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CS12-FL-NA

atgcagattgagctgagcacctgcttcttectgtgectgectgaggttctgettectectgeccaccagga
gatactacctgggggctgtggagctttcttgggactacatgcagtctgacctgggggagctgectgt
ggatgccaggttcccacccagagtgcccaaatcecttecccattcaacacctectgtggtectacaagaag
accctctttgtggagttcactgaccacctgttcaacattgccaaacccaggccaccctggatgggac
tcctgggacccaccattcaggctgaggtgtatgacactgtggtecgtcaccctcaagaacatggectce
ccaccctgtgagcecctgcatgctgtgggggtcagectactggaagtecctctgagggggectgagtatgat
gaccagacctcccagagggagaaggaggatgacaaagtgttceccctgggaagagccacacctatgtgt
ggcaggtcctcaaggagaatggccccactgecctctgacccaccctgectgacctactectaccttte
tcatgtggacctggtcaaggacctcaactctggactgattggggeccctgctggtgtgcagggagggce
tccectggccaaagagaagacccagaccctgcacaagttecattectectgtttgetgtetttgatgagg
gcaagagctggcactctgaaaccaagaactccctgatgcaggacagggatgectgecctetgeccagggce
ctggcccaagatgcacactgtgaatggctatgtgaacaggagecctgecctggactcattggectgeccac
aggaaatctgtctactggcatgtgattggcatggggacaacccctgaggtgcactccattttectgg
agggccacaccttcctggtcaggaaccacagacaggccagcectggagatcagecccatcaccttect
cactgcccagaccctgectgatggacctcecggacagttectgetgttcectgeccacatcagetcececcaccag
catgatggcatggaggcctatgtcaaggtggacagctgeccctgaggagccacagctcaggatgaaga
acaatgaggaggctgaggactatgatgatgacctgactgactctgagatggatgtggtcecgetttga
tgatgacaacagcccatccttcattcagatcaggtctgtggccaagaaacaccccaagacctgggtyg
cactacattgctgctgaggaggaggactgggactatgccccactggtcctggeccecctgatgacagga
gctacaagagccagtacctcaacaatggcccacagaggattggacgcaagtacaagaaagtcaggtt
catggcctacactgatgaaaccttcaagaccagggaggccattcagcatgagtctggecatecctgggce
ccactcctgtatggggaggtgggggacaccctgctcatcatcttcaagaaccaggectceccaggecect
acaacatctacccacatggcatcactgatgtcaggcccctgtacageccgcaggectgeccaaagggggt
gaaacacctcaaggacttccccattctgectggggagatcttcaagtacaagtggactgtcactgtyg
gaggatggaccaaccaaatctgaccccaggtgcctcaccagatactactccagcectttgtgaacatgg
agagggacctggcctctggectgattggcccactgctcatctgectacaaggagtectgtggaccagag
gggaaaccagatcatgtctgacaagaggaatgtgattctgttctctgtctttgatgagaacaggagc
tggtacctgactgagaacattcagcgcttcectgecccaaccctgectggggtgcagectggaggacectyg
agttccaggccagcaacatcatgcactccatcaatggctatgtgtttgacagectccagetttetgt
ctgcctgcatgaggtggcctactggtacattctttcectattggggcccagactgacttectttetgte
ttcttctctggctacaccttcaaacacaagatggtgtatgaggacaccctgaccctctteccattcet
ctggggagactgtgttcatgagcatggagaaccctggecctgtggattctgggatgeccacaactctga
cttccgcaacaggggcatgactgccctgctcaaagtectectectgtgacaagaacactggggactac
tatgaggacagctatgaggacatctctgcctacctgctcagcaagaacaatgccattgageccagga
gcttcagccagaatgtgagcaataatgccaccaacccacctgtcctgaaacgccaccagagggagat
caccaggaccaccctccagtctgaccaggaggagattgactatgatgacaccatttctgtggagatyg
aagaaagaggactttgacatctatgacgaggacgagaaccagagcccaaggagcttccagaagaaga
ccaggcaCtacttcattgctgectgtggagecgectgtgggactatggecatgagectccagececcatgt
cctcaggaacagggcccagtctggectctgtgeccacagttcaagaaagtggtcttccaagagttcact
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gatggcagcttcacccagcecccecctgtacagaggggagctgaatgagcacctgggactcecctgggeccat
acatcagggctgaggtggaggacaacatcatggtgaccttccgcaaccaggcctccaggecctacag
cttctacagctccecctcatcagctatgaggaggaccagaggcagggggctgagccacgcaagaacttt
gtgaaacccaatgaaaccaagacctacttctggaaagtccagcaccacatggcccecccaccaaggatg
agtttgactgcaaggcctgggectacttcectctgatgtggacctggagaaggatgtgcactectggect
gattggcccactcecctggtctgccacaccaacaccctgaaccctgeccatggaaggcaagtgactgtyg
caggagtttgccctcecttcttcaccatctttgatgaaaccaagagctggtacttcactgagaacatgg
agcgcaactgcagggccccatgcaacattcagatggaggaccccaccttcaaagagaactaccgett
ccatgccatcaatggctacatcatggacaccctgcectgggettgtcatggecccaggaccagaggatce
aggtggtacctgctttctatgggctccaatgagaacattcactccatccacttctectgggecatgtet
tcactgtgcgcaagaaggaggagtacaagatggccctgtacaacctctaccctggggtetttgagac
tgtggagatgctgccctccaaagctggcatectggagggtggagtgectcattggggagcacctgeat
gctggcatgagcaccctgttecctggtctacagcaacaagtgeccagacceceecctgggaatggectetyg
gccacatcagggacttccagatcactgcecctctggccagtatggccagtgggeccecccaagetggecag
gctccactactctggatccatcaatgcctggagcaccaaggagccattcagectggatcaaagtggac
ctgctggcccceccatgatcatccatggcatcaagacccagggggceccaggcagaagttcteccagectgt
acatcagccagttcatcatcatgtacagecctggatggcaagaaatggcagacctacagaggcaactc
cactggaacactcatggtcttctttggcaatgtggacagctctggcatcaagcacaacatcttcaac
cccccaatcatcecgeccagatacatcaggctgcaccccacccactacagcatccgcagcaccctcagga
tggagctgatgggctgtgacctgaactcctgcagcatgeccecctgggecatggagagcaaggecattte
tgatgcccagatcactgcctccagectacttcaccaacatgtttgeccacctggagecccaagcaaggcece
aggctgcacctccagggaaggagcaatgcctggaggccccaggtcaacaacccaaaggagtggetge
aggtggacttccagaagaccatgaaggtcactggggtgaccacccagggggtcaagagcctgcetcecac
cagcatgtatgtgaaggagttcctgatcagctccageccaggatggccaccagtggaccctettette
cagaatggcaaggtcaaggtgttccagggcaaccaggacagcttCacccctgtggtgaacagecctgg
acccccecccectectgaccagatacctgaggattcacccecceccagagetgggtccaccagattgeectgag
gatggaggtcctgggatgtgaggcccaggacctgtac (SEQ ID NO:1)

