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CS12-FL-NA

atgcagattgagctgagcacctgcecttecttectgtgectgetgaggttetgettetetgecaccagga
gatactacctgggggctgtggagectttettgggactacatgcagtectgacctgggggagetgectgt
ggatgccaggttcccacccagagtgcecccaaateccttcecccattcaacacctetgtggtetacaagaag
accctcectttgtggagttcactgaccacctgttcaacattgccaaacccaggeccacccectggatgggac
tcctgggacccaccattcaggcectgaggtgtatgacactgtggtegtcacecectcaagaacatggecte
ccaccctgtgagcectgecatgcectgtgggggtcagectactggaagtectectgagggggetgagtatgat
gaccagacctcccagagggagaaggaggatgacaaagtgttccectgggaagagccacacctatgtgt
ggcaggtcctcaaggagaatggccccactgectectgacccacecctgectgacctactectacettte
tcatgtggacctggtcaaggacctcaactctggactgattggggeecctgetggtgtgcagggagggce
tccectggeccaaagagaagacccagaccctgcacaagttecattetectgtttgetgtetttgatgagg
gcaagagctggcactctgaaaccaagaactccecctgatgcaggacagggatgetgectetgecaggge
ctggcccaagatgcacactgtgaatggctatgtgaacaggagectgectggactecattggetgecac
aggaaatctgtctactggcatgtgattggcatggggacaacccctgaggtgcactceccattttectgg
agggccacaccttcecctggtcaggaaccacagacaggccagcectggagatcagceccecatcaccttect
cactgcccagacccectgcectgatggacctcecggacagttectgetgttectgeccacatcagetececcaccag
catgatggcatggaggcctatgtcaaggtggacagctgcececctgaggageccacagcectcaggatgaaga
acaatgaggaggctgaggactatgatgatgacctgactgactctgagatggatgtggtcecgetttga
tgatgacaacagcccatccttcattcagatcaggtectgtggeccaagaaacaccccaagacectgggtyg
cactacattgctgctgaggaggaggactgggactatgccccactggtcecctggecectgatgacagga
gctacaagagccagtacctcaacaatggcccacagaggattggacgcaagtacaagaaagtcaggtt
catggcctacactgatgaaaccttcaagaccagggaggccattcagecatgagtetggecatectggge
ccactcctgtatggggaggtgggggacaccctgctcatcatcttcaagaaccaggcectceccaggecect
acaacatctacccacatggcatcactgatgtcaggeccectgtacagecgcaggctgccaaagggggt
gaaacacctcaaggacttccecccattcectgectggggagatcttcaagtacaagtggactgtcactgtyg
gaggatggaccaaccaaatctgaccccaggtgectcaccagatactactccagetttgtgaacatgg
agagggacctggcctcectggectgattggceccactgectecatectgectacaaggagtctgtggaccagag
gggaaaccagatcatgtctgacaagaggaatgtgattctgttctectgtetttgatgagaacaggagc
tggtacctgactgagaacattcagcgecttectgecccaacecctgetggggtgcagetggaggacectyg
agttccaggccagcaacatcatgcactcecatcaatggcetatgtgtttgacagectceccagetttetgt
ctgcctgcatgaggtggecctactggtacattcetttectattggggeccagactgacttectttetgte
ttcttctctggctacaccttcaaacacaagatggtgtatgaggacaccctgaccctetteccattet
ctggggagactgtgttcatgagcatggagaaccctggcectgtggattetgggatgeccacaactcectga
cttccgcaacaggggcatgactgecccectgcectcaaagtectectectgtgacaagaacactggggactac
tatgaggacagctatgaggacatctctgcecctacctgctcagcaagaacaatgccattgageccagga
gcttcagccagaatgtgagcaataatgccaccaacccacctgtectgaaacgccaccagagggagat
caccaggaccaccctccagtctgaccaggaggagattgactatgatgacaccatttetgtggagatyg
aagaaagaggactttgacatctatgacgaggacgagaaccagagcccaaggagcttccagaagaaga
ccaggcaCtacttcattgctgectgtggagegectgtgggactatggcatgagctccageccccatgt
cctcaggaacagggcccagtcectggetectgtgecacagttcaagaaagtggtettccaagagttecact
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Figure 1A



WO 2020/150375 PCT/US2020/013722

2/28

gatggcagcttcacccagceccecctgtacagaggggagctgaatgagcacctgggactectgggeccat
acatcagggctgaggtggaggacaacatcatggtgaccttccgcaaccaggectceccaggeectacag
cttctacagctcceccectcatcagetatgaggaggaccagaggcagggggctgageccacgcaagaacttt
gtgaaacccaatgaaaccaagacctacttctggaaagtccagcaccacatggceccecccaccaaggatyg
agtttgactgcaaggcctgggcectacttcectectgatgtggacctggagaaggatgtgcactetggect
gattggcccactccectggtectgeccacaccaacaccctgaaccectgeccatggaaggcaagtgactgtyg
caggagtttgccctcttcecttcaccatctttgatgaaaccaagagctggtacttcactgagaacatgg
agcgcaactgcagggceccccatgcaacattcagatggaggaccccaccttcaaagagaactacegett
ccatgccatcaatggctacatcatggacaccctgectgggettgtecatggeccaggaccagaggate
aggtggtacctgcectttctatgggctccaatgagaacattcactceccatceccacttectetgggecatgtet
tcactgtgcgcaagaaggaggagtacaagatggccctgtacaacctctacecectggggtetttgagac
tgtggagatgctgccctccaaagcectggecatctggagggtggagtgectcattggggagcacctgeat
gctggcatgagcacccectgttectggtctacagcaacaagtgccagaccececcecctgggaatggectetyg
gccacatcagggacttccagatcactgcecctectggeccagtatggeccagtgggecceccaagetggecag
gctccactactctggatccatcaatgectggagcaccaaggagccattcagetggatcaaagtggac
ctgctggcccecccatgatcatceccatggecatcaagacccagggggcecaggcagaagtteteccageectgt
acatcagccagttcatcatcatgtacagcectggatggcaagaaatggcagacctacagaggcaactce
cactggaacactcatggtcttectttggcaatgtggacagectctggecatcaagcacaacatecttcaac
cccccaatcatcecgeccagatacatcaggcectgcaccccacccactacagecatececgecagecaceccectcecagga
tggagctgatgggctgtgacctgaactcecctgcagcatgeeccectgggecatggagagcaaggecattte
tgatgcccagatcactgcctceccagctacttcaccaacatgtttgeccacectggageccaagcaaggcec
aggctgcacctccagggaaggagcaatgecctggaggeccccaggtcaacaacccaaaggagtggetge
aggtggacttccagaagaccatgaaggtcactggggtgaccacccagggggtcaagagectgectecac
cagcatgtatgtgaaggagttcctgatcagctccageccaggatggeccaccagtggacectettette
cagaatggcaaggtcaaggtgttccagggcaaccaggacagcecttCaccectgtggtgaacagectgg
acccccceccectectgaccagatacctgaggattcaccececcagagetgggteccaccagattgecectgag
gatggaggtcctgggatgtgaggcccaggacctgtac (SEQ ID NO:1)

Figure 1B
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MOIELSTCEFFLCLLRECESATRRYYLGAVELSWDYMQSDLGELPVDARFPPRVPKSEPEN
TSVVYRKTLFVEFTDHLENIAKPRPPWMGLLGPTIQAEVYDTVVVTLKNMASHPVSTLHAV
GVSYWKSSEGAEYDDOTSQREKEDDKVEPGKSHTYVWOQVLKENGPTASDPPCLTYSYLSH
VDLVKDLNSGLIGALLVCREGSLAKEKTQTLHKFILLFAVEDEGKSWHSETKNSLMQDRD
AASARAWPKMHTVNGYVNRSLPGLIGCHRKSVYWHVIGMGTTPEVHSIFLEGHT FLVRNH
ROASLEISPITFLTAQTLLMDLGQFLLEFCHISSHOHDGMEAYVKVDSCPEEPQLRMKNNE
EAEDYDDDLTDSEMDVVREDDDNSPSFIQIRSVAKKHPKTWVHY IAAEEEDWDYAPLVLA
PDDRSYKSQYLNNGPOQRIGRKYKKVRFMAYTDETFKTREATQHESGILGPLLYGEVGDTL
LITFKNQASRPYNIYPHGITDVRPLYSRRLPKGVKHLKDFPILPGEIFKYKWTVTVEDGP
TKSDPRCLTRYYSSEFVNMERDLASGLIGPLLICYKESVDORGNQIMSDKRNVILESVEDE
NRSWYLTENIQRFLPNPAGVQLEDPEFQASNIMHS INGYVEFDSLOLSVCLHEVAYWYILS
IGAQTDFLSVEFEFSGYTFKHKMVYEDTLTLEFPEFSGETVEMSMENPGLWILGCHNSDEFRNRG
MTALLKVSSCDKNTGDYYEDSYEDISAYLLSKNNAIEPRSESONVSNNATNPPVLKRHOR
EITRTTLOSDOQEEIDYDDTISVEMKKEDFDIYDEDENQSPRSFOKKTREYFIAAVERLWD
YGMSSSPHVLRNRAQSGSVPOQFKKVVEQEFTDGSFTQPLYRGELNEHLGLLGPY IRAEVE
DNIMVTEFRNQASRPYSFEFYSSLISYEEDQROGAEPRKNEFVKPNETKTYEFWKVQOHEMAPTKD
EFDCKAWAYFSDVDLEKDVHSGLIGPLLVCHTNTLNPAHGROVTVQEFALFFTIFDETKS
WYFTENMERNCRAPCNIQMEDPTFKENYRFHAINGY IMDTLPGLVMAQDOQRIRWYLLSMG
SNENIHSIHFSGHVEFTVRKKEEYKMALYNLYPGVFETVEMLPSKAGIWRVECLIGEHLHA
GMSTLEFLVYSNKCOTPLGMASGHIRDEFQITASGQYGOWAPKLARLHYSGSINAWSTKEPE
SWIKVDLLAPMITIHGIKTQGARQKEFSSLYISQFIIMYSLDGKKWQTYRGNSTGTLMVEEG
NVDSSGIKHNIFNPPIIARYIRLHPTHYSIRSTLRMELMGCDLNSCSMPLGMESKAISDA
QITASSYFTNMFATWSPSKARLHLOGRSNAWRPOQVNNPKEWLQVDFQKTMKVTGVTTQGV
KSLLTSMYVKEFLISSSODGHOQWTLEFONGKVKVEFQGNODSEFTPVVNSLDPPLLTRYLRI
HPQSWVHQIALRMEVLGCEAQDLY (SEQ ID NO:2)

