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801 FDYDGRCDSL ENLRCKRRVI RNQEILIPTH FFIVLTSCKD TSQTPLHCEN
851 LDTLAFILPH RTDNSESCVH GKHDSSWVEE LLMLHRARIT DVEHITGLSF
G601 YQOQRKEPVSD ILKLKTHLPT FSQED

1 PSCAKEVKSC KGRCFERTFG NCRCDAACVE LGNCCLDYCE TCIEPEHIWT
51 CNKFRCGEKR LTRSLCACSD DCKDKGDCCI NYSSVCQGEK SWVEEFPCESI
101 NEPQCPAGFE TPPTLLESLD GFRAEYLHTW GGLLPVISKL KKCGTYTKNM
151 RPVYPTKTFP NHYSIVITGLY PESHCIIDNK MYDPKMNASE SLKSKEKENP
201 EWYKSEPIWV TAKYCGLKSG TFEFWPGSDVE INGIFPDIYK MYNGSVPFEE
251 RILAVLQWLY LPKDERPHFY TLYLEEPDSS GHSYGPVSSE VIKALQRVDG
301 MVGMLMDGLK ELNLHRCLNL ILISDHGMEQ GSCKKYIYLN KYLGDVKNIK
351 VIYGPAARLR PSDVPDKYYS FNYEGIARNL SCREPNQHFK PYLKHFLPKR
401 LHFAKSDRIE PLITEFYLDPQW QLALNPSERK YCGSGFHGSD NVESNMQALF
451 VGYGCPGFKHG IEADTFENIE VYNLMCDLLN LTPAPNNGTH GSLNHLLKNP
501 VYTPKHPKEV HPLVCCPFTR NPRDNLGC3C NPSILPIECF CTQFNLTVAE
551 EKLIKHETLP YGRPRVLQKE NTICLLSQHQ FMSGYSQDIL MPLWISYIVD
601 RNDSFSTEDF SNCLYCDFRI PLSPVHKCSE YKNNTKVSYG FLSPPQLNKN
651 SSGIYSEALL TTNIVPMYQS FCVIWRYFHD TLLRKYAEER NGVNVV3SGPEV
701 FDFDYDGRCD SLENLRQKRR VIRNQEILIP THEFIVLTSC KDTSQTPLHC
751 ENLDTLAFIL PHRTLCNSESC VHGKHDSSWV EELLMLHRAR ITDVEHITGL
801 SFYQCRKEPV 3DILKLKTHL PTE3SQED
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APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYT
LPPSREEMTKNQVSLTCLVKGFYPSDIAVEWE SNGQPENNYKTTPPVLDSDGSFFLYSKL
TVDKSRWQQGNVEFSCSVMHEALHNHY TQKSLSLSPGK

6 DKTHTCPPCPAPELLGGPSVEFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEVKENWYVD
GVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAK
GQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDS ‘t]\Ig(}]:FC
DGSEFPLYSKLTVDKSRWQOQONVESCSVMHEALHNHYTQKSLSLSPGK

118 £-
PSCAKEVKSCKGRCFERTFGNCRCDAACVELGNCCLDYQETCIEPEHIWTCNKFRCGEKR

LTRS LCACSDDCKDKGDCCINY SSVCQGEKSWYEEPCESINEPQCPAGFETPPTLLFSLD
GFRAEYLHTWGGLLPVISKLKKCGTYTKNMRPVYPTKTFPNHYSIVTGLYPESHGIIDNK
MYDPKMNASFSLKSKEKFNPEWYKGEP IWVTAKYQGLKSGI FEWPGS DVEINGTFPDI YK
MYNGSVPFEERI LAVLOWLQLPKDERPHEYTLYLEEPDSSGHSYGPVSSEVIKALQRVDG
MVGMLMDGLKELNLHRCLNLILISDHGMEQGSCKKYIYLNKYLGOVKNIKVIYGPAARLR
PSDVPDKYYSENYEGLARNLSCREPNQHEKPYLKHFLPKRLHEAKSDRIEP LT FYLDPOW
CLALNPSERKYCGSGFHGSONVFSNMQALFVGYGPGEKHGI EADTFENLEVYN LMCDLLN
LTPAPNNGTHGSLNHLLKNPVYTPKHPKEVHPLVQCPFTRNPRDNLGCSCNPSILPIEDF | BL-1118
QTQFNLTVAEEKIIKHETLEYGRPRVLOKENTICLLSQHQFMSGYSQDILMPLWTSYTIVD | ( £ gz e fh FFy 1)
RNDSFSTEDFSNCLYQDFRIPLSPVHKCSFYKNNTKVSYGFLSPPQLNKNSSGLYSEALL
TTNIVPMYQSFOVIWRYFHDTLLRKYAEERNGVNVVSGPVEDEDYDGRCDSLENLROKRR
VIRNQEILIPTHFFIVLTSCKDTSQTPLHCENLDT LAFLLPHRTONSESCVHGKHDSSWY
EELLMLHRARITDVEHITGLSEYQQRKEPVSDI LKLKIHLPTFSQECRSDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTL YI TREPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTI SKAKGOPREPQVYTL
PPSREEMTKNQVSLTCLVKGFY PSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLT
VDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK—-Y

