WO 2012/125182 PCT/US2011/051858

NPP1 (wild-type)

MERDGCAGGGSRGGEGGRAPREGPAGNGRDRGRSHAAEAPGDPQAAASLLAPMDVGEEPLEKAARA
RTAKDPNTYKVLSLVLSVCVLTTILGCIFGLKPSCAKEVKSCKGRCFERTFGNCRCDAACVELGNCCLDYQET
CIEPEHIWTCNKFRCGEKRLTRSLCACSDDCKDKGDCCINYSSVCQGEKSWVEEPCESINEPQCPAGFETP
PTLLFSLDGFRAEYLHTWGGLLPVISKLKKCGTYTKNMRPVYPTKTFPNHYSIVTGLYPESHGIIDNKMYDP
KMNASFSLKSKEKFNPEWYKGEPIWVTAKYQGLKSGTFEWPGSDVEINGIFPDIYKMYNGSVPFEERILAV
LQWLQLPKDERPHFYTLYLEEPDSSGHSYGPVSSEVIKALQRVDGMVGMLMDGLKELNLHRCLNLILISD
HGMEQGSCKKYIYLNKYLGDVKNIKVIYGPAARLRPSDVPDKYYSFNYEGIARNLSCREPNQHFKPYLKHF
LPKRLHFAKSDRIEPLTFYLDPQWQLALNPSERKYCGSGFHGSDNVFSNMQALFVGYGPGFKHGIEADTF
ENIEVYNLMCDLLNLTPAPNNGTHGSLNHLLKNPVYTPKHPKEVHPLVQCPFTRNPRDNLGCSCNPSILPI
EDFQTQFNLTVAEEKIIKHETLPYGRPRVLQKENTICLLSQHQFMSGYSQDILMPLWTSYTVDRNDSFSTE
DFSNCLYQDFRIPLSPVHKCSFYKNNTKVSYGFLSPPQLNKNSSGIYSEALLTTNIVPMYQSFQVIWRYFHD
TLLRKYAEERNGVNVVSGPVFDFDYDGRCDSLENLRQKRRVIRNQEILIPTHFFIVLTSCKDTSQTPLHCENL
DTLAFILPHRTDNSESCVHGKHDSSWVEELLMLHRARITDVEHITGLSFYQQRKEPVSDILKLKTHLPTESQ
ED (SEQID NO:1)

Fig. 1

sssNPP1 (NPP1 catalytic domain with no TAG)

AGFETPPTLLFSLDGFRAEYLHTWGGLLPVISKLKKCGTYTKNMRPVYPTKTFPNHYSIVTGLYPESHGIIDN
KMYDPKMNASFSLKSKEKFNPEWYKGEPIWVTAKYQGLKSGTFFWPGSDVEINGIFPDIYKMYNGSVPF
EERILAVLOQWLQLPKDERPHFYTLYLEEPDSSGHSYGPVSSEVIKALQRVDGMVGMLMDGLKELNLHRCL
NLILISDHGMEQGSCKKYIYLNKYLGDVKNIKVIYGPAARLRPSDVPDKYYSFNYEGIARNLSCREPNQHFK
PYLKHFLPKRLHFAKSDRIEPLTFYLDPQWQLALNPSERKYCGSGFHGSDNVFSNMQALFVGYGPGFKHG
IEADTFENIEVYNLMCDLLNLTPAPNNGTHGSL (SEQ ID NO:2)

Fig. 2
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TAGsssNPP1 (N-terminus D8)

IGVLLTQRTLLSLVLALLFPSMASMDDDDDDDDAGFETPPTLLFSLDGFRAEYLHTWGGLLPVISKLKKCG
TYTKNMRPVYPTKTFPNHYSIVTGLYPESHGIIDNKMYDPKMNASFSLKSKEKFNPEWYKGEPIWVTAKY
QGLKSGTFFWPGSDVEINGIFPDIYKMYNGSVPFEERILAVLOQWLQLPKDERPHFYTLYLEEPDSSGHSYG
PVSSEVIKALQRVDGMVGMLMDGLKELNLHRCLNLILISDHGMEQGSCKKYIYLNKYLGDVKNIKVIYGPA
ARLRPSDVPDKYYSFNYEGIARNLSCREPNQHFKPYLKHFLPKRLHFAKSDRIEPLTFYLDPQWQLALNPSE
RKYCGSGFHGSDNVFSNMQALFVGYGPGFKHGIEADTFENIEVYNLMCDLLNLTPAPNNGTHGSL (SEQ
ID NO:3)

Fig. 3

TAGsssNPP1 (C-terminus D10)

IGVLLTQRTLLSLVLALLFPSMASMAGFETPPTLLFSLDGFRAEYLHTWGGLLPVISKLKKCGTYTKNMRPV
YPTKTFPNHYSIVTGLYPESHGIIDNKMYDPKMNASFSLKSKEKFNPEWYKGEPIWVTAKYQGLKSGTFF
WPGSDVEINGIFPDIYKMYNGSVPFEERILAVLQWLQLPKDERPHFYTLYLEEPDSSGHSYGPVSSEVIKAL
QRVDGMVGMLMDGLKELNLHRCLNLILISDHGMEQGSCKKYIYLNKYLGDVKNIKVIYGPAARLRPSDVP
DKYYSFNYEGIARNLSCREPNQHFKPYLKHFLPKRLHFAKSDRIEPLTFYLDPQWQLALNPSERKYCGSGFH
GSDNVFSNMQALFVGYGPGFKHGIEADTFENIEVYNLMCDLLNLTPAPNNGTHGSLDDDDDDDDDD
(SEQ ID NO:4)

Fig. 4
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TAGssNPP1 (N-terminus D8)

