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cttctgcatacaagttggcaggaacattatacatggcagtgattctgtggagagtgcagagaaggagatcggcttgtggt
ttcaccctgaggaactggtagattacacgagctgtgctcagaactggatctatgaatgall 0 O 0O O 0O O O
oooooao
MANCERTFIAIKPDGVQRGLVGE I IKRFEQKGFRLVGLKFMQASEDLLKEHYVDLKDRPFFAGLVKYMHSGPVVAMVWEG
LNVVKTGRVMLGETNPADSKPGT IRGDFCI1QVGRN I IHGSDSVESAEKE I GLWFHPEELVDYTSCAQNWIYE-O O O
ooooao

oooooao

ooocoooboobooodo

oooDao
atggccaacagtgagcgcaccttcattgccatcaagcctgatggggtccagcgggggctggtgggcgagatcatcaagcg
gttcgagcagaaggggttccgcecttgttggtctgaagtttctgcaggcttcagaggaccttctcaaggagcactacactg
acctgaaggaccgccccttctttactggcctggtgaaatacatgcactcaggaccagtggttgctatggtctgggagggt
ctgaatgtggtgaagacaggccgcgtgatgcttggagagaccaaccccgcagactctaagcctgggaccatacgaggaga
cttctgcatccaagttggcaggaacatcattcatggcagcgattctgtaaagagcgcagagaaggagatcagcttgtggt
ttcagcctgaggagctggtggagtacaagagctgtgcgcagaactggatctatgagtgall 0 O 0O 0O O O O
oooooao
MANSERTFIAIKPDGVQRGLVGE I IKRFEQKGFRLVGLKFLQASEDLLKEHYTDLKDRPFFTGLVKYMHSGPVVAMVWEG
LNVVKTGRVMLGETNPADSKPGT IRGDFC1QVGRN I IHGSDSVKSAEKE I SLWFQPEELVEYKSCAQNWIYE-O O O
oooooaoD

oooooao

oooooooaod

oooDaOo
atggccaacctggagcgcaccttcatcgccatcaagccggacggcgtgcagcgcggectggtgggcgagatcatcaageg
cttcgagcagaagggattccgcctcgtggccatgaagttcctccgggecctctgaagaacacctgaagcagcactacattg
acctgaaagaccgaccattcttccctgggctggtgaagtacatgaactcagggccggttgtggccatggtctgggagggg
ctgaacgtggtgaagacaggccgagtgatgcttggggagaccaatccagcagattcaaagccaggcaccattcgtgggga
cttctgcattcaggttggcaggaacatcattcatggcagtgattcagtaaaaagtgctgaaaaagaaatcagcctatggt
ttaagcctgaagaactggttgactacaagtcttgtgctcatgactgggtctatgaataall U 0O O O 0O 0O O O
ooooDaD
MANLERTFIAIKPDGVQRGLVGE I I KRFEQKGFRLVAMKFLRASEEHLKQHY IDLKDRPFFPGLVKYMNSGPVVAMVWEG
LNVVKTGRVMLGETNPADSKPGT IRGDFC1QVGRN I IHGSDSVKSAEKE I SLWFKPEELVDYKSCAHDWVYE-O O O
ooooDooD

oooooao

oooooooooaod

ooooDao
atggccaacctcgagcgtaccttcattgccatcaagccagatggcgtgcagcgcggectggtgggcgagatcatcaaacg
gttcgagcagaaggggttccgcctggtggccatgaagttccttcgggcctctgaagaacacctgaagcagcattacatcg
acctgaaagaccgtcctttcttcccggggctggtgaagtacatgaactcggggcccgtggtggeccatggtctgggagggg
ctcaatgtggtgaaaacgggccgagtgatgctgggggagaccaatccagctgattcaaaaccaggcaccatccgtgggga
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tttctgcattcaagttggcaggaacatcattcatggcagtgattcagtggagagtgctgagaaagagatccatctgtggt
ttaagcccgaagaactgatcgactacaagtcttgtgcccatgactgggtgtacgagtagd O O 0O 0O 0O O 0O O
oooooo
MANLERTFIAIKPDGVQRGLVGE I I KRFEQKGFRLVAMKFLRASEEHLKQHY IDLKDRPFFPGLVKYMNSGPVVAMVWEG
LNVVKTGRVMLGETNPADSKPGT IRGDFCI1QVGRN I IHGSDSVESAEKE IHLWFKPEEL IDYKSCAHDWVYE-O O O
OoDoooo

