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Rh74 VP1 Amino Acid Sequence (SEQ ID NO:1)

MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPK ANQQK QDNGRGLVLPGYK YLGPFNGLDKGEPV
NAADAAALEHDKAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRA VFQAKKRVLEPLGL
VESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRLNFGQTGDSESVPDPQPIGEPPAGPSGLGS
GTMAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDR VITTSTRTWALPTYNNHL YKQISNGTSG
GSTNDNTYFGY STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTI
ANNLTSTIQVFTDSEYQLPY VLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQ
MLRTGNNFEFSYNFED VPFHSSY AHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQAGPNN
MSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPGVAMATHKDDEERFFP
SSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQY GVVADNLQQQNAAPIVGAVNSQGALP
GMVWOQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFIT
QYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGTY SEPRPIGTRYLTRNL
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Rh74 VP2 Amino Acid (SEQ ID NO:2):

TAPGKKRPVEPSPQR SPDSSTGIGKK GQQPAKKRLNFGQTGDSESVPDPQPIGEPPAGPSGLGSGTMAA
GGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRVITTSTRTWALPTYNNHL YKQISNGTSGGSTND
NTYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIANNLT
STIQVFTDSEYQLPYVLGSAHQGCLPPFPADVFMIPQY GYLTLNNGSQAVGRSSFY CLEYFPSQMLRTG
NNFEFSYNFEDVPFHSSY AHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQAGPNNMSAQA
KNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPGVAMATHKDDEERFFPSSGVL
MFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQY GVVADNLQQQNAAPIVGAVNSQGALPGMVW
QNRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQYSTG
QVSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGTY SEPRPIGTRYLTRNL

Figure 2
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Rh74 VP3 Amino Acid (SEQ ID NO:3):

MAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDR VITTSTRTWALPTYNNHLYKQISNGTSGGS
TNDNTYFGYSTPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTKTIAN
NLTSTIQVFTDSEYQLPYVLGSAHQGCLPPFPADVFMIPQY GYLTLNNGSQAVGRSSFYCLEYFPSQML
RTGNNFEFSYNFEDVPFHSSYAHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQAGPNNMS
AQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRD SLVNPGVAMATHKDDEERFFPSS
GVLMFGKQGAGKDNVDY SSVMLTSEEEIKTTNPVATEQY GVVADNLQQQNAAPIVGAVNSQGALPG
MVWQNRDVYLQGPIWAKIPHTD GNFHPSPLMGGFGLKHPPPQILIKNTPVPADPPTTFNQAKLASFITQ
YSTGQVSVEIEWELQKENSKRWNPEIQYTSNY YKSTNVDFAVNTEGTYSEPRPIGTRYLTRNL
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4-1 variant VP1 capsid amino acid sequence (SEQ ID NO:4)

1 MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPKANQQKQDNGRGLVLPGYKYLGPFNGLD
61 KGEPVNAADAAALEHDK AYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQ
121 AKKRVLEPLGLVESPVKTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKKRLNFGQTGDS
181 ESVPDPQPIGEPPAAPSGYVGPNTMAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRV
241 ITTSTRTWALPTYNNHLYKQISNGTSGGSTNDNTYFGYSTPWGYFDFNRFHCHFSPRDWQ
301 RLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTK TIANNLTSTIQVFTDSEYQLPYVLGSA

361 HQGCLPPFPADVFMIPQY GYLTLNNGSQAV GRSSFYCLEYFPSQMLRTGNNFEFSYNFED
421 VPFHSSY AHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQAGPNNMSAQAKNW
481 LPGPCYRQQRVSTTLSQNNNSNFAWTGATK YHLNGRDSLVNPGVAMATHKDDEERFFPSS
541 GVLMFGKQGAGKDNVDY SSVMLTSEEEIKTTNPVATEQYGVVADNLQQQNAAPIVGAVNS
601 QGGALPGMVWQNRDVYLQGPIW AKIPHTD GNFHPSPLMGGFGLKHPPPQILIKNTPVPADP
661 PTTFNQAKLASFITQY STGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTE
721 GTYSEPRPIGTRYLTRNL

4-1 variant VP2 capsid amino acid sequence (SEQ ID NO:27)

TAPGKKRPVEPSPQR SPDSSTGIGKK GQQPAKKRLNFGQTGDSESVPDPQPIGEPPAAPSGVGPNT
MAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDR VITTSTRTWALPTYNNHLYKQISNGTS
GGSTNDNTYFGY STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEG
TKTIANNLTSTIQVFTDSEYQLPY VLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCL
EYFPSQMLRTGNNFEFSYNFED VPFHSSY AHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLF
SQAGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPGVAMAT
HKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQY GVVADNLQQQNAAP
IVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGLKHPPPQILIKNTPVPADPP
TTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGTY SEPRPI
GTRYLTRNL

4-1 variant VP3 capsid amino acid sequence (SEQ ID NO:3)

MAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDR VITTSTRTWALPTYNNHLYKQISNGTS
GGSTNDNTYFGY STPWGYFDFNRFHCHFSPRDWQRLINNNWGFRPKRLNFKLFNIQVKEVTQNEG
TKTIANNLTSTIQVFTDSEYQLPY VLGSAHQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCL
EYFPSQMLRTGNNFEFSYNFED VPFHSSY AHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLF
SQAGPNNMSAQAKNWLPGPCYRQQRVSTTLSQNNNSNFAWTGATKYHLNGRDSLVNPGVAMAT
HKDDEERFFPSSGVLMFGKQGAGKDNVDYSSVMLTSEEEIKTTNPVATEQY GVVADNLQQQNAAP
IVGAVNSQGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGFGLKHPPPQILIKNTPVPADPP
TTFNQAKLASFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTEGTY SEPRPI
GTRYLTRNL
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15-1 variant VP1 capsid amino acid sequence (SEQ ID NQ:5)

1 MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPK ANQQRQDNGRGLVLPGYRYLGPFNGLD
61 KGEPVNAADAAALEHDRAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSFGGNLGRAVFQ
121 AKKRVLEPLGLVESPVRTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPARKRLNFGQTGDS
181 ESVPDPQPIGEPPAAPSGVGPNTMAAGGGAPMADNNEGADGVGSSSGNWHCDSTWLGDRV
241 ITTSTRTWALPTYNNHLYRQISNGTSGGSTNDNTYFGYSTPWGYFDFNRFHCHFSPRDWQ
301 RLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTRTIANNLTSTIQVFTDSEYQLPY VLGSA

361 HQGCLPPFPADVFMIPQYGYLTLNNGSQAVGRSSFYCLEYFPSQMLRTGNNFEFSYNFED
421 VPFHSSY AHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQAGPNNMSAQAKNW
481 LPGPCYRQQRVSTTLSQNNNSNFAWTGATK YHLNGRDSLVNPGVAMATHRDDEERFFPSS
541 GVLMFGRQGAGRDNVDYSSVMLTSEEEIRTTNPVATEQYGVVADNLQQQN AAPIVGAVNS
601 QGGALPGMVWQNRDVYLQGPIW AKIPHTD GNFHPSPLMGGFGLKHPPPQILIKNTPVPADP
661 PTTFNQAKLASFITQY STGQVSVEIEWELQKENSKRWNPEIQYTSNYYKSTNVDFAVNTE
721 GTYSEPRPIGTRYLTRNL
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15-2 variant VP1 capsid amino acid sequence (SEQ ID NOQ:6)

1 MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPK ANQQRQD NGRGLVLPGY RYLGPFNGLD
61 KGEPVNAADAAALEHDRAYDQQLQAGDNPYLRYNHADAEF QERLQEDTSF GGNLGRAVFQ
121 AKKRVLEPLGLVESPVRTAPGKKRPVEPSPQRSPDSSTGI GKRGQQPARK RLNFGQTGDS
181 ESVPDPQPIGEPPAAPSGVGPNTMAAGGGAPMADNNEGAD GVGSSSGNWH CDSTWLGDRV
241 ITTSTRTWALPTYNNHLYRQISNGTSGGSTNDNTYFGYST PWGYFDFNRF HCHFSPRDWQ
301 RLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTRTIANNLT STIQVFTDSE YQLPYVLGSA

361 HQGCLPPFPADVFMIPQY GYLTLNNGSQAVGRSSFYCLEY FPSQMLRTGN NFEFSYNFED
421 VPFHSSY AHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGT QQLLFSQAGP NNMSAQAKNW
481 LPGPCYRQQRVSTTLSQNNNSNFAWTGATK YHLNGRDSLV NPGVAMATHR DDEERFFPSS
541 GVLMFGKQGAGRDNVDYSSVMLTSEEEIRTTNPVATEQYG VVADNLQQQN AAPIVGAVNS
601 QGALPGMVWQNRDVYLQGPIWAKIPHTDGNFHPSPLMGGF GLKHPPPQIL IKNTPVPADP
661 PTTFNQAKLASFITQY STGQVSVEIEWELQKENSKRWNPE IQYTSNYYKS TNVDFAVNTE
721 GTYSEPRPIGTRYLTRNL
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15-3/15-5 variant VP1 capsid amino acid sequence (SEQ ID NQO:7)

1 MAADGYLPDWLEDNLSEGIR EWWDLKPGAPKPKANQQRQD NGRGLVLPGY RYLGPFNGLD
61 KGEPVNAADAAALEHDRAYDQQLQAGDNPYLRYNHADAEF QERLQEDTSF GGNLGRAVFQ
121 AKKRVLEPLGLVESPVRTAPGKKRPVEPSPQRSPDSSTGI GKRGQQPAKK RLNFGQTGDS
181 ESVPDPQPIGEPPAAPSGVGPNTMAAGGGAPMADNNEGAD GVGSSSGNWH CDSTWLGDRV
241 ITTSTRTWALPTYNNHLYRQISNGTSGGSTNDNTYFGYST PWGYFDFNRF HCHFSPRDWQ
301 RLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTRTIANNLT STIQVFTDSE YQLPYVLGSA