ATGGGTGTACTGCTCACACAGAGGACGCTGCTCAGTCTGGTCCTTGCACTCCTGTTTCCAAGCATGGCGAGCA
TGGATGACGATGATGACGACGATGACGCAGGGTTTGAAACGCCTCCTACACTCTTGTTTTCTTTGGATGGATT
CAGGGCAGAATATTTGCACACTTGGGGTGGACTTCTTCCTGTTATTAGCAAACTCAAAAAATGTGGAACATAT
ACTAAAAACATGAGACCGGTGTATCCAACAAAAACTTTCCCCAATCACTACAGCATTGTCACCGGATTGTATCC
AGAATCTCATGGCATAATCGACAATAAGATGTATGATCCCAAAATGAATGCTTCCTTTTCACTTAAAAGTAAAG
AGAAATTTAATCCGGAGTGGTACAAAGGAGAACCAATTTGGGTCACAGCTAAGTATCAAGGCCTCAAGTCTG
GCACATTTTTCTGGCCAGGATCAGATGTGGAAATTAACGGAATTTTCCCAGACATCTATAAAATGTATAATGGT
TCAGTGCCATTTGAAGAAAGGATTTTGGCTGTTCTTCAGTGGCTGCAGCTTCCAAAAGATGAAAGACCACACT
TTTACACTTTGTATTTGGAAGAACCAGATTCTTCAGGTCATTCATATGGACCAGTCAGCAGTGAAGTCATCAAA
GCCTTGCAGAGGGTTGATGGTATGGTTGGTATGCTGATGGATGGTCTGAAAGAGCTGAACTTGCACAGATGC
CTGAACCTCATCCTTATTTCAGATCATGGCATGGAACAAGGCAGTTGTAAGAAATACATATATCTGAATAAGTA
TTTGGGGGATGTTAAAAATATTAAAGTTATCTATGGACCTGCAGCTCGATTGAGACCCTCTGATGTCCCAGATA
AATACTATTCATTTAACTATGAAGGCATTGCCCGAAATCTTTCTTGCCGGGAACCAAACCAGCACTTCAAACCT
TATCTGAAACATTTCTTGCCTAAGCGTTTGCACTTTGCTAAGAGTGATAGAATTGAGCCCTTGACATTCTATITG
GACCCTCAGTGGCAACTTGCATTGAATCCCTCAGAAAGGAAATATTGTGGAAGTGGATTTCATGGCTCTGACA
ATGTGTTTTCAAATATGCAAGCCCTCTTTGTTGGCTATGGACCTGGATTCAAGCATGGCATTGAGGCTGACACC
TTTGAAAACATTGAAGTCTATAACTTGATGTGTGATTTGCTGAATTTGACACCGGCTCCTAATAACGGAACTCA
TGGAAGTCTTAACCACCTTCTGAAGAATCCTGTTTATACGCCAAAGCATCCCAAAGAAGTGCACCCCCTGGTGC
AGTGCCCCTTCACAAGAAACCCCAGAGATAACCTTGGCTGCTCATGTAACCCTTCCATTTTGCCGATTGAGGAT
TTTCAAACACAGTTCAATCTGACCGTGGCAGAAGAGAAGATTATTAAGCATGAAACTTTGCCCTATGGAAGAC
CTAGAGTTCTCCAGAAGGAAAACACCATCTGTCTTCTTTCCCAGCACCAGTTTATGAGTGGATACAGCCAAGAC
ATCTTGATGCCCCTTTGGACATCCTATACCGTGGACAGAAATGACAGTTTCTCTACGGAAGACTTCTCCAACTG
TCTGTACCAGGACTTTAGAATTCCTCTTAGTCCTGTCCATAAATGTTCATTTTATAAAAATAACACCAAAGTGAG
TTACGGGTTCCTCTCCCCACCACAACTGAATAAGAATTCAAGTGGAATATATTCTGAAGCCTTGCTTACTACAA
ATATAGTGCCAATGTACCAGAGTTTTCAAGTTATATGGCGCTACTTTCATGACACCCTCTTGCGAAAGTATGCA
GAAGAAAGAAATGGTGTCAATGTCGTCAGTGGTCCTGTGTTTGACTTTGATTATGATGGACGTTGTGATTCCT
TGGAGAATTTGAGGCAAAAAAGAAGAGTCATCCGTAACCAAGAAATTTTGATTCCAACTCATTTCTTCATTGTG
CTGACAAGCTGTAAAGATACATCTCAGACGCCTTTGCACTGTGAAAACCTGGACACCTTGGCTTTCATTTTGCC
TCACAGGACTGATAACAGCGAGAGCTGTGTGCATGGGAAGCATGACTCCTCATGGGTTGAAGAATTGTTGAT
GTTGCACAGAGCACGGATCACAGACGTCGAGCACATCACTGGACTCAGCTTTTATCAACAAAGAAAAGAGCC
AGTTTCAGACATTTTGAAGTTGAAAACACATTTGCCAACCTTTAGCCAAGAAGATTGA (SEQ ID NO:5)

Fig. 5
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TAGssNPP1 (N-terminus D8; signal peptide sequence underlined and the targeting moiety in
bold)

IGVLLTQRTLLSLVLALLFPSMASMDDDDDDDDAGFETPPTLLFSLDGFRAEYLHTWGGLLPVISKLKKCG
TYTKNMRPVYPTKTFPNHYSIVTGLYPESHGIIDNKMYDPKMNASFSLKSKEKFNPEWYKGEPIWVTAKY
QGLKSGTFFWPGSDVEINGIFPDIYKMYNGSVPFEERILAVLOWLQLPKDERPHFYTLYLEEPDSSGHSYG
PVSSEVIKALORVDGMVGMLMDGLKELNLHRCLNLILISDHGMEQGSCKKYIYLNKYLGDVKNIKVIYGP
AARLRPSDVPDKYYSFNYEGIARNLSCREPNQHFKPYLKHFLPKRLHFAKSDRIEPLTFYLDPQWQLALNP
SERKYCGSGFHGSDNVFSNMOQALFVGYGPGFKHGIEADTFENIEVYNLMCDLLNLTPAPNNGTHGSLN
HLLKNPVYTPKHPKEVHPLVQCPFTRNPRDNLGCSCNPSILPIEDFQTQFNLTVAEEKIIKHETLPYGRPRV
LQKENTICLLSQHQFMSGYSQDILMPLWTSYTVDRNDSFSTEDFSNCLYQDFRIPLSPVHKCSFYKNNTK
VSYGFLSPPQLNKNSSGIYSEALLTTNIVPMYQSFQVIWRYFHDTLLRKYAEERNGVNVVSGPVFDFDYD
GRCDSLENLRQKRRVIRNQEILIPTHFFIVLTSCKDTSQTPLHCENLDTLAFILPHRTDNSESCVHGKHDSS
WVEELLMLHRARITDVEHITGLSFYQQRKEPVSDILKLKTHLPTFSQED (SEQ ID NO:6)