Figure 1B
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CS12-FL-AA

MQIELSTCFFLCLLRFCFSATRRYYLGAVELSWDYMQOSDLGELPVDARFPPRVPKSEFPFEN
TSVVYKKTLFVEFTDHLEFNIAKPRPPWMGLLGPTIQAEVYDTVVVTLKNMASHPVSLHAV
GVSYWKSSEGAEYDDQTSQREKEDDKVEPGKSHTYVWQVLKENGPTASDPPCLTYSYLSH
VDLVKDLNSGLIGALLVCREGSLAKEKTQTLHKFILLFAVEFDEGKSWHSETKNSLMQDRD
AASARAWPKMHTVNGYVNRSLPGLIGCHRKSVYWHVIGMGTTPEVHSIFLEGHTFLVRNH
ROASLEISPITFLTAQTLLMDLGQFLLFCHISSHQHDGMEAYVKVDSCPEEPQLRMKNNE
EAEDYDDDLTDSEMDVVREDDDNSPSFIQIRSVAKKHPKTWVHY IAAEEEDWDYAPLVLA
PDDRSYKSQYLNNGPOQRIGRKYKKVRFMAYTDETFKTREATIQHESGILGPLLYGEVGDTL
LITFKNQASRPYNIYPHGITDVRPLYSRRLPKGVKHLKDFPILPGEIFKYKWTVTVEDGP
TKSDPRCLTRYYSSEFVNMERDLASGLIGPLLICYKESVDORGNQIMSDKRNVILEFSVEDE
NRSWYLTENIQRFLPNPAGVQLEDPEFOQASNIMHSINGYVEDSLOLSVCLHEVAYWYILS
IGAQTDFLSVEFFSGYTFKHKMVYEDTLTLEFPESGETVEMSMENPGLWILGCHNSDEFRNRG
MTALLKVSSCDKNTGDYYEDSYEDISAYLLSKNNAIEPRSFSONVSNNATNPPVLKRHQR
EITRTTLOSDQEEIDYDDTISVEMKKEDFDIYDEDENQSPRSFOKKTRHYFIAAVERLWD
YGMSSSPHVLRNRAQSGSVPQFKKVVEFQEFTDGSFTOQPLYRGELNEHLGLLGPYIRAEVE
DNIMVTFRNQASRPYSFYSSLISYEEDQRQGAEPRKNEFVKPNETKTYFWKVQHHMAPTKD
EFDCKAWAYFSDVDLEKDVHSGLIGPLLVCHTNTLNPAHGROVTVQEFALFFTIFDETKS
WYFTENMERNCRAPCNIOMEDPTFKENYRFHAINGY IMDTLPGLVMAQDORIRWYLLSMG
SNENIHSIHFSGHVEFTVRKKEEYKMALYNLYPGVFETVEMLPSKAGIWRVECLIGEHLHA
GMSTLFLVYSNKCQTPLGMASGHIRDFQITASGOQYGOWAPKLARLHYSGSINAWSTKEPFE
SWIKVDLLAPMITHGIKTQGARQKEFSSLYISQFIIMYSLDGKKWQTYRGNSTGTLMVEFEG
NVDSSGIKHNIFNPPITIARYIRLHPTHYSIRSTLRMELMGCDLNSCSMPLGMESKAISDA
QITASSYFTNMFATWSPSKARLHLOGRSNAWRPQVNNPKEWLQVDFOKTMKVTGVTTQGV
KSLLTSMYVKEFLISSSQDGHOQWTLFFONGKVKVFQGNODSFTPVVNSLDPPLLTRYLRI
HPQSWVHQIALRMEVLGCEAQDLY (SEQ ID NO:2)

Figure 2
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ttggccactccecctcectectgegegetegetegectcactgaggecgggcgaccaaaggtcgeccgacgec
cgggctttgccecgggecggectcagtgagcgagegagecgecgcagagagggagtggeccaactecatceac
taggggttcctgggggaggctgctggtgaatattaaccaaggtcaccccagttatcggaggagcaaa
caggggctaagtccaccgggggaggctgctggtgaatattaaccaaggtcaccccagttatecggagg
agcaaacaggggctaagtccacaaatgacctattaagaatatttcatagaacgaatgttccgatget
ctaatctctctagacaaggttcatatttgtatgggttacttattctctctttgttgactaagtcaat
aatcagaatcagcaggtttgcagtcagattggcagggataagcagcctagctcaggagaagtgagta
taaaagccccaggctgggagcagccatcacagaagtccactcattecttggcaggeccaccatgcagat
tgagctgagcacctgcttcttcectgtgectgectgaggttectgettctcectgeccaccaggagatactac
ctgggggctgtggagctttecttgggactacatgcagtctgacctgggggagectgectgtggatgeca
ggttcccacccagagtgcccaaatcecttceccattcaacacctectgtggtectacaagaagaccctett
tgtggagttcactgaccacctgttcaacattgccaaacccaggccaccctggatgggactcecctggga
cccaccattcaggctgaggtgtatgacactgtggtcgtcaccctcaagaacatggcectcecccacectg
tgagcctgcatgctgtgggggtcagectactggaagtecctctgagggggectgagtatgatgaccagac
ctcccagagggagaaggaggatgacaaagtgttceccctgggaagagccacacctatgtgtggecaggte
ctcaaggagaatggccccactgcectctgacccaccectgectgacctactectacctttectecatgtgg
acctggtcaaggacctcaactctggactgattggggccctgetggtgtgcagggagggectececctggce
caaagagaagacccagaccctgcacaagttcattctectgtttgectgtectttgatgagggcaagagce
tggcactctgaaaccaagaactccctgatgcaggacagggatgctgectectgeccagggectggecca
agatgcacactgtgaatggctatgtgaacaggagcctgcctggactcattggctgeccacaggaaatc
tgtctactggcatgtgattggcatggggacaacccctgaggtgcactccattttectggagggecac
accttcctggtcaggaaccacagacaggccagectggagatcagecccatcaccttectecactgecce
agaccctgctgatggacctcggacagttcecctgectgttctgeccacatcagectcecccaccagecatgatgg
catggaggcctatgtcaaggtggacagctgccctgaggagccacagctcaggatgaagaacaatgag
gaggctgaggactatgatgatgacctgactgactctgagatggatgtggtccgectttgatgatgaca
acagcccatccttcattcagatcaggtctgtggccaagaaacaccccaagacctgggtgcactacat
tgctgctgaggaggaggactgggactatgccccactggtecctggececctgatgacaggagctacaag
agccagtacctcaacaatggcccacagaggattggacgcaagtacaagaaagtcaggttcatggect
acactgatgaaaccttcaagaccagggaggccattcagcatgagtctggecatecctgggcccactect
gtatggggaggtgggggacaccctgctcatcatcttcaagaaccaggecctceccaggecctacaacate
tacccacatggcatcactgatgtcaggccecctgtacageccgcaggectgccaaagggggtgaaacace
tcaaggacttccccattctgectggggagatcttcaagtacaagtggactgtcactgtggaggatgg
accaaccaaatctgaccccaggtgecctcaccagatactactccagectttgtgaacatggagagggac
ctggcctctggectgattggcccactgctcecatectgectacaaggagtectgtggaccagaggggaaacce
agatcatgtctgacaagaggaatgtgattctgttctctgtctttgatgagaacaggagctggtacct
gactgagaacattcagcgcttcctgecccaaccctgetggggtgcagetggaggaccctgagttcecag
gccagcaacatcatgcactccatcaatggctatgtgtttgacagecctceccagetttectgtetgectge
atgaggtggcctactggtacattctttctattggggcccagactgacttectttetgtettettete

(Continued)

Figure 3A
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tggctacaccttcaaacacaagatggtgtatgaggacaccctgaccctcectteccattetectggggag
actgtgttcatgagcatggagaaccctggcctgtggattctgggatgccacaactctgacttceccgea
acaggggcatgactgccctgctcaaagtctecctectgtgacaagaacactggggactactatgagga
cagctatgaggacatctctgcctacctgctcagcaagaacaatgccattgagecccaggagettcage
cagaatgtgagcaataatgccaccaacccacctgtcecctgaaacgccaccagagggagatcaccagga
ccaccctccagtctgaccaggaggagattgactatgatgacaccatttctgtggagatgaagaaaga
ggactttgacatctatgacgaggacgagaaccagagcccaaggagcttccagaagaagaccaggcac
tacttcattgctgctgtggagegectgtgggactatggcatgagcteccageccccatgtectcagga
acagggcccagtctggctcectgtgccacagttcaagaaagtggtecttceccaagagttcactgatggcag
cttcacccagcccectgtacagaggggagctgaatgagcacctgggactcecctgggeccatacatcagg
gctgaggtggaggacaacatcatggtgaccttccgcaaccaggcecctccaggceccecctacagettctaca
gctccctcecatcagectatgaggaggaccagaggcagggggctgagccacgcaagaactttgtgaaacce
caatgaaaccaagacctacttctggaaagtccagcaccacatggcccccaccaaggatgagtttgac
tgcaaggcctgggcectacttctectgatgtggacctggagaaggatgtgcactctggectgattggece
cactcctggtctgccacaccaacaccctgaaccctgcccatggaaggcaagtgactgtgcaggagtt
tgccctcecttecttcaccatcectttgatgaaaccaagagctggtacttcactgagaacatggagcgecaac
tgcagggccccatgcaacattcagatggaggaccccaccttcaaagagaactaccgcttcececatgeca
tcaatggctacatcatggacaccctgecctgggecttgtcatggecccaggaccagaggatcaggtggta
cctgctttctatgggctccaatgagaacattcactccatccacttctctgggecatgtettcactgtyg
cgcaagaaggaggagtacaagatggccctgtacaacctctaccctggggtectttgagactgtggaga
tgctgccecctccaaagectggcatectggagggtggagtgectcattggggagcacctgecatgectggecat
gagcaccctgttcctggtctacagcaacaagtgccagacccecceccecctgggaatggectcectggecacate
agggacttccagatcactgcctectggccagtatggceccagtgggcecccccaagctggeccaggecteccact
actctggatccatcaatgcctggagcaccaaggagccattcagectggatcaaagtggacctgetgge
ccccatgatcatccatggcatcaagacccagggggccaggcagaagttctceccagectgtacatcage
cagttcatcatcatgtacagcctggatggcaagaaatggcagacctacagaggcaactccactggaa
cactcatggtcttctttggcaatgtggacagctctggcatcaagcacaacatcttcaaccccecccaat
catcgccagatacatcaggctgcaccccacccactacagcatcecgcagcaccctcaggatggagetg
atgggctgtgacctgaactcctgcagcatgceccecctgggcatggagagcaaggccatttctgatgece
agatcactgcctccagctacttcaccaacatgtttgccacctggagcccaagcaaggeccaggcectgea
cctccagggaaggagcaatgcctggaggccccaggtcaacaacccaaaggagtggctgcaggtggac
ttccagaagaccatgaaggtcactggggtgaccacccagggggtcaagagectgctcaccagecatgt
atgtgaaggagttcctgatcagctccageccaggatggccaccagtggaccecctettettceccagaatgg
caaggtcaaggtgttccagggcaaccaggacagcttcacccecctgtggtgaacagectggacccecccece
ctcctgaccagatacctgaggattcacccccagagectgggtceccaccagattgecctgaggatggagg
tcctgggatgtgaggcccaggacctgtactgatgaaataaaagatctttattttcattagatcectgtyg
tgttggttttttgtgtgaggaacccctagtgatgghAgttggeccactcecctectetgegegetegeteg
ctcactgaggccgggcgaccaaaggtcgecccgacgeccgggetttgececgggeggectcagtgageg
agcgagcgcgcagagagggagtggccaa (SEQ ID NO:3)

