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(from 1-535 bp) 7/20/2022 4:02:20 PM

Tight-pNLCol1-Luc2 (6844 bp)

PaeR71
PspXI
NheI XhoI
Sfil KpnI  SacI BmtI

Bgll Acc65I  Eco53kI | TliI

GGCCTAACTGGCCGGTACCTGAGCTCGCTAGCCTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGATGTCG
CCGGATTGACCGGCCATGGACTCGAGCGATCGGAGCTCAAATGAGGGATAGTCACTATCTCTTGCATACAGCTCAAATGAGGGATAGTCACTATCTCTTGCTACAGC

TRE Tight
MCS

10 20 30 40 50 60 70 80 90 100

AGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTC
TCAAATGAGGGATAGTCACTATCTCTTGCATACAGCTCAAATGAGGGATAGTCACTATCTCTTGCATACAGCTCAAATGAGGGATAGTCACTATCTCTTGCATACAG

TRE Tight
MCS

110 120 130 140 150 160 170 180 190 200 210

Stul

GAGTTTATCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGGTAGGCGTGTACGGTGGGAGGCCTATATAAGCA
CTCAAATAGGGATAGTCACTATCTCTTGCATACAGCTCAAATGAGGGATAGTCACTATCTCTTGCATACAGCTCCATCCGCACATGCCACCCTCCGGATATATTCGT

minCMV
TRE Tight
MCS
220 230 240 250 260 270 280 290 300 310 320
SaclI HindIII Apal
Eco53kI EcoRI PspOMI

GAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGAATTCAAGCTTGGCAATCCGGTACTGTTGGTAAAGCCACCATGGAAGATGCCAAAAACATTAAGAAGGGCCCA
CTCGAGCAAATCACTTGGCAGTCTAGCGGACCTCTTAAGTTCGAACCGTTAGGCCATGACAACCATTTCGGTGGTACCTTCTACGGTTTTTGTAATTCTTCCCGGGT
M/ E D A KNI K K G P

minCMV
TRE Tight
MCS [ Luc2

330 340 350 360 370 380 390 400 410 420

SgrAl
Mrel Pvull

GCGCCATTCTACCCACTCGAAGACGGGACCGCCGGCGAGCAGCTGCACAAAGCCATGAAGCGCTACGCCCTGGTGCCCGGCACCATCGCCTTTACCGACGCACATAT

CGCGGTAAGATGGGTGAGCTTCTGCCCTGGCGGCCGCTCGTCGACGTGTTTCGGTACTTCGCGATGCGGGACCACGGGCCGTGGTAGCGGAAATGGCTGCGTGTATA
APFYPLEDGTAGEZ QLHIKAMKZ RYALVPGTIAUFTDAHTI

Luc?

430 440 450 460 470 480 490 500 510 520 530
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Tight-pNLCol1-Luc2 (6844 bp) (from 536-1177 bp) 7/20/2022 4:02:20 PM

CGAGGTGGACATTACCTACGCCGAGTACTTCGAGATGAGCGTTCGGCTGGCAGAAGCTATGAAGCGCTATGGGCTGAATACAAACCATCGGATCGTGGTGTGCAGCG

GCTCCACCTGTAATGGATGCGGCTCATGAAGCTCTACTCGCAAGCCGACCGTCTTCGATACTTCGCGATACCCGACTTATGTTTGGTAGCCTAGCACCACACGTCGC
EVDTITYAEYFEMSVRLAEAMKIZRYGLNTNHURTIWVVCS

Luc?

540 550 560 570 580 590 600 610 620 630 640

AGAATAGCTTGCAGTTCTTCATGCCCGTGTTGGGTGCCCTGTTCATCGGTGTGGCTGTGGCCCCAGCTAACGACATCTACAACGAGCGCGAGCTGCTGAACAGCATG

TCTTATCGAACGTCAAGAAGTACGGGCACAACCCACGGGACAAGTAGCCACACCGACACCGGGGTCGATTGCTGTAGATGTTGCTCGCGCTCGACGACTTGTCGTAC
EN S L QFFMPVLGALFTIGVAVY APANDTIYNEIREILTLNSHM

Luc?

650 660 670 680 690 700 710 720 730 740

GGCATCAGCCAGCCCACCGTCGTATTCGTGAGCAAGAAAGGGCTGCAAAAGATCCTCAACGTGCAAAAGAAGCTACCGATCATACAAAAGATCATCATCATGGATAG
CCGTAGTCGGTCGGGTGGCAGCATAAGCACTCGTTCTTTCCCGACGTTTTCTAGGAGTTGCACGTTTTCTTCGATGGCTAGTATGTTTTCTAGTAGTAGTACCTATC
G, I S QP T VVFVSKJ KSGLAOQKTIULNWVAOQIKI KT L®PTITIAOQKTITITIMDS

Luc?

750 760 770 780 790 800 810 820 830 840 850

BsrGI Alel

CAAGACCGACTACCAGGGCTTCCAAAGCATGTACACCTTCGTGACTTCCCATTTGCCACCCGGCTTCAACGAGTACGACTTCGTGCCCGAGAGCTTCGACCGGGACA

GTTCTGGCTGATGGTCCCGAAGGTTTCGTACATGTGGAAGCACTGAAGGGTAAACGGTGGGCCGAAGTTGCTCATGCTGAAGCACGGGCTCTCGAAGCTGGCCCTGT
K TDbyYQGFQSM)YY TFVTSHLUPZPGFE NEYDTE FEVPE S F DI RD

Luc?

860 870 880 890 900 910 920 930 940 950 960

AAACCATCGCCCTGATCATGAACAGTAGTGGCAGTACCGGATTGCCCAAGGGCGTAGCCCTACCGCACCGCACCGCTTGTGTCCGATTCAGTCATGCCCGCGACCCC

TTTGGTAGCGGGACTAGTACTTGTCATCACCGTCATGGCCTAACGGGTTCCCGCATCGGGATGGCGTGGCGTGGCGAACACAGGCTAAGTCAGTACGGGCGCTGGGG
KT I AL IMNSSSGSTSG,L P K GV ALPHRTACVIREFESHARDP

Luc?

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

BbvCI

ATCTTCGGCAACCAGATCATCCCCGACACCGCTATCCTCAGCGTGGTGCCATTTCACCACGGCTTCGGCATGTTCACCACGCTGGGCTACTTGATCTGCGGCTTTCG

TAGAAGCCGTTGGTCTAGTAGGGGCTGTGGCGATAGGAGTCGCACCACGGTAAAGTGGTGCCGAAGCCGTACAAGTGGTGCGACCCGATGAACTAGACGCCGAAAGC
I F GNQTITI PDTATILSVVP/FHUHHGFGM/FE TTILG,Y L I CG/F R

Luc?

1,080 1,090 1,100 1,110 1,120 1,130 1,140 1,150 1,160 1,170
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Tight-pNLCol1-Luc2 (6844 bp) (from 1178-1819 bp) 7/20/2022 4:02:20 PM

GGTCGTGCTCATGTACCGCTTCGAGGAGGAGCTATTCTTGCGCAGCTTGCAAGACTATAAGATTCAATCTGCCCTGCTGGTGCCCACACTATTTAGCTTCTTCGCTA
CCAGCACGAGTACATGGCGAAGCTCCTCCTCGATAAGAACGCGTCGAACGTTCTGATATTCTAAGTTAGACGGGACGACCACGGGTGTGATAAATCGAAGAAGCGAT

N v EREEENENENENNED < 1 c DEEDERND o s A NEED - T INED - I - )

3» Luc? »$
[ [ [ [ [ [ [ [ [ [ [
1,180 1,190 1,200 1,210 1,220 1,230 1,240 1,250 1,260 1,270 1,280
PIuTI
Sfol
Narl
KasI| BlpI

AGAGCACTCTCATCGACAAGTACGACCTAAGCAACTTGCACGAGATCGCCAGCGGCGGGGCGCCGCTCAGCAAGGAGGTAGGTGAGGCCGTGGCCAAACGCTTCCAC
TCTCGTGAGAGTAGCTGTTCATGCTGGATTCGTTGAACGTGCTCTAGCGGTCGCCGCCCCGCGGCGAGTCGTTCCTCCATCCACTCCGGCACCGGTTTGCGAAGGTG

Ks TILI'D KY DL S NILHETIASGGAFPILSKENVGEANVAKRIFH

3» Luc2 »$

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

CTACCAGGCATCCGCCAGGGCTACGGCCTGACAGAAACAACCAGCGCCATTCTGATCACCCCCGAAGGGGACGACAAGCCTGGCGCAGTAGGCAAGGTGGTGCCCTT
GATGGTCCGTAGGCGGTCCCGATGCCGGACTGTCTTTGTTGGTCGCGGTAAGACTAGTGGGGGCTTCCCCTGCTGTTCGGACCGCGTCATCCGTTCCACCACGGGAA

e cJENO cHCIDTERT 7 s AN B c BEENED - c JAND: KNEEED - B

3» Luc2 »%

Agel Dralll Hpal

CTTCGAGGCTAAGGTGGTGGACTTGGACACCGGTAAGACACTGGGTGTGAACCAGCGCGGCGAGCTGTGCGTCCGTGGCCCCATGATCATGAGCGGCTACGTTAACA
GAAGCTCCGATTCCACCACCTGAACCTGTGGCCATTCTGTGACCCACACTTGGTCGCGCCGCTCGACACGCAGGCACCGGGGTACTAGTACTCGCCGATGCAATTGT

JFWED A TKEVIVIDIETDN T 6 KO T JERG VAN Q RO G JENLNC WIRTG P M JIDM S G IVEVEN

3» Luc? »$

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

ACCCCGAGGCTACAAACGCTCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTGGACCGGCTGAAG
TGGGGCTCCGATGTTTGCGAGAGTAGCTGTTCCTGCCGACCGACGTGTCGCCGCTGTAGCGGATGACCCTGCTCCTGCTCGTGAAGAAGTAGCACCTGGCCGACTTC

NPEATNALTIDEKDGWLHSGDIANYWDEDEHFFTIVDRLEK

3» Luc? »$

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

AGCCTGATCAAATACAAGGGCTACCAGGTAGCCCCAGCCGAACTGGAGAGCATCCTGCTGCAACACCCCAACATCTTCGACGCCGGGGTCGCCGGCCTGCCCGACGA
TCGGACTAGTTTATGTTCCCGATGGTCCATCGGGGTCGGCTTGACCTCTCGTAGGACGACGTTGTGGGGTTGTAGAAGCTGCGGCCCCAGCGGCCGGACGGGCTGCT

ST K YK GNIQV AP AELESILLQHPNIFDAGNVAGILPDD

3» Luc? »$

I I I I I I I I I I
1,720 1,730 1,740 1,750 1,760 1,770 1,780 1,790 1,800 1,810
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Tight-pNLCol1-Luc2 (6844 bp) (from 1820-2461 bp) 7/20/2022 4:02:20 PM

CGATGCCGGCGAGCTGCCCGCCGCAGTCGTCGTGCTGGAACACGGTAAAACCATGACCGAGAAGGAGATCGTGGACTATGTGGCCAGCCAGGTTACAACCGCCAAGA

GCTACGGCCGCTCGACGGGCGGCGTCAGCAGCACGACCTTGTGCCATTTTGGTACTGGCTCTTCCTCTAGCACCTGATACACCGGTCGGTCCAATGTTGGCGGTTCT
DAGELUPAAVVY VL EHGKTMTEIZKETIVDYVASQVTTAHLK

Luc?

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

AGCTGCGCGGTGGTGTTGTGTTCGTGGACGAGGTGCCTAAAGGACTGACCGGCAAGTTGGACGCCCGCAAGATCCGCGAGATTCTCATTAAGGCCAAGAAGGGCGGC

TCGACGCGCCACCACAACACAAGCACCTGCTCCACGGATTTCCTGACTGGCCGTTCAACCTGCGGGCGTTCTAGGCGCTCTAAGAGTAATTCCGGTTCTTCCCGCCG
KL R GGV V FVDEVPKGLTSGIKTLUDARIKTIRETITLTIIKAIKIKGSG

Luc?

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

Esp3I
BsmBI
BsmAI
Barl BcoDI BmgBI

AAGATCGCCGTGtgaAGCGGAGCTACTAACTTCAGCCTGCTGAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCTATGGTCTTCACACTCGAAGATTTCGTTGG

TTCTAGCGGCACactTCGCCTCGATGATTGAAGTCGGACGACTTCGTCCGACCTCTGCACCTCCTCTTGGGACCTGGATACCAGAAGTGTGAGCTTCTAAAGCAACC
K I AV = S GATNF S LLKOQAGDVEENPSGPMVETILEUDTEVG

Luc2 P2A NLucP

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

Tthl11I
Pf1FI EcoNI

GGACTGGCGACAGACAGCCGGCTACAACCTGGACCAAGTCCTTGAACAGGGAGGTGTGTCCAGTTTGTTTCAGAATCTCGGGGTGTCCGTAACTCCGATCCAAAGGA

CCTGACCGCTGTCTGTCGGCCGATGTTGGACCTGGTTCAGGAACTTGTCCCTCCACACAGGTCAAACAAAGTCTTAGAGCCCCACAGGCATTGAGGCTAGGTTTCCT
DWROQTAGNXNLDOQVLEZQGG GV SSLEFOQNLGWVSVTHZP.I QMR

NLucP

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

TTGTCCTGAGCGGTGAAAATGGGCTGAAGATCGACATCCATGTCATCATCCCGTATGAAGGTCTGAGCGGCGACCAAATGGGCCAGATCGAAAAAATTTTTAAGGTG

AACAGGACTCGCCACTTTTACCCGACTTCTAGCTGTAGGTACAGTAGTAGGGCATACTTCCAGACTCGCCGCTGGTTTACCCGGTCTAGCTTTTTTAAAAATTCCAC
IvL SGENGILIKTIODTIWHVITIU®PY EGLSGDA QMSGA QTIEIKTIFKYV

NLucP

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

GTGTACCCTGTGGATGATCATCACTTTAAGGTGATCCTGCACTATGGCACACTGGTAATCGACGGGGTTACGCCGAACATGATCGACTATTTCGGACGGCCGTATGA

CACATGGGACACCTACTAGTAGTGAAATTCCACTAGGACGTGATACCGTGTGACCATTAGCTGCCCCAATGCGGCTTGTACTAGCTGATAAAGCCTGCCGGCATACT
vV YPVDDHHEFKVILHYGTLVIDGVTWPNMIUDYFGRP,XYE

NLucP

2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460
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Tight-pNLCol1-Luc2 (6844 bp) (from 2462-3103 bp) 7/20/2022 4:02:20 PM

PpuMI
KflI

AGGCATCGCCGTGTTCGACGGCAAAAAGATCACTGTAACAGGGACCCTGTGGAACGGCAACAAAATTATCGACGAGCGCCTGATCAACCCCGACGGCTCCCTGCTGT

TCCGTAGCGGCACAAGCTGCCGTTTTTCTAGTGACATTGTCCCTGGGACACCTTGCCGTTGTTTTAATAGCTGCTCGCGGACTAGTTGGGGCTGCCGAGGGACGACA
G, I AV FDGKIKTIT VTS GTLWNSGNIKTITIDEIZRTILTINZPDGS S L L

NLucP

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

XmnI EcoRI Bsu36I

TCCGAGTAACCATCAACGGAGTGACCGGCTGGCGGCTGTGCGAACGCATTCTGGCGAATTCTCACGGCTTTCCGCCTGAGGTTGAAGAGCAAGCCGCCGGTACATTG

AGGCTCATTGGTAGTTGCCTCACTGGCCGACCGCCGACACGCTTGCGTAAGACCGCTTAAGAGTGCCGAAAGGCGGACTCCAACTTCTCGTTCGGCGGCCATGTAAC
FR V T I NG,V T GWRL CEWRTILANSUHGFUPUPEVEEIZ QAAGT.L

PEST
NLucP

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

Xbal Fsel

CCTATGTCCTGCGCACAAGAAAGCGGTATGGACCGGCACCCAGCCGCTTGTGCTTCAGCTCGCATCAACGTCTAAGGCCGCGACTCTAGAGTCGGGGCGGCCGGCCG

GGATACAGGACGCGTGTTCTTTCGCCATACCTGGCCGTGGGTCGGCGAACACGAAGTCGAGCGTAGTTGCAGATTCCGGCGCTGAGATCTCAGCCCCGCCGGLLCGGC
P MSCAQESGMMDRUHPAATCASARTINV %

PEST
NLucP

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

CTTCGAGCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAAAAATGCTTTATTTGTGAAATTTGTGATGCTATTGCTTTATT
GAAGCTCGTCTGTACTATTCTATGTAACTACTCAAACCTGTTTGGTGTTGATCTTACGTCACTTTTTTTACGAAATAAACACTTTAAACACTACGATAACGAAATAA
' SV40 late polyA >

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

Psil Hpal Mfel

TGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACC
ACATTGGTAATATTCGACGTTATTTGTTCAATTGTTGTTGTTAACGTAAGTAAAATACAAAGTCCAAGTCCCCCTCCACACCCTCCAAAAAATTTCGTTCATTTTGG
> SV40 late polyA

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

TCTACAAATGTGGTAAAATCGATAAGGATCCGTTTGCGTATTGGGCGCTCTTCCGCTGATCTGCGCAGCACCATGGCCTGAAATAACCTCTGAAAGAGGAACTTGGT
AGATGTTTACACCATTTTAGCTATTCCTAGGCAAACGCATAACCCGCGAGAAGGCGACTAGACGCGTCGTGGTACCGGACTTTATTGGAGACTTTCTCCTTGAACCA