OoDoooao

ooooooooood

ooDooao
atgaatcatagtgaaagattcgttttcattgcagagtggtatgatccaaatgcttcacttcttcgacgttatgagectttt
attttacccaggggatggatctgttgaaatgcatgatgtaaagaatcatcgcacctttttaaagcggaccaaatatgata
acctgcacttggaagatttatttataggcaacaaagtgaatgtcttttctcgacaactggtattaattgactatggggat
caatatacagctcgccagctgggcagtaggaaagaaaaaacgctagccctaattaaaccagatgcaatatcaaaggctgg
agaaataattgaaataataaacaaagctggatttactataaccaaactcaaaatgatgatgctttcaaggaaagaagcat
tggattttcatgtagatcaccagtcaagaccctttttcaatgagctgatccagtttattacaactggtcctattattgcc
atggagattttaagagatgatgctatatgtgaatggaaaagactgctgggacctgcaaactctggagtggcacgcacaga
tgcttctgaaagcattagagccctctttggaacagatggcataagaaatgcagcgcatggccctgattcttttgettctg
cggccagagaaatggagttgttttttccttcaagtggaggttgtgggccggcaaacactgctaaatttactaattgtacc
tgttgcattgttaaaccccatgctgtcagtgaaggactgttgggaaagatcctgatggctatccgagatgcaggttttga
aatctcagctatgcagatgttcaatatggatcgggttaatgttgaggaattctatgaagtttataaaggagtagtgaccg
aatatcatgacatggtgacagaaatgtattctggcccttgtgtagcaatggagattcaacagaataatgctacaaagaca
tttcgagaattttgtggacctgctgatcctgaaattgcccggcatttacgeccctggaactctcagagcaatctttggtaa
aactaagatccagaatgctgttcactgtactgatctgccagaggatggcctattagaggttcaatacttcttcaagatct
tggataattagd 0D 0 OO0 O 4dOOd

Oooooo

MNHSERFVF IAEWYDPNASLLRRYELLFYPGDGSVEMHDVKNHRTFLKRTKYDNLHLEDLF IGNKVNVFSRQLVLIDYGD
QYTARQLGSRKEKTLAL IKPDAISKAGEI IEI INKAGFT I TKLKMMMLSRKEALDFHVDHQSRPFFNELIQFITTGPIIA
ME1LRDDAICEWKRLLGPANSGVARTDASESIRALFGTDGIRNAAHGPDSFASAAREMELFFPSSGGCGPANTAKFTNCT
CCI1VKPHAVSEGLLGKILMAIRDAGFE 1 SAMQMFNMDRVNVEEFYEVYKGVVTEYHDMVTEMYSGPCVAME 1QQNNATKT
FREFCGPADPE IARHLRPGTLRAIFGKTKIQNAVHCTDLPEDGLLEVQYFFKILDN-O O O OO0 0 0 0O O
OoDoooao

OOO0OE. cOoliDODODODODODODODDODODDOOODODODODODOGO

ooDooao
atgaatcactccgaacgctttgtttttatcgccgaatggtatgacccgaatgcttccctgectgecgecgectacgaactgct
gttttatccgggcgatggtagcgtggaaatgcatgacgttaaaaatcaccgtacctttctgaaacgcacgaaatatgata
atctgcatctggaagacctgtttattggcaacaaagtcaatgtgttctctcgtcagctggtgctgatcgattatggcgac
cagtacaccgcgcgtcaactgggtagtcgcaaagaaaaaacgctggccctgattaaaccggatgcaatctccaaagctgg
cgaaattatcgaaattatcaacaaagcgggtttcaccatcacgaaactgaaaatgatgatgctgagccgtaaagaagccc
tggattttcatgtcgaccaccagtctcgcccgtttttcaatgaactgattcaattcatcaccacgggtccgattatcgca
atggaaattctgcgtgatgacgctatctgcgaatggaaacgcctgctgggcccggcaaactcaggtgttgecgegtaccga
tgccagtgaatccattcgecgctctgtttggcaccgatggtatccgtaatgcagcacatggtccggactcattcgecatcgg
cagctcgtgaaatggaactgtttttcccgagctctggecggttgcggtccggcaaacaccgccaaatttaccaattgtacg
tgctgtattgtcaaaccgcacgcagtgtcagaaggcctgctgggtaaaattctgatggcaatccgtgatgctggctttga
aatctcggccatgcagatgttcaacatggaccgcgttaacgtcgaagaattctacgaagtttacaaaggcgtggttaccg
aatatcacgatatggttacggaaatgtactccggtccgtgcgtcgcgatggaaattcagcaaaacaatgccaccaaaacg
tttcgtgaattctgtggtccggcagatccggaaatcgcacgtcatctgecgtccgggtaccctgecgecgcaatttttggtaa
aacgaaaatccagaacgctgtgcactgtaccgatctgccggaagacggtctgctggaagttcaatactttttcaaaattc
tggataattagl] 0 O O 0O O 0O OO

