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(3) JP 2017-504586 A 2017.2.9

SEQ ID NO: 5 (Amd1.2):

PELVKPGASVKMSCKASGYTEFTSYIMHWVKOKPGOGLEWIGY INPYNDGTKYNEKFKGKATLTS
DKSSTTAYMELSSLTSEDXAVYYCARLDGYYDCEDYWGQGTTLTVSS

SEQ ID NO: 7 (Amd1.1):

QOSGAELVKPGASVKLSCTASGENIKDTY ITHWVKORPEQGLEWIGRIDPANGITNYDPKEQGRA
TITADTSSNIAYLOLTSLTSEGTAVYYCARGGYLSPYAMDYWGQGTSVTVSS

SEQ ID NO: 9 (Amd1.5):

SALVKLSCKASGENIQDY Y LHWMED

AYLOLEGLTERDTAVY YCARRDGT

DOSGARLVRE

T TR TN T
SLTADTES

RPEQGLEWIGWIDPENDNTVYDPKERDRA
TATRAMDYWGQGTSVTVSS

SEQ ID NO:11 (Amd1.6):

QSGTVLARPGTSVKMSCRKASGY SETNYWMHWVRORPGOGLEWIGSIYPGNSDTTYNQKFKDKAK
LTAVTSASTAYMELSSLTNEDSAVYYCTGDDYSRESYWGQGTLVTVSA

SEQ ID NO: 13 (Amd1.7):

QOSGPELVKPGASVKISCKASGYTFTDYNMHWVKOSHGKSLEWIGYIFPYNGDTDYNQKEKNKA
TLTVDNSSSTAYMDLRSLTSEDSAVYYCSRWGSYEDYWGQGTTLTVSS

SEQ ID NO: 15 (Amd1.9):

VESGGGLVKPGGSLKLSCAASGEFTESSYAMSWVROTPKKSLEWVASITSGGSAYYPDSVKGRET
ISRDNARNILNLOMSSLRSEDTAMYYCARDDGYEDYWGQGTTLTVSS

SEQ ID NO: 17 (Amd1.11);

OIQLVOSGPELKKPGETVKISCKASGYTEFTNYGMNWVKOQAPGKGLEWMGWINTYTGEPTYADDE
KGRFAFSLETSASTAYLLINNLEKNEDTATYFCARRDGYEFDAMDYWGQGTSVTVSS

SEQ ID NO: 19 (Amd1.12):

QOSGAELVRPGTSVKVSCKTSGYAFTNYLIEWVNQRPGOGLEWIGVINPGSGGTNYNEKEKAKA
TLTADKSSSTAYMOQLSSLTSDDSAVYFCARSERGYYGNYGAMDYWGQGTSVTVSS

SEQ ID NO: 21 (Amd1.13):

QOPGPELVKPGASLKISCKASGYSESSSWMNWVKORPGOGLEWIGRIYPVDGDTNYNGKEKGKA
TLTTDKSSSTAYMOQLSSLTSVDSAVYFCARTGPYAMDYWGRGTSVTIVSS

SEQ ID NO: 23 (Amd1.16):

GAELVRPGSSVKISCKASGYTESTYWMNWVKORPGOGLEWIGQIYPGDGDTNYNGKEFKGKATLT
ADKSSSTAYMOLSSLTSDDSAVYFCARSMVTNYYFAMDYWGOQGTSVIVSS

SEQ ID NO: 25 (Amd1.17):

GGLVKPGGSLKLSCAASGEFTESDYYMYWVROTPEKKLEWVATISDGGSYTYYPDSVKGRETISR
DNAKNNLYLOMSSLKSEDTAMYYCVRGLLGEDYWGQGTTLTVSS
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(4) JP 2017-504586 A 2017.2.9

oooobOobooOooooooooobboooooooy,bODb0b00000an0
SEQ ID NO: 33 (Amd1.1):

ENVLTOSPAIMSASLGERKVIMTCRASSSVNYMEWEFQOKSDASPKLWIYYTSNLAPGVPARESGS
GSGNSYSLTISSMEGEDAATYYCQEFTSEPYTEG

SEQ ID NO: 35 (Amd1.2):

DIVLTQOSPATLSVTPGDSVSLSCRASQSISNNLHWYQOKSHESPRLLIKYASQOSISGIPSRESG
SGSGTDFTLSINSVETEDEGMYECQOSNSWPOQYTE

SEQ ID NO: 37 (Amd1.6):

SIVMTOQTPKELLVSAGDRLTITCKASQSVSNDVAWYQOKPGOSPKLLIYYTSNRYTGVPDRETG
SGYGTDETEFTISTVOAEDLAVYEFCQODYNSPWITFGGGTK

SEQ ID NO: 39 (Amd1.7):

SIVMTQTPKFLLVSAGDRLTITCKASQSVSNDVAWYQQOKPGOSPKLLIYYTSNRYTGVPDRETG
SGYGTDETEFTISTVOAEDLAVYFCQODYNSPWITFGGGTK

SEQ ID NO: 41 (Amd1.8):

DIVMTQSPATLSVTPGDRVSLSCRASQSISDYLHWYQORSHESPRLLIKYVSQOSISGIPSRESG
SGSGSDEFTLSINSVEPEDVGVYYCONGHSEPYTEG

SEQ ID NO: 43 (Amd1.9):

DIOMTQOSPASLSVSVGETVTITCRTSENIEFSNEFAWYQOQOPGKSPOLLVYGATNLADGVPSRESG
SGSGTOYSLKITSLOSEDEGSYYCQHEWGSPWTE

SEQ ID NO: 45 (Amd1.10):

QIVLTOSPALMSASPGEKVTMTCSASSSVSYMYWYQQOKPRSSPKPWIYLTSNLASGVPARESGS
GSGTSYSLTISSMEAEDAATYYCQOWSSNPPYTEG

SEQ ID NO: 47 (Amd1.11):