Fig. 6
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ssNPP1 (2238bp)

ATGGGTGTACTGCTCACACAGAGGACGCTGCTCAGTCTGGTCCTTGCACTCCTGTTTCCAAGCATGGCGAGCA
TGGCAGGGTTTGAAACGCCTCCTACACTCTTGTTTTCTTITGGATGGATTCAGGGCAGAATATTTGCACACTTGG
GGTGGACTTCTTCCTGTTATTAGCAAACTCAAAAAATGTGGAACATATACTAAAAACATGAGACCGGTGTATC
CAACAAAAACTTTCCCCAATCACTACAGCATTGTCACCGGATTGTATCCAGAATCTCATGGCATAATCGACAAT
AAGATGTATGATCCCAAAATGAATGCTTCCTTTTCACTTAAAAGTAAAGAGAAATTTAATCCGGAGTGGTACA
AAGGAGAACCAATTTGGGTCACAGCTAAGTATCAAGGCCTCAAGTCTGGCACATTTTTCTGGCCAGGATCAGA
TGTGGAAATTAACGGAATTTTCCCAGACATCTATAAAATGTATAATGGTTCAGTGCCATTTGAAGAAAGGATTT
TGGCTGTTCTTCAGTGGCTGCAGCTTCCAAAAGATGAAAGACCACACTTTTACACTTTGTATTTGGAAGAACCA
GATTCTTCAGGTCATTCATATGGACCAGTCAGCAGTGAAGTCATCAAAGCCTTGCAGAGGGTTGATGGTATGG
TTGGTATGCTGATGGATGGTCTGAAAGAGCTGAACTTGCACAGATGCCTGAACCTCATCCTTATTTCAGATCAT
GGCATGGAACAAGGCAGTTGTAAGAAATACATATATCTGAATAAGTATTTGGGGGATGTTAAAAATATTAAA
GTTATCTATGGACCTGCAGCTCGATTGAGACCCTCTGATGTCCCAGATAAATACTATTCATTTAACTATGAAGG
CATTGCCCGAAATCTTTCTTGCCGGGAACCAAACCAGCACTTCAAACCTTATCTGAAACATTTCTTGCCTAAGC
GTTTGCACTTTGCTAAGAGTGATAGAATTGAGCCCTTGACATTCTATTTGGACCCTCAGTGGCAACTTGCATTG
AATCCCTCAGAAAGGAAATATTGTGGAAGTGGATTTCATGGCTCTGACAATGTGTTTTCAAATATGCAAGCCC
TCTTTGTTGGCTATGGACCTGGATTCAAGCATGGCATTGAGGCTGACACCTTTGAAAACATTGAAGTCTATAAC
TTGATGTGTGATTTGCTGAATTTGACACCGGCTCCTAATAACGGAACTCATGGAAGTCTTAACCACCTTCTGAA
GAATCCTGTTTATACGCCAAAGCATCCCAAAGAAGTGCACCCCCTGGTGCAGTGCCCCTTCACAAGAAACCCC
AGAGATAACCTTGGCTGCTCATGTAACCCTTCCATTTTGCCGATTGAGGATTTTCAAACACAGTTCAATCTGAC
CGTGGCAGAAGAGAAGATTATTAAGCATGAAACTTTGCCCTATGGAAGACCTAGAGTTCTCCAGAAGGAAAA
CACCATCTGTCTTCTTTCCCAGCACCAGTTTATGAGTGGATACAGCCAAGACATCTTGATGCCCCTTTGGACATC
CTATACCGTGGACAGAAATGACAGTTTCTCTACGGAAGACTTCTCCAACTGTCTGTACCAGGACTTTAGAATTC
CTCTTAGTCCTGTCCATAAATGTTCATTTTATAAAAATAACACCAAAGTGAGTTACGGGTTCCTCTCCCCACCAC
AACTGAATAAGAATTCAAGTGGAATATATTCTGAAGCCTTGCTTACTACAAATATAGTGCCAATGTACCAGAG
TTTTCAAGTTATATGGCGCTACTTTCATGACACCCTCTTGCGAAAGTATGCAGAAGAAAGAAATGGTGTCAAT
GTCGTCAGTGGTCCTGTGTTTGACTTTGATTATGATGGACGTTGTGATTCCTTGGAGAATTTGAGGCAAAAAA
GAAGAGTCATCCGTAACCAAGAAATTTTGATTCCAACTCATTTCTTCATTGTGCTGACAAGCTGTAAAGATACA
TCTCAGACGCCTTTGCACTGTGAAAACCTGGACACCTTGGCTTTCATTTTGCCTCACAGGACTGATAACAGCGA
GAGCTGTGTGCATGGGAAGCATGACTCCTCATGGGTTGAAGAATTGTTGATGTTGCACAGAGCACGGATCAC
AGACGTCGAGCACATCACTGGACTCAGCTTTTATCAACAAAGAAAAGAGCCAGTTTCAGACATTTTGAAGTTG
AAAACACATTTGCCAACCTTTAGCCAAGAAGAT (SEQ ID NO:7)
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ssNPP1 (signal peptide sequence underlined)