oooooo

MNHSERFVF IAEWYDPNASLLRRYELLFYPGDGSVEMHDVKNHRTFLKRTKYDNLHLEDLF IGNKVNVFSRQLVLIDYGD
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QYTARQLGSRKEKTLAL IKPDAISKAGEI IEI INKAGFT I TKLKMMMLSRKEALDFHVDHQSRPFFNELIQFITTGPIIA
ME1LRDDAICEWKRLLGPANSGVARTDASESIRALFGTDGIRNAAHGPDSFASAAREMELFFPSSGGCGPANTAKFTNCT
CCIVKPHAVSEGLLGKILMAIRDAGFE I SAMQMFNMDRVNVEEFYEVYKGVVTEYHDMVTEMYSGPCVAME IQQNNATKT
FREFCGPADPEIARHLRPGTLRAIFGKTKIQNAVHCTDLPEDGLLEVQYFFKILDN-O O O O O O 0O O O
oooooao

ooocoobooogod

ooooao
atgcatgatgtaaagaatcatcgcacctttttaaagcggaccaaatatgataacctgcacttggaagatttatttatagg
caacaaagtgaatgtcttttctcgacaactggtattaattgactatggggatcaatatacagctcgccagctgggcagta
ggaaagaaaaaacgctagccctaattaaaccagatgcaatatcaaaggctggagaaataattgaaataataaacaaagct
ggatttactataaccaaactcaaaatgatgatgctttcaaggaaagaagcattggattttcatgtagatcaccagtcaag
accctttttcaatgagctgatccagtttattacaactggtcctattattgccatggagattttaagagatgatgctatat
gtgaatggaaaagactgctgggacctgcaaactctggagtggcacgcacagatgcttctgaaagcattagagccctcttt
ggaacagatggcataagaaatgcagcgcatggccctgattcttttgcttctgcggccagagaaatggagttgttttttcc
ttcaagtggaggttgtgggccggcaaacactgctaaatttactaattgtacctgttgcattgttaaaccccatgctgtca
gtgaaggactgttgggaaagatcctgatggctatccgagatgcaggttttgaaatctcagctatgcagatgttcaatatg
gatcgggttaatgttgaggaattctatgaagtttataaaggagtagtgaccgaatatcatgacatggtgacagaaatgta
ttctggcccttgtgtagcaatggagattcaacagaataatgctacaaagacatttcgagaattttgtggacctgctgatc
ctgaaattgcccggcatttacgccctggaactctcagagcaatctttggtaaaactaagatccagaatgctgttcactgt
actgatctgccagaggatggcctattagaggttcaatacttcttcaagatcttggataattgal 0 0O 0 0O 0O 0O O

O

oooooao

MHDVKNHRTFLKRTKYDNLHLEDLFIGNKVNVFSRQLVL IDYGDQYTARQLGSRKEKTLAL IKPDAISKAGEI IET INKA
GFTITKLKMMMLSRKEALDFHVDHQSRPFFNELIQFITTGP 1 IAMEILRDDAICEWKRLLGPANSGVARTDASESIRALF
GTDGIRNAAHGPDSFASAAREMELFFPSSGGCGPANTAKFTNCTCCIVKPHAVSEGLLGK I LMAIRDAGFE I SAMQMFNM
DRVNVEEFYEVYKGVVTEYHDMVTEMYSGPCVAME 1 QOQNNATKTFREFCGPADPE I ARHLRPGTLRAIFGKTKIQNAVHC
TDLPEDGLLEVQYFFKILDN-O 0 O O O O OO DO

oooooao

ooooDbDDbOOoOooooao

oooDao
atgagagcctgtcagcagggaagaagttccagtttggtttctccatatatggcacccaagaatcagagcgagagattcge
tttcattgcagagtggtatgatccaaatgcttcattgctccgacgctatgagctgctgttttaccccacagacggatctg
ttgaaatgcatgatgtaaagaatcgtcgcaccttcttaaagcggaccaagtatgaggacctgcgecctggaagatctattt
ataggcaacaaagtcaatgtgttttctcgacagctggtgttgattgactatggggaccaatacacagcccgccagctggg
cagcaggaaagagaaaactttagccctgatcaaaccagatgcagtgtcaaaggccggagaaatcattgagatgataaaca
aaagtggatttactataaccaaactccgaatgatgactctgacaaggaaagaagcagcggactttcatgtagaccatcac
tcaagacctttttataacgaactgatccagtttatcacaagtgggcctgttattgccatggagatcttaagagatgacgc
gatctgtgagtggaaaaggttgcttggacccgcaaactctgggctatcacggacagatgcccccggaagcatccgagcce
tctttgggacagatggcgtgagaaatgcagctcacggccctgatacttttgcatctgctgccagagaaatggaattgttt
tttccttcaagtggaggctgtgggccagcgaacactgctaaatttaccaattgcacctgttgcatcattaagcctcatge
tatcagtgaaggaatgttgggaaagattttaatagctattcgggatgcatgctttggaatgtcagcgatacagatgttca
atttggatcgggctaatgttgaagaattctatgaagtctataaaggtgtagtgtctgagtataatgatatggtgacagag
ctgtgctccggcccttgcgtagcaatagagatccaacagagcaaccctacaaagacatttcgagaattctgcggacctge
tgatcctgaaatcgcccggcatttacgacctgagaccctcagggcaatttttggtaaaactaaggttcaaaatgctgttc
attgcacggatctgccggaggatgggctcctggaggtccagtatttcttcaagatcttggataattagl U 0O O 0O O
ooo