119 £
PSCAKEVKSCKGRCEFERTEFGNCRCDAACVELGNCCLDYQETCIEPEHIWICNKEFRCGEKR

LTRSLCACSDDCKDKGDCCINYSSVCQGEKSWVEEPCESINEPQCPAGFETPPTLLESLD
GFRAEYLHTWGGLLPVISKLKKCGTYTKNMRPVYPTKTEFPNHYSIVTGLYPESHGIIDNK
MYDPKMNASFSLKSKEKFNPEWYKGEP IWVIAKYQGLKSGTFEWPGSDVEINGIFPDIYK
MYNGSVPFEERILAVLOWLOQLPKDERPHEFYTLYLEEPDSSGHSYGPVSSEVIKALQRVDG
MVGMLMDGLKELNLHRCLNLILISDHGMEQGSCKKYIYLNKYLGDVKNIKVIYGPAARLR
PSDVPDKYYSENYEGIARNLSCREPNQHFKPYLKHFLPKRLHEAKSDRIEPLTEFYLDPOW
QLALNPSERKYCGSGFHGSDNVESNMOALFVGYGPGFKHGI EADTFENTIEVYNLMCDLLN
LTPAPNNGTHGSLNHLLKNPVYTPKHPKEVHPLVQCPFTRNPRDNLGCSCNPSTILPIEDF
QITOENLTVAEEKIIKHETLPYGRPRVLOKENTICLLSQHQEMSGYSQDLILMPLWISYTVD
RNDSFSTEDFSNCLYQDFRIPLSPVHKCSFYKNNTKVSYGFLSPPCLNKNSSGIYSEALL
TTNIVPMYRSEFOQVIWRYFHDTLLRKYAEERNGVNVVSGPVEFDEFDYDGRCDSLENLRQKRR
VIRNQEILIPTHFFIVLTSCKDTSQTPLHCENLDTLAFILPHRTDNSESCVHGKHDSSWV
EELLMLHRARITDVEHITGLSEFYQQRKEPVSDILKLKTHLPTEFSQEDRSDKTHTCPPCPA
PELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTKP
REEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIFKTI SKAKGQPREPQVYTL
PPSREEMTKNQVSLTCLVKGFYPSDIAVEWE SNGQPENNYKTTPPVLDSDGSFFLYSKLT
VDKSRWQQGNVFSCSVMHEALHNHY TQKSLSLSPGK-Y

BL-782

OSEQ ID NO:1180 0011900 0O 0:

uXooooodoooad
gyooooooobooobooboobouoboobooboboobbooboobognob
ocoooooooooOO0oOoooDOoOoooOooooOooooobbbbbbbbO0O0O/000
EEEEEEEEODDOOOOOO
ugboooooboooobooobooooooooobooobobobooobooboobooobooaoan
oooooooooooooooooooooboobooboboboDbODbODODbODOOoOOoOOOoDnn
goooooboooobooobogooooobooobobobooobooobooboobooboobooan
OooooRSOOORGOOOOOHSODDODOHGOO



gbooboooboobolgGloOboooo0oboo0oobomM883Y §S885T T887EL O ODOO

OBL-11180 0000000

gboooobooboogbO0oU0bENPPIODOODOODDODODDODODDODODOIN25

(38)

