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Figure 40
Experiment 2
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Figure 4C
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FICURE 8O
Experiment 3
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Vector Summary

Vector ID

HBV-DRS1

Vector Name

PAAV[Exp]-EF1A>{HBV Prototype with EFS}:WPRE

Size 6734 bp

Vector Type Mammalian Gene Expression AAV Vector
Inserted Promoter EF1A

Inserted ORF {HBV-Casp9 with EFS}

Plasmid Copy Number High

Antibiotic Resistance Ampicillin

Cloning Host

Stbl3 (or alternative strain)

Vector Map

Vector Components

A e
Ampic

CHEN
N

HBV-DRS1

§734bp

1 a1 promoter

Name Position Size (bp) Type Description Application notes
AAV 5' inverted terminal
5 ITR €1-141 141  1TR repgat (functlohal Allows replfcatloh of the viral genome and its
equivalent of wild-type 5' packaging into virus.
ITR)
Human eukaryotic
W 169-1347 1179 { Promoter translation elongation factor | Strong promoter.

& 1372-1377

Kozak translation initiation
sequence

6 | Miscellaneous

Facilitates translation initiation of ATG start codon
downstream of the Kozak sequence.

#1378-3123

1746 { ORF
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Name Position

Size (bp)

Type

Description

Application notes

WPRE N 3154-3751

598

Miscellaneous

Woodchuck hepatitis virus
posttranscriptional
regulatory element

Enhances virus stability in packaging cells, leading
to higher titer of packaged virus; enhances higher
expression of transgenes.

Allows transcription termination and
polyadenylation of mMRNA transcribed by Pol II
RNA polymerase.

Bovine growth hormone

3782-3989 . )
polyadenylation signal

BGH pA 208

PolyA_signal

AAV 3' inverted terminal
repeat

N complement
(3997-4137)

Allows replication of the viral genome and its

3'ITR ing i i
packaging into virus.

141 {ITR

Ampicillin & 5054-5914 861 { ORF Ampicillin resistance gene | Allows E. coli to be resistant to ampicillin.

Facilitates plasmid replication in E. coli; requlates

N 6085-6673
® high-copy plasmid number (500-700).

pUCori 589 i Rep_origin pUC origin of replication

Vector Sequence

CCTGCAGGCA GCTGCGCGCT CGCTCGCTCA CTGAGGCCGC
GCGCAGAGAG GGAGTGGCCA ACTCCATCAC TAGGGGTTCC
ATCGCCCACA GTCCCCGAGA AGTTGGGGGG AGGGGTCGGC AATTGAACCG

CCGGGCAAAG CCCGGGCGTC GGGCGACCTT
TTCTAGACAA CTTTGTATAG AAAAGTTGGG
GTGCCTAGAG AAGGTGGCGC
AGTCGCCGTG AACGTTCTTT

TGGTCGCCCG
CTCCGGTGCC
GGGGTAAACT
TTCGCAACGG

GCCTCAGTGA GCGAGCGAGC
CGTCAGTGGG CAGAGCGCAC
GGGAAAGTGA TGTCGTGTAC
GTTTGCCGCC

300 TGGCTCCGCC TTTTTCCCGA GGGTGGGGGA GAACCGTATA TAAGTGCAGT AGAACACAGG

TAAGTGCCGT

TCCCGAGCTT

GTGTGGTTCC

CGCGGGCCTG

GCCTCTTTAC

GGGTTATGGC

CCTTGCGTGC

CTTGAATTAC

TTCCACCTGG

CTGCAGTACG

TGATTCTTGA

CGGGTTGGAA GTGGGTGGGA
3 GGCCGCCGCG TGCGAATCTG GTGGCACCTT
/07 TTTTCTGGCA AGATAGTCTT GTAAATGCGG
GCGAGGCGGG GCCTGCGAGC
CCCCGCCCTG GGCGGCAAGG
GCGGCGCTCG GGAGAGCGGG

CCGTCCAGGC ACCTCGATTA

GAGTTCGAGG
CGCGCCTGTC TCGCTGCTTT
GCCAAGATCT GCACACTGGT
GOGGCCACCE AGRATCGGAC cee
CTGGCCCGGT CGGCACCAGT TGCGTGAGCG
CGGGTGAGTC ACCCACACAA AGGAAAAGGG

GTTCTCGAGC TTTTGGAGTA CGTCGTCTTT

CCTTGCGCTT AAGGAGCCCC
CGATAAGTCT
ATTTCGGTTT

GGGGGTAGTC

TTCGCCTCGT
CTAGCCATTT
TTGGGGCCGC
TCARGCTGGC
GAAAGATGGC
CCTTTCCGTC

AGGTTGGGGG

GCTTGAGTTG
AAAATTTTTG
GGGCGGCGAC
ceecerecrc
CGCTTCCCGG
CTCAGCCGTC

GAGGGGTTTT

AGGCCTGGCC
ATGACCTGCT
GGGGCCCGTG
TegTeCCTEE
CCCTGCTGCA GGGAGCTCAA
GCTTCATGTG ACTCCACGGA

ATGCGATGGA GTTTCCCCAC

TGGGCGCTGG
GCGACGCTTT
CGTCCCAGCG
TCTCGCGCCG

Rt CACATGTTCG
CCGTGTATCG
LG AATGGAGGAC
GTACCGGGCG

ACTGAGTGGG
CTCAGACAGT
AGCCTCCAAG
GAAAAAAATG
w051 TTTCCGGAGG
TGAGCCCACT
CAAAGATGTC

TGGAGACTGA AGTTAGGCCA GCTTGGCACT TTGAGTTTGG ATCTTGGTTC

TTTTTTCTTC CATTTCAGGT TGCCACCATG TGTTCATGTC CTACTGTTCA
CTGTGCCTTG GGTGGCTTTG GGGCATGGAC AAGAGCCAGA,EA&GATAAGA TACATTGATG AGTTTGGACA AACCACAACT AGAATGCAGT
CTTTATTTGT GAAATTTGTG ATGCTATTGC TTTATTTGTA ACCATTATAA GCTGCAATAA ACAAGTTTAT GATGTTTTAA AGAAAAGTTT
AAATTAAAGC AACCAGGCAT CTGTTTATAA ATCCCTTTCA CCGAAACAGC ATTAGCGACC CTAAGCAGGA GGGACTGCAG GTCTTCAGAG
GCTCAAAGAT GTCGTCCAGG TCCCTCCAGG AAACAAAACC TGGGAAAGTA GAGTAGGACA

ACTGGGTGTG GGCAAACTAG ATATGGCGTC CAGCTGGTCG AAGGTCCTCA AACCTTCCTG

TGATGTAATT
GTCGTGACAA GTTTGTACAA AAAAGCAGGC

CTCCTTGGAA TTTGCCCTTT ATTCTCAAGC

GGTTCAAAGT

GTCTCAACGT ACCAGGAGCC ACTCTTGGGG

GAACGGGGTG GCATCTGGCT CGGGGTTACT

1L GCCAGGGGAC TCGTCTTCAG GGGAAGTGGA GGCCACCTCA AACCCATGGT CTTTCTGCTC CCCACCACAG GCCTGGATGA AAAAGAGCTT GGGCTTCCCT

CCCAGGCTGG CCCATTGAAG ATGTTCACAA TCTTCTCGAC TGCCGTAGAC AGCCCCTGGG

GGCTGGCCTG
2207 GGCAGTCAGG

GGCAGCTGGT CGACACAGGG CATCCATCTG AACTGCAGGT
AAAGCCAGCA CCATTTTCTT
AGCCAGTGCG GGTGCGGAGC

TGCATTTCCC CTCAAACTCT

ACAGCCGTGA GAGAGAATGA CCACCACGCA GCAGTCCAGA GCACCGTGGT CCTGCTGCGC CAGCTCCAGC
TCGCCCTTCA,bCTCCACCAT GAAATGCAGC GAGGAGAAGC GACGCCGCAA bTTCTCACAG‘TCGATGTTGG