oooooaoD
MRACQQGRSSSLVSPYMAPKNQSERFAFIAEWYDPNASLLRRYELLFYPTDGSVEMHDVKNRRTFLKRTKYEDLRLEDLF
IGNKVNVFSRQLVLIDYGDQYTARQLGSRKEKTLAL IKPDAVSKAGE I IEMINKSGFT I TKLRMMTLTRKEAADFHVDHH
SRPFYNEL 1QFITSGPVIAME I LRDDAICEWKRLLGPANSGLSRTDAPGS IRALFGTDGVRNAAHGPDTFASAAREMELF
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FPSSGGCGPANTAKFTNCTCC I IKPHAISEGMLGKILIAIRDACFGMSAIQMFNLDRANVEEFYEVYKGVVSEYNDMVTE
LCSGPCVAIEIQQSNPTKTFREFCGPADPEIARHLRPETLRAIFGKTKVQNAVHCTDLPEDGLLEVQYFFKILDN-0O O
gooooooaod

ooooogao

goooooooobod

goooaod
atgagagcctgtcagcagggaagaagttccagtttggtttctccatatatggcacccaagaatcagagcgagagattcge
tttcattgcagagtggtatgatccaaatgcttcattgctccgacgctatgagctgectgttttaccccacagacggatctg
ttgaaatgcatgatgtaaagaatcgtcgcaccttcttaaagcggaccaagtatgaggacctgcgectggaagatctattt
ataggcaacaaagtcaatgtgttttctcgacagctggtgttgattgactatggggaccaatacacagcccgccagetggg
cagcaggaaagagaaaactttagccctgatcaaaccagatgcagtgtcaaaggccggagaaatcattgagatgataaaca
aaagtggatttactataaccaaactccgaatgatgactctgacaaggaaagaagcagcggactttcatgtagaccatcac
tcaagacctttttataacgaactgatccagtttatcacaagtgggcctgttattgccatggagatcttaagagatgacge
gatctgtgagtggaaaaggttgcttggacccgcaaactctgggctatcacggacagatgcccccggaagcatccgagcce
tctttgggacagatggcgtgagaaatgcagctcacggccctgatacttttgcatctgctgccagagaaatggaattgttt
tttccttcaagtggaggctgtgggccagcgaacactgctaaatttaccaattgcacctgttgcatcattaagcctcatge
tatcagtgaagatttatttattcattatatgtaal 0D 0 0 00 0O O O

oooooao
MRACQQGRSSSLVSPYMAPKNQSERFAFIAEWYDPNASLLRRYELLFYPTDGSVEMHDVKNRRTFLKRTKYEDLRLEDLF
I1GNKVNVFSRQLVL IDYGDQYTARQLGSRKEKTLAL IKPDAVSKAGE I IEMINKSGFT ITKLRMMTLTRKEAADFHVDHH
SRPFYNELIQFITSGPVIAME I LRDDAICEWKRLLGPANSGLSRTDAPGSIRALFGTDGVRNAAHGPDTFASAAREMELF
FPSSGGCGPANTAKFTNCTCCIIKPHAISEDLFIHYM-O O O O O O O OO

ooooon

gobobodoodoooob o000 b o000 oooDob oo ooooOobo
goooooooonn

ogoooao
atggccaactgtgagcgtaccttcattgcgatcaaaccagatggggtccagecggggtcttgtgggagagattatcaageg
ttttgagcagaaaggattccgccttgttggtctgaaattcatgcaagcttccgaagatcttctcaaggaacactacgtty
acctgaaggaccgtccattctttgccggcctggtgaaatacatgcactcagggeccggtagttgecatggtctgggagggg
ctgaatgtggtgaagacgggccgagtcatgctcggggagaccaaccctgcagactccaagcctgggaccatccgtggaga
cttctgcatacaagttggcaggaacattatacatggcggtgattctgtggagagtgcagagaaggagatcggcttgtggt
ttcaccctgaggaactggtagattacacgagctgtgctcagaactggatctatgaactcgagcaccaccaccaccaccac
tgal DO OO OO0