361 HQGCLPPFPADVFMIPQY GYLTLNNGSQAVGRSSFYCLEY FPSQMLRTGN NFEFSYNFED
421 VPFHSSY AHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGT QQLLFSQAGP NNMSAQAKNW
481 LPGPCYRQQRVSTTLSQNNNSNFAWTGATK YHLNGRDSLV NPGVAMATHR DDEERFFPSS
541 GVLMFGRQGAGRDNVDYSSVMLTSEEEIRTTNPVATEQYG VVADNLQQQN AAPIVGAVNS
601 QGALPGMVWQNRDVYLQGPIWAKIPHTD GNFHPSPLMGGF GLKHPPPQIL IKNTPVPADP
661 PTTFNQAKLASFITQY STGQVSVEIEWELQKENSKRWNPE IQYTSNYYKS TNVDFAVNTE
721 GTYSEPRPIGTRYLTRNL
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15-4 variant VP1 capsid amino acid sequence (SEQ ID NO:8)

1 MAADGYLPDWLEDNLSEGIREWWDLKPGAP KPKANQQRQD NGRGLVLPGY RYLGPFNGLD
61 KGEPVNAADAAALEHDRAYDQQLQAGDNPY LRYNHADAEF QERLQEDTSF GGNLGRAVFQ
121 AKKRVLEPLGLVESPVRTAPGKKRPVEPSP QRSPDSSTGI GKRGQQPAKK RLNFGQTGDS
181 ESVPDPQPIGEPPAAPSGVGPNTMAAGGGA PMADNNEGAD GVGSSSGNWH CDSTWLGDRV
241 ITTSTRTWALPTYNNHLYRQISNGTSGGST NDNTYFGYST PWGYFDFNRF HCHFSPRDWQ
301 RLINNNWGFRPKRLNFKLFNIQVKEVTQNE GTRTIANNLT STIQVFTDSE YQLPYVLGSA

361 HQGCLPPFPADVFMIPQYGYLTLNNGSQAV GRSSFYCLEY FPSQMLRTGN NFEFSYNFED
421 VPFHSSY AHSQSLDRLMNPLIDQYLYYLSR TQSTGGTAGT QQLLFSQAGP NNMSAQAKNW
481 LPGPCYRQQRVSTTLSQNNNSNFAWTGATK YHLNGRDSLV NPGVAMATHR DDEERFFPSS
541 GVLMFGKQGAGRDNVDYSSVMLTSEEEIRT TNPVATEQYG VVADNLQQQN AAPIVGAVNS
601 QGALPGMVWQNRDVYLQGPIWAKIPHTDGN FHPSPLMGGF GLKHPPPQIL IKNTPVPADP
661 PTTFNQARLASFITQYSTGQVSVEIEWELQ KENSKRWNPE IQYTSNYYKS TNVDFAVNTE
721 GTYSEPRPIGTRYLTRNL
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15-6 variant VP1 capsid amino acid sequence (SEQ ID NO:9)

1 MAADGYLPDWLEDNLSEGIREWWDLKPGAPKPK ANQQRQDNGRGLVLPGY RYLGPFNGLD
61 KGEPVNAADAAALEHDRAYDQQLQAGDNPYLRYNHADAEFQERLQEDTSF GGNLGRAVFQ
121 AKKRVLEPLGLVESPVRTAPGKKRPVEPSPQRSPDSSTGIGKKGQQPAKK RLNFGQTGDS
181 ESVPDPQPIGEPPA APSGVGPNTMAAGGGAPMADNNEGADGVGSSSGNWH CDSTWLGDRV
241 ITTSTRTWALPTYNNHLYRQISNGTSGGSTNDNTYFGYSTPWGYFDFNRF HCHFSPRDWQ
301 RLINNNWGFRPKRLNFKLFNIQVKEVTQNEGTRTIANNLTSTIQVFTDSE YQLPYVLGSA

361 HQGCLPPFPADVFMIPQY GYLTLNNGSQA VGRSSFYCLEYFPSQMLRTGN NFEFSYNFED
421 VPFHSSY AHSQSLDRLMNPLIDQYLYYLSRTQSTGGTAGTQQLLFSQAGP NNMSAQAKNW
481 LPGPCYRQQRVSTTLSQNNNSNFAWTGATK YHLNGRDSLVNPGVAMATHR DDEERFFPSS
541 GVLMFGRQGAGRDNVDYSSVMLTSEEEIRTTNPVATEQYGVVADNLQQQN AAPIVGAVNS
601 QGGALPGMVWQNRDVYLQGPIW AKIPHTD GNFHPSPLMGGFGLKHPPPQIL IKNTPVPADP
661 PTTFNQARLASFITQYSTGQVSVEIEWELQKENSKRWNPEIQYTSNYYKS TNVDFAVNTE
721 GTYSEPRPIGTRYLTRNL
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FIX39 nucleic acid sequence (SEQ ID NO:10)

ATGCAGAGGGTGAACATGATCATGGCTGAGAGCCCTGGCCTGATCACCATCTGCCTGCTGGGCTA
CCTGCTGTCTGCTGAATGTACAGTTTTTCTTGATCATGAAAATGCCAACAAAATTCTGAATAGACC
AAAGAGGTATAACTCTGGCAAGCTTGAAGAGTTTGTACAGGGGAATCTGGAGAGAGAGTGTATGG
AAGAGAAGTGCAGCTTTGAGGAAGCCAGAGAAGTGTTTGAAAATACAGAGAGAACAACTGAATT
TTGGAAGCAGTATGTGGATGGTGATCAATGTGAGAGCAATCCCTGCTTGAATGGGGGGAGCTGTA
AAGATGATATCAACAGCTATGAATGTTGGTGTCCCTTTGGATTTGAGGGGAAAAACTGTGAGCTTG
ATGTGACCTGTAATATCAAGAATGGCAGGTGTGAGCAATTTTGCAAGAATTCTGCTGATAACAAA
GTGGTCTGTAGCTGCACTGAGGGATATAGGCTGGCTGAAAACCAGAAGAGCTGTGAACCTGCAGT
GCCTTTTCCCTGTGGGAGAGTGTCTGTGAGCCAAACCAGCAAGCTGACTAGGGCTGAAGCAGTCTT
TCCTGATGTAGATTATGTGAATAGCACTGAGGCTGAGACAATCCTTGACAATATCACTCAGAGCAC
ACAGAGCTTCAATGACTTCACCAGGGTGGTAGGAGGGGAGGATGCCAAGCCTGGGCAGTTCCCCT
GGCAGGTAGTGCTCAATGGAAAAGTGGATGCCTTTTGTGGAGGTTCAATTGTAAATGAGAAGTGG
ATTGTGACTGCAGCCCACTGTGTGGAAACTGGAGTCAAGATTACTGTGGTGGCTGGAGAGCACAA
TATTGAGGAAACTGAGCACACTGAGCAGAAGAGGAATGTGATCAGGATTATCCCCCACCACAACT
ACAATGCTGCTATCAACAAGTACAACCATGACATTGCCCTCCTGGAACTGGATGAACCCCTGGTCT
TGAACAGCTATGTGACACCCATCTGTATTGCTGATAAAGAGTACACCAACATCTTCTTGAAATTTG
GGTCTGGATATGTGTCTGGCTGGGGCAGGGTGTTCCATAAAGGCAGGTCTGCCCTGGTATTGCAGT
ATTTGAGGGTGCCTCTGGTGGATAGAGCAACCTGCTTGCTGAGCACCAAGTTTACAATCTACAACA
ATATGTTCTGTGCAGGGTTCCATGAAGGTGGTAGAGACAGCTGCCAGGGAGATTCTGGGGGTCCC
CATGTGACTGAGGTGGAGGGAACCAGCTTCCTGACTGGGATTATCAGCTGGGGTGAGGAGTGTGC
TATGAAGGGAAAGTATGGGATCTACACAAAAGTATCCAGATATGTGAACTGGATTAAGGAGAAAA
CCAAGCTGACTTGA

Figure 10
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FIX19 nucleic acid sequence (SEQ ID NO:11)

ATGCAGCGCGTGAACATGATCATGGCCGAGAGCCCTGGCCTGATTACCATCTGCCTGTTAGGATAT
CTACTCAGTGCTGAATGTACAGTTTTTCTTGATCATGAAAACGCCAACAAAATCCTGAACCGGCCC
AAGCGGTACAACTCAGGCAAGCTGGAAGAGTTCGTGCAGGGCAACCTGGAACGGGAGTGCATGG
AAGAGAAGTGCAGCTTCGAGGAAGCCCGGGAGGTGTTCGAGAACACCGAGCGGACCACCGAGTT
CTGGAAGCAGTACGTGGACGGCGACCAGTGCGAGTCAAACCCCTGCCTGAACGGCGGCAGCTGCA
AGGACGATATCAACAGCTACGAGTGCTGGTGCCCCTTCGGCTTCGAGGGCAAGAACTGCGAGCTG
GACGTGACCTGCAACATCAAGAACGGCCGCTGCGAGCAGTTCTGCAAGAACAGCGCCGACAACAA
GGTGGTGTGCTCATGCACTGAGGGCTACCGGCTGGCCGAGAACCAGAAGAGCTGCGAGCCCGCCG
TGCCCTTCCCCTGCGGCAGAGTGTCCGTGAGCCAGACCAGCAAGCTGACCAGGGCCGAGGCCGTG
TTCCCTGACGTGGACTACGTGAACTCAACCGAGGCCGAGACAATCCTGGACAACATCACCCAGAG
CACCCAGTCCTTCAACGACTTCACCCGGGTGGTGGGCGGCGAGGACGCCAAGCCCGGCCAGTTCC
CTTGGCAGGTGGTGCTGAACGGCAAGGTGGACGCCTTCTGCGGCGGCTCAATCGTGAACGAGAAG
TGGATCGTGACAGCCGCCCACTGCGTGGAGACAGGCGTGAAGATCACCGTGGTGGCCGGCGAACA
CAATATCGAGGAAACCGAGCACACCGAGCAGAAACGGAACGTGATCCGGATTATCCCCCACCACA
ACTACAACGCCGCCATCAACAAGTACAACCACGATATCGCCCTGCTGGAACTGGACGAGCCTCTG
GTGCTGAATTCATACGTGACCCCCATCTGTATCGCCGACAAAGAGTACACCAACATCTTTCTGAAG
TTCGGCAGCGGCTACGTGTCCGGCTGGGGCAGGGTGTTCCACAAGGGCCGCAGCGCCCTGGTGCT
GCAGTACCTGCGGGTGCCCCTGGTGGACAGAGCCACCTGCCTGCGGTCAACCAAGTTCACCATCTA
CAACAACATGTTCTGCGCCGGCTTCCACGAGGGCGGCAGGGACAGCTGCCAGGGCGACAGCGGCG
GACCCCACGTGACCGAGGTGGAGGGCACCAGCTTTCTGACCGGCATCATCTCATGGGGCGAGGAA
TGCGCCATGAAGGGCAAGTACGGAATCTACACTAAGGTGTCAAGATACGTGAACTGGATCAAAGA
GAAAACCAAGCTGACCTGA
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PAAV-ApoE hAAT-FIX39 (SEQ ID NO:12)