6TOO0DO0O00OBL-111800000000
SHUDNO7#?72EMW1NG%??fy/a/ﬂWOMWQ%b

6l
121
181
241
301
36l
421
481
541
601
66l
721
781
841
901

1 MERDGDQAGH
SLVLSVCVLT
TCVEPTHIWT
DTPECPAEFE
NHYSIVTGLY
TYFWPGSDVE
GHSHGPVSSE
KYLGDVNNVK
LHFAKSDRIE
AEVDSFENIE
TSNDLGCTCD
LTGYSLDLLM
LTPPRLNRVS
DFDYDGRYDS
HRPDNIESCT
IFSQED

GPRHGSAGNG
TILGCIEFGLK
CNKERCGEKR
SPPTLLESLD
PESHGIIDNK
IDGILPDIYK
VIKALQKVDR
VVYGPAARLR
PLTEYLDPOW
VYNLMCDLLG
PWIVPIKDFE
PLWASYTFLS
NHIYSEALLT
LETLKQNSRV
HGKRESSWVE

RELESPAAAS
PSCAKEVKSC
LSREVCSCAD
GERAEYLHTW
MYDPKMNASE
VYNGSVPFEE
LVGMLMDGLK
PTDVPETYYS
QLALNPSERK
LIPAPNNGSH
KOLNLTTEDV
NDQFSRDDE'S
SNIVPMYQSE
IRSQEILIPT
ELLTLHRARV

LLAPMDLGEE
KGRCFERTES
DCKTHNDCCI
GGLLPVISKL
SLKSKEKFENP
RILAVLEWLO
DLGLDKCLNL
FNYEALAKNL
YCGSGEFHGSD
GSLNHLLKKP
DDIYHMTVPY
NCLYQDLRIP
QVIWHYLHDT
HEFIVLTSCK
TDVELITGLS

PLEKAERARP
NCRCDAACVS
NYSSVCODKK
KNCGTYTKNM
LWYKGQPIWV
LPSHERPHFY
ILISDHGMEQ
SCREPNQHFR
NLESNMOALF
IYNPSHPKEE
GRPRILLKQH
LSPVHKCSYY
LLQRYAHERN
OLSETPLECS
FYODROESVS

JP 2025-510963 A 2025.4.15

AKDPNTYKVL
LGNCCLDFQE
SWVEETCESI
RPMYPTKTEP
TANHQEVKSG
TLYLEEPDSS
G3CKKYVYLN
PYLKPFLPKR
IGYGPAFKHG
GFLSQCPIKS
RVCLLOQQOF
KSNSKLSYGFEF
GINVVSGPVFE
ALESSAYILP
ELLRLKTHLP

SEQ IDNO: 8 (V2 ENPPI-NCBI 727 > a2 NP 001193141.1)

61
121
181
241
301
36l
421
481
541
601
661
121
781
841
501

MERDSCAGGG
ERAARARPAK
RCDAACVDLG

SRGGEGGRGP
DPNTYKVLSL
NCCLDYQETC

GSVCRGEKSW AEEECDSIDE

CGTYTKNMRP
YKGEPIWLTA
KDERPHFYTL
ISDHGMEQGS
QEPNQHEFKPY
FLNMQALFIG
TPKHPKEVRP
RPRVLONSTV
PVHKCSFYKN
ORYAEERNGL
SQTPLQOCENL
QERKEPISDI

VYPTKTFPNH
KYQGLKTGTF
YLEEPDSSGH
CKKYVYLNKY
LKHFLPKRLH
YGPGFKHSTE
LVOCPFTRAP
CLLYQHQFVS
NAKLSYGLLS
NVVSGPVEDS
DAMAFILPHK
LKLKTHLPTF

REGLAGNGRD
VLSVCVLTTI
IEPERIWTCT
PQCPAGFETP
YSIVTGLYPE
FWPGSDVKIN
SYGPVSSEVI
LGDTKDYKVV
FAKNDRIERL
VDSFENIEVY
RESLDCSCDP
GYSRDILMPL
PPQLHKGSSQ
DYDGRYDSLE
TDNSESCAHG
NQED

