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Tight-pNLCoI1-Luc2 (6844 bp)

GGCCTAACTGGCCGGTACCTGAGCTCGCTAGCCTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGATGTCG

CCGGATTGACCGGCCATGGACTCGAGCGATCGGAGCTCAAATGAGGGATAGTCACTATCTCTTGCATACAGCTCAAATGAGGGATAGTCACTATCTCTTGCTACAGC

BglI
BmtIKpnI

NheI
SacISfiI

TliI

XhoI
PspXI

Acc65I

PaeR7I

Eco53kI

MCS
TRE Tight

10 20 30 40 50 60 70 80 90 100

AGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTC

TCAAATGAGGGATAGTCACTATCTCTTGCATACAGCTCAAATGAGGGATAGTCACTATCTCTTGCATACAGCTCAAATGAGGGATAGTCACTATCTCTTGCATACAG

MCS
TRE Tight

110 120 130 140 150 160 170 180 190 200 210

GAGTTTATCCCTATCAGTGATAGAGAACGTATGTCGAGTTTACTCCCTATCAGTGATAGAGAACGTATGTCGAGGTAGGCGTGTACGGTGGGAGGCCTATATAAGCA

CTCAAATAGGGATAGTCACTATCTCTTGCATACAGCTCAAATGAGGGATAGTCACTATCTCTTGCATACAGCTCCATCCGCACATGCCACCCTCCGGATATATTCGT

StuI

MCS
TRE Tight

minCMV

220 230 240 250 260 270 280 290 300 310 320

GAGCTCGTTTAGTGAACCGTCAGATCGCCTGGAGAATTCAAGCTTGGCAATCCGGTACTGTTGGTAAAGCCACCATGGAAGATGCCAAAAACATTAAGAAGGGCCCA

CTCGAGCAAATCACTTGGCAGTCTAGCGGACCTCTTAAGTTCGAACCGTTAGGCCATGACAACCATTTCGGTGGTACCTTCTACGGTTTTTGTAATTCTTCCCGGGT

ApaISacI
EcoRI PspOMIEco53kI

HindIII

M E D A K N I K K G P

MCS Luc2
TRE Tight
minCMV

330 340 350 360 370 380 390 400 410 420

GCGCCATTCTACCCACTCGAAGACGGGACCGCCGGCGAGCAGCTGCACAAAGCCATGAAGCGCTACGCCCTGGTGCCCGGCACCATCGCCTTTACCGACGCACATAT

CGCGGTAAGATGGGTGAGCTTCTGCCCTGGCGGCCGCTCGTCGACGTGTTTCGGTACTTCGCGATGCGGGACCACGGGCCGTGGTAGCGGAAATGGCTGCGTGTATA

MreI PvuII
SgrAI

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

Luc2

430 440 450 460 470 480 490 500 510 520 530
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CGAGGTGGACATTACCTACGCCGAGTACTTCGAGATGAGCGTTCGGCTGGCAGAAGCTATGAAGCGCTATGGGCTGAATACAAACCATCGGATCGTGGTGTGCAGCG

GCTCCACCTGTAATGGATGCGGCTCATGAAGCTCTACTCGCAAGCCGACCGTCTTCGATACTTCGCGATACCCGACTTATGTTTGGTAGCCTAGCACCACACGTCGC
E V D I T Y A E Y F E M S V R L A E A M K R Y G L N T N H R I V V C S

Luc2

540 550 560 570 580 590 600 610 620 630 640

AGAATAGCTTGCAGTTCTTCATGCCCGTGTTGGGTGCCCTGTTCATCGGTGTGGCTGTGGCCCCAGCTAACGACATCTACAACGAGCGCGAGCTGCTGAACAGCATG

TCTTATCGAACGTCAAGAAGTACGGGCACAACCCACGGGACAAGTAGCCACACCGACACCGGGGTCGATTGCTGTAGATGTTGCTCGCGCTCGACGACTTGTCGTAC
E N S L Q F F M P V L G A L F I G V A V A P A N D I Y N E R E L L N S M

Luc2

650 660 670 680 690 700 710 720 730 740

GGCATCAGCCAGCCCACCGTCGTATTCGTGAGCAAGAAAGGGCTGCAAAAGATCCTCAACGTGCAAAAGAAGCTACCGATCATACAAAAGATCATCATCATGGATAG

CCGTAGTCGGTCGGGTGGCAGCATAAGCACTCGTTCTTTCCCGACGTTTTCTAGGAGTTGCACGTTTTCTTCGATGGCTAGTATGTTTTCTAGTAGTAGTACCTATC
G I S Q P T V V F V S K K G L Q K I L N V Q K K L P I I Q K I I I M D S

Luc2

750 760 770 780 790 800 810 820 830 840 850

CAAGACCGACTACCAGGGCTTCCAAAGCATGTACACCTTCGTGACTTCCCATTTGCCACCCGGCTTCAACGAGTACGACTTCGTGCCCGAGAGCTTCGACCGGGACA

GTTCTGGCTGATGGTCCCGAAGGTTTCGTACATGTGGAAGCACTGAAGGGTAAACGGTGGGCCGAAGTTGCTCATGCTGAAGCACGGGCTCTCGAAGCTGGCCCTGT

AleIBsrGI

K T D Y Q G F Q S M Y T F V T S H L P P G F N E Y D F V P E S F D R D

Luc2

860 870 880 890 900 910 920 930 940 950 960

AAACCATCGCCCTGATCATGAACAGTAGTGGCAGTACCGGATTGCCCAAGGGCGTAGCCCTACCGCACCGCACCGCTTGTGTCCGATTCAGTCATGCCCGCGACCCC

TTTGGTAGCGGGACTAGTACTTGTCATCACCGTCATGGCCTAACGGGTTCCCGCATCGGGATGGCGTGGCGTGGCGAACACAGGCTAAGTCAGTACGGGCGCTGGGG
K T I A L I M N S S G S T G L P K G V A L P H R T A C V R F S H A R D P

Luc2

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

ATCTTCGGCAACCAGATCATCCCCGACACCGCTATCCTCAGCGTGGTGCCATTTCACCACGGCTTCGGCATGTTCACCACGCTGGGCTACTTGATCTGCGGCTTTCG

TAGAAGCCGTTGGTCTAGTAGGGGCTGTGGCGATAGGAGTCGCACCACGGTAAAGTGGTGCCGAAGCCGTACAAGTGGTGCGACCCGATGAACTAGACGCCGAAAGC

BbvCI

I F G N Q I I P D T A I L S V V P F H H G F G M F T T L G Y L I C G F R

Luc2

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

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

Luc2

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

AGAGCACTCTCATCGACAAGTACGACCTAAGCAACTTGCACGAGATCGCCAGCGGCGGGGCGCCGCTCAGCAAGGAGGTAGGTGAGGCCGTGGCCAAACGCTTCCAC

TCTCGTGAGAGTAGCTGTTCATGCTGGATTCGTTGAACGTGCTCTAGCGGTCGCCGCCCCGCGGCGAGTCGTTCCTCCATCCACTCCGGCACCGGTTTGCGAAGGTG

BlpIKasI
NarI
SfoI
PluTI

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

Luc2

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

CTACCAGGCATCCGCCAGGGCTACGGCCTGACAGAAACAACCAGCGCCATTCTGATCACCCCCGAAGGGGACGACAAGCCTGGCGCAGTAGGCAAGGTGGTGCCCTT

GATGGTCCGTAGGCGGTCCCGATGCCGGACTGTCTTTGTTGGTCGCGGTAAGACTAGTGGGGGCTTCCCCTGCTGTTCGGACCGCGTCATCCGTTCCACCACGGGAA
L P G I R Q G Y G L T E T T S A I L I T P E G D D K P G A V G K V V P F

Luc2

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

CTTCGAGGCTAAGGTGGTGGACTTGGACACCGGTAAGACACTGGGTGTGAACCAGCGCGGCGAGCTGTGCGTCCGTGGCCCCATGATCATGAGCGGCTACGTTAACA

GAAGCTCCGATTCCACCACCTGAACCTGTGGCCATTCTGTGACCCACACTTGGTCGCGCCGCTCGACACGCAGGCACCGGGGTACTAGTACTCGCCGATGCAATTGT

AgeI HpaIDraIII

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

Luc2

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

ACCCCGAGGCTACAAACGCTCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTGGACCGGCTGAAG

TGGGGCTCCGATGTTTGCGAGAGTAGCTGTTCCTGCCGACCGACGTGTCGCCGCTGTAGCGGATGACCCTGCTCCTGCTCGTGAAGAAGTAGCACCTGGCCGACTTC
N P E A T N A L I D K D G W L H S G D I A Y W D E D E H F F I V D R L K

Luc2

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

AGCCTGATCAAATACAAGGGCTACCAGGTAGCCCCAGCCGAACTGGAGAGCATCCTGCTGCAACACCCCAACATCTTCGACGCCGGGGTCGCCGGCCTGCCCGACGA

TCGGACTAGTTTATGTTCCCGATGGTCCATCGGGGTCGGCTTGACCTCTCGTAGGACGACGTTGTGGGGTTGTAGAAGCTGCGGCCCCAGCGGCCGGACGGGCTGCT

SexAI

S L I K Y K G Y Q V A P A E L E S I L L Q H P N I F D A G V A G L P D D

Luc2

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

GCTACGGCCGCTCGACGGGCGGCGTCAGCAGCACGACCTTGTGCCATTTTGGTACTGGCTCTTCCTCTAGCACCTGATACACCGGTCGGTCCAATGTTGGCGGTTCT
D A G E L P A A V V V L E H G K T M T E K E I V D Y V A S Q V T T A K

Luc2

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

AGCTGCGCGGTGGTGTTGTGTTCGTGGACGAGGTGCCTAAAGGACTGACCGGCAAGTTGGACGCCCGCAAGATCCGCGAGATTCTCATTAAGGCCAAGAAGGGCGGC

TCGACGCGCCACCACAACACAAGCACCTGCTCCACGGATTTCCTGACTGGCCGTTCAACCTGCGGGCGTTCTAGGCGCTCTAAGAGTAATTCCGGTTCTTCCCGCCG
K L R G G V V F V D E V P K G L T G K L D A R K I R E I L I K A K K G G

Luc2

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

AAGATCGCCGTGtgaAGCGGAGCTACTAACTTCAGCCTGCTGAAGCAGGCTGGAGACGTGGAGGAGAACCCTGGACCTATGGTCTTCACACTCGAAGATTTCGTTGG

TTCTAGCGGCACactTCGCCTCGATGATTGAAGTCGGACGACTTCGTCCGACCTCTGCACCTCCTCTTGGGACCTGGATACCAGAAGTGTGAGCTTCTAAAGCAACC

BarI BcoDI BmgBI
BsmAI
BsmBI
Esp3I

S G A T N F S L L K Q A G D V E E N P G P M V F T L E D F V GK I A V *

P2A NLucPLuc2

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

GGACTGGCGACAGACAGCCGGCTACAACCTGGACCAAGTCCTTGAACAGGGAGGTGTGTCCAGTTTGTTTCAGAATCTCGGGGTGTCCGTAACTCCGATCCAAAGGA

CCTGACCGCTGTCTGTCGGCCGATGTTGGACCTGGTTCAGGAACTTGTCCCTCCACACAGGTCAAACAAAGTCTTAGAGCCCCACAGGCATTGAGGCTAGGTTTCCT

EcoNIPflFI
Tth111I

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

NLucP

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

TTGTCCTGAGCGGTGAAAATGGGCTGAAGATCGACATCCATGTCATCATCCCGTATGAAGGTCTGAGCGGCGACCAAATGGGCCAGATCGAAAAAATTTTTAAGGTG

AACAGGACTCGCCACTTTTACCCGACTTCTAGCTGTAGGTACAGTAGTAGGGCATACTTCCAGACTCGCCGCTGGTTTACCCGGTCTAGCTTTTTTAAAAATTCCAC
I V L S G E N G L K I D I H V I I P Y E G L S G D Q M G Q I E K I F K V

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

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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AGGCATCGCCGTGTTCGACGGCAAAAAGATCACTGTAACAGGGACCCTGTGGAACGGCAACAAAATTATCGACGAGCGCCTGATCAACCCCGACGGCTCCCTGCTGT

TCCGTAGCGGCACAAGCTGCCGTTTTTCTAGTGACATTGTCCCTGGGACACCTTGCCGTTGTTTTAATAGCTGCTCGCGGACTAGTTGGGGCTGCCGAGGGACGACA

KflI
PpuMI

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

NLucP

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

TCCGAGTAACCATCAACGGAGTGACCGGCTGGCGGCTGTGCGAACGCATTCTGGCGAATTCTCACGGCTTTCCGCCTGAGGTTGAAGAGCAAGCCGCCGGTACATTG

AGGCTCATTGGTAGTTGCCTCACTGGCCGACCGCCGACACGCTTGCGTAAGACCGCTTAAGAGTGCCGAAAGGCGGACTCCAACTTCTCGTTCGGCGGCCATGTAAC

XmnI EcoRI Bsu36I

F R V T I N G V T G W R L C E R I L A N S H G F P P E V E E Q A A G T L

NLucP
PEST

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

CCTATGTCCTGCGCACAAGAAAGCGGTATGGACCGGCACCCAGCCGCTTGTGCTTCAGCTCGCATCAACGTCTAAGGCCGCGACTCTAGAGTCGGGGCGGCCGGCCG

GGATACAGGACGCGTGTTCTTTCGCCATACCTGGCCGTGGGTCGGCGAACACGAAGTCGAGCGTAGTTGCAGATTCCGGCGCTGAGATCTCAGCCCCGCCGGCCGGC

FseIXbaI

P M S C A Q E S G M D R H P A A C A S A R I N V *

NLucP
PEST

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

TGTAACCATTATAAGCTGCAATAAACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGGTGTGGGAGGTTTTTTAAAGCAAGTAAAACC

ACATTGGTAATATTCGACGTTATTTGTTCAATTGTTGTTGTTAACGTAAGTAAAATACAAAGTCCAAGTCCCCCTCCACACCCTCCAAAAAATTTCGTTCATTTTGG

HpaI MfeIPsiI

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

TCTACAAATGTGGTAAAATCGATAAGGATCCGTTTGCGTATTGGGCGCTCTTCCGCTGATCTGCGCAGCACCATGGCCTGAAATAACCTCTGAAAGAGGAACTTGGT

AGATGTTTACACCATTTTAGCTATTCCTAGGCAAACGCATAACCCGCGAGAAGGCGACTAGACGCGTCGTGGTACCGGACTTTATTGGAGACTTTCTCCTTGAACCA

ClaI BamHI
BspDI

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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TAGCTACCTTCTGAGGCGGAAAGAACCAGCTGTGGAATGTGTGTCAGTTAGGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTC

ATCGATGGAAGACTCCGCCTTTCTTGGTCGACACCTTACACACAGTCAATCCCACACCTTTCAGGGGTCCGAGGGGTCGTCCGTCTTCATACGTTTCGTACGTAGAG

NsiI
SphI

PvuII BstAPI

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

AATTAGTCAGCAACCAGGTGTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAAGCATGCATCTCAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCC

TTAATCAGTCGTTGGTCCACACCTTTCAGGGGTCCGAGGGGTCGTCCGTCTTCATACGTTTCGTACGTAGAGTTAATCAGTCGTTGGTATCAGGGCGGGGATTGAGG

NsiI
SphI

SexAI BstAPI

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

GCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCTGCCTCTGAGCTAT

CGGGTAGGGCGGGGATTGAGGCGGGTCAAGGCGGGTAAGAGGCGGGGTACCGACTGATTAAAAAAAATAAATACGTCTCCGGCTCCGGCGGAGACGGAGACTCGATA

BplI BplI

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

TCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGGCTTTTGCAAAAAGCTCGATTCTTCTGACACTAGCGCCACCATGAAGAAGCCCGAACTCACCGCTACCAGC

AGGTCTTCATCACTCCTCCGAAAAAACCTCCGGATCCGAAAACGTTTTTCGAGCTAAGAAGACTGTGATCGCGGTGGTACTTCTTCGGGCTTGAGTGGCGATGGTCG

StuI
AvrII

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

GTTGAAAAATTTCTCATCGAGAAGTTCGACAGTGTGAGCGACCTGATGCAGTTGTCGGAGGGCGAAGAGAGCCGAGCCTTCAGCTTCGATGTCGGCGGACGCGGCTA

CAACTTTTTAAAGAGTAGCTCTTCAAGCTGTCACACTCGCTGGACTACGTCAACAGCCTCCCGCTTCTCTCGGCTCGGAAGTCGAAGCTACAGCCGCCTGCGCCGAT

XmnI

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

TGTACTGCGGGTGAATAGCTGCGCTGATGGCTTCTACAAAGACCGCTACGTGTACCGCCACTTCGCCAGCGCTGCACTACCCATCCCCGAAGTGTTGGACATCGGCG

ACATGACGCCCACTTATCGACGCGACTACCGAAGATGTTTCTGGCGATGCACATGGCGGTGAAGCGGTCGCGACGTGATGGGTAGGGGCTTCACAACCTGTAGCCGC

BarI
BsaAI

AflIII

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



7/20/2022 4:02:20 PMTight-pNLCoI1-Luc2 (6844 bp) (from 3853-4815 bp)

https://benchling.com/giguerepm/f/lib_56768GRW-for-pub/seq_z4WwTbir-tight-pnlcoi1-luc2/edit 7/10

GCTATGGATGCTATTGCCGCCGCCGACCTCAGTCAAACCAGCGGCTTCGGCCCATTCGGGCCCCAAGGCATCGGCCAGTACACAACCTGGCGGGATTTCATTTGCGC

CGATACCTACGATAACGGCGGCGGCTGGAGTCAGTTTGGTCGCCGAAGCCGGGTAAGCCCGGGGTTCCGTAGCCGGTCATGTGTTGGACCGCCCTAAAGTAAACGCG

ApaI
PshAI PspOMI

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

CGGCCCAGTACACGACCGCGCGCTAAGGAGGTAGGTCGAGTTTAAACTCTAGAACCGGTCATGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGT

GCCGGGTCATGTGCTGGCGCGCGATTCCTCCATCCAGCTCAAATTTGAGATCTTGGCCAGTACCGGCGTTATTTTATAGAAATAAAAGTAATGTAGACACACAACCA

AgeIPmeI
XbaI

BssHII

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

TTTTTGTGTGTTCGAACTAGATGCTGTCGACCGATGCCCTTGAGAGCCTTCAACCCAGTCAGCTCCTTCCGGTGGGCGCGGGGCATGACTATCGTCGCCGCACTTAT

AAAAACACACAAGCTTGATCTACGACAGCTGGCTACGGGAACTCTCGGAAGTTGGGTCAGTCGAGGAAGGCCACCCGCGCCCCGTACTGATAGCAGCGGCGTGAATA

SalIBstBI PshAI

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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TCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGC

AGTCGAGTGAGTTTCCGCCATTATGCCAATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCG

PciI
AflIII

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

CGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGC

GCAAAGGGGGACCTTCGAGGGAGCACGCGAGAGGACAAGGCTGGGACGGCGAATGGCCTATGGACAGGCGGAAAGAGGGAAGCCCTTCGCACCGCGAAAGAGTATCG

BciVI

ColE1 origin

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

TCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCG

AGTGCGACATCCATAGAGTCAAGCCACATCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGC

ApaLI

ColE1 origin

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

TCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGT

AGAACTCAGGTTGGGCCATTCTGTGCTGAATAGCGGTGACCGTCGTCGGTGACCATTGTCCTAATCGTCTCGCTCCATACATCCGCCACGATGTCTCAAGAACTTCA

AlwNI

ColE1 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

ColE1 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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GTGGAACGAAAACTCACGTTAAGGGATTTTGGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAATCTAAAGTA

CACCTTGCTTTTGAGTGCAATTCCCTAAAACCAGTACTCTAATAGTTTTTCCTAGAAGTGGATCTAGGAAAATTTAATTTTTACTTCAAAATTTAGTTAGATTTCAT

ColE1 origin

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

TATATGAGTAAACTTGGTCTGACAGCGGCCGCAAATGCTAAACCACTGCAGTGGTTACCAGTGCTTGATCAGTGAGGCACCGATCTCAGCGATCTGCCTATTTCGTT

ATATACTCATTTGAACCAGACTGTCGCCGGCGTTTACGATTTGGTGACGTCACCAATGGTCACGAACTAGTCACTCCGTGGCTAGAGTCGCTAGACGGATAAAGCAA

AleINotI
PstI
BstXI

BstEII

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

AGCGGTCAAGCCGGGTCACATGATCACCCATATTATGAAGAAATGCAGTCAGCTCCTTAGGGCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCGGTGTTGTCGCTC

TCGCCAGTTCGGCCCAGTGTACTAGTGGGTATAATACTTCTTTACGTCAGTCGAGGAATCCCGGAGGCTAGCAACAGTCTTCATTCAACCGGCGCCACAACAGCGAG

PvuI SacIIBsu36I

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

ATGGTAATGGCAGCACTACACAATTCTCTTACCGTCATGCCATCCGTAAGATGCTTTTCCGTGACCGGCGAGTACTCAACCAAGTCGTTTTGTGAGTAGTGTATACG

TACCATTACCGTCGTGATGTGTTAAGAGAATGGCAGTACGGTAGGCATTCTACGAAAAGGCACTGGCCGCTCATGAGTTGGTTCAGCAAAACACTCATCACATATGC

BstZ17I

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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GGCAAGCAAAATGCCGCAAAGAAGGGAATGAGTGCGACACGAAAATGTTGGATGCTCATACTCGTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTACTAGTA

CCGTTCGTTTTACGGCGTTTCTTCCCTTACTCACGCTGTGCTTTTACAACCTACGAGTATGAGCAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATGATCAT

SpeISspI

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

CGTCTCTCAAGGATAAGTAAGTAATATTAAGGTACGGGAGGTATTGGACAGGCCGCAATAAAATATCTTTATTTTCATTACATCTGTGTGTTGGTTTTTTGTGTGAA

GCAGAGAGTTCCTATTCATTCATTATAATTCCATGCCCTCCATAACCTGTCCGGCGTTATTTTATAGAAATAAAAGTAATGTAGACACACAACCAAAAAACACACTT

SspIBcoDI
BsmAI
BsmBI
Esp3I

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

TCGATAGTACTAACATACGCTCTCCATCAAAACAAAACGAAACAAAACAAACTAGCAAAATAGGCTGTCCCCAGTGCAAGTGCAGGTGCCAGAACATTTCTCT

AGCTATCATGATTGTATGCGAGAGGTAGTTTTGTTTTGCTTTGTTTTGTTTGATCGTTTTATCCGACAGGGGTCACGTTCACGTCCACGGTCTTGTAAAGAGA

ClaI BfuAI
BspDI BspMI

PaqCI

6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840
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bArr1-HA-TEV219 pCDH-CuO-MCS-EF1α-CymR-T2A-Bleo...

GGATCCGGTAGTGGTGGTGGGTCTGGGGGAGGGTCCGGAGGCGGCTCTGGTGGTGGGTCATACCCTTACGACGTACCTGATTACGCGGGCTCATCTCTGTTCAAGGG

CCTAGGCCATCACCACCACCCAGACCCCCTCCCAGGCCTCCGCCGAGACCACCACCCAGTATGGGAATGCTGCATGGACTAATGCGCCCGAGTAGAGACAAGTTCCC

BspEI PspOMI

G S G S G G G S G G G S G G G S G G G S Y P Y D V P D Y A G S S L F K G

Linker
HA-Tag Tev 219

10 20 30 40 50 60 70 80 90 100

CCCAAGAGACTATAATCCTATCTCATCAACGATCTGCCATCTCACAAACGAATCCGACGGACACACGACCTCTCTTTACGGGATTGGTTTCGGCCCTTTTATCATAA

GGGTTCTCTGATATTAGGATAGAGTAGTTGCTAGACGGTAGAGTGTTTGCTTAGGCTGCCTGTGTGCTGGAGAGAAATGCCCTAACCAAAGCCGGGAAAATAGTATT

ApaI

P R D Y N P I S S T I C H L T N E S D G H T T S L Y G I G F G P F I I

Tev 219

110 120 130 140 150 160 170 180 190 200 210

CTAATAAACATCTTTTCCGCCGGAACAACGGAACTTTGCTTGTCCAGTCACTTCATGGCGTATTTAAAGTGAAGAATACTACTACTTTGCAACAACATCTCATTGAC

GATTATTTGTAGAAAAGGCGGCCTTGTTGCCTTGAAACGAACAGGTCAGTGAAGTACCGCATAAATTTCACTTCTTATGATGATGAAACGTTGTTGTAGAGTAACTG

XcmI

T N K H L F R R N N G T L L V Q S L H G V F K V K N T T T L Q Q H L I D

Tev 219

220 230 240 250 260 270 280 290 300 310 320

GGCCGGGACATGATTATTATAAGAATGCCGAAGGATTTTCCACCTTTCCCCCAAAAACTTAAGTTTCGGGAGCCACAACGAGAGGAACGAATATGCCTGGTAACAAC

CCGGCCCTGTACTAATAATATTCTTACGGCTTCCTAAAAGGTGGAAAGGGGGTTTTTGAATTCAAAGCCCTCGGTGTTGCTCTCCTTGCTTATACGGACCATTGTTG
G R D M I I I R M P K D F P P F P Q K L K F R E P Q R E E R I C L V T T

Tev 219

330 340 350 360 370 380 390 400 410 420

AAATTTTCAAACTAAATCTATGTCTTCAATGGTGAGTGACACATCTTGTACATTTCCCTCTAGTGACGGGATTTTCTGGAAGCATTGGATACAGACTAAGGACGGGC

TTTAAAAGTTTGATTTAGATACAGAAGTTACCACTCACTGTGTAGAACATGTAAAGGGAGATCACTGCCCTAAAAGACCTTCGTAACCTATGTCTGATTCCTGCCCG

BsrGI

N F Q T K S M S S M V S D T S C T F P S S D G I F W K H W I Q T K D G

Tev 219

430 440 450 460 470 480 490 500 510 520 530

AGTGCGGATCACCACTCGTGTCCACACGCGATGGATTCATTGTCGGGATTCATAGTGCTTCTAACTTCACCAACACCAATAATTATTTTACTTCTGTGCCAAAAAAC

TCACGCCTAGTGGTGAGCACAGGTGTGCGCTACCTAAGTAACAGCCCTAAGTATCACGAAGATTGAAGTGGTTGTGGTTATTAATAAAATGAAGACACGGTTTTTTG
Q C G S P L V S T R D G F I V G I H S A S N F T N T N N Y F T S V P K N

Tev 219

540 550 560 570 580 590 600 610 620 630 640
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TTCATGGAGCTGCTTACTAGCCAAGAAGCCCAACAGTGGGTGAGTGGGTGGCGCCTGAACGCCGACTCCGTCTTGTGGGGGGGTCACAAGGTCTTTATGGTATAAAT