IGVLLTQRTLLSLVLALLFPSMASMAGFETPPTLLFSLDGFRAEYLHTWGGLLPVISKLKKCGTYTKNMRPV
YPTKTFPNHYSIVTGLYPESHGIIDNKMYDPKMNASFSLKSKEKFNPEWYKGEPIWVTAKYQGLKSGTFF
WPGSDVEINGIFPDIYKMYNGSVPFEERILAVLOWLQLPKDERPHFYTLYLEEPDSSGHSYGPVSSEVIKAL
QRVDGMVGMLMDGLKELNLHRCLNLILISDHGMEQGSCKKYIYLNKYLGDVKNIKVIYGPAARLRPSDV
PDKYYSFNYEGIARNLSCREPNQHFKPYLKHFLPKRLHFAKSDRIEPLTFYLDPQWQLALNPSERKYCGSG
FHGSDNVFSNMQALFVGYGPGFKHGIEADTFENIEVYNLMCDLLNLTPAPNNGTHGSLNHLLKNPVYTP
KHPKEVHPLVQCPFTRNPRDNLGCSCNPSILPIEDFQTQFNLTVAEEKIIKHETLPYGRPRVLQKENTICLLS
QHQFMSGYSQDILMPLWTSYTVDRNDSFSTEDFSNCLYQDFRIPLSPVHKCSFYKNNTKVSYGFLSPPQL
NKNSSGIYSEALLTTNIVPMYQSFQVIWRYFHDTLLRKYAEERNGVNVVSGPVFDFDYDGRCDSLENLRQ
KRRVIRNQEILIPTHFFIVLTSCKDTSQTPLHCENLDTLAFILPHRTDNSESCVHGKHDSSWVEELLMLHRA
RITDVEHITGLSFYQQRKEPVSDILKLKTHLPTFSQED (SEQ ID NO:8)

Fig. 8
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sNPP1

ATGGGTGTACTGCTCACACAGAGGACGCTGCTCAGTCTGGTCCTTGCACTCCTGTTTCCAAGCATGGCGAGCA
TGCCAAGTTGTGCCAAAGAAGTTAAAAGTTGCAAAGGTCGCTGTTTCGAGAGAACATTTGGGAACTGTCGCT
GTGATGCTGCCTGTGTTGAGCTTGGAAACTGCTGTTTGGATTACCAGGAGACGTGCATAGAACCAGAACATAT
ATGGACTTGCAACAAATTCAGGTGTGGTGAGAAAAGATTGACCAGAAGCCTCTGTGCCTGTTCAGATGATTGC
AAGGACAAGGGCGACTGCTGCATCAACTACAGTTCAGTGTGTCAAGGTGAGAAAAGTTGGGTGGAAGAACC
ATGTGAGAGCATTAATGAGCCACAGTGCCCAGCAGGGTTTGAAACGCCTCCTACACTCTTGTTTTCTTTGGATG
GATTCAGGGCAGAATATTTGCACACTTGGGGTGGACTTCTTCCTGTTATTAGCAAACTCAAAAAATGTGGAAC
ATATACTAAAAACATGAGACCGGTGTATCCAACAAAAACTTTCCCCAATCACTACAGCATTGTCACCGGATTGT
ATCCAGAATCTCATGGCATAATCGACAATAAGATGTATGATCCCAAAATGAATGCTTCCTTTTCACTTAAAAGT
AAAGAGAAATTTAATCCGGAGTGGTACAAAGGAGAACCAATTTGGGTCACAGCTAAGTATCAAGGCCTCAAG
TCTGGCACATTTTTCTGGCCAGGATCAGATGTGGAAATTAACGGAATTTTCCCAGACATCTATAAAATGTATAA
TGGTTCAGTGCCATTTGAAGAAAGGATTTTGGCTGTTCTTCAGTGGCTGCAGCTTCCAAAAGATGAAAGACCA
CACTTTTACACTTTGTATTTGGAAGAACCAGATTCTTCAGGTCATTCATATGGACCAGTCAGCAGTGAAGTCAT
CAAAGCCTTGCAGAGGGTTGATGGTATGGTTGGTATGCTGATGGATGGTCTGAAAGAGCTGAACTTGCACAG
ATGCCTGAACCTCATCCTTATTTCAGATCATGGCATGGAACAAGGCAGTTGTAAGAAATACATATATCTGAATA
AGTATTTGGGGGATGTTAAAAATATTAAAGTTATCTATGGACCTGCAGCTCGATTGAGACCCTCTGATGTCCCA
GATAAATACTATTCATTTAACTATGAAGGCATTGCCCGAAATCTTTCTTGCCGGGAACCAAACCAGCACTTCAA
ACCTTATCTGAAACATTTCTTGCCTAAGCGTTTGCACTTTGCTAAGAGTGATAGAATTGAGCCCTTGACATTCTA
TTTGGACCCTCAGTGGCAACTTGCATTGAATCCCTCAGAAAGGAAATATTGTGGAAGTGGATTTCATGGCTCT
GACAATGTGTTTTCAAATATGCAAGCCCTCTTTGTTGGCTATGGACCTGGATTCAAGCATGGCATTGAGGCTG
ACACCTTTGAAAACATTGAAGTCTATAACTTGATGTGTGATTTGCTGAATTTGACACCGGCTCCTAATAACGGA
ACTCATGGAAGTCTTAACCACCTTCTGAAGAATCCTGTTTATACGCCAAAGCATCCCAAAGAAGTGCACCCCCT
GGTGCAGTGCCCCTTCACAAGAAACCCCAGAGATAACCTTGGCTGCTCATGTAACCCTTCCATTTTGCCGATTG
AGGATTTTCAAACACAGTTCAATCTGACCGTGGCAGAAGAGAAGATTATTAAGCATGAAACTTTGCCCTATGG
AAGACCTAGAGTTCTCCAGAAGGAAAACACCATCTGTCTTCTTTCCCAGCACCAGTTTATGAGTGGATACAGCC
AAGACATCTTGATGCCCCTTTGGACATCCTATACCGTGGACAGAAATGACAGTTTCTCTACGGAAGACTTCTCC
AACTGTCTGTACCAGGACTTTAGAATTCCTCTTAGTCCTGTCCATAAATGTTCATTTTATAAAAATAACACCAAA
GTGAGTTACGGGTTCCTCTCCCCACCACAACTGAATAAGAATTCAAGTGGAATATATTCTGAAGCCTTGCTTAC
TACAAATATAGTGCCAATGTACCAGAGTTTTCAAGTTATATGGCGCTACTTTCATGACACCCTCTTGCGAAAGT
ATGCAGAAGAAAGAAATGGTGTCAATGTCGTCAGTGGTCCTGTGTTTGACTTTGATTATGATGGACGTTGTGA
TTCCTTGGAGAATTTGAGGCAAAAAAGAAGAGTCATCCGTAACCAAGAAATTTTGATTCCAACTCATTTCTTCA
TTGTGCTGACAAGCTGTAAAGATACATCTCAGACGCCTTTGCACTGTGAAAACCTGGACACCTTGGCTTTCATT
TTGCCTCACAGGACTGATAACAGCGAGAGCTGTGTGCATGGGAAGCATGACTCCTCATGGGTTGAAGAATTG
TTGATGTTGCACAGAGCACGGATCACAGACGTCGAGCACATCACTGGACTCAGCTTTTATCAACAAAGAAAAG
AGCCAGTTTCAGACATTTTGAAGTTGAAAACACATTTGCCAACCTTTAGCCAAGAAGAT (SEQ ID NO:9)

