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S e, A% Pz A 9t Sun AL AT, oF 250une] Aelel AHN, AR PART

2Rl AA BEY (25 pnilth F 1209 AR BAskdth F9 WA, g WA 2 duy/Ee e
)& 7 AR el AWSHAT, NEAQ FAE AHo] = el =AHe] gr,

Fth. W vh$-2/081 22 X723 49, W v1-$2/ENPP1-Fc& X 83 7
A9 D tew/ttw -2 /ENPP1-Fe 2 X 2d ASdA A@zRE zhzt
steh) o] tiEAl AdE HHS 77 #5904 502 e Von Gieson's
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Wikel A<l ebds] wAgel wet, et gl Arerh Sobehs Ao® debkuh WE R cew/eew vh-2
= U ENPPI-Fc 7o Al I3 F& AZOVNO) 9] 54 s HojErh. ENPPL-Fe2 A5 Al VSNC 52419 3t
A & ttw/ttw PE2elA o FEHAAR, BT ek AR VSHC $49 #HAE RE e g
dolrh. ENPP1 Aol fli=, WI k920l A ZAH= ENPP1-Fco] Foli= VSNC $41& Al #aA7]e e 1
Q. ENPPI-Fc® &3 rew/tew wh$-22 2 WT wh§-2= 3|22 X853 vpg-2un @8 22y 3oy
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HE dzeh A 4 B o= dAsenh. oF 2 Uiy &g Fo =d9 W 449 545 S8 T
D 3 W=D WA e ARt 7hs sk, ENPPL-Fee] ol WI- B ttw/ttw- Pkl A Aew A 5 o
o FAS oWglth. ENPPI-Fe A8 Ae® AZ d 796l AFsia, #5 AeHe A% dus AW 4
Z 5 149(A-0) T 219 0-Pel A, A& D) 2 HIB & E) dH &) elAS 4F3s 53

I/M B &S AASIATHC & F). #tS 33+ £SEM, Z+ ol tis] n>9, #p<0.05, #xp<0.01,#**p<0.001%
A AA B (LHF8E ANOVA = o H]2 3 Bonferroni AFS- AA).
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Tt &= 5de ddAle 249 248 Bojer. S dsd A9 s B es s3I, ENPPI-Fe
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& Al ZAF wHH (% 5b, p<0.05), ENPP1-Fc X & WI-m}-$-29F H|3]E A& WI-v}$2 7hol] 74 FA71 &

ZE At ENPP1-Fc A= WI- 2 ttw/ttw- vk BF9 /M ¥ &2 H8|E2 A =S WI- 2 ttw/ttw- PH9-2
o] 3ol Hl& FolstA AAsA Y (= 5c, p<0.05, & ).
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Bonferroni AF$- A7A).
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, AMP 2 PP, 29| ATP 7}5i3] &4
= ADP 2 AMPZ9] AP3a 7}5EIE 2
3k}, NPP1e] A4 AbE] Michaelis-Menten
HPLC #Ao ol ATPE ddtsl=

NPP1 2 NPP3-& ATPE AP € PP;= A 714
Az Algste] AASTH NPP1S &
ukS-o] 7] AHE-o] A A= ATP, AMP 2 ADP
=2 7} NPP19] A Alell A|ZF 7 3o
AR&3to], NPP1ell thgh 7] $%& ATPY o]
g7, AeleE pHell A, NPP1e] &
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[0158] Hdo Al AMSE = upe} o], 8o " HZEZAHo]E(plasma pyrophosphate)(PP;)
EAsE AeEadote $2 AFUTh 249 AN, BE
2 s yohsit, PdAagoRHE WER A FHRTE 3
Aok oy 7hA el flew, O F sl WE FHE-HUEAEIFA2 2 (UDPG) Y2 ERs
olA|Z o] g3 at A 93 Aolt}y (Lust & Seegmiller, 1976, Clin. Chim. Acta 66:241-249; Cheung &
Suhadolnik, 1977, Anal. Biochem. 83:61-63).
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-detel] §eE AV HeE).
, 8o "ENPP3-Fc FAE"S IgG BA(uFEAskAIE 27 1g6) 9] FeR A =)
T 2/Ee FgEgHoz HAH(TH 2 vTH HY & v x¥8F) ENPP3E A A &
o] ZAldef A, ENPP19] C-Zeh2 FeR 23 ZwQle] N~ §3= Ay Asd).
E oA 2185 npe} o], 8o] "Fc"E At IgG(AHE2EH) Fe
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agol ofall AZ2d 16 wAkel 2719 Tafe] e dnbs En. ol e A9 @S A A, '
T3 HolofE] Bl FeRn &A1& E£F8to], WA 2 Fe &l o A 5 Fdtt. Fe @2 AA

A2 B¥ ZvlQl CH2(Kabat EH® Alx®le] wgl, A7F 1gG12] 7] 231-340)
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NEwo R Ague A4 9e(R7] 216230002 o]l Igh ¥l FAg A »
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1 HiE= ublel go], fo] "I5FHoE FE HolA's, FEAdA ALEEE ule} o], ENPP1 HEE
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TAE | AWM Brown I, "Gene Cloning”, Chapman & Hall, London, GB, 1995, Watson R,
DNA", 7 Ed. Scientific American Books, New York, N.Y., US, 1992; Alberts B, &, "Molecular Biology of
the Cell", Garland Publishing Inc., New York, N.Y., US, 2008, Innis M, &, Eds., "PCR Protocols. A
Guide to Methods and Applications", Academic Press Inc., San Diego, Calif., US, 1990, % Schleef M,
Ed., "Plasmid for Therapy and Vaccination”, Wiley-VCH Verlag GmbH, Weinheim, Del., 2001).
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TaEwE Yo 3E SAHAE 1A0] ThE oln shuHTt Eoldol A (Z)dA] A O o Aum Aol
fazelth. o A, 3le] KoMl 2% (%) olslo) qlele) xH oA marEel 4ol Ag g 42
Hoz gles o U

oA ARgE= nbel o], &of "gEY ZEEE"E, oE 5o, 33 FEAY] A&l o), s o
2 EE AR xANE T2HHE AAHIT. o E 59, ol HEZH|O|FH-FA TEZEEH, Ul
T AE(RU-486)-FEA T2EE 59 F+ 9

U AFREE voh 2ol go] " FYY ZEEEE §71A0 RE AT, Ex ool B4 v
o s

Ax B4 Zdd A9 i A AHGle], nmEH dAHIT FFoR FAo] FAEHE ZTEEE
A Agch, w oE Ao, HAAF 2d JAS ENPP1Y A A wES Fgsitt. A ZEEEY oE,
Agk glo], HEZulolz A~ T2 §F ulo]H 2 (RSV) LIR T2 EE (HMald oz RSV AdMA S} &), AEWdR

Hlol A (CMV) ZRRE(HNeZ oz MV sl A4), Sv40 EEEH, o]l =2 ZolE gYeid ZTz2E
B, p-d9¢ zewy IAXFYME 7|YolA(PGK) TERE, 9 EFla TZWE (Boshart M, 5, Cell 1985;
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RN AGHE §of " Fjoida) JETE akike] 3 Ukl
Ak Mg ek ol 3114?1 = O}H]‘éi} NEE SVSV40 %
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rob

41:521-530) 8 33+
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, SV40 7] & otdld
oldl=nle]# 2~ 5 Elb
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R

7l ko
s 2%, HSV EH|d 7]fo}A 5.

Zooldds} M35, &2 A TR %ﬂohﬂ‘éﬁ} M, QIZE Wo
HAgE, o]k A H A ket

, z27] S F o] oju|x Lrto]
A(10-307) ®71¢] Zo])& AF et A T A AAHSRPYel o8 <1
3L, 2EACA £ T AT FEgotAd &) AuEth. (Lodish & 2000, Molecular Cell Biology,
4th edition).
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1 5 10 15

Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn Gly Arg Asp Arg Gly
20 25 30

Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro Gln Ala Ala Ala Ser

35 40 45
Leu Leu Ala Pro Met Asp Val Gly Glu Glu Pro Leu Glu Lys Ala Ala
50 55 60

Arg Ala Arg Thr Ala Lys Asp Pro Asn Thr Tyr Lys Val Leu Ser Leu

65 70 75 80

Val Leu Ser Val Cys Val Leu Thr Thr Ile Leu Gly Cys Ile Phe Gly

85 90 95

Leu Lys Pro Ser Cys Ala Lys Glu Val Lys Ser Cys Lys Gly Arg Cys
100 105 110

Phe Glu Arg Thr Phe Gly Asn Cys Arg Cys Asp Ala Ala Cys Val Glu

115 120 125
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[0301]

Leu Gly Asn Cys

His
145

Arg

Cys

Thr

Leu

225

Cys

Phe

Ser

Pro

305

Phe

Tyr

Val

Thr

Val

385

Gly

130

Ile Trp

Ser Leu

Ile Asn

Pro Cys

195

Pro Pro

210

His Thr

Gly Thr

Pro Asn

Trp Pro

Lys Met

Leu Gln

355
Leu Tyr
370

Ser Ser

Met Leu

Thr

Cys

Tyr

180

Thr

Trp

Tyr

His

260

Asp

Ser

Val

Tyr

340

Trp

Leu

Glu

Met

Cys

Cys

165

Ser

Ser

Leu

Thr

245

Tyr

Asn

Lys

Thr

Ser

325

Asn

Leu

Glu

Val

Leu Asp

135
Asn Lys
150

Cys Ser

Ser Val

Leu Phe

215
Gly Leu
230

Lys Asn

Ser Ile

Lys Met

Glu Lys

295
Ala Lys
310

Asp Val

Gly Ser

GIn Leu

Glu Pro

375

Ile Lys

390

Tyr

Phe

Asp

Cys

Glu

200

Ser

Leu

Met

Val

Tyr

280

Phe

Tyr

Val

Pro

360

Asp

Ala

Asp Gly Leu Lys

405

Gln Glu

Arg Cys

Asp Cys

170

185

Pro Gln

Leu Asp

Pro Val

Arg Pro

250
Thr Gly
265

Asp Pro

Asn Pro

[le Asn

330
Pro Phe
345

Lys Asp

Ser Ser

Leu Gln

Thr

155

Lys

Cys

235

Val

Leu

Lys

Leu

315

Gly

Arg

395

Cys

140

Asp

Lys

Pro

Phe

220

Ser

Tyr

Tyr

Met

Trp

300

Lys

Arg

His
380

Val

Glu Leu Asn Leu

410

Ile Glu Pro Glu

Lys

Lys

Ser

205

Arg

Lys

Pro

Pro

Asn

285

Tyr

Ser

Phe

Arg

Pro

365

Ser

Asp

His

Arg Leu

Gly Asp

175
Trp Val
190

Gly Phe

Leu Lys

Thr Lys

255

Glu Ser

Ala Ser

Lys Gly

Gly Thr

Pro Asp

335

Ile Leu

350

His Phe

Tyr Gly

Gly Met

Arg Cys

415
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Thr
160

Cys

Tyr

Lys

240

Thr

His

Phe

Phe
320

Tyr

Pro

Val

400

Leu
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[0302]
[0303]
[0304]
[0305]
[0306]
[0307]
[0308]
[0309]
[0310]
[0311]
[0312]
[0313]
[0314]
[0315]
[0316]
[0317]
[0318]
[0319]
[0320]
[0321]
[0322]
[0323]
[0324]
[0325]
[0326]
[0327]
[0328]
[0329]
[0330]
[0331]
[0332]
[0333]
[0334]
[0335]
[0336]

[0337]

Asn

Lys

Val

Lys

465

Arg

Lys

Tyr

Tyr

Leu

His

His

625

Gln

Leu

Leu

Met

Leu

Tyr

450

Tyr

Arg

Leu

Cys

530

Asp

Asn

Leu

Pro

610

Cys

Phe

Pro

Leu

Ile

435

Tyr

Tyr

Pro

Leu

Asp

515

Leu

Thr

Leu

Leu

595

Leu

Ser

Asn

Tyr

Ser

675

Leu
420

Tyr

Ser

Asn

His

500

Pro

Ser

Phe

Phe

Thr

580

Lys

Val

Cys

Leu

Gly

660

Gln

Ile Ser

Leu Asn

Pro Ala

Phe Asn

470
GIn His
485

Phe Ala

Gln Trp

Gly Phe

Val Gly

550
Glu Asn
565

Pro Ala

Asn Pro

Gln Cys

Asn Pro

630
Thr Val
645

Arg Pro

His Gln

Pro Leu Trp Thr Ser

690

Asp

Lys

455

Tyr

Phe

Lys

His
535

Tyr

Pro

Val

Pro

615

Ser

Arg

Phe

Tyr

695

His

Tyr

440

Arg

Lys

Ser

Leu

520

Asn

Tyr
600

Phe

Val

Met
680

Thr

Gly Met Glu Gln Gly Ser Cys Lys

425

Leu Gly Asp

Leu Arg Pro

475
Pro Tyr Leu
490
Asp Arg Ile
505

Ala Leu Asn

Ser Asp Asn

Pro Gly Phe
955
Val Tyr Asn
570
Asn Gly Thr
585

Thr Pro Lys

Thr Arg Asn

Leu Pro Ile

Glu Lys Ile

650

Leu Gln Lys

665

Ser Gly Tyr

Val Asp Arg

Val

Ser

460

Arg

Lys

Pro

Val

540

Lys

Leu

His

His

Pro

620

Glu

Ser

Asn

700

Lys

445

Asp

Asn

His

Pro

Ser

525

Phe

His

Met

Pro

605

Arg

Asp

Lys

Asn

Gln

685

Asp

430

Asn

Val

Leu

Phe

Leu

510

Ser

Cys

Ser

590

Lys

Asp

Phe

His

Thr

670

Asp

Ser
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Ile Lys

Pro Asp

Ser Cys

480
Leu Pro
495

Thr Phe

Arg Lys

Asn Met

560
Asp Leu
575

Leu Asn

Glu Val

Asn Leu

GIn Thr

640
Glu Thr
655

Ile Cys

Ile Leu

Phe Ser
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[0338]
[0339]
[0340]
[0341]
[0342]
[0343]
[0344]
[0345]
[0346]
[0347]
[0348]
[0349]
[0350]
[0351]
[0352]
[0353]
[0354]
[0355]
[0356]
[0357]
[0358]
[0359]
[0360]
[0361]
[0362]
[0363]
[0364]
[0365]
[0366]

[0367]

Thr Glu Asp
705

Ser Pro Val

Tyr Gly Phe

Tyr Ser Glu
755
Phe Gln Val
770
Ala Glu Glu
785

Phe Asp Tyr

Arg Arg Val

Ile Val Leu
835
Glu Asn Leu
850
Ser Glu Ser
865

Leu Leu Met

Gly Leu Ser

Phe

His

Leu

740

Arg

Asp

820

Thr

Asp

Cys

Leu

Phe
900

Ser

Lys

725

Ser

Leu

Trp

Asn

805

Arg

Ser

Thr

Val

His

885

Tyr

Lys Leu Lys Thr His

915

AMEHE 2 - olF = A I-ENPP1-FC

Asn Cys
710

Cys Ser

Pro Pro

Leu Thr

Arg Tyr

775
Gly Val
790

Arg Cys

Asn Gln

Cys Lys

Leu Ala

855

His Gly

870

Arg Ala

Gln Gln

Leu Pro

Leu

Phe

Thr

760

Phe

Asn

Asp

Asp

840

Phe

Lys

Arg

Arg

Thr
920

Tyr

Tyr

Leu

745

Asn

His

Val

Ser

825

Thr

His

Lys
905

Phe

Gln

Lys

730

Asn

Asp

Val

Leu

810

Leu

Ser

Leu

Asp

Thr

890

Ser

Asp Phe Arg
715

Asn Asn Thr

Lys Asn Ser

Val Pro Met
765
Thr Leu Leu
780
Ser Gly Pro
795

Glu Asn Leu

Ile Pro Thr

GIn Thr Pro
845
Pro His Arg
860
Ser Ser Trp
875

Asp Val Glu

Pro Val Ser

GIn Glu Asp

925

Ile Pro Leu
720
Lys Val Ser
735
Ser Gly Ile
750

Tyr Gln Ser

Arg Lys Tyr

Val Phe Asp
800
Arg Gln Lys
815
His Phe Phe
830

Leu His Cys

Thr Asp Asn

Val Glu Glu

880

His Ile Thr
895

Asp Ile Leu

910
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THGSLNHLLKNPVYTPKHPKEVHPLVQCPFTRNPRDNLGCSCNPSILPIEDFQTQFNLTVAEEKT IKHETLPYGRPRVLQKENT ICLLSQHQFMSGYSQDIL
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EHITGLSFYQQRKEPVSDILKLKTHLPTFSQEDL INDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMI SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHN
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AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKT I SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPE
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MTRLTVLALLAGLLASSRA#:APSCAKEVKSCKGRCFERTFGNCRCDAACVELGNCCLDYQETCIEPEHIWTCNKFRCGEKRLTRSLCACSDDCKDKGDCCI
NYSSVCQGEKSWVEEPCES INEPQCPAGFETPPTLLESLDGFRAEYLHTWGGLLPVI SKLKKCGTYTKNMRPVYPTKTFPNHYSTVTGLYPESHGI IDNKMY
DPKMNASF SLKSKEKENPEWYKGEPIWVTAKYQGLKSGTFFWPGSDVE INGIFPDIYKMYNGSVPFEER ILAVLQWLQLPKDERPHFYTLYLEEPDSSGHSY
GPVSSEVIKALQRVDGMVGMLMDGLKELNLHRCLNLILTSDHGMEQGSCKKY I'YLNKYLGDVKNIKVIYGPAARLRPSDVPDKYYSFNYEGIARNLSCREPN
QHFKPYLKHFLPKRLHFAKSDRIEPLTFYLDPQWQLALNPSERKYCGSGFHGSDNVF SNMQALFVGYGPGFKHGIEADTFENTEVYNLMCDLLNLTPAPNNG
THGSLNHLLKNPVYTPKHPKEVHPLVQCPFTRNPRDNLGCSCNPSILPIEDFQTQFNLTVAEEK T IKHETLPYGRPRVLQKENT ICLLSQHQFMSGYSQDIL
MPLWTSYTVDRNDSFSTEDFSNCLYQDFRIPLSPVHKCSFYKNNTKVSYGFLSPPQLNKNSSGIYSEALLTTNIVPMYQSFQVIWRYFHDTLLRKYAEERNG
VNVVSGPVFDFDYDGRCDSLENLRQKRRVIRNQEIL IPTHFF IVLTSCKDTSQTPLHCENLDTLAF ILPHRTDNSESCVHGKHDSSWVEELLMLHRARI TDV
EHITGLSFYQQRKEPVSDILKLKTHLPTFSQEDL INMKWVTFLLLLEFVSGSAF SRGVFRREAHKSE I AHRYNDLGEQHFKGLVL IAFSQYLQKCSYDEHAKL
VQEVTDFAKTCVADESAANCDKSLHTLFGDKLCAIPNLRENYGELADCCTKQEPERNECFLQHKDDNPSLPPFERPEAEAMCT SFKENPTTFMGHYLHEVAR
RHPYFYAPELLYYAEQYNE ILTQCCAEADKESCLTPKLDGVKEKALVSSVRQRMKCSSMQKFGERAFKAWAVARLSQTFPNADFAE I TKLATDLTKVNKECC
HGDLLECADDRAELAKYMCENQAT I SSKLQTCCDKPLLKKAHCLSEVEHDTMPADLPATAADFVEDQEVCKNYAEAKDVFLGTFLYEYSRRHPDYSVSLLLR
LAKKYEATLEKCCAEANPPACYGTVLAEFQPLVEEPKNLVKTNCDLYEKLGEYGFQNAILVRYTQKAPQVSTPTLVEAARNLGRVGTKCCTLPEDQRLPCVE
DYLSATLNRVCLLHEKTPVSEHVTKCCSGSLVERRPCFSALTVDETYVPKEFKAETFTFHSDICTLPEKEKQIKKQTALAELVKHKPKATAEQLKTVMDDFA
QFLDTCCKAADKDTCFSTEGPNLVTRCKDALARSWSHPQFEK

Wl WE - olFRAY A5 AL, olF WE - ENPPL Ae] A% W B, 2 7- 2Ry Ad, s A5
A

AMEMT 4 - o}FZAJU-ENPP1

MTRLTVLALLAGLLASSRA#:APSCAKEVKSCKGRCFERTFGNCRCDAACVELGNCCLDYQETCIEPEHIWTCNKFRCGEKRLTRSLCACSDDCKDKGDCCI
NYSSVCQGEKSWVEEPCES INEPQCPAGFETPPTLLE SLDGFRAEYLHTWGGLLPVI SKLKKCGTYTKNMRPVYPTKTFPNHYSTVTGLYPESHGI IDNKMY
DPKMNASF SLKSKEKENPEWYKGEPIWVTAKYQGLKSGTFFWPGSDVE INGIFPDIYKMYNGSVPFEER ILAVLQWLQLPKDERPHFYTLYLEEPDSSGHSY
GPVSSEVIKALQRVDGMVGMLMDGLKELNLHRCLNLILTSDHGMEQGSCKKY I'YLNKYLGDVKNIKVIYGPAARLRPSDVPDKYYSFNYEGIARNLSCREPN
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GPAARLRPSDVPDKYYSFNYEG I ARNLSCREPNQHFKPYLKHFLPKRLHFAKSDRIEPLTFYLDPQWQLALNPSERKY CGSGFHGSDNVF SNMQALFVGYGP
GFKHGIEADTFENIEVYNLMCDLLNLTPAPNNGTHGSLNHLLKNPVYTPKHPKEVHPLVQCPFTRNPRDNLGCSCNPSILPIEDFQTQFNLTVAEEKI IKHE
TLPYGRPRVLQKENTICLLSQHQFMSGYSQDILMPLWTSYTVDRNDSFSTEDF SNCLYQDFRIPLSPVHKCSFYKNNTKVSYGFLSPPQLNKNSSGIYSEAL
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Met Ala Arg Arg Ser Ser Phe Gln Ser Cys Gln Ile Ile Ser Leu Phe
1 5 10 15

Thr Phe Ala Val Gly Val Asn Ile Cys Leu Gly Phe Thr Ala His Arg
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[0379]
[0380]
[0381]
[0382]
[0383]
[0384]
[0385]
[0386]
[0387]
[0388]
[0389]
[0390]
[0391]
[0392]
[0393]
[0394]
[0395]
[0396]
[0397]
[0398]
[0399]
[0400]
[0401]
[0402]
[0403]
[0404]
[0405]
[0406]
[0407]
[0408]
[0409]
[0410]
[0411]
[0412]
[0413]

[0414]

Ile

Asp

65

Lys

Thr

Asn

Asp

Val

145

Phe

Ser

Arg

Lys

Ser

225

Thr

Gly

Thr

Ile

Ala

Lys

Ser

50

Leu

Ser

Cys

130

Asp

Val

Tyr

Ser

Thr

210

His

Phe

Gln

Phe

Leu

290

Phe

20

Arg Ala Glu Gly Trp Glu

35

Pro Trp

Tyr Thr

Arg Gly

100
Glu Asn
115

Cys Thr

Asp Asp

Arg Pro

Met Lys

180
Cys Gly
195

Phe Pro

His Leu

Pro Leu

260
Phe Trp
275

Gln Trp

Tyr Ser

Thr

Ser
85

Trp

Asn

Cys

Pro

165

Lys

Thr

Asn

Val

Arg

245

Trp

Ser

Leu

Glu

Asn Tle

55
Gly Pro
70

Cys Cys

Glu Cys

Cys His

Tyr Gln

Leu Ile

Gly Ser

His Ser

Leu Tyr

215

Gly Asn

230

Gly Arg

Ile Thr

Val Val

Thr Leu

295

Gln Pro

40

Ser

Pro

His

Thr

Cys

120

Val

Lys

Pro

200

Thr

Ser

Ala

Ile

280

Pro

Asp

25

Glu Gly

Gly Ser

Asp Cys

Asp Phe

90
Lys Asp
105

Ser Glu

Val Cys

Lys Ala

Phe Ser

170

Val Met

185

Tyr Met

Leu Ala

Met Tyr

Lys Phe

250

Thr Lys

265

Pro His

Asp His

Phe Ser

Pro Pro

Cys Lys

60
Arg Cys
75

Asp Glu

Arg Cys

Asp Cys

Lys Gly

140
Ala Glu
155

Val Asp

Pro Asn

Arg Pro

Thr Gly

220
Asp Pro
235

Asn His

Gln Gly

Glu Arg

Glu Arg

300

Gly His

Thr

45

Asp

Leu

Leu

125

Cys

Val

205

Leu

Val

Arg

Val

Arg

285

Pro

Lys

30

Val

Arg

Asn

Cys

Ser

Pro

Phe

190

Tyr

Tyr

Phe

Trp

Lys

270

Ile

Ser

Tyr

_37_

Leu

Cys

Leu

Leu

95

Val

Arg

His

Arg

175

Lys

Pro

Pro

Asp

Trp

255

Ala

Leu

Val

Gly

Ser

Phe

Cys

80

Lys

Arg

Trp

Leu

Thr

Gly

Thr

Tyr

Pro
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[0415]
[0416]
[0417]
[0418]
[0419]
[0420]
[0421]
[0422]
[0423]
[0424]
[0425]
[0426]
[0427]
[0428]
[0429]
[0430]
[0431]
[0432]
[0433]
[0434]
[0435]
[0436]
[0437]
[0438]
[0439]
[0440]
[0441]
[0442]
[0443]
[0444]
[0445]
[0446]
[0447]
[0448]
[0449]

[0450]

305

Phe Gly Pro Glu Met

325

Gly Gln Leu Met Asp

Asn Val

Arg Thr

370
Leu Val
385

Ala Lys

Pro Asp

Leu His

Glu Arg

450
Pro Ser
465

Val Asn

Tyr Lys

Met Cys

Gly Ser

530

Pro Glu

545

Ser Asp

Asn Lys

Glu Ala Glu Thr

Pro

Tyr

Tyr
435

Arg

Ser

Thr

Asp

515

Leu

Glu

Phe

Leu

340

Phe Val

Phe Leu

Gly Thr

Asp Pro

405
His Phe
420

Ala Asn

Trp His

Lys Cys

Met Gln

485
Lys Val
500

Leu Leu

Asn His

Val Thr

Asp Leu

565

Asp Glu

580

310

Thr Asn Pro Leu Arg

Gly Leu Lys

Gly Asp His
360
Ser Asn Tyr
375
Leu Gly Arg
390

Lys Ala Ile

Lys Pro Tyr

Asn Arg Arg

440

Val Ala Arg
455

Phe Phe Gln
470

Thr Val Phe

Pro Pro Phe

Gly Leu Lys
520
Leu Leu Arg
535
Arg Pro Asn
550

Gly Cys Thr

Leu Asn Lys

Leu

Leu

425

Lys

Val

505

Pro

Thr

Tyr

Cys

Arg

585

330

Leu

Met

Thr

Arg

410

Lys

Pro

Asp

490

Asn

Asn

Pro

Asp

570

Leu

Arg Lys Phe Arg Gly Ser

315

Lys

Asn

Ser

395

Asn

Asp

Leu

His

475

Tyr

Pro

Thr

Gly

555

Asp

His

Arg

[le Asp Lys

Leu His Arg
350
Asp Val Thr
365
Val Asp Asp
380

Lys Phe Ser

Leu Thr Cys

His Leu Pro

430

Ile His Leu

445

Asp Val Tyr
460

Gly Phe Asp

Gly Ser Thr

Glu Leu Tyr
510
Asn Asn Gly
525
Phe Arg Pro
540

Ile Met Tyr

Lys Val Glu

Thr Lys Gly
590

Asn Glu Asn

_38_

335

Cys

Cys

Asn

Lys

415

Lys

Leu

Lys

Asn

Phe

495

Asn

Thr

Thr

Leu

Pro

975

Ser

Lys

320

Val

Val

Asp

Thr

Asn

400

Lys

Arg

Val

Lys

Lys

480

Lys

Val

His

Met

Gln

560

Lys

Thr

Glu
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[0451]
[0452]
[0453]
[0454]
[0455]
[0456]
[0457]
[0458]
[0459]
[0460]
[0461]
[0462]
[0463]
[0464]
[0465]
[0466]
[0467]
[0468]
[0469]
[0470]
[0471]
[0472]
[0473]
[0474]
[0475]
[0476]
[0477]
[0478]
[0479]
[0480]
[0481]
[0482]
[0483]
[0484]
[0485]

[0486]

Asn

625

Thr

Thr

His

Ser

Phe

705

Val

Arg

Asp

Ser

785

Leu

Ser

Ser

Thr

Arg

865

Leu

610

Arg

Asp

Ser

Leu

690

Leu

Phe

Trp

Asn

770

Ser

Asp

Ser

Ser

Ala

850

Lys

His

595

Asn Gly

Pro Ala

Phe Glu

Tyr Thr

660
Thr Ser
675

Asn Cys

Phe Pro

Leu Val

Asn Tyr

740
Gly Val
755

Leu His

Ile Pro

Phe Thr

Phe Ile

820

Glu Asp

835

Arg Val

Thr Ser

Thr Tyr

Asn

Val

Ser

645

Val

Cys

Leu

Pro

Thr

725

Phe

Asn

Asp

Val

805

Leu

Glu

Arg

Arg

Glu

Phe

Leu

630

Ser

Val

Tyr
710

Asn

Val

Thr

Pro

790

Pro

Pro

Ser

Asp

Ser

870

Ser

Glu

615

Tyr

Tyr

Lys

Arg

Tyr

695

Leu

Met

Arg

775

Thr

His

Lys

Ile

855

Tyr

Glu

600

Pro Arg Lys

Arg

Ser

Pro

680

Lys

Ser

Val

Val

Ser

760

Asp

His

Asp

Arg

Trp

840

Glu

Pro

Ile

Thr

665

Asp

Asn

Ser

Pro

Leu

745

Lys

Tyr

Lys

Pro

825

Val

His

Glu

Arg

Val

Asp

Ser

Met

730

Val

Pro

Tyr

Cys

810

Asp

Glu

Leu

Ile

Glu

Tyr

635

Phe

Val

Arg

Lys

Pro

715

Tyr

Lys

Lys

Ser

795

Asp

Asn

Glu

Thr

Leu

875

Arg

620

Asp

Leu

Ser

Val

Pro

Lys

Phe

Leu

Ser
860

Thr

605

His

Met

Ser

Ser

685

Met

Tyr

Asp

765

Tyr

Pro

Met

845

Leu

Leu

Pro

Val

670

Pro

Ser

Lys

Phe

750

Tyr

Val

Thr

Leu

Ser

830

Lys

Leu

Tyr

Leu

655

Pro

Ser

Tyr

Tyr

Lys

735

Ser

Asp

Ser

Ser

815

Cys

Met

Leu Asp Phe

Leu

Lys

_39_

Thr

Tyr

His

640

Trp

Asp

Phe

Asp
720

Arg

Tyr

Cys

800

Val

Asn

His

Phe

Tyr

880
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[0487]
[0488]
[0489]
[0490]
[0491]
[0492]
[0493]
[0494]
[0495]
[0496]
[0497]
[0498]
[0499]
[0500]
[0501]
[0502]
[0503]
[0504]
[0505]
[0506]
[0507]
[0508]
[0509]
[0510]
[0511]
[0512]
[0513]
[0514]
[0515]
[0516]
[0517]
[0518]
[0519]
[0520]
[0521]

[0522]

AE W3S 6 - ENPP39] AES] EwSl:

885

Glu Lys Gln Gly Ser Cys Arg Lys Lys

1

5

Gly Leu Glu Asn Cys

Cys

Met

Cys

65

Tyr

Asp

Val

Trp

His

145

His

Asp

Ser

Leu

Gly

225

Tyr

Trp

Cys

Cys

50

Ser

Lys

Thr

Asp

130

Ser

Tyr

Asn

Lys

Thr

210

Ser

Asn

20

Trp Asp

35

Asn Lys

Cys Ser

Ser Val

100

Leu Phe

115

Thr Leu

Lys Tyr

Thr Ile

Asn Met

180

Ala Met

Glu Val

Gly Ser

Phe

Phe

Asp

Cys

85

Ser

Met

Met

Val

165

Tyr

Asn

Tyr

Ala

Val

245

Leu Asp Leu Pro

260

Arg Cys

Glu Asp

Arg Cys

55
Asp Cys
70

Gln Gly

Ser Gln

Met Asp

Pro Asn

135
Arg Ala
150

Thr Gly

Asp Val

Asn Pro

Gln Gly

215
Ile Asn
230

Pro Phe

Asp Val

25
Thr Cys
40

Gly Glu

Leu Gln

Glu Thr

Cys Pro

105

Gly Phe

120

Ile Asn

Met Tyr

Leu Tyr

Asn Leu

185

Ala Trp

200

Leu Lys

Gly Ser

Glu Glu

Cys

10

Val

Thr

Arg

Ser

90

Arg

Lys

Pro

Pro

170

Asn

Trp

Phe

Arg

250

Lys Ala Glu Arg Pro

265

Phe Asp Ala

Cys

Arg

Lys

75

Trp

Leu

Thr

155

Lys

His

Pro
235

Ile

Arg

Lys

Ser

Leu

60

Asp

Leu

Phe

Lys

140

Lys

Ser

Asn

Thr

220

Ser

Ser

Phe

Asp

Thr

45

Cys

Asp

Tyr

125

Thr

Thr

His

Phe

205

Tyr

Ile

Thr

Tyr

Ser

Arg

30

Arg

Cys

Leu

110

Leu

Cys

Phe

Ser

190

Pro

Phe

Tyr

Leu

Phe
15

Gly

Ser

Asn
95

Pro

Tyr

Pro

175

Leu

Met

Trp

Met

Leu

255

Arg

Asp

Trp

Leu

Asp

80

Cys

Pro

Thr

Asn

160

Ser

Trp

Pro

Pro

240

Lys

Thr Met Tyr

270

_40_
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[0523]
[0524]
[0525]
[0526]
[0527]
[0528]
[0529]
[0530]
[0531]
[0532]
[0533]
[0534]
[0535]
[0536]
[0537]
[0538]
[0539]
[0540]
[0541]
[0542]
[0543]
[0544]
[0545]
[0546]
[0547]
[0548]
[0549]
[0550]
[0551]
[0552]
[0553]
[0554]
[0555]
[0556]
[0557]

[0558]

Phe Glu Glu Pro
275
Arg Val Ile Lys
290
Met Glu Gly Leu
305

Leu Leu Ala Asp

Tyr Met Thr Asp
340

Gly Pro Ala Pro

355
Ser Phe Asn Ser
370
Asp Gln His Phe
385

His Tyr Ala Lys

Gln Gln Trp Leu
420

Gly Asn His Gly

435
Leu Ala His Gly
450
Glu Asn Ile Glu
465

Pro Ala Pro Asn

Val Pro Phe Tyr
500
Val Cys Gly Phe
515
Cys Pro His Leu
530
Leu Asn Leu Thr

545

Asp

Lys

His

325

Tyr

Arg

Lys

Asn

405

Tyr

Pro

Val

Asn

485

Glu

Ala

Gln

Gln

Ser

Leu

Phe

Pro

390

Val

Val

Asn

Ser

Tyr

470

Pro

Asn

Asn

Glu

550

Ser

295

Arg

Met

Pro

Arg

375

Tyr

Arg

Arg

Asn

Phe

455

Asn

Thr

Ser

Pro

Ser

535

Glu

Gly His
280

Val Val

Asn Leu

Asp Gln

Arg Ile

345
Ala His
360

Val Arg

Leu Thr

Ile Asp

Ser Lys

425
Glu Phe
440

Lys Glu

Leu Met

His Gly

His Ala

505

Leu Pro

520

Thr Gln

Ile Thr

Ala Gly Gly Pro Val

Asp

His

Thr

330

Asn

Asn

Asn

Pro

Lys

410

Ser

Arg

Lys

Cys

Ser

490

Thr

Leu

Ala

His

Asn

315

Tyr

Phe

Leu

Asp

395

Val

Asn

Ser

Thr

Asp

475

Leu

Glu

Glu

Thr

555

300

Cys

Cys

Phe

Pro

Ser

380

Leu

His

Thr

Met

460

Leu

Asn

Val

Ser

Gln

540

Val

285

Phe

Val

Asn

Tyr

His

365

Cys

Pro

Leu

Asn

445

Val

Leu

His

Ser

Leu

525

Val

Lys

Gly

Asn

Lys

Met

350

Asp

Arg

Lys

Phe

Cys

430

Arg

Leu

Lys

510

Asp

Asn

Val

_41_

Ser

Met

Met

335

Tyr

Phe

Lys

Arg

Val

415

Pro

Leu

495

Phe

Cys

Gln

Asn

Leu

Phe

Pro

Leu

400

Asp

Phe

Phe

480

Lys

Ser

Phe

Met

Leu

560
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[0559]
[0560]
[0561]
[0562]
[0563]
[0564]
[0565]
[0566]
[0567]
[0568]
[0569]
[0570]
[0571]
[0572]
[0573]
[0574]
[0575]
[0576]
[0577]
[0578]
[0579]
[0580]
[0581]
[0582]
[0583]
[0584]
[0585]
[0586]
[0587]
[0588]
[0589]
[0590]
[0591]
[0592]
[0593]

[0594]

Pro Phe Gly Arg Pro Arg Val
565
Leu Tyr His Arg Glu Tyr Val
580
Pro Met Trp Ser Ser Tyr Thr
595
Leu Pro Pro Thr Val Pro Asp
610 615
Pro Ser Glu Ser Gln Lys Cys
625 630
Thr His Gly Phe Leu Tyr Pro
645
Gln Tyr Asp Ala Leu Ile Thr
660
Phe Arg Lys Met Trp Asp Tyr
675
Ala Thr Glu Arg Asn Gly Val
690 695
Tyr Asn Tyr Asp Gly His Phe
705 710
Leu Ala Asn Thr Asp Val Pro
725
Thr Ser Cys Lys Asn Lys Ser
740
Leu Asp Val Leu Pro Phe Ile
755
Ser Cys Pro Glu Gly Lys Pro
770 775
Thr Ala His Ile Ala Arg Val
785 790
Asp Phe Tyr Gln Asp Lys Val
805
Lys Thr Tyr Leu Pro Thr Phe

820

Leu Gln Lys Asn Val Asp His

Ser Gly

585
Val Pro
600

Cys Leu

Ser Phe

Pro Ala

Ser Asn

665
Phe His
680

Asn Val

Asp Ala

Ile Pro

His Thr

745

Ile Pro

760

Glu Ala

Arg Asp

Gln Pro

Glu Thr

825

A8 WS 7 - NPP3 opm| At A

Met Glu Ser Thr Leu Thr Leu

Ala Thr

570

Phe

Arg

Tyr

Ser

650

Leu

Ser

Val

Pro

Thr

730

Pro

His

Leu

Val

Val

810

Thr

Glu

Gly Lys Ala

Leu Gly Asp
605
Ala Asp Val
620
Leu Ala Asp
635

Asn Arg Thr

Val Pro Met

Val Leu Leu
685
Ser Gly Pro
700
Asp Glu Ile
715

His Tyr Phe

Glu Asn Cys

Arg Pro Thr
765
Trp Val Glu
780
Glu Leu Leu
795

Ser Glu Ile

Ile

Gln Pro Val

Met

590

Thr

Arg

Lys

Ser

Tyr

670

Thr

Val

Pro

750

Asn

Thr

Leu

Lys

_42_

Cys

575

Arg

Ser

Val

Asn

Asp

655

Lys

Phe

Lys

Val

735

Val

Arg

Gln

815

Lys

Leu

Met

Pro

Pro

640

Ser

His

Asp

His

720

Leu

Trp

Phe

Leu

800

Leu

Asn
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[0595]
[0596]
[0597]
[0598]
[0599]
[0600]
[0601]
[0602]
[0603]
[0604]
[0605]
[0606]
[0607]
[0608]
[0609]
[0610]
[0611]
[0612]
[0613]
[0614]
[0615]
[0616]
[0617]
[0618]
[0619]
[0620]
[0621]
[0622]
[0623]
[0624]
[0625]
[0626]
[0627]
[0628]
[0629]

[0630]

Thr

Val

65

Cys

Met

Cys

Tyr

Asp

145

Val

Trp

His

His

Asp

225

Ser

Leu

Gly

Tyr

Leu Lys

Ile Met

35
Lys Gln
50

Leu Glu

Cys Trp

Cys Asn

Ser Cys

115
Lys Ser
130

Thr Ala

Ile Leu

Asp Thr

Ser Lys

195
Tyr Thr
210

Asn Asn

Lys Glu

Thr Ala

Ser Glu

275

Asn Gly

Lys
20

Ser

Asn

Asp

Lys

100

Ser

Val

Phe

Leu

180

Tyr

Met

Gln

Met

260

Val

Ser

Tyr

Leu

Ser

Cys

Phe

85

Phe

Asp

Cys

Ser

165

Met

Met

Val

Tyr

Asn

245

Tyr

Ala

Val

Lys Ile

Gly Leu

Cys Arg

55
Arg Cys
70

Glu Asp

Arg Cys

Asp Cys

Ser Gln
150

Met Asp

Pro Asn

Arg Ala

Thr Gly

215

Asp Val

230

Asn Pro

Gln Gly

Ile Asn

Ala Cys

25
Gly Leu
40

Lys Lys

Asp Val

Thr Cys

Gly Glu

105
Leu Gln
120

Glu Thr

Cys Pro

Gly Phe

Ile Asn
185
Met Tyr

200

Leu Tyr

Asn Leu

Ala Trp

Leu Lys

265

Gly Ser

280

10

Ile

Gly

Cys

Val

90

Thr

Arg

Ser

Arg

170

Lys

Pro

Pro

Asn

Trp

250

Ala

Phe

Pro Phe Glu Glu Arg

Val

Leu

Phe

Cys

75

Arg

Lys

Trp

Leu

Thr

Lys

235

His

Ala

Pro

Ile

15

Leu Leu Ala Leu Leu

Gly

Asp

60

Lys

Ser

Leu

Asp

Leu

140

Phe

Lys

Lys

Ser

220

Asn

Gly

Thr

Ser

Ser

Leu

45

Asp

Thr

Cys

125

Asp

Tyr

Thr

Thr

205

His

Phe

Gln

Tyr

Ile

285

Thr

30

Arg Lys Leu

Ser Phe Arg

Arg Gly Asp
80
Arg Ile Trp
95
Ala Ser Leu
110

Cys Ala Asp

Glu Asn Cys

Leu Pro Pro
160
Leu Tyr Thr
175
Cys Gly Ile
190

Phe Pro Asn

Ser Leu Ser
240
Pro Met Trp
255
Phe Trp Pro
270

Tyr Met Pro

Leu Leu Lys
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[0631]
[0632]
[0633]
[0634]
[0635]
[0636]
[0637]
[0638]
[0639]
[0640]
[0641]
[0642]
[0643]
[0644]
[0645]
[0646]
[0647]
[0648]
[0649]
[0650]
[0651]
[0652]
[0653]
[0654]
[0655]
[0656]
[0657]
[0658]
[0659]
[0660]
[0661]
[0662]
[0663]
[0664]
[0665]

[0666]

Trp

305

Phe

Arg

Met

Leu

Tyr

385

Ser

Asp

His

Leu

Pro

Val

545

Val

Cys

290

Leu Asp Leu

Glu Glu Pro

Val

Leu

370

Met

Pro

Phe

Tyr

450

Asn

Asn

Ala

530

Pro

Cys

Pro

Ile

Thr

Asn

His

435

Trp

His

His

515

Pro

Lys

340

Leu

Asp

Asp

Pro

Ser

420

Phe

Lys

Leu

Gly

Gly

500

Glu

Asn

Pro

Asp

325

Lys

His

Tyr

Arg

405

Lys

Asn

Tyr

485

Pro

Val

Asn

Phe Tyr Glu

Gly Phe Ala

565

295
Lys Ala
310

Ser Ser

Leu Gln

Gln Arg

Gly Met

375
Phe Pro
390

Ile Arg

Pro Tyr

Val Arg

455
Val Arg
470

Asn Asn

Ser Phe

Tyr Asn

Gly Thr

535
Pro Ser
550

Asn Pro

His Leu Gln Asn Ser

Glu

Gly

Val

Asn

360

Asp

Arg

Val

Leu

440

Ser

Lys

Leu

520

His

His

Leu

Thr

Arg

His

Val

345

Leu

His

Arg

425

Thr

Asp

Lys

Phe

505

Met

Gly

Ala

Pro

Gln

Pro Arg

315
Ala Gly
330

Asp His

His Asn

Thr Tyr

Asn Phe

395
Asn Tle
410

Asn Leu

Pro Asp

Lys Val

Ser Asn

475
Arg Ser
490

Lys Thr

Cys Asp

Ser Leu

Glu Glu

955
Thr Glu
570

Leu Glu

300

Phe Tyr

Gly Pro

Ala Phe

Cys Val

365
Cys Asn
380

Phe Tyr

Pro His

Ser Cys

Leu Pro

445
His Leu
460

Thr Asn

Met Glu

Leu Leu

525
Asn His
540

Val Ser

Ser Leu

Thr

Val

Gly

350

Asn

Lys

Met

Asp

Arg

430

Lys

Phe

Cys

510

Arg

Leu

Lys

Asp

Met

Ser

335

Met

Met

Tyr

Phe

415

Lys

Arg

Val

495

Pro

Leu

Phe

Cys

575

Tyr

320

Leu

400

Phe

Pro

Leu

Asp

480

Phe

Phe

Lys

Ser
560

Phe

GIn Val Asn Gln Met
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[0667]
[0668]
[0669]
[0670]
[0671]
[0672]
[0673]
[0674]
[0675]
[0676]
[0677]
[0678]
[0679]
[0680]
[0681]
[0682]
[0683]
[0684]
[0685]
[0686]
[0687]
[0688]
[0689]
[0690]
[0691]
[0692]
[0693]
[0694]
[0695]
[0696]
[0697]
[0698]
[0699]
[0700]
[0701]

[0702]

580

Leu Asn Leu Thr Gln Glu Glu

Pro

Leu

625

Pro

Leu

Pro

Thr

705

Phe

Tyr

Leu

Thr

785

Leu

Ser

Thr

Asp

Lys

Phe

610

Tyr

Met

Pro

Ser

His

690

Tyr

Arg

Thr

Asn

770

Ser

Asp

Cys

Ala

Phe

850

595

Gly Arg Pro Arg Val

His Arg

Trp Ser

Pro Thr

660
Glu Ser
675

Gly Phe

Asp Ala

Lys Met

Glu Arg

740
Tyr Asp
755

Asn Thr

Cys Lys

Val Leu

Pro Glu

820
His Tle
835

Tyr Gln

Glu

Ser

645

Val

Leu

Leu

Trp

725

Asn

Asp

Asn

Pro

805

Gly

Ala

Asp

Thr Tyr Leu Pro

Tyr

630

Tyr

Pro

Lys

Tyr

710

Asp

His

Val

Lys

790

Phe

Lys

Arg

Lys

615

Val

Thr

Asp

Cys

Pro

695

Thr

Tyr

Val

Phe

Pro

775

Ser

Pro

Val

Val

855

600

Leu

Ser

Val

Cys

Ser

680

Pro

Ser

Phe

Asn

Asp

760

His

Glu

Arg
840

Gln

585

Thr

Gly

Pro

Leu

665

Phe

Asn

His

Val

745

Pro

Thr

Pro

Ala

825

Asp

Pro

Thr Phe Glu Thr

Lys

Phe

650

Arg

Tyr

Ser

Leu

Ser

730

Val

Pro

Thr

Pro

His

810

Leu

Val

Val

Thr

Thr

Asn

635

Leu

Leu

Asn

Val

715

Val

Ser

Asp

His

795

Arg

Trp

Glu

Ser

Ile

Val

Val

620

Lys

Asp

Arg
700

Pro

Leu

Tyr

780

Asn

Pro

Val

Leu

Glu
860

Lys
605

Asp

Asp

Val

Asp

685

Thr

Met

Leu

Pro

765

Phe

Cys

Thr

Glu

590

Val Asn

His Cys

Met Arg

Thr Ser

655
Arg Val
670

Lys Asn

Ser Asp

Tyr Glu

Ile Lys

735
Ile Phe
750

Thr Lys

Val Val

Pro Gly

Asn Val

815

Glu Arg

830

Leu

Leu

Met

640

Pro

Pro

Ser

720

His

Asp

His

Leu

Trp

800

Phe

Leu Thr Gly Leu

845

Ile Leu Gln Leu
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[0703]
[0704]

[0705]

[0706]

[0707]

[0708]

[0709]

[0710]

[0711]

[0712]

[0713]
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[0714]
[0715]
[0716]
[0717]
[0718]
[0719]
[0720]
[0721]
[0722]
[0723]
[0724]
[0725]
[0726]
[0727]
[0728]
[0729]
[0730]
[0731]
[0732]
[0733]
[0734]
[0735]
[0736]
[0737]
[0738]
[0739]
[0740]
[0741]
[0742]
[0743]
[0744]
[0745]
[0746]
[0747]
[0748]

[0749]

Met Lys

1

Arg Ser

Phe Asp

Leu Gln

50
Val Phe
65

Leu Tyr

Val Thr

Trp Asn

Arg Ser

130

Asp Thr

145

Pro Val

His Lys

Lys Ile

210

Gly Leu

225

Thr Gln

His Ser

Pro Lys

Leu Leu Val

Asp

Lys

115

Ser

Arg

Thr

Tyr

195

Asp

Trp

Cys

Tyr

Ile

275

Ser

20

Phe

Phe

Thr

Lys

100

Ser

Leu

Phe

180

Asp

Ser

Tyr

260

5

Ser

Arg

Lys

Ser

85

His

Val

Ser

Asn

165

Pro

Leu

Asn

Gln

245

Thr

Ile Leu Leu Phe Ser

Ser Ser

Ala Asp

Lys Glu

Thr Phe

70

His Gly

Phe Ser

Pro Ile

Ala Met

135

Tyr Phe

150

Asn Ile

Thr Leu

Glu Asp

215

Leu Asn

230

Asp Arg

Leu Ile

Asn Arg Thr Glu

Leu

Tyr

40

Pro

Asp

Trp

120

Trp

Met

Thr

Tyr

Lys

200

Asp

Val

Leu

Asp

Val
280

10
Pro Pro
25

Leu Lys

Val Leu

Asn His

Val Ala

90
Ser Asn
105

Val Thr

Pro Gly

Asn Tyr

Met Trp

170
Trp Glu
185

Glu Asn

Leu Val

Ile Asn

250
Leu Ser
265

Tyr Asn

Gly

Lys

Asn

Val

Tyr

75

Asn

Asp

Asn

Thr

Asn

155

Leu

Met

Thr

235

Leu

Pro

Lys

Leu

Leu

Tyr

60

Ser

Ser

Lys

Asp

140

Ser

Asn

Pro

Ser

Arg

220

Ser

Asp

Val

Leu

Leu

Met

Asp

Leu

125

Val

Ser

Asn

Asp

Arg

205

Leu

Asp

Ser

Ala

Lys

285

Thr

Leu

30

Phe

Val

Val

Tyr

Pro

110

Pro

Val

Ser

190

Val

Lys

His

Cys

Ala

270

Asn

_47_

Gly Phe
15

Val Ser

Pro His

Lys Asn

Thr Gly

Asp Ala

95

Phe Trp

Glu Asn

Ile His

Ser Phe

160

Asn Pro

175

Ser Gly

Leu Lys

Met Leu

Gly Met

240

Ile Asp

255

Ile Leu

Cys Ser
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[0750]
[0751]
[0752]
[0753]
[0754]
[0755]
[0756]
[0757]
[0758]
[0759]
[0760]
[0761]
[0762]
[0763]
[0764]
[0765]
[0766]
[0767]
[0768]
[0769]
[0770]
[0771]
[0772]
[0773]
[0774]
[0775]
[0776]
[0777]
[0778]
[0779]
[0780]
[0781]
[0782]
[0783]
[0784]

[0785]

Pro His Met Asn Val Tyr Leu Lys Glu Asp
290 295

Tyr Gln His Asn Asp Arg Ile Gln Pro Ile

305 310

Gly Trp Thr Ile Val Leu Asn Glu Ser Ser

325 330
Gly Tyr Asp Asn Ser Leu Pro Ser Met His
340 345
Gly Pro Ala Phe His Lys Gly Tyr Lys His
355 360

Asp Ile Tyr Pro Met Met Cys His Ile Leu
370 375

Asn Asn Gly Thr Phe Gly His Thr Lys Cys

385 390

Cys Ile Asn Leu Pro Glu Ala Ile Ala Ile

405 410
Val Leu Thr Met Leu Thr Cys Leu Ile Ile
420 425
Ser Val Pro Arg Pro Phe Ser Arg Leu Gln
435 440

Asp Pro Leu Ile Gly

450

Ad W3 12 - ENPP51 ofu] At A

Met Thr Ser Lys Phe Leu Leu Val Ser Phe

Ile Pro Asn Arg Phe Tyr
300
Ile Leu Val Ala Asp Glu
315 320
Gln Lys Leu Gly Asp His
335
Pro Phe Leu Ala Ala His
350
Ser Thr Ile Asn Ile Val
365
Gly Leu Lys Pro His Pro
380
Leu Leu Val Asp Gln Trp
395 400
Val Ile Gly Ser Leu Leu
415
Ile Met GIn Asn Arg Leu
430
Leu Gln Glu Asp Asp Asp

445

[le Leu Ala Ala Leu Ser

1 5 10

Leu Ser Thr Thr Phe Ser Leu Gln**Pro Ser Cys Ala Lys Glu Val Lys

20 25
Ser Cys Lys Gly Arg Cys Phe Glu Arg Thr
35 40
Asp Ala Ala Cys Val Ser Leu Gly Asn Cys
50 55
Thr Cys Val Glu Pro Thr His Ile Trp Thr
65 70
Gly Glu Lys Arg Leu Ser Arg Phe Val Cys
85 90

Lys Thr His Asn Asp Cys Cys Ile Asn Tyr

15

30
Phe Ser Asn Cys Arg Cys
45
Cys Leu Asp Phe Gln Glu
60
Cys Asn Lys Phe Arg Cys
75 80
Ser Cys Ala Asp Asp Cys
95

Ser Ser Val Cys Gln Asp
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[0786]
[0787]
[0788]
[0789]
[0790]
[0791]
[0792]
[0793]
[0794]
[0795]
[0796]
[0797]
[0798]
[0799]
[0800]
[0801]
[0802]
[0803]
[0804]
[0805]
[0806]
[0807]
[0808]
[0809]
[0810]
[0811]
[0812]
[0813]
[0814]
[0815]
[0816]
[0817]
[0818]
[0819]
[0820]

[0821]

Lys

Cys

Met

Leu

Lys

Leu

225

Val

305

Lys

Gly

Glu

Asp

Pro

Lys

Pro

130

Phe

Ser

Tyr

Tyr

Met

210

Trp

Lys

Arg

290

His

Val

Leu

Gln

Val

370

Thr

Ser

115

Arg

Lys

Pro

Pro

195

Asn

Tyr

Ser

Leu

Arg

275

Pro

Ser

Asp

Asp

Gly

355

Asn

Asp

100

Trp

Leu

Thr

180

Lys

Pro

260

His

His

Arg

Lys

340

Ser

Asn

Val

Val

Phe

Lys

165

Lys

Ser

Ser

Thr

245

Asp

Leu

Phe

Leu

325

Cys

Cys

Val

Glu

Tyr

150

Asn

Thr

His

Phe

230

Tyr

Tyr

Pro

310

Val

Leu

Lys

Lys

Glu

Ser

135

Leu

Cys

Phe

Ser

215

Pro

Phe

Tyr

Val

Thr

295

Val

Asn

Lys

Val

375

Thr
120

Pro

His

Pro

200

Leu

Trp

Lys

Leu

280

Leu

Ser

Met

Leu

Tyr

360

Val

Pro Glu Thr Tyr

105

Cys

Pro

Thr

Thr

Asn

185

Lys

Trp

Pro

Val

265

Tyr

Ser

Leu

Ile

345

Val

Tyr

Tyr

Thr

Trp

Tyr

170

His

Asp

Ser

Val

250

Tyr

Trp

Leu

Met

330

Leu

Tyr

Gly

Ser

Ser

Leu

155

Thr

Tyr

Asn

Lys

Thr

235

Ser

Asn

Leu

Val

315

Asp

Ile

Leu

Pro

Phe

Ile Asp

125
Leu Phe
140

Gly Leu

Lys Asn

Ser Ile

Lys Met

205

Glu Lys

Ala Asn

Asp Val

Gly Ser

Gln Leu

285

Glu Pro

Ile Lys

Gly Leu

Ser Asp

Asn Lys

365

Ala Ala

380

Asn Tyr

110

Thr

Ser

Leu

Met

Val

190

Tyr

Phe

His

Val
270

Pro

Asp

Lys

His

350

Tyr

Arg

Glu
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Pro Glu

Leu Asp

Pro Val

160
Arg Pro
175

Thr Gly

Asp Pro

Asn Pro

240

Ile Asp

255

Pro Phe

Ser His

Ser Ser

Leu Gln

320

Asp Leu

335

Gly Met

Leu Gly

Leu Arg

Ala Leu
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[0822]
[0823]
[0824]
[0825]
[0826]
[0827]
[0828]
[0829]
[0830]
[0831]
[0832]
[0833]
[0834]
[0835]
[0836]
[0837]
[0838]
[0839]
[0840]
[0841]
[0842]
[0843]
[0844]
[0845]
[0846]
[0847]
[0848]
[0849]
[0850]
[0851]
[0852]
[0853]
[0854]
[0855]
[0856]

[0857]

385

Ala Lys

Leu Lys

Asn Pro

450
Asn Leu
465

Phe Lys

Asn Leu

Ser His

Ser His

530
Thr Ser
545

Lys Asp

[le Tyr

Gln His

Ser Leu

610

Asn Asp

625

Leu Arg

Asn Ser

Val Ser

Asn Leu

Pro Phe

420
Pro Leu
435

Ser Glu

Phe Ser

His Gly

Met Cys

500
Gly Ser
515

Pro Lys

Asn Asp

Phe Glu

His Met

580
Arg Val
595

Asp Leu

GIn Phe

Ile Pro

Lys Leu

660

Asn His

Ser

405

Leu

Thr

Arg

Asn

485

Asp

Leu

Leu

Lys

565

Thr

Cys

Leu

Ser

Leu

645

Ser

Ile

390

395

Cys Arg Glu Pro Asn Gln His

Pro Lys

Phe Tyr

Lys Tyr

455
Met Gln
470

Glu Val

Leu Leu

Asn His

Val Pro

Leu Leu

Met Pro

615
Arg Asp
630

Ser Pro

Tyr Gly

Tyr Ser

Arg Leu

425
Leu Asp
440

Cys Gly

Ala Leu

Asp Ser

Gly Leu

505

Leu Leu

520

Phe Leu

Thr Cys

Asn Leu

Tyr Gly

585

Asp Phe

Val His

Phe Leu

665

Glu Ala

410

His Phe Ala

Pro Gln Trp

Ser Gly Phe
460

Phe Ile Gly

Phe Glu Asn
490

Ile Pro Ala

Lys Lys Pro

Ser Gln Cys
540
Asp Pro Trp
955
Thr Thr Glu
570

Arg Pro Arg

GIn Gln Phe

Ala Ser Tyr
620
Ser Asn Cys
635
Lys Cys Ser
650

Thr Pro Pro

Leu Leu Thr

Phe Arg

Lys Ser

430
GIn Leu
445

His Gly

Tyr Gly

Pro Asn

510
Ile Tyr
925

Pro Ile

Ile Val

Asp Val

Ile Leu

590
Leu Thr
605

Thr Phe

Leu Tyr

Tyr Tyr

Arg Leu

670

Ser Asn

_50_

400
Pro Tyr
415

Asp Arg

Ala Leu

Ser Asp

Pro Ala

480
Val Tyr
495

Asn Gly

Asn Pro

Lys Ser

Pro Ile

560
Asp Asp
975

Leu Lys

Gly Tyr

Leu Ser

Gln Asp

640
Lys Ser
655

Asn Arg

Ile Val
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[0858]
[0859]
[0860]
[0861]
[0862]
[0863]
[0864]
[0865]
[0866]
[0867]
[0868]
[0869]
[0870]
[0871]
[0872]
[0873]
[0874]
[0875]
[0876]
[0877]
[0878]
[0879]
[0880]
[0881]
[0882]
[0883]
[0884]
[0885]
[0886]
[0887]
[0888]
[0889]
[0890]
[0891]
[0892]

[0893]

675
Pro Met Tyr
690
Leu Leu Gln
705

Gly Pro Val

Ile Leu Lys

Pro Thr His
755
Thr Pro Leu
770
His Arg Pro
785

Ser Trp Val

Val Glu Leu

Val Ser Glu

835

Arg

Phe

740

Phe

Asp

820

Leu

Ser

Tyr

Asp

725

Asn

Phe

Cys

Asn

Glu

805

Thr

Leu

680
Phe Gln Val
695
Ala His Glu
710

Phe Asp Tyr

Ser Arg Val

[le Val Leu
760
Ser Ala Leu
775
Ile Glu Ser
790

Leu Leu Thr

Gly Leu Ser

Arg Leu Lys

840

Ile Trp His

Arg Asn Gly

715

Asp Gly Arg
730

Ile Arg Ser
745

Thr Ser Cys

Glu Ser Ser

Cys Thr His
795
Leu His

810
Phe Tyr
825

Thr His

685
Tyr Leu
700

Ile Asn

Tyr Asp

Gln Glu

Lys Gln

765

Ala Tyr

780

Gly Lys

845

EE AQ; olF WE: NPLY A% 1

His

Val

Ser

750

Leu

Arg

Arg Ala Arg Val

Gln Asp Arg Gln

830

Leu Pro Ile Phe

L
E

Asp

Val

Leu

735

Leu

Ser

Leu

Glu

Thr

815

Ser

ko

Met Thr Ser Lys Phe Leu Leu Val Ser Phe Ile Leu Ala Ala Leu

ZIHSdl 10-2023-0047334

Thr

Ser

720

Pro

Ser

800

Asp

Ser

= A5 FEI= MdeAe] ddt 94

Ser

1

5

10

15

Leu Ser Thr Thr Phe Ser Leu Gln#**Pro Ser Cys Ala Lys Glu Val Lys

20

25

30

Ser Cys Lys Gly Arg Cys Phe Glu Arg Thr Phe Ser Asn Cys Arg Cys

35

40

45

Asp Ala Ala Cys Val Ser Leu Gly Asn Cys Cys Leu Asp Phe Gln Glu

50

55

60

Thr Cys Val Glu Pro Thr His Ile Trp Thr Cys Asn Lys Phe Arg Cys

65

70

75

80

Gly Glu Lys Arg Leu Ser Arg Phe Val Cys Ser Cys Ala Asp Asp Cys
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[0894]
[0895]
[0896]
[0897]
[0898]
[0899]
[0900]
[0901]
[0902]
[0903]
[0904]
[0905]
[0906]
[0907]
[0908]
[0909]
[0910]
[0911]
[0912]
[0913]
[0914]
[0915]
[0916]
[0917]
[0918]
[0919]
[0920]
[0921]
[0922]
[0923]
[0924]
[0925]
[0926]
[0927]
[0928]

[0929]

Lys

Lys

Cys

Met

Leu

Lys

Leu

225

Val

Gly

305

Lys

Gly

Glu

Thr

Lys

Pro

130

Phe

Ser

Tyr

Tyr

Met

210

Trp

Lys

Arg

290

His

Val

Leu

Gln

His Asn
100
Ser Trp

115

Arg Ala

Lys Leu

Pro Thr

180
Pro Glu
195

Asn Ala

Tyr Lys

Ser Gly

Leu Pro

260
Arg Ile
275

Pro His

Ser His

Asp Arg

Asp Lys

340

Gly Ser

355

85

Asp

Val

Phe

Lys

165

Lys

Ser

Ser

Thr

245

Asp

Leu

Phe

Leu
325

Cys

Cys

Asp Val Asn Asn Val

Cys Cys

Glu Ser

135
Tyr Leu
150

Asn Cys

Thr Phe

His Gly

Phe Ser

215
GIn Pro
230

Tyr Phe

Ile Tyr

Tyr Thr

295
Pro Val
310

Val Gly

Leu Asn

Lys Lys

Ile

Thr

120

Pro

His

Pro

200

Leu

Trp

Lys

Leu

280

Leu

Ser

Met

Leu

Tyr

360

Asn

105

Cys

Pro

Thr

Thr

Asn

185

Lys

Trp

Pro

Val

265

Tyr

Ser

Leu

Ile

345

Val

Lys Val Val Tyr

90

Tyr

Thr

Trp

Tyr

170

His

Asp

Ser

Val

250

Tyr

Trp

Leu

Met

330

Leu

Tyr

Gly

Ser

Ser

Leu

155

Thr

Tyr

Asn

Lys

Thr

235

Ser

Asn

Leu

Val

315

Asp

Ile

Leu

Pro

Ser

Leu

140

Lys

Ser

Lys

Asp

Gly

Ser

Asn

Ala

Val

Asp

125

Phe

Leu

Asn

Met

205

Lys

Asn

Val

Ser

Leu

285

Pro

Lys

Leu

Asp

Lys

365

Ala

Cys

110

Thr

Ser

Leu

Met

Val

190

Tyr

Phe

His

Val
270

Pro

Asp

Lys

His

350

Tyr

Arg
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95

Gln Asp

Pro Glu

Leu Asp

Pro Val

160
Arg Pro
175

Thr Gly

Asp Pro

Asn Pro

240

Ile Asp

255

Pro Phe

Ser His

Ser Ser

Leu Gln

320

Asp Leu

335

Gly Met

Leu Gly

Leu Arg
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[0930]
[0931]
[0932]
[0933]
[0934]
[0935]
[0936]
[0937]
[0938]
[0939]
[0940]
[0941]
[0942]
[0943]
[0944]
[0945]
[0946]
[0947]
[0948]
[0949]
[0950]
[0951]
[0952]
[0953]
[0954]
[0955]
[0956]
[0957]
[0958]
[0959]
[0960]
[0961]
[0962]
[0963]
[0964]

[0965]

Pro

385

Leu

Asn

Asn

465

Phe

Asn

Ser

Ser

Thr

545

Lys

Ser

370

Thr

Lys

Lys

Pro

450

Leu

Lys

Leu

His

His

530

Ser

Asp

Tyr

His

Leu

610

Asp Val

Asn Leu

Pro Phe

420
Pro Leu
435

Ser Glu

Phe Ser

His Gly

Met Cys

500
Gly Ser
515

Pro Lys

Asn Asp

Phe Glu

His Met

580
Arg Val
595

Asp Leu

Asn Asp GIn Phe

625

Leu Arg Ile Pro

Pro

Ser

405

Leu

Thr

Arg

Asn

485

Asp

Leu

Leu

Lys

565

Thr

Cys

Leu

Ser

Leu

645

Asn Ser Lys Leu Ser

375
Glu Thr Tyr Tyr
390

Cys Arg Glu Pro

Pro Lys Arg Leu
425

Phe Tyr Leu Asp

440
Lys Tyr Cys Gly
455
Met Gln Ala Leu
470

Glu Val Asp Ser

Leu Leu Gly Leu
505

Asn His Leu Leu

520
Glu Gly Phe Leu
535
Gly Cys Thr Cys
550

Gln Leu Asn Leu

Val Pro Tyr Gly
585

Leu Leu Gln Gln

600
Met Pro Leu Trp
615
Arg Asp Asp Phe
630

Ser Pro Val His

Tyr Gly Phe Leu

Ser

Asn

410

His

Pro

Ser

Phe

Phe

490

Lys

Ser

Asp

Thr

570

Arg

Ala

Ser

Lys

650

Thr

Phe

395

Phe

Pro

Lys

Pro
555

Thr

Pro

Ser

Asn

635

Cys

Pro

380

Asn

His

Trp

Phe

460

Asn

Pro

Cys

540

Trp

Arg

Phe

Tyr

620

Cys

Ser

Pro

Tyr

Phe

Lys

445

His

Tyr

Pro

525

Pro

Asp

Leu

605

Thr

Leu

Tyr

Arg

Glu Ala Leu
400
Arg Pro Tyr
415
Ser Asp Arg
430

Leu Ala Leu

Gly Ser Asp

Gly Pro Ala
480
Glu Val Tyr
495
Asn Asn Gly
510

Tyr Asn Pro

Ile Lys Ser

Val Pro Ile
560
Val Asp Asp
975
Leu Leu Lys
590

Thr Gly Tyr

Phe Leu Ser

Tyr Gln Asp

640

Tyr Lys Ser
655

Leu Asn Arg
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[0966]
[0967]
[0968]
[0969]
[0970]
[0971]
[0972]
[0973]
[0974]
[0975]
[0976]
[0977]
[0978]
[0979]
[0980]
[0981]
[0982]
[0983]
[0984]
[0985]
[0986]
[0987]
[0988]
[0989]
[0990]
[0991]
[0992]
[0993]
[0994]
[0995]
[0996]
[0997]
[0998]
[0999]
[1000]

[1001]

Val Ser

Pro Met

690
Leu Leu
705

Gly Pro

Ile Leu

Pro Thr

Thr Pro

770
His Arg
785

Ser Trp

Val Glu

Val Ser

Glu Asp

850

Leu Leu

865

Glu Ala

Gln His

Lys Cys

660
Asn His Ile
675

Tyr Gln Ser

Gln Arg Tyr

Val Phe Asp
725
Lys Gln Asn
740
His Phe Phe
755

Leu Glu Cys

Pro Asp Asn

Val Glu Glu
805
Leu Ile Thr
820
Glu Leu Leu
835

Gly Gly Ser

Phe Val Ser

His Lys Ser

885

Tyr Ser

Phe Gln

695
Ala His
710

Phe Asp

Ser Arg

Ile Val

Ser Ala

775

Ile Glu

790

Leu Leu

Gly Leu

Arg Leu

630

Val

Tyr

Val

Leu

760

Leu

Ser

Thr

Ser

Lys

840

665

Ala Leu Leu

Ile Trp His

Arg Asn Gly
715
Asp Gly Arg
730
Ile Arg Ser
745

Thr Ser Cys

Glu Ser Ser

Cys Thr His
795
Leu His Arg
810
Phe Tyr Gln
825

Thr His Leu

Gly Gly Ser Met Lys Trp

855
Gly Ser
870

Glu Ile

Ala

Ala

Phe Lys Gly Leu Val Leu

900

Phe Ser Arg

875

His Arg Tyr
890

Ile Ala Phe

905

Ser Tyr Asp Glu His Ala Lys Leu Val

915

920

Thr Ser

685
Tyr Leu
700

Ile Asn

Tyr Asp

Lys Gln

765
Ala Tyr
780

Gly Lys

Ala Arg

Asp Arg

Pro Ile

845

Val Thr

860

Gly Val

Asn Asp

Ser Gln

670

Asn

His

Val

Ser

750

Leu

Arg

Val

830

Phe

Phe

Phe

Leu

Tyr

910

Ile

Asp

Val

Leu

735

Leu

Ser

Leu

Thr

815

Ser

Leu

Arg

Gly

895

Leu

Gln Glu Val Thr

925

Val

Thr

Ser

720

Pro

Ser

800

Asp

Ser

Leu

Arg

880

Glu

Gln

Asp

Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Ala Asn Cys Asp Lys

930

935

940

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Ala Ile Pro Asn Leu
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[1002]
[1003]
[1004]
[1005]
[1006]
[1007]
[1008]
[1009]
[1010]
[1011]
[1012]
[1013]
[1014]
[1015]
[1016]
[1017]
[1018]
[1019]
[1020]
[1021]
[1022]
[1023]
[1024]
[1025]
[1026]
[1027]
[1028]
[1029]
[1030]
[1031]
[1032]
[1033]
[1034]
[1035]
[1036]

[1037]

945 950 955 960
Arg Glu Asn Tyr Gly Glu Leu Ala Asp Cys Cys Thr Lys Gln Glu Pro
965 970 975
Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Ser Leu
980 985 990
Pro Pro Phe Glu Arg Pro Glu Ala Glu Ala Met Cys Thr Ser Phe Lys
995 1000 1005

Glu Asn Pro Thr Thr Phe Met Gly His Tyr Leu His Glu Val Ala
1010 1015 1020

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Tyr Tyr Ala
1025 1030 1035

Glu Gln Tyr Asn Glu Ile Leu Thr Gln Cys Cys Ala Glu Ala Asp
1040 1045 1050

Lys Glu Ser Cys Leu Thr Pro Lys Leu Asp Gly Val Lys Glu Lys
1055 1060 1065

Ala Leu Val Ser Ser Val Arg Gln Arg Met Lys Cys Ser Ser Met
1070 1075 1080

GIln Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg
1085 1090 1095

Leu Ser Gln Thr Phe Pro Asn Ala Asp Phe Ala Glu Ile Thr Lys
1100 1105 1110

Leu Ala Thr Asp Leu Thr Lys Val Asn Lys Glu Cys Cys His Gly
1115 1120 1125

Asp Leu Leu Glu Cys Ala Asp Asp Arg Ala Glu Leu Ala Lys Tyr
1130 1135 1140

Met Cys Glu Asn Gln Ala Thr Ile Ser Ser Lys Leu Gln Thr Cys
1145 1150 1155

Cys Asp Lys Pro Leu Leu Lys Lys Ala His Cys Leu Ser Glu Val
1160 1165 1170

Glu His Asp Thr Met Pro Ala Asp Leu Pro Ala Ile Ala Ala Asp
1175 1180 1185

Phe Val Glu Asp Gln Glu Val Cys Lys Asn Tyr Ala Glu Ala Lys
1190 1195 1200

Asp Val Phe Leu Gly Thr Phe Leu Tyr Glu Tyr Ser Arg Arg His

1205 1210 1215

Pro Asp Tyr Ser Val Ser Leu Leu Leu Arg Leu Ala Lys Lys Tyr

_55_
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[1038]
[1039]
[1040]
[1041]
[1042]
[1043]
[1044]
[1045]
[1046]
[1047]
[1048]
[1049]
[1050]
[1051]
[1052]
[1053]
[1054]
[1055]
[1056]
[1057]
[1058]
[1059]
[1060]
[1061]
[1062]
[1063]
[1064]
[1065]
[1066]
[1067]
[1068]
[1069]
[1070]
[1071]

[1072]

Glu

Cys

Pro

Gly

Lys

Asn

Gln

Arg

Thr

Ser

Ala

Lys

Lys

Asp

Lys

Cys

1220

1225

1230

Ala Thr Leu Glu Lys Cys Cys Ala Glu Ala Asn Pro Pro Ala

1235
Tyr
1250
Lys

1265

1240
Gly Thr Val Leu Ala Glu Phe
1255
Asn Leu Val Lys Thr Asn Cys

1270

1245
Gln Pro Leu Val Glu Glu
1260
Asp Leu Tyr Glu Lys Leu

1275

Glu Tyr Gly Phe Gln Asn Ala Ile Leu Val Arg Tyr Thr Gln

1280
Ala
1295
Leu
1310
Arg
1325
Val
1340
Lys
1355
Ala
1370
Glu

1385

1285

Pro Gln Val Ser Thr Pro Thr
1300

Gly Arg Val Gly Thr Lys Cys
1315

Leu Pro Cys Val Glu Asp Tyr
1330

Cys Leu Leu His Glu Lys Thr
1345

Cys Cys Ser Gly Ser Leu Val

Leu Thr Val Asp Glu Thr Tyr
1375

Thr Phe Thr Phe His Ser Asp

1390

1290
Leu Val Glu Ala Ala Arg
1305
Cys Thr Leu Pro Glu Asp
1320
Leu Ser Ala Ile Leu Asn
1335
Pro Val Ser Glu His Val
1350

Glu Arg Arg Pro Cys Phe

Val Pro Lys Glu Phe Lys
1380
Ile Cys Thr Leu Pro Glu

1395

Glu Lys GIln Ile Lys Lys Gln Thr Ala Leu Ala Glu Leu Val

1400
His

1415

1405
Lys Pro Lys Ala Thr Ala Glu

1420

1410
Gln Leu Lys Thr Val Met

1425

Asp Phe Ala Gln Phe Leu Asp Thr Cys Cys Lys Ala Ala Asp

1430
Asp

1445

1435
Thr Cys Phe Ser Thr Glu Gly

1450

1440
Pro Asn Leu Val Thr Arg

1455

Lys Asp Ala Leu Ala Arg Ser Trp Ser His Pro Gln Phe Glu

1460

1465

Pl

1470

NPP1O] A2 Bl 5 wx =
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SIHS31 10-2023-0047334

[1073] A4g ®¥3 14 - ENPP5-NPP3-Fc M

[1074] Met Thr Ser Lys Phe Leu Leu Val Ser Phe Ile Leu Ala Ala Leu Ser
[1075] 1 5 10 15
[1076] Leu Ser Thr Thr Phe Ser**Lys GIn Gly Ser Cys Arg Lys Lys Cys Phe
[1077] 20 25 30

[1078] Asp Ala Ser Phe Arg Gly Leu Glu Asn Cys Arg Cys Asp Val Ala Cys
[1079] 35 40 45

[1080] Lys Asp Arg Gly Asp Cys Cys Trp Asp Phe Glu Asp Thr Cys Val Glu
[1081] 50 55 60

[1082] Ser Thr Arg Ile Trp Met Cys Asn Lys Phe Arg Cys Gly Glu Arg Leu
[1083] 65 70 75 80
[1084] Glu Ala Ser Leu Cys Ser Cys Ser Asp Asp Cys Leu Gln Arg Lys Asp
[1085] 85 90 95
[1086] Cys Cys Ala Asp Tyr Lys Ser Val Cys Gln Gly Glu Thr Ser Trp Leu
[1087] 100 105 110

[1088] Glu Glu Asn Cys Asp Thr Ala Gln Gln Ser Gln Cys Pro Glu Gly Phe
[1089] 115 120 125

[1090] Asp Leu Pro Pro Val Ile Leu Phe Ser Met Asp Gly Phe Arg Ala Glu
[1091] 130 135 140

[1092] Tyr Leu Tyr Thr Trp Asp Thr Leu Met Pro Asn Ile Asn Lys Leu Lys
[1093] 145 150 155 160
[1094] Thr Cys Gly Ile His Ser Lys Tyr Met Arg Ala Met Tyr Pro Thr Lys
[1095] 165 170 175
[1096] Thr Phe Pro Asn His Tyr Thr Ile Val Thr Gly Leu Tyr Pro Glu Ser
[1097] 180 185 190

[1098] His Gly Ile Ile Asp Asn Asn Met Tyr Asp Val Asn Leu Asn Lys Asn
[1099] 195 200 205

[1100] Phe Ser Leu Ser Ser Lys Glu Gln Asn Asn Pro Ala Trp Trp His Gly
[1101] 210 215 220

[1102] Gln Pro Met Trp Leu Thr Ala Met Tyr GIn Gly Leu Lys Ala Ala Thr
[1103] 225 230 235 240
[1104] Tyr Phe Trp Pro Gly Ser Glu Val Ala Ile Asn Gly Ser Phe Pro Ser
[1105] 245 250 255
[1106] Ile Tyr Met Pro Tyr Asn Gly Ser Val Pro Phe Glu Glu Arg Ile Ser
[1107] 260 265 270

[1108] Thr Leu Leu Lys Trp Leu Asp Leu Pro Lys Ala Glu Arg Pro Arg Phe
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[1109]
[1110]
[1111]
[1112]
[1113]
[1114]
[1115]
[1116]
[1117]
[1118]
[1119]
[1120]
[1121]
[1122]
[1123]
[1124]
[1125]
[1126]
[1127]
[1128]
[1129]
[1130]
[1131]
[1132]
[1133]
[1134]
[1135]
[1136]
[1137]
[1138]
[1139]
[1140]
[1141]
[1142]
[1143]

[1144]

Tyr

Pro

305

Phe

Val

Asn

Tyr

His

385

Cys

Pro

Leu

Asn

465

Val

Leu

His

Ser

Leu

545

Val

Thr
290

Val

Asn

Lys

Met

370

Asp

Arg

Lys

Phe

Cys

450

Arg

Leu

Lys

530

Asp

275

Met

Ser

Met

Met

355

Tyr

Phe

Lys

Arg

Val

435

Pro

Leu
515

Phe

Cys

Tyr

Leu

Phe

Pro

Leu

420

Asp

Phe

Phe

Gln

500

Lys

Ser

Phe

Asn Gln Met

Phe Glu

Arg Val

310
Met Glu
325

Leu Leu

Tyr Met

Gly Pro

Ser Phe

390
Asp Gln
405

His Tyr

Gly Asn

Leu Ala

470
Glu Asn
485

Pro Ala

Val Pro

Val Cys

Cys Pro

550

Glu

295

Thr

375

Asn

His

Trp

His

455

His

Pro

Phe

Gly

535

His

280

Pro Asp

Lys Ala

Leu Lys

Asp His

345
Asp Tyr
360

Pro Arg

Ser Glu

Phe Lys

Lys Asn

425
Leu Ala
440

Gly Tyr

Gly Pro

Glu Val

Asn Asn

505

Tyr Glu

520

Phe Ala

Leu Gln

Ser

Leu

Phe

Pro

410

Val

Val

Asn

Ser

Tyr

490

Pro

Asn

Asn

Ser

315

Arg

Met

Pro

Arg

395

Tyr

Arg

Arg

Asn

Phe

475

Asn

Thr

Ser

Pro

Ser

555

Leu Asn Leu Thr GIn Glu Glu

300

Val

Asn

Asp

Arg

380

Val

Leu

Ser

460

Lys

Leu

His

His

Leu

540

Thr

Ile

285

His Ala Gly Gly

Val Asp

Leu His

Gln Thr

350
[le Asn
365

His Asn

Arg Asn

Thr Pro

Asp Lys

430
Lys Ser
445

Phe Arg

Glu Lys

Met Cys

Gly Ser

510

Ala Glu

525

Pro Thr

GIn Leu

Thr Ala
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His

Asn

335

Tyr

Phe

Leu

Asp

415

Val

Asn

Ser

Thr

Asp

495

Leu

Glu

Glu

Glu

Thr

320

Cys

Cys

Phe

Pro

Ser

400

Leu

His

Thr

Met

480

Leu

Asn

Val

Ser

Gln

560

Val
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[1145]
[1146]
[1147]
[1148]
[1149]
[1150]
[1151]
[1152]
[1153]
[1154]
[1155]
[1156]
[1157]
[1158]
[1159]
[1160]
[1161]
[1162]
[1163]
[1164]
[1165]
[1166]
[1167]
[1168]
[1169]
[1170]
[1171]
[1172]
[1173]
[1174]
[1175]
[1176]
[1177]
[1178]
[1179]

[1180]

Lys

Asp

Asp

625

Val

Asp

Thr

Met

Leu

705

Pro

Phe

Cys

Thr

785

Glu

Leu

Ile

Val

His

Met

610

Thr

Arg

Lys

Ser

Tyr

690

Thr

Val

Pro

770

Asn

Glu

Thr

Leu

Asn

Cys

595

Arg

Ser

Val

Asn

Asp

675

Lys

Phe

Lys

Val

755

Val

Arg

Gly

Gln

835

Leu

580

Leu

Met

Pro

Pro

660

Ser

His

Asp

His

740

Leu

Trp

Phe

Leu
820

Leu

Lys Thr His Thr

565

Pro

Leu

Pro

Leu

Pro

645

Thr

Phe

Tyr

725

Leu

Thr

Leu

Ser

Thr

805

Asp

Lys

Cys

Phe Gly Arg Pro

Tyr

Met

Pro

630

Ser

His

Tyr

Arg

Thr

710

Asn

Ser

Asp

Cys

790

Ala

Phe

Thr

His

Trp

615

Pro

Asp

Lys

695

Tyr

Asn

Cys

Val

775

Pro

His

Tyr

Tyr

585
Arg Glu
600

Ser Ser

Thr Val

Ser Gln

Phe Leu

665
Ala Leu
680

Met Trp

Arg Asn

Asp Gly

Thr Asp

745
Lys Asn
760

Leu Pro

Glu Gly

[le Ala

Gln Asp

825

Leu Pro

840

570

Arg

Tyr

Tyr

Pro

Lys

650

Tyr

Asp

His

730

Val

Lys

Phe

Lys

Arg

810

Lys

Thr

Val

Val

Thr

Asp

635

Cys

Pro

Thr

Tyr

Val

715

Phe

Pro

Ser

Pro

795

Val

Val

Phe

Leu Gln Lys

Ser

Val

620

Cys

Ser

Pro

Ser

Phe

700

Asn

Asp

His

Arg

Gln

Glu

Pro Pro Cys Pro Ala Pro Glu

605

Pro

Leu

Phe

Asn
685

His

Val

Pro

Thr

765

Pro

Asp

Pro

Thr

845

590

Phe

Arg

Tyr

Ser

670

Leu

Ser

Val

Pro

Thr

750

Pro

His

Leu

Val

Val

830

Thr

575

Asn Val

Gly Lys

Leu Gly

Ala Asp

640
Leu Ala
655

Asn Arg

Val Pro

Val Leu

Ser Gly

Asp Glu

735

His Tyr

Glu Asn

Arg Pro

Trp Val

800

Glu Leu

815

Ser Glu

Ile Asp

Leu Leu Gly Gly
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[1181]
[1182]
[1183]
[1184]
[1185]
[1186]
[1187]
[1188]
[1189]
[1190]
[1191]
[1192]
[1193]
[1194]
[1195]
[1196]
[1197]
[1198]
[1199]
[1200]
[1201]
[1202]
[1203]
[1204]
[1205]
[1206]
[1207]
[1208]
[1209]
[1210]

[1211]

[1212]
[1213]
[1214]

[1215]

850

855

860

Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile

865

Ser Arg Thr Pro

Asp Pro Glu Val
900

Asn Ala Lys Thr

915
Val Val Ser Val
930
Glu Tyr Lys Cys
945

Lys Thr Ile Ser

Thr Leu Pro Pro
980
Thr Cys Leu Val

995

870

875 880

Glu Val Thr Cys Val Val Val Asp Val Ser His Glu

885 890 895

Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His
905 910

Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg

920 925
Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys
935 940
Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
950 955 960

Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr

965 970 975

Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu
985 990

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp

1000 1005

Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
1010 1015 1020

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
1025 1030 1035

Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser
1040 1045 1050

Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
1055 1060 1065

Ser Leu Ser Pro Gly Lys

1070

ZIHS3d 10-2023-0047334

g F1E::As AEE HE; o]F WE: NPP339] AlZF @ E; xx = A5 HMEI= AP Aot 9%]; F2

A8 WS 15- ENPP5-NPP3-SHH-91 A<

Met Thr Ser Lys Phe Leu Leu Val Ser Phe Ile Leu Ala Ala Leu Ser

1 5 10 15

Leu Ser Thr Thr Phe Ser*#*Lys Gln Gly Ser Cys Arg Lys Lys Cys Phe
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[1216]
[1217]
[1218]
[1219]
[1220]
[1221]
[1222]
[1223]
[1224]
[1225]
[1226]
[1227]
[1228]
[1229]
[1230]
[1231]
[1232]
[1233]
[1234]
[1235]
[1236]
[1237]
[1238]
[1239]
[1240]
[1241]
[1242]
[1243]
[1244]
[1245]
[1246]
[1247]
[1248]
[1249]
[1250]