DILLTOSPAILSVSPGERVSEFSCRASQSIGTSTIHWYQQRTNGSPRLLIKYASESISGIPSRESG
SGSGTDEFTLSINSVESEDIADYYCQOSNSWPALTEG
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(5) JP 2017-504586 A 2017.2.9

SEQ ID NO: 49 (Amd1.12):

DIOMTOSPASLSASVGDTVTITCRASENIYSYLAWYQOKOGKSPOLLVYNAKTFAEGVRSRESG
SGSGTOFSLOITSLOPEDEFGSYYCQHHYGSPYTE

SEQ ID NO: 51 (Amd1.13):

DIVMTQSPSSLTVTAGEKVIMSCKSSQSLLNSGNQKNYLTWYQOKPGOPPKLLISWASTRESGV
PDREFTGSGSGTDFTLTISSVOAEDLAVYYCONDYSYPETEG

10
SEQ ID NO: 53 (Amd1.15):

DIAMTOSHKEFMSTSVGDRVSITCKASQDVSTAVAWYQOKPGOSPKLLIYSASYRYTGVRDREXG
SRCGTDFTEFPISSVQGEDLAVYYCQQHYSTIHSRS

SEQ ID NO: 55 (Amd1.17):

DVLMTOQTPLSLPVSLGDOQASISCRSSQSIVHSNGNTYLEWYLOKPGOSPKLLIYRVSNRESGVP

DRESGSGSGTDFTLKISRVEAEDLGVYYCEFQGSHVPWTEFGGGT
ocoooO0oooU0oooDOoooooU0ooDUoooDOooOoooDUoooDOoo

ooooooao 20
oooobObOoOoooooooobobb,00oo0oooooan

SEQ ID NO: 27 (Amd 2.1):

GEVEPGGSLEKLSCAASGETESSYAMSWVROTPEMRLEWVASISSCGEEXTY YPDEVMGRE
TISEDNARNILNLOMSSLESEDTAMYYCARVGLYYDYYYSMDYWGOGTSVIVSES

SEQ ID NO: 29 (Amd 2.2):

ESGPELVEKPGASVEISCKASGYTFTDYNMEHWVROSHGRKSLEWIGY IYPYNGGTGYNQKEKS
KATLTVDNSSSTAYMELRSLTSEDSAVY YCAREDRDGYYGYEFDYWGQGTTLTGSS 30

SEQ ID NO: 31 (Amd 2.4):

CIOLVOSGPELRKEPGETVKISCKASGY TETNY GMNWVEQAPGKGLEWMGWINTY TGEPTYADDE

KGREAFSLETSASAAYLOINNLRKNEDTATYFCARDY DGY Y Y YAMDYWGOGTIVTVSS

ooooobOobOoOooooooooobboooooooy,bODbb0b0000an0
SEQ ID NO: 57 (Amd 2.1):

DIVMICSPSSLIVIAGERVIMSCKSSOSLLY SGNORKNY LTWYQORPGOPPRMLIYWASTRESGY
POREFTGSGSGTHFTLTISSVOAEDLATYYCONDY SY PVTFGAGTRLELK 40



(6) JP 2017-504586 A 2017.2.9

SEQ ID NO: 59 (Amd 2.2):

““VNSVH%YPW\VJTQTVPWTVF”“VT,kﬂgvrA? SGS
JI\ YPLITEFGAGTKLEL!

SASSSVEYMHWYQORSSME P JTWIYDTSKLASGVEGRPSGS

ENALTQSPAIMSASPGEKS 53
f CPQGSGFPVHVRRGDOVG

S OYRT N v
SSGNSYSLTIS

SPHLLVEFHARSLADGVPSRESG
K

DIOMTOSPASLSASVGETITITCRASGNIHNYLAWYDOKOGK
DYSLNINSLOPEDFGIYYCOHEFWYTPYTEGGGTELE
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SEQ ID NO: 1

MHHHHHHSASAQPRSVAATPKTSLPKYKPOQVNSSINDYIRKNNLKAPKIEEDYTSYFPKYAYRN
GVGRPEGIVVHDTANDRSTINGEISYMKNNYONAFVHAEFVDGDRIIETAPTDYLSWGVGAVGNP
RFINVEIVHTHDYASFARSMNNYADYAATQLOYYGLKPDSAEYDGNGTVWTHYAVSKYLGGTDH
ADPHGYLRSHNYSYDOQLYDLINEKYLIKMGKVAPWGTOQSTTTPTTPSKPTTPSKPSTGKLTVAA
NNGVAQIKPTNSGLYTTVYDKTGKATNEVOKTEFAVSKTATLGNOQKEYLVODYNSGNKEGWVKEG
DVVYNTAKSPVNVNQSYSIKPGTKLYTVPWGTSKQVAGSVSGSGNQTFKASKQQQIDKSIYLYG
SVNGKSGWVSKAYLVDTAKPTPTPTPKPSTPTTNNKLTVSSLNGVAQINAKNNGLEFTTVYDKTG
KPTKEVOKTFAVTKEASLGGNKEYLVKDYNSPTLIGWVKQGDVIYNNAKSPVNVMOTYTVKPGT
KLYSVPWGTYKQEAGAVSGTGNOQTEFKATKOQQIDKSIYLEGTVNGKSGWVSKAYLAVPAAPKKA
VAQPKTAVK