LOCUS FIX39 11125 bp DNA
DEFINITION AKA FIX39 Step 4.
ACCESSION urn.local...e-3um3omk
VERSION urn.local...e-3um3omk
KEYWORDS
SOURCE
ORGANISM
FEATURES Location/Qualifiers

repeat region

enhancer

promoter

5'UTR

CDS

intron

3'UTR

Terminator

repeat region

misc_feature

Gene

rep_origin

1..141

/Imported from="<a
href=""http://wishart.biology.ualberta
sMapper</a>"

/Transferred From="LAAV-2 ITR"
/Transferred Similarity="100.00%"
/modified by="User"

/label="AAV2 ITR"

152..472

/created by="User"

/modified by="User"

/Transferred From="ApoE HCR-1"
/Transferred Similarity="100.00%"
/label="ApoE HCR-1"

482..878

/vntifkey=21

/ApEinfo fwdcolor="#ffffoo"
/ApEinfo revcolor="#0080ff"
/Transferred From="hAAT Promoter"
/Transferred Similarity="100.00%"
/modified by="User"

/label="hAAT Promoter"

879..907

/created by="User"

/label="FIX 5'UTR"

order (908..995,2434..3731)
/created by="User"

/Transferred From="hFIX CDS"
/Transferred Similarity="79.22%"
/modified by="User"

/label="hFIX CDS"

996..2433

/created by="User"

/Transferred From="hFIX Intron"
/Transferred Similarity="100.00%"
/modified by="User"

/label="hFIX Intron"

3732..3779

/created by="User"

/label="hF9 3' UTR"

3820..4047

/Imported from="<a
href=""http://wishart.biology.ualberta
sMapper</a>"

/Transferred From="bGH PA term"
/Transferred Similarity="100.00%"
/label="bGH_ PA term"

complement (4097..4204)

/modified by="User"

/label="AAV2 ITR"

4219..8579

/modified by="User"
/label="Lambda Stuffer"
complement (8491..8580)

/Imported from="<a
href=""http://wishart.biology.ualberta

sMapper</a>"

/Transferred From="cosN"
/Transferred Similarity="100.00%"
/label="cosN"

8680..8986

/modified by="User"

/label="F1 Ori"
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misc.

_marker

rep_origin

ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141

cctgecaggea
gggcgacctt
actccatcac
ctcaccctge
ctctgaagtce
gcaagcagca
aggtcagaga
cggtggagag
ggatcttget
aagtggtact
cgetgtggtt
actgcccagg
ttagcccctyg
tcccecagttyg
tcagctteag
aaaggttatg
cctgetggge
tgagtatgct
attacatgat
ctggttettt
tgcttatgat
cctgttaaaa
tagcagaata
atcaaattgg
agatatgtga
attatatatc
getgttagtt
aaacatcttg
aaagcaagct
ttgtttttte
aattatccca
caactttcta
gcaccccocag
aatccaccte
atttgggcaa
cctcaatgag
ttctttttea
ttctettgac
tgtgggaaca
tggattaaaa
ctaaaactaa
aaattctgaa
atctggagag
aaaatacaga
gcaatccctg
gtccctttgg
gcaggtgtga
agggatatag
ggagagtgtc
tagattatgt
agagcttcaa
cctggcaggt
agaagtggat
ctggagagca
ttatccccca
tggaactgga
aagagtacac
tgttccataa
gagcaacctg
tccatgaagg
tggagggaac
gaaagtatgg
agctgacttyg
gatctagage
agccatctgt
ctgtccttte
ttctggggayg

atgctgggga
gatccactag

cgctegetea

9284..10096

13/50

/modified by="User"
/label="Kan R"
complement (10453..11120)
/modified by="User"
/label="pUC Ori"

gctgegeget
tggtegeceg
taggggttcc
ccecttecaa
cacactgaac
aacagcaaac
cctetetggg
gagcagaggt
accagtggaa
ctceccagaga
tctgagecag
caaagcgtcc
tttgctecte
ccectetgga
gcaccaccac
cagagggtga
tacctgectgt
tgccttttag
ttgacagcaa
gttagctagg
gcaataaggt
aacagtcatc
tagtgaaaaa
gaaacaaaag
caattcaagg
ttcaatttaa
atcaccaaag
gagttgatat
taagaattga
acaactacag
tttggacaaa
gaatcaaatc
aaagctgact
cctggaccat
ccatattetg
ctattttcaa
tccaaagtaa
taaaagtaaa
tcacagattt
acaaagactt
agaattattc
tagaccaaag
agagtgtatg
gagaacaact
cttgaatggg
atttgagggg
gcaattttge
gctggetgaa
tgtgagccaa
gaatagcact
tgacttcacc
agtgctcaat
tgtgactgca
caatattgag
ccacaactac
tgaacccctyg
caacatcttce
aggcaggtct
cttgctgage
tggtagagac
cagcttectyg
gatctacaca
atgaaagatg
tgaattcctyg
tgtttgccce
ctaataaaat
tggggtggag
tgcagtggge
ggccgeagga
ctgaggcage

cgetegetcea
gcctcagtga
tgcggectag
ccocteagtt
aaacttcage
acacagccct
cccatgecac
tgtcctggeg
cagccactaa
ctgtctgact
gtacaatgac
gggcagcgta
cgataactgg
tccactgett
tgacctggga
acatgatcat
ctgctgaatg
atatagaaat
tattgaagag
ttttcttett
ttaataaaca
tccttggttt
aaataaccac
cacaaacagt
tttcagaagt
agttttagtt
ctttteatgg
ttggggaaac
cacaaagagt
tgactttatt
cagcatgtte
tagtagctga
ggccctgtgg
aattaggctt
aaaacagccc
gtgatgacaa
attcaaatat
attgaatttt
tggctccatyg
tcttaagaga
ttttacattt
aggtataact
gaagagaagt
gaattttgga
gggagctgta
aaaaactgtg
aagaattctg
aaccagaaga
accagcaagc
gaggctgaga
agggtggtag
ggaaaagtgg
gcccactgtyg
gaaactgagc
aatgctgcta
gtcttgaaca
ttgaaatttg
gccctggtat
accaagttta
agctgccagg
actgggatta
aaagtatcca
gatttccaag
cagccagggy
tccececttge
gaggaaattyg
caggacagca
tctatggett
acccctagtg

cegggetttyg

ctgaggeegce
gcgagcegage
taggctcaga
ccecatcetece
ctactcatgt
cecectgeetge
ctccaacatc
tggtttaggt
ggattctgca
cacgccaccc
tccttteggt
ggcgggcegac
ggtgaccttg
aaatacggac
cagtgaatac
ggctgagage
tacaggtttyg
atctgattct
tctaacagec
cttecactttt
ctgttcagtt
aaaaaaatta
agtatttttg
ggccttattt
atgtaaggag
aaaacataaa
attaggaaaa
acaatactca
aggaagttag
tatttcccag
tcacagtaag
cagtaccagg
ttcccactece
ctgttcttea
agccagggtg
agtgtgaagt
gattagaaat
aattcctaaa
ccctaaagag
tgtaaaattt
cagtttttet
ctggcaaget
gcagctttga
agcagtatgt
aagatgatat
agcttgatgt
ctgataacaa
gctgtgaacc
tgactagggc
caatccttga
gaggggagga
atgccttttyg
tggaaactgyg
acactgagca
tcaacaagta
gctatgtgac
ggtctggata
tgcagtattt
caatctacaa
gagattctgg
tcagctgggg
gatatgtgaa
gttaattcat
gatcagccte
cttecttgac
catcacattyg
agggggagga
ctgaggcaga
atggagttgg
ccegggegge

Figure 12A cont.