AAGTACCTCGACGAATGATCGGTTCTTCGGGTTGTCACCCACTCACCCACCGCGGACTTGCGGCTGAGGCAGAACACCCCCCCAGTGTTCCAGAAATACCATATTTA

AloI PflFI
Tth111I

F M E L L T S Q E A Q Q W V S G W R L N A D S V L W G G H K V F M V *

Tev 219

650 660 670 680 690 700 710 720 730 740

TTAAATCGGATCCGCGGCCGCGGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAAT

AATTTAGCCTAGGCGCCGGCGCCTAGACGCTAGCGAGGCCACGGGCAGTCACCCGTCTCGCGTGTAGCGGGTGTCAGGGGCTCTTCAACCCCCCTCCCCAGCCGTTA

MfeINotISwaI AsiSI

EF1 alpha

750 760 770 780 790 800 810 820 830 840 850

TGAACGGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGT

ACTTGCCCACGGATCTCTTCCACCGCGCCCCATTTGACCCTTTCACTACAGCACATGACCGAGGCGGAAAAAGGGCTCCCACCCCCTCTTGGCATATATTCACGTCA

EF1 alpha

860 870 880 890 900 910 920 930 940 950 960

AGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

TCAGCGGCACTTGCAAGAAAAAGCGTTGCCCAAACGGCGGTCTTGTGTCGACTTCGAAGCTCCCCGAGCGTAGAGAGGAAGTGCGCGGGCGGCGGGATGGACTCCGG

Bsu36I

EF1 alpha

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

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACCGGGCCTT

CGGTAGGTGCGGCCAACTCAGCGCAAGACGGCGGAGGGCGGACACCACGGAGGACTTGACGCAGGCGGCAGATCCATTCAAATTTCGAGTCCAGCTCTGGCCCGGAA

CspCI

EF1 alpha

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

TGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTTTCTGTTCTGCGCCG

ACAGGCCGCGAGGGAACCTCGGATGGATCTGAGTCGGCCGAGAGGTGCGAAACGGACTGGGACGAACGAGTTGAGATGCAGAAACAAAGCAAAAGACAAGACGCGGC

EF1 alpha

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

TTACAGATCCAAGCTGTGACCGGCGCCTACTCTAGAGCCGCCATGGCTTACCCATACGATGTTCCAGATTACGCTAGTTTGGTGAGGCAGCAGAGACCGATGACATC

AATGTCTAGGTTCGACACTGGCCGCGGATGAGATCTCGGCGGTACCGAATGGGTATGCTACAAGGTCTAATGCGATCAAACCACTCCGTCGTCTCTGGCTACTGTAG

XbaI

M A Y P Y D V P D Y A S L V R Q Q R P M T S

HAEF1 alpha

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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CACTTTGCCTTTCTCTCCACAGGTGTCCACTCCCAGGTCCAAGTTTGGAAGATCTACCATGCCAAAGAGACCCAGACCCGTGATCATGAGTCCAAAGAGAAGAACAC

GTGAAACGGAAAGAGAGGTGTCCACAGGTGAGGGTCCAGGTTCAAACCTTCTAGATGGTACGGTTTCTCTGGGTCTGGGCACTAGTACTCAGGTTTCTCTTCTTGTG

BclI

T L P F S P Q V S T P R S K F G R S T M P K R P R P V I M S P K R R T

CymR

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

AGGCAGAGCGCGCAATGGAGACCCAGGGCAAGTTGATTGCAGCGGCCCTGGGGGTTTTACGGGAAAAAGGTTACGCGGGATTCCGGATCGCAGATGTGCCCGGTGCT

TCCGTCTCGCGCGTTACCTCTGGGTCCCGTTCAACTAACGTCGCCGGGACCCCCAAAATGCCCTTTTTCCAATGCGCCCTAAGGCCTAGCGTCTACACGGGCCACGA

PasI PasI BspEI PaqCI

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

CymR

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

GCAGGTGTCTCGAGAGGAGCGCAGAGCCATCATTTCCCGACAAAGCTTGAGCTTCTGCTTGCCACTTTTGAATGGCTTTACGAACAGATCACCGAACGCAGTCGGGC

CGTCCACAGAGCTCTCCTCGCGTCTCGGTAGTAAAGGGCTGTTTCGAACTCGAAGACGAACGGTGAAAACTTACCGAAATGCTTGTCTAGTGGCTTGCGTCAGCCCG

BcgIPstI TliI
XhoI
PaeR7I

A G V S R G A Q S H H F P T K L E L L L A T F E W L Y E Q I T E R S R A

CymR

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

TCGATTAGCGAAATTGAAGCCAGAGGATGACGTCATCCAGCAAATGCTGGACGACGCCGCCGAATTTTTCCTCGACGATGACTTCTCTATCAGCCTTGATTTGATTG

AGCTAATCGCTTTAACTTCGGTCTCCTACTGCAGTAGGTCGTTTACGACCTGCTGCGGCGGCTTAAAAAGGAGCTGCTACTGAAGAGATAGTCGGAACTAAACTAAC
R L A K L K P E D D V I Q Q M L D D A A E F F L D D D F S I S L D L I

CymR

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

TGGCTGCCGACCGGGATCCAGCGTTACGCGAGGGTATTCAGCGCACGGTAGAGAGGAATCGGTTTGTCGTCGAGGATATGTGGCTTGGTGTTCTGGTGAGCCGTGGT

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

CymR

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

CTTTCGCGTGATGATGCAGAAGATATCCTTTGGTTGATATTCAATTCGGTGCGTGGGCTTGCTGTTCGTAGCCTATGGCAGAAGGACAAAGAACGCTTTGAGCGTGT

GAAAGCGCACTACTACGTCTTCTATAGGAAACCAACTATAAGTTAAGCCACGCACCCGAACGACAAGCATCGGATACCGTCTTCCTGTTTCTTGCGAAACTCGCACA

EcoRV

L S R D D A E D I L W L I F N S V R G L A V R S L W Q K D K E R F E R V

CymR

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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CAGGAACTCGACACTCGAAATTGCGCGAGAGCGGTACGCGAAATTCAAGCGCGCGGCCAAACCCTCTGGCCGGTCTCTCTCTGTTCGAGAGGGCAGAGGAAGTCTTC

GTCCTTGAGCTGTGAGCTTTAACGCGCTCTCGCCATGCGCTTTAAGTTCGCGCGCCGGTTTGGGAGACCGGCCAGAGAGAGACAAGCTCTCCCGTCTCCTTCAGAAG
R N S T L E I A R E R Y A K F K R A A K P S G

CymR T2A

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

TAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTGAATTCATGGCCAAGTTGACCAGTGCCGTTCCGGTGCTCACCGCGCGCGACGTCGCCGGAGCGGTCGAGTTC

ATTGTACGCCACTGCACCTCCTCTTAGGGCCGGGACTTAAGTACCGGTTCAACTGGTCACGGCAAGGCCACGAGTGGCGCGCGCTGCAGCGGCCTCGCCAGCTCAAG

BmgBI EcoRI MauBI

M A K L T S A V P V L T A R D V A G A V E F

bleoT2A

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

TGGACCGACCGGCTCGGGTTCTCCCGGGACTTCGTGGAGGACGACTTCGCCGGTGTGGTCCGGGACGACGTGACCCTGTTCATCAGCGCGGTCCAGGACCAGGTGGT

ACCTGGCTGGCCGAGCCCAAGAGGGCCCTGAAGCACCTCCTGCTGAAGCGGCCACACCAGGCCCTGCTGCACTGGGACAAGTAGTCGCGCCAGGTCCTGGTCCACCA

SmaI

XmaI BmgBI SexAISgrAI
TspMI

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

bleo

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

GCCGGACAACACCCTGGCCTGGGTGTGGGTGCGCGGCCTGGACGAGCTGTACGCCGAGTGGTCGGAGGTCGTGTCCACGAACTTCCGGGACGCCTCCGGGCCGGCCA

CGGCCTGTTGTGGGACCGGACCCACACCCACGCGCCGGACCTGCTCGACATGCGGCTCACCAGCCTCCAGCACAGGTGCTTGAAGGCCCTGCGGAGGCCCGGCCGGT

FseI

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

bleo

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

TGACCGAGATCGGCGAGCAGCCGTGGGGGCGGGAGTTCGCCCTGCGCGACCCGGCCGGCAACTGCGTGCACTTCGTGGCCGAGGAGCAGGACTGAGTCGACTCGACA

ACTGGCTCTAGCCGCTCGTCGGCACCCCCGCCCTCAAGCGGGACGCGCTGGGCCGGCCGTTGACGCACGTGAAGCACCGGCTCCTCGTCCTGACTCAGCTGAGCTGT

SalI

PflFIDraIII
Tth111I

M T E I G E Q P W G R E F A L R D P A G N C V H F V A E E Q D *

bleo

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

ATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCT

TAGTTGGAGACCTAATGTTTTAAACACTTTCTAACTGACCATAAGAATTGATACAACGAGGAAAATGCGATACACCTATGCGACGAAATTACGGAAACATAGTACGA

WPRE

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

WPRE

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

TGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCG

ACACAAACGACTGCGTTGGGGGTGACCAACCCCGTAACGGTGGTGGACAGTCGAGGAAAGGCCCTGAAAGCGAAAGGGGGAGGGATAACGGTGCCGCCTTGAGTAGC

WPRE

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

CCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTT

GGCGGACGGAACGGGCGACGACCTGTCCCCGAGCCGACAACCCGTGACTGTTAAGGCACCACAACAGCCCCTTTAGTAGCAGGAAAGGAACCGACGAGCGGACACAA

WPRE

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

GCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCG

CGGTGGACCTAAGACGCGCCCTGCAGGAAGACGATGCAGGGAAGCCGGGAGTTAGGTCGCCTGGAAGGAAGGGCGCCGGACGACGGCCGAGACGCCGGAGAAGGCGC

WPRE

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

TCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCCTGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTT

AGAAGCGGAAGCGGGAGTCTGCTCAGCCTAGAGGGAAACCCGGCGGAGGGGCGGACCATGGAAATTCTGGTTACTGAATGTTCCGTCGACATCTAGAATCGGTGAAA

KpnI
Acc65I

WPRE

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'LTR

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

GCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGAT

CGAGAGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCGAACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACTGAGACCATTGATCTCTA

3'LTR

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'LTR

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

SV40 OriSV40 Polyad...ion signal

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

ACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGACTTTTGCAGAGACCAAA

TGATTAAAAAAAATAAATACGTCTCCGGCTCCGGCGGAGCCGGAGACTCGATAAGGTCTTCATCACTCCTCCGAAAAAACCTCCGGATCTGAAAACGTCTCTGGTTT

SfiI

SV40 Ori

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

GTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTA

CAAACGCATAACCCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAAT

SapI
BspQI

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

TCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCG

AGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGC

PciI
AflIII

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

AATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCA

TTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGT

AhdI

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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AACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCG

TTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGC

FspI

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

TGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAA

ACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTT

BcgI

AmpR

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

CTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGA

GAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACT

XmnI

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

ACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCA

TGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGT

SspI

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

TGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACC

ACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTATGGCGTGTCTACGCATTCCTCTTTTATGG

NdeI

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

GCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGG

CGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATAATGCGGTCGACCGCTTTCCCCCTACACGACGTTCC

FspI

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

CGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTGACGCGTGTAGTCTTATGCAATACTCTTGTAGTCTTGCA

GCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTTCGACTGCGCACATCAGAATACGTTATGAGAACATCAGAACGT

MluI
AflIII

RSV

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

ACATGGTAACGATGAGTTAGCAACATGCCTTACAAGGAGAGAAAAAGCACCGTGCATGCCGATTGGTGGAAGTAAGGTGGTACGATCGTGCCTTATTAGGAAGGCAA

TGTACCATTGCTACTCAATCGTTGTACGGAATGTTCCTCTCTTTTTCGTGGCACGTACGGCTAACCACCTTCATTCCACCATGCTAGCACGGAATAATCCTTCCGTT

BaeISphI

RSV

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

CAGACGGGTCTGACATGGATTGGACGAACCACTGAATTGCCGCATTGCAGAGATATTGTATTTAAGTGCCTAGCTCGATACATAAACGGGTCTCTCTGGTTAGACCA

GTCTGCCCAGACTGTACCTAACCTGCTTGGTGACTTAACGGCGTAACGTCTCTATAACATAAATTCACGGATCGAGCTATGTATTTGCCCAGAGAGACCAATCTGGT

RSV 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

HIV LTR

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

CTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAACAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTC

GACCATTGATCTCTAGGGAGTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCACCGCGGGCTTGTCCCTGAACTTTCGCTTTCCCTTTGGTCTCCTCGAGAGAG

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

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

TGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAACATATAGTATGGGC

ACGCTCTCGCAGTCATAATTCGCCCCCTCTTAATCTAGCGCTACCCTTTTTTAAGCCAATTCCGGTCCCCCTTTCTTTTTTATATTTAATTTTGTATATCATACCCG

NruI XmnI

Gag

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

AAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAG

TTCGTCCCTCGATCTTGCTAAGCGTCAATTAGGACCGGACAATCTTTGTAGTCTTCCGACATCTGTTTATGACCCTGTCGATGTTGGTAGGGAAGTCTGTCCTAGTC

Gag

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

AAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCAA

TTCTTGAATCTAGTAATATATTATGTCATCGTTGGGAGATAACACACGTAGTTTCCTATCTCTATTTTCTGTGGTTCCTTCGAAATCTGTTCTATCTCCTTCTCGTT

SapI
BspQI

Gag

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

AACAAAAGTAAGACCACCGCACAGCAAGCGGCCACTGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTAA

TTGTTTTCATTCTGGTGGCGTGTCGTTCGCCGGTGACTAGAAGTCTGGACCTCCTCCTCTATACTCCCTGTTAACCTCTTCACTTAATATATTTATATTTCATCATT

MfeI

EnvGag

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

AAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCA

TTTAACTTGGTAATCCTCATCGTGGGTGGTTCCGTTTCTCTTCTCACCACGTCTCTCTTTTTTCTCGTCACCCTTATCCTCGAAACAAGGAACCCAAGAACCCTCGT

Env
RRE

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

GCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGC

CGTCCTTCGTGATACCCGCGTCGCAGTTACTGCGACTGCCATGTCCGGTCTGTTAATAACAGACCATATCACGTCGTCGTCTTGTTAAACGACTCCCGATAACTCCG

BbvCI

Env
RRE

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

CGTTGTCGTAGACAACGTTGAGTGTCAGACCCCGTAGTTCGTCGAGGTCCGTTCTTAGGACCGACACCTTTCTATGGATTTCCTAGTTGTCGAGGACCCCTAAACCC

Env
RRE

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

GTTGCTCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGGAC

CAACGAGACCTTTTGAGTAAACGTGGTGACGACACGGAACCTTACGATCAACCTCATTATTTAGAGACCTTGTCTAAACCTTAGTGTGCTGGACCTACCTCACCCTG

Env
RRE

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

AGAGAAATTAACAATTACACAAGCTTAATACACTCCTTAATTGAAGAATCGCAAACCAGCAAGAAAAGAATGAACAAGAATTATTGGAATTAGATAAATGGGCAAGT

TCTCTTTAATTGTTAATGTGTTCGAATTATGTGAGGAATTAACTTCTTAGCGTTTGGTCGTTCTTTTCTTACTTGTTCTTAATAACCTTAATCTATTTACCCGTTCA

Env

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

TTGTGGAATTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAGTTTTTGCTGTACTTTCTAT