Fig. 9

7127



WO 2012/125182 PCT/US2011/051858

sNPP1

IGVLLTQRTLLSLVLALLFPSMASMPSCAKEVKSCKGRCFERTFGNCRCDAACVELGNCCLDYQETCIEPE
HIWTCNKFRCGEKRLTRSLCACSDDCKDKGDCCINYSSVCQGEKSWVEEPCESINEPQCPAGFETPPTLLF
SLDGFRAEYLHTWGGLLPVISKLKKCGTYTKNMRPVYPTKTFPNHYSIVTGLYPESHGIIDNKMYDPKMN
ASFSLKSKEKFNPEWYKGEPIWVTAKYQGLKSGTFFWPGSDVEINGIFPDIYKMYNGSVPFEERILAVLQ

WLQLPKDERPHFYTLYLEEPDSSGHSYGPVSSEVIKALQRVDGMVGMLMDGLKELNLHRCLNLILISDHG
MEQGSCKKYIYLNKYLGDVKNIKVIYGPAARLRPSDVPDKYYSFNYEGIARNLSCREPNQHFKPYLKHFLPK
RLHFAKSDRIEPLTFYLDPQWQLALNPSERKYCGSGFHGSDNVFSNMQALFVGYGPGFKHGIEADTFENI
EVYNLMCDLLNLTPAPNNGTHGSLNHLLKNPVYTPKHPKEVHPLYQCPFTRNPRDNLGCSCNPSILPIED
FQTQFNLTVAEEKIIKHETLPYGRPRVLQKENTICLLSQHQFMSGYSQDILMPLWTSYTVDRNDSFSTEDF
SNCLYQDFRIPLSPVHKCSFYKNNTKVSYGFLSPPQLNKNSSGIYSEALLTTNIVPMYQSFQVIWRYFHDTL
LRKYAEERNGVNVVSGPVFDFDYDGRCDSLENLRQKRRVIRNQEILIPTHFFIVLTSCKDTSQTPLHCENLD
TLAFILPHRTDNSESCVHGKHDSSWVEELLMLHRARITDVEHITGLSFYQQRKEPVSDILKLKTHLPTFSQE
D (SEQ ID NO:10)

Fig. 10
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TAGsNPP1 (N-terminus D8)

ATGGGTGTACTGCTCACACAGAGGACGCTGCTCAGTCTGGTCCTTGCACTCCTGTTTCCAAGCATGGCGAGCA
TGGATGACGATGATGACGACGATGACCCAAGTTGTGCCAAAGAAGTTAAAAGTTGCAAAGGTCGCTGTTTCG
AGAGAACATTTGGGAACTGTCGCTGTGATGCTGCCTGTGTTGAGCTTGGAAACTGCTGTTTGGATTACCAGGA
GACGTGCATAGAACCAGAACATATATGGACTTGCAACAAATTCAGGTGTGGTGAGAAAAGATTGACCAGAAG
CCTCTGTGCCTGTTCAGATGATTGCAAGGACAAGGGCGACTGCTGCATCAACTACAGTTCAGTGTGTCAAGGT
GAGAAAAGTTGGGTGGAAGAACCATGTGAGAGCATTAATGAGCCACAGTGCCCAGCAGGGTTTGAAACGCC
TCCTACACTCTTGTTTTCTTTGGATGGATTCAGGGCAGAATATTTGCACACTTGGGGTGGACTTCTTCCTGTTAT
TAGCAAACTCAAAAAATGTGGAACATATACTAAAAACATGAGACCGGTGTATCCAACAAAAACTTTCCCCAAT
CACTACAGCATTGTCACCGGATTGTATCCAGAATCTCATGGCATAATCGACAATAAGATGTATGATCCCAAAAT
GAATGCTTCCTTTTCACTTAAAAGTAAAGAGAAATTTAATCCGGAGTGGTACAAAGGAGAACCAATTTGGGTC
ACAGCTAAGTATCAAGGCCTCAAGTCTGGCACATTTTTCTGGCCAGGATCAGATGTGGAAATTAACGGAATTT
TCCCAGACATCTATAAAATGTATAATGGTTCAGTGCCATTTGAAGAAAGGATTTTGGCTGTTCTTCAGTGGCTG
CAGCTTCCAAAAGATGAAAGACCACACTTTTACACTTTGTATTTGGAAGAACCAGATTCTTCAGGTCATTCATA
TGGACCAGTCAGCAGTGAAGTCATCAAAGCCTTGCAGAGGGTTGATGGTATGGTTGGTATGCTGATGGATGG
TCTGAAAGAGCTGAACTTGCACAGATGCCTGAACCTCATCCTTATTTCAGATCATGGCATGGAACAAGGCAGT
TGTAAGAAATACATATATCTGAATAAGTATTTGGGGGATGTTAAAAATATTAAAGTTATCTATGGACCTGCAG
CTCGATTGAGACCCTCTGATGTCCCAGATAAATACTATTCATTTAACTATGAAGGCATTGCCCGAAATCTTTCTT
GCCGGGAACCAAACCAGCACTTCAAACCTTATCTGAAACATTTCTTGCCTAAGCGTTTGCACTTTGCTAAGAGT
GATAGAATTGAGCCCTTGACATTCTATTTGGACCCTCAGTGGCAACTTGCATTGAATCCCTCAGAAAGGAAAT
ATTGTGGAAGTGGATTTCATGGCTCTGACAATGTGTTTTCAAATATGCAAGCCCTCTTTGTTGGCTATGGACCT
GGATTCAAGCATGGCATTGAGGCTGACACCTTTGAAAACATTGAAGTCTATAACTTGATGTGTGATTTGCTGA
ATTTGACACCGGCTCCTAATAACGGAACTCATGGAAGTCTTAACCACCTTCTGAAGAATCCTGTTTATACGCCA
AAGCATCCCAAAGAAGTGCACCCCCTGGTGCAGTGCCCCTTCACAAGAAACCCCAGAGATAACCTTGGCTGCT
CATGTAACCCTTCCATTTTGCCGATTGAGGATTTTCAAACACAGTTCAATCTGACCGTGGCAGAAGAGAAGATT
ATTAAGCATGAAACTTTGCCCTATGGAAGACCTAGAGTTCTCCAGAAGGAAAACACCATCTGTCTTCTTTCCCA
GCACCAGTTTATGAGTGGATACAGCCAAGACATCTTGATGCCCCTTTGGACATCCTATACCGTGGACAGAAAT
GACAGTTTCTCTACGGAAGACTTCTCCAACTGTCTGTACCAGGACTTTAGAATTCCTCTTAGTCCTGTCCATAAA
TGTTCATTTTATAAAAATAACACCAAAGTGAGTTACGGGTTCCTCTCCCCACCACAACTGAATAAGAATTCAAG
TGGAATATATTCTGAAGCCTTGCTTACTACAAATATAGTGCCAATGTACCAGAGTTTTCAAGTTATATGGCGCT
ACTTTCATGACACCCTCTTGCGAAAGTATGCAGAAGAAAGAAATGGTGTCAATGTCGTCAGTGGTCCTGTGTT
TGACTTTGATTATGATGGACGTTGTGATTCCTTGGAGAATTTGAGGCAAAAAAGAAGAGTCATCCGTAACCAA
GAAATTTTGATTCCAACTCATTTCTTCATTGTGCTGACAAGCTGTAAAGATACATCTCAGACGCCTTTGCACTGT
GAAAACCTGGACACCTTGGCTTTCATTTTGCCTCACAGGACTGATAACAGCGAGAGCTGTGTGCATGGGAAGC
ATGACTCCTCATGGGTTGAAGAATTGTTGATGTTGCACAGAGCACGGATCACAGACGTCGAGCACATCACTGG
ACTCAGCTTTTATCAACAAAGAAAAGAGCCAGTTTCAGACATTTTGAAGTTGAAAACACATTTGCCAACCTTTA
GCCAAGAAGAT (SEQ ID NO:11)