Figure 3B
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5'-ITR
ttggccactccecctcectetgegegetegetegetcactgaggecgggcgaccaaaggtcgeccgacgcec
cgggctttgcccgggecggectcagtgagcgagecgagecgecgcagagagggagtggeccaactecatecac
taggggttcct (SEQ ID NO:4)

CRMS8

gggggaggctgctggtgaatattaaccaaggtcaccccagttatcggaggagcaaacaggggctaag
tccac (SEQ ID NO:5)

hTTR-Pro
aaatgacctattaagaatatttcatagaacgaatgttccgatgctctaatctectcectagacaaggttce
atatttgtatgggttacttattctctctttgttgactaagtcaataatcagaatcagcaggtttgca
gtcagattggcagggataagcagcctagctcaggagaagtgagtataaaagccccaggctgggagca
gccatcacagaagtccactcattcttggcagg (SEQ ID NO:6)

Kozak

ccacc (SEQ ID NO:7)

Poly-A

aataaaagatctttattttcattagatctgtgtgttggttttttgtgtg (SEQ ID NO:8)
3'-ITR
aggaacccctagtgatggAgttggccactceccecctcectetgegegetegetegectcactgaggeccgggeg

accaaaggtcgcccgacgeccgggetttgeccgggeggectcagtgagecgagegagegegcagagag
ggagtggccaa (SEQ ID NO:9)

Figure 4
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ttggccactccecctcectectgegegetegetegectcactgaggecgggcgaccaaaggtcgeccgacgec
cgggctttgccecgggecggectcagtgagcgagegagecgecgcagagagggagtggeccaactecatceac
taggggttcctgggggaggctgctggtgaatattaaccaaggtcaccccagttatcggaggagcaaa
caggggctaagtccaccgggggaggctgctggtgaatattaaccaaggtcaccccagttatecggagg
agcaaacaggggctaagtccacaaatgacctattaagaatatttcatagaacgaatgttccgatget
ctaatctctctagacaaggttcatatttgtatgggttacttattctctctttgttgactaagtcaat
aatcagaatcagcaggtttgcagtcagattggcagggataagcagcctagctcaggagaagtgagta
taaaagccccaggctgggagcagccatcacagaagtccactcattecttggcaggeccaccatgcagat
tgagctgagcacctgcttcttcectgtgectgectgaggttectgettctcectgeccaccaggagatactac
ctgggggctgtggagctttecttgggactacatgcagtctgacctgggggagectgectgtggatgeca
ggttcccacccagagtgcccaaatcecttceccattcaacacctectgtggtectacaagaagaccctett
tgtggagttcactgaccacctgttcaacattgccaaacccaggccaccctggatgggactcecctggga
cccaccattcaggctgaggtgtatgacactgtggtcgtcaccctcaagaacatggcectcecccacectg
tgagcctgcatgctgtgggggtcagectactggaagtecctctgagggggectgagtatgatgaccagac
ctcccagagggagaaggaggatgacaaagtgttceccctgggaagagccacacctatgtgtggecaggte
ctcaaggagaatggccccactgcectctgacccaccectgectgacctactectacctttectecatgtgg
acctggtcaaggacctcaactctggactgattggggccctgetggtgtgcagggagggectececctggce
caaagagaagacccagaccctgcacaagttcattctectgtttgectgtectttgatgagggcaagagce
tggcactctgaaaccaagaactccctgatgcaggacagggatgctgectectgeccagggectggecca
agatgcacactgtgaatggctatgtgaacaggagcctgcctggactcattggctgeccacaggaaatc
tgtctactggcatgtgattggcatggggacaacccctgaggtgcactccattttectggagggecac
accttcctggtcaggaaccacagacaggccagectggagatcagecccatcaccttectecactgecce
agaccctgctgatggacctcggacagttcecctgectgttctgeccacatcagectcecccaccagecatgatgg
catggaggcctatgtcaaggtggacagctgccctgaggagccacagctcaggatgaagaacaatgag
gaggctgaggactatgatgatgacctgactgactctgagatggatgtggtccgectttgatgatgaca
acagcccatccttcattcagatcaggtctgtggccaagaaacaccccaagacctgggtgcactacat
tgctgctgaggaggaggactgggactatgccccactggtecctggececctgatgacaggagctacaag
agccagtacctcaacaatggcccacagaggattggacgcaagtacaagaaagtcaggttcatggect
acactgatgaaaccttcaagaccagggaggccattcagcatgagtctggecatecctgggcccactect
gtatggggaggtgggggacaccctgctcatcatcttcaagaaccaggecctceccaggecctacaacate
tacccacatggcatcactgatgtcaggccecctgtacageccgcaggectgccaaagggggtgaaacace
tcaaggacttccccattctgectggggagatcttcaagtacaagtggactgtcactgtggaggatgg
accaaccaaatctgaccccaggtgecctcaccagatactactccagectttgtgaacatggagagggac
ctggcctctggectgattggcccactgctcecatectgectacaaggagtectgtggaccagaggggaaacce
agatcatgtctgacaagaggaatgtgattctgttctctgtctttgatgagaacaggagctggtacct
gactgagaacattcagcgcttcctgecccaaccctgetggggtgcagetggaggaccctgagttcecag
gccagcaacatcatgcactccatcaatggctatgtgtttgacagecctceccagetttectgtetgectge
atgaggtggcctactggtacattctttctattggggcccagactgacttectttetgtettettete

(Continued)