Ooooooao
MANCERTFIAIKPDGVQRGLVGE I IKRFEQKGFRLVGLKFMQASEDLLKEHYVDLKDRPFFAGLVKYMHSGPVVAMVWEG
LNVVKTGRVMLGETNPADSKPGT IRGDFCIQVGRN I IHGGDSVESAEKE IGLWFHPEELVDYTSCAQNWIYELEHHHHHH
-0o0o0ooooad

oooooao

I 1 I I I 6 6 A 6 R R A A M A
oooooooogonn
atggccaactgtgagcgtaccttcattgcgatcaaaccagatggggtccagcggggtettgtgggagagattatcaageg
ttttgagcagaaaggattccgcecttgttggtctgaaattcatgcaagcttccgaagatcttctcaaggaacactacgttyg
acctgaaggaccgtccattctttgccggcctggtgaaatacatgcactcagggccggtagttgecatggtctgggagggg
ctgaatgtggtgaagacgggccgagtcatgctcggggagaccaaccctgcagactccaagcctgggaccatccgtggaga
cttctgcatacaagttggcaggaacattatacatggcggtgattctgtggagagtgcagagaaggagatcggcttgtggt
ttcaccctgaggaactggtagattacacgagctgtgctcagaactggatctatgaaaccggtcaccaccaccaccaccac
tgad DO OO OO0

oooooao
MANCERTFIAIKPDGVQRGLVGE I 1 KRFEQKGFRLVGLKFMQASEDLLKEHYVDLKDRPFFAGLVKYMHSGPVVAMVWEG
LNVVKTGRVMLGETNPADSKPGT IRGDFCIQVGRN I IHGGDSVESAEKE IGLWFHPEELVDYTSCAQNWIYETGHHHHHH
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-0oooooodd

ooooon

I A 0 B A B R W A W A W A W R W N R N IR N
oobooooooao

ooooao
atggccaactgtgagcgtaccttcattgcgatcaaaccagatggggtccagecggggtettgtgggagagattatcaageg
ttttgagcagaaaggattccgccttgttggtctgaaattcatgcaagcttccgaagatcttctcaaggaacactacgttg
acctgaaggaccgtccattctttgccggcctggtgaaatacatgcactcagggccggtagttgecatggtctgggagggg
ctgaatgtggtgaagacgggccgagtcatgctcggggagaccaactctgcagactccaagcctgggaccatccgtggaga
cttctgcatacaagttggcaggaacattatacatggcagtgattctgtggagagtgcagagaaggagatcggcttgtggt
ttcaccctgaggaactggtagattacacgagctgtgctcagaactggatctatgaaaccggtcaccaccaccaccaccac
tgal D OO0 OoOoad

ooooon
MANCERTFIAIKPDGVQRGLVGE I 1 KRFEQKGFRLVGLKFMQASEDLLKEHYVDLKDRPFFAGLVKYMHSGPVVAMVWEG
LNVVKTGRVMLGETNSADSKPGTIRGDFCIQVGRN I IHGSDSVESAEKE I GLWFHPEELVDYTSCAQNWIYETGHHHHHH
-oo0ooDoooano

Ooooooao

1 e e 1 I I 6 1 6 0 R A A B e B e N N A N N N N A N N N NN N
ooooooooaad

goooao
atggccaactgtgagcgtaccttcattgcgatcaaaccagatggggtccagcggggtcttgtgggagagattatcaageg
ttttgagcagaaaggattccgccttgttggtctgaaattcatgcaagcttccgaagatcttctcaaggaacactacgttyg
acctgaaggaccgtccattctttgccggcctggtgaaatacatgcactcagggccggtagttgccatggtctgggagggg
ctgaatgtggtgaagacgggccgagtcatgctcggggagaccaactctgcagactccaagcctgggaccatccgtggaga
cttctgcatacaagttggcaggaacattatacatggcagtgattctgtggagagtgcagagaaggagatcggcttgtggt
ttcaccctgaggaactggtagattacacgagctgtgctcagaactggatctatgaactcgagcaccaccaccaccaccac
tgal DO DO OO0OOd

oooooao
MANCERTFIAIKPDGVQRGLVGE 1 1 KRFEQKGFRLVGLKFMQASEDLLKEHYVDLKDRPFFAGLVKYMHSGPVVAMVWEG
LNVVKTGRVMLGETNSADSKPGT IRGDFCIQVGRN I IHGSDSVESAEKE IGLWFHPEELVDYTSCAQNWIYELEHHHHHH
-0ooooooboo