AACACCTTAACCAAATTGTATTGTTTAACCGACACCATATATTTTAATAAGTATTACTATCATCCTCCGAACCATCCAAATTCTTATCAAAAACGACATGAAAGATA

Env

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

AGTGAATAGAGTTAGGCAGGGATATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCGAGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGA

TCACTTATCTCAATCCGTCCCTATAAGTGGTAATAGCAAAGTCTGGGTGGAGGGTTGGGGCTCCCCTGGGCTGTCCGGGCTTCCTTATCTTCTTCTTCCACCTCTCT

KflI

Env

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

GAGACAGAGACAGATCCATTCGATTAGTGAACGGATCTCGACGGTATCGGTTAACTTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTA

CTCTGTCTCTGTCTAGGTAAGCTAATCACTTGCCTAGAGCTGCCATAGCCAATTGAAAATTTTCTTTTCCCCCCTAACCCCCCATGTCACGTCCCCTTTCTTATCAT

HpaI

cPPTEnv

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

GACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAATTCAAAATTTTATCGATAGACTAGTTATTAATAGTAATCAATTACGGGGTCAT

CTGTATTATCGTTGTCTGTATGTTTGATTTCTTAATGTTTTTGTTTAATGTTTTAAGTTTTAAAATAGCTATCTGATCAATAATTATCATTAGTTAATGCCCCAGTA

ClaI SpeI
BspDI

cPPT CMV + CUO

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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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

GTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTCC

CAAGGGTATCATTGCGGTTATCCCTGAAAGGTAACTGCAGTTACCCACCTCATAAATGCCATTTGACGGGTGAACCGTCATGTAGTTCACATAGTATACGGTTCAGG

NdeI

CMV + CUO

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

GCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCG

CGGGGGATAACTGCAGTTACTGCCATTTACCGGGCGGACCGTAATACGGGTCATGTACTGGAATGCCCTGAAAGGATGAACCGTCATGTAGATGCATAATCAGTAGC

SnaBI

CMV + CUO

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

CTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTG

GATAATGGTACCACTACGCCAAAACCGTCATGTGGTTACCCGCACCTATCGCCAAACTGAGTGCCCCTAAAGGTTCAGAGGTGGGGTAACTGCAGTTACCCTCAAAC

CspCI

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 + CUOCMV + CUO

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

CCTATATAAGCAACCGGTATAATCAAACAGACCAGATTGTCTGTTTGTTACCGGTGTTTAGTGAACCGGGCGCGCCTCATATCGCCTGGAGACGCCATCCACGCTGT

GGATATATTCGTTGGCCATATTAGTTTGTCTGGTCTAACAGACAAACAATGGCCACAAATCACTTGGCCCGCGCGGAGTATAGCGGACCTCTGCGGTAGGTGCGACA

AgeI AgeI AscI

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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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

CTCGAGAAAGGCGTCTAACCAGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCGGGTGGCGGTCGGGGTTGTTTCTGGCGGAGGTGCTGCTGATGA

GAGCTCTTTCCGCAGATTGGTCAGTGTCAGCGTTCCATCCGACTCGTGGCACCGCCCGCCGTCGCCCACCGCCAGCCCCAACAAAGACCGCCTCCACGACGACTACT

BlpITliI
XhoI
PaeR7I

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 + CUOCMV + 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

CCACAGGTGTCCACTCCCAGGTCCAAGTTTGGTCTAGAGCTAGCGCCACCATGGGCGACAAAGGCACGAGAGTGTTCAAGAAGGCCTCTCCTAACGGCAAGCTGACC

GGTGTCCACAGGTGAGGGTCCAGGTTCAAACCAGATCTCGATCGCGGTGGTACCCGCTGTTTCCGTGCTCTCACAAGTTCTTCCGGAGAGGATTGCCGTTCGACTGG

BmtI
NheIXbaI

M G D K G T R V F K K A S P N G K L T

CMV + CUO Arrb1 optimized

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

GTGTACCTCGGCAAGAGGGACTTCGTGGACCACATCGATCTGGTGGACCCTGTGGATGGCGTGGTGCTGGTCGATCCCGAGTACCTGAAAGAACGGCGGGTGTACGT

CACATGGAGCCGTTCTCCCTGAAGCACCTGGTGTAGCTAGACCACCTGGGACACCTACCGCACCACGACCAGCTAGGGCTCATGGACTTTCTTGCCGCCCACATGCA

ClaI
BspDI

V Y L G K R D F V D H I D L V D P V D G V V L V D P E Y L K E R R V Y V

Arrb1 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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GACCCTGACCTGCGCCTTTAGATACGGCCGCGAGGATCTGGATGTGCTGGGCCTGACCTTCAGAAAGGACCTGTTCGTGGCCAACGTGCAGAGCTTCCCACCAGCTC

CTGGGACTGGACGCGGAAATCTATGCCGGCGCTCCTAGACCTACACGACCCGGACTGGAAGTCTTTCCTGGACAAGCACCGGTTGCACGTCTCGAAGGGTGGTCGAG
T L T C A F R Y G R E D L D V L G L T F R K D L F V A N V Q S F P P A

Arrb1 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
P E D K K P L T R L Q E R L I K K L G E H A Y P F T F E I P P N L P C S

Arrb1 optimized

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

GTGACACTCCAACCTGGACCTGAGGATACCGGAAAGGCCTGTGGCGTGGACTACGAAGTGAAGGCCTTTTGCGCCGAGAACCTGGAAGAGAAGATCCACAAGCGGAA

CACTGTGAGGTTGGACCTGGACTCCTATGGCCTTTCCGGACACCGCACCTGATGCTTCACTTCCGGAAAACGCGGCTCTTGGACCTTCTCTTCTAGGTGTTCGCCTT

Bsu36I

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

Arrb1 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 V R L V I R K V Q Y A P E R P G P Q P T A E T T R Q F L M S D K P L

Arrb1 optimized

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

ACCTGGAAGCCAGCCTGGACAAAGAGATCTACTACCACGGCGAGCCCATCAGCGTGAACGTCCACGTGACCAACAACACCAACAAGACCGTGAAGAAAATCAAGATC

TGGACCTTCGGTCGGACCTGTTTCTCTAGATGATGGTGCCGCTCGGGTAGTCGCACTTGCAGGTGCACTGGTTGTTGTGGTTGTTCTGGCACTTCTTTTAGTTCTAG

PmlI

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

Arrb1 optimized

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

TCCGTGCGGCAGTACGCCGACATCTGCCTGTTTAACACAGCCCAGTACAAGTGCCCCGTGGCCATGGAAGAGGCCGATGATACAGTGGCCCCTAGCAGCACCTTCTG

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

Arrb1 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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CAAAGTGTATACCCTGACACCTTTCCTGGCCAACAACCGCGAGAAGAGAGGACTGGCCCTGGACGGAAAGCTGAAGCACGAGGATACCAACCTGGCCAGCAGCACCC

GTTTCACATATGGGACTGTGGAAAGGACCGGTTGTTGGCGCTCTTCTCTCCTGACCGGGACCTGCCTTTCGACTTCGTGCTCCTATGGTTGGACCGGTCGTCGTGGG

BstZ17I

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

Arrb1 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
L L R E G A N R E I L G I I V S Y K V K V K L V V S R G G L L G D L A S

Arrb1 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 D V A V E L P F T L M H P K P K E E P P H R E V P E N E T P V D T N L

Arrb1 optimized

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

GATCGAGCTGGACACAAACGACGACGACATCGTGTTCGAGGACTTCGCCCGGCAGAGACTGAAGGGCATGAAGGACGACAAAGAGGAAGAAGAGGACGGCACCGGCT

CTAGCTCGACCTGTGTTTGCTGCTGCTGTAGCACAAGCTCCTGAAGCGGGCCGTCTCTGACTTCCCGTACTTCCTGCTGTTTCTCCTTCTTCTCCTGCCGTGGCCGA
I E L D T N D D D I V F E D F A R Q R L K G M K D D K E E E E D G T G

Arrb1 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
S P Q L N N R

Arrb1 optimized

10,920 10,930
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bArr2-HA-TEV219 pCDH-CuO-MCS-EF1α-CymR-T2A-Bleo...

GGATCCGGTAGTGGTGGTGGGTCTGGGGGAGGGTCCGGAGGCGGCTCTGGTGGTGGGTCATACCCTTACGACGTACCTGATTACGCGGGCTCATCTCTGTTCAAGGG

CCTAGGCCATCACCACCACCCAGACCCCCTCCCAGGCCTCCGCCGAGACCACCACCCAGTATGGGAATGCTGCATGGACTAATGCGCCCGAGTAGAGACAAGTTCCC

PspOMI

G S G S G G G S G G G S G G G S G G G S Y P Y D V P D Y A G S S L F K G

Linker
HA-Tag Tev 219

10 20 30 40 50 60 70 80 90 100

CCCAAGAGACTATAATCCTATCTCATCAACGATCTGCCATCTCACAAACGAATCCGACGGACACACGACCTCTCTTTACGGGATTGGTTTCGGCCCTTTTATCATAA

GGGTTCTCTGATATTAGGATAGAGTAGTTGCTAGACGGTAGAGTGTTTGCTTAGGCTGCCTGTGTGCTGGAGAGAAATGCCCTAACCAAAGCCGGGAAAATAGTATT

ApaI

P R D Y N P I S S T I C H L T N E S D G H T T S L Y G I G F G P F I I

Tev 219

110 120 130 140 150 160 170 180 190 200 210

CTAATAAACATCTTTTCCGCCGGAACAACGGAACTTTGCTTGTCCAGTCACTTCATGGCGTATTTAAAGTGAAGAATACTACTACTTTGCAACAACATCTCATTGAC

GATTATTTGTAGAAAAGGCGGCCTTGTTGCCTTGAAACGAACAGGTCAGTGAAGTACCGCATAAATTTCACTTCTTATGATGATGAAACGTTGTTGTAGAGTAACTG

XcmI

T N K H L F R R N N G T L L V Q S L H G V F K V K N T T T L Q Q H L I D

Tev 219

220 230 240 250 260 270 280 290 300 310 320

GGCCGGGACATGATTATTATAAGAATGCCGAAGGATTTTCCACCTTTCCCCCAAAAACTTAAGTTTCGGGAGCCACAACGAGAGGAACGAATATGCCTGGTAACAAC

CCGGCCCTGTACTAATAATATTCTTACGGCTTCCTAAAAGGTGGAAAGGGGGTTTTTGAATTCAAAGCCCTCGGTGTTGCTCTCCTTGCTTATACGGACCATTGTTG
G R D M I I I R M P K D F P P F P Q K L K F R E P Q R E E R I C L V T T

Tev 219

330 340 350 360 370 380 390 400 410 420

AAATTTTCAAACTAAATCTATGTCTTCAATGGTGAGTGACACATCTTGTACATTTCCCTCTAGTGACGGGATTTTCTGGAAGCATTGGATACAGACTAAGGACGGGC

TTTAAAAGTTTGATTTAGATACAGAAGTTACCACTCACTGTGTAGAACATGTAAAGGGAGATCACTGCCCTAAAAGACCTTCGTAACCTATGTCTGATTCCTGCCCG

BsrGI

N F Q T K S M S S M V S D T S C T F P S S D G I F W K H W I Q T K D G

Tev 219

430 440 450 460 470 480 490 500 510 520 530

AGTGCGGATCACCACTCGTGTCCACACGCGATGGATTCATTGTCGGGATTCATAGTGCTTCTAACTTCACCAACACCAATAATTATTTTACTTCTGTGCCAAAAAAC

TCACGCCTAGTGGTGAGCACAGGTGTGCGCTACCTAAGTAACAGCCCTAAGTATCACGAAGATTGAAGTGGTTGTGGTTATTAATAAAATGAAGACACGGTTTTTTG
Q C G S P L V S T R D G F I V G I H S A S N F T N T N N Y F T S V P K N

Tev 219

540 550 560 570 580 590 600 610 620 630 640
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TTCATGGAGCTGCTTACTAGCCAAGAAGCCCAACAGTGGGTGAGTGGGTGGCGCCTGAACGCCGACTCCGTCTTGTGGGGGGGTCACAAGGTCTTTATGGTATAAAT