Figure 2
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ttggccactcecctetetgegegetegetegetcactgaggecgggegaccaaaggtegececgacgcec
cgggctttgecccecgggeggectcagtgagecgagcgagecgegcagagagggagtggecaactecatecac
taggggttcctgggggaggctgectggtgaatattaaccaaggtcacccecagttatcggaggagcaaa
caggggctaagtccaccgggggaggctgctggtgaatattaaccaaggtcaccccagttatecggagg
agcaaacaggggctaagtccacaaatgacctattaagaatatttcatagaacgaatgttccgatget
ctaatctctctagacaaggttcatatttgtatgggttacttattctcectetttgttgactaagtcaat
aatcagaatcagcaggtttgcagtcagattggcagggataagcagcctagcectcaggagaagtgagta
taaaagccccaggctgggagcagceccatcacagaagtcecactecattettggcaggeccaccatgecagat
tgagctgagcacctgcttettectgtgectgetgaggttectgettectetgecaccaggagatactac
ctgggggctgtggagectttcettgggactacatgcagtctgacctgggggagetgectgtggatgeca
ggttcccacccagagtgcccaaatceccttceccattcaacacctetgtggtctacaagaagacecetett
tgtggagttcactgaccacctgttcaacattgccaaacccaggceccaccectggatgggactectggga
cccaccattcaggctgaggtgtatgacactgtggtcgtcaccctcaagaacatggecctceccecacectyg
tgagcctgcatgectgtgggggtcagectactggaagtectectgagggggetgagtatgatgaccagac
ctcccagagggagaaggaggatgacaaagtgttceccctgggaagagceccacacctatgtgtggecaggte
ctcaaggagaatggccccactgectcetgacccaccecctgectgacctactectacetttetecatgtgg
acctggtcaaggacctcaactctggactgattggggecctgetggtgtgcagggagggcectecctgge
caaagagaagacccagaccctgcacaagttcattctectgtttgetgtetttgatgagggcaagagc
tggcactctgaaaccaagaactceccctgatgcaggacagggatgctgectetgecagggectggecca
agatgcacactgtgaatggctatgtgaacaggagcctgectggactcattggectgeccacaggaaatce
tgtctactggcatgtgattggcatggggacaacccctgaggtgcactcececattttectggagggecac
accttcctggtcaggaaccacagacaggccagectggagatcagecccatcaccttectecactgece
agaccctgctgatggacctcecggacagttcectgetgttcectgeccacatcagecteccaccagecatgatgg
catggaggcctatgtcaaggtggacagctgceccctgaggagccacagctcaggatgaagaacaatgag
gaggctgaggactatgatgatgacctgactgactctgagatggatgtggtcecgetttgatgatgaca
acagcccatccttcattcagatcaggtectgtggccaagaaacaccccaagacctgggtgecactacat
tgctgctgaggaggaggactgggactatgceccccactggtectggececctgatgacaggagetacaag
agccagtacctcaacaatggcccacagaggattggacgcaagtacaagaaagtcaggttcatggect
acactgatgaaaccttcaagaccagggaggccattcagcatgagtctggcatecctgggeccactect
gtatggggaggtgggggacaccctgctcatcatcttcaagaaccaggectceccaggecctacaacate
tacccacatggcatcactgatgtcaggcccctgtacagecgcaggectgecaaagggggtgaaacace
tcaaggacttcccecattcectgectggggagatecttcaagtacaagtggactgtcactgtggaggatgg
accaaccaaatctgaccccaggtgcctcaccagatactactccagetttgtgaacatggagagggac
ctggcctctggectgattggeccactgetcatectgectacaaggagtectgtggaccagaggggaaace
agatcatgtctgacaagaggaatgtgattctgttctetgtetttgatgagaacaggagctggtacct
gactgagaacattcagcgcttceccectgeccaaccecctgetggggtgcagetggaggaccctgagttecag
gccagcaacatcatgcactccatcaatggctatgtgtttgacagectceccagetttetgtetgectge
atgaggtggcctactggtacattectttectattggggecccagactgacttectttetgtettettete

(Continued)

Figure 3A
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tggctacaccttcaaacacaagatggtgtatgaggacaccctgaccctetteccattetetggggag
actgtgttcatgagcatggagaaccctggectgtggattctgggatgccacaactctgactteccegea
acaggggcatgactgccecctgctcaaagtcectectectgtgacaagaacactggggactactatgagga
cagctatgaggacatctctgcectacctgctcagcaagaacaatgeccattgageccaggagettcecage
cagaatgtgagcaataatgccaccaacccacctgtcecctgaaacgccaccagagggagatcaccagga
ccaccctccagtctgaccaggaggagattgactatgatgacaccatttectgtggagatgaagaaaga
ggactttgacatctatgacgaggacgagaaccagagcccaaggagcttccagaagaagaccaggecac
tacttcattgctgctgtggagcgectgtgggactatggcatgagectccageececececatgtectecagga
acagggcccagtctggectcectgtgeccacagttcaagaaagtggtcecttccaagagttcactgatggeag
cttcacccagccceccectgtacagaggggagctgaatgagcacctgggactectgggeccatacatecagg
gctgaggtggaggacaacatcatggtgaccttccgcaaccaggcectceccaggecctacagettectaca
gctccecctcecatcagetatgaggaggaccagaggcagggggcectgageccacgcaagaactttgtgaaace
caatgaaaccaagacctacttctggaaagtccagcaccacatggeccccecaccaaggatgagtttgac
tgcaaggcctgggectacttcectetgatgtggacctggagaaggatgtgecactectggectgattggece
cactcctggtctgccacaccaacaccctgaaccctgeccatggaaggcaagtgactgtgcaggagtt
tgccctettettcaccatectttgatgaaaccaagagectggtacttcactgagaacatggagecgcaac
tgcagggccccatgcaacattcagatggaggaccccaccttcaaagagaactacegettececatgececa
tcaatggctacatcatggacaccctgectgggettgtcatggeccaggaccagaggatcaggtggta
cctgctttctatgggctccaatgagaacattcactccatccacttectetgggecatgtettecactgtyg
cgcaagaaggaggagtacaagatggccctgtacaacctctaccctggggtetttgagactgtggaga
tgctgccctccaaagetggecatetggagggtggagtgectecattggggagcacctgecatgetggeat
gagcaccctgttceccectggtctacagcaacaagtgccagacccececectgggaatggectetggecacate
agggacttccagatcactgcecctcectggeccagtatggeccagtgggeccccaagetggeccaggetecact
actctggatccatcaatgecctggagcaccaaggagceccattcagetggatcaaagtggacctgetgge
ccccatgatcatccecatggcatcaagacccagggggceccaggcagaagtteteccagectgtacatecage
cagttcatcatcatgtacagcctggatggcaagaaatggcagacctacagaggcaactccactggaa
cactcatggtcttctttggcaatgtggacagctctggcatcaagcacaacatcttcaacceccceccaat
catcgccagatacatcaggctgcaccccacccactacagcateccgcagcacectcaggatggagetyg
atgggctgtgacctgaactcecctgcagcatgeccecctgggcatggagagcaaggceccatttectgatgece
agatcactgcctccecagcectacttcaccaacatgtttgeccacctggageccaagcaaggecaggetgcea
cctccagggaaggagcaatgcecctggaggcecccaggtcaacaacccaaaggagtggetgecaggtggac
ttccagaagaccatgaaggtcactggggtgaccacccagggggtcaagagectgectcaccagecatgt
atgtgaaggagttcctgatcagctccageccaggatggeccaccagtggacecectettettecagaatgg
caaggtcaaggtgttccagggcaaccaggacagcttcacccecectgtggtgaacagectggaccceccce
ctcctgaccagatacctgaggattcacccecccagagetgggteccaccagattgecctgaggatggagg
tcctgggatgtgaggecccaggacctgtactgatgaaataaaagatectttattttcattagatetgtyg
tgttggttttttgtgtgaggaaccecctagtgatggAgttggeccactecectetetgegegetegeteg
ctcactgaggccgggcgaccaaaggtcgceccgacgececgggetttgececgggeggectcagtgageg
agcgagcgcgcagagagggagtggccaa  (SEQ ID NO:3)

Figure 3B
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5'-ITR
ttggccactcecctetetgegegetegetegetcactgaggecgggegaccaaaggtegececgacgcec
cgggctttgecccecgggeggectcagtgagecgagcgagecgegcagagagggagtggecaactecatecac
taggggttcct (SEQ ID NO:4)

CRMS8

gggggaggctgctggtgaatattaaccaaggtcaccccagttatcggaggagcaaacaggggctaag
tccac (SEQ ID NO:b5)

hTTR-Pro
aaatgacctattaagaatatttcatagaacgaatgttccgatgctctaatctctcectagacaaggtte
atatttgtatgggttacttattctctctttgttgactaagtcaataatcagaatcagcaggtttgea
gtcagattggcagggataagcagcctagctcaggagaagtgagtataaaagccccaggectgggagcea
gccatcacagaagtccactcattcttggcagg (SEQ ID NO:6)