Figure 5A
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tggctacaccttcaaacacaagatggtgtatgaggacaccctgaccctcectteccattetectggggag
actgtgttcatgagcatggagaaccctggcctgtggattctgggatgccacaactctgacttceccgea
acaggggcatgactgccctgctcaaagtctecctectgtgacaagaacactggggactactatgagga
cagctatgaggacatctctgcctacctgctcagcaagaacaatgccattgagecccaggagettcage
cagaatgtgagcaataatgccaccaacccacctgtcecctgaaacgccaccagagggagatcaccagga
ccaccctccagtctgaccaggaggagattgactatgatgacaccatttctgtggagatgaagaaaga
ggactttgacatctatgacgaggacgagaaccagagcccaaggagcttccagaagaagaccaggcac
tacttcattgctgctgtggagegectgtgggactatggcatgagcteccageccccatgtectcagga
acagggcccagtctggctcectgtgccacagttcaagaaagtggtecttceccaagagttcactgatggcag
cttcacccagcccectgtacagaggggagctgaatgagcacctgggactcecctgggeccatacatcagg
gctgaggtggaggacaacatcatggtgaccttccgcaaccaggcecctccaggceccecctacagettctaca
gctccctcecatcagectatgaggaggaccagaggcagggggctgagccacgcaagaactttgtgaaacce
caatgaaaccaagacctacttctggaaagtccagcaccacatggcccccaccaaggatgagtttgac
tgcaaggcctgggcectacttctectgatgtggacctggagaaggatgtgcactctggectgattggece
cactcctggtctgccacaccaacaccctgaaccctgcccatggaaggcaagtgactgtgcaggagtt
tgccctcecttecttcaccatcectttgatgaaaccaagagctggtacttcactgagaacatggagcgecaac
tgcagggccccatgcaacattcagatggaggaccccaccttcaaagagaactaccgcttcececatgeca
tcaatggctacatcatggacaccctgecctgggecttgtcatggecccaggaccagaggatcaggtggta
cctgctttctatgggctccaatgagaacattcactccatccacttctctgggecatgtettcactgtyg
cgcaagaaggaggagtacaagatggccctgtacaacctctaccctggggtectttgagactgtggaga
tgctgccecctccaaagectggcatectggagggtggagtgectcattggggagcacctgecatgectggecat
gagcaccctgttcctggtctacagcaacaagtgccagacccecceccecctgggaatggectcectggecacate
agggacttccagatcactgcctectggccagtatggceccagtgggcecccccaagctggeccaggecteccact
actctggatccatcaatgcctggagcaccaaggagccattcagectggatcaaagtggacctgetgge
ccccatgatcatccatggcatcaagacccagggggccaggcagaagttctceccagectgtacatcage
cagttcatcatcatgtacagcctggatggcaagaaatggcagacctacagaggcaactccactggaa
cactcatggtcttctttggcaatgtggacagctctggcatcaagcacaacatcttcaaccccecccaat
catcgccagatacatcaggctgcaccccacccactacagcatcecgcagcaccctcaggatggagetg
atgggctgtgacctgaactcctgcagcatgceccecctgggcatggagagcaaggccatttctgatgece
agatcactgcctccagctacttcaccaacatgtttgccacctggagcccaagcaaggeccaggcectgea
cctccagggaaggagcaatgcctggaggccccaggtcaacaacccaaaggagtggctgcaggtggac
ttccagaagaccatgaaggtcactggggtgaccacccagggggtcaagagectgctcaccagecatgt
atgtgaaggagttcctgatcagctccageccaggatggccaccagtggaccecctettettceccagaatgg
caaggtcaaggtgttccagggcaaccaggacagcttcacccecctgtggtgaacagectggacccecccece
ctcctgaccagatacctgaggattcacccccagagectgggtceccaccagattgecctgaggatggagg
tcctgggatgtgaggcccaggacctgtactgatgaaataaaagatctttattttcattagatcectgtyg
tgttggttttttgtgtgaggaacccctagtgatgghAgttggeccactcecctectetgegegetegeteg
ctcactgaggccgggcgaccaaaggtcgecccgacgeccgggetttgececgggeggectcagtgageg
agcgagcgcgcagagagggagtggccaagacgatttaaatgacaagecttggecgtaatcatggtcata
gctgtttcctgtgtgaaattgttatccgctcacaattccacacaacatacgagccggaagcataaag
tgtaaagCctggggtgcctaatgagtgagctaactcacattaattgcecgttgecgctcactgeccecgett
tccagtcgggaaacctgtcecgtgeccagectgecattaatgaatcggccaacgcgcggggagaggeggttt

(Continued)

Figure 5B
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gcgtattgggcgctcecttcecegecttectegetcactgactegetgegeteggtegtteggetgeggega
gcggtatcagctcactcaaaggcggtaatacggttatccacagaatcaggggataacgcaggaaadga
acatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcegttgectggegtttttcecea
taggctccgcccceccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgaca
ggactataaagataccaggcgtttcccecctggaagetcecectegtgegetetectgttecgacecctge
cgcttaccggatacctgtccecgectttectececttecgggaagegtggegetttectecatagetcacgetg
taggtatctcagttcggtgtaggtcgttcgectccaagectgggectgtgtgcacgaacceccececgttcecag
cccgaccgctgegecttatecggtaactategtettgagteccaacceggtaagacacgacttatege
cactggcagcagccactggtaacaggattagcagagcgaggtatgtaggeggtgctacagagttett
gaagtggtggcctaactacggctacactagaagaacagtatttggtatctgcgctctgectgaagcecca
gttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtageggtggtt
tttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcetttte
tacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaa
aggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagt
aaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctattteg
ttcatccatagttgcctgactceccegtegtgtagataactacgatacgggagggcttaccatcetgge
cccagtgctgcaatgataccgcecgagacccacgctcaccggctceccagatttatcagcaataaaccage
cagccggaagggccgagcgcagaagtggtcecctgcaactttateccgecteccatccagtectattaattyg
ttgccgggaagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgeccattgectaca
ggcatcgtggtgtcacgctegtegtttggtatggcttcattcagectecggttecccaacgatcaagge
gagttacatgatcccccatgttgtgcaaaaaagcggttagectcecttecggtectecgatecgttgtecag
aagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcecttactgtcatg
ccatccgtaagatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgce
ggcgaccgagttgctcecttgececggegtcaatacgggataataccgcgeccacatagcagaactttaaa
agtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgetgttgagatce
agttcgatgtaacccactcgtgcacccaactgatcttcagecatecttttactttcaccagegtttctyg
ggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaat
actcatactcttcctttttcaatattattgaagcatttatcagggttattgtctcatgageggatac
atatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttcceccgaaaagtgceccac
ctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggccctt
tcgtctcgegegtttecggtgatgacggtgaaaacctcectgacacatgcagetcecccggagacggtcaca
gcttgtctgtaagecggatgeccgggagcagacaagcceccgtcagggegegtcagegggtgttggegggt
gtcggggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatgeggtgtga
aataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcgccattcaggectgecgecaac
tgttgggaagggcgatcggtgcecgggectcecttcgectattacgccagectggecgaaagggggatgtgetyg
caaggcgattaagttgggtaacgccagggttttcecccagtcacgacgttgtaaaacgacggecagtyga
attcctcgagatttaaatgacg (SEQ ID NO:10)

Figure 5C
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ttggccactceectetetgegegetegetegetcactgaggecgggegaccaaaggtegececgacgee
cgggctttgececgggeggectecagtgagegagegagegegcagagagggagtggecaactecatecac
taggggttcecctgagtttaaacttegtegacgggggaggetgetggtgaatattaaccaaggtcacee
cagttatcggaggagcaaacaggggctaagtccaccgggggaggetgetggtgaatattaaccaagg
tcaccccagttatcggaggagcaaacaggggctaagtccacaaatgacctattaagaatatttecata
gaacgaatgttccgatgctctaatcectectectagacaaggttcatatttgtatgggttacttattetet
ctttgttgactaagtcaataatcagaatcagcaggtttgcagtcagattggcagggataagcagect
agctcaggagaagtgagtataaaagccccaggectgggagcagecatcacagaagteccactecattett
ggcaggggcgcgcecgcecaccatgcagattgagetgagecacectgettettectgtgectgetgaggtt
ctgcttectetgecaccaggagatactacctgggggetgtggagetttettgggactacatgecagtet
gacctgggggagctgectgtggatgeccaggtteccacccagagtgeccaaatectteccattcaaca
cctetgtggtctacaagaagaccecctetttgtggagttcactgaccacctgttcaacattgecaaace
caggccaccctggatgggactcecctgggacccaccattcaggectgaggtgtatgacactgtggtegte
accctcaagaacatggcecteccacectgtgagectgecatgetgtgggggtcagetactggaagtect
ctgagggggctgagtatgatgaccagacctecccagagggagaaggaggatgacaaagtgtteectgg
gaagagccacacctatgtgtggcaggtcectcaaggagaatggecccactgectetgacccacectge
ctgacctactcctacctttectecatgtggacctggtcaaggacctcaactetggactgattggggece
tgctggtgtgcagggagggcteecctggeccaaagagaagacccagacectgecacaagtteattetect
gtttgctgtectttgatgagggcaagagetggcactetgaaaccaagaactececctgatgcaggacagg
gatgctgcctectgeccagggectggeccaagatgecacactgtgaatggetatgtgaacaggagectge
ctggactcattggctgccacaggaaatctgtctactggcatgtgattggcatggggacaaccectga
ggtgcactccattttectggagggeccacacecttectggtcaggaaccacagacaggecagectggag
atcagccccecatcaccttectcactgeccagacectgetgatggaccteggacagttectgetgttet
gccacatcagctcecccaccagecatgatggcatggaggectatgtcaaggtggacagetgecctgagga
gccacagctcaggatgaagaacaatgaggaggctgaggactatgatgatgacctgactgactctgag
atggatgtggtccgctttgatgatgacaacageccatecttecattcagatcaggtectgtggecaaga
aacaccccaagacctgggtgcactacattgetgetgaggaggaggactgggactatgecccactggt
cctggecectgatgacaggagectacaagageccagtacctcaacaatggeccacagaggattggacge
aagtacaagaaagtcaggttcatggcctacactgatgaaaccttcaagaccagggaggccattcage
atgagtctggcatcctgggcccactectgtatggggaggtgggggacacectgetcatcatettecaa
gaaccaggcctccaggcecctacaacatcectacccacatggcatcactgatgtecaggecectgtacage
cgcaggctgccaaagggggtgaaacacctcaaggacttcecceccattetgectggggagatettcaagt
acaagtggactgtcactgtggaggatggaccaaccaaatctgaccccaggtgectcaccagatacta
ctccagectttgtgaacatggagagggacctggectetggectgattggeccactgetecatetgetac
aaggagtctgtggaccagaggggaaaccagatcatgtctgacaagaggaatgtgattcetgttcetetg
tctttgatgagaacaggagctggtacctgactgagaacattcagegettectgeccaacectgetgg
ggtgcagctggaggaccctgagttccaggecagcaacatcatgecacteccatcaatggetatgtgttt
gacagcctccagetttetgtetgectgecatgaggtggectactggtacattetttetattggggecee
agactgacttcecctttetgtcettettetetggetacaccttcaaacacaagatggtgtatgaggacac
cctgaccctettececattetetggggagactgtgttecatgagecatggagaacecctggectgtggatt
ctgggatgccacaactctgacttecegcaacaggggcatgactgeecctgetcaaagtcetectectgtg
(Continued)