[1251]

Asp Ala

Lys Asp
50
Ser Thr

65

Cys Cys

Asp Leu

130
Tyr Leu
145

Thr Cys

Thr Phe

His Gly

Phe Ser

210

Gln Pro

225

Tyr Phe

Ile Tyr

Thr Leu

Tyr Thr

290

Pro Val

20
Ser Phe
35

Arg Gly

Arg Ile

Ser Leu

Ala Asp

100
Asn Cys
115

Pro Pro

Tyr Thr

Pro Asn

195

Leu Ser

Met Trp

Trp Pro

Met Pro

260

Leu Lys

275

Met Tyr

Ser Ala

Arg

Asp

Trp

Cys

85

Tyr

Asp

Val

Trp

His

165

His

Asp

Ser

Leu

245

Tyr

Trp

Phe

Arg

Gly Leu Glu

Cys

Met

70

Ser

Lys

Thr

Asp

150

Ser

Tyr

Asn

Lys

Thr

230

Ser

Asn

Leu

Glu

Val

Cys

55

Cys

Cys

Ser

Leu

135

Thr

Lys

Thr

Asn

Gly

Asp

Glu

295

Ile

40

Trp

Asn

Ser

Val

120

Phe

Leu

Tyr

Met

200

Met

Val

Ser

Leu

280

Pro

Lys

25

Asn

Asp

Lys

Asp

Cys

105

Ser

Met

Met

Val

185

Tyr

Asn

Tyr

Val

265

Pro

Asp

Ala

Cys

Phe

Phe

Asp

90

Ser

Met

Pro

Arg

170

Thr

Asp

Asn

250

Pro

Lys

Ser

Leu

Arg

Glu

Arg

75

Cys

Gly

Gln

Asp

Asn

155

Val

Pro

235

Asn

Phe

Ala

Ser

Gln

Cys

Asp

60

Cys

Leu

Glu

Cys

Met

Leu

Asn

220

Leu

Glu

Glu

Gly

300

Val

Asp
45

Thr

Thr

Pro

125

Phe

Asn

Tyr

Tyr

Leu

205

Trp

Lys

Ser

Glu

Arg

285

His

Val

30

Val

Cys

Arg

Ser

110

Arg

Lys

Pro

Pro

190

Asn

Trp

Phe

Arg

270

Pro

Ala

Asp
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Ala

Val

Arg

Lys

95

Trp

Leu

Thr

175

Lys

His

Pro

255

Ile

Arg

Gly

His

Cys

Leu

80

Asp

Leu

Phe

Lys

160

Lys

Ser

Asn

Thr

240

Ser

Ser

Phe

Gly

Ala
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[1252]
[1253]
[1254]
[1255]
[1256]
[1257]
[1258]
[1259]
[1260]
[1261]
[1262]
[1263]
[1264]
[1265]
[1266]
[1267]
[1268]
[1269]
[1270]
[1271]
[1272]
[1273]
[1274]
[1275]
[1276]
[1277]
[1278]
[1279]
[1280]
[1281]
[1282]
[1283]
[1284]
[1285]
[1286]

[1287]

305

Phe Gly Met

Val

Asn

Tyr

His

385

Cys

Pro

Leu

Asn

465

Val

Leu

His

Ser

Leu

545

Val

Lys

Asp

Asn

Lys

Met

370

Asp

Arg

Lys

Phe

Cys

450

Arg

Leu

Lys

530

Asp

Asn

Val

His

Met

355

Tyr

Phe

Lys

Arg

Val

435

Pro

Leu

515

Phe

Cys

Gln

Asn

Cys

Leu

Phe

Pro

Leu

420

Asp

Phe

Phe

500

Lys

Ser

Phe

Met

Leu

580

Leu

310
Met Glu
325

Leu Leu

Tyr Met

Gly Pro

Ser Phe

390
Asp Gln
405

His Tyr

Gly Asn

Leu Ala

470
Glu Asn
485

Pro Ala

Val Pro

Val Cys

Cys Pro

550

Leu Asn

565

Pro Phe

Leu Tyr

Gly Leu

Ala Asp

Thr Asp

360
Ala Pro
375

Asn Ser

His Phe

Ala Lys

Trp Leu

440
His Gly
455

His Gly

Pro Asn

Phe Tyr

520
Gly Phe
535

His Leu

Leu Thr

Gly Arg

Lys

His

345

Tyr

Arg

Lys

Asn

425

Tyr

Pro

Val

Asn

505

Gln

Gln

Pro

585

Phe

Pro

410

Val

Val

Asn

Ser

Tyr

490

Pro

Asn

Asn

Glu

570

Arg

His Arg Glu Tyr

315

Arg

Met

Pro

Arg

395

Tyr

Arg

Arg

Asn

Phe

475

Asn

Thr

Ser

Pro

Ser

555

Glu

Val

Val

Asn Leu His

Asp Gln Thr
350
Arg Ile Asn
365
Ala His Asn
380

Val Arg Asn

Leu Thr Pro

Ile Asp Lys
430
Ser Lys Ser
445
Glu Phe Arg
460

Lys Glu Lys

Leu Met Cys

His Gly Ser
510

His Ala Glu

Leu Pro Thr
540

Thr Gln Leu

Ile Thr Ala

Leu Gln Lys
590

Ser Gly Phe
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320
Asn Cys
335

Tyr Cys

Phe Phe

Ile Pro

Leu Ser

400
Asp Leu
415

Val His

Asn Thr

Ser Met

Thr Glu

480
Asp Leu
495

Leu Asn

Glu Val

Glu Ser

Glu Gln

560

Thr Val

975

Asn Val

Gly Lys
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[1288]
[1289]
[1290]
[1291]
[1292]
[1293]
[1294]
[1295]
[1296]
[1297]
[1298]
[1299]
[1300]
[1301]
[1302]
[1303]
[1304]
[1305]
[1306]
[1307]
[1308]
[1309]
[1310]
[1311]
[1312]
[1313]
[1314]
[1315]
[1316]
[1317]
[1318]
[1319]
[1320]
[1321]
[1322]

[1323]

595

Ala Met Arg Met

Asp

625

Val

Asp

Thr

Met

Leu

705

Pro

Phe

Cys

Thr

785

Leu

Gly

610

Thr Ser

Arg Val

Lys Asn

Ser Asp

675

Tyr Glu

690

Ile Lys

Ile Phe

Thr Lys

Val Val

755

Pro Gly

770

Asn Val

Glu Arg

Thr Gly

Leu Gln

835

Pro

Pro

660

Ser

His

Asp

His

740

Leu

Trp

Phe

Leu
820

Leu

Pro

Leu

Pro

645

Thr

Phe

Tyr

725

Leu

Thr

Leu

Ser

Thr

805

Asp

Lys

Gly Ser Gly Gly

850

Val Thr Phe Leu Leu

865

Met Trp

615
Pro Pro
630

Ser Glu

His Gly

Tyr Asp

Arg Lys

695
Thr Glu
710

Asn Tyr

Ala Asn

Ser Cys

Asp Val

775
Cys Pro
790

Ala His

Phe Tyr

Thr Tyr

Gly Gly

855

Leu Leu

870

600

Ser Ser

Thr Val

Ser Gln

Phe Leu

665
Ala Leu
680

Met Trp

Arg Asn

Asp Gly

Thr Asp

745
Lys Asn
760

Leu Pro

Glu Gly

Gln Asp

825
Leu Pro
840

Ser Gly

Phe Val

Tyr

Pro

Lys

650

Tyr

Asp

His

730

Val

Lys

Phe

Lys

Arg

810

Lys

Thr

Gly

Ser

Gly Val Phe Arg Arg Glu Ala His Lys Ser

Thr

Asp

635

Cys

Pro

Thr

Tyr

Val

715

Phe

Pro

Ser

Pro

795

Val

Val

Phe

Val

620

Cys

Ser

Pro

Ser

Phe

700

Asn

Asp

His

Arg

Glu

Gly Gly

860

605

Pro

Leu

Phe

Asn
685

His

Val

Pro

Thr
765

Pro

Asp

Pro

Thr

845

Ser

Gln

Arg

Tyr

Ser

670

Leu

Ser

Val

Pro

Thr

750

Pro

His

Leu

Val

Val

830

Thr

Met

Leu Gly

Ala Asp

640
Leu Ala
655

Asn Arg

Val Pro

Val Leu

Ser Gly

Asp Glu

735

His Tyr

Glu Asn

Arg Pro

Trp Val

800

Glu Leu

815

Ser Glu

Ile Gly

Lys Trp

Gly Ser Ala Phe Ser Arg

875

880

Glu Ile Ala His Arg Tyr
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[1324]
[1325]
[1326]
[1327]
[1328]
[1329]
[1330]
[1331]
[1332]
[1333]
[1334]
[1335]
[1336]
[1337]
[1338]
[1339]
[1340]
[1341]
[1342]
[1343]
[1344]
[1345]
[1346]
[1347]
[1348]
[1349]
[1350]
[1351]
[1352]
[1353]
[1354]
[1355]
[1356]
[1357]
[1358]

[1359]

885 890 895

Asn Asp Leu Gly Glu Gln His Phe Lys Gly Leu Val Leu Ile Ala Phe

900 905 910

Ser Gln Tyr Leu Gln Lys Cys Ser Tyr Asp Glu His Ala Lys Leu Val

915 920 925

Gln Glu Val Thr Asp Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala

930 935 940

Ala Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys
945 950 955 960

Ala Ile Pro Asn Leu Arg Glu Asn Tyr Gly Glu Leu Ala Asp Cys Cys

965 970 975

Thr Lys Gln Glu Pro Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp

980 985 990

Asp Asn Pro Ser Leu Pro Pro Phe Glu Arg Pro Glu Ala Glu Ala Met

995 1000 1005

Cys Thr Ser Phe Lys Glu Asn Pro Thr Thr Phe Met Gly His Tyr
1010 1015 1020

Leu His Glu Val Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu
1025 1030 1035

Leu Leu Tyr Tyr Ala Glu Gln Tyr Asn Glu Ile Leu Thr Gln Cys
1040 1045 1050

Cys Ala Glu Ala Asp Lys Glu Ser Cys Leu Thr Pro Lys Leu Asp
1055 1060 1065

Gly Val Lys Glu Lys Ala Leu Val Ser Ser Val Arg Gln Arg Met
1070 1075 1080

Lys Cys Ser Ser Met Gln Lys Phe Gly Glu Arg Ala Phe Lys Ala
1085 1090 1095

Trp Ala Val Ala Arg Leu Ser Gln Thr Phe Pro Asn Ala Asp Phe
1100 1105 1110

Ala Glu Ile Thr Lys Leu Ala Thr Asp Leu Thr Lys Val Asn Lys
1115 1120 1125

Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp Arg Ala
1130 1135 1140

Glu Leu Ala Lys Tyr Met Cys Glu Asn Gln Ala Thr Ile Ser Ser
1145 1150 1155

Lys Leu GIn Thr Cys Cys Asp Lys Pro Leu Leu Lys Lys Ala His
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[1360]
[1361]
[1362]
[1363]
[1364]
[1365]
[1366]
[1367]
[1368]
[1369]
[1370]
[1371]
[1372]
[1373]
[1374]
[1375]
[1376]
[1377]
[1378]
[1379]
[1380]
[1381]
[1382]
[1383]
[1384]
[1385]
[1386]
[1387]
[1388]
[1389]
[1390]
[1391]
[1392]
[1393]
[1394]

[1395]

Cys

Ala

Tyr

Tyr

Leu

Ala

Pro

Leu

Val

Val

Thr

Ser

Val

Arg

Pro

Cys

Leu

1160

1165

1170

Leu Ser Glu Val Glu His Asp Thr Met Pro Ala Asp Leu Pro

1175

Ile Ala Ala Asp Phe Val

1190

Ala Glu Ala Lys Asp Val

1205

1180

1195

1210

1185

Glu Asp Gln Glu Val Cys Lys Asn

1200

Phe Leu Gly Thr Phe Leu Tyr Glu

1215

Ser Arg Arg His Pro Asp Tyr Ser Val Ser Leu Leu Leu Arg

1220

1225

1230

Ala Lys Lys Tyr Glu Ala Thr Leu Glu Lys Cys Cys Ala Glu

1235

1240

Asn Pro Pro Ala Cys Tyr Gly Thr Val

1250

1255

Leu Val Glu Glu Pro Lys Asn Leu Val

1265
Tyr

1280

1270

1285

Arg Tyr Thr Gln Lys Ala Pro Gln Val

1295

1300

Glu Ala Ala Arg Asn Leu Gly Arg Val

1310

1315

Leu Pro Glu Asp Gln Arg Leu Pro Cys

1325
Ala
1340
Ser

1355

1330

1345

Glu His Val Thr Lys Cys Cys Ser

1360

Arg Pro Cys Phe Ser Ala Leu Thr Val

1370

1375

Lys Glu Phe Lys Ala Glu Thr Phe Thr

1385

Thr
1400

Ala Glu Leu Val Lys His Lys

1415

Leu Pro Glu Lys Glu Lys

1390

1405

1420

1245

Leu Ala Glu Phe Gln

1260

Lys Thr Asn Cys Asp

1275

Glu Lys Leu Gly Glu Tyr Gly Phe Gln Asn Ala Ile Leu

1290

Ser Thr Pro Thr Leu

1305

Gly Thr Lys Cys Cys

1320

Val Glu Asp Tyr Leu

1335

Ile Leu Asn Arg Val Cys Leu Leu His Glu Lys Thr Pro

1350

Gly Ser Leu Val Glu

1365

Asp Glu Thr Tyr Val

1380

Phe His Ser Asp Ile

1395

Gln Ile Lys Lys Gln Thr Ala

1410

Pro Lys Ala Thr Ala Glu Gln

1425

Leu Lys Thr Val Met Asp Asp Phe Ala Gln Phe Leu Asp Thr Cys
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ZIHSd 10-2023-0047334

[1396] 1430 1435 1440

[1397] Cys Lys Ala Ala Asp Lys Asp Thr Cys Phe Ser Thr Glu Gly Pro

[1398] 1445 1450 1455

[1399] Asn Leu Val Thr Arg Cys Lys Asp Ala Leu Ala

[1400] 1460 1465

[1401] g WS FHE Md; ol WE: NPP3 AR B 5 sk = A1F JEIE AGelM e Adk A F &
71 R AES yERd

[1402] Mg W3 16 - ENPPS @ = As MY

[1403] Met Thr Ser Lys Phe Leu Leu Val Ser Phe Ile Leu Ala Ala Leu Ser

[1404] 1 5 10 15

[1405] Leu Ser Thr Thr Phe Ser Xaa

[1406] 20

[1407] AE W3S 17 - ENPP51-Fc

[1408] Met Thr Ser Lys Phe Leu Leu Val Ser Phe Ile Leu Ala Ala Leu Ser

[1409] 1 5 10 15

[1410] Leu Ser Thr Thr Phe Ser**Gly Leu Lys Pro Ser Cys Ala Lys Glu Val

[1411] 20 25 30

[1412] Lys Ser Cys Lys Gly Arg Cys Phe Glu Arg Thr Phe Gly Asn Cys Arg

[1413] 35 40 45

[1414] Cys Asp Ala Ala Cys Val Glu Leu Gly Asn Cys Cys Leu Asp Tyr Gln

[1415] 50 55 60

[1416] Glu Thr Cys Ile Glu Pro Glu His Ile Trp Thr Cys Asn Lys Phe Arg

[1417] 65 70 75 80

[1418] Cys Gly Glu Lys Arg Leu Thr Arg Ser Leu Cys Ala Cys Ser Asp Asp

[1419] 85 90 95

[1420] Cys Lys Asp Lys Gly Asp Cys Cys Ile Asn Tyr Ser Ser Val Cys Gln

[1421] 100 105 110

[1422] Gly Glu Lys Ser Trp Val Glu Glu Pro Cys Glu Ser Ile Asn Glu Pro

[1423] 115 120 125

[1424] Gln Cys Pro Ala Gly Phe Glu Thr Pro Pro Thr Leu Leu Phe Ser Leu

[1425] 130 135 140

[1426] Asp Gly Phe Arg Ala Glu Tyr Leu His Thr Trp Gly Gly Leu Leu Pro

[1427] 145 150 155 160

[1428] Val Ile Ser Lys Leu Lys Lys Cys Gly Thr Tyr Thr Lys Asn Met Arg

[1429] 165 170 175

[1430] Pro Val Tyr Pro Thr Lys Thr Phe Pro Asn His Tyr Ser Ile Val Thr
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[1431]
[1432]
[1433]
[1434]
[1435]
[1436]
[1437]
[1438]
[1439]
[1440]
[1441]
[1442]
[1443]
[1444]
[1445]
[1446]
[1447]
[1448]
[1449]
[1450]
[1451]
[1452]
[1453]
[1454]
[1455]
[1456]
[1457]
[1458]
[1459]
[1460]
[1461]
[1462]
[1463]
[1464]
[1465]

[1466]

Gly Leu Tyr
195
Pro Lys Met
210
Pro Glu Trp
225

Gly Leu Lys

Asn Gly Ile

Phe Glu Glu
275
Asp Glu Arg
290
Ser Gly His
305

Gln Arg Val

Leu Asn Leu

Met Glu Gln

Gly Asp Val

370
Arg Pro Ser
385

Ile Ala Arg

Tyr Leu Lys

Arg Ile Glu

435

Leu Asn Pro
450

Asp Asn Val

180

Pro

Asn

Tyr

Ser

Phe

260

Arg

Pro

Ser

Asp

His

340

Lys

Asp

Asn

His

420

Pro

Ser

Phe

Lys

245

Pro

His

Tyr

325

Arg

Ser

Asn

Val

Leu

405

Phe

Leu

Glu

Ser

Ser His

Ser Phe

215

230

Thr Phe

Asp Ile

Leu Ala

Phe Tyr

295
Gly Pro
310

Met Val

Cys Leu

Cys Lys

Ile Lys

375

Pro Asp

390

Ser Cys

Leu Pro

Thr Phe

Arg Lys

455

185

200

Ser Leu

Pro Ile

Phe Trp

Tyr Lys

265
Val Leu
280

Thr Leu

Val Ser

Gly Met

Asn Leu

345
Lys Tyr
360

Val Ile

Lys Tyr

Arg Glu

Lys Arg

425
Tyr Leu
440

Tyr Cys

190

Ile Asp Asn Lys Met

Lys Ser

Trp Val

235
Pro Gly
250

Met Tyr

Gln Trp

Tyr Leu

Ser Glu

315
Leu Met
330

Ile Leu

Ile Tyr

Tyr Gly

Tyr Ser

395

Pro Asn

410

Leu His

Asp Pro

Gly Ser

Asn Met Gln Ala Leu Phe

Lys

220

Thr

Ser

Asn

Leu

300

Val

Asp

Leu

Pro

380

Phe

Phe

Gln

Gly

460

Val

205

Glu Lys

Ala Lys

Asp Val

Gly Ser

270

Gln Leu

Glu Pro

Ile Lys

Gly Leu

Ser Asp

350

Asn Lys

365

Asn Tyr

His Phe

Ala Lys

430
Trp Gln
445

Phe His

Gly Tyr

_67_

Tyr Asp

Phe Asn

Tyr Gln

255

Val Pro

Pro Lys

Asp Ser

Ala Leu

320

Lys Glu

335

His Gly

Tyr Leu

Arg Leu

400

Lys Pro

415

Ser Asp

Leu Ala

Gly Ser

Gly Pro
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[1467]
[1468]
[1469]
[1470]
[1471]
[1472]
[1473]
[1474]
[1475]
[1476]
[1477]
[1478]
[1479]
[1480]
[1481]
[1482]
[1483]
[1484]
[1485]
[1486]
[1487]
[1488]
[1489]
[1490]
[1491]
[1492]
[1493]
[1494]
[1495]
[1496]
[1497]
[1498]
[1499]
[1500]
[1501]

[1502]

465

Gly Phe Lys His

Tyr

Pro

Arg

545

Pro

Lys

Asp

625

Lys

Asn

Asp

705

Val

Leu

Leu

Asn

Thr

Lys

530

Asn

Lys

Tyr

610

Arg

Asp

Asn

Lys

Val

690

Thr

Ser

Glu

Ile

Leu Met

500
His Gly
515

His Pro

Pro Arg

Glu Asp

Ile Lys

580
Glu Asn
595

Ser Gln

Asn Asp

Phe Arg

Asn Thr

660
Asn Ser
675

Pro Met

Leu Leu

Gly Pro

Asn Leu

740

Pro Thr

485

Cys

Ser

Lys

Asp

Phe

565

His

Thr

Asp

Ser

645

Lys

Ser

Tyr

Arg

Val

725

Arg

His

470

[le Glu Ala Asp Thr

490

Asp Leu Leu Asn Leu

Leu Asn

535
Asn Leu
550

Gln Thr

Glu Thr

Ile Cys

Ile Leu

615
Phe Ser
630

Pro Leu

Val Ser

Gln Ser

695
Lys Tyr
710

Phe Asp

Gln Lys

Phe Phe

His
520

His

Leu

Leu

600

Met

Thr

Ser

Tyr

Tyr

680

Phe

Ala

Phe

Arg

Ile

505

Leu Leu

Pro Leu

Cys Ser

Phe Asn

570
Pro Tyr
585

Leu Ser

Pro Leu

Glu Asp

Pro Val

650
Gly Phe
665

Ser Glu

GIn Val

Glu Glu

Asp Tyr

730
Arg Val
745

Val Leu

475

Phe

Thr

Lys

Val

Cys

555

Leu

Trp

Phe

635

His

Leu

Arg

715

Asp

Ile

Thr

Glu

Pro

Asn

540

Asn

Thr

Arg

His

Thr

620

Ser

Lys

Ser

Leu

Trp

700

Asn

Gly

Arg

Ser

Asn Ile

Ala Pro

Pro Val
525

Cys Pro

Pro Ser

Val Ala

Pro Arg

590
GIn Phe
605

Ser Tyr

Asn Cys

Cys Ser

Pro Pro

670
Leu Thr
685

Arg Tyr

Gly Val

Arg Cys

Asn Gln
750

Cys Lys

_68_

480

Glu Val

Asn Asn

Tyr Thr

Phe Thr

Ile Leu

560

575

Val Leu

Met Ser

Thr Val

Leu Tyr

640
Phe Tyr
655

Gln Leu

Thr Asn

Phe His

Asn Val

720

Asp Ser

735

Glu Ile

Asp Thr
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[1503]
[1504]
[1505]
[1506]
[1507]
[1508]
[1509]
[1510]
[1511]
[1512]
[1513]
[1514]
[1515]
[1516]
[1517]
[1518]
[1519]
[1520]
[1521]
[1522]
[1523]
[1524]
[1525]
[1526]
[1527]
[1528]
[1529]
[1530]
[1531]
[1532]
[1533]
[1534]
[1535]
[1536]
[1537]

[1538]

755
Ser GIn Thr Pro
770
Leu Pro His Arg
785

Asp Ser Ser Trp

Thr Asp Val Glu
820

Glu Pro Val Ser

835
Ser Gln Glu Asp
850
Glu Leu Leu Gly
865

Asp Thr Leu Met

Asp Val Ser His
900
Gly Val Glu Val
915
Asn Ser Thr Tyr
930
Trp Leu Asn Gly

945

Leu His Cys
775
Thr Asp Asn
790
Val Glu Glu
805

His Ile Thr

Asp Ile Leu

Asp Lys Thr
855
Gly Pro Ser
870
Ile Ser Arg
885

Glu Asp Pro

His Asn Ala

Arg Val Val
935
Lys Glu Tyr

950

760

Glu Asn

Ser Glu

Leu Leu

Gly Leu

825
Lys Leu
840

His Thr

Val Phe

Thr Pro

Glu Val

905

Lys Thr

920

Ser Val

Lys Cys

Pro Ala Pro Ile Glu Lys Thr Ile Ser

965

Glu Pro Gln Val Tyr Thr Leu Pro Pro

980

Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr

995

985

1000

Leu Asp

Ser Cys

795
Met Leu
810

Ser Phe

Lys Thr

Cys Pro

Leu Phe

875

Glu Val
890

Thr

780

Val

His

Tyr

His

Pro

860

Pro

Thr

765

Leu Ala Phe Ile

His Gly Lys His
800

Arg Ala Arg Ile

815
GIn Gln Arg Lys
830
Leu Pro Thr Phe
845

Cys Pro Ala Pro

Pro Lys Pro Lys

880

Cys Val Val Val
895

Lys Phe Asn Trp Tyr Val Asp

Lys Pro

Leu Thr

Lys Val

955

Arg

Val
940

Ser

910
Glu Glu Gln Tyr
925

Leu His Gln Asp

Asn Lys Ala Leu

960

Lys Ala Lys Gly Gln Pro Arg

970

975

Ser Arg Glu Glu Met Thr Lys

990

1005

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr

1010
Lys Thr
1025

Tyr Ser

1015

1030

1020

Thr Pro Pro Val Leu Asp Ser Asp Gly Ser

Phe Phe Leu

1035

Lys Leu Thr Val Asp Lys Ser Arg Trp Gln GIn Gly Asn

_69_

Pro Ser Asp
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[1539]
[1540]
[1541]
[1542]
[1543]

[1544]

[1545]
[1546]
[1547]
[1548]
[1549]
[1550]
[1551]
[1552]
[1553]
[1554]
[1555]
[1556]
[1557]
[1558]
[1559]
[1560]
[1561]
[1562]
[1563]
[1564]
[1565]
[1566]
[1567]
[1568]
[1569]
[1570]
[1571]
[1572]

[1573]

1040

1045

1050

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr

1055

1060

1065

Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

1070
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Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu

1

5

10

15

Ala Pro Gly Ala Gly Ala**Gly Leu Lys Pro Ser Cys Ala Lys Glu Val

Lys Ser Cys
35
Cys Asp Ala
50
Glu Thr Cys
65
Cys
Cys Lys Asp
Gly Glu Lys

115
Gln Cys Pro

130

Asp Gly Phe
145
Val

Ile Ser

Pro Val Tyr
Gly Leu Tyr

195
Pro Lys Met

210

20

Lys

Lys

Lys

100

Ser

Arg

Lys

Pro

180

Pro

Asn

Gly Arg Cys

Cys Val Glu
55
Glu Pro Glu
70
Arg Leu Thr
85

Gly Asp Cys

Trp Val Glu

Gly Phe Glu
135
Ala Glu Tyr
150
Leu Lys Lys
165

Thr Lys Thr

Glu Ser His

Ala Ser Phe

215

25

30

Phe Glu Arg Thr Phe Gly Asn Cys Arg

40
Leu Gly Asn
His Ile Trp
Arg Ser Leu
90
Cys Ile Asn
105
Pro Cys
120
Thr

Pro Pro

Leu His Thr

Cys Gly Thr
170
Phe

Pro Asn

185

Leu Lys

Cys

Thr

75

Cys

Tyr

Thr

Trp

155

Tyr

His

Asp

Ser

Cys
60

Cys

Ser

Ser

Leu

140

Thr

Tyr

Asn

Lys

220

45

Leu Asp Tyr
Asn Lys Phe
Cys Ser Asp
95
Ser Val Cys
110
Asn Glu
125
Leu Phe Ser
Gly Leu Leu
Lys Asn Met
175
Ser Ile Val
190
Lys Met Tyr
205

Glu Lys Phe

_70_

Arg
80

Asp

Pro

Leu

Pro

160

Arg

Thr

Asp

Asn

Ej= A
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[1574]
[1575]
[1576]
[1577]
[1578]
[1579]
[1580]
[1581]
[1582]
[1583]
[1584]
[1585]
[1586]
[1587]
[1588]
[1589]
[1590]
[1591]
[1592]
[1593]
[1594]
[1595]
[1596]
[1597]
[1598]
[1599]
[1600]
[1601]
[1602]
[1603]
[1604]
[1605]
[1606]
[1607]
[1608]

[1609]

Pro

225

Gly

Asn

Phe

Asp

Ser

305

Leu

Met

Arg

385

Tyr

Arg

Leu

Asp

465

Gly

Tyr

Glu Trp

Leu Lys

Gly Ile

Glu Glu

275
Glu Arg
290

Gly His

Arg Val

Asn Leu

Glu Gln

355

Asp Val

370

Pro Ser

Ala Arg

Leu Lys

Asn Pro

450

Asn Val

Phe Lys

Asn Leu

Tyr

Ser

Phe

260

Arg

Pro

Ser

Asp

His

340

Lys

Asp

Asn

His

420

Pro

Ser

Phe

His

Met

500

Lys

245

Pro

His

Tyr

325

Arg

Ser

Asn

Val

Leu

405

Phe

Leu

Ser

Gly
485

Cys

Gly Glu
230

Thr Phe

Asp Ile

Leu Ala

Phe Tyr

295
Gly Pro
310

Met Val

Cys Leu

Cys Lys

Ile Lys

375
Pro Asp
390

Ser Cys

Leu Pro

Thr Phe

Arg Lys

455

Asn Met

470

Ile Glu

Asp Leu

Pro

Phe

Tyr

Val

280

Thr

Val

Asn

Lys

360

Val

Lys

Arg

Lys

Tyr

440

Tyr

Gln

Ala

Leu

Trp

Lys

265

Leu

Leu

Ser

Met

Leu

345

Tyr

Tyr

Arg

425

Leu

Cys

Ala

Asp

Trp

Pro

250

Met

Tyr

Ser

Leu

330

Tyr

Tyr

Pro

410

Leu

Asp

Leu

Thr
490

Val

235

Tyr

Trp

Leu

315

Met

Leu

Tyr

Ser
395

Asn

His

Pro

Ser

Phe

475

Phe

Asn Leu Thr

505

Thr

Ser

Asn

Leu

300

Val

Asp

Leu

Pro

380

Phe

Phe

460

Val

Glu

Pro

Ala

Asp

Gly

Ser

Asn

365

Asn

His

Ala

Trp

445

Phe

Gly

Asn

Ala

Lys

Val

Ser

270

Leu

Pro

Lys

Leu

Asp

350

Lys

Tyr

Phe

Lys

430

His

Tyr

Ile

Pro

510

_71_

Tyr

255

Val

Pro

Asp

Lys

335

His

Tyr

Arg

Lys
415

Ser

Leu

Gly

Glu
495

Asn

Pro

Lys

Ser

Leu

320

Leu

Leu

400

Pro

Asp

Ser

Pro

480

Val

Asn
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[1610]
[1611]
[1612]
[1613]
[1614]
[1615]
[1616]
[1617]
[1618]
[1619]
[1620]
[1621]
[1622]
[1623]
[1624]
[1625]
[1626]
[1627]
[1628]
[1629]
[1630]
[1631]
[1632]
[1633]
[1634]
[1635]
[1636]
[1637]
[1638]
[1639]
[1640]
[1641]
[1642]
[1643]
[1644]

[1645]

Gly

Pro

Arg

545

Pro

Lys

Asp

625

Lys

Asn

Asp

705

Val

Leu

Leu

Ser

Leu

785

Thr

Lys

530

Asn

Lys

Tyr

610

Arg

Asp

Asn

Lys

Val

690

Thr

Ser

Glu

Ile

Gln

770

Pro

His Gly Ser
515

His Pro Lys

Pro Arg Asp

Glu Asp Phe
565
Ile Lys His
580
Glu Asn Thr
595

Ser Gln Asp

Asn Asp Ser

Phe Arg Ile
645
Asn Thr Lys
660
Asn Ser Ser
675

Pro Met Tyr

Leu Leu Arg

Gly Pro Val
725
Asn Leu Arg
740
Pro Thr His
755

Thr Pro Leu

His Arg Thr

Leu Asn His Leu

Glu

Asn

550

Phe
630

Pro

Val

Lys
710

Phe

Phe

His

Asp

790

Val

535

Leu

Thr

Thr

Cys

Leu

615

Ser

Leu

Ser

Ser

695

Tyr

Asp

Lys

Phe

Cys

775

Asn

520

His Pro

Gly Cys

Gln Phe

Leu Pro

585
Leu Leu
600

Met Pro

Thr Glu

Ser Pro

Tyr Gly

665
Tyr Ser
680

Phe Gln

Phe Asp

Arg Arg

745
Ile Val
760

Glu Asn

Ser Glu

Leu

Leu

Ser

Asn

570

Tyr

Ser

Leu

Asp

Val

650

Phe

Val

Tyr

730

Val

Leu

Leu

Ser

Lys

Val

Cys

555

Leu

Trp

Phe

635

His

Leu

Arg
715

Asp

Thr

Asp

Cys

795

Asn

540

Asn

Thr

Arg

His

Thr

620

Ser

Lys

Ser

Leu

Trp

700

Asn

Arg

Ser

Thr

780

Val

Pro Val
525

Cys Pro

Pro Ser

Val Ala

Pro Arg

590
GIn Phe
605

Ser Tyr

Asn Cys

Cys Ser

Pro Pro

670
Leu Thr
685

Arg Tyr

Gly Val

Arg Cys

Asn Gln

750

Cys Lys

765

Leu Ala

His Gly

_72_

Tyr

Phe

575

Val

Met

Thr

Leu

Phe

655

Thr

Phe

Asn

Asp

735

Asp

Phe

Lys

Thr

Thr

Leu

560

Leu

Ser

Val

Tyr

640

Tyr

Leu

Asn

His

Val

720

Ser

Thr

Ile

His

800

SIHS31 10-2023-0047334



[1646]
[1647]
[1648]
[1649]
[1650]
[1651]
[1652]
[1653]
[1654]
[1655]
[1656]
[1657]
[1658]
[1659]
[1660]
[1661]
[1662]
[1663]
[1664]
[1665]
[1666]
[1667]
[1668]
[1669]
[1670]
[1671]
[1672]
[1673]
[1674]
[1675]
[1676]
[1677]
[1678]
[1679]
[1680]

[1681]

Asp Ser Ser Trp Val Glu Glu Leu Leu Met Leu His Arg Ala Arg Ile
805 810 815

Thr Asp Val Glu His Ile Thr Gly Leu Ser Phe Tyr Gln Gln Arg Lys

820 825 830
Glu Pro Val Ser Asp Ile Leu Lys Leu Lys Thr His Leu Pro Thr Phe
835 840 845
Ser Gln Glu Asp Leu Ile Asn Asp Lys Thr His Thr Cys Pro Pro Cys
850 855 360

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro

865 870 875 880

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
885 890 895

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp

900 905 910
Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
915 920 925
Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
930 935 940

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn

945 950 955 960

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
965 970 975

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu

980 985 990

Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr

995 1000 1005

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu
1010 1015 1020

Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
1025 1030 1035

Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln
1040 1045 1050

GIln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
1055 1060 1065

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

1070 1075 1080

_73_
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[1682]

[1683]
[1684]
[1685]
[1686]
[1687]
[1688]
[1689]
[1690]
[1691]
[1692]
[1693]
[1694]
[1695]
[1696]
[1697]
[1698]
[1699]
[1700]
[1701]
[1702]
[1703]
[1704]
[1705]
[1706]
[1707]
[1708]
[1709]
[1710]
[1711]
[1712]
[1713]
[1714]
[1715]

[1716]
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Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu

1

5

10

15

Ala Pro Gly Ala Gly Ala**Pro Ser Cys Ala Lys Glu Val Lys Ser Cys

Lys

65

Lys

Lys

Ser

Arg

145

Lys

Pro

Pro

Asn

Tyr

225

Ser

Phe

Gly Arg

35
Cys Val
50

Glu Pro

Arg Leu

Gly Asp

Trp Val

115
Gly Phe
130

Ala Glu

Leu Lys

Thr Lys

Glu Ser

195
Ala Ser
210

Lys Gly

Gly Thr

20

Cys

Thr

Cys

100

Tyr

Lys

Thr

180

His

Phe

Phe

Phe Glu Arg Thr

Leu

His

Arg

85

Cys

Thr

Leu

Cys

165

Phe

Ser

Pro

Phe

245

Pro Asp Ile Tyr

Gly Asn

55
Ile Trp
70

Ser Leu

Ile Asn

Pro Cys

Pro Pro

135
His Thr
150

Gly Thr

Pro Asn

Leu Lys

215
Ile Trp
230

Trp Pro

25

40

Cys Cys

Thr Cys

Cys Ala

Tyr Ser

105
Glu Ser
120

Thr Leu

Trp Gly

Tyr Thr

His Tyr

185

Asp Asn

200

Ser Lys

Val Thr

Gly Ser

Leu Asp

Asn Lys

75
Cys Ser
90

Ser Val

Ile Asn

Leu Phe

Lys Asn
170

Ser Ile

Lys Met

Glu Lys

Ala Lys

235

Asp Val

250

Lys Met Tyr Asn Gly Ser

Phe Gly Asn Cys

Tyr

60

Phe

Asp

Cys

Ser

140

Leu

Met

Val

Tyr

Phe

220

Tyr

Glu

Val

30
Arg Cys Asp Ala
45

GIn Glu Thr Cys

Arg Cys Gly Glu
80

Asp Cys Lys Asp

Gln Gly Glu Lys

Pro Gln Cys Pro
125

Leu Asp Gly Phe

Pro Val Ile Ser
160

Arg Pro Val Tyr

175
Thr Gly Leu Tyr
190
Asp Pro Lys Met
205

Asn Pro Glu Trp

GIn Gly Leu Lys

240

Ile Asn Gly Ile
255

Pro Phe Glu Glu

_74_

ZIHSd 10-2023-0047334

HE Adolre] A 9435 #2

2

gl



[1717]
[1718]
[1719]
[1720]
[1721]
[1722]
[1723]
[1724]
[1725]
[1726]
[1727]
[1728]
[1729]
[1730]
[1731]
[1732]
[1733]
[1734]
[1735]
[1736]
[1737]
[1738]
[1739]
[1740]
[1741]
[1742]
[1743]
[1744]
[1745]
[1746]
[1747]
[1748]
[1749]
[1750]
[1751]

[1752]

Arg

Pro

Ser

305

Asp

His

Lys

Asp

385

Asn

His

Pro

Ser

Phe

465

His

Met

Gly

Pro

Arg

260

Ile Leu Ala Val

His
290

Tyr

Arg

Ser

Asn

370

Val

Leu

Phe

Leu

450

Ser

Cys

Ser

Lys

530

Asp

275

Phe Tyr

Gly Pro

Met Val

Cys Leu

340
Cys Lys
355

Ile Lys

Pro Asp

Ser Cys

Leu Pro

420
Thr Phe
435

Arg Lys

Asn Met

Asp Leu

500
Leu Asn
515

Glu Val

Thr

Val

325

Asn

Lys

Val

Lys

Arg

405

Lys

Tyr

Tyr

485

Leu

His

His

Leu

Leu

Ser

310

Met

Leu

Tyr

Tyr

390

Arg

Leu

Cys

470

Asp

Asn

Leu

Pro

265
Gln Trp Leu Gln
280
Tyr Leu Glu Glu
295

Ser Glu Val Ile

Leu Met Asp Gly
330

Ile Leu Ile Ser

345
Ile Tyr Leu Asn
360
Tyr Gly Pro Ala
375

Tyr Ser Phe Asn

Pro Asn Gln His
410

Leu His Phe Ala

425
Asp Pro Gln Trp
440
Gly Ser Gly Phe
455

Leu Phe Val Gly

Thr Phe Glu Asn
490
Leu Thr Pro Ala
505
Leu Lys Asn Pro
520
Leu Val Gln Cys

535

Asn Leu Gly Cys Ser Cys Asn Pro

Leu Pro Lys

Pro

Lys

315

Leu

Asp

Lys

Tyr
395

Phe

Lys

His

Tyr

475

Ile

Pro

Val

Pro

Ser

Asp

300

Ala

Lys

His

Tyr

Arg

380

Lys

Ser

Leu

Asn

Tyr

Phe

540

Ile

285

Ser

Leu

Leu
365

Leu

Pro

Asp

445

Ser

Pro

Val

Asn

Thr

525

Thr

Leu

270

Asp

Ser

Leu

Met

350

Arg

Tyr

Arg

430

Leu

Asp

Tyr

Gly

510

Pro

Arg

Pro

_75_

Glu Arg

Gly His

Arg Val
320
Asn Leu

335

Asp Val

Pro Ser

Ala Arg
400
Leu Lys

415

Asn Pro

Asn Val

Phe Lys

480

Asn Leu

495

Thr His

Lys His

Asn Pro

Ile Glu
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[1753]
[1754]
[1755]
[1756]
[1757]
[1758]
[1759]
[1760]
[1761]
[1762]
[1763]
[1764]
[1765]
[1766]
[1767]
[1768]
[1769]
[1770]
[1771]
[1772]
[1773]
[1774]
[1775]
[1776]
[1777]
[1778]
[1779]
[1780]
[1781]
[1782]
[1783]
[1784]
[1785]
[1786]
[1787]

[1788]

545

Asp

Lys

Asn

Asp

625

Arg

Thr

Ser

Met

Leu

705

Pro

Leu

Thr

Pro

Arg

785

Trp

Glu

Ser

Phe

His

Thr

Asp

610

Ser

Lys

Ser

Tyr

690

Arg

Val

Arg

His

Leu

770

Thr

Val

His

Asp

Gln Thr

Glu Thr

580

Ile Cys

Ile Leu

Phe Ser

Pro Leu

Val Ser

660

Gln Ser

Lys Tyr

Phe Asp

Gln Lys

740
Phe Phe
755

His Cys

Asp Asn

Glu Glu

Ile Thr

820

Ile Leu

565

Leu

Leu

Met

Thr

Ser

645

Tyr

Tyr

Phe

Phe
725

Arg

Ser

Leu

805

Gly

Lys

550

Phe Asn Leu Thr

Pro Tyr

Leu Ser

Pro Leu

615
Glu Asp
630

Pro Val

Gly Phe

Ser Glu

Gln Val

695

Glu Glu

710

Asp Tyr

Arg Val

Val Leu

Asn Leu

775

Glu Ser

790

Leu Met

Leu Ser

Leu Lys

Gly

600

Trp

Phe

His

Leu

Arg

Asp

Thr

760

Asp

Cys

Leu

Phe

Thr

Arg

585

His

Thr

Ser

Lys

Ser

665

Leu

Trp

Asn

Arg

745

Ser

Thr

Val

His

Tyr

825

His

555

Val Ala Glu Glu Lys Ile

570

Pro Arg

Gln Phe

Ser Tyr

Asn Cys

635
Cys Ser
650

Pro Pro

Leu Thr

Arg Tyr

Gly Val

715
Arg Cys
730

Asn Gln

Cys Lys

Leu Ala

His Gly

795

Arg Ala

810

Gln Gln

Leu Pro

Val

Met

Thr

620

Leu

Phe

Thr

Phe

700

Asn

Asp

Asp

Phe

780

Lys

Arg

Arg

Thr

Leu

Ser

605

Val

Tyr

Tyr

Leu

Asn

685

His

Val

Ser

Thr

765

His

Ile

Lys

Phe

575
Gln Lys
590

Gly Tyr

Asp Arg

Gln Asp

Lys Asn

655

Asn Lys

670

Asp Thr

Val Ser

Leu Glu

Leu Ile

750

Ser Gln

Leu Pro

Asp Ser

Thr Asp

815

Glu Pro

830

Ser Gln

_76_

560

Ser

Asn

Phe

640

Asn

Asn

Pro

Leu

720

Asn

Pro

Thr

His

Ser

800

Val

Val

Glu
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ZIHSd 10-2023-0047334

[1789] 835 840 845

[1790] Asp

[1791] 9 123 JEE AD; olF WE: NPP39] AJF B ) s = 21T JEIE A PelAe] A 91
[1792] AE WS 20 -ENPP71 (NPP1 N-&ek GLK A4]) - Fc ol =4t M F:
[1793] Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu
[1794] 1 5 10 15
[1795] Ala Pro Gly Ala Gly Ala**Pro Ser Cys Ala Lys Glu Val Lys Ser Cys
[1796] 20 25 30

[1797] Lys Gly Arg Cys Phe Glu Arg Thr Phe Gly Asn Cys Arg Cys Asp Ala
[1798] 35 40 45

[1799] Ala Cys Val Glu Leu Gly Asn Cys Cys Leu Asp Tyr Gln Glu Thr Cys
[1800] 50 55 60

[1801] Ile Glu Pro Glu His Ile Trp Thr Cys Asn Lys Phe Arg Cys Gly Glu
[1802] 65 70 75 80
[1803] Lys Arg Leu Thr Arg Ser Leu Cys Ala Cys Ser Asp Asp Cys Lys Asp
[1804] 85 90 95
[1805] Lys Gly Asp Cys Cys Ile Asn Tyr Ser Ser Val Cys Gln Gly Glu Lys
[1806] 100 105 110

[1807] Ser Trp Val Glu Glu Pro Cys Glu Ser Ile Asn Glu Pro Gln Cys Pro
[1808] 115 120 125

[1809] Ala Gly Phe Glu Thr Pro Pro Thr Leu Leu Phe Ser Leu Asp Gly Phe
[1810] 130 135 140

[1811] Arg Ala Glu Tyr Leu His Thr Trp Gly Gly Leu Leu Pro Val Ile Ser
[1812] 145 150 155 160
[1813] Lys Leu Lys Lys Cys Gly Thr Tyr Thr Lys Asn Met Arg Pro Val Tyr
[1814] 165 170 175
[1815] Pro Thr Lys Thr Phe Pro Asn His Tyr Ser Ile Val Thr Gly Leu Tyr
[1816] 180 185 190

[1817] Pro Glu Ser His Gly Ile Ile Asp Asn Lys Met Tyr Asp Pro Lys Met
[1818] 195 200 205

[1819] Asn Ala Ser Phe Ser Leu Lys Ser Lys Glu Lys Phe Asn Pro Glu Trp
[1820] 210 215 220

[1821] Tyr Lys Gly Glu Pro Ile Trp Val Thr Ala Lys Tyr Gln Gly Leu Lys
[1822] 225 230 235 240
[1823] Ser Gly Thr Phe Phe Trp Pro Gly Ser Asp Val Glu Ile Asn Gly Ile
[1824] 245 250 255

_77_



[1825]
[1826]
[1827]
[1828]
[1829]
[1830]
[1831]
[1832]
[1833]
[1834]
[1835]
[1836]
[1837]
[1838]
[1839]
[1840]
[1841]
[1842]
[1843]
[1844]
[1845]
[1846]
[1847]
[1848]
[1849]
[1850]
[1851]
[1852]
[1853]
[1854]
[1855]
[1856]
[1857]
[1858]
[1859]

[1860]

Phe Pro Asp

Arg Ile Leu

Pro

Ser

305

Asp

His

Lys

Asp

385

Asn

His

Pro

Ser

Phe

465

His

Met

Gly

Pro

His
290

Tyr

Arg

Ser

Asn

370

Val

Leu

Phe

Leu

450

Ser

Gly

Cys

Ser

Lys

530

275

Phe

Met

Cys

Cys

355

Pro

Ser

Leu

Thr

435

Arg

Asn

Ile

Asp

Leu

515

Glu

Ile Tyr
260

Ala Val

Tyr Thr

Pro Val

Val Gly

325
Leu Asn
340

Lys Lys

Lys Val

Asp Lys

Cys Arg

405

Pro Lys

420

Phe Tyr

Lys Tyr

Met Gln

Leu Leu
500

Asn His

Val His

Lys

Leu

Leu

Ser

310

Met

Leu

Tyr

Tyr

390

Arg

Leu

Cys

470

Asp

Asn

Leu

Pro

Met

Tyr
295

Ser

Leu

Tyr

375

Tyr

Pro

Leu

Asp

455

Leu

Thr

Leu

Leu

Tyr

Trp

280

Leu

Met

Leu

Tyr

360

Ser

Asn

His

Pro

440

Ser

Phe

Phe

Thr

Lys

520

Asn Gly
265

Leu Gln

Val Ile

Asp Gly

330
Ile Ser
345

Leu Asn

Pro Ala

Phe Asn

GIn His

410
Phe Ala
425

Gln Trp

Gly Phe

Val Gly

Glu Asn

490
Pro Ala
505

Asn Pro

Leu Val Gln Cys

535

Ser

Leu

Pro

Lys

315

Leu

Asp

Lys

Tyr
395

Phe

Lys

His

Tyr

475

Ile

Pro

Val

Pro

Val

Pro

Asp

300

Lys

His

Tyr

Arg

380

Lys

Ser

Leu

Asn

Tyr

Phe

540

Pro Phe Glu Glu

Lys
285

Ser

Leu

Leu
365

Leu

Pro

Asp

445

Ser

Pro

Val

Asn

Thr

525

Thr

270

Asp

Ser

Leu

Met

350

Arg

Tyr

Arg

430

Leu

Asp

Tyr

Gly

510

Pro

Arg

_78_

Glu Arg

Gly His

Arg Val
320
Asn Leu

335

Asp Val

Pro Ser

Ala Arg
400
Leu Lys

415

Asn Pro

Asn Val

Phe Lys

480

Asn Leu

495

Thr His

Lys His

Asn Pro
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[1861]
[1862]
[1863]
[1864]
[1865]
[1866]
[1867]
[1868]
[1869]
[1870]
[1871]
[1872]
[1873]
[1874]
[1875]
[1876]
[1877]
[1878]
[1879]
[1880]
[1881]
[1882]
[1883]
[1884]
[1885]
[1886]
[1887]
[1888]
[1889]
[1890]
[1891]
[1892]
[1893]
[1894]
[1895]

[1896]

Arg Asp Asn Leu Gly Cys Ser

545

Asp

Lys

Asn

Asp

625

Arg

Thr

Ser

Met

Leu

705

Pro

Leu

Thr

Pro

Arg

785

Trp

Glu

Phe

His

Thr

Asp

610

Ser

Lys

Ser

Tyr

690

Arg

Val

Arg

His

Leu

770

Thr

Val

His

Gln

Phe

Pro

Val

Lys

Phe

Gln

Phe

755

His

Asp

Glu

Ile

Thr

Thr

580

Cys

Leu

Ser

Leu

Ser

Tyr

Asp

Lys

740

Phe

Cys

Asn

Glu

Thr
820

565

Leu

Leu

Met

Thr

Ser

645

Tyr

Tyr

Phe

Phe
725

Arg

Ser

Leu
805

Gly

550

Phe Asn

Pro Tyr

Leu Ser

Pro Leu

615

Glu Asp

630

Pro Val

Gly Phe

Ser Glu

Asp Tyr

Arg Val

Val Leu

Asn Leu

775

Glu Ser

790

Leu Met

Leu Ser

Cys Asn Pro

Leu

Gly

600

Trp

Phe

His

Leu

Arg

Asp

Thr

760

Asp

Cys

Leu

Phe

Thr

Arg

585

His

Thr

Ser

Lys

Ser

665

Leu

Trp

Asn

Arg

745

Ser

Thr

Val

His

Tyr

825

Val
570

Pro

Ser

Asn

Cys

650

Pro

Leu

Arg

Arg

730

Asn

Cys

Leu

His

Arg

810

Gln

Ser

555

Arg

Phe

Tyr

Cys

635

Ser

Pro

Thr

Tyr

Val

715

Cys

Lys

Gly
795

Ala

Gln

Ile Leu Pro Ile

Glu Glu Lys Ile

575

Val Leu Gln Lys

Met

Thr

620

Leu

Phe

Thr

Phe

700

Asn

Asp

Asp

Phe

780

Lys

Arg

Arg

Ser

605

Val

Tyr

Tyr

Leu

Asn

685

His

Val

Ser

Thr

765

His

Ile

Lys

590

Gly Tyr

Asp Arg

Gln Asp

Lys Asn
655
Asn Lys

670

Asp Thr

Val Ser

Leu Glu

735
Leu Ile
750

Ser Gln

Leu Pro

Asp Ser

Thr Asp

815

Glu Pro

830

_79_

Ser

Asn

Phe

640

Asn

Asn

Pro

Leu

720

Asn

Pro

Thr

His

Ser

800

Val

Val
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[1897]
[1898]
[1899]
[1900]
[1901]
[1902]
[1903]
[1904]
[1905]
[1906]
[1907]
[1908]
[1909]
[1910]
[1911]
[1912]
[1913]
[1914]
[1915]
[1916]
[1917]
[1918]
[1919]
[1920]
[1921]
[1922]
[1923]
[1924]
[1925]
[1926]
[1927]
[1928]

[1929]

[1930]

[1931]

Ser
835

Asp
850

Glu
865

Asp Thr Leu Met

Asp Val Ser His
900

Gly Val Glu Val
915

Asn Ser Thr Tyr

930

Trp Leu Asn Gly

945

Pro Ala Pro Ile

Glu Pro Gln Val
980

Gln Val Ser

Asn

995

840

Leu Ile Asn Asp Lys Thr His Thr Cys Pro Pro

855

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro

870
Ile Ser Arg Thr Pro
885
Glu Asp Pro Glu Val
905
His Asn Ala Lys Thr
920
Arg Val Val Ser Val
935
Lys Glu Tyr Lys Cys
950
Glu Lys Thr Ile Ser
965
Tyr Thr Leu Pro Pro

985

Leu Thr Cys Leu Val Lys Gly Phe Tyr

1000

845

860

875
Glu Val Thr Cys Val
890
Lys Phe Asn Trp Tyr

910

Asp Ile Leu Lys Leu Lys Thr His Leu Pro Thr Phe Ser Gln Glu

Cys Pro Ala Pro

Pro Lys Pro Lys

880
Val Val
895

Val Asp

Lys Pro Arg Glu Glu Gln Tyr

925
Leu Thr Val

940

Leu His Gln Asp

Lys Val Ser Asn Lys Ala Leu

955

960

Lys Ala Lys Gly Gln Pro Arg

970

975

Ser Arg Glu Glu Met Thr Lys

990

1005

Pro Ser Asp

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr

1010
Lys Thr

1025
Tyr Ser
1040
Val

1055
Thr

1070

i

(o2
L g

T Al

3
e

=

Mo
roe
m2

N

r

%

Thr Pro Pro Val

Lys Leu Thr Val

Phe Ser Cys Ser Val

Gln Lys Ser Leu Ser

1015

1030

1045

1060

1075

E]
&

e |0

Leu Asp Ser Asp Gly Ser

1020

1035

1050

1065

Leu Ser Pro Gly Lys

N olF WE: NPPLe) A% H

’

Phe Phe Leu

Asp Lys Ser Arg Trp Gln Gln Gly Asn

Met His Glu Ala Leu His Asn His Tyr

k% =

Az

Fc
A W3 21 - ENPP71(NPP1 N-2Het GLK Ao]) - ALB ofn| WAt M4

Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu
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[1932]
[1933]
[1934]
[1935]
[1936]
[1937]
[1938]
[1939]
[1940]
[1941]
[1942]
[1943]
[1944]
[1945]
[1946]
[1947]
[1948]
[1949]
[1950]
[1951]
[1952]
[1953]
[1954]
[1955]
[1956]
[1957]
[1958]
[1959]
[1960]
[1961]
[1962]
[1963]
[1964]
[1965]
[1966]

[1967]

1

Ala Pro Gly Ala Gly Ala**Pro Ser Cys Ala Lys Glu Val Lys Ser Cys

5

Lys

65

Lys

Lys

Ser

Arg

145

Lys

Pro

Pro

Asn

Tyr

225

Ser

Phe

Arg

Pro

Gly Arg

35
Cys Val
50

Glu Pro

Arg Leu

Gly Asp

Trp Val
115
Gly Phe

130

Leu Lys

Thr Lys

Glu Ser

195
Ala Ser
210

Lys Gly

Gly Thr

Pro Asp

Ile Leu

275

His Phe

20

Cys

Thr

Cys

100

Tyr

Lys

Thr

180

His

Phe

Phe

Ile

260

Ala

Tyr

Phe Glu Arg Thr

Leu

His

Arg

85

Cys

Thr

Leu

Cys

165

Phe

Ser

Pro

Phe

245

Tyr

Val

Thr

Gly Asn

55
Ile Trp
70

Ser Leu

Ile Asn

Pro Cys

Pro Pro

135
His Thr
150

Gly Thr

Pro Asn

Leu Lys

215
Ile Trp
230

Trp Pro

Lys Met

Leu Gln

Leu Tyr

40

Cys

Thr

Cys

Tyr

120

Thr

Trp

Tyr

His

Asp

200

Ser

Val

Gly

Tyr

Trp

280

25

10

Phe Gly Asn Cys

Cys

Cys

Ser
105

Ser

Leu

Thr

Tyr

185

Asn

Lys

Thr

Ser

Asn

265

Leu

Leu Asp

Asn Lys

75
Cys Ser
90

Ser Val

Ile Asn

Leu Phe

Gly Leu

155
Lys Asn
170

Ser Ile

Lys Met

Glu Lys

Ala Lys

235

Asp Val

250

Gly Ser

GIn Leu

Leu Glu Glu Pro

Tyr

60

Phe

Asp

Cys

Ser

140

Leu

Met

Val

Tyr

Phe

220

Tyr

Val

Pro

Asp

Arg

45

Arg

Asp

Pro

125

Leu

Pro

Arg

Thr

Asp

205

Asn

Pro

Lys
285

Ser

15

30

Cys Asp Ala

Glu Thr Cys

Cys Gly Glu
80

Cys Lys Asp

Gly Glu Lys

Gln Cys Pro

Asp Gly Phe

Val Ile Ser
160
Pro Val Tyr
175
Gly Leu Tyr
190

Pro Lys Met

Pro Glu Trp

Gly Leu Lys
240
Asn Gly Ile
255
Phe Glu Glu
270

Asp Glu Arg

Ser Gly His
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[1968]
[1969]
[1970]
[1971]
[1972]
[1973]
[1974]
[1975]
[1976]
[1977]
[1978]
[1979]
[1980]
[1981]
[1982]
[1983]
[1984]
[1985]
[1986]
[1987]
[1988]
[1989]
[1990]
[1991]
[1992]
[1993]
[1994]
[1995]
[1996]
[1997]
[1998]
[1999]
[2000]
[2001]
[2002]

[2003]

Ser
305

Asp

His

Lys

Asp

385

Asn

His

Pro

Ser

Phe

465

His

Met

Pro

Arg

545

Asp

Lys

290

Tyr Gly Pro Val

Gly

Arg

Ser

Asn

370

Val

Leu

Phe

Leu

450

Ser

Cys

Ser

Lys

530

Asp

Phe

His

Met

Cys

Cys

355

Pro

Ser

Leu

Thr

435

Arg

Asn

Asp

Leu

515

Glu

Asn

Val Gly

325
Leu Asn
340

Lys Lys

Lys Val

Asp Lys

Cys Arg

405

Pro Lys

420

Phe Tyr

Lys Tyr

Met Gln

Leu Leu

500

Asn His

Val His

Leu Gly

Ser

310

Met

Leu

Tyr

Tyr

390

Arg

Leu

Cys

470

Asp

Asn

Leu

Pro

Cys

550

GIn Thr Gln Phe

565

295

Ser Glu

Leu Met

Ile Leu

Ile Tyr

360
Tyr Gly
375

Tyr Ser

Pro Asn

Leu His

Asp Pro

440
Gly Ser
455

Leu Phe

Thr Phe

Leu Thr

Leu Lys

520

Leu Val

535

Ser Cys

Asn Leu

Val Ile

Asp Gly

330
Ile Ser
345

Leu Asn

Pro Ala

Phe Asn

GIn His

410
Phe Ala
425

Gln Trp

Gly Phe

Val Gly

Glu Asn

490

Pro Ala

505

Asn Pro

Gln Cys

Asn Pro

Thr Val

570

Glu Thr Leu Pro Tyr Gly Arg Pro

300
Lys Ala
315

Leu Lys

Asp His

Lys Tyr

Ala Arg

380
Tyr Glu
395

Phe Lys

Lys Ser

Gln Leu

His Gly

Tyr Gly

475

Ile Glu

Pro Asn

Val Tyr

Pro Phe

540

Ser Ile

555

Ala Glu

Arg Val

Leu Gln Arg

Glu Leu Asn
335
Gly Met Glu
350
Leu Gly Asp
365

Leu Arg Pro

Pro Tyr Leu
415
Asp Arg Ile
430
Ala Leu Asn
445

Ser Asp Asn

Pro Gly Phe

Val Tyr Asn
495
Asn Gly Thr
510
Thr Pro Lys
525

Thr Arg Asn

Leu Pro Ile

Glu Lys Ile
575

Leu Gln Lys

_82_

Val
320

Leu

Val

Ser

Arg

400

Lys

Pro

Val

Lys

480

Leu

His

His

Pro

Glu

560

Ile

Glu
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[2004]
[2005]
[2006]
[2007]
[2008]
[2009]
[2010]
[2011]
[2012]
[2013]
[2014]
[2015]
[2016]
[2017]
[2018]
[2019]
[2020]
[2021]
[2022]
[2023]
[2024]
[2025]
[2026]
[2027]
[2028]
[2029]
[2030]
[2031]
[2032]
[2033]
[2034]
[2035]
[2036]
[2037]
[2038]

[2039]

Asn

Asp

625

Arg

Thr

Ser

Met

Leu

705

Pro

Leu

Thr

Pro

Arg

785

Trp

Glu

Ser

Asp

Thr

Asp

610

Ser

Lys

Ser

Tyr

690

Arg

Val

Arg

His

Leu

770

Thr

Val

His

Asp

580
Ile Cys
595

Ile Leu

Phe Ser

Pro Leu

Val Ser

660

Gln Ser

Lys Tyr

Phe Asp

Gln Lys

740
Phe Phe
755

His Cys

Asp Asn

Ile Thr
820
Ile Leu

835

Leu

Met

Thr

Ser

645

Tyr

Tyr

Phe

Phe
725

Arg

Ser

Leu

805

Gly

Lys

Arg Ser Gly Ser

850

Leu Leu Phe Val Ser

Leu Ser

Pro Leu

615
Glu Asp
630

Pro Val

Gly Phe

Ser Glu

Gln Val

695

Glu Glu

710

Asp Tyr

Arg Val

Val Leu

Asn Leu

775

Glu Ser

790

Leu Met

Leu Ser

Leu Lys

600

Trp

Phe

His

Leu

Arg

Asp

Thr

760

Asp

Cys

Leu

Phe

Thr
840

585

His

Thr

Ser

Lys

Ser

665

Leu

Trp

Asn

Arg

745

Ser

Thr

Val

His

Tyr

825

His

Gly Gly Ser Met

855

Gln Phe

Ser Tyr

Asn Cys

635
Cys Ser
650

Pro Pro

Leu Thr

Arg Tyr

Gly Val

715
Arg Cys
730

Asn Gln

Cys Lys

Leu Ala

His Gly

795

Arg Ala

810

Gln Gln

Leu Pro

Lys Trp

Met

Thr

620

Leu

Phe

Thr

Phe

700

Asn

Asp

Asp

Phe

780

Lys

Arg

Arg

Thr

Val
860

Gly Ser Ala Phe Ser Arg Gly

Ser

605

Val

Tyr

Tyr

Leu

Asn

685

His

Val

Ser

Thr

765

His

Lys

Phe

845

Thr

Val

590

Gly Tyr Ser

Asp Arg Asn

Gln Asp Phe
640
Lys Asn Asn
655
Asn Lys Asn
670

Ile Val Pro

Asp Thr Leu

Val Ser Gly
720

Leu Glu Asn

Leu Ile Pro
750

Ser Gln Thr

Leu Pro His

Asp Ser Ser
800
Thr Asp Val
815
Glu Pro Val
830

Ser Gln Glu

Phe Leu Leu

Phe Arg Arg
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[2040]
[2041]
[2042]
[2043]
[2044]
[2045]
[2046]
[2047]
[2048]
[2049]
[2050]
[2051]
[2052]
[2053]
[2054]
[2055]
[2056]
[2057]
[2058]
[2059]
[2060]
[2061]
[2062]
[2063]
[2064]
[2065]
[2066]
[2067]
[2068]
[2069]
[2070]
[2071]
[2072]
[2073]
[2074]

[2075]

865 870 875 880

Glu Ala His Lys Ser Glu Ile Ala His Arg Tyr Asn Asp Leu Gly Glu
885 890 895

GIn His Phe Lys Gly Leu Val Leu Ile Ala Phe Ser Gln Tyr Leu Gln

900 905 910
Lys Cys Ser Tyr Asp Glu His Ala Lys Leu Val Gln Glu Val Thr Asp
915 920 925
Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Ala Asn Cys Asp Lys
930 935 940

Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Ala Ile Pro Asn Leu

945 950 955 960

Arg Glu Asn Tyr Gly Glu Leu Ala Asp Cys Cys Thr Lys Gln Glu Pro
965 970 975

Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Ser Leu

980 985 990

Pro Pro Phe Glu Arg Pro Glu Ala Glu Ala Met Cys Thr Ser Phe Lys

995 1000 1005

Glu Asn Pro Thr Thr Phe Met Gly His Tyr Leu His Glu Val Ala
1010 1015 1020

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Tyr Tyr Ala
1025 1030 1035

Glu Gln Tyr Asn Glu Ile Leu Thr Gln Cys Cys Ala Glu Ala Asp
1040 1045 1050

Lys Glu Ser Cys Leu Thr Pro Lys Leu Asp Gly Val Lys Glu Lys
1055 1060 1065

Ala Leu Val Ser Ser Val Arg Gln Arg Met Lys Cys Ser Ser Met
1070 1075 1080

Gln Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg
1085 1090 1095

Leu Ser GIn Thr Phe Pro Asn Ala Asp Phe Ala Glu Ile Thr Lys
1100 1105 1110

Leu Ala Thr Asp Leu Thr Lys Val Asn Lys Glu Cys Cys His Gly
1115 1120 1125

Asp Leu Leu Glu Cys Ala Asp Asp Arg Ala Glu Leu Ala Lys Tyr
1130 1135 1140

Met Cys Glu Asn Gln Ala Thr Ile Ser Ser Lys Leu Gln Thr Cys
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[2076]
[2077]
[2078]
[2079]
[2080]
[2081]
[2082]
[2083]
[2084]
[2085]
[2086]
[2087]
[2088]
[2089]
[2090]
[2091]
[2092]
[2093]
[2094]
[2095]
[2096]
[2097]
[2098]
[2099]
[2100]
[2101]
[2102]
[2103]
[2104]
[2105]
[2106]
[2107]
[2108]
[2109]
[2110]

[2111]

1145 1150

1155

Cys Asp Lys Pro Leu Leu Lys Lys Ala His Cys Leu Ser Glu Val

1160 1165
Glu His Asp Thr Met Pro Ala Asp Leu Pro Ala

1175 1180

1170
Ile Ala Ala Asp

1185

Phe Val Glu Asp Gln Glu Val Cys Lys Asn Tyr Ala Glu Ala Lys

1190 1195

1200

Asp Val Phe Leu Gly Thr Phe Leu Tyr Glu Tyr Ser Arg Arg His

1205 1210

1215

Pro Asp Tyr Ser Val Ser Leu Leu Leu Arg Leu Ala Lys Lys Tyr

1220 1225

1230

Glu Ala Thr Leu Glu Lys Cys Cys Ala Glu Ala Asn Pro Pro Ala

1235 1240

1245

Cys Tyr Gly Thr Val Leu Ala Glu Phe Gln Pro Leu Val Glu Glu

1250 1255

1260

Pro Lys Asn Leu Val Lys Thr Asn Cys Asp Leu Tyr Glu Lys Leu

1265 1270

1275

Gly Glu Tyr Gly Phe Gln Asn Ala Ile Leu Val Arg Tyr Thr Gln

1280 1285

1290

Lys Ala Pro Gln Val Ser Thr Pro Thr Leu Val Glu Ala Ala Arg

1295 1300

1305

Asn Leu Gly Arg Val Gly Thr Lys Cys Cys Thr Leu Pro Glu Asp

1310 1315

1320

Gln Arg Leu Pro Cys Val Glu Asp Tyr Leu Ser Ala Ile Leu Asn

1325 1330

1335

Arg Val Cys Leu Leu His Glu Lys Thr Pro Val Ser Glu His Val

1340 1345

1350

Thr Lys Cys Cys Ser Gly Ser Leu Val Glu Arg Arg Pro Cys Phe

1355 1360

1365

Ser Ala Leu Thr Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Lys

1370 1375

1380

Ala Glu Thr Phe Thr Phe His Ser Asp Ile Cys Thr Leu Pro Glu

1385 1390

1395

Lys Glu Lys Gln Ile Lys Lys Gln Thr Ala Leu Ala Glu Leu Val

1400 1405

1410

Lys His Lys Pro Lys Ala Thr Ala Glu Gln Leu Lys Thr Val Met
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[2112]
[2113]
[2114]
[2115]
[2116]
[2117]
[2118]
[2119]

[2120]

[2121]
[2122]
[2123]
[2124]
[2125]
[2126]
[2127]
[2128]
[2129]
[2130]
[2131]
[2132]
[2133]
[2134]
[2135]
[2136]
[2137]
[2138]
[2139]
[2140]
[2141]
[2142]
[2143]
[2144]
[2145]

[2146]

1415

1420

1425

Asp Asp Phe Ala Gln Phe Leu Asp Thr Cys Cys Lys Ala Ala Asp

1430

Lys Asp Thr Cys Phe Ser Thr

1445

1435

1440

Glu Gly Pro Asn Leu Val Thr Arg

1450

1455

Cys Lys Asp Ala Leu Ala Arg Ser Trp Ser His Pro Gln Phe Glu

1460

Lys

o

e
fl

-z N
o>
folr
I
uj

1465

N o)F WE: NPPLE] A% D B e

AE WS 22 - ENPP7-NPP3-Fc A ¥:

1470

Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu

1

Ala Pro Gly Ala**Lys Gln Gly Ser Cys Arg Lys Lys Cys Phe Asp Ala

20

5

10

25

Ser Phe Arg Gly Leu Glu Asn Cys Arg Cys

35
Arg Gly Asp Cys
50
Arg Ile Trp Met
65

Ser Leu Cys Ser

Ala Asp Tyr Lys
100

Asn Cys Asp Thr

115
Pro Pro Val Ile
130
Tyr Thr Trp Asp
145

Gly Ile His Ser

Pro Asn His Tyr

180

Cys

Cys

Cys

85

Ser

Leu

Thr

Lys

165

Thr

Trp Asp

55
Asn Lys
70

Ser Asp

Val Cys

Gln Gln

Phe Ser

135

Leu Met

150

Tyr Met

Ile Val

Ile Ile Asp Asn Asn Met Tyr

40

Phe Glu Asp

Phe Arg Cys

Asp Cys Leu
90
Gln Gly Glu
105
Ser Gln Cys
120

Met Asp Gly

Pro Asn Ile

Arg Ala Met

170

Thr Gly Leu
185

Asp Val Asn

15

30
Asp Val Ala Cys Lys
45
Thr Cys Val Glu Ser
60
Gly Glu Arg Leu Glu
75

Gln Arg Lys Asp Cys

Thr Ser Trp Leu Glu
110
Pro Glu Gly Phe Asp
125
Phe Arg Ala Glu Tyr
140
Asn Lys Leu Lys Thr
155
Tyr Pro Thr Lys Thr
175
Tyr Pro Glu Ser His
190

Leu Asn Lys Asn Phe
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Asp

Thr

Leu

Leu

Cys

160

Phe

Ser
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[2147]
[2148]
[2149]
[2150]
[2151]
[2152]
[2153]
[2154]
[2155]
[2156]
[2157]
[2158]
[2159]
[2160]
[2161]
[2162]
[2163]
[2164]
[2165]
[2166]
[2167]
[2168]
[2169]
[2170]
[2171]
[2172]
[2173]
[2174]
[2175]
[2176]
[2177]
[2178]
[2179]
[2180]
[2181]

[2182]

Leu

Met

225

Trp

Met

Leu

Met

Ser

305

Met

Met

Tyr

Phe

385

Lys

Arg

Val

Gly

Ile

465

Pro

Ser

210

Trp

Pro

Pro

Lys

Tyr

290

Leu

370

Phe

Pro

Leu

Asp

Gly

450

Phe

195

Ser

Leu

Tyr

Trp

275

Phe

Arg

Met

Leu

Tyr

355

Ser

Asp

His

Gln

435

Gly

Leu

Lys Glu Gln Asn

Thr Ala

Ser Glu

Asn Gly

260

Leu Asp

Val Ile

Leu Ala
340

Met Thr

Pro Ala

Phe Asn

Gln His

405

Tyr Ala

420

Gln Trp

Asn His

Ala His

Met

230

Val

Ser

Leu

Pro

Lys

310

Leu

Asp

Asp

Pro

Ser

390

Phe

Lys

Leu

Gly

Gly

470

215

Tyr

Val

Pro

Asp

295

Lys

His

Tyr

Arg

375

Lys

Asn

Ala

Tyr

455

Pro

Phe Glu Asn Ile Glu Val

200

Asn

Pro

Lys

280

Ser

Leu

Phe

360

Pro

Val

Val

440

Asn

Ser

Tyr

Pro

Gly

Asn

Phe

265

Ser

Arg

Met

345

Pro

Arg

Tyr

Arg

425

Arg

Asn

Phe

Asn

Ala Trp

Leu Lys
235

Gly Ser

Glu Arg

Val Val

315
Asn Leu
330

Asp Gln

Arg Ile

Val Arg

395
Leu Thr
410

Ile Asp

Ser Lys

Glu Phe

Lys Glu

475

Leu Met

Trp

220

Phe

Arg

Pro

300

Asp

His

Thr

Asn

Asn

380

Asn

Pro

Lys

Ser

Arg

460

Lys

Cys

205

His

Pro

Arg

285

His

Asn

Tyr

Phe

365

Leu

Asp

Val

Asn

445

Ser

Thr

Gly

Thr

Ser

Ser

270

Phe

Cys

Cys

350

Phe

Pro

Ser

Leu

His

430

Thr

Met

Glu

Gln Pro

Tyr Phe

240
Ile Tyr
255

Thr Leu

Tyr Thr

Pro Val

Phe Gly

320
Val Asn
335

Asn Lys

Tyr Met

His Asp

Cys Arg

400

Pro Lys

415

Leu Phe

Asn Cys

Glu Ala

Val Glu
480

Asp Leu Leu Arg
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[2183]
[2184]
[2185]
[2186]
[2187]
[2188]
[2189]
[2190]
[2191]
[2192]
[2193]
[2194]
[2195]
[2196]
[2197]
[2198]
[2199]
[2200]
[2201]
[2202]
[2203]
[2204]
[2205]
[2206]
[2207]
[2208]
[2209]
[2210]
[2211]
[2212]
[2213]
[2214]
[2215]
[2216]
[2217]

[2218]

Ile GIn Pro Ala

Leu

Phe

Cys

545

Asn

Cys

Arg

Ser

625

Val

Asn

Asp

Lys

705

Phe

Lys

Val

Lys

Ser

530

Phe

Met

Leu

Leu

Met

610

Pro

Pro

Ser

690

His

Asp

His

Leu

500
Val Pro
515
Val Cys
Cys Pro

Leu Asn

Pro Phe

580
Leu Tyr
595

Pro Met

Leu Pro

Pro Ser

Thr His

660
Gln Tyr
675

Phe Arg

Ala Thr

Tyr Asn

Leu Ala
740
Thr Ser

755

485

Pro

Phe

His

Leu

565

His

Trp

Pro

Asp

Lys

Tyr
725

Asn

Cys

Gly Trp Leu Asp Val

Asn Asn Gly

Tyr Glu Pro
520
Phe Ala Asn
535
Leu Gln Asn
550

Thr Gln Glu

Arg Pro Arg

Arg Glu Tyr
600
Ser Ser Tyr
615
Thr Val Pro
630

Ser Gln Lys

Phe Leu Tyr

Ala Leu Ile
630
Met Trp Asp
695
Arg Asn Gly
710

Asp Gly His

Thr Asp Val

Lys Asn Lys

760

Leu Pro Phe

Thr

505

Ser

Pro

Ser

Val

585

Val

Thr

Asp

Cys

Pro

665

Thr

Tyr

Val

Phe

Pro

745

Ser

Ile

490

His

His

Leu

Thr

570

Leu

Ser

Val

Cys

Ser

650

Pro

Ser

Phe

Asn

Asp

730

Ile

His

Ile

Gly

Ala

Pro

555

Thr

Pro

Leu

635

Phe

Asn

His

Val

715

Ala

Pro

Thr

Pro

Ser

Glu

Thr

540

Leu

Lys

Phe

620

Arg

Tyr

Ser

Leu

Ser

700

Val

Pro

Thr

Pro

His

495
Leu Asn His
510

Glu Val Ser

Glu Ser Leu

Glu Gln Val

Thr Val Lys
575
Asn Val Asp
590
Gly Lys Ala
605

Leu Gly Asp

Ala Asp Val

Leu Ala Asp

655

Asn Arg Thr
670

Val Pro Met

685

Val Leu Leu

Ser Gly Pro

Asp Glu Ile
735
His Tyr Phe
750
Glu Asn Cys
765

Arg Pro Thr

_88_

Leu

Lys

Asp

Asn

560

Val

His

Met

Thr

Arg

640

Lys

Ser

Tyr

720

Thr

Val

Pro

Asn
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[2219]
[2220]
[2221]
[2222]
[2223]
[2224]
[2225]
[2226]
[2227]
[2228]
[2229]
[2230]
[2231]
[2232]
[2233]
[2234]
[2235]
[2236]
[2237]
[2238]
[2239]
[2240]
[2241]
[2242]
[2243]
[2244]
[2245]
[2246]
[2247]
[2248]
[2249]
[2250]
[2251]
[2252]
[2253]

[2254]

770 775 780
Val Glu Ser Cys Pro Glu Gly Lys Pro Glu Ala Leu Trp Val Glu Glu
785 790 795 800
Arg Phe Thr Ala His Ile Ala Arg Val Arg Asp Val Glu Leu Leu Thr
805 810 815
Gly Leu Asp Phe Tyr Gln Asp Lys Val Gln Pro Val Ser Glu Ile Leu
820 825 830
Gln Leu Lys Thr Tyr Leu Pro Thr Phe Glu Thr Thr Ile Asp Lys Thr
835 840 845
His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
850 855 860
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
865 870 875 880
Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
885 890 895
Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
900 905 910
Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val
915 920 925
Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
930 935 940
Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
945 950 955 960
Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
965 970 975
Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys

980 985 990

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser

995 1000 1005
Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
1010 1015 1020
Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
1025 1030 1035
Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
1040 1045 1050

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
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[2255]
[2256]
[2257]

[2258]

[2259]
[2260]
[2261]
[2262]
[2263]
[2264]
[2265]
[2266]
[2267]
[2268]
[2269]
[2270]
[2271]
[2272]
[2273]
[2274]
[2275]
[2276]
[2277]
[2278]
[2279]
[2280]
[2281]
[2282]
[2283]
[2284]
[2285]
[2286]
[2287]
[2288]

[2289]

1055 1060

Ser Pro Gly Lys

1070
T WEAs FEE ME; ole UE
71 Fe A& yehd
A WS 23 - ENPP71-9H4-w]

1065

© NPP39] A2k Bl

ko

Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu

1 5

10

15

Ala Pro Gly Ala Gly Leu Lys**Pro Ser Cys Ala Lys Glu Val Lys Ser

20 25

Cys Lys Gly Arg Cys Phe Glu Arg Thr

35 40

Cys Val Leu Gly Asn Cys

55

Pro His Ile Trp Thr

70

Lys Arg Leu Thr Arg Ser Leu Cys

85

Asp Lys Gly Asp Cys Cys Ile Asn Tyr

100 105

Lys Ser Trp Val Pro Cys Glu

115 120

Pro Gly Phe Thr Pro Pro Thr

130 135

Phe Arg Tyr Leu His Thr Trp

145 150

Ser Lys Leu Lys Lys Cys Gly Thr Tyr

165

Tyr Pro Thr Lys Thr Phe Pro Asn His

180 185

Tyr Pro Glu Ser His [le Ile Asp

195 200

Met Asn Ser Phe Ser Leu Lys Ser

210 215

Trp Tyr Lys Gly Glu Pro Ile Trp Val

225 230

Phe

Cys

Cys

90

Ser

Ser

Leu

Thr

170

Tyr

Asn

Lys

Thr

Gly Asn

Leu Asp

60
Asn Lys
75

Cys Ser

Ser Val

Ile Asn

Leu Phe

140
Gly Leu
155

Lys Asn

Ser Ile

Lys Met

Glu Lys

220

Ala Lys

235

30
Cys Arg Cys
45
Tyr Gln Glu

Phe Arg Cys

Asp Asp Cys
95

Cys Gln Gly

110

Pro Gln

125

Leu Asp

Ser

Leu Pro Val

Met Arg Pro
175

Val Thr Gly

190

Tyr Asp Pro

205

Phe

Asn Pro

Tyr Gln Gly
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Asp

Thr

80

Lys

Glu

Cys

160

Val

Leu

Lys

Glu

Leu

240

g= A
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[2290]
[2291]
[2292]
[2293]
[2294]
[2295]
[2296]
[2297]
[2298]
[2299]
[2300]
[2301]
[2302]
[2303]
[2304]
[2305]
[2306]
[2307]
[2308]
[2309]
[2310]
[2311]
[2312]
[2313]
[2314]
[2315]
[2316]
[2317]
[2318]
[2319]
[2320]
[2321]
[2322]
[2323]
[2324]

[2325]

Lys

Arg

His

305

Val

Leu

Val

Ser

385

Arg

Lys

Pro

Val

465

Lys

Leu

His

Ser Gly

Phe Pro

Arg Ile

275
Pro His
290

Ser Tyr

Asp Gly

His Arg

Gly Ser

355
Lys Asn
370

Asp Val

Asn Leu

His Phe

Pro Leu

435

Ser Glu

450

Phe Ser

His Gly

Met Cys

Gly Ser

515

Thr

Asp

260

Leu

Phe

Met

Cys

340

Cys

Pro

Ser

Leu

420

Thr

Arg

Asn

Ile

Asp

500

Phe

245

Tyr

Pro

Val

325

Leu

Lys

Lys

Asp

Cys

405

Pro

Phe

Lys

Met

Leu

Phe Trp Pro Gly Ser

Tyr Lys

Val Leu

Thr Leu

295
Val Ser
310

Gly Met

Asn Leu

Lys Tyr

Val Ile

375

Lys Tyr

390

Arg Glu

Lys Arg

Tyr Leu

Tyr Cys

455

Leu Asn

Leu Asn His Leu

Met

280

Tyr

Ser

Leu

360

Tyr

Tyr

Pro

Leu

Asp

440

Leu

Thr

Leu

Leu

520

Tyr
265

Trp

Leu

Met

Leu

345

Tyr

Ser

Asn

His

425

Pro

Ser

Phe

Phe

Thr

505

Lys

250

Asn

Leu

Val

Asp

330

Leu

Pro

Phe

410

Phe

Val

Glu

490

Pro

Asn

Asp

Gly

315

Gly

Ser

Asn

Asn
395

His

Trp

Phe

Gly

475

Asn

Ala

Pro

Val

Ser

Leu

Pro

300

Lys

Leu

Asp

Lys

380

Tyr

Phe

Lys

His

460

Tyr

Ile

Pro

Val

Val

Pro

285

Asp

Lys

His

Tyr

365

Arg

Lys

Ser

Leu

445

Glu

Asn

Tyr

525

[le Asn

255
Pro Phe
270

Lys Asp

Ser Ser

Leu Gln

Glu Leu

335
Gly Met
350

Leu Gly

Leu Arg

Pro Tyr

415
Asp Arg
430

Ala Leu

Ser Asp

Pro Gly

Val Tyr

495
Asn Gly
510

Thr Pro
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Arg
320

Asn

Asp

Pro

400

Leu

Asn

Asn

Phe

480

Asn

Thr

Lys
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[2326]
[2327]
[2328]
[2329]
[2330]
[2331]
[2332]
[2333]
[2334]
[2335]
[2336]
[2337]
[2338]
[2339]
[2340]
[2341]
[2342]
[2343]
[2344]
[2345]
[2346]
[2347]
[2348]
[2349]
[2350]
[2351]
[2352]
[2353]
[2354]
[2355]
[2356]
[2357]
[2358]
[2359]
[2360]

[2361]

His

Pro

545

Ser

Asn

625

Phe

Asn

Asn

Pro

Leu

705

Asn

Pro

Thr

His

785

Pro

530

Arg

Asp

Lys

Asn

610

Asp

Arg

Thr

Ser

Met

690

Leu

Pro

Leu

Thr

Pro

770

Arg

Lys

Asp

Phe

His

Thr

595

Asp

Ser

Lys

Ser

675

Tyr

Arg

Val

Arg

His

755

Leu

Thr

Ser Trp Val

Glu

Asn

Phe

Pro

Val

660

Lys

Phe

740

Phe

His

Asp

Glu

Val

Leu

Thr

565

Thr

Cys

Leu

Ser

Leu

645

Ser

Ser

Tyr

Asp

725

Lys

Phe

Cys

Asn

Glu

805

His Pro Leu

535
Gly Cys Ser
550

Gln Phe Asn

Leu Pro Tyr

Leu Leu Ser
600
Met Pro Leu
615
Thr Glu Asp
630

Ser Pro Val

Tyr Gly Phe

Tyr Ser Glu
680

Phe Gln Val

710

Phe Asp Tyr

Arg Arg Val

Ile Val Leu
760
Glu Asn Leu
775
Ser Glu Ser
790

Leu Leu Met

Val

Cys

Leu

Trp

Phe

His

Leu

665

Arg

Asp

745

Thr

Asp

Cys

Leu

Gln

Asn

Thr

570

Arg

His

Thr

Ser

Lys

650

Ser

Leu

Trp

Asn

730

Arg

Ser

Thr

Val

His

810

Cys Pro

540
Pro Ser
555

Val Ala

Pro Arg

Gln Phe

Ser Tyr

620
Asn Cys
635

Cys Ser

Pro Pro

Leu Thr

Arg Tyr

700
Gly Val
715

Arg Cys

Asn Gln

Cys Lys

Leu Ala

780
His Gly
795

Arg Ala

Phe

Val

Met

605

Thr

Leu

Phe

Thr

685

Phe

Asn

Asp

Asp

765

Phe

Lys

Arg

Thr

Leu

Leu

590

Ser

Val

Tyr

Tyr

Leu

670

Asn

His

Val

Ser

750

Thr

Ile

His

Ile
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Arg

Pro

Lys

575

Asp

Lys
655

Asn

Asp

Val

Leu

735

Leu

Ser

Leu

Asp

Thr

815

Asn

Lys

Tyr

Arg

Asp

640

Asn

Lys

Val

Thr

Ser

720

Pro

Ser
800

Asp
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[2362]
[2363]
[2364]
[2365]
[2366]
[2367]
[2368]
[2369]
[2370]
[2371]
[2372]
[2373]
[2374]
[2375]
[2376]
[2377]
[2378]
[2379]
[2380]
[2381]
[2382]
[2383]
[2384]
[2385]
[2386]
[2387]
[2388]
[2389]
[2390]
[2391]
[2392]
[2393]
[2394]
[2395]
[2396]

[2397]