Kozak

ccacc (SEQ ID NO:7)

Poly-A

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

accaaaggtcgcccgacgccecgggcetttgecegggeggectcagtgagecgagecgagegegecagagag
ggagtggccaa (SEQ ID NO:9)

Figure 4
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ttggccactcecctetetgegegetegetegetcactgaggecgggegaccaaaggtegececgacgcec
cgggctttgecccecgggeggectcagtgagecgagcgagecgegcagagagggagtggecaactecatecac
taggggttcctgggggaggctgectggtgaatattaaccaaggtcacccecagttatcggaggagcaaa
caggggctaagtccaccgggggaggctgctggtgaatattaaccaaggtcaccccagttatecggagg
agcaaacaggggctaagtccacaaatgacctattaagaatatttcatagaacgaatgttccgatget
ctaatctctctagacaaggttcatatttgtatgggttacttattctcectetttgttgactaagtcaat
aatcagaatcagcaggtttgcagtcagattggcagggataagcagcctagcectcaggagaagtgagta
taaaagccccaggctgggagcagceccatcacagaagtcecactecattettggcaggeccaccatgecagat
tgagctgagcacctgcttettectgtgectgetgaggttectgettectetgecaccaggagatactac
ctgggggctgtggagectttcettgggactacatgcagtctgacctgggggagetgectgtggatgeca
ggttcccacccagagtgcccaaatceccttceccattcaacacctetgtggtctacaagaagacecetett
tgtggagttcactgaccacctgttcaacattgccaaacccaggceccaccectggatgggactectggga
cccaccattcaggctgaggtgtatgacactgtggtcgtcaccctcaagaacatggecctceccecacectyg
tgagcctgcatgectgtgggggtcagectactggaagtectectgagggggetgagtatgatgaccagac
ctcccagagggagaaggaggatgacaaagtgttceccctgggaagagceccacacctatgtgtggecaggte
ctcaaggagaatggccccactgectcetgacccaccecctgectgacctactectacetttetecatgtgg
acctggtcaaggacctcaactctggactgattggggecctgetggtgtgcagggagggcectecctgge
caaagagaagacccagaccctgcacaagttcattctectgtttgetgtetttgatgagggcaagagc
tggcactctgaaaccaagaactceccctgatgcaggacagggatgctgectetgecagggectggecca
agatgcacactgtgaatggctatgtgaacaggagcctgectggactcattggectgeccacaggaaatce
tgtctactggcatgtgattggcatggggacaacccctgaggtgcactcececattttectggagggecac
accttcctggtcaggaaccacagacaggccagectggagatcagecccatcaccttectecactgece
agaccctgctgatggacctcecggacagttcectgetgttcectgeccacatcagecteccaccagecatgatgg
catggaggcctatgtcaaggtggacagctgceccctgaggagccacagctcaggatgaagaacaatgag
gaggctgaggactatgatgatgacctgactgactctgagatggatgtggtcecgetttgatgatgaca
acagcccatccttcattcagatcaggtectgtggccaagaaacaccccaagacctgggtgecactacat
tgctgctgaggaggaggactgggactatgceccccactggtectggececctgatgacaggagetacaag
agccagtacctcaacaatggcccacagaggattggacgcaagtacaagaaagtcaggttcatggect
acactgatgaaaccttcaagaccagggaggccattcagcatgagtctggcatecctgggeccactect
gtatggggaggtgggggacaccctgctcatcatcttcaagaaccaggectceccaggecctacaacate
tacccacatggcatcactgatgtcaggcccctgtacagecgcaggectgecaaagggggtgaaacace
tcaaggacttcccecattcectgectggggagatecttcaagtacaagtggactgtcactgtggaggatgg
accaaccaaatctgaccccaggtgcctcaccagatactactccagetttgtgaacatggagagggac
ctggcctctggectgattggeccactgetcatectgectacaaggagtectgtggaccagaggggaaace
agatcatgtctgacaagaggaatgtgattctgttctetgtetttgatgagaacaggagctggtacct
gactgagaacattcagcgcttceccectgeccaaccecctgetggggtgcagetggaggaccctgagttecag
gccagcaacatcatgcactccatcaatggctatgtgtttgacagectceccagetttetgtetgectge
atgaggtggcctactggtacattectttectattggggecccagactgacttectttetgtettettete

(Continued)

Figure 5A
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tggctacaccttcaaacacaagatggtgtatgaggacaccctgaccctetteccattetetggggag
actgtgttcatgagcatggagaaccctggectgtggattctgggatgccacaactctgactteccegea
acaggggcatgactgccecctgctcaaagtcectectectgtgacaagaacactggggactactatgagga
cagctatgaggacatctctgcectacctgctcagcaagaacaatgeccattgageccaggagettcecage
cagaatgtgagcaataatgccaccaacccacctgtcecctgaaacgccaccagagggagatcaccagga
ccaccctccagtctgaccaggaggagattgactatgatgacaccatttectgtggagatgaagaaaga
ggactttgacatctatgacgaggacgagaaccagagcccaaggagcttccagaagaagaccaggecac
tacttcattgctgctgtggagcgectgtgggactatggcatgagectccageececececatgtectecagga
acagggcccagtctggectcectgtgeccacagttcaagaaagtggtcecttccaagagttcactgatggeag
cttcacccagccceccectgtacagaggggagctgaatgagcacctgggactectgggeccatacatecagg
gctgaggtggaggacaacatcatggtgaccttccgcaaccaggcectceccaggecctacagettectaca
gctccecctcecatcagetatgaggaggaccagaggcagggggcectgageccacgcaagaactttgtgaaace
caatgaaaccaagacctacttctggaaagtccagcaccacatggeccccecaccaaggatgagtttgac
tgcaaggcctgggectacttcectetgatgtggacctggagaaggatgtgecactectggectgattggece
cactcctggtctgccacaccaacaccctgaaccctgeccatggaaggcaagtgactgtgcaggagtt
tgccctettettcaccatectttgatgaaaccaagagectggtacttcactgagaacatggagecgcaac
tgcagggccccatgcaacattcagatggaggaccccaccttcaaagagaactacegettececatgececa
tcaatggctacatcatggacaccctgectgggettgtcatggeccaggaccagaggatcaggtggta
cctgctttctatgggctccaatgagaacattcactccatccacttectetgggecatgtettecactgtyg
cgcaagaaggaggagtacaagatggccctgtacaacctctaccctggggtetttgagactgtggaga
tgctgccctccaaagetggecatetggagggtggagtgectecattggggagcacctgecatgetggeat
gagcaccctgttceccectggtctacagcaacaagtgccagacccececectgggaatggectetggecacate
agggacttccagatcactgcecctcectggeccagtatggeccagtgggeccccaagetggeccaggetecact
actctggatccatcaatgecctggagcaccaaggagceccattcagetggatcaaagtggacctgetgge
ccccatgatcatccecatggcatcaagacccagggggceccaggcagaagtteteccagectgtacatecage
cagttcatcatcatgtacagcctggatggcaagaaatggcagacctacagaggcaactccactggaa
cactcatggtcttctttggcaatgtggacagctctggcatcaagcacaacatcttcaacceccceccaat
catcgccagatacatcaggctgcaccccacccactacagcateccgcagcacectcaggatggagetyg
atgggctgtgacctgaactcecctgcagcatgeccecctgggcatggagagcaaggceccatttectgatgece
agatcactgcctccecagcectacttcaccaacatgtttgeccacctggageccaagcaaggecaggetgcea
cctccagggaaggagcaatgcecctggaggcecccaggtcaacaacccaaaggagtggetgecaggtggac
ttccagaagaccatgaaggtcactggggtgaccacccagggggtcaagagectgectcaccagecatgt
atgtgaaggagttcctgatcagctccageccaggatggeccaccagtggacecectettettecagaatgg
caaggtcaaggtgttccagggcaaccaggacagcttcacccecectgtggtgaacagectggaccceccce
ctcctgaccagatacctgaggattcacccecccagagetgggteccaccagattgecctgaggatggagg
tcctgggatgtgaggecccaggacctgtactgatgaaataaaagatectttattttcattagatetgtyg
tgttggttttttgtgtgaggaaccecctagtgatggAgttggeccactecectetetgegegetegeteg
ctcactgaggccgggcgaccaaaggtcgceccgacgececgggetttgececgggeggectcagtgageg
agcgagcgcgcagagagggagtggccaagacgatttaaatgacaagettggegtaatcatggtcecata
gctgtttcctgtgtgaaattgttatceccgctcacaattccacacaacatacgagccggaagcataaag
tgtaaagCctggggtgcctaatgagtgagctaactcacattaattgegttgegectcactgecegett
tccagtcgggaaacctgtcegtgeccagetgecattaatgaatceggeccaacgegecggggagaggeggttt

(Continued)