ccgggeaaag
gcgeagagag
ggcacacagg
agcagctgtt
ccctaaaatyg
tgaccttgga
cactcgaccc
agtgtgagag
gtgagagcag
cctccaccett
aagtgcagtyg
tcagatccca
gttaatattc
gaggacaggg
cactttcaca
cctggectga
tttecttttt
gtettettea
agcacccagg
aaaactaaat
cagtatttgg
aaagtgggaa
tttggactta
acacaaaaag
gtgtgtctet
gattaacctt
aatcattttg
gttgagttcc
ctattgcaac
aggaaggcat
cacttatcac
atcaggggtg
agacatgatg
ggagacattt
atggatcact
taagggctca
ctgacctttt
tcteccatgtyg
aaattggett
tcatgatgtt
tgatcatgaa
tgaagagttt
ggaagccaga
ggatggtgat
caacagctat
gacctgtaat
agtggtctgt
tgcagtgcct
tgaagcagtc
caatatcact
tgccaagect
tggaggttca
agtcaagatt
gaagaggaat
caaccatgac
acccatctgt
tgtgtctgge
gagggtgcct
caatatgttc
gggtccccat
tgaggagtgt
ctggattaag
tggaattgaa
tactgtgcct
cctggaaggt
tctgagtagg
ttgggaagac
aagaaccagc
ccactcecte
ctcagtgage
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cecegggegte
ggagtggcca
agtttctggy
tgtgtgctge
ggcaaacatt
gctggggcag
cttggaattt
gggtaccegg
agggccagcet
ggacacagga
gaagctgtac
gccagtggac
accagcagcc
cecetgtetec
atctgctage
tcaccatctyg
tataatacat
ctaaattttg
ttggtaagta
agatggacaa
tcatgtaatt
aacaaagaaa
ccactttgaa
tctgatttta
aattttttaa
tcattagcaa
tctcectatete

ctaggggaga
atatatcact

acagggaaga
acttacttgt
ccaaccctaa
tcagctgtga
gttcaaagtc
ttgcaaagat
tttgagaact
attactggaa
tatacagtac
tcagattatt
ttcttttttg
aatgccaaca
gtacagggga
gaagtgtttg
caatgtgaga
gaatgttggt
atcaagaatyg
agctgcactyg
tttecctgtg
tttectgatg
cagagcacac
gggcagttce
attgtaaatyg
actgtggtgg
gtgatcagga
attgccctee
attgctgata
tggggcaggg
ctggtggata
tgtgcagggt
gtgactgagg
gctatgaagg
gagaaaacca
aattaacaga
tctagttgec
gccactceccea
tgtcattcta
aatagcaggc
tggggctcga
tctgegeget
gagcgagege
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4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761

gcagctgect
caacattcge
attgccatgg
tcgagaaaga
catatcgege
ttaagccget
acattttgaa
gcatgatatt
ctegttgtgg
acttcgacgt
cccgaaacag
ctgcacaaca
cagtgctett
tgcgtacagg
tctgtcectga
agcgggtgge
cgaacaaatc
ttcctaatta
catgacctgt
tttgcaatgg
gacgcaacga
ctaagtagca
attggttcge
caataatcaa
acgtcagaaa
ttactccgat
cggacgctac
agacttctct
tttacctatg
ggcttcactg
aaaattcaaa
attatctccg
cgtgataacyg
gcgaacgegg
aaatacacga
gcegetggte
accgcectoag
tatttcaccc
tatattaatg
gtgagcaata
atccatttac
ttttggetge
tggtttectt
atcctgtaat
cgatgetttt
gagttgaaat
tgtattcceg
gggaataatt
gcecceaggtge
gtgttctgaa
tgttcatgga
tgctgaaatg
tttettgaga
ttttctaaca
tgacgtttta
atttctttaa
gtagtttgca
tgatttatgt
cggtectget
tcaaatctte
catggagcga
gtgtaaaaaa
gtatagaaca
acgataataa
ttcaaactat
aaaactgcaa
gttcggaggg
tcttttetga
accctttttg
tgcgggttgt
gtcgetgatt
cgatacctge
tatgtagatg
ggcggegacc
catacgtcaa
gtggttacge
ttctteecett

gcaggggceag
ttatgcggat
tacaggccgt
gtgcggaaga
tgtgacgatg
gtatgacgcet
tgcggtcaca
gacttattga
tagtgagatg
atcgtctgga
ttcgcaggta
ggtaagagca
tcecgttgtge
cgtcatecgec
attcattagt
aggaggtcge
tgattactaa
aatagagcaa
tggccgecat
cgtacctteg
tgtgcgccat
atctcgetta
ttatcaaacyg
cgtaaggegt
accagaaatc
caccctegea
cagcttettt
ccgaaaagte
attgatcgtg
cogggegetyg
gaagcgggceyg
ctctggttat
ccattaccta
caattactga
aggagttage
gtcegteggtt
gcgtggataa
tcagagagag
agcagtgcag
cacacgcgcet
gaatgtttge
atcgacagtt
tggtgctact
aagcagggcc
tgaagttcge
ttcatattgt
gattaactat
aaaacgatge
tgacacggaa
tgctctcagt
tatttgtaac
tgatttetct
atttaacatt
cgatgtgaat
gttcagaata
aaatggcaac
ttatcgtttt
caaatattag
ggcattctgyg
atacagaaag
caaaatgaat
tatgcttaat
taaggtgtct
tatgaaggat
ttagtctgtg
ctcaattact
aagaacgcgg
cgttagtete
ctcaagagceg
tgttctgegg
tgtattgtct
gtcataattyg
ataatcatta
tgcctgatge
agcaaccata
gcagcgtgac
cctttetege
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cttgaaggaa
tattgccgta
gcggttgata
tgcaaaggcyg
ctaatcccaa
ctggtggtge
cgttagecage
ataaaattgg
aaaagaggcg
actccaacca
atagttagag
ttgagtcgat
tgaattaagc
gcccagcaac
aatagttacg
gctaacaacc
acacagtagce
atccccttat
tctegeggea
cggcagatat
tatcgectag
tataacgagc
cttegetget
tcctegatat
atggttatga
aacttgtcac
ccegttggtyg
aggacgctgt
gtgatatccg
gttatggtca
gaacggtcag
ctgcatcatce
caaagcccag
catgcagatg
tgatgctaaa
gcacatcaaa
tgcagcctee
gctgatcact
atagagttge
tccagecggag
tgggtttetg
ttcttetgee
gctgeeggtt
agcgcagtag
agaatcgtat
taatatttat
gtccacagec
acacagggtt
gaaaccggac
aaatagtaat
ccatcggaaa
tgatttcaac
tacaaccttt
attatctgtg
agacaattca
ctgagccatt
tatcgtttca
gaatgtttte
agggaaatac
atttgaagta
aaagaacaat
agcaccattt
ctggaagcat
tattccctgg
acagagccaa
gcaatgccoct
gatgttecatt
cgacggeagyg
atgttaattt
gttctgttet
gaagttgttt
attatttgac
tcactttacyg
ggtattttet
gtacgecgcce
cgctacactt
cacgttegee

atactaaggc
gtgccgegac
ttgccaaaac
tcggctatte
accttaccca
aatgccacaa
atgattgcca
gtaaatttga
gcgettacta
tcgcaggcag
cctgcataac
aatcgtgaag
gaataccgga
agcacaaccc
ctgeggectt
tcctgeegtt
ctggatttgt
tgggggtaag
aaggaacaag
aatggcggtg
ttcattegtg
gtgtttatcg
aaaaaagccg
gctggegtgg
cgtcattgta
gctaaaccca
ggatgcctac
ggcattgcag
tcaggcaatc
gttcgageat
agagattgat
gtctgectgt
cgcgacaaaa
cgtcagegtyg
gctgaaaatyg
gcagtectgte
ccacgactgyg
atgcaaaaac
ccatatcgat
tataaatgcc
ttttaacaac
caattccaga
tgttttgaac
cgagtageat
gtgtagaaaa
taatgtatgt
ctgacgggga
tagcgcgtac
gttatgattt
gaattatcaa
actcctgett
ctatcatagyg
ttaagtcctt
gctagatagt
cagtctaaat
ggtaaaacct
atctggtctg
acttaatagt
aaccgacaga
atattttaac
ctgctgatga
ctatgagtta
tcagagcaat
tggttgactg
cacgcagtet
cgtaattaag
cttcatcact
cttcaatgac
gttcaatcat
tcgttgacat
ttacgttaag
gtggtttgat
ggtcctttec
ccttacgeat
tgtagcggcg
gccagegect
ggcttteocece

Figure 12A cont.

aaaggtactg
gcegggggcea
agagctgtgg
aaggatgcca
acccacctgg
agaagagtca
cggatggcaa
ctcaacgatg
ccgattecege
agaggtctge
ggtttcggga
agtcggcgag
agcagaaccg
aaactgagcc
ttacacatga
ttgccegtge
tctatcagta
acatgaagat
gcatcggggce
cgtttacaaa
accttctega
gctacatcgg
gagtagaaga
tcggagggaa
ggcggagage
aaactcaaat
cgcaagcagce
cagattaagg
gaccgttgea
aaggctgaca
gtatgagcag
catgggctgt
atgccagaga
atgttgctge
atgctctgeg
agtcagtgeg
cagacaccgc
aactggaagg
gggcaactca
taaagtaata
attttctgeg
aacgaagaaa
agtaaacgtc
ttttttecatyg
ttaaacaaac
caggtgcgat
acttcteotge
acgtattgca
agcgtggaaa
aggtatagta
tagcaagatt
acgtttctat
ttattaacac
aaatataatg
cttttegeac
tccatgtgat
acctcocttgt
attggttgeg
tgtatgtaag
cgctagatga
tcccteegtyg
ccctgatgtt
tgaggcagcg
atcaccataa
gtcactgtca
tgaatttaca
tttaattgat
ccaggcetgag
ttggttagga
gaggttgcce
ttgatgcaga
ggcctecacyg
ggtgatccga
ctgtgeggta
cattaagcge
tagcgccege
gtcaagctct
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caagtgcteg
agatgcagag
gggagagttg
gcaagcgcag
tcacgcactyg
atcgcagaca
catattaacg
ggttaatteg
ctagttggte
aaaatgcaat
ttttttatat
cctggttage
gatcaccaaa
gtagccactg
ccttegtgaa
atatcggtca
atcgacctta
gccagaaaaa
aatccttgeg
aacagtaatc
cttecgecgga
tactgactcg
tggtagaaat
ctgataacgg
tatttactga
caacaggcgc
ttggcctgaa
agcgtggege
gcaatatctg
goctgattge
agtcaccgeg
taatcattac
actgaagctyg
gctegatgea
tgatgatgtt
tgaagccacc
tgaacgggat
aacccagaag
tgcaattatt
aaaccgagca
ccgocacaaa
tgatgggtga
tgttgagcac
gtgttattecc
cctaaacaat
gaatcgtcat
gggagtgtcc
ttatgccaac
gatttgtgta
atatctttta
ttcectgtat
aagatgcgtyg
ggtgttateg
tgagacgttg
ttgatcgaat
acgagggcgce
gttttgttga
taacaaagtg
gccaacgtge
agagcaagcg
gatctgattce
gtaattgcat
ttggtgaagc
ctgctaatca
ggaaagtggt
atatcgtcct
gtatatgcte
aaattcccgg
aagcggatgt
cgtattcagt
tcaattaata
cacgttgtga
caggttacgg
tttcacaccyg
ggcgggtgtg
tccttteget
aaatcggggag
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//