AAGTACCTCGACGAATGATCGGTTCTTCGGGTTGTCACCCACTCACCCACCGCGGACTTGCGGCTGAGGCAGAACACCCCCCCAGTGTTCCAGAAATACCATATTTA

AloI PflFI
Tth111I

F M E L L T S Q E A Q Q W V S G W R L N A D S V L W G G H K V F M V *

Tev 219

650 660 670 680 690 700 710 720 730 740

TTAAATCGGATCCGCGGCCGCGGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCAAT

AATTTAGCCTAGGCGCCGGCGCCTAGACGCTAGCGAGGCCACGGGCAGTCACCCGTCTCGCGTGTAGCGGGTGTCAGGGGCTCTTCAACCCCCCTCCCCAGCCGTTA

MfeINotISwaI AsiSI

EF1 alpha

750 760 770 780 790 800 810 820 830 840 850

TGAACGGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCAGT

ACTTGCCCACGGATCTCTTCCACCGCGCCCCATTTGACCCTTTCACTACAGCACATGACCGAGGCGGAAAAAGGGCTCCCACCCCCTCTTGGCATATATTCACGTCA

EF1 alpha

860 870 880 890 900 910 920 930 940 950 960

AGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGGCC

TCAGCGGCACTTGCAAGAAAAAGCGTTGCCCAAACGGCGGTCTTGTGTCGACTTCGAAGCTCCCCGAGCGTAGAGAGGAAGTGCGCGGGCGGCGGGATGGACTCCGG

Bsu36I

EF1 alpha

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

GCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACCGGGCCTT

CGGTAGGTGCGGCCAACTCAGCGCAAGACGGCGGAGGGCGGACACCACGGAGGACTTGACGCAGGCGGCAGATCCATTCAAATTTCGAGTCCAGCTCTGGCCCGGAA

CspCI

EF1 alpha

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

TGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTTTCTGTTCTGCGCCG

ACAGGCCGCGAGGGAACCTCGGATGGATCTGAGTCGGCCGAGAGGTGCGAAACGGACTGGGACGAACGAGTTGAGATGCAGAAACAAAGCAAAAGACAAGACGCGGC

EF1 alpha

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

TTACAGATCCAAGCTGTGACCGGCGCCTACTCTAGAGCCGCCATGGCTTACCCATACGATGTTCCAGATTACGCTAGTTTGGTGAGGCAGCAGAGACCGATGACATC

AATGTCTAGGTTCGACACTGGCCGCGGATGAGATCTCGGCGGTACCGAATGGGTATGCTACAAGGTCTAATGCGATCAAACCACTCCGTCGTCTCTGGCTACTGTAG

XbaI

M A Y P Y D V P D Y A S L V R Q Q R P M T S

HAEF1 alpha

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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CACTTTGCCTTTCTCTCCACAGGTGTCCACTCCCAGGTCCAAGTTTGGAAGATCTACCATGCCAAAGAGACCCAGACCCGTGATCATGAGTCCAAAGAGAAGAACAC

GTGAAACGGAAAGAGAGGTGTCCACAGGTGAGGGTCCAGGTTCAAACCTTCTAGATGGTACGGTTTCTCTGGGTCTGGGCACTAGTACTCAGGTTTCTCTTCTTGTG

BclI

T L P F S P Q V S T P R S K F G R S T M P K R P R P V I M S P K R R T

CymR

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

AGGCAGAGCGCGCAATGGAGACCCAGGGCAAGTTGATTGCAGCGGCCCTGGGGGTTTTACGGGAAAAAGGTTACGCGGGATTCCGGATCGCAGATGTGCCCGGTGCT

TCCGTCTCGCGCGTTACCTCTGGGTCCCGTTCAACTAACGTCGCCGGGACCCCCAAAATGCCCTTTTTCCAATGCGCCCTAAGGCCTAGCGTCTACACGGGCCACGA

PasI PasI BfuAI
BspMI
PaqCI

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

CymR

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

GCAGGTGTCTCGAGAGGAGCGCAGAGCCATCATTTCCCGACAAAGCTTGAGCTTCTGCTTGCCACTTTTGAATGGCTTTACGAACAGATCACCGAACGCAGTCGGGC

CGTCCACAGAGCTCTCCTCGCGTCTCGGTAGTAAAGGGCTGTTTCGAACTCGAAGACGAACGGTGAAAACTTACCGAAATGCTTGTCTAGTGGCTTGCGTCAGCCCG

BcgI

A G V S R G A Q S H H F P T K L E L L L A T F E W L Y E Q I T E R S R A

CymR

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

TCGATTAGCGAAATTGAAGCCAGAGGATGACGTCATCCAGCAAATGCTGGACGACGCCGCCGAATTTTTCCTCGACGATGACTTCTCTATCAGCCTTGATTTGATTG

AGCTAATCGCTTTAACTTCGGTCTCCTACTGCAGTAGGTCGTTTACGACCTGCTGCGGCGGCTTAAAAAGGAGCTGCTACTGAAGAGATAGTCGGAACTAAACTAAC
R L A K L K P E D D V I Q Q M L D D A A E F F L D D D F S I S L D L I

CymR

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

TGGCTGCCGACCGGGATCCAGCGTTACGCGAGGGTATTCAGCGCACGGTAGAGAGGAATCGGTTTGTCGTCGAGGATATGTGGCTTGGTGTTCTGGTGAGCCGTGGT

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

CymR

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

CTTTCGCGTGATGATGCAGAAGATATCCTTTGGTTGATATTCAATTCGGTGCGTGGGCTTGCTGTTCGTAGCCTATGGCAGAAGGACAAAGAACGCTTTGAGCGTGT

GAAAGCGCACTACTACGTCTTCTATAGGAAACCAACTATAAGTTAAGCCACGCACCCGAACGACAAGCATCGGATACCGTCTTCCTGTTTCTTGCGAAACTCGCACA

EcoRV

L S R D D A E D I L W L I F N S V R G L A V R S L W Q K D K E R F E R V

CymR

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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CAGGAACTCGACACTCGAAATTGCGCGAGAGCGGTACGCGAAATTCAAGCGCGCGGCCAAACCCTCTGGCCGGTCTCTCTCTGTTCGAGAGGGCAGAGGAAGTCTTC

GTCCTTGAGCTGTGAGCTTTAACGCGCTCTCGCCATGCGCTTTAAGTTCGCGCGCCGGTTTGGGAGACCGGCCAGAGAGAGACAAGCTCTCCCGTCTCCTTCAGAAG
R N S T L E I A R E R Y A K F K R A A K P S G

CymR T2A

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

TAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTGAATTCATGGCCAAGTTGACCAGTGCCGTTCCGGTGCTCACCGCGCGCGACGTCGCCGGAGCGGTCGAGTTC

ATTGTACGCCACTGCACCTCCTCTTAGGGCCGGGACTTAAGTACCGGTTCAACTGGTCACGGCAAGGCCACGAGTGGCGCGCGCTGCAGCGGCCTCGCCAGCTCAAG

MscIEcoRI MauBI

M A K L T S A V P V L T A R D V A G A V E F

bleoT2A

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

TGGACCGACCGGCTCGGGTTCTCCCGGGACTTCGTGGAGGACGACTTCGCCGGTGTGGTCCGGGACGACGTGACCCTGTTCATCAGCGCGGTCCAGGACCAGGTGGT

ACCTGGCTGGCCGAGCCCAAGAGGGCCCTGAAGCACCTCCTGCTGAAGCGGCCACACCAGGCCCTGCTGCACTGGGACAAGTAGTCGCGCCAGGTCCTGGTCCACCA

SmaI

XmaI SexAISgrAI
TspMI

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

bleo

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

GCCGGACAACACCCTGGCCTGGGTGTGGGTGCGCGGCCTGGACGAGCTGTACGCCGAGTGGTCGGAGGTCGTGTCCACGAACTTCCGGGACGCCTCCGGGCCGGCCA

CGGCCTGTTGTGGGACCGGACCCACACCCACGCGCCGGACCTGCTCGACATGCGGCTCACCAGCCTCCAGCACAGGTGCTTGAAGGCCCTGCGGAGGCCCGGCCGGT

FseI

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

bleo

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

TGACCGAGATCGGCGAGCAGCCGTGGGGGCGGGAGTTCGCCCTGCGCGACCCGGCCGGCAACTGCGTGCACTTCGTGGCCGAGGAGCAGGACTGAGTCGACTCGACA

ACTGGCTCTAGCCGCTCGTCGGCACCCCCGCCCTCAAGCGGGACGCGCTGGGCCGGCCGTTGACGCACGTGAAGCACCGGCTCCTCGTCCTGACTCAGCTGAGCTGT

SalI

PflFIDraIII
Tth111I

M T E I G E Q P W G R E F A L R D P A G N C V H F V A E E Q D *

bleo

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

ATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATGCT

TAGTTGGAGACCTAATGTTTTAAACACTTTCTAACTGACCATAAGAATTGATACAACGAGGAAAATGCGATACACCTATGCGACGAAATTACGGAAACATAGTACGA

WPRE

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

WPRE

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

TGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCATCG

ACACAAACGACTGCGTTGGGGGTGACCAACCCCGTAACGGTGGTGGACAGTCGAGGAAAGGCCCTGAAAGCGAAAGGGGGAGGGATAACGGTGCCGCCTTGAGTAGC

WPRE

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

CCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTGTT

GGCGGACGGAACGGGCGACGACCTGTCCCCGAGCCGACAACCCGTGACTGTTAAGGCACCACAACAGCCCCTTTAGTAGCAGGAAAGGAACCGACGAGCGGACACAA

WPRE

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

GCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCGCG

CGGTGGACCTAAGACGCGCCCTGCAGGAAGACGATGCAGGGAAGCCGGGAGTTAGGTCGCCTGGAAGGAAGGGCGCCGGACGACGGCCGAGACGCCGGAGAAGGCGC

WPRE

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

TCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCCTGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCACTTT

AGAAGCGGAAGCGGGAGTCTGCTCAGCCTAGAGGGAAACCCGGCGGAGGGGCGGACCATGGAAATTCTGGTTACTGAATGTTCCGTCGACATCTAGAATCGGTGAAA

KpnI
Acc65I

WPRE

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'LTR

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

GCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAGAT

CGAGAGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCGAACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACTGAGACCATTGATCTCTA

3'LTR

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'LTR

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

SV40 OriSV40 Polyad...ion signal

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

ACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGACTTTTGCAGAGACCAAA

TGATTAAAAAAAATAAATACGTCTCCGGCTCCGGCGGAGCCGGAGACTCGATAAGGTCTTCATCACTCCTCCGAAAAAACCTCCGGATCTGAAAACGTCTCTGGTTT

SfiI

SV40 Ori

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

GTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTA

CAAACGCATAACCCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCAAT

SapI
BspQI

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

TCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCG

AGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAGGC

PciI
AflIII

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

AATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCA

TTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATGGT

AhdI

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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AACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCG

TTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTAGC

FspI

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

TGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAA

ACACTGACCACTCATGAGTTGGTTCAGTAAGACTCTTATCACATACGCCGCTGGCTCAACGAGAACGGGCCGCAGTTATGCCCTATTATGGCGCGGTGTATCGTCTT

BcgI

AmpR

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

CTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGA

GAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGACT

XmnI

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

ACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCA

TGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGCGT

SspI

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

TGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACC

ACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTATGGCGTGTCTACGCATTCCTCTTTTATGG

NdeI
BstAPI

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

GCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGG

CGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATAATGCGGTCGACCGCTTTCCCCCTACACGACGTTCC

FspI

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

CGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTGACGCGTGTAGTCTTATGCAATACTCTTGTAGTCTTGCA

GCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTTCGACTGCGCACATCAGAATACGTTATGAGAACATCAGAACGT

MluI
AflIII

RSV

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

ACATGGTAACGATGAGTTAGCAACATGCCTTACAAGGAGAGAAAAAGCACCGTGCATGCCGATTGGTGGAAGTAAGGTGGTACGATCGTGCCTTATTAGGAAGGCAA

TGTACCATTGCTACTCAATCGTTGTACGGAATGTTCCTCTCTTTTTCGTGGCACGTACGGCTAACCACCTTCATTCCACCATGCTAGCACGGAATAATCCTTCCGTT

BaeISphI

RSV

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

CAGACGGGTCTGACATGGATTGGACGAACCACTGAATTGCCGCATTGCAGAGATATTGTATTTAAGTGCCTAGCTCGATACATAAACGGGTCTCTCTGGTTAGACCA

GTCTGCCCAGACTGTACCTAACCTGCTTGGTGACTTAACGGCGTAACGTCTCTATAACATAAATTCACGGATCGAGCTATGTATTTGCCCAGAGAGACCAATCTGGT

RSV 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

HIV LTR

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

CTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAACAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTCTC

GACCATTGATCTCTAGGGAGTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCACCGCGGGCTTGTCCCTGAACTTTCGCTTTCCCTTTGGTCTCCTCGAGAGAG

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

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

TGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAACATATAGTATGGGC

ACGCTCTCGCAGTCATAATTCGCCCCCTCTTAATCTAGCGCTACCCTTTTTTAAGCCAATTCCGGTCCCCCTTTCTTTTTTATATTTAATTTTGTATATCATACCCG

NruI XmnI

Gag

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

AAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATCAG

TTCGTCCCTCGATCTTGCTAAGCGTCAATTAGGACCGGACAATCTTTGTAGTCTTCCGACATCTGTTTATGACCCTGTCGATGTTGGTAGGGAAGTCTGTCCTAGTC

Gag

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

AAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGCAA

TTCTTGAATCTAGTAATATATTATGTCATCGTTGGGAGATAACACACGTAGTTTCCTATCTCTATTTTCTGTGGTTCCTTCGAAATCTGTTCTATCTCCTTCTCGTT

SapI
BspQI

Gag

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

AACAAAAGTAAGACCACCGCACAGCAAGCGGCCACTGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGTAA

TTGTTTTCATTCTGGTGGCGTGTCGTTCGCCGGTGACTAGAAGTCTGGACCTCCTCCTCTATACTCCCTGTTAACCTCTTCACTTAATATATTTATATTTCATCATT

MfeI

EnvGag

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

AAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCA

TTTAACTTGGTAATCCTCATCGTGGGTGGTTCCGTTTCTCTTCTCACCACGTCTCTCTTTTTTCTCGTCACCCTTATCCTCGAAACAAGGAACCCAAGAACCCTCGT

Env
RRE

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

GCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAGGC

CGTCCTTCGTGATACCCGCGTCGCAGTTACTGCGACTGCCATGTCCGGTCTGTTAATAACAGACCATATCACGTCGTCGTCTTGTTAAACGACTCCCGATAACTCCG

BbvCI

Env
RRE

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

CGTTGTCGTAGACAACGTTGAGTGTCAGACCCCGTAGTTCGTCGAGGTCCGTTCTTAGGACCGACACCTTTCTATGGATTTCCTAGTTGTCGAGGACCCCTAAACCC

BstAPI

Env
RRE

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

GTTGCTCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGGAC

CAACGAGACCTTTTGAGTAAACGTGGTGACGACACGGAACCTTACGATCAACCTCATTATTTAGAGACCTTGTCTAAACCTTAGTGTGCTGGACCTACCTCACCCTG

Env
RRE

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

AGAGAAATTAACAATTACACAAGCTTAATACACTCCTTAATTGAAGAATCGCAAACCAGCAAGAAAAGAATGAACAAGAATTATTGGAATTAGATAAATGGGCAAGT

TCTCTTTAATTGTTAATGTGTTCGAATTATGTGAGGAATTAACTTCTTAGCGTTTGGTCGTTCTTTTCTTACTTGTTCTTAATAACCTTAATCTATTTACCCGTTCA

Env

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

TTGTGGAATTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAGTTTTTGCTGTACTTTCTAT