Figure 5B
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gcgtattgggcegetcecttecgettectegetecactgactegetgegeteggtegtteggetgeggega
gcggtatcagctcactcaaaggeggtaatacggttatccacagaatcaggggataacgcaggaaaga
acatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggeccgegttgetggegtttttececa
taggctccgcececccecectgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgaca
ggactataaagataccaggcgtttcceccecctggaagetecectegtgegetetectgttecgacecectge
cgcttaccggatacctgtcecegectttecteccttecgggaagegtggegetttectcatagetecacgetyg
taggtatctcagttcggtgtaggtecgttegetccaagetgggetgtgtgcacgaaccececegttecag
cccgaccgctgegecttatecggtaactategtettgagtccaaccecggtaagacacgacttatege
cactggcagcagccactggtaacaggattagcagagcgaggtatgtaggeggtgctacagagttett
gaagtggtggcctaactacggctacactagaagaacagtatttggtatectgegetectgectgaageca
gttaccttcggaaaaagagttggtagctcecttgatceccggcaaacaaaccaccgctggtageggtggtt
tttttgtttgcaagcagcagattacgcgcagaaaaaaaggatctcaagaagatccetttgatetttte
tacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgagattatcaaaa
aggatcttcacctagatccttttaaattaaaaatgaagttttaaatcaatctaaagtatatatgagt
aaacttggtctgacagttaccaatgcttaatcagtgaggcacctatctcagecgatctgtetattteg
ttcatccatagttgecctgactcecececgtegtgtagataactacgatacgggagggcettaccatectgge
cccagtgctgcaatgataccgcgagacccacgctcaccggcecteccagatttatcagcaataaaccage
cagccggaagggccgagcgcagaagtggtcectgcaactttatececgectecateccagtetattaattyg
ttgccgggaagctagagtaagtagttcgcecagttaatagtttgegecaacgttgttgeccattgectaca
ggcatcgtggtgtcacgctegtegtttggtatggcttcattcageteccggtteccaacgatcaaggce
gagttacatgatccccecatgttgtgcaaaaaagcecggttagectectteggtectecgategttgtecag
aagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctecttactgteatyg
ccatccgtaagatgcecttttectgtgactggtgagtactcaaccaagtcattctgagaatagtgtatge
ggcgaccgagttgctcecttgeccggegtcaatacgggataataccgegeccacatagcagaactttaaa
agtgctcatcattggaaaacgttcttcggggcgaaaactctcaaggatecttaccgectgttgagatece
agttcgatgtaacccactcgtgcacccaactgatcttcagcatettttactttcaccagegtttetyg
ggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataagggcgacacggaaatgttgaat
actcatactcttcectttttcaatattattgaagcatttatcagggttattgtctecatgageggatac
atatttgaatgtatttagaaaaataaacaaataggggttccgcgcacatttceccececgaaaagtgecac
ctgacgtctaagaaaccattattatcatgacattaacctataaaaataggcgtatcacgaggeectt
tcgtctecgegegttteggtgatgacggtgaaaacctectgacacatgcageteccggagacggtcecaca
gcttgtctgtaagcggatgeccgggagcagacaagceccgtcagggegegtcagegggtgttggegggt
gtcggggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatgeggtgtga
aataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcecgeccattcaggectgegecaac
tgttgggaagggcgatcggtgcgggectcettegetattacgeccagetggcgaaagggggatgtgetyg
caaggcgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggceccagtga
attcctcgagatttaaatgacg (SEQ ID NO:10)

Figure 5C
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ttggccactcecectetetgegegetegetegetcactgaggecgggegaccaaaggtegececgacgee
cgggetttgececgggeggectcagtgagegagegagegegecagagagggagtggecaactecatecac
taggggttcctgagtttaaacttegtegacgggggaggetgetggtgaatattaaccaaggtcecacee
cagttatcggaggagcaaacaggggctaagteccaccgggggaggetgetggtgaatattaaccaagg
tcaccccagttateggaggagcaaacaggggctaagteccacaaatgacctattaagaatattteata
gaacgaatgttccgatgctctaatcetectetagacaaggttecatatttgtatgggttacttattetet
ctttgttgactaagtcaataatcagaatcagcaggtttgcagtcagattggcagggataagcagect
agctcaggagaagtgagtataaaagceccccaggetgggagcagecatcacagaagtecactecattett
ggcaggggcegegecgecaccatgcagattgagetgagecacetgettettectgtgectgetgaggtt
ctgcttectetgecaccaggagatactacetgggggetgtggagetttettgggactacatgecagtet
gacctgggggagctgectgtggatgecaggtteccacccagagtgeccaaatectteccattecaaca
cctetgtggtetacaagaagacectetttgtggagttecactgaccacctgttcaacattgecaaace
caggccaccctggatgggactectgggacccaccattecaggetgaggtgtatgacactgtggtegte
accctcaagaacatggecteccacecectgtgagectgecatgetgtgggggtcagetactggaagtect
ctgagggggctgagtatgatgaccagaccteccagagggagaaggaggatgacaaagtgtteecetgg
gaagagccacacctatgtgtggcaggtcctcaaggagaatggecccactgectetgacecaceectge
ctgacctactectaccetttetecatgtggacetggtcaaggacectcaactetggactgattggggece
tgctggtgtgcagggagggctecctggeccaaagagaagacccagacectgecacaagttcattetect
gtttgctgtetttgatgagggcaagagectggcactectgaaaccaagaactecctgatgecaggacagg
gatgctgectetgecagggectggeccaagatgecacactgtgaatggetatgtgaacaggagectge
ctggactcattggcetgecacaggaaatetgtetactggcatgtgattggcatggggacaacceectga
ggtgcactccattttectggagggccacacecttectggtcaggaaccacagacaggecagectggag
atcagccececatcacettectecactgeccagacectgetgatggacecteggacagttectgetgttet
gccacatcageteccaccageatgatggecatggaggectatgtcaaggtggacagetgecectgagga
gccacagctcaggatgaagaacaatgaggaggctgaggactatgatgatgacctgactgactetgag
atggatgtggtccgetttgatgatgacaacageccatecttecattcagatcaggtetgtggecaaga
aacaccccaagacctgggtgcactacattgetgetgaggaggaggactgggactatgecccactggt
cctggeccectgatgacaggagetacaagagecagtacetcaacaatggeccacagaggattggacge
aagtacaagaaagtcaggttcatggcctacactgatgaaaccttcaagaccagggaggecattcage
atgagtctggcatecctgggeccactectgtatggggaggtgggggacaccectgetecatecatetteaa
gaaccaggcctccaggecctacaacatctacccacatggecatcactgatgtcaggeceectgtacage
cgcaggctgccaaagggggtgaaacacctcaaggactteecccattetgectggggagatettcaagt
acaagtggactgtcactgtggaggatggaccaaccaaatctgaccccaggtgectcaccagatacta
ctccagetttgtgaacatggagagggacctggectetggectgattggeccactgetecatetgetac
aaggagtctgtggaccagaggggaaaccagatcatgtcetgacaagaggaatgtgattetgttetetg
tetttgatgagaacaggagectggtacctgactgagaacattcagegettectgeccaacectgetgg
ggtgcagectggaggaccctgagttccaggecagcaacatcatgecactecatcaatggetatgtgttt
gacagcctceccagetttetgtetgectgecatgaggtggectactggtacattetttetattggggece
agactgacttectttetgtettettetetggetacacecttcaaacacaagatggtgtatgaggacac
cctgaccecetettececattetetggggagactgtgttcatgagecatggagaacectggectgtggatt
ctgggatgccacaactcectgacttecgecaacaggggecatgactgecectgetcaaagtetectectgtg
(Continued)

Figure 6A
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acaagaacactggggactactatgaggacagctatgaggacatctctgectacctgetcagecaagaa
caatgccattgagecccaggagettcagecagaatgtgagecaataatgecaccaacccacctgtectg
aaacgccaccagagggagatcaccaggaccaccectecagtetgaccaggaggagattgactatgatg
acaccatttctgtggagatgaagaaagaggactttgacatctatgacgaggacgagaaccagagece
aaggagcttccagaagaagaccaggcactacttcattgetgetgtggagegectgtgggactatgge
atgagctccagecceeccatgtectcaggaacagggeccagtetggetetgtgecacagttcaagaaag
tggtcttccaagagttcactgatggcagettcacccageeceectgtacagaggggagetgaatgagea
cctgggactectgggeccatacatcagggetgaggtggaggacaacatcatggtgacettecgecaac
caggcctceccaggecctacagettcectacageteecctecatcagetatgaggaggaccagaggcaggggg
ctgagccacgcaagaactttgtgaaacccaatgaaaccaagacctacttetggaaagteccagecaceca
catggcccecccaccaaggatgagtttgactgecaaggectgggectacttetetgatgtggacctggag
aaggatgtgcactctggectgattggeccactectggtetgecacaccaacacectgaacectgece
atggaaggcaagtgactgtgcaggagtttgeccectettettecacecatetttgatgaaaccaagagetg
gtacttcactgagaacatggagcgcaactgcagggcecccatgcaacattcagatggaggacececace
ttcaaagagaactaccgetteccatgecatcaatggetacatcatggacacectgectgggettgtea
tggcccaggaccagaggatcaggtggtacectgetttetatgggeteccaatgagaacattcactecat
ccacttectetgggecatgtettcactgtgegcaagaaggaggagtacaagatggecctgtacaaccte
taccctggggtetttgagactgtggagatgetgecctecaaagetggecatetggagggtggagtgee
tcattggggagcacctgcatgetggecatgagecaceectgttectggtetacagcaacaagtgecagac
ccecectgggaatggectetggecacatcagggacttecagatcactgectetggecagtatggecag
tgggccceccaagetggecaggetecactactetggatecatcaatgectggagecaccaaggagecat
tcagctggatcaaagtggacctgetggeceeccatgatcatecatggecatcaagacccagggggecag
gcagaagttctccagectgtacatcagecagttcatcatcatgtacagectggatggcaagaaatgg
cagacctacagaggcaactccactggaacactcatggtcttetttggcaatgtggacagetetggea
tcaagcacaacatcttcaacceecccaatcategecagatacatcaggetgecaceeccacccactacag
catccgcagcacectcaggatggagetgatgggetgtgacctgaactectgecagecatgecectggge
atggagagcaaggccatttectgatgeccagatcactgectecagetacttcaccaacatgtttgeeca
cctggageccaagcaaggecaggetgecacctecagggaaggagcaatgectggaggecccaggtecaa
caacccaaaggagtggcetgcaggtggactteccagaagaccatgaaggtcactggggtgaccacecag
ggggtcaagagcectgctcaccagecatgtatgtgaaggagttectgatcagetecagecaggatggee
accagtggacccectettettecagaatggcaaggtcaaggtgttecagggecaaccaggacagettecac
ccectgtggtgaacagectggacececeecectectgaccagatacectgaggattecacececcagagetgg
gtccaccagattgeectgaggatggaggtectgggatgtgaggeccaggacectgtactgatgagegg
ccgetettagtagcagtategataataaaagatetttattttcattagatetgtgtgttggtttttt
gtgtgttaattaagctecgegaaggaaccectagtgatggAgttggecacteectetetgegegeteg
ctecgetcactgaggecgggegaccaaaggtegecegacgecegggetttgecegggeggectecagtg
agcgagcgagcgcgcagagagggagtggccaa (SEQ ID NO:38)