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100
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Tight-pNLCol1-Luc2 (6844 bp) (from 3104-3852 bp) 7/20/2022 4:02:20 PM

NsiI
SphI
Pvull BstAPI
TAGCTACCTTCTGAGGCGGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTC
ATCGATGGAAGACTCCGCCTTTCTTGGTCGACACCTTACACACAGTCAATCCCACACCTTTCAGGGGTCCGAGGGGTCGTCCGTCTTCATACGTTTCGTACGTAGAG

3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210
NsiI
SphI
SexAl BstAPI

AATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCC
TTAATCAGTCGTTGGTCCACACCTTTCAGGGGTCCGAGGGGTCGTCCGTCTTCATACGTTTCGTACGTAGAGTTAATCAGTCGTTGGTATCAGGGCGGGGATTGAGG

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

BplI BplI

GCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTAT
CGGGTAGGGCGGGGATTGAGGCGGGTCAAGGCGGGTAAGAGGCGGGGTACCGACTGATTAAAAAAAATAAATACGTCTCCGGCTCCGGCGGAGACGGAGACTCGATA

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

AvrII
Stul

TCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTCGATTCTTCTGACACTAGCGCCACCATGAAGAAGCCCGAACTCACCGCTACCAGC
AGGTCTTCATCACTCCTCCGAAAAAACCTCCGGATCCGAAAACGTTTTTCGAGCTAAGAAGACTGTGATCGCGGTGGTACTTCTTCGGGCTTGAGTGGCGATGGTCG

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

XmnI

GTTGAAAAATTTCTCATCGAGAAGTTCGACAGTGTGAGCGACCTGATGCAGTTGTCGGAGGGCGAAGAGAGCCGAGCCTTCAGCTTCGATGTCGGCGGACGCGGCTA
CAACTTTTTAAAGAGTAGCTCTTCAAGCTGTCACACTCGCTGGACTACGTCAACAGCCTCCCGCTTCTCTCGGCTCGGAAGTCGAAGCTACAGCCGCCTGCGCCGAT

3,540 3,550 3,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630
BsaAl
Af1III BarI

TGTACTGCGGGTGAATAGCTGCGCTGATGGCTTCTACAAAGACCGCTACGTGTACCGCCACTTCGCCAGCGCTGCACTACCCATCCCCGAAGTGTTGGACATCGGCG
ACATGACGCCCACTTATCGACGCGACTACCGAAGATGTTTCTGGCGATGCACATGGCGGTGAAGCGGTCGCGACGTGATGGGTAGGGGCTTCACAACCTGTAGCCGC

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

AGTTCAGCGAGAGCCTGACATACTGCATCAGTAGACGCGCCCAAGGCGTTACTCTCCAAGACCTCCCCGAAACAGAGCTGCCTGCTGTGTTACAGCCTGTCGCCGAA
TCAAGTCGCTCTCGGACTGTATGACGTAGTCATCTGCGCGGGTTCCGCAATGAGAGGTTCTGGAGGGGCTTTGTCTCGACGGACGACACAATGTCGGACAGCGGCTT

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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Tight-pNLCol1-Luc2 (6844 bp) (from 3853-4815 bp) 7/20/2022 4:02:20 PM

Apal
PshAI PspOMI

GCTATGGATGCTATTGCCGCCGCCGACCTCAGTCAAACCAGCGGCTTCGGCCCATTCGGGCCCCAAGGCATCGGCCAGTACACAACCTGGCGGGATTTCATTTGCGC
CGATACCTACGATAACGGCGGCGGCTGGAGTCAGTTTGGTCGCCGAAGCCGGGTAAGCCCGGGGTTCCGTAGCCGGTCATGTGTTGGACCGCCCTAAAGTAAACGCG

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950
CATTGCTGATCCCCATGTCTACCACTGGCAGACCGTGATGGACGACACCGTGTCCGCCAGCGTAGCTCAAGCCCTGGACGAACTGATGCTGTGGGCCGAAGACTGTC
GTAACGACTAGGGGTACAGATGGTGACCGTCTGGCACTACCTGCTGTGGCACAGGCGGTCGCATCGAGTTCGGGACCTGCTTGACTACGACACCCGGCTTCTGACAG
3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060
CCGAGGTGCGCCACCTCGTCCATGCCGACTTCGGCAGCAACAACGTCCTGACCGACAACGGCCGCATCACCGCCGTAATCGACTGGTCCGAAGCTATGTTCGGGGAC
GGCTCCACGCGGTGGAGCAGGTACGGCTGAAGCCGTCGTTGTTGCAGGACTGGCTGTTGCCGGCGTAGTGGCGGCATTAGCTGACCAGGCTTCGATACAAGCCCCTG
4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170
AGTCAGTACGAGGTGGCCAACATCTTCTTCTGGCGGCCCTGGCTGGCTTGCATGGAGCAGCAGACTCGCTACTTCGAGCGCCGGCATCCCGAGCTGGCCGGCAGCCC
TCAGTCATGCTCCACCGGTTGTAGAAGAAGACCGCCGGGACCGACCGAACGTACCTCGTCGTCTGAGCGATGAAGCTCGCGGCCGTAGGGCTCGACCGGCCGTCGGG

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

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380
TCGTCCGCAGCGGGGCCGGCACCGTCGGTCGCACACAAATCGCTCGCCGGAGCGCAGCCGTATGGACCGACGGCTGCGTCGAGGTGCTGGCCGACAGCGGCAACCGC
AGCAGGCGTCGCCCCGGCCGTGGCAGCCAGCGTGTGTTTAGCGAGCGGCCTCGCGTCGGCATACCTGGCTGCCGACGCAGCTCCACGACCGGCTGTCGCCGTTGGCG
4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470 4,480 4,490

Xbal
BssHII Pmel Agel

CGGCCCAGTACACGACCGCGCGCTAAGGAGGTAGGTCGAGTTTAAACTCTAGAACCGGTCATGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGT
GCCGGGTCATGTGCTGGCGCGCGATTCCTCCATCCAGCTCAAATTTGAGATCTTGGCCAGTACCGGCGTTATTTTATAGAAATAAAAGTAATGTAGACACACAACCA

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

BstBI Sall PshAI

TTTTTGTGTGTTCGAACTAGATGCTGTCGACCGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGGCATGACTATCGTCGCCGCACTTAT
AAAAACACACAAGCTTGATCTACGACAGCTGGCTACGGGAACTCTCGGAAGTTGGGTCAGTCGAGGAAGGCCACCCGCGCCCCGTACTGATAGCAGCGGCGTGAATA

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

GACTGTCTTCTTTATCATGCAACTCGTAGGACAGGTGCCGGCAGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTA
CTGACAGAAGAAATAGTACGTTGAGCATCCTGTCCACGGCCGTCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCAT

4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810
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Tight-pNLCol1-Luc2 (6844 bp) (from 4816-5564 bp) 7/20/2022 4:02:20 PM

Af1III
Pcil

TCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGC
AGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCG

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

CGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGG
GCGCAACGACCGCAAAAAGGTATCCGAGGCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCC
: ColE1 origin $

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

BciVI

CGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGC
GCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCG
’ ColEl origin ‘

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

ApalLI

TCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCG
AGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGC
> ColE1 origin 4

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

A1wNI

TCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGT
AGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCA
’ ColEl origin ‘

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

GGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAA
CCACCGGATTGATGCCGATGTGATCTTCTTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTT
’ ColEl origin ‘

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

ACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCA
TGGTGGCGACCATCGCCACCAAAAAAACAAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGT
> ColE1 origin $

5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560
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Tight-pNLCol1-Luc2 (6844 bp) (from 5565-6527 bp) 7/20/2022 4:02:20 PM

GTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTA
CACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCAT
’ ColEl origin ’

5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670
BstEII
BstXI
Pstl
NotI Alel

TATATGAGTAAACTTGGTCTGACAGCGGCCGCAAATGCTAAACCACTGCAGTGGTTACCAGTGCTTGATCAGTGAGGCACCGATCTCAGCGATCTGCCTATTTCGTT
ATATACTCATTTGAACCAGACTGTCGCCGGCGTTTACGATTTGGTGACGTCACCAATGGTCACGAACTAGTCACTCCGTGGCTAGAGTCGCTAGACGGATAAAGCAA

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

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

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

TCATTCTTCAAGCGGTCACTCATCAAAGGCTTCTCAACACCGGTAACGATGACCGTAGCACCATAGTGCGAGCAGCAAGCCATACCGAAGCAAGTTGAGACCAAGGG

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

Bsu36I Pvul Sacll

AGCGGTCAAGCCGGGTCACATGATCACCCATATTATGAAGAAATGCAGTCAGCTCCTTAGGGCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCGGTGTTGTCGCTC
TCGCCAGTTCGGCCCAGTGTACTAGTGGGTATAATACTTCTTTACGTCAGTCGAGGAATCCCGGAGGCTAGCAACAGTCTTCATTCAACCGGCGCCACAACAGCGAG

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

BstZ171

ATGGTAATGGCAGCACTACACAATTCTCTTACCGTCATGCCATCCGTAAGATGCTTTTCCGTGACCGGCGAGTACTCAACCAAGTCGTTTTGTGAGTAGTGTATACG
TACCATTACCGTCGTGATGTGTTAAGAGAATGGCAGTACGGTAGGCATTCTACGAAAAGGCACTGGCCGCTCATGAGTTGGTTCAGCAAAACACTCATCACATATGC

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

GCGACCAAGCTGCTCTTGCCCGGCGTCTATACGGGACAACACCGCGCCACATAGCAGTACTTTGAAAGTGCTCATCATCGGGAATCGTTCTTCGGGGCGGAAAGACT
CGCTGGTTCGACGAGAACGGGCCGCAGATATGCCCTGTTGTGGCGCGGTGTATCGTCATGAAACTTTCACGAGTAGTAGCCCTTAGCAAGAAGCCCCGCCTTTCTGA

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

CAAGGATCTTGCCGCTATTGAGATCCAGTTCGATATAGCCCACTCTTGCACCCAGTTGATCTTCAGCATCTTTTACTTTCACCAGCGTTTCGGGGTGTGCAAAAACA
GTTCCTAGAACGGCGATAACTCTAGGTCAAGCTATATCGGGTGAGAACGTGGGTCAACTAGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGCCCCACACGTTTTTGT

6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520
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Tight-pNLCol1-Luc2 (6844 bp) (from 6528-6844 bp) 7/20/2022 4:02:20 PM

Sspl Spel

GGCAAGCAAAATGCCGCAAAGAAGGGAATGAGTGCGACACGAAAATGTTGGATGCTCATACTCGTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTACTAGTA
CCGTTCGTTTTACGGCGTTTCTTCCCTTACTCACGCTGTGCTTTTACAACCTACGAGTATGAGCAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATGATCAT

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

Esp3I
BsmBI
BsmAI
BcoDI Sspl

CGTCTCTCAAGGATAAGTAAGTAATATTAAGGTACGGGAGGTATTGGACAGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAA
GCAGAGAGTTCCTATTCATTCATTATAATTCCATGCCCTCCATAACCTGTCCGGCGTTATTTTATAGAAATAAAAGTAATGTAGACACACAACCAAAAAACACACTT

6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740
PaqCI
BspDI BspMI
Clal BfuAl

TCGATAGTACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCT
AGCTATCATGATTGTATGCGAGAGGTAGTTTTGTTTTGCTTTGTTTTGTTTGATCGTTTTATCCGACAGGGGTCACGTTCACGTCCACGGTCTTGTAAAGAGA

6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840
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(from 1-642 bp) 7/20/2022 4:03:45 PM

bArrl-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo...

BspEI PspOMI

GGATCCGGTAGTGGTGGTGGGTCTGGGGGAGGGTCCGGAGGCGGCTCTGGTGGTGGGTCATACCCTTACGACGTACCTGATTACGCGGGCTCATCTCTGTTCAAGGG

CCTAGGCCATCACCACCACCCAGACCCCCTCCCAGGCCTCCGCCGAGACCACCACCCAGTATGGGAATGCTGCATGGACTAATGCGCCCGAGTAGAGACAAGTTCCC
GSGSGGGSGG6G6SG6G6G6S6G6GG6G sy P)XY DV PDYAGS S L FKG

Linker
HA-Tag Tev 219

10 20 30 40 50 60 70 80 90 100

Apal

CCCAAGAGACTATAATCCTATCTCATCAACGATCTGCCATCTCACAAACGAATCCGACGGACACACGACCTCTCTTTACGGGATTGGTTTCGGCCCTTTTATCATAA

GGGTTCTCTGATATTAGGATAGAGTAGTTGCTAGACGGTAGAGTGTTTGCTTAGGCTGCCTGTGTGCTGGAGAGAAATGCCCTAACCAAAGCCGGGAAAATAGTATT
P RDYN®P IS ST I CHULTNESDSGHTTS LY G, I G,F G P/F I I

Tev 219

110 120 130 140 150 160 170 180 190 200 210

Xcml

CTAATAAACATCTTTTCCGCCGGAACAACGGAACTTTGCTTGTCCAGTCACTTCATGGCGTATTTAAAGTGAAGAATACTACTACTTTGCAACAACATCTCATTGAC

GATTATTTGTAGAAAAGGCGGCCTTGTTGCCTTGAAACGAACAGGTCAGTGAAGTACCGCATAAATTTCACTTCTTATGATGATGAAACGTTGTTGTAGAGTAACTG
TN K HLFRURNNGTILLVQSLHGVFKVKNTTTLQQHILID

Tev 219

220 230 240 250 260 270 280 290 300 310 320

GGCCGGGACATGATTATTATAAGAATGCCGAAGGATTTTCCACCTTTCCCCCAAAAACTTAAGTTTCGGGAGCCACAACGAGAGGAACGAATATGCCTGGTAACAAC

CCGGCCCTGTACTAATAATATTCTTACGGCTTCCTAAAAGGTGGAAAGGGGGTTTTTGAATTCAAAGCCCTCGGTGTTGCTCTCCTTGCTTATACGGACCATTGTTG
GRDMITITIIRMPIKDEU®PZPFPQKIL KT FREWZPAOQRETEIRTITCILVTT

Tev 219

330 340 350 360 370 380 390 400 410 420

BsrGI

AAATTTTCAAACTAAATCTATGTCTTCAATGGTGAGTGACACATCTTGTACATTTCCCTCTAGTGACGGGATTTTCTGGAAGCATTGGATACAGACTAAGGACGGGC

TTTAAAAGTTTGATTTAGATACAGAAGTTACCACTCACTGTGTAGAACATGTAAAGGGAGATCACTGCCCTAAAAGACCTTCGTAACCTATGTCTGATTCCTGCCCG
NF QTKSMSSMVSDTSTCTEPS SDG,I F WKW HWTIAOQTKDG

Tev 219

430 440 450 460 470 480 490 500 510 520 530

AGTGCGGATCACCACTCGTGTCCACACGCGATGGATTCATTGTCGGGATTCATAGTGCTTCTAACTTCACCAACACCAATAATTATTTTACTTCTGTGCCAAAAAAC

TCACGCCTAGTGGTGAGCACAGGTGTGCGCTACCTAAGTAACAGCCCTAAGTATCACGAAGATTGAAGTGGTTGTGGTTATTAATAAAATGAAGACACGGTTTTTTG
eQ¢c G s pPLVSTRDSGF I VGGIHSASNETNTNNYFTS VP KN

Tev 219

540 550 560 570 580 590 600 610 620 630 640
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bArr1-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10934 bp) (... 7/20/2022 4:03:45 PM

Tth111I
Alol Pf1FI

TTCATGGAGCTGCTTACTAGCCAAGAAGCCCAACAGTGGGTGAGTGGGTGGCGCCTGAACGCCGACTCCGTCTTGTGGGGGGGTCACAAGGTCTTTATGGTATAAAT

AAGTACCTCGACGAATGATCGGTTCTTCGGGTTGTCACCCACTCACCCACCGCGGACTTGCGGCTGAGGCAGAACACCCCCCCAGTGTTCCAGAAATACCATATTTA
FMELLTSOQEAQOQWV SGWRILNADSVLWGGHTIKVFEMV

Tev 219

650 660 670 680 690 700 710 720 730 740

Swal NotI AsiSI Mfel

TTAAATCGGATCCGCGGCCGCGGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAAT
AATTTAGCCTAGGCGCCGGCGCCTAGACGCTAGCGAGGCCACGGGCAGTCACCCGTCTCGCGTGTAGCGGGTGTCAGGGGCTCTTCAACCCCCCTCCCCAGCCGTTA

750 760 770 780 790 800 810 820 830 840 850

TGAACGGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGT
ACTTGCCCACGGATCTCTTCCACCGCGCCCCATTTGACCCTTTCACTACAGCACATGACCGAGGCGGAAAAAGGGCTCCCACCCCCTCTTGGCATATATTCACGTCA

860 870 880 890 900 910 920 930 940 950 960

Bsu361

AGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC
TCAGCGGCACTTGCAAGAAAAAGCGTTGCCCAAACGGCGGTCTTGTGTCGACTTCGAAGCTCCCCGAGCGTAGAGAGGAAGTGCGCGGGCGGCGGGATGGACTCCGG

