgecgacgtegaggtgeccgaaggaccgegeacctggtgeatgaceccgecaageecggtgecggategggaga
gaggggaagatgctcgecgagecgaagtggeagtggeggetgeagetecacgggettectggegegtggaccacgtactgggegttegggecacggectageectcet

source
B42-160210
B18-160210
B31B...210
PuroR
10,920 10,930 10,940 10,950 10,960 10,970 10,980 10,990 11,000 11,010 11,020
AbaSI AbaSI
Aba$I Acil
Acil AatII AbaSI AbaSI AbaSI AbaSI Acil AbaSI

gggcagaggaagtctgetaacatgeggtgacgtcgaggagaatectggeccaccggteectgecgetaaacgggtcaaactegacggeggttetggaggtectgetg
ccecgtetecttcagacgattgtacgecactgeagetectettaggaccgggtggecagggacggegatttgeccagtttgagetgecgecaagacctecaggacgac

1 2 3 4 5 6 7 8 9 1 2
P AA KRV K L D P A
11080-11106 11...
source
T2A
B63-...rev
E10 mycNLS
11,030 11,040 11,050 11,060 11,070 11,080 11,090 11,100 11,110 11,120
AbaSI AbaSI
AbaSI Acil AbaSI AbaSI AbaSI

caaagcgcgttaagttggatggagggtcagggggagecaccgecaccatggtgtctaagggcgaagagetgattaaggagaacatgecacatgaagetgtacatggag
gtttcgegeaattcaacctacctcccagteecceteggtggeggtggtaccacagattecegettetegactaattectettgtacgtgtacttegacatgtacctce
34 5 6 7 8 9

AK R V K L D

11122-11148

source
mycNLS mTagBFP2
11,130 11,140 11,150 11,160 11,170 11,180 11,190 11,200 11,210 11,220 11,230
AbaSI
AbaSI AbaSI AbaSI
AbaSI AbaSI AbaS$I AbaSI AbaSI Aba$l AbaSI Acil

ggcaccgtggacaaccatcacttcaagtgcacatccgagggegaaggcaageectacgagggecacccagaccatgagaatcaaggtggtcgagggeggeecteteec
ccgtggeacctgttggtagtgaagttcacgtgtaggeteccgettecgttegggatgeteccgtgggtetggtactettagttecaccageteecgecgggagagegs

source
mTagBFP2

11,240 11,250 11,260 11,270 11,280 11,290 11,300 11,310 11,320 11,330 11,340
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 11343-11877 bp) 10/29/2024 5:13:53 PM
AbaSI AbaSI AbaSI

AbaSI  AbaSI AbaSI AbaSI AbaSI AbaSI  AbaS:

cttcgecttcgacatcetggetactagettectetacggecagecaagaccttcatcaaccacacccagggeatecccgacttcttcaageagtectteectgaggget
gaagcggaagctgtaggaccgatgatcgaaggagatgecgtegttctggaagtagttggtgtgggteccgtaggggctgaagaagttegtcaggaagggacteccga

source
mTagBFP2
11,350 11,360 11,370 11,380 11,390 11,400 11,410 11,420 11,430 11,440
AbaSI AbaSI
AbaSI AbaSI Acil AbaSI AbaSI AbaSI

tcacatgggagagagtcaccacatacgaagacgggggcgtgetgaccgetacccaggacaccagectccaggacggetgectcatctacaacgtcaagatcagaggg
agtgtaccctctctcagtggtgtatgettctgeccecgeacgactggegatgggtectgtggteggaggtectgecgacggagtagatgttgeagttetagtetecec

source
mTagBFP2
11,460 11,470 11,480 11,490 11,500 11,510 11,520 11,530 11,540 11,550
AbaSI
AbaSI Aba$I
AbaSI AbaSI AbaSI  AbaSI AbaSI
Aba$I AbaSI AbaSI AbaSI Acil AciI AbaSI

gtgaacttcacatccaacggccctgtgatgecagaagaaaacacteggetgggaggecttcaccgagacgetgtacccegetgacggeggectggaaggecagaaacga
cacttgaagtgtaggttgccgggacactacgtcttettttgtgagecgaccctecggaagtggetctgegacatggggegactgeegeeggacctteegtetttget