Figure 6B
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atgcagattgagctgagcacctgcecttecttectgtgectgetgaggttetgettetetgecaccagga
gatactacctgggggctgtggagectttettgggactacatgcagtectgacctgggggagetgectgt
ggatgccaggttcccacccagagtgcecccaaateccttcecccattcaacacctetgtggtetacaagaag
accctcectttgtggagttcactgaccacctgttcaacattgccaaacccaggeccacccectggatgggac
tcctgggacccecaccattcaggcectgaggtgtatgacactgtggtcatcacecctcaagaacatggecte
ccaccctgtgagcectgecatgcetgtgggggtcagectactggaaggectectgagggggectgagtatgat
gaccagacctcccagagggagaaggaggatgacaaagtgttccectgggggcageccacacctatgtgt
ggcaggtcctcaaggagaatggccccatggectectgacccactetgectgacctactectacettte
tcatgtggacctggtcaaggacctcaactctggactgattggggeecctgetggtgtgcagggagggce
tccectggeccaaagagaagacccagaccctgcacaagttecattetectgtttgetgtetttgatgagg
gcaagagctggcactctgaaaccaagaactccecctgatgcaggacagggatgetgectetgecaggge
ctggcccaagatgcacactgtgaatggctatgtgaacaggagectgectggactecattggetgecac
aggaaatctgtctactggcatgtgattggcatggggacaacccctgaggtgcactceccattttectgg
agggccacaccttcecctggtcaggaaccacagacaggccagcectggagatcagceccecatcaccttect
cactgcccagacccectgcectgatggacctcecggacagttectgetgttectgeccacatcagetececcaccag
catgatggcatggaggcctatgtcaaggtggacagctgcececctgaggageccacagcectcaggatgaaga
acaatgaggaggctgaggactatgatgatgacctgactgactctgagatggatgtggtcecgetttga
tgatgacaacagcccatccttcattcagatcaggtectgtggeccaagaaacaccccaagacectgggtyg
cactacattgctgctgaggaggaggactgggactatgccccactggtcecctggecectgatgacagga
gctacaagagccagtacctcaacaatggcccacagaggattggacgcaagtacaagaaagtcaggtt
catggcctacactgatgaaaccttcaagaccagggaggccattcagecatgagtetggecatectggge
ccactcctgtatggggaggtgggggacaccctgctcatcatcttcaagaaccaggcectceccaggecect
acaacatctacccacatggcatcactgatgtcaggeccectgtacagecgcaggctgccaaagggggt
gaaacacctcaaggacttccecccattcectgectggggagatcttcaagtacaagtggactgtcactgtyg
gaggatggaccaaccaaatctgaccccaggtgectcaccagatactactccagetttgtgaacatgg
agagggacctggcctcectggectgattggceccactgectecatectgectacaaggagtctgtggaccagag
gggaaaccagatcatgtctgacaagaggaatgtgattctgttctectgtetttgatgagaacaggagc
tggtacctgactgagaacattcagcgecttectgecccaacecctgetggggtgcagetggaggacectyg
agttccaggccagcaacatcatgcactcecatcaatggcetatgtgtttgacagectceccagetttetgt
ctgcctgcatgaggtggecctactggtacattcetttectattggggeccagactgacttectttetgte
ttcttctctggctacaccttcaaacacaagatggtgtatgaggacaccctgaccctetteccattet
ctggggagactgtgttcatgagcatggagaaccctggcectgtggattetgggatgeccacaactcectga
cttccgcaacaggggcatgactgecccectgcectcaaagtectectectgtgacaagaacactggggactac
tatgaggacagctatgaggacatctctgcecctacctgctcagcaagaacaatgccattgageccagga
gcttcagccagaatccacctgtectgaaacgccaccagagggagatcaccaggaccaccctecagte
tgaccaggaggagattgactatgatgacaccatttctgtggagatgaagaaagaggactttgacatc
tatgacgaggacgagaaccagagcccaaggagcttccagaagaagaccaggcactacttecattgetyg
ctgtggagcgcecctgtgggactatggcatgagctccageccccatgtectcaggaacagggeccagte
tggctctgtgccacagttcaagaaagtggtecttccaagagttcactgatggecagettcaceccagece
ctgtacagaggggagctgaatgagcacctgggactcecctgggecccatacatcagggectgaggtggagg
acaacatcatggtgaccttccgcaaccaggcctccaggecctacagettctacagetecctecateag
ctatgagGaggaccagaggcagggggctgagccacgcaagaactttgtgaaacccaatgaaaccaag
acctacttctggaaagtccagcaccacatggcccccaccaaggatgagtttgactgcaaggectggg

(Continued)

Figure 7A
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cctacttctctgatgtggacctggagaaggatgtgcactctggectgattggeccactectggte
tgccacaccaacaccctgaacccectgeccatggaaggcaagtgactgtgcaggagtttgecctett
cttcaccatctttgatgaaaccaagagctggtacttcactgagaacatggagcgcaactgcaggg
ccccatgcaacattcagatggaggaccccecaccttcaaagagaactaccgcettceccatgeccatcaat
ggctacatcatggacaccctgecctgggettgtcatggeccaggaccagaggatcaggtggtaccet
gctttctatgggctccaatgagaacattcactccatccacttetetgggecatgtettecactgtge
gcaagaaggaggagtacaagatggccctgtacaacctctacecctggggtetttgagactgtggag
atgctgccecctceccaaagectggecatectggagggtggagtgectcattggggagecacctgecatgetgg
catgagcaccctgttceccectggtctacagcaacaagtgccagaccceccecectgggaatggectetggec
acatcagggacttccagatcactgcctcectggeccagtatggeccagtgggecceccaagetggecagg
ctccactactctggatccatcaatgcctggagcaccaaggagccattcagetggatcaaagtgga
cctgctggcccecccatgatcatcecatggcatcaagacccagggggeccaggcagaagttetecagece
tgtacatcagccagttcatcatcatgtacagectggatggcaagaaatggcagacctacagaggce
aactccactggaacactcatggtcttctttggcaatgtggacagctcectggcatcaagcacaacat
cttcaaccccceccaatcatcgeccagatacatcaggctgcaccceccacceccactacagecatecgcagceca
ccctcaggatggagcectgatgggetgtgacctgaactcectgcagecatgeececctgggecatggagage
aaggccatttctgatgcccagatcactgcecctccagctacttcaccaacatgtttgeccacctggag
cccaagcaaggccaggctgcacctccagggaaggagcaatgectggaggececcaggtcaacaace
caaaggagtggctgcaggtggacttccagaagaccatgaaggtcactggggtgaccacccagggg
gtcaagagcctgctcaccagcatgtatgtgaaggagttcctgatcagetceccageccaggatggcca
ccagtggaccctcecttettceccagaatggcaaggtcaaggtgttccagggecaaccaggacagcttca
cCcctgtggtgaacagcecctggacccceccccectectgaccagatacctgaggattcacceccagage
tgggtccaccagattgccctgaggatggaggtecctgggatgtgaggeccaggacctgtactga
(SEQ ID NO:37)

Figure 7B



PCT/US2020/013722

WO 2020/150375

14/28

vg ainbi4

(FZ:ON dI OFS) S5ID J9Y 99V IOVVY HIO IVL
(€2:0ON aI 0=ES) 1 s a N A X

(ZZ:ON aI OFES) 29V HIO ID9 IDL DV ID9D IOL IOV LD9 IDL OVVY OVV LOL 9L
(TZ:ON I Ods) s A Y S a Y S L Y S N N S A

(0Z:0ON aI 0ds)
(6T:ON I OdS)

(8T:0ON AI OHS) IVVY
(LT:ON aI 0dFs) N

(9T:0ON dI JHES) OV¥VY DJIV¥Y 229 IVVY
(ST:ON aIr 0dEs) N L A4 N

(FT:ON dI JFES) OVV D9VY HIO LYY IVYY JIY¥ IDI9 IVVY
(ET:ON aI O0=ES) N s A N N I -4 N

(ZT:ON aI OFES) OVY DOV ILD9 IWV IVVY DOV DD9 IVV DOVY J9VY HIO IVVY
(IT:ON I Jds) N L Y N N L Y N N S A N

o)A

LYY

OLO

LYY

LYY

o)A

o)A

fole) -4

LOY

919)- 4

919)- 4

919)- 4

919)- 4

919)- 4

209

209

0OY

OLO

OLO

OLO

OLO

‘9TION

‘0TION

‘69N

‘99N

‘GON

‘¥ON

‘ION



PCT/US2020/013722
15/28

WO 2020/150375

g8 a.nb14

(9€:0ON aI OFES) IOI SI9 IVVY J9V OJVD IVV DDV DOV DVV DJ9V DVV OVV ILOL HIO IVVY IDV D09
(GE:ON aI Jds) s A N S a N S L N S N N S A N L Y *ADN