CCGGACTCAC GGCAGAAGTT CACATTGTTG ATAATGAGGC AGTGGCCACA GGGCTCCATG CTCAGGATGT AAGCCAAATC
31 CAAGAGCACC GACATCACCA AATCCTCCAG AACCAATGTC CACTGGTCTG GGTGITTCCG GTCTGAGAAC CTCTGGTTTG CGAATCTCTG GTCTGAGCAC
CACTGGGGTA AGGTTTTCTA GGGTTGGCTT GCTGCTTGCC TGTTAGTTCG CAGAAACGAA GCCAGCATGT CCTGGCCTGT GTCCTCTAAG
CAGGAGATGA ACAAAGGAAG AGCCTGACTC CCAGATCTAT GATCAGCTGC CTGGCCTGAT CCCGCCGAGA TCCAGAGCCT GCCCGCTGGA

CGACAACTTT
CCTCGAGTCT

TGTCCTCGAT CATATGGGGC CTGAACAGCT
CAGGAGCCGC CGATCCGCTT CGTCCATCCT
CCCACCCTCG GGAAAAAGGC GGAGCCAGTA
CCCAACTTCT CGGGGACTGT‘GGGCGATGTG
GTGGCTTTGG GGCATGGACA,ﬁAAACCCAGC
TTCTTAACTA TGTTGCTCCT

CGCGGCTCAG CAGGGCGTCC
GTGTTCTGGC GGCAAACCCG GGCGACTACT GCACTTATAT
CACGACATCA CTTTCCCAGT TAGGCACCGG ATCAATTGCC GACCCCTCCC
CGCTCTGCCC ACTGACGGGC ACCGGAGCCT GTITCATGTCC TACTGTTCAA GCCTCCAAGC TGTGCCITGG
éAACCTCTGG ATTACAAAAT TTGTGAAAGA TTGACTGGTA
CCTTTGTATC ATGCTATTGC GCTTTCATTT

CAGAGCTGGT
TTGCGAAAAA GAACGTTCAC
TTACCCCGCG CCACCTTCTC

CCACCTGCAG CTCTTCCACC AGCCGCAGCC GGCACCGCCG

ACGGTTCTCC

TTTCTTGTAC AAAGTGGGAA TTCCGATAAT

TTTACGCTAT GTGGATACGC TGCTTTAATG TTCCCGTATG TCTCCTCCTT

<31 GTATAAATCC TGGTTGCTGT CTCTTTATGA GGAGTTGTGG CCCGTTGTCA GGCAACGTGG CGTGGTGTGC ACTGTGTTTG CTGACGCAAC CCCCACTGGT

TGGGGCATTG CCACCACCTG TCAGCTCCTT TCCGGGACTT TCGCTTTCCC CCTCCCTATT GCCACGGCGG AACTCATCGC CGCCTGCCTT GCCCGCTGCT

Page 2/3
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GGACAGGGGC TCGGCTGTTG GGCACTGACA ATTCCGTGGT GTTGTCGGGG AAGCTGACGT CCTTTCCATG GCTGCTCGCC TGTGTTGCCA CCTGGATTCT
GCGCGGGACG TCCTTCTGCT ACGTCCCTTC GGCCCTCAAT CCAGCGGACC TTCCTTCCCG CGGCCTGCTG CCGGCTCTGC GGCCTCTTCC GCGTCTTCGC

CTTCGCCCTC AGACGAGTCG GATCTCCCTT TGGGCCGCCT CCCCGCATCG GGAATTCCTA GAGCTCGCTG ATCAGCCTCG ACTGTGCCTT CTAGTTGCCA

GTTTGCCCCT CCCCCGTGCC TTCCTTGACC CTGGAAGGTG CCACTCCCAC TGTCCTTTCC TAATAAAATG AGGAAATTGC ATCGCATTGT

GTCATTCTAT TCTIGGGGGGT GGGGTGGGGC AGGACAGCAA GGGGGAGGAT TGGGAAGAGA ATAGCAGGCA TGCTGGGGAG GGCCGCAGGA

ACCCCTAGTG ATGGAGTTGG CCACTCCCTC TCTGCGCGCT CGCTCGCTCA CTGAGGCCGG GCGACCAAAG GTCGCCCGAC GCCCGGGCTT TGCCCGGGCG
GCCTCAGTGA GCGAGCGAGC GCGCAGCTGC CTGCAGGGGC GCCTGATGCG GTATTTTCTC CTTACGCATC TGTGCGGTAT TTCACACCGC ATACGTCAAA
GCAACCATAG TACGCGCCCT GTAGCGGCGC ATTAAGCGCG GCGGGGGTGG TGGTTACGCG CAGCGTGACC GCTACACTTG CCAGCGCCTT AGCGCCCGCT
CCTTTCGCTT TCTTCCCTTC CTTTCTCGCC ACGTTCGCCG GCTTTCCCCG TCAAGCTCTA AATCGGGGGC TCCCTTTAGG GTTCCGATTT AGTGCTTTAC

GGCACCTCGA CCCCAAAAAA CTTGATTTGG GTGATGGTTC ACGTAGTGGG CCATCGCCCT GATAGACGGT TTTTCGCCCT TTGACGTTGG AGTCCACGTT

CTTTAATAGT GGACTCTTGT TCCAAACTGG AACAACACTC AACTCTATCT CGGGCTATTC TTTTGATTTA TAAGGGATTT TGCCGATTTC GGTCTATTGG

TTAAAAAATG AGCTGATTTA ACAAAAATTT AACGCGAATT TTAACAAAAT ATTAACGTTT ACAATTTTAT GGTGCACTCT CAGTACAATC TGCTCTGATG
CCGCATAGTT AAGCCAGCCC CGACACCCGC CAACACCCGC TGACGCGCCC TGACGGGCTT GTCTGCTCCC GGCATCCGCT TACAGACAAG CTGTGACCGT
CTCCGGGAGC TGCATGTGTC AGAGGTTTTC ACCGTCATCA CCGAAACGCG CGAGACGAAA GGGCCTCGTG ATACGCCTAT TTTTATAGGT TAATGTCATG
ATAATAATGG TTTCTTAGAC GTCAGGTGGC ACTTTTCGGG GAAATGTGCG CGGAACCCCT ATTTGTTTAT TTTTCTAAAT ACATTCAAAT ATGTATCCGC
TCATGAGACA ATAACCCTGA TAAATGCTTC AATAATATTG AAAAAGGAAG AGTATGAGTA TTCAACATTT CCGTGTCGCC CTTATTCCCT TTTTTGCGQ?