PGPGRAAEAS
LGCIFGLKPS
KFRCGEKRLS
PTLLFSLDGF
SHGIIDNNIY
GIFPDIYKIY
RALQRVDNMV
YGPAARLRPS
TFYLDPQWOL
NLMCDLLNLT
SILPIVDFQT
WTSYTIGRND
VYSEALLTTN
TLKQNSKIIR
KHESLWVEEL

GEPQAAASLL
CAKEIKSCKG
RSLCSCSDDC
RAEYLHTWGG
DPOMNANEFAL
NVSVPFEERI
GMLMDGLKEL
DVPDKYYSFED
ALNPSERKYC
PAPNNGTHGS
QLNLTMAEEK
SESTEDEFSNC
IVPMYQSFQV
NLEVLIPTHFE
LKLHTARITD

APMDLGEEPL
RCFERTFGNC
KDKGDCCINH
LLPVISKLKT
KNKEKENPEW
LAILKWLQLP
NLHRCLNLIL
YEGIAKNLSC
GGGFHGSDNT
LNHLLSNPVY
TIKRGALPYG
LYQODLRIPLS
IWHYLHGTLL
FLVLTSCEKNT
VEHITGLSFEY

SEQID NO: 9 (U ¥ ¥ ENPPI-NCBI 727 &2 3 > NP 001162404.1)
1 MERDGCAGGG SRGGEGGRAP REGPAGNSRD PGRSHAAEAP GNPQAAASLL APMDVGEEPL
61 EKAARARTAK DPNTYKVLSL VLSVCVLTTI
121 RCDAACVELG NCCLDYQETC IEPEHIWTCN KFRCGEKRLT RSLCACSDDC KDQGDCCINY

LGCIFGLKPS CAKEVKSCKG RCEFERTFEGNC
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(39)

181 SSVCQGEKSW VEEPCESINE PQCPAGFET? PTLLFSLDGF RAEYLHTWGG LLPVISKLKK
241 CGTYTKNMRP VYPTKTEPNH YSIVTGLYPE SHGIIDNKMY DPKMNASFSL KSKEKENPEW
301 YKGEPIWVTA KYQGLKSGTF FWPGSDVEIN GIF2DIYKMY NGSVPFEERI LAVLOWLOLP
361 KDERPHEYTL YLEEPDSSGH SYGPVSSEVI KALQRVDNMYV GMLMDGLKEL NLHRCLNLIL
421 VSDHGMEQGS CKKYIYLNKY LGDVKNIKVI YGPAARLRPS DVPDKYYSEFN YEGIARNLSC
481 REPNQHFKPY LKHZFLPKRLH FAKSDRIEPL TFYLDPOWQL ALNPSERKYC GSGFHGSDNI
541 FSNMQALFVG YGPGFKHGIE VDTFENIEVY NLMCDLLNLT PAPNNGTHGS LNHLLENPVY
€01 TPKHPKEVHP LIQCPFTRNP RDNLGCSCNZ? SILPIEDZQT QFNLTVAEEK NIKHETLPYG
661 RPRVLQKKNT ICLLSQHQFM SGYSQDILMZ2 LWTSYTVDRN DSEFSTEDESN CLYQDEFRISL
721 SPVHKCSFYK NNTKVSYGZFL SPPQLNKNSR GIYSEALLTT NIVPMYQSFQ VIWRYFHDTL
781 LRKYAEERNG VNVVSGPVZD FDYDGRYDSL EILRQKRRVI RNQEILIPTH FFIVLTSCKD
841 ASQTPLHCEN LDTLAFILPH RTDNSESCLH GKHESSWVEE LLMLHRARIT DVEHITGLSFE
901 YQQORKEPVSD ILKLKTHL2T FSQED

SEQID NO: 10 (E & ENPPI-NCBI 77 &> a3 > NP 001076211.2)