AACACCTTAACCAAATTGTATTGTTTAACCGACACCATATATTTTAATAAGTATTACTATCATCCTCCGAACCATCCAAATTCTTATCAAAAACGACATGAAAGATA

Env

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

AGTGAATAGAGTTAGGCAGGGATATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCGAGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGAGA

TCACTTATCTCAATCCGTCCCTATAAGTGGTAATAGCAAAGTCTGGGTGGAGGGTTGGGGCTCCCCTGGGCTGTCCGGGCTTCCTTATCTTCTTCTTCCACCTCTCT

KflI
PpuMI

Env

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

GAGACAGAGACAGATCCATTCGATTAGTGAACGGATCTCGACGGTATCGGTTAACTTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAGTA

CTCTGTCTCTGTCTAGGTAAGCTAATCACTTGCCTAGAGCTGCCATAGCCAATTGAAAATTTTCTTTTCCCCCCTAACCCCCCATGTCACGTCCCCTTTCTTATCAT

HpaI

cPPTEnv

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

GACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAATTCAAAATTTTATCGATAGACTAGTTATTAATAGTAATCAATTACGGGGTCAT

CTGTATTATCGTTGTCTGTATGTTTGATTTCTTAATGTTTTTGTTTAATGTTTTAAGTTTTAAAATAGCTATCTGATCAATAATTATCATTAGTTAATGCCCCAGTA

ClaI SpeI
BspDI

cPPT CMV + CUO

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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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

GTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGTCC

CAAGGGTATCATTGCGGTTATCCCTGAAAGGTAACTGCAGTTACCCACCTCATAAATGCCATTTGACGGGTGAACCGTCATGTAGTTCACATAGTATACGGTTCAGG

NdeI

CMV + CUO

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

GCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCG

CGGGGGATAACTGCAGTTACTGCCATTTACCGGGCGGACCGTAATACGGGTCATGTACTGGAATGCCCTGAAAGGATGAACCGTCATGTAGATGCATAATCAGTAGC

BsaAI
SnaBI

CMV + CUO

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

CTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTTTG

GATAATGGTACCACTACGCCAAAACCGTCATGTGGTTACCCGCACCTATCGCCAAACTGAGTGCCCCTAAAGGTTCAGAGGTGGGGTAACTGCAGTTACCCTCAAAC

CspCI

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 + CUOCMV + CUO

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

CCTATATAAGCAACCGGTATAATCAAACAGACCAGATTGTCTGTTTGTTACCGGTGTTTAGTGAACCGGGCGCGCCTCATATCGCCTGGAGACGCCATCCACGCTGT

GGATATATTCGTTGGCCATATTAGTTTGTCTGGTCTAACAGACAAACAATGGCCACAAATCACTTGGCCCGCGCGGAGTATAGCGGACCTCTGCGGTAGGTGCGACA

AscI

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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CTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCCGTCGGCCTCCGAACGGTACTCCGCCACCGAGGGACCTGAGCGAGTCCGCATCGACCGGATCGGAAAACCT

GAAGCGCCAGAAAGGTCATGAGAACCTAGCCTTTGGGCAGCCGGAGGCTTGCCATGAGGCGGTGGCTCCCTGGACTCGCTCAGGCGTAGCTGGCCTAGCCTTTTGGA

PpuMI

CMV + CUO CMV + CUO

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

CTCGAGAAAGGCGTCTAACCAGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCGGGTGGCGGTCGGGGTTGTTTCTGGCGGAGGTGCTGCTGATGA

GAGCTCTTTCCGCAGATTGGTCAGTGTCAGCGTTCCATCCGACTCGTGGCACCGCCCGCCGTCGCCCACCGCCAGCCCCAACAAAGACCGCCTCCACGACGACTACT

BlpI

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 + CUOCMV + 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

MscI

CMV + CUO

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

CCACAGGTGTCCACTCCCAGGTCCAAGTTTGGTCTAGAGCTAGCGCCACCATGGGGGAGAAACCCGGGACCAGGGTCTTCAAGAAGTCGAGCCCTAACTGCAAGCTC

GGTGTCCACAGGTGAGGGTCCAGGTTCAAACCAGATCTCGATCGCGGTGGTACCCCCTCTTTGGGCCCTGGTCCCAGAAGTTCTTCAGCTCGGGATTGACGTTCGAG

BmtI
NheI

SmaI

XbaI XmaI
TspMI

M G E K P G T R V F K K S S P N C K 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 V Y L G K R D F V D H L D K V D P V D G V V L V D P D Y L K D R K V F

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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TGTGACCCTCACCTGCGCCTTCCGCTATGGCCGTGAAGACCTGGATGTGCTGGGCTTGTCCTTCCGCAAAGACCTGTTCATCGCCACCTACCAGGCCTTCCCCCCGG

ACACTGGGAGTGGACGCGGAAGGCGATACCGGCACTTCTGGACCTACACGACCCGAACAGGAAGGCGTTTCTGGACAAGTAGCGGTGGATGGTCCGGAAGGGGGGCC

BfuAI
BspMI
PaqCI

V T L T C A F R Y G R E D L D V L G L S F R K D L F I A T Y Q A F P P

bArr2

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

TGCCCAACCCACCCCGGCCCCCCACCCGCCTGCAGGACCGGCTGCTGAGGAAGCTGGGCCAGCATGCCCACCCCTTCTTCTTCACCATACCCCAGAATCTTCCATGC

ACGGGTTGGGTGGGGCCGGGGGGTGGGCGGACGTCCTGGCCGACGACTCCTTCGACCCGGTCGTACGGGTGGGGAAGAAGAAGTGGTATGGGGTCTTAGAAGGTACG

SbfI SphIBbvCI

V P N P P R P P T R L Q D R L L R K L G Q H A H P F F F T I P Q N L P C

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 T L Q P G P E D T G K A C G V D F E I R A F C A K S L E E K S H K R

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

bArr2

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

TGCACCTCGAGGCTTCCCTGGACAAGGAGCTGTACTACCATGGGGAGCCCCTCAATGTAAATGTCCACGTCACCAACAACTCCACCAAGACCGTCAAGAAGATCAAA

ACGTGGAGCTCCGAAGGGACCTGTTCCTCGACATGATGGTACCCCTCGGGGAGTTACATTTACAGGTGCAGTGGTTGTTGAGGTGGTTCTGGCAGTTCTTCTAGTTT

PspXI

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

bArr2

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

GTCTCTGTGAGACAGTACGCCGACATCTGCCTCTTCAGCACCGCCCAGTACAAGTGTCCTGTGGCTCAACTCGAACAAGATGACCAGGTATCTCCCAGCTCCACATT

CAGAGACACTCTGTCATGCGGCTGTAGACGGAGAAGTCGTGGCGGGTCATGTTCACAGGACACCGAGTTGAGCTTGTTCTACTGGTCCATAGAGGGTCGAGGTGTAA

SexAI

V S V R Q Y A D I C L F S T A Q Y K C P V A Q L E Q D D Q V S P S S T F

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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CTGTAAGGTGTACACCATAACCCCACTGCTCAGCGACAACCGGGAGAAGCGGGGTCTCGCCCTGGATGGGAAACTCAAGCACGAGGACACCAACCTGGCTTCCAGCA

GACATTCCACATGTGGTATTGGGGTGACGAGTCGCTGTTGGCCCTCTTCGCCCCAGAGCGGGACCTACCCTTTGAGTTCGTGCTCCTGTGGTTGGACCGAAGGTCGT

BlpIBsrGI

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

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

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

bArr2

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

TGATACCAACTATGCCACAGATGATGACATTGTGTTTGAGGACTTTGCCCGGCTTCGGCTGAAGGGGATGAAGGATGACGACTATGATGATCAACTCTGC

ACTATGGTTGATACGGTGTCTACTACTGTAACACAAACTCCTGAAACGGGCCGAAGCCGACTTCCCCTACTTCCTACTGCTGATACTACTAGTTGAGACG

BclI

D T N Y A T D D D I V F E D F A R L R L K G M K D D D Y D D Q L C

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-EF1α-CymR-T2A-Bleo3...

ATTTAAATCGGATCCGCGGCCGCGGATCTGCGATCGCTCCGGTGCCCGTCAGTGGGCAGAGCGCACATCGCCCACAGTCCCCGAGAAGTTGGGGGGAGGGGTCGGCA

TAAATTTAGCCTAGGCGCCGGCGCCTAGACGCTAGCGAGGCCACGGGCAGTCACCCGTCTCGCGTGTAGCGGGTGTCAGGGGCTCTTCAACCCCCCTCCCCAGCCGT

MfeINotISwaI AsiSI

EF1 alpha

10 20 30 40 50 60 70 80 90 100

ATTGAACGGGTGCCTAGAGAAGGTGGCGCGGGGTAAACTGGGAAAGTGATGTCGTGTACTGGCTCCGCCTTTTTCCCGAGGGTGGGGGAGAACCGTATATAAGTGCA

TAACTTGCCCACGGATCTCTTCCACCGCGCCCCATTTGACCCTTTCACTACAGCACATGACCGAGGCGGAAAAAGGGCTCCCACCCCCTCTTGGCATATATTCACGT

EF1 alpha

110 120 130 140 150 160 170 180 190 200 210

GTAGTCGCCGTGAACGTTCTTTTTCGCAACGGGTTTGCCGCCAGAACACAGCTGAAGCTTCGAGGGGCTCGCATCTCTCCTTCACGCGCCCGCCGCCCTACCTGAGG

CATCAGCGGCACTTGCAAGAAAAAGCGTTGCCCAAACGGCGGTCTTGTGTCGACTTCGAAGCTCCCCGAGCGTAGAGAGGAAGTGCGCGGGCGGCGGGATGGACTCC

Bsu36I

EF1 alpha

220 230 240 250 260 270 280 290 300 310 320

CCGCCATCCACGCCGGTTGAGTCGCGTTCTGCCGCCTCCCGCCTGTGGTGCCTCCTGAACTGCGTCCGCCGTCTAGGTAAGTTTAAAGCTCAGGTCGAGACCGGGCC

GGCGGTAGGTGCGGCCAACTCAGCGCAAGACGGCGGAGGGCGGACACCACGGAGGACTTGACGCAGGCGGCAGATCCATTCAAATTTCGAGTCCAGCTCTGGCCCGG

CspCI

EF1 alpha

330 340 350 360 370 380 390 400 410 420

TTTGTCCGGCGCTCCCTTGGAGCCTACCTAGACTCAGCCGGCTCTCCACGCTTTGCCTGACCCTGCTTGCTCAACTCTACGTCTTTGTTTCGTTTTCTGTTCTGCGC

AAACAGGCCGCGAGGGAACCTCGGATGGATCTGAGTCGGCCGAGAGGTGCGAAACGGACTGGGACGAACGAGTTGAGATGCAGAAACAAAGCAAAAGACAAGACGCG

EF1 alpha

430 440 450 460 470 480 490 500 510 520 530

CGTTACAGATCCAAGCTGTGACCGGCGCCTACTCTAGAGCCGCCATGGCTTACCCATACGATGTTCCAGATTACGCTAGTTTGGTGAGGCAGCAGAGACCGATGACA

GCAATGTCTAGGTTCGACACTGGCCGCGGATGAGATCTCGGCGGTACCGAATGGGTATGCTACAAGGTCTAATGCGATCAAACCACTCCGTCGTCTCTGGCTACTGT
M A Y P Y D V P D Y A S L V R Q Q R P M T

HAEF1 alpha

540 550 560 570 580 590 600 610 620 630 640

TCCACTTTGCCTTTCTCTCCACAGGTGTCCACTCCCAGGTCCAAGTTTGGAAGATCTACCATGCCAAAGAGACCCAGACCCGTGATCATGAGTCCAAAGAGAAGAAC

AGGTGAAACGGAAAGAGAGGTGTCCACAGGTGAGGGTCCAGGTTCAAACCTTCTAGATGGTACGGTTTCTCTGGGTCTGGGCACTAGTACTCAGGTTTCTCTTCTTG

BclI

S T L P F S P Q V S T P R S K F G R S T M P K R P R P V I M S P K R R T

CymR

650 660 670 680 690 700 710 720 730 740
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ACAGGCAGAGCGCGCAATGGAGACCCAGGGCAAGTTGATTGCAGCGGCCCTGGGGGTTTTACGGGAAAAAGGTTACGCGGGATTCCGGATCGCAGATGTGCCCGGTG