(FE:ON I BHES) D29 IOV HIO LIV IIV¥ IJ¥YY DIV HIO IDV¥ HYD
(€€:ON aI 0"Es) V¥ L A L I N I A L O :1Z9N

(ZE:ON aI OFES) 229 IOV 9I9 IOV DIV OVV DOV IO IOV IIV
(TE:ON aI Jds) ¥ L A L I N L A L I :‘0Z9N

(0E:ON aI OFES) OJ¥D ID9D IOI D29 9L IOV DIV DVV ILOL DOV D9 IDL D09 HIO IOV IIV
(6Z:ON I Ods) a Y S Y A L I N S L Y S Y A L I ‘619N

(82:0ON 4I OFES) ILO9 IOL 9I9 12D ILOL HIO ILID IVV IOV HIOH IVV OVVY J9VY 9I9
(LZ:ON aI Jds) V¥ S A Y S A Y N S A N N S A :8IODN

(92:0ON aI OFES) IVVY HV¥D D9V HIO II9 IDL DVO IDD IOL IOV D29 IDIL SID IOV 9OV OVV HIO IVIL OWV DIV D9
(GZ:ON aI Jds) N (o} S A Y S a Y S L Y S T S -t N A X N L Y LION



000000000000

22222222222222222

16/28

single chain FYIll




000000000000000000000000000000




PCT/US2020/013722

WO 2020/150375

18/28

L1 ainbBi4

@ i ) Jejowoid 8INHD 8INYD | @

S | wdufs | peziwmdo-uopoo aa@ging | §ON @ o X ol =

z - - | seoword | SINMO ] SNMO |} &
I vdukg 4 peziwndo-uopod aag-iind SON @ gLy x| x| 3
@ _ . Jsjowoid SINHD o

5 H vdufs H peziundo-uopoo QagHiing | SON @ ot H YO H 3

@ d Uk U@N_E:Qo-covoo aasg-ing GON Jejowoldssueyus o

3 H Y S 1wl L aLlWw H 3

o i } Jej0woid 8INHD 8INHD o
5 H vduts H peziundo-uopoo qagHiiing @ ‘el Bl Bl
b _ - | Jajowoud 1 SINHO |2

= H wduss [ peziwndo-uopoo aasHiiing @ oo © 5

b d uk U@N_E:Qo-covoo aas-ing Jejowoldssueyus a

3 H vduls fur 1 HLlw 1 3

@ i ) Jej0woid 8INHD 8INID b
3 H vduks L] peziwndo-uopoo aagHiing SON 1 gLLu 1 x) H x| H 3
@ . B Js10Wo0d SNHD o

= yvdukg = psziwundo-uopod aag-iind SON - gLy 1 x, H 3

e d Uk U@N_E:Qo-covoo aasg-ing Jejowoldssueyus @

3 H VAUuAg L 1w SON 1 LW H 3

@ i ) Jej0woid 8INHD 8INID b
3 H vduks |4 peziwndo-uopod aagHiing 1 gLy H x| H X, H 3
e 0 " - _ 1 Jaj0woud | BNYD |} @

= vd uks psziwpdo-uopod aagHiing gLy ) 3

@ Jajowolid/soueyus o

S H wvduAs H peziwndo-uopod gaagHiing - -5

=) TR 3

(U 0Z1S) ZLSO/SON/GXA

(U 161S) 0ZLSD/SON/GXA

(U gLLS) 6L LSD/SON/GXA

U ¥21G) SZLSD/ISON/GXA

(U OLLG) GOLSD/IGXA

(u 260G) LOLSD/IGXA

(U €G1G) ¥ZSI/SXA

QU 161G 8LLSD/SONA

WgLLG) LLLSD/GONA

QU ¥.1G) YOSD/SONA

(QUOLLS) 9LLSOA

(Gu 2605) GLLSOA

(U €G13) ¥OSON



PCT/US2020/013722

WO 2020/150375

19/28

21 ainbi4

861 'U 061 ¢'s 0§ 711 8 $X /DN 708D ALIW/SWIDXT 0TISI/SON/SXA
(441 vy 9°¢l o€ 8¢ 9L 8 $X /DN 708D ALLW/SINIIXT 611SI/SON/SXA
. . . . . . oueud;rdoword
(43 01 0€¢ S 8T €6 8 $X /DN 708D STISD/SON/SXA
RIAARLY
(4 4 eu €02 §'T 8'C TS 8 9'¢ 708D ALIW/SWIDXT SOTSI/SXA
€L 'U 0L §'T [ 43 L 9'¢ 708D ALLW/SINIIXT T0TSJ/$XA
(14 6'1 8¢ r'e 12 <9 91 9'¢ 708D Tooutud 10t0nd YTSI/SXA
RIAARLY
¥'T 'U €7 ! 81 6'T L $ON 708D ALIW/SWIDXT 811SJ/SONA
S 10 <1 S 0T Te L $ON 708D ALLW/SINIIXT LTISD/SONA
. . . . oueud;rdoword
9'0 e 90 61 97 0 8 $ON 708D Y0SD/SONA
RIAARLY
L€ eu 9°¢ 6'0 90 6'1 8 - 708D ALIW/SWIDXT 9T1SDA
(4 'U 12 4! 60 ST 8 - 708D ALLW/SINIIXT SITSOA
) ) ) ) J2ouRyuaAoword
‘JoI) o° ‘Jo1) ° - A
(PO 0T 90 01 (PD 0T L'l 1T 42 ¥0SD LW ¥0SD
AsLA.DUI AsvA.DUI L1} Ae S)uonedn
* : uoneIA(q : uonvIA(Q [Twynil v sep N1 Jo (s)uopeoy
uoIssdadx? o ndg | uoissaadxd e e uorssaadxyq : -Ipowt Sap J)0moLg J0JDA
: paepuels : paepuels : Lquny :
pIoq pIod ITIAJ 28RIAY duanbag

(S1P9 7o dog) £Hudodorq oaia uy

(ddmu 7 dury,,) Lounodorq 0A1A uy




WO 2020/150375 PCT/US2020/013722

20/28

kb kb

WENGS/CS120
WXB/INGS/CS12

-
e
T
£
<
=
£

DNA marker

vC504
vCS04

Figure 13



Gl ainbi4

PCT/US2020/013722

WO 2020/150375

21/28

AL 8dA1-piim uewny
1 ainbiy
_ _ S0P €1 Ty T THANT | parons
T 18 (A7 ‘X /DN 080 MLIW/SNIOIXT TISO/SON/SXA
80 ¢l 144 [1+d0°¢
L1 s L'91 #SPT L1 € L TI+40'1 SX /HN 080 MLIWSWMOXT | 0TISD/SON/SXA
60 4 91 CI+d0't JUUN—.
1 10 01 080 \Eoeewﬁﬁke $0SIA
0T 1o €0 91 CI+d0°L
AsLA.DUI uone AseduUI [Twyni1l #1
* . .
uorssaxdxd oq ndg | worssaadxd uoneaq Aep je uorssa.rdxy oo | [B/3a] | (5) uonesypow San BB | J0)RA
paep paepue)g Jqumy | sisoq duanbag
piod “uerg prog IIIAd 88104y
Ludyodorq oaya uy Loudjodorq oArA uy




WO 2020/150375

hFVIII-FL-AA

mgielstcff
Tsvvykktlf
gvsywkaseqg
vdlvkdlnsg
aasarawpkm
rgasleispi
eaedydddlt
pddrsyksqgy
liifkngasr
tksdprcltr
nrswylteni
igagtdflsv
mtallkvssc
pendiektdp
pgaidsnnsl
snnlistips
nndskllesg
ktsnnsatnr
nhmsnkttss
agpspkaglvs
lhennthnge
gayapvlgdf
sggnfvtqgrs
kgaitgspls
rkkdsgvges
kpdlpktsgk
gkvpflrvat
nacesnhaia
idyddtisve
agsgsvpqgfk
pysfysslis
dlekdvhsgl
pcnigmedpt
vitvrkkeey
gtplgmasgh
hgiktggarg
ppiiaryirl
twspskarlh
isssqgdghagw
evlgceaqgdl

lcllrfctfsa
veftdhlfni
aeyddgtsqgr
ligallvcre
htvngyvnrs
tfltagtllm
dsemdvvrid
Inngpgrigr
pyniyphgit
yyssfvnmer
grflpnpagv
ffsgytfkhk
dkntgdyyed
wlfahrtpmpk
semthfrpgl
dnlaagtdnt
lmnsgesswg
kthidgpsll
knmemvgagkk
lgpeksvegqg
kkigeeiekk
rslndstnrt
kralkgfrlp
dcltrshsip
shflggakkn
vellpkvhiy
essaktpskl
aineggnkpe
mkkedfdiyd
kvvigeftdg
yeedgrqggae
igpllvchtn
fkenyrfhai
kmalynlypg
irdfgitasg
kfsslyisqgf
hpthysirst
lggrsnawrp
tl1ffgngkvk
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trryylgave
akprppwmngl
ekeddkvipg
gslakektqgt
lpgligchrk
dlggfllfch
ddnspsfiqgi
kyvkkvrfmay
dvrplysrrl
dlasgligpl
gledpefgas
mvyedtltlf
syedisayll
ignvsssdll
hhsgdmvftp
sslgppsmpv
knvsstesgr
ienspsvwdgn
egpippdagn
nflseknkvv
etligenvvl
kkhtahfskk
leetelekri
ganrsplpia
nlslailtle
gkdlfptets
ldplawdnhy
ievtwakqgr
edengsprst
sftgplyrge
prknfvkpne
tlnpahgrqgv
ngyimdtlpg
vifetvemlps
aygawapkla
iimysldgkk
lrmelmgcdl
gvnnpkewlqg
viggngdsft

vy (SEQ ID NO:39)

lswdymgsdl
lgptigaevy
gshtyvwgvl
lhkfillfav
svywhvigmg
isshghdgme
rsvakkhpkt
tdetfktrea
pkgvkhlkdf
licykesvdg
nimhsingyv
pfsgetvims
sknnaieprs
mllrgsptph
esglglrlne
hydsgldttl
1fkgkrahgp
ilesdtefkk
pdmsffkmlf
vgkgeftkdv
pgihtvtgtk
geeenleglg
ivddtstagws
kvssfpsirp
mtgdgrevgs
ngspghldlv
gtgipkeewk
terlcsgnpp
gkktrhyfia
lnehlgllgp
tktyfwkvgh
tvgefalfft
lvmagdgrir
kagiwrvecl
rlhysgsina
wagtyrgnstg
nscsmplgme
vdfgktmkvt
pvvnsldppl