SEQ ID NO: 2

ATGCACCATCACCACCACCACAGCGCAAGCGCACAGCCTCGTTCCGTCGCCGCCACCCCGAARA
CCAGCTTGCCGAAGTACAAACCGCAAGTTAATAGCAGCATCAACGACTACATCCGCAAAAACAA
CCTGAAGGCCCCGAAAATTGAAGAGGACTATACCAGCTATTTCCCGARATATGCTTACCGTAAT
GGTGTCGGTCGTCCGGAGGGTATTGTGGTCCACGACACCGCGAATGACCGTAGCACCATCAACG
GTGAGATTAGCTACATGAAAAACAATTACCAAAACGCGTTCGTGCACGCCTTCGTCGATGGCGA
TCGCATCATCGAAACCGCGCCAACCGACTATCTGTCCTGGGETGTGGGTGCCGTTGGCAACCCG
CGTTTCATCAATGTGGAGATTGTTCATACCCACGACTACGCGAGCTTTGCACGTAGCATGAACA
ACTACGCCGATTATGCTGCAACGCAGCTGCAGTACTACGGCCTGAAACCGGATAGCGCGGAGTA
TGACGGTAACGGTACGGTGTGGACGCATTATGCGGTGAGCAAATACCTGGGTGGTACCGATCAT
GCTGATCCGCATGGCTACCTGCGCTCTCACAACTATAGCTACGACCAGTTGTACGACCTGATCA
ATGAGAAATATCTGATTAAGATGGGTAAGGTTGCACCGTGGGGTACGCAGAGCACCACGACGCC
GACCACGCCGAGCAAACCGACGACCCCGTCCAAACCGTCTACCGGCARACTGACGGTCGCGGCT
AATAACGGTGTCGCGCAGATTAAACCGACCAACAGCGGTCTGTACACCACCGTCTATGATAARA
CGGGCAAAGCCACCAATGAGGTTCAAAAGACGTTCGCAGTTAGCAAAACGGCGACCCTGGGTAA
CCAAAAGTTCTACCTGGTTCAGGATTACAATAGCGGCAACAAATTTGGTTGGGTGAAAGAAGGC
GACGTTGTGTACAATACCGCGAAGTCCCCGGTGAACGTTAATCAGAGCTATAGCATCAAGCCGG
GTACCAAATTGTATACGGTGCCGTGGGGTACCAGCAAGCAAGTTGCGGGTAGCGTCAGCGGCTC
TGGTAACCAGACCTTCAAGGCGTCTAAGCAACAACAAATTGACAAAAGCATTTACCTGTATGGT
AGCGTTAATGGTAAAAGCGGCTGGGTGTCTAAAGCGTATCTGGTCGACACCGCAAAGCCGACGC
CAACGCCGACCCCGAAGCCGAGCACCCCAACCACCAACAACAAGCTGACGGTCAGCTCCCTGAA
TGGTGTTGCGCAAATCAATGCGAAGAATAATGGCCTGTTTACCACCGTTTACGATAAGACGGGC
AAGCCAACGAAAGAAGTCCAGAAAACCTTTGCTGTCACCAAAGAAGCCAGCCTGGGCGGTAACA
AGTTCTATCTGGTTAAGGACTACAACTCCCCGACGCTGATCGGTTGGGTCAAACAAGGCGATGT
CATTTACAATAACGCGAAAAGCCCGGTTAATGTGATGCAAACCTATACCGTCAAACCGGGTACG
AAGCTGTATTCCGTTCCGTGGGGCACGTACAAACAAGAAGCAGGCGCGGTGAGCGGTACCGGCA
ATCAGACCTTTAAGGCCACCAAGCAGCAGCAGATCGATAAATCTATTTACTTGTTTGGCACCGT
GAATGGCAAGAGCGGTTGGGTTTCTAAGGCATACCTGGCGGTGCCGGCAGCACCGAAGAAGGCG
GTGGCGCAGCCAAAGACCGCAGTGAAG
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ooooo0,00000000000O0O0COO0O0O0ODODOODOO
gobobobobobobobobobono

PELVKPGASVEKMSCKASGYTFTSY IMHWVKQKPGOGLEWIGY INPYNDGTKYNEKFKGKATLTS
DKSSTTAYMELSSLTSEDXAVYYCARLDGYYDCEFDYWGQGTTLTVSS
goooooboobobobobobobobobobobobobobobooooDoobod
oooooOooooooooO0oOooooooooooooao
CCTGAGCTGGTARAAGCCTGGGGCTTCAGTGAAGATGTCCTGCAAGGCTTCTGGATACACATTCA
CTAGCTATATTATGCACTGGGTGAAGCAGAAGCCTGGGCAGGGCCTTGAGTGGATTGGATATAT
TAATCCTTACAATGATGGTACTAAGTACAATGAGAAGTTCAAAGGCAAGGCCACACTGACTTCA
GACAAATCCTCCACCACAGCCTACATGGAGCTCAGCAGCCTGACCTCTGAGGACTNTGCGGTCT
ATTACTGTGCAAGACTTGATGGTTACTACGACTGCTTTGACTACTGGGGCCAAGGCACCACTCT
CACAGTCTCNTCAGCCAAAACGACACCCCCATCTGTCTATCCACTGGCCCCTGGATCTGCTGCC
CAAACTAACTCCATGGTGACCCTGGGATGCCNGGTCAAGGG

gogooooooobooooobooboooooboboooobbooooboboooooboboogao
uogboboooobboooouoboooobobooad
ooooODbDOO0oOooooobooobbooogao