Figure 6A
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acaagaacactggggactactatgaggacagctatgaggacatctectgectacctgetcagcaagaa
caatgccattgagcccaggagettcagecagaatgtgagcaataatgecaccaacccacectgtectg
aaacgccaccagagggagatcaccaggaccacccteccagtetgaccaggaggagattgactatgatg
acaccatttctgtggagatgaagaaagaggactttgacatctatgacgaggacgagaaccagagccec
aaggagcttccagaagaagaccaggcactacttcattgetgetgtggagegectgtgggactatgge
atgagctccagcceccccatgtectecaggaacagggeccagtetggetetgtgecacagttcaagaaag
tggtcttccaagagttcactgatggcagettcacccagecectgtacagaggggagetgaatgagea
cctgggactectgggeccatacatcagggetgaggtggaggacaacatcatggtgacettecgeaac
caggcctceccaggecctacagettectacagetecctecatcagetatgaggaggaccagaggecaggggg
ctgagccacgcaagaactttgtgaaacccaatgaaaccaagacctacttectggaaagtceccagecaceca
catggcccccaccaaggatgagtttgactgcaaggectgggectacttetetgatgtggacctggag
aaggatgtgcactctggectgattggeccactectggtetgecacaccaacacecctgaacectgecee
atggaaggcaagtgactgtgcaggagtttgcecctettettecacecatetttgatgaaaccaagagetg
gtacttcactgagaacatggagcgcaactgcagggecccecatgcaacattcagatggaggacecccace
ttcaaagagaactaccgcttccatgeccatcaatggetacatcatggacaccctgectgggettgtea
tggcccaggaccagaggatcaggtggtacctgetttetatgggetccaatgagaacattcactecat
ccacttctectgggcatgtettecactgtgegcaagaaggaggagtacaagatggecectgtacaaccte
taccctggggtetttgagactgtggagatgetgececteccaaagetggecatetggagggtggagtgee
tcattggggagcacctgcatgectggcatgagcaccetgttectggtctacagcaacaagtgecagac
cceecctgggaatggectetggecacatcagggactteccagatcactgectetggecagtatggecag
tgggcccecccaagetggecaggcectecactactetggatecatcaatgectggagcaccaaggagecat
tcagctggatcaaagtggacctgectggecceccatgatcatecatggecatcaagacccagggggecag
gcagaagttctccagectgtacatcageccagttcatcatcatgtacagectggatggcaagaaatgg
cagacctacagaggcaactccactggaacactcatggtettetttggecaatgtggacagetetggea
tcaagcacaacatcttcaacccececcaatcategecagatacatcaggetgecaceeccaceccactacag
catccgcagcaccectcaggatggagetgatgggetgtgacectgaactectgecagecatgeceectggge
atggagagcaaggccatttctgatgcccagatcactgecteccagetacttcaccaacatgtttgeca
cctggagceccaagcaaggcecaggcetgecacctecagggaaggagcaatgectggaggecccaggtcaa
caacccaaaggagtggctgcaggtggacttceccagaagaccatgaaggtcactggggtgaccaccecag
ggggtcaagagcctgctcaccagcatgtatgtgaaggagttectgatcageteccagecaggatggee
accagtggaccctcttcectteccagaatggcaaggtcaaggtgttccagggcaaccaggacagettecac
ccectgtggtgaacagectggacceceecceceectectgaccagatacectgaggattcaceceeccagagetgg
gtccaccagattgececctgaggatggaggtectgggatgtgaggeccaggacctgtactgatgagegg
ccgcectettagtagcagtatcgataataaaagatectttattttcattagatectgtgtgttggtttttt
gtgtgttaattaagctcgegaaggaaccectagtgatggAgttggecacteectetetgegegeteg
ctcegetcactgaggeccgggegaccaaaggtegececgacgecegggetttgeecegggeggectecagtg
agcgagcgagcegcegcagagagggagtggeccaa (SEQ ID NO:38)

Figure 6B
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atgcagattgagctgagcacctgcttcttcectgtgectgctgaggttctgecttctectgeccaccagga
gatactacctgggggctgtggagctttcttgggactacatgcagtctgacctgggggagctgectgt
ggatgccaggttcccacccagagtgcccaaatceccttcecccattcaacacctectgtggtectacaagaag
accctctttgtggagttcactgaccacctgttcaacattgccaaacccaggccaccctggatgggac
tcctgggacccaccattcaggctgaggtgtatgacactgtggtcatcaccctcaagaacatggecte
ccaccctgtgagcctgcatgectgtgggggtcagectactggaaggectctgagggggctgagtatgat
gaccagacctcccagagggagaaggaggatgacaaagtgttcecctgggggcagccacacctatgtgt
ggcaggtcctcaaggagaatggccccatggecctctgacccactcectgectgacctactectaccttte
tcatgtggacctggtcaaggacctcaactctggactgattggggeccctgectggtgtgcagggagggce
tccctggccaaagagaagacccagacccectgcacaagttcattectectgtttgetgtetttgatgagg
gcaagagctggcactctgaaaccaagaactccctgatgcaggacagggatgctgectectgeccaggge
ctggcccaagatgcacactgtgaatggctatgtgaacaggagecctgecctggactcattggectgeccac
aggaaatctgtctactggcatgtgattggcatggggacaacccctgaggtgcactccattttectgg
agggccacaccttcctggtcaggaaccacagacaggccagcecctggagatcagecccecatcaccttect
cactgcccagaccctgectgatggacctcecggacagttcecctgetgttectgeccacatcagetcecccaccag
catgatggcatggaggcctatgtcaaggtggacagctgeccctgaggagccacagctcaggatgaaga
acaatgaggaggctgaggactatgatgatgacctgactgactctgagatggatgtggtccgetttga
tgatgacaacagcccatccttcattcagatcaggtectgtggccaagaaacaccccaagacctgggtyg
cactacattgctgctgaggaggaggactgggactatgccccactggtecctggeccecctgatgacagga
gctacaagagccagtacctcaacaatggcccacagaggattggacgcaagtacaagaaagtcaggtt
catggcctacactgatgaaaccttcaagaccagggaggccattcagecatgagtctggecatectggge
ccactcctgtatggggaggtgggggacaccctgctcatcatcttcaagaaccaggectceccaggecect
acaacatctacccacatggcatcactgatgtcaggcccctgtacagecgcaggectgccaaagggggt
gaaacacctcaaggacttccccattctgcecctggggagatcttcaagtacaagtggactgtcactgtyg
gaggatggaccaaccaaatctgaccccaggtgcctcaccagatactactccagectttgtgaacatgg
agagggacctggcctctggcctgattggcccactgetcatcectgctacaaggagtectgtggaccagag
gggaaaccagatcatgtctgacaagaggaatgtgattctgttctctgtctttgatgagaacaggagc
tggtacctgactgagaacattcagcgcttcectgeccaaccctgectggggtgcagetggaggacectyg
agttccaggccagcaacatcatgcactccatcaatggctatgtgtttgacagectccagetttetgt
ctgcctgcatgaggtggcctactggtacattectttectattggggecccagactgacttectttetgte
ttcttctctggctacaccttcaaacacaagatggtgtatgaggacaccctgaccctctteccattet
ctggggagactgtgttcatgagcatggagaaccctggecctgtggattctgggatgeccacaactctga
cttccgcaacaggggcatgactgccctgectcaaagtctectectgtgacaagaacactggggactac
tatgaggacagctatgaggacatctctgcctacctgctcagcaagaacaatgccattgagecccagga
gcttcagccagaatccacctgtcecctgaaacgccaccagagggagatcaccaggaccacccteccagte
tgaccaggaggagattgactatgatgacaccatttctgtggagatgaagaaagaggactttgacatc
tatgacgaggacgagaaccagagcccaaggagcttccagaagaagaccaggcactacttcattgetg
ctgtggagcgcectgtgggactatggcatgagctceccagcecccccatgtectcaggaacagggeccagte
tggctctgtgccacagttcaagaaagtggtcttccaagagttcactgatggcagecttcacccagecce
ctgtacagaggggagctgaatgagcacctgggactcctgggcccatacatcagggctgaggtggagg
acaacatcatggtgaccttccgcaaccaggcctceccaggecctacagettctacagetecctcecatcecag
ctatgagGaggaccagaggcagggggctgagccacgcaagaactttgtgaaacccaatgaaaccaag
acctacttctggaaagtccagcaccacatggcccccaccaaggatgagtttgactgcaaggectggg