Val Glu His Ile
820

Val Ser Asp Ile

835
Glu Asp Gly Gly
850
Leu Leu Phe Val
865

Glu Ala His Lys

GIn His Phe Lys
900

Lys Cys Ser Tyr

915
Phe Ala Lys Thr
930
Ser Leu His Thr
945

Arg Glu Asn Tyr

Glu Arg Asn Glu

980

Pro Pro Phe Glu Arg Pro Glu Ala Glu Ala Met Cys Thr

995

Thr Gly Leu Ser Phe Tyr Gln Gln Arg Lys Glu Pro

825

830

Leu Lys Leu Lys Thr His Leu Pro Thr Phe Ser Gln

840

845

Ser Gly Gly Ser Met Lys Trp Val Thr Phe Leu Leu

855

860

Ser Gly Ser Ala Phe Ser Arg Gly Val Phe Arg Arg

870

875

880

Ser Glu Ile Ala His Arg Tyr Asn Asp Leu Gly Glu

885

890

895

Gly Leu Val Leu Ile Ala Phe Ser Gln Tyr Leu Gln

905

910

Asp Glu His Ala Lys Leu Val Gln Glu Val Thr Asp

920

925

Cys Val Ala Asp Glu Ser Ala Ala Asn Cys Asp Lys

935

940

Leu Phe Gly Asp Lys Leu Cys Ala Ile Pro Asn Leu

950

955

960

Gly Glu Leu Ala Asp Cys Cys Thr Lys Gln Glu Pro

965

970

975

Cys Phe Leu Gln His Lys Asp Asp Asn Pro Ser Leu

985

1000

990

Ser Phe Lys

1005

Glu Asn Pro Thr Thr Phe Met Gly His Tyr Leu His Glu Val Ala

1010

1015

1020

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Tyr Tyr Ala

1025

1030

1035

Glu Gln Tyr Asn Glu Ile Leu Thr Gln Cys Cys Ala Glu Ala Asp

1040

1045

1050

Lys Glu Ser Cys Leu Thr Pro Lys Leu Asp Gly Val

1055

1060

1065

Lys Glu Lys

Ala Leu Val Ser Ser Val Arg Gln Arg Met Lys Cys Ser Ser Met

1070

1075

1080

Gln Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg

1085

1090

1095
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[2398]
[2399]
[2400]
[2401]
[2402]
[2403]
[2404]
[2405]
[2406]
[2407]
[2408]
[2409]
[2410]
[2411]
[2412]
[2413]
[2414]
[2415]
[2416]
[2417]
[2418]
[2419]
[2420]
[2421]
[2422]
[2423]
[2424]
[2425]
[2426]
[2427]
[2428]
[2429]
[2430]
[2431]
[2432]

[2433]

Leu Ser GIn Thr Phe Pro Asn Ala Asp Phe Ala Glu Ile Thr Lys

1100

Leu Ala Thr Asp Leu Thr
1115

Asp Leu Leu Glu Cys Ala
1130

Met Cys Glu Asn Gln Ala
1145

Cys Asp Lys Pro Leu Leu
1160

Glu His Asp Thr Met Pro
1175

Phe Val Glu Asp Gln Glu
1190

Asp Val Phe Leu Gly Thr
1205

Pro Asp Tyr Ser Val Ser
1220

Glu Ala Thr Leu Glu Lys
1235

Cys Tyr Gly Thr Val Leu
1250

Pro Lys Asn Leu Val Lys

1265

1105
Lys Val Asn Lys Glu
1120
Asp Asp Arg Ala Glu
1135
Thr Ile Ser Ser Lys
1150
Lys Lys Ala His Cys
1165
Ala Asp Leu Pro Ala
1180
Val Cys Lys Asn Tyr
1195
Phe Leu Tyr Glu Tyr
1210
Leu Leu Leu Arg Leu
1225
Cys Cys Ala Glu Ala
1240
Ala Glu Phe Gln Pro
1255
Thr Asn Cys Asp Leu

1270

1110
Cys Cys His Gly
1125
Leu Ala Lys Tyr
1140
Leu Gln Thr Cys
1155
Leu Ser Glu Val
1170
Ile Ala Ala Asp
1185
Ala Glu Ala Lys
1200
Ser Arg Arg His
1215
Ala Lys Lys Tyr
1230
Asn Pro Pro Ala
1245
Leu Val Glu Glu
1260
Tyr Glu Lys Leu

1275

Gly Glu Tyr Gly Phe Gln Asn Ala Ile Leu Val Arg Tyr Thr Gln

1280

Lys Ala Pro Gln Val Ser
1295

Asn Leu Gly Arg Val Gly
1310

GIln Arg Leu Pro Cys Val
1325

Arg Val Cys Leu Leu His
1340

Thr Lys Cys Cys Ser Gly

1355

1285
Thr Pro Thr Leu Val
1300
Thr Lys Cys Cys Thr
1315
Glu Asp Tyr Leu Ser
1330
Glu Lys Thr Pro Val
1345
Ser Leu Val Glu Arg
1360

1290
Glu Ala Ala Arg
1305
Leu Pro Glu Asp
1320
Ala Ile Leu Asn
1335
Ser Glu His Val
1350
Arg Pro Cys Phe

1365
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[2434]
[2435]
[2436]
[2437]

[2438]

[2439]
[2440]
[2441]
[2442]
[2443]
[2444]
[2445]
[2446]
[2447]
[2448]
[2449]
[2450]
[2451]
[2452]
[2453]
[2454]
[2455]
[2456]
[2457]
[2458]
[2459]
[2460]
[2461]
[2462]
[2463]
[2464]
[2465]
[2466]
[2467]

[2468]

Ser Ala Leu Thr Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Lys

1370 1375 1380

Ala Glu Thr Phe Thr Phe His Ser Asp Ile Cys Thr Leu

1385 1390 1395

o
1= Fe

E]
e}

A W3 24 - ENPP7-NPP3-9h4-4]

r e
me,

N

to ol

N

>
e >
AW )
e (n

r

Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu

qd; o] WE: NPP3Q AlZF 5 xx = AT

1 5 10 15
Ala Pro Gly Ala**Lys Gln Gly Ser Cys Arg Lys Lys Cys Phe Asp Ala
20 25 30
Ser Phe Arg Gly Leu Glu Asn Cys Arg Cys Asp Val Ala Cys Lys Asp
35 40 45
Arg Gly Asp Cys Cys Trp Asp Phe Glu Asp Thr Cys Val Glu Ser Thr
50 55 60
Arg Ile Trp Met Cys Asn Lys Phe Arg Cys Gly Glu Arg Leu Glu Ala
65 70 75 80
Ser Leu Cys Ser Cys Ser Asp Asp Cys Leu Gln Arg Lys Asp Cys Cys
85 90 95
Ala Asp Tyr Lys Ser Val Cys Gln Gly Glu Thr Ser Trp Leu Glu Glu
100 105 110
Asn Cys Asp Thr Ala Gln Gln Ser Gln Cys Pro Glu Gly Phe Asp Leu
115 120 125
Pro Pro Val Ile Leu Phe Ser Met Asp Gly Phe Arg Ala Glu Tyr Leu
130 135 140
Tyr Thr Trp Asp Thr Leu Met Pro Asn Ile Asn Lys Leu Lys Thr Cys
145 150 155 160
Gly Ile His Ser Lys Tyr Met Arg Ala Met Tyr Pro Thr Lys Thr Phe
165 170 175
Pro Asn His Tyr Thr Ile Val Thr Gly Leu Tyr Pro Glu Ser His Gly
180 185 190
Ile Ile Asp Asn Asn Met Tyr Asp Val Asn Leu Asn Lys Asn Phe Ser
195 200 205
Leu Ser Ser Lys Glu Gln Asn Asn Pro Ala Trp Trp His Gly Gln Pro
210

215 220

Met Trp Leu Thr Ala Met Tyr Gln Gly Leu Lys Ala Ala Thr Tyr Phe
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[2469]
[2470]
[2471]
[2472]
[2473]
[2474]
[2475]
[2476]
[2477]
[2478]
[2479]
[2480]
[2481]
[2482]
[2483]
[2484]
[2485]
[2486]
[2487]
[2488]
[2489]
[2490]
[2491]
[2492]
[2493]
[2494]
[2495]
[2496]
[2497]
[2498]
[2499]
[2500]
[2501]
[2502]
[2503]

[2504]

225

Trp

Met

Leu

Met

Ser

305

Met

Met

Tyr

Phe

385

Lys

Arg

Val

Ile

465

Pro

Ile

Leu

Pro Gly

Pro Tyr

Lys Trp

275

Tyr Phe

290

Ala Arg

Leu Met

Ile Leu

Glu Tyr

355

370

Phe Ser

Pro Asp

Leu His

Asp Gln

435

Gly Gly

450

Phe Leu

Phe Glu

Gln Pro

Lys Val

Ser Glu

Asn Gly
260

Leu Asp

Val Ile

Leu Ala
340

Met Thr

Pro Ala

Phe Asn

405
Tyr Ala
420

Gln Trp

Asn His

Ala His

Asn Ile

485

Ala Pro

500

230

Val Ala

Ser Val

Leu Pro

Pro Asp

295
Lys Ala
310

Leu Lys

Asp His

Asp Tyr

Pro Arg

375
Ser Glu
390

Phe Lys

Lys Asn

Leu Ala

Gly Tyr

455
Gly Pro
470

Glu Val

Ile Asn Gly

Pro

Lys

280

Ser

Leu

Phe

360

Pro

Val

Val

440

Asn

Ser

Tyr

Phe

265

Ser

Arg

Met

345

Pro

Arg

Tyr

Arg

425

Arg

Asn

Phe

Asn

Asn Asn Gly Thr

Pro Phe Tyr Glu Pro

505

Ser

250

Val

Asn

330

Asp

Arg

Val

Leu

410

Ser

Lys

Leu

490

His

His

235

Ser Phe Pro Ser

Glu Arg

Arg Pro

His Ala

300
Val Asp
315

Leu His

Gln Thr

Ile Asn

His Asn

380
Arg Asn
395

Thr Pro

Asp Lys

Lys Ser

Phe Arg

460

Glu Lys

475

Met Cys

Gly Ser

Ala Glu

Ile

Arg

285

His

Asn

Tyr

Phe

365

Leu

Asp

Val

Asn

445

Ser

Thr

Asp

Leu

Glu

Ser
270

Phe

Cys

Cys

350

Phe

Pro

Ser

Leu

His

430

Thr

Met

Glu

Leu

Asn

510

Val
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240
[le Tyr
255

Thr Leu

Tyr Thr

Pro Val

Phe Gly

320
Val Asn
335

Asn Lys

Tyr Met

His Asp

Cys Arg

400
Pro Lys
415

Leu Phe

Asn Cys

Glu Ala

Val Glu

480

Leu Arg

495

His Leu

Ser Lys
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[2505]
[2506]
[2507]
[2508]
[2509]
[2510]
[2511]
[2512]
[2513]
[2514]
[2515]
[2516]
[2517]
[2518]
[2519]
[2520]
[2521]
[2522]
[2523]
[2524]
[2525]
[2526]
[2527]
[2528]
[2529]
[2530]
[2531]
[2532]
[2533]
[2534]
[2535]
[2536]
[2537]
[2538]
[2539]

[2540]

515
Phe Ser Val
530
Cys Phe Cys
545

Gln Met Leu

Asn Leu Pro

Cys Leu Leu
595
Arg Met Pro
610
Ser Pro Leu
625

Val Pro Pro

Asn Ile Thr

Asp Ser Gln
675
Glu Glu Phe
690
Lys His Ala
705

Phe Asp Tyr

Lys His Leu

Val Leu Thr
755
Gly Trp Leu
770
Val Glu Ser
785

Arg Phe Thr

Cys

Pro

Asn

Phe

580

Tyr

Met

Pro

Ser

His

660

Tyr

Arg

Thr

Asn

740

Ser

Asp

Cys

Ala

520

Gly Phe Ala Asn Pro Leu Pro Thr

His

Leu

565

His

Trp

Pro

Asp

Lys

Tyr

725

Asn

Cys

Val

Pro

His

535
Leu Gln Asn
550

Thr Gln Glu

Arg Pro Arg

Arg Glu Tyr
600
Ser Ser Tyr
615
Thr Val Pro
630

Ser Gln Lys

Phe Leu Tyr

Ala Leu Ile
680
Met Trp Asp
695
Arg Asn Gly
710

Asp Gly His

Thr Asp Val

Lys Asn Lys
760
Leu Pro Phe
775
Glu Gly Lys
790

Ile Ala Arg

Ser

Val

585

Val

Thr

Asp

Cys

Pro

665

Thr

Tyr

Val

Phe

Pro

745

Ser

Ile

Pro

Val

540
Thr Gln Leu
555
[le Thr Ala
570

Leu Gln Lys

Ser Gly Phe

Val Pro Gln
620
Cys Leu Arg
635
Ser Phe Tyr
650

Pro Ala Ser

Ser Asn Leu

Phe His Ser
700
Asn Val Val
715
Asp Ala Pro
730

Ile Pro Thr

His Thr Pro

Ile Pro His

780

Glu Ala Leu
795

Arg Asp Val

525

Glu Ser Leu Asp

Glu Gln Val Asn
560

Thr Val Lys Val

575
Asn Val Asp His
590
Gly Lys Ala Met
605

Leu Gly Asp Thr

Ala Asp Val Arg
640

Leu Ala Asp Lys

655
Asn Arg Thr Ser
670
Val Pro Met Tyr
685

Val Leu Leu Ile

Ser Gly Pro Ile
720

Asp Glu Ile Thr

735
His Tyr Phe Val
750
Glu Asn Cys Pro
765

Arg Pro Thr Asn

Trp Val Glu Glu
800

Glu Leu Leu Thr
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[2541]
[2542]
[2543]
[2544]
[2545]
[2546]
[2547]
[2548]
[2549]
[2550]
[2551]
[2552]
[2553]
[2554]
[2555]
[2556]
[2557]
[2558]
[2559]
[2560]
[2561]
[2562]
[2563]
[2564]
[2565]
[2566]
[2567]
[2568]
[2569]
[2570]
[2571]
[2572]
[2573]
[2574]
[2575]

[2576]

Gly

Gln

Ser

Phe

865

Phe

Leu

Tyr

Val

Cys

945

Pro

Pro

Ser

Glu

Tyr

Glu

Lys

Ser

805 810 815
Leu Asp Phe Tyr Gln Asp Lys Val Gln Pro Val Ser Glu Ile Leu
820 825 830
Leu Lys Thr Tyr Leu Pro Thr Phe Glu Thr Thr Ile Gly Gly Gly
835 840 845
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Met Lys Trp Val Thr
850 855 860
Leu Leu Leu Leu Phe Val Ser Gly Ser Ala Phe Ser Arg Gly Val
870 875 880
Arg Arg Glu Ala His Lys Ser Glu Ile Ala His Arg Tyr Asn Asp
885 890 895
Gly Glu Gln His Phe Lys Gly Leu Val Leu Ile Ala Phe Ser Gln
900 905 910
Leu Gln Lys Cys Ser Tyr Asp Glu His Ala Lys Leu Val Gln Glu
915 920 925
Thr Asp Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Ala Asn
930 935 940
Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Ala Ile
950 955 960
Asn Leu Arg Glu Asn Tyr Gly Glu Leu Ala Asp Cys Cys Thr Lys
965 970 975
Glu Pro Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn

980 985 990

Ser Leu Pro Pro Phe Glu Arg Pro Glu Ala Glu Ala Met Cys Thr

995 1000 1005
Phe Lys Glu Asn Pro Thr Thr Phe Met Gly His Tyr Leu His
1010 1015 1020
Val Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu
1025 1030 1035
Tyr Ala Glu Gln Tyr Asn Glu Ile Leu Thr Gln Cys Cys Ala
1040 1045 1050
Ala Asp Lys Glu Ser Cys Leu Thr Pro Lys Leu Asp Gly Val
1055 1060 1065
Glu Lys Ala Leu Val Ser Ser Val Arg Gln Arg Met Lys Cys
1070 1075 1080

Ser Met GIln Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala
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[2577]
[2578]
[2579]
[2580]
[2581]
[2582]
[2583]
[2584]
[2585]
[2586]
[2587]
[2588]
[2589]
[2590]
[2591]
[2592]
[2593]
[2594]
[2595]
[2596]
[2597]
[2598]
[2599]
[2600]
[2601]
[2602]
[2603]
[2604]
[2605]
[2606]
[2607]
[2608]
[2609]
[2610]
[2611]

[2612]

1085 1090

1095

Val Ala Arg Leu Ser Gln Thr Phe Pro Asn Ala Asp Phe Ala Glu

1100 1105

1110

Ile Thr Lys Leu Ala Thr Asp Leu Thr Lys Val Asn Lys Glu Cys

1115 1120

1125

Cys His Gly Asp Leu Leu Glu Cys Ala Asp Asp Arg Ala Glu Leu

1130 1135
Ala Lys Tyr Met Cys Glu Asn Gln

1145 1150

Ala Thr Ile

1140
Ser Ser Lys Leu

1155

Gln Thr Cys Cys Asp Lys Pro Leu Leu Lys Lys Ala His Cys Leu

1160 1165
Ser Glu Val Glu His Asp Thr Met
1175 1180
Ala Ala Asp Phe Val Glu Asp Gln

1190 1195

Pro Ala Asp

Glu Val Cys

1170
Leu Pro Ala Ile
1185
Lys Asn Tyr Ala

1200

Glu Ala Lys Asp Val Phe Leu Gly Thr Phe Leu Tyr Glu Tyr Ser

1205 1210

Arg Arg His Pro Asp Tyr Ser Val
1220 1225

Lys Lys Tyr Glu Ala Thr Leu Glu
1235 1240

Pro Pro Ala Cys Tyr Gly Thr Val
1250 1255

Val Glu Glu Pro Lys Asn Leu Val
1265 1270

Glu Lys Leu Gly Glu Tyr Gly Phe
1280 1285

Tyr Thr Gln Lys Ala Pro Gln Val
1295 1300

Ala Ala Arg Asn Leu Gly Arg Val
1310 1315

Pro Glu Asp Gln Arg Leu Pro Cys
1325 1330

Ile Leu Asn Arg Val Cys Leu Leu

1340 1345

Ser Leu Leu

Lys Cys Cys

Leu Ala Glu

Lys Thr Asn

Gln Asn Ala

Ser Thr Pro

Gly Thr Lys

Val Glu Asp

His Glu Lys

1215
Leu Arg Leu Ala
1230
Ala Glu Ala Asn
1245
Phe Gln Pro Leu
1260
Cys Asp Leu Tyr
1275
Ile Leu Val Arg
1290
Thr Leu Val Glu
1305
Cys Cys Thr Leu
1320
Tyr Leu Ser Ala
1335
Thr Pro Val Ser

1350

Glu His Val Thr Lys Cys Cys Ser Gly Ser Leu Val Glu Arg Arg
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[2613]
[2614]
[2615]
[2616]
[2617]
[2618]
[2619]
[2620]
[2621]
[2622]
[2623]
[2624]
[2625]
[2626]
[2627]

[2628]

[2629]
[2630]
[2631]
[2632]
[2633]
[2634]
[2635]
[2636]
[2637]
[2638]
[2639]
[2640]
[2641]
[2642]
[2643]
[2644]
[2645]
[2646]

[2647]

1355 1360

1365

Pro Cys Phe Ser Ala Leu Thr Val Asp Glu Thr Tyr Val Pro Lys

1370 1375

1380

Glu Phe Lys Ala Glu Thr Phe Thr Phe His Ser Asp Ile Cys Thr

1385 1390

1395

Leu Pro Glu Lys Glu Lys Gln Ile Lys Lys GIn Thr Ala Leu Ala

1400 1405

1410

Glu Leu Val Lys His Lys Pro Lys Ala Thr Ala Glu Gln Leu Lys

1415 1420

1425

Thr Val Met Asp Asp Phe Ala Gln Phe Leu Asp Thr Cys Cys Lys

1430 1435

1440

Ala Ala Asp Lys Asp Thr Cys Phe Ser Thr Glu Gly Pro Asn Leu

1445 1450
Val Thr Arg Cys Lys Asp Ala Leu Ala

1460 1465

Mo

s
l

RUAN

AY WS 25 - ENPP7-ENPP3-9H2-141

Met Arg Gly Pro Ala Val Leu Leu Thr Val

1455

AT A= Ad; o]F U NPP39 Al & E; sk = AT s

Ala Leu Ala Thr Leu Leu

1 5 10

Ala Pro Gly Ala**Lys Gln Gly Ser Cys Arg Lys Lys Cys Phe Asp Ala

20 25
Ser Phe Arg Gly Leu Glu Asn Cys Arg Cys
35 40
Arg Gly Asp Cys Cys Trp Asp Phe Glu Asp
50 55
Arg Ile Trp Met Cys Asn Lys Phe Arg Cys
65 70
Ser Leu Cys Ser Cys Ser Asp Asp Cys Leu
85 90
Ala Asp Tyr Lys Ser Val Cys Gln Gly Glu
100 105
Asn Cys Asp Thr Ala Gln Gln Ser Gln Cys
115 120
Pro Pro Val Ile Leu Phe Ser Met Asp Gly

130 135

15

30
Asp Val Ala Cys Lys Asp
45
Thr Cys Val Glu Ser Thr
60
Gly Glu Arg Leu Glu Ala
75 80
Gln Arg Lys Asp Cys Cys
95
Thr Ser Trp Leu Glu Glu
110
Pro Glu Gly Phe Asp Leu
125
Phe Arg Ala Glu Tyr Leu

140

- 100 -
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[2648]
[2649]
[2650]
[2651]
[2652]
[2653]
[2654]
[2655]
[2656]
[2657]
[2658]
[2659]
[2660]
[2661]
[2662]
[2663]
[2664]
[2665]
[2666]
[2667]
[2668]
[2669]
[2670]
[2671]
[2672]
[2673]
[2674]
[2675]
[2676]
[2677]
[2678]
[2679]
[2680]
[2681]
[2682]

[2683]

Tyr

145

Pro

Leu

Met

225

Trp

Met

Leu

Met

Ser

305

Met

Met

Tyr

Phe

385

Lys

Arg

Thr Trp

Ile His

Asn His

Ile Asp

195
Ser Ser
210

Trp Leu

Pro Gly

Pro Tyr

Lys Trp

275
Tyr Phe
290

Ala Arg

Leu Met

Ile Leu

Glu Tyr

355

Glu Gly

370

Phe Ser

Pro Asp

Leu His

Asp

Ser

Tyr

180

Asn

Lys

Thr

Ser

Asn

260

Leu

Val

Leu

340

Met

Pro

Phe

Gln

Tyr

420

Thr

Lys

165

Thr

Asn

Asp

Thr

Asn

His
405

Ala

Leu Met
150

Tyr Met

Met Tyr

GIn Asn

215
Met Tyr
230

Val Ala

Ser Val

Leu Pro

Pro Asp

295
Lys Ala
310

Leu Lys

Asp His

Asp Tyr

Pro Arg

375

Ser Glu

390

Phe Lys

Lys Asn

Pro Asn

Arg Ala

Thr Gly

185
Asp Val
200

Asn Pro

Gln Gly

Ile Asn

Pro Phe

265
Lys Ala
280

Ser Ser

Leu Gln

Gln Arg

Gly Met

345
Phe Pro
360

Ile Arg

Glu Ile

Pro Tyr

Val Arg

425

[le Asn Lys

Met
170

Leu

Asn

Leu

Val

Asn

330

Asp

Arg

Val

Leu
410

Ile

155

Tyr

Tyr

Leu

Trp

Lys

235

Ser

Arg

His

Val

315

Leu

His

Arg

395

Thr

Asp

Pro

Pro

Asn

Trp

220

Phe

Arg

Pro

300

Asp

His

Thr

Asn

Asn

380

Asn

Pro

Lys

Leu Lys

Thr Lys

Glu Ser

190
Lys Asn
205

His Gly

Ala Thr

Pro Ser

Ile Ser

270

Arg Phe

285

His Ala

Asn Cys

Tyr Cys

350
Phe Phe
365

Ile Pro

Leu Ser

Asp Leu

Val His

430

- 101 -

Thr

Thr

175

His

Phe

Tyr

255

Thr

Tyr

Pro

Phe

Val

335

Asn

Tyr

His

Cys

Pro

415

Leu

Cys
160

Phe

Ser

Pro

Phe

240

Tyr

Leu

Thr

Val

320

Asn

Lys

Met

Asp

Arg

400

Lys

Phe
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[2684]
[2685]
[2686]
[2687]
[2688]
[2689]
[2690]
[2691]
[2692]
[2693]
[2694]
[2695]
[2696]
[2697]
[2698]
[2699]
[2700]
[2701]
[2702]
[2703]
[2704]
[2705]
[2706]
[2707]
[2708]
[2709]
[2710]
[2711]
[2712]
[2713]
[2714]
[2715]
[2716]
[2717]
[2718]

[2719]

Val Asp Gln Gln

435

Gly Gly Gly Asn

465

Pro

Leu

Phe

Cys

545

Asn

Cys

Arg

Ser

625

Val

Asn

Asp

Glu

Lys

705

450

Phe

Phe

Lys

Ser

530

Phe

Met

Leu

Leu

Met

610

Pro

Pro

Ile

Ser

Glu

690

His

Leu Ala

Glu Asn

Pro Ala

500
Val Pro
515

Val Cys

Cys Pro

Leu Asn

Pro Phe

580
Leu Tyr
595

Pro Met

Leu Pro

Pro Ser

Thr His

660

Gln Tyr

675

Phe Arg

Ala Thr

Trp Leu Ala Val Arg Ser

His

His

485

Pro

Phe

His

Leu

565

His

Trp

Pro

Asp

Lys

Glu

440
Gly Tyr Asn Asn
455
Gly Pro Ser Phe
470

Glu Val Tyr Asn

Asn Asn Gly Thr

505

Tyr Glu Pro Ser
520

Phe Ala Asn Pro

Leu Gln Asn Ser
550

Thr Gln Glu Glu

Arg Pro Arg Val
585

Arg Glu Tyr Val

600
Ser Ser Tyr Thr
615
Thr Val Pro Asp
630

Ser Gln Lys Cys

Phe Leu Tyr Pro
665
Ala Leu Ile Thr
680
Met Trp Asp Tyr
695
Arg Asn Gly Val

710

Glu

Lys

Leu

490

His

His

Leu

Thr

570

Leu

Ser

Val

Cys

Ser

650

Pro

Ser

Phe

Asn

Lys

Phe

475

Met

Pro

555

Thr

Pro

Leu

635

Phe

Asn

His

Val

715

Ser

Arg

460

Lys

Cys

Ser

Thr
540

Leu

Lys

Phe

620

Arg

Tyr

Ser

Leu

Ser

700

Val

Asn

445

Ser

Thr

Asp

Leu

Thr

Asn

605

Leu

Leu

Asn

Val

685

Val

Ser

Thr Asn

Met Glu

Leu Leu

495
Asn His
510

Val Ser

Ser Leu

Val Lys

975
Val Asp
590

Lys Ala

Gly Asp

Asp Val

Ala Asp

655

Arg Thr

670

Pro Met

Leu Leu

Gly Pro

- 102 -

Cys

Ala

480

Arg

Leu

Lys

Asp

Asn

560

Val

His

Met

Thr

Arg

640

Lys

Ser

Tyr

Ile

Ile

720
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[2720]
[2721]
[2722]
[2723]
[2724]
[2725]
[2726]
[2727]
[2728]
[2729]
[2730]
[2731]
[2732]
[2733]
[2734]
[2735]
[2736]
[2737]
[2738]
[2739]
[2740]
[2741]
[2742]
[2743]
[2744]
[2745]
[2746]
[2747]
[2748]
[2749]
[2750]
[2751]
[2752]
[2753]
[2754]

[2755]

Phe Asp Tyr

Lys His Leu

Val Leu Thr
755
Gly Trp Leu
770
Val Glu Ser
785

Arg Phe Thr

Gly Leu Asp

Gln Leu Lys
835
His Thr Cys
850
Val Phe Leu
865

Thr Pro Glu

Gly Gly Ser

Gly Ser Ala
915
Glu Ile Ala
930
Leu Val Leu
945

Glu His Ala

Val Ala Asp

Phe Gly Asp Lys Leu Cys Ala Ile Pro Asn Leu Arg Glu Asn Tyr Gly

995

Asn

740

Ser

Asp

Cys

Phe

820

Thr

Pro

Phe

Val

Met

900

Phe

His

Tyr Asp Gly His
725

Asn Thr Asp Val

Cys Lys Asn Lys
760

Val Leu Pro Phe

775
Pro Glu Gly Lys
790
His Ile Ala Arg
805

Tyr Gln Asp Lys

Tyr Leu Pro Thr
840

Pro Cys Pro Ala

855
Pro Pro Lys Pro
870
Thr Gly Gly Gly
885

Lys Trp Val Thr

Ser Arg Gly Val
920
Arg Tyr Asn Asp

935

Phe

Pro

745

Ser

Pro

Val

Val

825

Phe

Pro

Lys

Ser

Phe

905

Phe

Leu

Ile Ala Phe Ser Gln Tyr

Lys

Glu
980

950
Leu Val Gln Glu
965

Ser Ala Ala Asn

1000

Val

Asp Ala Pro Asp Glu Ile
730 735
Ile Pro Thr His Tyr Phe
750
His Thr Pro Glu Asn Cys
765
Ile Pro His Arg Pro Thr
780
Glu Ala Leu Trp Val Glu
795
Arg Asp Val Glu Leu Leu
810 815
GIn Pro Val Ser Glu Ile
830
Glu Thr Thr Ile Asp Lys
845
Glu Leu Leu Gly Gly Pro
860
Asp Thr Leu Met Ile Ser
875
Gly Gly Gly Gly Ser Gly
890 895
Leu Leu Leu Leu Phe Val
910
Arg Arg Glu Ala His Lys
925
Gly Glu Gln His Phe Lys
940
Leu Gln Lys Cys Ser Tyr
955
Thr Asp Phe Ala Lys Thr

970 975

Thr

Val

Pro

Asn

800

Thr

Leu

Thr

Ser

Arg

880

Ser

Ser

Gly

Asp

960

Cys

Cys Asp Lys Ser Leu His Thr Leu

985

990

1005
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[2756]
[2757]
[2758]
[2759]
[2760]
[2761]
[2762]
[2763]
[2764]
[2765]
[2766]
[2767]
[2768]
[2769]
[2770]
[2771]
[2772]
[2773]
[2774]
[2775]
[2776]
[2777]
[2778]
[2779]
[2780]
[2781]
[2782]
[2783]
[2784]
[2785]
[2786]
[2787]
[2788]
[2789]
[2790]

[2791]

Glu

Cys

Glu

Pro

His

Tyr

Ser

Val

Phe

Gln

Thr

Leu

Glu

Lys

Asp

Glu

Phe

Tyr

Leu Ala Asp Cys Cys Thr Lys Gln
1010 1015
Phe Leu Gln His Lys Asp Asp Asn
1025 1030
Arg Pro Glu Ala Glu Ala Met Cys
1040 1045
Thr Thr Phe Met Gly His Tyr Leu
1055 1060
Pro Tyr Phe Tyr Ala Pro Glu Leu
1070 1075
Asn Glu Ile Leu Thr Gln Cys Cys
1085 1090
Cys Leu Thr Pro Lys Leu Asp Gly
1100 1105
Ser Ser Val Arg Gln Arg Met Lys
1115 1120
Gly Glu Arg Ala Phe Lys Ala Trp
1130 1135
Thr Phe Pro Asn Ala Asp Phe Ala
1145 1150
Asp Leu Thr Lys Val Asn Lys Glu
1160 1165
Glu Cys Ala Asp Asp Arg Ala Glu
1175 1180
Asn Gln Ala Thr Ile Ser Ser Lys
1190 1195
Pro Leu Leu Lys Lys Ala His Cys
1205 1210
Thr Met Pro Ala Asp Leu Pro Ala
1220 1225
Asp Gln Glu Val Cys Lys Asn Tyr
1235 1240
Leu Gly Thr Phe Leu Tyr Glu Tyr
1250 1255
Ser Val Ser Leu Leu Leu Arg Leu

1265 1270

Glu Pro Glu Arg Asn Glu
1020

Pro Ser Leu Pro Pro Phe
1035

Thr Ser Phe Lys Glu Asn
1050

His Glu Val Ala Arg Arg
1065

Leu Tyr Tyr Ala Glu Gln
1080

Ala Glu Ala Asp Lys Glu
1095

Val Lys Glu Lys Ala Leu
1110

Cys Ser Ser Met Gln Lys
1125

Ala Val Ala Arg Leu Ser
1140

Glu Ile Thr Lys Leu Ala
1155

Cys Cys His Gly Asp Leu
1170

Leu Ala Lys Tyr Met Cys
1185

Leu Gln Thr Cys Cys Asp
1200

Leu Ser Glu Val Glu His
1215

Ile Ala Ala Asp Phe Val
1230

Ala Glu Ala Lys Asp Val
1245

Ser Arg Arg His Pro Asp
1260

Ala Lys Lys Tyr Glu Ala

1275
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[2792]
[2793]
[2794]
[2795]
[2796]
[2797]
[2798]
[2799]
[2800]
[2801]
[2802]
[2803]
[2804]
[2805]
[2806]
[2807]
[2808]
[2809]
[2810]
[2811]
[2812]
[2813]
[2814]
[2815]
[2816]
[2817]
[2818]
[2819]
[2820]
[2821]
[2822]
[2823]

[2824]

[2825]

[2826]

Thr Leu Glu Lys Cys Cys Ala Glu Ala Asn Pro Pro Ala Cys Tyr

1280

1285

1290

Gly Thr Val Leu Ala Glu Phe Gln Pro Leu Val Glu Glu Pro Lys

1295

1300

1305

Asn Leu Val Lys Thr Asn Cys Asp Leu Tyr Glu Lys Leu Gly Glu

1310

Tyr Gly Phe Gln Asn Ala

1325

Pro Gln Val Ser Thr Pro Thr

1340

1315

Ile Leu Val Arg Tyr Thr

1330

1345

1320
Gln Lys Ala

1335

Leu Val Glu Ala Ala Arg Asn Leu

1350

Gly Arg Val Gly Thr Lys Cys Cys Thr Leu Pro Glu Asp Gln Arg

1355

Leu Pro Cys Val Glu Asp Tyr

1370

Cys Leu Leu His Glu Lys Thr

1385

Cys Cys Ser Gly Ser Leu Val

1400

1360

1375

1390

1405

1365

Leu Ser Ala Ile Leu Asn Arg Val

1380

Pro Val Ser Glu His Val Thr Lys

1395

Glu Arg Arg Pro Cys Phe Ser Ala

1410

Leu Thr Val Asp Glu Thr Tyr Val Pro Lys Glu Phe Lys Ala Glu

1415

Thr Phe Thr Phe His Ser Asp

1430
Lys Gln

1445

Lys Pro Lys Ala Thr Ala Glu Gln Leu Lys Thr Val

1460

Phe Ala GIn Phe Leu Asp Thr

1475

Ile Lys Lys Gln Thr

1420

1435

1450

1465

1480

1425

Ile Cys Thr Leu Pro Glu Lys Glu

1440

Ala Leu Ala Glu Leu Val Lys His

1455
Met Asp Asp

1470

Cys Cys Lys Ala Ala Asp Lys Asp

1485

Thr Cys Phe Ser Thr Glu Gly Pro Asn Leu Val Thr Arg Cys Lys

1490

Asp Ala Leu Ala

1505
Y WE NS 9
e dR NLe

1495

A8 W3S 26 - ENPP71 ofr]ieit A4

1500

= Ad; olF WE: NPP3S) A% L B e =

Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu
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EJ= A

ZIHSdl 10-2023-0047334

doll Mol dd 975 e &



[2827]
[2828]
[2829]
[2830]
[2831]
[2832]
[2833]
[2834]
[2835]
[2836]
[2837]
[2838]
[2839]
[2840]
[2841]
[2842]
[2843]
[2844]
[2845]
[2846]
[2847]
[2848]
[2849]
[2850]
[2851]
[2852]
[2853]
[2854]
[2855]
[2856]
[2857]
[2858]
[2859]
[2860]
[2861]

[2862]

1

Ala Pro Gly Ala Gly Ala**Gly Leu Lys Pro Ser Cys Ala Lys Glu Val

5

Lys Ser

Cys Asp

50
Glu Thr
65

Cys Gly

Cys Lys

Asp Gly
145

Val Ile

Pro Val

Gly Leu

Pro Lys

210

Pro Glu

225

Gly Leu

Asn Gly

Phe Glu

Cys

35

Cys

Asp

Lys

115

Pro

Phe

Ser

Tyr

Tyr

195

Met

Trp

Lys

Ile

Glu

275

20

Lys

Lys

Lys

100

Ser

Arg

Lys

Pro

180

Pro

Asn

Tyr

Ser

Phe

260

Arg

Asp Glu Arg Pro

Gly

Cys

Trp

Leu
165

Thr

Lys

Gly

245

Pro

Ile

His

Arg Cys

Val Glu

Pro Glu

70

Leu Thr

Asp Cys

Val Glu

Phe Glu

135

Glu Tyr

150

Lys Lys

Lys Thr

Ser His

Ser Phe

215

Thr Phe

Asp Ile

Leu Ala

Phe Tyr

Phe

40

Leu

His

Arg

Cys

120

Thr

Leu

Cys

Phe

200

Ser

Pro

Phe

Tyr

Val

280

Thr

10

25

Glu Arg

Gly Asn

Ile Trp

Ser Leu

90
[le Asn
105

Pro Cys

Pro Pro

His Thr

Gly Thr
170
Pro Asn

185

Leu Lys

Ile Trp

Trp Pro

250
Lys Met
265

Leu Gln

Thr

Cys

Thr

75

Cys

Tyr

Thr

Trp

155

Tyr

His

Asp

Ser

Val

235

Tyr

Trp

Phe

Cys

60

Cys

Ser

Ser

Leu

140

Thr

Tyr

Asn

Lys

220

Thr

Ser

Asn

Leu

Gly

45

Leu

Asn

Cys

Ser

125

Leu

Lys

Ser

Lys

205

Asp

Gly

Gln

285

30

Asn

Asp

Lys

Ser

Val

110

Asn

Phe

Leu

Asn

190

Met

Lys

Lys

Val

Ser

270

Leu

Leu Tyr Leu Glu Glu Pro
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15

Cys

Tyr

Phe

Asp

95

Cys

Ser

Leu

Met

175

Val

Tyr

Phe

Tyr

255

Val

Pro

Asp

Arg

Arg
80

Asp

Pro

Leu

Pro

160

Arg

Thr

Asp

Asn

Pro

Lys

Ser
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[2863]
[2864]
[2865]
[2866]
[2867]
[2868]
[2869]
[2870]
[2871]
[2872]
[2873]
[2874]
[2875]
[2876]
[2877]
[2878]
[2879]
[2880]
[2881]
[2882]
[2883]
[2884]
[2885]
[2886]
[2887]
[2888]
[2889]
[2890]
[2891]
[2892]
[2893]
[2894]
[2895]
[2896]
[2897]

[2898]

Ser

305

Leu

Met

Arg

385

Tyr

Arg

Leu

Asp

465

Tyr

Pro

Arg

545

Pro

Lys

290

Gly His

Arg Val

Asn Leu

Glu Gln

355
Asp Val
370

Pro Ser

Ala Arg

Leu Lys

Asn Pro
450

Asn Val

Phe Lys

Asn Leu

Thr His

515

Lys His

530

Asn Pro

Ile Glu

Ile Ile

Ser

Asp

His

340

Lys

Asp

Asn

His

420

Pro

Ser

Phe

His

Met

500

Pro

Arg

Asp

Tyr

325

Arg

Ser

Asn

Val

Leu

405

Phe

Leu

Ser

485

Cys

Ser

Lys

Asp

Phe

565

295
Gly Pro
310

Met Val

Cys Leu

Cys Lys

Ile Lys

375
Pro Asp
390

Ser Cys

Leu Pro

Thr Phe

Arg Lys
455
Asn Met

470

Asp Leu

Leu Asn

Glu Val

535
Asn Leu
550

Gln Thr

Lys His Glu Thr

Val

Asn

Lys

360

Val

Lys

Arg

Lys

Tyr

440

Tyr

Leu

His

520

His

Gly

Gln

Ser

Met

Leu

345

Tyr

Tyr

Arg
425

Leu

Cys

Asp

Asn

505

Leu

Pro

Cys

Phe

Ser Glu

315
Leu Met
330

Ile Leu

Ile Tyr

Tyr Gly

Tyr Ser

395
Pro Asn
410

Leu His

Asp Pro

Gly Ser

Leu Phe

475
Thr Phe
490

Leu Thr

Leu Lys

Leu Val

Ser Cys

555

Asn Leu

570

300

Val Ile

Asp Gly

Ile Ser

Leu Asn

365
Pro Ala
380

Phe Asn

Gln His

Phe Ala

Gln Trp

445
Gly Phe
460

Val Gly

Glu Asn

Pro Ala

Asn Pro

525

Gln Cys

540

Asn Pro

Thr Val

Leu Pro Tyr Gly Arg Pro

Lys

Leu

Asp

350

Lys

Tyr

Phe

Lys

430

His

Tyr

Pro

510

Val

Pro

Ser

Ala

Arg
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Ala Leu

320
Lys Glu
335

His Gly

Tyr Leu

Arg Leu

400
Lys Pro
415

Ser Asp

Leu Ala

Gly Ser

Gly Pro

430
Glu Val
495

Asn Asn

Tyr Thr

Phe Thr

Ile Leu

560
Glu Glu
975

Val Leu
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SIHS31 10-2023-0047334

[2899] 580 585 590

[2900] Gln Lys Glu Asn Thr Ile Cys Leu Leu Ser Gln His GIn Phe Met Ser
[2901] 995 600 605

[2902] Gly Tyr Ser Gln Asp Ile Leu Met Pro Leu Trp Thr Ser Tyr Thr Val
[2903] 610 615 620

[2904] Asp Arg Asn Asp Ser Phe Ser Thr Glu Asp Phe Ser Asn Cys Leu Tyr
[2905] 625 630 635 640
[2906] Gln Asp Phe Arg Ile Pro Leu Ser Pro Val His Lys Cys Ser Phe Tyr
[2907] 645 650 655
[2908] Lys Asn Asn Thr Lys Val Ser Tyr Gly Phe Leu Ser Pro Pro Gln Leu
[2909] 660 665 670

[2910] Asn Lys Asn Ser Ser Gly Ile Tyr Ser Glu Ala Leu Leu Thr Thr Asn
[2911] 675 680 685

[2912] Ile Val Pro Met Tyr Gln Ser Phe GIn Val Ile Trp Arg Tyr Phe His
[2913] 690 695 700

[2914] Asp Thr Leu Leu Arg Lys Tyr Ala Glu Glu Arg Asn Gly Val Asn Val
[2915] 705 710 715 720
[2916] Val Ser Gly Pro Val Phe Asp Phe Asp Tyr Asp Gly Arg Cys Asp Ser
[2917] 725 730 735
[2918] Leu Glu Asn Leu Arg Gln Lys Arg Arg Val Ile Arg Asn GIn Glu Ile
[2919] 740 745 750

[2920] Leu Ile Pro Thr His Phe Phe Ile Val Leu Thr Ser Cys Lys Asp Thr
[2921] 755 760 765

[2922] Ser Gln Thr Pro Leu His Cys Glu Asn Leu Asp Thr Leu Ala Phe Ile
[2923] 770 775 780

[2924] Leu Pro His Arg Thr Asp Asn Ser Glu Ser Cys Val His Gly Lys His
[2925] 785 790 795 800
[2926] Asp Ser Ser Trp Val Glu Glu Leu Leu Met Leu His Arg Ala Arg Ile
[2927] 805 810 815
[2928] Thr Asp Val Glu His Ile Thr Gly Leu Ser Phe Tyr Gln GIn Arg Lys
[2929] 820 825 830

[2930] Glu Pro Val Ser Asp Ile Leu Lys Leu Lys Thr His Leu Pro Thr Phe
[2931] 835 840 845

[2932] Ser Gln Glu Asp

[2933] 850

[2934] g 12 FEE AD; olF WE: NPPLY AFF R ) e = S JEE Aol A 91
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[2935]
[2936]
[2937]
[2938]
[2939]
[2940]
[2941]
[2942]
[2943]
[2944]
[2945]
[2946]
[2947]
[2948]
[2949]
[2950]
[2951]
[2952]
[2953]
[2954]
[2955]
[2956]
[2957]
[2958]
[2959]
[2960]
[2961]
[2962]
[2963]
[2964]
[2965]
[2966]
[2967]
[2968]
[2969]

[2970]

AYd W3 27 - ENPP121 o}u]a-AF

k]

Met Glu Arg Asp Gly Cys Ala Gly Gly

1

5

Gly Arg Ala Pro Arg Glu Gly Pro Ala

Arg Ser

Leu Leu

50
Arg Ala
65

Phe Thr

His

35

Arg

Phe

20

25

Ala Ala Glu Ala Pro Gly

Pro

Thr

Met

Val

Asp Val

55

40

Lys Asp Pro Asn

70

Gly Val

Asn

Gly
10

Gly

Asp

Thr

Cys

Ser

Asn

Pro

Pro

Tyr

75

Leu

Arg Gly Gly Glu Gly
15
Gly Arg Asp Arg Gly
30
GIn Ala Ala Ala Ser
45

Leu Glu Lys Ala Ala
60

Lys Ile Ile Ser Leu

80

Gly**Phe Thr Ala Gly_

Leu Lys

Phe Glu

Leu Gly

130
His Ile
145

Arg Ser

Cys Ile

Glu Pro

Thr Pro

210

Leu His

225

Cys Gly

Phe Pro

Pro

Arg

115

Asn

Trp

Leu

Asn

Cys

195

Pro

Thr

Thr

Asn

Ser

100

Thr

Cys

Thr

Cys

Tyr

180

Thr

Trp

Tyr

His
260

Gly Ile Ile Asp

85

Cys

Phe

Cys

Cys

165

Ser

Ser

Leu

Thr
245

Tyr

Asn

Ala Lys

Gly Asn

Leu Asp

135
Asn Lys
150

Cys Ser

Ser Val

Ile Asn

Leu Phe

215

Gly Leu

230

Lys Asn

Ser Ile

Lys Met

Cys

120

Tyr

Phe

Asp

Cys

Glu

200

Ser

Leu

Met

Val

Tyr

Val
105

Arg

Arg

Asp

185

Pro

Leu

Pro

Arg

Thr

265

Asp

90

Lys

Cys

Cys

Cys

170

Asp

Val

Pro

250

Pro

Ser

Asp

Thr

155

Lys

Cys

235

Val

Leu

Lys

95

Cys Lys Gly Arg Cys

Ala Ala Cys Val Glu

Cys Ile Glu Pro Glu

Glu Lys Arg Leu Thr
160
Asp Lys Gly Asp Cys
175
Lys Ser Trp Val Glu
190
Pro Ala Gly Phe Glu
205
Phe Arg Ala Glu Tyr
220
Ser Lys Leu Lys Lys
240
Tyr Pro Thr Lys Thr
255
Tyr Pro Glu Ser His
270

Met Asn Ala Ser Phe
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[2971]
[2972]
[2973]
[2974]
[2975]
[2976]
[2977]
[2978]
[2979]
[2980]
[2981]
[2982]
[2983]
[2984]
[2985]
[2986]
[2987]
[2988]
[2989]
[2990]
[2991]
[2992]
[2993]
[2994]
[2995]
[2996]
[2997]
[2998]
[2999]
[3000]
[3001]
[3002]
[3003]
[3004]
[3005]

[3006]

Ser

Pro

305

Phe

Tyr

Val

Thr

Val

385

Asn

Lys

Val

Lys

465

Arg

Lys

Tyr

Tyr

Gln

545

Ala

Leu

290

Trp

Lys

Leu

Leu

370

Ser

Met

Leu

Tyr

450

Tyr

Arg

Leu

Cys

530

Ala

Asp

275

Lys

Trp

Pro

Met

355

Tyr

Ser

Leu

435

Tyr

Tyr

Pro

Leu

Asp

515

Gly

Leu

Thr

Ser

Val

Tyr
340

Trp

Leu

Met

Leu

420

Tyr

Ser

Asn

His

500

Pro

Ser

Phe

Phe

Lys

Thr

Ser

325

Asn

Leu

Val

Asp

405

Leu

Pro

Phe

485

Phe

Gln

Gly

Val

Glu

Glu Lys

295
Ala Lys
310

Asp Val

Gly Ser

Gln Leu

Glu Pro

375

Ile Lys

390

Gly Leu

Ser Asp

Asn Lys

455

Asn Tyr

470

His Phe

Ala Lys

Trp Gln

Phe His

535

280

Phe

Tyr

Val

Pro

360

Asp

Lys

His

Tyr

440

Arg

Lys

Ser

Leu

520

Gly

Asn Pro

GIn Gly

[le Asn

330
Pro Phe
345

Lys Asp

Ser Ser

Leu Gln

Glu Leu

410
Gly Met
425

Leu Gly

Leu Arg

Gly Ile

Pro Tyr

490

Asp Arg

505

Ala Leu

Ser Asp

Gly Tyr Gly Pro Gly

550

Glu

Leu

315

Arg
395

Asn

Asp

Pro

475

Leu

Asn

Asn

Phe

555

Trp
300

Lys

Arg

His

380

Val

Leu

Val

Ser

460

Arg

Lys

Pro

Val
540

Lys

285

Tyr

Ser

Phe

Arg

Pro

365

Ser

Asp

His

Lys

445

Asp

Asn

His

Pro

Ser

525

Phe

His

Asn Ile Glu Val Tyr Asn Leu Met

Lys Gly

Gly Thr

Pro Asp

335
Ile Leu
350

His Phe

Tyr Gly

Gly Met

Arg Cys

415

Ser Cys

430

Asn Ile

Val Pro

Leu Ser

Phe Leu

495

Leu Thr

510

Glu Arg

Ser Asn

Gly Ile

Cys Asp
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Glu

Phe

320

Tyr

Pro

Val

400

Leu

Lys

Lys

Asp

Cys

480

Pro

Phe

Lys

Met

Glu

560

Leu
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[3007]
[3008]
[3009]
[3010]
[3011]
[3012]
[3013]
[3014]
[3015]
[3016]
[3017]
[3018]
[3019]
[3020]
[3021]
[3022]
[3023]
[3024]
[3025]
[3026]
[3027]
[3028]
[3029]
[3030]
[3031]
[3032]
[3033]
[3034]
[3035]
[3036]
[3037]
[3038]
[3039]
[3040]
[3041]

[3042]

Leu

His

His

Leu

Leu

Met

Thr

705

Ser

Tyr

Tyr

Phe

785

Phe

Arg

Asn Leu

Leu Leu

595
Pro Leu
610

Cys Ser

Phe Asn

Pro Tyr

Leu Ser

675
Pro Leu
690

Glu Asp

Pro Val

Gly Phe

Ser Glu

755

GIn Val

770

Glu Glu

Asp Tyr

Arg Val

Thr

580

Lys

Val

Cys

Leu

Trp

Phe

His

Leu

740

Arg

Asp

Ile

820

Ile Val Leu Thr

835

565

Pro

Asn

Asn

Thr

645

Arg

His

Thr

Ser

Lys

725

Ser

Leu

Trp

Asn

Gly

805

Arg

Ser

Glu Asn Leu Asp Thr

570

Ala Pro Asn Asn Gly Thr

Pro Val

Cys Pro

615
Pro Ser
630

Val Ala

Pro Arg

Gln Phe

Ser Tyr

695
Asn Cys
710

Cys Ser

Pro Pro

Leu Thr

Arg Tyr

775

Gly Val

790

Arg Cys

Asn Gln

Cys Lys

Leu Ala

Tyr
600

Phe

Val

Met

680

Thr

Leu

Phe

Thr

760

Phe

Asn

Asp

Glu

Asp

840

Phe

585

Thr

Thr

Leu

Leu

665

Ser

Val

Tyr

Tyr

Leu

745

Asn

His

Val

Ser

Ile

825

Thr

Ile

Pro Lys

Arg Asn

Pro Ile

Lys Ile
650

Gln Lys

Gly Tyr

Asp Arg

Gln Asp

715
Lys Asn
730

Asn Lys

Asp Thr

Val Ser

795
Leu Glu
810

Leu Ile

Ser Gln

Leu Pro

His

His

Pro

620

Ser

Asn

700

Phe

Asn

Asn

Pro

Leu

780

Asn

Pro

Thr

His

Gly

Pro

605

Arg

Asp

Lys

Asn

685

Asp

Arg

Thr

Ser

Met

765

Leu

Pro

Leu

Thr

Pro

845

Arg

Ser

590

Lys

Asp

Phe

His

Thr

670

Asp

Ser

Lys

Ser

750

Tyr

Arg

Val

Arg

His

830

Leu

Thr
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575

Leu

Asn

Phe

Pro

Val

735

Lys

Phe

Gln

815

Phe

His

Asp

Asn

Val

Leu

Thr

640

Thr

Cys

Leu

Ser

Leu

720

Ser

Ser

Tyr

Asp

800

Lys

Phe

Cys

Asn
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[3043]
[3044]
[3045]
[3046]
[3047]
[3048]
[3049]
[3050]
[3051]
[3052]
[3053]
[3054]
[3055]
[3056]
[3057]
[3058]
[3059]
[3060]
[3061]
[3062]
[3063]
[3064]
[3065]
[3066]
[3067]
[3068]
[3069]
[3070]
[3071]
[3072]
[3073]
[3074]
[3075]
[3076]
[3077]

[3078]

850
Ser Glu Ser Cys
865

Leu Leu Met Leu

Gly Leu Ser Phe
900
Lys Leu Lys Thr

915

T WEAs FEHE AE; ol WE: NPP1Y] AlF 9 ) oxx = A5 HEE A

855
Val His Gly Lys His
870

His Arg Ala Arg Ile
885
Tyr Gln Gln Arg Lys

905
His Leu Pro Thr Phe

920

860

Asp Ser Ser Trp Val Glu Glu

875 880
Thr Asp Val Glu His Ile Thr
890 895
Glu Pro Val Ser Asp Ile Leu

910

Ser Gln Glu Asp

925

Met Glu Arg Asp Gly Cys Ala Gly Gly Gly Ser Arg Gly Gly Glu Gly

5

10 15

Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn Gly Arg Asp Arg Gly

20

25

30

Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro Gln Ala Ala Ala Ser

35
Leu Leu Ala Pro
50
Arg Ala Arg Thr
65

Phe Thr Phe Ala

40
Met Asp Val Gly Glu
55
Ala Lys Asp Pro Asn
70

Val Gly Val Asn Ile

45
Glu Pro Leu Glu Lys Ala Ala
60
Thr Tyr Lys Ile Ile Ser Leu
75 80

Cys Leu Gly**Phe Thr Ala Gly

Leu Lys Pro Ser
100

Phe Glu Arg Thr

115
Leu Gly Asn Cys
130
His Ile Trp Thr
145

Arg Ser Leu Cys

Cys Ile Asn Tyr
180

Glu Pro Cys Glu

85

Cys Ala Lys Glu Val
105

Phe Gly Asn Cys Arg

120
Cys Leu Asp Tyr Gln
135
Cys Asn Lys Phe Arg
150

Ala Cys Ser Asp Asp

165

Ser Ser Val Cys Gln
185

Ser Ile Asn Glu Pro

90 95
Lys Ser Cys Lys Gly Arg Cys
110
Cys Asp Ala Ala Cys Val Glu
125
Glu Thr Cys Ile Glu Pro Glu
140
Cys Gly Glu Lys Arg Leu Thr
155 160
Cys Lys Asp Lys Gly Asp Cys
170 175
Gly Glu Lys Ser Trp Val Glu
190

Gln Cys Pro Ala Gly Phe Glu
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[3079]
[3080]
[3081]
[3082]
[3083]
[3084]
[3085]
[3086]
[3087]
[3088]
[3089]
[3090]
[3091]
[3092]
[3093]
[3094]
[3095]
[3096]
[3097]
[3098]
[3099]
[3100]
[3101]
[3102]
[3103]
[3104]
[3105]
[3106]
[3107]
[3108]
[3109]
[3110]
[3111]
[3112]
[3113]

[3114]

Thr

Leu

225

Cys

Phe

Ser

Pro

305

Phe

Tyr

Val

Thr

Val

385

Asn

Lys

Val

Lys

465

Pro
210

His

Pro

Leu

290

Trp

Lys

Leu

Leu

370

Ser

Met

Leu

Tyr

Ile

450

Tyr

195

Pro

Thr

Thr

Asn

275

Lys

Trp

Pro

Met

355

Tyr

Ser

Leu

Ile
435

Tyr

Tyr

Arg Glu Pro

Thr

Trp

Tyr

His

260

Asp

Ser

Val

Tyr
340

Trp

Leu

Met

Leu

420

Tyr

Gly

Ser

Leu

Gly

Thr

245

Tyr

Asn

Lys

Thr

Ser

325

Asn

Leu

Val

Asp

405

Leu

Pro

Phe

Leu Phe

215
Gly Leu
230

Lys Asn

Ser Ile

Lys Met

Glu Lys

295
Ala Lys
310

Asp Val

Gly Ser

Gln Leu

Glu Pro

375
Ile Lys
390

Gly Leu

Ser Asp

Asn Lys

Ala Ala

455

Asn Tyr

470

Asn Gln His Phe

200

Ser

Leu

Met

Val

Tyr

280

Phe

Tyr

Val

Pro

360

Asp

Lys

His

Tyr

440

Leu Asp

Pro Val

Arg Pro

250
Thr Gly
265

Asp Pro

Asn Pro

Ile Asn

330
Pro Phe
345

Lys Asp

Ser Ser

Leu Gln

Glu Leu

410
Gly Met
425

Leu Gly

Gly

235

Val

Leu

Lys

Leu

315

Arg
395

Asn

Asp

Arg Leu Arg Pro

Glu Gly Ile Ala

475

Phe

220

Ser

Tyr

Tyr

Met

Trp

300

Lys

Arg

His

380

Val

Leu

Val

Ser

460

205

Arg Ala Glu

Lys

Pro

Pro

Asn

285

Tyr

Ser

Phe

Arg

Pro

365

Ser

Asp

His

Lys
445

Asp

Leu

Thr

Lys

Pro

350

His

Tyr

Arg

Ser

430

Asn

Val

Lys

Lys

255

Ser

Ser

Thr

Asp

335

Leu

Phe

Met

Cys

415

Cys

Ile

Pro

Arg Asn Leu Ser

Tyr

Lys

240

Thr

His

Phe

Phe

320

Tyr

Pro

Val

400

Leu

Lys

Lys

Asp

Cys

480

Lys Pro Tyr Leu Lys His Phe Leu Pro
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[3115]
[3116]
[3117]
[3118]
[3119]
[3120]
[3121]
[3122]
[3123]
[3124]
[3125]
[3126]
[3127]
[3128]
[3129]
[3130]
[3131]
[3132]
[3133]
[3134]
[3135]
[3136]
[3137]
[3138]
[3139]
[3140]
[3141]
[3142]
[3143]
[3144]
[3145]
[3146]
[3147]
[3148]
[3149]

[3150]

Lys

Tyr

Tyr

Leu

His

His

Leu

Leu

Met

Thr

705

Ser

Tyr

Tyr

Phe

Arg Leu

Leu Asp

515
Cys Gly
530

Ala Leu

Asp Thr

Asn Leu

Leu Leu

595
Pro Leu
610

Cys Ser

Phe Asn

Pro Tyr

Leu Ser

675

Pro Leu

690

Glu Asp

Pro Val

Gly Phe

Ser Glu

755

GIn Val

His

500

Pro

Ser

Phe

Phe

Thr

580

Lys

Val

Cys

Leu

Trp

Phe

His

Leu

740

Ala

485

Phe

Val

565

Pro

Asn

Asn

Thr

645

Arg

His

Thr

Ser

Lys

725

Ser

Leu

Ala Lys

Trp Gln

Phe His

535
Gly Tyr
550

Asn Ile

Ala Pro

Pro Val

Cys Pro

615
Pro Ser
630

Val Ala

Pro Arg

Gln Phe

Ser Tyr

695

Asn Cys

710

Cys Ser

Pro Pro

Leu Thr

Ile Trp Arg Tyr

Ser

Leu

520

Asn

Tyr

600

Phe

Val

Met

680

Thr

Leu

Phe

Gln

Thr

760

Phe

Asp

505

Ser

Pro

Val

Asn

585

Thr

Thr

Leu

Leu

665

Ser

Val

Tyr

Tyr

Leu

745

Asn

His

490

Arg Ile Glu Pro Leu

Leu Asn

Asp Asn

Gly Phe

555
Tyr Asn
570

Gly Thr

Pro Lys

Arg Asn

Pro Ile

Lys Ile

650

Gln Lys

Gly Tyr

Asp Arg

Gln Asp

715

Lys Asn

730

Asn Lys

Ile Val

Asp Thr

Pro Ser

525
Val Phe
540

Lys His

Leu Met

His Gly

His Pro

605
Pro Arg
620

Glu Asp

Ile Lys

Glu Asn

Ser Gln

685
Asn Asp
700

Phe Arg

Asn Thr

Asn Ser

Pro Met

765

Leu Leu

510

Glu

Ser

Cys

Ser

590

Lys

Asp

Phe

His

Thr

670

Asp

Ser

Ile

Lys

Ser

750

Tyr

Arg
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495

Thr Phe

Arg Lys

Asn Met

Asp Leu
575

Leu Asn

Asn Leu

Gln Thr

640
Glu Thr
655

Ile Cys

Ile Leu

Phe Ser

Pro Leu

720

Val Ser

735

Gly Ile

Gln Ser

Lys Tyr
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[3151]
[3152]
[3153]
[3154]
[3155]
[3156]
[3157]
[3158]
[3159]
[3160]
[3161]
[3162]
[3163]
[3164]
[3165]
[3166]
[3167]
[3168]
[3169]
[3170]
[3171]
[3172]
[3173]
[3174]
[3175]
[3176]
[3177]
[3178]
[3179]
[3180]
[3181]
[3182]
[3183]
[3184]
[3185]

[3186]

770 775 780
Ala Glu Glu Arg Asn Gly Val Asn Val Val Ser Gly Pro Val Phe Asp
785 790 795 800
Phe Asp Tyr Asp Gly Arg Cys Asp Ser Leu Glu Asn Leu Arg Gln Lys
805 810 815
Arg Arg Val Ile Arg Asn Gln Glu Ile Leu Ile Pro Thr His Phe Phe
820 825 830
Ile Val Leu Thr Ser Cys Lys Asp Thr Ser Gln Thr Pro Leu His Cys
835 840 845
Glu Asn Leu Asp Thr Leu Ala Phe Ile Leu Pro His Arg Thr Asp Asn
850 855 860
Ser Glu Ser Cys Val His Gly Lys His Asp Ser Ser Trp Val Glu Glu
865 870 875 880
Leu Leu Met Leu His Arg Ala Arg Ile Thr Asp Val Glu His Ile Thr
885 890 895
Gly Leu Ser Phe Tyr Gln Gln Arg Lys Glu Pro Val Ser Asp Ile Leu
900 905 910
Lys Leu Lys Thr His Leu Pro Thr Phe Ser Gln Glu Asp Leu Ile Asn
915 920 925
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
930 935 940
Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
945 950 955 960
Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
965 970 975
Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val

980 985 990

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr

995 1000 1005
Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn
1010 1015 1020
Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
1025 1030 1035
Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu
1040 1045 1050

Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
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[3187]
[3188]
[3189]
[3190]
[3191]
[3192]
[3193]
[3194]
[3195]
[3196]
[3197]
[3198]
[3199]

[3200]

[3201]
[3202]
[3203]
[3204]
[3205]
[3206]
[3207]
[3208]
[3209]
[3210]
[3211]
[3212]
[3213]
[3214]
[3215]
[3216]
[3217]
[3218]
[3219]
[3220]

[3221]

Asn

Asp

1055 1060 1065
Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
1070 1075 1080

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn

1085 1090

1095

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe

1100 1105

1110

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln Gly

1115 1120

1125

Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His

1130 1135

1140

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

1145 1150

o 2
] 25

AYg M3 29 - ENPP121-ALB o}k A

s

Fc A

o 1l
ﬂllO I-Oll

N

iAo
L. )
e (n

Met Glu Arg Asp Gly Cys Ala Gly Gly Gly Ser
1 5 10
Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn
20 25
Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro
35 40
Leu Leu Ala Pro Met Asp Val Gly Glu Glu Pro
50 55
Arg Ala Arg Thr Ala Lys Asp Pro Asn Thr Tyr
65 70 75

Phe Thr Phe Ala Val Gly Val Asn Ile Cys Leu

1155

Ad; olF WE: NPPLo] A% Bl &

)

ko

Arg Gly Gly Glu Gly

15

Gly Arg Asp Arg Gly

30

Gln Ala Ala Ala Ser

45

Leu Glu Lys Ala Ala

60

Lys Ile Ile Ser Leu

80

Gly**Phe Thr Ala Gly

85 90
Leu Lys Pro Ser Cys Ala Lys Glu Val Lys Ser
100 105
Phe Glu Arg Thr Phe Gly Asn Cys Arg Cys Asp
115 120
Leu Gly Asn Cys Cys Leu Asp Tyr Gln Glu Thr

130 135

95

Cys Lys Gly Arg Cys

110

Ala Ala Cys Val Glu

125

Cys Ile Glu Pro Glu

140

His Ile Trp Thr Cys Asn Lys Phe Arg Cys Gly Glu Lys Arg Leu Thr

145 150 155
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[3222]
[3223]
[3224]
[3225]
[3226]
[3227]
[3228]
[3229]
[3230]
[3231]
[3232]
[3233]
[3234]
[3235]
[3236]
[3237]
[3238]
[3239]
[3240]
[3241]
[3242]
[3243]
[3244]
[3245]
[3246]
[3247]
[3248]
[3249]
[3250]
[3251]
[3252]
[3253]
[3254]
[3255]
[3256]

[3257]

Arg

Cys

Thr

Leu

225

Cys

Phe

Ser

Pro

305

Phe

Tyr

Val

Thr

Val

385

Gly

Asn

Lys

Ser Leu

Ile Asn

Pro Cys

195
Pro Pro
210

His Thr

Gly Thr

Pro Asn

275
Leu Lys
290

Ile Trp

Trp Pro

Lys Met

Leu Gln

355

Leu Tyr

370

Ser Ser

Met Leu

Leu Ile

Tyr Ile

435

Cys

Tyr

180

Thr

Trp

Tyr

His

260

Asp

Ser

Val

Tyr
340

Trp

Leu

Met

Leu
420

Tyr

Ala

165

Ser

Ser

Leu

Thr

245

Tyr

Asn

Lys

Thr

Ser

325

Asn

Leu

Val

Asp

405

Ile

Leu

Cys Ser Asp

Ser Val Cys

200
Leu Phe Ser
215
Gly Leu Leu
230

Lys Asn Met

Ser Ile Val

Lys Met Tyr
280
Glu Lys Phe
295
Ala Lys Tyr
310

Asp Val Glu

Gly Ser Val

GIn Leu Pro
360
Glu Pro Asp
375
Ile Lys Ala
390

Gly Leu Lys

Ser Asp His

Asn Lys Tyr

440

Asp Cys

170

185

Pro Gln

Leu Asp

Pro Val

Arg Pro

250
Thr Gly
265

Asp Pro

Asn Pro

[le Asn

330
Pro Phe
345

Lys Asp

Ser Ser

Leu Gln

Glu Leu

410
Gly Met
425

Leu Gly

Lys Asp Lys Gly Asp Cys

Glu Lys Ser Trp
190

Cys Pro Ala Gly

205
Gly Phe Arg Ala
220
[le Ser Lys Leu
235

Val Tyr Pro Thr

Leu Tyr Pro Glu

Lys Met Asn Ala
285
Glu Trp Tyr Lys
300
Leu Lys Ser Gly
315

Gly Ile Phe Pro

Glu Glu Arg Ile
350

Glu Arg Pro His

365
Gly His Ser Tyr
380
Arg Val Asp Gly
395

Asn Leu His Arg

Glu Gln Gly Ser
430
Asp Val Lys Asn

445
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175

Val

Phe

Lys

Lys

255

Ser

Ser

Thr

Asp

335

Leu

Phe

Met

Cys

415

Cys

Ile

Tyr

Lys

240

Thr

His

Phe

Phe

320

Tyr

Pro

Val

400

Leu

Lys

Lys
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[3258]
[3259]
[3260]
[3261]
[3262]
[3263]
[3264]
[3265]
[3266]
[3267]
[3268]
[3269]
[3270]
[3271]
[3272]
[3273]
[3274]
[3275]
[3276]
[3277]
[3278]
[3279]
[3280]
[3281]
[3282]
[3283]
[3284]
[3285]
[3286]
[3287]
[3288]
[3289]
[3290]
[3291]
[3292]

[3293]

Val

Lys

465

Arg

Lys

Tyr

Tyr

Leu

His

His

Leu

Leu

Met

Thr

705

Ser

[le Tyr
450

Tyr Tyr

Glu Pro

Arg Leu

Leu Asp

515
Cys Gly
530

Ala Leu

Asp Thr

Asn Leu

Leu Leu

595
Pro Leu
610

Cys Ser

Phe Asn

Pro Tyr

Leu Ser

675

Pro Leu

690

Glu Asp

Pro Val

Gly Pro Ala Ala Arg Leu Arg Pro

Ser

Asn

His

500

Pro

Ser

Phe

Phe

Thr

580

Lys

Val

Cys

Leu

660

Gln

Trp

Phe

His

Phe

485

Phe

Val

565

Pro

Asn

Asn

Thr

645

Arg

His

Thr

Ser

Lys

725

Asn
470

His

Trp

Phe

550

Asn

Pro

Cys

Pro

630

Val

Pro

Gln

Ser

Asn

710

Cys

455

Tyr

Phe

Lys

His
535

Tyr

Pro

Val

Pro

615

Ser

Arg

Phe

Tyr

695

Cys

Ser

Glu Gly

Lys Pro

Ser Asp

505
Leu Ala
520

Gly Ser

Gly Pro

Asn Asn

585
Tyr Thr
600

Phe Thr

Ile Leu

Val Leu

665
Met Ser
630

Thr Val

Leu Tyr

Phe Tyr

Tyr

490

Arg

Leu

Asp

Tyr

570

Pro

Arg

Pro

Lys

650

Gly

Asp

Gln

Asn

Asn

Phe

555

Asn

Thr

Lys

Asn

Lys

Tyr

Arg

Asp

715

Ser Asp
460

Arg Asn

Lys His

Glu Pro

Pro Ser

525
Val Phe
540

Lys His

Leu Met

His Gly

His Pro

605
Pro Arg
620

Glu Asp

Ile Lys

Glu Asn

Ser Gln

685
Asn Asp
700

Phe Arg

Lys Asn Asn Thr

730

Val

Leu

Phe

Leu

510

Ser

Cys

Ser

590

Lys

Asp

Phe

His

Thr

670

Asp

Ser

Ile

Lys
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Pro Asp

Ser Cys

480
Leu Pro
495

Thr Phe

Arg Lys

Asn Met

560
Asp Leu
575

Leu Asn

Asn Leu

Gln Thr

640
Glu Thr
655

Ile Cys

Ile Leu

Phe Ser

Pro Leu

720

Val Ser

735
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[3294]
[3295]
[3296]
[3297]
[3298]
[3299]
[3300]
[3301]
[3302]
[3303]
[3304]
[3305]
[3306]
[3307]
[3308]
[3309]
[3310]
[3311]
[3312]
[3313]
[3314]
[3315]
[3316]
[3317]
[3318]
[3319]
[3320]
[3321]
[3322]
[3323]
[3324]
[3325]
[3326]
[3327]
[3328]

[3329]

Tyr

Tyr

Phe

785

Phe

Arg

Ser
865

Leu

Lys

Ser

Ser

945

Ser

Gly

Asp

Cys

Gly Phe

Ser Glu

755

Asp Tyr

Arg Val

Val Leu

835

Asn Leu

850

Glu Ser

Leu Met

Leu Ser

Leu Lys

915

930

Leu

740

Arg

Asp

820

Thr

Asp

Cys

Leu

Phe

900

Thr

Ser

Ser

Leu

Trp

Asn

805

Arg

Ser

Thr

Val

His

885

Tyr

His

Met

Gly Ser Ala Phe

Pro Pro Gln Leu Asn Lys Asn Ser Ser Gly Ile

Leu Thr

Arg Tyr

775
Gly Val
790

Arg Cys

Asn Gln

Cys Lys

Leu Ala
855
His Gly

870

Thr

760

Phe

Asn

Asp

Asp
840

Phe

Lys

745

Asn

His

Val

Ser

825

Thr

His

Arg Ala Arg Ile

GIn Gln Arg Lys

Leu Pro

Thr
920

905

Phe

Lys Trp Val Thr

935

Ser Arg Gly Val

950

Glu Ile Ala His Arg Tyr Asn Asp

Leu Val

965

Ile

Asp

Val

Leu

810

Leu

Ser

Leu

Asp

Thr

890

Ser

Phe

Phe

Leu

970

750
Val Pro Met Tyr Gln Ser
765
Thr Leu Leu Arg Lys Tyr
780
Ser Gly Pro Val Phe Asp
795 800
Glu Asn Leu Arg Gln Lys
815
Ile Pro Thr His Phe Phe
830
Gln Thr Pro Leu His Cys
845
Pro His Arg Thr Asp Asn
860
Ser Ser Trp Val Glu Glu
875 880

Asp Val Glu His Ile Thr

Pro Val Ser Asp Ile Leu
910
GIn Glu Asp Arg Ser Gly
925
Leu Leu Leu Leu Phe Val
940
Arg Arg Glu Ala His Lys
955 960
Gly Glu Gln His Phe Lys

975

Leu Ile Ala Phe Ser Gln Tyr Leu Gln Lys Cys Ser Tyr

980

Glu His Ala Lys

995

Leu Val Gln Glu Val Thr Asp Phe Ala Lys Thr

1000

985

990

1005

Val Ala Asp Glu Ser Ala Ala Asn Cys Asp Lys Ser Leu His

1010

1015

1020
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[3330]
[3331]
[3332]
[3333]
[3334]
[3335]
[3336]
[3337]
[3338]
[3339]
[3340]
[3341]
[3342]
[3343]
[3344]
[3345]
[3346]
[3347]
[3348]
[3349]
[3350]
[3351]
[3352]
[3353]
[3354]
[3355]
[3356]
[3357]
[3358]
[3359]
[3360]
[3361]
[3362]
[3363]
[3364]

[3365]

Thr Leu Phe Gly Asp Lys Leu Cys Ala Ile Pro Asn Leu Arg Glu

Asn

Arg

Pro

Lys

Ala

Ala

Asp

Lys

Met

Arg

Lys

Gly

Tyr

Cys

Val

Asp

Lys

1035

Tyr Gly Glu Leu Ala Asp Cys Cys Thr Lys Gln Glu Pro Glu

1050

Asn Glu Cys Phe Leu GIn His Lys Asp Asp Asn Pro Ser Leu

1065

Glu Ala Glu Ala Met Cys Thr Ser Phe

1080

Phe Met Gly His Tyr Leu His Glu Val

1095

Phe Tyr Ala Pro Glu Leu Leu Tyr Tyr

1110

Ile Leu Thr Gln Cys Cys Ala Glu Ala

1125

Pro Lys Leu Asp Gly Val Lys Glu

1140

Arg Gln Arg Met Lys Cys Ser Ser

1155

Arg Ala Phe Lys Ala Trp Ala Val Ala

1170

Leu Ser Gln Thr Phe Pro Asn Ala Asp Phe Ala Glu Ile Thr

1185

Lys Val Asn Lys Glu Cys Cys His

1200

Asp Leu Leu Glu Cys Ala Asp Asp Arg Ala Glu Leu Ala Lys

1215

Met Cys Glu Asn Gln Ala Thr Ile Ser Ser Lys Leu Gln Thr

1230

Cys Asp Lys Pro Leu Leu Lys Lys Ala His Cys Leu Ser Glu

1245

Glu His Asp Thr Met Pro Ala Asp Leu Pro Ala Ile Ala Ala

1260

Phe Val Glu Asp Gln Glu Val Cys Lys Asn Tyr Ala Glu Ala

1025 1030
1040 1045
1055 1060
Pro Phe Glu Arg Pro

1070 1075
Glu Asn Pro Thr Thr

1085 1090
Arg Arg His Pro Tyr

1100 1105
Glu Gln Tyr Asn Glu

1115 1120
Lys Glu Ser Cys Leu Thr
1130 1135
Ala Leu Val Ser Ser Val
1145 1150
Gln Lys Phe Gly Glu

1160 1165
1175 1180
Leu Ala Thr Asp Leu Thr
1190 1195
1205 1210
1220 1225
1235 1240
1250 1255
1265 1270
Asp Val Phe Leu Gly Thr

1280

1285

1275

Phe Leu Tyr Glu Tyr Ser Arg Arg

1290

-120 -
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[3366]
[3367]
[3368]
[3369]
[3370]
[3371]
[3372]
[3373]
[3374]
[3375]
[3376]
[3377]
[3378]
[3379]
[3380]
[3381]
[3382]
[3383]
[3384]
[3385]
[3386]
[3387]
[3388]
[3389]
[3390]
[3391]
[3392]
[3393]
[3394]
[3395]
[3396]
[3397]
[3398]
[3399]
[3400]

[3401]

His

Tyr

Ala

Glu

Leu

Gln

Arg

Asp

Asn

Val

Phe

Lys

Glu

Val

Met

Asp

Arg

Glu

Pro Asp Tyr Ser Val
1295

Glu Ala Thr Leu Glu
1310

Cys Tyr Gly Thr Val
1325

Pro Lys Asn Leu Val
1340

Gly Glu Tyr Gly Phe
1355

Lys Ala Pro Gln Val
1370

Asn Leu Gly Arg Val
1385

Gln Arg Leu Pro Cys
1400

Arg Val Cys Leu Leu
1415

Thr Lys Cys Cys Ser
1430

Ser Ala Leu Thr Val
1445

Ala Glu Thr Phe Thr
1460

Lys Glu Lys Gln Ile
1475

Lys His Lys Pro Lys
1490

Asp Asp Phe Ala Gln
1505

Lys Asp Thr Cys Phe
1520

Cys Lys Asp Ala Leu
1535

Lys

1550

Ser Leu Leu Leu
1300
Lys Cys Cys Ala
1315
Leu Ala Glu Phe
1330
Lys Thr Asn Cys
1345
GIn Asn Ala Ile
1360
Ser Thr Pro Thr
1375
Gly Thr Lys Cys
1390
Val Glu Asp Tyr
1405
His Glu Lys Thr
1420
Gly Ser Leu Val
1435
Asp Glu Thr Tyr
1450
Phe His Ser Asp
1465
Lys Lys Gln Thr
1480
Ala Thr Ala Glu
1495
Phe Leu Asp Thr
1510
Ser Thr Glu Gly
1525
Ala Arg Ser Trp

1540

Arg Leu Ala Lys Lys
1305

Glu Ala Asn Pro Pro
1320

Gln Pro Leu Val Glu
1335

Asp Leu Tyr Glu Lys
1350

Leu Val Arg Tyr Thr
1365

Leu Val Glu Ala Ala
1380

Cys Thr Leu Pro Glu
1395

Leu Ser Ala Ile Leu
1410

Pro Val Ser Glu His
1425

Glu Arg Arg Pro Cys
1440

Val Pro Lys Glu Phe
1455

Ile Cys Thr Leu Pro
1470

Ala Leu Ala Glu Leu
1485

GIln Leu Lys Thr Val
1500

Cys Cys Lys Ala Ala
1515

Pro Asn Leu Val Thr
1530

Ser His Pro Gln Phe

1545

-121 -
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[3402]

[3403]
[3404]
[3405]
[3406]
[3407]
[3408]
[3409]
[3410]
[3411]
[3412]
[3413]
[3414]
[3415]
[3416]
[3417]
[3418]
[3419]
[3420]
[3421]
[3422]
[3423]
[3424]
[3425]
[3426]
[3427]
[3428]
[3429]
[3430]
[3431]
[3432]
[3433]
[3434]
[3435]

[3436]

o

e
il

-z N

Ag M5 30 - ENPP121-NPP3-Fc A&

Met Glu
1

Gly Arg

Arg Ser

Leu Leu

50
Arg Ala
65

Phe Thr

Arg Asp Gly Cys Ala Gly Gly
5

Ala Pro Arg Glu Gly Pro Ala
20 25

His Ala Ala Glu Ala Pro Gly

35 40

Ala Pro Met Asp Val Gly Glu

55

Arg Thr Ala Lys Asp Pro Asn
70

Phe Ala Val

Gly Val Asn Ile

Gly Ser
10

Gly Asn

Asp Pro

Glu Pro

Thr Tyr

75

Cys Leu

D NPPLS] AE R

)

kk =

Arg Gly Gly Glu Gly

Leu Glu Lys
60

Lys

Gly Phe Thr

15

Arg Gly

Ala Ser

Ala Ala

Ser Leu

80

Ala**xLys

GIn Gly

Glu Asn

Trp Asp

130
Asn Lys
145

Ser Asp

Val Cys

Gln Gln

Phe Ser

210

Leu Met

225

Tyr Met

Ile Val

85

Ser Cys Arg Lys Lys Cys Phe

100 105

Cys Arg Cys Asp Val Ala Cys

115 120

Phe Glu Asp Thr Cys Val

Phe Arg Cys Gly Glu Arg Leu

Asp Cys Leu Gln Arg Lys Asp

Gln Gly Glu Thr Ser Trp Leu

185

Ser Gln Cys Pro Glu Gly Phe

195 200

Met Asp Gly Phe Arg Ala Glu

215

Pro Asn Ile Asn Lys Leu Lys

230

Arg Ala Met Tyr Pro Thr Lys

245

Thr Gly Leu Tyr Pro Glu Ser

90

Asp Ala

Lys Asp

Ser Thr

155
Cys Cys

170

Asp Leu

Tyr Leu

Thr Cys
235
Thr Phe
250

His Gly

Ser Phe Arg
110

Arg Gly Asp
125

Arg Ile Trp

140

Ser Leu Cys

Ala Asp Tyr

Asn Cys Asp
190
Pro Pro Val
205
Tyr Thr Trp
220

Gly Ile His

Pro Asn His

Ile Asp

- 122 -

95

Gly Leu

Cys Cys

Met Cys

Ser Cys
160
Lys Ser
175

Thr
Ile Leu
Asp Thr
Ser Lys
240
Tyr Thr
255

Asn Asn

ZIHSd 10-2023-0047334
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[3437]
[3438]
[3439]
[3440]
[3441]
[3442]
[3443]
[3444]
[3445]
[3446]
[3447]
[3448]
[3449]
[3450]
[3451]
[3452]
[3453]
[3454]
[3455]
[3456]
[3457]
[3458]
[3459]
[3460]
[3461]
[3462]
[3463]
[3464]
[3465]
[3466]
[3467]
[3468]
[3469]
[3470]
[3471]

[3472]

Met

Met

305

Val

Ser

Leu

Pro

Lys

385

Leu

Asp

Asp

Pro

Ser

465

Phe

Lys

Leu

Gly

Gly

Tyr

Asn

290

Tyr

Val

Pro

Asp

370

Lys

His

Tyr

Arg

450

Lys

Asn

Ala

Tyr

530

Pro

260
Asp Val
275

Asn Pro

Ile Asn

Pro Phe

340
Lys Ala
355

Ser Ser

Leu Gln

Gln Arg

Gly Met

420
Phe Pro
435

Ile Arg

Pro Tyr

Val Arg

500
Val Arg
515

Asn Asn

Ser Phe

Asn Leu Asn Lys

Leu

Val

Asn

405

Asp

Arg

Val

Leu

485

Ile

Ser

Glu

Lys

Trp

Lys

310

Ser

Arg

His

Val

390

Leu

His

Arg

470

Thr

Asp

Lys

Phe

Trp

295

Phe

Arg

Pro

375

Asp

His

Thr

Asn

Asn

455

Asn

Pro

Lys

Ser

Arg

535

280

His

Pro

Arg

360

His

Asn

Tyr

Phe

440

Leu

Asp

Val

Asn

520

Ser

Glu Lys Thr

265

Asn

Gly

Thr

Ser

Ser

345

Phe

Cys

Cys

425

Phe

Pro

Ser

Leu

His

505

Thr

Met

Glu

Phe

Gln

Tyr

330

Thr

Tyr

Pro

Phe

Val

410

Asn

Tyr

His

Cys

Pro

490

Leu

Asn

Glu

Val

Ser

Pro

Phe

315

Tyr

Leu

Thr

Val

395

Asn

Lys

Met

Asp

Arg

475

Lys

Phe

Cys

Ala

Leu

Met

300

Trp

Met

Leu

Met

Ser

380

Met

Met

Tyr

Phe

460

Lys

Arg

Val

Gly

Ile

540

Ser

285

Trp

Pro

Pro

Lys

Tyr

365

Leu

445

Phe

Pro

Leu

Asp

Gly

525

Phe

270

Ser

Leu

Tyr

Trp

350

Phe

Arg

Met

Leu

Tyr

430

Ser

Asp

His

Gln

510

Gly

Leu

Lys

Thr

Ser

Asn

335

Leu

Val

Leu

415

Met

Pro

Phe

Tyr

495

Gln

Asn

Ala

Asp

Thr

Asn

His

480

Trp

His

His

Glu Pro Phe Glu Asn Ile
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[3473]
[3474]
[3475]
[3476]
[3477]
[3478]
[3479]
[3480]
[3481]
[3482]
[3483]
[3484]
[3485]
[3486]
[3487]
[3488]
[3489]
[3490]
[3491]
[3492]
[3493]
[3494]
[3495]
[3496]
[3497]
[3498]
[3499]
[3500]
[3501]
[3502]
[3503]
[3504]
[3505]
[3506]
[3507]

[3508]

545

Glu Val Tyr

Asn Asn Gly

Tyr Glu Pro
595

Phe Ala Asn

Leu Gln Asn
625

Thr Gln Glu

Arg Pro Arg

Arg Glu Tyr
675
Ser Ser Tyr
690
Thr Val Pro
705

Ser Gln Lys

Phe Leu Tyr

755
Met Trp Asp
770
Arg Asn Gly
785

Asp Gly His

Thr Asp Val

Lys Asn Lys

Asn Leu

565
Thr His
580

Ser His

Pro Leu

Ser Thr

Glu Ile

645
Val Leu
660

Val Ser

Thr Val

Asp Cys

Cys Ser
725
Pro Pro

740

Thr Ser

Tyr Phe

Val Asn

Phe Asp

805
Pro Ile
820

Ser His

550

Met Cys

Gly Ser

Pro Thr

615
GIn Leu
630

Thr Ala

Gln Lys

Gly Phe

Pro Gln

695
Leu Arg
710

Phe Tyr

Ala Ser

Asn Leu

His Ser

775

Val Val

790

Ala Pro

Pro Thr

Asp

Leu

Thr

Asn

680

Leu

Leu

Asn

Val

760

Val

Ser

Asp

His

Leu Leu

570
Asn His
585

Val Ser

Ser Leu

Gln Val

Val Lys

650
Val Asp
665

Lys Ala

Gly Asp

Asp Val

Ala Asp
730
Arg Thr

745

Pro Met

Leu Leu

Gly Pro

Glu Ile

810

Tyr Phe

825

Thr Pro Glu Asn Cys

555

Arg

Leu

Lys

Asp

Asn

635

Val

His

Met

Thr

Arg

715

Lys

Ser

Tyr

Ile
795

Thr

Val

Ile GIn Pro Ala
575

Leu Lys Val Pro

590
Phe Ser Val Cys
605
Cys Phe Cys Pro
620

Gln Met Leu Asn

Asn Leu Pro Phe
655

Cys Leu Leu Tyr

670
Arg Met Pro Met
685
Ser Pro Leu Pro
700

Val Pro Pro Ser

Asn Ile Thr His
735
Asp Ser Gln Tyr
750
Glu Glu Phe Arg
765

Lys His Ala Thr
780

Phe Asp Tyr Asn

Lys His Leu Ala
815
Val Leu Thr Ser

830

560

Pro

Phe

His

Leu

640

His

Trp

Pro

Asp

Lys

Tyr
800

Asn

Cys

Pro Gly Trp Leu Asp Val
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[3509]
[3510]
[3511]
[3512]
[3513]
[3514]
[3515]
[3516]
[3517]
[3518]
[3519]
[3520]
[3521]
[3522]
[3523]
[3524]
[3525]
[3526]
[3527]
[3528]
[3529]
[3530]
[3531]
[3532]
[3533]
[3534]
[3535]
[3536]
[3537]
[3538]
[3539]
[3540]
[3541]
[3542]
[3543]

