2.9.2015 19:08:45
pSurvivin-guUBB-polyA-pAAV (4605 bp)

CCTGCAGGCAGCTGCGCGCTCGCTCGCTCACTGAGGCCGCCCGGGCGTCGGGCGACCTTTGGTCGCCCGGCCTCAGTGAGCGAGCGAGCGCGCAGAGAGGGAGTGGC
GGACGTCCGTCGACGCGCGAGCGAGCGAGTGACTCCGGCGGGCCCGCAGCCCGCTGGAAACCAGCGGGCCGGAGTCACTCGCTCGCTCGCGCGTCTCTCCCTCACCG
L-ITR ns

20 40 60 80 100

AccI
sall

CAACTCCATCACTAGGGGTTCCTGCggccgegtcgacgccatagaaccagagaagtgagtggatgtgatgeccagetccagaagtgactccagaacaccctgttceca
GTTGAGGTAGTGATCCCCAAGGACGccggecgcagetgeggtatettggtectecttcactcacctacactacgggtegaggtcttcactgaggtettgtgggacaaggt
3 L-ITR |

| |
120 140 160 180 200

aagcagaggacacactgattttttttttaataggctgcaggacttactgttggtgggacgecctgetttgegaagggaaaggaggagtttgecctgageacaggecec
ttcgtctectgtgtgactaaaaaaaaaattatccgacgtectgaatgacaaccaccetgegggacgaaacgetteectttectectcaaacgggactegtgtecggg

220 240 260 280 300 320

ccaccctccactgggetttecccageteccttgtettettatcacggtagtggeccagtecctggeecctgactecagaaggtggecctectggaaaccecaggtegt
ggtgggaggtgacccgaaaggggtcgagggaacagaagaatagtgecatcaccgggtcagggaccggggactgaggtcttccaccgggaggacctttgggtecagea

340 360 380 400 420

gcagtcaacgatgtactcgeccgggacagegatgtetgetgeactccateectecectgtteatttgtecttecatgeecgtctggagtagatgetttttgecagaggtyg
cgtcagttgctacatgageggeectgtegetacagacgacgtgaggtagggaggggacaagtaaacaggaagtacgggcagacctcatetacgaaaaacgtctcecac

440 460 480 500 520

AvrIl

gcaccctgtaaagetctectgtctgactttttttttttttttagactgagttttgetettgttgectaggetggagtgecaatggeacaatetcagetcactgeacce
cgtgggacatttcgagaggacagactgaaaaaaaaaaaaaaatctgactcaaaacgagaacaacggatccgacctcacgttaccgtgttagagtcgagtgacgtggg

540 560 580 600 620 640

BstAPI

tctgectececgggttcaagegattetectgectecagecteccgagtagttgggattacaggeatgecaccaccacgeccagetaatttttgtatttttagtagagaca
agacggagggcccaagttcgctaagaggacggagtceggagggctcatcaaccctaatgtecgtacgtggtggtgegggtegattaaaaacataaaaatcatctetgt

660 680 700 720 740
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pSurvivin-gUBB-polyA-pAAV (4605 bp) (from 750-1498 bp) 2.9.2015 19:08:45

Stul
AvrIl

aggtttcaccgtgatggccaggetggtettgaactccaggactcaagtgatgetectgectaggectctcaaagtgttgggattacaggegtgagecactgeaceeg
tccaaagtggcactaccggtccgaccagaacttgaggtcctgagttcactacgaggacggatccggagagtttcacaaccctaatgtecgeacteggtgacgtgggce

| | | | |
760 780 800 820 840

Mlul

gcetgeacgegttetttgaaagecagtegagggggegetaggtgtgggcagggacgagetggegeggegtegetgggtgeaccgegaccacgggcagagecacgegge
cggacgtgegcaagaaactttegtcagetcecccegegatccacaccegtecctgetegaccgegecgecagegacccacgtggegetggtgeecgteteggtgegeeg

860 880 900 920 940 960

gggaggactacaactcccggecacaccecgegecgeeccgectctacteccagaaggeegeggggggtggaccgectaagagggegtgegeteecgacatgeecegeg
ccctectgatgttgagggeegtgtggggegeggeggggcggagatgagggtetteeggegecceccacctggeggattcteccgeacgegagggetgtacggggege

980 1,000 1,020 1,040 1,060
PpuMI
AscI BsaBI KflI Agel Xbal

gcgegecattaaccgecagatttgaatcgegggaccegttggecagaggtggaccggttctagagCAGAAACTGATGAGTCCGTGAGGACGAAACGAGTAAGCTCGTC
cgcgeggtaattggeggtctaaacttagegecctgggcaaccgtctccacctggecaagatctcGTCTTTGACTACTCAGGCACTCCTGCTTTGCTCATTCGAGCAG
\ Hammerhead ribozyme