QOSGAELVKPGASVKLSCTASGENIKDTY THWVKQRPEQGLEWIGRIDPANGITNYDPKFQGRA
TITADTSSNIAYLQLTSLTSEGTAVYYCARGGYLSPYAMDYWGQGTSVTIVSS
goobobobobobobobuobgobobobUobUobobobbobboboooDoog
ogoogano
NTGCAGCAGTCTGGGGCAGAGCTTGTGAAGCCAGGGGCCTCAGTCAAGTTGTCCTGCACAGCTT
CTGGCTTCAACATTAAAGACACCTATATACATTGGGTGAAGCAGAGGCCTGAACAGGGCCTGGA
GTGGATTGGAAGGATTGATCCTGCGAATGGTATTACTAATTATGACCCGAAGTTCCAGGGCAGG
GCCACTATAACAGCAGACACATCCTCCAATATAGCCTACCTGCAGCTCACCAGCCTGACATCTG
AGGGCACTGCCGTCTACTACTGTGCTAGAGGGGGTTACCTATCCCCTTATGCTATGGACTACTG
GGGTCAAGGAACCTCAGTCACCGTCTCCTCAGCCAAAACGACACCCCCATCTGTCTATCCACTG
GCCCCTGGATCTGCTGCCCARAACTAACTCCATGGTGACCCTGGGATGCCTGGTCAAGGGCTATT
NCCCTGAGCCAG

goobobobobobobobuobU0obU0obUobUobUobUobobbUobbobobooooobodg
gobobobobuobobobuobuobuobobo
gbobobobobobobobobobonb
QOSGAELVEPGALVKLSCKASGFNIODY Y LHWMKORPEQGLEWIGWI DPENDNTVYDPKERDRA
SLTADTFSNTAYLOLSGLTSEDTAVYYCARRDGITTATRAMDYWGOGTSVIVSS
oooooO0oooooooooO0ooooooooo0ooooooooboo0oOoooooooan
goood
TGCAGCAGTCTGGGGCTGAGCTTGTGAGGCCAGGGGCCTTAGTCAAATTGTCCTGCAAAGCTTC
TGGCTTCAACATTCAAGACTACTATCTACACTGGATGAAACAGAGGCCTGAGCAGGGCCTGGAG
TGGATTGGATGGATTGATCCTGAGAATGATAATACTGTATATGACCCGAAGTTCCGGGACAGGG
CCAGTTTAACAGCAGACACATTTTCCAACACAGCCTACCTACAGCTCAGCGGCCTGACATCTGA
AGACACTGCCGTCTATTACTGTGCTAGAAGAGACGGCATTACTACGGCTACGCGGGCTATGGAC
TACTGGGGTCAAGGAACCTCAGTCACCGTCTCCTCAGCCAAAACGACACCCCCATCTGTCTATC
CACTGGCCCCTGGATCTGCTGCCCAAACTAACTCCATGGTGACCCTGGGATGCCTGGTCAAGGG
CNNNNNCCTGAGCCAG

ooooOoboOoooooooooboboboooooooobbbOoooooooobobooooo
ooooObOO0oO0ooooooobboooooooao

gbobobobobobobobobuobuobao

OSGTVLARPGTSVKMSCKASGY SETNYWMHWVRORPGOGLEWIGSIYPGNSDTTYNQKEKDKAK
LTAVTSASTAYMELSSLTNEDSAVYYCTGDDY SRESYWGQGTLVTVSA
goooobobobobobobobgobgoboboboboboboboooDobdg
ooooao
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CAGTCTGGGACTGTACTGGCAAGGCCTGGGACTTCCGTGAAGATGTCCTGCAAGGCTTCTGGCT
ACAGCTTTACCAACTACTGGATGCACTGGGTAAGACAGAGGCCTGGACAGGGTCTAGAATGGAT
TGGTTCTATTTATCCTGGAAATAGTGATACTACCTACAACCAGAAGTTCAAGGACAAGGCCAAA
CTGACTGCAGTCACATCCGCCAGCACTGCCTACATGGAGCTCAGCAGCCTGACAAATGAGGACT
CTGCGGTCTATTACTGTACGGGGGATGATTACTCTCGGTTTTCTTACTGGGGCCAAGGGACTCT
GGTCACTGTICTCTGCAGCCAAAACGACACCCCCATCTGTCTATCCACTGGCCCCTGGATCTGCT
GCCCAAACTAACTCCATGGTGACCCTGGGATGCCTNGTCAAGGGCTNTTTCCCNGAGCCA

ooooOobobooooooooooboboboooooooobbbooboooooooobooood
ooooObOOO0oOooooocobbbooooooooao
ooobDDbDOoO0oOooooboobbO0oooooao
QOSGPELVKPGASVKISCKASGYTEFTDYNMHWVKOQSHGKSLEWIGY IFPYNGDTDYNQKEFKNKA
TLTVDNSSSTAYMDLRSLTSEDSAVYYCSRWGSYEDYWGQGTTLTVSS
ooooobobooooooooobobboboooooooobbooooooobobboooog
ooooao

TGCAGCAGTCAGGACCTGAGCTGGTGAAACCTGGGGCCTCAGTGAAGATATCCTGCAAGGCTTC
TGGATACACATTCACTGACTACAACATGCACTGGGTGAAGCAGAGCCATGGARAAGAGCCTTGAG
TGGATTGGATATATTTTTCCTTACAATGGTGATACTGACTACAACCAGAAATTCAAGAACAAGG
CCACATTGACTGTAGACAATTCCTCCAGCACAGCCTACATGGACCTCCGCAGCCTGACATCTGA
GGACTCTGCAGTCTATTACTGTTCAAGATGGGGGTCTTACTTTGACTACTGGGGCCAAGGCACC
ACTCTCACAGTCTCCTCAGCCAAAACGACACCCCCATCTGTCTATCCACTGGCCCCTGGATCTG
CTGCCCAAACTAACTCCATGGTGACCCTGGGATGCCTGNGTCAAGGGCT