=~s ATTTTGCCTT CCTGTTTTTG CTCACCCAGA AACGCTGGTG AAAGTAAAAG ATGCTGAAGA TCAGTTGGGT GCACGAGTGG GTTACATCGA ACTGGATCTC

AACAGCGGTA AGATCCTTGA GAGTTTTCGC CCCGAAGAAC GTTTTCCAAT GATGAGCACT TTTAAAGTTC TGCTATGTGG CGCGGTATTA TCCCGTATTG

ACGCCGGGCA AGAGCAACTC GGTCGCCGCA TACACTATTC TCAGAATGAC TTGGTTGAGT ACTCACCAGT CACAGAAAAG CATCTTACGG ATGGCATGAC
AGTAAGAGAA TTATGCAGTG CTGCCATAAC CATGAGTGAT AACACTGCGG CCAACTTACT TCTGACAACG ATCGGAGGAC C GGAGCT AACCGCTTTT

TTGCACAACA TGGGGGATCA TGTAACTCGC CTTGATCGTT GGGAACCGGA GCTGAATGAA GCCATACCAA ACGACGAGCG TGACACCACG ATGCCTGTAG

on: CAATGGCAAC AACGTTGCGC AAACTATTAA CTGGCGAACT ACTTACTCTA GCTTCCCGGC AACAATTAAT AGACTGGATG GAGGCGGATA AAGTTGCAGG
ACCACTTCTG CGCTCGGCCC TTCCGGCTGG CTGGTTTATT GCTGATAAAT CTGGAGCCGG TGAGCGTGGA AGCCGCGGTA TCATTGCAGC ACTGGGGCCA
GATGGTAAGC CCTCCCGTAT CGTAGTTATC TACACGACGG GGAGTCAGGC AACTATGGAT GAACGAAATA GACAGATCGC TGAGATAGGT GCCTCACTGA

GTAACTGTCA GACCAAGTTT ACTCATATAT ACTTTAGATT GATTTAAAAC TTCATTTTTA ATTTAAAAGG ATCTAGGTGA AGATCCTTTT

TGATAATCTC ATGACCAAAA TCCCTTAACG TGAGTTTTCG TTCCACTGAG CGTCAGACCC CGTAGAAAAG ATCAAAGGAT CTTCTTGAGA TCCTTTTTTT
CTGCGCGTAA TCTGCTGCTT GCAAACAAAA AAACCACCGC TACCAGCGGT GGTTTGTTTG CCGGATCAAG AGCTACCAAC TCTTTTTCCG AAGGTAACTG
GCTTCAGCAG AGCGCAGATA CCAAATACTG TTCTTCTAGT GTAGCCGTAG TTAGGCCACC ACTTCAAGAA CTCTGTAGCA CCGCCTACAT ACCTCGCTCT
GCTAATCCTG TTACCAGTGG CTGCTGCCAG TGGCGATAAG TCGTGTCTTA CCGGGTTGGA CTCAAGACGA TAGTTACCGG ATAAGGCGCA GCGGTCGGGC
TGAACGGGGG GTTCGTGCAC ACAGCCCAGC TTGGAGCGAA CGACCTACAC CGAACTGAGA TACCTACAGC GTGAGCTATG AGAAAGCGCC ACGCTTCCCG
AAGGGAGAAA GGCGGACAGG TATCCGGTAA GCGGCAGGGT CGGAACAGGA GAGCGCACGA GGGAGCTTCC AGGGGGAAAC GCCTGGTATC TTTATAGTCC
TGTCGGGTTT CGCCACCTCT GACTTGAGCG TCGATTTTTG TGATGCTCGT CAGGGGGGCG GAGCCTATGG AAAAACGCCA GCAACGCGGC CTTTTTACGG

TTCCTGGCCT TTTGCTGGCC TTTTGCTCAC ATGT

Validation by Restriction Enzyme Digestion

Restriction Enzymes Cutting Sites DNA Fragments (bp)
Ncol 1945, 3567 1622, 5112
Apall 3368, 4673, 5170, 6416 1305, 497, 1246, 3686
EcoRI 3149, 3753 604, 6130
ApalLI+Ncol 1945, 3368, 3567, 4673, 5170, 6416 1423, 199, 1106, 497, 1246, 2263
ApalLI+EcoRI 3149, 3368, 3753, 4673, 5170, 6416 219, 385, 920, 497, 1246, 3467
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Vector Summary

Vector ID HBV-DRS2

Vector Name PAAV[Exp]-TBG>{HBV prototype with EFS}:WPRE

Size 6015 bp

Vector Type Mammalian Gene Expression AAV Vector

Inserted Promoter TBG

Inserted ORF {HBV-Casp9 with EFS}

Plasmid Copy Number High

Antibiotic Resistance Ampicillin

Cloning Host Stbl3 (or alternative strain)
Vector Map

HBV-DRS2

5015 bp

Vector Components

Name Position Size (bp) Type Description Application notes
AAV 5' inverted terminal
5 ITR €1-141 141  1TR repgat (functlohal Allows replfcatloh of the viral genome and its
equivalent of wild-type 5' packaging into virus.
ITR)
e £ 169-628 460 | Promoter Humar\ thyroxine-binding Tissue specificity: Liver. Cell type specificity:
globulin promoter Hepatocytes.

Kozak # 653-658

(o)}

Miscellaneous
sequence downstream of the Kozak sequence.

Kozak translation initiation | Facilitates translation initiation of ATG start codon

W 659-2404 1746 { ORF

Page 1/3
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Name Position

Size (bp)

Type

Description

Application notes

WPRE N 2435-3032

598

Miscellaneous

Woodchuck hepatitis virus
posttranscriptional
regulatory element

Enhances virus stability in packaging cells, leading
to higher titer of packaged virus; enhances higher
expression of transgenes.

Allows transcription termination and
polyadenylation of mMRNA transcribed by Pol II
RNA polymerase.

Bovine growth hormone

# 3063-3270 . )
polyadenylation signal

BGH pA 208 ; PolyA_signal

AAV 3' inverted terminal
repeat

N complement
(3278-3418)

Allows replication of the viral genome and its

3'ITR ing i i
packaging into virus.

141 {ITR

Ampicillin & 4335-5195 861 { ORF Ampicillin resistance gene | Allows E. coli to be resistant to ampicillin.

Facilitates plasmid replication in E. coli; requlates

W 5366-5954
® high-copy plasmid number (500-700).

pUCori 589 i Rep_origin pUC origin of replication

VectorSequence

CCTGCAGGCA GCTGCGCGCT CGCTCGCTCA
GCGCAGAGAG GGAGTGGCCA ACTCCATCAC
TGCGAATGCA TGTATAATTT CTACAGAACC
30 TTTGGCCCAA TAGTGAGAAC TTTTTCCTGC

CTGAGGCCGC
TAGGGGTTCC
TATTAGAAAG
TGCCTCTTGG

CCGGGCAAAG CCCGGGCGTC GGGCGACCTT
TTCTAGACAA CTTTGTATAG AAAAGTTGGG
GATCACCCAG CCTCTGCTTT TGTACAACTT
TGCTTTTGCC TATGGCCCCT ATTCTGCCTG

TGGTCGCCCG GCCTCAGTGA GCGAGCGAGC
GCTGGAAGCT ACCTTTGACA TCATTTCCTC
TCCCTTAAAA AACTGCCAAT TCCACTGCTG
CTGAAGACAC ATGGACTTAA

TCTTGCCAGC

ACCCCTCCAG CTCTGACAAT CCTCTTTCTC TTTTGTTTTA CATGAAGGGT CTGGCAGCCA AAGCAATCAC TCAAAGTTCA AACCTTATCA TTTTTTGCTT

TGTTCCTCTT GGCCTTGGTT TTGTACATCA GCTTTGAAAA TACCATCCCA GGGTTAATGC TGGGGTTAAT TTATAACTAA GAGTGCTCTA GTTTTGCAAT
GGAAAGATCA AGTTTGTACA AAAAAGCAGG CTGCCACCAT GTGTTCATGT CCTACTGTTC AAGCCTCCAA GCTGTGCCTT
/07 GGGTGGCTTT GGGGCATGGA CAAGAGCCAG ACATGATAAG ATACATTGAT EZGTTTGGAC AAACCACAAC TAGAATGCAG TGAAAAAAAT GCTTTATTTG