(Continued)

Figure 7A
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cctacttctctgatgtggacctggagaaggatgtgcactctggectgattggecccactectggte
tgccacaccaacaccctgaaccctgeccatggaaggcaagtgactgtgcaggagtttgecctett
cttcaccatctttgatgaaaccaagagctggtacttcactgagaacatggagcgcaactgcaggg
ccccatgcaacattcagatggaggaccccaccttcaaagagaactaccgcettccatgecatcecaat
ggctacatcatggacaccctgcecctgggettgtcatggecccaggaccagaggatcaggtggtacct
gctttctatgggctccaatgagaacattcactccatccacttctetgggecatgtecttcactgtge
gcaagaaggaggagtacaagatggccctgtacaacctctaccctggggtectttgagactgtggag
atgctgccctccaaagctggecatctggagggtggagtgectcattggggagcacctgecatgetygg
catgagcaccctgttcctggtctacagcaacaagtgccagaccceccctgggaatggecctcectggece
acatcagggacttccagatcactgcctctggeccagtatggceccagtgggeccecccaagetggceccagg
ctccactactctggatccatcaatgcctggagcaccaaggagccattcagetggatcaaagtgga
cctgctggcccecccatgatcatccatggecatcaagacccagggggceccaggcagaagttcectecagece
tgtacatcagccagttcatcatcatgtacagcctggatggcaagaaatggcagacctacagaggc
aactccactggaacactcatggtcttctttggcaatgtggacagctctggcatcaagcacaacat
cttcaaccccecccaatcatcgeccagatacatcaggctgcaccccacccactacagcateccgecagea
ccctcaggatggagctgatgggectgtgacctgaactcecctgecagecatgececctgggecatggagagce
aaggccatttctgatgcccagatcactgcctccagectacttcaccaacatgtttgeccacctggag
cccaagcaaggccaggctgcacctccagggaaggagcaatgectggaggeccccaggtcaacaace
caaaggagtggctgcaggtggacttccagaagaccatgaaggtcactggggtgaccacccagggg
gtcaagagcctgctcaccagcatgtatgtgaaggagttcctgatcagctccageccaggatggcca
ccagtggaccctcttcttccagaatggcaaggtcaaggtgttccagggcaaccaggacagcttca
cCcctgtggtgaacagcctggacccecccccecctectgaccagatacctgaggattcacceccagage
tgggtccaccagattgeccctgaggatggaggtecctgggatgtgaggecccaggacctgtactga
(SEQ ID NO:37)

Figure 7B
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hFVIII-FL-AA

mgielstcff
tsvvykktlf
gvsywkaseg
vdlvkdlnsg
aasarawpkm
rgasleispi
eaedydddlt
pddrsyksqy
liifkngasr
tksdprcltr
nrswylteni
igagtdflsv
mtallkvssc
pendiektdp
pgaidsnnsl
snnlistips
nndskllesg
ktsnnsatnr
nhmsnkttss
qgpspkqglvs
lhennthnge
gayapvlgdf
sganfvtgrs
kgaitgspls
rkkdsgvges
kpdlpktsgk
gkvpflrvat
nacesnhaia
idyddtisve
agsgsvpgfk
pysfysslis
dlekdvhsgl
pcnigmedpt
vitvrkkeey
gtplgmasgh
hgiktggarg
ppiiaryirl
twspskarlh
isssgdghgw
evlgceaqgdl

lcllrfcftsa
veftdhlfni
aeyddqgtsgr
ligallvcre
htvngyvnrs
tfltagtllm
dsemdvvrfd
Inngpgrigr
pyniyphgit
yyssfvnmer
grflpnpagv
ffsgytfkhk
dkntgdyyed
wfahrtpmpk
semthfrpgl
dnlaagtdnt
lmnsgesswg
kthidgpsll
knmemvaggkk
lgpeksvegq
kkigeeiekk
rslndstnrt
kralkagfrlp
dcltrshsip
shflggakkn
vellpkvhiy
essaktpskl
aineggnkpe
mkkedfdiyd
kvvigeftdg
yeedqgrggae
igpllvchtn
fkenyrfhai
kmalynlypg
irdfgitasg
kfsslyisgf
hpthysirst
lggrsnawrp
tlffgngkvk

22/28

trryylgave
akprppwmgl
ekeddkvipg
gslakektqgt
lpgligchrk
dlggfllfch
ddnspsfiqgil
kykkvrfmay
dvrplysrrl
dlasgligpl
gledpefqgas
mvyedtltlf
syedisayll
ignvsssdll
hhsgdmvftp
sslgppsmpv
knvsstesgr
ienspsvwgn
egpippdagn
nflseknkvv
etligenvvl
kkhtahfskk
leetelekri
ganrsplpia
nlslailtle
gkdlfptets
ldplawdnhy
ievtwakqggr
edengsprst
sftagplyrge
prknfvkpne
tlnpahgrgv
ngyimdtlpg
vietvemlps
ayggwapkla
iimysldgkk
lrmelmgcdl
gvnnpkewlqg
vifggngdsft

y (SEQ ID NO:39)

lswdymgsdl
lgptigaevy
gshtyvwgvl
lhkfillfav
svywhvigmg
isshghdgme
rsvakkhpkt
tdetfktrea
pkgvkhlkdf
licykesvdg
nimhsingyv
pfsgetvims
sknnaieprs
mllrgsptph
esglglrlne
hydsqgldttl
1fkgkrahgp
ilesdtefkk
pdmsffkmlf
vgkgeftkdv
pgihtvtgtk
geeenleglg
ivddtstqgws
kvssfpsirp
mtgdgrevgs
ngspghldlv
gtgipkeewk
terlcsgnpp
gkktrhyfia
lnehlgllgp
tktyfwkvagh
tvgefalfft
lvmaqgdgrir
kagiwrvecl
rlhysgsina
wgtyrgnstg
nscsmplgme
vdfgktmkvt
pvvnsldppl

Figure 16
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gelpvdarfp
dtvvitlknm
kengpmasdp
fdegkswhse
ttpevhsifl
ayvkvdscpe
wvhylaaeee
ighesgilgp
pilpgeifky
rgngimsdkr
fdslglsvcl
menpglwilg
fsgnsrhpst
glslsdlgea
klgttaatel
fgkkssplte
alltkdnalf
vtplihdrml
lpesarwigr
glkemvipss
nfmknlflls
ngtkgiveky
knmkhltpst
iyltrvlfgd
lgtsatnsvt
egsllqggteg
sgekspekta
vlikrhgreit
averlwdygm
yiraevedni
hmaptkdefd
ifdetkswyf
wyllsmgsne
igehlhagms
wstkepfswi
tlmvffgnvd
skaisdaqgit
gvttggvksl
ltrylrihpg

prvpksfpfn
ashpvslhav
lcltysylsh
tknslmgdrd
eghtflvrnh
epglrmknne
dwdyaplvla
1lygevgdtl
kwtvtvedgp
nvilfsvfde
hevaywyils
chnsdfrnrg
rgkgfnatti
kyetfsddps
kkldfkvsst
sggplslsee
kvsisllktn
mdknatalrl
thgknslnsg
rnlfltnldn
trgnvegsyd
acttrispnt
ltgidyneke
nsshlpaasy
vkkventvlp
alkwneanrp
fkkkdtilsl
rttlgsdgee
sssphvlrnr
mvtfrngasr
ckawayfsdv
tenmerncra
nihsihfsgh
tlflvysnkc
kvdllapmii
ssgikhnifn
assyftnmfa
ltsmyvkefl
swvhgialrm
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Plasmid backbone of CS12-CRM8.2-Vrp