goobobobobobobobuobgobobobUobUobobobbobboboooDoog
goboobobobobobobobobobobonb
oooo0oOooooooooOoooooooan
VESGGGLVKPGGSLKLSCAASGEFTESSYAMSWVROTPKKSLEWVASITSGGSAYYPDSVKGRET
ISRDNARNILNLOMSSLRSEDTAMYYCARDDGYEFDYWGQGTTLTVSS
ooooo0oO0ooooooooo0oO0oooooooboO0oO0oOoooooobO0DO0oOooooooaon
goood
GTGGAGTCTGGGGGAGGCTTAGTGAAGCCTGGAGGGTCCCTGAAACTCTCCTGTGCAGCCTCTG
GATTCACTTTCAGTAGCTATGCCATGTCTTGGGTTCGCCAGACTCCAAAAAAGAGTCTGGAGTG
GGTCGCATCCATTACTAGTGGTGGTAGCGCCTACTATCCAGACAGTGTGAAGGGCCGATTCACC
ATCTCCAGAGATAATGCCAGGAACATCCTGAACCTGCAGATGAGCAGTCTGAGGTCTGAGGACA
CGGCCATGTATTACTGTGCAAGAGACGACGGGTACTTTGACTACTGGGGCCAAGGCACCACTCT
CACAGTCTCCTCAGCCAAAACGACACCCCCATCTGTCTATCCACTGGCCCCTGGATCTGCTGCC
CAAACTAACTCCATGGTGACCCTGGGATGCCTGGTCAA

oooobObOO0oO0oDoooooooObboooooand

QIQLVOSGPELKKPGETVKISCKASGYTFTNYGMNWVKOQAPGKGLEWMGWINTYTGEPTYADDF
KGRFAFSLETSASTAYLLINNLKNEDTATYFCARRDGYFDAMDYWGQGTSVTVSS
oooooooooooooooooooooooooooooooooooooooan
goood
NNCCTGATGGCAGCTGCCCAAAGTGCCCAAGCACAGATCCAGTTGGTGCAGTCTGGACCTGAGC
TGAAGAAGCCTGGAGAGACAGTCAAGATCTCCTGCAAGGCTTCTGGGTATACCTTCACAAACTA
TGGAATGAACTGGGTGAAGCAGGCTCCAGGAAAGGGTTTAGAGTGGATGGGCTGGATAAACACC
TACACTGGAGAGCCAACTTATGCTGATGACTTCAAGGGACGCTTTGCCTTCTCTTTGGAAACCT
CTGCCAGCACTGCCTATTTGCTGATCAACAACCTCAAAAATGAGGACACGGCTACATATTTCTG
TGCAAGAAGGGATGGTTACTTCGATGCTATGGACTACTGGGGTCAAGGAACCTCAGTCACCGTC
TCCTCAGCCAAAACGACACCCCCATCTGTCTATCCACTGGCCCCTGGATCTGCTGCCCAAACTA
ACTCCATGGTGACCCTGGGATGCCTGGTCAAGGG
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ooooo0oOooooooooOooooooood
COSGAELVRPGTSVKVSCKTSGYAFTNYLIEWVNQRPGOGLEWIGVINPGSGGTNYNEKFKAKA
TLTADKSSSTAYMOLSSLTSDDSAVYFCARSERGYYGNYGAMDYWGQGTSVTVSS
goooooboobobgobobobobobobobobobobobobooooobod
ooooo
NNGCAGCAGTCTGGAGCTGAGCTGGTAAGGCCTGGGACTTCAGTGAAGGTGTCCTGCAAGACTT
CTGGATACGCCTTCACTAATTACTTGATAGAGTGGGTAAATCAGAGGCCTGGACAGGGCCTTGA
GTGGATTGGGGTGATTAATCCTGGAAGTGGTGGTACTAACTACAATGAGAAGTTCAAGGCCAAG
GCAACACTGACTGCAGACAAATCCTCCAGCACTGCCTACATGCAGCTCAGCAGCCTGACATCTG
ATGACTCTGCGGTCTATTTCTGTGCAAGATCAGAGCGAGGCTACTATGGTAACTACGGAGCTAT
GGACTACTGGGGTCAAGGAACCTCAGTCACCGTCTCCTCAGCCAAAACGACACCCCCATCTGTC
TATCCACTGGCCCCTGGATCTGCTGCCCAAACTAACTCCATGGTGACCCTGGGATGCCTGGTCA
AGGGCTATNTCCCTGAGCCAG

10

goobobobobobgobobuobgobobobobUoboboboboboooDoobog
gbooboobobobobobobobobobonb
ooooO0oO0ooooooooOooooooood
QOPGPELVKPGASLKISCKASGYSESSSWMNWVKORPGOGLEWIGRIYPVDGDTNYNGKEKGKA
TLTTDKSSSTAYMOLSSLTSVDSAVYEFCARTGPYAMDYWGRGTSVTVSS
goobobobobobobobuobgobobobUobUobobobbobboboooDoog
goood 20
NNGCAGCAGCCTGGACCTGAGCTGGTGAAGCCTGGGGCCTCACTGAAGATTTCCTGCAAAGCTT
CTGGCTACTCATTCAGTTCCTCTTGGATGAACTGGGTGAAGCAGAGGCCTGGACAGGGTCTTGA
GTGGATTGGACGGATTTATCCTGTAGATGGAGATACTAACTACAATGGGAAGTTCAAGGGCAAG
GCCACACTGACTACAGACAAATCCTCCAGCACAGCCTACATGCAGCTCAGCAGCCTGACCTCTG
TGGACTCTGCGGTCTATTTCTGTGCAAGAACTGGGCCCTATGCTATGGACTACTGGGGTCGAGG
AACCTCAGTCACCGTCTCCTCAGCCAAAACGACACCCCCATCTGTCTATCCACTGGCCCCTGGA
TCTGCTGCCCAAACTAACTCCATGGTGACCCTGGGATGCCTGGTCAAGGG