source
B05-151217-F
A75-151217-F
mTagBFP2
11,560 11,570 11,580 11,590 11,600 11,610 11,620 11,630 11,640 11,650 11,660
AbaSI Acil
AbaSI AbaSI AbaSI AbaSI AbaSI Acil AbaSI Accl

catggccctgaagetegtgggegggagecatctgategeaaacgecaagaccacatatagatccaagaaacccgetaagaacctcaagatgectggegtetactatg
gtaccgggacttcgagecacccgeccteggtagactagegtttgeggttetggtgtatatctaggttetttgggegattecttggagttctacggaccgecagatgatac

source
mTagBFP2
11,670 11,680 11,690 11,700 11,710 11,720 11,730 11,740 11,750 11,760 11,770
AbaSI AbaSI AbaSI AbaSI
AbaSI AbaSI AbaSI AbaSI |Adel AbaSI AbaSI AbaSI

tggactacagactggaaagaatcaaggaggccaacaacgagacctacgtcgageageacgaggtggecagtggecagatactgegaccteectageaaactggggeac
acctgatgtctgacctttcttagttcctecggttgttgetetggatgecagetegtegtgetecaccgtcaccggtctatgacgetggagggategtttgacceegtg

source
mTagBFP2

11,780 11,790 11,800 11,810 11,820 11,830 11,840 11,850 11,860 11,870
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 11878-12305 bp) 10/29/2024 5:13:53 PM
AbaSI  Acil AbaSI AbaSI

AbaSI Acil AbaSI AbaSI AbaSI AbaSI AbaSI

aagcttaattaggcggecgetaagaattctgtgecttetagttgecagecatetgttgtttgeeccctececegtgecttecttgaccctggaaggtgecacteccac
ttcgaattaatccgecggegattcttaagacacggaagatcaacggteggtagacaacaaacggggagggggcacggaaggaactgggaccttecacggtgagggtg

source
E55
PCR2 { bGH poly(A) signal
11,880 11,890 11,900 11,910 11,920 11,930 11,940 11,950 11,960 11,970 11,980
AbaSI
AbaSI AbaS: AbaSI

tgtcctttcctaataaaatgaggaaattgecatcgeattgtctgagtaggtgtcattetattetggggggtggggtggggcaggacagcaagggggaggattgggaag
acaggaaaggattattttactcctttaacgtagcgtaacagactcatccacagtaagataagaccceccaccccaccecgtectgtegttecccctectaacecttce

source
C06-160304-R
bGH poly(A) signal

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

acaatagcaggcatgctggggatgeggtgggctctatggataacttcgtatagecatacattatacgaagttatttggtatggettttteccegtatecceccaggtg
tgttatcgtccgtacgacccctacgecacccgagatacctattgaageatategtatgtaatatgettcaataaaccataccgaaaaaggggeataggggggtecac

source
loxP
bGH poly(A) signal color: #ffffff core insul(1)
12,100 12,110 12,120 12,130 12,140 12,150 12,160 12,170 12,180 12,190
AbaSI
AbaSI
AbaSI AbaSI  Acil AbaSI  AbaS:
AbaSI AbaSI AbaSI AbaSI AbaSI AbaSI AbaSI |Acil

tctgcaggectcaaagagcagegagaagegttcagaggaaagegatccegtgecacctteccegtgecegggetgteccegeacgetgeeggeteggggatgeggggg
agacgtccgagtttctegtegetcttegecaagtetectttegetagggecacggtggaaggggcacgggeccgacaggggegtgegacggecgageccctacgeccec

source
core insul(1)

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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K4-PB-TO_APEX-V5-NES (14104 bp) (from 12306-12840 bp) 10/29/2024 5:13:53 PM