Fig. 11
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TAGsNPP1 (N-terminus D8)

IGVLLTQRTLLSLVLALLFPSMASMDDDDDDDDPSCAKEVKSCKGRCFERTFGNCRCDAACVELGNCCL
DYQETCIEPEHIWTCNKFRCGEKRLTRSLCACSDDCKDKGDCCINYSSVCQGEKSWVEEPCESINEPQCP
AGFETPPTLLFSLDGFRAEYLHTWGGLLPVISKLKKCGTYTKNMRPVYPTKTFPNHYSIVTGLYPESHGIID
NKMYDPKMNASFSLKSKEKFNPEWYKGEPIWVTAKYQGLKSGTFFWPGSDVEINGIFPDIYKMYNGSV
PFEERILAVLOQWLQLPKDERPHFYTLYLEEPDSSGHSYGPVSSEVIKALQRVDGMVGMLMDGLKELNLH
RCLNLILISDHGMEQGSCKKYIYLNKYLGDVKNIKVIYGPAARLRPSDVPDKYYSFNYEGIARNLSCREPNQ
HFKPYLKHFLPKRLHFAKSDRIEPLTFYLDPQWQLALNPSERKYCGSGFHGSDNVFSNMQALFVGYGPGF
KHGIEADTFENIEVYNLMCDLLNLTPAPNNGTHGSLNHLLKNPVYTPKHPKEVHPLVQCPFTRNPRDNL
GCSCNPSILPIEDFQTQFNLTVAEEKIIKHETLPYGRPRVLQKENTICLLSQHQFMSGYSQDILMPLWTSYT
VDRNDSFSTEDFSNCLYQDFRIPLSPVHKCSFYKNNTKVSYGFLSPPQLNKNSSGIYSEALLTTNIVPMYQS
FQVIWRYFHDTLLRKYAEERNGVNVVSGPVFDFDYDGRCDSLENLRQKRRVIRNQEILIPTHFFIVLTSCK
DTSQTPLHCENLDTLAFILPHRTDNSESCVHGKHDSSWVEELLMLHRARITDVEHITGLSFYQQRKEPVSD
ILKLKTHLPTFSQED (SEQ ID NO:12)

Fig. 12
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TAGsNPP1 (C-terminus D8)