ooooo0oO0ooooooooo0oO0oooooooboO0oO0oOoooooobO0DO0oOooooooaon
gobobobobobobobuobobobobonob
goobobobobobobobobobonb 30
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NTCAGTGTCTCAGTTGTAATGTCCAGAGGAGAAAATGTGCTCACCCAGTCTCCAGCAATCATGT
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ATGCACCATCACCACCACCACAGCGCAAGCGCACAGCCTCGTTCCGTCGCCGCCACCCCGARAARA
CCAGCTTGCCGAAGTACAAACCGCAAGTTAATAGCAGCATCAACGACTACATCCGCAAAAACAA
CCTGAAGGCCCCGAAARATTGAAGAGGACTATACCAGCTATTTCCCGAAATATGCTTACCGTAAT
GGTGTCGGTCGTCCGGAGGGTATTGTGGTCCACGACACCGCGAATGACCGTAGCACCATCAACG
GTGAGATTAGCTACATGAAAAACAATTACCAAAACGCGTTCGTGCACGCCTTCGTCGATGGCGA
TCGCATCATCGAAACCGCGCCAACCGACTATCTGTCCTGGGGETGTGGGTGCCGTTGGCAACCCG
CGTTTCATCAATGTGGAGATTGTTCATACCCACGACTACGCGAGCTTTGCACGTAGCATGAACA
ACTACGCCGATTATGCTGCAACGCAGCTGCAGTACTACGGCCTGARACCGGATAGCGCGGAGTA
TGACGGTAACGGTACGGTGTGGACGCATTATGCGGTGAGCAAATACCTGGGTGGTACCGATCAT
GCTGATCCGCATGGCTACCTGCGCTCTCACAACTATAGCTACGACCAGTTGTACGACCTGATCA
ATGAGAAATATCTGATTAAGATGGGTAAGGTTGCACCGTGGGGTACGCAGAGCACCACGACGCC
GACCACGCCGAGCAAACCGACGACCCCGTCCAAACCGTCTACCGGCAAACTGACGGTCGCGGCT
AATAACGGTGTCGCGCAGATTAAACCGACCAACAGCGGTCTGTACACCACCGTCTATGATARARL
CGGGCAAAGCCACCAATGAGGTTCAAAAGACGTTCGCAGTTAGCAAAACGGCGACCCTGGGTAA
CCAAAAGTTCTACCTGGTTCAGGATTACAATAGCGGCAACAAATTTGGTTGGGTGAAAGAAGGC
GACGTTGTGTACAATACCGCGAAGTCCCCGGTGAACGTTAATCAGAGCTATAGCATCAAGCCGG
GTACCAAATTGTATACGGTGCCGTGGGGTACCAGCAAGCAAGTTGCGGGTAGCGTCAGCGGLCTC
TGGTAACCAGACCTTCAAGGCGTCTAAGCAACAACAAATTGACAAAAGCATTTACCTGTATGGT
AGCGTTAATGGTAAAAGCGGCTGGGTGTCTAAAGCGTATCTGGTCGACACCGCAAAGCCGACGC
CAACGCCGACCCCGAAGCCGAGCACCCCAACCACCAACAACAAGCTGACGGTCAGCTCCCTGAA
TGGTGTTGCGCAAATCAATGCGAAGAATAATGGCCTGTTTACCACCGTTTACGATAAGACGGGC
AAGCCAACGAAAGAAGTCCAGAAAACCTTTGCTGTCACCAAAGAAGCCAGCCTGGGCGGTAACA
AGTTCTATCTGGTTAAGGACTACAACTCCCCGACGCTGATCGGTTGGGTCAAACAAGGCGATGT
CATTTACAATAACGCGAAAAGCCCGGTTAATGTGATGCAAACCTATACCGTCAAACCGGGTACG
AAGCTGTATTCCGTTCCGTGGGGCACGTACAAACAAGAAGCAGGCGCGGTGAGCGGTACCGGCA
ATCAGACCTTTAAGGCCACCAAGCAGCAGCAGATCGATAAATCTATTTACTTGTTTGGCACCGT
GAATGGCAAGAGCGGTTGGGTTTCTAAGGCATACCTGGCGGTGCCGGCAGCACCGAAGAAGGCEG

GTGGCGCAGCCAAAGACCGCAGTGAAG
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ATGCACCATCACCACCACCACAGCGCAAGCGCACAGCCTCGTTCCGTCGCCGCCACCCCGAARAA
CCAGCTTGCCGAAGTACAAACCGCAAGTTAATAGCAGCATCAACGACTACATCCGCAARAACAL
CCTGAAGGCCCCGAAAATTGAAGAGGACTATACCAGCTATTTCCCGAAATATGCTTACCGTAAT
GGTGTCGGTCGTCCGGAGGGTATTGTGGTCCACGACACCGCGAATGACCGTAGCACCATCAALCG
GTGAGATTAGCTACATGAAAAACAATTACCARAACGCGTTCGTGCACGCCTTCGTCGATGGCGA
TCGCATCATCGAAACCGCGCCAACCGACTATCTGTCCTGGGGTGTGGGTGCCGTTGGCAACCCG
CGTITTCATCAATGTGGAGATTGTTCATACCCACGACTACGCGAGCTTTGCACGTAGCATGAACA
ACTACGCCGATTATGCTGCAACGCAGCTGCAGTACTACGGCCTGAAACCGGATAGCGCGGAGTA
TGACGGTAACGGTACGGTGTGGACGCATTATGCGGTGAGCAAATACCTGGGTGGTACCGATCAT
GCTGATCCGCATGGCTACCTGCGCTCTCACAACTATAGCTACGACCAGTTGTACGACCTGATCA
ATGAGAAATATCTGATTAAGATGGGTAAGGTTGCACCGTGGGGTACGCAGAGCACCACGACGCC
GACCACGCCGAGCAAACCGACGACCCCGTCCAAACCGTCTACCGGCARAA
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L Amd HEH TIF—F REME HETRUKE K TIF—P
mAb 75 R RALY TFIF—F DI BER
CE/-IZRIR2  TIP ERE=S