1 MERDGCAGGG SQGGGKGGRG PREGLAGNGR DPSHGQASEA PGDPQAAASL LAPMDLGEEP

61 LEKAAGARPA KDPNTYKVLS LVLSVCVLTT ILGCIFGLKP SCAKEVKSCK GRCZERTFGN
121 CRCDVACVDL GNCCLDYQET CIEPERIWTC NKERCGEKRL SRSLCACSDD CKERGDCCIN
181 YSAVCQGEKS WVEETCENIN EPQCPEGFEM PPTLLFSLDG FRAEYLHTWG GLL2VISKLK
241 KCGTYAKNMR PVYPTKTEPN HYSIVTGLY? ESHGIIDNKM YDPKMNASFS LKSKEKENPE
301 WYKGEPIWLT AKYQGLRSGT FEWPGSDVKI NGIFPDIYKI YNGSVPFEER ILAILKWLRL
361 PKDERPHFYT LYLEEPDSSG HSYGPVSSEV IKALQRVDNM VGMLMDGLKE LNLHQCLNLI
421 LISDHGMEQG SCKKYIYLNK YLGDTKNIKV IYGPAARLRP SDVPEKYYSZ NYENIARNLS
481 CREPNQHFKP YLKHFLPKRL HFAKSDRIE? LTEFYLDPQWQ LALSPSERKY CGSGEHGSDN
541 VFSNMQALEV GYGPGFQHGI EVDSFENIEV YNLMCDLLNL TPAPNNGTHG SLNHLLKNPI
€01 YTPKHPKEVQ PSVQCPLAGS PRDSLGCSCN PSILPIVDFQ TQFNLTTAEE KNINRASLPY
€61 GRPRLLOKKS SVCLLYQHQF VSGYSHDVLM PLWTSYTVNR NDSFSTEDEFS NCLYQDLRIS
721 FSPIHNCSEY KNNAKLSYGF LSPPQLSKDS SQIYSEALLT SNIVPMYQSE QVIWRYEFHDT
/81 LLORYAEERN SINVVSGPVE DSDYDGRYDS SEALKRNRRV IRNQEILIPT HFFIVITSCK
841 NTSQTPLOCD NLD2LAFILP HRSDNSESCV HEKRESSWIE ELLMMHRARI MDVEHITGLS
901 FYQERKEPVS DILKLKTHLP TVSQED

SEQ ID NO: 118 (5% 1118 — [¥5#: ENPP1-Fc¢)

MRGPAVLLTVALATLLAPGAGAPSCAKEVKSCKGRCFERTZGNCRCDAACVELGNCCLDYQETCIEPEHIWTCNK
FRCGEKRLTRSLCACSDDCKDKGDCCINYSSVCQGEKSWVEEPCESINEPQCPAGFETPPTLLESLDGFRAEYLH
TWGGLLPVISKLKKCGTYTKNMRPVYPTKTEF2NHYSIVTGLYPESHGIIDNKMYDPKMNASES LKSKEKENPEW
KGE?IWVTAKYQGLKSGTZEFWPGSDVEINGTZPDI YKMYNGSVPZEERI LAVLOWLQLPKDERPHEFYTLYLEEPD
SSGHSYGPVSSEVIKALORVDGMVGMIMDGLKELNLHRCLNLI LI SDHGMEQGS CKKYIY LNKYLGDVKNIKVIY
GPAARLRPSDVPDKYYSFNYEGIARNLSCREPNQHKPYLKHF_L?KRLHFAKSDRIE?LTFYLDPOQWQOLALNPSE
RKYCGSGFHGSDNVESNMOALEFVGYGPGFKHGIEADTFENIEVYNLMCDLLNLT PAPNNGTHGSLNHLLKNPVYT
PKHPKEVHPLVQCPFTRNPRDNLGCSCNPSILPIEDZQTONLTVAEEKIIKHETLPYGRPRVLOKENTICLLSQ
HQFMSGYSQDILMPLWTSYTVDRNDSFSTEDZSNCLYODERIPLSPVHKCSFYKNNTKVSYGFLSPPQLNKNSSG
IYSEALLTTNIVPMYQSFOVIWRYFHDTLLRKYAEERNGVNVVSGEVFDFDYDGRCDS LENLRQKRRVIRNQEIL
IPTHEFIVLTSCKDTSQT?LHCENLDTLAFILPHRTDNSESCVHGKHDS SWWEELLMLHRARITDVEHITGLSEY
QORKEPVSDILKLKTHLPTFSQEDRSDKTHTCPPC2APELLGGPSVELFPPKPKDTLYITREPEVTCVVVDVSHE
DPEVKENWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPR
EPQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGSEFFLY SKLTVDKSRWQQ
GNVZSCSVMHEALHNHYTQKSLSLSPGK*