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

CspCI

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACCGGGCCTT
CGGTAGGTGCGGCCAACTCAGCGCAAGACGGCGGAGGGCGGACACCACGGAGGACTTGACGCAGGCGGCAGATCCATTCAAATTTCGAGTCCAGCTCTGGCCCGGAA

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

TGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTTTCTGTTCTGCGCCG
ACAGGCCGCGAGGGAACCTCGGATGGATCTGAGTCGGCCGAGAGGTGCGAAACGGACTGGGACGAACGAGTTGAGATGCAGAAACAAAGCAAAAGACAAGACGCGGC

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

Xbal

TTACAGATCCAAGCTGTGACCGGCGCCTACTCTAGAGCCGCCATGGCTTACCCATACGATGTTCCAGATTACGCTAGTTTGGTGAGGCAGCAGAGACCGATGACATC
AATGTCTAGGTTCGACACTGGCCGCGGATGAGATCTCGGCGGTACCGAATGGGTATGCTACAAGGTCTAATGCGATCAAACCACTCCGTCGTCTCTGGCTACTGTAG

M AYPYDVPDYASLVYRQQRPMTS

HA

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390
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bArr1-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10934 bp) (... 7/20/2022 4:03:45 PM

BclI

CACTTTGCCTTTCTCTCCACAGGTGTCCACTCCCAGGTCCAAGTTTGGAAGATCTACCATGCCAAAGAGACCCAGACCCGTGATCATGAGTCCAAAGAGAAGAACAC
GTGAAACGGAAAGAGAGGTGTCCACAGGTGAGGGTCCAGGTTCAAACCTTCTAGATGGTACGGTTTCTCTGGGTCTGGGCACTAGTACTCAGGTTTCTCTTCTTGTG

TIBrPERs P oNBs T PRBs KEIBG RBs T v P KRR KBr NENDv s r KERERD T

PasI PasI BspEI PaqCI

AGGCAGAGCGCGCAATGGAGACCCAGGGCAAGTTGATTGCAGCGGCCCTGGGGGTTTTACGGGAAAAAGGTTACGCGGGATTCCGGATCGCAGATGTGCCCGGTGCT
TCCGTCTCGCGCGTTACCTCTGGGTCCCGTTCAACTAACGTCGCCGGGACCCCCAAAATGCCCTTTTTCCAATGCGCCCTAAGGCCTAGCGTCTACACGGGCCACGA

QAEER AMETQGKILIAAALGNVLREK® GNYAGIRFRIADVPGA

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

PaeR71
Xhol
PstI TIiI Bcgl

GCAGGTGTCTCGAGAGGAGCGCAGAGCCATCATTTCCCGACAAAGCTTGAGCTTCTGCTTGCCACTTTTGAATGGCTTTACGAACAGATCACCGAACGCAGTCGGGC
CGTCCACAGAGCTCTCCTCGCGTCTCGGTAGTAAAGGGCTGTTTCGAACTCGAAGACGAACGGTGAAAACTTACCGAAATGCTTGTCTAGTGGCTTGCGTCAGCCCG

AGWNV SR GAQSHHIFPTKILELLLATIFEWLVYEQITIERSRA

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

TCGATTAGCGAAATTGAAGCCAGAGGATGACGTCATCCAGCAAATGCTGGACGACGCCGCCGAATTTTTCCTCGACGATGACTTCTCTATCAGCCTTGATTTGATTG
AGCTAATCGCTTTAACTTCGGTCTCCTACTGCAGTAGGTCGTTTACGACCTGCTGCGGCGGCTTAAAAAGGAGCTGCTACTGAAGAGATAGTCGGAACTAAACTAAC

D » KOIED » ERDRPREE c o ¢ INENDD - A EEEENISTEPEPEE s X s

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

TGGCTGCCGACCGGGATCCAGCGTTACGCGAGGGTATTCAGCGCACGGTAGAGAGGAATCGGTTTGTCGTCGAGGATATGTGGCTTGGTGTTCTGGTGAGCCGTGGT
ACCGACGGCTGGCCCTAGGTCGCAATGCGCTCCCATAAGTCGCGTGCCATCTCTCCTTAGCCAAACAGCAGCTCCTATACACCGAACCACAAGACCACTCGGCACCA

VA ADRDPALREGIQRTVERNREVVEDWMWLGVLVSRG

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

EcoRV

CTTTCGCGTGATGATGCAGAAGATATCCTTTGGTTGATATTCAATTCGGTGCGTGGGCTTGCTGTTCGTAGCCTATGGCAGAAGGACAAAGAACGCTTTGAGCGTGT
GAAAGCGCACTACTACGTCTTCTATAGGAAACCAACTATAAGTTAAGCCACGCACCCGAACGACAAGCATCGGATACCGTCTTCCTGTTTCTTGCGAAACTCGCACA

L'sRDDAEDILWLIFNSVRGLAVRSLWQKDKERFERYV

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030
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bArr1-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10934 bp) (... 7/20/2022 4:03:45 PM

CAGGAACTCGACACTCGAAATTGCGCGAGAGCGGTACGCGAAATTCAAGCGCGCGGCCAAACCCTCTGGCCGGTCTCTCTCTGTTCGAGAGGGCAGAGGAAGTCTTC
GTCCTTGAGCTGTGAGCTTTAACGCGCTCTCGCCATGCGCTTTAAGTTCGCGCGCCGGTTTGGGAGACCGGCCAGAGAGAGACAAGCTCTCCCGTCTCCTTCAGAAG

JRNSTILEIARERYAKEFKRAAKPSG

[ [ [ [ [ [ [ [ [ [ [
2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140
BmgBI EcoRI MauBI

TAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTGAATTCATGGCCAAGTTGACCAGTGCCGTTCCGGTGCTCACCGCGCGCGACGTCGCCGGAGCGGTCGAGTTC
ATTGTACGCCACTGCACCTCCTCTTAGGGCCGGGACTTAAGTACCGGTTCAACTGGTCACGGCAAGGCCACGAGTGGCGCGCGCTGCAGCGGCCTCGCCAGCTCAAG

M ATKIEDT s A NODP NELEDT A RUDEVEA 6 A WVIENE

> A I bleo %
I I I I I I I I I I
2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240
Smal
TspMI
Xmal SgrAl BmgBI SexAI

TGGACCGACCGGCTCGGGTTCTCCCGGGACTTCGTGGAGGACGACTTCGCCGGTGTGGTCCGGGACGACGTGACCCTGTTCATCAGCGCGGTCCAGGACCAGGTGGT
ACCTGGCTGGCCGAGCCCAAGAGGGCCCTGAAGCACCTCCTGCTGAAGCGGCCACACCAGGCCCTGCTGCACTGGGACAAGTAGTCGCGCCAGGTCCTGGTCCACCA

W TDRLGFSRDFVEDDFAGVVRDDVTLFEISAVQDQVYV

3» bleo »$

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

Fsel

GCCGGACAACACCCTGGCCTGGGTGTGGGTGCGCGGCCTGGACGAGCTGTACGCCGAGTGGTCGGAGGTCGTGTCCACGAACTTCCGGGACGCCTCCGGGCCGGCCA
CGGCCTGTTGTGGGACCGGACCCACACCCACGCGCCGGACCTGCTCGACATGCGGCTCACCAGCCTCCAGCACAGGTGCTTGAAGGCCCTGCGGAGGCCCGGCCGGT

JPBON TILOA WV WV R GILDELNAEMWSEVVSTNFEFRDASGEPA

3» bleo »$
| | | | | | | | | | |
2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460
Sall
Tth1lll
Dralll Pf1FI

TGACCGAGATCGGCGAGCAGCCGTGGGGGCGGGAGTTCGCCCTGCGCGACCCGGCCGGCAACTGCGTGCACTTCGTGGCCGAGGAGCAGGACTGAGTCGACTCGACA
ACTGGCTCTAGCCGCTCGTCGGCACCCCCGCCCTCAAGCGGGACGCGCTGGGCCGGCCGTTGACGCACGTGAAGCACCGGCTCCTCGTCCTGACTCAGCTGAGCTGT

MTE I GEQPWGREFALRDPAGNTCVHFEFEVAEEQ QD *
> bleo > [ 3

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

ATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCT
TAGTTGGAGACCTAATGTTTTAAACACTTTCTAACTGACCATAAGAATTGATACAACGAGGAAAATGCGATACACCTATGCGACGAAATTACGGAAACATAGTACGA

I I I I I I I I I I I
2,570 2,580 2,590 2,600 2,610 2,620 2,630 2,640 2,650 2,660 2,670
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bArr1-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10934 bp) (... 7/20/2022 4:03:45 PM

ATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGCAC
TAACGAAGGGCATACCGAAAGTAAAAGAGGAGGAACATATTTAGGACCAACGACAGAGAAATACTCCTCAACACCGGGCAACAGTCCGTTGCACCGCACCACACGTG

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

TGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCG
ACACAAACGACTGCGTTGGGGGTGACCAACCCCGTAACGGTGGTGGACAGTCGAGGAAAGGCCCTGAAAGCGAAAGGGGGAGGGATAACGGTGCCGCCTTGAGTAGC

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

CCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTT
GGCGGACGGAACGGGCGACGACCTGTCCCCGAGCCGACAACCCGTGACTGTTAAGGCACCACAACAGCCCCTTTAGTAGCAGGAAAGGAACCGACGAGCGGACACAA

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

GCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCG
CGGTGGACCTAAGACGCGCCCTGCAGGAAGACGATGCAGGGAAGCCGGGAGTTAGGTCGCCTGGAAGGAAGGGCGCCGGACGACGGCCGAGACGCCGGAGAAGGCGC

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

KpnI
Accb651

TCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCCTGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTT
AGAAGCGGAAGCGGGAGTCTGCTCAGCCTAGAGGGAAACCCGGCGGAGGGGCGGACCATGGAAATTCTGGTTACTGAATGTTCCGTCGACATCTAGAATCGGTGAAA

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

TTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAACGAAGATAAGATCTGCTTTTTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGA
AATTTTCTTTTCCCCCCTGACCTTCCCGATTAAGTGAGGGTTGCTTCTATTCTAGACGAAAAACGAACATGACCCAGAGAGACCAATCTGGTCTAGACTCGGACCCT

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

GCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGAT
CGAGAGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCGAACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACTGAGACCATTGATCTCTA

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

CCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTAGTAGTTCATGTCATCTTATTATTCAGTATTTATAACTTGCAAAGAAATGAATATCAGAGAGTGAG
GGGAGTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCATCATCAAGTACAGTAGAATAATAAGTCATAAATATTGAACGTTTCTTTACTTATAGTCTCTCACTC

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530
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bArr1-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10934 bp) (... 7/20/2022 4:03:45 PM

AGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAA
TCCTTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTT
| SV40 Polyadenylation signal »

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

ACTCATCAATGTATCTTATCATGTCTGGCTCTAGCTATCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTG
TGAGTAGTTACATAGAATAGTACAGACCGAGATCGATAGGGCGGGGATTGAGGCGGGTAGGGCGGGGATTGAGGCGGGTCAAGGCGGGTAAGAGGCGGGGTACCGAC

SVAGTPoTyad  Ton sTgmal o sweori ¢

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

Sfil

ACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGACTTTTGCAGAGACCAAA
TGATTAAAAAAAATAAATACGTCTCCGGCTCCGGCGGAGCCGGAGACTCGATAAGGTCTTCATCACTCCTCCGAAAAAACCTCCGGATCTGAAAACGTCTCTGGTTT

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

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950
AGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCG
TCACTCGATTGAGTGTAATTAACGCAACGCGAGTGACGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGC
3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

BspQI
Sapl

GTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTA
CAAACGCATAACCCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAAT

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170
Af1III
Pcil

TCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCG
AGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGC
pUC ori

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

CCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCT
GGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGA
pUC ori

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380
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bArr1-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10934 bp) (... 7/20/2022 4:03:45 PM

CTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAG
GAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATC
pUC ori

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

GTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTT
CAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAA
pUC ori

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

ATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGA
TAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCT
pUC ori

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

CAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTT
GTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGCCACCAAAAAAACAA
pUC ori

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

TGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTT
ACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAA
pUC ori

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

GGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACC
CCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGG

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

AhdI

AATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCA
TTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGT
AmpR

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

TCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGC
AGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACG
AmpR

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

AACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCG
TTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGC
AmpR

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

TGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTC
ACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAG
AmpR

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

GGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTC
CCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAG
AmpR

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

Bcgl

TGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAA
ACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTT
AmpR

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

XmnI

CTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGA
GAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACT
AmpR

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

TCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCAT
AGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTA
AmpR

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

Sspl

ACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCA
TGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGT

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

CATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGT
GTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGCAGAGCGCGCAAAGCCA

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

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

NdeI

TGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACC
ACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTATGGCGTGTCTACGCATTCCTCTTTTATGG

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

Fspl

GCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGG
CGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATAATGCGGTCGACCGCTTTCCCCCTACACGACGTTCC

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

Af1III
Mlul

CGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTGACGCGTGTAGTCTTATGCAATACTCTTGTAGTCTTGCA
GCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTTCGACTGCGCACATCAGAATACGTTATGAGAACATCAGAACGT

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

SphI Bael

ACATGGTAACGATGAGTTAGCAACATGCCTTACAAGGAGAGAAAAAGCACCGTGCATGCCGATTGGTGGAAGTAAGGTGGTACGATCGTGCCTTATTAGGAAGGCAA
TGTACCATTGCTACTCAATCGTTGTACGGAATGTTCCTCTCTTTTTCGTGGCACGTACGGCTAACCACCTTCATTCCACCATGCTAGCACGGAATAATCCTTCCGTT

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

CAGACGGGTCTGACATGGATTGGACGAACCACTGAATTGCCGCATTGCAGAGATATTGTATTTAAGTGCCTAGCTCGATACATAAACGGGTCTCTCTGGTTAGACCA
GTCTGCCCAGACTGTACCTAACCTGCTTGGTGACTTAACGGCGTAACGTCTCTATAACATAAATTCACGGATCGAGCTATGTATTTGCCCAGAGAGACCAATCTGGT

>R HIV LTR »

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

GATCTGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACT
CTAGACTCGGACCCTCGAGAGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCGAACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACTGA
3% HIV LTR »$

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

CTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAACAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTC
GACCATTGATCTCTAGGGAGTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCACCGCGGGCTTGTCCCTGAACTTTCGCTTTCCCTTTGGTCTCCTCGAGAGAG
3» HIV LTR

6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,940 6,950
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GACGCAGGACTCGGCTTGCTGAAGCGCGCACGGCAAGAGGCGAGGGGCGGCGACTGGTGAGTACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGG
CTGCGTCCTGAGCCGAACGACTTCGCGCGTGCCGTTCTCCGCTCCCCGCCGCTGACCACTCATGCGGTTTTTAAAACTGATCGCCTCCGATCTTCCTCTCTCTACCC
[ Psi ) 4

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

Nrul XmnI

TGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAACATATAGTATGGGC
ACGCTCTCGCAGTCATAATTCGCCCCCTCTTAATCTAGCGCTACCCTTTTTTAAGCCAATTCCGGTCCCCCTTTCTTTTTTATATTTAATTTTGTATATCATACCCG
. cog :

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

AAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAG
TTCGTCCCTCGATCTTGCTAAGCGTCAATTAGGACCGGACAATCTTTGTAGTCTTCCGACATCTGTTTATGACCCTGTCGATGTTGGTAGGGAAGTCTGTCCTAGTC
. Gag :

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

BspQI
Sapl

AAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCAA
TTCTTGAATCTAGTAATATATTATGTCATCGTTGGGAGATAACACACGTAGTTTCCTATCTCTATTTTCTGTGGTTCCTTCGAAATCTGTTCTATCTCCTTCTCGTT
. Gag :

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

AACAAAAGTAAGACCACCGCACAGCAAGCGGCCACTGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTAA
TTGTTTTCATTCTGGTGGCGTGTCGTTCGCCGGTGACTAGAAGTCTGGACCTCCTCCTCTATACTCCCTGTTAACCTCTTCACTTAATATATTTATATTTCATCATT

Gag . 000w 0%
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

AAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCA
TTTAACTTGGTAATCCTCATCGTGGGTGGTTCCGTTTCTCTTCTCACCACGTCTCTCTTTTTTCTCGTCACCCTTATCCTCGAAACAAGGAACCCAAGAACCCTCGT

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

BbvCI

GCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGC
CGTCCTTCGTGATACCCGCGTCGCAGTTACTGCGACTGCCATGTCCGGTCTGTTAATAACAGACCATATCACGTCGTCGTCTTGTTAAACGACTCCCGATAACTCCG

https://benchling.com/giguerepm/f/lib_56768GRW-for-pub/seq_3h8FIM9h-copy-of-barrl-ha-tev219-pcdh-cuo-mcs-efl-cymr-t2a..10/15



bArr1-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10934 bp) (... 7/20/2022 4:03:45 PM

GCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGG
CGTTGTCGTAGACAACGTTGAGTGTCAGACCCCGTAGTTCGTCGAGGTCCGTTCTTAGGACCGACACCTTTCTATGGATTTCCTAGTTGTCGAGGACCCCTAAACCC

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

GTTGCTCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGGAC
CAACGAGACCTTTTGAGTAAACGTGGTGACGACACGGAACCTTACGATCAACCTCATTATTTAGAGACCTTGTCTAAACCTTAGTGTGCTGGACCTACCTCACCCTG