1.1 IgG1 RIR2 Ho HY 2.50M 7L

1.2 IgG1 RIR2 Ho HY ND L
1.4 IgGl RIR2 Ho HY ND ND
1.5 IgGl RIR2 Ho Ho ND 7L
1.6 IgG1 C Hv 2] 2.1nM HY

1.7 IgGl RIR2 Ho 2] ND L
1.8 IgG1 RIR2 Ho HY 2.6 1M L
1.9 IgG1 RIR2 Ho HY 2.6 1M 7L
1.10 IgGl C L ND ND ND
1.11 IgGl RIR2 HY Ho 3.4n0M L
1.12 IgG1 RIR2 7L L ND ND
1.13 IgG1 C HY L ND ND
1.14 IgG1 RIR2 L ND ND ND
1.15 IgG1 RIR2 2] Hy ND ND
1.16 IgG1 C Ho HY 2.6 nM L

1.17 IgG1 C Ho 7L ND L
2.1 IgG1 C HY Ho 4.9 nM Hv
2.2 IgG1 C Ho Hy 1.4 nM 2L

2.4 IgG1 RIR2 Ho Hy 1.9 nM L

2.5 IgG1 RIR2 Ho Ho 6.3 nM 7L
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INTERNATIONAL SEARCH REPORT Intormational application No.

PCT/US2014/070337

Box Ne. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide andfor amino acid sequence disclosed in the international application, the intermational search was
carried out on the basis of a sequence listing filed or furtished:

a.  {means}

D on paper

in electronic form

b. {time)
in the international application as filed
D together with the internaticnal application in electronic fonm
D subsequently o this Au{hority for the purposes of search
2. l:l In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsegquent or additienal copies is identical to that in the application as filed or dees
not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:
SEQ ID NOs: 5,7, 9, 11, 13, 15, 17, 19, 21, 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, and 47 ware searched.

Form PCT/ISA/210 (comntinuation of first shieet (1)) (July 200%)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/LS2014/070337

Box No. 1I Observations where certain claims were found unsearchable (Cominuxr.imi of item 2 of first sheet)

This intemational search report has not been established in respect of certain claims under Anticle 17(2)(a) for the following reasons: .

1. D Claims Nos.;

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an

extent that no meaningful international search can be carried out, specifically:

Y4
3 Claims Nos.: 13, 14, 20, 25, 31-107
because they are dependent claims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box No, IIl  Observations where unity of invention is lacking {Continuation of itermn 3 of flrst sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see Extra Shoat(s).

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

2. D As all searchable claims 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 foes were timely paid by the applicant, this internationai search report covers
i only those claims for which fecs were paid, specifically claims Nos.:

4, X} no required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

18, 11, 12, 15, 16, 19, 21, 22, 24, 26, 27, and 30 restricted to a monoclonal antibody, or binding portion thereot, that binds
specifically to a Staphylococcus spp. autolysin consensus N-acetyimuramoyl-L-alanine amidase (Amd) catalytlc domain,
wherein the antibody is selected to be Amd1.2, wherein the antibody comprises a VH domain selected fo be SEQ.ID NG:; 5,
and a VL domain selected to be SEQ 1D NO: 35.

Reniark on Protest [:l The additional search fees were accompanicd by the applicant’s protest and, where applicable, the
payment of a protest fee. : . .
I:I The additional scarch fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional scarch fees.

" Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009}
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INTERNATIONAL SEARCH REPORT

JP 2017-504586 A 2017.2.9

International application No.
PCTAIS2014/070337

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AB1K 39/40 (2015.01)
CPC - AB1K 39/40 (2015.04)

According 10 International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

IPC{8) - AB1F 2/28, 21300 AB1K 38/40, 45/06 (2015.01)
CPC - AG1F 2/28, 2/30; AG1K 39/40, 45/06 (2015.04)

Minimum documentation searched {classification system followed by classification symbols)

Documeritation searched other than minimum documentation to the extent that such docurents are included in the fields searched
CPC - AG1F 2128, 2/30; AG1K 39/40, 45/06 (2015.04) {keyword defimited)
USPC - 424/146.1; 435/328; 530]383.26_, 387.3, 387.9; 623M6.11, 18.11

Orbit, Google Patents, Google Scholar :
Search terms used; N-acetylmuramoyl-L-alanine amidase
inhibit* Shphﬂomus guthor:schwarz

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

catalylic domain monaclonal antibody (methicillin OR vancomyein) "amd 1.1"

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passagcs;

Relevant to claim Ne.

2013 (20.11.2013), Viol. 95, Pgs. 1-8. entira document

Staphylocooccus aureus in Orthopaedic Surgery Patients,” J Bona Joint Surg Am. 20 Novembar

Category™
X US 2013/0110249 A1 (SCHWARZ at al) 02 May 2013 {02,05,2013) antire document 1-8, 11, 12,15, 16, 19,
: 0 21,22, 24,26, 27, 30
A US 2008/0177045 A1 (LEE at al) 24 July 2008 {24.07.2008) entire document 4
US 2011/0082372 A1 (ALMAGRO et a1) 21 April 2011 {21.04.2011) entire document ]
A WO 2013/066876 A1 (UNIVERSITY OF ROCHESTER) 10 May 2013 (10.05.2013) entire 1-9, 11, 12, 15, 16, 19,
document . - 21,22,24,26,27,30
A GEDBJERG et al. "Ant-Glucosaminidase lgG in Sera as a Biomarker of Host Immunity Against | 1-9, 11, 12, 15, 16, 19,

24,22,24,26,27, 30

D th:nher documents are listed in the continuation of Box C.