SEQ ID NO: 119 (54 2000 — F1Z#) ENPP1-Fc)

MRGPAVLLTVALATLLAPGAGAPSCAKEVKSCKGRCFERTZGNCRCDAACVELGNCCLDYQETCIEPEHIWTCNK
FRCGEKRLTRSLCACSDDCKDKGDCCINYSSVCQGEKSWVEEPCESINEPQCPAGFETPPTLLESLDGFRAEYLH
TWGGLLPVISKLKKCGTYTKNMRPVYPTKTF2NHYSIVTGLYPESHGIIDNKMYDPKMNASEFSLKSKEKENPEWY
KGE2IWVTAKYQGLKSGTEWPGSDVEINGTZPDI YKMYNGSVPZEERI LAVLOWLOQLPKDERPHEFYTLYLEEPD
SSGHSYGPVSSEVIKALOQRVDGMVGMLIMDGLKELNLHRCLNLI LI SDHGMEQGSCKKYIYLNKYLGDVKNIKVIY
GPAARLRPSDVPDKYYSFNYEGIARNLSCREZ2NQHFKPYLKHF L2?KRLHFAKSDRIE?LTFYLDPQWQLALNPSE
RKYCGSGFHGSDNVESNMQALEFVGYGPGFKHGIEADTFENIEVYNLMCDLLNLT PAPNNGTHGSLNHLLENPVYT
PKHPKEVHPLVQCPFTRNPRDNLGCSCNPSILPIEDZQTQNLTVAEEKIIKHETLPYGRPRVLOKENTICLLSQ
HOFMSGYSODILMPLWTSYTVDRNDSFSTEDFSNCLYQDFRIPLSPVHKCSFYKNNTKVSYGTLSP2QLNKNSSG
IYSEALLTTNIV2MYQSFOVIWRYFHDTLLRKYAEERNGVNVVSGPVEFDEFDYDGRCDS LENLROQKRRVIRNQEI L
IPTHZFIVLTSCKDTSQTPLHCENLDTLAFILPHRTDNSESCVHGKHDS SWWEELLMLHRARITDVEHITGLSEY
QQRKEPVSDILKLKTHLPTFSQEDRSDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLYITREPEVTCVVVDVSHE
DPEVKFNWYVDGVEVHNAKTK?REEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPTIEKTISKAKGQPR
EPQVYTLPPSREEMTKNQVSLTCLVKGEYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQ
GNVESCSVMHEALHNHYTQKSLSLSPGKDDDDDDDD*

JP 2025-510963 A 2025.4.15
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101 CAKEVKSCKG RCFERTEFGNC RCDAACVELG NCCLDYQETC IEPEHIWTCN

151 KFRCGEKRLT RSLCACSDDC KDKGDCCINY SSVCQGEKSW VEEPCESINE

201 PQCPAGFETP PTLLFSLDGF RAEYLHTWGG LLPVISKLKK CGTYTKNMRP
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INTERNATIONAL SEARCH REPORT International application No,

PCTAIS2022/077407

Box No, I1 Observations where certain elaims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 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. I:I Chaims 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 camried out, specifically:

3 ﬁ Claims Nos.: 17-20
because they are dependent ¢laims and are not drafted in accordance with the second and third sentences of Rule 6.44a).

Box No. I Qbservations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international applicaticn, as follows:
See exira shaat(s).

L, D As all required additional scarch fees wete timely paid by the applicant, this international search report covers ail searchable
claims.

. 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 fees wete timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.: '

o~

. No required additional search fiees 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 Noa.:

19,1316, 21, 22

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fiee was not paid within the time limit specified in the invitation,
D No protest accompanied the payment of additional search fees.
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nuclentide and/or amino ecid sequence disclosed in the internatfonal application, the international search was
carried out on the basis of & sequence listing:

a. D forming part of the international application es filed.

b. x furnished subsequent to the international filing date for the purposes of international search (Rule 13¢ex 1{a)},

. accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the
international application as filed,

2 D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search couid be carned out without 8 WIPQ Standard ST.26 comp[umt sequence
listing,

3. Additional comments:
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INTERNATIONAL SEARCH REPORT International application No.