oooooao

I T 0 O I R B A A B A W e A W N N R N R NN
oooDoooooobooooaoao

ooooao
atggccaactgtgagcgtaccttcattgcgatcaaaccagatggggtccagecggggtcttgtgggagagattatcaageg
ttttgagcagaaaggattccgecttgttggtctgaaattcatgcaagcttccgaagatcttctcaaggaacactacgtty
acctgaaggaccgtccattctttgccggcctggtgaaatacatgcactcagggccggtagttgccatggtctgggagggg
ctgaatgtggtgaagacgggccgagtcatgctcggggagaccaactctgcagactccaagcctgggaccatccgtggaga
cttctgcatacaagttggcaggaacattatacatggcggtgattctgtggagagtgcagagaaggagatcggcttgtggt
ttcaccctgaggaactggtagattacacgagctgtgctcagaactggatctatgaaaccggtcaccaccaccaccaccac
tgal D OO0 O oOoad

ooooon

MANCERTF IAIKPDGVQRGLVGE I 1 KRFEQKGFRLVGLKFMQASEDLLKEHYVDLKDRPFFAGLVKYMHSGPVVAMVWEG
LNVVKTGRVMLGETNSADSKPGT IRGDFCIQVGRNI IHGGDSVESAEKE IGLWFHPEELVDYTSCAQNWIYETGHHHHHH
-oooooooao

ooooon

gooboodoooob oo b o000 oooDob oo oOoooODbd
gooooooooboooaoao

goooaod
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atggccaactgtgagcgtaccttcattgcgatcaaaccagatggggtccagcggggtcttgtgggagagattatcaageg
ttttgagcagaaaggattccgcecttgttggtctgaaattcatgcaagcttccgaagatcttctcaaggaacactacgtty
acctgaaggaccgtccattctttgccggcctggtgaaatacatgcactcagggccggtagttgccatggtctgggagggg
ctgaatgtggtgaagacgggccgagtcatgctcggggagaccaactctgcagactccaagcctgggaccatccgtggaga
cttctgcatacaagttggcaggaacattatacatggcggtgattctgtggagagtgcagagaaggagatcggcttgtggt
ttcaccctgaggaactggtagattacacgagctgtgctcagaactggatctatgaactcgagcaccaccaccaccaccac
tgal DO OO0 OOooOod