TGTCCGTCTCGCGCGTTACCTCTGGGTCCCGTTCAACTAACGTCGCCGGGACCCCCAAAATGCCCTTTTTCCAATGCGCCCTAAGGCCTAGCGTCTACACGGGCCAC

PasI PasI BfuAIBspEI
BspMI
PaqCI

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

CymR

750 760 770 780 790 800 810 820 830 840 850

CTGCAGGTGTCTCGAGAGGAGCGCAGAGCCATCATTTCCCGACAAAGCTTGAGCTTCTGCTTGCCACTTTTGAATGGCTTTACGAACAGATCACCGAACGCAGTCGG

GACGTCCACAGAGCTCTCCTCGCGTCTCGGTAGTAAAGGGCTGTTTCGAACTCGAAGACGAACGGTGAAAACTTACCGAAATGCTTGTCTAGTGGCTTGCGTCAGCC

PstI TliI
XhoI
PaeR7I

A A G V S R G A Q S H H F P T K L E L L L A T F E W L Y E Q I T E R S R

CymR

860 870 880 890 900 910 920 930 940 950 960

GCTCGATTAGCGAAATTGAAGCCAGAGGATGACGTCATCCAGCAAATGCTGGACGACGCCGCCGAATTTTTCCTCGACGATGACTTCTCTATCAGCCTTGATTTGAT

CGAGCTAATCGCTTTAACTTCGGTCTCCTACTGCAGTAGGTCGTTTACGACCTGCTGCGGCGGCTTAAAAAGGAGCTGCTACTGAAGAGATAGTCGGAACTAAACTA
A R L A K L K P E D D V I Q Q M L D D A A E F F L D D D F S I S L D L I

CymR

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

TGTGGCTGCCGACCGGGATCCAGCGTTACGCGAGGGTATTCAGCGCACGGTAGAGAGGAATCGGTTTGTCGTCGAGGATATGTGGCTTGGTGTTCTGGTGAGCCGTG

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

CymR

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

GTCTTTCGCGTGATGATGCAGAAGATATCCTTTGGTTGATATTCAATTCGGTGCGTGGGCTTGCTGTTCGTAGCCTATGGCAGAAGGACAAAGAACGCTTTGAGCGT

CAGAAAGCGCACTACTACGTCTTCTATAGGAAACCAACTATAAGTTAAGCCACGCACCCGAACGACAAGCATCGGATACCGTCTTCCTGTTTCTTGCGAAACTCGCA

EcoRV

G L S R D D A E D I L W L I F N S V R G L A V R S L W Q K D K E R F E R

CymR

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

GTCAGGAACTCGACACTCGAAATTGCGCGAGAGCGGTACGCGAAATTCAAGCGCGCGGCCAAACCCTCTGGCCGGTCTCTCTCTGTTCGAGAGGGCAGAGGAAGTCT

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

CymR T2A

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



7/20/2022 4:05:35 PMFyve-HA-TEV219 pCDH-CuO-MCS-EF1α-CymR-T2A-Bleo3 SparQ (10070 bp) (f...

https://benchling.com/giguerepm/f/lib_56768GRW-for-pub/seq_KLAlYQSq-fyve-long-ha-tev219-pcdh-cuo-mcs-ef1-cymr-t2a-ble... 3/14

TCTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTGAATTCATGGCCAAGTTGACCAGTGCCGTTCCGGTGCTCACCGCGCGCGACGTCGCCGGAGCGGTCGAGT

AGATTGTACGCCACTGCACCTCCTCTTAGGGCCGGGACTTAAGTACCGGTTCAACTGGTCACGGCAAGGCCACGAGTGGCGCGCGCTGCAGCGGCCTCGCCAGCTCA

MscIBmgBI EcoRI MauBI

M A K L T S A V P V L T A R D V A G A V E

bleoT2A

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

TCTGGACCGACCGGCTCGGGTTCTCCCGGGACTTCGTGGAGGACGACTTCGCCGGTGTGGTCCGGGACGACGTGACCCTGTTCATCAGCGCGGTCCAGGACCAGGTG

AGACCTGGCTGGCCGAGCCCAAGAGGGCCCTGAAGCACCTCCTGCTGAAGCGGCCACACCAGGCCCTGCTGCACTGGGACAAGTAGTCGCGCCAGGTCCTGGTCCAC

SmaI

XmaI BmgBI SexAISgrAI
TspMI

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

bleo

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

GTGCCGGACAACACCCTGGCCTGGGTGTGGGTGCGCGGCCTGGACGAGCTGTACGCCGAGTGGTCGGAGGTCGTGTCCACGAACTTCCGGGACGCCTCCGGGCCGGC

CACGGCCTGTTGTGGGACCGGACCCACACCCACGCGCCGGACCTGCTCGACATGCGGCTCACCAGCCTCCAGCACAGGTGCTTGAAGGCCCTGCGGAGGCCCGGCCG

FseI

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

bleo

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

CATGACCGAGATCGGCGAGCAGCCGTGGGGGCGGGAGTTCGCCCTGCGCGACCCGGCCGGCAACTGCGTGCACTTCGTGGCCGAGGAGCAGGACTGAGTCGACTCGA

GTACTGGCTCTAGCCGCTCGTCGGCACCCCCGCCCTCAAGCGGGACGCGCTGGGCCGGCCGTTGACGCACGTGAAGCACCGGCTCCTCGTCCTGACTCAGCTGAGCT

SalI

PflFIDraIII
Tth111I

M T E I G E Q P W G R E F A L R D P A G N C V H F V A E E Q D *

bleo

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

CAATCAACCTCTGGATTACAAAATTTGTGAAAGATTGACTGGTATTCTTAACTATGTTGCTCCTTTTACGCTATGTGGATACGCTGCTTTAATGCCTTTGTATCATG

GTTAGTTGGAGACCTAATGTTTTAAACACTTTCTAACTGACCATAAGAATTGATACAACGAGGAAAATGCGATACACCTATGCGACGAAATTACGGAAACATAGTAC

WPRE

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

CTATTGCTTCCCGTATGGCTTTCATTTTCTCCTCCTTGTATAAATCCTGGTTGCTGTCTCTTTATGAGGAGTTGTGGCCCGTTGTCAGGCAACGTGGCGTGGTGTGC

GATAACGAAGGGCATACCGAAAGTAAAAGAGGAGGAACATATTTAGGACCAACGACAGAGAAATACTCCTCAACACCGGGCAACAGTCCGTTGCACCGCACCACACG

WPRE

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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ACTGTGTTTGCTGACGCAACCCCCACTGGTTGGGGCATTGCCACCACCTGTCAGCTCCTTTCCGGGACTTTCGCTTTCCCCCTCCCTATTGCCACGGCGGAACTCAT

TGACACAAACGACTGCGTTGGGGGTGACCAACCCCGTAACGGTGGTGGACAGTCGAGGAAAGGCCCTGAAAGCGAAAGGGGGAGGGATAACGGTGCCGCCTTGAGTA

WPRE

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

CGCCGCCTGCCTTGCCCGCTGCTGGACAGGGGCTCGGCTGTTGGGCACTGACAATTCCGTGGTGTTGTCGGGGAAATCATCGTCCTTTCCTTGGCTGCTCGCCTGTG

GCGGCGGACGGAACGGGCGACGACCTGTCCCCGAGCCGACAACCCGTGACTGTTAAGGCACCACAACAGCCCCTTTAGTAGCAGGAAAGGAACCGACGAGCGGACAC

WPRE

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

TTGCCACCTGGATTCTGCGCGGGACGTCCTTCTGCTACGTCCCTTCGGCCCTCAATCCAGCGGACCTTCCTTCCCGCGGCCTGCTGCCGGCTCTGCGGCCTCTTCCG

AACGGTGGACCTAAGACGCGCCCTGCAGGAAGACGATGCAGGGAAGCCGGGAGTTAGGTCGCCTGGAAGGAAGGGCGCCGGACGACGGCCGAGACGCCGGAGAAGGC

WPRE

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

CGTCTTCGCCTTCGCCCTCAGACGAGTCGGATCTCCCTTTGGGCCGCCTCCCCGCCTGGTACCTTTAAGACCAATGACTTACAAGGCAGCTGTAGATCTTAGCCACT

GCAGAAGCGGAAGCGGGAGTCTGCTCAGCCTAGAGGGAAACCCGGCGGAGGGGCGGACCATGGAAATTCTGGTTACTGAATGTTCCGTCGACATCTAGAATCGGTGA

KpnI
Acc65I

WPRE

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

TTTTAAAAGAAAAGGGGGGACTGGAAGGGCTAATTCACTCCCAACGAAGATAAGATCTGCTTTTTGCTTGTACTGGGTCTCTCTGGTTAGACCAGATCTGAGCCTGG

AAAATTTTCTTTTCCCCCCTGACCTTCCCGATTAAGTGAGGGTTGCTTCTATTCTAGACGAAAAACGAACATGACCCAGAGAGACCAATCTGGTCTAGACTCGGACC

3'LTR

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

GAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGACTCTGGTAACTAGAG

CTCGAGAGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCGAACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACTGAGACCATTGATCTC

3'LTR

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

ATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTAGTAGTTCATGTCATCTTATTATTCAGTATTTATAACTTGCAAAGAAATGAATATCAGAGAGTG

TAGGGAGTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCATCATCAAGTACAGTAGAATAATAAGTCATAAATATTGAACGTTTCTTTACTTATAGTCTCTCAC

3'LTR

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

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

TTTGAGTAGTTACATAGAATAGTACAGACCGAGATCGATAGGGCGGGGATTGAGGCGGGTAGGGCGGGGATTGAGGCGGGTCAAGGCGGGTAAGAGGCGGGGTACCG

SV40 OriSV40 Polyade...tion signal

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

TGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAGTGAGGAGGCTTTTTTGGAGGCCTAGACTTTTGCAGAGACCA

ACTGATTAAAAAAAATAAATACGTCTCCGGCTCCGGCGGAGCCGGAGACTCGATAAGGTCTTCATCACTCCTCCGAAAAAACCTCCGGATCTGAAAACGTCTCTGGT

SfiI StuI

SV40 Ori

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

CGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGT

GCCAAACGCATAACCCGCGAGAAGGCGAAGGAGCGAGTGACTGAGCGACGCGAGCCAGCAAGCCGACGCCGCTCGCCATAGTCGAGTGAGTTTCCGCCATTATGCCA

SapI
BspQI

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

TATCCACAGAATCAGGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTC

ATAGGTGTCTTAGTCCCCTATTGCGTCCTTTCTTGTACACTCGTTTTCCGGTCGTTTTCCGGTCCTTGGCATTTTTCCGGCGCAACGACCGCAAAAAGGTATCCGAG

PciI
AflIII

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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AGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGAC

TCCAGCAAGCGAGGTTCGACCCGACACACGTGCTTGGGGGGCAAGTCGGGCTGGCGACGCGGAATAGGCCATTGATAGCAGAACTCAGGTTGGGCCATTCTGTGCTG

BseYI

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

CCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCTGTCTATTTCGTTCATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTAC

GGTTACGAATTAGTCACTCCGTGGATAGAGTCGCTAGACAGATAAAGCAAGTAGGTATCAACGGACTGAGGGGCAGCACATCTATTGATGCTATGCCCTCCCGAATG

AhdI

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

GCAACTTTATCCGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCAT

CGTTGAAATAGGCGGAGGTAGGTCAGATAATTAACAACGGCCCTTCGATCTCATTCATCAAGCGGTCAATTATCAAACGCGTTGCAACAACGGTAACGATGTCCGTA

FspI

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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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

AACTTTAAAAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACT

TTGAAATTTTCACGAGTAGTAACCTTTTGCAAGAAGCCCCGCTTTTGAGAGTTCCTAGAATGGCGACAACTCTAGGTCAAGCTACATTGGGTGAGCACGTGGGTTGA

XmnI

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

ATACTCTTCCTTTTTCAATATTATTGAAGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCG

TATGAGAAGGAAAAAGTTATAATAACTTCGTAAATAGTCCCAATAACAGAGTACTCGCCTATGTATAAACTTACATAAATCTTTTTATTTGTTTATCCCCAAGGCGC

SspI

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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GTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCACCATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATA

CAACCGCCCACAGCCCCGACCGAATTGATACGCCGTAGTCTCGTCTAACATGACTCTCACGTGGTATACGCCACACTTTATGGCGTGTCTACGCATTCCTCTTTTAT

NdeI
BstAPI

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

CCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAA

GGCGTAGTCCGCGGTAAGCGGTAAGTCCGACGCGTTGACAACCCTTCCCGCTAGCCACGCCCGGAGAAGCGATAATGCGGTCGACCGCTTTCCCCCTACACGACGTT

FspI

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

GGCGATTAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTGACGCGTGTAGTCTTATGCAATACTCTTGTAGTCTTG

CCGCTAATTCAACCCATTGCGGTCCCAAAAGGGTCAGTGCTGCAACATTTTGCTGCCGGTCACGGTTCGACTGCGCACATCAGAATACGTTATGAGAACATCAGAAC

MluI
AflIII

RSV

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

CAACATGGTAACGATGAGTTAGCAACATGCCTTACAAGGAGAGAAAAAGCACCGTGCATGCCGATTGGTGGAAGTAAGGTGGTACGATCGTGCCTTATTAGGAAGGC

GTTGTACCATTGCTACTCAATCGTTGTACGGAATGTTCCTCTCTTTTTCGTGGCACGTACGGCTAACCACCTTCATTCCACCATGCTAGCACGGAATAATCCTTCCG

BaeISphI

RSV

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

AACAGACGGGTCTGACATGGATTGGACGAACCACTGAATTGCCGCATTGCAGAGATATTGTATTTAAGTGCCTAGCTCGATACATAAACGGGTCTCTCTGGTTAGAC

TTGTCTGCCCAGACTGTACCTAACCTGCTTGGTGACTTAACGGCGTAACGTCTCTATAACATAAATTCACGGATCGAGCTATGTATTTGCCCAGAGAGACCAATCTG

RSV HIV LTR

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

CAGATCTGAGCCTGGGAGCTCTCTGGCTAACTAGGGAACCCACTGCTTAAGCCTCAATAAAGCTTGCCTTGAGTGCTTCAAGTAGTGTGTGCCCGTCTGTTGTGTGA

GTCTAGACTCGGACCCTCGAGAGACCGATTGATCCCTTGGGTGACGAATTCGGAGTTATTTCGAACGGAACTCACGAAGTTCATCACACACGGGCAGACAACACACT

HIV LTR

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

CTCTGGTAACTAGAGATCCCTCAGACCCTTTTAGTCAGTGTGGAAAATCTCTAGCAGTGGCGCCCGAACAGGGACTTGAAAGCGAAAGGGAAACCAGAGGAGCTCTC

GAGACCATTGATCTCTAGGGAGTCTGGGAAAATCAGTCACACCTTTTAGAGATCGTCACCGCGGGCTTGTCCCTGAACTTTCGCTTTCCCTTTGGTCTCCTCGAGAG

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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GGTGCGAGAGCGTCAGTATTAAGCGGGGGAGAATTAGATCGCGATGGGAAAAAATTCGGTTAAGGCCAGGGGGAAAGAAAAAATATAAATTAAAACATATAGTATGG