gacgatttaaatgacaagcttggcgtaatcatggtcatagctgtttecctgtgtgaaattgttatccg
ctcacaattccacacaacatacgagccggaagcataaagtgtaaagectggggtgecctaatgagtga
gctaactcacattaattgcgttgcgctcactgcccgcecttteccagtcgggaaacctgtegtgecaget
gcattaatgaatcggccaacgcgcggggagaggcggtttgegtattgggecgetectteegettecteg
ctcactgactcgctgcgctcggtecgtteggectgecggcgageggtatcagectcactcaaaggecggtaa
tacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggc
caggaaccgtaaaaaggccgcgttgectggegtttttccataggectcececgecccececctgacgagecatcac
aaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggecgtttcecccece
ctggaagctccecctecgtgecgectcectectgtteccgaccectgecgettaccggatacctgtecgectttet
cccttcecgggaagegtggecgectttcectecatagectcacgectgtaggtatctcagttecggtgtaggtegtt
cgctccaagctgggctgtgtgcacgaaccccccecgttcageccgaccgectgegecttateceggtaact
atcgtcttgagtccaacccggtaagacacgacttatcgeccactggcagcagccactggtaacaggat
tagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggecctaactacggctacact
agaagaacagtatttggtatctgcgctctgctgaagccagttaccttcggaaaaagagttggtaget
cttgatccggcaaacaaaccaccgctggtagecggtggtttttttgtttgcaagcagcagattacgeg
cagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaa
aactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaatt
aaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcett
aatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatagttgecctgacteccecegte
gtgtagataactacgatacgggagggcttaccatctggccccagtgectgcaatgataccgecgagacce
cacgctcaccggctccagatttatcagcaataaaccagccagccggaagggceccgagcgcagaagtgg
tcctgcaactttatccgectccatccagtectattaattgttgecegggaagctagagtaagtagtteg
ccagttaatagtttgcgcaacgttgttgccattgctacaggcatcgtggtgtcacgctegtegtttg
gtatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatccceccatgttgtgeaa
aaaagcggttagctceccttcecggtecteccgatecgttgtcagaagtaagttggecgcagtgttatecacte
atggttatggcagcactgcataattctcttactgtcatgccatcecgtaagatgettttctgtgactyg
gtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgectettgececcggegte
aatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttctteg
gggcgaaaactctcaaggatcttaccgctgttgagatccagttcgatgtaacccactegtgcaccea
actgatcttcagcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgc
cgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttcctttttcaatattat
tgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaac
aaataggggttccgcgcacatttcceccgaaaagtgccacctgacgtctaagaaaccattattatcat
gacattaacctataaaaataggcgtatcacgaggccctttegtctecgegegttteggtgatgacggt
gaaaacctctgacacatgcagctccecggagacggtcacagettgtctgtaagecggatgeccgggagea
gacaagcccgtcagggcgcecgtcagegggtgttggegggtgtecggggectggecttaactatgecggecate
agagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcgtaaggagaaaa
taccgcatcaggcgccattecgecattcaggectgegecaactgttgggaagggcgatecggtgegggect
cTtcgctattacgccagctggecgaaagggggatgtgectgcaaggcgattaagttgggtaacgeccagg
gttttcccagtcacgacgttgtaaaacgacggccagtgaattcctcgagatttaaatgacg

(SEQ ID NO:54)

Figure 18
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pPMBl1 Replicon

tggcgtaatc
acaacatacg
tcacattaat
tgcattaatg
cttcctcget
actcaaaggc
gagcaaaagqg
ataggctccg
acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa

(SEQ ID NO:

Bla (ApR)

atggtcatag
agccggaagce
tgcgttgcge
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
ccceccecectgac
actataaaga
cctgecgcett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
55)

25/28

ctgtttcctyg
ataaagtgta
tcactgcccg
cgcgcgggga
ctgcgctcgg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccgttecagce
agacacgact
gtaggcggtyg
gtatttggta
tgatccggcea
acgcgcagaa

tgtgaaattyg
aagcctgggg
ctttccagtc
gaggcggttt
tcgttcecgget
aatcagggga
gtaaaaaggc
aaaatcgacg
ttcccecectgg
tgtccgectt
tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgcgetet
aacaaaccac
aaaaaggatc

PCT/US2020/013722

ttatccgctc
tgcctaatga
gggaaacctg
gcgtattggg
gcggcgagcg
taacgcagga
cgcgttgectg
ctcaagtcag
aagctccctc
tctecectteg
gtaggtcgtt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagce
tcaagaagat

acaattccac
gtgagctaac
tcgtgccage
cgctcttccg
gtatcagctc
aagaacatgt
gcgtttttcc
aggtggcgaa
gtgcgctctc
ggaagcgtygg
cgctccaagce
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
ccttt

ttacca atgcttaatc agtgaggcac ctatctcagc gatctgtcta tttcgttcat

ccatagttgc
gccccagtge
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttyg
tgctcatcat
gatccagttc
ccagcgtttc
cgacacggaa

ctgactcccc
tgcaatgata
agccggaagg
taattgttgc
tgccattgct
cggttcccaa
ctccttcecggt
tatggcagca
tggtgagtac
cccggcegtea
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata

gtcgtgtaga
ccgcgagacc
gccgagcgca
cgggaagcta
acaggcatcg
cgatcaaggc
ccteccgateg
ctgcataatt
tcaaccaagt
atacgggata
tcttcggggce
actcgtgcac
aaaacaggaa
ctcat (SEQ

taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgcc
gaaaactctc
ccaactgatc
ggcaaaatgc
ID NO:56)

Figure 19

acgggagggc
ggctccagat

tgcaacttta
ttcgccagtt
ctcgtcegttt
atcccccatg
taagttggcc
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaad

ttaccatctg
ttatcagcaa
tccgcectceca
aatagtttgc
ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
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tcgcgegttteggtgatgacggtgaaaacctctgacacatgcagectccecggagacggtcacagettyg
tctgtaagcggatgccgggagcagacaagcecccgtcagggegegtcagegggtgttggegggtgtegg
ggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatgcggtgtgaaatac
cgcacagatgcgtaaggagaaaataccgcatcaggcgccattecgeccattcaggetgegecaactgttyg
ggaagggcgatcggtgcgggcectcecttecgectattacgeccagectggecgaaagggggatgtgectgcaagg
cgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgaattec
tcgagatttaaatgacgttggccactccctectetgegegetegetecgetcactgaggecgggegace
aaaggtcgcccgacgcecccgggcectttgececcgggecggectcagtgagcgagcgagecgecgcagagaggga
gtggccaactccatcactaggggttcctgagtttaaacttcecgtcgacgggggaggctgectggtgaat
attaaccaaggtcaccccagttatcggaggagcaaacaggggctaagtccaccgggggaggcectgectyg
gtgaatattaaccaaggtcaccccagttatcggaggagcaaacaggggctaagtccacaaatgacct
attaagaatatttcatagaacgaatgttccgatgctctaatctctctagacaaggttcatatttgta
tgggttacttattctctctttgttgactaagtcaataatcagaatcagcaggtttgcagtcagattyg
gcagggataagcagcctagctcaggagaagtgagtataaaagccccaggcectgggagcagccatcaca
gaagtccactcattcttggcaggggcgcgeccgecaccatgcagattgagetgagcacctgettette
ctgtgcctgctgaggttctgecttcectectgeccaccaggagatactacctgggggectgtggagetttcett
gggactacatgcagtctgacctgggggagctgcctgtggatgceccaggttcccacccagagtgeccaa
atccttcccattcaacacctcectgtggtctacaagaagaccctectttgtggagttcactgaccacctyg
ttcaacattgccaaacccaggccaccctggatgggactecctgggacccaccattcaggectgaggtgt
atgacactgtggtcgtcaccctcaagaacatggecctcecccaccctgtgagectgecatgetgtgggggt
cagctactggaagtcctctgagggggctgagtatgatgaccagacctcccagagggagaaggaggat
gacaaagtgttccctgggaagagccacacctatgtgtggcaggtcctcaaggagaatggccccactg
cctctgacccaccctgectgacctactectacctttectecatgtggacctggtcaaggacctcaacte
tggactgattggggccctgctggtgtgcagggagggctccctggccaaagagaagacccagaccctyg
cacaagttcattctcecctgtttgetgtcectttgatgagggcaagagctggcactctgaaaccaagaact
ccctgatgcaggacagggatgctgectcectgeccagggectggeccaagatgcacactgtgaatggeta
tgtgaacaggagcctgcctggactcattggctgccacaggaaatctgtctactggecatgtgattgge
atggggacaacccctgaggtgcactccattttcctggagggccacaccttectggtcaggaaccaca
gacaggccagcctggagatcagccccatcaccttectcactgcecccagacecctgectgatggacctecgg
acagttcctgctgttctgceccacatcagctcecccaccagcatgatggcatggaggectatgtcaaggtg
gacagctgccctgaggagccacagctcaggatgaagaacaatgaggaggctgaggactatgatgatyg
acctgactgactctgagatggatgtggtccgectttgatgatgacaacagcccatecttecattcagat
caggtctgtggccaagaaacaccccaagacctgggtgcactacattgctgctgaggaggaggactgg
gactatgccccactggtcctggeccctgatgacaggagctacaagagceccagtacctcaacaatggec
cacagaggattggacgcaagtacaagaaagtcaggttcatggcctacactgatgaaaccttcaagac