201 TGAAATTTGT GATGCTATTG CTTTATTTGT AACCATTATA AGCTGCAATA AACAAGTTTA TGATGTTTTA AAGAAAAGTT TTTTCCGGAG GAAATTAAAG

CAACCAGGCA TCTGTTTATA AATCCCTTTC ACCGAAACAG CATTAGCGAC CCTAAGCAGG AGGGACTGCA GGTCTTCAGA GTGAGCCCAC TGCTCAAAGA

Lol TGTCGTCCAG GGTCTCAACG TACCAGGAGC CACTCTTGGG GTCCCTCCAG GAAACAAAAC CTGGGAAAGT AGAGTAGGAC ACAAAGATGT CACTGGGTGT

GGGCAAACTA GATATGGCGT CCAGCTGGTC GAAGGTCCTC AAACCTTCCT GGAACGGGGT GGCATCTGGC TCGGGGTTAC TGCCAGGGGA CTCGTCTTCA

<7 ACAGGACATG CTATAAAAAT

GGGGAAGTGG TCTTTCTGCT
TCCCATTGAA GATGTTCACA ATCTTCTCGA CCGACACAGG GCATCCATCT GTGCCGTAGA CAGCCCCTGG GAACTGCAGG
AGAGAGAATG ACCACCACGC AGCAGTCCAG AGCACCGTGG TCCTGCTGCG CCAGCTCCAG CAAAGCCAGC ACCATTTTCT
ACCTCCACCA TGAAATGCAG CGAGGAGAAG CGACGCCGCA ACTTCTCACA GTCGATGTTG GAGCCAGTGC GGGTGCGGAG CCCGGACTCA CGGCAGAAGT
w051 TCACATTGTT GATAATGAGG CAGTGGCCAC AGGGCTCCAT GCTCAGGATG TAAGCCAAAT CTGCATTTCC CCTCAAACTC TCAAGAGCAC CGACATCACC
AAATCCTCCA GAACCAATGT CCACTGGTCT GGGTGTITTCC GGTCTGAGAA CCTCTGGTTT GCGAATCTCT GGTCTGAGCA CCACTGGGGT AAGGTTTTCT
CTGTTAGTTC TCCTGGCCTG TGTCCTCTAA GCAGGAGATG AACAAAGGAA

AGGCCACCTC AAACCCATGG CCCCACCACA GGCCTGGATG AAAAAGAGCT TGGGCTTCCC TCCCAGGCTG

TGGCTGGCCT GACAGCCGTG
TGGCAGTCAG GTCGCCCTTC

GGGCAGCTGG

AGGGTTGGCT TCGACAACTT TGCTGCTTGC GCAGAAACGA AGCCAGCATG

L 8L GAGCCTGACT CCCTCGAGTC TCCAGATCTA TGATCAGCTG CCTGGCCTGA TCCCGCCGAG ATCCAGAGCC TGCCCGCTGG ATGTCCTCGA TCATATGGGG

CCTGAACAGC
TCGTCCATCC
2257 CGGAGCCAGT
TGGGCGATGT

&30 ATAAACCCAG

TCGCGGCTCA GCAGGGCGTC
TGTGTTCTGG CGGCAAACCC

CCAGAGCTGG TCCACCTGCA GCTCTTCCAC CAGCCGCAGC
GTTGCGAAAA AGAACGTTCA CGGCGACTAC TGCACTTATA
ACACGACATC ACTTTCCCAG TTTACCCCGC GCCACCTTCT CTAGGCACCG GATCAATTGC CGACCCCTCC
GCGCTCTGCC CACTGACGGG CACCGGAGCC TGTTCATGTC CTACTGTTCA AGCCTCCAAG CTGTGCCTTG
CTTTCTTGTA CAAAGTGGGA ATTCCGATAA TCAACCTCTG GATTACAAAA TTTGTGAAAG ATTGACTGGT

CTTCCCGTAT

CACTGTGTTT

CGGCACCGCC
TACGGTTCTC

GCAGGAGCCG
CCCCACCCTC
CCCCAACTTC
GGTGGCTTTG
ATTCTTAACT
TGTATAAATC
TTGGGGCATT

CCGATCCGCT
GGGAAAAAGG
TCGGGGACTG
GGGCATGGAC
ATGTTGCTCC
CTGGTTGCTG
GCCACCACCT

TTTTACGCTA TGTGGATACG
TCTCTTTATG AGGAGTTGTG

CTGCTTTAAT GCCTTTGTAT
GCCCGTTGTC AGGCAACGTG

CATGCTATTG
GCGTGGTGTG

GGCTTTCATT
GCTGACGCAA

TTCTCCTCCT
CCCCCACTGG

GTCAGCTCCT
GGGCACTGAC
TACGTCCCTT

TTCCGGGACT TTCGCTTTCC
AATTCCGTGG TGTTGTCGGG
CGGCCCTCAA TCCAGCGGAC
GGATCTCCCT TTGGGCCGCC TCCCCGCATC

TCCCCCGTGC CTTCCTTGAC CCTGGAAGGT GCCACTCCCA CTGTCCTTTC CTAATARAAT ¢ éAGGAAATTG CATCGCATTG
TTCTGGGGGG TGGGGTGGGG CAGGACAGCA AGGGGGAGGA TTGGGAAGAG AATAGCAGGC ATGCTGGGGA GGGCCGCAGG

CCCTCCCTAT
GAAGCTGACG TCCTTTCCAT
CTTCCTTCCC GCGGCCTGCT
GGGAATTCCT AGAGCTCGCT

TGCCACGGCG GAACTCATCG
GGCTGCTCGC
GCCGGCTCTG

GATCAGCCTC

CCGCCTGCCT
CTGTGTTGCC ACCTGGATTC
CGGCCTCTTC CGCGTCTTCG
GACTGTGCCT TCTAGTTGCC

TGCCCGCTGC TGGACAGGGG
TGCGCGGGAC
CCTTCGCCCT
AGCCATCTGT
TCTGAGTAGG

AACCCCTAGT

CTCGGCTGTT
GTCCTTCTGC
CAGACGAGTC
TGTTTGCCCC
TGTCATTCTA
GATGGAGTTG

GCCACTCCCA CTGTCCTTTC CTAATAAAAT

31 GCCACTCCCT CTCTGCGCGC TCGCTCGCTC ACTGAGGCCG GGCGACCAAA GGTCGCCCGA CGCCCGGGCT TTGCCCGGGC GGCCTCAGTG AGCGAGCGAG

CGCGCAGCTG CGCCTGATGC GGTATTTTCT

CCTTACGCAT

CTGTGCGGTA

TTTCACACCG

CATACGTCAA AGCAACCATA GTACGCGCC

CCTGCAGGGG
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TGTAGCGGCG CATTAAGCGC GGCGGGGGTG GTGGTTACGC GCAGCGTGAC CGCTACACTT GCCAGCGCCT TAGCGCCCGC TCCTTTCGCT TTCTTCCCTT
G GGTTCCGATT TAGTGCTTTA CGGCACCTCG ACCCCAAAAA
TTTGACGTTG GAGTCCACGT TCTTTAATAG TGGACTCTTG
TTGCCGATTT CGGTCTATTG GTTAAAAAAT GAGCTGATTT