PCTAIS2022/077407

Continued from Box No. lIl Observations where unity of invention is tacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single genaral inventive
concept under FCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group I+; claims 1-16, 21, and 22 are drawn to metheds of treating, amalloratirig, preventing further developmant and/or progression of,
and/or praventing diffuse Idiopathic skeietal hyperostosis (DISH) andfor Spondylarthritis in a patient in need thersof,

The first Invention of Group |+ Is restricted to a compound of formula (1), or a ¢lat or solvate thereof, whareln PROTEIN comprisas amino
acid residues 59 ta 825 of SEQ D NO: 1, DOMAIN is absent; X and Z are Independently absent; and Y fs a negatively charged
bone-targeting sequence, and methods of treating, ameliorating, preventing further development and/or progression of, andjor
praventing diffuse idiopathic skeletal hyperostosis (DISH) andfor Spondylarthritis in a patlent In nead therecf. It is believed that claims
1-8, 13-16, 21, and 22 read on this first named Inventlon and thus these claims will be searched without fee to the extent that they read
on the above embadiment.

Applicant [s Invited to elact additional fermula(e) for each additional compaound to be searched in a specific combination by paying an
additional fea for sach set of election. Each addltional elected formula(e) requires the selection of a single definition for each compound
variable. An examplary election would be a compound of formula (1), or a sfat or solvate therecf, wherein PROTEIN comprises amino
acid residues 1 to 833 of SEQ ID NO: 3, DOMAIN is absent: X and Z are indapandently absent; and ¥ |5 2 negatively charged
bone-targeting sequence, and methods of treating, ameliorating, praventing further development and/or progresslon of, and/or
preventing diffuse idiopathic skeletal hyperostosis (DISH) and/or Spondylarthritls in & patiant In need thereof, Additional formula(e) will
be searched upon the payment of additional fees. Applicants must specify the clalms that read on any addttional elected 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 clearly identify how any paid additional invention fees ars to be applled to the *+* group(s) wiil result In
only the first claimed invention to be searched/examined.

The inventions istad In Groups I+ do not relate to a single general inventive concept under PCT Rule 13.1, because under PCT Rule
13.2 thay lack the same or comasponding spacial tachnical features for the following reasons:

The Giroups 1+ formulae de not share a signifticant structural element requiring the selection of alternatives for the compound variables
PROTEIN, DOMAIN, X, Z, Y, and accordingly these groups lack unity a priori.

Additlonally, even if Groups |+ were considered to share the technical features of a compound having the core structure of formula (1), or
a salt or solvate thereof, and a method of treating, amellorating, preventing further development and/or progression of, and/or preventing
diffuge Idiopathic skeletal hyperostosis (DISH) andfor Spondylarthritis In a patient in need thereof, the method comprising administering
fo the patient a therapeutically effective amount of 2 compound, thereby treating, ameliorating, preventing further development and/or
pragresslon of, andfor preventing DISH and/er Spondylarthritis in the patient, thase shared tachnical features do not represent a
contribution over the prior art. :

Specifically, WO 2020/047520 to Yale Universiy (hereinatfter, “Yale") teaches a compound having the core structure of formula {1}, or a
8alt or eolvate thereof (Pg. 7, Lns. 22-24, present invention relates, in one aspect, fo the discavery that certain ENPP1-Fc polypeptides
having improved in vivo halflives as comparad to the ENPP1-Fc polypeptides known in the art; Pg. 25, Lns. 31-32, the polypeptide has
a negatively-charged bone-targsting saquenca).

Further, WO 2000/32217 to Histatel, Lic (herelnafter, “Histatek’) teaches a method of treating, ameliorating, preventing further
development and/or progression of, and/or praventing diffuse Idiopathic skeletal hyperostosis {DISH) and/or Spondylarthritis in a patient
In nead thereof, the method comprising administering to the patlent a therapeutically effective amount of a compound, thereby treating,
ameliorating, praventing further devalopment and/or progression of, and/or praventing DISH and/or Spondylarthritis in the patiant (Claim
7. method for freating arthritis selected from the group consisting of ostesarthritis, psoriatic arthritis, lupus and spondylarthritis, the
method comprising administering to the mammal an anti-arthritic effective amount of a peptide).

The inventions listed In Groups I+ therefare lack unity undsr Rule 13 because they do not share a same or corresponding speclal
technical features.
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