GTGGGTGTACTGCTCACACAGAGGACGCTGCTCAGTCTGGTCCTTGCACTCCTGTTTCCAAGCATGGCGAGCA
TGCCAAGTTGTGCCAAAGAAGTTAAAAGTTGCAAAGGTCGCTGTTTCGAGAGAACATTTGGGAACTGTCGCT
GTGATGCTGCCTGTGTTGAGCTTGGAAACTGCTGTTTGGATTACCAGGAGACGTGCATAGAACCAGAACATAT
ATGGACTTGCAACAAATTCAGGTGTGGTGAGAAAAGATTGACCAGAAGCCTCTGTGCCTGTTCAGATGATTGC
AAGGACAAGGGCGACTGCTGCATCAACTACAGTTCAGTGTGTCAAGGTGAGAAAAGTTGGGTGGAAGAACC
ATGTGAGAGCATTAATGAGCCACAGTGCCCAGCAGGGTTTGAAACGCCTCCTACACTCTTGTTTTCTTTGGATG
GATTCAGGGCAGAATATTTGCACACTTGGGGTGGACTTCTTCCTGTTATTAGCAAACTCAAAAAATGTGGAAC
ATATACTAAAAACATGAGACCGGTGTATCCAACAAAAACTTTCCCCAATCACTACAGCATTGTCACCGGATTGT
ATCCAGAATCTCATGGCATAATCGACAATAAGATGTATGATCCCAAAATGAATGCTTCCTTTTCACTTAAAAGT
AAAGAGAAATTTAATCCGGAGTGGTACAAAGGAGAACCAATTTGGGTCACAGCTAAGTATCAAGGCCTCAAG
TCTGGCACATTTTTCTGGCCAGGATCAGATGTGGAAATTAACGGAATTTTCCCAGACATCTATAAAATGTATAA
TGGTTCAGTGCCATTTGAAGAAAGGATTTIGGCTGTTCTTCAGTGGCTGCAGCTTCCAAAAGATGAAAGACCA
CACTTTTACACTTTGTATTTGGAAGAACCAGATTCTTCAGGTCATTCATATGGACCAGTCAGCAGTGAAGTCAT
CAAAGCCTTGCAGAGGGTTGATGGTATGGTTGGTATGCTGATGGATGGTCTGAAAGAGCTGAACTTGCACAG
ATGCCTGAACCTCATCCTTATTTCAGATCATGGCATGGAACAAGGCAGTTGTAAGAAATACATATATCTGAATA
AGTATTTGGGGGATGTTAAAAATATTAAAGTTATCTATGGACCTGCAGCTCGATTGAGACCCTCTGATGTCCCA
GATAAATACTATTCATTTAACTATGAAGGCATTGCCCGAAATCTTTCTTGCCGGGAACCAAACCAGCACTTCAA
ACCTTATCTGAAACATTTCTTGCCTAAGCGTTTGCACTTTGCTAAGAGTGATAGAATTGAGCCCTTGACATTCTA
TTTGGACCCTCAGTGGCAACTTGCATTGAATCCCTCAGAAAGGAAATATTGTGGAAGTGGATTTCATGGCTCT
GACAATGTGTTTTCAAATATGCAAGCCCTCTTTGTTGGCTATGGACCTGGATTCAAGCATGGCATTGAGGCTG
ACACCTTTGAAAACATTGAAGTCTATAACTTGATGTGTGATTTGCTGAATTTGACACCGGCTCCTAATAACGGA
ACTCATGGAAGTCTTAACCACCTTCTGAAGAATCCTGTTTATACGCCAAAGCATCCCAAAG AAGTGCACCCCCT
GGTGCAGTGCCCCTTCACAAGAAACCCCAGAGATAACCTTGGCTGCTCATGTAACCCTTCCATTTTGCCGATTG
AGGATTTTCAAACACAGTTCAATCTGACCGTGGCAGAAGAGAAGATTATTAAGCATGAAACTTTGCCCTATGG
AAGACCTAGAGTTCTCCAGAAGGAAAACACCATCTGTCTTCTTTCCCAGCACCAGTTTATGAGTGGATACAGCC
AAGACATCTTGATGCCCCTTTGGACATCCTATACCGTGGACAGAAATGACAGTTTCTCTACGGAAGACTTCTCC
AACTGTCTGTACCAGGACTTTAGAATTCCTCTTAGTCCTGTCCATAAATGTTCATTTTATAAAAATAACACCAAA
GTGAGTTACGGGTTCCTCTCCCCACCACAACTGAATAAGAATTCAAGTGGAATATATTCTGAAGCCTTGCTTAC
TACAAATATAGTGCCAATGTACCAGAGTTTTCAAGTTATATGGCGCTACTTTCATGACACCCTCTTGCGAAAGT
ATGCAGAAGAAAGAAATGGTGTCAATGTCGTCAGTGGTCCTGTGTTTGACTTTGATTATGATGGACGTTGTGA
TTCCTTGGAGAATTTGAGGCAAAAAAGAAGAGTCATCCGTAACCAAGAAATTTTGATTCCAACTCATTTCTTCA
TTGTGCTGACAAGCTGTAAAGATACATCTCAGACGCCTTTGCACTGTGAAAACCTGGACACCTTGGCTTTCATT
TTGCCTCACAGGACTGATAACAGCGAGAGCTGTGTGCATGGGAAGCATGACTCCTCATGGGTTGAAGAATTG
TTGATGTTGCACAGAGCACGGATCACAGACGTCGAGCACATCACTGGACTCAGCTTTTATCAACAAAGAAAAG
AGCCAGTTTCAGACATTTTGAAGTTGAAAACACATTTGCCAACCTTTAGCCAAGAAGATGATGACGATGATGA

CGACGATTGA (SEQ ID NO:13)

Fig. 13
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TAGsNPP1 (C-terminus D8; signal peptide sequence underlined and the targeting moiety in bold)

QGVLLTQRTLLSLVLALLFPSMASMPSCAKEVKSCKGRCFERTFGNCRCDAACVELGNCCLDYQETCIEPEHIWTCN
KFRCGEKRLTRSLCACSDDCKDKGDCCINYSSVCQGEKSWVEEPCESINEPQCPAGFETPPTLLFSLDGFRAEYLHT
WGGLLPVISKLKKCGTYTKNMRPVYPTKTFPNHYSIVTGLYPESHGIIDNKMYDPKMNASFSLKSKEKFNPEWYKG
EPIWVTAKYQGLKSGTFFWPGSDVEINGIFPDIYKMYNGSVPFEERILAVLOWLQLPKDERPHFYTLYLEEPDSSGH
SYGPVSSEVIKALQRVDGMVYGMLMDGLKELNLHRCLNLILISDHGMEQGSCKKYIYLNKYLGDVKNIKVIYGPAARL
RPSDVPDKYYSFNYEGIARNLSCREPNQHFKPYLKHFLPKRLHFAKSDRIEPLTFYLDPQWQLALNPSERKYCGSGFH
GSDNVFSNMQALFVGYGPGFKHGIEADTFENIEVYNLMCDLLNLTPAPNNGTHGSLNHLLKNPVYTPKHPKEVHP
LVQCPFTRNPRDNLGCSCNPSILPIEDFQTQFNLTVAEEKIKHETLPYGRPRVLQKENTICLLSQHQFMSGYSQDIL
MPLWTSYTVDRNDSFSTEDFSNCLYQDFRIPLSPVHKCSFYKNNTKVSYGFLSPPQLNKNSSGIYSEALLTTNIVPMY
QSFQVIWRYFHDTLLRKYAEERNGVNVVSGPVFDFDYDGRCDSLENLRQKRRVIRNQEILIPTHFFIVLTSCKDTSQT
PLHCENLDTLAFILPHRTDNSESCVHGKHDSSWVEELLMLHRARITDVEHITGLSFYQQRKEPVSDILKLKTHLPTFS
QEDDDDDDDD (SEQ ID NO:14)