7777777777 TTTAACAAAA TATTAACGTT
CCGACACCCG éiGACGCGCé éTGACGGGéi
CAGAGGTTTT %;CGAAACGQ GCGAGACGA% GATACG?? % TTTTT%? q T
CGTCAGGTGG TTTTIC T

GGAAATGTGC

AT

ATTCAACATT

TCCGTGTCGC

CCTTATTCCC

TTTTTTGCGG CATTTTGCCT

TCCTGTTTTIT

GCTCACCCAG AAACGCTGGT

GATGCTGAAG ATCAGTTGGG

TGCACGAGTG

GGTTACATCG

AACTGGATCT CAACAGCGGT

AAGATCCTTG

AGAGTTTTCG CCCCGAAGAA

CGTTTTCCAA TGATGAGCAC TTTTAAAGTT

CTGCTATGTG

GCGCGGTATT

ATCCCGTATT GACGCCGGGC

AAGAGCAACT

CGGTCGCCGC ATACACTATT

CTCAGAATGA CTTGGTTGAG TACTCACCAG

TCACAGAAAA

GCATCTTACG

GATGGCATGA CAGTAAGAGA

ATTATGCAGT

4n: GCTGCCATAA CCATGAGTGA

TAACACTGCG GCCAACTTAC TTCTGACAAC

GATCGGAGGA

CCGAAGGAGC

TAACCGCTTT TTTGCACAAC

ATGGGGGATC

ATGTAACTCG

CCTTGATCGT

TGGGAACCGG AGCTGAATGA AGCCATACCA

AACGACGAGC

GTGACACCAC

GATGCCTGTA GCAATGGCAA

CAACGTTGCG

CAAACTATTA ACTGGCGAAC

TACTTACTCT AGCTTCCCGG CAACAATTAA

TAGACTGGAT

GGAGGCGGAT

AAAGTTGCAG GACCACTTICT

GCGCTCGGCC

CTTCCGGCTG GCTGGTTTAT

TGCTGATAAA TCTGGAGCCG GTGAGCGTGG

AAGCCGCGGT

ATCATTGCAG

CACTGGGGCC AGATGGTAAG

CCCTCCCGTA

s~ TCGTAGTTAT CTACACGACG

GGGAGTCAGG CAACTATGGA TGAACGAAAT

AGACAGATCG

CTGAGATAGG

TGCCTCACTG ATTAAGCATT

GGTAACTGTC

AGACCAAGTT TACTCATATA

TACTTTAGAT TGATTTAAAA CTTCATTTTT

AATTTAAAAG

GATCTAGGTG

AAGATCCTTT TTGATAATCT

CATGACCAAA

ATCCCTTAAC GTGAGTTTTC

GTTCCACTGA GCGTCAGACC CCGTAGAAAA

GATCAAAGGA

TCTTCTTGAG

ATCCTTTTTT TCTGCGCGTA

ATCTGCTGCT

TGCAAACAAA AAAACCACCG

CTACCAGCGG TGGTTTGTTT GCCGGATCAA

GAGCTACCAA

CTCTTTTTCC

GAAGGTAACT GGCTTCAGCA

GAGCGCAGAT

ACCAAATACT GTTCTTCTAG

TGTAGCCGTA GTTAGGCCAC CACTTCAAGA

ACTCTGTAGC

ACCGCCTACA

TACCTCGCTC TGCTAATCCT

GTTACCAGTG

GCTGCTGCCA GTGGCGATAA

GTCGTGTCTT ACCGGGTTGG ACTCAAGACG

ATAGTTACCG

GATAAGGCGC

AGCGGTCGGG CTGAACGGGG

GGTTCGTGCA

CACAGCCCAG CTTGGAGCGA

ACGACCTACA CCGAACTGAG ATACCTACAG

CGTGAGCTAT

GAGAAAGCGC

CACGCTTCCC GAAGGGAGAA

AGGCGGACAG

GTATCCGGTA AGCGGCAGGG

TCGGAACAGG AGAGCGCACG AGGGAGCTTC

CAGGGGGAAA

CGCCTGGTAT

CTTTATAGTC CTGTCGGGTT

TCGCCACCTC

TGACTTGAGC GTCGATTTTT

GTGATGCTCG TCAGGGGGGC GGAGCCTATG

GAAAAACGCC

AGCAACGCGG

CCTTTTTACG GTTCCTGGCC

TTTTGCTGGC

CTTTTGCTCA

CATGT

Validation by Restriction Enzyme Digestion

Restriction Enzymes

Cutting Sites

DNA Fragments {bp)

Xhol

1914

6015

Ndel

1994

6015

XmnI

322, 1313, 4523

991, 3210, 1814

Ncol

1226, 2848

1622, 4393

Apall

2649, 3954, 4451, 5697

1305, 497, 1246, 2967

ApalLI+Xhol

1914, 2649, 3954, 4451, 5697

735, 1305, 497, 1246, 2232

ApalI+Ndel

1994, 2649, 3954, 4451, 5697

655, 1305, 497, 1246, 2312

ApaLI+XmnI

322, 1313, 2649, 3954, 4451, 4523, 5697

991, 1336, 1305, 497, 72, 1174, 640

ApalLI+Ncol

1226, 2649, 2848, 3954, 4451, 5697

1423, 199, 1106, 497, 1246, 1544
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Vector Summary
Vector ID CoV-2 Hijack DTA
Vector Name pT7[MRNA]-{CoV Hijack Diphtheria Toxin A}
Vector Size 3177 bp
Vector Type In Vitro Transcription Vector (for mRNA)

Inserted Transcribed

Sequence {CoV Hijack Diphtheria Toxin A}

Plasmid Copy Number High

Antibiotic Resistance Ampicillin
Cloning Host VB UltraStable (or alternative strain)
Vector Map

T svaw
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- Size . s
Name Position (bp) Type Description Application notes
Drives high-level transcription of
T7 S 1-19 19 Promoter T7 promoter downstream gene in E. coli host cells
promoter that express T7 RNA polymerase; can
also be used for in vitro transcription.
201116 1097 Transcribed
Sequence
N1117-1146 30 Miscellaneous { Polyadenylation | Allows to stability of mRNA.
Sapl ¥ 1148-1154 7 { Miscellaneous S;EI restriction Allows linearization of vector.
. . BsiwI . N
BsiWI W 1155-1160 6 { Miscellaneous - i Allows linearization of vector.
restriction site
. Ascl restriction . s
Ascl ®1161-1168 8 { Miscellaneous site Allows linearization of vector.
S . Facilitates plasmid replication in E. coli;
. complement - pUC origin of : .
pUC ori 589 | Rep_origin L regulates high-copy plasmid number
(1358- replication (500-700)
1946) '
Ampicillin complement 361 | ORF Ampicillin Allows E. coli to be resistant to