CCACGCTCTCGCAGTCATAATTCGCCCCCTCTTAATCTAGCGCTACCCTTTTTTAAGCCAATTCCGGTCCCCCTTTCTTTTTTATATTTAATTTTGTATATCATACC

NruI XmnI

Gag

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

GCAAGCAGGGAGCTAGAACGATTCGCAGTTAATCCTGGCCTGTTAGAAACATCAGAAGGCTGTAGACAAATACTGGGACAGCTACAACCATCCCTTCAGACAGGATC

CGTTCGTCCCTCGATCTTGCTAAGCGTCAATTAGGACCGGACAATCTTTGTAGTCTTCCGACATCTGTTTATGACCCTGTCGATGTTGGTAGGGAAGTCTGTCCTAG

Gag

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

AGAAGAACTTAGATCATTATATAATACAGTAGCAACCCTCTATTGTGTGCATCAAAGGATAGAGATAAAAGACACCAAGGAAGCTTTAGACAAGATAGAGGAAGAGC

TCTTCTTGAATCTAGTAATATATTATGTCATCGTTGGGAGATAACACACGTAGTTTCCTATCTCTATTTTCTGTGGTTCCTTCGAAATCTGTTCTATCTCCTTCTCG

SapI
BspQI

Gag

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

AAAACAAAAGTAAGACCACCGCACAGCAAGCGGCCACTGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAATATAAAGTAGT

TTTTGTTTTCATTCTGGTGGCGTGTCGTTCGCCGGTGACTAGAAGTCTGGACCTCCTCCTCTATACTCCCTGTTAACCTCTTCACTTAATATATTTATATTTCATCA

MfeI

EnvGag

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

AAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGAGAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAG

TTTTTAACTTGGTAATCCTCATCGTGGGTGGTTCCGTTTCTCTTCTCACCACGTCTCTCTTTTTTCTCGTCACCCTTATCCTCGAAACAAGGAACCCAAGAACCCTC

Env
RRE

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

CAGCAGGAAGCACTATGGGCGCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAATTTGCTGAGGGCTATTGAG

GTCGTCCTTCGTGATACCCGCGTCGCAGTTACTGCGACTGCCATGTCCGGTCTGTTAATAACAGACCATATCACGTCGTCGTCTTGTTAAACGACTCCCGATAACTC

BbvCI

Env
RRE

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

GCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAGGCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTG

CGCGTTGTCGTAGACAACGTTGAGTGTCAGACCCCGTAGTTCGTCGAGGTCCGTTCTTAGGACCGACACCTTTCTATGGATTTCCTAGTTGTCGAGGACCCCTAAAC

BstAPI

Env
RRE

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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GGGTTGCTCTGGAAAACTCATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGGAATCACACGACCTGGATGGAGTGGG

CCCAACGAGACCTTTTGAGTAAACGTGGTGACGACACGGAACCTTACGATCAACCTCATTATTTAGAGACCTTGTCTAAACCTTAGTGTGCTGGACCTACCTCACCC

AleI

Env
RRE

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

ACAGAGAAATTAACAATTACACAAGCTTAATACACTCCTTAATTGAAGAATCGCAAACCAGCAAGAAAAGAATGAACAAGAATTATTGGAATTAGATAAATGGGCAA

TGTCTCTTTAATTGTTAATGTGTTCGAATTATGTGAGGAATTAACTTCTTAGCGTTTGGTCGTTCTTTTCTTACTTGTTCTTAATAACCTTAATCTATTTACCCGTT

Env

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

GTTTGTGGAATTGGTTTAACATAACAAATTGGCTGTGGTATATAAAATTATTCATAATGATAGTAGGAGGCTTGGTAGGTTTAAGAATAGTTTTTGCTGTACTTTCT

CAAACACCTTAACCAAATTGTATTGTTTAACCGACACCATATATTTTAATAAGTATTACTATCATCCTCCGAACCATCCAAATTCTTATCAAAAACGACATGAAAGA

Env

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

ATAGTGAATAGAGTTAGGCAGGGATATTCACCATTATCGTTTCAGACCCACCTCCCAACCCCGAGGGGACCCGACAGGCCCGAAGGAATAGAAGAAGAAGGTGGAGA

TATCACTTATCTCAATCCGTCCCTATAAGTGGTAATAGCAAAGTCTGGGTGGAGGGTTGGGGCTCCCCTGGGCTGTCCGGGCTTCCTTATCTTCTTCTTCCACCTCT

KflI
PpuMI

Env

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

GAGAGACAGAGACAGATCCATTCGATTAGTGAACGGATCTCGACGGTATCGGTTAACTTTTAAAAGAAAAGGGGGGATTGGGGGGTACAGTGCAGGGGAAAGAATAG

CTCTCTGTCTCTGTCTAGGTAAGCTAATCACTTGCCTAGAGCTGCCATAGCCAATTGAAAATTTTCTTTTCCCCCCTAACCCCCCATGTCACGTCCCCTTTCTTATC

HpaI

Env cPPT

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

TAGACATAATAGCAACAGACATACAAACTAAAGAATTACAAAAACAAATTACAAAATTCAAAATTTTATCGATAGACTAGTTATTAATAGTAATCAATTACGGGGTC

ATCTGTATTATCGTTGTCTGTATGTTTGATTTCTTAATGTTTTTGTTTAATGTTTTAAGTTTTAAAATAGCTATCTGATCAATAATTATCATTAGTTAATGCCCCAG

ClaI SpeI
BspDI

cPPT CMV + CUO

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

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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ATGTTCCCATAGTAACGCCAATAGGGACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAAGT

TACAAGGGTATCATTGCGGTTATCCCTGAAAGGTAACTGCAGTTACCCACCTCATAAATGCCATTTGACGGGTGAACCGTCATGTAGTTCACATAGTATACGGTTCA

NdeI

CMV + CUO

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

CCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCAT

GGCGGGGGATAACTGCAGTTACTGCCATTTACCGGGCGGACCGTAATACGGGTCATGTACTGGAATGCCCTGAAAGGATGAACCGTCATGTAGATGCATAATCAGTA

BsaAI
SnaBI

CMV + CUO

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

CGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCGTGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGGGAGTT

GCGATAATGGTACCACTACGCCAAAACCGTCATGTGGTTACCCGCACCTATCGCCAAACTGAGTGCCCCTAAAGGTTCAGAGGTGGGGTAACTGCAGTTACCCTCAA

CspCI

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 + CUOCMV + CUO

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

GGCCTATATAAGCAACCGGTATAATCAAACAGACCAGATTGTCTGTTTGTTACCGGTGTTTAGTGAACCGGGCGCGCCTCATATCGCCTGGAGACGCCATCCACGCT

CCGGATATATTCGTTGGCCATATTAGTTTGTCTGGTCTAACAGACAAACAATGGCCACAAATCACTTGGCCCGCGCGGAGTATAGCGGACCTCTGCGGTAGGTGCGA

AgeI AgeI AscIStuI

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

CTCTTCGCGGTCTTTCCAGTACTCTTGGATCGGAAACCCGTCGGCCTCCGAACGGTACTCCGCCACCGAGGGACCTGAGCGAGTCCGCATCGACCGGATCGGAAAAC

GAGAAGCGCCAGAAAGGTCATGAGAACCTAGCCTTTGGGCAGCCGGAGGCTTGCCATGAGGCGGTGGCTCCCTGGACTCGCTCAGGCGTAGCTGGCCTAGCCTTTTG

PpuMI

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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CTCTCGAGAAAGGCGTCTAACCAGTCACAGTCGCAAGGTAGGCTGAGCACCGTGGCGGGCGGCAGCGGGTGGCGGTCGGGGTTGTTTCTGGCGGAGGTGCTGCTGAT

GAGAGCTCTTTCCGCAGATTGGTCAGTGTCAGCGTTCCATCCGACTCGTGGCACCGCCCGCCGTCGCCCACCGCCAGCCCCAACAAAGACCGCCTCCACGACGACTA

BlpITliI
XhoI
PaeR7I

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 + CUOCMV + CUO

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

ACTTCTGCGCTAAGATTGTCAGTTTCCAAAAACGAGGAGGATTTGATATTCACCTGGCCCGATCTGGCCATACACTTGAGTGACAATGACATCCACTTTGCCTTTCT

TGAAGACGCGATTCTAACAGTCAAAGGTTTTTGCTCCTCCTAAACTATAAGTGGACCGGGCTAGACCGGTATGTGAACTCACTGTTACTGTAGGTGAAACGGAAAGA

AleIMscI

CMV + CUO

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

CTCCACAGGTGTCCACTCCCAGGTCCAAGTTTGGTCTAGAGCTAGCGCCACCATGggtggatctagtttcgtaactgcaaatgaagattctgtacctgaaaacactt

GAGGTGTCCACAGGTGAGGGTCCAGGTTCAAACCAGATCTCGATCGCGGTGGTACccacctagatcaaagcattgacgtttacttctaagacatggacttttgtgaa

BarI
BmtI

NheI

M G G S S F V T A N E D S V P E N T

FYVECMV + CUO

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

gcaaagaaggcttggttttgggccagaaacagcctacttgggttcctgattcagaagctccaaactgtatgaactgccaagtcaaatttacttttaccaaacggcga

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

FYVE
Minimal FYVE

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

caccattgccgagcatgtgggaaagtattttgtggtgtctgttgtaataggaagtgtaaactgcaatatctagaaaaggaagcaagagtatgtgtagtctgctatga

gtggtaacggctcgtacaccctttcataaaacaccacagacaacattatccttcacatttgacgttatagatcttttccttcgttctcatacacatcagacgatact
H H C R A C G K V F C G V C C N R K C K L Q Y L E K E A R V C V V C Y E

FYVE
Minimal 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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aactattagtaaagctcaggcatttgaaaggatgatgagtccaactggttctaatcttaagtctaatcattctgatgaatgtactactgtccagcctcctcaggaga

ttgataatcatttcgagtccgtaaactttcctactactcaggttgaccaagattagaattcagattagtaagactacttacatgatgacaggtcggaggagtcctct

AloI
Bsu36I

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

FYVE
Mi...E

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

accaaacatccagtgGATCCGGTAGTGGTGGTGGGTCTGGGGGAGGGTCCGGAGGCGGCTCTGGTGGTGGGTCATACCCTTACGACGTACCTGATTACGCGGGCTCA

tggtttgtaggtcacCTAGGCCATCACCACCACCCAGACCCCCTCCCAGGCCTCCGCCGAGACCACCACCCAGTATGGGAATGCTGCATGGACTAATGCGCCCGAGT

XcmI BspEI

N Q T S S G S G S G G G S G G G S G G G S G G G S Y P Y D V P D Y A G S

Linker
HA-TagFYVE

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

TCTCTGTTCAAGGGCCCAAGAGACTATAATCCTATCTCATCAACGATCTGCCATCTCACAAACGAATCCGACGGACACACGACCTCTCTTTACGGGATTGGTTTCGG

AGAGACAAGTTCCCGGGTTCTCTGATATTAGGATAGAGTAGTTGCTAGACGGTAGAGTGTTTGCTTAGGCTGCCTGTGTGCTGGAGAGAAATGCCCTAACCAAAGCC

ApaI
PspOMI

S L F K G P R D Y N P I S S T I C H L T N E S D G H T T S L Y 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

CCCTTTTATCATAACTAATAAACATCTTTTCCGCCGGAACAACGGAACTTTGCTTGTCCAGTCACTTCATGGCGTATTTAAAGTGAAGAATACTACTACTTTGCAAC

GGGAAAATAGTATTGATTATTTGTAGAAAAGGCGGCCTTGTTGCCTTGAAACGAACAGGTCAGTGAAGTACCGCATAAATTTCACTTCTTATGATGATGAAACGTTG

XcmI

P F I I T N K H L F R R N N G T L L V Q S L H G V F K V K N T T T 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
Q H L I D G R D M I I I R M P K D F P P F P Q K L K F R E P Q R E E R I

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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TGCCTGGTAACAACAAATTTTCAAACTAAATCTATGTCTTCAATGGTGAGTGACACATCTTGTACATTTCCCTCTAGTGACGGGATTTTCTGGAAGCATTGGATACA

ACGGACCATTGTTGTTTAAAAGTTTGATTTAGATACAGAAGTTACCACTCACTGTGTAGAACATGTAAAGGGAGATCACTGCCCTAAAAGACCTTCGTAACCTATGT

BsrGI

C L V T T N F Q T K S M S S M V S D T S C T F P S S D G I F W K H W I Q

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 K D G Q C G S P L V S T R D G F I V G I H S A S N F T N T N N Y F T

Tev 219

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

CTGTGCCAAAAAACTTCATGGAGCTGCTTACTAGCCAAGAAGCCCAACAGTGGGTGAGTGGGTGGCGCCTGAACGCCGACTCCGTCTTGTGGGGGGGTCACAAGGTC

GACACGGTTTTTTGAAGTACCTCGACGAATGATCGGTTCTTCGGGTTGTCACCCACTCACCCACCGCGGACTTGCGGCTGAGGCAGAACACCCCCCCAGTGTTCCAG

AloI PflFI
Tth111I

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

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