Fig. 14

Linker peptide

GGGGSGGGGS (SEQID NO:15)

Fig. 15
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The amino acid sequence of the Fc region

EPKSCDKTHTCPPCPAPEAAGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSH EDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIEKTISK
AKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQ QGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO:16 )

Fig. 16

The amino acid sequence of TAGsssNPP1 (N-terminus D8) + Fc + Linker

IGVLLTORTLLSLVLALLFPSMASMEPKSCDKTHTCPPCPAPEAAGAPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHODWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDS
DGSFFLYS KLTVDKSRWQ QGNVFSCSVM HEALHNHYTQ KSLSLSPGK DDDDDDDD
GGGGSGGGGSAGFETPPTLLFSLDGFRAEYLHTWGGLLPVISKLKKCGTYTKNMRPVYPTKTFPNHYSIVT
GLYPESHGIIDNKMYDPKMNASFSLKSKEKFNPEWYKGEPIWVTAKYQGLKSGTFFWPGSDVEINGIFPDI
YKMYNGSVPFEERILAVLOQWLQLPKDERPHFYTLYLEEPDSSGHSYGPVSSEVIKALOQRVDGMVGMLMD
GLKELNLHRCLNLILISDHGMEQGSCKKYIYLNKYLGDVKNIKVIYGPAARLRPSDVPDKYYSFNYEGIARNL
SCREPNQHFKPYLKHFLPKRLHFAKSDRIEPLTFYLDPQWQLALNPSERKYCGSGFHGSDNVFSNMOQALF
VGYGPGFKHGIEADTFENIEVYNLMCDLLNLTPAPNNGTHGSL (SEQ ID NO:17 )

Fig. 17
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The amino acid sequence of TAGsssNPP1 (C-terminus D8) + Fc + Linker

IGVLLTQRTLLSLVLALLFPSMASMEPKSCDKTHTCPPCPAPEAAGAPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSD
GSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGKAGFETPPTLLFSLDGFRAEYLHTW
GGLLPVISKLKKCGTYTKNMRPVYPTKTFPNHYSIVTGLYPESHGIIDNKMYDPKMNASFSLKSKEKFNPE
WYKGEPIWVTAKYQGLKSGTFFWPGSDVEINGIFPDIYKMYNGSVPFEERILAVLQWLQLPKDERPHFYT
LYLEEPDSSGHSYGPVSSEVIKALORVDGMVGMLMDGLKELNLHRCLNLILISDHGMEQGSCKKYIYLNKY
LGDVKNIKVIYGPAARLRPSDVPDKYYSFNYEGIARNLSCREPNQHFKPYLKHFLPKRLHFAKSDRIEPLTFYL
DPQWQLALNPSERKYCGSGFHGSDNVFSNMQALFVGYGPGFKHGIEADTFENIEVYNLMCDLLNLTPAP
NNGTHGSLGGGGSGGGGS DDDDDDDD (SEQ ID NO: 18)

Fig. 18
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Western Analysis
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Soluble TAGsNPP1 Enzymatic Activity Assay

& 0D450

media control NPP1-HEK293D2 NPP1-HEK293D3 NPP1-HEK293D6

Fig. 21
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OOMYSMAALTASATIASOASATAdA LIMANNIJOONSIMIAVIASdAIDMATILITSAONAINIAISddTLAADITId0DATAS TIMHIIVATRINS
MIDMAIIONTMAOHTALTASAAIALSNADT T AN IMYNHATADAAXMNANATIATHSACAAAD IATI LIS TWIIANANAdATIASIDDTTHIYIDd
dDIHIMADSMAEAIOSALd THIMTATIASAdANYO0AISTOLIHIAAL TIVIHTNTTAAAMS SAHYOHADSASNALIHATI AV TLIATINIDHTALOS
IAMOSITATAIHLIA I TIHONI IATIIOTINITSADEOAXAIAAINIDSAANADNTZIVATITTIAHA AIMIADASOANAAINLITIYIS XA IOSSNMN
TOddSTADASAMINNI XA SOMHAJSTA TEIAOXTONSAQALSISANIAALAS IMTANTIAOS ADSWAOHOS TTIO I INIMOTANIYD XA TIAHII TN
JIVALTINIOLOAQEIATISANDSOOINAIdANILAIDOATAHAINIHNA LAAd NI TTHNTSOHLONNA YA LINTIAOWINAATINAA LAYATOHMAD
dOXDAITYORNSIANISOHADSODAMIASANTYIOMOAATAL L TdATIASIVAHTINd TAHM TAIMAHONGII DS INIVIDHAANASAANAJAAS AT
TIVVIDATIAMINMAGODTANMNTIAT XD SOOENOHAS ITIINTOYHIN TN TOANTNOARDAAIOTYA IAISSAdDASHOSSAdATTATLAIHATAA
M3dTOTMOTAVTINHEIAASONINIZIAdATIONIZAASDAMAALDSHTOO ANV IAMIAADA AMAINANAM ST TS ASYNNMdAXNINA I IOHSAAXTO
LATSAHNdA AL AATINNALALDDMM IS IAdTTIOOMIHTAEVIADATSATILAd LEADYADOdANI SHOdTIAMSYIDOIASSANTI DDADAAND
AasOYDTSYLTINADDIAMND IMIHAdHIDIHOAQTOOND THADYYADYINDA LITADIDNDSHATNVOSANSYNSdATTYIATS TTILIHOLTIADN
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