[3544]

Leu

Leu

Cys

Pro

945

Cys

Trp

Glu

Leu

Ser

Ala

Ser

Val

Asn

Asp

Lys

835 840

845

Pro Phe Ile Ile Pro His Arg Pro Thr Asn Val Glu Ser Cys Pro

850 855 860

Gly Lys Pro Glu Ala Leu Trp Val Glu Glu Arg Phe Thr Ala His

870 875

880

Ala Arg Val Arg Asp Val Glu Leu Leu Thr Gly Leu Asp Phe Tyr

885 890

895

Asp Lys Val Gln Pro Val Ser Glu Ile Leu Gln Leu Lys Thr Tyr

900 905

910

Pro Thr Phe Glu Thr Thr Ile Asp Lys Thr His Thr Cys Pro Pro

915 920

925

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro

930 935 940

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr

950 955

960

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn

965 970

975

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg

980 985

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val

995 1000
His Gln Asp Trp Leu Asn Gly Lys Glu Tyr
1010 1015
Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
1025 1030
Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
1040 1045
Arg Glu Glu Met Thr Lys Asn Gln Val Ser
1055 1060
Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val
1070 1075
Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr
1085 1090
Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
1100 1105

Ser Arg Trp Gln Gln Gly Asn Val Phe Ser

990

1005
Lys Cys Lys Val
1020
Thr Ile Ser Lys
1035
Thr Leu Pro Pro
1050
Leu Thr Cys Leu
1065
Glu Trp Glu Ser
1080
Pro Pro Val Leu
1095
Leu Thr Val Asp
1110

Cys Ser Val Met
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[3545]
[3546]
[3547]
[3548]
[3549]

[3550]

[3551]
[3552]
[3553]
[3554]
[3555]
[3556]
[3557]
[3558]
[3559]
[3560]
[3561]
[3562]
[3563]
[3564]
[3565]
[3566]
[3567]
[3568]
[3569]
[3570]
[3571]
[3572]
[3573]
[3574]
[3575]
[3576]
[3577]
[3578]

[3579]

ZIHSdl 10-2023-0047334

1115 1120 1125
His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
1130 1135 1140

Ser Pro Gly Lys

1145
9d 123 HEE AE; olF UENPPIY AlFF H #5 #x = 2% HEE A DMY de $x]; F2 2
71% Fe A9S YER

A4g W3S 31 - ENPP121-NPP3-¢H2wl A<

Met Glu Arg Asp Gly Cys Ala Gly Gly Gly Ser Arg Gly Gly Glu Gly
1 5 10 15

Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn Gly Arg Asp Arg Gly

20 25 30
Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro Gln Ala Ala Ala Ser
35 40 45
Leu Leu Ala Pro Met Asp Val Gly Glu Glu Pro Leu Glu Lys Ala Ala
50 55 60

Arg Ala Arg Thr Ala Lys Asp Pro Asn Thr Tyr Lys Ile Ile Ser Leu
65 70 75 80

Phe Thr Phe Ala Val Gly Val Asn Ile Cys Leu Gly Phe Thr Ala**Lys

85 90 95

Gln Gly Ser Cys Arg Lys Lys Cys Phe Asp Ala Ser Phe Arg Gly Leu

o

100 105 110
Glu Asn Cys Arg Cys Asp Val Ala Cys Lys Asp Arg Gly Asp Cys Cys
115 120 125

Trp Asp Phe Glu Asp Thr Cys Val Glu Ser Thr Arg Ile Trp Met Cys

=

130 135 140

o

Asn Lys Phe Arg Cys Gly Glu Arg Leu Glu Ala Ser Leu Cys Ser Cys
145 150 155 160
Ser Asp Asp Cys Leu Gln Arg Lys Asp Cys Cys Ala Asp Tyr Lys Ser
165 170 175
Val Cys Gln Gly Glu Thr Ser Trp Leu Glu Glu Asn Cys Asp Thr Ala
180 185 190
Gln Gln Ser Gln Cys Pro Glu Gly Phe Asp Leu Pro Pro Val Ile Leu
195 200 205
Phe Ser Met Asp Gly Phe Arg Ala Glu Tyr Leu Tyr Thr Trp Asp Thr

210 215 220
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[3580]
[3581]
[3582]
[3583]
[3584]
[3585]
[3586]
[3587]
[3588]
[3589]
[3590]
[3591]
[3592]
[3593]
[3594]
[3595]
[3596]
[3597]
[3598]
[3599]
[3600]
[3601]
[3602]
[3603]
[3604]
[3605]
[3606]
[3607]
[3608]
[3609]
[3610]
[3611]
[3612]
[3613]
[3614]

[3615]

Leu
225

Tyr

Met

Met

305

Val

Ser

Leu

Pro

Lys

385

Leu

Asp

Asp

Pro

Ser

465

Phe

Lys

Met

Met

Val

Tyr

Asn

290

Tyr

Val

Pro

Asp

370

Lys

His

Tyr

Arg

450

Glu

Lys

Asn

Pro Asn

Arg Ala

Thr Gly

260
Asp Val
275

Asn Pro

Gln Gly

Ile Asn

Pro Phe

340
Lys Ala
355

Ser Ser

Leu Gln

Gln Arg

Gly Met

420
Phe Pro
435

Ile Arg

Glu Ile

Pro Tyr

Val Arg

500

Ile

Met

245

Leu

Asn

Leu

Val

Asn

405

Asp

Arg

Ala

Val

Leu

485

Ile

Asn Lys
230

Tyr Pro

Tyr Pro

Leu Asn

Trp Trp

295
Lys Ala
310

Ser Phe

Glu Arg

Arg Pro

His Ala

375
Val Asp
390

Leu His

Gln Thr

Ile Asn

His Asn

455

Arg Asn

470

Thr Pro

Asp Lys

Leu

Thr

Lys
280

His

Pro

Arg

360

His

Asn

Tyr

Phe

440

Leu

Asp

Val

Lys

Lys

Ser

265

Asn

Thr

Ser

Ser

345

Phe

Cys

Cys

425

Phe

Pro

Ser

Leu

His

505

Thr

Thr

250

His

Phe

Tyr

330

Thr

Tyr

Pro

Phe

Val

410

Asn

Tyr

His

Cys

Pro

490

Leu Phe Val Asp

Cys
235

Phe

Ser

Pro

Phe

315

Tyr

Leu

Thr

Val

395

Asn

Lys

Met

Asp

Arg

475

Lys

Gly

Pro

Leu

Met

300

Trp

Met

Leu

Met

Ser

380

Met

Met

Tyr

Phe

460

Lys

Arg

Ile His

Asn His

Ile Asp

270
Ser Ser
285

Trp Leu

Pro Gly

Pro Tyr

Lys Trp

350

Tyr Phe

365

Ala Arg

Leu Met

Ile Leu

Glu Tyr
430

445

Phe Ser

Pro Asp

Leu His

510
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Ser

Tyr

255

Asn

Lys

Thr

Ser

Asn

335

Leu

Val

Leu

415

Met

Pro

Phe

Gln

Tyr

495

Lys
240

Thr

Asn

Asp

Thr

Asn

His
480

Ala

Gln Gln Trp
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[3616]
[3617]
[3618]
[3619]
[3620]
[3621]
[3622]
[3623]
[3624]
[3625]
[3626]
[3627]
[3628]
[3629]
[3630]
[3631]
[3632]
[3633]
[3634]
[3635]
[3636]
[3637]
[3638]
[3639]
[3640]
[3641]
[3642]
[3643]
[3644]
[3645]
[3646]
[3647]
[3648]
[3649]
[3650]

[3651]

Leu Ala Val Arg Ser

Gly

Asn

Tyr

Phe

Leu

625

Thr

Arg

Arg

Ser

Thr

705

Ser

Phe

Ala

Met

515
Tyr Asn
530

Pro Ser

Val Tyr

Asn Gly

Glu Pro
595

Ala Asn

Gln Asn

Pro Arg

Glu Tyr

675
Ser Tyr
690

Val Pro

Gln Lys

Leu Tyr

Leu Ile

755

Trp Asp

770

Asn

Phe

Asn

Thr

580

Ser

Pro

Ser

Val

660

Val

Thr

Asp

Cys

Pro

740

Thr

Tyr

Arg Asn Gly Val

785

Glu

Lys

Leu

565

His

His

Leu

Thr

645

Leu

Ser

Val

Cys

Ser

725

Pro

Ser

Phe

Asn

Lys Ser

Phe Arg

535
Glu Lys
550

Met Cys

Gly Ser

Pro Thr

615
GIn Leu
630

Thr Ala

Gln Lys

Gly Phe

Pro Gln

695
Leu Arg
710

Phe Tyr

Ala Ser

Asn Leu

His Ser

775

Val Val

790

Asn

520

Ser

Thr

Asp

Leu

Thr

Asn

680

Leu

Leu

Asn

Val

760

Val

Ser

Thr

Met

Leu

Asn

585

Val

Ser

Val

Val

665

Lys

Asp

Arg

745

Pro

Leu

Gly

Asn

Glu

Val

Leu

570

His

Ser

Leu

Val

Lys

650

Asp

Asp

Val

Asp

730

Thr

Met

Leu

Pro

Cys

Ala

555

Arg

Leu

Lys

Asp

Asn

635

Val

His

Met

Thr

Arg

715

Lys

Ser

Tyr

Ile

Ile

795

Gly Gly Gly Asn His

540

Pro

Leu

Phe

Cys

620

Asn

Cys

Arg

Ser

700

Val

Asn

Asp

Glu

Lys

780

Phe

525

Phe

Phe

Lys

Ser

605

Phe

Met

Leu

Leu

Met

685

Pro

Pro

Ser

Glu

765

His

Asp

Leu Ala

Glu Asn

Pro Ala

575
Val Pro
590

Val Cys

Cys Pro

Leu Asn

Pro Phe

655
Leu Tyr
670

Pro Met

Leu Pro

Pro Ser

Thr His

735

Gln Tyr

750

Phe Arg

Ala Thr

Tyr Asn
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His

560

Pro

Phe

His

Leu

640

His

Trp

Pro

Asp

Lys

Glu

Tyr

800
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[3652]
[3653]
[3654]
[3655]
[3656]
[3657]
[3658]
[3659]
[3660]
[3661]
[3662]
[3663]
[3664]
[3665]
[3666]
[3667]
[3668]
[3669]
[3670]
[3671]
[3672]
[3673]
[3674]
[3675]
[3676]
[3677]
[3678]
[3679]
[3680]
[3681]
[3682]
[3683]
[3684]
[3685]
[3686]

[3687]

Asp

Thr

Lys

Leu

Leu

Ser

Phe

945

His

Phe

Ser

Lys

Leu

Arg

Pro

Ser

Gly His

Asp Val

Asn Lys

835

Pro Phe

850

Gly Lys

Ala Arg

Asp Lys

Phe Asp Ala Pro
805

Pro Ile Pro Thr

820

Ser His Thr Pro

Ile Ile Pro His
855
Pro Glu Ala Leu
870
Val Arg Asp Val
885
Val Gln Pro Val

900

Asp Glu Ile Thr
810
His Tyr Phe Val
825
Glu Asn Cys Pro
840

Arg Pro Thr Asn

Trp Val Glu Glu

875

Glu Leu Leu Thr
890

Ser Glu Ile Leu

905

Lys His Leu Ala Asn

815

Val Leu Thr Ser Cys

830

Gly Trp Leu Asp Val

845

Val Glu Ser Cys Pro

Arg Phe Thr Ala His

880

Gly Leu Asp Phe Tyr

895

Gln Leu Lys Thr Tyr

910

Pro Thr Phe Glu Thr Thr Ile Gly Gly Gly Ser Gly Gly Gly Gly
915 920 925

Gly Gly Gly Gly Ser Met Lys Trp Val Thr Phe Leu Leu Leu Leu

930 935 940

Val Ser Gly Ser Ala Phe Ser Arg Gly Val Phe Arg Arg Glu Ala
950 955 960

Lys Ser Glu Ile Ala His Arg Tyr Asn Asp Leu Gly Glu Gln His

965 970 975
Lys Gly Leu Val Leu Ile Ala Phe Ser Gln Tyr Leu Gln Lys Cys

980 985 990

Tyr Asp Glu His Ala Lys Leu Val Gln Glu Val Thr Asp Phe Ala

995 1000 1005
Thr Cys Val Ala Asp Glu Ser Ala Ala Asn Cys Asp Lys Ser
1010 1015 1020
His Thr Leu Phe Gly Asp Lys Leu Cys Ala Ile Pro Asn Leu
1025 1030 1035
Glu Asn Tyr Gly Glu Leu Ala Asp Cys Cys Thr Lys Gln Glu
1040 1045 1050
Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro
1055 1060 1065
Leu Pro Pro Phe Glu Arg Pro Glu Ala Glu Ala Met Cys Thr

1070 1075 1080
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[3688]
[3689]
[3690]
[3691]
[3692]
[3693]
[3694]
[3695]
[3696]
[3697]
[3698]
[3699]
[3700]
[3701]
[3702]
[3703]
[3704]
[3705]
[3706]
[3707]
[3708]
[3709]
[3710]
[3711]
[3712]
[3713]
[3714]
[3715]
[3716]
[3717]
[3718]
[3719]
[3720]
[3721]
[3722]

[3723]

Ser Phe Lys Glu Asn Pro Thr Thr Phe Met Gly His Tyr Leu His

Glu

Tyr

Glu

Lys

Ser

Val

Ile

Cys

Ala

Gln

Ser

Ala

Glu

Arg

Lys

Pro

Val

1085
Val Ala Arg Arg His
1100
Tyr Ala Glu Gln Tyr
1115
Ala Asp Lys Glu Ser
1130
Glu Lys Ala Leu Val
1145
Ser Met Gln Lys Phe
1160
Ala Arg Leu Ser Gln
1175
Thr Lys Leu Ala Thr
1190
His Gly Asp Leu Leu
1205
Lys Tyr Met Cys Glu
1220
Thr Cys Cys Asp Lys
1235
Glu Val Glu His Asp
1250
Ala Asp Phe Val Glu
1265
Ala Lys Asp Val Phe
1280
Arg His Pro Asp Tyr
1295
Lys Tyr Glu Ala Thr
1310
Pro Ala Cys Tyr Gly
1325
Glu Glu Pro Lys Asn
1340

1090 1095
Pro Tyr Phe Tyr Ala Pro Glu Leu Leu
1105 1110
Asn Glu Ile Leu Thr Gln Cys Cys Ala
1120 1125
Cys Leu Thr Pro Lys Leu Asp Gly Val
1135 1140
Ser Ser Val Arg Gln Arg Met Lys Cys
1150 1155
Gly Glu Arg Ala Phe Lys Ala Trp Ala
1165 1170
Thr Phe Pro Asn Ala Asp Phe Ala Glu
1180 1185
Asp Leu Thr Lys Val Asn Lys Glu Cys
1195 1200
Glu Cys Ala Asp Asp Arg Ala Glu Leu
1210 1215
Asn Gln Ala Thr Ile Ser Ser Lys Leu
1225 1230
Pro Leu Leu Lys Lys Ala His Cys Leu
1240 1245
Thr Met Pro Ala Asp Leu Pro Ala Ile
1255 1260
Asp Gln Glu Val Cys Lys Asn Tyr Ala
1270 1275
Leu Gly Thr Phe Leu Tyr Glu Tyr Ser
1285 1290
Ser Val Ser Leu Leu Leu Arg Leu Ala
1300 1305
Leu Glu Lys Cys Cys Ala Glu Ala Asn
1315 1320
Thr Val Leu Ala Glu Phe Gln Pro Leu
1330 1335
Leu Val Lys Thr Asn Cys Asp Leu Tyr

1345 1350
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[3724]
[3725]
[3726]
[3727]
[3728]
[3729]
[3730]
[3731]
[3732]
[3733]
[3734]
[3735]
[3736]
[3737]
[3738]
[3739]
[3740]
[3741]
[3742]
[3743]
[3744]
[3745]
[3746]
[3747]
[3748]
[3749]

[3750]

[3751]
[3752]
[3753]
[3754]
[3755]
[3756]
[3757]

[3758]

3IHSd 10-2023-0047334

Glu Lys Leu Gly Glu Tyr Gly Phe Gln Asn Ala Ile Leu Val Arg
1355 1360 1365

Tyr Thr Gln Lys Ala Pro Gln Val Ser Thr Pro Thr Leu Val Glu
1370 1375 1380

Ala Ala Arg Asn Leu Gly Arg Val Gly Thr Lys Cys Cys Thr Leu
1385 1390 1395

Pro Glu Asp Gln Arg Leu Pro Cys Val Glu Asp Tyr Leu Ser Ala
1400 1405 1410

Ile Leu Asn Arg Val Cys Leu Leu His Glu Lys Thr Pro Val Ser
1415 1420 1425

Glu His Val Thr Lys Cys Cys Ser Gly Ser Leu Val Glu Arg Arg
1430 1435 1440

Pro Cys Phe Ser Ala Leu Thr Val Asp Glu Thr Tyr Val Pro Lys
1445 1450 1455

Glu Phe Lys Ala Glu Thr Phe Thr Phe His Ser Asp Ile Cys Thr
1460 1465 1470

Leu Pro Glu Lys Glu Lys Gln Ile Lys Lys Gln Thr Ala Leu Ala
1475 1480 1485

Glu Leu Val Lys His Lys Pro Lys Ala Thr Ala Glu Gln Leu Lys
1490 1495 1500

Thr Val Met Asp Asp Phe Ala Gln Phe Leu Asp Thr Cys Cys Lys
1505 1510 1515

Ala Ala Asp Lys Asp Thr Cys Phe Ser Thr Glu Gly Pro Asn Leu
1520 1525 1530

Val Thr Arg Cys Lys Asp Ala Leu Ala

1535 1540

N
e
fol

2% AE= MY o]F W& NPP3e] AJAF 3 S e = A
=]
B

A8 HNS 32 - ENPPI21GLK T E = 215 MY

Met Glu Arg Asp Gly Cys Ala Gly Gly Gly Ser Arg Gly Gly Glu Gly

1 5 10 15

Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn Gly Arg Asp Arg Gly
20 25 30

Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro Gln Ala Ala Ala Ser

35 40 45
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[3759]
[3760]
[3761]
[3762]
[3763]
[3764]
[3765]
[3766]
[3767]
[3768]
[3769]
[3770]
[3771]
[3772]
[3773]
[3774]
[3775]
[3776]
[3777]
[3778]
[3779]
[3780]
[3781]
[3782]
[3783]
[3784]
[3785]
[3786]
[3787]
[3788]
[3789]
[3790]
[3791]
[3792]
[3793]

[3794]

Leu Leu Ala Pro Met Asp Val Gly Glu Glu Pro Leu Glu Lys

50

55

Arg Ala Arg Thr Ala Lys Asp Pro

65

70

Phe Thr Phe Ala Val Gly Val Asn

Asn

Thr

Cys

Tyr
75

Leu

60

Lys Ile Ile

Gly Phe Thr

Ala Ala

Ser Leu

Leu

AE W3 33 - &R

Lys

85

1

R
e

Gly Gly Gly Gly Ser Gly Gly Gly Gly

1

Lys

Ser

Arg

65

Leu

Ser

Leu

Cys

Lys

145

Tyr

Leu

Trp Val Thr
20
Arg Gly Val
35
Tyr Asn Asp
50

Phe Ser Gln

Val Gln Glu

Ala Ala Asn
100
Cys Ala Ile
115
Cys Thr Lys
130

Asp Asp Asn

Met Cys Thr

Leu His Glu

180

Leu Tyr Tyr
195

Glu Ala Asp

210

5

Phe

Phe

Leu

Tyr

Val

85

Cys

Leu Leu Leu

Arg Arg Glu
40
Gly Glu Gln
55
Leu Gln Lys
70

Thr Asp Phe

Asp Lys Ser

Leu

25

His

Cys

Leu

105

Pro Asn Leu Arg Glu

Gln

Pro

Ser

165

Val

Ala

Lys

120
Glu Pro Glu
135
Ser Leu Pro
150

Phe Lys Glu

Ala Arg Arg

Glu Gln Tyr
200

Arg

Pro

Asn

His

185

Asn

90

Ser

10

Phe

His

Phe

Ser

Lys

90

His

Asn

Asn

Phe

Pro

170

Pro

Glu Ser Cys Leu Thr

215

Val

Lys

Lys

Tyr

75

Thr

Thr

Tyr

155

Thr

Tyr

Pro

Gly Gly Gly

Ser Gly Ser
30
Ser Glu Ile
45
Gly Leu Val
60

Asp Glu His

Cys Val Ala

Leu Phe Gly
110
Gly Glu Leu
125
Cys Phe Leu
140

Arg Pro Glu

Thr Phe Met

Phe Tyr Ala

Leu Thr Gln
205
Lys Leu Asp

220

- 132 -

95

Ser Met

15

Ala Phe

Ala His

Leu Ile

Asp Glu
95

Asp Lys

Ala Asp

Gln His

160

Gly His

175

Pro Glu

Cys Cys

Gly Val

ZIHSd 10-2023-0047334



[3795]
[3796]
[3797]
[3798]
[3799]
[3800]
[3801]
[3802]
[3803]
[3804]
[3805]
[3806]
[3807]
[3808]
[3809]
[3810]
[3811]
[3812]
[3813]
[3814]
[3815]
[3816]
[3817]
[3818]
[3819]
[3820]
[3821]
[3822]
[3823]
[3824]
[3825]
[3826]
[3827]
[3828]
[3829]

[3830]

Lys Glu
225

Ser Met

Arg Leu

Leu Ala

Leu Leu

290
Glu Asn
305

Pro Leu

Met Pro

Glu Val

Phe Leu

370
Leu Leu
385

Ala Glu

Gln Pro

Leu Tyr

Arg Tyr

450

Ala Ala

465

Glu Asp

Asn Arg

Lys Ala

Gln Lys

Ser Gln

260
Thr Asp
275

Glu Cys

Leu Lys

Ala Asp

340
Cys Lys
355

Tyr Glu

Arg Leu

Ala Asn

Leu Val

420

Glu Lys

435

Thr Gln

Arg Asn

Gln Arg

Val Cys

500

Leu Val

230

Ser Ser Val

Phe Gly Glu Arg Ala

245

Thr Phe Pro Asn Ala

Leu Thr Lys

Ala Asp Asp
295

Thr Ile Ser

Lys Ala His
325

Leu Pro Ala

Asn Tyr Ala

Tyr Ser Arg

Ala Lys Lys
390

Pro Pro Ala

405

Glu Glu Pro

Leu Gly Glu

Lys Ala Pro
455
Leu Gly Arg
470
Leu Pro Cys
485

Leu Leu His

Val

280

Arg

Ser

Cys

Tyr

Cys

Lys

Tyr

440

Gln

Val

Val

Glu

265

Asn

Lys

Leu

His

Tyr

Asn

425

Val

Gly

Glu

Lys

505

Arg

Phe

250

Asp

Lys

Leu

Ser

330

Lys

Pro

410

Leu

Phe

Ser

Thr

Asp

490

Thr

Gln
235

Lys

Phe

Leu

Asp

Asp

Asp

Thr

395

Thr

Val

Gln

Thr

Lys

475

Tyr

Pro

Arg Met Lys

Ala Trp Ala

Ala Glu Ile
270
Cys Cys His
285
Ala Lys Tyr
300

Thr Cys Cys

Val Glu His

Phe Val
350
Val Phe Leu
365
Tyr Ser Val
380

Leu Glu Lys

Val Leu Ala

Lys Thr Asn
430
Asn Ala Ile
445
Pro Thr Leu
460

Cys Cys Thr

Leu Ser Ala

Val Ser Glu

510
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Cys

Val

255

Thr

Met

Asp

Asp

335

Asp

Ser

Cys

415

Cys

Leu

Val

Leu

Ile

495

His

Ser

240

Lys

Asp

Cys

Lys

320

Thr

Thr

Leu

Cys

400

Phe

Asp

Val

Pro
480

Leu

Val
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[3831]
[3832]
[3833]
[3834]
[3835]
[3836]
[3837]
[3838]
[3839]
[3840]
[3841]
[3842]
[3843]
[3844]
[3845]
[3846]
[3847]
[3848]
[3849]
[3850]
[3851]
[3852]
[3853]
[3854]
[3855]
[3856]
[3857]
[3858]
[3859]
[3860]
[3861]
[3862]
[3863]
[3864]
[3865]

[3866]

Thr Lys Cys Cys Ser
515
Ala Leu Thr Val Asp
530
Thr Phe Thr Phe His
545
Gln Ile Lys Lys Gln
565
Lys Ala Thr Ala Glu
580
Phe Leu Asp Thr Cys
595
Thr Glu Gly Pro Asn
610
Mg ¥s 34 - Azt

Gly Ser Leu Val Glu Arg Arg Pro Cys

520
Glu Thr Tyr Val Pro
535
Ser Asp Ile Cys Thr
550
Thr Ala Leu Ala Glu
570
Gln Leu Lys Thr Val
585
Cys Lys Ala Ala Asp
600
Leu Val Thr Arg Cys
615

IoG Fc E=w|¢l, Fc

Asp Lys Thr His Thr

1 5

Gly Pro Ser Val Phe

20
Ile Ser Arg Thr Pro
35
Glu Asp Pro Glu Val
50

His Asn Ala Lys Thr

65

Arg Val Val Ser Val
85

Lys Glu Tyr Lys Cys

100
Glu Lys Thr Ile Ser
115
Tyr Thr Leu Pro Pro
130
Leu Thr Cys Leu Val
145

Trp Glu Ser Asn Gly

Cys Pro Pro Cys Pro
10
Leu Phe Pro Pro Lys
25
Glu Val Thr Cys Val
40
Lys Phe Asn Trp Tyr
55
Lys Pro Arg Glu Glu
70
Leu Thr Val Leu His
90
Lys Val Ser Asn Lys
105
Lys Ala Lys Gly Gln
120
Ser Arg Glu Glu Met
135
Lys Gly Phe Tyr Pro

150

Lys

Leu

555

Leu

Met

Lys

Lys

Pro

Val

Val

Pro

Thr

Ser

155

525
Glu Phe Lys
540

Pro Glu Lys

Val Lys His

Asp Asp Phe

590

Asp Thr Cys
605

Asp Ala Leu

620

Pro Glu Leu

Lys Asp Thr
30
Val Asp Val
45
Asp Gly Val
60

Tyr Asn Ser

Asp Trp Leu

Leu Pro Ala
110
Arg Glu Pro
125
Lys Asn Gln
140

Asp Ile Ala

GIn Pro Glu Asn Asn Tyr Lys Thr Thr
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Phe

Lys

575

Phe

Leu
15

Leu

Ser

Thr

Asn

95

Pro

Val

Val

Pro

Ser

Lys
560

Pro

Ser

Met

His

Val

Tyr

80

Val

Ser

160

Pro
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[3867]
[3868]
[3869]
[3870]
[3871]
[3872]
[3873]
[3874]
[3875]
[3876]
[3877]
[3878]
[3879]
[3880]
[3881]
[3882]
[3883]
[3884]
[3885]
[3886]
[3887]
[3888]
[3889]
[3890]
[3891]
[3892]
[3893]
[3894]
[3895]
[3896]
[3897]
[3898]
[3899]
[3900]
[3901]

[3902]

165

Val Leu Asp Ser Asp Gly Ser Phe Phe

180

185

Asp Lys Ser Arg Trp Gln Gln Gly Asn

195

200

His Glu Ala Leu His Asn His Tyr Thr

Pro

225

210

Gly Lys

215

A WS 35 - vl AY

Met Lys Trp Val Thr Phe Leu Leu Leu

1

Phe

His

Lys

Asp

His

Glu

145

His

Glu

5

Ser Arg Gly Val Phe Arg Arg Glu

Arg Tyr

35
Ala Phe
50

Leu Val

Ser Ala

Leu Cys

Cys Cys

115

Lys Asp

130

Ala Met

Tyr Leu

Leu Leu

20

25

Asn Asp Leu Gly Glu Gln

Ser

100

Thr

Asp

Cys

His

Tyr

180

Cys Ala Glu Ala

195

Gln Tyr

Glu Val

70
Asn Cys
85

Ile Pro

Lys Gln

Asn Pro

Thr Ser

150

Glu Val

165

Tyr Ala

Asp Lys

40
Leu Gln Lys
55

Thr Asp Phe

Asp Lys Ser

Asn Leu Arg
105
Glu Pro Glu
120
Ser Leu Pro
135

Phe Lys Glu

Ala Arg Arg

Glu Gln Tyr
185
Glu Ser Cys

200

170

Leu Tyr

Val Phe

Gln Lys

Leu Phe

10

His Phe

Cys Ser

Ala Lys
75

Leu His

Glu Asn

Arg Asn

Pro Phe

Asn Pro

155

His Pro

170

Asn Glu

Leu Thr

Ser

Ser

Ser

220

Val

Lys

Lys

Tyr

60

Thr

Thr

Tyr

140

Thr

Tyr

Pro

Lys

Cys

205

Leu

Ser

Ser

45

Asp

Cys

Leu

Cys

125

Arg

Thr

Phe

Leu

Lys

205

Leu
190

Ser

Ser

Val

Phe

110

Phe

Pro

Phe

Tyr

Thr

190

Leu

- 135 -

175

Thr Val

Val Met

Leu Ser

Ser Ala

15

Val Leu

His Ala

Ala Asp

80
Gly Asp
95

Leu Ala

Leu Gln

Met Gly

160
Ala Pro
175

Gln Cys

Asp Gly
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[3903]
[3904]
[3905]
[3906]
[3907]
[3908]
[3909]
[3910]
[3911]
[3912]
[3913]
[3914]
[3915]
[3916]
[3917]
[3918]
[3919]
[3920]
[3921]
[3922]
[3923]
[3924]
[3925]
[3926]
[3927]
[3928]
[3929]
[3930]
[3931]
[3932]
[3933]
[3934]
[3935]
[3936]
[3937]

[3938]

Val

Ser

225

Lys

Asp

Cys

Lys

305

Thr

Thr

Leu

Cys

385

Phe

Asp

Val

Glu

Pro

465

Lys Glu
210

Ser Met

Arg Leu

Leu Ala

Leu Leu

275
Glu Asn
290

Pro Leu

Met Pro

Glu Val

Phe Leu

355
Leu Leu
370

Ala Glu

Gln Pro

Leu Tyr

Arg Tyr

435
Ala Ala
450

Glu Asp

Lys Ala

Gln Lys

Ser Gln

245
Thr Asp
260

Glu Cys

Leu Lys

Ala Asp

325
Cys Lys
340

Tyr Glu

Arg Leu

Ala Asn

Leu Val

405

Glu Lys

420

Thr Gln

Arg Asn

Gln Arg

Leu Asn Arg Val Cys

485

Leu Val Ser
215

Phe Gly Glu

230

Thr Phe Pro

Leu Thr Lys

Ala Asp Asp
280

Thr Ile Ser

Lys Ala His
310

Leu Pro Ala

Asn Tyr Ala

Tyr Ser Arg

Ala Lys Lys
375

Pro Pro Ala

390

Glu Glu Pro

Leu Gly Glu

Lys Ala Pro
440
Leu Gly Arg
455
Leu Pro Cys
470

Leu Leu His

Ser

Arg

Asn

Val

265

Arg

Ser

Cys

Tyr

Cys

Lys

Tyr

425

Gln

Val

Val

Glu

Val

250

Asn

Lys

Leu

His

Tyr

Asn

410

Val

Gly

Glu

Lys

490

Arg Gln Arg Met

Phe
235

Asp

Lys

Leu

Ser

315

Lys

Pro

395

Leu

Phe

Ser

Thr

Asp

475

Thr

220

Lys Ala

Phe Ala

Glu Cys

Leu Ala

285
Gln Thr
300

Glu Val

Asp Phe

Asp Val

Asp Tyr

365
Thr Leu
380

Thr Val

Val Lys

GIn Asn

Thr Pro

445

Lys Cys

460

Tyr Leu

Pro Val

Trp

Cys
270

Lys

Cys

Val

Phe

350

Ser

Leu

Thr

430

Thr

Cys

Ser

Ser
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Lys Cys

240
Ile Thr
255

His Gly

Tyr Met

Cys Asp

His Asp

320
Glu Asp
335

Leu Gly

Val Ser

Lys Cys

400

Asn Cys

415

Ile Leu

Leu Val

Thr Leu

Ala Tle

480

Glu His

495

SIHS31 10-2023-0047334



[3939]
[3940]
[3941]
[3942]
[3943]
[3944]
[3945]
[3946]
[3947]
[3948]
[3949]
[3950]
[3951]
[3952]
[3953]
[3954]
[3955]
[3956]
[3957]
[3958]
[3959]
[3960]
[3961]
[3962]
[3963]
[3964]
[3965]
[3966]
[3967]
[3968]
[3969]
[3970]
[3971]
[3972]
[3973]

[3974]

Val Thr Lys Cys Cys Ser Gly Ser
500
Ser Ala Leu Thr Val Asp Glu Thr
515 520
Glu Thr Phe Thr Phe His Ser Asp
530 535
Lys Gln Ile Lys Lys GIn Thr Ala
545 550
Pro Lys Ala Thr Ala Glu Gln Leu
565
Gln Phe Leu Asp Thr Cys Cys Lys
580
Ser Thr Glu Gly Pro Asn Leu Val
595 600
Arg Ser Trp Ser His Pro Gln Phe

610 615

AE S 36 - ENPP2 415 HE|=
y

Leu Phe Thr Phe Ala Val Gly Val
1 5
Phe Thr Ala

Ag W3 37 - 215 AQ ENPP?

Met Arg Gly Pro Ala Val Leu Leu
1 5
Ala Pro Gly Ala

20

Ag M35 38 - 215 AQ ENPP?

Met Arg Gly Pro Ala Val Leu Leu
1 5
Ala Pro Gly Ala Gly Ala

20

Leu Val Glu Arg Arg Pro Cys Phe

505

Tyr

Leu

Lys

585

Thr

Glu

Asn

Thr

Thr

AY W35 39 - 215 A9 ENPP1-2-1

Met Glu Arg Asp Gly Cys Ala Gly

1 5

Gly

Val Pro

Cys Thr

Ala Glu

555

Thr Val

570

Ala Asp

Arg Cys

Lys

Ile Cys

10

Val Ala

10

Val Ala

10

Gly Ser

10

510
Lys Glu Phe Lys Ala
525
Leu Pro Glu Lys Glu
540
Leu Val Lys His Lys
560
Met Asp Asp Phe Ala
575
Lys Asp Thr Cys Phe
590
Lys Asp Ala Leu Ala

605

Leu Gly

15

Leu Ala Thr Leu Leu

15

Leu Ala Thr Leu Leu

15

Arg Gly Gly Glu Gly

15

Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn Gly Arg Asp Arg Gly

20

25

30

Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro Gln Ala Ala Ala Ser
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[3975]
[3976]
[3977]
[3978]
[3979]
[3980]
[3981]
[3982]
[3983]
[3984]
[3985]
[3986]
[3987]
[3988]
[3989]
[3990]
[3991]
[3992]
[3993]
[3994]
[3995]
[3996]
[3997]
[3998]
[3999]
[4000]
[4001]
[4002]

[4003]

[4004]
[4005]
[4006]
[4007]
[4008]

[4009]

35 40 45
Leu Leu Ala Pro Met Asp Val Gly Glu Glu Pro Leu Glu Lys Ala Ala
50 55 60
Arg Ala Arg Thr Ala Lys Asp Pro Asn Thr Tyr Lys Ile Ile Ser Leu
65 70 75 80

Phe Thr Phe Ala Val Gly Val Asn Ile Cys Leu Gly Phe Thr Ala_

85 90 95
AE W35 40 - exENPP3

Leu Leu Val Ile Met Ser Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg
1 5 10 15
Lys

A AS 41 - A5 Y ENPP5:

Met Thr Ser Lys Phe Leu Leu Val Ser Phe Ile Leu Ala Ala Leu Ser
1 5 10 15
Leu Ser Thr Thr Phe Ser

20

AEHS 42 - A5 HE - olF =AY

Met Thr Arg Leu Thr Val Leu Ala Leu Leu Ala Gly Leu Leu Ala Ser
Ser Arg Ala

AE WS 43 - HA

Asp Ser Ser

AE W3S 44 - FA

Glu Ser Ser

Mg WS 45 - FA

Arg Gln Gln

AE WS 46 - HA

Lys Arg

Mg WS 47 - FA

(Arg), ; m=0-15

AE WS 48 - HA

Asp Ser Ser Ser Glu Glu Lys Phe Leu Arg Arg Ile Gly Arg Phe Gly
A WS 49 - HA

Glu Glu Glu Glu Glu Glu Glu Pro Arg Gly Asp Thr

1 5 10

Mg WS 50 - FA
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[4010]
[4011]
[4012]
[4013]
[4014]
[4015]
[4016]
[4017]
[4018]

[4019]

[4020]
[4021]
[4022]
[4023]
[4024]
[4025]
[4026]
[4027]
[4028]

[4029]

[4030]
[4031]
[4032]
[4033]
[4034]
[4035]
[4036]
[4037]
[4038]
[4039]
[4040]
[4041]
[4042]
[4043]

[4044]

Ala Pro Trp His Leu Ser Ser Gln Tyr Ser Arg Thr

1 5 10

Mg W3 51 - FHA

Ser Thr Leu Pro Ile Pro His Glu Phe Ser Arg Glu
1 5 10

Mg W3 52 - A

Val Thr Lys His Leu Asn Gln Ile Ser Gln Ser Tyr
1 5 10

Mg W3 53 - FA

(Glu)y; m=1-15

AE WS 54 - P

Leu Ile Asn
Ad s 55 - A
Gly Gly Ser Gly Gly Ser

1 5

Mg W3 56 - FA

Arg Ser Gly Ser Gly Gly Ser
1 5

Mg W3 57 - FA

(Asp)y; m=1-15
1
Ag W3 58 - HHA

Leu Val Ile Met Ser Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys

1 5 10 15
Mg WS 59 - FA

Val Ile Met Ser Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys
1 5 10 15
AE W3 60 - HA

Ile Met Ser Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys

1 5 10

Mg W3 61 - FA

Met Ser Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys

1 5 10

AE W3 62 - A

Ser Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys
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[4045]
[4046]
[4047]
[4048]
[4049]
[4050]
[4051]
[4052]
[4053]
[4054]
[4055]
[4056]
[4057]
[4058]
[4059]
[4060]
[4061]
[4062]
[4063]
[4064]
[4065]
[4066]
[4067]
[4068]
[4069]
[4070]
[4071]
[4072]
[4073]
[4074]
[4075]
[4076]

[4077]

[4078]

[4079]

1 5 10
Mg W3 63 - HA

Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys
1 5 10
Mg WS 64 - A

Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys
1 5 10
Mg WS 65 - A

Leu Gly Leu Gly Leu Gly Leu Arg Lys

1 5

Mg W3 66 - HA

Gly Leu Gly Leu Gly Leu Arg Lys

1 5

Mg W3 67 - A

Leu Gly Leu Gly Leu Arg Lys

1 5

Mg W3 68 - HA

Gly Leu Gly Leu Arg Lys

1 5

Mg W3 69 - HA

Leu Gly Leu Arg Lys

1 5

Mg WS 70 - FA

Gly Leu Arg Lys

1

AE W3 71 - FA

Leu Arg Lys

1

Mg W3 72 - A

Arg Lys

1

Mg W3 73 - FA

(Lys)n; m=0-15

1
Ad A5 74 -9A
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[4080] Dy m=1-15

[4081] Ag W3S 75 -HHA

[4082] (GGGGS),; n=1-10

[4083] Mg WS 76 - ENPP3 w2 LEE M

[4084] atggaatcta cgttgacttt agcaacggaa caacctgtta agaagaacac tcttaagaaa 60
[4085] tataaaatag cttgcattgt tcttcttgct ttgctggtga tcatgtcact tggattaggc 120
[4086] ctggggcttg gactcaggaa actggaaaag caaggcaget gcaggaagaa gtgetttgat 180
[4087] gcatcattta gaggactgga gaactgccgg tgtgatgtgg catgtaaaga ccgaggtgat 240
[4088] tgctgctggg attttgaaga cacctgtgtg gaatcaactc gaatatggat gtgcaataaa 300
[4089] tttcgttgtg gagagaccag attagaggcc agcctttget cttgttcaga tgactgtttg 360
[4090] cagaggaaag attgctgtgc tgactataag agtgtttgcc aaggagaaac ctcatggctg 420
[4091] gaagaaaact gtgacacagc ccagcagtct cagtgcccag aagggtttga cctgccacca 480
[4092] gttatcttgt tttctatgga tggatttaga gctgaatatt tatacacatg ggatacttta 540
[4093] atgccaaata tcaataaact gaaaacatgt ggaattcatt caaaatacat gagagctatg 600
[4094] tatcctacca aaaccttccc aaatcattac accattgtca cgggecttgta tccagagtca 660
[4095] catggcatca ttgacaataa tatgtatgat gtaaatctca acaagaattt ttcactttct 720
[4096] tcaaaggaac aaaataatcc agcctggtgg catgggcaac caatgtggect gacagcaatg 780
[4097] tatcaaggtt taaaagccgc tacctacttt tggcccggat cagaagtgge tataaatgge 840
[4098] tcctttectt ccatatacat geccttacaac ggaagtgtcc catttgaaga gaggatttct 900
[4099] acactgttaa aatggctgga cctgcccaaa gctgaaagac ccaggtttta taccatgtat 960
[4100] tttgaagaac ctgattcctc tggacatgca ggtggaccag tcagtgccag agtaattaaa 1020
[4101] gccttacagg tagtagatca tgettttggg atgttgatgg aaggectgaa gcageggaat 1080
[4102] ttgcacaact gtgtcaatat catccttctg getgaccatg gaatggacca gacttattgt 1140
[4103] aacaagatgg aatacatgac tgattatttt cccagaataa acttcttcta catgtacgaa 1200
[4104] gggcctgeee cccgeatecg agetcataat atacctcatg acttttttag ttttaattct 1260
[4105] gaggaaattg ttagaaacct cagttgccga aaacctgatc agcatttcaa gecctatttg 1320
[4106] actcctgatt tgccaaageg actgcactat gccaagaacg tcagaatcga caaagttcat 1380
[4107] ctctttgtgg atcaacagtg getggetgtt aggagtaaat caaatacaaa ttgtggagga 1440
[4108] ggcaaccatg gttataacaa tgagtttagg agcatggagg ctatctttct ggcacatgga 1500
[4109] cccagtttta aagagaagac tgaagttgaa ccatttgaaa atattgaagt ctataaccta 1560
[4110] atgtgtgatc ttctacgcat tcaaccagca ccaaacaatg gaacccatgg tagtttaaac 1620
[4111] catcttctga aggtgcecttt ttatgagcca tcccatgcag aggaggtgtce aaagttttct 1680
[4112] gtttgtgget ttgctaatcc attgeccaca gagtctcttg actgtttetg ccctcaccta 1740
[4113] caaaatagta ctcagctgga acaagtgaat cagatgctaa atctcaccca agaagaaata 1800
[4114] acagcaacag tgaaagtaaa tttgccattt gggaggccta gggtactgca gaagaacgtg 1860
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[4115]
[4116]
[4117]
[4118]
[4119]
[4120]
[4121]
[4122]
[4123]
[4124]
[4125]
[4126]
[4127]
[4128]
[4129]
[4130]
[4131]
[4132]
[4133]
[4134]
[4135]
[4136]
[4137]
[4138]
[4139]
[4140]
[4141]
[4142]
[4143]
[4144]
[4145]
[4146]
[4147]
[4148]
[4149]

[4150]

gaccactgtc
cccatgtgga
gtcccagact
ttctatttag
acatcagata
ttcagaaaaa
aatggagtaa
gctccagatg
tttgtggtgc
ctggatgtcc
ggtaaaccag
gatgtagaac

attttgcaac

AE WS 77 - ENPP1 R EEEE

tcctttacca
gttcatacac
gtctgeggge
cagacaagaa
gccaatatga
tgtgggacta
atgtggttag
aaattaccaa
tgaccagttg
taccctttat
aagctctttg
ttctcactgg

taaagacata

cagggaatat
agtcccccag
tgatgtcagg
tatcacccac
tgctttaatt
cttccacagt
tggaccaata
acatttagcc
taaaaacaag
catccctcac
ggttgaagaa
gcttgacttce

tttaccaaca

gtcagtggat
ttgggagaca
gttcctectt
ggcttectcet
actagcaatt
gttcttctta
tttgattata
aacactgatg
agccacacac
cgacctacca
agatttacag
tatcaggata

tttgaaacca

A

atggaacggg
agagaaggac
ggcgatcectce
gaaaaggccg
gtgctgteceg
tgcgccaaag
agatgcgacg
atcgagcccg
agatccctgt
agcagcgtgt
ccccagtgec
cgggecgagt
tgcggcacct
tactccatcg
gaccccaaga
tataagggcg
ttttggccecg
aacggcagcg
aaggatgagc
agctacggcec
ggaatgctga

atcagcgacc

acggcectgtgce
ctgceggceaa
aggctgcetgce
ccagagccag
tgtgegtgcet
aagtgaagtc
ccgeetgtgt
agcacatctg
gtgcctgecag
gccagggcga
ctgeeggett
acctgcacac
acaccaagaa
tgaccggect
tgaacgccag
agcccatctg
gcagcgacgt
tgcecttcga
ggccccactt
ctgtgtccag
tggacggcect

acggcatgga

€ggcggagga
cggcagagac
ttctetgctg
aaccgccaag
gaccaccatc
ctgcaagggc
ggaactgggc
gacctgcaac
cgacgactgc
gaagtcctgg
cgagacacct
atggggaggc
catgcggcecc
gtaccccgag
cttcagcctg
ggtcaccgcc
ggaaatcaac
ggaacggatc
ctacaccctg
cgaagtgatc
gaaagagctg

acagggatcc

tcaagaggcg
agaggcagat
gcececcatgg
gaccccaaca
ctgggctgcea
cggtgcttceg
aactgctgcc
aagttcagat
aaggacaagg
gtggaagaac
cctaccctgce
ctgctgececg
gtgtacccca
agccacggea
aagtccaaag
aagtaccagg
ggcatcttce
ctggectgtgce
tacctggaag
aaggccctgce
aacctgcaca

tgcaagaagt

ttggaaaagc
catcgcctct
ctgagagcca
atcctectgce
tggtacctat
taaaacatgc
attatgatgg
ttcccatcce
cggaaaactg
acgtggagag
ctcacattgc
aagtgcagcc

ctatt

gagaaggcgg
ctcatgccgc
atgtgggcga
cctacaaggt
tctteggect
agcggacctt
tggactacca
gcggegagaa
gcgactgetg
cctgcgagag
tgttcagcct
tgatcagcaa
ccaagacctt
tcatcgacaa
agaagttcaa
gcctgaaaag
ccgacatcta
tgcagtggcet
aacctgacag
agcgggtgga
gatgcctgaa

acatctacct

tatgaggatg
gccteccact
aaaatgttcc
cagcaataga
gtatgaagaa
cacagaaaga
ccattttgat
aacacactac
ccetgggtgg
ctgtcctgaa
ccgggtcecegt

tgtctctgaa

cagagcccct
cgaagcccct
ggaacctctg
gctgagectg
gaagcccagce
cggcaactgc
ggaaacctgc
gcggetgacce
catcaactac
catcaacgag
ggacggcettt
gctgaagaag
ccccaaccac
caagatgtac
ccccgagtgg
cggcacattc
taagatgtac
gcagctgcecc
cagcggccac
cggcatggtg
cctgatcctg

gaacaagtac
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1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580

2625

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260

1320
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[4151]
[4152]
[4153]
[4154]
[4155]
[4156]
[4157]
[4158]
[4159]
[4160]
[4161]
[4162]
[4163]
[4164]
[4165]
[4166]
[4167]
[4168]
[4169]
[4170]
[4171]
[4172]
[4173]
[4174]
[4175]
[4176]

[4177]

ZIHSd 10-2023-0047334

ctgggcecgacg tgaagaacat caaagtgatc tacggcccag ccgceccagact gaggectagce 1380
gacgtgccecg acaagtacta cagcttcaac tacgagggaa tcgcccggaa cctgagetge 1440
agagagccca accagcactt caagccctac ctgaagcact tcctgeccaa geggetgceac 1500
ttcgccaaga gcgacagaat cgagcccctg accttctacc tggaccccca gtggecagetg 1560
gccectgaatc ccagcgagag aaagtactge ggcageggcet tccacggetc cgacaacgtg 1620
ttcagcaaca tgcaggccct gttcgtggge tacggacccg gcetttaageca cggcatcgag 1680
gccgacacct tcgagaacat cgaggtgtac aatctgatgt gcecgacctget gaatctgacc 1740
cctgecccca acaatggcecac ccacggcagce ctgaaccatc tgcectgaagaa ccccgtgtac 1800
acccctaage accccaaaga ggtgcacccece ctggtgecagt geccecttcac cagaaacccec 1860
agagacaacc tgggctgtag ctgcaacccc agcatcctge ccatcgagga cttccagacc 1920
cagttcaacc tgaccgtgge cgaggaaaag atcatcaagc acgagacact gccctacggce 1980
agaccccggg tgcectgcagaa agagaacacc atctgcectge tgagceccagca ccagttcatg 2040
agcggctact cccaggacat cctgatgecc ctgtggacca gectacaccgt ggaccggaac 2100
gacagcttct ccaccgagga tttcagcaac tgcctgtacc aggatttccg gatccccectg 2160
agccecgtge acaagtgcag cttctacaag aacaacacca aggtgtccta cggettectg 2220
agccctcecccec agctgaacaa gaacagetcc ggcatctaca gegaggecct getgactacc 2280
aacatcgtgc ccatgtacca gagcttccaa gtgatctgge ggtacttcca cgacaccctg 2340
ctgcggaagt acgccgaaga acggaacggce gtgaacgtgg tgtcecggecce agtgttcgac 2400
ttcgactacg acggcagatg tgacagectg gaaaatctge ggcagaaaag aagagtgatc 2460
cggaaccagg aaattctgat ccctacccac ttctttatcg tgctgacaag ctgcaaggat 2520
accagccaga cccccctgceca ctgegagaac ctggataccce tggecttcat cctgectcac 2580
cggaccgaca acagcgagag ctgtgtgcecac ggcaagcacg acagcectcttg ggtggaagaa 2640
ctgctgatge tgcaccggge cagaatcacc gatgtggaac acatcaccgg cctgagettt 2700
taccagcagc ggaaagaacc cgtgtccgat atcctgaagce tgaaaaccca tctgeccacce 2760
ttcagccagg aagat 2775

HNEWS 78 - o}FEZAH-ENPPI-FC a2t HY

ggtaccgccaccatgacaagactgacagtgctggetcetgetggccggactgttggectettctagagetgetecttectgegecaaagaagtgaagtectge

aagggcagatgcttcgageggaccttcggcaactgtagatgtgacgecgettgegtggaactgggcaactgetgectggactaccaagagacatgcatcgag
cccgagcacatctggacctgcaacaagttcagatgeggcgagaageggetgaccagatctetgtgegectgetcetgacgactgcaaggacaagggegactge
tgcatcaactactcctctgtgtgeccagggegagaagtcctgggttgaagaaccctgegagtccatcaacgagectcagtgtcectgecggettcgagacacct
cctactctgetgttcteectggatggettcagagecgagtacctgecatacttggggaggectgetgecagtgatctccaagetgaagaagtgeggeacctac
accaagaacatgaggcctgtgtaccctaccaagacattccccaaccactactccatcgtgaccggectgtatcctgagagecacggecatcatcgacaacaag
atgtacgaccccaagatgaacgectccttcagectgaagtccaaagagaagttcaaccccgagtggtataagggcgagectatcectgggtcaccgetaagtac
cagggactgaagtctggcaccttecttttggectggetccgacgtggaaatcaacggcatcttccecccgacatctataagatgtacaacggetcecgtgecttte
gaggaacgcattctggctgttctgcagtggctgecagetgectaaggatgagaggectcacttcectacaccctgtacctggaagaacctgactcectecggecac
tcttatggecctgtgtcectctgaagtgatcaaggecctgcagegagtggacggaatggtcggaatgetgatggacggectgaaagagetgaacctgecacaga
tgcctgaacctgatcctgatctceccgaccacggcatggaacaggggagetgcaagaagtacatctacctgaacaagtacctgggegacgtgaagaacatcaaa
gtgatctacggcccagecgecagactgaggecttcetgatgtgectgacaagtactactcecttcaactacgagggaatcgeccggaacctgtcectgcagagag
cctaaccagcacttcaagccctacctgaagcecactttctgectaageggetgeacttcgecaagtctgacagaatcgageccctgaccttcetatctggaccect
cagtggcagctggccctgaatcctagegagagaaagtactgtggcetcecggcettecacggetcecgacaacgtgttctctaatatgecaggecectgttegtegge
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[4178]
[4179]
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tacggccectggetttaaacacggecatcgaggecgacaccttcgagaacatcgaggtgtacaatctgatgtgtgacctgetgaatcetgaccectgcetcectaac
aacggcacccacggatctctgaaccatctgetgaagaatccegtgtacacccctaagcaccccaaagaggttcaccectetggtccagtgtectttcaccaga
aatcctcgggacaacctgggetgetettgcaaccettetatectgectatcgaggactttcagacccagttcaacctgaccgtggecgaggaaaagatcatce
aagcacgagacactgccctacggcagacctagagtgctgcagaaagagaacaccatctgectgetgtcccageaccagttcatgtceeggetactcccaggac
atcctgatgectctgtggacctcctacaccgtggaccggaacgatagettcetccaccgaggacttcagecaactgectgtaccaggatttcagaatceectcetg
agcccecgtgeacaagtgeagettctacaagaacaacaccaaggtgtectacggettectgtctectecacagetgaacaagaactccageggeatctactcet
gaggccctgetgaccaccaacatcgtgeccatgtaccagtcecttccaagtgatctggeggtacttccacgacacecctgetgaggaagtacgecgaagaaaga
aacggcgtgaacgtggtgtcetggeccegtgttegacttcgactacgacggecagatgegactctctggaaaacctgeggcagaaaagacgagtgatceggaat
caagagatcctgattcctacacacttctttatcgtgectgaccagetgcaaggatacctctcagaccectetgeactgegagaatctggacaccetggectte
attctgcctcacagaaccgacaactccgagtcctgtgtgcacggcaageacgactectcttgggtcgaagaactgetgatgetgecaccgggcecagaatcacce
gatgtggaacacatcaccggectgagcettctaccagcageggaaagaacctgtgtcecgatatcctgaagetgaaaacccatctgecaaccttcagecaagag
gacctgatcaacgacaagacccacacctgtcctcecatgtcctgetcecagaactgetceggaggeecctetgtgttectgtttccacctaagecaaaggacaca
ctgatgatctctcggaccecctgaagtgacctgegtggtggtggatgtgtctcacgaagatcccgaagt caagttcaattggtacgtggacggegtggaagtg
cacaacgccaagaccaagcctagagaggaacagtacaactccacctacagagtggtgtceegtgctgactgtgetgecaccaggattggectgaacggcaaagag
tacaagtgcaaagtgtccaacaaggctctgeccgetectatcgaaaagaccatctccaaggectaagggecagectcgggaacctcaggtttacacectgect
ccatctcgggaagagatgaccaagaaccaggtgtccctgacctgectggtcaagggettcetaccettecgatatcgecgtggaatgggagt ccaatggecag
cctgagaacaactacaagacaacccctectgtgetggacagegacggcetcattcettectgtactctaagetgacagtggacaagtcecggtggeageaagge
aatgtgttttcctgctctgtgatgcacgaggccctccacaatcactacacccagaagtcecectgtcetcetgtcecccctggcaaatgatagetcgag

Hell - FJ& AA = 2= AR/AEA BE = AS JHES] wEYHE AY.

AEHE 79 - o}FEZA|YU-ENPP3-FC FEHLEIE MH

atgaccagactgaccgtgcetggeectgetggeeggectgetggecagecagcagagecgecaagecagggcagetgcagaaagaagtgettegacgecagette
agaggcctggagaactgcagatgcegacgtggectgcaaggacagaggegactgetgetgggact tcgaggacacctgegtggagagecaccagaatctggatg
tgcaacaagttcagatgcggcgagaccagactggaggccagectgtgcagetgecagegacgactgectgcagagaaaggactgetgegecgactacaagage
gtgtgccagggegagaccagetggetggaggagaactgcgacaccgeccageagagecagtgeccegagggettegacctgececeegtgatectgttcage
atggacggcttcagagccgagtacctgtacacctgggacaccctgatgeccaacatcaacaagetgaagacctgeggeatccacagecaagtacatgagagec
atgtaccccaccaagaccttccccaaccactacaccatcgtgaccggectgtaccccgagagecacggceatcatcgacaacaacatgtacgacgtgaacctg
aacaagaacttcagcctgagcagcaaggagcagaacaacccegectggtggeacggecageccatgaacctgaccgecatgtaccagggectgaaggecgec
acctacttctggeccggecagegaggtggecatcaacggecagettecccageatctacatgeecctacaacggeagegtgeccttcgaggagagaatcageacce
ctgctgaagtggetggacctgeccaaggecgagagacccagattctacaccatgtacttcgaggageccgacageageggecacgeeggeggecccgtgage
gccagagtgatcaaggecctgcaggtggtggaccacgectteggeatgetgatggagggectgaagecagagaaacctgcacaactgegtgaacatcatectg
ctggccgaccacggcatggaccagacctactgcaacaagatggagtacatgaccgactacttcecccagaatcaacttcettcectacatgtacgagggeccegece
cccagaatcagagcccacaacatcccccacgacttcttcagettcaacagegaggagat cgtgagaaacctgagetgcagaaageccgaccageacttcaag
ccctacctgacccccgacctgeccaagagactgecactacgeccaagaacgtgagaat cgacaaggtgcacctgttcgtggaccagecagtggetggecgtgaga
agcaagagcaacaccaactgcggeggeggcaaccacggctacaacaacgagt tcagaagecatggaggecatcttcctggeccacggecccaget tcaaggag
aagaccgaggtggagcccttcgagaacatcgaggtgtacaacctgatgtgegacctgetgagaat ccageccgeccccaacaacggeacccacggeagectg
aaccacctgctgaaggtgeccttctacgageccagecacgecgaggaggtgagecaagt tcagegtgtgeggettcgecaaccecctgeccaccgagagectg
gactgcttctgeccccacctgecagaacagcacccagetggageaggtgaaccagatgetgaacctgacccaggaggagatcaccgecaccgtgaaggtgaac
ctgcectteggecagacccagagtgctgecagaagaacgtggaccactgectgetgtaccacagagagtacgtgageggetteggcaaggecatgagaatgeece
atgtggagcagctacaccgtgecccagetgggegacaccagecccctgecccccaccgtgeccgactgectgagagecgacgtgagagtgcecccccagegag
agccagaagtgcagettctacctggecgacaagaacatcacccacggettectgtacccecceccgecagecaacagaaccagegacagecagtacgacgeectg
atcaccagcaacctggtgcccatgtacgaggagttcagaaagatgtgggactacttccacagegtgctgetgatcaagcacgecaccgagagaaacggegtg
aacgtggtgageggecccatcttcegactacaactacgacggecacttcgacgeccccgacgagatcaccaagecacctggecaacaccgacgtgeccatecee
acccactacttcgtggtgctgaccagetgcaagaacaagagecacacceccgagaactgececggetggetggacgtgetgeecttceatcatcecccacaga
cccaccaacgtggagagetgeccegagggcaageccgaggecctgtgggt ggaggagagattcaccgeccacatcgecagagtgagagacgtggagetgcetg
accggectggacttctaccaggacaaggtgcageccgtgagegagatcetgeagetgaagacctacctgeccaccttcegagaccaccatcgacaagacccac
acctgecccccctgececgecccegagetgetgggeggecccagegtgttectgttcecececccaageccaaggacaccctgatgatcagcagaacceccegag
gtgacctgegtggtggtggacgtgagecacgaggaccccgaggtgaagttcaactggtacgtggacggegtggaggtgcacaacgccaagaccaageccaga
gaggagcagtacaacagcacctacagagtggtgagegtgctgaccgtgetgcaccaggactggctgaacggcaaggagtacaagtgcaaggtgagcaacaag
gcectgeccgeccccatcgagaagaccat cagcaaggccaagggcecageccagagagecccaggtgtacaccetgecccccagecagagaggagatgaccaag
aaccaggtgagcctgacctgectggtgaagggcttctaccccagegacatcgecgtggagt gggagagcaacggccageccgagaacaactacaagaccacce
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ccecccgtgetggacagegacggeagettettectgtacagcaagetgaccgtggacaagagcagatggcagcagggcaacgtgttcagetgeagegtgatg
cacgaggccctgcacaaccactacacccagaagagcctgagectgagecceggceaag

ENPP1 ¥ ENPP3 §% Ze|flEl=e] S22 9 oy

ENPP1, T+ ENPP1 Z@]fE]=+ US 2015/0359858 Alell 7]<® ulel o] Az, o= 1 AA7} FxEA
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W3 E ENPP1 A& TEV Z2eobAl At §-9 Hol ¢-&et 9-His Bl1E 2t W3 pFastbac FIT WE W=
F2dsta, <% Hucﬂw Z2ysta BeA7|, ALd upe} o] upFaEufole] s Al AElo)A F ovhulA e
w5 WHAXNAM (Albright, 5, 2012, Blood 120:4432-4440; Saunders, -, 2011, J. Biol. Chem. 18:994-
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7ol AAlelel A, ENPP3 & golvk. i AAldell A, & JiAle] E2|RE == ENPP3 HkE
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s, o714 ENPP3 Hh¥H + A AQ oA, ENPP2, ENPP5 Hi= ENPP7 Ht o} &

=
O
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Aol AAdo A, IgG Fc =H9l == o)
AAHT. T2 A A, HAE AEWE 43-7525-H

ENPP1 ¥ ENPP3 §% ZE|HE|=¢] A & HA

Al W ARSI 78, A= ENPPL EEEI =S AAtelr] s, ENPP1ES Y3 gl oS o E

7] el o8] ENPP3 Z|gE|=9] ¢ Tk o oo
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= (217F NPP1(NCBI 4B} NP_006199))5 1gG9] Fc =wlQI("ENPP1-Fc"= A ¥)ol §&A171ar, 43 CHO Al
Fo| A HHAA T, dF AA oA, NCBI S8 NP_006199¢] 7] 96 WA 9255 <t3 3}al+= ENPP1 Z]F3 4
T2 Fec EWele] §3AA ENPP1 ZE]HE| =2 AAA Y.

X

to

e e, ENPP1 EEE B A MEE AMgeto] HEK203 A%, vhERuvfole]s 5 Al A[AE] H=
CHO Az =& &8 vyjo} Bd Axglogie wadd $5 gk, ENPPI :‘—FJJ“EI A Ax Es 9y
Azl Ak = glek. vhEA S, ENPPL EEIE| = CHO Aol A wrden. ohdd Axss 49s)

A
91, ENPPL A E Esi A NS AR wud 4Ae A A9e N Uz FEde.

I~

ENPP3S CHO 3+ HEK293 EH5E AlXolA ¢HA3 PdA79AS gygsto=s Aadn. ENPP3S ¢r3stels
ENPP3  Z257 8l LB =(917F NPP3  (UniProtKB/Swiss—Prot: 014638.2)2 IgGe] Fc =w| Q1 ("ENPP3-Fc"=
A el FFAIZIAL eHF T CHO AT A AT, dF AA]dol A, UniProtkB/Swiss-Prot: 014638.22]
A7) 49-8755 ¢45.3}8l= ENPP3 ZE| 72U QB ESE Fo E=w¢lol §3AA ENPP3 ZEHE =S YA AT
ENPP3 ZFFE =t 52 AlE = A8 AXoA g 4 . AT AEFE sy s 2 A9
NPP3 &3 ZEHEI=E ds3ste A LS R dd S 93 Hde e 2. dYgH 2n=2
FH ol& Zled tdd oE HWEI Jdow, glole] ¥WEIZE ARgE 4 vk, ENPP3 EZEHHIZ=E §O
2017/087936°] &H¥ TR EF wlgl AAEHY, O WES I AAVF FEREA B E3t¥ch. ENPP1 Zd
AE| == Albright 59 2015, Nat Commun. 6:10006°] THE Z2EZo we} BAEH, 2 Y& 2 A7)
FEEZA ) FIETt.

_4

0

ENPP1 Hi= ENPP39] dsh= Ze|fiH= AAleS oshe Add etaneas A7|de Be e EdAemls 2
< g1 Ves AR UE EebanE YR A H o R PAAEE 5 i, Axe A A el A
Zro] Ao FAAR AEE a3 AstE Ak ¥ e, AH R JFAAAE G Axe =
25 ggsta des ¢ e 1 iy 2o dis] 2389 3tl. ENPP1 B+ ENPP3 ZEHg = e S
A 9 Ax FRY 2389, At ko 22 3 a4 714 pNP-TMPE ARESte] 96 A EZH o] EellA
o AEF Hrog dAdE 4 QU (Saunders, &, 2008, Mol. Cancer Therap. 7(10):3352-62; Albright, +,

239dE B3 ENPP3 & ENPP1 ZHE=ol dist 1 oy ZF28 2Estd, ENPPLel disf o]l 7«3t
A Eg2=d e AS9S7|dA old Aol dAd" & AYh(Albright, <, 2015, Nat Commun.
6:10006) . ENPP3 == ENPP1 Z|HE|=¢] AAl:= FAAC a4d9 F= AA 7|9 ¢S AMgste] @€
T Atk olE VlEe A Z guA da, A ARuEIHY, 2448, o9 B AW 2L T=E
25E Adudd. 49 FEeEaRT AAs ste a2etEady], i) geE-A 9 gl -G ], &
& st 7, og7ad UA me e, 274 wd EeESHY, 92 8-014 FAE AMEshs 94 ast
ARvtEa Y (HPLC) S AHESte] @A " T, o] weh, ofAd, Al#Ea s 4, AAdg - A2 (S
o] w3h) H SP-AFE (o] wEh), FN MHRes FA| B AFM-Agid s g 9 ARSI A

WS

A& AHgetE gl L Fole wH ARTEIANL A48 FE dvk. A FAR Hst o], FAA
T

o o% 7F5F S75 W S200 Superdex FAE AgSHE 7] WA ARviETEt =3 ASE 4 9o,
BAAE JgAH AT Aaads AT AT A AT ATAE A AT BT BT
et Hob 9 wate] ATAelA FAH EE ABEH fFloln),

Al

Zol| AHEEE T AN d= T Vleiokl FAE, AEEAY, 1A, oMAECIE, ERA(Sto| =5
Hd)opulemel, A ghFo FER-HCL S5, stEdHolE ¢hFd, 9 njEHg YEF d4FAE ¥
i3 de] 7=s iﬂo}@ A} atal, Ad3 g Aage &l G @A F FepA|
1 3] AAstct. 19l the, ENPP3 ThlH S

o2 AAlste], 44 ple =4
, 71%% ENPP1 &= ENPP3 ZEHE =8 wAHA

AA o, ENPP1-Fc T ENPP3-FcE Zn2+ 2 Mg2+7} B3=w% PBSol H¥A1353r (PBSplus), 5 WA 7 mg/mlZE %
SA1713L, 200-500 ple] EFHFOZ -80TCAA WEAIATE. AME A #HES 353k, PBSpluselA &4
dlo] glo] EA A5 31.25 au/ml (= AlZ whagl 9F 0.7 mg/ml) 2 ZA 35S ).
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T g2 Ao A, hsNPP1 i+ hsNPP32 Z}zF 9F 1.0 mg/kg WA ¢F 5.0 mg/kge] NPP1 E=+ <F 1.0 mg/kg
WA ok 5.0 mg/kg®] NPP3S 3l sl o]t HFoskor FojFtl, I thE AAdoA], hsNPP1 HE+&
hsNPP3-& ¢F 1.0 mg/kg WA ¢F 10.0 mg/kge] NPP1 =¥ ¢F 1.0 mg/kg WA ¢F 10.0 mg/kge] NPP3& &-f3al=
st o]ie] Fojgfo s FojE ).

hsNPP1 T hsNPP3e] Fojek Abole] 7]7he Holw 29l0]11, o] So] Holw 39, Hojw 13, 25 wi 1)
42, 9 4 4§ o A Ao oA, = =
AZF hsNPP1 H3= hsNPP3S Awld), ¥]35} i 57
AZF hsNPP1 = hsNPP32 &fi} oo F7b | &mAle} x3jtste] Fojd = vt dAIHQ0 X EA+= H| =%
23 4| o] E (Bisphosphonate), ZE}€(Statins), ¥ E#Ho]E(Fibrates), Yol (Niacin), o}~3 W (Aspirin),
2295329 (Clopidogrel) ¥ ¢}3& (warfarin)g AT, o]52 A HXE =},

2 AAelol A, Az hsNPP1 X hsNPP3 2 37} ABAE WAR FofsHm BAd E: #Hoz Fo
b, AN AAJeo A, AZ3F hsNPP1 & hsNPP3S 57} 2549 Fof e Fojgnh. dK- AAJo) A, A
F hsNPPL = hsNPP3S: 7} A BAS] %o Fo Folgth, the Alelol A, A= hsNPP1 EE hsNPP3
F7F AB5AZE A FoA ).

A B & oW

ENPP1 2 ENPP39] AV#] v Wr&-S- 9|3k njo]e{~ HlE

YE I o

_1%

A WA R FeWES(E)E JEBEE e YA weHt 48 £= gl AuE A
$A4 o¥ ZeEzd A8E 4 Atk w4 A8 e Fes AnaAY dwe] fAd ZedEs=s)s
rEstets AME AAEel HAF FA4 ¥ WE el As 3 Bl A Feld & e,

dpolel s WMk e, Mt Foh A&l AEHCl FAAES P e goldt BA AE ol =ds
9. Badez, WEHE B4 AR wEHe, dalt ZelWE=(dE Sof, F8A) wHoNY 8
A G wE dgA ZuE ATl FRE HEe AXold FAAse] YRS ¥ & vk, B4
F9E A BARE AL A% An el JTHOE EQW 5 QoA A A%HE BRE A
A, derem, Ans FrMo wEslolol & 4 gtk &gel AxdelA, (veleis) WMEE B A
o ZeAYE(S)E dESAE 0 BAZ B AEZE A 0 FARAANT

g, vpolg 2z ¥y o Zopave ¥y RE7E gl FA e dnk(eE 5o, ww 53 Al
793 2 WO 93/07282 FF). uwEvpulo]# X~ (papovaviruses), AT SV40, 5 wlo]e#{~~, HSV % EBV

v 322~ wloleja, W HERdtele]AE 23, v Hioly At fHA Y WE EA ARE
HAvk, T Ve B A W ZREZL o A7 dERvlolg| ~F ARSI, o] welH 4
9 55 A a¥S Fsty] g W 9 24 E B3 Felt(dE 5o, wF 53] #16,168,916%;
#6,135,9763.; A|5,965,541% 2 #16,129,705% F=). HA&d 53 2472 1 AA7y FxEA 2o T3d
th. wEbA, NPP1 B NPPNPP3 A ES E¥3le ZYFEdee = 22 4 EZ2 VAC 2418 A=5317]
¢

I EfERdA =98 4+ sl

ol

4o Wge dloledart % @Y AQS uks] 9% WMHzA ALY, ot LiERelsl Folw
5, wole st AEE 29AY)I rEsE GuAe wasty] wielth, ¥ Al wel §8% WHH ol
o, o Sof, shuntolds, wabuteles, b4y FEE

vlolg s, S¥xulnfo]g (o Zgewnl B SV40) EE A vlol (o 2EQI-H} Hlol
A wpolz{~(Varicella Zoster Virus), AAFEslo]z] 2~ hAEZ (Herpes Zoster) 2w X vlo]g| X~
3 % 2%), RNA dlo]] 2~ Ee dEZue]y 2, oAd B2y 37 ¥y dlojeix EE AEHlolE A (F,

7t WAy nlolel, qefo] WA nlolui, I ¢l HIE nlolul s T fH)E X3S vl A
.2 Ao whEl f&gk DNA HpolE 2~y U Atk ofdl:m-Adt Hiolel X ofdwnfol 2~ Udu)
vhole] 2 B A EjHto] 2] 2.

2 e
Jo
&g
rob
O

Hpolg & WE = dwbAow Fabel ofel, 7P &= AUU(IV)E A A3 FAHAY, 5

A FolEm, o7 JRE Azl ofs] FoEvh. A ew, wholes HE = @xbo] Al A& YA 9
ol mioleis WElE HEAF oA Fojd 5 glar, ol of&) nioleia WEF AEE AT

sk AlEE olojA St Al REStH =R gtk dd wholes WEZE dawd, 2d MY
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WA, AEW SE, AZU/ZRHclE THE F AX

- =
3 A= Hi% Y AL X“} 2 BAS FESs vlolgls DNA olF Zhe WE. (Colella &, Mol
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£ Aol o ole]i-igh ol HE

AAVE vpRmpele 2 wheo] dl#lmulo] 2]~ (Dependovirus) ol &3hi= mlolg~E A Hgth. AAV Al oiEf
17 A2 7,4_01 oli, - EE -4lAY F Y AE wd-rbeh USA R ssDNA) 0% ARG,
weol 99 TE URAR), 2 20 A% A% ZAQYORD: rep D capd FUrH
did g dsslete 419 T FHAAR HER
= FZEeE=E AdS ggec: WPl VP2 ¢

r°"

TR T-84 oS 6“36% YA Aoz g B o]FA| 7}

DNA EHAl9] o =2A 7|53, o]zo] Al DNA

R HEOM?A ORI AV T ¥, rep FAA(H,

Rep78 2 Rep52)7} P5 Z=EE H P19 4§DE1 2XRE 27 953, F Rep ©F BE nlolala Al B

Al JoAX 715& ZE=Th. rep ORF WellAe] 2Eeto]d o|HER I8 A= 4709 Rep @A (Z, Rep78

Rep68, Rep52 @ Repd0)S wAA T, 28y, EFEE AEoA, Rep78 @ Reps2 @ d S 3 slets, A%

ho] A o5 mRNAZF AAV WE] ABAbe] Fwdk o etk gk, 3% AlEo A=, Rep78 B Repb2 T
o] AAV HIE AYitel] FEaket.

MVE Bo-oE4 welelzelnl, &, Vo @A® AV mees 7] Aa Bs vheldx(dE
Hof, opdlintolel s, s 2ntole s, Ei $F vole2)ste] FE-HPES AL Bk, A ol s}
o FE-el Al Alol, MVE vlelel s Aol $F AL GAA) AAHAL s Fuz EAA,
494 Megel GEA B A% FUE AYE. ool WA delelol AT DI $h AvE

sl velele PAEE HAlHw NG S del, B WS AT A gl
%o ALE BAA F AAW, B3 welgxt &F ALt FAF Fololol B}, webd, dE Heof, 9
2 ANE A3 ool sg B A AR %A

IF A ALE THAC G AL WCADE D] A, AIE ST AZTE 1T A A8
ST, MV B3 7% FA%, rep D capol Aelslo] gl MV WEHE FAadd & A 1Y o,
A5 s RAA WS ME o) AR 4 Ac Eab A A0] DA WSl vjelel s R
$& 75 fAA) ] BA-5 A wlolei (el obdmrtolel 2, Heszntole s Ei $EF)E AT

il [e)
o=, WE el Aled & o

o
)
(o
f
=
-
e

2 3 7% FAAE, rep % cap) L HE 715 FAE s o] M Yol AT S

ool v, B3 L RE S HAR o] %% AEelA] wdE 4 % A A9
E@sz 283 Aot a7 v, o)F d4 AU FHetE AV e of

t 9 BART A gHe], AxG v es FYA 2

Aol AZ7 R W, o] F A AAe Ao AL Solrhd waRT,

e 5% 7% AARHET olYe} rep 2 cap FAATE Ao 7] wEedl, rAAVE AlES o &
#7143 4 qlvk. 3, 5719 rep ¥ cap AR AxTF oW wtAAVE FA1e f‘ﬂi oA FAE 4 §ld.

%0,
(o
)
s
N
=2
2

g{_',
o
ol
rlr
=
=
=
An)
o
=2
>

MV MEIE AMHOR rep B cap ZelGlel Aolsle] ATk, olelF AW WEE, rep R cap FAA B
W)g =y B WAE MEE FAFDE S AT AT W BAs@ 4

AAV Rep % Cap T+ 21 B 4
g2 RtRE 71 E ¢ o, o7A s MEE ofulxuloly 2 AT s 2] Edorf6oRFEH whuld
S dzslsly gt YHZE FELAEA.

vl e = Al ddshs AL WA A4 dES haskels DNAS sk AAV WEE A
A v, 7] MBS Efseeld FodoeEA eddEn. webs, 2 JAE 3 EEREE(E)E 42
NAS *3eb= AV HHES 3 % wojof gty Ak o FHEEY, ol/os
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EHEE ENPPL £ EHEE INPP3S 9o dlsts *1 }:r;g sl ofbdlw-gigt v}
ol Al 0% wf Ej= HlEe A ENPP1 Hi= ENPP3 A TAE W

ENPP1 = ENPP39] o}w] Uw}oﬂ %ﬂ% olFZAY A5

G Fc oﬂoﬂ = o _8_

W= AvEn &

1o,

N

Y

[

de |

>

b

é
E&H—“ﬂf{ﬂr

MY R E, ofFRAE A% PES AE 9 EiFeQEs ¥R Evtelobl /s E Lo e olA]

(ENPP1) ZE|FE|= IS Xl ZYHPEHEE ¢ 23 9 Hhel #E sheEsiA 448 AAk
=4 99¢ TPste FFALHE Agel A% e ddd A 2 99 Tse 2l AHES ¥
g3t 4= 9l

A AAjdoa, BE FFHEE ZzzwE 9 AN, 22 (Kozak) A<D GCCACCATGG, ¥-F%5% NPP1 whlzd s
dEdlete FEULEE NI e ¥&4%5E NPP3 dld S dwdlste wEUQEHE MD, 7E HHE3 x4
24 9 Zoldds} Alas ¥k,

AR AN, B AA wE MV M MV ALT AR rep Y AS el W/EE cap MY HE
e glo] Aofslo] 9

B A mE MV MEE gole) AFPoryEe] AASE EFAT. AWHOR, MV AFFL op]wit
2 W gl fod FEH Aw NS M, FAS F44 75 MES AFea, Ad5ow §Y
g HAUSS E8 HAlstal Y. 53], & /iA1e] AAVE AAV(AAVI), AAV2, AAV3(+3 3A ¥ 3B X3,

AAV4, AAVS, AAV6, AAV7, AAVS, AAV9, AAV1O, AAVrhl0, AAVI1, Z=F/ AAV, A AAV, 71 AAV, & AAV, =& %4
AAVe] A d 14 £ 5 3l

Aoldk AV Ao AlEe MAo o= B3 T GenBanket 2 FI dlolE{Hlo] oA Felgk &= . o
£ 59, GenBank 55 HZ NC_001401.2 (AAV2), NC_001829.1 (AAV4), NC_006152.1 (AAVS), AF028704.1
(AAV6), NC_006260.1 (AAV7), NC_006261.1 (AAV8), AX753250.1 (AAV9) ! AX753362.1 (AAV10).

AR A g, B JjAle] wE oldlm-d3 wpolz WE]E AAV2, AAVS, AAV7, AAVS, AAV9, AAVI0 2
AAVrh10 €3 P o7 o]Fojxl FoRRE HuE FHYPow e WEHFJ 7”*1‘13 ﬂ?ﬁ&v}. T g AAdoe
A, AAVe] I & pAV8olth, mlolzls WE|7} ) L
5 54 HAEX §8 = 302 fFEIAY, e 9

< K |

A e AES &olsH sy, =5 weSs #AT)Y

2] AAeellA, B AL rAV HEE O%FH W DNA 942 Faah. 240 AxdolA], o5 DNA 94
T MV IR M, Z2ERE/AA T A B
FEHAE DA Fe] AAAE Q909 Do
Al rAAV #EE= mEE 7

el Eddold wd TelWesg st

Aol AAledelA, WEE B dold AE FHA o]F FHAY] LS 12 FELE FET 5 e H
A9 ZEREE ¥dete ZaRE/2E AMDS 2Tt olfd TauEE AnAEHke] Y= (CNV) F27]
TRPE/QUA MD, F2 &F vpol s ZRRE/QAMA AF TS E@eARE, old] dAHA vk &
Aol AN oA, B JHAS] rAAV WE] o] TR RE/2E DS (W F27] Z2RE/AaMAM . 1L},
o]F izt wHS fFrdte d AMEHE u;ga MEE FEA ZREE, 48 5], ol dAHA oA
Tk, 2HZolE fEA ZaREY FE IAY, 2% 27 SolHd 7 a-dd ZaRE 3 % Fgeid
Al ZRRE /WA T3 e e ojd FAHA Fe, 24 Sl TzwHY F vt

2ol AN, E AL AV MEHE AA T4 AEE 2. Qoo AAF FA AETE B A )
Blo] 23hd 4 AAT, 24 AAdelA], HAF T4 A5 SV40 HAF T4 AlFort

Aol Aol A, & HAlel rAAV HEE B4 EFEHEE, e B S s AEdtHos 49 o
AL otsgets dald DNA 52 X B s FAH AL FAHA &L, B ZHE =9 99
o] TfHEE MEE X8 Ao A ojor Frt. whebA, B RN QIRE o]l EfTE fUe fdA
g ¥Fske glom sjAEojof stnf, oluf ZEJE == AR FE =S AAHo R ARG WA ow I
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oz FAH o] Wo A L EdwolA old <8 =
ARAoR FESA WEAY, B A f4A oW BN A% ETRE=nT 24 o ARHen
astAl RhETh

SOEE

A AZE DN 7162 Agstel MBHYAY MR £ it wud Bt FUPEcE ¥
FatelAd, Bl /A el A& A% 10 4FYE FAAE F7F B, F Eol, ool @4
A ARk, WelAzt dgel A wudel vd FahE ebgd 2 wwae] ZahE ol B4e Rolst A
gl wr ZeREEsl WASES du. §AAE wEA ol A Aol od] Ei Ade] G
A7 s Wgel olal, i E thel ola] Addo wshs vl @ 5 . o8

AAV-1, AAV-3, AAV-4

R AAV-6 SOl Z]HkskA|RE oo FAE A ed= dele] AET AV MEHE Eddshs Aom diEofor din. &
o, A% = AolE 2t Ifees AR 948 Awshrld s34 o Ansks Wl & Al X
e

& g=sels AV MEE Zisgold Folsle WAlE Eddd
A A, EHEES Azttt dwrg o 13 FALR Folm wpolgis WY AE/EREEY = o
o g C 9l

1_. h =
1x108 W] °F 5 x1016¢] Welolth. wigAsA, 18 FAR Folue wlolels W Aw/EHEE

oF 1x10" U4 o 1x1070]3; mrh v, 13 FA4E FelHt nelds WE AR/LHEE

o,
o4y
rir

o 5 x 10° WA o 5 x107013; 7P MRASAL, 18] AR ZHEEA Folu: npolez Wy A

= oF 5¢ 10 A 5 x 10 o]t}

_1?_
AN Y MEE B B9 FAR Fola] 94,
(lE Fol, ol @HHA @AW, WA b 22) WA A W2 A7 FAbgeh,

EFEEAA T3] A8, rAAV HE = gy ow 58 shee @A, oE 5o, &F 7.89 pHolA HEPES &
Z A detd 4 gr)t. g2 583 oo m 38 /5 dAE FENE, B, AdS, oee ¢ 9
A g {7k A 2 IEHo R 8 vheet o £98 xR, oo dHHA Ze=rh. olE E o
2 ogtx o7 38 753 WA o= Remington's Pharmaceutical Sciences(1991, Mack Publication Co.,
FARD A Z1EHo] Aok, & A rAAV HEE Ed 7E] YR AFTE o, JEs, JdF 59,
Azd A AYe= HEe T4 7Axd Axd, HEH/9 2429 dES 3 Hd5 2 HE dgs 9%
AF R EIFFEANA olE FAste RS 23T

TE Z92 US 2017/0290926 -Smith S< =2 g0 7 AA/ Fx2A B 8=, AV HE7 A4,
AG 9 Foye= FAS A 7|s3t).