(2117-
2977)

resistance gene

ampicillin.
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TAATACGACT

CACTATAGGC

ATGAAGACAG

29/34

TGTTTAGCAA

GATTGTTTTT

TTGTCATTCT

PCT/US2020/048370

CCTAAGAAGC

TATTAAAATC

ACATGGGGAT

AGCACTACTA

AAATTAATTT

TACACATTAG

GGCTCTTCCA

TATAGGCAGC

TCTCCCTAGC

ATTGTTCACT

GTACACTCGA

TCGTACTCCG

CGTGGCCTCG

GTGAAAATGT

GGTGGCTICTT

TCAAGTCCTC

CCTAATGTTA

CACACTGATT

AAAGATTGTT

ACAATGAGCT

ACCTACTGAT

CGCCTGACAC

GATTTCCTGC

ACAGGCTTGA

GCCATATACT

CATACATCGC

ATCTTGGCCA

CGTTTTCCAC

GGGTTTCAAA

ATTAATCTCA

AGTTCTACGC

TTAACGCTTT

CGCCTGTTCC

CAGTTATTAA

TATATTCAAC

GCTAGAACTC

CCCTCAGCGA

AGGGAAGGCT

GAGCACTACA

CGCGAAGCAC

CATCACCGAA

CCTTTTGATA

AACTCTTCCG

TTCCGACTTG

CTCCATCAAC

GGTTCAGTGA

GACTTAAACC

TAACTCTTTC

TTAATAGTTT

CGGCATTATC

CACTTTTAGT

GCGAGAACCT

TCGTCAGTCC

TGGATACGTC

ACTTTGACCA

CGCCTCCAGC

TTTTCCAGAG

AGCGGGTTTT

CATTATCTAC

AGAGTATCCC

GCAGCGTCGT

ATTTATTGTC

GGTACTATAA

AACCCTTTCC

AATCATCGTC

ATAATTTCCT

TGTGTACCAG

ATTTTGGCTT

TTGTATACCT

TTTTGAATGG

AATCTACATA

ACCAGGTTTA

GTCCCGTGGT

ACGAAGAAAA

GTTTTCCATC

ACAAAAGATT

TAGAAGAATC

AACAACATCA

TCAGCGCCCA

TCTTACCTTT

CGGTCACACC

CGGACGAAAC

CTAGATGTGC

TGATGATCGG

CTGCAACACG

GACGRAACCG

TAAGCAGCCT

GCAGAAGATA

GACGAGTTAC

TCGTGTCCTG

TCAACGACAG

TAATTAGTTA

TTAATTATAC

TGCGTGAGTG

CACTAAGCAT

GCAGCCGAGT

GACAGCCACA

CAGATTTTAA

AGTTCGTTTA

GAGAACAGAT

CTACAAGAGA

TCGAAAGTTG

GTTGGTTTGT

TACCTGGGAA

GGTATARACC

TTTAATAAAA

AAAARAARAAA

AAAAAAAAAA

AAAAAATGAA

GAGCCGTACG

GGCGCGCCTA

CGCTTCCTCG

CTCACTGACT

CGCTGCGCTC
GATAACGCAG

GGTCGTTCGG

CTGCGGCGAG

CGGTATCAGC

TCACTCAAAG

GGCCAGCARA

GCCGCGTTGC

TGGCGTTTTT

CCATAGGCTC

CGCCCCCCTG

ACGAGCATCA

CAAAAATCGA

CGCTCAAGTC

AGAGGTGGCG

AAACCCGACA

GGACTATAAA

GATACCAGGC

GTTTCCCCCT

GGAAGCTCCC

TCGTGCGCTC

TCCTGTTCCG

ACCCTGCCGC

TTACCGGATA

CCTGTCCGCC

TTTCTCCCTT

CGGGAAGCGT

GGCGCTTTCT

CATAGCTCAC

GCTGTAGGTA

TCTCAGTTCG

GTGTAGGTCG

TTCGCTCCAA

GCTGGGCTGT

GTGCACGAAC

CCCCCGTTCA

GCCCGACCGC

TGCGCCTTAT

CCGGTAACTA

TCGTCTTGAG

TCCAACCCGG

TAAGACACGA

CTTATCGCCA

CTGGCAGCAG

CCACTGGTAA

CAGGATTAGC

AGAGCGAGGT

ATGTAGGCGG

TGCTACAGAG

TTCTTGAAGT

GGTGGCCTAA

CTACGGCTAC

ACTAGAAGAA

CAGTATTTGG

TATCTGCGCT

CTGCTGAAGC

CAGTTACCTT

CGGAAAAAGA

GTTGGTAGCT

CTTGATCCGG

CAAACAAACC

ACCGCTGGTA

GCGGTGGTTT

TTTTGTTTGC

AAGCAGCAGA

TTACGCGCAG

AAAAAAAGGA

TCTCAAGAAG

ATCCTTTGAT

CTTTTCTACG

GGGTCTGACG

CTCAGTGGAA

CGAAAACTCA

21 CGTTAAGGGA

TTTTGGTCAT

GAGATTATCA

AAAAGGATCT

TCACCTAGAT

CCTTTTAAAT

TAAAAATGAA

GTTTTAAATC

AATCTAAAGT

ATATATGAGT

AAACTTGGTC

TGACAGTTAC

CAATGCTTAA

ACCTATCTCA

GCGATCTGTIC

TATTTCGTTC

ATCCATAGTT

GCCTGACTCC

TGGCCCCAGT

GCTGCAATGA

TACCGCGAGA

TCCACGCTCA

GGGCCGAGCG

CAGAAGTGGT

CCTGCAACTT

TATCCGCCTC

AGTTCGCCAG

TTAATAGTTT

GCGCAACGTT

GTTGCCATTG

TTCATTCAGC

TCCGGTTCCC

AACGATCAAG

GCGAGTTACA

TGATCCCCCA

AGCTCCTTCG

GTCCTCCGAT

CGTTGTCAGA

AGTAAGTTGG

CCGCAGTGTT

ATCACTCATG

GTCATGCCAT

TTCICTTACT

TGCGGCGACC

GAGATCCAGT

TCGATGTAAC

ACCCAACTGA

CAAARAACAGG

AAGGCAAAAT

AGGGAATAAG

CTTCCTTTTT

CAATATTATT

GAAGCATTTA

TCAGGGTTAT

TGTCTCATGA

GCGGATACAT

ATTTGAATGT

ATTTAGAAAA

ATAAACAAAT

AGGGGTTCCG

CGCACATTTC

CCCGAARAGT

GCCACCTGAC

GTCTAAGAAA

CCATTATTAT

CATGACATTA

ACCTATAAAA

ATAGGCGTAT

CACGAGGCCC

TTTCGTC
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Vector Summary

PCT/US2020/048370

FIGURY 15

Vector Name

PAAV[NcRNA]-EF1A>{CoV Hijack Diphtheria Toxin A}:WPRE

Vector Size 6079 bp

Viral Genome Size 3482 bp

Vector Type Mammalian ncRNA Expression AAV Vector
Inserted Promoter EF1A

Inserted Non-coding
RNA

{CoV Hijack Diphtheria Toxin A}

Inserted Regulatory

WPRE
Element
Plasmid Copy Number High
Antibiotic Resistance Ampicillin

Cloning Host

VB UltraStable (or alternative strain)