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

AGAGAAATTAACAATTACACAAGCTTAATACACTCCTTAATTGAAGAATCGCAAACCAGCAAGAAAAGAATGAACAAGAATTATTGGAATTAGATAAATGGGCAAGT
TCTCTTTAATTGTTAATGTGTTCGAATTATGTGAGGAATTAACTTCTTAGCGTTTGGTCGTTCTTTTCTTACTTGTTCTTAATAACCTTAATCTATTTACCCGTTCA

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

TTGTGGAATTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAGTTTTTGCTGTACTTTCTAT
AACACCTTAACCAAATTGTATTGTTTAACCGACACCATATATTTTAATAAGTATTACTATCATCCTCCGAACCATCCAAATTCTTATCAAAAACGACATGAAAGATA

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

AGTGAATAGAGTTAGGCAGGGATATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCGAGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGA
TCACTTATCTCAATCCGTCCCTATAAGTGGTAATAGCAAAGTCTGGGTGGAGGGTTGGGGCTCCCCTGGGCTGTCCGGGCTTCCTTATCTTCTTCTTCCACCTCTCT

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

Hpal

GAGACAGAGACAGATCCATTCGATTAGTGAACGGATCTCGACGGTATCGGTTAACTTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTA
CTCTGTCTCTGTCTAGGTAAGCTAATCACTTGCCTAGAGCTGCCATAGCCAATTGAAAATTTTCTTTTCCCCCCTAACCCCCCATGTCACGTCCCCTTTCTTATCAT

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

BspDI

Clal  Spel
GACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAATTCAAAATTTTATCGATAGACTAGTTATTAATAGTAATCAATTACGGGGTCAT
CTGTATTATCGTTGTCTGTATGTTTGATTTCTTAATGTTTTTGTTTAATGTTTTAAGTTTTAAAATAGCTATCTGATCAATAATTATCATTAGTTAATGCCCCAGTA
I CMV_+ CUO >

N

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
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bArr1-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10934 bp) (... 7/20/2022 4:03:45 PM

TAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTAT
ATCAAGTATCGGGTATATACCTCAAGGCGCAATGTATTGAATGCCATTTACCGGGCGGACCGACTGGCGGGTTGCTGGGGGCGGGTAACTGCAGTTATTACTGCATA
CMV_+ CUO

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

NdeI

GTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTCC
CAAGGGTATCATTGCGGTTATCCCTGAAAGGTAACTGCAGTTACCCACCTCATAAATGCCATTTGACGGGTGAACCGTCATGTAGTTCACATAGTATACGGTTCAGG
CMV_+ CUO

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

SnaBI

GCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCG
CGGGGGATAACTGCAGTTACTGCCATTTACCGGGCGGACCGTAATACGGGTCATGTACTGGAATGCCCTGAAAGGATGAACCGTCATGTAGATGCATAATCAGTAGC
CMV_+ CUO

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

CspCI

CTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTG
GATAATGGTACCACTACGCCAAAACCGTCATGTGGTTACCCGCACCTATCGCCAAACTGAGTGCCCCTAAAGGTTCAGAGGTGGGGTAACTGCAGTTACCCTCAAAC
CMV_+ CUO

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

TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAATACCCCCGCCCCGTTGACGCAAATGGGCAAGCTTGCCGGGTCGAGGTAGGCGTGTACGGTGGGAGG
AAAACCGTGGTTTTAGTTGCCCTGAAAGGTTTTACAGCATTATGGGGGCGGGGCAACTGCGTTTACCCGTTCGAACGGCCCAGCTCCATCCGCACATGCCACCCTCC
CMV_+ CUO CMV_+ CUO

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

Agel Agel Ascl

CCTATATAAGCAACCGGTATAATCAAACAGACCAGATTGTCTGTTTGTTACCGGTGTTTAGTGAACCGGGCGCGCCTCATATCGCCTGGAGACGCCATCCACGCTGT
GGATATATTCGTTGGCCATATTAGTTTGTCTGGTCTAACAGACAAACAATGGCCACAAATCACTTGGCCCGCGCGGAGTATAGCGGACCTCTGCGGTAGGTGCGACA
CMV_+ CUO

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

TTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGCGGTCACTCTCTTCCGCATCGCTGTCTGCGAGGGCCAGCTGTTGGGCTCGCGGTTGAGGACAAACT
AAACTGGAGGTATCTTCTGTGGCCCTGGCTAGGTCGGAGGCGCCAGTGAGAGAAGGCGTAGCGACAGACGCTCCCGGTCGACAACCCGAGCGCCAACTCCTGTTTGA
CMV_+ CUO

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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bArr1-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10934 bp) (... 7/20/2022 4:03:45 PM

CTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCCGTCGGCCTCCGAACGGTACTCCGCCACCGAGGGACCTGAGCGAGTCCGCATCGACCGGATCGGAAAACCT
GAAGCGCCAGAAAGGTCATGAGAACCTAGCCTTTGGGCAGCCGGAGGCTTGCCATGAGGCGGTGGCTCCCTGGACTCGCTCAGGCGTAGCTGGCCTAGCCTTTTGGA

CMV + CUO CMV + CUO
9,210 9,220 9,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300
PaeR71
XhoI
T1iI BlpI

CTCGAGAAAGGCGTCTAACCAGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCGGGTGGCGGTCGGGGTTGTTTCTGGCGGAGGTGCTGCTGATGA
GAGCTCTTTCCGCAGATTGGTCAGTGTCAGCGTTCCATCCGACTCGTGGCACCGCCCGCCGTCGCCCACCGCCAGCCCCAACAAAGACCGCCTCCACGACGACTACT
CMV_+ CUO

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

TGTAATTAAAGTAGGCGGTCTTGAGACGGCGGATGGTCGAGGTGAGGTGTGGCAGGCTTGAGATCCAGCTGTTGGGGTGAGTACTCCCTCTCAAAAGCGGGCATTAC
ACATTAATTTCATCCGCCAGAACTCTGCCGCCTACCAGCTCCACTCCACACCGTCCGAACTCTAGGTCGACAACCCCACTCATGAGGGAGAGTTTTCGCCCGTAATG
CMV_+ CUO CMV_+ CUO

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

TTCTGCGCTAAGATTGTCAGTTTCCAAAAACGAGGAGGATTTGATATTCACCTGGCCCGATCTGGCCATACACTTGAGTGACAATGACATCCACTTTGCCTTTCTCT
AAGACGCGATTCTAACAGTCAAAGGTTTTTGCTCCTCCTAAACTATAAGTGGACCGGGCTAGACCGGTATGTGAACTCACTGTTACTGTAGGTGAAACGGAAAGAGA
CMV_+ CUO

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

BmtI
Xbal Nhel

CCACAGGTGTCCACTCCCAGGTCCAAGTTTGGTCTAGAGCTAGCGCCACCATGGGCGACAAAGGCACGAGAGTGTTCAAGAAGGCCTCTCCTAACGGCAAGCTGACC

GGTGTCCACAGGTGAGGGTCCAGGTTCAAACCAGATCTCGATCGCGGTGGTACCCGCTGTTTCCGTGCTCTCACAAGTTCTTCCGGAGAGGATTGCCGTTCGACTGG
M ¢G,D K G T RV FKIKASUPNGKL T

CMV_+ CUO Arrbl optimized
9,640 9,650 9,660 9,670 9,680 9,690 9,700 9,710 9,720 9,730
BspDI
Clal

GTGTACCTCGGCAAGAGGGACTTCGTGGACCACATCGATCTGGTGGACCCTGTGGATGGCGTGGTGCTGGTCGATCCCGAGTACCTGAAAGAACGGCGGGTGTACGT

CACATGGAGCCGTTCTCCCTGAAGCACCTGGTGTAGCTAGACCACCTGGGACACCTACCGCACCACGACCAGCTAGGGCTCATGGACTTTCTTGCCGCCCACATGCA
VYL GKRDTE FVDHTIDLVD®PVDSGVVLVDZPEYLI KTERIR RVYYV

Arrbl optimized

9,740 9,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840
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bArr1-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10934 bp) (... 7/20/2022 4:03:45 PM

GACCCTGACCTGCGCCTTTAGATACGGCCGCGAGGATCTGGATGTGCTGGGCCTGACCTTCAGAAAGGACCTGTTCGTGGCCAACGTGCAGAGCTTCCCACCAGCTC

CTGGGACTGGACGCGGAAATCTATGCCGGCGCTCCTAGACCTACACGACCCGGACTGGAAGTCTTTCCTGGACAAGCACCGGTTGCACGTCTCGAAGGGTGGTCGAG
T L TCAFRYGREDULUDVLSGLTFEFRIKDILFVANUVQSF PP A

Arrbl optimized

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

CAGAGGACAAGAAGCCCCTGACCAGACTGCAAGAGCGGCTGATTAAGAAGCTGGGCGAGCACGCTTACCCCTTCACCTTCGAGATCCCTCCAAACCTGCCTTGCAGC

GTCTCCTGTTCTTCGGGGACTGGTCTGACGTTCTCGCCGACTAATTCTTCGACCCGCTCGTGCGAATGGGGAAGTGGAAGCTCTAGGGAGGTTTGGACGGAACGTCG
PE DKK P L TRULOQEWRULTIIKI KL GEHAY®PFTFETIWPZPNILPTCS

Arrbl optimized

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

Bsu36I

GTGACACTCCAACCTGGACCTGAGGATACCGGAAAGGCCTGTGGCGTGGACTACGAAGTGAAGGCCTTTTGCGCCGAGAACCTGGAAGAGAAGATCCACAAGCGGAA

CACTGTGAGGTTGGACCTGGACTCCTATGGCCTTTCCGGACACCGCACCTGATGCTTCACTTCCGGAAAACGCGGCTCTTGGACCTTCTCTTCTAGGTGTTCGCCTT
v TL QP GPEDTGIKATCGVDYEVKAFTCAENLETEIZKTIHIKRN

Arrbl optimized

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

CAGCGTGCGGCTGGTCATCAGAAAGGTGCAGTATGCCCCTGAGAGGCCCGGACCTCAACCTACAGCCGAGACAACCAGACAGTTCCTGATGAGCGACAAGCCCCTGC

GTCGCACGCCGACCAGTAGTCTTTCCACGTCATACGGGGACTCTCCGGGCCTGGAGTTGGATGTCGGCTCTGTTGGTCTGTCAAGGACTACTCGCTGTTCGGGGACG
S VRLVYIRIKVQYAPEIRUZPGPOQPTAETTRA QFLMSDIKP.L

Arrbl optimized

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

PmlI

ACCTGGAAGCCAGCCTGGACAAAGAGATCTACTACCACGGCGAGCCCATCAGCGTGAACGTCCACGTGACCAACAACACCAACAAGACCGTGAAGAAAATCAAGATC

TGGACCTTCGGTCGGACCTGTTTCTCTAGATGATGGTGCCGCTCGGGTAGTCGCACTTGCAGGTGCACTGGTTGTTGTGGTTGTTCTGGCACTTCTTTTAGTTCTAG
HL E A S L DKETIYYHGEW®PTI SV NVHVTNNTNIKTVIKIKTIIKTI

Arrbl optimized

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

TCCGTGCGGCAGTACGCCGACATCTGCCTGTTTAACACAGCCCAGTACAAGTGCCCCGTGGCCATGGAAGAGGCCGATGATACAGTGGCCCCTAGCAGCACCTTCTG

AGGCACGCCGTCATGCGGCTGTAGACGGACAAATTGTGTCGGGTCATGTTCACGGGGCACCGGTACCTTCTCCGGCTACTATGTCACCGGGGATCGTCGTGGAAGAC
S'VRQY ADTITCLEFNTAQY KT CPVAMETEADTUDTVAPSSTEZC

Arrbl optimized

10,390 10,400 10,410 10,420 10,430 10,440 10,450 10,460 10,470 10,480
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bArr1-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10934 bp) (... 7/20/2022 4:03:45 PM

BstZ171

CAAAGTGTATACCCTGACACCTTTCCTGGCCAACAACCGCGAGAAGAGAGGACTGGCCCTGGACGGAAAGCTGAAGCACGAGGATACCAACCTGGCCAGCAGCACCC

GTTTCACATATGGGACTGTGGAAAGGACCGGTTGTTGGCGCTCTTCTCTCCTGACCGGGACCTGCCTTTCGACTTCGTGCTCCTATGGTTGGACCGGTCGTCGTGGG
K vy T TLTWPFL ANNREI KRG GLALUDGIKTLIKHEUDTNILASST

Arrbl optimized

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

TGCTTAGAGAGGGCGCCAATAGAGAGATCCTGGGCATCATCGTGTCCTACAAAGTGAAAGTGAAGCTGGTGGTGTCCAGAGGCGGCCTGCTTGGAGATCTGGCCTCT

ACGAATCTCTCCCGCGGTTATCTCTCTAGGACCCGTAGTAGCACAGGATGTTTCACTTTCACTTCGACCACCACAGGTCTCCGCCGGACGAACCTCTAGACCGGAGA
LLREGANRETITLSGTITIVSYKVKVKLVVSRSGSGLULGDTL AS

Arrbl optimized

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

TCTGATGTGGCCGTGGAACTGCCCTTCACACTGATGCACCCCAAGCCTAAAGAGGAACCTCCTCACAGAGAGGTGCCCGAGAACGAGACACCCGTGGACACCAATCT

AGACTACACCGGCACCTTGACGGGAAGTGTGACTACGTGGGGTTCGGATTTCTCCTTGGAGGAGTGTCTCTCCACGGGCTCTTGCTCTGTGGGCACCTGTGGTTAGA
s bV AV ELPFTLMMHPIKZPIKETEWPPHREVPENETWPVDTN.HL

Arrbl optimized

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

GATCGAGCTGGACACAAACGACGACGACATCGTGTTCGAGGACTTCGCCCGGCAGAGACTGAAGGGCATGAAGGACGACAAAGAGGAAGAAGAGGACGGCACCGGCT

CTAGCTCGACCTGTGTTTGCTGCTGCTGTAGCACAAGCTCCTGAAGCGGGCCGTCTCTGACTTCCCGTACTTCCTGCTGTTTCTCCTTCTTCTCCTGCCGTGGCCGA
I ELDTNDUDUDTIVFEUDTFARU QRLIKSGMIKUDUDIKETETETEDTGTG

Arrbl optimized

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

CTCCGCAGCTCAATAATCGG
GAGGCGTCGAGTTATTAGCC
SP Q L N N R

Arrbl optimized

10,920 10,930
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(from 1-642 bp) 7/20/2022 4:04:35 PM

bArr2-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo...

PspOMI

GGATCCGGTAGTGGTGGTGGGTCTGGGGGAGGGTCCGGAGGCGGCTCTGGTGGTGGGTCATACCCTTACGACGTACCTGATTACGCGGGCTCATCTCTGTTCAAGGG

CCTAGGCCATCACCACCACCCAGACCCCCTCCCAGGCCTCCGCCGAGACCACCACCCAGTATGGGAATGCTGCATGGACTAATGCGCCCGAGTAGAGACAAGTTCCC
GSGSGGGSGG6G6SG6G6G6S6G6GG6G sy P)XY DV PDYAGS S L FKG

Linker
HA-Tag Tev 219

10 20 30 40 50 60 70 80 90 100

Apal

CCCAAGAGACTATAATCCTATCTCATCAACGATCTGCCATCTCACAAACGAATCCGACGGACACACGACCTCTCTTTACGGGATTGGTTTCGGCCCTTTTATCATAA

GGGTTCTCTGATATTAGGATAGAGTAGTTGCTAGACGGTAGAGTGTTTGCTTAGGCTGCCTGTGTGCTGGAGAGAAATGCCCTAACCAAAGCCGGGAAAATAGTATT
P RDYN®P IS ST I CHULTNESDSGHTTS LY G, I G,F G P/F I I

Tev 219

110 120 130 140 150 160 170 180 190 200 210

Xcml

CTAATAAACATCTTTTCCGCCGGAACAACGGAACTTTGCTTGTCCAGTCACTTCATGGCGTATTTAAAGTGAAGAATACTACTACTTTGCAACAACATCTCATTGAC

GATTATTTGTAGAAAAGGCGGCCTTGTTGCCTTGAAACGAACAGGTCAGTGAAGTACCGCATAAATTTCACTTCTTATGATGATGAAACGTTGTTGTAGAGTAACTG
TN K HLFRURNNGTILLVQSLHGVFKVKNTTTLQQHILID

Tev 219

220 230 240 250 260 270 280 290 300 310 320

GGCCGGGACATGATTATTATAAGAATGCCGAAGGATTTTCCACCTTTCCCCCAAAAACTTAAGTTTCGGGAGCCACAACGAGAGGAACGAATATGCCTGGTAACAAC

CCGGCCCTGTACTAATAATATTCTTACGGCTTCCTAAAAGGTGGAAAGGGGGTTTTTGAATTCAAAGCCCTCGGTGTTGCTCTCCTTGCTTATACGGACCATTGTTG
GRDMITITIIRMPIKDEU®PZPFPQKIL KT FREWZPAOQRETEIRTITCILVTT

Tev 219

330 340 350 360 370 380 390 400 410 420

BsrGI

AAATTTTCAAACTAAATCTATGTCTTCAATGGTGAGTGACACATCTTGTACATTTCCCTCTAGTGACGGGATTTTCTGGAAGCATTGGATACAGACTAAGGACGGGC

TTTAAAAGTTTGATTTAGATACAGAAGTTACCACTCACTGTGTAGAACATGTAAAGGGAGATCACTGCCCTAAAAGACCTTCGTAACCTATGTCTGATTCCTGCCCG
NF QTKSMSSMVSDTSTCTEPS SDG,I F WKW HWTIAOQTKDG