Figure 16
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gelpvdarfp
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mdknatalrl
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acttrispnt
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nsshlpaasy
ykkventvlp
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Plasmid backbone of CS12-CRM8.2-Vrp

gacgatttaaatgacaagcttggcgtaatcatggtcatagctgtttcctgtgtgaaattgttatecg
ctcacaattccacacaacatacgagccggaagcataaagtgtaaagcectggggtgectaatgagtga
gctaactcacattaattgcgttgcgectcactgecegettteccagtecgggaaacctgtegtgecaget
gcattaatgaatcggccaacgcgecggggagaggceggtttgegtattgggegetetteecgettecteg
ctcactgactcgctgecgecteggtegtteggetgeggecgageggtatcagetcactcaaaggeggtaa
tacggttatccacagaatcaggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggc
caggaaccgtaaaaaggccgcecgttgcetggegtttttceccataggectecgecceecctgacgagecatecac
aaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggegtttceccee
ctggaagctccecctegtgegetectectgttecgacectgecgettacecggatacctgtecgectttet
cccecttecgggaagegtggegetttcetecatagetcacgetgtaggtatectcagtteggtgtaggtegtt
cgctccaagctgggctgtgtgcacgaaccccececgttcageccgaccgetgegecttatecggtaact
atcgtcttgagtccaacccggtaagacacgacttatcgeccactggcagcageccactggtaacaggat
tagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggectaactacggctacact
agaagaacagtatttggtatctgcgctctgctgaagccagttaccttecggaaaaagagttggtaget
cttgatccggcaaacaaaccaccgctggtageggtggtttttttgtttgcaagcagcagattacgeg
cagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaa
aactcacgttaagggattttggtcatgagattatcaaaaaggatcttcacctagatccttttaaatt
aaaaatgaagttttaaatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgcectt
aatcagtgaggcacctatctcagcgatctgtctatttecgttcatccatagttgectgactececegte
gtgtagataactacgatacgggagggcttaccatctggeccccagtgectgcaatgataccgegagace
cacgctcaccggctccagatttatcagcaataaaccagccagceccggaagggecgagegcagaagtgg
tcctgcaactttatcececgecteccatececagtectattaattgttgecgggaagetagagtaagtagtteg
ccagttaatagtttgcgcaacgttgttgccattgctacaggcatecgtggtgtcacgetegtegtttyg
gtatggcttcattcagctceggttcccaacgatcaaggecgagttacatgatecececatgttgtgeaa
aaaagcggttagctccttecggtectecgategttgtcagaagtaagttggecgcagtgttatcacte
atggttatggcagcactgcataattctcttactgtcatgccatccgtaagatgettttectgtgactyg
gtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgetettgeceggegte
aatacgggataataccgcgccacatagcagaactttaaaagtgctcatcattggaaaacgttetteg
gggcgaaaactctcaaggatcttaccgectgttgagatccagttcgatgtaacccactegtgecaccea
actgatcttcagcatcttttactttcaccagegtttctgggtgagcaaaaacaggaaggcaaaatgce
cgcaaaaaagggaataagggcgacacggaaatgttgaatactcatactcttectttttcaatattat
tgaagcatttatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaac
aaataggggttccgcgcacatttceccececcgaaaagtgeccacctgacgtctaagaaaccattattatcecat
gacattaacctataaaaataggcgtatcacgaggccctttegtetegegegttteggtgatgacggt
gaaaacctctgacacatgcagctccecggagacggtcacagettgtetgtaageggatgecgggagca
gacaagcccgtcagggcegegtcagegggtgttggegggtgteggggetggettaactatgeggecate
agagcagattgtactgagagtgcaccatatgcggtgtgaaataccgcacagatgcecgtaaggagaaaa
taccgcatcaggcgccattegececattcaggetgegecaactgttgggaagggcgateggtgegggect
cTtcgctattacgccagectggcgaaagggggatgtgcectgcaaggecgattaagttgggtaacgecagg
gttttcccagtcacgacgttgtaaaacgacggccagtgaattecctcgagatttaaatgacyg

(SEQ ID NO:54)

Figure 18
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pPMBl1 Replicon

tggcgtaatc
acaacatacg
tcacattaat
tgcattaatg
cttccteget
actcaaaggc
gagcaaaagqg
ataggctccg
acccgacagqg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa

(SEQ ID NO:

Bla (ApR)

atggtcatag
agccggaagc
tgcgttgcge
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaaqg
ccceccectgac
actataaaga
cctgccgcett
tagctcacgc
gcacgaaccc
caacccggta
agcgaggtat
tagaagaaca
tggtagctct
gcagcagatt
55)

25/28

ctgtttccectg
ataaagtgta
tcactgceccg
cgcgcgggga
ctgcgctcegg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc
tgtaggtatc
cccecgttecage
agacacgact
gtaggcggtyg
gtatttggta
tgatccggca
acgcgcagaa

tgtgaaattg
aagcctgggg
ctttccagtc
gaggcggttt
tcgttcecgget
aatcagggga
gtaaaaaggc
aaaatcgacg
ttcceectgg
tgtccgecett
tcagttcggt
ccgaccgctg
tatcgccact
ctacagagtt
tctgcgetcet
aacaaaccac
aaaaaggatc

PCT/US2020/013722

ttatccgctce
tgcctaatga
gggaaacctg
gcgtattggg
gcggcgagcg
taacgcagga
cgcgttgcetg
ctcaagtcag
aagctccctce
tctcectteg
gtaggtcgtt
cgccttatcce
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtage
tcaagaagat

acaattccac
gtgagctaac
tcgtgccage
cgctcttecg
gtatcagctc
aagaacatgt
gcgtttttcce
aggtggcgaa
gtgcgctctce
ggaagcgtgg
cgctccaagce
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
ccttt

ttacca atgcttaatc agtgaggcac ctatctcagc gatctgtcta tttcgttcat

ccatagttgce
gccccagtge
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagcgtttce
cgacacggaa

ctgactcccce
tgcaatgata
agccggaagg
taattgttgce
tgccattgct
cggttcccaa
ctcectteggt
tatggcagca
tggtgagtac
cccggcegtcea
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata

gtcgtgtaga
ccgcgagacc
gccgagcgca
cgggaagcta
acaggcatcg
cgatcaaggc
cctcecgateg
ctgcataatt
tcaaccaagt
atacgggata
tcttegggge
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
atccccecatg
taagttggcc
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaaqg

ttaccatctg
ttatcagcaa
tccgectceca
aatagtttgc
ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgectgttga
tttactttca
ggaataaggg
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CS12-CRM8.2-Vp

tcgecgegttteggtgatgacggtgaaaacctcectgacacatgcagetecccggagacggtcacagettyg
tctgtaagcggatgccgggagcagacaagceccgtcagggegegtcagegggtgttggegggtgtegyg
ggctggcttaactatgcggcatcagagcagattgtactgagagtgcaccatatgeggtgtgaaatac
cgcacagatgcgtaaggagaaaataccgcatcaggcgccattecgecattcaggetgegecaactgttyg
ggaagggcgatcggtgcgggectcecttegetattacgeccagetggecgaaagggggatgtgetgcaagg
cgattaagttgggtaacgccagggttttcccagtcacgacgttgtaaaacgacggccagtgaattec
tcgagatttaaatgacgttggccactccecctetectgegegetegetegetcactgaggecgggecgace
aaaggtcgcccgacgccecgggcetttgecegggeggectcagtgagecgagecgagecgecgcagagaggga
gtggccaactccatcactaggggttcecctgagtttaaacttegtecgacgggggaggctgectggtgaat
attaaccaaggtcaccccagttatcggaggagcaaacaggggctaagtccaccgggggaggetgetg
gtgaatattaaccaaggtcaccccagttatcggaggagcaaacaggggctaagtccacaaatgaccet
attaagaatatttcatagaacgaatgttccgatgctctaatctctctagacaaggttcatatttgta
tgggttacttattctctctttgttgactaagtcaataatcagaatcagcaggtttgcagtcagattyg
gcagggataagcagcctagctcaggagaagtgagtataaaagccccaggectgggagcageccatcaca
gaagtccactcattcttggcaggggcecgcgecgecaccatgcagattgagetgagecacectgettette
ctgtgcctgectgaggttectgettectetgecaccaggagatactacctgggggetgtggagetttett
gggactacatgcagtctgacctgggggagctgectgtggatgeccaggttccecaceccagagtgeccaa
atccttcccattcaacacctectgtggtctacaagaagaccctetttgtggagttcactgaccacctyg
ttcaacattgccaaacccaggccaccectggatgggactectgggacccaccattcaggetgaggtgt
atgacactgtggtcgtcaccecctcaagaacatggcectcecceccacecctgtgagectgecatgetgtgggggt
cagctactggaagtcctctgagggggctgagtatgatgaccagacctcecccagagggagaaggaggat
gacaaagtgttccctgggaagagccacacctatgtgtggcaggtcectcaaggagaatggeecccactg
cctctgacccaccectgectgacctactectacctttetecatgtggacctggtcaaggacctcaacte
tggactgattggggcccectgetggtgtgcagggagggectcececctggccaaagagaagacccagacectyg
cacaagttcattctcctgtttgectgtcectttgatgagggcaagagctggcactctgaaaccaagaact
ccctgatgcaggacagggatgcectgectectgeccagggectggeccaagatgcacactgtgaatggeta
tgtgaacaggagcctgcecctggactcattggectgccacaggaaatctgtectactggecatgtgattgge
atggggacaacccctgaggtgcactceccattttectggagggeccacaccttectggtcaggaaccaca
gacaggccagcctggagatcagcecccecatcaccttectecactgeccagacecectgetgatggacectegg
acagttcctgctgttctgccacatcagectcecccaccagcatgatggcatggaggectatgtcaaggtyg
gacagctgccctgaggagccacagctcaggatgaagaacaatgaggaggctgaggactatgatgatyg
acctgactgactctgagatggatgtggtccgetttgatgatgacaacagcccatecttcattecagat
caggtctgtggccaagaaacaccccaagacctgggtgcactacattgetgetgaggaggaggactygg
gactatgccccactggtcecctggceccctgatgacaggagctacaagagccagtacctcaacaatggece
cacagaggattggacgcaagtacaagaaagtcaggttcatggcctacactgatgaaaccttcaagac