Acil
AbaSI AbaSI
AbaSI AbaSI AbaSI AbaSI
AbaSI Acil Acil AbaS: AbaSI AbaSI AbaSI

gagcgecggaccggageggageeccgggeggctegetgetgeccectagegggggagggacgtaattacateectgggggetttgggggggggctgtecctgattet
ctcgeggeetggectegecteggggecegecgagegacgacgggggategeceectecctgeattaatgtagggacceccgaaacceccecccecgacagggactaaga

source
core insul(1)

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

AbaSI

ataacaagaaaatatatatataataagttatcacgtaagtagaacatgaaataacaatataattatcgtatgagttaaatcttaaaagtcacgtaaaagataatcat
tattgttcttttatatatatattattcaatagtgcattcatcttgtactttattgttatattaatagcatactcaatttagaattttcagtgcattttctattagta

source
12,420 12,430 12,440 12,450 12,460 12,470 12,480 12,490 12,500 12,510
AbaSI
Aba$SI Acil
Acil Acil AbaSI AbaSI AbaSI AbaSI

ctaaat

gcgtcattttgactcacgeggtegttatagttcaaaatcagtgacacttaccgeattgacaagecacgectcacgggagetccaageggegactgagatgtectaaat
cgcagtaaaactgagtgcgecagcaatatcaagttttagtcactgtgaatggegtaactgttegtgeggagtgeectegaggttegecgetgactctacaggattta

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

gcacagcgacggat

gcacagcgacggattcgegetatttagaaagagagagcaatatttcaagaatgecatgegtcaattttacgcagactatctttctagggttaatctagetgeatcagg
cgtgtegetgectaagegegataaatctttetetectegttataaagttcttacgtacgecagttaaaatgegtctgatagaaagatcccaattagategacgtagtec

source
' 3'ITR
12,630 12,640 12,650 12,660 12,670 12,680 12,690 12,700 12,710 12,720 12,730
AbaSI  Acil
AbaSI AbaSI AbaSI
AbaSI AbaSI AbaSI  AbaS: AbaSI Acil AbaSI

atcatatcgtcgggtcttttttecggetcagtcatcgeccaagetggegetatetgggeateggggaggaagaagecegtgectttteeccgegaggttgaageggea
tagtatagcagcccagaaaaaaggccgagtcagtagegggttegaccgegatagacccgtagecectecttettegggecacggaaaagggegetecaacttegeegt

source

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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K4-PB-TO_APEX-V5-NES (14104 bp) (from 12841-13375 bp) 10/29/2024 5:13:53 PM

AbaSI AbaSI AbaSI AbaSI

tggaaagagtttgccgaggatgactgetgetgeattgacgttgagegaaaacgcacgtttaccatgatgattegggaaggtgtggecatgeacgectttaacggtga
acctttctcaaacggctcctactgacgacgacgtaactgcaactcgettttgegtgecaaatggtactactaageecttccacaccggtacgtgeggaaattgecact

source
12,850 12,860 12,870 12,880 12,890 12,900 12,910 12,920 12,930 12,940
AbaSI AbaSI
AbaSI AbaSI
AbaSI AbaSI AciI AccIII AccIII AbaSI AbaSI

actgttcgttcaggccacctgggataccagttegtegeggettttccggacacagttecggatggtcageccgaagegecatcagcaacccgaacaataccggegaca
tgacaagcaagtccggtggaccctatggtcaageagegecgaaaaggectgtgtcaaggectaccagtegggettegegtagtegttgggettgttatggecgetgt

source
12,950 12,960 12,970 12,980 12,990 13,000 13,010 13,020 13,030 13,040 13,050
AbaSI Acil AbaSI AbaSI  AbaSI
AbaSI AbaSI AbaS: AbaSI Acil AbaSI AbaSI Acil

gceggaactgeegtgeeggtgtgecagattaatgacageggtgeggegetgggatattacgtcagegaggacgggtatectggetggatgecgecagaaatggacatgg
cggecttgacggecacggecacacgtctaattactgtegecacgecgegaccctataatgeagtegetectgeccataggaccgacctacggegtetttacctgtacce