Tev 219

430 440 450 460 470 480 490 500 510 520 530

AGTGCGGATCACCACTCGTGTCCACACGCGATGGATTCATTGTCGGGATTCATAGTGCTTCTAACTTCACCAACACCAATAATTATTTTACTTCTGTGCCAAAAAAC

TCACGCCTAGTGGTGAGCACAGGTGTGCGCTACCTAAGTAACAGCCCTAAGTATCACGAAGATTGAAGTGGTTGTGGTTATTAATAAAATGAAGACACGGTTTTTTG
eQ¢c G s pPLVSTRDSGF I VGGIHSASNETNTNNYFTS VP KN

Tev 219

540 550 560 570 580 590 600 610 620 630 640
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bArr2-HA-TEV219 pCDH-CuO-MCS-EF1la-CymR-T2A-Bleo3 SparQ (10907 bp) (... 7/20/2022 4:04:35 PM

Tth111I
Alol Pf1FI

TTCATGGAGCTGCTTACTAGCCAAGAAGCCCAACAGTGGGTGAGTGGGTGGCGCCTGAACGCCGACTCCGTCTTGTGGGGGGGTCACAAGGTCTTTATGGTATAAAT

AAGTACCTCGACGAATGATCGGTTCTTCGGGTTGTCACCCACTCACCCACCGCGGACTTGCGGCTGAGGCAGAACACCCCCCCAGTGTTCCAGAAATACCATATTTA
FMELLTSOQEAQOQWV SGWRILNADSVLWGGHTIKVFEMV

Tev 219

650 660 670 680 690 700 710 720 730 740

Swal NotI AsiSI Mfel

TTAAATCGGATCCGCGGCCGCGGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAAT
AATTTAGCCTAGGCGCCGGCGCCTAGACGCTAGCGAGGCCACGGGCAGTCACCCGTCTCGCGTGTAGCGGGTGTCAGGGGCTCTTCAACCCCCCTCCCCAGCCGTTA

750 760 770 780 790 800 810 820 830 840 850

TGAACGGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGT
ACTTGCCCACGGATCTCTTCCACCGCGCCCCATTTGACCCTTTCACTACAGCACATGACCGAGGCGGAAAAAGGGCTCCCACCCCCTCTTGGCATATATTCACGTCA

860 870 880 890 900 910 920 930 940 950 960

Bsu361

AGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC
TCAGCGGCACTTGCAAGAAAAAGCGTTGCCCAAACGGCGGTCTTGTGTCGACTTCGAAGCTCCCCGAGCGTAGAGAGGAAGTGCGCGGGCGGCGGGATGGACTCCGG

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

CspCI

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACCGGGCCTT
CGGTAGGTGCGGCCAACTCAGCGCAAGACGGCGGAGGGCGGACACCACGGAGGACTTGACGCAGGCGGCAGATCCATTCAAATTTCGAGTCCAGCTCTGGCCCGGAA

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

TGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTTTCTGTTCTGCGCCG
ACAGGCCGCGAGGGAACCTCGGATGGATCTGAGTCGGCCGAGAGGTGCGAAACGGACTGGGACGAACGAGTTGAGATGCAGAAACAAAGCAAAAGACAAGACGCGGC

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

Xbal

TTACAGATCCAAGCTGTGACCGGCGCCTACTCTAGAGCCGCCATGGCTTACCCATACGATGTTCCAGATTACGCTAGTTTGGTGAGGCAGCAGAGACCGATGACATC
AATGTCTAGGTTCGACACTGGCCGCGGATGAGATCTCGGCGGTACCGAATGGGTATGCTACAAGGTCTAATGCGATCAAACCACTCCGTCGTCTCTGGCTACTGTAG

M AYPYDVPDYASLVYRQQRPMTS

HA

1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390
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bArr2-HA-TEV219 pCDH-CuO-MCS-EF1la-CymR-T2A-Bleo3 SparQ (10907 bp) (... 7/20/2022 4:04:35 PM

BclI

CACTTTGCCTTTCTCTCCACAGGTGTCCACTCCCAGGTCCAAGTTTGGAAGATCTACCATGCCAAAGAGACCCAGACCCGTGATCATGAGTCCAAAGAGAAGAACAC
GTGAAACGGAAAGAGAGGTGTCCACAGGTGAGGGTCCAGGTTCAAACCTTCTAGATGGTACGGTTTCTCTGGGTCTGGGCACTAGTACTCAGGTTTCTCTTCTTGTG

TIBrPERs P oNBs T PRBs KEIBG RBs T v P KRR KBr NENDv s r KERERD T

1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490
PaqCI
BspMI
PasI PasI BfuAl

AGGCAGAGCGCGCAATGGAGACCCAGGGCAAGTTGATTGCAGCGGCCCTGGGGGTTTTACGGGAAAAAGGTTACGCGGGATTCCGGATCGCAGATGTGCCCGGTGCT
TCCGTCTCGCGCGTTACCTCTGGGTCCCGTTCAACTAACGTCGCCGGGACCCCCAAAATGCCCTTTTTCCAATGCGCCCTAAGGCCTAGCGTCTACACGGGCCACGA

QAEER AMET QGKLIAAALGNVLREK® G AGIFRIADVPGA

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

Bcgl

GCAGGTGTCTCGAGAGGAGCGCAGAGCCATCATTTCCCGACAAAGCTTGAGCTTCTGCTTGCCACTTTTGAATGGCTTTACGAACAGATCACCGAACGCAGTCGGGC
CGTCCACAGAGCTCTCCTCGCGTCTCGGTAGTAAAGGGCTGTTTCGAACTCGAAGACGAACGGTGAAAACTTACCGAAATGCTTGTCTAGTGGCTTGCGTCAGCCCG

AGWNV SR GAQSHHIFPTKILELLLATIFEWLVYEQITIERSRA

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

TCGATTAGCGAAATTGAAGCCAGAGGATGACGTCATCCAGCAAATGCTGGACGACGCCGCCGAATTTTTCCTCGACGATGACTTCTCTATCAGCCTTGATTTGATTG
AGCTAATCGCTTTAACTTCGGTCTCCTACTGCAGTAGGTCGTTTACGACCTGCTGCGGCGGCTTAAAAAGGAGCTGCTACTGAAGAGATAGTCGGAACTAAACTAAC

D » KOIED » ERDRPREE c o ¢ INENDD - A EEEENISTEPEPEE s X s

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

TGGCTGCCGACCGGGATCCAGCGTTACGCGAGGGTATTCAGCGCACGGTAGAGAGGAATCGGTTTGTCGTCGAGGATATGTGGCTTGGTGTTCTGGTGAGCCGTGGT
ACCGACGGCTGGCCCTAGGTCGCAATGCGCTCCCATAAGTCGCGTGCCATCTCTCCTTAGCCAAACAGCAGCTCCTATACACCGAACCACAAGACCACTCGGCACCA

VA ADRDPALREGIQRTVERNREVVEDWMWLGVLVSRG

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

EcoRV

CTTTCGCGTGATGATGCAGAAGATATCCTTTGGTTGATATTCAATTCGGTGCGTGGGCTTGCTGTTCGTAGCCTATGGCAGAAGGACAAAGAACGCTTTGAGCGTGT
GAAAGCGCACTACTACGTCTTCTATAGGAAACCAACTATAAGTTAAGCCACGCACCCGAACGACAAGCATCGGATACCGTCTTCCTGTTTCTTGCGAAACTCGCACA

L'sRDDAEDILWLIFNSVRGLAVRSLWQKDKERFERYV

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030
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bArr2-HA-TEV219 pCDH-CuO-MCS-EF1la-CymR-T2A-Bleo3 SparQ (10907 bp) (... 7/20/2022 4:04:35 PM

CAGGAACTCGACACTCGAAATTGCGCGAGAGCGGTACGCGAAATTCAAGCGCGCGGCCAAACCCTCTGGCCGGTCTCTCTCTGTTCGAGAGGGCAGAGGAAGTCTTC
GTCCTTGAGCTGTGAGCTTTAACGCGCTCTCGCCATGCGCTTTAAGTTCGCGCGCCGGTTTGGGAGACCGGCCAGAGAGAGACAAGCTCTCCCGTCTCCTTCAGAAG

JRNSTILEIARERYAKEFKRAAKPSG

[ [ [ [ [ [ | | | | I
2,040 2,050 2,060 2,070 2,080 2,090 2,100 2,110 2,120 2,130 2,140
EcoRI MscI MauBI

TAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTGAATTCATGGCCAAGTTGACCAGTGCCGTTCCGGTGCTCACCGCGCGCGACGTCGCCGGAGCGGTCGAGTTC
ATTGTACGCCACTGCACCTCCTCTTAGGGCCGGGACTTAAGTACCGGTTCAACTGGTCACGGCAAGGCCACGAGTGGCGCGCGCTGCAGCGGCCTCGCCAGCTCAAG

M ATKIEDT s A NODP NELEDT A RUDEVEA 6 A WVIENE

> A I bleo %
I I I I I I I I I I
2,150 2,160 2,170 2,180 2,190 2,200 2,210 2,220 2,230 2,240
Smal
TspMI
Xmal SgrAl SexAI

TGGACCGACCGGCTCGGGTTCTCCCGGGACTTCGTGGAGGACGACTTCGCCGGTGTGGTCCGGGACGACGTGACCCTGTTCATCAGCGCGGTCCAGGACCAGGTGGT
ACCTGGCTGGCCGAGCCCAAGAGGGCCCTGAAGCACCTCCTGCTGAAGCGGCCACACCAGGCCCTGCTGCACTGGGACAAGTAGTCGCGCCAGGTCCTGGTCCACCA

W TDRLGFSRDFVEDDFAGVVRDDVTLFEISAVQDQVYV

3» bleo »$

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

Fsel

GCCGGACAACACCCTGGCCTGGGTGTGGGTGCGCGGCCTGGACGAGCTGTACGCCGAGTGGTCGGAGGTCGTGTCCACGAACTTCCGGGACGCCTCCGGGCCGGCCA
CGGCCTGTTGTGGGACCGGACCCACACCCACGCGCCGGACCTGCTCGACATGCGGCTCACCAGCCTCCAGCACAGGTGCTTGAAGGCCCTGCGGAGGCCCGGCCGGT

JPBON TILOA WV WV R GILDELNAEMWSEVVSTNFEFRDASGEPA

3» bleo »$
| | | | | | | | | | |
2,360 2,370 2,380 2,390 2,400 2,410 2,420 2,430 2,440 2,450 2,460
Sall
Tth1lll
Dralll Pf1FI

TGACCGAGATCGGCGAGCAGCCGTGGGGGCGGGAGTTCGCCCTGCGCGACCCGGCCGGCAACTGCGTGCACTTCGTGGCCGAGGAGCAGGACTGAGTCGACTCGACA
ACTGGCTCTAGCCGCTCGTCGGCACCCCCGCCCTCAAGCGGGACGCGCTGGGCCGGCCGTTGACGCACGTGAAGCACCGGCTCCTCGTCCTGACTCAGCTGAGCTGT

MTE I GEQPWGREFALRDPAGNTCVHFEFEVAEEQ QD *
> bleo > [ 3

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

ATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCT
TAGTTGGAGACCTAATGTTTTAAACACTTTCTAACTGACCATAAGAATTGATACAACGAGGAAAATGCGATACACCTATGCGACGAAATTACGGAAACATAGTACGA

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

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

TGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCG
ACACAAACGACTGCGTTGGGGGTGACCAACCCCGTAACGGTGGTGGACAGTCGAGGAAAGGCCCTGAAAGCGAAAGGGGGAGGGATAACGGTGCCGCCTTGAGTAGC

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

CCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTT
GGCGGACGGAACGGGCGACGACCTGTCCCCGAGCCGACAACCCGTGACTGTTAAGGCACCACAACAGCCCCTTTAGTAGCAGGAAAGGAACCGACGAGCGGACACAA

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

GCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCG
CGGTGGACCTAAGACGCGCCCTGCAGGAAGACGATGCAGGGAAGCCGGGAGTTAGGTCGCCTGGAAGGAAGGGCGCCGGACGACGGCCGAGACGCCGGAGAAGGCGC

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

KpnI
Accb651

TCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCCTGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTT
AGAAGCGGAAGCGGGAGTCTGCTCAGCCTAGAGGGAAACCCGGCGGAGGGGCGGACCATGGAAATTCTGGTTACTGAATGTTCCGTCGACATCTAGAATCGGTGAAA

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

TTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAACGAAGATAAGATCTGCTTTTTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGGGA
AATTTTCTTTTCCCCCCTGACCTTCCCGATTAAGTGAGGGTTGCTTCTATTCTAGACGAAAAACGAACATGACCCAGAGAGACCAATCTGGTCTAGACTCGGACCCT

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

GCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGAT
CGAGAGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCGAACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACTGAGACCATTGATCTCTA

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

CCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTAGTAGTTCATGTCATCTTATTATTCAGTATTTATAACTTGCAAAGAAATGAATATCAGAGAGTGAG
GGGAGTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCATCATCAAGTACAGTAGAATAATAAGTCATAAATATTGAACGTTTCTTTACTTATAGTCTCTCACTC

3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530
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AGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAA
TCCTTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGGTT
| SV40 Polyadenylation signal »

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

ACTCATCAATGTATCTTATCATGTCTGGCTCTAGCTATCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTG
TGAGTAGTTACATAGAATAGTACAGACCGAGATCGATAGGGCGGGGATTGAGGCGGGTAGGGCGGGGATTGAGGCGGGTCAAGGCGGGTAAGAGGCGGGGTACCGAC

SVAGTPoTyad  Ton sTgmal o sweori ¢

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

Sfil

ACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGACTTTTGCAGAGACCAAA
TGATTAAAAAAAATAAATACGTCTCCGGCTCCGGCGGAGCCGGAGACTCGATAAGGTCTTCATCACTCCTCCGAAAAAACCTCCGGATCTGAAAACGTCTCTGGTTT

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

3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950
AGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCG
TCACTCGATTGAGTGTAATTAACGCAACGCGAGTGACGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCCGC
3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030 4,040 4,050 4,060

BspQI
Sapl

GTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTA
CAAACGCATAACCCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAAT

4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170
Af1III
Pcil

TCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCG
AGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGC
pUC ori

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

CCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCT
GGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGCGA
pUC ori

4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380
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CTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAG
GAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACATC
pUC ori

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

GTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTT
CAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTGAA
pUC ori

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

ATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGA
TAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTCCT
pUC ori

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

CAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTT
GTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGCCACCAAAAAAACAA
pUC ori

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

TGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATTTT
ACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAAAA
pUC ori

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

GGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACC
CCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAATGG

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

AhdI

AATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCA
TTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGT
AmpR

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

TCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTGC
AGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGACG
AmpR

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

AACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCG
TTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGC
AmpR

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

TGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCTTC
ACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGAAG
AmpR

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

GGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTC
CCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAAAG
AmpR

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

Bcgl

TGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAA
ACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTT
AmpR

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

XmnI

CTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGA
GAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACT
AmpR

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

TCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCAT
AGAAGTCGTAGAAAATGAAAGTGGTCGCAAAGACCCACTCGTTTTTGTCCTTCCGTTTTACGGCGTTTTTTCCCTTATTCCCGCTGTGCCTTTACAACTTATGAGTA
AmpR

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

Sspl

ACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCA
TGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGT

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

CATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGT
GTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGCAGAGCGCGCAAAGCCA

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

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

BstAPI
NdeI

TGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACC
ACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTATGGCGTGTCTACGCATTCCTCTTTTATGG

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

Fspl

GCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGG
CGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATAATGCGGTCGACCGCTTTCCCCCTACACGACGTTCC

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

Af1III
Mlul

CGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTGACGCGTGTAGTCTTATGCAATACTCTTGTAGTCTTGCA
GCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTTCGACTGCGCACATCAGAATACGTTATGAGAACATCAGAACGT

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

SphI Bael

ACATGGTAACGATGAGTTAGCAACATGCCTTACAAGGAGAGAAAAAGCACCGTGCATGCCGATTGGTGGAAGTAAGGTGGTACGATCGTGCCTTATTAGGAAGGCAA
TGTACCATTGCTACTCAATCGTTGTACGGAATGTTCCTCTCTTTTTCGTGGCACGTACGGCTAACCACCTTCATTCCACCATGCTAGCACGGAATAATCCTTCCGTT

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

CAGACGGGTCTGACATGGATTGGACGAACCACTGAATTGCCGCATTGCAGAGATATTGTATTTAAGTGCCTAGCTCGATACATAAACGGGTCTCTCTGGTTAGACCA
GTCTGCCCAGACTGTACCTAACCTGCTTGGTGACTTAACGGCGTAACGTCTCTATAACATAAATTCACGGATCGAGCTATGTATTTGCCCAGAGAGACCAATCTGGT

B - HIV LTR »

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

GATCTGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACT
CTAGACTCGGACCCTCGAGAGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCGAACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACTGA
S» HIV LTR »

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

CTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAACAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTC
GACCATTGATCTCTAGGGAGTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCACCGCGGGCTTGTCCCTGAACTTTCGCTTTCCCTTTGGTCTCCTCGAGAGAG
3» HIV LTR