1

| | | | |
1,080 1,100 1,120 1,140 1,160

TTTCTGACTACAACATCCAGAGTTTTAGTACTCTGGAAACAGAATCTACTAAAACAAGGCAAAATGCCGTGTTTATCTCGTCAACTTGTTGGCGAGATTTTGGCCGG
AAAGACTGATGTTGTAGGTCTCAAAATCATGAGACCTTTGTCTTAGATGATTTTGTTCCGTTTTACGGCACAAATAGAGCAGTTGAACAACCGCTCTAAAACCGGCC

. gRNA-UBB-Exon 2 [ gRNA scaffold for SaCas9 [ ns
| | | | | |
1,180 1,200 1,220 1,240 1,260 1,280
Xbal
Spel PacI

CATGGTCCCAGCCTCCTCGCTGGCGCCGGCTGGGCAACATGCTTCGGCATGGCGAATGGGACtactagtggatccttaattaatctagaggatccCGGGTGGCATCC
GTACCAGGGTCGGAGGAGCGACCGCGGCCGACCCGTTGTACGAAGCCGTACCGCTTACCCTGatgatcacctaggaattaattagatctcctaggGCCCACCGTAGG

3 HDV ribozyme | L u2
|

| | | |
1,300 1,320 1,340 1,360 1,380

CspCI

CTGTGACCCCTCCCCAGTGCCTCTCCTGGCCCTGGAAGTTGCCACTCCAGTGCCCACCAGCCTTGTCCTAATAAAATTAAGTTGCATCATTTTGTCTGACTAGGTGT
GACACTGGGGAGGGGTCACGGAGAGGACCGGGACCTTCAACGGTGAGGTCACGGGTGGTCGGAACAGGATTATTTTAATTCAACGTAGTAAAACAGACTGATCCACA
S hGH poly A ng

1,400 1,420 1,440 1,460 1,480
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pSurvivin-guUBB-polyA-pAAV (4605 bp) (from 1499-2247 bp) 2.9.2015 19:08:45

CCTTCTATAATATTATGGGGTGGAGGGGGGTGGTATGGAGCAAGGGGCAAGTTGGGAAGACAACCTGTAGGGCCTGCGGGGTCTATTGGGAACCAAGCTGGAGTGCA
GGAAGATATTATAATACCCCACCTCCCCCCACCATACCTCGTTCCCCGTTCAACCCTTCTGTTGGACATCCCGGACGCCCCAGATAACCCTTGGTTCGACCTCACGT
hGH poly A

| | | | | |
1,500 1,520 1,540 1,560 1,580 1,600

NsiI BlpI

GTGGCACAATCTTGGCTCACTGCAATCTCCGCCTCCTGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCCGAGTTGTTGGGATTCCAGGCATGCATGACCAGGCTCAG
CACCGTGTTAGAACCGAGTGACGTTAGAGGCGGAGGACCCAAGTTCGCTAAGAGGACGGAGTCGGAGGGCTCAACAACCCTAAGGTCCGTACGTACTGGTCCGAGTC
hGH poly A

| | | | |
1,620 1,640 1,660 1,680 1,700

BstXI

CTAATTTTTGTTTTTTTGGTAGAGACGGGGTTTCACCATATTGGCCAGGCTGTCTCCAACTCCTAATCTCAGGTGATCTACCCACCTTGGCCTCCCAAATTGCTGGG
GATTAAAAACAAAAAAACCATCTCTGCCCCAAAGTGGTATAACCGGTCCGACAGAGGTTGAGGATTAGAGTCCACTAGATGGGTGGAACCGGAGGGTTTAACGACCC
hGH poly A

| | | | |
1,720 1,740 1,760 1,780 1,800

ATTACAGGCGTGAACCACTGCTCCCTTCCCTGTCCTTCTGECcGGCCGCAGGAACCCCTAGTGATGGAGTTGGCCACTCCCTCTCTGCGCGCTCGCTCGCTCACTGAG
TAATGTCCGCACTTGGTGACGAGGGAAGGGACAGGAAGACcgCCGGCGTCCTTGGGGATCACTACCTCAACCGGTGAGGGAGAGACGCGCGAGCGAGCGAGTGACTC
hGH poly A _ R-ITR $