oooooao
MANCERTFIAIKPDGVQRGLVGE I IKRFEQKGFRLVGLKFMQASEDLLKEHYVDLKDRPFFAGLVKYMHSGPVVAMVWEG
LNVVKTGRVMLGETNSADSKPGT IRGDFCIQVGRN I IHGGDSVESAEKE I GLWFHPEELVDYTSCAQNWIYELEHHHHHH
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ttttgagcagaaaggattccgccttgttggtctgaaattcatgcaagcttccgaagatcttctcaaggaacactacgttg
acctgaaggaccgtccattctttgccggcctggtgaaatacatgcactcagggccggtagttgccatggtctgggagggg
ctgaatgtggtgaagacgggccgagtcatgctcggggagaccaaccctgcagactccaagcctgggaccatccgtggaga
cttctgcatacaagttggcaggaacattatacatggcggtgattctgtggagagtgcagagaaggagatcggcttgtggt
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aw i 54T DU (KDa)
NM23 S120G Y N
k. S120G YU I20BFY e yy;wv?e}s‘/?gm\ #&# Monomer: 19.6
ERERLTVD BHE. 4TI TR B —&# Dimer: 39.2
w3
NM23 A= IZ T S R et
RERLTEY, BV .
P96S/S120G S0 Y vl B Yes Mopomc?r. 18
aka P96S/S120G | m <5 Dimer: 36
NM23 P96SACL | 7uv>o6smey i 20
BRERLTEY, &% .
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/S120G BRERLTEY, ¥
M 37 vz EE
aka PICSAC2 | mpnramn. migo Monomer: 17.8
/S120G 200 CRBBRERK K Yes Dimer: 35.6
LTn3
NM23 PO6SACO6 | #uvroeneyvic 40
/S120G BRERLTEY, ¥
M S7 ) vz EE
aka PIGSACE | mpmromn. mio Monomer: 17.2
/S120G 6 DO CRMBES KK Yes Dimer: 34.4
LTn3
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Name Description Single Chain
RERZEBERAT D N
£ B ke Yk S D Rt &
i (kDa)
GS, HEA Yes NM23—-S120G0#% | n=2:~36
Monomer- BATHARL ; HEADOERS] —3:~36.4
(GGGGS),- EOCBREICL->THRED N=3:~30.
" n=6:~37
monomer
HEk
IgGlhno C Modified IgG1 Yes NM23-S120G0%K | 375
b . ATHAEL ; BREDRS 20
inge region ROBE £ 5o E S
without cysteins
VAT EEERVVES
1 gG1tbrER
IgG2ah no C YRFA v EREERVEN | Yes HEEORFIRCEE: | ~37.5
1gG2atbrVHER LoT®RED .
IgG1h no vAF A v EEEEVER | Yes Zhg‘iflsgéZ&g;ﬁ ~39.6
NES 3 o TR  HE
CllgG2ahno C | 181 e ko ROBEL k> CTHE S
- — - - - 30
Cysteins are present in linkers below F#oy rp—cirv 27 1 v B FET 2
IgGl1Fc NMz3oCkETRAEL | No NM23—-S120G® Monomer: 43.5
1gG1F cHEE BATEHY ; HEAD BEHk
EF R CREIC L > TR .
7 Dimer: 87
—&&
IgG1h NM2 3O CKRITHEL| No HEHEOERIIRCEEC | Monomer: 19.6
7£1gG1lbrTHEE roTkES Dirmer: 39.2
I1gG2ah NMz 3ockumTcaaL| No HEEORILCREL | Monomer: 19.8
721gG2atbyIER FoTHhED Dimer: 39.6
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G Theoretical
Name Description Single Chain molecular
(NM23-X-linker) s e weight (KDa)
(NM23-X-Y > B —) Bas TR
NM23 S120G GS2 Yes
NM23 P96S GS2 Yes
NM23 P96S/S120G Yes
GS2
NM23 P96SAC1 Yes
GS2
NM23 P96SAC2 two NM23 X Yes
GS2 linked by 2 ~36
NM?23 P96SAC6 repeats of Yes
GS2 (GGGEGS)
NM23 P96SAC1 éﬁ?;f?ﬁ§%§ Yes
/8120G GS2 o M3 xL it
NM23 P96SAC2 Yes
/8120G GS2
NM23 P96SAC6 Yes
/8120G GS2
NM23 S120G GS3 Yes
NM23 P96S GS3 Yes
NM23 P96S/5120G Yes
GS3
NM23 P96SAC1 Yes
GS3
NM23 P96SAC2 two NM23 X Yes
GS3 linked by 3 ~36.4
NM?23 P96SAC6 repeats of Yes
GS3 (GGGGS)
NM23 P96SAC1 %;?Qf@i#ﬁi Yes
/8120G GS3 5 N3 xL w LI
NM23 P96SAC2 Yes
/8120G GS3
NM23 P96SAC6 Yes
/8120G GS3
NM23 S120G Yes
1gG1h noC
NM23 P96S IgG1lh Yes
noC
NM23 P96S/S120G Yes
I1gG1h noC two NM23 X
NM23 P96SAC1 linked by a Yes
1gG1h noC modified 1gG1
NM23 P96SAC2 hinge region Yes ~37.5
IgG1h noC without cysteins
NM23 P96SAC6 CRTA L REE RN Yes
IgG1h noC Ef1gG1ELUm
NM23 P96SAC1 BT ko THRE L 2 Yes
/$120G IgGlh noC | @Mz X
NM23 P96SAC2 Yes
/8120G IgG1lh noC
NM23 P96SAC6 Yes
/8120G IgG1lh noC
NM23 S120G Yes
1gG2ah noC
NM23 P96S IgG2ah | ¥ AT A1 »&& LR Yes
noC {gﬁ(ﬁlgGZ‘a}:‘/:‘f
NM23 PO6S/S120G | Boie & - c i L7 Yeos
1gG2ah noC
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NM23 P96SACI1 Yes
1gG2ah noC two NM23 X
NM23 P96SAC2 linked by a Yes
T1gG2ah noC modified [gG2a
NM23 P96SAC6 hinge region Yes ~375
1gG2ah noC without cysteins
NM23 P96SAC1 CRFA L REGERN Yes
/8120G 1gG2ah noC | EMiT eG2at v
NM23 PO6SAC2 | B & - < i L 7 Yes
/S120G IgG2ah noC
NM23 P96SAC6 Yes
/S120G IgG2ah noC
NM23 S120G Yes
1gG1h/IgG2ah noC
NM23 P96S Yes
1gG1h/IgG2ah noC
NM23 P96S/S120G Yes
1gG1h/IgG2ah noC
NM23 P96SACI1 Yes
IgG1h/TgG2ah noC two NM23 X
NM23 P96SAC2 linked by a Yes
IgG1WIgG2ah noC modified [gG1
NM23 P96SAC6 | and TgGG2a hinge Yes ~39.6
1gG1/IgG2ah noC reglons \ynhout
NM23 P96SAC1 cysteins Yes
/8120G VAT VEEERD
IgG1WIgG2ah noC | &Mt gc 1o
NM23 P96SAC2 ﬁﬁ@gg;iG%; Yes
vy ZX o THE
/S120G IgG2ah noC [T 2 O X
NM23 P96SAC6 Yes
/S120G IgG2ah noC
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61400220837' PCT/US2012/036975 10.10.2012 |