8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101

ctceeocetttag
ggtgatggtt
gagtccacgt
tcgggcetatt
acaacgtcegt
ccctttegec
gcgcagcoctg
taatgctctg
tcaaatgaaa
gtttctgtaa
atcggtctge
aaataaggtt
aaagcttatg
aatcactcge
cgegateget
ctgccagege
ctgttttece
gcttgatggt
taacatcatt
tcccatacaa
acccatataa
gttgaatatg
ttcatgatga
ggctttgttyg
acaacgcaga
acaaagctct
cctggtatga
gcgtcagace
atctgetget
gagctaccaa
gttcttetag
tacctcegetce
accgggttgg
ggttegtgea
cgtgagctat
agecggceaggyg
ctttatagtc

tcaggggggce
ttttgctgge

ggttcecgatt
cacgtagtgg
tctttaatag
cttttgattt
gactgggaaa
agctggegta
aatggcgaat
ccagtgttac
ctgcaattta
tgaaggagaa
gattccgact
atcaagtgag
catttctttc
atcaaccaaa
gttaaaagga
atcaacaata
ggggatcgcea
cggaagaggce
ggcaacgcta
tcgatagatt
atcagcatcc
gctcataaca
tatattttta
aataaatcga
cogtteogtyg
catcaaccgt
gtcagcaaca
ccgtagaaaa
tgcaaacaaa
ctetttttec
tgtagccgta
tgctaatcct
actcaagacg
cacagcccag
gagaaagcgc
tcggaacagg
ctgtegggtt

ggagcctatg
cttttgctca
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tagtgcttta
gccategece
tggactcttyg
agacctgcag
accctggegt
atagcgaaga
gecgatttatt
aaccaattaa
ttcatatcag
aactcaccga
cgtccaacat
aaatcaccat
cagacttgtt
ccgttattea
caattacaaa
ttttecacctyg
gtggtgagta
ataaattccg
cctttgecat
gtcgeacctyg
atgttggaat
ccocttgtat
tcttgtgcaa
acttttgetg
gcaaagcaaa
ggctcectca
ccttetteac
gatcaaagga
aaaaccaccg
gaaggtaact
gttaggccac
gttaccagtyg
atagttaccg
cttggagcga
cacgcttece
agagcgcacg
tcgeccaccte
gaaaaacgcc
catgt

cggcacctag
tgatagacgg
ttccaaactg
gcatgcaage
tacccaactt
ggcccgeacca
caacaaagcc
ccaattctga
gattatcaat
ggcagttcca
caatacaacc
gagtgacgac
caacaggcca
ttcgtgattg
caggaatcga
aatcaggata
accatgcatc
tcagccagtt
gtttcagaaa
attgccegac
ttaatcgegg
tactgtttat
tgtaacatca
agttgaagga
agttcaaaat
ctttetgget
gaggcagacc
tcttettgag
ctaccagegyg
ggcttcagca
cacttcaaga
gctgetgeca
gataaggcgce
acgacctaca
gaagggagaa
agggagctte
tgacttgage
agcaacgcgg

Figure 12A cont.

accccaaaaa
tttttegece
gaacaacact
ttggcactgg
aatcgeettyg
gatcgcectt
gcegteocoegt
ttagaaaaac
accatatttt
taggatggca
tattaatttc
tgaatccggt
gccattacge
cgectgageg
atgcaaccgg
ttcttctaat
atcaggagta
tagtctgacc
caactctgge
attatcgega
cttecgagcaa
gtaagcagac
gagattttga
tcagatcacyg
caccaactgg
ggatgatggg
tctecgacgga
atcectttttt
tggtttgttt
gagcgcagat
actctgtage
gtggcgataa
agcggtceggg
ccgaactgag
aggcggacag
cagggggaaa
gtegattttt
cctttttacg
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acttgatttg
tttgacgttg
caactctatc
cegtegtttt
cagcacatcc
cccaacagtt
caagtcagcg
tcatcgagea
tgaaaaagcc
agatcctggt
ccctegteaa
gagaatggca
tcgtcatcaa
agacgaaata
cgcaggaaca
acctggaatg
cggataaaat
atctecatctg
gcatcggget
gcccatttat
gacgtttcce
agttttattg
gacacaacgt
catctteceeg
tccacctaca
gcgattcoagg
gttccactga
tctgegegta
gcecggatcaa
accaaatact
accgcctaca
gtegtgtett
ctgaacgggyg
atacctacag
gtatccggta
cgectggtat
gtgatgcteg
gttcctggee
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phFIX39v2 (SEQ ID NO:26)
LOCUS DhFIX39v2
FEATURES

repeat region

enhancer

promo

CDS

intro

3'UTR

Termi

repea

ter

i1}

nator

t region

misc feature

rep o

CDS

rep_o

ORIGIN

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501

rigin

rigin

coctgeaggea
gggcgacctt
actccatcac
ctoaceetge
ctotgaagte
gcaagcagcea
aggtcagaga
cggtggagag
ggataettget
aagtggtact
cgctgtggtt
actgceccagg
ttagcccctyg
tcececegtty
tcagcttcag
aaaggttatg
cetgetggge
tgagtatget
attacatgat
ctggttettt
tgcttatgat
cctgttaaaa
tagcagaata
atcaaattgg
agatatgtga
attatatatc

16/50

11199 bp

Location/Qualifiers

1..141

/label="AAV2 ITR!

152..472

/label="ApoE HCR-1"

482..878

/label="hAAT Promoter"
order(908..995,2434_.3731)
/label="hFIX CDS"

996..2433

/label="hFIX Intron"

3732..3779

/label="hF9$ 3' UTR"

3820..4047

/label="bGH PA term"
complement (4097..4237)
/label="AAV2 ITR"

DNA

/label="Eukaryotic Stuffer"

4248..8713
8754..5060
/label="F1

Orit

complement (9355..10170)
/label="Xanamycin resistance"
complement (10527..11194)

/label="pUC Ori"

getgegeget
tggtcgeceg
taggggttcce
ccecttacaa
cacactgaac
aacagcaaac
cctctctggg
gagcagaggt
accagtyggaa
ctecccagaga
tctgagccag
caaagcegtcece
tttgctecte
ceeetetgga
gcaccaccac
cagagggtga
tacctgetgt
tgccttttag
ttgacagcaa
gttagetagg
gcaataaggt
aacagtcatc
tagtgaaaaa
gaaacaaaag
caattcaagg
ttcaatttaa

SUBSTITUTE SHEET (RULE 26)

cgetegetaoa
gcctcagtga
tgcggcectag
aaccteagtt
aaacttcage
acacagccct
cccatgccac
tgtcctggeg
cagecactaa
ctgtcetgact
gtacaatgac
gggcagegta
cgataactgyg
tccactgett
tgacctggga
acatgatcat
ctgetgaatg
atatagaaat
tattgaagag
ttttettett
ttaataaaca
teccttggttt
aaataaccac
cacaaacagt
tttcagaagt
agttttagtt

Figure 12B

ctgaggeege
gcgagegage
taggctcaga
cacatactee
ctactcatgt
cectgectge
ctccaacatc
tggtttaggt
ggattetgea
cacgccacee
tccttteggt
ggcgggcgac
ggtgaccttyg
aaatacggac
cagtgaatac
ggctgagagc
tacaggtttg
atctgattcet
tctaacagcec
cttecactttt
ctgttcagtt
aaaaaaatta
agtatttttyg
ggccttattt
atgtaaggag
saaacataaa
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circular UNA

cogggoeaaag
gcgcagagag
ggcacacagg
agcagaetgtt
ccctaaaatg
tgaccttgga
cactcgaccc
agtgtgagag
gtgagageag
cctccacett
aagtgcagtg
tcagatccca
gttaatattc
gaggacaggg
cactttcaca
cctggectga
tttcettttt
gtcttcectteca
agcacccagg
aaaactaaat
cagtatttgg
aaagtgggaa
tttggactta
acacaaaaag
gtgtgtetat
gattaacctt

acegggegte
ggagtggceca
agtttctggg
tgtgtgetge
ggcaaacatt
getggggeag
cttggaattt
gggtacccgg
agggecaget
ggacacagga
gaagctgtac
gccagtggac
accagcagec
cectgtetec
atctgctage
tcaccatctg
tataatacat
ctaaattttg
ttggtaagta
agatggacaa
tcatgtaatt
aacaaagaaa
ccactttgaa
tetgatttta
aattttttaa
tcattagcaa
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2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3801
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821

cctcaatgag
ttetttttea
ttcetettgac
tgtgggaaca
tggattaaaa
ctaaaactaa
aaattctgaa
atetggagag
aaaatacaga
gcaatccctg
gtecctttgg
geaggtgtga
agggatatag
ggagagtgte
tagattatgt
agagcttcaa
cctggcaggt
agaagtggat
ctggagagca
ttatccccca
tggaactgga
aagagtacac
tgttecataa
gagcaacctg
tccatgaagg
tggagggaac
gaaagtatgg
agcetgacttg
gatctagage
agccatctgt
ctgtecttte
ttctgggggg

atgetgggga
gatccactag

cgetegetea
gacteagtga
tgtetcagty
cteccaattga
agttacaact
cagggtcett
ggctagttag
ctagtctgac
ctaagaaata
caaacatccet
ecttggtttt
ggtatgagat
ggggaaaatg
ttttgttagt
zatttatget
ttectaacct
c¢ctacttace
gattcatttg
tgctctaggt
tagtcattga
ggactagcett
gatttttatc
gtctaaagac
tataataact
catctctgta
eggccaaage
ttctttaggt
gatactgtta
tagecattgte