0

* Special categories of cited documents:

“A"  document defining the general state of the art which is not considered
to be of particular relevance

1

later document published after the international filing date or priority
not in conflict with the application but cited to understand
the principle or theory underlying the invention

wm

“E"  earlier application or patent but published on or after the inter
filing date

“L"  dpcument which may throw doubts on priority claim(s) or which is
cited to establish the publication date of ancther citation or ather
special reasen (as specified)

“0” document referring 10 an oral distlosure, use, exhibition or other

. means

per

document published prior 1o the imemational fling date but later than
the priority date claimed

Xk of particular relevance; the claimed invention cannot be
considercd movel or cannot be considered o involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered 1o inyoive an‘inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the an

docurnent member of the same patent family

ay

ugn

Date of the actual completion of the international search

29 April 2016

Date of mailing of the international search report

03JUN 2015

Name and mailing address of the ISA/US

Mal Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571.273-3201

Authorized officer:
Blalne R. Copanheaver

PCT Helpdesk: 571-272:4300
PCT-QSP: 571-272.T774

Form PCTASA/210 (second sheet) (July 2009}
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INT F‘RNATIONAL SEARCH REPORT International application No.
PCT/US2014/070337

This application contains the following Inventions or groups of inventicns which are not so linked as to form a single general Inventive
concept under PCT Rula 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to he paid,

Group 1+ claims 1-12, 15-19, 21-24, and 26-30 ars drawn to @ monoclenal antibody, or binding portion thereof, that binds spéciﬁcally te
a Staphylocaccus spp. autolysin consansus N-acstyimuramoyl-L-alanine amidase (Amd) catalylic 5 domain and/er call wall binding
domain.

The first invention of Group I+ is restricted to a moneclonal antibody, or binding portion thereof, that binds specifically to a
Staphylococcus spp. auttlysin consensus N-acetyimuramoyl-L-alanine amidase (Amd) catalytic domain, wherein the antibody is
selected to be Amd1.2, wherein the antibody comprises a VH domain selacted to be SEQ ID NO: 5, and a VL-domain selected to be-
SEQ ID NO: 35. Itis balieved that claims 1-9, 11, 12, 15, 18, 19, 21, 22, 24, 26, 27, and 30 read on this first named invention, and thus
thesa claims will be searched without fea to the extent that they read on Amd1.2, and an antibedy which has a VH domain selected to be
SEQ (D NO: 5, and a VL domain selacted to be SEQ 1D NO: 35,

Applicant is invited to elect additional antibodies with heavy and/or light chains with specific SEQ 1D NOs to be searched in a specific
‘combination by paying an additicnat fee for each set of election. An exemplary election would be a monoclonal antibody that binds
spacifically to a Staphylococcus spp. autolysin consensus N-acetylmuramoyl-L-alanine amidase (Amd) catalytic domain selected to be
Amd1.1, wherein the antlbody has a VH domain selected to be SEQ ID NG 7, and a VL domain selected to ba SEQ ID MO: 33,
Additional sequences will be searched upen the paymant of additional fees. Agplicants must specify the claims that read an any
additional elactad inventions. Applicants must further indicate, if applicable, the claims which read on the first named invention if
different than what was indicated above for this group. Failure to cleary identify how any paid additional invention fass are to be applied
to the “+" group(s) will result in only the first claimed invention to be searched/examined.

The inventions listed in Groups |+ do not relate to a singla genaral inventive concapt under PCT Rule 13.1, bacause under FCT Rule
13.2 they lack the same or ¢orrasponding special technical faatures for the Tellowing reasons:

The Groups I+ formulas do not share a significant structural element, requiring the saleclion of altematives for the heavy and light chain
of the antibody “a VH domain comprising one of the following amino acid saquences: SEQID NO: §,7, 9, 11,13, 15,17, 19, 21, 23, 25,
27, 28, and 31" and “a VL domain comprising ...33, 35, 37, 39, 41, 43, 45, 47, 49, 51, 53, and 55,” and “a Staphylococcus spp.
N-acetylmuramoyl-L-alanine aridase {Amd} and cross compates with an antibody salected from Amd1.1, Amd1.2, Amd1.5, Amdi 6,
Amd1.7, Amd 1.8, Amd1.9, Amd1.10, Amd1.11, Amd1.12, Amd1.13, Amd1:14, Amd1.15, Amd1.16, Amd1.17, Amd2.1, Amd2.2, Amd2.4,
and Amd2.5." .

The Groups I+ share the technical features of a monoclonal antibody, or binding portion therecf, that binds spedifically to a
Staphylacoccus spp. autolysin consensus N-acetylmuramoyi-L-alanine amidase (Amd) catalytic domain and/or cell wall binding domain,
and binds spacifically to a Staphylococcus spp. N-acetylmuramoyi-L-alanina amidase (Amd) and cross competes with an antibody that
binds the Amd catalytic domain. However, thesa shared technical features do not represent a cantribution over the prior ar.
Specifically, WO 2013/066876 A1 o University of Rochester et al, discloses a manocional antibody, or binding portion theraof (The
present invention is directed to @ monodonal antibody, Abstract), that binds specifically o 8 Staphylococcus spp. autolysin consensus
N-acetyimuramoyl-L-alanina amidase (Arw ) catalytlc domain and/or cell wall binding domain {binds specifically to a Staphylococcus
aureus Glucosaminidase, Para. [0011]; Autolysin That Has an N-acatylmuramoyl-Lalanine Amidase Domain, Para. [0043]), and binds -
specifically to a Staphylococcus spp. N-acetylmuramoyl-L-alanine amidase {(Amd) (binds specifically io a Staphylococcus auraus
Glucosaminidasa, Para, (0011]; Autolysin That Has an N-acetyimuramoyi-Lalanine Amidase Domain, Para. [0043]), and cross compatas
with an antibody that binds the Amd catalytic domain (the monoclonal antibodies may bind specifically to tha catalytic damain, Para.
[0048]).

The inventions listed in Groups |+ therefore lack unity under Rule 13 because they do not share a same or comesponding special
technical features.

Form PCT/ISA/210 (extra sheet) (July 2009)
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