| | | | | |
1,820 1,840 1,860 1,880 1,900 1,920

GCCGGGCGACCAAAGGTCGCCCGACGCCCGGGCTTTGCCCGGGCGGCCTCAGTGAGCGAGCGAGCGCGCAGCTGCCTGCAGGGGCGCCTGATGCGGTATTTTCTCCT
CGGCCCGCTGGTTTCCAGCGGGCTGCGGGCCCGAAACGGGCCCGCCGGAGTCACTCGCTCGCTCGCGCGTCGACGGACGTCCCCGCGGACTACGCCATAAAAGAGGA
> R-ITR

| | |
1,940 1,960 1,980 2,000 2,020

TACGCATCTGTGCGGTATTTCACACCGCATACGTCAAAGCAACCATAGTACGCGCCCTGTAGCGGCGCATTAAGCGCGGCGGGTGTGGTGGTTACGCGCAGCGTGAC
ATGCGTAGACACGCCATAAAGTGTGGCGTATGCAGTTTCGTTGGTATCATGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTG

F1 ori

| | | | | |
2,040 2,060 2,080 2,100 2,120 2,140

BanIl

CGCTACACTTGCCAGCGCCCTAGCGCCCGCTCCTTTCGCTTTCTTCCCTTCCTTTCTCGCCACGTTCGCCGGCTTTCCCCGTCAAGCTCTAAATCGGGGGCTCCCTT
GCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGTTCGAGATTTAGCCCCCGAGGGAA

F1 ori

| | | | |
2,160 2,180 2,200 2,220 2,240
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pSurvivin-gUBB-polyA-pAAV (4605 bp) (from 2248-3103 bp) 2.9.2015 19:08:45

Dralll
BsaAl
TAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTTGGGTGATGGTTCACGTAGTGGGCCATCGCCCTGATAGACGGTTTTTCGCCCTTTG
ATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAAACCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAAC

F1 ori

| | | | |
2,260 2,280 2,300 2,320 2,340

PsilI
ACGTTGGAGTCCACGTTCTTTAATAGTGGACTCTTGTTCCAAACTGGAACAACACTCAACCCTATCTCGGGCTATTCTTTTGATTTATAAGGGATTTTGCCGATTTC
TGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCCGATAAGAAAACTAAATATTCCCTAAAACGGCTAAAG

F1 ori

| | | | | |
2,360 2,380 2,400 2,420 2,440 2,460

GGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACGTTTACAATTTTATGGTGCACTCTCAGTACAATCTGCTCTG
CCGGATAACCAATTTTTTACTCGACTAAATTGTTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCAAATGTTAAAATACCACGTGAGAGTCATGTTAGACGAGAC

| | | | |
2,480 2,500 2,520 2,540 2,560

ATGCCGCATAGTTAAGCCAGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGCTTACAGACAAGCTGTGACCGTCTCC
TACGGCGTATCAATTCGGTCGGGGCTGTGGGCGGTTGTGGGCGACTGCGCGGGACTGCCCGAACAGACGAGGGCCGTAGGCGAATGTCTGTTCGACACTGGCAGAGG

| | | | |
2,580 2,600 2,620 2,640 2,660

GGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCGAGACGAAAGGGCCTCGTGATACGCCTATTTTTATAGGTTAATGTCATGATAATAATGGT
CCCTCGACGTACACAGTCTCCAAAAGTGGCAGTAGTGGCTTTGCGCGCTCTGCTTTCCCGGAGCACTATGCGGATAAAAATATCCAATTACAGTACTATTATTACCA

| | | | | |
2,680 2,700 2,720 2,740 2,760 2,780

AatII
Zral

TTCTTAGACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCT
AAGAATCTGCAGTCCACCGTGAAAAGCCCCTTTACACGCGCCTTGGGGATAAACAAATAAAAAGATTTATGTAAGTTTATACATAGGCGAGTACTCTGTTATTGGGA

| | | | |
2,800 2,820 2,840 2,860 2,880

Earl
GATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTTTTTGCGGCATTTTGCCTTCCTGTTTTTGCTCAC
CTATTTACGAAGTTATTATAACTTTTTCCTTCTCATACTCATAAGTTGTAAAGGCACAGCGGGAATAAGGGAAAAAACGCCGTAAAACGGAAGGACAAAAACGAGTG

AmpR
| | | | |
2,900 2,920 2,940 2,960 2,980

CCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCC
GGTCTTTGCGACCACTTTCATTTTCTACGACTTCTAGTCAACCCACGTGCTCACCCAATGTAGCTTGACCTAGAGTTGTCGCCATTCTAGGAACTCTCAAAAGCGGG
AmpR

3,000 3,020 3,040 3,060 3,080 3,100
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pSurvivin-gUBB-polyA-pAAV (4605 bp) (from 3104-3852 bp) 2.9.2015 19:08:45