(Continued)

Figure 20A
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cagggaggccattcagcatgagtctggcatcecctgggeccactectgtatggggaggtgggggacace
ctgctcatcatcttcaagaaccaggcecctccaggceccctacaacatctacccacatggecatcactgatyg
tcaggcccecctgtacagcecgcaggctgceccaaagggggtgaaacacctcaaggacttececcattetgece
tggggagatcttcaagtacaagtggactgtcactgtggaggatggaccaaccaaatctgaccececadgg
tgcctcaccagatactactceccagetttgtgaacatggagagggacctggectcectggectgattggece
cactgctcatctgctacaaggagtctgtggaccagaggggaaaccagatcatgtcectgacaagaggaa
tgtgattctgttctctgtetttgatgagaacaggagctggtacctgactgagaacattcagegette
ctgcccaacccectgetggggtgcagectggaggaccctgagttccaggeccagcaacatcatgecactecea
tcaatggctatgtgtttgacagcctceccagetttetgtetgectgecatgaggtggectactggtacat
tctttctattggggcccagactgacttectttetgtettettetetggectacaccttcaaacacaag
atggtgtatgaggacaccctgaccctcttecccattectectggggagactgtgttcatgagcatggaga
accctggcecctgtggattctgggatgceccacaactctgactteccgcaacaggggcatgactgecectget
caaagtctcctcecctgtgacaagaacactggggactactatgaggacagectatgaggacatcectetgec
tacctgctcagcaagaacaatgccattgagcccaggagettcageccagaatgtgagcaataatgececa
ccaacccacctgtcecctgaaacgccaccagagggagatcaccaggaccacccteccagtetgaccagga
ggagattgactatgatgacaccatttctgtggagatgaagaaagaggactttgacatctatgacgag
gacgagaaccagagcccaaggagcttccagaagaagaccaggcactacttecattgetgetgtggage
gcctgtgggactatggecatgagcectceccageccecatgtectcaggaacagggeccagtetggetetgt
gccacagttcaagaaagtggtcttccaagagttcactgatggcagettcacccagecectgtacaga
ggggagctgaatgagcacctgggactcctgggecccatacatcagggectgaggtggaggacaacatceca
tggtgaccttccgcaaccaggcctccaggecctacagettctacagetecctecatcagetatgagga
ggaccagaggcagggggctgagccacgcaagaactttgtgaaacccaatgaaaccaagacctactte
tggaaagtccagcaccacatggcccecceccaccaaggatgagtttgactgcaaggectgggectacttet
ctgatgtggacctggagaaggatgtgcactctggcecctgattggecccactectggtectgecacaccaa
caccctgaaccctgcecccatggaaggcaagtgactgtgcaggagtttgecctettettecaccatettt
gatgaaaccaagagctggtacttcactgagaacatggagcgcaactgcagggcceccatgcaacatte
agatggaggaccccaccttcaaagagaactaccgcttccatgceccatcaatggctacatcatggacac
cctgcctgggecttgtcatggecccaggaccagaggatcaggtggtacctgetttectatgggeteccaat
gagaacattcactccatccacttctectgggecatgtecttcactgtgegcaagaaggaggagtacaaga
tggccctgtacaacctcectacceccectggggtetttgagactgtggagatgetgeccteccaaagetggeat
ctggagggtggagtgcctcattggggagcacctgcatgectggecatgagecacectgttectggtcectac
agcaacaagtgccagacccceccecctgggaatggectetggecacatcagggacttceccagatcactgect
ctggccagtatggccagtgggcceccccaagectggeccaggectceccactactectggateccatcaatgectyg
gagcaccaaggagccattcagctggatcaaagtggacctgctggecccecatgatecatecatggeate
aagacccagggggccaggcagaagttctceccagectgtacatcageccagttcatcatcatgtacagec
tggatggcaagaaatggcagacctacagaggcaactccactggaacactcatggtecttectttggecaa
tgtggacagctctggcatcaagcacaacatcttcaaccccccaatcategecagatacatcaggetyg
caccccacccactacagcatccgecagecaccctcaggatggagetgatgggetgtgacctgaactect
gcagcatgcccecctgggcatggagagcaaggccatttcectgatgecccagatcactgecteccagetactt
caccaacatgtttgccacctggagcccaagcaaggceccaggctgecaccteccagggaaggagcaatgeco
tggaggccccaggtcaacaacccaaaggagtggcetgcaggtggacttccagaagaccatgaaggtea
ctggggtgaccacccagggggtcaagagcectgctcaccagcatgtatgtgaaggagttectgatecag
ctccagccaggatggccaccagtggaccctettetteccagaatggcaaggtcaaggtgttecaggge

(Continued)
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aaccaggacagcttcaccceccectgtggtgaacagecctggaccccececceccectectgaccagataccectgagga
ttcacccceccagagetgggtcecaccagattgecctgaggatggaggtectgggatgtgaggeccagga
cctgtactgatgagcggeccgectettagtagcagtatcgataataaaagatctttattttcattagat
ctgtgtgttggttttttgtgtgttaattaagctcgecgaaggaaccectagtgatggagttggecact
ccctetetgegegetegetegetecactgaggecgggcgaccaaaggtegeccgacgeeccgggetttyg
cccgggecggectcagtgagegagecgagcgegcagagagggagtggeccaagacgatttaaatgacaag
cttggcgtaatcatggtcatagctgtttcecctgtgtgaaattgttatccgectcacaattceccacacaac
atacgagccggaagcataaagtgtaaagcctggggtgcectaatgagtgagctaactcacattaattyg
cgttgcgctcactgceccegetttceccagtecgggaaacctgtegtgecagetgecattaatgaateggeca
acgcgcggggagaggcecggtttgegtattgggegetettecgettectegetecactgactegetgege
tcggtcegttecggetgeggecgageggtatcagetcactcaaaggeggtaatacggttatccacagaat
caggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggc
cgcgttgctggegtttttceccataggetecegeccececectgacgagcatcacaaaaatcecgacgectcaagt
cagaggtggcgaaacccgacaggactataaagataccaggcecgtttceccectggaagetecectegtge
gctctcecctgttceccgacectgecgettacecggatacctgtecgecttteteececttegggaagegtgge
gctttctcatagectcacgetgtaggtatectcagtteggtgtaggtegttegeteccaagetgggetgt
gtgcacgaaccccceccecgttcagececcgaccgetgegecttatececggtaactategtettgagtecaace
cggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgt
aggcggtgctacagagttcttgaagtggtggectaactacggctacactagaagaacagtatttggt
atctgcgctcectgectgaageccagttaccttecggaaaaagagttggtagetecttgateccggcaaacaaa
ccaccgctggtageggtggtttttttgtttgcaagcagcagattacgecgcagaaaaaaaggatctea
agaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggatt
ttggtcatgagattatcaaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaat
caatctaaagtatatatgagtaaacttggtctgacagttaccaatgcttaatcagtgaggcacctat
ctcagcgatctgtctatttegttcatccatagttgectgacteccecegtegtgtagataactacgata
cgggagggcttaccatctggeccceccagtgectgcaatgataccgcgagacccacgectcacecggetecag
atttatcagcaataaaccagccagccggaagggceccgagegcagaagtggtectgecaactttatecge
ctccatccagtctattaattgttgccgggaagctagagtaagtagttecgecagttaatagtttgege
aacgttgttgccattgctacaggcatcgtggtgtcacgectegtegtttggtatggettcattecaget
ccggttcccaacgatcaaggcgagttacatgatccecccecatgttgtgcaaaaaagcecggttagetectt
cggtcctceccgatcgttgtcagaagtaagttggecgcagtgttatcactcatggttatggcagecactyg
cataattctcttactgtcatgccatceccgtaagatgettttcetgtgactggtgagtactcaaccaagt
cattctgagaatagtgtatgcggcgaccgagttgctecttgeccecggegtcaatacgggataataccge
gccacatagcagaactttaaaagtgctcatcattggaaaacgttecttcggggecgaaaactctcaagg
atcttaccgcectgttgagatccagttcecgatgtaacccactecgtgcacccaactgatettcagecatett
ttactttcaccagcecgtttctgggtgagcaaaaacaggaaggcaaaatgccgcaaaaaagggaataag
ggcgacacggaaatgttgaatactcatactcttecectttttcaatattattgaagcatttatcagggt
tattgtctcatgagcggatacatatttgaatgtatttagaaaaataaacaaataggggttccgegcea
catttccccgaaaagtgccacctgacgtctaagaaaccattattatcatgacattaacctataaaaa
taggcgtatcacgaggccctttcgte (SEQ ID NO:57)

Figure 20C