ENPP1 @ ENPP3 EE|HEI=9] RNA 7]+ A W) &
E A= A x2F o]F 7be RNA EAH(E QoA AW EE= ENPP1 B+ ENPP3 ZHE|=E o3 3kst= dsRNA) <]
ZAE 9 WS AT, o]F 7FE RNA YAHdsRP) & A= e ZE A 55

¥ dsRNA A - 45 Slvh. dsRNA A= HbolE s Al Es Almel dRd 5 glen, o= ofdd wnt

ozl Ao 2RE HulE 4 AUrk. RNA B2 RNA-21EA RNA 8834 (RDRP) ¥ A= E AE dud
o] Hojx UXE A3 ZuA S d53E 4 gl RNA BAE T3 3 A AE ARl o) A
A% = ENPP1 B ENPP3 Z2]HE| =2 915 3)sl= RNA 819 A ES 53 4 ). dsRP7F &3 AE U= &
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Addd W, shel Mdel w5 Axe] Al ZAC ofs] wefE]o] ENPP1 B ENPP3 FEFE=E AT 4
AT}

Eooe SUdA, E A S5 AEM did At At BHE Awdn. 7] e A= ol
7P RNA EAH(dsRNA) R AIE B SIE S Zhe dRPE S5 AXE ARAGAAIE BAE XF
Fh. RNA ®Ah= RNA-9JE4 RNA S9E4 2 AANE Ee 2E g Hojw AREs P4 v
= dEsd ¢ 9lan, dsRPe S5 Al 5AT ¢ vk RNA BAbs S5 Al Al Al ojs] M
= ENPP1 EEi= ENPP3 ZE]FEI =S ¢hastsle Hol= shte] RVA 3H9) A Eg zhed

E oo SUdA, 2 ANE S5 AEe o8] deE 5 s A ZAE AT R AR ZelelA A
BE= ENPPL Hiz ENPP3 FERIE|=E fesfehs elef RNA Ak = alvh. o AAlelelA, RNA k=
RNA-9]&74) RNA §Fas Bl dsRPe] A= = HE o] Hojke di-& JAohs Eedids Fss)s
I, duHew, F7b 9ud AES ¢Estsls RNA9 Holk shue] dhe Mde 7hd 5 gl

dsRPe] A4k

B NN dsRPi HEF B JRAO] dsRPE FESIElAY dsRPOl HAHAE Bl FehANE Ei o DNA
BAE &5 AZel ANSHE ol M E Aad k. 1Y the, ENPPL Ei ENPP3 el flE|me) e
ZUCHE NDS Ffshs TPAUE B DA BAE 3 A U2 347
AEE ¥ AN dskRPE A AZRTh dsRPE EF dsRPe) RS dEshebe RNA B
S AEAA AAE S oglrh RNA BAE (H)-7bE RAY Qo

H

A APl FAAE FEAT Beharls, i asRe FlAE
L dsRPY: & AES] AE ARS ALEs] &5 AE UelA AsE glo
AT A AAAGH L S AT Gl AdA £ Ane, o

A%, wE 5R A 2e Qoo 44%

l‘ﬁr 7fA1e] dsRPE Y& s}bsl= DNA 227t

2 A9 dsRP7F &5 AE(EE

Z5ksk= RNA EAb) ol A = oW

b, wEbA], 2 RAS] dsRPE &7

o] 1 ANE, IFEE AX, AF AE, gegor Ax, &

ST AEY 5 Ao, 5F AEXE 2 A9 H 3 dsRNA A} &
3z > AE TH

ol A=z dsRP=

a2

=

il

_U
et
rzi rr
m&"
N
%0,
i)

dsRNA wlole]~ T dsRP AAF W

LR PR3 M R DAY dsRP% A rkat

rlr
o
e
tlo
2
¢ oH
o
L
N o
ofy
$
)
[
‘ rlr
lo,
e
N
)
=]
=
=
b
rlr
=)
=
=
M
N
)

=3 MEo| AAE = drk. sF AE UolA dsRNA TXH TEL2 B F8Y 55 AX(HE B9, &%)
of olu] EAlste= A A4k ‘;‘ i% TAE o) &gtt. A, E JiAE & JiN Y dd-Tte e o|F-7te
RNA &= DNA #A5 &3 MXEd AAFgozN A8= 5 glon, o ¥xle &5 AXd I8 F5=H1 &5
AEY AE AJES AFEEe] RNA 319 Mdell g8l dzstd AxF dskRP 2 @d mE HE=E Yrkske
o ARg"TE. B RAE I RNA-9EA RNA S E4AE ZHEE sy o)Ate A, dsRP94 AN = FE
] Aol g FAshs v, B Eelo] JjAE vheh 22 ENPP1 B ENPP3 EE|RE|=eh &
2 B4 guAS A5 st 39 LS FdREte A48 e U DNA EAH(: *E}*ﬂlt e vH)E &
F Axzo) ATFoEM HeH = vk

2 A9 dsRNA HEE ssRNA BAF9] AAIE, dF £, £ /A9 RNA A5 "dlol7|=" T udy dd-7}
Y e o|F-7tH RNARA &3 AEdd A3 AAToZHN oo A-g waAoR Fad 4 glrd. RNA £4F
= oo HHEg Ao o, dE B AV, AiAEel e S5 MAEe wFo o, T Axuy
FE o vlo]E s LS UF A7 g XF Astel 98, aX, dH o B XfEE 5 AX U
2 FdAA(Es g3 E 5 vk, ol I A wlolE s e o]F dsRNARFH &5 M U2 dsRNA
£ A3 EYste 5old wAYUSZA g8 Fad ¢ k. o] dAle AN FF g A(RFP) I 22 fXEH A
2HE ARRE, e S5 AE A oA 5ol FA4A FHA AAMAE A2 HAstEd 9l
ool wWud B S 2 24S AR T AYH J@AkEs PRRT-PCR)O 98 RUE
o3 3L 4 ).

AF AA A, 2 A RNA £45 4538k DNA B4 (d: Egtan= s g2 9EH)7F &5 AX 4l
2 =¥, DNA A= B JfA1S] dsRP] RNA #2185 ZYsls AEE 7 4= Attt DNA 2= dskRPe] A
A Als e o] die] dia] dsstd 4 Utk NA 3= F71H4 (o]F) did 4AHES AJAket= RNAY

Aol shitel a9l Aol thel F7hE P 5 Ut DNA HAL Ed gag WA E gagpol THUAWYH

g Bae HE 2 BAL AAsE dol ResAY AR Tere £t ge A9 798 & 9

2=
T O

o
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TTERT 2 <vE gy ThsLrET T BB kT ITRBBT X
FoETe e F_g _HIEmm N W 04 waawoe w
R N & A Tk EZaEFHR g - TREL _= F
n r_éx . W oo T X m X X X Ho T a
| o iy UGN
NA o oF . T Al B ) T T o 5 ~ 3T
" 2o A e R o m ~ = ® Ow © Ko MR .
e ETE W T Ve A,® TET L H F & R BET e E
H S X0 = < = = M JJJ e RN ¥
T & o i X .ﬂﬂ < = = o ) oo & oy | X i o %o hi = =d
MESp® o FLoET g owEZZT F e T T O g fdo T Ad 3
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Mo 2 N R e o gy, o R o XX & o r I ~
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g F4 T 27le UAY Helge YEE g9, 2 2EHQEA Fojth. ~"HE At A" 4 Qe UE A
v Agy, 18A 9 EFgagolt, uRAE 8715 2A G nEAY £ drk. didkdew, ufAe
28715 7FAAGE, ENPP1 A|A] T ENPP3 AlAI9F WAl A2 ¢le = vt niAes ARy EAE
F3 4= k. dE 5o, nEAE ZEEEEAN, ZERSE, 2 XA, S SAE,
AR Zlolv =, FYLEREAHE, ZXAYAHE, ZYLZEJZHYOE, W o]E9 HFgE E
T FEEAR o]Fojx o RRE Mud uEAE X ¢y, uEAE d5oR e ARSY a8
of ZFsle], AAMEY 1EAE XF & Y. dE 5o, nEAE Eedw, A, Edoradd
o] H2, Zeddd Salols, Zedme, Zg2dd, Zebd SF2elols, A5z ex 9 o]g

 Jo
2 Ko
i—’a

ofe X di|el] Wigh o)k A'E Ao a3t APH Agtelld W] 2AMEAL, ABAIFANAARE AY
H S (Hwang CF, Wu D, Edelman ER. 2001. Physiological transport forces govern drug distribution for
stent-based delivery. Circulation, 104: 600-5;&Takebayashi H, Mintz GS, Carlier SG, & 2004.
Nonuniform strut distribution correlates with more neointimal hyperplasia after Sirolimus-eluting
stent implantation. Circulation, 110:3430-4). @A7A ©=29] 2~®lE A7} ALEAA G, GAEZ DA
ol AA 7 &3] AREEAL lom; o5 Md At g Y At PR BFE F AtH(Rogers CDK.

2002. Drug-eluting stents: role of stent design, delivery vehicle, and drug selection. Rev Cardiovasc

Med, 3(Suppl 5): S10-15.). #H 3 A ~®EE whxy df £4 o vixd of 7ds 2 B 2 dAs A
HAE 7HAH, ole Hu #d3 ofE FAEE AT (Rogers 2002). MW A AHIEE whard Edo uiE
FEY 9F FE Abol9] ZH AWFA JojA o F WHEE AN, @ FUs FE FExE FASEA T
=9 T ti3k o 433 =2 AS AT (Rogers 2002). A ~HES REL H A HAZS AL
ok ke WIS 9 HAAHY ARE HAE, B A Wdd Edsy] A% &34, AR A, 2 K
AGS FAEEA, wix]  F ~"HE WA, 22 A s 9 H4gke ~2ES wHYPS ThE A ks
715tk ~'E Fx9o] W o7} Paisal ol 1<l vt (Muhammad Sufyan Amir Paisal et al 2017 IOP

ENPP1 #®€ ¥ ~®lE wi= ENPP3 F®E ~A®IEX zbz; ENPP1 AlA] w3 ENPP3 AlAle] FE%FS E338t= 7E
FAES A8Fomn Axdrt. 38 S vgsHAlE a0 AES AASAY AP RS oAlst
Av 3 B AE FAS AWstrld S8 9] ENPP1 A4l = ENPP3 AAE X3},
d HAArlefelA, Z® AAES IY ZAEY T THFS 7IT2=E, oF 1 wth WA °F 50 wt%] ENPP1 ] 3E
o2 ¥t E g2 AAdos, =8 A= oF 5 with WA F 30 wt%S] ENPP1 ZEHE =S ¥g3ir),
T OE HAdelA, 28 2A4ES < 10 wth WX <F 20 wt%e] ENPP1 Z2|HEI=E E3Heh),

(e} -
< oF 10 wt% WA 9F 20 wt%e] ENPP3 ZZ|HE| =& ¥ g3},

o AA A, T ZAAEL F 1 pg/ml WA ¥ 10 mg/mle) ENPP1 ZE|HE =2 st & 2 2AA 4
oA, Y FAEL °F 100 pg/ml WA 5 mg/mle) ENPP1 Z R = xasict, &= o2 AA A, ¢
ZAEL ¢F 500 pg/ml WA 2F 2 mg/mle] ENPP1 ZFHME|=E ¥t}

e AXNoA, T8 ZAE9 ENPP1 ZaHE] =+ ENPP1-Fco|t}.

e AN oA, T8 ZAE9 ENPP1 Z | HE] == ENPPI-YH-Hlo|t},

o AAGA, ZY ZAAEL o+ 1 png/ml WA ¥ 10 mg/mle) ENPP3 ZE]|HE =2 sy, & 2 AA 4
AA, T8 ZAFEL oF 100 pg/ml WA 5 mg/mle] ENPP3 Z@|PEI=E X et & of2 AA oA, T
ZAEL ¢F 500 pg/ml WA 2F 2 mg/mle] ENPP3 ZFHME|=E xFalir),

#wE A dolA, 78 AL ENPP3 Z ] E] == ENPP3-Fco|t}.
A A oA, T8 FAE9 ENPP3 ZEHE| == ENPP3-<H-vlo|t),

g AN, ZH 2AAES 9F Ing/ul WA ¢ 1000 pg/unle ENPP1 mRNAE 233ty ® ThE
AArjof oA, I8 2AEL2 ¢F 100 ng/pl WA 10 pg/nle ENPP1 nRNAE X ESHTh. I of 2 AAldoA, =
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ok

100 ng/pul
-

ok

3
100 ng/ul WA 5 pg/ule ENPP3-Fc mRNA

ZAAEL 9F Ing/ul WA 2F 1000 pg/nlel ENPP3-Fc mRNA
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ZAELS 9F 500 ng/ul WA 2F 2 pg/ule ENPP3 mRNA
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-5 Y7 (tip-toe walking)(ttw/ttw) vFE2 D W wpe~E tp& Ao A&, rew/tew RS
C57BL/6] wj7d AbollA] 104t |A A7), o8 A3 o’ Ea tiw/ttw vFS-A L ok (W) 3y

S} e} =

7
A7 (littermate) HERT (57 L A47) 552 YA AL
gx]— iﬂﬂi

ttw/tew w922 BOWTD w22 HE ] APE (A "R o3, EiF dddtolvle| Egfol A EAHEDT
A ZHreleE FAl =P8t AARE(1000Xg, 4T, 208)0] & @3 Ad37r 282 wrtx 9&
Aol fAA AT, 28 ohe, el 300,000-kDa A A E FHE B3 of74(2200Xg, 4T, 208)= &
a¥s a@A I, F7F FF W7k 20Tl Bkl

o 1 -Wr 2 tew/tew vp-220] 8k ENPP1-Fc F9] X84 a3}

Aol WS4 GF WS L Wy BYRE fEse], BB AL 34 L v B FauE xds
= o okl gk, (Exp Mol Med. 2018 Oct 29:50(10):1-12). 7IAA <£4ke] mal s AAEy] 98 W w}
2 con/eew vHSzolN BEW ARES FAD e, £ PS4 BB AL S0l U ENPPL-Feol
38 AT 98 AgSact. mebd, AP Fa B W e W SIUPY con/etw S0l A
L a L

2o
el sehE ol tigk ENPPI-Fed] 21874 g3tE AAsh= Aot
%

ttw/tew R CFAFH D) gl A7l 2T (F2 2 A3 FES ol A/ wuel ofs) HAAZT. AES
AT 3-4F0l olfstar vhA ARAERD ALR Aded FAEH. FEES P sHASR, off ol
gl=2 WeE vizleh, 29 ohg ENPPL F3AE A4S Okawa ol 714 ZREF weba] xe] DNAC]
ZogolAd A v BEXo &) e H . (Okawa A, Nakamura I, Goto S, Moriva H, Nakamura Y,
lkegawa S. Mutation in Npps in a mouse model of ossification of the posterior longitudinal [igament of
the spine. Nature genetics. 1998;19(3):271-53).

te

%
o
o

= AW A% 2 ofd nfe2x, dF 5o 6-85F% nf2dA FAT SR . J= A
S TR Wi = 5) 2 ttw/ttw »F5-2=(n = 5)llA 33Tt vf¢-25, 3 F3% o] AEF ol djF
9] *x E2, o)A2ZF ¢ S (Forene®, Abbott GmbH & Co. KG, ®W]z=wlgl) o2 wlFA|7]a, 1
| dal 0.6 1/ A4 %5 FAE3Y. 24 A4S A8 st2zeAs ARgElt (7]
—Zr/\}—g‘ 23 5 mg/kg A3F; Rimadyl®, Pfizer, =9 HS"). 2o o =M H7i(small midline
AENE w=EA7)a, AE5®™ E7](carotid bifurcation) ZFE theF 2 mm oA 5-
0 UdE A3 AR AZsgltt. BE 52 AEdA & 5L HEFS AFE HolA] L9,

oft
=4
(7

o A

el
11/
-1

Q1 —

AEW AZ T 7QAA, INPPLFe Ex WE2e BY wpes, dF Sl ow/tty whgo] Btk A5
A% F QAN cow/eow TESzolAS] e @ gel Awtel EASAR, N MEES AR-F 14AF

ton/tew PH-2eo) Bls) 7Rk | wheh (e WA @ I WSl el 27 p<0.001, = 6b L 6c). nrebA,
A3-F UL, tE? nhg2olA B A5 W7 Aol folsh,

ENPP1-Fc7t Ae® Az Fo Fold Ae A84 ad7t e 955 AAs7] A&, 778 W 2 ctw/tew
ng-2g8 Asd AZS $3sa ﬂio}ﬂ k. 1\ o, 7 vk B 10 mg/kg AT oE WSS (Tris
& 295, pll 7.4/U1F7 FZZE) T ENPPI-Fe(AE F3E) T Uz AUdR 93t FALR A&

Z 5 793k JRAIStaL, Asdo]l A F 149

ENPP1-Fc 2 &(10 mg/kg Az, AY= JJO} FAHE Aed 4
Ao w3E WA 79 B ALk, e A2 9ls) PBS

o\ 1o
(03

k]

o

1% AL EAAIN =R FES

=4

A AA(AZ 5 pmel AH)S T, A2E AW FJUAS SHS A&, 2F F29 vz 29
A AHE FHskdrk. W oA WA RS ARESE, oF 250 ume] Aol AA, AF FIIEZHE L olA
B3 &= 12719 AARS pnvithE 2489, FeAS 242 Elastica van Gieson 9G4 (Roth,
Karlsruhe, 59)S A&t Fadaigivt. (24 e T 2 ). Image] AZEOE AMEslo] o5 &
A E, UE g S 2 ud A EdE S48 9w, Ui Wy 2 ujg/Fe vuj s (/M v E) S
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b

A} O
=

-2 R EH o -5 A ot AEHE VNC S48 et daAlel ok Z1AA &
u [e)

3 gatol g v 2-8E ) ARkl Fasklh. vt el dig vlale
SEF ANOVAE ARE3FSLaL, ©]oJA] Bonferroni AMS- 717 o] o]ojx o, GraphPad Prism AXESS] B 72
Py
T

L
Mo
>
o
[y
n
Inj
m
Y,
o
=

ENPP1 A& ttw/ttw vh¢-2ollA As® A7 &4 & AU Wy 48 =Hsiglem, wabA cew/tew »H5-
22 WT whg-2=9F gl o VONC 54 o] o =doh. cew/tewmb-2 2T w29 Ao A U2 100
T 200 um V=Y A 44 HdHES AW Aol v A0PEAAS fidete], WAbe] Folxla, A
Wl T 7p7he o] T Az FolHI(100 um), T W Fol & AZE #A(200 S HE AL HAF
ATHE 3 2 % 5d Fx).

ton/tew PHE2A, ARERE 200 un vES) ol Al g8 AMEA me, e ek gl JEsh
A, 229 F ABU EA4H AWl W A BHS con/eor PHET UL B AR FE S
LT Fol frolabl Z7be A 342 7be BeRIARCE sac F2), F%

nhg-229F W auLE
= iﬂﬂz—i’iﬁk ool A&kl rew/tew w229 I/M M-S W wh$-9) vaEke]
WAool Aol glomz  ENPPI-Fe o] Al tew/ttw w220l A
2~ ENPP1 @i do] A xo] ¢x] Urte Aldox Bt
ENPP1-Fc o ,\1 WT u}%ioll*u VSMC 7*45 g Ae o8 = Aotk wba, A¥ S ENPPL B
= s | 71A1A Edell el obrl| del Al A VSIC

o
N
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X
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TFol7k ENPP1 A (ttw/ttw) 2 ENPPI-HIAH (NT) k-2 BTl A
= AR S dFEn. of#d mEke W2 ENPPle]
]18 =

Aol A e Aok

AR 0 RHE W o % BAIRY cow/ew o

ol A ATWAM, F R ANT R cow/eer PHE2E AEW AR Aol 79U B AmFHA,
A% A% F UY B ARE ASHAT. o 19 Aeke Al wheh 72 W R con/eow 2o A
A5 A% A7 42 FIRAY. Y G o [N AW TREZA wet ZFW AT F LA
€0, FUE AHgatol Phesg qrebbA A

ENPP1o] et sttt ol miA= A4 a3s dAshy] Adll, F b= 2 ocow/eew vh-2)E dsH 2
] =

f b
zZb Aol 79 Fot M| E(HEXT FEE) EE ENPPI-Fc(2d FZE)R X831, 4 & 14Y 5o 8=

[0

o) 2ol | ENPP1-Fc® X838 WI- 2 tew/ttw- PRS2 R5E, H]
9 WA (% 4 a, p<0.05 B p<0.01 Z+2h), Wizt WA (A = 4 b,
p<0.01 % p<0.001 Z+7hH)<& YepPAC. ENPPI-Fc& A &3 tew/ttw-vkg-229] et 2 F9t dA4= /M ng~
ENPP1-Fc 2 A58k WI-vh9-229} Fde FFol ZHAAR (p>0.05), S| FE A= ttw/tw- vH-22= 18]
22 A8e WI- vp9e-2eb vluste] foJsiA S7ke v d4 g N vES AFAIET (2 p<0.01 B
p<0.05).

| F2 Asg wpge) vlaste] A
p<0.001) % I/M & (% 4

WI- 2 tew/ttw PF-225E ] Aedo ] MEAEAE F7t2 FAF67] 98], nlslEvtez 25 31
FBTEE 21Y o Z#E AEH=Z T, AFRAY] Aol wE AAF AXE AFE AF JIE(M
iagnotics GmbH, Penzberg, H¥)E AR&ste] TINEL |A& Fdsglt. &4 dixate 24,
ii Aol T3P aL; A R AS, DNAse I5Fd oa] oA 108 F<F MZ DNAS —‘E‘%Hﬂ‘}iq.

=

’;U
ult2
2
(o3
H
(e}
Z,
=
(o

ENPP1-Fc2 X3 WT vl H|8| 22 X853 W vhg-2d vl&)] 24 Zdad d9 39348 yepdd. v
FAA 2, ENPPI-FcZ X B3 ttw/ttw vF-2E HSIEE X B8 ttw/ttw vh-2ol vl&] 24 gad He 2o
HAS veERLE, 149 Z2FE ml9-~9 ZASHA Elastica van Gieson 3218
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Fc2 A5 WI- 2 ttw/ttwrh-2=ollA 82 A2 g9t o3 dS Yepylen], ENPPI-Fc2 X 53 ¢ tw/tw-r}
Z|

(e}
— =
Q= ENPP1-Fc® X538 W &4 #ZH AL AT (5 4 g JF=2).

v

219 ZoF A#3t3 289U E9F ENPP1-FcZ ooz X838 WI- @ trw/ttw PRS2 3 03322 X523
A vaste] IA A" T2 WA (5 4 d, p0.01 242, WY WA (= 4 e, p<0.001 ¥ p<0.01 77}
Hl-& (& 4fF, p<0.001 ¥ p<0.05 Z+ZH) S et ENPP1-Fc2 X883 WI- 2 ¢tw/ttwr v 5

~—

=il I/M

=~

A o) At Hopggel HTeAR, 149 Fo ARe: 219 F ARG V- D cow/eon vhg2s
Hags o, Wvh S22 S gkor F7t= AgH AT (I/M HlE: p<0.01 R p<0.05 7H2}).

HIS|E AR tew/ttw- vh9-20) A BslE AR WT-vke-29 Ang 9 2
: o AZE WEF AmH cow/ttw vhg-2=0] Aol A A A4
=wla, B4 Ao 2alE Fukstel (& 7a), © A2 U Wy o o]ofx
ot AZE tew/tew- P22 Ulet AFA, TUNEL @4 WI- vF$-2o) wls] S718 34 4
(%= 7b), ol MEFE A" w/ttw- v ARE FuelA  NEAEAE FU)

o 2
tlo o r

FEE 2FY F AEde) I SR ohet, Aut % Fo wHe] fe 4P
T vh¢28b FARE Aom yewgth, nprbx e, vl E-A 88" tw/ttw P2
ek, e 2 F9 wEe AR Qe con/ir s AL

L
.

ot rlr
=
o,
=
=
I
o
E
l-«lj
o

o

¥k ENPPI-FeE Wz WT vhp-229] Wieh WA 8|2 -A 8 WT vhg-2aof wlaiste] fFojsia fhagh w2
BUoUl B Afele] FE wmAE dASH A=A M HES HEE R AR W ovhgseh b
ENPP1-Fe® A 23 WI whf-2oll sAAoR fFo3h fhas deplled(® 4 F2), o= deH 4%

ENPP1-Fco] o|®h2 X127} VSMC 54 55 $H o248 e a¥s et 38 vehdc.
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o}). uwheba |, ENPP1 ZF ¢ umoﬂxi ENPP1- Fc X8
. = ; W o axdelgts Z2ES UE 4 vk 3, AE
PR WI-vh9-28 dA] a3 284 A5a o] e 2 I/M H)E9 ZolE YERA ‘eéahﬂr (%= 8b

= ol Az W, e S-S FHAT7] A ENPPI—FC

S &2

WE Y ox

Aol Fo BAL W upgA B =Y frp/rew RS20 A U #riE el sk ENPP3-Fed] X &
35 AAsH= AHoltk. ENPP3-Fee ThE XA 7|&d oldd e Z2eFS Algsty Ax"c.
L o 1o 719 ZREeF wet 658 W 2 trw/ttw w20l A a3,

.11)1- 2

=
73

ENPP3-Fc7} &= A7 Fd T A=A AFE A3 Q8 6577 T 2
ttw/ttw vf Fastal s&shA gtk a1 the, 7 vk B 10 mg/kg AFOoE ¥]E
Z(Tris &= 4%#, pH 7.4/ ZT E
= | %
}.

-10

gkch. ENPP3-Fc X
14dzpel 34 wr7x] 7Y %OL A3k},
AA 71},
AL A (A2 5 pne AH)S SR o 19 7y TREF wg 43,
%9 vle} o] AT, ENPP1 AL rew/ttw vFF2olA] AW Al
ow wEbA o Tl Kol upel o] tew/ttw WHEAE W vh929) Blu s o
1=
q, AZZRE 200 pm wZFe] Aol AL #HAgd wEh, uiEt Hoygdel AHZrt
S71seh. AZd F AE9e o4 dHe| ik ARH BAML rrw/tetw vR2TF 149 B9k 2F fE 8
O 2 ==
T o

sush ulmete] frelahl F7hE AT F4& e ekt

it

o] ool whg-~& ENPP1 ©hiizo] A Fo] 9Jov g ENPP3-Fc Fo] Al rew/ttw vH$-220l 4 VSM
g Ao o "}, ENPP3-Fc o] A] WI wl$-2=ollA2] VSMC 5242 ZaE RHoez didt. oz

) (@)
o|\

%

o
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£ ENPP3 @A o] 71AH £t o] ofyl® "N dAAlCA VINC 521 HAAaA7E Aol o8] A=5% a3

g et 21 Aot

A= AZF ENPP3-Fe &% 9l d o] #]3) Fof7k ENPP1 A (¢ctw/ttw) 2 ENPPI-HIZF (WT) whg-22 BLFof A
g £330 vk Rl et A s A5S ¢ dve AS IS AoR «ddvt. wEbA, ENPP3-
Fcol < %7 &4, A4 A A E

A<

T L

= 24 oz QF op|H = VANC $45 e &3
3]

Agel 9 HHL W vfg-2= 2 FHHIA tow/tew vFS-2olA e Ao

£ AAstE Aolth. ENPP3-FcE AH&SE oA X5 AgS = 1o ZAlE AgH AT
M, eEe AT R tew/tew PER2)E BeH AFE Aol 7 Ejt AR, e &
== 5ot = Sl o To A Axtel whet 658 WT 2 tew/ttw PFE2OA F
F FaS AT, a2 oS o [ 598 TRES g As Az 5 149 (0,

Bl Zloz o dHc). w72, ENPP3-Fc2 A= ttw/ttw w2 B8 E2 X838 rtw/ttw v}
A A" U Judgd s delbd Aog o dEn,

HEE AR T vhesold F5E AZE F ABW 1 W& ozl AU @ Fe wAe) oid 4

4 R Ase AR Qe VT shessh RARE 0E el AoE ot b, meF-AEd

ten/eew RSO S5 AR F ATWS 1M wEWW ok, AvE R F9 owhe An g
7

ttw/ttw vF-29F FARSE A

73} ENPP3-Fc& %= WT w929 o} WAL w3 -8 W w929 vlwste] fofsiA i A
AEE v, 9F F Uiy wh Afelo] FuF WAE AdAsA fAE A o

23 WT wp$-29} H]asle] ENPP3-Fcz X &3 7}

=, o= AeW Az de] ENPP3-Fcol o3 X857F VOMC S 58 WYFEoEZHN B3
R, weEkA] | ENPP3-Fe Foi= AW ZAZE rew/ttw vh-2ol F7ske]

yub 224 9 HAe oupsln g o X853 Ao oqaFErh, o] A¥e AW 4%
ENPP3-& Fosk= Ao W wl-2ol A% et o de gis)] Bigits & 45T A= 7gdn

o 5 - FAAFHASE I3 55 935 ENPP1 &5 T8 XEHE,

= d e d : A e S8y HETS
2 olojd 4 gtk AYe F8 EHE ENPPL B ENPPI-Fe €% ~®IEZE AUjet g4 2 A58 oA s,
A re ¥ 294 BT AFEE /PP 84 /RS g9 Ade AaAvle oY AAshe Aol
o
dejo] shfel o]&d FEHEXA @i, o]AE A'ES] F-JoA ENPP1 HEi= ENPP1-Fco] ##¥E fFE3te= A
& 2HE o4 F sk o] (1) vt @43t a, (1) AFH 2 dF v g, % (iii) VSMC
T aE FET AR oidHn. o] 2W-E ENPPL mRNACHEL ENPP1-Fc mRNA HEi= ENPP1-9H-¥1 mRNA)E
Wl AEE ddshs A 71xst, olojA mRNA MY F AEE o] AA) F-9joll X ENPP1 @& &g

ENPP1 mRNA 34k

ENPP1 DNA 8-S -#3l= pcDNA 3.3 Z2F4W| = (Eurofins Genomics GmbH, %< oM =W I)E AZFA Q] A
Zlo| we} HotStar HiFidelity Polymerase 7]E(Qiagen, 59 dE)E AFEsle] SZA]71tk. PCR AH=(PCR A}
olFe: & A", oAEE23)E Qiaquick PCR BAl 71E(Qiagen) & AAgtt. Al@# W A mRNAZ} A
ZAA1e] Ade wel MEGAscriptl T7 7|E(Ambion, 2FEWE F 2119 )2 AAHAY,

mRNAZS W A7]7] Yall, 3'-0-Mem7 G(5")ppp(5')G RNA #1 % A (New England Biolabs, 59 T F=
E) ¥k olYgl, UTP 2 CIPE 42 A #she, a8 H-5'-EFEAHoE 9 5-wEAEU-5'-EZ L7
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O|E(TriLink Biotech, u|= ZAgEUo} AMr]jo|ar)S wWho] H7}stl. RNase 2AE s, RNase AIA
(Thermo Scientific, €EF) 1 plE W& T H7ego, 719 o3, A8 W HAME nRNAE RNeasy 7]1E
(Qiagen)Z A3}, AA|¥ mRNAE Antarctic Phosphatase 7]E(New England Biolabs)E& AFg3le] €212ts}
3li1, RNeasy 7]E(Qiagen)® ThAl AAgtt, dg AxE WHEslo] eGFP DNAE Ab&-3to] Zrstdl 54 &3
A (eGFP) mRNAS A AIY. (Avei-Adali M, Behring A, Keller T, Krajewski S, Schiensak C, Wendel
HP (2014), Optimized conditions for successful transfection of human endothelial cells with in vitro

synthesized and modified mRNA for induction of protein expression. J Biol Eng 8: 8).
A73¥ ENPPL nRNA®] 7]5d& FdzA ¥ HEK293 Ao o3k ATPS] 7Fial 5 fra QIS S8do=H
@zﬁhﬂr ENPP1 mRNA 32 7hlsl HEK293 MEE % ZF (Polymax 1040, Heidolph, 5 frefulsl) “dell A
7CollA 10 FQF R0 =AM 20 pM ATP(mdlab, < FALE) = PBSSF &7 1itlo]d e, ATP 7]
5% 714

=4

hl [¢]
@—8— B4 AAE AP A3 7, ENPP1e] EA] Alell A|zE A zle| mpel EsETt. theddk Fx9 ATP
& ARgetel, ENPPLO| i3 27] £EE ATPS) E4) Aol fwabi, HolEHE fd HE F5E fEeE
o] sr&r}.
Z~HE F¥
A el A ENPPImRNA®] =4~ g 51 9] Ao JARHS 7t o, AAZY ~dE 39S /et
E] <

7] 93, AAJE ENPP1 mRNAS HA Eﬂ‘:} Z~(thermanox) &g &Efol= =
g gupsa —Eﬂﬂ-/\@q Z&to]=(Nunc, Thermo Scientific, H|=)E Al&3sle] AlEgolHddrt. WA, 4 3
100.000 HEK293 A EE 12-9 Zgo]E Ao A|Q 3T},

24AIZF B2 pl19 FEFE Buk olel 10 pge ENPP1 mRNAS 50 pl19] Opti-MEM¥} &3&bir, 21Lo|
20 T Aol gkd, EHEY-3-28 F4HPLGA) (Evoniks, Darmstadt) UH(20 mg/ml)2

10 ulE 990 ul oFHEA d-E(HE F% 200 ng/mD)el gAgrt, 19 thg, 200 ule PLGA &9&
A At =3eit.

gupss Sdfol2s ARdA WA HIgom gRow FHIIT. eGFP mRNASH & tido® A
1= hvs E) 9,]—
= S

o}, HEK293 M2 &, 71xd &efol

37C 2 5% CO.0A 24A)17F, 48A1%F
L3l A3

HEK293 A|3Ze] ENPP1 Td-2 FAXE AISHE AMESte] 543513, ENPPL I 9 Yrls2 &golt & AlX
OJE(FITC) &A= <IMgtcl. ENPPImRNA/PLGAZ Y

% 241 ZAx= ENPP1 mRNA”} PLGA ZEHOZHE U=

of =&% T 2477k, 4827F = 72A]17F Fof ENPP1 vt

A =
2713 FF Efol=s) F ] 2157 ]*46} T, FACScan AMEAIE A}

2 2T NES F-ENPPI-ZF 8 A¢l o] AE| 2 Aoy
j

2 Qlgfu o] M st ? HEK293 xﬂzq H-A
=

de] S/ HEE AL

i
2
ox

L, i
did g SUkE sl Tud Ao® oddEd.

o]gqg Blte] oo F&HA] @al, AHE oAl 9ol wEE ENPPLS Widt
A FaAA, o 13 29 AijelA Hol= uieh o] A o 5 234 dBF A¥S A A

é

gJele] 2uET} ENPPL AR 2EW 5 Aok A8E AUES Wulshs Ad FEU) B dZE Abbot,
Boston Scientific, Medtronic, Alvimedica, Lepu Medical Technology, Cordis, Balton ¥+ Biotronike] <1l

o}
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g Sof, Ho} vid(bare metal) 2RES 22 Z2l ~WES, ENPP1 nRNAS E38le niat Z5S 26

E ulio] wjxgro @A mE ENPPL mRNA Hi= ENPP1 ZERE|=8 @shs kAl i w-aix g8

HE 39 Aol BFsA ENPPL 2B &F 2dERZ WA 5 vt

ENPPL 3127} Ao A5 o7} ofeljell mAlsof glowf, ENPPL a1z} dEo] ENPPL ¥ &5 ~HES A

Aetr] flel ARE el wiAE 4 v, deHor, w-agah g, G wEl B, vE E okl ]
dib, By 29 H %ﬁw 2ol gl HrhE 4 oM, EA AECNA

(a) ENPP1 A4l 58] A% (A) - 10 mg PCL(EE ZhZ22E) 1dA 9 100 pg ENPPL mRNA(EE: ENPP1-Fc
mRNA FE= ENPPI-H7-%1 mRNA) & A2ellA d+t o5 FHFel &alAzitt. &S f] FeolE Aol ar,
LS 12-244)7F Feb FEAT &7t A @AE AAY F, ENPPI-2HE PCL DES f8 ZYolE

FE AASEA 1.5 e x 1.5 e 2712 Addtt, 29 o, a8 458 £ 6}_ ENPP1 mRNA(RE= ENPP1-
Fc mRNA HE3= ENPP1-9H%-Wl mRNA) S Eﬂomﬂ 2RIE Ao FAEth. 50 pgol WE DNAZ ARE-sle] ENPP1 &
2| E| = (ENPP1 B ENPP1-Fe B ENPPI-4H-RDE wdshes ¥WE R 399 2dES Az 98 sd¢
TAL MET 5 ol

(b) ENPP1_AAl 7€ ZAE (B) - 10 mg EVA(ol2@d-nld opajglo]E) wEA 2 100 pg ENPPL mRNA(REE
ENPP1-Fc mRNA =% ENPP1-Z#7 mRNA)E AH-2oA "o o5 THFol &alAZt. 98 f2 ZlE 4
of B, fujZ 12-24A17F o =71tk w7l Aol A3 AAE 3, ENPPI-mRNA(EEE ENPP1-Fc mRNA
EE ENPPI-HR1 mRNA) 29¥ EVA 5SS frg] ZdolEZHE A|ASte] 1.5 em x 1.5 em A7E
Avsigt. 1d e, uEa 858 ¥ 6} ENPP1 mRNA(EEE ENPP1-Fc mRNA H:3 ENPP1-2HH-11 mRNA) S
2Eelg] 2 ~HE Ao Z&3th. 50 pgo] #E DNAZ Ab&&te] ENPP1 Z]1E] = (ENPP1 W& ENPP1-Fc ®+&
ENPP1-5-71) & st HEZ 399 ~UES AXs7] 98 543 34 iEd 4 9.

- Eols XSk ENPPIS] R o7} ofdfje] A} glom, @i &l ENPP1 m®E §F ~HES A
Aty glel ~RE Aol Aed 4 Qdvh AeHon, vl-ngA @A, did vERl B, vERl B
obAlElo|E, HIEM E SAMOlE, &, BF o B E3 S B & HUketed ENPPL AlAl9] <t
49& ME 5 9l

(c) ENPP1_AA ¥ £AE (O)- 10 mg PCL(ZE] 7IZ2gE) TEA 2 100 pg ENPP1 mRNAS 2204 =4
olF FTHIol §3A1ZIt}. ENPP1 mRNA(XE+= ENPP1-Fc mRNA XE= ENPP1-¢5-%1 mRNA)% :L_%PO}—‘E 100 pl19

o1 oo
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nqm
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_>d
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Mo (m
oo M
~ ot S 2

%mﬁ-ﬁlr&rlflw

LW

= 2oy |

2~
PERREAS %%WJ
QA 4AZEe] 71 B 2HES &
WZEAIZITk, 100 pg ENPP1 mRNAE A-2ollx] Hit o]F THFol &aiA Tk, &5
J9] ENPP1S 7} 2=®lEe] A mgdl] Arpgnt. vta A%E deEe 898 ojolM &=
2ol Fatato], A& o 2% ENPPL mRNA(HEE ENPP1-Fc mRNA i ;E—L mRNA)E L=
uge WE] DNAZS AF&3}o] ENPP1 Z2$E]=(ENPP1 £ ENPP1-Fc % ENPPI-Y5 W) E @H3sls WE|2 719
¥ 2~HES Azxy] A sdd TS T Qdvk. ololx, &wis A2oA Fwste], ENPP1 s}
HEE A ol 238 dEE G

E

o 1 x|y
o
>
N

(<0
-
(e}
(e}
=

o oo ([T
o
by 2

)
I ;L,J

(e) ENPP1 A ZE ZAE (E)-10 mg PCL(ZF 722 gE) 18x 2 ENPP1 Z2 3] = (ENPP1 & ENPP1-
Fc & ENPP1-2H7 T o 3hph)E A2oM Ha o5 FHFol &3AI7 10 mg/ml 2] ENPP1 ZZHEE 5
To E=9A]ZIth. ENPP1 ZEHE=(10 mg/m1)E Z338HE= 100 ple IEA PCL €84S ~HE(C)] 7|&H vt

- 163 -



[4380]

[4381]

[4382]

[4383]

[4384]

[4385]

[4386]

[4387]

[4388]

[4389]

[4390]

[4391]
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o o] BF-FT},

(f) ENPP1 AAl 38 Z=AE (F)- A82S X3ste I"E SdEE (DA =oF viep Zo] Az}, =
g5 ~dEE QP AAGA 1AZE EF WZAIZIY, ENPP1 Z2]3E] = (ENPP1 HE+= ENPP1-Fc X+ ENPP1-
GFRDE AeoM dit ol SHFell §3AA 10 mg/mlo] ENPPL ZE|HEIE Flool] ==AZITH 5 &9
(10 mg/ml)& E3tab= nl §3¢] ENPPIES 7t ~'lE9] A& iy A7t} 7l Ags A&

NS FFota, olojA &ule A2olA Suste], AeE el &% ENPP1 mRNAS X1},

E% z2d

25-35 kgo] TS 2t 307ke] o] 4 WA svidE EST] HAE AHH A2EFYH gt 30719 2H 91
2 ¥ E7|+= Abbot, Boston Scientific, Medtronic, Alvimedica, Lepu Medical Technology, Cordis,
Balton T+ Biotronik® 72 3l o] 4o AdA AAZHE 53T, oA =538 30719 2EJE A &
g ~HEES 39S 98] fo vEetd Z2EF wigl ENPPL nRNAZ IS}, tiZ2at HEZ ALE3H7] 93]
Abbott ZH-E] 30719] wlo] mg ~RHERMS)E 53, 1™ o2, ENPP1 ZHH AHEE Asddas AHE
ste] datstal, hEeta, T @RAAFEE FHHE e ARt 29 U5, ¥ F4 dddEe VIHE AR
shel Bl v gle] olF wlAwT),

ZHES FA92 dFsiA 300t =HAY] HH atdl, 54 ke 5 AdEH(EHT 2"E 1) wiA|
3la, HAG 179 ZEd ~uEE} ohﬂr a9 g, HAE 75 mge] SFRY=a 9 100 mge] ol~d@Eo R

AL
Wl FAATIAL, 22 7 B 14D ol B AT

Lol Aok sk £24000 mg/kg) & Ao
Asd

=
=
ael
~
K
o,
i,
&y fm @

N
Y
O A O =

o\ [o M

ENPP3 FE AHIE AZX

qlole] sulETL ENPPS AR ZPE 5 otk A8 AUEES wulels g9d FRAe £9 A= Abbot,
Boston Scientific, Medtronic, Alvimedica, Lepu Medical Technology, Cordis, Balton H+ Biotronike] <1l

o}

& £ol, wlo] M (bare metal) 2RIES &2 F¥Q ~WIES, ENPP3 nRNAE XFshs A 258 26
E ool wixeFo =N HE= ENPP3 mRNA %= ENPP3 ZE|fJE|=8 ¥9béhs L84 e Hl-ea 948 &
AE ¥W Ao EFsiA ENPP3 R E AHERZ WA 5 ),

ENPP3 313} HEFo] dH- o7} ofefol CA]HOi dom, ENPP3 1A} Eo] ENPP3 IR E §F 2~WEE A
A7) 98 ~dE 1Hl"j~0ﬂ WX ¢ uh, Ao w-mEaF 934, gAY HERY E, BE E olA g o)

gYik, @3 oY ‘;‘ 53X ool gdlof HylE 4 ojA, mEA FAFA
ENPP3 XMH Sl *é% 7H d% T Ao,

(a) ENPP3_AlA] 58] ZA= (A) - 10 mg PCL(&FE 7FZ22E) &4 2 100 pg ENPP3 mRNA(EEL= ENPP3-Fc
mRNA HE= ENPP3-9H-%1 mRNA) & A2olA "t ol ol &, &d& fe] FeolE el X,

LU 12-244]7F Bt ZubA|y u} £UH7} Aol ¢hds] AAE F, ENPP-ZHE PCL ZES 2] SeolE
FH AAE 1.5 cm x 1.5 cm A712 Adst. O vg, 28X 2E5S L ESk= ENPP3 mRNA(EE= ENPP3-
Fc mRNA FEE ENPP3-2HE-W1 mRNA) S 2E|¢lg]2~ 2 E Ao A&l 50 pge WE] DNAE AML3le] ENPP3 Z
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[4392]

[4393]

[4394]

[4395]

[4396]

[4397]

[4398]

[4399]

[4400]
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2] E| = (ENPP3 HE&= ENPP3-Fe %= ENPP3-F5W)E wHdsle WMH= Fdd ~HES Axdr] s I
4

(b) ENPP3_AAl _ZH ZAE (B) - 10 mg EVA(oﬂFAeﬂ Hd opAlHo]E) mE2} 2 100 pg ENPP3 mRNA(HE:=
ENPP3-Fc mRNA H= ENPP3-4H-R] mRNA)E A-2olA B olF FTHT &3xt. &84S 72 EdE 4
o] Bi, gujE 12-24A17F =<t 5”/\1?&@. %uﬁﬂ 7ol 93] AAY F ENPP3-mRNA(H::= ENPP3-Fc mRNA
HEE ENPP3-RI mRNA) 29¥ EVA 5SS frE] ZHlolEZHE AlASte] 1.5 em x 1.5 cm AVE
Agstdr. 2¥ vg, 18R FES ¥3E= ENPP3 mRNA(EEE ENPP3-Fc mRNA B ENPP3-<-5-%1 nmRNA) =
zHolgla 2EE Ao 23l 50 pgel WE DNAS AF&3}o] ENPP3 =] 31E] = (ENPP3 i ENPP3-Fc &
ENPP3-LH-T)E st WER Igd AUEES Axs7] Y8 543 34L& iET 4 9,

= G Eobsh ENPP3e] A c7h ofefell mAlEo] glow], R4 &0 ENPP3 mEE 85 ~HES A
Atz slal 2RE Aol Agd o Qdvh AdeHer, Wl-awA wA, «dd) 15}*31 E. WER E
obAElO|E, HEW E SAUOIE, &, BF o B E3M oS B & HUkete] ENPP3 AlAl9] <t
e AN 5 9l

(c) ENPP3_AAl_3& ZA4% (0= 10 mg PCL(FE] 7AZREE) 182 2 100 pg ENPP3 mRNA(HEL: ENPP3-Fc
mRNA EE= ENPP3-H7) mRNA)E A2dlA dat o]F SH4el &aA1Z0th. ENPP3 mRNACHE= ENPP3-Fc mRNA i

= ENPP3-&H-%1 mRNA)E 23H8H= 100 p 19 &=+ PCL %@i% o 5914 71&® Bk} 2ol WklEs vl ETol
A AHE AFLEte] ~HIE(6 x 20 mm) g ERETh 50 pgd WE DNAZ AME5}o] ENPP3 2] %) E] = (ENPP3
W ENPP3-Fc HEE ENPP3-UH-W)E wdstE W2 IEy ABEE x5y 93 593 34L& ur2d 4
ATt
(d) ENPP3_AA] =¥ ZAE (D)-_o 594 A&st ble} o], w43} 2-9E A& 159 1% &84S Ef
22dddle] §3AZ g vlEeto]A 5 A=HS AMSste] ~HIE FRsit, I9E AHEES £
z 5 A
T

o

AABF] 127 o WZkAIZITE, 100 pg ENPP3 mRNA(FEE ENPP3-Fc mRNA B3 ENPP3-<H5-% mRNA)
A dat olF TR &Y. B2 §9S e 100 pl §-39] ENPP3 mRNA(HET ENPP3-Fc mRNA HE+=
ENPP3-5-91 mRNA)S 7 ~HIES] A& I®o| Arigt). 7tu Agd AgEe §98 55 m 0101*1 &
= AR Fete], AEE o 2F % ENPP3 mRNA(H=+= ENPP3-Fc mRNA H=3= ENPP3-H4-w9 m bl
. 50 pge WE DNAZ A}-&3}o] ENPP FE] = (ENPP3 =+ ENPP3-Fc =+ ENPP3-<4-w)E %éﬂ_é}% )
HZ 39d ~'EE Axs7] 98] 543 38 wEd 5 v}, ojojA, &ul= d2olA Fsle], ENPP3
gzt AHE AYE o 289 AHe F7,

°

A=)
-
ins

il

3¢
ﬂl}H
oHd _Y‘i

(e) ENPP3 Al 5% %A% (E)-10 mg PCL(F¥) 7hxzehE) miah 9 ENPP3 %2 %0E)=(ENPPS %= ENPP3-
Fe i ENPP3-257 % o] shhE ALdA dit o|F RSl 43147 10 ng/mle] ENPP3 ZEHEE
aEA PCL NS d 590 7]&H vpep 2

Lo EgAZIth, ENPP3 ZFHEI=(10 mg/ml)E X3sE= 100 ple

o] FF-3ir},

(f) ENPP3 AA] 58] ZAE (F)- AdES £3s= 7EA 2HEZS o 504 7]&d 8o} o] A%z},
By 2HEZS QHoA A7 de] 1A B

b W ZbAI 70T, ENPP3 E2| B = (ENPP3, ENPP3-Fc, ENPP3-H-wl
ol sh})E H2oA AF olF FFF &3AA 10 mg/mle] ENPP3 ZEHMEE Fio] LA, B3
(10 mg/ml)& EFSh= 100 pl )€ ENPP3E 7} ~ElEe] HefF sge] Arheith. 7hw AgE AdeE
SNE Fostar, ool fule Ao Fuste], Al ol £ E ENPP3 ZEFPE =S AT

rlo OPO O{N R

i

25-35 kg THES 7zt 307kl 4 UiX] s/EE 257 HAE Oﬂ W 7)=E vk} o] YA AR HE
etk 30709 2ERlE s 2" B APA AsENYH S ColBA £53F 30719 2EdEs &

=l *EﬂEE FYHE fd fol Yepd L2 EZo| wE} ENPP3 mRNAi gttt gz AER AREsH7] 93

Abbott 255 30712] H] 2, E = 2

ste] datstar, Eeta, T RAHFE JHEE o %}Z}f&t}. a9 os, ZF %—@ A4 7IHE AR

alol Ful U] R9lol] o2 WA B,

2
i)
o
[
=
l
=2
=
&

2HES #2912 s 3ovke] e siAe] Ad s, 5d Be 5 B (edd SHE Dl wiA
stal, AP e med 2"EZE vk ¥ v, A& 75 mge] SEI=IE 8100 mgo ofisvHoR
W FAAZ) AL, 242 7Y 2 149 Foll AN, 2RE o]A F 79 e 14Yate], HERERE QFEhAL
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SEQUENCE LISTING
<110> Inozyme Pharma, Inc.
Westfaelische Wilhelms-Universitaet Muenster

Rutsch, Frank
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<120>

<130>
<140>
<141>
<150>
<151>
<160>
<170>
<210>
<211>
<212>

<213>

Thompson, David
Nitschke, Yvonne

Terkeltaub, Robert

COMPOSITIONS AND METHODS FOR INHIBITING VASCULAR SMOOTH MUSCLE

CELL PROLIFERATION
4427-10102

Not Yet Assigned
2021-05-27

US 63/030,870
2020-05-27

72

PatentIn version 3.5
1

925

PRT

Artificial Sequence

<220><223> ENPP1 Amino Acid Sequence - Wild Type

<400>

1

Met Glu Arg Asp Gly Cys Ala Gly Gly Gly Ser Arg Gly Gly Glu Gly

1

5

10

Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn

20

25

Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro

35

40

Leu Leu Ala Pro Met Asp Val Gly Glu Glu Pro

50

55

Arg Ala Arg Thr Ala Lys Asp Pro Asn Thr Tyr

65

70

75

Val Leu Ser Val Cys Val Leu Thr Thr Ile Leu

85

90

Leu Lys Pro Ser Cys Ala Lys Glu Val Lys Ser

100

105

15
Gly Arg Asp Arg Gly
30
GIn Ala Ala Ala Ser
45

Leu Glu Lys Ala Ala

60
Lys Val Leu Ser Leu
80
Gly Cys Ile Phe Gly
95
Cys Lys Gly Arg Cys

110
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Phe

Leu

His

145

Arg

Cys

Thr

Leu

225

Cys

Phe

Ser

Pro

305

Phe

Tyr

Val

Glu Arg Thr

115
Gly Asn Cys
130

Ile Trp Thr

Ser Leu Cys

Ile Asn Tyr

180
Pro Cys Glu
195
Pro Pro Thr
210

His Thr Trp

Gly Thr Tyr

Pro Asn His
260
Ile Ile Asp
275
Leu Lys Ser
290

Ile Trp Val

Trp Pro Gly

Lys Met Tyr
340

Leu Gln Trp

Phe Gly Asn Cys Arg

120
Cys Leu Asp Tyr Gln
135
Cys Asn Lys Phe Arg
150
Ala Cys Ser Asp Asp
165

Ser Ser Val Cys Gln

185
Ser Ile Asn Glu Pro
200

Leu Leu Phe Ser Leu

Gly Gly Leu Leu Pro

Thr Lys Asn Met Arg

245
Tyr Ser Ile Val Thr
265
Asn Lys Met Tyr Asp
280
Lys Glu Lys Phe Asn

295

Cys

Glu

Cys

Asp

Val

Pro

250

Gly

Pro

Pro

Asp Ala Ala Cys Val Glu

125
Thr Cys Ile
140

Gly Glu Lys

Lys Asp Lys

Glu Lys Ser

Cys Pro Ala
205
Gly Phe Arg
220
Ile Ser Lys
235

Val Tyr Pro

Leu Tyr Pro

Lys Met Asn

285

Glu Trp Tyr
300

Thr Ala Lys Tyr Gln Gly Leu Lys Ser

310
Ser Asp Val Glu Ile
325
Asn Gly Ser Val Pro
345

Leu Gln Leu Pro Lys

Asn
330

Phe

Asp

315

Gly Ile Phe

Glu Glu Arg

Glu Arg Pro

Glu

Arg

Gly

Trp

190

Leu

Thr

Lys

Pro

Ile
350

His

~174 -

Pro Glu

Leu Thr

160
Asp Cys
175

Val Glu

Phe Glu

Glu Tyr

Lys Lys

240

Lys Thr

255

Ser His

Ser Phe

Thr Phe

320
Asp Ile
335

Leu Ala

Phe Tyr
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Thr

Val

385

Asn

Lys

Val

Lys

465

Arg

Lys

Tyr

Tyr

Leu

His

355

Leu Tyr Leu

370

Ser Ser Glu

Met Leu Met

Leu Ile Leu
420

Tyr Ile Tyr

435
Ile Tyr Gly
450

Tyr Tyr Ser

Glu Pro Asn

Arg Leu His

500
Leu Asp Pro
515
Cys Gly Ser
530

Ala Leu Phe

Asp Thr Phe

Asn Leu Thr
580
Leu Leu Lys

595

Glu Glu Pro

375
Val Ile Lys
390
Asp Gly Leu
405

[le Ser Asp

Leu Asn Lys

Pro Ala Ala

Phe Asn Tyr

Gln His Phe
485

Phe Ala Lys

GIn Trp Gln

Gly Phe His

535

Val Gly Tyr
550

Glu Asn Ile

565

Pro Ala Pro

Asn Pro Val

360

Asp

Lys

His

Tyr

440

Arg

Lys

Ser

Leu

520

Asn

Tyr

600

Ser

Leu

425

Leu

Leu

Pro

Asp

505

Ser

Pro

Val

Asn
585

Thr

365

Ser Gly His Ser

Gln

Leu
410

Met

Arg

Tyr
490

Arg

Leu

Asp

Tyr

570

Pro

Arg
395

Asn

Asp

Pro

475

Leu

Asn

Asn

Phe

555

Asn

Thr

Lys

380

Val Asp

Leu His

Val Lys

445
Ser Asp
460

Arg Asn

Lys His

Glu Pro

Pro Ser

525
Val Phe
540

Lys His

Leu Met

His Gly

His Pro

605

Tyr

Gly

Arg

Ser

430

Asn

Val

Leu

Phe

Leu

510

Ser

Cys

Ser
590

Lys

- 175 -

Gly Pro

Met Val

400
Cys Leu
415

Cys Lys

Ile Lys

Pro Asp

Ser Cys

480
Leu Pro
495

Thr Phe

Arg Lys

Asn Met

560

Asp Leu

975

Leu Asn

Glu Val
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His

Leu

Leu

Met

Thr

705

Ser

Tyr

Tyr

Phe

785

Phe

Arg

Pro Leu
610

Cys Ser

Phe Asn

Pro Tyr

Leu Ser

675

Pro Leu

690

Glu Asp

Pro Val

Gly Phe

Ser Glu

755
Gln Val
770

Glu Glu

Asp Tyr

Arg Val

Val

Cys

Leu

Trp

Phe

His

Leu

740

Arg

Asp

820

Ile Val Leu Thr

835

Asn

Thr

645

Arg

His

Thr

Ser

Lys

725

Ser

Leu

Trp

Asn

805

Arg

Ser

Glu Asn Leu Asp Thr

Cys Pro
615

Pro Ser

630

Val Ala

Pro Arg

Gln Phe

Ser Tyr

695
Asn Cys
710

Cys Ser

Pro Pro

Leu Thr

Arg Tyr

775
Gly Val
790

Arg Cys

Asn Gln

Cys Lys

Leu Ala

Phe

Ile

Glu

Val

Met

680

Thr

Leu

Phe

Thr

760

Phe

Asn

Asp

Asp
840

Phe

Thr

Leu

Leu
665

Ser

Val

Tyr

Tyr

Leu

745

Asn

His

Val

Ser

825

Thr

Ile

Arg Asn Pro

Pro

Lys

650

Asp

Lys
730

Asn

Asp

Val

Leu

810

Leu

Ser

Lys

Tyr

Arg

Asp

715

Asn

Lys

Val

Thr

Ser

795

Gln

620

Glu Asp Phe Gln

Ile Lys

Glu Asn

Ser Gln

685

Asn Asp

700

Phe Arg

Asn Thr

Asn Ser

Pro Met

765
Leu Leu
780

Gly Pro

Asn Leu

Pro Thr

Thr Pro

845

Leu Pro His Arg

His

Thr

670

Asp

Ser

Lys

Ser

750

Tyr

Arg

Val

Arg

His

830

Leu

Thr

- 176 -

Phe

Pro

Val

735

Lys

Phe

815

Phe

His

Asp

Arg Asp Asn Leu

Thr

640

Thr

Cys

Leu

Ser

Leu
720

Ser

Ser

Tyr

Asp

800

Lys

Phe

Cys

Asn
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850
Ser Glu Ser Cys Val His
865 870

Leu Leu Met Leu His Arg

885
Gly Leu Ser Phe Tyr Gln
900
Lys Leu Lys Thr His Leu
915
<210> 2
<211> 1077
<212> PRT
<213> Artificial Sequen
<220><223> Azurocidin-E
<220><221> SIGNAL
<222> (19)..(20)
<223> C(leavage point of

<220><221> MISC_FEATURE

<222> (852)..(1078)

<223> Indicate Fc seque

<400> 2

Met Thr Arg Leu Thr Val

1 5

Ser Arg Ala Ala Pro Ser

20

Arg Cys Phe Glu Arg Thr

35

Val Glu Leu Gly Asn Cys

50
Pro Glu His Ile Trp Thr
65 70

Leu Thr Arg Ser Leu Cys

855 860
Gly Lys His Asp Ser Ser Trp Val Glu Glu
875 880

Ala Arg Ile Thr Asp Val Glu His Ile Thr

890 895
Gln Arg Lys Glu Pro Val Ser Asp Ile Leu
905 910
Pro Thr Phe Ser Gln Glu Asp

920 925

ce

NPP1-FC

the signal sequence

nce

Leu Ala Leu Leu Ala Gly Leu Leu Ala Ser
10 15
Cys Ala Lys Glu Val Lys Ser Cys Lys Gly
25 30
Phe Gly Asn Cys Arg Cys Asp Ala Ala Cys
40 45

Cys Leu Asp Tyr GIn Glu Thr Cys Ile Glu

55 60
Cys Asn Lys Phe Arg Cys Gly Glu Lys Arg
75 80

Ala Cys Ser Asp Asp Cys Lys Asp Lys Gly
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Asp Cys

Val Glu

Phe Glu

130
Glu Tyr
145

Lys Lys

Lys Thr

Ser His

Ser Phe

210

Thr Phe

Asp Ile

Leu Ala

Phe Tyr

290

305

Met Val

Cys

115

Thr

Leu

Cys

Phe

195

Ser

Pro

Phe

Tyr

Val

275

Thr

Val

85
Ile Asn
100

Pro Cys

Pro Pro

His Thr

Gly Thr

165

Pro Asn

180

Leu Lys

Ile Trp

Trp Pro

245
Lys Met
260

Leu Gln

Leu Tyr

Ser Ser

Tyr

Thr

Trp

150

Tyr

His

Asp

Ser

Val

230

Tyr

Trp

Leu

Glu

310

Ser

Ser

Leu

135

Thr

Tyr

Asn

Lys

215

Thr

Ser

Asn

Leu

295

Val

Ser Val
105

Ile Asn

120

Leu Phe

Lys Asn

Ser Ile

185
Lys Met
200

Glu Lys

Ala Lys

Asp Val

Gly Ser

265
Gln Leu
280

Glu Pro

Ile Lys

Gly Met Leu Met Asp Gly Leu

325

90

Cys

Ser

Leu

Met

170

Val

Tyr

Phe

Tyr

250

Val

Pro

Asp

Lys

330

95

Gln Gly Glu Lys Ser

Pro

Leu

Pro

155

Arg

Thr

Asp

Asn

Pro

Lys

Ser

Leu

315

Glu

110

Gln Cys Pro

125
Asp Gly Phe
140

Val Ile Ser

Pro Val Tyr

Gly Leu Tyr

190
Pro Lys Met
205
Pro Glu Trp
220

Gly Leu Lys

Asn Gly Ile

Phe Glu Glu
270
Asp Glu Arg
285
Ser Gly His
300

Gln Arg Val

Leu Asn Leu
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Ala

Arg

Lys

Pro

175

Pro

Asn

Tyr

Ser

Phe

255

Arg

Pro

Ser

Asp

His

335

Trp

Leu
160

Thr

Lys

240

Pro

His

Tyr

320

Arg
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Cys Leu Asn Leu

Cys Lys

Ile Lys

370
Pro Asp
385

Ser Cys

Leu Pro

Thr Phe

Arg Lys
450
Asn Met

465

Asp Leu

Leu Asn

Glu Val

530
Asn Leu
545

Gln Thr

Glu Thr

Lys
355

Val

Lys

Arg

Lys

Tyr

435

Tyr

Leu

His

515

His

Gly

Gln

340

Tyr

Tyr

Arg
420

Leu

Cys

Asp

Asn

500

Leu

Pro

Cys

Phe

Ile Leu Ile Ser

Ile Tyr Leu Asn
360

Tyr Gly Pro Ala

375
Tyr Ser Phe Asn
390
Pro Asn Gln His
405

Leu His Phe Ala

Asp Pro Gln Trp

440
Gly Ser Gly Phe
455
Leu Phe Val Gly
470
Thr Phe Glu Asn
485

Leu Thr Pro Ala

Leu Lys Asn Pro
520
Leu Val Gln Cys
535
Ser Cys Asn Pro
550

Asn Leu Thr Val

565

Leu Pro Tyr Gly Arg Pro

Asp His Gly Met Glu Gln Gly Ser

345

Lys

Tyr

Phe

Lys

425

His

Tyr

Pro

505

Val

Pro

Ser

Ala

Tyr

Arg

Lys
410

Ser

Leu

490

Asn

Tyr

Phe

Glu

570

350
Leu Gly Asp Val
365

Leu Arg Pro Ser

380
Gly Ile Ala Arg
395

Pro Tyr Leu Lys

Asp Arg Ile Glu
430

Ala Leu Asn Pro

445
Ser Asp Asn Val
460
Pro Gly Phe Lys
475

Val Tyr Asn Leu

Asn Gly Thr His

510
Thr Pro Lys His
525
Thr Arg Asn Pro
540
Leu Pro Ile Glu
555

Glu Lys Ile Ile

Arg Val Leu Gln Lys Glu
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Lys

Asp

Asn

His

415

Pro

Ser

Phe

His

Met

495

Pro

Arg

Asp

Lys

975

Asn

Asn

Val

Leu
400

Phe

Leu

Ser

480

Cys

Ser

Lys

Asp

Phe

560

His

Thr
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Ile

Ile

Phe

625

Pro

Val

Lys
705

Phe

Phe

His

Asp

785

Glu

Ile

Cys Leu

595
Leu Met
610

Ser Thr

Leu Ser

Ser Tyr

Ile Tyr

675

Ser Phe

690

Tyr Ala

Asp Phe

Lys Arg

Phe Ile

Cys Glu

770

Asn Ser

Glu Leu

Thr Gly

580

Leu

Pro

Pro

660

Ser

Asp

Arg
740

Val

Asn

Leu

Leu

820

Ser

Leu

Asp

Val
645

Phe

Val

Tyr
725

Val

Leu

Leu

Ser

Met

805

Ser

Gln His

Trp Thr
615

Phe Ser

630

His Lys

Leu Ser

Ala Leu

Ile Trp

695
Arg Asn
710

Asp Gly

Ile Arg

Thr Ser

Asp Thr

775
Cys Val
790

Leu His

Phe Tyr

585
Gln Phe
600

Ser Tyr

Asn Cys

Cys Ser

Pro Pro

665

Leu Thr

680

Arg Tyr

Gly Val

Arg Cys

Asn Gln

745

Cys Lys

760

Leu Ala

His Gly

Arg Ala

Met

Thr

Leu

Phe

650

Thr

Phe

Asn

Asp

730

Asp

Phe

Lys

Arg

810

Ser

Val

Tyr

635

Tyr

Leu

Asn

His

Val

715

Ser

Thr

His

795

Gln Gln Arg Lys

825

590
Gly Tyr Ser
605
Asp Arg Asn
620

Gln Asp Phe

Lys Asn Asn

Asn Lys Asn

670

Ile Val Pro
685

Asp Thr Leu

700

Val Ser Gly

Leu Glu Asn

Leu Ile Pro

750

Ser Gln Thr

765
Leu Pro His
780

Asp Ser Ser

Thr Asp Val

Glu Pro Val

830
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Gln

Asp

Arg

Thr

655

Ser

Met

Leu

Pro

Leu

735

Thr

Pro

Arg

Trp

815

Ser

Asp

Ser

640

Lys

Ser

Tyr

Arg

Val

720

Arg

His

Leu

Thr

Val

800

His

Asp
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Ile Leu Lys Leu Lys Thr His Leu Pro Thr Phe Ser Gln Glu Asp Leu

835 840 845

Ile Asn Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu

Leu
865

Leu

Ser

Thr

Asn

945

Pro

Val

Val

Thr

Lys

Ser

Lys

850

Gly

Met

His

Val

Tyr

930

Val

Ser

1010

Pro

1025

Leu

1040

Cys

1055

Ser

855 860
Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
870 875 880

Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val

885 890 895
Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val
900 905 910
His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser
915 920 925
Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu
935 940

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala

950 955 960
Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro
965 970 975
Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln
980 985 990
Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala
995 1000 1005

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr

1015 1020

Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
1030 1035

Thr Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe
1045 1050

Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gln
1060 1065

Leu Ser Leu Ser Pro Gly Lys
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1070

<210> 3
<211> 1468

<212> PRT

1075

<213> Artificial Sequence

<220><223> Azurocidin-ENPP1-Alb

<220><221> SIGNAL

<222> (19)..(20)

<223> C(leavage point of the signal sequence

<220><221> MISC_FEATURE

<222> (852)..(1469)

<223> Indicate Albumin sequence

<400> 3

Met Thr Arg Leu
1

Ser Arg Ala Ala

20

Arg Cys Phe Glu
35
Val Glu Leu Gly
50
Pro Glu His Ile
65

Leu Thr Arg Ser

Asp Cys Cys Ile
100
Val Glu Glu Pro
115
Phe Glu Thr Pro
130

Glu Tyr Leu His

Thr
5

Pro

Arg

Asn

Trp

Leu

85

Asn

Cys

Pro

Thr

Val Leu Ala Leu

Ser Cys Ala Lys

25

Thr Phe Gly Asn
40
Cys Cys Leu Asp
95
Thr Cys Asn Lys
70

Cys Ala Cys Ser

Tyr Ser Ser Val
105
Glu Ser Ile Asn
120
Thr Leu Leu Phe
135

Trp Gly Gly Leu

Ala Gly Leu Leu Ala Ser

15

Val Lys Ser Cys Lys Gly

30

Arg Cys Asp Ala Ala Cys

45

GIn Glu Thr Cys Ile Glu

60

Arg Cys Gly Glu Lys Arg

80

Asp Cys Lys Asp Lys Gly

95

GIn Gly Glu Lys Ser Trp

110

Glu Pro Gln Cys Pro Ala Gly

125

Ser Leu Asp Gly Phe Arg Ala

140

Leu Pro Val Ile Ser Lys Leu
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145

Lys

Lys

Ser

Ser

225

Thr

Asp

Leu

Phe

305

Met

Cys

Cys

Pro

385

Lys

Thr

His

Phe

210

Phe

Tyr

290

Pro

Val

Leu

Lys

Lys
370

Asp

Cys

Phe

195

Ser

Pro

Phe

Tyr

Val

275

Thr

Val

Asn

Lys
355

Val

Lys

Gly

Pro

180

Leu

Trp

Lys

260

Leu

Leu

Ser

Met

Leu

340

Tyr

Tyr

150

Thr Tyr Thr
165

Asn His Tyr
[le Asp Asn

Lys Ser Lys

215

Trp Val Thr
230

Pro Gly Ser

245

Asn

Met Tyr

GIn Trp Leu

Tyr Leu Glu
295
Ser
310
Leu Met Asp
325

Ile Leu

Ile Tyr Leu

Tyr Gly Pro
375
Tyr Ser Phe

390

Lys Asn

Ser

185

Lys Met

200

Glu Lys

Ala Lys

Asp Val

Glu Pro

Ile Lys

Gly Leu

Ser Asp

345

Asn Lys

360

Asn Tyr

Met

170

Val

Tyr

Phe

Tyr

250

Val

Pro

Asp

Lys

330

His

Tyr

Arg

Glu

155

Arg Pro Val Tyr

Thr Gly Leu Tyr

190

Asp Pro Lys Met
205

Asn Pro Glu Trp

220

Gln Gly Leu Lys
235

Ile Asn Gly

Pro Phe Glu Glu
270
Lys Asp Glu Arg

285

Ser Ser Gly His
300

Leu Gln Arg Val

315

Glu Leu Asn Leu

Gly Met Glu Gln

Leu Gly Asp Val

365

Leu Arg Pro Ser
380

Gly Ile Ala Arg

395
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Pro

175

Pro

Asn

Tyr

Ser

Phe

255

Arg

Pro

Ser

Asp

His

335

Lys

Asp

Asn

160

Thr

Lys

240

Pro

His

Tyr

320

Arg

Ser

Asn

Val

Leu

400
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Ser

Leu

Thr

Arg

Asn

465

Asp

Leu

Asn

545

Glu

Phe
625

Pro

Cys Arg

Pro Lys

Phe Tyr

435
Lys Tyr
450

Met Gln

Glu Ala

Leu Leu

Asn His

515

Val His

530

Leu Gly

Thr Gln

Thr Leu

Cys Leu

595

Leu Met
610

Ser Thr

Leu Ser

Glu Pro Asn Gln

405

Arg Leu His Phe
420

Leu Asp Pro Gln

Cys Gly Ser Gly
455
Ala Leu Phe Val

470

Asp Thr Phe Glu
485

Asn Leu Thr Pro

500

Leu Leu Lys Asn

Pro Leu Val Gln

535

Cys Ser Cys Asn
550
Phe Asn Leu Thr
565
Pro Tyr Gly Arg
580

Leu Ser Gln His

Pro Leu Trp Thr

615

Glu Asp Phe Ser
630

Pro Val His Lys

His Phe

Ala Lys

425
Trp Gln
440

Phe His

Gly Tyr

Asn Ile

Ala Pro

505

Pro Val

520

Cys Pro

Pro Ser

Val Ala

Pro Arg

585

Gln Phe

600

Ser Tyr

Asn Cys

Cys Ser

Lys Pro

410

Ser Asp

Leu Ala

Gly Ser

Gly Pro

475

Glu Val

490

Asn Asn

Tyr Thr

Phe Thr

Ile Leu

555

Met Ser

Thr Val

Leu Tyr
635

Phe Tyr

Tyr Leu Lys

Arg Ile Glu
430
Leu Asn Pro
445
Asp Asn Val
460

Gly Phe Lys

Tyr Asn Leu

Gly Thr His

510

Pro Lys His
925

Arg Asn Pro

540

Pro Ile Glu

Lys Ile Ile

GIn Lys Glu
590
Gly Tyr Ser

605

Asp Arg Asn
620

Gln Asp Phe

Lys Asn Asn
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His

415

Pro

Ser

Phe

His

Met

495

Pro

Arg

Asp

Lys

975

Asn

Asp

Arg

Thr

Phe

Leu

Ser

480

Cys

Ser

Lys

Asp

Phe

560

His

Thr

Asp

Ser

Ile
640

Lys
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Val

Lys
705

Phe

Phe

His

Asp

785

Ser
865

Ile

Ser

Ser
690

Tyr

Asp

Lys

Phe

Cys

770

Asn

Thr

Leu

Asn

850

Ala

Tyr

Tyr
675

Phe

Phe

Arg

Ser

Leu

Lys
835

Met

Phe

His

645
Gly Phe

660

Ser Glu

Gln Val

Asp Tyr

725

Arg Val
740

Val Leu

Asn Leu

Glu Ser

Leu Met

805
Leu Ser
820

Leu Lys

Lys Trp

Ser Arg

Arg Tyr

885

Leu Ser

Ala Leu

Ile Trp

695
Arg Asn
710

Asp Gly

Ile Arg

Thr Ser

Asp Thr

775

Cys Val

790

Leu His

Phe Tyr

Thr His

Val Thr

855

Gly Val
870

Asn Asp

Pro Pro

665

Leu Thr
680

Arg Tyr

Gly Val

Arg Cys

Asn Gln

745
Cys Lys
760

Leu Ala

His Gly

Arg Ala

GIn Gln

825
Leu Pro
840

Phe Leu

Phe Arg

650

Gln

Thr

Phe

Asn

Asp

730

Asp

Phe

Lys

Arg

810

Arg

Thr

Leu

Arg

Leu Asn Lys Asn

Asn

His

Val

715

Ser

Thr

His

795

Lys

Phe

Leu

Ile

Asp

700

Val

Leu

Leu

Ser

Leu

780

Asp

Thr

Ser

Leu

860

670

Val Pro

685

Thr Leu

Ser Gly

Glu Asn

Ile Pro

750
Gln Thr
765

Pro His

Ser Ser

Asp Val

Pro Val
830

Phe Val

Glu Ala His Lys

875

Leu Gly Glu Gln His

890

Phe Lys
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655

Ser Ser

Met Tyr

Leu Arg

Pro Val
720
Leu Arg

735

Thr His

Pro Leu

Arg Thr

Trp Val
800

Glu His
815

Ser Asp

Asp Leu

Ser Gly

Ser Glu
880
Gly Leu

895
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Val Leu Ile Ala Phe
900
His Ala Lys Leu Val

915

Ala Asp Glu Ser Ala
930
Gly Asp Lys Leu Cys
945
Leu Ala Asp Cys Cys
965
Leu Gln His Lys Asp

980

Glu Ala Glu Ala Met

995

Ser Gln Tyr Leu
905
GIn Glu Val Thr

920

Ala Asn Cys Asp
935

Ala Ile Pro Asn

950

Thr Lys Gln Glu

Asp Asn Pro Ser

985

Cys Thr Ser

1000

Asp

Lys

Leu

Pro

970

Leu

Lys

Phe

Ser

Arg

955

Pro

Cys Ser Tyr Asp Glu
910
Ala Lys Thr Cys Val

925

Leu His Thr Leu Phe
940
Glu Asn Tyr Gly Glu
960
Arg Asn Glu Cys Phe
975
Pro Phe Glu Arg Pro

990

Phe Lys Glu Asn Pro Thr Thr Phe

1005

Met Gly His Tyr Leu His Glu Val Ala Arg Arg His Pro Tyr Phe

1010

Tyr Ala Pro Glu Leu Leu Tyr

1025
Leu Thr
1040

Pro Lys

1055

Arg Gln Arg Met Lys Cys Ser

1070

Ala Phe Lys Ala Trp Ala Val

1085

Asn Ala Asp Phe Ala Glu

1100

Lys Val

1115

Leu Asp Gly Val Lys

Asn Lys Glu Cys Cys

1015

1030

1045

1060

1075

1090

1105

1120

1020

Tyr Ala Glu Gln Tyr Asn Glu Ile

1035

Gln Cys Cys Ala Glu Ala Asp Lys Glu Ser Cys Leu Thr

1050

Glu Lys Ala Leu Val Ser Ser Val

1065

Ser Met Gln Lys Phe Gly Glu Arg

1080

Ala Arg Leu Ser Gln Thr Phe Pro

1095

Ile Thr Lys Leu Ala Thr Asp Leu Thr

1110

His Gly Asp Leu Leu Glu Cys Ala

1125

Asp Asp Arg Ala Glu Leu Ala Lys Tyr Met Cys Glu Asn Gln Ala
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Thr

Lys

Val

Phe

Leu

Cys

Thr

Asn

Thr

Thr

Ser

1130

1145
Lys

1160

Asp
1175
Cys
1190
Leu
1205
Leu

1220

Cys

1235

1250
Asn

1265

1280

Pro
1295
Lys
1310
Asp
1325
Lys

1340

Leu

1355

Ser Ser Lys Leu

Ala His Cys Leu

Leu Pro Ala Ile

Lys Asn Tyr Ala

Tyr Glu Tyr Ser

Leu Arg Leu Ala

Ala Glu Ala Asn

Phe Gln Pro Leu

Cys Asp Leu Tyr

Ile Leu Val Arg

Thr Leu Val Glu

Cys Cys Thr Leu

Tyr Leu Ser Ala

Thr Pro Val Ser

Val Glu Arg Arg

1135

1150
Ser

1165

Pro
1240
Val

1255

1270
Tyr

1285

Ala
1300
Pro

1315

1330
Glu

1345

Pro

1360

Thr Cys Cys Asp

Glu Val Glu His

Ala Asp Phe Val

Ala Lys Asp Val

Arg His Pro Asp

Lys Tyr Glu Ala

Pro Ala Cys Tyr

Glu Glu Pro Lys

Lys Leu Gly Glu

Thr Gln Lys Ala

Ala Arg Asn Leu

Glu Asp Gln Arg

Leu Asn Arg Val

His Val Thr Lys

Cys Phe Ser Ala

1140
Lys Pro Leu Leu
1155
Asp Thr Met Pro

1170

Glu Asp Gln Glu
1185
Phe Leu Gly Thr
1200
Tyr Ser Val Ser
1215
Thr Leu Glu Lys

1230

Gly Thr Val Leu
1245
Asn Leu Val Lys
1260
Tyr Gly Phe Gln
1275
Pro Gln Val Ser

1290

Gly Arg Val Gly
1305
Leu Pro Cys Val
1320
Cys Leu Leu His
1335
Cys Cys Ser Gly

1350

Leu Thr Val Asp

1365
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Glu Thr Tyr Val Pro Lys Glu Phe Lys Ala Glu

1370 1375

His Ser Asp Ile Cys Thr Leu Pro Glu Lys

1385 1390

Lys Gln Thr Ala Leu Ala Glu Leu Val Lys

1400 1405

Thr Ala Glu Gln Leu Lys Thr

1415 1420

Leu Asp Thr Cys Cys Lys Ala Ala Asp Lys

1430 1435
Thr Glu Gly Pro Asn Leu Val
1445 1450

Arg Ser Trp Ser His Pro Gln Phe Glu Lys

1460 1465
<210> 4
<211> 1594

<212> PRT

<213> Artificial Sequence
<220><223> Azurocidin-ENPP1
<220><221> SIGNAL

<222> (19)..(20)

Val Met Asp

Thr Arg Cys

His

Asp

Asp

Lys

<223> C(leavage point of the signal sequence

<400> 4

Met Thr Arg Leu Thr Val Leu Ala Leu Leu Ala Gly Leu Leu Ala Ser

1 5

Ser Arg Ala Ala Pro Ser Cys Ala Lys Glu Val Lys Ser Cys Lys Gly

20

Arg Cys Phe Glu Arg Thr Phe Gly Asn Cys Arg Cys Asp Ala Ala Cys

35 40

Val Glu Leu Gly Asn Cys Cys Leu Asp Tyr Gln Glu Thr Cys Ile Glu

50 55

Pro Glu His Ile Trp Thr Cys Asn Lys Phe Arg Cys Gly Glu Lys Arg

25

10

60

Thr Phe Thr Phe
1380
Lys Gln Ile Lys
1395
Lys Pro Lys Ala

1410

Phe Ala Gln Phe
1425
Thr Cys Phe Ser
1440
Asp Ala Leu Ala

1455

15

30

45
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65

Leu

Asp

Val

Phe

145

Lys

Lys

Ser

Ser

225

Thr

Asp

Leu

Phe

Thr

Cys

130

Tyr

Lys

Thr

His

Phe
210

Phe

Tyr

290

Arg

Cys

115

Thr

Leu

Cys

Phe

195

Ser

Pro

Phe

Tyr

Val

275

Thr

Gly Pro Val

305

Ser Leu
85
Ile Asn

100

Pro Cys

Pro Pro

His Thr

Gly Thr

165

Pro Asn

180

Leu Lys

Ile Trp

Trp Pro

245
Lys Met
260

Leu Gln

Leu Tyr

Ser Ser

70

Cys

Tyr

Thr

Trp

150

Tyr

His

Asp

Ser

Val
230

Tyr

Trp

Leu

Ala

Ser

Ser

Leu

135

Thr

Tyr

Asn

Lys

215

Thr

Ser

Asn

Leu

Glu

295

Cys Ser

Ser Val

105

Ile Asn

Leu Phe

Lys Asn

Ser Ile

185
Lys Met
200

Glu Lys

Ala Lys

Asp Val

Gly Ser

265
Gln Leu
280

Glu Pro

Glu Val Ile Lys

310

Asp
90

Cys

Ser

Leu

Met

170

Val

Tyr

Phe

Tyr

250

Val

Pro

Asp

Ala

75

Asp

Pro

Leu

Pro

155

Arg

Thr

Asp

Asn

Pro

Lys

Ser

Leu

315

Cys Lys Asp

Gly Glu Lys

110

Gln Cys Pro
125

Asp Gly Phe

140

Val Ile Ser

Pro Val Tyr

Gly Leu Tyr
190
Pro Lys Met
205
Pro Glu Trp
220

Gly Leu Lys

Asn Gly Ile

Phe Glu Glu

270

Asp Glu Arg
285

Ser Gly His

300

Gln Arg Val
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Lys
95

Ser

Arg

Lys

Pro

175

Pro

Asn

Tyr

Ser

Phe

255

Arg

Pro

Ser

Asp

80

Trp

Leu
160

Thr

Lys

240

Pro

His

Tyr

Gly
320
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Met Val Gly

Cys Leu Asn

Cys Lys Lys

355

Ile Lys Val

370
Pro Asp Lys
385

Ser Cys Arg

Leu Pro Lys

Thr Phe Tyr
435
Arg Lys Tyr
450
Asn Met Gln
465

Ile Glu Ala

Asp Leu Leu

Leu Asn His

515

Glu Val His
530

Asn Leu Gly

545

GIn Thr Gln

Met

Leu

340

Tyr

Tyr

Arg

420

Leu

Cys

Asp

Asn

500

Leu

Pro

Cys

Phe

Leu Met
325

Ile Leu

Ile Tyr

Tyr Gly

Tyr Ser

390

Pro Asn

405

Leu His

Asp Pro

Leu Phe
470
Thr Phe

485

Leu Thr

Leu Lys

Leu Val

Ser Cys

550

Asn Leu

Asp Gly Leu

[le Ser Asp
345
Leu Asn Lys

360

Pro Ala Ala
375

Phe Asn Tyr

Gln His Phe

Phe Ala Lys

425

GIn Trp Gln

440
Gly Phe His
455

Val Gly Tyr

Glu Asn Ile

Pro Ala Pro
505
Asn Pro Val
520
GIn Cys Pro
535

Asn Pro Ser

Lys Glu Leu Asn Leu His Arg

330

His Gly

Tyr Leu

Arg Leu

395
Lys Pro
410

Ser Asp

Leu Ala

Gly Ser

Gly Pro

475

Glu Val

490

Asn Asn

Tyr Thr

Phe Thr

Ile Leu

555

Met Glu Gln
350
Gly Asp Val

365

Arg Pro Ser
380

Ile Ala Arg

Tyr Leu Lys

Arg Ile Glu

430

Leu Asn Pro
445

Asp Asn Val

460

Gly Phe Lys

Tyr Asn Leu

Gly Thr His
510
Pro Lys His
525
Arg Asn Pro
540

Pro Ile Glu

335

Gly Ser

Lys Asn

Asp Val

Asn Leu

400

His Phe

415

Pro Leu

Ser Glu

Phe Ser

His Gly

480

Met Cys

495

Gly Ser

Pro Lys

Arg Asp

Asp Phe

560

Thr Val Ala Glu Glu Lys Ile Ile Lys His
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Phe
625

Pro

Val

Lys
705

Phe

Phe

Ser

Thr

785

Cys

Thr

Cys

Leu

610

Ser

Leu

Ser

Ser

690

Tyr

Asp

Lys

Phe

Cys

770

Phe

Cys

565
Leu Pro Tyr
580
Leu Leu Ser
595

Met Pro Leu

Thr Glu Asp

Ser Pro Val

645

Tyr Gly Phe
660

Tyr Ser Glu

675

Phe Gln Val

Phe Asp Tyr
725
Arg Arg Val

740

Ile Val Leu

Ala Lys Glu

Gly Asn Cys

Leu Asp Tyr

805

Gly Arg Pro Arg

585

GIn His Gln Phe
600

Trp Thr Ser Tyr

615

Phe Ser Asn Cys
630

His Lys Cys Ser

Leu Ser Pro Pro
665
Ala Leu Leu Thr

680

Ile Trp Arg Tyr
695

Arg Asn Gly Val

710

Asp Gly Arg Cys

Ile Arg Asn Gln

745

Thr Ser Cys Lys
760
Val Lys Ser Cys
775
Arg Cys Asp Ala
790

GIn Glu Thr Cys

570

Val

Met

Thr

Leu

Phe

650

Thr

Phe

Asn

Asp

730

Asp

Lys

Ile

810

Leu

Ser

Val

Tyr

635

Tyr

Leu

Asn

His

Val
715

Ser

Thr

Cys
795

Glu

575
GIn Lys Glu Asn Thr
590
Gly Tyr Ser Gln Asp
605
Asp Arg Asn Asp Ser

620

Gln Asp Phe Arg Ile
640
Lys Asn Asn Thr Lys
655
Asn Lys Asn Ser Ser
670
Ile Val Pro Met Tyr

685

Asp Thr Leu Leu Arg
700
Val Ser Gly Pro Val
720
Leu Glu Asn Leu Arg
735
Leu Ile Pro Thr His

750

Ser Gln Thr Ala Pro
765
Arg Cys Phe Glu Arg
780
Val Glu Leu Gly Asn
800
Pro Glu His Ile Trp

815
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Thr

Cys

Tyr

865

Thr

Trp

Tyr

His

Asp

945

Ser

Val

Tyr

Leu

Val

Cys Asn Lys Phe Arg Cys Gly Glu Lys Arg Leu Thr Arg Ser Leu
820 825 830
Ala Cys Ser Asp Asp Cys Lys Asp Lys Gly Asp Cys Cys Ile Asn
835 840 845
Ser Ser Val Cys Gln Gly Glu Lys Ser Trp Val Glu Glu Pro Cys
850 855 860
Ser Ile Asn Glu Pro Gln Cys Pro Ala Gly Phe Glu Thr Pro Pro

870 875 880

Leu Leu Phe Ser Leu Asp Gly Phe Arg Ala Glu Tyr Leu His Thr
885 890 895
Gly Gly Leu Leu Pro Val Ile Ser Lys Leu Lys Lys Cys Gly Thr
900 905 910
Thr Lys Asn Met Arg Pro Val Tyr Pro Thr Lys Thr Phe Pro Asn
915 920 925
Tyr Ser Ile Val Thr Gly Leu Tyr Pro Glu Ser His Gly Ile Ile

930 935 940

Asn Lys Met Tyr Asp Pro Lys Met Asn Ala Ser Phe Ser Leu Lys

950 955 960

Lys Glu Lys Phe Asn Pro Glu Trp Tyr Lys Gly Glu Pro Ile Trp
965 970 975

Thr Ala Lys Tyr Gln Gly Leu Lys Ser Gly Thr Phe Phe Trp Pro

980 985 990

Ser Asp Val Glu Ile Asn Gly Ile Phe Pro Asp Ile Tyr Lys Met

995 1000 1005

Asn Gly Ser Val Pro Phe Glu Glu Arg Ile Leu Ala Val Leu
1010 1015 1020
Trp Leu GIn Leu Pro Lys Asp Glu Arg Pro His Phe Tyr Thr
1025 1030 1035
Tyr Leu Glu Glu Pro Asp Ser Ser Gly His Ser Tyr Gly Pro
1040 1045 1050