UM o coommmamonmmans
PCT

INTERNATIONAL SEARCH REPORT
{PCT Article 18 and Rules 43 and 44)

Applicant’s or agent's file reference FOR FURTHER see Form PCT/ISAS220
13150-70111PCT ACTION as well as, where applicable, item 5 below.
[nternational application No. Intemational filing date (day/monitiyear) | (Earliest) Priority Date (dawmonthiyear)
PCT/US 1226975 03 May 2012 (08.05.2012) 09 May 2011 (09.052011)

Applicant
MINERVA BIOTECHNOLOGIES CORPORATICN

This intemational search report has been prepared by this [nternational Searching Authority and is transmitied to the applicant
according to Article 18. A copy is being transmiftted to the International Burcau.

This insemational search report consists of a total of " sheess.
D It is also accompanied by a copy of each prior art document cited in this repont.

1. Basis of the report
a  With regard to the 1anguage, the intemational scarch was carried out on the basis of:
the international application in the language in which it wes filed.

D a translation of the international application into which is the language of
a translation furnighed for the purposes of international search (Rutes 12.3(a) and 23.1(b)).

b, D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6his(a)).

c B With regard to any nucleotide and/or amino acid sequence disclosed in the international _ﬂpplication.rs:e Box No, I,

2. I:I Certain clalms were found unsearchable (sce Box No. i1}
a. E Unity of invention is lacking (see Box No. HI).

4. With rcgard to the tide,
the text is approved as submined by the applicant.
D the text has been establiched by this Authority 10 read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.

I:I the 1ext has been established, according to Rule 38.2, by this Authority as it appears in Box Ne. IV. The applicant
may, within onc month from the date of mailing of this intemational scarch report, submit comments 1o this Authority.

6. With regard to the drawings,
a. the figure of the drawirgs to be published with the abstract is Figure No.
as suggested by the applicant. .
as selected by this Authority, because the applicant failed w suggest a figure.
ag gelected by this Authority, because this figure betier characterizes the invention.
b. none of the figures ic to be published with the abstract.

Form PCT/ISAZ2 10 {first sheet) (July 2609)
-

-

02 4.2014
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PCT/US2012/036975 10.10.2012 , -

INTERNATIONAL SEARCH REPORT International application No.
PCTIIS 12738975

Box No.II  Observations where certain daims were found unsearchable (Continuztion of Item 2 of first sheet)}

This international search report has mot been established in respect of certain claims under Article §7(2)(a) for the following reasans;

i, D Claims Nos.:
because they relate to subject matier not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate (o parts of the international application that do not comply with the prescribed requirements Lo such an
extent that no meaningful intemational search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are ot drafted in 3 with the d and third sentences of Rule 6.4(a),

Box No. [l Observations where unity of invention is lacking (Continustion of item 3 of first sheet)

This International Searching Authority found multiple i ions in this i ional application, 2s follows:
This application contains the following inventions or groups of inventions which are not so linked as to fanm a single general inventive
concapt under PCT Rute 13.1. in order for all inventions io be examined, the appropriate additional examination fees must be paid.

Group |: Claims 1-55, §2-67 and 71-78, drawn to a recombinantly made protein construct that praferentially forms a specific multimer.

Group li: Claims 56-61, drawn to a method for altering expression of a targal gene comprising the steps of: (i) making a nucleic acid
hat eades for transcription factor variant; and (il) causing the nudeie acid to enter targeted cell,

Group 1li: Claims 58-70, drawn to @ method for identifying growth factor mutation that prefars dimerization and resists formation of
higher order muitimers, comprising determining affinity of binding of the growth factor to a terget receptor, wharein higher order
multimers da not bind to the tangat receptor with the same affinity as the dimer.

Please see attached extra sheet for continuation

I D As all required additional scarch foes were timely paid by the applicant, this international search report covers all searchable
claims.

2 D As all searchable claitns could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report cor
only those claims for which fees were paid, specifically claims Nos_: :

4. E No required edditionz) scarch fees were limeiy paid by the applicant. Consequently, this intemational search report is
regtricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-55, 62-67 and 71-78

Remark on Protest [:] The additional search fees were accompanicd by the applicant’s protest and, where applicable, the
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