ctattttcaa
tecaaagtaa
taaaagtaaa
tcacagattt
acaaagactt
agaattatte
tagaccaaag
agagtgtatg
gagaacaact
cttgaatggg
atttgagggg
gcaattttge
getggetgaa
tgtgagccaa
gaatagcact
tgacttcacc
agtgctcaat
tgtgactgca
caatattgag
ccacaactac
tgaaccecetyg
caacatette
aggcaggtet
cttgctgage
tggtagagac
cagctteetg
gatectacaca
atgaaagatg
tgaattectg
tgtttgecce
ctaataaaat
tggggtgggg
tgeagtggge
ggcegcagga
etgaggeegg
gcgagegage
caaageectyg
ttgtcageat
gaacatattt
cteetetggt
gcecaggatgy
tecectgacaaa
tggttgtgtt
tgccaaggaa
ggaatgttty
gtetgettgy
ggaaggctta
catagtctaa
ctteattgace
ttaactcraa
cacceaagtt
tttgtgatgt
catttgacty
aatgcattte
tgtagagcca
atctgagata
cttagtgtaa
ttgcatgtta
gctaggtgta
tgaggaaagt
caaaaataga
actattggta
teettgteat
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gtgatgacaa agtgtgaagt
attcaaatat gattagaaat
attgaatttt aattcctaaa
tggcetcecatg ccctaaagag
tcettaagaga tgtaaaattt
ttttacattt cagtttttcet
aggtataact ctggcaaget
gaagagaagt gcagcetttga
gaattttgga agcagtatgt
gggagctgta aagatgatat
aaaaactgtg agcttgatgt
aagaattctg ctgataacaa
aaccagaaga getgtgaace
accagcaage tgactaggge
gaggctgaga caatccttga
agggtggtag gaggggagga
ggaaaagtgg atgccttttg
gcccactgtg tggaaactgg
gaaactgagc acactgagca
aatgcetgceta tcaacaagta
gtettgaaca getatgtgac
ttgaaatttg ggtctggata
geccetggtat tgcagtattt
accaagttta caatctacaa
agctgcecagg gagattcetgg
actgggatta tcagctgggg
aaagtatcca gatatgtgaa
gatttccaag gttaattcat
cagecagggg gatcecagecte
tceccecttge cttecttgac
gaggaaattg catcacattg
caggacadgca addggdagdggda
totatggett ctgaggcaga
acccctagtg atggagttgg
gegaccaaag gtegecegac
gaegeagetge ctgeaggggce
cctaagtagg ctggtcataa
caataaaact tggccaacac
gtttaagecaz ttggaattaa
tagtgtattg gggggaaatt
atgacatcee cagccectygyg
gacttgette ctggagette
cttttaagte tgaagagceat
aaggcctaae atatatttge

cetttecagg atcatageta
tcaaggacae gttcttaaag
tgctetgagt aagacatctyg
tgggagectg tttteectet
aatgccagee cagaacaaca
tgtaaccatt acctgccatt
gtacaataza gagtgtttge
acagcttget atgcccacag
ggaacagatyg ggatgctcac
atcaaataat cttagaggat
ggtgccatte cacatgtceac
ggaataatag agggcettttt
catcetggee cctaaggaaa
tctgecactg agatgtgtece
cagggcaaga gctgtacagy
ggatggagac tggggaaaat
ataagaaatea gaccatttee
gatgcatatg ctacsaactts
tcecagaaatg aaatggcaaa

Figure 12B cont.

taagggctca
ctgacctttt
tcetocatgtyg
aaattggett
tcatgatgtt
tgatcatgaa
tgaagagttt
ggaagccaga
ggatggtgat
caacagctat
gacctgtaat
agtggtctgt
tgceagtgect
tgaagcagtc
caatatcact
tgccaagect
tggaggttca
agtcaagatt
gaagaggaat
caaccatgac
acccatetgt
tgtgtetgge
gagggtgccet
caatatgttc
gggtccccat
tgaggagtgt
ctggattaag
tggaattgaa
tactgtgect
cectggaaggt
tetgagtagg
ttgggaagac
aagaaccagc
ccactcccte
gecogggett
ccatgggeayg
gaccatgtgt
tgttatatac
gaattcacat
ggacatctet
gcagagagat
tactacttte
tatttttgee
atttaaagat
tcaaaatatt
acatcatgtt
agttatcatc
ttaatataca
getetkacen
tcagtaaaac
teteacteat
atgtggtttyg
tttggttttt
gattgtttaa
cttcttattt
caagtgaaga
aacaagttet
taatcoaaca
gaacctttaa
gctaagacat
ctggacattt
atatgtcectge
tacatttaaaz
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tttgagaact
attactggaa
tatacagtac
tcagattatt
ttottttttg
aatgecaaca
gtacagggga
gaagtgtttg
caatgtgaga
gaatgttggt
atcaagaatg
agctgcactg
ttteocetgtyg
tttectgatyg
cagagcacac
gggcagttce
attgtaaatg
actgtggtgg
gtgatcagga
attgecctee
attgctgata
tggggcaggg
ctggtggata
tgtgcagggt
gtgactgagg
gctatgaagg
gagaaaacca
aattaacaga
tatagttgee
gcacactcceca
tgtcatteta
aatagcaggc
tggggctega
tetgegeget
tgeeegggeg
atgecaccacce
ctggetgtaa
tggtattgat
geaatgatat
cagecteagta
tatgatgtag
tggtggatgg
aaccectgac
attacaaact
agctatttygy
ggggaataat
tgtcaaacat
ttcacatcty
ttkggtttte
cattattcte
atacaaagea
cctagteett
aatggttaac
atgtectgtec
ctcttaattyg
tattactata
ggttcataca
gaaaggattyg
agatagette
tttaaagatt
tctgtaggtt
tttgtgagtt
trcagaactaa
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7021
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7141
7201
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7441
7501
7561
7621
7681
7741
7801
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7021
7981
8041
8101
8161
8221
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8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8241
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601

saaggggaac
cctttaaace

egtaactcaa
gtggttgtte
ccteactgea
stcatttgga
gttcactcece
ttttattctt
tgtcatactt
ctggttttca
zcaggaaatg
catggttaat
tgetgtgact
ttatatatcet
ttcaaaatgce
gattagcceag
tagagagttec
tgttaaagaa
cttetttgtg
zgaaagcect
gcaaatgttyg
tggggacage
egatcagagce
etgttcacct
tttecacctea
ggtagettee
ctacctecta
zgaaggttee
agatgeccag
zagaaatact
gaaatgagtt
tgaattgcat
gaaactgcaa
ttataggttt
gaaaaggatt
ctataaaggt
zgacattgag
gagataatgy
cactttgeee
tccagecaga
tattecteac
cataatattc
tettttgagt
cactattaat
gaagcaaatt
caccaaaaga
tgttgcttte
catctgcaaa
gegeggeggy
ccgeteettt
ctetaaateyg
gaaaacttga
gcecctttgac
cactcaactc
ctggcegteg
cttgcageac
cctteoccaac
ccgteaagte
zaactcatcg
tttttgaaaa
ggcaagatce
tttcceeteg
cggtgagaat

agggtataaa
agatgtttge
gcagacacct
tgggagggag
cacttatagt
atgttcaaga
tatttcatce
ttccaaaggce
ctgcattgtt
aaaatatgag
aaagaaacca
ctgcagggag
aaggcatcaa
agctttgaaa
tgatgcttea
ggtgggaaat
actttcatct
aaggtgtagg
gacttaaggg
ttccaaccaa
attgaacaaa
agcagctaga
aggctaagyy
agcaggtatc
gettgecagg
caggagcceec
aagccaaagyg
tgacaggaag
tgatgggete
tcaggagtag
tttettagag
acagccactt
ccectgtatt
actgtgtgea
taccaaatgt
ggatcaagge
atggagaaaa
acttgccectet
aaaattcaag
ggggagtaga
tgeetggatyg
cagtttgaaa
aacatgtage
ctcaaggagt
ttgccatecayg
agccattect
aatgcagtta
gctataggte
tgtggtggtt
cgetttette
ggggeteeet
tttgggtgat
gttggagtcc
tatctcgggce
ttttacaacg
atccececttt
agttgcgeag
agcgtaatge
agcatcaaat
agcegtttet
tggtatcggt
tcaaaaataa
ggcaaaagct
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ggctecaattt
caatgcatte
tattttettt
aagatataaa
tattgtacct
tcactcatac

catgaacte
aagaagctge

cctecacac
ataaattgag
gaatctctce
gaaatactag
gagaaagcaa
tatgaaatac
taagaacctt
aaagtgatce
ggagtaatge
tgagctgttt
tgaaagttge
caaccactgg
tgtttgteag
tagccccatt

ctgetggge
ccttetgagyg
ctggagcecas
ctatggttces
cactggtggg
ggcttgagge
agagcteett
aaagaggaag
ttagtatatg
agggaagaas
actagatage
ctttaatace
tgagtgtgec
acttgettac
tattcattgt
tatctaatae
cacagctaag
atatggttas
gcetataagea
agggtttgaza
aazaaaaaatt
caagccagtyg
agaaactgac
cagatttgcec
cataaatggce
aaagcaacca

cgegeageg
ccttecttte
ttagggttec
ggttcacgte
acgttcttte
tattcttttg
tcgtgactygg
cgccagetgg

ctgaatgge
tctgecagtyg
gaaactgcaa
gtaatgaagg
ctgcgattcce
ggttatcaag
tatgcatttc

agtcacatca
acaatgcaga
tcaagcagaa
tgatacacat
gttgtetttt
atgcatgtge
egattactga
gctactttce
cacctcececate
tgtataaaag
tecatttgtgg
atttgattge
gcaacagetyg
tgtttagcag
tctettecaga
cttggtgaag
acagattgaa
gcaagagcca
aagcaggcaa
gttggttact
aattgttgac
cagggagagy
tecctgtecag
tcactctceat
gggccaaggce
ggaacagcte
ccaggecage
caatggaagg
gagaacttqgg
ctagagggtt
tctagaggtg
tgaaaacctt
tttcatcaac
agggcagtgy
ctectagtgtt
zactggaact
ccactgtaat
tacccaggct
ttgatatttt
gagagagtyg
cagcecttat
aagacctect
tcatcatgta
tgtttectaa
tcatggggaa
taagcttaag
ttttttgttt
tagtatgcac
tgacegetac
tcgecacgtt
gatttagtge
gtgggcceatc
atagtggact
agtttagacct
gaaaaccctg
cgtaatagceg
gaatgcgatt
ttacaaccaa
tttattcata
agaaaactca
gactcgteca
tgagaaatca
tttccagact