Vector Map
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" Size s .
Name Position (bp) Type Description Application notes
AAV 5" inverted
terminal repeat Allows replication of the viral
5'ITR N 1-141 141 { ITR (functional genome and its packaging into
equivalent of wild-  { virus.
type 5' [TR)
Human eukaryotic
RSN N 169-1347 1179 { Promoter translat!on Strong promoter.
elongation factor 1
al promoter
Non-coding
N 1372-2468 1097
) RNA
Woodchuck Enhances virus stability in packaging
- & 2499-3096 598 Regulatory | hepatitis vnr‘us. cells, Ieadmg to higher t|ter9f
Element posttranscriptional | packaged virus; enhances higher
regulatory element | expression of transgenes.
Bovine growth Allows transcription termination and
BGHpA 831273334 | 208 | PolyA signali "Or™mone polyadenylation of mRNA
polyadenylation transcribed by Pol II RNA
signal polymerase.
= Allows replication of the viral
. complement AAV 3" inverted P . .
3'ITR 141 { ITR . genome and its packaging into
(3342- terminal repeat virus
3482) '
A Ampicillin Allows E. coli to be resistant to
Ampicillin | \4399-5259 | 861 | ORF P Vs .
resistance gene ampicillin.
pUC origin of Facilitates plasmid replication in E.
pUC ori §5430-6018 589 { Rep_origin i replication coli; regulates high-copy plasmid
number (500-700).
Vector Sequence
CCTGCAGGCA GCTGCGCGCT CGCTCGCTCA CTGAGGCCGC CCGGGCARAG CCCGGGCGTC GGGCGACCTT TGGTCGCCCG
GCCTCAGTGA GCGAGCGAGC GCGCAGACAG GGAGTGGCCA ACTCCATCAC TAGGGGITCC TTCTAGACAA CTTTGTATAG
AARAGITGGG CTCCGGTGCC CGTCAGTGGG CAGAGCGCAC ATCGCCCACA GTCCCCGAGA AGTTGGGGGG AGGGGTCGGC
AATTGAACCG GTGCCTAGAG AAGGTGGCGC GGGGTAAACT GGGAARAGTGA TGTCGTGTAC TGGCTCCGCC TTTTTCCCGA
GGGTGGGGGA GAACCGTATA TAAGIGCAGT AGTCGCCGTG AACGTTCTTT TTCGCAACGG GTTTGCCGCC AGAACACAGG
TAAGTGCCGT GTGTGGTTCC CGCGGGCCTG GCCTCTTTAC GGGTTATGGC CCTTGCGTGC CTTGAATTAC TTCCACCTGG
CTGCAGTACG TGATTCTTGA TCCCGAGCTT CGGGITGGAA GTGGGTGGGA GAGITCGAGG CCTTGCGCTT AAGGAGCCCC
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TTCGCCTCGT

GCTTGAGTTG

AGGCCTGGCC

32/34

TGGGCGCTGG

GGCCGCCGCG

TGCGAATCTG

PCT/US2020/048370

GTGGCACCTT

CGCGCCTGTIC

TCGCTGCTTT

CGATAAGTCT

CTAGCCATTT

AAAATTTTTG

ATGACCTGCT

GCGACGCTTT

TTTTCTGGCA

AGATAGTCTT

GTAAATGCGG

GCCAAGATCT

GCACACTGGT

ATTTCGGTTT

TTGGGGCCGC

GGGCGGCGAC

GGGGCCCGTG

CGTCCCAGCG

CACATGTTCG

GCGAGGCGGG

GCCTGCGAGC

GCGGCCACCG

AGAATCGGAC

GGGGGTAGTC

TCAAGCTGGC

CGGCCTGCTC

TGGTGCCTGG

TCTCGCGCCG

CCGTGTATCG

CCCCGCCCTG

GGCGGCAAGG

CTGGCCCGGT

CGGCACCAGT

TGCGTGAGCG

GAAAGATGGC

CGCTTCCCGG

CCCTGCTGCA

GGGAGCTCAA

AATGGAGGAC

GCGGCGCTCG

GGAGAGCGGG

CGGGTGAGTC

ACCCACACAA

AGGAAAAGGG

CCTTTCCGTC

CTCAGCCGTC

GCTTCATGTG

ACTCCACGGA

GTACCGGGCG

CCGTCCAGGC

ACCTCGATTA

GTTCTCGAGC

TTTTGGAGTA

CGTCGTCTTT

AGGTTGGGGG

GAGGGGTTTT

ATGCGATGGA

GTTTCCCCAC

ACTGAGTGGG

TGGAGACTGA

AGTTAGGCCA

GCTTGGCACT

TGATGTAATT

CTCCTTGGAA

TTTGCCCTTT

TTGAGTTTGG

ATCTTGGTTC

ATTCTCAAGC

CTCAGACAGT

GGTTCAARAGT

TTTTTTCTTC

CATTTCAGGT

GTCGTGACAA

AAAAGCAGGC
ATAGCACTAC

TCATGAAGAC

AGTGTTTAGC

AAGATTGTTT

TTTTGTCATT

CTCCTAAGAA

GCTATTAAAA

GTTTGTACAA
TCACATGGGG

TAAAATTAAT

TTTACACATT

AGGGCTCTTC

CATATAGGCA

GCTCTCCCTA

GCATTGTTCA

CTGTACACTC

GATCGTACTC

CGCGTGGCCT

CGGTGAAAAT

GTGGTGGCTC

TTTCAAGTCC

TCCCTAATGT

TACACACTGA

TTAAAGATTG

TTACAATGAG

CTACCTACTG

ATCGCCTGAC

ACGATTTCCT

GCACAGGCTT

GAGCCATATA

CTCATACATC

GCATCTTGGC

CACGTITTTCC

ACGGGTTTCA

AAATTAATCT

CAAGTTCTAC

GCTTAACGCT

TTCGCCTGTT

CCCAGTTATT
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AACCTTTTGA
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CCTAACTCTT