XmnI

CGAAGAACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACTATT
GCTTCTTGCAAAAGGTTACTACTCGTGAAAATTTCAAGACGATACACCGCGCCATAATAGGGCATAACTGCGGCCCGTTCTCGTTGAGCCAGCGGCGTATGTGATAA
AmpR

| | | | |
3,120 3,140 3,160 3,180 3,200

CTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACT
GAGTCTTACTGAACCAACTCATGAGTGGTCAGTGTCTTTTCGTAGAATGCCTACCGTACTGTCATTCTCTTAATACGTCACGACGGTATTGGTACTCACTATTGTGA
AmpR

| | | | |
3,220 3,240 3,260 3,280 3,300

Pvul

GCGGCCAACTTACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCT
CGCCGGTTGAATGAAGACTGTTGCTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTGTTGTACCCCCTAGTACATTGAGCGGAACTAGCAACCCTTGGCCTCGA
AmpR

3,320 3,340 3,360 3,380 3,400 3,420

Fspl

GAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGC
CTTACTTCGGTATGGTTTGCTGCTCGCACTGTGGTGCTACGGACATCGTTACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGGGCCG
AmpR

| | | | |
3,440 3,460 3,480 3,500 3,520

NmeAIII

AACAATTAATAGACTGGATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAGCCGGTGAGCGT
TTGTTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTGAAGACGCGAGCCGGGAAGGCCGACCGACCAAATAACGACTATTTAGACCTCGGCCACTCGCA
AmpR

3,540 3,560 3,580 3,600 3,620

Bsal

GGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCGTAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACA
CCCAGAGCGCCATAGTAACGTCGTGACCCCGGTCTACCATTCGGGAGGGCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGT
AmpR

| | | | | |
3,640 3,660 3,680 3,700 3,720 3,740

GATCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTTTAATTTAAAAGGA
CTAGCGACTCTATCCACGGAGTGACTAATTCGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACTAAATTTTGAAGTAAAAATTAAATTTTCCT
AmpR

| | | | |
3,760 3,780 3,800 3,820 3,840

https://benchling.com/ruvinovemil/f/prua30bB-second-plasmid/seq-RGBnd1jX-psurvivin-gubb-polya-paav/edit 5/6



pSurvivin-guUBB-polyA-pAAV (4605 bp) (from 3853-4605 bp) 2.9.2015 19:08:45

TCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGA
AGATCCACTTCTAGGAAAAACTATTAGAGTACTGGTTTTAGGGAATTGCACTCAAAAGCAAGGTGACTCGCAGTCTGGGGCATCTTTTCTAGTTTCCTAGAAGAACT
pUC origin

3,860 3,880 3,900 3,920 3,940

GATCCTTTTTTTCTGCGCGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGT
CTAGGAAAAAAAGACGCGCATTAGACGACGAACGTTTGTTTTTTTGGTGGCGATGGTCGCCACCAAACAAACGGCCTAGTTCTCGATGGTTGAGAAAAAGGCTTCCA
pUC origin

| | | | | |
3,960 3,980 4,000 4,020 4,040 4,060

AACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGC
TTGACCGAAGTCGTCTCGCGTCTATGGTTTATGACAGGAAGATCACATCGGCATCAATCCGGTGGTGAAGTTCTTGAGACATCGTGGCGGATGTATGGAGCGAGACG
pUC origin

| | | | |
4,080 4,100 4,120 4,140 4,160

TAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACGGGG
ATTAGGACAATGGTCACCGACGACGGTCACCGCTATTCAGCACAGAATGGCCCAACCTGAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCCGACTTGCCCC
pUC origin

| | | | | |
4,180 4,200 4,220 4,240 4,260 4,280

GGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGA
CCAAGCACGTGTGTCGGGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGCCT
pUC origin

4,300 4,320 4,340 4,360 4,380

CAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGAC
GTCCATAGGCCATTCGCCGTCCCAGCCTTGTCCTCTCGCGTGCTCCCTCGAAGGTCCCCCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGTGGAGACTG
pUC origin

[ [ [ [ [
4,400 4,420 4,449 4,460 4,480

Pcil

TTGAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCAC
AACTCGCAGCTAAAAACACTACGAGCAGTCCCCCCGCCTCGGATACCTTTTTGCGGTCGTTGCGCCGGAAAAATGCCAAGGACCGGAAAACGACCGGAAAACGAGTG
pUC origin

4,500 4,520 4,540 4,560 4,580 4,600

ATGT
TACA

4,605
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