Figure 12B cont.

ttteoecttte
tgtttecctga
aagactatga
tatttcaaat
tgctgtcaag
acacatacac
tgtgtacaga
agaatagttyg
cagttcetta
tcatttttag
atgggccage
agatcagact
gggctteagt
tgtcacctag
gttgtttett
aaatctcaca
caaactagaz
caagggaaag
gaccattetg
caggttggge
ttaaagaget
gecatttgtte
ctttgagacc
ttcttacctt
agccteaccet
tgecetgeeee
ttetaaagte
aggtacttea
gaaaggaaga
aaatgcacta
tagtaaacta
tgaatattag
agcetcaaaac
ttcagaacta
cacactteee
gaaatcetece
tatgeaagga
caatgggtca
aggacaaagg
aaagaatgaa
ggaggeetta
agaaaaatca
ggtacaggge
tgtatectget
aaaatccaag
ctteoeectgte
atgcaccaaa
cctgetaget
acttgecage
cgeecggettt
tttacggeac
gcectgatag
cttgttccaa
gcaggcatgc
gcgttaccca
aagaggcccg
tattcaacaa
ttaaccaatt
tcaggattat
ccgaggeagt
acatcaatac
ccatgagtyga
tgttcaacag
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tcacccacce
aagaaagttt
gatggtggtt
catttecatga
cctagetaag
atgcacatat
ttcaaagcac
tgaaagaccc
tgaatggtta
acaaaatgaa
tccaccatgt
gcagcaaacc
ggtgaaaaca
aaaagagtgt
ttatctttca
aagaagaaca
atggttagtc
gggaagacaa
acctocatta
agcattggga
gttetgteac
acctggecag
ctacagagcec
attccaggge
tgttggctat
atcetgtttg
acacaaggtt
gttteectee
agggtetetyg
cacaggaaca
aaacaagtcet
tgaaaaaagg
agacagattt
gteaggtect
agetttette
aagtggaact
atateccagtt
ctgetttgte
cagcttacta
tgageectge
ggtettgett
gtagttttte
acacecctaat
gtatececcat
gacctcaaat
tctecattgty
aacactaatt
ggcgcattaa
gecttagege
ccecgteaag
cbegacececa
acggttttte
actggaacaa
aagcttggca
acttaatcgc
caccgatcge
agcegeegte
ctgattagaa
caataccata
tccataggat
aacctattaa
cgactgaatc
geeagecatt
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9661

9721

9781

9841

9201

9861
10021
10081
10141
10201
10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10281
11041
11101
11161

scgetegtea
egcgagacga
ccggegeagyg
taatacctgg
egtacggata
gaccatctea
tggegeatcg
gcgagecceat
gcaagacgtt
egacagtttt
ttgagacaca
cacgcatctt
ctggtecace
tggggcgatt
cggagttccea
tttttctgcg
gtttgccgga
ggataccaaa
tagcaccgee
etaagtegtyg
cgggctgaac
tgagatacct
scaggtatcee
gaaacgccetg
ttttgtgatyg
tacggttect

tcaaaatcac
aatacgcgat
aacactgcea
aatgctgttt
aaatgcttga
tectgtaacat
ggcttoceat
ttatacccat
tceegttgaa
attgttcatg
acgtggettt
cccgacaacyg
tacaacaaag
caggcctggt
ctgagcgtea
cgtaatctgc
tcaagagcta
tactgttctt
tacataccte
tcttaccggg
gg9g9999ttcyg
acagcgtgag
ggtaagcgygce
gtatctttat

ctegtoagyy
ggecttttge
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tcgeatcaac caaaccegtta
cgctgttaas aggacaatta
gcgeatcaac aatattttcea
tcceggggat cgoagtggtg
tggtecggaayg agycataaat
cattggcaac gctacctttyg
acaatcgate gattgtegea
ataaatcage atccatgttyg
tatggctcat zacaccccett
atgatatatt tttatcttgt
gttgaataas tcgaactttt
cagaccgtte cgtggcaaag
ctcteatcas cegtggetee
atgagtcage esacaccttct
gacceegtag aaaagatcaa
tgcttgcaae caaaaaaacc
ccaactcttt ttccgaaggt
ctagtgtagc cgtagttagg
gotatgetaa tccotgttace
ttggactcas gacgatagtt
tgcacacage ccagettgga
ctatgagaaa gcgccacgct
agggtcggae caggagagcyg
agtcctgtceg ggtttcgeca

gggcggagec tatggazaaa
tggecttttg ctcacatgt

Figure 12B cont.

tteattegty
caaacaggaa
cctgaatcag
agtaaccatg
tecgteagee
ccatgtttca
cctgattgee
gaatttaatc
gtattactgt
gcaatgtaac
gectgagttga
caaaagttca
ctcactttet
tcacgaggcea
aggatcttet
accgctacca
aactggcttc
ccaccacttc
agtggetget
accggataag
gegaacgace
tccegaaggg
cacgagggayg
cctectgactt
cgccageaac
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attgegeetg
tcgaatgceaa
gatattctte
catcatcagg
agtttagtct
gaaacaactce
cgacattatce
goggcttega
ttatgtaagce
atcagagatt
aggatcagat
aaatbcaccaa
ggctggatga
gacctetega
tgagatcctt
gcggtggttt
agcagagcgc
aagaactctg
gceagtggeg
gegeageggt
tacaccgaac
agaaaggcgg
ctteecagggg
gagcgtegat
geggectttt
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Intron A nucleic acid sequence (SEQ ID NO:17):

GITTGTTTCCTTTTTTATAATACATTGAGTATGCTTGCCTTTTAGATATAGAAATATCTGATTCTGTC
TTCTTCACTAAATTTTGATTACATGATTITGACAGCAATATTGAAGAGTCTAACAGCCAGCACCCAG
GTTGGTAAGTACTGGTTCTTTGTTAGCTAGGTTTTICTTCTTCTTCACTTTTAAAACTAAATAGATGG
ACAATGCTTATGATGCAATAAGGTTTAATAAACACTGTTCAGTTCAGTATTTGGTCATGTAATTCCT
GTTAAAAAACAGTCATCTCCTTGGTTTAAAAAAATTAAAAGTGGGAAAACAAAGAAATAGCAGAA
TATAGTGAAAAAAAATAACCACAGTATTTTTGTTTGGACTTACCACTTTGAAATCAAATTGGGAAA
CAAAAGCACAAACAGTGGCCTTATTTACACAAAAAGTCTGATTTTAAGATATGTGACAATTCAAG
GTITTCAGAAGTATGTAAGGAGGTGTGTCTCTAATTTITTITAAATTATATATCTTCAATTTAAAGTTTT
AGTTAAAACATAAAGATTAACCTTTCATTAGCAAGCTGTTAGTTATCACCAAAGCTTTTCATGGAT
TAGGAAAAAATCATTTTGTCTCTATCTCAAACATCTTGGAGTTGATATTTGGGGAAACACAATACT
CAGTTGAGTTCCCTAGGGGAGAAAAGCAAGCTTAAGAATTGACACAAAGAGTAGGAAGTTAGCTA
TTGCAACATATATCACTTTGTTTITTTCACAACTACAGTGACTTTATTTATTTCCCAGAGGAAGGCAT
ACAGGGAAGAAATTATCCCATTTGGACAAACAGCATGTTCTCACAGTAAGCACTTATCACACTTAC
TTGTCAACTTTCTAGAATCAAATCTAGTAGCTGACAGTACCAGGATCAGGGGTGCCAACCCTAAGC
ACCCCCAGAAAGCTGACTGGCCCTGTGGTTCCCACTCCAGACATGATGTCAGCTGTGAAATCCACC
TCCCTGGACCATAATTAGGCTTCTGTTCTTCAGGAGACATTTGTTCAAAGTCATTTGGGCAACCATA
TTCTGAAAACAGCCCAGCCAGGGTGATGGATCACTTTGCAAAGATCCTCAATGAGCTATTTTCAAG
TGATGACAAAGTGTGAAGTTAAGGGCTCATTTGAGAACTTTCTTTTTCATCCAAAGTAAATTCAAA
TATGATTAGAAATCTGACCTTTTATTACTGGAATTCTCTTGACTAAAAGTAAAATTGAATTTTAATT
CCTAAATCTCCATGTGTATACAGTACTGTGGGAACATCACAGATTTTGGCTCCATGCCCTAAAGAG
AAATTGGCTTTCAGATTATTTGGATTAAAAACAAAGACTTTCTTAAGAGATGTAAAATTTTCATGA
TGTTTTCTTTTTITGCTAAAACTAAAGAATTATTCTTTTACATTTCAG

Figure 14
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[UAV/RUAV)

FIX39 nucleic acid sequence including intron A (intron A is underlined) (SEQ ID NO:25)