Ser Ser Glu Val Ile Lys Ala Leu Gln Arg Val Asp Gly Met
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Val

Cys

Ser

Lys

Ser

Tyr

Asp

Leu

His

Thr

Leu

Pro

1055

1070
Leu
1085
Cys
1100
Asn

1115

Asp
1130
Arg
1145
Leu
1160
Arg

1175

Asn

1235

Pro
1250
Lys
1265
Leu

1280

Met Leu Met Asp

Asn Leu Ile Leu

Lys Lys Tyr Ile

Ile Lys Val Ile

Val Pro Asp Lys

Asn Leu Ser Cys

Lys His Phe Leu

Ile Glu Pro Leu

Leu Asn Pro Ser

Ser Asp Asn Val

Gly Pro Gly Phe

Ile Glu Val Tyr

Ala Pro Asn Asn

Asn Pro Val Tyr

Val Gln Cys Pro

1060

Tyr
1135
Arg
1150
Pro
1165
Thr

1180

1195
Phe
1210
Lys
1225
Asn

1240

1255
Thr
1270
Phe

1285

Leu Lys

Ser Asp

Leu Asn

Gly Pro

Tyr Ser

Glu Pro

Lys Arg

Phe Tyr

Arg Lys

Ser Asn

His Gly

Leu Met

Thr His

Pro Lys

Thr Arg

Glu Leu

His Gly

Lys Tyr

Phe Asn

Asn Gln

Leu His

Leu Asp

Tyr Cys

Met Gln

Cys Asp

Gly Ser

His Pro

Asn Pro

1065

Asn Leu His Arg
1080
Met Glu GIn Gly
1095
Leu Gly Asp Val
1110
Arg Leu Arg Pro

1125

Tyr Glu Gly Ile
1140
His Phe Lys Pro
1155
Phe Ala Lys Ser
1170
Pro Gln Trp Gln

1185

Gly Ser Gly Phe

Ala Leu Phe Val

Ala Asp Thr Phe
1230
Leu Leu Asn Leu

1245

Leu Asn His Leu
1260
Lys Glu Val His
1275
Arg Asp Asn Leu

1290
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Gly Cys Ser Cys

1295

Thr Gln Phe Asn
1310

Glu Thr Leu Pro
1325

Thr Ile Cys Leu
1340

Gln Asp Ile Leu

1355

Asn Asp Ser Phe
1370

Asp Phe Arg Ile
1385

Lys Asn Asn Thr
1400

Leu Asn Lys Asn

1415

Thr Asn Ile Val
1430

Tyr Phe His Asp
1445

Gly Val Asn Val
1460

Gly Arg Cys Asp

1475

Ile Arg Asn Gln
1490

Leu Thr Ser Cys
1505

Asn Leu Asp Thr

Asn Pro Ser

Leu

Tyr

Leu

Met

Ser

Pro

Lys

Ser

Pro

Thr

Val

Ser

Lys

Leu

Thr

Ser

Pro

Thr

Leu

Val

Ser

Met

Leu

Ser

Leu

Asp

Ala

1300

Val
1315
Arg

1330

1345
Leu

1360

1375
Ser
1390
Ser

1405

1420

Tyr
1435
Leu

1450

Leu
1495
Thr
1510

Phe

Ile Leu Pro

Ala Glu Glu

Pro Arg Val

His Gln Phe

Trp Thr Ser

Asp Phe Ser

Pro Val His

Tyr Gly Phe

Ile Tyr Ser

Gln Ser Phe

Arg Lys Tyr

Pro Val Phe

Asn Leu Arg

Ile Pro Thr

Ser Gln Thr

Ile Leu Pro

Ile

Lys

Leu

Met

Tyr

Asn

Lys

Leu

Asp

His

Pro

His

Glu Asp

1305

Gln Lys

Ser Gly

Thr Val

Cys Leu
1380
Cys Ser
1395
Ser Pro
1410
Ala Leu

1425

Val TIle
1440

1455
Phe Asp
1470
Lys Arg

1485

Phe Phe
1500
Leu His
1515

Arg Thr

Phe Gln

Lys His

Glu Asn

Tyr Ser

Asp Arg

Tyr Gln

Phe Tyr

Pro Gln

Leu Thr

Trp Arg

Arg Asn

Tyr Asp

Arg Val

Ile Val

Cys Glu

Asp Asn
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1520 1525 1530
Ser Glu Ser Cys Val His Gly Lys His Asp Ser Ser Trp Val Glu

1535 1540 1545

Glu Leu Leu Met Leu His Arg Ala Arg Ile Thr Asp Val Glu His
1550 1555 1560

Ile Thr Gly Leu Ser Phe Tyr Gln Gln Arg Lys Glu Pro Val Ser
1565 1570 1575

Asp Ile Leu Lys Leu Lys Thr His Leu Pro Thr Phe Ser Gln Glu
1580 1585 1590

Asp

<210> 5

<211> 888

<212> PRT

<213> Artificial Sequence

<220><223> ENPP2 Amino Acid Sequence - Wild Type

<400> 5

Met Ala Arg Arg Ser Ser Phe Gln Ser Cys Gln Ile Ile Ser Leu Phe
1 5 10 15

Thr Phe Ala Val Gly Val Asn Ile Cys Leu Gly Phe Thr Ala His Arg

20 25 30
Ile Lys Arg Ala Glu Gly Trp Glu Glu Gly Pro Pro Thr Val Leu Ser
35 40 45
Asp Ser Pro Trp Thr Asn Ile Ser Gly Ser Cys Lys Gly Arg Cys Phe

50 55 60

Glu Leu Gln Glu Ala Gly Pro Pro Asp Cys Arg Cys Asp Asn Leu Cys
65 70 75 80
Lys Ser Tyr Thr Ser Cys Cys His Asp Phe Asp Glu Leu Cys Leu Lys
85 90 95
Thr Ala Arg Gly Trp Glu Cys Thr Lys Asp Arg Cys Gly Glu Val Arg
100 105 110

Asn Glu Glu Asn Ala Cys His Cys Ser Glu Asp Cys Leu Ala Arg Gly
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115

Asp Cys Cys
130

Val Asp Asp

145

Phe Val Arg

Ser Tyr Met

Arg Ser Cys
195
Lys Thr Phe
210
Ser His Gly
225

Thr Phe His

Gly Gln Pro

Thr Phe Phe
275

Ile Leu Gln
290

Ala Phe Tyr

305

Phe Gly Pro

Gly Gln Leu

Asn Val Ile

355

Thr Asn

Asp Cys

Pro Pro
165
Lys Lys

180

Gly Thr

Pro Asn

Leu Arg

245

Leu Trp
260

Trp Ser

Trp Leu

Ser

Glu Met

325
Met Asp
340

Phe Val

Tyr

150

Leu

Gly Ser

His Ser
Leu Tyr

215
Gly Asn
230

Gly Arg

Ile Thr

Val Val

Thr Leu
295
Gln Pro

310

Thr Asn

Gly Leu

Gly Asp

120

Val

Lys

Pro
200

Thr

Ser

280

Pro

Asp

Pro

Lys

His

360

Val

Lys

Phe

Val

185

Tyr

Leu

Met

Lys

Thr
265

Pro

Asp

Phe

Leu

Gln
345

Gly

Cys

Ser
170

Met

Met

Tyr

Phe

250

Lys

His

His

Ser

Arg
330

Leu

Met

125

Lys Gly Glu
140

Ala Glu Cys

155

Val Asp Gly

Pro Asn Ile

Arg Pro Val
205
Thr Gly Leu
220
Asp Pro Val
235

Asn His Arg

Gln Gly Val

Glu Arg Arg

285

Glu Arg Pro
300

Gly His Lys

315

Glu Ile Asp

Lys Leu His

Glu Asp Val

365

Ser

Pro

Phe

190

Tyr

Tyr

Phe

Trp

Lys

270

Ser

Tyr

Lys

Arg
350

Thr
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His Trp

Arg Ala
175

Lys Leu

Pro Thr

Pro Glu

Asp Ala

Trp Gly

255

Leu Thr

Val Tyr

Gly Pro
320

Ile Val
335

Cys Val

Cys Asp
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Arg Thr

370

Leu Val
385

Ala Lys

Pro Asp

Leu His

Glu Arg

450
Pro Ser
465

Val Asn

Tyr Lys

Met Cys

Gly Ser

530

Pro Glu

545

Ser Asp

Asn Lys

Glu Ala

Asn Ile

Glu Phe Leu

Pro Gly Thr

Tyr Asp Pro

405

GIn His Phe
420

Tyr Ala Asn

435

Arg Trp His

Gly Lys Cys

Ser Met Gln
485
Thr Lys Val

500

Asp Leu Leu
515

Leu Asn His

Glu Val Thr

Phe Asp Leu

565

Leu Asp Glu
580

Glu Thr Arg

595

Asn Gly Asn

Ser Asn Tyr

375

Leu Gly Arg
390

Lys Ala Ile

Lys Pro Tyr

Asn Arg Arg

440

Val Ala Arg
455

Phe Phe Gln

470

Thr Val Phe

Pro Pro Phe

Gly Leu Lys
520
Leu Leu Arg
535
Arg Pro Asn
550

Gly Cys Thr

Leu Asn Lys

Lys Phe Arg
600

Phe Glu Pro

Leu Thr Asn Val Asp Asp Ile Thr

Ile Arg

410
Leu Lys

425

Lys Pro

Gly Asp

Val Gly

490

Glu Asn

505

Pro Ala

Thr Asn

Tyr Pro

Cys Asp

570

Arg Leu
585

Gly Ser

Arg Lys

380

Ser Lys Phe
395

Asn Leu Thr

Gln His Leu

Asp Ile His

445

Leu Asp Val
460

His Gly Phe

475

Tyr Gly Ser

Ile Glu Leu

Pro Asn Asn
525
Thr Phe Arg
540
Gly Ile Met
955

Asp Lys Val

His Thr Lys

Arg Asn Glu
605

Glu Arg His

Ser Asn Asn
400
Cys Lys Lys
415
Pro Lys Arg
430

Leu Leu Val

Tyr Lys Lys

Asp Asn Lys

480

Thr Phe Lys
495

Tyr Asn Val

510

Gly Thr His

Pro Thr Met

Tyr Leu Gln

560

Glu Pro Lys

975

Gly Ser Thr

Asn Lys Glu

Leu Leu Tyr
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625

Thr

Thr

His

Ser

Phe

705

Val

Arg

Asp

Ser

785

Leu

Ser

Ser

Thr

610

Arg Pro Ala Val

Asp Phe

Ser Tyr

Leu Thr
675
Gln Asn

690

Leu Phe

Phe Leu

Trp Asn

Asn Gly

755

Gly Leu
770

Ser Ile

Asp Phe

Ser Phe

Ser Glu
835
Ala Arg

850

Thr
660

Ser

Cys

Pro

Val

Tyr

740

Val

His

Pro

Thr

820

Asp

Val

Ser

645

Val

Cys

Leu

Pro

Thr

725

Phe

Asn

Asp

Val

Gln

805

Leu

Glu

Arg

615
Leu Tyr

630

Gly Tyr

Ser Lys

Val Arg

Ala Tyr

695

Tyr Leu
710

Asn Met

Gln Arg

Val Ile

Thr Glu

775
Pro Thr
790

Pro Ala

Pro His

Ser Lys

Asp Ile

855

Arg

Ser

Pro
680

Lys

Ser

Val

Val

Ser

760

Asp

His

Asp

Arg

Trp
840

Glu

Thr

665

Asp

Asn

Ser

Pro

Leu

745

Lys

Tyr

Lys

Pro

825

Val

His

Arg

Val

Asp

Ser

Met

730

Val

Pro

Tyr

Cys

810

Asp

Glu

Leu

Tyr

635

Phe

Val

Arg

Lys

Pro
715

Tyr

Lys

Lys

Ser

795

Asp

Asn

Glu

Thr

620

Asp Ile

Leu Met

Ser Ser

Val Ser

685

Gln Met

Pro Ala

Lys Tyr

Phe Asp

765

Gln Tyr

Gly Pro

Glu Glu

Leu Met
845
Ser Leu

860

Leu

Pro

Val

670

Pro

Ser

Lys

Phe

750

Tyr

Val

Thr

Leu

Ser

830

Lys

Asp
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Tyr

Leu

655

Pro

Ser

Tyr

Tyr

Lys

735

Ser

Asp

Ser

Ser

815

Cys

Met

Phe

His

640

Trp

Asp

Phe

Asp
720

Arg

Tyr

Cys
800

Val

Asn

His

Phe
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Arg Lys Thr Ser Arg Ser Tyr Pro Glu Ile Leu Thr Leu Lys Thr Tyr
865 870 875 880
Leu His Thr Tyr Glu Ser Glu Ile

885
<210> 6
<211> 827
<212> PRT

<213> Artificial Sequence

<220><223> Extracellular Domain of ENPP3

<400> 6

Glu Lys Gln Gly Ser Cys Arg Lys Lys Cys Phe Asp Ala Ser Phe Arg

1 5 10 15

Gly Leu Glu Asn Cys Arg Cys Asp Val Ala Cys Lys Asp Arg Gly Asp

20 25 30

Cys Cys Trp Asp Phe Glu Asp Thr Cys Val Glu Ser Thr Arg Ile Trp

35 40 45

Met Cys Asn Lys Phe Arg Cys Gly Glu Thr Arg Leu Glu Ala Ser Leu

50 95 60
Cys Ser Cys Ser Asp Asp Cys Leu Gln Arg Lys Asp Cys Cys Ala Asp
65 70 75 80
Tyr Lys Ser Val Cys Gln Gly Glu Thr Ser Trp Leu Glu Glu Asn Cys
85 90 95
Asp Thr Ala Gln GIn Ser Gln Cys Pro Glu Gly Phe Asp Leu Pro Pro
100 105 110

Val Ile Leu Phe Ser Met Asp Gly Phe Arg Ala Glu Tyr Leu Tyr Thr

115 120 125
Trp Asp Thr Leu Met Pro Asn Ile Asn Lys Leu Lys Thr Cys Gly Ile
130 135 140
His Ser Lys Tyr Met Arg Ala Met Tyr Pro Thr Lys Thr Phe Pro Asn
145 150 155 160
His Tyr Thr Ile Val Thr Gly Leu Tyr Pro Glu Ser His Gly Ile Ile

165 170 175
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Asp Asn

Ser Lys

Leu Thr

Tyr Asn

Trp Leu

Phe Glu

Arg Val

290

Met Glu

305

Leu Leu

Tyr Met

Gly Pro

Ser Phe

370
Asp Gln
385

His Tyr

Gln Gln

Asn Met

180
Glu Gln
195

Ala Met

Gly Ser

Asp Leu
260

Glu Pro

Ile Lys

Ala Asp

Thr Asp

340
Ala Pro
355

Asn Ser

His Phe

Ala Lys

Tyr

Asn

Tyr

Val

245

Pro

Asp

Lys

His
325

Tyr

Arg

Lys

Asn

405

Asp Val Asn Leu Asn Lys

185
Asn Pro Ala Trp
200
Gln Gly Leu Lys
215
Ile Asn Gly Ser
230

Pro Phe Glu Glu

Lys Ala Glu Arg
265
Ser Ser Gly His
280
Leu Gln Val Val
295

GIn Arg Asn Leu

Gly Met Asp Gln

Phe Pro Arg Ile

345

Ile Arg Ala His
360

Glu Ile Val Arg

375
Pro Tyr Leu Thr
390

Val Arg Ile Asp

Trp Leu Ala Val Arg Ser Lys

Trp

Ala

Phe

Arg

250

Pro

Asp

His

Thr

330

Asn

Asn

Asn

Pro

Lys
410

Ser

His

Ala

Pro

235

Arg

His

Asn

315

Tyr

Phe

Leu

Asp
395

Val

Asn Phe

Gly Gln

205
Thr Tyr
220

Ser Ile

Ser Thr

Phe Tyr

300

Cys Val

Cys Asn

Phe Tyr

Pro His

365

Ser Cys

380

Leu Pro

His Leu

Ser

190

Pro

Phe

Tyr

Leu

Thr
270

Val

Asn

Lys

Met

350

Asp

Arg

Lys

Phe

Asn Thr Asn Cys
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Leu

Met

Trp

Met

Leu

255

Met

Ser

Met

Met
335

Tyr

Phe

Lys

Arg

Val
415

Gly

Ser

Trp

Pro

Pro

240

Lys

Tyr

Leu

Phe

Pro

Leu
400

Asp

Gly
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420

Gly Asn His Gly Tyr Asn Asn

Leu Ala

450
Glu Asn
465

Pro Ala

Val Pro

Val Cys

Cys Pro

530
Leu Asn
545

Pro Phe

Leu Tyr

Pro Met

Leu Pro

610

Pro Ser

625

Thr His

Gln Tyr

435

His Gly

Ile Glu

Pro Asn

Phe Tyr

500
Gly Phe
515

His Leu

Leu Thr

Gly Arg

His Arg

580
Trp Ser
595

Pro Thr

Glu Ser

Gly Phe

Asp Ala

660

Pro Ser Phe
455
Val Tyr Asn
470
Asn Gly Thr
485

Glu Pro Ser

Ala Asn Pro

Gln Asn Ser

535

550

Pro Arg Val

565

Glu Tyr Val

Ser Tyr Thr

Val Pro Asp
615

GIn Lys Cys

630
Leu Tyr Pro
645

Leu Ile Thr

Glu

440

Lys

Leu

His

His

Leu

520

Thr

Leu

Ser

Val

600

Cys

Ser

Pro

Ser

425

Phe Arg

Glu Lys

Met Cys

Gly Ser

490

505

Pro Thr

Gln Leu

Thr Ala

Gln Lys

570
Gly Phe
585

Pro Gln

Leu Arg

Phe Tyr

Ala Ser

650

Ser Met

Thr Glu

460
Asp Leu
475

Leu Asn

Glu Ser

540
Thr Val
555

Asn Val

Gly Lys

Leu Gly

Ala Asp

620

Leu Ala

635

Asn Arg

430

445

Val Glu

Leu Arg

His Leu

Ser Lys

510
Leu Asp
525

Val Asn

Lys Val

Asp His

Ala Met

590
Asp Thr
605

Val Arg

Asp Lys

Thr Ser

Asn Leu Val Pro Met Tyr

665

670
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Ile

Pro

Leu
495

Phe

Cys

Asn

Cys

975

Arg

Ser

Val

Asn

Asp
655

Glu

Phe

Phe

Ser

Phe

Met

Leu

560

Leu

Met

Pro

Pro

640

Ser

Glu
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Phe Arg Lys Met Trp Asp Tyr Phe His Ser Val Leu Leu Ile Lys His
675 680 685

Ala Thr Glu Arg Asn Gly Val Asn Val Val Ser Gly Pro Ile Phe Asp

690 695 700
Tyr Asn Tyr Asp Gly His Phe Asp Ala Pro Asp Glu Ile Thr Lys His
705 710 715 720
Leu Ala Asn Thr Asp Val Pro Ile Pro Thr His Tyr Phe Val Val Leu
725 730 735
Thr Ser Cys Lys Asn Lys Ser His Thr Pro Glu Asn Cys Pro Gly Trp
740 745 750

Leu Asp Val Leu Pro Phe Ile Ile Pro His Arg Pro Thr Asn Val Glu

755 760 765
Ser Cys Pro Glu Gly Lys Pro Glu Ala Leu Trp Val Glu Glu Arg Phe
770 775 780
Thr Ala His Ile Ala Arg Val Arg Asp Val Glu Leu Leu Thr Gly Leu
785 790 795 800
Asp Phe Tyr Gln Asp Lys Val Gln Pro Val Ser Glu Ile Leu Gln Leu
805 810 815
Lys Thr Tyr Leu Pro Thr Phe Glu Thr Thr Ile

820 825

<210> 7

<211> 875

<212> PRT

<213> Artificial Sequence

<220><223> NPP3 Amino Acid Sequence

<400> 7

Met Glu Ser Thr Leu Thr Leu Ala Thr Glu GIn Pro Val Lys Lys Asn

1 5 10 15

Thr Leu Lys Lys Tyr Lys Ile Ala Cys Ile Val Leu Leu Ala Leu Leu
20 25 30

Val Ile Met Ser Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys Leu
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Glu

65

Cys

Met

Cys

Tyr

Asp

145

Val

Trp

His

His

Asp

225

Ser

Leu

Gly

Lys

50

Leu

Cys

Cys

Ser

Lys

130

Thr

Asp

Ser

Tyr

210

Asn

Lys

Thr

Ser

35

GIn Gly

Glu Asn

Trp Asp

Asn Lys

100

Cys Ser
115

Ser Val

Leu Phe

Thr Leu

180
Lys Tyr
195

Thr Ile

Asn Met

Ala Met
260
Glu Val

275

Ser

Cys

Phe

85

Phe

Asp

Cys

Ser

165

Met

Met

Val

Tyr

Asn
245

Tyr

Ala

40

Cys Arg Lys Lys
55

Arg Cys Asp Val

70

Glu Asp Thr Cys

Arg Cys Gly Glu

105

Asp Cys Leu Gln
120
Gln Gly Glu Thr
135
Ser Gln Cys Pro
150

Met Asp Gly Phe

Pro Asn Ile Asn
185
Arg Ala Met Tyr
200
Thr Gly Leu Tyr
215
Asp Val Asn Leu

230

Asn Pro Ala Trp

GIn Gly Leu Lys
265
Ile Asn Gly Ser

280

Cys

Val
90

Thr

Arg

Ser

Arg

170

Lys

Pro

Pro

Asn

Trp

250

Phe

Phe

Cys

75

Arg

Lys

Trp

Leu

Thr

Lys

235

His

Pro

Asp

60

Lys

Ser

Leu

Asp

Leu

140

Phe

Lys

Lys

Ser

220

Asn

Thr

Ser

45

Asp

Thr

Cys

125

Asp

Tyr

Thr

Thr

205

His

Phe

Tyr

Ile

285

Ser

Arg

Arg

110

Cys

Leu

Leu

Cys
190

Phe

Ser

Pro

Phe
270

Tyr
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Phe Arg

Gly Asp

80
Ile Trp
95

Ser Leu

Ala Asp

Asn Cys

Pro Pro

160

Tyr Thr

175

Pro Asn

Leu Ser

240

Met Trp
255

Trp Pro

Met Pro
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Tyr

Trp

305

Phe

Arg

Met

Leu

Tyr

385

Gly

Ser

Asp

His

Gln

465

Asn Gly Ser

290

Leu Asp Leu

Glu Glu Pro

Val Ile Lys
340
Glu Gly Leu

355

Leu Ala Asp
370

Met Thr Asp

Pro Ala Pro

Phe Asn Ser

420

GIn His Phe
435

Tyr Ala Lys

450

GIn Trp Leu

Val

Pro

Asp

325

Lys

His

Tyr

Arg

405

Lys

Asn

Gly Asn His Gly Tyr

485

Leu Ala His Gly Pro

500

Glu Asn Ile Glu Val

515

Pro Phe

295

Lys Ala
310

Ser Ser

Leu Gln

Gln Arg

Gly Met

375
Phe Pro
390

Ile Arg

Pro Tyr
Val Arg
455
Val Arg
470

Asn Asn

Ser Phe

Tyr Asn

Glu Glu Arg

Glu Arg Pro

Gly His Ala

330

Val Val Asp
345

Asn Leu His

360

Asp Gln Thr

Arg Ile Asn
Ala His Asn

410
Val Arg Asn

425

Leu Thr Pro
440

Ile Asp Lys

Ser Lys Ser

Glu Phe Arg

490

Lys Glu Lys
505
Leu Met Cys

520

Pro Ala Pro Asn Asn Gly Thr His Gly Ser

Arg

315

His

Asn

Tyr

Phe

395

Leu

Asp

Val

Asn

475

Ser

Thr

Asp

Leu

Ser Thr Leu

300

Phe Tyr Thr

Ala Phe Gly
350
Cys Val Asn

365

Cys Asn Lys
380

Phe Tyr Met

Pro His Asp

Ser Cys Arg

430

Leu Pro Lys
445

His Leu Phe

460

Thr Asn Cys

Met

Glu Val

510

Leu Leu Arg
525

Asn His Leu
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Leu Lys

Met Tyr
320
Ser Ala
335

Met Leu

Met

Tyr Glu

400
Phe Phe
415

Lys Pro

Arg Leu

Val Asp

480
Ile Phe

495

Pro Phe

Ile Gln

Leu Lys
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Val

545

Val

Cys

Leu

Pro

Leu

625

Pro

Leu

Pro

Thr

705

Phe

Tyr

Leu

530

Pro Phe

Cys Gly

Pro His

Asn Leu
595
Phe Gly

610

Tyr His

Met Trp

Pro Pro

Ser Glu

675

His Gly
690

Tyr Asp

Arg Lys

Thr Glu

Asn Tyr
755
Ala Asn

770

Tyr

Phe

Leu

580

Thr

Arg

Arg

Ser

Thr

660

Ser

Phe

Met

Arg

740

Asp

Thr

535
Glu Pro Ser

550

Ala Asn Pro
565

Gln Asn Ser

Gln Glu Glu

Pro Arg Val

615

Glu Tyr Val
630

Ser Tyr Thr

645

Val Pro Asp

Gln Lys Cys

Leu Tyr Pro
695
Leu Ile Thr
710
Trp Asp Tyr
725

Asn Gly Val

Gly His Phe

Asp Val Pro

775

His

Leu

Thr

600

Leu

Ser

Val

Cys

Ser

680

Pro

Ser

Phe

Asn

Asp
760

Ile

Ala Glu

Pro Thr

570
GIn Leu
585

Thr Ala

Gln Lys

Gly Phe

Pro Gln

650
Leu Arg
665

Phe Tyr

Ala Ser

Asn Leu

His Ser

730

Val Val

745

Ala Pro

Pro Thr

Glu

555

Thr

Asn

635

Leu

Leu

Asn

Val

715

Val

Ser

Asp

His

540

Val Ser Lys

Ser Leu Asp

GIn Val Asn

590

Val Lys Val
605

Val Asp His

620

Lys Ala Met

Gly Asp Thr

Asp Val Arg
670
Ala Asp Lys

685

Arg Thr Ser
700

Pro Met Tyr

Leu Leu Ile

Gly Pro Ile

750

Glu Ile Thr
765
Tyr Phe Val

780
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Phe

Cys

575

Asn

Cys

Arg

Ser

655

Val

Asn

Asp

Lys
735

Phe

Lys

Val

Ser

560

Phe

Met

Leu

Leu

Met
640

Pro

Pro

Ser

720

His

Asp

His

Leu
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SIHS31 10-2023-0047334

Thr Ser Cys Lys Asn Lys Ser His Thr Pro Glu Asn Cys Pro Gly Trp
785 790 795 800
Leu Asp Val Leu Pro Phe Ile Ile Pro His Arg Pro Thr Asn Val Glu

805 810 815

Ser Cys Pro Glu Gly Lys Pro Glu Ala Leu Trp Val Glu Glu Arg Phe
820 825 830
Thr Ala His Ile Ala Arg Val Arg Asp Val Glu Leu Leu Thr Gly Leu
835 840 845
Asp Phe Tyr Gln Asp Lys Val Gln Pro Val Ser Glu Ile Leu Gln Leu
850 855 860

Lys Thr Tyr Leu Pro Thr Phe Glu Thr Thr Ile

865 870 875

<210> 8

<211> 1073

<212> PRT

<213> Artificial Sequence

<220><223> Azurocidin-ENPP3-FC

<220><221> SIGNAL

<222> (19)..(20)

<223> C(leavage point of the signal sequence

<220><221> MISC_FEATURE

<222> (847)..(1074)

<223> Indicate Fc sequence

<220><221> MISC_FEATURE

<222> (848)..(1074)

<223> Indicate Fc sequence

<400> 8

Met Thr Arg Leu Thr Val Leu Ala Leu Leu Ala Gly Leu Leu Ala Ser
1 5 10 15

Ser Arg Ala Ala Lys Gln Gly Ser Cys Arg Lys Lys Cys Phe Asp Ala

20 25 30

Ser Phe Arg Gly Leu Glu Asn Cys Arg Cys Asp Val Ala Cys Lys Asp
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Arg

Arg

65

Cys

Leu

Leu

145

Cys

Phe

Ser

Pro

225

Phe

Tyr

Leu

Gly

50

Ser

Asn

Pro

130

Tyr

Pro

Leu

210

Met

Trp

Met

Leu

35

Asp Cys

Trp Met

Leu Cys

Asp Tyr

100
Cys Asp
115

Pro Val

Thr Trp

Ile His

Asn His

180
Ile Asp
195

Ser Ser

Asn Leu

Pro Gly

Pro Tyr

260

Lys Trp

275

Cys

Cys

Ser

85

Lys

Thr

Asp

Ser

165

Tyr

Asn

Lys

Thr

Ser

245

Asn

Leu

Trp Asp

55
Asn Lys
70

Cys Ser

Ser Val

Leu Phe
135

Thr Leu

150

Lys Tyr

Thr Ile

Asn Met

215
Ala Met
230

Glu Val

Gly Ser

Asp Leu

40

Phe Glu Asp Thr Cys

60

Phe Arg Cys Gly Glu

75

Asp Asp Cys Leu Gln

Cys

120

Ser

Met

Met

Val

Tyr
200

Asn

Tyr

Val

Pro

280

Gln

105

Ser

Met

Pro

Arg

Thr

185

Asp

Asn

Gln

Pro
265

Lys

90

Gly Glu Thr

Gln Cys Pro

Asp Gly Phe
140

Asn Ile Asn

155
Ala Met Tyr
170

Gly Leu Tyr

Val Asn Leu

Pro Ala Trp

220
Gly Leu Lys
235
Asn Gly Ser
250

Phe Glu Glu

Ala Glu Arg

45

Val Glu

Thr Arg

Arg Lys

Ser Trp

110
Glu Gly
125

Arg Ala

Lys Leu

Pro Thr

Pro Glu

190
Asn Lys
205

Trp His

Ala Ala

Phe Pro

Arg Ile

270

Pro Arg

285
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Ser

Leu

Asp

95

Leu

Phe

Lys

Lys
175

Ser

Asn

Thr

Ser

255

Ser

Phe

Thr

80

Cys

Asp

Tyr

Thr

160

Thr

His

Phe

Tyr

240

Thr

Tyr
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Thr

Val

305

Asn

Lys

Met

Asp

385

Arg

Lys

Phe

Cys

Arg

Met
290

Ser

Met

Met

Tyr

370

Phe

Lys

Arg

Val

Pro

Tyr Phe Glu

Ala Arg Val

Leu Met Glu
325

Ile Leu Leu

340

Glu Tyr Met

Glu Gly Pro

Phe Ser Phe

Pro Asp Gln

405
Leu His Tyr
420
Asp Gln Gln
435

Gly Gly Asn

Phe Leu Ala

Phe Glu Asn
485
GIn Pro Ala

500

Leu Leu Lys Val Pro

Lys

Phe

515

Ser Val Cys

Glu Pro Asp
295

[le Lys Ala

310

Gly Leu Lys

Ala Asp His

Thr Asp Tyr
360
Ala Pro Arg
375
Asn Ser Glu
390

His Phe Lys

Ala Lys Asn

Trp Leu Ala

440

His Gly Tyr
455

His Gly Pro

470

[le Glu Val

Pro Asn Asn

Phe Tyr Glu

520

Gly Phe Ala

Ser Ser

Leu Gln

Gln Arg
330

Gly Met

345

Phe Pro

Ile Arg

Pro Tyr

410
Val Arg
425

Val Arg

Asn Asn

Ser Phe

Tyr Asn

490
Gly Thr
505

Pro Ser

Asn Pro

Gly His Ala Gly Gly Pro

Val
315

Asn

Asp

Arg

Val
395

Leu

Ser

Lys

475

Leu

His

His

Leu

300

Val Asp His

Leu His Asn

Gln Thr Tyr

350
[le Asn Phe
365
His Asn Ile
380

Arg Asn Leu

Thr Pro Asp

Asp Lys Val
430
Lys Ser Asn
445
Phe Arg Ser
460

Glu Lys Thr

Met Cys Asp

Gly Ser Leu

510

Ala Glu Glu
525

Pro Thr Glu
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Ala

Cys

335

Cys

Phe

Pro

Ser

Leu

415

His

Thr

Met

Leu

495

Asn

Val

Ser

Phe
320

Val

Asn

Tyr

His

Cys

400

Pro

Leu

Asn

Val

480

Leu

His

Ser

Leu
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Asp

545

Asn

Val

His

Met

Thr

625

Arg

Lys

Ser

Tyr

Thr

Val

Pro

530

Cys Phe Cys

Gln Met

Leu

Asn Leu Pro

580

Cys Leu Leu

595
Arg Met Pro
610
Ser Pro Leu

Val Pro Pro

Asn Ile Thr

660

Asp Ser

675

Glu Glu Phe
690

Lys His Ala

Phe Asp Tyr

Lys His Leu
740
Val Leu Thr

755

Pro

Asn

565

Phe

Tyr

Met

Pro

Ser

645

His

Tyr

Arg

Thr

Asn

725

Ala

Ser

His

550

Leu

Gly

His

Trp

Pro

630

Gly

Asp

Lys

Glu

710

Tyr

Asn

Cys

535

Leu Gln Asn

Thr

Gln Glu

Arg Pro Arg

585

Arg Glu Tyr

600
Ser Ser Tyr
615
Thr Val Pro

Ser Gln Lys

Phe Leu Tyr

665
Ala Leu Ile
680
Met Trp Asp
695

Arg Asn Gly

Asp Gly His

Thr Asp Val
745
Lys Asn Lys

760

Gly Trp Leu Asp Val Leu Pro Phe

770

775

Ser

570

Val

Val

Thr

Asp

Cys

650

Pro

Thr

Tyr

Val

Phe

730

Pro

Ser

Ile

Thr

555

Leu

Ser

Val

Cys

635

Ser

Pro

Ser

Phe

Asn

715

Asp

His

Ile

540

Gln Leu

Thr

Gln Lys

Gly Phe

605
Pro Gln
620

Leu Arg

Phe Tyr

Ala Ser

Asn Leu

685
His Ser
700
Val Val

Ala Pro

Pro Thr
Thr Pro
765
Pro His

780

Glu Gln Val
560
Thr Val Lys
575
Asn Val Asp
590

Gly Lys Ala

Leu Gly Asp

Ala Asp Val

640

Leu Ala Asp
655

Asn Arg Thr

670

Val Pro Met

Val Leu Leu

Ser Gly Pro
720

Asp Glu Ile

735
His Tyr Phe
750

Glu Asn Cys

Arg Pro Thr
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Asn Val Glu

785

Glu Arg Phe

Thr Gly Leu

Leu Gln Leu
835

Thr His Thr

850
Ser Val Phe
865

Arg Thr Pro

Pro Glu Val

Ala Lys Thr

915
Val Ser Val
930
Tyr Lys Cys
945

Thr Ile Ser

Leu Pro Pro

Cys Leu Val

995

Ser

Thr

Asp

820

Lys

Cys

Leu

Lys
900

Lys

Leu

Lys

Lys

Ser

980

Cys

805

Phe

Thr

Pro

Phe

Val

885

Phe

Pro

Thr

Val

965

Arg

Pro Glu Gly Lys Pro Glu Ala Leu Trp Val Glu

790 795 800
His Ile Ala Arg Val Arg Asp Val Glu Leu Leu
810 815
Tyr Gln Asp Lys Val Gln Pro Val Ser Glu Ile
825 830
Tyr Leu Pro Thr Phe Glu Thr Thr Ile Asp Lys
840 845

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro

855 860
Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
870 875 880
Thr Cys Val Val Val Asp Val Ser His Glu Asp
890 895
Asn Trp Tyr Val Asp Gly Val Glu Val His Asn
905 910

Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val

920 925
Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
935 940
Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
950 955 960
Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
970 975

Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr

985 990

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu

1000 1005

Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val

1010

1015 1020

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val

-210 -
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1025 1030 1035

Asp Lys Ser Arg Trp Gln GIn Gly Asn Val Phe Ser Cys Ser Val

1040 1045 1050
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser
1055 1060 1065
Leu Ser Pro Gly Lys
1070
<210> 9
<211> 1464
<212> PRT
<213> Artificial Sequence
<220><223> Azurocidin-ENPP3-Albumin
<220><221> SIGNAL
<222> (19)..(20)
<223> C(leavage point of the signal sequence
<220><221> MISC_FEATURE
<222> (848)..(1465)

<223> Indicate Albumin sequence

<400> 9

Met Thr Arg Leu Thr Val Leu Ala Leu Leu Ala Gly Leu Leu Ala Ser
1 5 10 15

Ser Arg Ala Ala Lys Gln Gly Ser Cys Arg Lys Lys Cys Phe Asp Ala

20 25 30
Ser Phe Arg Gly Leu Glu Asn Cys Arg Cys Asp Val Ala Cys Lys Asp
35 40 45
Arg Gly Asp Cys Cys Trp Asp Phe Glu Asp Thr Cys Val Glu Ser Thr

50 55 60

Arg Ile Trp Met Cys Asn Lys Phe Arg Cys Gly Glu Thr Arg Leu Glu

65 70 75 80

Ala Ser Leu Cys Ser Cys Ser Asp Asp Cys Leu Gln Arg Lys Asp Cys
85 90 95

Cys Ala Asp Tyr Lys Ser Val Cys Gln Gly Glu Thr Ser Trp Leu Glu

-211 -
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100

Glu Asn Cys Asp

Leu

Leu

145

Cys

Phe

Ser

Pro

225

Phe

Tyr

Leu

Thr

Val

305

Asn

Pro
130

Tyr

Pro

Leu
210

Met

Trp

Met

Leu

Met

290

Ser

Met

Ile

115

Pro Val

Thr Trp

Asn His

180

Ile Asp
195

Ser Ser

Asn Leu

Pro Gly

Pro Tyr

260
Lys Trp
275

Tyr Phe

Ala Arg

Leu Met

Thr

Asp

Ser

165

Tyr

Asn

Lys

Thr

Ser

245

Asn

Leu

Val

Ala Gln

Leu Phe

135
Thr Leu
150

Lys Tyr

Thr Ile

Asn Met

Glu Gln

215
Ala Met
230

Glu Val

Gly Ser

Asp Leu

Glu Pro
295
[le Lys

310

Gln

120

Ser

Met

Met

Val

Tyr
200

Asn

Tyr

Val

Pro
280

Asp

Glu Gly Leu Lys

325

Ile Leu Leu Ala Asp His

340

105 110

Ser Gln Cys Pro Glu Gly Phe Asp

125

Met Asp Gly Phe Arg Ala
140
Pro Asn Ile Asn Lys Leu
155
Arg Ala Met Tyr Pro Thr
170
Thr Gly Leu Tyr Pro Glu

185 190

Asp Val Asn Leu Asn Lys
205
Asn Pro Ala Trp Trp His
220

Gln Gly Leu Lys Ala Ala

Ile Asn Gly Ser Phe Pro

Pro Phe Glu Glu Arg Ile
265 270
Lys Ala Glu Arg Pro Arg
285
Ser Ser Gly His Ala Gly
300
Leu Gln Val Val Asp His

315

Gln Arg Asn Leu His Asn
330
Gly Met Asp Gln Thr Tyr

345 350
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Lys

Lys

175

Ser

Asn

Thr

Ser

255

Ser

Phe

Cys
335

Cys

Tyr

Thr

160

Thr

His

Phe

Tyr

240

Thr

Tyr

Pro

Phe

320

Val

Asn
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Lys

Met

Asp

385

Arg

Lys

Phe

Cys

Arg

Leu

Lys

Asp

545

Asn

Val

His

Met

Tyr

370

Phe

Lys

Arg

Val

Pro

Leu

Phe

530

Cys

Gln

Asn

Glu

355

Phe

Pro

Leu

Asp

435

Phe

Phe

Lys

515

Ser

Phe

Met

Leu

Tyr

Ser

Asp

His

420

Leu

Pro

500

Val

Val

Cys

Leu

Pro

580

Met

Pro

Phe

405

Tyr

Asn

Asn

485

Pro

Cys

Pro

Asn

565

Phe

Cys Leu Leu Tyr

Thr Asp Tyr Phe Pro Arg
360
Ala Pro Arg Ile Arg Ala

375

Asn Ser Glu Glu Ile Val
390 395
His Phe Lys Pro Tyr Leu
410
Ala Lys Asn Val Arg Ile
425
Trp Leu Ala Val Arg Ser

440

His Gly Tyr Asn Asn Glu
455
His Gly Pro Ser Phe Lys
470 475
Ile Glu Val Tyr Asn Leu
490
Pro Asn Asn Gly Thr His

505

Phe Tyr Glu Pro Ser His
520
Gly Phe Ala Asn Pro Leu
535
His Leu Gln Asn Ser Thr
550 555
Leu Thr Gln Glu Glu Ile

570

Gly Arg Pro Arg Val Leu
585

His Arg Glu Tyr Val Ser

Ile Asn Phe
365
His Asn Ile

380

Arg Asn Leu

Thr Pro Asp

Asp Lys Val
430
Lys Ser Asn

445

Phe Arg Ser
460

Glu Lys Thr

Met Cys Asp

Gly Ser Leu

510

Pro Thr Glu
540

GIn Leu Glu

Thr Ala Thr

Gln Lys Asn
590

Gly Phe Gly

- 213 -

Phe

Pro

Ser

Leu

415

His

Thr

Met

Leu
495

Asn

Val

Ser

Val

975

Val

Lys

Tyr

His

Cys

400

Pro

Leu

Asn

Val
480

Leu

His

Ser

Leu

Val

560

Lys

Asp

Ala
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Met

Thr

625

Arg

Lys

Ser

Tyr

Thr

Val

Pro

Asn

785

Thr

Leu

Arg
610

Ser

Val

Asn

Asp

690

Lys

Phe

Lys

Val

770

Val

Arg

Gln

595

Met Pro

Pro Leu

Pro Pro

Ile Thr

660
Ser Gln
675

Glu Phe

His Ala

Asp Tyr

His Leu

740

Leu Thr

755

Trp Leu

Glu Ser

Phe Thr

Leu Asp

820

Leu Lys

835

Met

Pro

Ser

645

His

Tyr

Arg

Thr

Asn

725

Ser

Asp

Cys

805

Phe

Thr

Trp

Pro

630

Asp

Lys

710

Tyr

Asn

Cys

Val

Pro
790

His

Tyr

Tyr

Ser
615

Thr

Ser

Phe

Met

695

Arg

Asp

Thr

Lys

Leu

775

Leu

600

Ser

Val

Leu

Leu
680

Trp

Asn

Asp

Asn

760

Pro

Asp

Pro

840

Tyr

Pro

Lys

Tyr

665

Asp

Val
745

Lys

Phe

Lys

Arg

Lys

825

Thr

Thr

Asp

Cys

650

Pro

Thr

Tyr

Val

Phe

730

Pro

Ser

Pro

Val
810

Val

Cys

635

Ser

Pro

Ser

Phe

Asn
715

Asp

His

Pro
620

Leu

Phe

Asn

His

700

Val

Pro

Thr

Pro

780

Val Gln Pro

Phe Glu Thr

605

Gln Leu Gly Asp

Arg

Tyr

Ser

Leu

685

Ser

Val

Pro

Thr

Pro

765

His

Leu

Val

Val

Thr

845

Ala Asp

Leu Ala

655
Asn Arg
670

Val Pro

Val Leu

Ser Gly

Asp Glu

735
His Tyr
750

Glu Asn

Arg Pro

Trp Val

Glu Leu

815

Ser Glu
830

Ile Met
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Val

640

Asp

Thr

Met

Leu

Pro

720

Phe

Cys

Thr

800

Leu

Lys
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Trp Val Thr Phe
850

Arg Gly Val Phe

865

Tyr Asn Asp Leu

Phe Ser Gln Tyr

900

Val Gln Glu Val
915

Ala Ala Asn Cys

Cys Ala Ile Pro

945

Cys Thr Lys Gln

Asp Asp Asn Pro

980 985 990
Met Cys Thr Ser Phe Lys Glu Asn Pro Thr Thr Phe Met Gly His Tyr
995 1000 1005
Leu His Glu Val Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu
1010 1015 1020

Leu Leu Tyr Tyr Ala Glu Gln Tyr Asn

1025

Cys Ala Glu Ala Asp Lys Glu Ser Cys

1040
Gly Val

1055
Lys Cys

1070

Trp Ala Val Ala Arg Leu Ser

Ser Ser Met Gln Lys

Leu Leu Leu Leu Phe
855
Arg Arg Glu Ala His
870
Gly Glu Gln His Phe

885

Leu Gln Lys Cys Ser
905
Thr Asp Phe Ala Lys
920
Asp Lys Ser Leu His
935
Asn Leu Arg Glu Asn

950

Glu Pro Glu Arg Asn
965

Ser Leu Pro Pro Phe

1030

1045

Lys Glu Lys Ala Leu Val Ser

1060

1075

Phe Gly

Gln Thr

Val

Lys

Lys

890

Tyr

Thr

Thr

Tyr

Glu

970

Ser Gly Ser Ala Phe
860

Ser Glu Ile Ala His

875

Gly Leu Val Leu Ile

895

Asp Glu His Ala Lys
910
Cys Val Ala Asp Glu
925
Leu Phe Gly Asp Lys
940
Gly Glu Leu Ala Asp

955

Cys Phe Leu Gln His

975

Ser

Arg

880

Leu

Ser

Leu

Cys

960

Lys

Glu Arg Pro Glu Ala Glu Ala

1035

1050

1065

1080
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Glu Ile Leu Thr Gln Cys

Leu Thr Pro Lys Leu Asp

Ser Val Arg Gln Arg Met

Glu Arg Ala Phe Lys Ala

Phe Pro Asn Ala Asp Phe
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Lys

Cys

Tyr

Tyr

Leu

Pro

Leu

Val

Val

Thr

1085

1100
Cys
1115
Leu

1130

Ser

1205

1220
Asn
1235
Leu

1250

Tyr
1265
Arg

1280

1295
Leu

1310

1090
Ile Thr Lys Leu Ala

1105
Cys His Gly Asp Leu

1120
Ala Lys Tyr Met Cys

1135

Gln Thr Cys Cys Asp
1150
Ser Glu Val Glu His
1165
Ala Ala Asp Phe Val
1180
Glu Ala Lys Asp Val

1195

Arg Arg His Pro Asp
1210
Lys Lys Tyr Glu Ala
1225
Pro Pro Ala Cys Tyr
1240
Val Glu Glu Pro Lys

1255

Glu Lys Leu Gly Glu
1270
Tyr Thr Gln Lys Ala
1285
Ala Ala Arg Asn Leu
1300
Pro Glu Asp Gln Arg

1315

Thr Asp Leu

Leu Glu Cys

Glu Asn Gln

Lys Pro Leu

Asp Thr Met

Glu Asp Gln

Phe Leu Gly

Tyr Ser Val

Thr Leu Glu

Gly Thr Val

Asn Leu Val

Tyr Gly Phe

Pro Gln Val

Gly Arg Val

Leu Pro Cys

Thr

Leu

Pro

Thr

Ser

Lys

Leu

Lys

Ser

Val

1095
Lys Val Asn Lys
1110
Asp Asp Arg Ala
1125
Thr Ile Ser Ser

1140

Lys Lys Ala His
1155
Ala Asp Leu Pro
1170
Val Cys Lys Asn
1185
Phe Leu Tyr Glu

1200

Leu Leu Leu Arg
1215
Cys Cys Ala Glu
1230
Ala Glu Phe GIn
1245
Thr Asn Cys Asp
1260

Asn Ala Ile Leu
1275
Thr Pro Thr Leu
1290
Thr Lys Cys Cys
1305
Glu Asp Tyr Leu

1320
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Ser Ala Ile Leu Asn Arg
1325

Val Ser Glu His Val Thr
1340

Arg Arg Pro Cys Phe Ser
1355

Pro Lys Glu Phe Lys Ala

1370

Cys Thr Leu Pro Glu Lys
1385

Leu Ala Glu Leu Val Lys
1400

Leu Lys Thr Val Met Asp
1415

Cys Lys Ala Ala Asp Lys

1430

Asn Leu Val Thr Arg Cys
1445

His Pro GIn Phe Glu Lys
1460

<210> 10

<211> 846

<212> PRT

1390
His
1405
Asp
1420
Asp

1435

Lys

1450

<213> Artificial Sequence

<220><223> Azurocidin—-ENPP3

<220><221> SIGNAL

<222> (19)..(20)

Cys

Cys

Leu

Thr

Lys

Lys

Phe

Thr

Asp

Leu Leu His

Cys Ser Gly

Thr Val Asp

Phe Thr Phe

Gln Ile Lys

Pro Lys Ala

Ala Gln Phe

Cys Phe Ser

Ala Leu Ala

<223> C(leavage point of the signal sequence

<400> 10

Met Thr Arg Leu Thr Val Leu Ala Leu Leu Ala Gly Leu Leu Ala Ser

1 5

Ser Arg Ala Ala Lys Gln Gly Ser Cys Arg Lys Lys Cys Phe Asp Ala

10

Glu Lys
1335
Ser Leu
1350
Glu Thr
1365
His Ser

1380

Lys Gln
1395
Thr Ala
1410
Leu Asp
1425
Thr Glu

1440

Arg Ser

1455
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Thr Pro

Val Glu

Tyr Val

Asp Ile

Thr Ala

Glu Gln

Thr Cys

Gly Pro

Trp Ser

15

ZIHSdl 10-2023-0047334



Ser

Arg

Arg

65

Cys

Leu

Leu
145

Cys

Phe

Ser

Pro

225

Phe

Tyr

Phe

Ser

Asn

Pro

130

Tyr

Pro

Leu

210

Met

Trp

Met

Arg
35

Asp

Trp

Leu

Asp

Cys

115

Pro

Thr

Asn

195

Ser

Asn

Pro

Pro

20

Gly Leu Glu Asn Cys

Cys

Met

Cys

Tyr

100

Asp

Val

Trp

His

His

180

Asp

Ser

Leu

Gly

Tyr

260

Cys

Cys

Ser
85

Lys

Thr

Asp

Ser

165

Tyr

Asn

Lys

Thr

Ser

245

Asn

Trp Asp
55
Asn Lys

70

Cys Ser

Ser Val

Ala Gln

Leu Phe

135

Thr Leu
150

Lys Tyr

Thr Ile

Asn Met

Glu Gln

215
Ala Met
230

Glu Val

Gly Ser

40

Phe

Phe

Asp

Cys

120

Ser

Met

Met

Val

Tyr

200

Asn

Tyr

Val

25

Arg

Glu

Arg

Asp

105

Ser

Met

Pro

Arg

Thr

185

Asp

Asn

Pro

265

Cys Asp Val

Asp Thr Cys
60
Cys Gly Glu

75

Cys Leu Gln
90

Gly Glu Thr

Gln Cys Pro

Asp Gly Phe

140

Asn Ile Asn
155

Ala Met Tyr

Gly Leu Tyr

Val Asn Leu

Pro Ala Trp
220
Gly Leu Lys
235
Asn Gly Ser
250

Phe Glu Glu

30
Ala Cys
45

Val Glu

Thr Arg

Arg Lys

Ser Trp

110

125

Arg Ala

Lys Leu

Pro Thr

Pro Glu

190

Asn Lys

205

Trp His

Phe Pro

Arg Ile

270
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Lys

Ser

Leu

Asp
95

Leu

Phe

Lys

Lys

175

Ser

Asn

Thr

Ser
255

Ser

Asp

Thr

80

Cys

Asp

Tyr

Thr

160

Thr

His

Phe

Tyr

240

Thr
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Leu Leu Lys Trp Leu

Thr

Val

305

Asn

Lys

Met

Asp

385

Arg

Lys

Phe

Cys

Arg

Met
290

Ser

Met

Met

Tyr

370

Phe

Lys

Arg

Val

Pro

Ile

275

Tyr Phe Glu

Ala Arg Val

Leu Met Glu

325

Ile Leu Leu
340

Glu Tyr Met

Glu Gly Pro

Phe Ser Phe

Pro Asp Gln
405
Leu His Tyr
420
Asp Gln Gln
435

Gly Gly Asn

Phe Leu Ala

Phe Glu Asn
485
Gln Pro Ala

500

Leu Leu Lys Val Pro

Asp Leu Pro Lys
280
Glu Pro Asp Ser
295
Ile Lys Ala Leu
310

Gly Leu Lys Gln

Ala Asp His Gly
345
Thr Asp Tyr Phe
360
Ala Pro Arg Ile
375
Asn Ser Glu Glu

390

His Phe Lys Pro

Ala Lys Asn Val

425

Trp Leu Ala Val
440

His Gly Tyr Asn

455

His Gly Pro Ser
470

Ile Glu Val Tyr

Pro Asn Asn Gly
505

Phe Tyr Glu Pro

Ala Glu Arg Pro Arg Phe

Ser

Arg

330

Met

Pro

Arg

Tyr

410

Arg

Arg

Asn

Phe

Asn

490

Thr

Ser

285
Gly His Ala
300
Val Val Asp
315

Asn Leu His

Asp Gln Thr

Arg Ile Asn

365

Ala His Asn
380

Val Arg Asn

395

Leu Thr Pro

[le Asp Lys

Ser Lys Ser

445

Glu Phe Arg
460

Lys Glu Lys

475

Leu Met Cys

His Gly Ser

His Ala Glu

Gly

His

Asn

Tyr
350

Phe

Leu

Asp

Val

430

Asn

Ser

Thr

Asp

Leu

510

Glu
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Gly

Cys

335

Cys

Phe

Pro

Ser

Leu

415

His

Thr

Met

Leu
495

Asn

Val

Tyr

Pro

Phe

320

Val

Asn

Tyr

His

Cys

400

Pro

Leu

Asn

Val

480

Leu

His

Ser
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Lys

Asp

545

Asn

Val

His

Met

Thr

625

Arg

Lys

Ser

Tyr

Thr

Val

Phe
530

Cys

Asn

Cys

Arg

610

Ser

Val

Asn

Asp

690

Lys

Phe

Lys

Val

515

Ser Val

Phe Cys

Met Leu

Leu Pro

580

Leu Leu
595

Met Pro

Pro Leu

Pro Pro

Ile Thr

660
Ser Gln
675

Glu Phe

His Ala

Asp Tyr

His Leu
740
Leu Thr

755

Cys

Pro

Asn

565

Phe

Tyr

Met

Pro

Ser

645

His

Tyr

Arg

Thr

Asn
725

Ala

Ser

520

525

Gly Phe Ala Asn Pro Leu Pro Thr

535
His Leu GIn Asn
550

Leu Thr GIn Glu

Gly Arg Pro Arg

585

His Arg Glu Tyr
600
Trp Ser Ser Tyr
615
Pro Thr Val Pro
630

Glu Ser Gln Lys

Gly Phe Leu Tyr
665
Asp Ala Leu Ile
680
Lys Met Trp Asp
695
Glu Arg Asn Gly

710

Tyr Asp Gly His

Asn Thr Asp Val
745
Cys Lys Asn Lys

760

Ser

570

Val

Val

Thr

Asp

Cys

650

Pro

Thr

Tyr

Val

Phe
730

Pro

Ser

Thr

555

Leu

Ser

Val

Cys

635

Ser

Pro

Ser

Phe

Asn

715

Asp

His

540

Gln Leu

Thr Ala

Gln Lys

Gly Phe

605
Pro Gln
620

Leu Arg

Phe Tyr

Ala Ser

Asn Leu

685
His Ser
700

Val Val

Ala Pro

Pro Thr

Thr Pro

765

Thr

Asn

590

Leu

Leu

Asn

670

Val

Val

Ser

Asp

His
750

Glu
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Ser Leu

GIn Val

560
Val Lys
575

Val Asp

Lys Ala

Gly Asp

Asp Val

640

Ala Asp

655

Arg Thr

Pro Met

Leu Leu

Gly Pro

720

Glu Ile
735

Tyr Phe

Asn Cys
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Pro Gly Trp Leu Asp Val Leu Pro Phe Ile

770 775

Asn Val Glu Ser Cys Pro Glu Gly Lys Pro
785 790
Glu Arg Phe Thr Ala His Ile Ala Arg Val
805 810
Thr Gly Leu Asp Phe Tyr Gln Asp Lys Val
820 825
Leu Gln Leu Lys Thr Tyr Leu Pro Thr Phe

835 840

<210> 11

<211> 453

<212> PRT

<213> Artificial Sequence

<220><223> ENPP4 Amino Acid Sequence -

<400> 11

Met Lys Leu Leu Val Ile Leu Leu Phe Ser

1 5 10

Arg Ser Asp Ser Ser Ser Ser Leu Pro Pro
20 25

Phe Asp Gly Phe Arg Ala Asp Tyr Leu Lys

35 40

Leu Gln Asn Phe Ile Lys Glu Gly Val Leu
50 55
Val Phe Ile Thr Lys Thr Phe Pro Asn His
65 70
Leu Tyr Glu Glu Ser His Gly Ile Val Ala
85 90
Val Thr Lys Lys His Phe Ser Asp Ser Asn

100 105

Trp Asn Glu Ala Val Pro Ile Trp Val Thr

ZIHSd 10-2023-0047334

Ile Pro His Arg Pro Thr

780

Glu Ala Leu Trp Val Glu
795 800
Arg Asp Val Glu Leu Leu
815
GIn Pro Val Ser Glu Ile
830
Glu Thr Thr Ile

845

Wild Type

Gly Leu Ile Thr Gly Phe
15
Lys Leu Leu Leu Val Ser
30
Asn Tyr Glu Phe Pro His

45

Val Glu His Val Lys Asn
60
Tyr Ser Ile Val Thr Gly
75 80
Asn Ser Met Tyr Asp Ala
95
Asp Lys Asp Pro Phe Trp

110

Asn Gln Leu Gln Glu Asn
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Arg Ser
130
Asp Thr

145

Pro Val

His Lys

Lys Ile

Thr Gln

His Ser

Pro Lys

Pro His
290

Tyr Gln

305

Gly Trp

Gly Tyr

Gly Pro

115

Ser

Arg

Thr

Tyr

195

Asp

Trp

Cys

Tyr

275

Met

His

Thr

Asp

Ala

355

120

Ala Ala Ala Met Trp

Ser Ser

Leu Asn

165

Phe Ala
180

Gly Pro

Asp Leu

Glu Asn

Ser Gln

245
Tyr Thr
260

Asn Arg

Asn Val

Asn Asp

325
Asn Ser
340

Phe His

Tyr
150

Asn

Thr

Leu

230

Asp

Leu

Thr

Tyr

Arg

310

Leu

Leu

Lys

135

Phe Met

Ile Thr

Leu Tyr

Asp Lys

200
Gly Asp
215

Asn Val

Arg Leu

Ile Asp

Glu Val

280

Leu Lys

295

Ile Gln

Asn Glu

Pro Ser

Gly Tyr

360

Pro Gly Thr

Asn

Met

Trp

185

Leu

Leu
265

Tyr

Pro

Ser

Met

345

Lys

Tyr

Trp

170

Asn

Val

Asn

250

Ser

Asn

Asp

Ser
330

His

His

Asn
155

Leu

Met

Thr

235

Leu

Pro

Lys

Pro

Ser

Asp
140

Ser

Asn

Pro

Ser

Arg

220

Ser

Asp

Val

Leu

Pro

300

Leu

Lys

Phe

Thr

125

Val Pro

Ser Val

Asn Ser

Asp Ala

190
Arg Val
205

Leu Lys

Asp His

Ser Cys

270
Lys Asn
285

Asn Arg

Val Ala

Leu Gly

Leu Ala

350

Ile Asn

365
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Ile

Ser

Asn

175

Ser

Leu

Met

Cys

Phe

Asp

Asp

335

Ile

His

Phe

160

Pro

Lys

Leu

Met

240

Asp

Leu

Ser

Tyr

320

His

His

Val
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Asp Ile Tyr Pro Met Met Cys His Ile Leu Gly Leu Lys Pro His Pro
370 375 380
Asn Asn Gly Thr Phe Gly His Thr Lys Cys Leu Leu Val Asp Gln Trp
385 390 395 400
Cys Ile Asn Leu Pro Glu Ala Ile Ala Ile Val Ile Gly Ser Leu Leu
405 410 415
Val Leu Thr Met Leu Thr Cys Leu Ile Ile Ile Met Gln Asn Arg Leu

420 425 430

Ser Val Pro Arg Pro Phe Ser Arg Leu Gln Leu Gln Glu Asp Asp Asp
435 440 445
Asp Pro Leu Ile Gly
450
<210> 12
<211> 850
<212> PRT
<213> Artificial Sequence
<220><223> ENPP51 Amino Acid Sequence
<220><221> SIGNAL
<222> (24)..(25)
<223> C(leavage point of the signal sequence
<220><221> SIGNAL
<222> (24)..(25)
<223> C(leavage point of the signal peptide sequence
<400> 12

Met Thr Ser Lys Phe Leu Leu Val Ser Phe Ile Leu Ala Ala Leu Ser

1 5 10 15
Leu Ser Thr Thr Phe Ser Leu Gln Pro Ser Cys Ala Lys Glu Val Lys
20 25 30
Ser Cys Lys Gly Arg Cys Phe Glu Arg Thr Phe Ser Asn Cys Arg Cys
35 40 45
Asp Ala Ala Cys Val Ser Leu Gly Asn Cys Cys Leu Asp Phe Gln Glu

50 55 60
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Thr

Lys

Lys

Cys

Met

Leu

Lys

Leu

225

Val

Glu

Cys

Thr

Lys

Pro

130

Phe

Ser

Tyr

Tyr

Met

210

Trp

Lys

Arg

290

Val

Lys

His

Ser

115

Arg

Lys

Pro

Pro

195

Asn

Tyr

Ser

Leu

Arg
275

Pro

Gly His Ser

Glu

Arg

Asn

100

Trp

Leu

Thr

180

Lys

Pro

260

His

His

Pro

Leu

85

Asp

Val

Phe

Lys
165

Lys

Ser

Ser

Thr
245

Asp

Leu

Phe

Thr

70

Ser

Cys

Tyr

150

Asn

Thr

His

Phe

230

Tyr

Ala

Tyr

His

Arg

Cys

Ser

135

Leu

Cys

Phe

Ser

215

Pro

Phe

Tyr

Val

Thr

295

Gly Pro Val

Ile Trp

Phe Val

Ile Asn

105

Thr Cys

120

Pro Pro

His Thr

Gly Thr

200

Leu Lys

Ile Trp

Trp Pro

Lys Val

265
Leu Glu
280

Leu Tyr

Ser Ser

Thr

Cys
90

Tyr

Thr

Trp

Tyr

170

His

Asp

Ser

Val

250

Tyr

Trp

Leu

Cys

75

Ser

Ser

Ser

Leu

155

Thr

Tyr

Asn

Lys

Thr

235

Ser

Asn

Leu

Glu

Asn Lys

Cys Ala

Ser Val

Ile Asp

125

Leu Phe

Lys Asn

Ser Ile

Lys Met

205
Glu Lys
220

Ala Asn

Asp Val

Gly Ser

Gln Leu
285
Glu Pro

300

Glu Val Ile Lys

Phe

Asp

Cys

110

Thr

Ser

Leu

Met

Val

190

Tyr

Phe

His

Val

270

Pro

Asp

Ala
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Arg

Asp

95

Pro

Leu

Pro

Arg

175

Thr

Asp

Asn

255

Pro

Ser

Ser

Leu

Cys

80

Cys

Asp

Asp

Val
160

Pro

Pro

Pro

240

Asp

Phe

His

Ser

Gln
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305

Lys Val

Gly Leu

Glu Gln

Asp Val

370

Pro Thr

385

Ala Lys

Leu Lys

Asn Pro

450
Asn Leu
465

Phe Lys

Asn Leu

Ser His

Ser His
530
Thr Ser

545

Asp

Asp

355

Asn

Asp

Asn

Pro

Pro

435

Ser

Phe

His

Met

515

Pro

Asn

Arg

Lys

340

Ser

Asn

Val

Leu

Phe

420

Leu

Ser

Cys
500

Ser

Lys

Asp

310

Leu Val Gly

325

Cys Leu Asn

Cys Lys Lys

Val Lys Val
375

Pro Glu Thr

390
Ser Cys Arg
405

Leu Pro Lys

Thr Phe Tyr

Arg Lys Tyr

455
Asn Met Gln
470
Ala Glu Val
485

Asp Leu Leu

Leu Asn His

Glu Glu Gly
535
Leu Gly Cys

550

Met Leu

Leu Ile

345
Tyr Val
360

Val Tyr

Tyr Tyr

Glu Pro

Arg Leu

425
Leu Asp
440

Cys Gly

Ala Leu

Asp Ser

Gly Leu

505

Leu Leu

520

Phe Leu

Thr Cys

Met

330

Leu

Tyr

Ser

Asn

410

His

Pro

Ser

Phe

Phe
490

Lys

Ser

Asp

315

Asp Gly

Ile Ser

Leu Asn

Pro Ala

380

Phe Asn

395

Gln His

Phe Ala

Gln Trp

Gly Phe

460

475

Glu Asn

Pro Ala

Lys Pro

Gln Cys
540
Pro Trp

555

320

Leu Lys Asp Leu

335
Asp His Gly Met
350
Lys Tyr Leu Gly
365

Ala Arg Leu Arg

Tyr Glu Ala Leu

400
Phe Arg Pro Tyr
415
Lys Ser Asp Arg
430
GIn Leu Ala Leu
445

His Gly Ser Asp

Tyr Gly Pro Ala
480
Ile Glu Val Tyr
495
Pro Asn Asn Gly
510

Ile Tyr Asn Pro

525

Pro Ile Lys Ser

Ile Val Pro Ile

560
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Lys

Ser

Asn

625

Leu

Asn

Val

Pro

Leu

705

Pro

Thr

His

785

Asp Phe Glu Lys Gln Leu Asn Leu Thr

Tyr

His

Leu

610

Asp

Arg

Ser

Ser

Met

690

Leu

Pro

Leu

Thr

Pro

770

His Met

580
Arg Val
595

Asp Leu

Gln Phe

Ile Pro

Lys Leu

660
Asn His
675

Tyr Gln

Gln Arg

Val Phe

Lys Gln

740
His Phe
755

Leu Glu

565

Thr

Cys

Leu

Ser

Leu

645

Ser

Ser

Tyr

Asp

725

Asn

Phe

Cys

Arg Pro Asp Asn

Val Pro Tyr

Leu Leu Gln
600
Met Pro Leu
615
Arg Asp Asp
630

Ser Pro Val

Tyr Gly Phe

Tyr Ser Glu

680

Phe Gln Val
695

Ala His Glu

710

Phe Asp Tyr

Ser Arg Val

Ile Val Leu
760

Ser Ala Leu

775
Ile Glu Ser

790

Ser Trp Val Glu Glu Leu Leu Thr

570

Gly Arg

585

Trp Ala

Phe Ser

His Lys

650
Leu Thr
665

Ala Leu

Ile Trp

Arg Asn

Asp Gly

730
Ile Arg
745

Thr Ser

Glu Ser

Cys Thr

Leu His

Thr

Pro

Ser

Asn

635

Cys

Pro

Leu

His

715

Arg

Ser

Cys

Ser

His

795

Glu Asp Val

Arg

Phe

Tyr

620

Cys

Ser

Pro

Thr

Tyr

700

Tyr

Lys

780

Gly

Ile

Leu

605

Thr

Leu

Tyr

Arg

Ser

685

Leu

Asn

Asp

765

Tyr

Lys

Leu

590

Thr

Phe

Tyr

Tyr

Leu

670

Asn

His

Val

Ser

750

Leu

Arg

Asp
575

Leu

Gly

Leu

Lys

655

Asn

Asp

Val

Leu

735

Leu

Ser

Leu

Glu

Arg Ala Arg Val Thr
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Asp

Lys

Tyr

Ser

Asp

640

Ser

Arg

Val

Thr

Ser

720

Pro

Ser
800

Asp
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805 810

815

Val Glu Leu Ile Thr Gly Leu Ser Phe Tyr Gln Asp Arg Gln Glu Ser

820 825

830

Val Ser Glu Leu Leu Arg Leu Lys Thr His Leu Pro Ile Phe Ser Gln

835 840
Glu Asp
850
<210> 13
<211> 1474
<212> PRT

<213> Artificial Sequence

845

<220><223> ENPP51 - ALB Amino Acid Sequence

<220><221> SIGNAL

<222> (24)..(25)

<223> C(leavage point of the signal sequence

<220><221> SIGNAL

<222> (24)..(25)

<223> C(leavage point of the signal peptide sequence

<220><221> MISC_FEATURE
<222> (857)..(1474)
<223> Indicate Albumin sequence

<400> 13

Met Thr Ser Lys Phe Leu Leu Val Ser Phe Ile Leu Ala Ala Leu Ser

1 5 10
Leu Ser Thr Thr Phe Ser Leu Gln Pro Ser
20 25
Ser Cys Lys Gly Arg Cys Phe Glu Arg Thr
35 40
Asp Ala Ala Cys Val Ser Leu Gly Asn Cys
50 95

Thr Cys Val Glu Pro Thr His Ile Trp Thr

65 70

Cys

15

Ala Lys Glu Val Lys

30

Phe Ser Asn Cys Arg Cys

Cys

Cys

75

45

Leu Asp Phe Gln Glu

60

Asn Lys Phe Arg Cys
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80
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Gly Glu Lys

Lys

Lys

Cys

Met

Leu

Lys

Leu
225

Val

Gly
305

Lys

Thr

Lys

Pro

130

Phe

Ser

Tyr

Tyr

Met
210

Trp

Lys

Arg
290

His

Val

His

Ser

115

Arg

Lys

Pro

Pro

195

Asn

Tyr

Ser

Leu

Arg

275

Pro

Ser

Asp

Arg

Asn

100

Trp

Leu

Thr

180

Lys

Pro

260

His

His

Leu

85

Asp

Val

Phe

Lys
165

Lys

Ser

Ser

Thr
245

Asp

Leu

Phe

Gly

Ser

Cys

Tyr

150

Asn

Thr

His

Phe

230

Tyr

Tyr

Pro

310

Arg

Cys

Ser

135

Leu

Cys

Phe

Ser

215

Pro

Phe

Tyr

Val

Thr
295

Val

Phe Val

Ile Asn

105

Thr Cys

120

Pro Pro

His Thr

Gly Thr

200

Leu Lys

Ile Trp

Trp Pro

Lys Val

265
Leu Glu
280

Leu Tyr

Ser Ser

Arg Leu Val Gly Met Leu

Cys
90

Tyr

Thr

Trp

Tyr

170

His

Asp

Ser

Val

250

Tyr

Trp

Leu

Glu

Met

Ser

Ser

Ser

Leu

155

Thr

Tyr

Asn

Lys

Thr

235

Ser

Asn

Leu

Val
315

Asp

Cys Ala Asp

Ser Val Cys

110

Ile Asp Thr
125

Leu Phe Ser

140

Gly Leu Leu

Lys Asn Met

Ser Ile Val
190

Lys Met Tyr

205
Glu Lys Phe
220

Ala Asn His

Asp Val Glu

Gly Ser Val

270
Gln Leu Pro
285
Glu Pro Asp
300

Ile Lys Ala

Gly Leu Lys

- 228 -

Asp Cys
95

Gln Asp

Pro Glu

Leu Asp

Pro Val

160
Arg Pro
175

Thr Gly

Asp Pro

Asn Pro

240
Ile Asp
255

Pro Phe

Ser His

Ser Ser

Leu Gln

320

Asp Leu
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Gly Leu

Glu Gln

Asp Val
370

Pro Thr

385

Ala Lys

Leu Lys

Asn Pro

450
Asn Leu
465

Phe Lys

Asn Leu

Ser His

Ser His

530
Thr Ser
545

Lys Asp

Asp Lys

340
Gly Ser
355

Asn Asn

Asp Val

Asn Leu

Pro Phe

420
Pro Leu
435

Ser Glu

Phe Ser

His Gly

Met Cys

500

Gly Ser

515

Pro Lys

Asn Asp

Phe Glu

325

Cys

Cys

Val

Pro

Ser

405

Leu

Thr

Arg

Asn

485

Asp

Leu

Leu Asn Leu Ile

Lys

Lys

Glu

390

Cys

Pro

Phe

Lys

Met

470

Glu

Leu

Asn

Lys

Val

375

Thr

Arg

Lys

Tyr

Tyr

455

Gln

Val

Leu

His

345
Tyr Val
360

Val Tyr

Tyr Tyr

Glu Pro

Arg Leu

425

Leu Asp

440

Cys Gly

Ala Leu

Asp Ser

520

Glu Glu Gly Phe Leu

535

Leu Gly Cys Thr Cys

550

Lys Gln Leu Asn Leu

565

330

Leu

Tyr

Ser

Asn

410

His

Pro

Ser

Phe

Phe

490

Lys

Ser

Asp

Thr

570

Ile Ser

Leu Asn

Pro Ala

380

Phe Asn

395

Gln His

Phe Ala

Gln Trp

Gly Phe

460

475

Glu Asn

Pro Ala

Lys Pro

Gln Cys
540
Pro Trp

555

335

Asp His Gly Met

350
Lys Tyr
365

Ala Arg

Tyr Glu

Phe Arg

Lys Ser

430
GIn Leu
445

His Gly

Tyr Gly

Ile Glu

Pro Asn

510

Leu

Leu

Ala

Pro
415

Asp

Ala

Ser

Pro

Val
495

Asn

Arg

Leu

400

Tyr

Arg

Leu

Asp

480

Tyr

Ile Tyr Asn Pro

525

Pro Ile

Ile Val

Lys

Pro

Thr Glu Asp Val Asp
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975

Ser

560

Asp
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Ser

Asn

625

Leu

Asn

Val

Pro

Leu

705

Pro

Thr

His

785

Ser

Val

Tyr

His

Leu

610

Asp

Arg

Ser

Ser

Met

690

Leu

Pro

Leu

Thr

Pro

770

His Met

580
Arg Val
595

Asp Leu

Gln Phe

Ile Pro

Lys Leu

660
Asn His
675

Tyr Gln

Gln Arg

Val Phe

Lys Gln

740
His Phe
755

Leu Glu

Thr

Cys

Leu

Ser

Leu

645

Ser

Ser

Tyr

Asp

725

Asn

Phe

Cys

Arg Pro Asp Asn

Trp Val Glu Glu

805

Val Pro Tyr

Leu Leu Gln
600
Met Pro Leu
615
Arg Asp Asp
630

Ser Pro Val

Tyr Gly Phe

Tyr Ser Glu

680

Phe Gln Val
695

Ala His Glu

710

Phe Asp Tyr

Ser Arg Val

Ile Val Leu
760

Ser Ala Leu

775
Ile Glu Ser
790

Leu Leu Thr

Glu Leu Ile Thr Gly Leu Ser

Gly Arg Pro Arg

585

Gln Gln GIn Phe

Trp Ala

Phe Ser

His Lys

650
Leu Thr
665

Ala Leu

Ile Trp

Arg Asn

Asp Gly

730
Ile Arg
745

Thr Ser

Glu Ser

Cys Thr

Leu His

810

Ser

Asn

635

Cys

Pro

Leu

His

715

Arg

Ser

Cys

Ser

His

795

Tyr
620

Cys

Ser

Pro

Thr

Tyr

700

Tyr

Lys

780

Gly

Ile Leu Leu Lys

Leu

605

Thr

Leu

Tyr

Arg

Ser

685

Leu

Asn

Asp

765

Tyr

Lys

590

Thr

Phe

Tyr

Tyr

Leu

670

Asn

His

Val

Ser

750

Leu

Arg

Arg Ala Arg Val

Phe Tyr Gln Asp Arg Gln
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Gly

Leu

Lys

655

Asn

Asp

Val

Leu
735

Leu

Ser

Leu

Thr
815

Glu

Tyr

Ser

Asp

640

Ser

Arg

Val

Thr

Ser

720

Pro

Ser
800

Asp

Ser
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Val

Leu

865

Lys

Phe

Ser
945

Arg

Pro

Arg

Lys

820 825 830

Ser Glu Leu Leu Arg Leu Lys Thr His Leu Pro Ile Phe Ser Gln

835 840 845
Asp Gly Gly Ser Gly Gly Ser Met Lys Trp Val Thr Phe Leu Leu
850 855 860
Leu Phe Val Ser Gly Ser Ala Phe Ser Arg Gly Val Phe Arg Arg

870 875 880
Ala His Lys Ser Glu Ile Ala His Arg Tyr Asn Asp Leu Gly Glu
885 890 895

His Phe Lys Gly Leu Val Leu Ile Ala Phe Ser Gln Tyr Leu Gln

900 905 910
Cys Ser Tyr Asp Glu His Ala Lys Leu Val Gln Glu Val Thr Asp
915 920 925
Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Ala Asn Cys Asp Lys
930 935 940
Leu His Thr Leu Phe Gly Asp Lys Leu Cys Ala Ile Pro Asn Leu
950 955 960

Glu Asn Tyr Gly Glu Leu Ala Asp Cys Cys Thr Lys Gln Glu Pro

965 970 975
Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Ser Leu

980 985 990

Pro Phe Glu Arg Pro Glu Ala Glu Ala Met Cys Thr Ser Phe Lys

995 1000 1005
Asn Pro Thr Thr Phe Met Gly His Tyr Leu His Glu Val Ala
1010 1015 1020

Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Tyr Tyr Ala

1025 1030 1035
GIn Tyr Asn Glu Ile Leu Thr Gln Cys Cys Ala Glu Ala Asp
1040 1045 1050
Glu Ser Cys Leu Thr Pro Lys Leu Asp Gly Val Lys Glu Lys

1055 1060 1065
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Ala Leu Val Ser Ser Val
1070

Gln Lys Phe Gly Glu Arg

1085

Leu Ser Gln Thr Phe Pro
1100

Leu Ala Thr Asp Leu Thr
1115

Asp Leu Leu Glu Cys Ala
1130

Met Cys Glu Asn Gln Ala

1145

Cys Asp Lys Pro Leu Leu
1160

Glu His Asp Thr Met Pro
1175

Phe Val Glu Asp Gln Glu
1190

Asp Val Phe Leu Gly Thr

1205

Pro Asp Tyr Ser Val Ser
1220

Glu Ala Thr Leu Glu Lys
1235

Cys Tyr Gly Thr Val Leu
1250

Pro Lys Asn Leu Val Lys

1265
Gly Glu Tyr Gly Phe Gln
1280

Lys Ala Pro Gln Val Ser

Arg Gln Arg Met Lys

1075

Ala

1090
Asn
1105
Lys
1120
Asp
1135

Thr

1150
Lys

1165

1180
Val
1195

Phe

1210
Leu
1225
Cys

1240

1255

Thr

1270
Asn
1285

Thr

Phe Lys

Ala Asp

Val Asn

Asp Arg

Ile Ser

Lys Ala

Asp Leu

Cys Lys

Leu Tyr

Leu Leu

Cys Ala

Glu Phe

Asn Cys

Ala Tle

Pro Thr

Ala Trp

Phe Ala

Lys Glu

Ala Glu

Ser Lys

His Cys

Pro Ala

Asn Tyr

Glu Tyr

Arg Leu

Glu Ala

Gln Pro

Asp Leu

Leu Val

Leu Val

Cys Ser Ser

1080

1095
Glu Ile Thr
1110
Cys Cys His
1125
Leu Ala Lys
1140

Leu GIn Thr

Leu Ser Glu

Ser Arg Arg

1215
Ala Lys Lys
1230
Asn Pro Pro
1245
Leu Val Glu
1260

Tyr Glu Lys

1275
Arg Tyr Thr
1290

Glu Ala Ala
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Met

Arg

Lys

Tyr

Cys

Val

Asp

Lys

His

Tyr

Leu

Gln

Arg
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1295
Asn Leu
1310

Gln Arg

Arg Val

Thr Lys

Ser Ala

1385
Lys Glu
1400
Lys His
1415
Asp Asp
1430

Lys Asp

1445
Cys Lys
1460

Lys

Gly Arg Val Gly

Leu Pro Cys Val

Cys Leu Leu His

Cys Cys Ser Gly

Leu Thr Val Asp

Thr Phe Thr Phe

Lys Gln Ile Lys

Lys Pro Lys Ala

Phe Ala GIn Phe

Thr Cys Phe Ser

Asp Ala Leu Ala

<210> 14

<211> 1074

<212> PRT

1300
Thr

1315

1330

1345
Ser

1360

1375

His

1390
Lys
1405
Thr
1420
Leu
1435

Thr

1450
Arg

1465

<213> Artificial Sequence

Lys Cys

Asp Tyr

Lys Thr

Leu Val

Thr Tyr

Ser Asp

Gln Thr

Ala Glu

Asp Thr

Cys

Leu

Pro

Glu

Val

Ile

Ala

Gln

Cys

Thr

Ser

Val

Arg

Pro

Cys

Leu

Leu

Cys

Glu Gly Pro Asn

Ser Trp

<220><223> ENPP5-NPP3-Fc¢ sequence

<220><221> SIGNAL

<222> (22)..(23)

Ser

His

1305
Leu Pro Glu Asp
1320

Ala Ile Leu Asn

1335
Ser Glu His Val
1350
Arg Pro Cys Phe
1365
Lys Glu Phe Lys
1380

Thr Leu Pro Glu

1395
Ala Glu Leu Val
1410
Lys Thr Val Met
1425
Lys Ala Ala Asp
1440

Leu Val Thr Arg

1455
Pro Gln Phe Glu

1470
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ZIHSd 10-2023-0047334

<223> C(leavage point of the signal peptide sequence
<220><221> MISC_FEATURE

<222> (848)..(1074)

<400> 14

Met Thr Ser Lys Phe Leu Leu Val Ser Phe Ile Leu Ala Ala Leu Ser

Leu Ser Thr Thr Phe Ser Lys Gln Gly Ser Cys Arg Lys Lys Cys Phe
20 25 30
Asp Ala Ser Phe Arg Gly Leu Glu Asn Cys Arg Cys Asp Val Ala Cys
35 40 45
Lys Asp Arg Gly Asp Cys Cys Trp Asp Phe Glu Asp Thr Cys Val Glu
50 55 60

Ser Thr Arg Ile Trp Met Cys Asn Lys Phe Arg Cys Gly Glu Arg Leu

65 70 75 80
Glu Ala Ser Leu Cys Ser Cys Ser Asp Asp Cys Leu Gln Arg Lys Asp
85 90 95
Cys Cys Ala Asp Tyr Lys Ser Val Cys Gln Gly Glu Thr Ser Trp Leu
100 105 110
Glu Glu Asn Cys Asp Thr Ala Gln Gln Ser Gln Cys Pro Glu Gly Phe
115 120 125

Asp Leu Pro Pro Val Ile Leu Phe Ser Met Asp Gly Phe Arg Ala Glu

130 135 140
Tyr Leu Tyr Thr Trp Asp Thr Leu Met Pro Asn Ile Asn Lys Leu Lys
145 150 155 160
Thr Cys Gly Ile His Ser Lys Tyr Met Arg Ala Met Tyr Pro Thr Lys
165 170 175
Thr Phe Pro Asn His Tyr Thr Ile Val Thr Gly Leu Tyr Pro Glu Ser
180 185 190

His Gly Ile Ile Asp Asn Asn Met Tyr Asp Val Asn Leu Asn Lys Asn

195 200 205

Phe Ser Leu Ser Ser Lys Glu Gln Asn Asn Pro Ala Trp Trp His Gly
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225

Tyr

Thr

Tyr

Pro

305

Phe

Val

Asn

Tyr

His

385

Cys

Pro

Leu

Asn

210

Pro

Phe

Tyr

Leu

Thr

290

Val

Asn

Lys

Met

370

Asp

Arg

Lys

Phe

Cys

450

Met

Trp

Met

Leu
275

Met

Ser

Met

Met
355

Tyr

Phe

Lys

Arg

Val

435

Gly

Trp

Pro

Pro

260

Lys

Tyr

Leu

Phe

Pro

Leu

420

Asp

Gly

215
Leu Thr Ala
230
Gly Ser Glu
245

Tyr Asn Gly

Trp Leu Asp

Phe Glu Glu

295

Arg Val Ile
310

Met Glu Gly

325

Leu Leu Ala

Tyr Met Thr

Gly Pro Ala

375

Ser Phe Asn

390

Asp Gln His

405

His Tyr Ala

Gln Gln Trp

Gly Asn His

455

Met

Val

Ser

Leu

280

Pro

Lys

Leu

Asp

Asp

360

Pro

Ser

Phe

Lys

Leu

440

Gly

Tyr

Val

265

Pro

Asp

Lys

His
345

Tyr

Arg

Lys

Asn

425

Ala

Tyr

220

Gln Gly Leu Lys Ala Ala Thr

235
Ile Asn
250

Pro Phe

Lys Ala

Ser Ser

Leu Gln

315

Gln Arg

Gly Met

Phe Pro

Ile Arg

395
Pro Tyr
410

Val Arg

Val Arg

Gly

Glu

Glu

Gly

300

Val

Asn

Asp

Arg

Ala

380

Val

Leu

Ile

Ser

240
Ser Phe Pro Ser
255

Glu Arg Ile Ser

270
Arg Pro Arg Phe
285

His Ala Gly Gly

Val Asp His Ala
320

Leu His Asn Cys

335
GIn Thr Tyr Cys
350
Ile Asn Phe Phe
365

His Asn Ile Pro

Arg Asn Leu Ser

400
Thr Pro Asp Leu
415
Asp Lys Val His
430
Lys Ser Asn Thr

445

Asn Asn Glu Phe Arg Ser Met

460
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Glu Ala Ile Phe Leu

465

Val

Leu

His

Ser

Leu

545

Val

Lys

Asp

Asp
625

Val

Asp

Thr

Met

Leu

Glu Pro Phe Glu

Arg

Leu

Lys

530

Asp

Asn

Val

His

Met

610

Thr

Arg

Lys

Ser

Tyr

690

Ile

Ile

Leu

515

Phe

Cys

Asn

Cys

595

Arg

Ser

Val

Asn

Asp

675

Glu

Lys

485
Gln Pro
500

Lys Val

Ser Val

Phe Cys

Met Leu

565

Leu Pro

580

Leu Leu

Met Pro

Pro Leu

Pro Pro

645
[le Thr
660

Ser Gln

Glu Phe

Ala His
470

Asn Ile

Ala Pro

Pro Phe

Cys Gly

535
Pro His
550

Asn Leu

Phe Gly

Tyr His

Met Trp

615
Pro Pro
630

Ser Glu

His Gly

Tyr Asp

Arg Lys

695

Gly Pro

Glu Val

Asn Asn

505

Tyr Glu

520

Phe Ala

Leu Gln

Thr Gln

Arg Pro

585
Arg Glu
600

Ser Ser

Thr Val

Ser Gln

Phe Leu

665
Ala Leu
630

Met Trp

Ser Phe

475
Tyr Asn
490

Gly Thr

Pro Ser

Asn Pro

Asn Ser

555

570

Arg Val

Tyr Val

Tyr Thr

Pro Asp

635

Lys Cys

650

Tyr Pro

Ile Thr

Asp Tyr

His Ala Thr Glu Arg Asn Gly Val

Lys

Leu

His

His

Leu

540

Thr

Leu

Ser

Val

620

Cys

Ser

Pro

Ser

Phe

700

Asn

Glu Lys

Met Cys

Gly Ser

510

Ala Glu

525

Pro Thr

Gln Leu

Thr Ala

Gln Lys

590
Gly Phe
605

Pro Gln

Leu Arg

Phe Tyr

Ala Ser

670
Asn Leu
685

His Ser

Val Val
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Thr

Asp

495

Leu

Thr
575

Asn

Leu

Leu

655

Asn

Val

Val

Ser

480

Leu

Asn

Val

Ser

560

Val

Val

Lys

Asp

640

Arg

Pro

Leu

Gly
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705

Pro

Phe

Cys

Thr

785

Leu

Lys

Pro

865

Ser

Asp

Asn

Val

Glu

945

Ile

Thr

Val

Pro

770

Asn

Thr

Leu

Thr
850

Ser

Arg

Pro

Val
930

Tyr

Phe Asp

Lys His

740

Val Leu

755

Gly Trp

Val Glu

Arg Phe

Gly Leu

820

Gln Leu

835

His Thr

Val Phe

Thr Pro

Glu Val

900
Lys Thr
915

Ser Val

Lys Cys

Tyr

725

Leu

Thr

Leu

Ser

Thr

805

Asp

Lys

Cys

Leu

885

Lys

Lys

Leu

Lys

710

Asn

Ser

Asp

Cys

790

Phe

Thr

Pro

Phe

870

Val

Phe

Pro

Thr

Val

950

Tyr

Asn

Cys

Val

775

Pro

His

Tyr

Tyr

Pro
855

Pro

Thr

Asn

Arg

Val
935

Ser

Asp Gly

Thr Asp

745
Lys Asn
760

Leu Pro

Glu Gly

Gln Asp
825

Leu Pro

840

Cys Pro

Pro Lys

Cys Val

Trp Tyr

905
Glu Glu
920

Leu His

Asn Lys

His

730

Val

Lys

Phe

Lys

Arg

810

Lys

Thr

Pro

Val
890

Val

Gln

Ala

715

Phe

Pro

Ser

Pro

795

Val

Val

Phe

Pro

Lys

875

Val

Asp

Tyr

Asp

Leu

955

720

Asp Ala Pro Asp Glu

Ile Pro

His Thr
765

Ile Pro

Arg Asp

Gln Pro

Glu Thr

845
Glu Leu
860

Asp Thr

Asp Val

Gly Val

Asn Ser

925
Trp Leu
940

Pro Ala

Thr
750

Pro

His

Leu

Val

Val

830

Thr

Leu

Leu

Ser

910

Thr

Asn

Pro
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735

His Tyr

Glu Asn

Arg Pro

Trp Val

800
Glu Leu
815

Ser Glu

Ile Asp

Gly Gly

Met Ile

880
His Glu
895

Val His

Tyr Arg

Gly Lys

Ile Glu

960
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Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr

965 970 975
Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu
980 985 990
Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp
995 1000 1005
Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
1010 1015 1020

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr

1025 1030 1035

Val Asp Lys Ser Arg Trp GIn Gln Gly Asn Val Phe Ser Cys Ser
1040 1045 1050

Val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
1055 1060 1065

Ser Leu Ser Pro Gly Lys
1070

<210> 15

<211> 1469

<212> PRT

<213> Artificial Sequence

<220><223> ENPP5-NPP3-Albumin sequence

<220><221> SIGNAL

<222> (22)..(23)

<223> C(leavage point of the signal peptide sequence

<220><221> MISC_FEATURE

<222> (848)..(1469)

<400> 15

Met Thr Ser Lys Phe Leu Leu Val Ser Phe Ile Leu Ala Ala Leu Ser

1 5 10 15

Leu Ser Thr Thr Phe Ser Lys Gln Gly Ser Cys Arg Lys Lys Cys Phe
20 25 30

Asp Ala Ser Phe Arg Gly Leu Glu Asn Cys Arg Cys Asp Val Ala Cys
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Lys

Ser

65

Cys

Asp

Tyr
145

Thr

Thr

His

Phe

225

Tyr

Thr

Asp
50

Thr

Cys

Leu
130

Leu

Cys

Phe

Ser
210

Pro

Phe

Tyr

Leu

35

Arg Gly Asp Cys

Arg Ile

Ser Leu

Ala Asp

100

Asn Cys
115

Pro Pro

Tyr Thr

Pro Asn

180

195

Leu Ser

Met Trp

Trp Pro

Met Pro
260
Leu Lys

275

Trp

Cys

85

Tyr

Asp

Val

Trp

His

165

His

Asp

Ser

Leu

245

Tyr

Trp

Met
70

Ser

Lys

Thr

Asp
150

Ser

Tyr

Asn

Lys

Thr
230

Ser

Asn

Leu

Cys

55

Cys

Cys

Ser

Leu
135

Thr

Lys

Thr

Asn

Gly

Asp

40

45

Trp Asp Phe Glu Asp Thr

Asn

Ser

Val

120

Phe

Leu

Tyr

Met

200

Met

Val

Ser

Leu

280

Lys

Asp

Cys

105

Ser

Met

Met

Val
185

Tyr

Asn

Tyr

Val
265

Pro

Phe

Asp

90

Ser

Met

Pro

Arg

170

Thr

Asp

Asn

250

Pro

Lys

60
Arg Cys Gly
75

Cys Leu Gln

Gly Glu Thr

Gln Cys Pro
125
Asp Gly Phe
140
Asn Ile Asn
155

Ala Met Tyr

Gly Leu Tyr

Val Asn Leu

205

Pro Ala Trp
220

Gly Leu Lys

235

Asn Gly Ser

Phe Glu Glu

Ala Glu Arg

285

Cys Val Glu

Glu Arg Leu

80

Arg Lys Asp
95

Ser Trp Leu

110

Glu Gly Phe

Arg Ala Glu

Lys Leu Lys
160
Pro Thr Lys

175

Pro Glu Ser
190

Asn Lys Asn

Trp His Gly

Ala Ala Thr
240

Phe Pro Ser

255
Arg Ile Ser
270

Pro Arg Phe
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Tyr Thr

290

Pro Val

305

Phe Gly

Val Asn

Asn Lys

Tyr Met

370
His Asp
385

Cys Arg

Pro Lys

Leu Phe

Asn Cys

450

Leu Arg

His Leu

Ser Lys

Met

Ser

Met

Met

355

Tyr

Phe

Lys

Arg

Val

435

Pro

Leu
515

Phe

Tyr

Leu

Phe

Pro

Leu

420

Asp

Phe

Phe

Gln
500

Lys

Ser

Phe Glu Glu Pro Asp

Arg

Met

325

Leu

Tyr

Ser

Asp

405

His

Leu

485

Pro

Val

Val

Val

310

Leu

Met

Pro

Phe

390

Tyr

Asn

470

Asn

Ala

Pro

295

Gly

Thr

375

Asn

His

Trp

His

455

His

Pro

Phe

Lys Ala

Leu Lys

Asp His

345

Asp Tyr

360

Pro Arg

Ser Glu

Phe Lys

Lys Asn

425

Leu Ala
440

Gly Tyr

Gly Pro

Glu Val

Asn Asn
505
Tyr Glu

520

Cys Gly Phe Ala

Ser

Leu

Phe

Pro
410

Val

Val

Asn

Ser

Tyr

490

Pro

Asn

Ser

315

Arg

Met

Pro

Arg

395

Tyr

Arg

Arg

Asn

Phe

475

Asn

Thr

Ser

Pro

Gly His Ala Gly Gly

300

Val Val Asp

Asn Leu His

Asp Gln Thr
350
Arg Ile Asn

365

Ala His Asn
380

Val Arg Asn

Leu Thr Pro

Ile Asp Lys

430

Ser Lys Ser
445

Glu Phe Arg

460

Lys Glu Lys

Leu Met Cys

His Gly Ser

510

His Ala Glu
525

Leu Pro Thr
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His

Asn

335

Tyr

Phe

Leu

Asp

415

Val

Asn

Ser

Thr

Asp

495

Leu

Glu

Glu

320

Cys

Cys

Phe

Pro

Ser

400

Leu

His

Thr

Met

480

Leu

Asn

Val

Ser
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Leu

545

Val

Lys

Asp

Asp

625

Val

Asp

Thr

Met

Leu

705

Pro

Phe

Cys

530

Asp

Asn

Val

His

Met

610

Thr

Arg

Lys

Ser

Tyr

690

Thr

Val

Pro

770

Cys

Asn

Cys

595

Arg

Ser

Val

Asn

Asp

675

Lys

Phe

Lys

Val
755

Gly

Phe Cys

Met Leu

565
Leu Pro
580

Leu Leu

Met Pro

Pro Leu

Pro Pro

645
Ile Thr
660

Ser Gln

Glu Phe

His Ala

Asp Tyr

725

His Leu

740

Leu Thr

Trp Leu

535
Pro His

550

Asn Leu

Phe Gly

Tyr His

Met Trp

615

Pro Pro
630

Ser Glu

His Gly

Tyr Asp

Arg Lys

695
Thr Glu
710

Asn Tyr

Ala Asn

Ser Cys

Asp Val

775

Leu Gln Asn

Thr Gln Glu
570
Arg Pro Arg
585
Arg Glu Tyr
600

Ser Ser Tyr

Thr Val Pro

Ser Gln Lys

650

Phe Leu Tyr
665

Ala Leu Ile

680

Met Trp Asp

Arg Asn Gly

Asp Gly His
730
Thr Asp Val

745

Lys Asn Lys
760

Leu Pro Phe

Ser

555

Val

Val

Thr

Asp

635

Cys

Pro

Thr

Tyr

Val

715

Phe

Pro

Ser

Ile

540

Thr

Leu

Ser

Val

620

Cys

Ser

Pro

Ser

Phe
700

Asn

Asp

His

Ile

780

Gln Leu Glu Gln

Thr

605

Pro

Leu

Phe

Asn

685

His

Val

Pro

Thr
765

Pro

Lys
590

Phe

Arg

Tyr

Ser

670

Leu

Ser

Val

Pro

Thr

750

Pro

His
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560

Thr Val
575

Asn Val

Gly Lys

Leu Gly

Ala Asp

640
Leu Ala
655

Asn Arg

Val Pro

Val Leu

Ser Gly

720
Asp Glu
735

His Tyr

Glu Asn

Arg Pro
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Thr

785

Leu

Val

865

Asn

Ser

Thr

Asp

Cys

Leu

Asn Val Glu Ser Cys Pro Glu Gly Lys Pro Glu Ala Leu Trp Val
790 795 800
Glu Arg Phe Thr Ala His Ile Ala Arg Val Arg Asp Val Glu Leu

805 810 815

Thr Gly Leu Asp Phe Tyr Gln Asp Lys Val Gln Pro Val Ser Glu
820 825 830
Leu Gln Leu Lys Thr Tyr Leu Pro Thr Phe Glu Thr Thr Ile Gly
835 840 845
Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Met Lys Trp
850 855 860
Thr Phe Leu Leu Leu Leu Phe Val Ser Gly Ser Ala Phe Ser Arg

870 875 880

Val Phe Arg Arg Glu Ala His Lys Ser Glu Ile Ala His Arg Tyr
885 890 895
Asp Leu Gly Glu GIn His Phe Lys Gly Leu Val Leu Ile Ala Phe
900 905 910
GIn Tyr Leu Gln Lys Cys Ser Tyr Asp Glu His Ala Lys Leu Val
915 920 925
Glu Val Thr Asp Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala

930 935 940

Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys
950 955 960
Ile Pro Asn Leu Arg Glu Asn Tyr Gly Glu Leu Ala Asp Cys Cys
965 970 975
Lys Gln Glu Pro Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp
980 985 990
Asn Pro Ser Leu Pro Pro Phe Glu Arg Pro Glu Ala Glu Ala Met

995 1000 1005

Thr Ser Phe Lys Glu Asn Pro Thr Thr Phe Met Gly His Tyr
1010 1015 1020

His Glu Val Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu
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Leu

Cys

Lys

Trp

Lys

Cys

Tyr

Tyr

Leu

Ala

1025
Leu

1040

1055

Cys
1130
Leu
1145
Leu
1160
Leu

1175

1205
Ser

1220

1235

Asn

1250

Tyr Tyr Ala Glu

Glu Ala Asp Lys

Lys Glu Lys Ala

Ser Ser Met Gln

Val Ala Arg Leu

Ile Thr Lys Leu

Cys His Gly Asp

Ala Lys Tyr Met

GIn Thr Cys Cys

Ser Glu Val Glu

Ala Ala Asp Phe

Glu Ala Lys Asp

Arg Arg His Pro

Lys Lys Tyr Glu

Pro Pro Ala Cys

1030
GIn
1045
Glu

1060

Leu
1075
Lys
1090
Ser

1105

1120

Leu
1135
Cys

1150

Val
1195
Val
1210
Asp

1225

Tyr

1255

Tyr Asn Glu

Ser Cys Leu

Val Ser Ser

Phe Gly Glu

Gln Thr Phe

Thr Asp Leu

Leu Glu Cys

Glu Asn Gln

Lys Pro Leu

Asp Thr Met

Glu Asp Gln

Phe Leu Gly

Tyr Ser Val

Thr Leu Glu

Gly Thr Val

Thr

Val

Arg

Pro

Thr

Leu

Pro

Thr

Ser

Lys

Leu

1035
Leu Thr Gln Cys
1050
Pro Lys Leu Asp

1065

Arg Gln Arg Met
1080
Ala Phe Lys Ala
1095
Asn Ala Asp Phe
1110
Lys Val Asn Lys

1125

Asp Asp Arg Ala
1140
Thr Ile Ser Ser
1155
Lys Lys Ala His
1170
Ala Asp Leu Pro

1185

Val Cys Lys Asn
1200
Phe Leu Tyr Glu
1215
Leu Leu Leu Arg
1230
Cys Cys Ala Glu

1245

Ala Glu Phe Gln

1260
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Pro Leu Val Glu Glu Pro Lys Asn Leu Val Lys Thr Asn Cys Asp
1265 1270 1275

Leu Tyr Glu Lys Leu Gly Glu Tyr Gly Phe Gln Asn Ala Ile Leu
1280 1285 1290

Val Arg Tyr Thr Gln Lys Ala Pro Gln Val Ser Thr Pro Thr Leu

1295 1300 1305

Val Glu Ala Ala Arg Asn Leu Gly Arg Val Gly Thr Lys Cys Cys
1310 1315 1320

Thr Leu Pro Glu Asp Gln Arg Leu Pro Cys Val Glu Asp Tyr Leu
1325 1330 1335

Ser Ala Ile Leu Asn Arg Val Cys Leu Leu His Glu Lys Thr Pro
1340 1345 1350

Val Ser Glu His Val Thr Lys Cys Cys Ser Gly Ser Leu Val Glu

1355 1360 1365

Arg Arg Pro Cys Phe Ser Ala Leu Thr Val Asp Glu Thr Tyr Val
1370 1375 1380

Pro Lys Glu Phe Lys Ala Glu Thr Phe Thr Phe His Ser Asp Ile
1385 1390 1395

Cys Thr Leu Pro Glu Lys Glu Lys Gln Ile Lys Lys Gln Thr Ala
1400 1405 1410

Leu Ala Glu Leu Val Lys His Lys Pro Lys Ala Thr Ala Glu Gln

1415 1420 1425

Leu Lys Thr Val Met Asp Asp Phe Ala Gln Phe Leu Asp Thr Cys
1430 1435 1440

Cys Lys Ala Ala Asp Lys Asp Thr Cys Phe Ser Thr Glu Gly Pro
1445 1450 1455

Asn Leu Val Thr Arg Cys Lys Asp Ala Leu Ala
1460 1465

<210> 16

<211> 23

<212> PRT

<213> Artificial Sequence
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<220><223> ENPP5 Protein Export Signal Sequence
<220><221> MISC_FEATURE

<222> (23)..(23)

<223> X can be any amino acid
<400> 16
Met Thr Ser Lys Phe Leu Leu Val Ser Phe Ile Leu Ala Ala Leu Ser
1 5 10 15
Leu Ser Thr Thr Phe Ser Xaa
20
<210> 17
<211> 1079
<212> PRT
<213> Artificial Sequence
<220><223> ENPP51-Fc
<220><221> SIGNAL
<222> (22)..(23)
<223> C(leavage point of the signal peptide sequence
<220><221> MISC_FEATURE
<222> (853)..(1079)
<223> Indicate Fc sequence

<400> 17

Met Thr Ser Lys Phe Leu Leu Val Ser Phe Ile Leu Ala Ala Leu Ser
1 5 10 15
Leu Ser Thr Thr Phe Ser Gly Leu Lys Pro Ser Cys Ala Lys Glu Val
20 25 30
Lys Ser Cys Lys Gly Arg Cys Phe Glu Arg Thr Phe Gly Asn Cys Arg
35 40 45
Cys Asp Ala Ala Cys Val Glu Leu Gly Asn Cys Cys Leu Asp Tyr Gln

50 55 60

Glu Thr Cys Ile Glu Pro Glu His Ile Trp Thr Cys Asn Lys Phe Arg
65 70 75 80

Cys Gly Glu Lys Arg Leu Thr Arg Ser Leu Cys Ala Cys Ser Asp Asp
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Cys Lys Asp

Gly Glu Lys

115

Gln Cys Pro
130

Asp Gly Phe

145

Val

Ile Ser

Pro Val Tyr

Gly Leu Tyr
195
Pro Lys Met
210
Pro Glu Trp
225

Gly Leu Lys

Asn Gly

Phe Glu Glu

275

Asp Glu Arg
290

Ser Gly His

305

Gln Arg Val

Lys
100

Ser

Arg

Lys

Pro

180

Pro

Asn

Tyr

Ser

Phe

260

Arg

Pro

Ser

Asp

85

Gly Asp Cys

Trp Val

Gly Phe Glu
135
Ala Glu Tyr
150
Leu Lys Lys
165

Thr Lys Thr

Glu Ser His

Ala Ser Phe
215
Lys Gly Glu

230
Gly Thr Phe

245

Pro Asp

His Phe Tyr
295
Tyr Gly Pro

310

Gly Met Val

325

Cys

120

Thr

Leu

Cys

Phe

200

Ser

Pro

Phe

Tyr

Val

280

Thr

Val

90
Ile Asn
105

Pro Cys

Pro Pro

His Thr

Gly Thr

170

Pro Asn

185

Leu Lys

Ile Trp

Trp Pro

250

Lys Met

265

Leu Gln

Leu Tyr

Ser Ser

Tyr

Thr

Trp

155

Tyr

His

Asp

Ser

Val

235

Tyr

Trp

Leu

315

Gly Met Leu Met

330

Ser Ser Val
110
Ser Ile Asn

125

Leu Leu Phe

Thr Lys Asn

Tyr Ser

190

Asn Lys Met
205

Lys Glu Lys

220

Thr Ala Lys

Ser Asp Val

Asn Gly Ser
270
Leu Gln Leu
285
Glu Glu Pro
300

Val Ile Lys

Asp Gly Leu
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95

Cys

Ser

Leu

Met

175

Val

Tyr

Phe

Tyr

255

Val

Pro

Asp

Lys

335

Pro

Leu

Pro

160

Arg

Thr

Asp

Asn

Pro

Lys

Ser

Leu

320

Glu
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Leu Asn Leu His Arg Cys Leu Asn Leu

Met

Gly

Arg

385

Tyr

Arg

Leu

Asp

465

Tyr

Pro

Arg

545

Pro

Lys

Glu Gln
355
Asp Val

370

Pro Ser

Ala Arg

Leu Lys

435

Asn Pro
450

Asn Val

Phe Lys

Asn Leu

Thr His

515
Lys His
530

Asn Pro

Ile Glu

[le Ile

340

Gly

Lys

Asp

Asn

His

420

Pro

Ser

Phe

His

Met

500

Pro

Arg

Asp

Lys

Ser

Asn

Val

Leu

405

Phe

Leu

Ser

485

Cys

Ser

Lys

Asp

Phe

565

His

Cys Lys

Ile Lys

375

Pro Asp
390

Ser Cys

Leu Pro

Thr Phe

Arg Lys
455
Asn Met

470

Asp Leu

Leu Asn

Glu Val

535
Asn Leu
550

Gln Thr

Glu Thr

Lys
360

Val

Lys

Arg

Lys

Tyr

440

Tyr

Leu

His

520

His

Gly

Gln

345

Tyr

Tyr

Arg
425

Leu

Cys

Asp

Asn

505

Leu

Pro

Cys

Phe

Ile Leu

Ile Tyr

Tyr Gly

Tyr Ser

395
Pro Asn
410

Leu His

Asp Pro

Gly Ser

Leu Phe

475
Thr Phe
490

Leu Thr

Leu Lys

Leu Val

Ser Cys
555
Asn Leu

570

Ile Ser

Leu Asn

365

Pro Ala

380

Phe Asn

Gln His

Phe Ala

Gln Trp

445

Gly Phe
460

Val Gly

Glu Asn

Pro Ala

Asn Pro

525
Gln Cys
540

Asn Pro

Thr Val

Leu Pro Tyr Gly Arg Pro

Asp
350

Lys

Tyr

Phe

Lys

430

His

Tyr

Pro

510

Val

Pro

Ser

Ala

Arg
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His Gly

Tyr Leu

Arg Leu

400
Lys Pro
415

Ser Asp

Leu Ala

Gly Ser

Gly Pro

480

495

Asn Asn

Tyr Thr

Phe Thr

Ile Leu

560

Glu Glu

975

Val Leu
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Gln

Gly

Asp

625

Lys

Asn

Asp

705

Val

Leu

Leu

Ser

Leu

785

Asp

Thr

Lys Glu

595
Tyr Ser
610

Arg Asn

Asp Phe

Asn Asn

Lys Asn

675

Val Pro

690

Thr Leu

Ser Gly

Glu Asn

Ile Pro

755

Gln Thr

770

Pro His

Ser Ser

Asp Val

580

Asn

Asp

Arg

Thr

660

Ser

Met

Leu

Pro

Leu

740

Thr

Pro

Arg

Trp

Glu
820

Thr

Asp

Ser

645

Lys

Ser

Tyr

Arg

Val
725

Arg

His

Leu

Thr

Val

805

His

Ile Cys

Ile Leu
615
Phe Ser

630

Pro Leu

Val Ser

Gln Ser

695

Lys Tyr
710

Phe Asp

Gln Lys

Phe Phe

His Cys

775
Asp Asn
790

Glu Glu

Ile Thr

Leu
600

Met

Thr

Ser

Tyr

Tyr

680

Phe

Phe

Arg

Ser

Leu

Gly

585

Leu

Pro

Pro

665

Ser

Asp

Arg

745

Val

Asn

Leu

Leu

825

Ser

Leu

Asp

Val
650

Phe

Val

Tyr
730

Val

Leu

Leu

Ser

Met

810

Ser

Gln

Trp

Phe

635

His

Leu

Arg
715

Asp

Thr

Asp

Cys

795

Leu

Phe

590
His Gln Phe
605
Thr Ser Tyr
620

Ser Asn Cys

Lys Cys Ser

Ser Pro Pro

670

Leu Leu Thr
685

Trp Arg Tyr

700

Asn Gly Val

Gly Arg Cys

Arg Asn Gln

750

Ser Cys Lys

765

Thr Leu Ala

780

Val His Gly

His Arg Ala

Tyr Gln Gln

830
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Met

Thr

Leu

Phe

655

Thr

Phe

Asn

Asp

735

Asp

Phe

Lys

Arg

815

Arg

Ser

Val

Tyr

640

Tyr

Leu

Asn

His

Val

720

Ser

Thr

His

800

Lys

ZIHSd 10-2023-0047334



Glu

Ser

865

Asp

Asp

Asn

Trp

945

Pro

Asn

Lys

Tyr

Val

Thr

Pro Val Ser Asp Ile Leu Lys Leu Lys Thr His Leu Pro Thr Phe
835 840 845
GIn Glu Asp Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
850 855 860
Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
870 875 880
Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val

885 890 895

Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
900 905 910
Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr
915 920 925
Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp
930 935 940
Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu

950 955 960

Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
965 970 975
Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys

980 985 990

GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp

995 1000 1005
Ala Val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr

1010 1015 1020

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
1025 1030 1035

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln GIn Gly Asn
1040 1045 1050

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr
1055 1060 1065

GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys

1070 1075
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ZIHSd 10-2023-0047334

<210> 18

<211> 1082

<212> PRT

<213> Artificial Sequence

<220><223> ENPP71-Fc Amino Acid Sequence

<220><221> SIGNAL

<222> (22)..(23)

<223> C(leavage point of the signal peptide sequence
<220><221> MISC_FEATURE

<222> (856)..(1082)

<223> Indicate Fc sequence

<400> 18

Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu
1 5 10 15

Ala Pro Gly Ala Gly Ala Gly Leu Lys Pro Ser Cys Ala Lys Glu Val

20 25 30

Lys Ser Cys Lys Gly Arg Cys Phe Glu Arg Thr Phe Gly Asn Cys Arg
35 40 45
Cys Asp Ala Ala Cys Val Glu Leu Gly Asn Cys Cys Leu Asp Tyr Gln
50 55 60
Glu Thr Cys Ile Glu Pro Glu His Ile Trp Thr Cys Asn Lys Phe Arg
65 70 75 80
Cys Gly Glu Lys Arg Leu Thr Arg Ser Leu Cys Ala Cys Ser Asp Asp

85 90 95

Cys Lys Asp Lys Gly Asp Cys Cys Ile Asn Tyr Ser Ser Val Cys Gln
100 105 110
Gly Glu Lys Ser Trp Val Glu Glu Pro Cys Glu Ser Ile Asn Glu Pro
115 120 125
Gln Cys Pro Ala Gly Phe Glu Thr Pro Pro Thr Leu Leu Phe Ser Leu
130 135 140

Asp Gly Phe Arg Ala Glu Tyr Leu His Thr Trp Gly Gly Leu Leu Pro
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145

Val Ile Ser

Pro Val Tyr

Gly Leu Tyr
195
Pro Lys Met

210

Pro Glu Trp
225

Gly Leu Lys

Asn Gly Ile

Phe Glu Glu

275

Asp Glu Arg
290

Ser Gly His

305

Gln Arg Val

Leu Asn Leu

Met Glu Gln

355

Gly Asp Val
370

Arg Pro Ser

385

Lys

Pro

180

Pro

Asn

Tyr

Ser

Phe

260

Arg

Pro

Ser

Asp

His
340

Lys

Asp

Leu
165

Thr

Lys

245

Pro

His

Tyr

325

Arg

Ser

Asn

Val

150

Lys

Lys

Ser

Ser

230

Thr

Asp

Leu

Phe

310

Met

Cys

Cys

Pro

390

Lys

Thr

His

Phe

215

Phe

Tyr

295

Pro

Val

Leu

Lys

Lys
375

Asp

Cys

Phe

200

Ser

Pro

Phe

Tyr

Val

280

Thr

Val

Asn

Lys
360

Val

Lys

Gly

Pro

185

Leu

Trp

Lys

265

Leu

Leu

Ser

Met

Leu

345

Tyr

Tyr

155

Thr Tyr
170

Asn His

Ile Asp

Lys Ser

Trp Val

235
Pro Gly
250

Met Tyr

Gln Trp

Tyr Leu

Ser Glu
315
Leu Met

330

Ile Leu

Ile Tyr

Tyr Gly

Tyr Ser

395

Thr

Tyr

Asn

Lys

220

Thr

Ser

Asn

Leu

300

Val

Asp

Leu

Pro
380

Phe

Lys Asn

Ser Ile

190

Lys Met

205

Glu Lys

Ala Lys

Asp Val

Gly Ser

270

Gln Leu

Glu Pro

Ile Lys

Gly Leu

Ser Asp

350

Asn Lys

365

Asn Tyr
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Met

175

Val

Tyr

Phe

Tyr

255

Val

Pro

Asp

Lys

335

His

Tyr

Arg

Glu

160

Arg

Thr

Asp

Asn

Pro

Lys

Ser

Leu

320

Leu

Leu

Gly
400
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Ile Ala Arg

Tyr Leu Lys

Arg Ile Glu

435

Leu Asn Pro
450

Asp Asn Val

465

Gly Phe Lys

Tyr Asn Leu

Gly Thr His
515
Pro Lys His

530

Arg Asn Pro
545

Pro Ile Glu

Lys Ile Ile

Gln Lys Glu

595

Gly Tyr Ser
610

Asp Arg Asn

625

Gln Asp Phe

Asn Leu

405

His Phe
420

Pro Leu

Ser Glu

Phe Ser

His Gly

485
Met Cys
500

Gly Ser

Pro Lys

Arg Asp

Asp Phe

565

Lys His

580

Asn Thr

Gln Asp

Asp Ser

Arg Ile

Ser Cys

Leu Pro

Thr Phe

Arg Lys

455

Asn Met

470

Asp Leu

Leu Asn

535

Asn Leu
550

Gln Thr

Glu Thr

Ile Cys

Ile Leu

615
Phe Ser
630

Pro Leu

Arg Glu Pro

410

Lys Arg Leu
425

Tyr Leu Asp

440

Tyr Cys Gly

Gln Ala Leu

Ala Asp Thr
490
Leu Asn Leu
505
His Leu Leu
520

His Pro Leu

Gly Cys Ser

GIn Phe Asn

570

Leu Pro Tyr
585

Leu Leu Ser

600

Met Pro Leu

Thr Glu Asp

Ser Pro Val

Asn

His

Pro

Ser

Phe

475

Phe

Thr

Lys

Val

Cys
555

Leu

Trp

Phe
635

His

Gln His Phe

Phe Ala Lys
430
Gln Trp Gln
445
Gly Phe His
460

Val Gly Tyr

Glu Asn Ile

Pro Ala Pro

510

Asn Pro Val
925

Gln Cys Pro

540

Asn Pro Ser

Thr Val Ala

Arg Pro Arg
590
His Gln Phe

605

Thr Ser Tyr
620

Ser Asn Cys

Lys Cys Ser
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Lys Pro

415

Ser Asp

Leu Ala

Gly Ser

Gly Pro

480

Glu Val

495

Asn Asn

Tyr Thr

Phe Thr

975

Val Leu

Met Ser

Thr Val

Leu Tyr
640

Phe Tyr
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Lys

Asn

Asp
705

Val

Leu

Leu

Ser

Leu

785

Asp

Thr

Ser

Pro
865

Lys

Asn

Lys

Val

690

Thr

Ser

770

Pro

Ser

Asp

Pro

Pro

Asn

Asn
675

Pro

Leu

Asn

Pro

755

Thr

His

Ser

Val

Val

835

Pro

Lys

645
Thr Lys

660

Ser Ser

Met Tyr

Leu Arg

Pro Val

725

Leu Arg
740

Thr His

Pro Leu

Arg Thr

Trp Val

805
Glu His
820

Ser Asp

Asp Leu

Glu Leu

Asp Thr

885

Val Ser

Gln Ser

695
Lys Tyr
710

Phe Asp

Gln Lys

Phe Phe

His Cys

775

Asp Asn

790

Ile Thr

Ile Leu

Ile Asn

855

Leu Gly
870

Leu Met

Tyr

Tyr
680

Phe

Phe

Arg

Ser

Leu

Lys
840

Asp

Gly

Ile

650
Gly Phe

665

Ser Glu

Gln Val

Asp Tyr

730

Arg Val
745

Val Leu

Asn Leu

Glu Ser

Leu Met

810
Leu Ser
825

Leu Lys

Lys Thr

Pro Ser

Ser Arg

890

Leu

Arg
715

Asp

Thr

Asp

Cys

795

Leu

Phe

Thr

His

Val

875

Thr

Ser

Leu

Trp

700

Asn

Arg

Ser

Thr

780

Val

His

Tyr

His

Thr
860

Phe

Pro

Pro Pro

670

Leu Thr
685

Arg Tyr

Gly Val

Arg Cys

Asn Gln

750
Cys Lys
765

Leu Ala

His Gly

Arg Ala

Gln Gln

830

Leu Pro

845

Cys Pro

Leu Phe

Glu Val
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655

Thr

Phe

Asn

Asp

735

Asp

Phe

Lys

Arg

815

Arg

Thr

Pro

Pro

Thr

895

Leu

Asn

His

Val

720

Ser

Thr

His

800

Lys

Phe

Cys

Pro
880

Cys
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Val Val Val Asp

900

Val Ser His Glu Asp Pro Glu Val Lys

905

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys

915

Glu Gln Tyr Asn
930

His Gln Asp Trp

945

Lys Ala Leu Pro

Gln Pro Arg Glu

980

Met Thr Lys Asn

995

920 925

Ser Thr Tyr Arg Val Val Ser Val Leu

940

Leu Asn Gly Lys Glu Tyr Lys Cys Lys

955

Ala Pro Ile Glu Lys Thr Ile Ser Lys

970

Pro Gln Val Tyr Thr Leu Pro Pro Ser

985

GIn Val Ser Leu Thr Cys Leu Val Lys

Phe Asn Trp
910

Pro Arg Glu

Thr Val Leu

Val Ser Asn

960

Ala Lys Gly
975

Arg Glu Glu

990

Gly Phe Tyr

1000 1005

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro Glu

1010

1015 1020

Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser

1025

1030 1035

Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser

1040

GIn Gly Asn Val Phe Ser Cys

1055

Asn His Tyr Thr Gln Lys Ser

1070
<210> 19
<211> 849

<212> PRT

<213> Artificial Sequence

1045 1050

Asp Gly Ser

Arg Trp Gln

Ser Val Met His Glu Ala Leu His

1060 1065

Leu Ser Leu Ser Pro Gly Lys

1075 1080

<220><223> ENPP71 (lacking NPP1 N-Terminus GLK) Amino Acid Sequence

<220><221> SIGNAL
<222> (22)..(23)

<223> C(leavage point of the signal peptide sequence
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<400> 19

Met Arg Gly Pro Ala Val Leu Leu

1 5
Ala Pro Gly Ala Gly Ala Pro Ser
20
Lys Gly Arg Cys Phe Glu Arg Thr
35 40
Ala Cys Val Glu Leu Gly Asn Cys
50 55

Ile Glu Pro Glu His Ile Trp Thr

65 70
Lys Arg Leu Thr Arg Ser Leu Cys
85
Lys Gly Asp Cys Cys Ile Asn Tyr
100
Ser Trp Val Glu Glu Pro Cys Glu
115 120

Ala Gly Phe Glu Thr Pro Pro Thr

130 135
Arg Ala Glu Tyr Leu His Thr Trp
145 150
Lys Leu Lys Lys Cys Gly Thr Tyr
165
Pro Thr Lys Thr Phe Pro Asn His
180

Pro Glu Ser His Gly Ile Ile Asp

195 200

Asn Ala Ser Phe Ser Leu Lys Ser
210 215

Tyr Lys Gly Glu Pro Ile Trp Val

225 230

Thr

Cys

25

Phe

Cys

Cys

Ser
105

Ser

Leu

Thr

Tyr

185

Asn

Lys

Thr

Val

10

Gly

Leu

Asn

Cys
90

Ser

Leu

Lys
170

Ser

Lys

Ala

Ala

Lys

Asn

Asp

Lys

75

Ser

Val

Asn

Phe

Leu
155

Asn

Met

Lys

Lys

235

Leu Ala Thr

Glu Val Lys
30
Cys Arg Cys
45
Tyr Gln Glu
60

Phe Arg Cys

Asp Asp Cys

Cys Gln Gly

110

Glu Pro Gln
125

Ser Leu Asp

140

Leu Pro Val

Met Arg Pro

Val Thr Gly
190

Tyr Asp Pro

205
Phe Asn Pro
220

Tyr Gln Gly
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Leu

15

Ser

Asp

Thr

Lys

95

Cys

Val
175

Leu

Lys

Leu

Leu

Cys

Cys

80

Asp

Lys

Pro

Phe

Ser

160

Tyr

Tyr

Met

Trp

Lys

240
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Ser Gly Thr

Phe Pro Asp

Arg Ile Leu
275
Pro His Phe
290
Ser Tyr Gly
305

Asp Gly Met

His Arg Cys

Gly Ser Cys

355

Lys Asn Ile
370

Asp Val Pro

385

Asn Leu Ser

His Phe Leu

Pro Leu Thr
435

Ser Glu Arg

450
Phe Ser Asn

465

Phe

Tyr

Pro

Val

Leu

340

Lys

Lys

Asp

Cys

Pro

420

Phe

Lys

Met

Phe
245

Tyr

Val

Thr

Val

325

Asn

Lys

Val

Lys

Arg

405

Lys

Tyr

Tyr

Gln

His Gly Ile Glu Ala

Trp Pro Gly

Lys Met Tyr

Leu Gln Trp
280
Leu Tyr Leu
295
Ser Ser Glu
310

Met Leu Met

Leu Ile Leu

Tyr Ile Tyr
360

Ile Tyr Gly
375

Tyr Tyr Ser

390

Glu Pro Asn

Arg Leu His

Leu Asp Pro
440

Cys Gly Ser

455
Ala Leu Phe
470

Asp Thr Phe

Ser Asp
250

Asn Gly

265

Leu Gln

Val Ile

Asp Gly

330
Ile Ser
345

Leu Asn

Pro Ala

Phe Asn

GIn His

410
Phe Ala
425

Gln Trp

Gly Phe

Val Gly

Glu Asn

Val Glu Ile

Ser Val Pro

Leu Pro Lys
285
Pro Asp Ser
300
Lys Ala Leu
315

Leu Lys Glu

Asp His Gly

Lys Tyr Leu

365

Ala Arg Leu
380

Tyr Glu Gly

395

Phe Lys Pro

Lys Ser Asp

GIn Leu Ala
445

His Gly Ser

460
Tyr Gly Pro
475

Ile Glu Val

Asn Gly Ile
255

Phe Glu Glu

270

Asp Glu Arg

Ser Gly His

Gln Arg Val
320

Leu Asn Leu

335
Met Glu Gln
350

Gly Asp Val

Arg Pro Ser

Ile Ala Arg

400
Tyr Leu Lys
415
Arg Ile Glu
430

Leu Asn Pro

Asp Asn Val

Gly Phe Lys
480

Tyr Asn Leu
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Met

Gly

Pro

Arg

545

Asp

Lys

Asn

Asp
625

Arg

Thr

Ser

Met

Leu

705

Pro

Cys

Ser

Lys

530

Asp

Phe

His

Thr

Asp

610

Ser

Lys

Ser

Tyr

690

Arg

Val

Asp

Leu

515

Asn

Phe

Pro

Val

Lys

Phe

Leu
500

Asn

Val

Leu

Thr

Thr

580

Cys

Leu

Ser

Leu

Ser

660

Ser

Tyr

Asp

485

Leu

His

His

565

Leu

Leu

Met

Thr

Ser

645

Tyr

Tyr

Phe

Phe

725

Asn Leu Thr Pro
505

Leu Leu Lys Asn

520
Pro Leu Val GIn
535
Cys Ser Cys Asn
550

Phe Asn Leu Thr

Pro Tyr Gly Arg

585
Leu Ser Gln His
600
Pro Leu Trp Thr
615
Glu Asp Phe Ser
630

Pro Val His Lys

Gly Phe Leu Ser
665
Ser Glu Ala Leu
680
Gln Val Ile Trp
695

Glu Glu Arg Asn

710

Asp Tyr Asp Gly

490

495

Ala Pro Asn Asn Gly Thr

Pro Val

Cys Pro

Pro Ser

555
Val Ala
570

Pro Arg

Gln Phe

Ser Tyr

Asn Cys

635

Cys Ser

650

Pro Pro

Leu Thr

Arg Tyr

Gly Val

715
Arg Cys

730

Tyr

Phe

540

Val

Met

Thr

620

Leu

Phe

Thr

Phe

700

Asn

Asp

Thr

525

Thr

Leu

Leu

Ser

605

Val

Tyr

Tyr

Leu

Asn

685

His

Val

Ser

510

Pro

Arg

Pro

Lys

Asp

Lys

Asn

670

Asp

Val

Leu
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Lys

Asn

575

Lys

Tyr

Arg

Asp

Asn

655

Lys

Val

Thr

Ser

Glu

735

His

His

Pro

Ser

Asn

Phe

640

Asn

Asn

Pro

Leu

720

Asn
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Leu Arg Gln Lys Arg Arg Val Ile Arg Asn Gln
740 745
Thr His Phe Phe Ile Val Leu Thr Ser Cys Lys
755 760

Pro Leu His Cys Glu Asn Leu Asp Thr Leu Ala

770 775
Arg Thr Asp Asn Ser Glu Ser Cys Val His Gly
785 790 795
Trp Val Glu Glu Leu Leu Met Leu His Arg Ala
805 810
Glu His Ile Thr Gly Leu Ser Phe Tyr Gln Gln
820 825

Ser Asp Ile Leu Lys Leu Lys Thr His Leu Pro

835 840

Asp

<210> 20

<211> 1079

<212> PRT

<213> Artificial Sequence

<220><223> ENPP71 (lacking NPP1 N-Terminus
<220><221> SIGNAL

<222> (22)..(23)

<223> C(leavage point of the signal peptide
<220><221> MISC_FEATURE

<222> (854)..(1079)

<223> Indicate Fc sequence

<400> 20

Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala

1 5 10

Ala Pro Gly Ala Gly Ala Pro Ser Cys Ala Lys

20 25

Glu Ile Leu Ile Pro
750
Asp Thr Ser Gln Thr
765

Phe Ile Leu Pro His

780
Lys His Asp Ser Ser
800
Arg Ile Thr Asp Val
815
Arg Lys Glu Pro Val
830

Thr Phe Ser Gln Glu

845

GLK) - Fc Amino Acid Sequence

sequence

Leu Ala Thr Leu Leu

15

Glu Val Lys Ser Cys

30
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Lys

65

Lys

Lys

Ser

Arg

145

Lys

Pro

Pro

Asn

Tyr

225

Ser

Phe

Arg

Gly Arg

35
Cys Val
50

Glu Pro

Arg Leu

Gly Asp

Trp Val

115

Gly Phe

130

Ala Glu

Leu Lys

Thr Lys

Glu Ser

195

Ala Ser

210

Lys Gly

Gly Thr

Pro Asp

Cys

Thr

Cys

100

Tyr

Lys

Thr

180

His

Phe

Phe

Ile

260

Phe Glu Arg Thr

Leu

His

Arg

85

Cys

Thr

Leu

Cys

165

Phe

Ser

Pro

Phe

245

Tyr

Ile Leu Ala Val

Gly Asn
55
Ile Trp

70

Ser Leu

Ile Asn

Pro Cys

Pro Pro

135

His Thr
150

Gly Thr

Pro Asn

Leu Lys

215
Ile Trp
230

Trp Pro

Lys Met

40

Cys

Thr

Cys

Tyr

120

Thr

Trp

Tyr

His

Asp

200

Ser

Val

Tyr

Phe Gly Asn Cys

Cys

Cys

Ser
105

Ser

Leu

Thr

Tyr

185

Asn

Lys

Thr

Ser

Asn

265

Leu Asp

Asn Lys

75

Cys Ser
90

Ser Val

Ile Asn

Leu Phe

Lys Asn
170

Ser Ile

Lys Met

Glu Lys

Ala Lys

235
Asp Val
250

Gly Ser

Tyr
60

Phe

Asp

Cys

Ser

140

Leu

Met

Val

Tyr

Phe
220

Tyr

Val

Arg Cys Asp Ala
45

GIn Glu Thr Cys

Arg Cys Gly Glu

80

Asp Cys Lys Asp
95
Gln Gly Glu Lys
110
Pro Gln Cys Pro
125

Leu Asp Gly Phe

Pro Val Ile Ser
160
Arg Pro Val Tyr
175
Thr Gly Leu Tyr
190
Asp Pro Lys Met

205

Asn Pro Glu Trp

GIn Gly Leu Lys

240

Ile Asn Gly Ile
255

Pro Phe Glu Glu

270

Leu Gln Trp Leu Gln Leu Pro Lys Asp Glu Arg

- 259 -

ZIHSd 10-2023-0047334



Pro

Ser

305

Asp

His

Lys

Asp

385

Asn

His

Pro

Ser

Phe
465

His

Met

275
His Phe
290

Tyr Gly

Gly Met

Arg Cys

Ser Cys

355
Asn
370

Val Pro

Leu Ser

Phe Leu

Leu Thr

435

Glu Arg

450

Ser Asn

Cys Asp

Tyr

Pro

Val

Leu

340

Lys

Lys

Asp

Cys

Pro

420

Phe

Lys

Met

Leu

500

Thr

Val

325

Asn

Lys

Val

Lys

Arg

405

Lys

Tyr

Tyr

485

Leu

Gly Ser Leu Asn His

515

280
Leu Tyr Leu
295
Ser Ser Glu
310

Met Leu Met

Leu Ile Leu

Tyr

Tyr Tyr Ser

390

Glu Pro Asn

Arg Leu His

Leu Asp Pro
440
Cys Gly Ser

455

Ala Leu Phe
470

Asp Thr Phe

Asn Leu Thr

Leu Leu Lys

520

Glu Glu Pro
Val Ile Lys

315
Asp Gly Leu

330

[le Ser Asp

Leu Asn Lys

Phe Asn Tyr

395

GIn His Phe
410

Phe Ala Lys

425

Gln Trp Gln

Gly Phe His

Val Gly Tyr
475
Glu Asn Ile
490
Pro Ala Pro
505

Asn Pro Val

285
Asp Ser Ser
300

Ala Leu Gln

Lys Glu Leu

His Gly Met
350
Tyr Leu Gly
365
Arg Leu Arg
380

Glu Gly Ile

Lys Pro Tyr

Ser Asp Arg

430

Leu Ala Leu
445

Gly Ser Asp

460

Gly Pro Gly

Glu Val Tyr

Asn Asn Gly

510

Tyr Thr Pro

525
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Gly His

Arg Val

320

Asn Leu

335

Glu Gln

Asp Val

Pro Ser

Ala Arg

400

Leu Lys

415

Asn Pro

Asn Val

Phe Lys

430
Asn Leu
495

Thr His

Lys His
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Pro Lys Glu Val

Arg
545

Asp

Lys

Asn

Asp
625

Arg

Thr

Ser

Met

Leu

705

Pro

Leu

Thr

530

Asp

Phe

His

Thr

Asp

610

Ser

Lys

Ser

Tyr

690

Arg

Val

Arg

His

Asn

Phe

Pro

Val

Lys

Phe

Phe

755

Leu

Thr

Thr

580

Cys

Leu

Ser

Leu

Ser

660

Ser

Tyr

Asp

Lys
740

Phe

Pro Leu His Cys

His

565

Leu

Leu

Met

Thr

Ser

645

Tyr

Tyr

Phe

Phe
725

Arg

Pro Leu

535
Cys Ser
550

Phe Asn

Pro Tyr

Leu Ser

Pro Leu

615
Glu Asp
630

Pro Val

Gly Phe

Ser Glu

Gln Val

695

Val

Cys

Leu

Gly

600

Trp

Phe

His

Leu

Gln

Asn

Thr

Arg

585

His

Thr

Ser

Lys

Ser
665

Leu

Trp

Glu Glu Arg Asn

710

Asp Tyr

Arg Val

Asp

Ile Val Leu Thr

760

Arg
745

Ser

Glu Asn Leu Asp Thr

Cys

Pro

Val

570

Pro

Ser

Asn

Cys

650

Pro

Leu

Arg

Gly

Arg

730

Asn

Cys

Leu

Pro

Ser

555

Arg

Phe

Tyr

Cys

635

Ser

Pro

Thr

Tyr

Val

715

Cys

Lys

Ala

Phe

540

Val

Met

Thr

620

Leu

Phe

Thr

Phe

700

Asn

Asp

Asp

Phe

Thr

Leu

Leu

Ser

605

Val

Tyr

Tyr

Leu

Asn

685

His

Val

Ser

Thr
765

Ile

Arg Asn

Pro Ile

Lys Ile

575

Gln Lys

590

Gly Tyr

Asp Arg

Gln Asp

Lys Asn

655

Asn Lys

670

Asp Thr

Val Ser

Leu Glu

Leu Ile

750

Ser Gln

Leu Pro
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Pro

Ser

Asn

Phe

640

Asn

Asn

Pro

Leu

720

Asn

Pro

Thr

His
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770

Arg Thr
785

Trp Val

Ser Asp

Asp Leu

850
Glu Leu
865

Asp Thr

Asp Val

Gly Val

Asn Ser

930
Trp Leu
945

Pro Ala

Glu Pro

Asn Gln

Ile Ala Val Glu Trp Glu Ser

1010

Asp Asn

Glu Glu

Ile Thr

820

Ile Leu

835

Ile Asn

Leu Gly

Leu Met

Ser His

900

Glu Val
915

Thr Tyr

Asn Gly

Pro Ile

GIn Val
980
Val Ser

995

Ser

Leu

805

Lys

Asp

His

Arg

Lys

965

Tyr

Leu

790

Leu

Leu

Leu

Lys

Pro

870

Ser

Asp

Asn

Val

950

Lys

Thr

Thr

775

Ser

Met

Ser

Lys

Thr

855

Ser

Arg

Pro

Val
935

Tyr

Thr

Leu

Cys

Cys

Leu

Phe

Thr

840

His

Val

Thr

Lys
920

Ser

Lys

Pro

Leu Val Lys Gly Phe Tyr

1000

Val

His

Tyr

825

His

Thr

Phe

Pro

Val

905

Thr

Val

Cys

Ser

Pro

985

His

Arg

810

Leu

Cys

Leu

890

Lys

Lys

Leu

Lys

Lys

970

Ser

780

Gly Lys His
795

Ala Arg Ile

Gln Arg Lys

Pro Thr Phe

845

Pro Pro Cys
860

Phe Pro Pro

875

Val Thr Cys

Phe Asn Trp

Pro Arg Glu
925
Thr Val Leu
940
Val Ser Asn
955

Ala Lys Gly

Arg Glu Glu

Asp

Thr

830

Ser

Pro

Lys

Val

Tyr

910

His

Lys

Met

990

Pro Ser Asp

1005

Ser Ser

800
Asp Val
815

Pro Val

Gln Glu

Ala Pro

Pro Lys

880
Val Val
895

Val Asp

Gln Tyr

Gln Asp

Ala Leu

960

Pro Arg

975

Thr Lys

Asn Gly Gln Pro Glu Asn Asn Tyr

1015

1020
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Lys Thr Thr Pro Pro Val

1025 1030

Tyr Ser Lys Leu Thr Val

1040 1045

Val Phe Ser Cys Ser Val Met

1055 1060
Thr Gln Lys Ser Leu Ser
1070 1075
<210> 21
<211> 1474
<212> PRT
<213> Artificial Sequence

<220><223>
<220><221

> SIGNAL

<222> (22)..(23)

<223> C(leavage point of the signal

<220><221> MISC_FEATURE

<222> (857)..(1474)

<220><221> MISC_FEATURE

<222> (857)..(1474)

<223> Indicate Albumin sequence

<400> 21

Met Arg Gly Pro Ala Val Leu Leu Thr

1 5

Ala Pro Gly Ala Gly Ala Pro Ser Cys
20 25

Lys Gly Arg Cys Phe Glu Arg Thr Phe

35 40

Ala Cys Val Glu Leu Gly Asn Cys Cys
50 95

Ile Glu Pro Glu His Ile Trp Thr Cys

65 70

Leu Asp Ser Asp Gly Ser

His Glu Ala Leu His

Phe Phe Leu

1035

Asp Lys Ser Arg Trp Gln Gln Gly Asn

1050
Asn His Tyr

1065

Leu Ser Pro Gly Lys

- ENPP71 (lacking NPP1 N-Terminus GLK) - ALB Amino Acid Sequence

peptide sequence

Val Ala Leu Ala Thr Leu Leu

10 15

Ala Lys Glu Val Lys Ser Cys
30

Gly Asn Cys Arg Cys Asp Ala

45
Leu Asp Tyr Gln Glu Thr Cys
60
Asn Lys Phe Arg Cys Gly Glu
75 80
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Lys

Lys

Ser

Arg
145

Lys

Pro

Pro

Asn

Tyr

225

Ser

Phe

Arg

Pro

Ser
305

Asp

Arg Leu

Gly Asp

Trp Val
115
Gly Phe

130

Leu Lys

Thr Lys

Glu Ser

195
Ala Ser
210

Lys Gly

Gly Thr

Pro Asp

Ile Leu

275

His Phe

290

Tyr Gly

Gly Met

Thr

Cys

100

Tyr

Lys

Thr
180

His

Phe

Phe

Tyr

Pro

Val

Arg
85

Cys

Thr

Leu

Cys

165

Phe

Ser

Pro

Phe

245

Tyr

Val

Thr

Val

Gly

Ser Leu

Ile Asn

Pro Cys

Pro Pro

135

His Thr

150

Gly Thr

Pro Asn

Leu Lys
215

Ile Trp

230

Trp Pro

Lys Met

Leu Gln

Leu Tyr

295

Cys

Tyr

120

Thr

Trp

Tyr

His

Asp

200

Ser

Val

Tyr

Trp

280

Ala

Ser

105

Ser

Leu

Thr

Tyr

185

Asn

Lys

Thr

Ser

Asn
265

Leu

Cys
90

Ser

Leu

Lys

170

Ser

Lys

Asp
250

Gly

Gln

Leu Glu Glu

Ser Ser Glu Val Ile

310

Ser

Val

Asn

Phe

Leu

155

Asn

Met

Lys

Lys

235

Val

Ser

Leu

Pro

Lys

315

Asp

Cys

Glu

Ser

140

Leu

Met

Val

Tyr

Phe

220

Tyr

Val

Pro

Asp

300

Ala

Asp Cys Lys Asp
95

GIn Gly Glu Lys

110
Pro Gln Cys Pro
125

Leu Asp Gly Phe

Pro Val Ile Ser
160

Arg Pro Val Tyr

175
Thr Gly Leu Tyr
190
Asp Pro Lys Met
205

Asn Pro Glu Trp

GIn Gly Leu Lys

240
Ile Asn Gly Ile
255
Pro Phe Glu Glu
270
Lys Asp Glu Arg
285

Ser Ser Gly His

Leu Gln Arg Val

320

Met Leu Met Asp Gly Leu Lys Glu Leu Asn Leu
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His Arg Cys Leu

Gly

Lys

Asp

385

Asn

His

Pro

Ser

Phe

465

His

Met

Pro

Arg

545

Asp

Ser

Asn

370

Val

Leu

Phe

Leu

450

Ser

Cys

Ser

Lys

530

Asp

Phe

340

Cys Lys

355

Ile Lys

Pro Asp

Ser Cys

Leu Pro

420
Thr Phe
435

Arg Lys

Asn Met

Asp Leu

500
Leu Asn
515

Glu Val

Asn Leu

Gln Thr

325

Asn

Lys

Val

Lys

Arg

405

Lys

Tyr

Tyr

485

Leu

His

His

Gln

565

Leu

Tyr

Tyr

390

Arg

Leu

Cys

470

Asp

Asn

Leu

Pro

Cys

550

Phe

330
Ile Leu Ile Ser
345

[le Tyr Leu Asn

Tyr Gly Pro Ala
375

Tyr Ser Phe Asn

Pro Asn Gln His
410

Leu His Phe Ala

425
Asp Pro Gln Trp
440
Gly Ser Gly Phe
455

Leu Phe Val Gly

Thr Phe Glu Asn

490
Leu Thr Pro Ala
505
Leu Lys Asn Pro
520
Leu Val Gln Cys
535

Ser Cys Asn Pro

Asn Leu Thr Val

570

Asp His Gly Met
350

Lys Tyr Leu Gly

365
Ala Arg Leu Arg
380
Tyr Glu Gly Ile
395

Phe Lys Pro Tyr

Lys Ser Asp Arg

430
GIn Leu Ala Leu
445
His Gly Ser Asp
460
Tyr Gly Pro Gly
475

Ile Glu Val Tyr

Pro Asn Asn Gly
510
Val Tyr Thr Pro
525
Pro Phe Thr Arg
540

Ser Ile Leu Pro

555

Ala Glu Glu Lys
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335

Glu

Asp

Pro

Ala

Leu

415

Asn

Asn

Phe

Asn

495

Thr

Lys

Asn

Ile

975

Val

Ser

Arg

400

Lys

Pro

Val

Lys

480

Leu

His

His

Pro

560

Ile
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Lys

Asn

Asp

625

Arg

Thr

Ser

Met

Leu

705

Pro

Leu

Thr

Pro

Arg

785

Trp

Glu

His

Thr

Asp

610

Ser

Lys

Ser

Tyr

690

Arg

Val

Arg

His

Leu

770

Thr

Val

His

Glu Thr
580

Ile Cys

Ile Leu

Phe Ser

Pro Leu

Val Ser

660

Gln Ser

Lys Tyr

Phe Asp

Gln Lys

740

Phe Phe

755

His Cys

Asp Asn

Glu Glu

Ile Thr

Leu Pro Tyr

Leu Leu Ser

Met Pro Leu

615
Thr Glu Asp
630
Ser Pro Val
645

Tyr Gly Phe

Tyr Ser Glu

Phe Gln Val

695

710
Phe Asp Tyr
725

Arg Arg Val

Ile Val Leu

Glu Asn Leu

775

Ser Glu Ser
790

Leu Leu Met

805

Gly Leu Ser

Gly Arg

585
GIn His
600

Trp Thr

Phe Ser

His Lys

Leu Ser

665

Ala Leu

Ile Trp

Arg Asn

Asp Gly

[le Arg

745

Thr Ser

760

Asp Thr

Cys Val

Leu His

Phe Tyr

Pro Arg

Gln Phe

Ser Tyr

Asn Cys

635
Cys Ser
650

Pro Pro

Leu Thr

Arg Tyr

Gly Val

715
Arg Cys
730

Asn Gln

Cys Lys

Leu Ala

His Gly

795

Arg Ala

810

Val

Met

Thr

620

Leu

Phe

Thr

Phe
700

Asn

Asp

Asp

Phe

780

Lys

Arg

Leu Gln

590
Ser Gly
605

Val Asp

Tyr Gln

Tyr Lys

Leu Asn

670

Asn Ile

685

His Asp

Val Val

Ser Leu

Ile Leu

750
Thr Ser
765

Ile Leu

His Asp

Ile Thr

GIn Gln Arg Lys Glu
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Lys Glu

Tyr Ser

Arg Asn

Asp Phe

640
Asn Asn
655

Lys Asn

Val Pro

Thr Leu

Ser Gly

720

Glu Asn

Ile Pro

Gln Thr

Pro His

Ser Ser

800

Asp Val

815

Pro Val
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Ser

Asp

Leu

865

Lys

Phe

Ser
945

Arg

Pro

Arg

Lys

820 825 830
Asp Ile Leu Lys Leu Lys Thr His Leu Pro Thr Phe Ser Gln Glu
835 840 845
Arg Ser Gly Ser Gly Gly Ser Met Lys Trp Val Thr Phe Leu Leu
850 855 860

Leu Phe Val Ser Gly Ser Ala Phe Ser Arg Gly Val Phe Arg Arg

870 875 880
Ala His Lys Ser Glu Ile Ala His Arg Tyr Asn Asp Leu Gly Glu
885 890 895
His Phe Lys Gly Leu Val Leu Ile Ala Phe Ser Gln Tyr Leu Gln
900 905 910
Cys Ser Tyr Asp Glu His Ala Lys Leu Val Gln Glu Val Thr Asp
915 920 925

Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Ala Asn Cys Asp Lys

930 935 940
Leu His Thr Leu Phe Gly Asp Lys Leu Cys Ala Ile Pro Asn Leu
950 955 960
Glu Asn Tyr Gly Glu Leu Ala Asp Cys Cys Thr Lys Gln Glu Pro
965 970 975
Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro Ser Leu

980 985 990

Pro Phe Glu Arg Pro Glu Ala Glu Ala Met Cys Thr Ser Phe Lys

995 1000 1005
Asn Pro Thr Thr Phe Met Gly His Tyr Leu His Glu Val Ala
1010 1015 1020
Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Tyr Tyr Ala
1025 1030 1035
GIn Tyr Asn Glu Ile Leu Thr Gln Cys Cys Ala Glu Ala Asp
1040 1045 1050
Glu Ser Cys Leu Thr Pro Lys Leu Asp Gly Val Lys Glu Lys

1055 1060 1065
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Ala Leu Val Ser Ser Val
1070

Gln Lys Phe Gly Glu Arg
1085

Leu Ser Gln Thr Phe Pro
1100

Leu Ala Thr Asp Leu Thr

1115

Asp Leu Leu Glu Cys Ala
1130

Met Cys Glu Asn Gln Ala
1145

Cys Asp Lys Pro Leu Leu
1160

Glu His Asp Thr Met Pro

1175

Phe Val Glu Asp Gln Glu
1190

Asp Val Phe Leu Gly Thr
1205

Pro Asp Tyr Ser Val Ser
1220

Glu Ala Thr Leu Glu Lys

1235

Cys Tyr Gly Thr Val Leu
1250

Pro Lys Asn Leu Val Lys
1265

Gly Glu Tyr Gly Phe Gln
1280

Lys Ala Pro Gln Val Ser

Arg
1075
Ala
1090
Asn
1105

Lys

1120
Asp
1135
Thr
1150
Lys

1165

1180
Val
1195
Phe
1210
Leu
1225

Cys

1240
Ala
1255
Thr
1270
Asn
1285

Thr

Gln Arg

Phe Lys

Ala Asp

Val Asn

Asp Arg

Ile Ser

Lys Ala

Asp Leu

Cys Lys

Leu Tyr

Leu Leu

Cys Ala

Glu Phe

Asn Cys

Ala Tle

Pro Thr

Met Lys

Ala Trp

Phe Ala

Lys Glu

Ser Lys

His Cys

Pro Ala

Asn Tyr

Glu Tyr

Arg Leu

Glu Ala

Gln Pro

Asp Leu

Leu Val

Leu Val

Cys Ser

Ala Val

Cys Cys

1125
Leu Ala
1140
Leu Gln
1155
Leu Ser

1170

1185

1200
Ser Arg
1215
Ala Lys
1230

Asn Pro

1245
Leu Val
1260
Tyr Glu
1275
Arg Tyr
1290

Glu Ala

ZIHSd 10-2023-0047334

Ser Met

Ala Arg

Thr Lys

His Gly

Lys Tyr

Thr Cys

Glu Val

Ala Asp

Ala Lys

Arg His

Lys Tyr

Pro Ala

Glu Glu

Lys Leu

Thr Gln

Ala Arg
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1295
Asn Leu
1310
Gln Arg
1325
Arg Val
1340

Thr Lys

Ser Ala

Lys Glu

Lys His

1415
Asp Asp
1430
Lys Asp
1445
Cys Lys
1460

Lys

Gly Arg Val Gly

Leu Pro Cys Val

Cys Leu Leu His

Cys Cys Ser Gly

Leu Thr Val Asp

Thr Phe Thr Phe

Lys Gln Ile Lys

Lys Pro Lys Ala

Phe Ala GIn Phe

Thr Cys Phe Ser

Asp Ala Leu Ala

<210> 22

<211> 1072

<212> PRT

<213

> Artificial Sequence

1360

1375
His
1390
Lys
1405

Thr

1420
Leu
1435
Thr
1450
Arg

1465

Lys Cys

Asp Tyr

Lys Thr

Leu Val

Thr Tyr

Ser Asp

Gln Thr

Ala Glu

Asp Thr

Cys

Leu

Pro

Glu

Val

Ile

Ala

Gln

Cys

Thr

Ser

Val

Arg

Pro

Cys

Leu

Leu

Cys

Glu Gly Pro Asn

Ser Trp

<220><223> ENPP7-NPP3-Fc¢ sequence

<220><221> SIGNAL

<222> (20)..(21)

Ser

His

1305
Leu Pro Glu Asp
1320
Ala Tle Leu Asn
1335
Ser Glu His Val
1350

Arg Pro Cys Phe

1365
Lys Glu Phe Lys
1380
Thr Leu Pro Glu
1395
Ala Glu Leu Val
1410

Lys Thr Val Met

1425
Lys Ala Ala Asp
1440
Leu Val Thr Arg
1455
Pro Gln Phe Glu

1470
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<223> C(leavage point of the signal

<220><221> MISC_FEATURE

<222>

<223>

<400> 22

(846)..(1072)

Indicate Fc sequence

Met Arg Gly Pro Ala Val Leu Leu Thr

1

5

Ala Pro Gly Ala Lys

Ser

Arg

Arg

65

Ser

Asn

Pro

Tyr

145

Pro

Ile

Leu

Phe Arg

35
Gly Asp
50

Ile Trp

Leu Cys

Asp Tyr

Cys Asp

115
Pro Val
130

Thr Trp

Ile His

Asn His

Ile Asp

195

Ser Ser

20

Gly

Cys

Met

Ser

Lys
100

Thr

Asp

Ser

Tyr

180

Asn

Lys

Leu

Cys

Cys

Cys

85

Ser

Leu

Thr

Lys

165

Thr

Asn

Glu

Gln Gly Ser Cys

25

Glu Asn Cys Arg
40
Trp Asp Phe Glu
55
Asn Lys Phe Arg
70

Ser Asp Asp Cys

Val Cys Gln Gly

GIn Gln Ser Gln
120
Phe Ser Met Asp
135
Leu Met Pro Asn

150

Tyr Met Arg Ala

Ile Val Thr Gly

185

Met Tyr Asp Val
200

GIn Asn Asn Pro

peptide sequence

Val Ala Leu Ala Thr Leu
10 15
Arg Lys Lys Cys Phe Asp

30

Cys Asp Val Ala Cys Lys
45
Asp Thr Cys Val Glu Ser
60

Cys Gly Glu Arg Leu Glu

Leu Gln Arg Lys Asp Cys

90 95

Glu Thr Ser Trp Leu Glu
110
Cys Pro Glu Gly Phe Asp
125
Gly Phe Arg Ala Glu Tyr
140
Ile Asn Lys Leu Lys Thr

155

Met Tyr Pro Thr Lys Thr
170 175
Leu Tyr Pro Glu Ser His
190
Asn Leu Asn Lys Asn Phe
205

Ala Trp Trp His Gly Gln
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Leu

Ala

Asp

Thr

80

Cys

Leu

Leu

Cys

160

Phe

Ser

Pro
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Met

225

Trp

Met

Leu

Met

Ser

305

Met

Met

Tyr

Phe

385

Lys

Arg

Val

Gly

210

Trp Leu

Pro Gly

Pro Tyr

Lys Trp

275

Tyr Phe

290

Ala Arg

Leu Met

Ile Leu

Glu Tyr

355

Phe Ser

Pro Asp

Leu His

Asp Gln
435
Gly Gly

450

Thr Ala

Ser Glu

Asn Gly

260

Leu Asp

Val Ile

Leu Ala

340

Met Thr

Pro Ala

Phe Asn

Gln His

405

Tyr Ala
420

Gln Trp

Asn His

215

Met Tyr
230

Val Ala

Ser Val

Leu Pro

Pro Asp

295
Lys Ala
310

Leu Lys

Asp His

Asp Tyr

Pro Arg

375
Ser Glu
390

Phe Lys

Lys Asn

Leu Ala

Gly Tyr

455

Gln Gly Leu Lys
235
Ile Asn Gly Ser
250
Pro Phe Glu Glu
265
Lys Ala Glu Arg

280

Ser Ser Gly His

Leu Gln Val Val

315

GIn Arg Asn Leu
330

Gly Met Asp Gln

345

Phe Pro Arg Ile
360

Ile Arg Ala His

Glu Ile Val Arg

395

Pro Tyr Leu Thr
410

Val Arg Ile Asp
425

Val Arg Ser Lys

440

Asn Asn Glu Phe

220

Phe

Arg

Pro

300

Asp

His

Thr

Asn

Asn

380

Asn

Pro

Lys

Ser

Arg

460

Pro

Arg

285

His

Asn

Tyr

Phe

365

Leu

Asp

Val

Asn
445

Ser

Thr

Ser

Ser

270

Phe

Cys

Cys

350

Phe

Pro

Ser

Leu

His

430

Thr

Met
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Tyr Phe

240
Ile Tyr
255

Thr Leu

Tyr Thr

Pro Val

Phe Gly

320

Val Asn

335

Asn Lys

Tyr Met

His Asp

Cys Arg

400

Pro Lys

415

Leu Phe

Asn Cys

Glu Ala
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Ile Phe Leu Ala His Gly

465

Pro

Leu

Phe

Cys

545

Asn

Cys

Arg

Ser

625

Val

Asn

Asp

Glu

Lys

Phe Glu Asn

GIn Pro Ala

500

Lys Val Pro
515

Ser Val Cys

530

Phe Cys Pro

Met Leu Asn

Leu Pro Phe
580
Leu Leu Tyr

595

Met Pro Met
610

Pro Leu Pro

Pro Pro Ser

[le Thr His

660

Ser Gln Tyr
675

Glu Phe Arg

690

His Ala Thr

470

485

Pro Asn

Phe Tyr

Gly Phe

His Leu

550
Leu Thr
565

Gly Arg

His Arg

Trp Ser

Pro Thr

630
Glu Ser
645

Gly Phe

Asp Ala

Lys Met

Pro Ser

Val Tyr

Asn Gly

Glu Pro

520

Ala Asn

535

Gln Asn

Gln Glu

Pro Arg

Glu Tyr

600

Ser Tyr
615

Val Pro

Gln Lys

Leu Tyr

Leu Ile
680
Trp Asp

695

Phe

Asn

Thr

505

Ser

Pro

Ser

Val
585

Val

Thr

Asp

Cys

Pro

665

Thr

Tyr

Glu Arg Asn Gly Val

Lys

Leu

490

His

His

Leu

Thr

570

Leu

Ser

Val

Cys

Ser

650

Pro

Ser

Phe

Asn

Glu Lys

475

Met Cys

Pro Thr

540

Gln Leu
555

Thr Ala

Gln Lys

Gly Phe

Pro Gln

620
Leu Arg
635

Phe Tyr

Ala Ser

Asn Leu

His Ser
700

Val Val

Thr Glu Val

Asp Leu Leu

495

Leu Asn His
510

Glu Val Ser

Glu Ser Leu

Glu Gln Val

Thr Val Lys

575

Asn Val Asp
590

Gly Lys Ala

605

Leu Gly Asp

Ala Asp Val

Leu Ala Asp
655
Asn Arg Thr

670

Val Pro Met
685

Val Leu Leu

Ser Gly Pro
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480

Arg

Leu

Lys

Asp

Asn

560

Val

His

Met

Thr

Arg

640

Lys

Ser

Tyr

Ile

Ile
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705

Phe

Lys

Val

Val

785

Arg

His

Val
865

Thr

Lys

Ser

Lys

945

Asp

His

Leu

Trp

770

Phe

Leu

Leu

Thr

850

Phe

Pro

Val

Thr

Val
930

Cys

Tyr

Leu

Thr

755

Leu

Ser

Thr

Asp

Lys

835

Cys

Leu

Lys

Lys

915

Leu

Lys

Asn

740

Ser

Asp

Cys

Phe
820

Thr

Pro

Phe

Val

Phe

900

Pro

Thr

Val

Tyr

725

Asn

Cys

Val

Pro

His

805

Tyr

Tyr

Pro

Pro

Thr

885

Asn

Arg

Val

Ser

710

Asp Gly

Thr Asp

Lys Asn

Leu Pro

775

Glu Gly

790

Gln Asp

Leu Pro

Cys Pro

855

Pro Lys
870

Cys Val

Trp Tyr

His

Val

Lys

760

Phe

Lys

Arg

Lys

Thr

840

Pro

Val

Val

Phe Asp

730

Pro Ile
745

Ser His

Pro Glu

Val Arg

810
Val Gln
825

Phe Glu

Pro Glu

Lys Asp

Val Asp
890
Asp Gly

905

Glu Glu GIn Tyr Asn

Leu His
935
Asn Lys

950

920

715

Pro

Thr

Pro

795

Asp

Pro

Thr

Leu

Thr

875

Val

Val

Ser

Gln Asp Trp Leu

Ala

Leu Pro

Ala

955

Pro Asp

Thr His

Pro Glu

765

His Arg

780

Leu Trp

Val Glu

Val Ser

Thr Ile

Leu Gly
860

Leu Met

Ser His

Glu Val

Thr Tyr

925

Asn Gly
940

Pro Ile

Glu

Tyr

750

Asn

Pro

Val

Leu

830

Asp

His
910

Arg

Lys

Glu
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735

Phe

Cys

Thr

Leu

815

Lys

Pro

Ser

Asp

895

Asn

Val

Lys

720

Thr

Val

Pro

Asn

800

Thr

Leu

Thr

Ser

Arg
880

Pro

Val

Tyr

Thr
960
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[le Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
965 970 975
Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys

980 985 990

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
995 1000 1005

Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
1010 1015 1020

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
1025 1030 1035

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
1040 1045 1050

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
1055 1060 1065

Ser Pro Gly Lys
1070

<210> 23

<211> 1396

<212> PRT

<213> Artificial Sequence

<220><223> ENPP71-Albumin

<220><221> SIGNAL

<222> (23)..(24)

<223> C(leavage point of the signal peptide sequence

<220><221> MISC_FEATURE

<222> (857)..(1396)

<223> Indicate Fc sequence

<400> 23

Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu

1 5 10 15
Ala Pro Gly Ala Gly Leu Lys Pro Ser Cys Ala Lys Glu Val Lys Ser

20 25 30
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Cys

Cys

65

Asp

Lys

Pro

Phe

145

Ser

Tyr

Tyr

Met

Trp

225

Lys

Ile

Glu

Lys

Lys

Lys

Ser

130

Arg

Lys

Pro

Pro

Asn

210

Tyr

Ser

Phe

Arg

Gly Arg Cys

35

Cys

Arg

Trp

115

Leu

Thr

Lys

Pro

Ile

Val

Pro

Leu

Asp

100

Val

Phe

Lys

Lys

180

Ser

Ser

Thr

Asp

260

Leu

40

Phe Glu Arg Thr

Glu Leu Gly Asn Cys

Glu His

70
Thr Arg
85

Cys Cys

Glu Thr

Tyr Leu

150
Lys Cys
165

Thr Phe

His Gly

Phe Ser

Glu Pro

230
Phe Phe
245

Ile Tyr

Ala Val

55

Ile Trp

Ser Leu

Ile Asn

Pro Cys

120

Pro Pro

135

His Thr

Gly Thr

Pro Asn

200

Leu Lys

215

Ile Trp

Trp Pro

Lys Met

Leu Gln

Thr

Cys

Tyr

105

Thr

Trp

Tyr

His

185

Asp

Ser

Val

Tyr

265

Trp

Phe Gly Asn Cys Arg Cys Asp

Cys

Cys

90

Ser

Ser

Leu

Thr
170

Tyr

Asn

Lys

Thr

Ser

250

Leu Asp
60

Asn Lys

75

Cys Ser

Ser Val

Ile Asn

Leu Phe

Lys Asn

Ser Ile

Lys Met

Glu Lys

220
Ala Lys
235

Asp Val

45

Tyr Gln Glu Thr

Phe Arg Cys Gly

80
Asp Asp Cys Lys
95
Cys Gln Gly Glu
110
Glu Pro Gln Cys
125

Ser Leu Asp Gly

Leu Pro Val Ile
160
Met Arg Pro Val
175
Val Thr Gly Leu
190

Tyr Asp Pro Lys

205

Phe Asn Pro Glu

Tyr Gln Gly Leu
240
Glu Ile Asn Gly

255

Asn Gly Ser Val Pro Phe Glu

270

Leu Gln Leu Pro Lys Asp Glu
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Arg Pro

290
His Ser
305

Val Asp

Leu His

Val Lys
370

Ser Asp

385

Arg Asn

Lys His

Glu Pro

Pro Ser

450
Val Phe
465

Lys His

Leu Met

His Gly

275

His

Tyr

Arg

Ser

355

Asn

Val

Leu

Phe

Leu

435

Ser

Cys

Ser

515

Phe

Gly

Met

Cys
340

Cys

Pro

Ser

Leu

420

Thr

Arg

Asn

Asp
500

Leu

Tyr Thr Leu

295

Pro Val Ser
310

Val Gly Met

325

Leu Asn Leu

Lys Lys Tyr

Lys Val Ile

375

Asp Lys Tyr

390

Cys Arg Glu

405

Pro Lys Arg

Phe Tyr Leu

Lys Tyr Cys

Met Gln Ala

Leu Leu Asn

Asn His Leu

280

285

Tyr Leu Glu Glu Pro Asp Ser

Ser Glu

Leu Met

Ile Leu

345
Ile Tyr
360

Tyr Gly

Tyr Ser

Pro Asn

Leu His

425
Asp Pro
440

Gly Ser

Leu Phe

Thr Phe

Leu Thr

505

Leu Lys

520

Val

Asp

330

Leu

Pro

Phe

410

Phe

Gly

Val

Glu

490

Pro

Asn

300
Ile Lys Ala Leu
315

Gly Leu Lys Glu

Ser Asp His Gly

350

Asn Lys Tyr Leu
365

Ala Ala Arg Leu

395

His Phe Lys Pro

Ala Lys Ser Asp

430

Trp Gln Leu Ala
445

Phe His Gly Ser

=)

460
Gly Tyr Gly Pro
475

Asn Ile Glu Val

Ala Pro Asn Asn
510

Pro Val Tyr Thr

525

- 276 -

Ser

Leu

335

Met

Arg

Tyr

415

Arg

Leu

Asp

Tyr

495

Pro

Arg
320

Asn

Asp

Pro

400

Leu

Asn

Asn

Phe

480

Asn

Thr

Lys
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His Pro

530
Pro Arg
545

Glu Asp

Ile Lys

Glu Asn

Ser Gln

610

Asn Asp

625

Phe Arg

Asn Thr

Asn Ser

Pro Met

690

Leu Leu

705

Gly Pro

Asn Leu

Pro Thr

Thr Pro

Lys

Asp

Phe

His

Thr

595

Asp

Ser

Lys

Ser

675

Tyr

Arg

Val

Arg

His

755

Leu

Glu

Asn

Phe

Pro

Val

660

Lys

Phe

740

Phe

His

Val

Leu

Thr

565

Thr

Cys

Leu

Ser

Leu

645

Ser

Ser

Tyr

Asp

725

Lys

Phe

Cys

His Pro Leu Val
535

Gly Cys Ser Cys

550

Gln Phe Asn Leu

Leu Pro Tyr Gly

Leu Leu Ser Gln
600
Met Pro Leu Trp
615
Thr Glu Asp Phe
630

Ser Pro Val His

Tyr Gly Phe Leu
665
Tyr Ser Glu Ala
680
Phe Gln Val Ile
695

Ala Glu Glu Arg

710

Phe Asp Tyr Asp

Arg Arg Val Ile

745

[le Val Leu Thr
760

Glu Asn Leu Asp

Gln

Asn

Thr

570

Arg

His

Thr

Ser

Lys

650

Ser

Leu

Trp

Asn

730

Arg

Ser

Thr

Cys Pro

540
Pro Ser
555

Val Ala

Pro Arg

Gln Phe

Ser Tyr

620
Asn Cys
635

Cys Ser

Pro Pro

Leu Thr

Arg Tyr

700

Gly Val

715

Arg Cys

Asn Gln

Cys Lys

Leu Ala

Phe

Val

Met

605

Thr

Leu

Phe

Thr
685

Phe

Asn

Asp

Asp
765

Phe

Thr

Leu

Leu

590

Ser

Val

Tyr

Tyr

Leu

670

Asn

His

Val

Ser

750

Thr

Ile
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Arg

Pro

Lys

575

Asp

Lys

655

Asn

Asp

Val

Leu

735

Leu

Ser

Leu

Asn

Lys

Tyr

Arg

Asp

640

Asn

Lys

Val

Thr

Ser

720

Gln

Pro

ZIHSd 10-2023-0047334



His

785

Ser

Val

Val

Leu

865

Lys

Phe

Ser

945

Arg

Pro

Glu

770
Arg Thr Asp

Trp Val Glu

Glu His

Ser Asp

835
Asp Gly Gly
850
Leu Phe Val

Ala His Lys

His Phe Lys

900

Cys Ser Tyr

915

Ala Lys Thr
930

Leu His Thr

Glu Asn Tyr

Arg Asn Glu

980

Pro Phe Glu Arg Pro Glu Ala Glu Ala Met Cys Thr

995

Asn  Pro Thr Thr Phe Met

1010

Asn

Glu

805

Thr

Leu

Ser

Ser

Ser

885

Asp

Cys

Leu

965

Cys

775
Ser Glu Ser
790
Leu Leu Met

Gly Leu Ser

Lys Leu Lys

840

Gly Gly Ser

855

Gly Ser
870

Glu Ile

Leu Val Leu

Glu His
920
Val Ala Asp
935
Phe Gly Asp
950

Glu Leu Ala

Phe Leu Gln

1000

1015

Cys

Leu

Phe

825

Thr

Met

Phe

His

905

Lys

Glu

Lys

Asp

His

985

Val

His

810

Tyr

His

Lys

Ser

Arg

890

Leu

Ser

Leu

Cys

970

Lys

His
795

Arg

Leu

Trp

780

Gly

Ala

Pro

Val

860

Lys His

Arg Ile

Arg Lys

830

Thr Phe

845

Thr Phe

Arg Gly Val Phe

875

Tyr

Phe

Val

Cys
955

Cys

Asp

Asn

Ser

Thr

Asp

Gly His Tyr Leu His

Asp Leu

Gln Tyr

910

Glu Val

925

Asn Cys

Ile Pro

Lys Gln

Asn Pro

990

1005

1020
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Asp Ser
800
Thr Asp
815

Pro

Ser

Leu Leu

Thr Asp

Asp Lys

Asn Leu
960

Glu Pro

975

Ser Leu

Ser Phe Lys

Glu Val Ala
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Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Tyr Tyr Ala

1025 1030 1035

Glu Gln Tyr Asn Glu Ile Leu Thr Gln Cys Cys Ala Glu Ala Asp
1040 1045 1050

Lys Glu Ser Cys Leu Thr Pro Lys Leu Asp Gly Val Lys Glu Lys
1055 1060 1065

Ala Leu Val Ser Ser Val Arg Gln Arg Met Lys Cys Ser Ser Met
1070 1075 1080

Gln Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg

1085 1090 1095

Leu Ser GIn Thr Phe Pro Asn Ala Asp Phe Ala Glu Ile Thr Lys
1100 1105 1110

Leu Ala Thr Asp Leu Thr Lys Val Asn Lys Glu Cys Cys His Gly
1115 1120 1125

Asp Leu Leu Glu Cys Ala Asp Asp Arg Ala Glu Leu Ala Lys Tyr
1130 1135 1140

Met Cys Glu Asn Gln Ala Thr Ile Ser Ser Lys Leu Gln Thr Cys

1145 1150 1155

Cys Asp Lys Pro Leu Leu Lys Lys Ala His Cys Leu Ser Glu Val
1160 1165 1170

Glu His Asp Thr Met Pro Ala Asp Leu Pro Ala Ile Ala Ala Asp
1175 1180 1185

Phe Val Glu Asp Gln Glu Val Cys Lys Asn Tyr Ala Glu Ala Lys
1190 1195 1200

Asp Val Phe Leu Gly Thr Phe Leu Tyr Glu Tyr Ser Arg Arg His

1205 1210 1215

Pro Asp Tyr Ser Val Ser Leu Leu Leu Arg Leu Ala Lys Lys Tyr
1220 1225 1230

Glu Ala Thr Leu Glu Lys Cys Cys Ala Glu Ala Asn Pro Pro Ala
1235 1240 1245

Cys Tyr Gly Thr Val Leu Ala Glu Phe Gln Pro Leu Val Glu Glu
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1250

Pro Lys Asn Leu Val Lys

Gly Glu Tyr Gly Phe Gln

Lys Ala Pro Gln Val Ser

Asn Leu Gly Arg Val Gly

Gln Arg Leu Pro Cys Val

1325

Arg Val Cys Leu Leu His
1340

Thr Lys Cys Cys Ser Gly
1355

Ser Ala Leu Thr Val Asp
1370

Ala Glu Thr Phe Thr Phe

1385
<210> 24
<211> 1467

<212> PRT

1255

Thr

1270
Asn
1285
Thr
1300
Thr

1315

1330

1345

Ser

1360

1375

His

1390

<213> Artificial Sequence

Asn

Pro

Lys

Asp

Lys

Leu

Thr

Ser

<220><223> ENPP7-NPP3-Albumin

<220><221> SIGNAL

<222> (20)..(21)

Cys

Thr

Cys

Tyr

Thr

Val

Tyr

Asp

Asp Leu

Leu Val

Leu Val

Cys Thr

Leu Ser

Pro Val

Glu Arg

Val Pro

Ile Cys

1260

Tyr Glu Lys Leu

1275
Arg Tyr Thr Gln
1290
Glu Ala Ala Arg
1305
Leu Pro Glu Asp
1320

Ala Ile Leu Asn

1335
Ser Glu His Val
1350
Arg Pro Cys Phe
1365
Lys Glu Phe Lys
1380

Thr Leu

1395

<223> C(leavage point of the signal peptide sequence

<220><221> MISC_FEATURE

<222> (860)..(1467)

<223> Indicate Albumin sequence

<400> 24

Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu
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1