TCTTAATAGT

TTCGGCATTA

TCCACTTTTA

GTGCGAGAAC

CTTCGTCAGT

CCTGGATACG

TCACTTTGAC

CACGCCTCCA

GCTTTTCCAG

AGAGCGGGTT

TTCATTATCT

ACAGAGTATC

CCGCAGCGTC

GTATTTATTG

TCGGTACTAT

AAAACCCTTT

CCAATCATCG

TCATAATTTC

CTTGTGTACC

AGATTTTGGC

TTTTGTATAC

CTTTTTGAAT

GGAATCTACA
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TCACAAAAGA

TTTAGAAGAA

TCAACAACAT

CATCAGCGCC

CATCTTACCT

TTCGGTCACA

CCCGGACGAA

ACCTAGATGT

GCTGATGATC

GGCTGCAACA

CGGACGARAAC

CGTAAGCAGC

CTGCAGAAGA

TAGACGAGTT

ACTCGTGTCC

TGTCAACGAC

AGTAATTAGT

TATTAATTAT

ACTGCGTGAG

TGCACTAAGC

ATGCAGCCGA

GTGACAGCCA

CACAGATTTT

AAAGTTCGTT

TAGAGAACAG

ATCTACAAGA

GATCGAAAGT

TGGTTGGTTT

GTTACCTGGG

AAGGTATAAA

CCTTTAATAC

TGTACAAAGT
CTCCTTTTAC

GGGAATTCSE
GCTATGTGGA

ATAATCAACC

TCTGGATTAC

AAAATTTGTG

AAAGATTGAC

TGGTATTCTT

CCAGCTTTICT
AACTATGTTG

TACGCTGCTT

TAATGCCTTT

GTATCATGCT

ATTGCTTCCC

GTATGGCTTT

CATTTTCTCC

TCCTTGTATA

AATCCTGGTT

GCTGTCTICTT

TATGAGGAGT

TGTGGCCCGT

TGTCAGGCAA

CGTGGCGTGG

TGTGCACTGT

GTTTGCTGAC

GCAACCCCCA

CTGGTTGGGG

CATTGCCACC

ACCTGTCAGC

TCCTTTCCGG

GACTTTCGCT

TTCCCCCTCC

CTATTGCCAC

GGCGGAACTC

ATCGCCGCCT

GCCTTGCCCG

CTGCTGGACA

GGGGCTCGGC

TGTTGGGCAC

TGACAATTCC

GTGGTGTTGT

CGGGGAAGCT

GACGTCCTTT

CCATGGCTGC

TCGCCTGTGT

TGCCACCTGG

ATTCTGCGCG

GGACGTCCTT

CTGCTACGTC

CCTTCGGCCC

TCAATCCAGC

GGACCTTCCT

TCCCGCGGCC

TGCTGCCGGC

TCTGCGGCCT

CTTCCGCGTC

TTCGCCTTCG

CCCTCAGACG

AGTCGGATCT

CCCTTTGGGC

CGCCTCCCCG

CATCGGGAAT

CCTCGACTGT

GCCTTCTAGT

TGCCAGCCAT

CTGTTGTTTG

CCcccTcccee

GTGCCTTCCT

TCCTAGAGCT
TGACCCTGGA

CGCTGATCAG
AGGTGCCACT

CCCACTGTCC

TTTCCTAATA

AAATGAGGAA

ATTGCATCGC

ATTGTCTGAG

TAGGTGTCAT

TCTATTCTGG

GGGGTGGGGT

GGGGCAGGAC

AGCAAGGGGG

AGGATTGGGA

AGAGAATAGC

AGGCATGCTG

GGGAGGGCCG

GTTGGCCACT

CCCTCTCTGC

GCGCTCGCTC

GCTCACTGAG

GCCGGGCGAC

CAAAGGTCGC

CAGGARACCCC

TAGTGATGGA

CCGACGCCCG

GGCTTTGCCC

GGGCGGCCTC

AGTGAGCGAG

CGAGCGCGCA

GCTGCCTGCA

GGTATTTCAC
ACGCGCAGCG
CGCCGGCTTT
AAAAACTTGA
ACGTTCTTTA
GATTTTGCCG
CGTTTACAAT
CCCGCTGACG
GTGTCAGAGG
TCATGATAAT
TAAATACATT

ACCGCATACG
TGACCGCTAC
CCCCGTCAAG
TTTGGGTGAT
ATAGTGGACT
ATTTCGGTCT
TTTATGGTGC
CGCCCTGACG
TTTTCACCGT
AATGGTTTCT
CAAATATGTA

TCAAAGCAAC
ACTTGCCAGC
CTCTAAATCG
GGTTCACGTA
CTTGTTCCAA
ATTGGTTAAA
ACTCTCAGTA
GGCTTGTCTG
CATCACCGAA
TAGACGTCAG
TCCGCTCATG

CATAGTACGC
GCCTTAGCGC
GGGGCTCCCT
GTGGGCCATC
ACTGGAACAA
AAATGAGCTG
CAATCTGCTC
CTCCCGGCAT
ACGCGCGAGA
GTGGCACTTT
AGACAATAAC

EEGGCGCCTG
GCCCTGTAGC
CCGCTCCTTT
TTAGGGTTCC
GCCCTGATAG
CACTCAACTC
ATTTAACAAA
TGATGCCGCA
CCGCTTACAG
CGAAAGGGCC
TCGGGGAAAT
CCTGATAAAT

ATGCGGTATT
GGCGCATTAA
CGCTTTCTTC
GATTTAGTGC
ACGGTTTTTC
TATCTCGGGC
AATTTAACGC
TAGTTAAGCC
ACAAGCTGTG
TCGTGATACG
GTGCGCGGAA
GCTTCAATAA

TTCTCCTTAC
GCGCGGCGGG
CCTTCCTTTC
TTTACGGCAC
GCCCTTTGAC
TATTCTTTTG
GAATTTTAAC
AGCCCCGACA
ACCGTCTCCG
CCTATTTTTA
CCCCTATTTG
TATTGAAAAA

GCATCTGTGC
GGTGGTGGTT
TCGCCACGTT
CTCGACCCCA
GTTGGAGTCC
ATTTATAAGG
AAAATATTAA
CCCGCCAACA
GGAGCTGCAT
TAGGTTAATG
TTTATTTTTC
GGAAGAGTAT
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TTTTGCTCAC

CCAGAAACGC

TGGTGAAAGT

AAAAGATGCT

GAAGATCAGT

TGGGTGCACG AGTGGGTTAC

ATCGAACTGG

ATCTCAACAG

CGGTAAGATC

CTTGAGAGTT

TTCGCCCCGA

AGAACGTTTT

CCAATGATGA GCACTTTTAA

AGTTCTGCTA

TGTGGCGCGG

TATTATCCCG

TATTGACGCC

GGGCAAGAGC

AACTCGGTCG

CCGCATACAC TATTCTCAGA

ATGACTTGGT

TGAGTACTCA

CCAGTCACAG

AAAAGCATCT

TACGGATGGC

ATGACAGTAA

GAGAATTATG CAGTGCTGCC

ATAACCATGA

GTGATAACAC

TGCGGCCAAC

TTACTTCTGA

CAACGATCGG

AGGACCGAAG

GAGCTAACCG CTTTTTTGCA

CAACATGGGG

GATCATGTAA

CTCGCCTTGA

TCGTTGGGAA

CCGGAGCTGA

ATGAAGCCAT

ACCAAACGAC GAGCGTGACA

CCACGATGCC

TGTAGCAATG

GCAACAACGT

TGCGCAAACT

ATTAACTGGC

GAACTACTTA

CTCTAGCTTC CCGGCAACAA

TTAATAGACT

GGATGGAGGC

GGATAAAGTT

GCAGGACCAC

TTCTGCGCTC

GGCCCTTCCG

GCTGGCTGGT TTATTGCTGA

TAAATCTGGA

GCCGGTGAGC

GTGGAAGCCG

CGGTATCATT

GCAGCACTGG

GGCCAGATGG

TAAGCCCTCC CGTATCGTAG

TTATCTACAC

GACGGGGAGT

CAGGCAACTA

TGGATGAACG

AAATAGACAG

ATCGCTGAGA

TAGGTGCCTC ACTGATTAAG

CATTGGTAAC

TATATACTTT
CAAAATCCCT
TTTTTCTGCG

AGATTGATTT
TAACGTGAGT
CGTAATCTGC

AAAACTTCAT
TTTCGTTCCA
TGCTTGCAAA

TTTTAATTTA AAAGGATCTA
CTGAGCGTCA GACCCCGTAG
CRAAARARACC ACCGCTACCA

GGTGAAGATC
AAAAGATCAA
GCGGTGGTTT

TGTCAGACCA
CTTTTTGATA
AGGATCTTCE
GTTTGCCGGA

AGTTTACTCA
ATCTCATGAC
TGAGATCCTT
TCAAGAGCTA

CCAACTCTTT

TTCCGAAGGT

AACTGGCTTC

AGCAGAGCGC AGATACCAAA

TACTGTTCTT

CTAGTGTAGC

CGTAGTTAGG

CCACCACTTC

AAGAACTCTG

TAGCACCGCC

TACATACCTC GCTCTGCTAA

TCCTGTTACC

AGTGGCTGCT

GCCAGTGGCG

ATAAGTCGTG

TCTTACCGGG

TTGGACTCAA

GACGATAGTT ACCGGATAAG

GCGCAGCGGT

CGGGCTGAAC

GGGGGGTTCG

TGCACACAGC

CCAGCTTGGA

GCGAACGACC

TACACCGAAC TGAGATACCT

ACAGCGTGAG

CTATGAGAAA

GCGCCACGCT

TCCCGAAGGG

AGAAAGGCGG

ACAGGTATCC

GGTAAGCGGC AGGGTCGGAA

CAGGAGAGCG

CACGAGGGAG

CTTCCAGGGG

GAAACGCCTG

GTATCTTTAT

AGTCCTGTCG

GGTTTCGCCA CCTCTGACTT

GAGCGTCGAT

TTTTGTGATG

CTCGTCAGGG

GGGCGGAGCC

TATGGAAAAA

CGCCAGCAAC

GCGGCCTTTT TACGGTTCCT

GGCCTTTTGC

TGGCCTTTTG

CTCACATGT
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