ATGCAGAGGGTGAACATGATCATGGCTGAGAGCCCTGGCCTGATCACCATCTGCCTGCTGGGCTAC
CTGCTGTCTGCTGAATGTACAGGTTTGTTTCCTTTTTTATAATACATTGAGTATGCTTGCCTTTTAGA
TATAGAAATATCTGATTCTGTCTTCTTCACTAAATTTTGATTACATGATTITGACAGCAATATTGAAG
AGTCTAACAGCCAGCACCCAGGTTGGTAAGTACTGGTTCTTTGTTAGCTAGGTTITTCTTCTTCTTCA
CTTTTAAAACTAAATAGATGGACAATGCTTATGATGCAATAAGGTTTAATAAACACTGTTCAGTTC
AGTATTTGGTCATGTAATTCCTGTTAAAAAACAGTCATCTCCTTGGTTTAAAAAAATTAAAAGTGG
GAAAACAAAGAAATAGCAGAATATAGTGAAAAAAAATAACCACAGTATTTTTGTTTGGACTTACC
ACTTTGAAATCAAATTGGGAAACAAAAGCACAAACAGTGGCCTTATTTACACAAAAAGTCTGATT
TTAAGATATGTGACAATTCAAGGTTTCAGAAGTATGTAAGGAGGTGTGTCTCTAATTTITTTAAATT
ATATATCTTCAATTTAAAGTTTTAGTTAAAACATAAAGATTAACCTTTCATTAGCAAGCTGTTAGTT
ATCACCAAAGCTTTTCATGGATTAGGAAAAAATCATTTTGTCTCTATCTCAAACATCTTGGAGTTG
ATATTTGGGGAAACACAATACTCAGTTGAGTTCCCTAGGGGAGAAAAGCAAGCTTAAGAATTGAC
ACAAAGAGTAGGAAGTTAGCTATTGCAACATATATCACTTTGTTTTTTCACAACTACAGTGACTTT
ATTTATTTCCCAGAGGAAGGCATACAGGGAAGAAATTATCCCATTTGGACAAACAGCATGTTCTCA
CAGTAAGCACTTATCACACTTACTTGTCAACTTTCTAGAATCAAATCTAGTAGCTGACAGTACCAG
GATCAGGGGTGCCAACCCTAAGCACCCCCAGAAAGCTGACTGGCCCTGTGGTTCCCACTCCAGAC
ATGATGTCAGCTGTGAAATCCACCTCCCTGGACCATAATTAGGCTTCTGTTCTTCAGGAGACATTT
GTTCAAAGTCATTTGGGCAACCATATTCTGAAAACAGCCCAGCCAGGGTGATGGATCACTTTGCAA
AGATCCTCAATGAGCTATTTTCAAGTGATGACAAAGTGTGAAGTTAAGGGCTCATTTGAGAACTTT
CTTTTTCATCCAAAGTAAATTCAAATATGATTAGAAATCTGACCTTITTATTACTGGAATTCTCTTGA
CTAAAAGTAAAATTGAATTTTAATTCCTAAATCTCCATGTGTATACAGTACTGTGGGAACATCACA
GATTTTGGCTCCATGCCCTAAAGAGAAATTGGCTTTCAGATTATTTGGATTAAAAACAAAGACTIT
CTTAAGAGATGTAAAATTTTCATGATGTTTTCTTTTTTGCTAAAACTAAAGAATTATTCTTTTACAT
TTCAGTTTTTCTTGATCATGAAAATGCCAACAAAATTCTGAATAGACCAAAGAGGTATAACTCTGG
CAAGCTTGAAGAGTTTGTACAGGGGAATCTGGAGAGAGAGTGTATGGAAGAGAAGTGCAGCTTTG
AGGAAGCCAGAGAAGTGTTTGAAAATACAGAGAGAACAACTGAATTTITGGAAGCAGTATGTGGAT
GGTGATCAATGTGAGAGCAATCCCTGCTTGAATGGGGGGAGCTGTAAAGATGATATCAACAGCTA
TGAATGTTGGTGTCCCTTTGGATTTGAGGGGAAAAACTGTGAGCTTGATGTGACCTGTAATATCAA
GAATGGCAGGTGTGAGCAATTTTGCAAGAATTCTGCTGATAACAAAGTGGTCTGTAGCTGCACTGA
GGGATATAGGCTGGCTGAAAACCAGAAGAGCTGTGAACCTGCAGTGCCTTTTCCCTGTGGGAGAG
TGTCTGTGAGCCAAACCAGCAAGCTGACTAGGGCTGAAGCAGTCTTTCCTGATGTAGATTATGTGA
ATAGCACTGAGGCTGAGACAATCCTTGACAATATCACTCAGAGCACACAGAGCTTCAATGACTTC
ACCAGGGTGGTAGGAGGGGAGGATGCCAAGCCTGGGCAGTTCCCCTGGCAGGTAGTGCTCAATGG
AAAAGTGGATGCCTTTTGTGGAGGTTCAATTGTAAATGAGAAGTGGATTGTGACTGCAGCCCACTG
TGTGGAAACTGGAGTCAAGATTACTGTGGTGGCTGGAGAGCACAATATTGAGGAAACTGAGCACA
CTGAGCAGAAGAGGAATGTGATCAGGATTATCCCCCACCACAACTACAATGCTGCTATCAACAAG
TACAACCATGACATTGCCCTCCTGGAACTGGATGAACCCCTGGTCTTGAACAGCTATGTGACACCC
ATCTGTATTGCTGATAAAGAGTACACCAACATCTTCTTGAAATTTGGGTCTGGATATGTGTCTGGCT
GGGGCAGGGTGTTCCATAAAGGCAGGTCTGCCCTGGTATTGCAGTATTTGAGGGTGCCTCTGGTGG
ATAGAGCAACCTGCTTGCTGAGCACCAAGTTTACAATCTACAACAATATGTTCTGTGCAGGGTTCC
ATGAAGGTGGTAGAGACAGCTGCCAGGGAGATTCTGGGGGTCCCCATGTGACTGAGGTGGAGGGA
ACCAGCTTCCTGACTGGGATTATCAGCTGGGGTGAGGAGTGTGCTATGAAGGGAAAGTATGGGAT
CTACACAAAAGTATCCAGATATGTGAACTGGATTAAGGAGAAAACCAAGCTGACTTGA
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Transduction efficiency of the AAV-4-1 variant capsid (SEQ ID NO:4)
analyzed in an in vitro setting
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Comparison of early FIX:C activaty levels for first 4 Subjects
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AAV-FIX30-Padua; 1™ subject day 183 FIX:C activity level at 26%
Subject 1[5x10"" vgrkg] at 183 days since last Alprolix infusion
Dose: 408x10" vg of AAV-FIX39-Padua + 201x10" cp of Empty Capsids [1:3)

35 -
- amFIY:C Activity

0% -

5%

2% -
Factor X |
Activity |
15%-
10%
% -
0 14 28 & 5% 70 84 9% 112 126 140 154 168 182
et : FIX.C Aclivity = circulating factor IX activity levels.
@ 1 Days after VeCtOI' admIHIStratlon AST = Aspartate Aminatransferase: ALT = Alanine Aminotransfarase:
1001UKG LDH = Laclate Dehyrogenase. ULN =Upper Lii of Normal
Alprolx “Data presented based on local ao.
Figure 204

SUBSTITUTE SHEET (RULE 26)



WO 2016/210170 PCT/US2016/039075

42/50

AAV-FIX30-Padua; 1" subject day 183 Liver Functions
Subject 1 [5x10"" verkg] at 183 days since last Alprolix infusion
408x10" vy of AAV-FIX39-Padua + 20110 cp of Emmpty Capsics [1:3]
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d AST:0-40 UL AST = Aspariate Aminotransferase; ALT = Alanine
AT 2-T2UL Aminotransferase; LDH =Lactate Dehydrogenase.

LDH: 340-670 UL
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ULN = Uppar Limit of Normal
*Data presented based on local lab.

AST/ALT /LDH (U/L)
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AAV-FIX39-Padua: 2™ subjectday 102 FIX:C Activity Level at41%
Subject 2[5x10'" va/ke] at 102 days snce last BeneFIX infusion
Dose: 2.84x10" vg of AAV-FIX39-Padua + 1.39x10" cp of Empty Capsids [1:3)

45% -

wb=FIX:C Activity )"

"
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Activity 30% -

25% -
20% -
18% -
10% -
0% ! : : ! ; \ ; !
0 14 ph 42 5 70 4 98 12
ﬁ . \ FIX:C Activity = circulating fector IX aciivity levels.
100 IUKG-1 Days after vector administration AST = Aspartate Aminatransferass; ALT = Alanine
BeneFIX Aminotransferase; LDH =Lactate Denydrogenase.
ULN = Upper Limit of Normal
Figure 214 “Data presented based on locallzb.
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AAV-FIX3)- Padua 2™ subject day 102 Liver Functions
Subject Z[JX 0" varke] at 102 days since ast BeneFIX nfusion
284x10" vg of AAV-FIX39-Padua + 1.39x10" cp of Empty Capsids [1:5
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BeneFIX ASTAT-59 UL AST = Aspartate Aminctransferase; ALT = Alanine
ALT:21-72 UL ; Aminotransferase; LDH = Lactate Defiyarogenase.
LDH: 313-618 UL Figus 213 ULN =Upper Limét of Normal

“Data presented based on local lab.
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AAV-ELX39-Padua: 3% subject day 69 FIX:C Activity Level at 26%
Subject3[3510" vk a1 67 days since st Alprli infsion
5.33x10" vg of AAV-FIX39-Padua + 193x10" cp of Empty Capsids |14
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Figure 224
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% 105 112 119

FIX.C Activity = circulating faclor X activty levels.
AST = Aspartate Aminotransferase; ALT = Alaning
Aminotransferase; LDH = Lactate Dehydrogenase.
ULN = Upper Limit of Normal

*Data presentad based an local lab.
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AAV-FIX3)- Padua 3 subject day 69 Liver Functions
Subject 3 31 0" vakg] a 67 days since lat Alprohx infusion
5.33x10" vg of AAV-FIX39-Padua + 193x10" cp of Empty Capsids |14
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