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

ataccccgtgagttacccggegggegegettggegtaatcatggtcatagetgtttectgtgtgaaattgttatecgetcacaatteccacacaacatacgagecgga
tatggggcactcaatgggeccgeecgegegaaccgcattagtaccagtatcgacaaaggacacactttaacaataggegagtgttaaggtgtgttgtatgeteggecet

source
pLac(F)
B19-160210
A18-MM-SV40PA_1
13,170 13,180 13,190 13,200 13,210 13,220 13,230 13,240 13,250 13,260
AbaSI
AbaSI
AbaSI AbaSI Acil AbaSI

agcataaagtgtaaagcctggggtgectaatgagtgagetaactcacattaattgegttgegetcactgeccgetttecagtegggaaacctgtegtgecagetgea
tcgtatttcacatttcggaccccacggattactcactcgattgagtgtaattaacgcaacgegagtgacgggegaaaggtcagecctttggacagecacggtegacgt

source

13,270 13,280 13,290 13,300 13,310 13,320 13,330 13,340 13,350 13,360 13,370
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 13376-13910 bp) 10/29/2024 5:13:53 PM

Acil
AbaSI AbaSI
AbaSI Acil Acil Acil AbaSI AbaSI AbaSI Acil

ttaatgaatcggccaacgegeggggagaggeggtttgegtattgggegetettecgettectegetcactgactegetgegeteggtegtteggetgeggegagegg
aattacttagccggttgegegeecctctecgecaaacgecataacccgegagaaggegaaggagegagtgactgagegacgegagecageaagecgacgeegetegec

source
13,380 13,390 13,400 13,410 13,420 13,430 13,440 13,450 13,460 13,470 13,480
AbaSI
Acil AbaSI AbaSI Af1III AbaSI AbaSI

tatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaag
atagtcgagtgagtttccgeccattatgccaataggtgtcttagteccectattgegtectttettgtacactegttttecggtegttttecggtecttggeattttte

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

AbaSI

AbaSI AbaSI

Acil AbaSI Acil AbaSI AbaSI AbaSI

gcegegttgetggegtttttecataggeteegeeccectgacgagecatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagatacca
cggcgeaacgaccgcaaaaaggtatccgaggeggggggactgetegtagtgtttttagetgegagttcagtetecacegetttgggetgtectgatatttctatggt

source
E61
13,600 13,610 13,620 13,630 13,640 13,650 13,660 13,670 13,680 13,690
AbaSI
AbaSI AbaS:
AbaSI AbaSI AbaSI  Acil |AbaSI Acil AbaSI AbaSI

ggegttteeccetggaagetecectegtgegetetectgttecgaccetgecgettaccggatacctgtecgectttetecettegggaagegtggegetttcteata
ccgcaaagggggaccttcgagggagcacgegagaggacaaggetgggacggegaatggectatggacaggeggaaagagggaageccttegecaccgegaaagagtat

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

gctcacgectgtaggtatctcagtteggtgtaggtegttegeteccaagetgggetgtgtgecacgaaccccecgttcageccgaccgetgegecttatecggtaactat
cgagtgcgacatccatagagtcaagccacatccagcaagegaggttcgacccgacacacgtgettggggggcaagtegggetggegacgeggaataggecattgata

source

13,810 13,820 13,830 13,840 13,850 13,860 13,870 13,880 13,890 13,900 13,910
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K4-PB-TO_APEX-V5-NES (14104 bp) (from 13911-14104 bp) 10/29/2024 5:13:53 PM

AbaSI AbaSI
AbaSI AbaSI AbaSI AbaSI Aba$SI Acil AbaSI

cgtcttgagtccaacceggtaagacacgacttatcgecactggecageagecactggtaacaggattagcagagegaggtatgtaggeggtgetacagagttcttgaa
gcagaactcaggttgggccattetgtgetgaatageggtgaccgtegteggtgaccattgtectaategtctegetecatacatccgecacgatgtetcaagaactt

source

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

AbaSI AbaSI AbaSI AbaSI

gtggtggectaactacggetacactagaaggacagtatttggtatctgegetetgetgaagecagttacctteggaaaaagagttgg
caccaccggattgatgecgatgtgatcttectgtcataaaccatagacgegagacgactteggtcaatggaagectttttetcaace

source

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