6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,940 6,950
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GACGCAGGACTCGGCTTGCTGAAGCGCGCACGGCAAGAGGCGAGGGGCGGCGACTGGTGAGTACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATGGG
CTGCGTCCTGAGCCGAACGACTTCGCGCGTGCCGTTCTCCGCTCCCCGCCGCTGACCACTCATGCGGTTTTTAAAACTGATCGCCTCCGATCTTCCTCTCTCTACCC
[ Psi ) 4

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

Nrul XmnI

TGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAACATATAGTATGGGC
ACGCTCTCGCAGTCATAATTCGCCCCCTCTTAATCTAGCGCTACCCTTTTTTAAGCCAATTCCGGTCCCCCTTTCTTTTTTATATTTAATTTTGTATATCATACCCG
. cog :

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

AAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAG
TTCGTCCCTCGATCTTGCTAAGCGTCAATTAGGACCGGACAATCTTTGTAGTCTTCCGACATCTGTTTATGACCCTGTCGATGTTGGTAGGGAAGTCTGTCCTAGTC
. Gag :

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

BspQI
Sapl

AAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCAA
TTCTTGAATCTAGTAATATATTATGTCATCGTTGGGAGATAACACACGTAGTTTCCTATCTCTATTTTCTGTGGTTCCTTCGAAATCTGTTCTATCTCCTTCTCGTT
. Gag :

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

AACAAAAGTAAGACCACCGCACAGCAAGCGGCCACTGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTAA
TTGTTTTCATTCTGGTGGCGTGTCGTTCGCCGGTGACTAGAAGTCTGGACCTCCTCCTCTATACTCCCTGTTAACCTCTTCACTTAATATATTTATATTTCATCATT

Gag . 000w 0%
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

AAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCA
TTTAACTTGGTAATCCTCATCGTGGGTGGTTCCGTTTCTCTTCTCACCACGTCTCTCTTTTTTCTCGTCACCCTTATCCTCGAAACAAGGAACCCAAGAACCCTCGT

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

BbvCI

GCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGC
CGTCCTTCGTGATACCCGCGTCGCAGTTACTGCGACTGCCATGTCCGGTCTGTTAATAACAGACCATATCACGTCGTCGTCTTGTTAAACGACTCCCGATAACTCCG
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bArr2-HA-TEV219 pCDH-CuO-MCS-EF1la-CymR-T2A-Bleo3 SparQ (10907 bp) (... 7/20/2022 4:04:35 PM

BstAPI

GCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGG
CGTTGTCGTAGACAACGTTGAGTGTCAGACCCCGTAGTTCGTCGAGGTCCGTTCTTAGGACCGACACCTTTCTATGGATTTCCTAGTTGTCGAGGACCCCTAAACCC

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

GTTGCTCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGGAC
CAACGAGACCTTTTGAGTAAACGTGGTGACGACACGGAACCTTACGATCAACCTCATTATTTAGAGACCTTGTCTAAACCTTAGTGTGCTGGACCTACCTCACCCTG

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

AGAGAAATTAACAATTACACAAGCTTAATACACTCCTTAATTGAAGAATCGCAAACCAGCAAGAAAAGAATGAACAAGAATTATTGGAATTAGATAAATGGGCAAGT
TCTCTTTAATTGTTAATGTGTTCGAATTATGTGAGGAATTAACTTCTTAGCGTTTGGTCGTTCTTTTCTTACTTGTTCTTAATAACCTTAATCTATTTACCCGTTCA

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

TTGTGGAATTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAGTTTTTGCTGTACTTTCTAT
AACACCTTAACCAAATTGTATTGTTTAACCGACACCATATATTTTAATAAGTATTACTATCATCCTCCGAACCATCCAAATTCTTATCAAAAACGACATGAAAGATA

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

PpuMI
Kf1I

AGTGAATAGAGTTAGGCAGGGATATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCGAGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGA
TCACTTATCTCAATCCGTCCCTATAAGTGGTAATAGCAAAGTCTGGGTGGAGGGTTGGGGCTCCCCTGGGCTGTCCGGGCTTCCTTATCTTCTTCTTCCACCTCTCT

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

Hpal

GAGACAGAGACAGATCCATTCGATTAGTGAACGGATCTCGACGGTATCGGTTAACTTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTA
CTCTGTCTCTGTCTAGGTAAGCTAATCACTTGCCTAGAGCTGCCATAGCCAATTGAAAATTTTCTTTTCCCCCCTAACCCCCCATGTCACGTCCCCTTTCTTATCAT

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

BspDI

Clal  Spel
GACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAATTCAAAATTTTATCGATAGACTAGTTATTAATAGTAATCAATTACGGGGTCAT
CTGTATTATCGTTGTCTGTATGTTTGATTTCTTAATGTTTTTGTTTAATGTTTTAAGTTTTAAAATAGCTATCTGATCAATAATTATCATTAGTTAATGCCCCAGTA
I CMV_+ CUO >

N

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
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bArr2-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10907 bp) (... 7/20/2022 4:04:35 PM

TAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGTAT
ATCAAGTATCGGGTATATACCTCAAGGCGCAATGTATTGAATGCCATTTACCGGGCGGACCGACTGGCGGGTTGCTGGGGGCGGGTAACTGCAGTTATTACTGCATA
CMV_+ CUO

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

NdeI

GTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTCC
CAAGGGTATCATTGCGGTTATCCCTGAAAGGTAACTGCAGTTACCCACCTCATAAATGCCATTTGACGGGTGAACCGTCATGTAGTTCACATAGTATACGGTTCAGG
CMV_+ CUO

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

SnaBI
BsaAl

GCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCG
CGGGGGATAACTGCAGTTACTGCCATTTACCGGGCGGACCGTAATACGGGTCATGTACTGGAATGCCCTGAAAGGATGAACCGTCATGTAGATGCATAATCAGTAGC
CMV_+ CUO

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

CspCI

CTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTG
GATAATGGTACCACTACGCCAAAACCGTCATGTGGTTACCCGCACCTATCGCCAAACTGAGTGCCCCTAAAGGTTCAGAGGTGGGGTAACTGCAGTTACCCTCAAAC
CMV_+ CUO

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

TTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAATACCCCCGCCCCGTTGACGCAAATGGGCAAGCTTGCCGGGTCGAGGTAGGCGTGTACGGTGGGAGG
AAAACCGTGGTTTTAGTTGCCCTGAAAGGTTTTACAGCATTATGGGGGCGGGGCAACTGCGTTTACCCGTTCGAACGGCCCAGCTCCATCCGCACATGCCACCCTCC
CMV_+ CUO CMV_+ CUO

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

Ascl

CCTATATAAGCAACCGGTATAATCAAACAGACCAGATTGTCTGTTTGTTACCGGTGTTTAGTGAACCGGGCGCGCCTCATATCGCCTGGAGACGCCATCCACGCTGT
GGATATATTCGTTGGCCATATTAGTTTGTCTGGTCTAACAGACAAACAATGGCCACAAATCACTTGGCCCGCGCGGAGTATAGCGGACCTCTGCGGTAGGTGCGACA
CMV_+ CUO

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

TTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGCGGTCACTCTCTTCCGCATCGCTGTCTGCGAGGGCCAGCTGTTGGGCTCGCGGTTGAGGACAAACT
AAACTGGAGGTATCTTCTGTGGCCCTGGCTAGGTCGGAGGCGCCAGTGAGAGAAGGCGTAGCGACAGACGCTCCCGGTCGACAACCCGAGCGCCAACTCCTGTTTGA
CMV_+ CUO

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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bArr2-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10907 bp) (... 7/20/2022 4:04:35 PM

PpuMI

CTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCCGTCGGCCTCCGAACGGTACTCCGCCACCGAGGGACCTGAGCGAGTCCGCATCGACCGGATCGGAAAACCT
GAAGCGCCAGAAAGGTCATGAGAACCTAGCCTTTGGGCAGCCGGAGGCTTGCCATGAGGCGGTGGCTCCCTGGACTCGCTCAGGCGTAGCTGGCCTAGCCTTTTGGA
CMV_+ CUO CMV_+ CUO

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

BlpI

CTCGAGAAAGGCGTCTAACCAGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCGGGTGGCGGTCGGGGTTGTTTCTGGCGGAGGTGCTGCTGATGA
GAGCTCTTTCCGCAGATTGGTCAGTGTCAGCGTTCCATCCGACTCGTGGCACCGCCCGCCGTCGCCCACCGCCAGCCCCAACAAAGACCGCCTCCACGACGACTACT
CMV_+ CUO

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

TGTAATTAAAGTAGGCGGTCTTGAGACGGCGGATGGTCGAGGTGAGGTGTGGCAGGCTTGAGATCCAGCTGTTGGGGTGAGTACTCCCTCTCAAAAGCGGGCATTAC
ACATTAATTTCATCCGCCAGAACTCTGCCGCCTACCAGCTCCACTCCACACCGTCCGAACTCTAGGTCGACAACCCCACTCATGAGGGAGAGTTTTCGCCCGTAATG
CMV_+ CUO CMV_+ CUO

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

Mscl

TTCTGCGCTAAGATTGTCAGTTTCCAAAAACGAGGAGGATTTGATATTCACCTGGCCCGATCTGGCCATACACTTGAGTGACAATGACATCCACTTTGCCTTTCTCT
AAGACGCGATTCTAACAGTCAAAGGTTTTTGCTCCTCCTAAACTATAAGTGGACCGGGCTAGACCGGTATGTGAACTCACTGTTACTGTAGGTGAAACGGAAAGAGA

CMV + CUO
9,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630
Smal
BmtI TspMI
Xbal Nhel Xmal

CCACAGGTGTCCACTCCCAGGTCCAAGTTTGGTCTAGAGCTAGCGCCACCATGGGGGAGAAACCCGGGACCAGGGTCTTCAAGAAGTCGAGCCCTAACTGCAAGCTC

GGTGTCCACAGGTGAGGGTCCAGGTTCAAACCAGATCTCGATCGCGGTGGTACCCCCTCTTTGGGCCCTGGTCCCAGAAGTTCTTCAGCTCGGGATTGACGTTCGAG
M G,E K P GTR V F KIK S SPNCK L

CMV + CUO bArr2

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

ACCGTGTACTTGGGCAAGCGGGACTTCGTAGATCACCTGGACAAAGTGGACCCTGTAGATGGCGTGGTGCTTGTGGACCCTGACTACCTGAAGGACCGCAAAGTGTT

TGGCACATGAACCCGTTCGCCCTGAAGCATCTAGTGGACCTGTTTCACCTGGGACATCTACCGCACCACGAACACCTGGGACTGATGGACTTCCTGGCGTTTCACAA
T VvVyYLGKRDEFVDHLDI KVD?PVDGVVLVDZPDYLIKUDZRTKVF

bArr2

9,740 9,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840
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bArr2-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10907 bp) (... 7/20/2022 4:04:35 PM

PaqCI
BspMI
BfuAl

TGTGACCCTCACCTGCGCCTTCCGCTATGGCCGTGAAGACCTGGATGTGCTGGGCTTGTCCTTCCGCAAAGACCTGTTCATCGCCACCTACCAGGCCTTCCCCCCGG

ACACTGGGAGTGGACGCGGAAGGCGATACCGGCACTTCTGGACCTACACGACCCGAACAGGAAGGCGTTTCTGGACAAGTAGCGGTGGATGGTCCGGAAGGGGGGCC
v TL T CAFWRYGREDILUDVLSGLSFRIKUDULTFTIATY Q AFPFP

bArr2

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

SbfI BbvCI SphI

TGCCCAACCCACCCCGGCCCCCCACCCGCCTGCAGGACCGGCTGCTGAGGAAGCTGGGCCAGCATGCCCACCCCTTCTTCTTCACCATACCCCAGAATCTTCCATGC

ACGGGTTGGGTGGGGCCGGGGGGTGGGCGGACGTCCTGGCCGACGACTCCTTCGACCCGGTCGTACGGGTGGGGAAGAAGAAGTGGTATGGGGTCTTAGAAGGTACG
VP NP P RPPTRL QDI RLLIRIKILG QHAHZPFFFTTIPQNILPSC

bArr2

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

TCCGTCACACTGCAGCCAGGCCCAGAGGATACAGGAAAGGCCTGCGGCGTAGACTTTGAGATTCGAGCCTTCTGTGCTAAATCACTAGAAGAGAAAAGCCACAAAAG

AGGCAGTGTGACGTCGGTCCGGGTCTCCTATGTCCTTTCCGGACGCCGCATCTGAAACTCTAAGCTCGGAAGACACGATTTAGTGATCTTCTCTTTTCGGTGTTTTC
s v T1TLQPGPEDTGIKACGVDEFETIRAEFEFTCAKSLETEIZKSHIKR

bArr2

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

GAACTCTGTGCGGCTGGTGATCCGAAAGGTGCAGTTCGCCCCGGAGAAACCCGGCCCCCAGCCTTCAGCCGAAACCACACGCCACTTCCTCATGTCTGACCGGTCCC

CTTGAGACACGCCGACCACTAGGCTTTCCACGTCAAGCGGGGCCTCTTTGGGCCGGGGGTCGGAAGTCGGCTTTGGTGTGCGGTGAAGGAGTACAGACTGGCCAGGG
NS VRLVIIRIKYVQFAPEIKZPGPAQPSAETTRAHIELMSDRS

bArr2

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

PspXI

TGCACCTCGAGGCTTCCCTGGACAAGGAGCTGTACTACCATGGGGAGCCCCTCAATGTAAATGTCCACGTCACCAACAACTCCACCAAGACCGTCAAGAAGATCAAA

ACGTGGAGCTCCGAAGGGACCTGTTCCTCGACATGATGGTACCCCTCGGGGAGTTACATTTACAGGTGCAGTGGTTGTTGAGGTGGTTCTGGCAGTTCTTCTAGTTT
LH L EASLDIKELYYHGE®PLNVNVHVYTNNSTIKTVKIKTIK

bArr2

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

SexAl

GTCTCTGTGAGACAGTACGCCGACATCTGCCTCTTCAGCACCGCCCAGTACAAGTGTCCTGTGGCTCAACTCGAACAAGATGACCAGGTATCTCCCAGCTCCACATT

CAGAGACACTCTGTCATGCGGCTGTAGACGGAGAAGTCGTGGCGGGTCATGTTCACAGGACACCGAGTTGAGCTTGTTCTACTGGTCCATAGAGGGTCGAGGTGTAA
vV S VRQYADTIOCLESTAQY KT CPVAQLEZ QDDA GQVSPSST.E

bArr2

10,390 10,400 10,410 10,420 10,430 10,440 10,450 10,460 10,470 10,480
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bArr2-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10907 bp) (... 7/20/2022 4:04:35 PM

BsrGI BlpI

CTGTAAGGTGTACACCATAACCCCACTGCTCAGCGACAACCGGGAGAAGCGGGGTCTCGCCCTGGATGGGAAACTCAAGCACGAGGACACCAACCTGGCTTCCAGCA

GACATTCCACATGTGGTATTGGGGTGACGAGTCGCTGTTGGCCCTCTTCGCCCCAGAGCGGGACCTACCCTTTGAGTTCGTGCTCCTGTGGTTGGACCGAAGGTCGT
c K vy T1ITW®PLLSDNREI KRG GLALUDSGIKTLIKHEUDTNILASS

bArr2

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

CCATCGTGAAGGAGGGTGCCAACAAGGAGGTGCTGGGAATCCTGGTGTCCTACAGGGTCAAGGTGAAGCTGGTGGTGTCTCGAGGCGGGGATGTCTCTGTGGAGCTG

GGTAGCACTTCCTCCCACGGTTGTTCCTCCACGACCCTTAGGACCACAGGATGTCCCAGTTCCACTTCGACCACCACAGAGCTCCGCCCCTACAGAGACACCTCGAC
TI VK EGANKEVLGIULVSYRVKVKLVVSRSGSGDVSVEIL

bArr2

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

CCTTTTGTTCTTATGCACCCCAAGCCCCACGACCACATCCCCCTCCCCAGACCCCAGTCAGCCGCTCCGGAGACAGATGTCCCTGTGGACACCAACCTCATTGAATT

GGAAAACAAGAATACGTGGGGTTCGGGGTGCTGGTGTAGGGGGAGGGGTCTGGGGTCAGTCGGCGAGGCCTCTGTCTACAGGGACACCTGTGGTTGGAGTAACTTAA
pPFV LMHU®PIKWPHUDUHTIWPLUPRPIQSAAPETDVPVDTNILTITEF

bArr2

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

BclI

TGATACCAACTATGCCACAGATGATGACATTGTGTTTGAGGACTTTGCCCGGCTTCGGCTGAAGGGGATGAAGGATGACGACTATGATGATCAACTCTGC

ACTATGGTTGATACGGTGTCTACTACTGTAACACAAACTCCTGAAACGGGCCGAAGCCGACTTCCCCTACTTCCTACTGCTGATACTACTAGTTGAGACG
D T NYATDDT DTIVFEDTFARLI RLIKSGMIKUDU DU DYDUDAQLC

bArr2

10,810 10,820 10,830 10,840 10,850 10,860 10,870 10,880 10,890 10,900
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Fyve-HA-TEV219 pCDH-CuO-MCS-EF1la-CymR-T2A-Bleo3...