(Continued)

Figure 20A
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cagggaggccattcagcatgagtctggcatcecctgggeccactectgtatggggaggtgggggacacce
ctgctcatcatcttcaagaaccaggcctccaggeccctacaacatctacccacatggcatcactgatg
tcaggccceccectgtacageccgcaggctgccaaagggggtgaaacacctcaaggacttecceccattectgece
tggggagatcttcaagtacaagtggactgtcactgtggaggatggaccaaccaaatctgaccccagg
tgcctcaccagatactactccagcectttgtgaacatggagagggacctggectectggectgattggec
cactgctcatctgctacaaggagtctgtggaccagaggggaaaccagatcatgtctgacaagaggaa
tgtgattctgttctctgtctttgatgagaacaggagctggtacctgactgagaacattcagecgettce
ctgcccaaccctgectggggtgcagetggaggaccctgagttccaggecagcaacatcatgecactcecea
tcaatggctatgtgtttgacagcctccagectttectgtcectgectgcatgaggtggectactggtacat
tctttctattggggcccagactgacttectttctgtettecttectectggectacaccttcaaacacaag
atggtgtatgaggacaccctgaccctcttceccattectectggggagactgtgttcatgagcatggaga
accctggcctgtggattctgggatgccacaactctgactteccgcaacaggggcatgactgecctget
caaagtctcctcecctgtgacaagaacactggggactactatgaggacagctatgaggacatctctgece
tacctgctcagcaagaacaatgccattgagcccaggagcttcageccagaatgtgagcaataatgcecceca
ccaacccacctgtcctgaaacgccaccagagggagatcaccaggaccacccteccagtectgaccagga
ggagattgactatgatgacaccatttctgtggagatgaagaaagaggactttgacatctatgacgag
gacgagaaccagagcccaaggagcttccagaagaagaccaggcactacttcattgectgectgtggage
gcctgtgggactatggcatgagectccagecccccatgtectcaggaacagggecccagtetggetetgt
gccacagttcaagaaagtggtcttccaagagttcactgatggcagcttcacccagecectgtacaga
ggggagctgaatgagcacctgggactcctgggeccatacatcagggcectgaggtggaggacaacatca
tggtgaccttccgcaaccaggcecctccaggecctacagecttctacagetecectecatcagetatgagga
ggaccagaggcagggggctgagccacgcaagaactttgtgaaacccaatgaaaccaagacctacttce
tggaaagtccagcaccacatggcccccaccaaggatgagtttgactgcaaggectgggectacttet
ctgatgtggacctggagaaggatgtgcactctggcctgattggeccactectggtectgccacaccaa
caccctgaaccctgcecccatggaaggcaagtgactgtgcaggagtttgeccectettettcaccatettt
gatgaaaccaagagctggtacttcactgagaacatggagcgcaactgcagggccccatgcaacattce
agatggaggaccccaccttcaaagagaactaccgcttccatgccatcaatggectacatcatggacac
cctgcctgggettgtcatggcccaggaccagaggatcaggtggtacctgetttectatgggetceccaat
gagaacattcactccatccacttctctgggcatgtcttcactgtgcgcaagaaggaggagtacaaga
tggccctgtacaacctctaccctggggtetttgagactgtggagatgctgeccteccaaagectggecat
ctggagggtggagtgcctcattggggagcacctgcatgctggcatgagcaccctgttectggtcectac
agcaacaagtgccagacccccctgggaatggcecctcectggeccacatcagggacttccagatcactgect
ctggccagtatggccagtgggcccccaagctggeccaggctceccactactectggateccatcaatgectyg
gagcaccaaggagccattcagctggatcaaagtggacctgctggcccccatgatcateccatggecate
aagacccagggggccaggcagaagttctccagectgtacatcagccagttcatcatcatgtacagec
tggatggcaagaaatggcagacctacagaggcaactccactggaacactcatggtcttectttggceaa
tgtggacagctctggcatcaagcacaacatcttcaaccccccaatcatecgeccagatacatcaggetg
caccccacccactacagcatccgcagcaccctcaggatggagectgatgggetgtgacctgaactect
gcagcatgcccctgggcatggagagcaaggccatttctgatgececcagatcactgectcecagetactt
caccaacatgtttgccacctggagcccaagcaaggccaggctgecacctccagggaaggagcaatgec
tggaggccccaggtcaacaacccaaaggagtggctgcaggtggacttccagaagaccatgaaggtca
ctggggtgaccacccagggggtcaagagcctgctcaccagcatgtatgtgaaggagttcecctgatcag
ctccagccaggatggccaccagtggaccctettettccagaatggcaaggtcaaggtgtteccaggge

(Continued)

Figure 20B
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aaccaggacagcttcacccctgtggtgaacagecctggacccecccceccctectgaccagatacctgagga
ttcacccccagagectgggtccaccagattgeecctgaggatggaggtectgggatgtgaggecccagga
cctgtactgatgagcggccgctcttagtagcagtatcgataataaaagatctttattttcattagat
ctgtgtgttggttttttgtgtgttaattaagctcgcgaaggaacccctagtgatggagttggeccact
ccctetetgecgegetegetegetcactgaggececgggecgaccaaaggtcgeccgacgeecgggetttg
cccgggcecggcectcagtgagcgagcgagcecgcecgcagagagggagtggccaagacgatttaaatgacaag
cttggcgtaatcatggtcatagectgtttcctgtgtgaaattgttatccgctcacaattccacacaac
atacgagccggaagcataaagtgtaaagcctggggtgectaatgagtgagctaactcacattaattyg
cgttgcgctcactgecccgettteccagtecgggaaacctgtegtgecagetgcattaatgaatecggeca
acgcgcggggagaggcggtttgegtattgggegetectteccgettectegetcactgactegetgege
tcggtcecgttcecggectgecggecgageggtatcagectcactcaaaggecggtaatacggttatccacagaat
caggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggce
cgcgttgctggegttttteccataggectccgeccecectgacgagcatcacaaaaatcgacgectcaagt
cagaggtggcgaaacccgacaggactataaagataccaggcgtttcccecctggaagectecectegtge
gctctcctgttceccgaccctgecgecttaccggatacctgtececgectttcteeccttegggaagegtgge
gctttctcatagctcacgectgtaggtatctcagtteggtgtaggtcgttegeteccaagetgggetgt
gtgcacgaaccccceccecgttecageccgaccgetgegecttateccggtaactatecgtecttgagteccaacce
cggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgt
aggcggtgctacagagttcttgaagtggtggcecctaactacggctacactagaagaacagtatttggt
atctgcgctctgctgaagccagttaccttcggaaaaagagttggtagectecttgatccggcaaacaaa
ccaccgctggtagecggtggtttttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctca
agaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggatt
ttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaat
caatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctat
ctcagcgatctgtctatttcgttcatccatagttgecctgacteccececgtegtgtagataactacgata
cgggagggcttaccatctggccccagtgctgcaatgataccgcecgagacccacgctcaccggetceccag
atttatcagcaataaaccagccagccggaagggceccgagcgcagaagtggtectgecaactttatecge
ctccatccagtctattaattgttgeccgggaagctagagtaagtagttcgecagttaatagtttgege
aacgttgttgccattgctacaggcatcgtggtgtcacgctegtegtttggtatggecttcattcaget
ccggttcccaacgatcaaggcgagttacatgatccecccatgttgtgcaaaaaageggttagetectt
cggtcctccgatcgttgtcagaagtaagttggeccgcagtgttatcactcatggttatggcagecactyg
cataattctcttactgtcatgccatccgtaagatgettttectgtgactggtgagtactcaaccaagt
cattctgagaatagtgtatgcggcgaccgagttgctcttgeccecggegtcaatacgggataataccge
gccacatagcagaactttaaaagtgctcatcattggaaaacgttcttcggggcgaaaactctcaagg
atcttaccgctgttgagatccagttcgatgtaacccactcecgtgcacccaactgatcttcagecatett
ttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataag
ggcgacacggaaatgttgaatactcatactcttcctttttcaatattattgaagcatttatcagggt
tattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgcgea
catttccccgaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaa
taggcgtatcacgaggccctttcgte (SEQ ID NO:57)

Figure 20C