Swal NotI AsiSI Mfel

ATTTAAATCGGATCCGCGGCCGCGGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCA
TAAATTTAGCCTAGGCGCCGGCGCCTAGACGCTAGCGAGGCCACGGGCAGTCACCCGTCTCGCGTGTAGCGGGTGTCAGGGGCTCTTCAACCCCCCTCCCCAGCCGT

10 20 30 40 50 60 70 80 90 100

ATTGAACGGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCA
TAACTTGCCCACGGATCTCTTCCACCGCGCCCCATTTGACCCTTTCACTACAGCACATGACCGAGGCGGAAAAAGGGCTCCCACCCCCTCTTGGCATATATTCACGT

110 120 130 140 150 160 170 180 190 200 210

Bsu361

GTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGG
CATCAGCGGCACTTGCAAGAAAAAGCGTTGCCCAAACGGCGGTCTTGTGTCGACTTCGAAGCTCCCCGAGCGTAGAGAGGAAGTGCGCGGGCGGCGGGATGGACTCC

220 230 240 250 260 270 280 290 300 310 320

CspCI

CCGCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACCGGGCC
GGCGGTAGGTGCGGCCAACTCAGCGCAAGACGGCGGAGGGCGGACACCACGGAGGACTTGACGCAGGCGGCAGATCCATTCAAATTTCGAGTCCAGCTCTGGCCCGG

330 340 350 360 370 380 390 400 410 420

TTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTTTCTGTTCTGCGC
AAACAGGCCGCGAGGGAACCTCGGATGGATCTGAGTCGGCCGAGAGGTGCGAAACGGACTGGGACGAACGAGTTGAGATGCAGAAACAAAGCAAAAGACAAGACGCG

430 440 450 460 470 480 490 500 510 520 530

CGTTACAGATCCAAGCTGTGACCGGCGCCTACTCTAGAGCCGCCATGGCTTACCCATACGATGTTCCAGATTACGCTAGTTTGGTGAGGCAGCAGAGACCGATGACA
GCAATGTCTAGGTTCGACACTGGCCGCGGATGAGATCTCGGCGGTACCGAATGGGTATGCTACAAGGTCTAATGCGATCAAACCACTCCGTCGTCTCTGGCTACTGT

M AYPYDVPDYASLVYRQQRPMT

HA

540 550 560 570 580 590 600 610 620 630 640

BclI

TCCACTTTGCCTTTCTCTCCACAGGTGTCCACTCCCAGGTCCAAGTTTGGAAGATCTACCATGCCAAAGAGACCCAGACCCGTGATCATGAGTCCAAAGAGAAGAAC

AGGTGAAACGGAAAGAGAGGTGTCCACAGGTGAGGGTCCAGGTTCAAACCTTCTAGATGGTACGGTTTCTCTGGGTCTGGGCACTAGTACTCAGGTTTCTCTTCTTG
S TLPFSPQVSTPRSKEFGRS STMPIKERPRPVTIMSPIKTE RTE RT

650 660 670 680 690 700 710 720 730 740
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Fyve-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10070 bp) (f... 7/20/2022 4:05:35 PM

PaqCI
BspMI
PasI PasI BspEI BfuAl

ACAGGCAGAGCGCGCAATGGAGACCCAGGGCAAGTTGATTGCAGCGGCCCTGGGGGTTTTACGGGAAAAAGGTTACGCGGGATTCCGGATCGCAGATGTGCCCGGTG
TGTCCGTCTCGCGCGTTACCTCTGGGTCCCGTTCAACTAACGTCGCCGGGACCCCCAAAATGCCCTTTTTCCAATGCGCCCTAAGGCCTAGCGTCTACACGGGCCAC

QAERAMIETQGKLIAAALGNVLREKSG GHNAGERIADVYPG

750 760 770 780 790 800 810 820 830 840 850

PaeR71
Xhol
PstI TIiI

CTGCAGGTGTCTCGAGAGGAGCGCAGAGCCATCATTTCCCGACAAAGCTTGAGCTTCTGCTTGCCACTTTTGAATGGCTTTACGAACAGATCACCGAACGCAGTCGG
GACGTCCACAGAGCTCTCCTCGCGTCTCGGTAGTAAAGGGCTGTTTCGAACTCGAAGACGAACGGTGAAAACTTACCGAAATGCTTGTCTAGTGGCTTGCGTCAGCC

AA GNDSRIG A Q S H HIEP T KIEHENLCULULD A 1 JENED w JLONINED o JID T JERRY s RY

860 870 880 890 900 910 920 930 940 950 960

GCTCGATTAGCGAAATTGAAGCCAGAGGATGACGTCATCCAGCAAATGCTGGACGACGCCGCCGAATTTTTCCTCGACGATGACTTCTCTATCAGCCTTGATTTGAT
CGAGCTAATCGCTTTAACTTCGGTCTCCTACTGCAGTAGGTCGTTTACGACCTGCTGCGGCGGCTTAAAAAGGAGCTGCTACTGAAGAGATAGTCGGAACTAAACTA

A JREIED A JKUENKD P JENDNDRVINTD @ o M JENDNDS A A JENFENENENDNDNONED s XD s ENDNIND

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

TGTGGCTGCCGACCGGGATCCAGCGTTACGCGAGGGTATTCAGCGCACGGTAGAGAGGAATCGGTTTGTCGTCGAGGATATGTGGCTTGGTGTTCTGGTGAGCCGTG
ACACCGACGGCTGGCCCTAGGTCGCAATGCGCTCCCATAAGTCGCGTGCCATCTCTCCTTAGCCAAACAGCAGCTCCTATACACCGAACCACAAGACCACTCGGCAC

JVAADRDPALREGIOQRTVERNRFEVVEDMWLGVLVSR

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

EcoRV

GTCTTTCGCGTGATGATGCAGAAGATATCCTTTGGTTGATATTCAATTCGGTGCGTGGGCTTGCTGTTCGTAGCCTATGGCAGAAGGACAAAGAACGCTTTGAGCGT
CAGAAAGCGCACTACTACGTCTTCTATAGGAAACCAACTATAAGTTAAGCCACGCACCCGAACGACAAGCATCGGATACCGTCTTCCTGTTTCTTGCGAAACTCGCA

GL SRDDAEDTILWLIFNSVRGILAVRSILMWOQ

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

GTCAGGAACTCGACACTCGAAATTGCGCGAGAGCGGTACGCGAAATTCAAGCGCGCGGCCAAACCCTCTGGCCGGTCTCTCTCTGTTCGAGAGGGCAGAGGAAGTCT
CAGTCCTTGAGCTGTGAGCTTTAACGCGCTCTCGCCATGCGCTTTAAGTTCGCGCGCCGGTTTGGGAGACCGGCCAGAGAGAGACAAGCTCTCCCGTCTCCTTCAGA

NV RNSTILETILIARERYAKFKRAAKTPSGE

I I
1,290 1,300 1,310 1,320 1,330 1,340 1,350 1,360 1,370 1,380 1,390
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Fyve-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10070 bp) (f... 7/20/2022 4:05:35 PM

BmgBI EcoRI Mscl MauBI

TCTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTGAATTCATGGCCAAGTTGACCAGTGCCGTTCCGGTGCTCACCGCGCGCGACGTCGCCGGAGCGGTCGAGT
AGATTGTACGCCACTGCACCTCCTCTTAGGGCCGGGACTTAAGTACCGGTTCAACTGGTCACGGCAAGGCCACGAGTGGCGCGCGCTGCAGCGGCCTCGCCAGCTCA

MIAKEET s ANDr N T A REERED A c A NEE

B v 7 2 I bleo »%
I I I I I I I I I I
1,400 1,410 1,420 1,430 1,440 1,450 1,460 1,470 1,480 1,490
Smal
TspMI
Xmal SgrAl BmgBI SexAI

TCTGGACCGACCGGCTCGGGTTCTCCCGGGACTTCGTGGAGGACGACTTCGCCGGTGTGGTCCGGGACGACGTGACCCTGTTCATCAGCGCGGTCCAGGACCAGGTG
AGACCTGGCTGGCCGAGCCCAAGAGGGCCCTGAAGCACCTCCTGCTGAAGCGGCCACACCAGGCCCTGCTGCACTGGGACAAGTAGTCGCGCCAGGTCCTGGTCCAC

JFW TDDRLGF sRDFVEDDFAGVVRDDVTILFISAVQDOQWV

3» bleo »$

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

Fsel

GTGCCGGACAACACCCTGGCCTGGGTGTGGGTGCGCGGCCTGGACGAGCTGTACGCCGAGTGGTCGGAGGTCGTGTCCACGAACTTCCGGGACGCCTCCGGGCCGGL
CACGGCCTGTTGTGGGACCGGACCCACACCCACGCGCCGGACCTGCTCGACATGCGGCTCACCAGCCTCCAGCACAGGTGCTTGAAGGCCCTGCGGAGGCCCGGCCG

NOPDON TILOA WV WV R GILDELNYAEWSENVVSTNFRDASGPA

3» bleo »$
[ [ [ [ [ [ [ [ [ [ [
1,610 1,620 1,630 1,640 1,650 1,660 1,670 1,680 1,690 1,700 1,710
Sall
Tth111I
Dralll Pf1FI

CATGACCGAGATCGGCGAGCAGCCGTGGGGGCGGGAGTTCGCCCTGCGCGACCCGGCCGGCAACTGCGTGCACTTCGTGGCCGAGGAGCAGGACTGAGTCGACTCGA
GTACTGGCTCTAGCCGCTCGTCGGCACCCCCGCCCTCAAGCGGGACGCGCTGGGCCGGCCGTTGACGCACGTGAAGCACCGGCTCCTCGTCCTGACTCAGCTGAGCT

M TETIGEQPWGREFALRDPAGNTCINHEVAEEQD
3» bleo > [ S

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

CAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATG
GTTAGTTGGAGACCTAATGTTTTAAACACTTTCTAACTGACCATAAGAATTGATACAACGAGGAAAATGCGATACACCTATGCGACGAAATTACGGAAACATAGTAC

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

CTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGC
GATAACGAAGGGCATACCGAAAGTAAAAGAGGAGGAACATATTTAGGACCAACGACAGAGAAATACTCCTCAACACCGGGCAACAGTCCGTTGCACCGCACCACACG

1,930 1,940 1,950 1,960 1,970 1,980 1,990 2,000 2,010 2,020 2,030
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Fyve-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10070 bp) (f... 7/20/2022 4:05:35 PM

ACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCAT
TGACACAAACGACTGCGTTGGGGGTGACCAACCCCGTAACGGTGGTGGACAGTCGAGGAAAGGCCCTGAAAGCGAAAGGGGGAGGGATAACGGTGCCGCCTTGAGTA

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

CGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTG
GCGGCGGACGGAACGGGCGACGACCTGTCCCCGAGCCGACAACCCGTGACTGTTAAGGCACCACAACAGCCCCTTTAGTAGCAGGAAAGGAACCGACGAGCGGACAC

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

TTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCG
AACGGTGGACCTAAGACGCGCCCTGCAGGAAGACGATGCAGGGAAGCCGGGAGTTAGGTCGCCTGGAAGGAAGGGCGCCGGACGACGGCCGAGACGCCGGAGAAGGC

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

KpnI
Acc65I1

CGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCCTGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCACT
GCAGAAGCGGAAGCGGGAGTCTGCTCAGCCTAGAGGGAAACCCGGCGGAGGGGCGGACCATGGAAATTCTGGTTACTGAATGTTCCGTCGACATCTAGAATCGGTGA

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

TTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAACGAAGATAAGATCTGCTTTTTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGG
AAAATTTTCTTTTCCCCCCTGACCTTCCCGATTAAGTGAGGGTTGCTTCTATTCTAGACGAAAAACGAACATGACCCAGAGAGACCAATCTGGTCTAGACTCGGACC

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

GAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAG
CTCGAGAGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCGAACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACTGAGACCATTGATCTC

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

ATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTAGTAGTTCATGTCATCTTATTATTCAGTATTTATAACTTGCAAAGAAATGAATATCAGAGAGTG
TAGGGAGTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCATCATCAAGTACAGTAGAATAATAAGTCATAAATATTGAACGTTTCTTTACTTATAGTCTCTCAC

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

AGAGGAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCATCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCC
TCTCCTTGAACAAATAACGTCGAATATTACCAATGTTTATTTCGTTATCGTAGTGTTTAAAGTGTTTATTTCGTAAAAAAAGTGACGTAAGATCAACACCAAACAGG
[ SV40 Polyadenylation signal »3

2,790 2,800 2,810 2,820 2,830 2,840 2,850 2,860 2,870 2,880
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Fyve-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10070 bp) (f... 7/20/2022 4:05:35 PM

AAACTCATCAATGTATCTTATCATGTCTGGCTCTAGCTATCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGC
TTTGAGTAGTTACATAGAATAGTACAGACCGAGATCGATAGGGCGGGGATTGAGGCGGGTAGGGCGGGGATTGAGGCGGGTCAAGGCGGGTAAGAGGCGGGGTACCG

~SV4@ Polyade. ..tion signal L svdeori >
2,89 2,900 2,910 2,920 2,930 2,940 2,950 2,960 2,970 2,980 2,990
Sfil Stul

TGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGACTTTTGCAGAGACCA
ACTGATTAAAAAAAATAAATACGTCTCCGGCTCCGGCGGAGCCGGAGACTCGATAAGGTCTTCATCACTCCTCCGAAAAAACCTCCGGATCTGAAAACGTCTCTGGT

3,000 3,010 3,020 3,030 3,040 3,050 3,060 3,070 3,080 3,090 3,100
AATTCGTAATCATGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAA
TTAAGCATTAGTACAGTATCGACAAAGGACACACTTTAACAATAGGCGAGTGTTAAGGTGTGTTGTATGCTCGGCCTTCGTATTTCACATTTCGGACCCCACGGATT
3,110 3,120 3,130 3,140 3,150 3,160 3,170 3,180 3,190 3,200 3,210
TGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGG
ACTCACTCGATTGAGTGTAATTAACGCAACGCGAGTGACGGGCGAAAGGTCAGCCCTTTGGACAGCACGGTCGACGTAATTACTTAGCCGGTTGCGCGCCCCTCTCC
3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310

BspQI
Sapl

CGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGT
GCCAAACGCATAACCCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCA

3,320 3,330 3,340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3,420
Af1III
Pcil

TATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTC
ATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAG
pUC ori

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

CGCCCCCCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCG
GCGGGGGGACTGCTCGTAGTGTTTTTAGCTGCGAGTTCAGTCTCCACCGCTTTGGGCTGTCCTGATATTTCTATGGTCCGCAAAGGGGGACCTTCGAGGGAGCACGC
pUC ori

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

CTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGT
GAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCGAGTGCGACATCCATAGAGTCAAGCCACA
pUC ori

3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740
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Fyve-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10070 bp) (f... 7/20/2022 4:05:35 PM

BseYI

AGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGAC
TCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTG
pUC ori

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

TTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAG
AATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCACCACCGGATTGATGCCGATGTGATCTTC
pUC ori

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

GACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTG
CTGTCATAAACCATAGACGCGAGACGACTTCGGTCAATGGAAGCCTTTTTCTCAACCATCGAGAACTAGGCCGTTTGTTTGGTGGCGACCATCGCCACCAAAAAAAC
pUC ori

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

TTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAACGAAAACTCACGTTAAGGGATT
AAACGTTCGTCGTCTAATGCGCGTCTTTTTTTCCTAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACTGCGAGTCACCTTGCTTTTGAGTGCAATTCCCTAA
pUC ori

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

TTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTATATATGAGTAAACTTGGTCTGACAGTTA
AACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCATATATACTCATTTGAACCAGACTGTCAAT

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

AhdI

CCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTAC
GGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATG
AmpR

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

CATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCT
GTAGACCGGGGTCACGACGTTACTATGGCGCTCTGGGTGCGAGTGGCCGAGGTCTAAATAGTCGTTATTTGGTCGGTCGGCCTTCCCGGCTCGCGTCTTCACCAGGA
AmpR

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

Fspl

GCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCAT
CGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTA
AmpR

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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Fyve-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10070 bp) (f... 7/20/2022 4:05:35 PM

CGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCTCCT
GCACCACAGTGCGAGCAGCAAACCATACCGAAGTAAGTCGAGGCCAAGGGTTGCTAGTTCCGCTCAATGTACTAGGGGGTACAACACGTTTTTTCGCCAATCGAGGA
AmpR

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

TCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTT
AGCCAGGAGGCTAGCAACAGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGTGACGTATTAAGAGAATGACAGTACGGTAGGCATTCTACGAAA
AmpR

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

TCTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAG
AGACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTC
AmpR

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

XmnI

AACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACT
TTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGA
AmpR

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

GATCTTCAGCATCTTTTACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTC

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

ATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCG
TATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGC

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

CACATTTCCCCGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCG
GTGTAAAGGGGCTTTTCACGGTGGACTGCAGATTCTTTGGTAATAATAGTACTGTAATTGGATATTTTTATCCGCATAGTGCTCCGGGAAAGCAGAGCGCGCAAAGC

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

GTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGT
CACTACTGCCACTTTTGGAGACTGTGTACGTCGAGGGCCTCTGCCAGTGTCGAACAGACATTCGCCTACGGCCCTCGTCTGTTCGGGCAGTCCCGCGCAGTCGCCCA

5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450
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Fyve-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10070 bp) (f... 7/20/2022 4:05:35 PM

BstAPI
NdeI

GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATA
CAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTATGGCGTGTCTACGCATTCCTCTTTTAT

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

Fspl

CCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAA
GGCGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATAATGCGGTCGACCGCTTTCCCCCTACACGACGTT

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

Af1III
Mlul

GGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTGACGCGTGTAGTCTTATGCAATACTCTTGTAGTCTTG
CCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTTCGACTGCGCACATCAGAATACGTTATGAGAACATCAGAAC

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

SphI Bael

CAACATGGTAACGATGAGTTAGCAACATGCCTTACAAGGAGAGAAAAAGCACCGTGCATGCCGATTGGTGGAAGTAAGGTGGTACGATCGTGCCTTATTAGGAAGGC
GTTGTACCATTGCTACTCAATCGTTGTACGGAATGTTCCTCTCTTTTTCGTGGCACGTACGGCTAACCACCTTCATTCCACCATGCTAGCACGGAATAATCCTTCCG

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

AACAGACGGGTCTGACATGGATTGGACGAACCACTGAATTGCCGCATTGCAGAGATATTGTATTTAAGTGCCTAGCTCGATACATAAACGGGTCTCTCTGGTTAGAC
TTGTCTGCCCAGACTGTACCTAACCTGCTTGGTGACTTAACGGCGTAACGTCTCTATAACATAAATTCACGGATCGAGCTATGTATTTGCCCAGAGAGACCAATCTG

o R HIVLTR

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

CAGATCTGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGA
GTCTAGACTCGGACCCTCGAGAGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCGAACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACT
3 HIV LTR »

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

CTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAACAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTC
GAGACCATTGATCTCTAGGGAGTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCACCGCGGGCTTGTCCCTGAACTTTCGCTTTCCCTTTGGTCTCCTCGAGAG
S HIV LTR

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

TCGACGCAGGACTCGGCTTGCTGAAGCGCGCACGGCAAGAGGCGAGGGGCGGCGACTGGTGAGTACGCCAAAAATTTTGACTAGCGGAGGCTAGAAGGAGAGAGATG
AGCTGCGTCCTGAGCCGAACGACTTCGCGCGTGCCGTTCTCCGCTCCCCGCCGCTGACCACTCATGCGGTTTTTAAAACTGATCGCCTCCGATCTTCCTCTCTCTAC
| Psi

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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Fyve-HA-TEV219 pCDH-CuO-MCS-EF1a-CymR-T2A-Bleo3 SparQ (10070 bp) (f... 7/20/2022 4:05:35 PM

Nrul XmnI

GGTGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAACATATAGTATGG
CCACGCTCTCGCAGTCATAATTCGCCCCCTCTTAATCTAGCGCTACCCTTTTTTAAGCCAATTCCGGTCCCCCTTTCTTTTTTATATTTAATTTTGTATATCATACC
. cog i

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

GCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATC
CGTTCGTCCCTCGATCTTGCTAAGCGTCAATTAGGACCGGACAATCTTTGTAGTCTTCCGACATCTGTTTATGACCCTGTCGATGTTGGTAGGGAAGTCTGTCCTAG
. cog :

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

BspQI
Sapl

AGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGC
TCTTCTTGAATCTAGTAATATATTATGTCATCGTTGGGAGATAACACACGTAGTTTCCTATCTCTATTTTCTGTGGTTCCTTCGAAATCTGTTCTATCTCCTTCTCG
. Gag :

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

AAAACAAAAGTAAGACCACCGCACAGCAAGCGGCCACTGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGT
TTTTGTTTTCATTCTGGTGGCGTGTCGTTCGCCGGTGACTAGAAGTCTGGACCTCCTCCTCTATACTCCCTGTTAACCTCTTCACTTAATATATTTATATTTCATCA

Gag e =2 4

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

AAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAG
TTTTTAACTTGGTAATCCTCATCGTGGGTGGTTCCGTTTCTCTTCTCACCACGTCTCTCTTTTTTCTCGTCACCCTTATCCTCGAAACAAGGAACCCAAGAACCCTC

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

CAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAG
GTCGTCCTTCGTGATACCCGCGTCGCAGTTACTGCGACTGCCATGTCCGGTCTGTTAATAACAGACCATATCACGTCGTCGTCTTGTTAAACGACTCCCGATAACTC

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

BstAPI

GCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTG
CGCGTTGTCGTAGACAACGTTGAGTGTCAGACCCCGTAGTTCGTCGAGGTCCGTTCTTAGGACCGACACCTTTCTATGGATTTCCTAGTTGTCGAGGACCCCTAAAC

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
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Alel

GGGTTGCTCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGG
CCCAACGAGACCTTTTGAGTAAACGTGGTGACGACACGGAACCTTACGATCAACCTCATTATTTAGAGACCTTGTCTAAACCTTAGTGTGCTGGACCTACCTCACCC

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

ACAGAGAAATTAACAATTACACAAGCTTAATACACTCCTTAATTGAAGAATCGCAAACCAGCAAGAAAAGAATGAACAAGAATTATTGGAATTAGATAAATGGGCAA
TGTCTCTTTAATTGTTAATGTGTTCGAATTATGTGAGGAATTAACTTCTTAGCGTTTGGTCGTTCTTTTCTTACTTGTTCTTAATAACCTTAATCTATTTACCCGTT

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

GTTTGTGGAATTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAGTTTTTGCTGTACTTTCT
CAAACACCTTAACCAAATTGTATTGTTTAACCGACACCATATATTTTAATAAGTATTACTATCATCCTCCGAACCATCCAAATTCTTATCAAAAACGACATGAAAGA

PpuMI
KflI

ATAGTGAATAGAGTTAGGCAGGGATATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCGAGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGA
TATCACTTATCTCAATCCGTCCCTATAAGTGGTAATAGCAAAGTCTGGGTGGAGGGTTGGGGCTCCCCTGGGCTGTCCGGGCTTCCTTATCTTCTTCTTCCACCTCT

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

Hpal

GAGAGACAGAGACAGATCCATTCGATTAGTGAACGGATCTCGACGGTATCGGTTAACTTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAG
CTCTCTGTCTCTGTCTAGGTAAGCTAATCACTTGCCTAGAGCTGCCATAGCCAATTGAAAATTTTCTTTTCCCCCCTAACCCCCCATGTCACGTCCCCTTTCTTATC

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

TAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAATTCAAAATTTTATCGATAGACTAGTTATTAATAGTAATCAATTACGGGGTC
ATCTGTATTATCGTTGTCTGTATGTTTGATTTCTTAATGTTTTTGTTTAATGTTTTAAGTTTTAAAATAGCTATCTGATCAATAATTATCATTAGTTAATGCCCCAG

> 0000000 eer 0000000 > CMV_+ CUO »%

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

ATTAGTTCATAGCCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGCTGACCGCCCAACGACCCCCGCCCATTGACGTCAATAATGACGT
TAATCAAGTATCGGGTATATACCTCAAGGCGCAATGTATTGAATGCCATTTACCGGGCGGACCGACTGGCGGGTTGCTGGGGGCGGGTAACTGCAGTTATTACTGCA
» CMV + CUO »%

MV

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

ATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGT
TACAAGGGTATCATTGCGGTTATCCCTGAAAGGTAACTGCAGTTACCCACCTCATAAATGCCATTTGACGGGTGAACCGTCATGTAGTTCACATAGTATACGGTTCA
CMV_+ CUO

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

SnaBI
BsaAl

CCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCAT
GGCGGGGGATAACTGCAGTTACTGCCATTTACCGGGCGGACCGTAATACGGGTCATGTACTGGAATGCCCTGAAAGGATGAACCGTCATGTAGATGCATAATCAGTA
CMV_+ CUO

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

CspCI

CGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTT
GCGATAATGGTACCACTACGCCAAAACCGTCATGTGGTTACCCGCACCTATCGCCAAACTGAGTGCCCCTAAAGGTTCAGAGGTGGGGTAACTGCAGTTACCCTCAA
CMV_+ CUO

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

TGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAATACCCCCGCCCCGTTGACGCAAATGGGCAAGCTTGCCGGGTCGAGGTAGGCGTGTACGGTGGGA
ACAAAACCGTGGTTTTAGTTGCCCTGAAAGGTTTTACAGCATTATGGGGGCGGGGCAACTGCGTTTACCCGTTCGAACGGCCCAGCTCCATCCGCACATGCCACCCT

CMV_+ CUO CMV_+ CUO
8,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230
Stul Agel Agel Ascl

GGCCTATATAAGCAACCGGTATAATCAAACAGACCAGATTGTCTGTTTGTTACCGGTGTTTAGTGAACCGGGCGCGCCTCATATCGCCTGGAGACGCCATCCACGCT
CCGGATATATTCGTTGGCCATATTAGTTTGTCTGGTCTAACAGACAAACAATGGCCACAAATCACTTGGCCCGCGCGGAGTATAGCGGACCTCTGCGGTAGGTGCGA
CMV_+ CUO

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

GTTTTGACCTCCATAGAAGACACCGGGACCGATCCAGCCTCCGCGGTCACTCTCTTCCGCATCGCTGTCTGCGAGGGCCAGCTGTTGGGCTCGCGGTTGAGGACAAA
CAAAACTGGAGGTATCTTCTGTGGCCCTGGCTAGGTCGGAGGCGCCAGTGAGAGAAGGCGTAGCGACAGACGCTCCCGGTCGACAACCCGAGCGCCAACTCCTGTTT
CMV_+ CUO

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

PpuMI

CTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCCGTCGGCCTCCGAACGGTACTCCGCCACCGAGGGACCTGAGCGAGTCCGCATCGACCGGATCGGAAAAC
GAGAAGCGCCAGAAAGGTCATGAGAACCTAGCCTTTGGGCAGCCGGAGGCTTGCCATGAGGCGGTGGCTCCCTGGACTCGCTCAGGCGTAGCTGGCCTAGCCTTTTG
CMV_+ CUO CMV_+ CUO

8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560
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PaeR71
XhoI
T1iI BlpI

CTCTCGAGAAAGGCGTCTAACCAGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCGGGTGGCGGTCGGGGTTGTTTCTGGCGGAGGTGCTGCTGAT
GAGAGCTCTTTCCGCAGATTGGTCAGTGTCAGCGTTCCATCCGACTCGTGGCACCGCCCGCCGTCGCCCACCGCCAGCCCCAACAAAGACCGCCTCCACGACGACTA
CMV_+ CUO

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

GATGTAATTAAAGTAGGCGGTCTTGAGACGGCGGATGGTCGAGGTGAGGTGTGGCAGGCTTGAGATCCAGCTGTTGGGGTGAGTACTCCCTCTCAAAAGCGGGCATT
CTACATTAATTTCATCCGCCAGAACTCTGCCGCCTACCAGCTCCACTCCACACCGTCCGAACTCTAGGTCGACAACCCCACTCATGAGGGAGAGTTTTCGCCCGTAA
CMV_+ CUO CMV_+ CUO

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

MscI Alel

ACTTCTGCGCTAAGATTGTCAGTTTCCAAAAACGAGGAGGATTTGATATTCACCTGGCCCGATCTGGCCATACACTTGAGTGACAATGACATCCACTTTGCCTTTCT
TGAAGACGCGATTCTAACAGTCAAAGGTTTTTGCTCCTCCTAAACTATAAGTGGACCGGGCTAGACCGGTATGTGAACTCACTGTTACTGTAGGTGAAACGGAAAGA
CMV_+ CUO

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

BmtI
NheI BarlI

CTCCACAGGTGTCCACTCCCAGGTCCAAGTTTGGTCTAGAGCTAGCGCCACCATGggtggatctagtttcgtaactgcaaatgaagattctgtacctgaaaacactt

GAGGTGTCCACAGGTGAGGGTCCAGGTTCAAACCAGATCTCGATCGCGGTGGTACccacctagatcaaagcattgacgtttacttctaagacatggacttttgtgaa
M G GS SFV TANED SV PENT

CMV_+ CUO FYVE

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

gcaaagaaggcttggttttgggeccagaaacagectacttgggttectgattcagaagetccaaactgtatgaactgecaagtcaaatttacttttaccaaacggega

cgtttctteccgaaccaaaacccggtetttgtcggatgaacccaaggactaagtcttcgaggtttgacatacttgacggttcagtttaaatgaaaatggtttgecget
CK EGLVLGQKO QPTMWVPDSEAPNTCMNTCO QVEKTFTFTKTRT R

Minimal FYVE
FYVE

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

caccattgccgagcatgtgggaaagtattttgtggtgtetgttgtaataggaagtgtaaactgcaatatctagaaaaggaagcaagagtatgtgtagtctgetatga
gtggtaacggctcgtacaccctttcataaaacaccacagacaacattatccttcacatttgacgttatagatcttttecttegttctcatacacatcagacgatact
HHCRACGIKV F CGVCCNR RIKT CIKILOQYLEIKEARVCV V C)YE

Minimal FYVE
FYVE

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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Bsu36I
Alol

aactattagtaaagctcaggcatttgaaaggatgatgagtccaactggttctaatcttaagtctaatcattctgatgaatgtactactgtccagectectcaggaga

ttgataatcatttcgagtccgtaaactttcctactactcaggttgaccaagattagaattcagattagtaagactacttacatgatgacaggtcggaggagtectcet
T I S K AQAFERMMSPTGSNLIKSNUHSUDECTT. V QP P Q. E

OMi...E
FYVE

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

XcmI BspEI

accaaacatccagtgGATCCGGTAGTGGTGGTGGGTCTGGGGGAGGGTCCGGAGGCGGCTCTGGTGGTGGGTCATACCCTTACGACGTACCTGATTACGCGGGCTCA

tggtttgtaggtcacCTAGGCCATCACCACCACCCAGACCCCCTCCCAGGCCTCCGCCGAGACCACCACCCAGTATGGGAATGCTGCATGGACTAATGCGCCCGAGT
NQ T SSGSGSGGGSGGGSGG6G6S GGG S XY P)XY DV PDYAGS

Linker
FYVE _ _ HA-Tag

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

Apal
PspOMI

TCTCTGTTCAAGGGCCCAAGAGACTATAATCCTATCTCATCAACGATCTGCCATCTCACAAACGAATCCGACGGACACACGACCTCTCTTTACGGGATTGGTTTCGG

AGAGACAAGTTCCCGGGTTCTCTGATATTAGGATAGAGTAGTTGCTAGACGGTAGAGTGTTTGCTTAGGCTGCCTGTGTGCTGGAGAGAAATGCCCTAACCAAAGCC
s 'L FKGPRDYN®PI S ST I CHILTNESDSGHTTS LY G, I G,F G

Tev 219

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

Xcml

CCCTTTTATCATAACTAATAAACATCTTTTCCGCCGGAACAACGGAACTTTGCTTGTCCAGTCACTTCATGGCGTATTTAAAGTGAAGAATACTACTACTTTGCAAC

GGGAAAATAGTATTGATTATTTGTAGAAAAGGCGGCCTTGTTGCCTTGAAACGAACAGGTCAGTGAAGTACCGCATAAATTTCACTTCTTATGATGATGAAACGTTG
pP)F I I T NKWHLUFRIRNNGTLL VQ SLHG GV FKWVKNTTT.L Q

Tev 219

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

AACATCTCATTGACGGCCGGGACATGATTATTATAAGAATGCCGAAGGATTTTCCACCTTTCCCCCAAAAACTTAAGTTTCGGGAGCCACAACGAGAGGAACGAATA

TTGTAGAGTAACTGCCGGCCCTGTACTAATAATATTCTTACGGCTTCCTAAAAGGTGGAAAGGGGGTTTTTGAATTCAAAGCCCTCGGTGTTGCTCTCCTTGCTTAT
QH L I D G RDWMITITIRM®PIKUDE FEFUPPFPQKLIKUTFUREZPO QRETERTI

Tev 219

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

TGCCTGGTAACAACAAATTTTCAAACTAAATCTATGTCTTCAATGGTGAGTGACACATCTTGTACATTTCCCTCTAGTGACGGGATTTTCTGGAAGCATTGGATACA

ACGGACCATTGTTGTTTAAAAGTTTGATTTAGATACAGAAGTTACCACTCACTGTGTAGAACATGTAAAGGGAGATCACTGCCCTAAAAGACCTTCGTAACCTATGT
c,. v T TNFQTKSMSSMVSDTSCTEPSSDG,I FWIKWHWTIQ

Tev 219

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

GACTAAGGACGGGCAGTGCGGATCACCACTCGTGTCCACACGCGATGGATTCATTGTCGGGATTCATAGTGCTTCTAACTTCACCAACACCAATAATTATTTTACTT

CTGATTCCTGCCCGTCACGCCTAGTGGTGAGCACAGGTGTGCGCTACCTAAGTAACAGCCCTAAGTATCACGAAGATTGAAGTGGTTGTGGTTATTAATAAAATGAA
T KDGOQ CGS®PLVSTRDGFTIUVG,IHSASNETNTNNYFEFT

Tev 219
9,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 9,930 9,940 9,950
Tth111I
Alol Pf1FI

CTGTGCCAAAAAACTTCATGGAGCTGCTTACTAGCCAAGAAGCCCAACAGTGGGTGAGTGGGTGGCGCCTGAACGCCGACTCCGTCTTGTGGGGGGGTCACAAGGTC

GACACGGTTTTTTGAAGTACCTCGACGAATGATCGGTTCTTCGGGTTGTCACCCACTCACCCACCGCGGACTTGCGGCTGAGGCAGAACACCCCCCCAGTGTTCCAG
SsSv PKNFEFMELLTSQEAQQWV S GWRILNADSVLWSGG GHKYV

Tev 219
9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050
TTTATGGTATAA
AAATACCATATT
F M 'V =
Tev 219

10,060 10,070
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