5

Ala Pro Gly Ala Lys

Ser

Arg

Arg

65

Ser

Asn

Pro

Tyr

145

Pro

Leu

Met
225

Trp

Phe Arg

35
Gly Asp
50

Ile Trp

Leu Cys

Asp Tyr

Cys Asp

115
Pro Val
130

Thr Trp

Ile His

Asn His

Ile Asp

195

Ser Ser

210

Trp Leu

Pro Gly

20

Gly

Cys

Met

Ser

Lys
100

Thr

Asp

Ser

Tyr

180

Asn

Lys

Thr

Ser

Leu

Cys

Cys

Cys

85

Ser

Leu

Thr

Lys
165

Thr

Asn

Glu

245

GIn Gly

Glu Asn

Trp Asp

55
Asn Lys
70

Ser Asp

Val Cys

Gln Gln

Phe Ser

135

Leu Met

150

Tyr Met

Ile Val

Met Tyr

GIn Asn

215
Met Tyr
230

Val Ala

10

Ser Cys Arg

25
Cys Arg Cys
40

Phe Glu Asp

Phe Arg Cys

Asp Cys Leu

90
Gln Gly Glu
105
Ser Gln Cys
120

Met Asp Gly

Pro Asn Ile

Arg Ala Met
170
Thr Gly Leu
185
Asp Val Asn
200

Asn Pro Ala

Gln Gly Leu

Ile Asn Gly

250

Lys

Asp

Thr

Thr

Pro

Phe

Asn

155

Tyr

Tyr

Leu

Trp

Lys
235

Ser

Lys Cys

Val Ala

45
Cys Val
60

Glu Arg

Arg Lys

Ser Trp

125
Arg Ala
140

Lys Leu

Pro Thr

Pro Glu

Asn Lys
205

Trp His

220

Phe Pro

Phe

30

Cys

Leu

Asp

Leu
110

Phe

Lys

Lys

Ser

190

Asn

Thr

Ser
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15

Asp

Lys

Ser

Cys

95

Asp

Tyr

Thr

Thr
175

His

Phe

Tyr

Ile

255

Ala

Asp

Thr

80

Cys

Leu

Leu

Cys

160

Phe

Ser

Pro

Phe
240

Tyr
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Met

Leu

Met

Ser

305

Met

Met

Tyr

Phe

385

Lys

Arg

Val

465

Pro

Ile GIln Pro Ala Pro

Pro Tyr

Lys Trp

275
Tyr Phe
290

Ala Arg

Leu Met

Ile Leu

Glu Tyr

355
Glu Gly
370

Phe Ser

Pro Asp

Leu His

Asp Gln

435
Gly Gly
450

Phe Leu

Phe Glu

Asn Gly Ser Val
260

Leu Asp Leu Pro

Glu Glu Pro Asp

295

Val Ile Lys Ala
310

Glu Gly Leu Lys

Leu Ala Asp His

340

Met Thr Asp Tyr

Pro Ala Pro Arg

375

Phe Asn Ser Glu
390

GIn His Phe Lys

405
Tyr Ala Lys Asn
420

GIn Trp Leu Ala

Asn His Gly Tyr
455

Ala His Gly Pro

470
Asn Ile Glu Val

485

Pro Phe Glu Glu Arg

Lys

280

Ser

Leu

Phe

360

Pro

Val

Val

440

Asn

Ser

Tyr

265

Ala

Ser

Arg

Met

345

Pro

Arg

Tyr

Arg

425

Arg

Asn

Phe

Asn

Asn Asn Gly Thr

Glu

Gly

Val

Asn
330

Asp

Arg

Val

Leu

410

Ser

Lys

Leu

490

Arg Pro

His Ala

300
Val Asp
315

Leu His

Gln Thr

Ile Asn

His Asn

380
Arg Asn
395

Thr Pro

Asp Lys

Lys Ser

Phe Arg

460

Glu Lys

475

Met Cys

Arg

285

His

Asn

Tyr

Phe

365

Leu

Asp

Val

Asn

445

Ser

Thr

Asp

Ser
270

Phe

Cys

Cys

350

Phe

Pro

Ser

Leu

His

430

Thr

Met

Leu

Thr

Tyr

Pro

Phe

Val

335

Asn

Tyr

His

Cys

Pro

415

Leu

Asn

Val

Leu

495

His Gly Ser Leu Asn His
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Leu

Thr

Val

320

Asn

Lys

Met

Asp

Arg

400

Lys

Phe

Cys

480

Arg

Leu
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Leu

Phe

Cys

545

Asn

Cys

Arg

Ser

625

Val

Asn

Asp

Lys
705

Phe

Lys

500
Lys Val Pro
515

Ser Val Cys

530

Phe Cys Pro

Met Leu Asn

Leu Pro Phe
580

Leu Leu Tyr

595
Met Pro Met
610

Pro Leu Pro

Pro Pro Ser

Ile Thr His

660
Ser Gln Tyr
675
Glu Phe Arg
690

His Ala Thr

Asp Tyr Asn

His Leu Ala

740

Phe

Gly

His

Leu

565

His

Trp

Pro

Asp

Lys

Tyr

725

Asn

Tyr Glu Pro
520

Phe Ala Asn

535
Leu Gln Asn
550

Thr Gln Glu

Arg Pro Arg

Arg Glu Tyr

600
Ser Ser Tyr
615
Thr Val Pro
630

Ser Gln Lys

Phe Leu Tyr

Ala Leu Ile
630
Met Trp Asp
695
Arg Asn Gly
710

Asp Gly His

Thr Asp Val

505

Ser

Pro

Ser

Val
585

Val

Thr

Asp

Cys

Pro

665

Thr

Tyr

Val

Phe

Pro

745

His

Leu

Thr

570

Leu

Ser

Val

Cys

Ser

650

Pro

Ser

Phe

Asn

Asp

730

Ile

Ala Glu Glu
525

Pro Thr Glu

540
Gln Leu Glu
555

Thr Ala Thr

GIn Lys Asn

Gly Phe Gly

605
Pro Gln Leu
620
Leu Arg Ala
635

Phe Tyr Leu

Ala Ser Asn

Asn Leu Val

685

His Ser Val
700

Val Val Ser

715

Ala Pro Asp

Pro Thr His

510

Val Ser Lys

Ser Leu Asp

GIn Val Asn

560

Val Lys Val
575

Val Asp His

590

Lys Ala Met

Gly Asp Thr

Asp Val Arg

640

Ala Asp Lys
655

Arg Thr Ser

670
Pro Met Tyr

Leu Leu

Gly Pro
720

Glu Ile Thr

735
Tyr Phe Val

750
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Val

Gly

Val

785

Arg

Ser

Phe

865

Phe

Leu

Tyr

Val

Cys

945

Pro

Gln

Pro

Leu Thr

755
Trp Leu
770

Glu Ser

Phe Thr

Leu Asp

Leu Lys

835

Gly Gly

850

Leu Leu

Arg Arg

Gly Glu

Leu Gln

915

Thr Asp

930

Asp Lys

Asn Leu

Glu Pro

Ser Leu

Ser Cys

Asp Val

Cys Pro

805
Phe Tyr
820

Thr Tyr

Gly Gly

Leu Leu

Glu Ala

885

900

Lys Cys

Phe Ala

Ser Leu

Arg Glu

965

Glu Arg

980

Pro Pro

Lys Asn

Leu Pro

775

Gln Asp

Leu Pro

Ser Gly

855
Phe Val
870

His Lys

Phe Lys

Ser Tyr

Lys Thr

935
His Thr
950

Asn Tyr

Lys Ser His Thr
760

Phe Ile Ile Pro

Lys Pro Glu Ala

795
Arg Val Arg Asp
810
Lys Val Gln Pro
825
Thr Phe Glu Thr
840

Gly Gly Gly Ser

Ser Gly Ser Ala

Ser Glu Ile Ala

Gly Leu Val Leu
905

Asp Glu His Ala

920

Cys Val Ala Asp

Leu Phe Gly Asp
955
Gly Glu Leu Ala

970

Pro Glu Asn Cys Pro

His
780

Leu

Val

Val

Thr

Met

860

Phe

His

Lys

940

Lys

Asp

Asn Glu Cys Phe Leu Gln His

Phe Glu Arg Pro Glu Ala Glu Ala Met Cys Thr

985

765

Arg Pro

Trp Val

Glu Leu

Ser Glu

830

Ile Gly

845

Lys Trp

Ser Arg

Arg Tyr

Ala Phe

910

Leu Val

925

Ser Ala

Leu Cys

Cys Cys

Lys Asp

990
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Thr Asn

Glu Glu

800
Leu Thr
815

Ile Leu

Gly Gly

Val Thr

Gly Val

880
Asn Asp
895

Ser Gln

Gln Glu

Ala Asn

Ala Ile

960
Thr Lys
975

Asp Asn
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Ser

Tyr

Lys

Ser

Val

Cys

Ser

Arg

Phe
1010
Val
1025

Tyr

1100
Thr
1115
His
1130
Lys
1145

Thr

1220

995

Lys Glu Asn Pro

Ala Arg Arg His

Ala Glu Gln Tyr

Asp Lys Glu Ser

Lys Ala Leu Val

Met Gln Lys Phe

Arg Leu Ser Gln

Lys Leu Ala Thr

Gly Asp Leu Leu

Tyr Met Cys Glu

Cys Cys Asp Lys

Val Glu His Asp

Asp Phe Val Glu

Lys Asp Val Phe

His Pro Asp Tyr

1000

Thr
1015
Pro
1030

Asn

1045
Cys
1060
Ser

1075

1090

Thr

1105
Asp

1120

1135
Asn
1150

Pro

1165
Thr
1180
Asp
1195
Leu
1210

Ser

1225

Thr Phe Met Gly

Tyr Phe Tyr Ala

Glu Ile Leu Thr

Leu Thr Pro Lys

Ser Val Arg Gln

Glu Arg Ala Phe

Phe Pro Asn Ala

Leu Thr Lys Val

Cys Ala Asp Asp

Gln Ala Thr Ile

Leu Leu Lys Lys

Met Pro Ala Asp

GIn Glu Val Cys

Gly Thr Phe Leu

Val Ser Leu Leu

1005
His Tyr Leu His
1020
Pro Glu Leu Leu
1035

GIn Cys Cys Ala

1050
Leu Asp Gly Val
1065
Arg Met Lys Cys
1080
Lys Ala Trp Ala
1095

Asp Phe Ala Glu

1110
Asn Lys Glu Cys
1125
Arg Ala Glu Leu
1140
Ser Ser Lys Leu
1155

Ala His Cys Leu

1170
Leu Pro Ala Ile
1185
Lys Asn Tyr Ala
1200
Tyr Glu Tyr Ser
1215

Leu Arg Leu Ala

1230
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Lys Lys Tyr Glu Ala Thr Leu Glu Lys Cys Cys Ala Glu Ala Asn
1235 1240 1245

Pro Pro Ala Cys Tyr Gly Thr Val Leu Ala Glu Phe Gln Pro Leu
1250 1255 1260

Val Glu Glu Pro Lys Asn Leu Val Lys Thr Asn Cys Asp Leu Tyr
1265 1270 1275

Glu Lys Leu Gly Glu Tyr Gly Phe Gln Asn Ala Ile Leu Val Arg

1280 1285 1290

Tyr Thr GIn Lys Ala Pro GIn Val Ser Thr Pro Thr Leu Val Glu
1295 1300 1305

Ala Ala Arg Asn Leu Gly Arg Val Gly Thr Lys Cys Cys Thr Leu
1310 1315 1320

Pro Glu Asp Gln Arg Leu Pro Cys Val Glu Asp Tyr Leu Ser Ala
1325 1330 1335

Ile Leu Asn Arg Val Cys Leu Leu His Glu Lys Thr Pro Val Ser

1340 1345 1350

Glu His Val Thr Lys Cys Cys Ser Gly Ser Leu Val Glu Arg Arg
1355 1360 1365

Pro Cys Phe Ser Ala Leu Thr Val Asp Glu Thr Tyr Val Pro Lys
1370 1375 1380

Glu Phe Lys Ala Glu Thr Phe Thr Phe His Ser Asp Ile Cys Thr
1385 1390 1395

Leu Pro Glu Lys Glu Lys GIn Ile Lys Lys Gln Thr Ala Leu Ala

1400 1405 1410

Glu Leu Val Lys His Lys Pro Lys Ala Thr Ala Glu Gln Leu Lys
1415 1420 1425

Thr Val Met Asp Asp Phe Ala Gln Phe Leu Asp Thr Cys Cys Lys
1430 1435 1440

Ala Ala Asp Lys Asp Thr Cys Phe Ser Thr Glu Gly Pro Asn Leu
1445 1450 1455

Val Thr Arg Cys Lys Asp Ala Leu Ala
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1460

<210> 25
<211> 1507

<212> PRT

1465

<213> Artificial Sequence

<220><223> ENPP7-ENPP3-Albumin

<220><221> SIGNAL

<222> (20)..(21)

<223> C(leavage point of the signal peptide

<220><221> MISC_FEATURE

<222> (900)..(1507)
<400> 25

Met Arg Gly Pro Ala
1 5
Ala Pro Gly Ala Lys

20

Ser Phe Arg Gly Leu
35
Arg Gly Asp Cys Cys
50
Arg Ile Trp Met Cys
65
Ser Leu Cys Ser Cys

85

Ala Asp Tyr Lys Ser
100
Asn Cys Asp Thr Ala
115
Pro Pro Val Ile Leu
130

Tyr Thr Trp Asp Thr

Val Leu Leu Thr Val Ala
10
Gln Gly Ser Cys Arg Lys

25

Glu Asn Cys Arg Cys Asp
40
Trp Asp Phe Glu Asp Thr
95
Asn Lys Phe Arg Cys Gly
70 75
Ser Asp Asp Cys Leu Gln

90

Val Cys Gln Gly Glu Thr
105
GIn Gln Ser Gln Cys Pro
120
Phe Ser Met Asp Gly Phe
135

Leu Met Pro Asn Ile Asn

sequence

Leu Ala Thr Leu Leu
15
Lys Cys Phe Asp Ala

30

Val Ala Cys Lys Asp
45
Cys Val Glu Ser Thr
60
Glu Arg Leu Glu Ala
80
Arg Lys Asp Cys Cys

95

Ser Trp Leu Glu Glu
110
Glu Gly Phe Asp Leu
125
Arg Ala Glu Tyr Leu
140

Lys Leu Lys Thr Cys
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145

Pro

Leu

Met

225

Trp

Met

Leu

Met

Ser

305

Met

Met

Tyr

Phe

385

Ile His

Asn His

Ile Asp
195
Ser Ser

210

Trp Leu

Pro Gly

Pro Tyr

Lys Trp

275

Tyr Phe
290

Ala Arg

Leu Met

Ile Leu

Glu Tyr

355
Glu Gly
370

Phe Ser

Ser

Tyr

180

Asn

Lys

Thr

Ser

Asn

260

Leu

Val

Glu

Leu

340

Met

Pro

Phe

150

Lys Tyr
165

Thr Ile

Asn Met

Ala Met
230

Glu Val

Asp Leu

Glu Pro

Ile Lys

310
Gly Leu
325

Ala Asp

Thr Asp

Ala Pro

Asn Ser

390

Met Arg

Val Thr

Tyr Asp
200
Asn Asn

215

Tyr Gln

Val Pro

Pro Lys

280

Asp Ser
295

Ala Leu

Lys Gln

His Gly

Tyr Phe

360
Arg Ile
375

Glu Glu

Ala Met

170
Gly Leu
185

Val Asn

Pro Ala

Gly Leu

Asn Gly

250

Phe Glu

265

Ala Glu

Ser Gly

Gln Val

Arg Asn

330

Met Asp

345

Pro Arg

Arg Ala

Ile Val

155

Tyr

Tyr

Leu

Trp

Lys
235

Ser

Arg

His

Val
315

Leu

Pro

Pro

Asn

Trp

220

Phe

Arg

Pro

300

Asp

His

Thr

Asn

Asn

380

Thr Lys

Glu Ser

190
Lys Asn
205

His Gly

Ala Thr

Pro Ser

Ile Ser

270

Arg Phe

285

His Ala

Asn Cys

Tyr Cys

350

Phe Phe
365

Ile Pro

Arg Asn Leu Ser

395
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Thr
175

His

Phe

Tyr

255

Thr

Tyr

Pro

Phe

Val

335

Asn

Tyr

His

Cys

160

Phe

Ser

Pro

Phe

240

Tyr

Leu

Thr

Val

320

Asn

Lys

Met

Asp

Arg

400
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Lys Pro Asp Gln His Phe Lys Pro

Arg Leu

Val Asp

His

Gln

435

Tyr

420

Gly Gly Gly Asn

450
Ile Phe

465

Pro Phe

Leu Lys

Phe Ser

530

Cys Phe
545

Gln Met

Asn Leu

Leu

Pro

Val

515

Val

Cys

Leu

Pro

Asn

500

Pro

Cys

Pro

Asn

Phe

580

Cys Leu Leu Tyr

Arg Met

610
Ser Pro
625

Val Pro

595

Pro

Leu

Pro

Met

Pro

Ser

405

Ala Lys Asn Val

Trp Leu Ala Val

440

His Gly Tyr Asn
455

His Gly Pro Ser

470

Ile Glu Val Tyr
485

Pro Asn Asn Gly

Phe Tyr Glu Pro
520
Gly Phe Ala Asn

535

His Leu Gln Asn
550

Leu Thr Gln Glu

565

Gly Arg Pro Arg

His Arg Glu Tyr

600

Trp Ser Ser Tyr
615
Pro Thr Val Pro
630

Glu Ser Gln Lys

Tyr

Arg

425

Arg

Asn

Phe

Asn

Thr

505

Ser

Pro

Ser

Val
585

Val

Thr

Asp

Cys

Leu

410

Ser

Lys

Leu

490

His

His

Leu

Thr

570

Leu

Ser

Val

Cys

Ser

Thr

Asp

Lys

Phe

475

Met

Pro

555

Thr

Pro

Leu
635

Phe

Pro Asp Leu Pro Lys

Lys Val His
430
Ser Asn Thr
445
Arg Ser Met
460

Lys Thr Glu

Cys Asp Leu

Ser Leu Asn

510

Thr Glu Ser

540

Leu Glu Gln

Ala Thr Val

Lys Asn Val
590
Phe Gly Lys

605

Gln Leu Gly
620

Arg Ala Asp

Tyr Leu Ala
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415

Leu

Asn

Val

Leu

495

His

Ser

Leu

Val

Lys

975

Asp

Asp

Val

Asp

Phe

Cys

480

Arg

Leu

Lys

Asp

Asn

560

Val

His

Met

Thr

Arg
640

Lys
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Asn

Asp

Lys
705

Phe

Lys

Val

Val

785

Arg

His

Val
865

Thr

Ser

690

His

Asp

His

Leu

Trp

770

Phe

Leu

Leu

Thr

850

Phe

Thr

675

Phe

Tyr

Leu

Thr

755

Leu

Ser

Thr

Asp

Lys

835

Cys

Leu

His

660

Tyr

Arg

Thr

Asn

740

Ser

Asp

Cys

Phe
820

Thr

Pro

Phe

Pro Glu Val

645

Gly

Asp

Lys

Tyr

725

Asn

Cys

Val

Pro

His

805

Tyr

Tyr

Pro

Pro

Thr

885

Phe Leu

Ala Leu

Met Trp

695

Arg Asn

710

Asp Gly

Thr Asp

Lys Asn

Leu Pro

775

Glu Gly

Gln Asp

Leu Pro

Cys Pro

855

Pro Lys

870

Tyr

630

Asp

His

Val

Lys

760

Phe

Lys

Arg

Lys

Thr
840

Pro

Pro

665

Thr

Tyr

Val

Phe

Pro
745

Ser

Pro

Val

Val

825

Phe

Pro

Lys

Gly Gly Gly Ser

650

Pro

Ser

Phe

Asn

Asp

730

His

Arg

810

Asp

Gly
890

Ala Ser Asn Arg

670

Asn Leu Val Pro
685
His Ser Val Leu
700
Val Val Ser Gly
715

Ala Pro Asp Glu

Pro Thr His Tyr
750
Thr Pro Glu Asn
765
Pro His Arg Pro
780
Ala Leu Trp Val

795

Asp Val Glu Leu

Pro Val Ser Glu

830

Thr Thr Ile Asp
845

Leu Leu Gly Gly

860

Thr Leu Met Ile
875

Gly Gly Gly Ser
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655

Thr

Met

Leu

Pro

735

Phe

Cys

Thr

Leu

815

Lys

Pro

Ser

Gly

895

Ser

Tyr

720

Thr

Val

Pro

Asn

800

Thr

Leu

Thr

Ser

Arg
880

Gly
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Gly

Gly

Leu

945

Val

Phe

Cys

Pro

His

Tyr

Ser

Val

Phe

Gly Ser Met Lys Trp Val Thr Phe Leu Leu Leu Leu Phe Val Ser
900 905 910
Ser Ala Phe Ser Arg Gly Val Phe Arg Arg Glu Ala His Lys Ser

915 920 925

Ile Ala His Arg Tyr Asn Asp Leu Gly Glu Gln His Phe Lys Gly
930 935 940
Val Leu Ile Ala Phe Ser Gln Tyr Leu Gln Lys Cys Ser Tyr Asp
950 955 960
His Ala Lys Leu Val Gln Glu Val Thr Asp Phe Ala Lys Thr Cys
965 970 975
Ala Asp Glu Ser Ala Ala Asn Cys Asp Lys Ser Leu His Thr Leu

980 985 990

Gly Asp Lys Leu Cys Ala Ile Pro Asn Leu Arg Glu Asn Tyr Gly
995 1000 1005

Leu Ala Asp Cys Cys Thr Lys Gln Glu Pro Glu Arg Asn Glu
1010 1015 1020

Phe Leu GIn His Lys Asp Asp Asn Pro Ser Leu Pro Pro Phe
1025 1030 1035

Arg Pro Glu Ala Glu Ala Met Cys Thr Ser Phe Lys Glu Asn
1040 1045 1050

Thr Thr Phe Met Gly His Tyr Leu His Glu Val Ala Arg Arg
1055 1060 1065

Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Tyr Tyr Ala Glu Gln
1070 1075 1080

Asn Glu Ile Leu Thr Gln Cys Cys Ala Glu Ala Asp Lys Glu
1085 1090 1095

Cys Leu Thr Pro Lys Leu Asp Gly Val Lys Glu Lys Ala Leu
1100 1105 1110

Ser Ser Val Arg Gln Arg Met Lys Cys Ser Ser Met Gln Lys
1115 1120 1125

Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser
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Thr

Leu

Lys

Asp

Phe

Tyr

Thr

Asn

Tyr

Pro

Gly

1130
Thr
1145
Asp

1160

1175
Asn
1190
Pro
1205
Thr

1220

Asp
1235
Leu
1250
Ser
1265
Leu

1280

Thr
1295
Leu

1310

Arg

1355

Phe Pro Asn Ala

Leu Thr Lys Val

Cys Ala Asp Asp

Gln Ala Thr Ile

Leu Leu Lys Lys

Met Pro Ala Asp

GIn Glu Val Cys

Gly Thr Phe Leu

Val Ser Leu Leu

Glu Lys Cys Cys

Val Leu Ala Glu

Val Lys Thr Asn

Phe Gln Asn Ala

Val Ser Thr Pro

Val Gly Thr Lys

1135
Asp
1150
Asn

1165

Arg
1180
Ser

1195

1210
Leu

1225

Lys
1240
Tyr
1255
Leu

1270

1285

Phe
1300
Cys

1315

1330
Thr

1345

Cys

1360

Phe Ala Glu Ile

Lys Glu Cys Cys

Ala Glu Leu Ala

Ser Lys Leu Gln

His Cys Leu Ser

Pro Ala Ile Ala

Asn Tyr Ala Glu

Glu Tyr Ser Arg

Arg Leu Ala Lys

Glu Ala Asn Pro

Gln Pro Leu Val

Asp Leu Tyr Glu

Leu Val Arg Tyr

Leu Val Glu Ala

Cys Thr Leu Pro

1140
Thr Lys Leu Ala
1155
His Gly Asp Leu

1170

Lys Tyr Met Cys

Thr Cys Cys Asp

Glu Val Glu His

Ala Asp Phe Val

Ala Lys Asp Val
1245
Arg His Pro Asp
1260
Lys Tyr Glu Ala
1275
Pro Ala Cys Tyr

1290

Glu Glu Pro Lys
1305
Lys Leu Gly Glu
1320
Thr GIn Lys Ala
1335
Ala Arg Asn Leu

1350

Glu Asp Gln Arg

1365
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Leu Pro Cys Val Glu Asp
1370

Cys Leu Leu His Glu Lys
1385

Cys Cys Ser Gly Ser Leu

1400

Leu Thr Val Asp Glu Thr
1415

Thr Phe Thr Phe His Ser
1430

Lys Gln Ile Lys Lys Gln
1445

Lys Pro Lys Ala Thr Ala

1460

Phe Ala GIn Phe Leu Asp
1475

Thr Cys Phe Ser Thr Glu
1490

Asp Ala Leu Ala
1505

<210> 26

<211> 852

<212> PRT

Tyr
1375
Thr
1390
Val

1405

Tyr
1420
Asp
1435
Thr

1450

1465

Thr

1480

1495

<213> Artificial Sequence

<220><223> ENPP71 Amino Acid Sequence

<220><221> SIGNAL

<222> (22)..(23)

Leu

Pro

Val

Cys

Pro

Ser

Val

Arg

Pro

Cys

Leu

Leu

Cys

Asn

Ala Ile Leu
1380
Ser Glu His
1395
Arg Pro Cys
1410
Lys Glu Phe
1425
Thr Leu Pro
1440
Ala Glu Leu
1455
Lys Thr Val
1470
Lys Ala Ala
1485
Leu Val Thr
1500

Asn Arg Val

Val Thr Lys

Phe Ser Ala

Lys Ala Glu

Glu Lys Glu

Val Lys His

Met Asp Asp

Asp Lys Asp

Arg Cys Lys

<223> C(leavage point of the signal peptide sequence

<400> 26

Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu

1 5

Ala Pro Gly Ala Gly Ala Gly Leu Lys Pro Ser Cys Ala Lys Glu Val

10

15
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Lys

Cys

65

Cys

Cys

Asp
145

Val

Pro

Gly

Pro

Pro

225

Ser

Asp

50

Thr

Lys

Cys

130

Val

Leu

Lys
210

Glu

Cys

35

Cys

Asp

Lys

115

Pro

Phe

Ser

Tyr

Tyr
195

Met

Trp

Gly Leu Lys

Asn Gly Ile

20

Lys

Lys

Lys

100

Ser

Arg

Lys

Pro

180

Pro

Asn

Tyr

Ser

Phe

260

Gly Arg

Cys Val

Glu Pro

70
Arg Leu
85

Gly Asp

Trp Val

Gly Phe

Ala Glu

150
Leu Lys
165

Thr Lys

Glu Ser

Ala Ser

Lys Gly

230

Gly Thr

245

Pro Asp

Cys

Thr

Cys

135

Tyr

Lys

Thr

His

Phe

215

Glu

Phe

Ile

Phe
40

Leu

His

Arg

Cys

120

Thr

Leu

Cys

Phe

200

Ser

Pro

Phe

Tyr

25

Glu Arg

Gly Asn

Ile Trp

Ser Leu

90
[le Asn
105

Pro Cys

Pro Pro

His Thr

Gly Thr

170

Pro Asn

185

Leu Lys

Ile Trp

Trp Pro

250

Lys Met

265

Thr

Cys

Thr
75

Cys

Tyr

Thr

Trp

155

Tyr

His

Asp

Ser

Val

235

Tyr

Phe

Cys

60

Cys

Ser

Ser

Leu

140

Thr

Tyr

Asn

Lys

220

Thr

Ser

Asn

Gly
45

Leu

Asn

Cys

Ser

125

Leu

Lys

Ser

Lys

205

Asp

Gly

30

Asn

Asp

Lys

Ser

Val

110

Asn

Phe

Leu

Asn

190

Met

Lys

Lys

Val

Ser

270
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Cys

Tyr

Phe

Asp

95

Cys

Ser

Leu

Met

175

Val

Tyr

Phe

Tyr

255

Val

Arg

Arg
80

Asp

Pro

Leu

Pro

160

Arg

Thr

Asp

Asn

Pro
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Phe Glu Glu Arg

275

Asp Glu Arg Pro

Ser

305

Leu

Met

Arg

385

Tyr

Arg

Leu

Asp

465

Tyr

Gly

290

Gly His

Arg Val

Asn Leu

Glu Gln

355

Asp Val

370

Pro Ser

Ala Arg

Leu Lys

Asn Pro

450

Asn Val

Phe Lys

Asn Leu

Thr His

Ser

Asp

His

340

Lys

Asp

Asn

His

420

Pro

Ser

Phe

His

Met

500

Gly

Ile Leu Ala Val Leu Gln Trp

His

Tyr

325

Arg

Ser

Asn

Val

Leu
405

Phe

Leu

Ser

485

Cys

Ser

280

Phe Tyr Thr
295

Gly Pro Val

310

Met Val

Cys Leu Asn

Cys Lys Lys
360
Ile Lys Val

375

Pro Asp Lys
390

Ser Cys Arg

Leu Pro Lys

Thr Phe Tyr
440

Arg Lys Tyr
455

Asn Met Gln

470

[le Glu Ala

Asp Leu Leu

Leu Asn His

Leu Tyr Leu
Ser Ser Glu

315

Met Leu Met
330

Leu Ile Leu
345
Tyr Ile Tyr

Ile Tyr Gly

Tyr Tyr Ser

395

Glu Pro Asn
410

Arg Leu His

425

Leu Asp Pro

Cys Gly Ser

Ala Leu Phe

475

Asp Thr Phe
490

Asn Leu Thr

505

Leu Leu Lys

Leu Gln Leu
285

Glu Glu Pro

300

Val Ile Lys

Asp Gly Leu

[le Ser Asp

350

Leu Asn Lys
365

Pro Ala Ala

380

Phe Asn Tyr

Gln His Phe

Phe Ala Lys
430
Gln Trp Gln

445

Gly Phe His
460

Val Gly Tyr

Glu Asn Ile

Pro Ala Pro

510

Asn Pro Val
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Pro Lys

Asp Ser

Ala Leu

320

Lys Glu
335

His Gly

Tyr Leu

Arg Leu

400
Lys Pro
415

Ser Asp

Leu Ala

Gly Ser

Gly Pro

480
Glu Val
495

Asn Asn

Tyr Thr
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Pro Lys

530
Arg Asn
545

Pro Ile

Lys

Gln Lys

Gly Tyr

610

Asp Arg

625

Gln Asp

Lys Asn

Asn Lys

Ile Val
690

Asp Thr
705
Val Ser

Leu Glu

Leu Ile

515

His Pro Lys

Pro Arg Asp

Glu Asp Phe

565

Ile Lys His

580
Glu Asn Thr
595

Ser Gln Asp

Asn Asp Ser

Phe Arg Ile
645
Asn Thr Lys
660
Asn Ser Ser
675

Pro Met Tyr

Leu Leu Arg

Gly Pro Val

725

Asn Leu Arg
740

Pro Thr His

755

Glu Val

535
Asn Leu
550

Gln Thr

Glu Thr

Ile Cys

Ile Leu

615

Phe Ser

630

Pro Leu
Val

Ser

Gln Ser

695

Lys Tyr

710

Phe Asp

Gln Lys

Phe Phe

520

His Pro Leu

Gly Cys Ser

Gln Phe Asn

570

Leu Pro Tyr
585

Leu Leu Ser

600

Pro Leu

Met

Thr Glu Asp

Ser Pro Val
650
Tyr Gly Phe
665
Tyr Ser Glu
680

Phe Gln Val

Phe Asp Tyr
730

Arg Arg Val
745

Ile Val

Leu

760

Val

Cys

555

Leu

Trp

Phe

635

His

Leu

Arg
715

Asp

Thr

525
Gln Cys Pro
540

Asn Pro Ser

Thr Val Ala

Arg Pro Arg
590
His Gln Phe
605
Thr Ser Tyr
620

Ser Asn Cys

Lys Cys Ser

Ser Pro Pro

670

Leu Leu Thr
685

Trp Arg Tyr

700

Asn Gly Val

Gly Arg Cys

Arg Asn Gln

750

Ser Cys Lys

765
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Phe

575

Val

Met

Thr

Leu

Phe

655

Thr

Phe

Asn

Asp

735

Asp

Thr

Leu

560

Leu

Ser

Val

Tyr

640

Tyr

Leu

Asn

His

Val

720

Ser

Thr
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ZIHSdl 10-2023-0047334

Ser Gln Thr Pro Leu His Cys Glu Asn Leu Asp Thr Leu Ala Phe Ile
770 775 780
Leu Pro His Arg Thr Asp Asn Ser Glu Ser Cys Val His Gly Lys His
785 790 795 800
Asp Ser Ser Trp Val Glu Glu Leu Leu Met Leu His Arg Ala Arg Ile
805 810 815
Thr Asp Val Glu His Ile Thr Gly Leu Ser Phe Tyr Gln Gln Arg Lys

820 825 830

Glu Pro Val Ser Asp Ile Leu Lys Leu Lys Thr His Leu Pro Thr Phe
835 840 845
Ser Gln Glu Asp
850
<210> 27
<211> 925
<212> PRT
<213> Artificial Sequence
<220><223> ENPP121 Amino Acid Sequence
<220><221> SIGNAL
<222> (92)..(93)
<223> C(leavage point of the signal peptide sequence
<400> 27
Met Glu Arg Asp Gly Cys Ala Gly Gly Gly Ser Arg Gly Gly Glu Gly

1 5 10 15

Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn Gly Arg Asp Arg Gly
20 25 30
Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro Gln Ala Ala Ala Ser
35 40 45
Leu Leu Ala Pro Met Asp Val Gly Glu Glu Pro Leu Glu Lys Ala Ala
50 55 60
Arg Ala Arg Thr Ala Lys Asp Pro Asn Thr Tyr Lys Ile Ile Ser Leu

65 70 75 80

Phe Thr Phe Ala Val Gly Val Asn Ile Cys Leu Gly Phe Thr Ala Gly
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Leu

Phe

Leu

His

145

Arg

Cys

Thr

Leu

225

Cys

Phe

Ser

Pro
305

Phe

Lys Pro Ser

100

Glu Arg Thr
115

Gly Asn Cys

130

Ile Trp Thr

Ser Leu Cys

Ile Asn Tyr
180
Pro Cys Glu

195

Pro Pro Thr
210

His Thr Trp

Gly Thr Tyr

Pro Asn His

260

[le Ile Asp

275
Leu Lys Ser
290

Ile Trp Val

Trp Pro Gly

85

Cys

Phe

Cys

Cys

165

Ser

Ser

Leu

Thr
245

Tyr

Asn

Lys

Thr

Ser

325

Ala Lys

Gly Asn

Leu Asp

135

Asn Lys
150

Cys Ser

Ser Val

Ile Asn

Leu Phe

215

Lys Asn

Ser Ile

Lys Met

Glu Lys

295
Ala Lys
310

Asp Val

Glu

Cys

120

Tyr

Phe

Asp

Cys

200

Ser

Leu

Met

Val

Tyr

280

Phe

Tyr

Glu

90
Val Lys
105

Arg Cys

Arg Cys

Asp Cys

185

Pro Gln

Leu Asp

Pro Val

Arg Pro

250

Thr Gly

265

Asp Pro

Asn Pro

Gln Gly

Ile Asn

330

Ser Cys

Asp Ala

Thr Cys

140

Lys Asp

Glu Lys

Cys Pro

Gly Phe

220
Ile Ser
235

Val Tyr

Leu Tyr

Lys Met

Glu Trp

300
Leu Lys
315

Gly Ile

Lys

Lys

Lys

Ser

205

Arg

Lys

Pro

Pro

Asn

285

Tyr

Ser

Phe

95
Gly Arg
110

Cys Val

Glu Pro

Arg Leu

Gly Asp

175
Trp Val
190

Gly Phe

Ala Glu

Leu Lys

Thr Lys

255

Glu Ser

270

Ala Ser

Lys Gly

Gly Thr

Pro Asp

335
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Cys

Thr
160

Cys

Tyr

Lys

240

Thr

His

Phe

Phe
320

Ile
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Tyr

Val

Thr

Val

385

Asn

Lys

Val

Lys

465

Arg

Lys

Tyr

Tyr

545

Ala

Lys

Leu

Leu

370

Ser

Met

Leu

Tyr

450

Tyr

Arg

Leu

Cys

530

Asp

Met Tyr Asn Gly Ser Val Pro

340
Gln Trp
355

Tyr Leu

Ser Glu

Leu Met

Ile Leu

420

Ile Tyr

435

Tyr Gly

Tyr Ser

Pro Asn

Leu His

500

Asp Pro

515

Gly Ser

Leu Phe

Thr Phe

Leu Asn Leu Thr

Leu

Glu

Val

Asp

405

Leu

Pro

Phe

485

Phe

Gln

Gly

Val

Glu

565

Pro

345
GIn Leu Pro Lys
360
Glu Pro Asp Ser
375
Ile Lys Ala Leu

390

Gly Leu Lys Glu

Ser Asp His Gly

425

Asn Lys Tyr Leu
440

Ala Ala Arg Leu

Asn Tyr Glu Gly
470

His Phe Lys Pro

Ala Lys Ser Asp
505
Trp Gln Leu Ala

520

Phe His Gly Ser
535

Gly Tyr Gly Pro

550

Asn Ile Glu Val

Ala Pro Asn Asn

Phe

Asp

Ser

Leu
410

Met

Arg

Tyr
490

Arg

Leu

Asp

Tyr
570

Gly

Glu

Glu

Gly

Arg

395

Asn

Asp

Pro

475

Leu

Asn

Asn

Phe
555

Asn

Thr

Glu Arg Ile
350
Arg Pro His
365
His Ser Tyr
380

Val Asp Gly

Leu His Arg

Gln Gly Ser

430

Val Lys Asn
445

Ser Asp Val

460

Arg Asn Leu

Lys His Phe

Glu Pro Leu

510

Pro Ser Glu

525

Val Phe Ser

540

Lys His Gly

Leu Met Cys

His Gly Ser

- 299 -

Leu Ala

Phe Tyr

Gly Pro

Met Val

400

Cys Leu
415

Cys Lys

Ile Lys

Pro Asp

Ser Cys

480
Leu Pro
495

Thr Phe

Arg Lys

Asn Met

560
Asp Leu
575

Leu Asn
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His

His

Leu

Leu

Met

Thr

705

Ser

Tyr

Tyr

Phe

785

Phe

Arg

Leu Leu

595
Pro Leu
610

Cys Ser

Phe Asn

Pro Tyr

Leu Ser

675

Pro Leu

690

Glu Asp

Pro Val

Gly Phe

Ser Glu

755

Gln Val

770

Glu Glu

Asp Tyr

Arg Val

580

Lys

Val

Cys

Leu

Trp

Phe

His

Leu

740

Arg

Asp

Ile

820

Asn Pro Val

Gln Cys Pro

615

Asn Pro Ser
630

Thr Val Ala

645

Arg Pro Arg

His Gln Phe

Thr Ser Tyr
695
Ser Asn Cys

710

Lys Cys Ser
725

Ser Pro Pro

Leu Leu Thr

Trp Arg Tyr

775

Asn Gly Val

790
Gly Arg Cys
805

Arg Asn Gln

Tyr
600

Phe

Val

Met

680

Thr

Leu

Phe

Thr
760

Phe

Asn

Asp

Glu

585

Thr

Thr

Leu

Leu

665

Ser

Val

Tyr

Tyr

Leu

745

Asn

His

Val

Ser

Ile

825

Pro Lys

Arg Asn

Pro Ile

Lys Ile

650

Gln Lys

Gly Tyr

Asp Arg

Gln Asp

715

Lys Asn
730

Asn Lys

Asp Thr

Val Ser

795
Leu Glu
810

Leu Ile

His Pro

605
Pro Arg
620

Glu Asp

Ile Lys

Glu Asn

Ser Gln

685
Asn Asp
700

Phe Arg

Asn Thr

Asn Ser

Pro Met

765

Leu Leu

780

Gly Pro

Asn Leu

Pro Thr

590

Lys

Asp

Phe

His

Thr

670

Asp

Ser

Lys

Ser

750

Tyr

Arg

Arg

His

830
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Glu

Asn

Phe

Pro

Val

735

Lys

Phe

815

Phe

Val

Leu

Thr

640

Thr

Cys

Leu

Ser

Leu

720

Ser

Ser

Tyr

Asp
800

Lys

Phe
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Ile Val Leu Thr Ser Cys Lys Asp Thr Ser Gln Thr Pro Leu His Cys

835 840 845

Glu Asn Leu Asp Thr Leu Ala Phe Ile Leu Pro His Arg Thr Asp Asn

850 855 860

Ser Glu Ser Cys Val His Gly Lys His Asp Ser Ser Trp Val Glu Glu
865 870 875 880

Leu Leu Met Leu His Arg Ala Arg Ile Thr Asp Val Glu His Ile Thr

885 890 895

Gly Leu Ser Phe Tyr Gln Gln Arg Lys Glu Pro Val Ser Asp Ile Leu

900 905 910

Lys Leu Lys Thr His Leu Pro Thr Phe Ser Gln Glu Asp
915 920 925

<210> 28

<211> 1155

<212> PRT

<213> Artificial Sequence

<220><223> ENPP121-Fc Amino Acid Sequence

<220><221> SIGNAL

<222> (92)..(93)

<223> C(leavage point of the signal peptide sequence

<220><221> MISC_FEATURE

<222> (929)..(1155)

<223> Indicate Fc sequence

<400> 28

Met Glu Arg Asp Gly Cys Ala Gly Gly Gly Ser Arg Gly Gly Glu Gly

1 5 10 15

Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn Gly Arg Asp Arg Gly

20 25 30

Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro Gln Ala Ala Ala Ser

35 40 45

Leu Leu Ala Pro Met Asp Val Gly Glu Glu Pro Leu Glu Lys Ala Ala

50 55 60
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Arg Ala Arg

65

Phe Thr Phe

Leu Lys Pro

Phe Glu Arg

Leu Gly Asn

His Ile Trp
145

Arg Ser Leu

Cys Ile Asn

Glu Pro Cys

195

Thr Pro Pro

210
Leu His Thr
225

Cys Gly Thr

Phe Pro Asn

275
Ser Leu Lys
290

Pro Ile Trp

Thr

Ser
100

Thr

Cys

Thr

Cys

Tyr

180

Thr

Trp

Tyr

His

260

Asp

Ser

Val

Ala Lys Asp Pro Asn

Val

85

Cys

Phe

Cys

Cys

165

Ser

Ser

Leu

Thr
245

Tyr

Asn

Lys

Thr

70

Gly Val

Ala Lys

Gly Asn

Leu Asp

135

Asn Lys
150

Cys Ser

Ser Val

Ile Asn

Leu Phe

215
Gly Leu
230

Lys Asn

Ser Ile

Lys Met

Glu Lys
295

Ala Lys

Asn

Cys
120

Tyr

Phe

Asp

Cys

200

Ser

Leu

Met

Val

Tyr

280

Phe

Tyr

Val
105

Arg

Arg

Asp

185

Pro

Leu

Pro

Arg

Thr

265

Asp

Asn

Thr Tyr

75

Cys Leu
90

Lys Ser

Cys Asp

Glu Thr

Cys Gly
155
Cys Lys

170

Gln Cys

Asp Gly

Val Ile

235
Pro Val
250

Gly Leu

Pro Lys

Pro Glu

Lys

Cys

Cys

140

Asp

Lys

Pro

Phe

220

Ser

Tyr

Tyr

Met

Trp

300

Phe

Lys

Lys

Lys

Ser

205

Arg

Lys

Pro

Pro

Asn
285

Tyr

Gln Gly Leu Lys Ser

Ile

Thr

Gly

110

Cys

Arg

Trp

190

Leu

Thr

Lys

Gly
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Ser

Ala

95

Arg

Val

Pro

Leu

Asp

175

Val

Phe

Lys

Lys

255

Ser

Ser

Gly

Thr

Leu

80

Cys

Thr
160

Cys

Tyr

Lys

240

Thr

His

Phe

Glu

Phe
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305

Phe

Tyr

Val

Thr

Val

385

Asn

Lys

Val

Lys

465

Arg

Lys

Tyr

Tyr

Gln

545

Trp Pro Gly Ser

Lys

Leu

Leu

370

Ser

Met

Leu

Tyr

450

Tyr

Arg

Leu

Cys
530

Ala

Met Tyr

340
Gln Trp
355

Tyr Leu

Ser Glu

Leu Met

Ile Leu

420
Ile Tyr
435

Tyr Gly

Tyr Ser

325

Asn

Leu

Val

Asp

405

Leu

Pro

Phe

310

Asp Val

Gly Ser

Gln Leu

Glu Pro

375

Ile Lys

390

Gly Leu

Ser Asp

Asn Lys

455

Asn Tyr

470

Pro Asn Gln His Phe

Leu His
500
Asp Pro

515

Gly Ser

Leu Phe

485

Phe

Gln

Gly

Ala Lys

Trp Gln

Phe His

535

Glu Ile

Val Pro

345
Pro Lys
360

Asp Ser

Ala Leu

Lys Glu

His Gly

425
Tyr Leu
440

Arg Leu

Lys Pro

Ser Asp
505
Leu Ala

520

Gly Ser

Val Gly Tyr Gly Pro

550

Asn

330

Phe

Asp

Ser

Leu
410

Met

Arg

Tyr
490

Arg

Leu

Asp

Gly

315

320

Gly Ile Phe Pro Asp Ile

335

Glu Glu Arg Ile Leu Ala

Glu Arg

Gly His
380
Arg Val

395

Asn Leu

Glu Gln

Asp Val

Pro Ser

460

Ala Arg
475

Leu Lys

Asn Pro

Asn Val
540
Phe Lys

555

350
Pro His
365

Ser Tyr

Asp Gly

His Arg

Gly Ser

430
Lys Asn
445

Asp Val

Asn Leu

His Phe

Pro Leu

510

Ser Glu

525

Phe Ser

His Gly
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Phe Tyr

Gly Pro

Met Val

400

Cys Leu
415

Cys Lys

Ile Lys

Pro Asp

Ser Cys

480
Leu Pro
495

Thr Phe

Arg Lys

Asn Met

Ile Glu

560
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Ala

Leu

His

His

Leu

Leu

Met

Thr

705

Ser

Tyr

Tyr

Phe

Ala
785

Phe

Asp Thr

Asn Leu

Leu Leu

595
Pro Leu
610

Cys Ser

Phe Asn

Pro Tyr

Leu Ser

675
Pro Leu
690

Glu Asp

Pro Val

Gly Phe

Ser Glu

755

GIn Val

770

Glu Glu

Asp Tyr

Phe

Thr

580

Lys

Val

Cys

Leu

Trp

Phe

His

Leu

740

Ile

Arg

Asp

Glu Asn Ile Glu Val

565

Pro Ala Pro Asn Asn

Asn Pro Val

Gln Cys Pro

615

Asn Pro Ser
630

Thr Val Ala

645

Arg Pro Arg

His Gln Phe

Thr Ser Tyr
695
Ser Asn Cys

710

Lys Cys Ser
725

Ser Pro Pro

Leu Leu Thr

Trp Arg Tyr

775

Asn Gly Val
790

Gly Arg Cys

Tyr
600

Phe

Val

Met

680

Thr

Leu

Phe

Thr
760

Phe

Asn

Asp

585

Thr

Thr

Leu

Leu

665

Ser

Val

Tyr

Tyr

Leu

745

Asn

His

Val

Ser

Tyr

570

Pro

Arg

Pro

Lys

650

Asp

Lys
730

Asn

Asp

Val

Leu

Asn Leu Met

Thr His Gly

Lys His Pro

605

Asn Pro Arg
620

[le Glu Asp

Ile Ile Lys

Lys Glu Asn

Tyr Ser Gln

685

Arg Asn Asp
700

Asp Phe Arg

715

Asn Asn Thr

Lys Asn Ser

Val Pro Met
765
Thr Leu Leu

780

Ser Gly Pro
795

Glu Asn Leu

Cys

Ser

590

Lys

Asp

Phe

His

Thr

670

Asp

Ser

Lys

Ser

750

Tyr

Arg

Val

Arg
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Asp Leu
575

Leu Asn

Asn Leu

Gln Thr

640

Glu Thr

Ile Cys

Ile Leu

Phe Ser

Pro Leu

720

Val Ser

735

Gln Ser

Lys Tyr

Phe Asp

800

Gln Lys
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Arg

Ile

Glu

Ser
865

Leu

Lys

Asp

His

Arg

Pro

805

810 815

Arg Val Ile Arg Asn Gln Glu Ile Leu Ile Pro Thr His Phe Phe

820
Val Leu Thr Ser

835

Asn Leu Asp Thr
850

Glu Ser Cys Val

Leu Met Leu His
885
Leu Ser Phe Tyr

900

Leu Lys Thr His
915

Lys Thr His Thr

930

Pro Ser Val Phe

Ser Arg Thr Pro

965

Asp Pro Glu Val
980
Asn Ala Lys Thr

995

Cys

Leu

His

870

Arg

Leu

Cys

Leu

950

Glu

Lys

Lys

825 830
Lys Asp Thr Ser Gln Thr Pro Leu His Cys

840 845

Ala Phe Ile Leu Pro His Arg Thr Asp Asn
855 860
Gly Lys His Asp Ser Ser Trp Val Glu Glu
875 880
Ala Arg Ile Thr Asp Val Glu His Ile Thr
890 895
Gln Arg Lys Glu Pro Val Ser Asp Ile Leu

905 910

Pro Thr Phe Ser Gln Glu Asp Leu Ile Asn
920 925
Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
935 940
Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
955 960
Val Thr Cys Val Val Val Asp Val Ser His

970 975

Phe Asn Trp Tyr Val Asp Gly Val Glu Val
985 990
Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr

1000 1005

Val Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn

1010

1015 1020

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala

1025

1030 1035

Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu

1040

1045 1050
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Pro Gln Val Tyr Thr Leu
1055

Asn Gln Val Ser Leu Thr
1070

Asp Ile Ala Val Glu Trp

1085

Tyr Lys Thr Thr Pro Pro
1100

Leu Tyr Ser Lys Leu Thr
1115

Asn Val Phe Ser Cys Ser
1130

Tyr Thr GIn Lys Ser Leu
1145

<210> 29

<

211> 1550

<212> PRT

Pro Pro Ser Arg Glu Glu Met Thr Lys
1060 1065
Cys Leu Val Lys Gly Phe Tyr Pro Ser
1075 1080
Glu Ser Asn Gly Gln Pro Glu Asn Asn

1090 1095

Val Leu Asp Ser Asp Gly Ser Phe Phe
1105 1110

Val Asp Lys Ser Arg Trp Gln Gln Gly
1120 1125

Val Met His Glu Ala Leu His Asn His
1135 1140

Ser Leu Ser Pro Gly Lys

1150 1155

<213> Artificial Sequence

<220><223> ENPP121-ALB Amino Acid Sequence

<220><221> SIGNAL

<222> (92)..(93)

<223> C(leavage point of
<220><221> MISC_FEATURE

<222> (933)..(1550)

the signal peptide sequence

<223> Indicate Albumin sequence

<400> 29

Met Glu Arg Asp Gly Cys Ala Gly Gly Gly Ser Arg Gly Gly Glu Gly

1 5

Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn Gly Arg Asp Arg Gly

20

Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro Gln Ala Ala Ala Ser

35

10 15

25 30

40 45
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Leu Leu Ala Pro Met

50

Arg Ala Arg Thr

65

Phe

Leu

Phe

Leu

His

145

Arg

Cys

Thr

Leu

225

Cys

Phe

Gly

Thr

Lys

Ser

Pro

Pro

210

His

Pro

Ile

Phe Ala

Pro Ser

100
Arg Thr
115

Asn Cys

Trp Thr

Leu Cys

Asn Tyr

180
Cys Glu
195

Pro Thr

Thr Trp

Thr Tyr

Asn His
260
Ile Asp

275

Ser Leu Lys Ser

Val

85

Cys

Phe

Cys

Cys

165

Ser

Ser

Leu

Thr
245

Tyr

Asn

Lys

Asp Val

55
Lys Asp
70

Gly Val

Ala Lys

Gly Asn

Leu Asp

135

Asn Lys

150

Cys Ser

Ser Val

Ile Asn

Leu Phe

215

Gly Leu

230

Lys Asn

Ser Ile

Lys Met

Glu Lys

Gly Glu Glu Pro Leu Glu Lys

Pro

Asn

Cys
120

Tyr

Phe

Asp

Cys

200

Ser

Leu

Met

Val

Tyr

280

Phe

Asn Thr

Ile Cys

90

Val Lys
105

Arg Cys

Arg Cys

Asp Cys

170

185

Pro Gln

Leu Asp

Pro Val

Arg Pro

250
Thr Gly
265

Asp Pro

Tyr
75

Leu

Ser

Asp

Thr

155

Lys

Cys

235

Val

Leu

Lys

60

Lys

Cys

Cys

140

Asp

Lys

Pro

Phe
220

Ser

Tyr

Tyr

Met

Phe

Lys

Lys

Lys

Ser

205

Arg

Lys

Pro

Pro

Asn

285

Asn Pro Glu Trp Tyr

Thr

110

Cys

Arg

Trp

190

Leu

Thr

270

Ala

Lys
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Ala Ala

Ser Leu

Arg Cys

Val Glu

Pro Glu

Leu Thr

160

Asp Cys
175

Val Glu

Phe Glu

Glu Tyr

Lys Lys

240
Lys Thr
255

Ser His

Ser Phe

Gly Glu
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Pro
305

Phe

Tyr

Val

Thr

Val

385

Asn

Lys

Val

Lys

465

Arg

Lys

Tyr

Tyr

290

Trp

Lys

Leu

Leu

370

Ser

Met

Leu

Tyr

450

Tyr

Arg

Leu

Cys

530

Trp

Pro

Met

355

Tyr

Ser

Leu

435

Tyr

Tyr

Pro

Leu

Asp

515

Gly

Val

Tyr

340

Trp

Leu

Met

Leu
420

Tyr

Ser

Asn

His

500

Pro

Ser

Thr Ala

310
Ser Asp
325

Asn Gly

Leu Gln

Val Ile
390
Asp Gly

405

Ile Ser

Leu Asn

Pro Ala

Phe Asn

470

Gln His

485

Phe Ala

Gln Trp

Gly Phe

295

Lys

Val

Ser

Leu

Pro

375

Lys

Leu

Asp

Lys

455

Tyr

Phe

Lys

Gln

His

535

Tyr Gln Gly

Glu Ile Asn
330
Val Pro Phe

345

Pro Lys Asp
360

Asp Ser Ser

Ala Leu Gln

Lys Glu Leu

410

His Gly Met
425

Tyr Leu Gly

440

Arg Leu Arg

Lys Pro Tyr
490
Ser Asp Arg
505
Leu Ala Leu
520

Gly Ser Asp

300
Leu Lys

315

Glu Arg

Gly His

380
Arg Val
395

Asn Leu

Asp Val

Pro Ser

460

Ala Arg

475

Leu Lys

Ile Glu

Asn Pro

Asn Val

540

Ser Gly

Phe Pro

Arg Ile

350

Pro His
365

Ser Tyr

Asp Gly

His Arg

Gly Ser

430
Lys Asn
445

Asp Val

Asn Leu

His Phe

Pro Leu

510
Ser Glu
525

Phe Ser
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Thr Phe

320
Asp Ile
335

Leu Ala

Phe Tyr

Gly Pro

Met Val

400

Cys Leu

415

Cys Lys

Ile Lys

Pro Asp

Ser Cys

480

Leu Pro

495

Thr Phe

Arg Lys

Asn Met
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Gln Ala Leu Phe Val

545

Ala

Leu

His

His

Leu

Leu

Met

Thr

705

Ser

Tyr

Tyr

Phe

Asp Thr

Asn Leu

Leu Leu

595

Pro Leu
610

Cys Ser

Phe Asn

Pro Tyr

Leu Ser

675
Pro Leu
690

Glu Asp

Pro Val

Gly Phe

Ser Glu
755
GIn Val

770

Phe Glu

565
Thr Pro
580

Lys Asn

Val Gln

Cys Asn

Leu Thr

645

Gly Arg

660

Trp Thr

Phe Ser

His Lys

725

Leu Ser
740

Ala Leu

Ile Trp

Gly
550

Asn

Pro

Cys

Pro

630

Val

Pro

Ser

Asn

710

Cys

Pro

Leu

Arg

Tyr

Ile

Pro

Val

Pro
615

Ser

Arg

Phe

Tyr

695

Cys

Ser

Pro

Thr

Tyr

775

Ala Glu Glu Arg Asn Gly Val

Gly Pro Gly Phe Lys His

Glu Val

Asn Asn
585
Tyr Thr

600

Phe Thr

Ile Leu

Glu Glu

Val Leu

665

Met Ser
680

Thr Val

Leu Tyr

Phe Tyr

Gln Leu

745
Thr Asn
760

Phe His

Asn Val

555
Tyr Asn
570

Gly Thr

Pro Lys

Arg Asn

Pro Ile

Lys Ile

650

Gln Lys

Gly Tyr

Asp Arg

Gln Asp

715

Lys Asn

730

Asn Lys

Asp Thr

Val Ser

Leu Met

His Gly

His Pro

605

Pro Arg
620

Glu Asp

Ile Lys

Glu Asn

Ser Gln

685
Asn Asp
700

Phe Arg

Asn Thr

Asn Ser

Pro Met

765

Cys

Ser

590

Lys

Asp

Phe

His

Thr

670

Asp

Ser

Lys

Ser
750

Tyr

560
Asp Leu
575

Leu Asn

Asn Leu

Gln Thr

640

Glu Thr

Ile Cys

Ile Leu

Phe Ser

Pro Leu

720

Val Ser

735

Gln Ser

Leu Leu Arg Lys Tyr

780

Gly Pro Val Phe Asp
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785

Phe Asp Tyr

Arg Arg Val

Ile Val Leu
835
Glu Asn Leu

850

Ser Glu Ser
865

Leu Leu Met

Gly Leu Ser

Leu Lys

Lys

915

Ser Gly Gly
930

Ser Gly Ser
945
Ser Glu Ile

Gly Leu Val

Asp Glu His
995
Cys Val
1010
Thr

1025

Asp

Ile

820

Thr

Asp

Cys

Leu

Phe

900

Thr

Ser

Leu

980

Gly

805

Arg

Ser

Thr

Val

His

885

Tyr

His

Met

Phe

His

965

Lys

790

Arg Cys Asp

Asn Gln Glu

Cys Lys Asp
840
Leu Ala Phe

855

His Gly Lys
870

Arg Ala Arg

Gln Gln Arg

Leu Pro Thr

920

Lys Trp Val
935

Ser Arg Gly

950

Arg Tyr Asn

Ala Phe Ser Gln Tyr Leu Gln Lys Cys

Leu Val GIn Glu Val Thr Asp Phe Ala Lys Thr

1000

1015

1030

Ser

825

Thr

His

Lys
905

Phe

Thr

Val

Asp

985

795

800

Leu Glu Asn Leu Arg Gln Lys

810

Leu

Ser

Leu

Asp

Thr

890

Ser

Phe

Phe

Leu Gly Glu Gln His

970

Ile

Gln

Pro

Ser

875

Asp

Pro

Gln

Leu

Pro

Thr

His

860

Ser

Val

Val

Glu

Leu

940

815
Thr His Phe
830
Pro Leu His
845

Arg Thr Asp

Trp Val

Glu His

Ser Asp

910

Asp Arg Ser

925

Leu Leu Phe

Arg Arg Glu Ala His

955

Ala Asp Glu Ser Ala Ala Asn Cys Asp Lys

Phe
975
Ser

990

1005

1020

1035
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Phe

Cys

Asn

880

Thr

Leu

Val

Lys

960

Lys

Tyr

Ser Leu His

Leu Phe Gly Asp Lys Leu Cys Ala Ile Pro Asn Leu Arg Glu
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Asn Tyr Gly Glu Leu Ala Asp Cys

1040

1045

Arg Asn Glu Cys Phe Leu GIn His

1055

Pro Pro Phe Glu Arg Pro Glu Ala

1070

Lys Glu Asn
1085

Ala Arg Arg

1100

Ala Glu Gln

Asp Lys Glu

Lys Ala Leu

Met Gln Lys

Arg Leu Ser
1175

Lys Leu Ala
1190

Pro Thr

His Pro

Tyr Asn

Ser Cys

Val Ser

Phe Gly

Gln Thr

Thr Asp

Thr Phe Met

Tyr Phe Tyr

Glu Ile Leu
1120

Leu Thr Pro
1135

Ser Val Arg
1150

Glu Arg Ala

1165

Phe Pro Asn
1180
Leu Thr Lys

1195

Gly Asp Leu Leu Glu Cys Ala Asp

1205
Tyr Met Cys

1220

Cys Cys Asp
1235

Val Glu His
1250

Asp Phe Val

Glu Asn

Lys Pro

Asp Thr

Glu Asp

1210
GIn Ala Thr

1225

Leu Leu Lys
1240

Met Pro Ala
1255

GIn Glu Val

Cys

Lys

Thr

Lys

Phe

Val

Asp

Lys

Asp

Cys

Thr Lys

Asp Asp

Ala Met

His Tyr

Pro Glu

Gln Cys

Leu Asp

Arg Met

Lys Ala

Asp Phe

Asn Lys

Arg Ala

Ser Ser

Ala His

Leu Pro

Lys Asn

GIn Glu Pro Glu

1050

Asn Pro Ser Leu
1065
Cys Thr Ser Phe
1080
Leu His Glu Val
1095
Leu Leu Tyr Tyr

1110

Cys Ala Glu Ala
1125
Gly Val Lys Glu
1140
Lys Cys Ser Ser
1155
Trp Ala Val Ala

1170

Ala Glu Ile Thr

Glu Cys Cys His

Glu Leu Ala Lys
1215
Lys Leu Gln Thr

1230

Cys Leu Ser Glu
1245
Ala TIle Ala Ala
1260

Tyr Ala Glu Ala
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Lys

His

Tyr

Leu

Arg

Asp

Asn

Val

Phe

Lys

Val

1265
Asp

1280

Pro

1295

1310
Cys
1325
Pro

1340

1355
Lys
1370
Asn

1385

1400

Arg
1415
Thr
1430
Ser

1445

1460

Lys
1475
Lys

1490

Val Phe Leu Gly

Asp Tyr Ser Val

Ala Thr Leu Glu

Tyr Gly Thr Val

Lys Asn Leu Val

Glu Tyr Gly Phe

Ala Pro Gln Val

Leu Gly Arg Val

Arg Leu Pro Cys

Val Cys Leu Leu

Lys Cys Cys Ser

Ala Leu Thr Val

Glu Thr Phe Thr

Glu Lys Gln Ile

His Lys Pro Lys

1270
Thr

1285

Ser
1300
Lys
1315
Leu
1330
Lys

1345

His
1420

1435
Asp
1450
Phe

1465

Lys
1480
Ala

1495

Phe

Leu

Cys

Thr

Asn

Thr

Thr

Glu

Ser

Glu

His

Lys

Thr

Leu Tyr Glu

Leu Leu Arg

Cys Ala Glu

Glu Phe GIn

Asn Cys Asp

Ala Ile Leu

Pro Thr Leu

Lys Cys Cys

Asp Tyr Leu

Lys Thr Pro

Leu Val Glu

Thr Tyr Val

Ser Asp Ile

GIn Thr Ala

Ala Glu Gln

1275
Tyr Ser Arg Arg

1290

Leu Ala Lys Lys
1305
Ala Asn Pro Pro
1320
Pro Leu Val Glu
1335
Leu Tyr Glu Lys

1350

Val Arg Tyr Thr
1365
Val Glu Ala Ala
1380
Thr Leu Pro Glu
1395
Ser Ala Ile Leu
1410

Val Ser Glu His
1425
Arg Arg Pro Cys
1440
Pro Lys Glu Phe
1455
Cys Thr Leu Pro

1470

Leu Ala Glu Leu
1485
Leu Lys Thr Val

1500
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SHEd

Met Asp Asp Phe Ala Gln Phe Leu Asp Thr Cys Cys Lys Ala Ala
1505 1510 1515
Asp Lys Asp Thr Cys Phe Ser Thr Glu Gly Pro Asn Leu Val Thr

1520 1525 1530

Arg Cys Lys Asp Ala Leu Ala Arg Ser Trp Ser His Pro Gln Phe
1535 1540 1545

Glu Lys
1550

<210> 30

<211> 1147

<212> PRT

<213> Artificial Sequence

<220><223> ENPP121-NPP3-Fc sequence

<220><221> SIGNAL

<222> (95)..(96)

<223> C(leavage point of the signal peptide sequence

<220><221> MISC_FEATURE

<222> (921)..(1147)

<400> 30

Met Glu Arg Asp Gly Cys Ala Gly Gly Gly Ser Arg Gly Gly Glu Gly

1 5 10 15

Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn Gly Arg Asp Arg Gly
20 25 30
Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro Gln Ala Ala Ala Ser
35 40 45
Leu Leu Ala Pro Met Asp Val Gly Glu Glu Pro Leu Glu Lys Ala Ala
50 55 60
Arg Ala Arg Thr Ala Lys Asp Pro Asn Thr Tyr Lys Ile Ile Ser Leu

65 70 75 80

Phe Thr Phe Ala Val Gly Val Asn Ile Cys Leu Gly Phe Thr Ala Lys
85 90 95

Gln Gly Ser Cys Arg Lys Lys Cys Phe Asp Ala Ser Phe Arg Gly Leu
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100

Glu Asn Cys Arg Cys

Trp

Asn
145

Ser

Val

Phe

Leu

225

Tyr

Met

Met
305

Val

Ser

Asp

130

Lys

Asp

Cys

Ser

210

Met

Met

Val

Tyr

Asn

290

Tyr

Val

115

Phe Glu Asp

Phe Arg Cys

Asp Cys Leu

Ser Gln Cys

195

Met Asp Gly

Pro Asn Ile

Arg Ala Met

245

Thr Gly Leu
260

Asp Val Asn
275

Asn Pro Ala

Gln Gly Leu

Ile Asn Gly

325

Pro Phe Glu

340

Asp Val

Thr Cys

135

Thr Ser

Pro Glu

Phe Arg

215
Asn Lys
230

Tyr Pro

Tyr Pro

Leu Asn

Trp Trp

295
Lys Ala
310

Ser Phe

Glu Arg

Ala
120

Val

Arg

Lys

Trp

Gly

200

Leu

Thr

Glu

Lys
280

His

Pro

Ile

105

Cys

Leu

Asp

Leu

185

Phe

Lys

Lys

Ser

265

Asn

Thr

Ser

Ser

345

Lys

Ser

Cys

170

Asp

Tyr

Thr

Thr
250

His

Phe

Tyr

330

Thr

Asp

Thr

155

Cys

Leu

Leu

Cys

235

Phe

Ser

Pro

Phe

315

Tyr

Leu

110

Arg Gly Asp
125

Arg Ile Trp

140

Ser Leu Cys

Ala Asp Tyr

Asn Cys Asp
190
Pro Pro Val

205

Tyr Thr Trp
220

Gly Ile His

Pro Asn His

Ile Ile Asp

270

Leu Ser Ser
285

Met Trp Leu

300

Trp Pro Gly

Met Pro Tyr

Leu Lys Trp

350
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Cys

Met

Ser

Lys

175

Thr

Asp

Ser

Tyr

255

Asn

Lys

Thr

Ser

Asn

335

Leu

Cys

Cys

Cys

160

Ser

Leu

Thr

Lys

240

Thr

Asn

320

Gly

Asp
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Leu Pro Lys Ala Glu Arg Pro Arg Phe Tyr

Pro Asp
370
Lys Ala

385

Leu Lys

Asp His

Asp Tyr

Pro Arg

450

Ser Glu
465

Phe Lys

Lys Asn

Leu Ala

Gly Tyr

530
Gly Pro
545

Glu Val

Asn Asn

Tyr Glu

355

Ser

Leu

Phe
435

Ile

Pro

Val

Val

515

Asn

Ser

Tyr

Gly

Pro

Ser

Arg

Met

420

Pro

Arg

Tyr

Arg

500

Arg

Asn

Phe

Asn

Thr

580

Ser

Gly

Val

Asn
405

Asp

Arg

Val

Leu

485

Ser

Lys

Leu

565

His

His

360

His Ala Gly Gly Pro

375
Val Asp

390

Leu His

Gln Thr

Ile Asn

His Asn

455

Arg Asn
470

Thr Pro

Asp Lys

Lys Ser

Phe Arg

535
Glu Lys
550

Met Cys

Gly Ser

His

Asn

Tyr

Phe

440

Ile

Leu

Asp

Val

Asn

520

Ser

Thr

Asp

Leu

Ala Phe

Cys Val

410
Cys Asn
425

Phe Tyr

Pro His

Ser Cys

Leu Pro

490
His Leu
505

Thr Asn

Met Glu

Glu Val

Leu Leu
570
Asn His

585

Ala Glu Glu Val Ser

Thr

Val

395

Asn

Lys

Met

Asp

Arg

475

Lys

Phe

Cys

555

Arg

Leu

Lys

Met

Ser

380

Met

Met

Tyr

Phe

460

Lys

Arg

Val

540

Pro

Ile

Leu

Phe

Tyr Phe Glu Glu

365

Ala Arg

Leu Met

Ile Leu

Glu Tyr

430

Glu Gly

445

Phe Ser

Pro Asp

Leu His

Asp Gln

510

Phe Leu

Phe Glu

Gln Pro

Lys Val

590

Ser Val
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Val

Leu

415

Met

Pro

Phe

Tyr

495

Asn

Cys

Thr

Asn

His

480

Trp

His

His

Ile

560

Pro

Phe

Gly
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595
Phe Ala Asn
610
Leu Gln Asn
625

Thr Gln Glu

Arg Pro Arg

Arg Glu Tyr

675

Ser Ser Tyr
690

Thr Val Pro

705

Ser Gln Lys

Phe Leu Tyr

Ala Leu Ile
755
Met Trp Asp

770

Arg Asn Gly
785

Asp Gly His

Thr Asp Val

Lys Asn Lys

835

Pro Leu Pro Thr

Ser

Val

660

Val

Thr

Asp

Cys

Pro

740

Thr

Tyr

Val

Phe

Pro

820

Ser

Thr

645

Leu

Ser

Val

Cys

Ser

725

Pro

Ser

Phe

Asn

Asp

805

His

615
Gln Leu
630

Thr Ala

Gln Lys

Gly Phe

Pro Gln

695

Leu Arg

710

Phe Tyr

Ala Ser

Asn Leu

His Ser

775

Val Val

790

Ala Pro

Pro Thr

Thr Pro

600

Glu Ser Leu Asp Cys

Thr Val Lys

650

Asn Val Asp
665

Gly Lys Ala

680

Leu Gly Asp

Ala Asp Val

Leu Ala Asp
730
Asn Arg Thr
745
Val Pro Met
760

Val Leu Leu

Ser Gly Pro

Asp Glu Ile

810

His Tyr Phe
825

Glu Asn Cys

840

Asn
635

Val

His

Met

Thr

Arg

715

Lys

Ser

Tyr

795

Thr

Val

Pro

620

Gln

Asn

Cys

Arg

Ser

700

Val

Asn

Asp

Lys

780

Phe

Lys

Val

Gly

605

Phe Cys

Met Leu

Leu Pro

Leu Leu

670
Met Pro
685

Pro Leu

Pro Pro

Ile Thr

Ser Gln

750
Glu Phe
765

His Ala

Asp Tyr

His Leu

Leu Thr

830

Trp Leu

845
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Pro His

Asn Leu
640
Phe Gly

655

Tyr His

Met Trp

Pro Pro

Ser Glu

His Gly
735

Tyr Asp

Arg Lys

Thr Glu

Asn Tyr

800
Ala Asn
815

Ser Cys

Asp Val
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Leu Pro Phe Ile Ile Pro His Arg Pro Thr Asn Val Glu Ser Cys Pro

850 855 860

Glu Gly Lys Pro Glu Ala Leu Trp Val Glu G

=

865 870 875

Arg Phe Thr Ala His

880

Ile Ala Arg Val Arg Asp Val Glu Leu Leu Thr Gly Leu Asp Phe Tyr

885 890

895

Gln Asp Lys Val GIn Pro Val Ser Glu Ile Leu Gln Leu Lys Thr Tyr

900 905

910

Leu Pro Thr Phe Glu Thr Thr Ile Asp Lys Thr His Thr Cys Pro Pro

915 920

925

Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro

930 935 940

Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr

945 950 955

960

Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn

965 970

975

Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg

980 985

990

Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val

995 1000
Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr
1010 1015
Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys

1025 1030

Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr
1040 1045

Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser
1055 1060

Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val
1070 1075

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr

1005
Lys Cys Lys Val
1020
Thr Ile Ser Lys

1035

Thr Leu Pro Pro
1050
Leu Thr Cys Leu
1065
Glu Trp Glu Ser
1080

Pro Pro Val Leu
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1085 1090 1095

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
1100 1105 1110

Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met
1115 1120 1125

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
1130 1135 1140

Ser Pro Gly Lys
1145

<210> 31

<211> 1542

<212> PRT

<213> Artificial Sequence

<220><223> ENPP121-NPP3-Albumin sequence

<220><221> SIGNAL

<222> (95)..(96)

<223> C(leavage point of the signal peptide sequence

<220><221> MISC_FEATURE

<222> (935)..(1542)

<223> Indicate Albumin sequence

<400> 31

Met Glu Arg Asp Gly Cys Ala Gly Gly Gly Ser Arg Gly Gly Glu Gly

1 5 10 15

Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn Gly Arg Asp Arg Gly
20 25 30

Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro Gln Ala Ala Ala Ser

35 40 45
Leu Leu Ala Pro Met Asp Val Gly Glu Glu Pro Leu Glu Lys Ala Ala
50 55 60
Arg Ala Arg Thr Ala Lys Asp Pro Asn Thr Tyr Lys Ile Ile Ser Leu
65 70 75 80

Phe Thr Phe Ala Val Gly Val Asn Ile Cys Leu Gly Phe Thr Ala Lys
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GIn Gly

Glu Asn

Trp Asp

130
Asn Lys
145

Ser Asp

Val Cys

Phe Ser
210

Leu Met

225

Tyr Met

Met Tyr

GIn Asn

290
Met Tyr
305

Val Ala

Ser

Cys

115

Phe

Phe

Asp

Ser
195

Met

Pro

Arg

Thr

Asp

275

Asn

Cys

100

Arg

Arg

Cys

Asp

Asn

Gly
260

Val

Pro

85

Arg Lys

Cys Asp

Asp Thr

Cys Gly

Leu Gln

Glu Thr

Cys Pro

Gly Phe

Ile Asn

230
Met Tyr
245

Leu Tyr

Asn Leu

Ala Trp

GIn Gly Leu Lys

310

Ile Asn Gly Ser

325

Lys

Val

Arg

Ser

Arg
215

Lys

Pro

Pro

Asn

Trp

295

Phe

90

Cys Phe Asp

105
Ala Cys Lys
120

Val Glu Ser

Arg Leu Glu

Lys Asp Cys

170
Trp Leu Glu
185
Gly Phe Asp
200

Ala Glu Tyr

Leu Lys Thr

Thr Lys Thr
250
Glu Ser His
265
Lys Asn Phe
280

His Gly Gln

Ala Thr Tyr

Pro Ser Ile

330

Ala

Asp

Thr

155

Cys

Leu

Leu

Cys

235

Phe

Ser

Pro

Phe
315

Tyr

Ser

Arg

Arg

140

Ser

Asn

Pro

Tyr

220

Pro

Leu

Met

300

Trp

Met

Phe Arg

110
Gly Asp
125

Ile Trp

Leu Cys

Asp Tyr

Cys Asp

190
Pro Val
205

Thr Trp

Asn His

[le Asp

270

Ser Ser

285

Trp Leu

Pro Gly

Pro Tyr
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95

Gly

Cys

Met

Ser

Lys

175

Thr

Asp

Ser

Tyr

255

Asn

Lys

Thr

Ser

Asn

335

Leu

Cys

Cys

Cys

160

Ser

Leu

Thr

Lys

240

Thr

Asn

320

Gly
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Ser Val

Leu Pro

Pro Asp

370
Lys Ala
385

Leu Lys

Asp His

Asp Tyr

Pro Arg

450
Ser Glu
465

Phe Lys

Lys Asn

Leu Ala

Gly Tyr

530

Gly Pro

545

Glu Val

Pro Phe Glu Glu Arg

Lys

355

Ser

Leu

Phe

435

Pro

Val

Val

515

Asn

Ser

Tyr

340

Ala

Ser

Arg

Met

420

Pro

Arg

Tyr

Arg

500

Arg

Asn

Phe

Asn

Asn Asn Gly Thr

Glu Arg Pro

Gly His Ala
375
Val Val Asp
390
Asn Leu His
405

Asp Gln Thr

Arg Ile Asn

Ala His Asn

455

Val Arg Asn
470

Leu Thr Pro

485

Ile Asp Lys

Ser Lys Ser

Glu Phe Arg
535

Lys Glu Lys

550
Leu Met Cys
565

His Gly Ser

Ile Ser
345

Arg Phe

360

His Ala

Asn Cys

Tyr Cys

425
Phe Phe
440

Ile Pro

Leu Ser

Asp Leu

Val His

505
Asn Thr
520

Ser Met

Thr Glu

Asp Leu

Leu Asn

Thr

Tyr

Pro

Phe

Val

410

Asn

Tyr

His

Cys

Pro

490

Leu

Asn

Val

Leu
570

His

Leu

Thr

Val

395

Asn

Lys

Met

Asp

Arg

475

Lys

Phe

Cys

555

Arg

Leu

Leu Lys Trp Leu Asp
350

Met Tyr Phe Glu Glu

365
Ser Ala Arg Val Ile
380

Met Leu Met Glu Gly

Ile Ile Leu Leu Ala
415

Met Glu Tyr Met Thr

430
Tyr Glu Gly Pro Ala
445
Phe Phe Ser Phe Asn
460
Lys Pro Asp Gln His
480

Arg Leu His Tyr Ala

495
Val Asp Gln Gln Trp
510
Gly Gly Gly Asn His
525
Ile Phe Leu Ala His
540

Pro Phe Glu Asn Ile

560
Ile Gln Pro Ala Pro
575

Leu Lys Val Pro Phe
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Tyr Glu Pro
595

Phe Ala Asn

610
Leu Gln Asn
625

Thr Gln Glu

Arg Pro Arg

Arg Glu Tyr

675
Ser Ser Tyr
690
Thr Val Pro
705

Ser Gln Lys

Phe Leu Tyr

Ala Leu Ile
755
Met Trp Asp
770
Arg Asn Gly
785

Asp Gly His

Thr Asp Val

580

Ser

Pro

Ser

Val
660

Val

Thr

Asp

Cys

Pro

740

Thr

Tyr

Val

Phe

Pro

820

His

Leu

Thr

645

Leu

Ser

Val

Cys

Ser

725

Pro

Ser

Phe

Asn

Asp

805

Ile

Ala Glu

Pro Thr

615
Gln Leu
630

Thr

Gln Lys

Gly Phe

Pro Gln

695
Leu Arg
710

Phe Tyr

Ser

Asn Leu
His Ser
775
Val Val
790

Ala Pro

Pro Thr

585
Glu Val Ser
600

Glu Ser Leu

Glu Gln Val

Thr Val Lys

650

Asn Val Asp
665

Gly Lys Ala

680

Leu Gly Asp

Ala Asp Val

Leu Ala Asp
730

Asn Arg Thr

745
Val Pro Met
760

Val Leu Leu

Ser Gly Pro

Asp Glu Ile

810
His Tyr Phe

825

Lys

Asp

Asn

635

Val

His

Met

Thr

Arg

715

Lys

Ser

Tyr

795

Thr

Val

Phe

Cys

620

Asn

Cys

Arg

Ser

700

Val

Asn

Asp

Lys
780

Phe

Lys

Val

Ser
605

Phe

Met

Leu

Leu

Met

685

Pro

Pro

Ser

765

His

Asp

His

Leu

590
Val Cys

Cys Pro His

Leu Asn Leu

640

Pro Phe Gly

655

Leu Tyr His
670

Pro Met Trp

Leu Pro Pro

Pro Ser

Thr His
735

GIn Tyr Asp

750

Phe Arg Lys

Ala Thr Glu

Asn Tyr

Tyr

800

Leu Ala Asn

815
Thr Ser Cys

830
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Lys

Leu

Leu

Ser

Phe

945

His

Phe

Ser

Lys

Leu

Arg

Pro

Ser

Asn Lys Ser His Thr Pro Glu Asn Cys Pro Gly Trp Leu Asp Val
835 840 845

Pro Phe Ile Ile Pro His Arg Pro Thr Asn Val Glu Ser Cys Pro

850 855 860

Gly Lys Pro Glu Ala Leu Trp Val Glu Glu Arg Phe Thr Ala His

870 875 880
Ala Arg Val Arg Asp Val Glu Leu Leu Thr Gly Leu Asp Phe Tyr
885 890 895
Asp Lys Val Gln Pro Val Ser Glu Ile Leu Gln Leu Lys Thr Tyr
900 905 910
Pro Thr Phe Glu Thr Thr Ile Gly Gly Gly Ser Gly Gly Gly Gly
915 920 925

Gly Gly Gly Gly Ser Met Lys Trp Val Thr Phe Leu Leu Leu Leu

930 935 940
Val Ser Gly Ser Ala Phe Ser Arg Gly Val Phe Arg Arg Glu Ala
950 955 960
Lys Ser Glu Ile Ala His Arg Tyr Asn Asp Leu Gly Glu Gln His
965 970 975
Lys Gly Leu Val Leu Ile Ala Phe Ser Gln Tyr Leu Gln Lys Cys

980 985 990

Tyr Asp Glu His Ala Lys Leu Val Gln Glu Val Thr Asp Phe Ala

995 1000 1005
Thr Cys Val Ala Asp Glu Ser Ala Ala Asn Cys Asp Lys Ser
1010 1015 1020
His Thr Leu Phe Gly Asp Lys Leu Cys Ala Ile Pro Asn Leu
1025 1030 1035
Glu Asn Tyr Gly Glu Leu Ala Asp Cys Cys Thr Lys Gln Glu
1040 1045 1050

Glu Arg Asn Glu Cys Phe Leu Gln His Lys Asp Asp Asn Pro

1055 1060 1065

Leu Pro Pro Phe Glu Arg Pro Glu Ala Glu Ala Met Cys Thr
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Ser

Tyr

Lys

Ser

Val

Cys

Ser

Arg

1070
Phe
1085
Val
1100

Tyr

1175
Thr
1190
His
1205
Lys
1220

Thr

1295

1075
Lys Glu Asn Pro Thr

1090
Ala Arg Arg His Pro

1105

Ala Glu Gln Tyr Asn

1120
Asp Lys Glu Ser Cys
1135
Lys Ala Leu Val Ser
1150
Met Gln Lys Phe Gly
1165

Arg Leu Ser Gln Thr

1180
Lys Leu Ala Thr Asp
1195
Gly Asp Leu Leu Glu
1210
Tyr Met Cys Glu Asn
1225

Cys Cys Asp Lys Pro

1240
Val Glu His Asp Thr
1255
Asp Phe Val Glu Asp
1270
Lys Asp Val Phe Leu
1285

His Pro Asp Tyr Ser

1300

Thr Phe Met Gly

Tyr Phe Tyr Ala

Glu Ile Leu Thr

Leu Thr Pro Lys

Ser Val Arg Gln

Glu Arg Ala Phe

Phe Pro Asn Ala

Leu Thr Lys Val

Cys Ala Asp Asp

Gln Ala Thr Ile

Leu Leu Lys Lys

Met Pro Ala Asp

GIn Glu Val Cys

Gly Thr Phe Leu

Val Ser Leu Leu

1080
His Tyr Leu His
1095
Pro Glu Leu Leu
1110

GIn Cys Cys Ala

1125
Leu Asp Gly Val
1140
Arg Met Lys Cys
1155
Lys Ala Trp Ala
1170

Asp Phe Ala Glu

1185
Asn Lys Glu Cys
1200
Arg Ala Glu Leu
1215
Ser Ser Lys Leu
1230

Ala His Cys Leu

1245
Leu Pro Ala Ile
1260
Lys Asn Tyr Ala
1275
Tyr Glu Tyr Ser
1290

Leu Arg Leu Ala

1305
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ZIHSd 10-2023-0047334

Lys Lys Tyr Glu Ala Thr Leu Glu Lys Cys Cys Ala Glu Ala Asn
1310 1315 1320

Pro Pro Ala Cys Tyr Gly Thr Val Leu Ala Glu Phe Gln Pro Leu
1325 1330 1335

Val Glu Glu Pro Lys Asn Leu Val Lys Thr Asn Cys Asp Leu Tyr
1340 1345 1350

Glu Lys Leu Gly Glu Tyr Gly Phe Gln Asn Ala Ile Leu Val Arg

1355 1360 1365

Tyr Thr GIn Lys Ala Pro GIn Val Ser Thr Pro Thr Leu Val Glu
1370 1375 1380

Ala Ala Arg Asn Leu Gly Arg Val Gly Thr Lys Cys Cys Thr Leu
1385 1390 1395

Pro Glu Asp Gln Arg Leu Pro Cys Val Glu Asp Tyr Leu Ser Ala
1400 1405 1410

Ile Leu Asn Arg Val Cys Leu Leu His Glu Lys Thr Pro Val Ser

1415 1420 1425

Glu His Val Thr Lys Cys Cys Ser Gly Ser Leu Val Glu Arg Arg
1430 1435 1440

Pro Cys Phe Ser Ala Leu Thr Val Asp Glu Thr Tyr Val Pro Lys
1445 1450 1455

Glu Phe Lys Ala Glu Thr Phe Thr Phe His Ser Asp Ile Cys Thr
1460 1465 1470

Leu Pro Glu Lys Glu Lys GIn Ile Lys Lys Gln Thr Ala Leu Ala

1475 1480 1485

Glu Leu Val Lys His Lys Pro Lys Ala Thr Ala Glu Gln Leu Lys
1490 1495 1500

Thr Val Met Asp Asp Phe Ala Gln Phe Leu Asp Thr Cys Cys Lys
1505 1510 1515

Ala Ala Asp Lys Asp Thr Cys Phe Ser Thr Glu Gly Pro Asn Leu
1520 1525 1530

Val Thr Arg Cys Lys Asp Ala Leu Ala
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SIEdl

1535 1540

<210> 32

<211> 98

<212> PRT

<213> Artificial Sequence

<220><223> ENPP121GLK Protein Export Signal Sequence

<400> 32

Met Glu Arg Asp Gly Cys Ala Gly Gly Gly Ser Arg Gly Gly Glu Gly

1 5 10 15

Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn Gly Arg Asp Arg Gly
20 25 30

Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro Gln Ala Ala Ala Ser

35 40 45

Leu Leu Ala Pro Met Asp Val Gly Glu Glu Pro Leu Glu Lys Ala Ala
50 95 60
Arg Ala Arg Thr Ala Lys Asp Pro Asn Thr Tyr Lys Ile Ile Ser Leu
65 70 75 80
Phe Thr Phe Ala Val Gly Val Asn Ile Cys Leu Gly Phe Thr Ala Gly
85 90 95

Leu Lys

<210> 33

<211> 623

<212> PRT

<213> Artificial Sequence

<220><223> Albumin Sequence

<400> 33

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Met

1 5 10 15

Lys Trp Val Thr Phe Leu Leu Leu Leu Phe Val Ser Gly Ser Ala Phe
20 25 30

Ser Arg Gly Val Phe Arg Arg Glu Ala His Lys Ser Glu Ile Ala His
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35

Arg Tyr Asn Asp Leu Gly Glu

50

Ala Phe Ser
65

Leu Val Gln

Ser Ala Ala

Leu Cys Ala

115

Cys Cys Thr
130

Lys Asp Asp

145

Ala Met Cys

Tyr Leu His

Lys Glu Lys
225

Ser Met Gln

Arg Leu Ser

Leu Ala Thr

275

Asn

100

Lys

Asn

Thr

180

Tyr

Asp

Lys

260

Asp

Tyr

Val

85

Cys

Pro

Pro

Ser

165

Val

Lys

Leu

Phe

245

Thr

Leu

55

Leu Gln
70

Thr Asp

Asp Lys

Asn Leu

Glu Pro

135
Ser Leu
150

Phe Lys

Ala Arg

Glu Gln

Glu Ser

215
Val Ser
230

Gly Glu

Phe Pro

Thr Lys

40

Gln His

Lys Cys

Phe Ala

Ser Leu
105
Arg Glu

120

Glu Arg

Pro Pro

Glu Asn

Arg His

185

Tyr Asn
200

Cys Leu

Ser Val

Arg Ala

Asn Ala
265
Val Asn

280

Phe

Ser

Lys

90

His

Asn

Asn

Phe

Pro

170

Pro

Thr

Arg

Phe

250

Asp

Lys

45
Lys Gly Leu Val

60

Tyr Asp Glu His
75

Thr Cys Val Ala

Thr Leu Phe Gly
110
Tyr Gly Glu Leu

125

Glu Cys Phe Leu
140

Glu Arg Pro Glu

155

Thr Thr Phe Met

Tyr Phe Tyr Ala

Ile Leu Thr Gln
205
Pro Lys Leu Asp
220
GIn Arg Met Lys
235

Lys Ala Trp Ala

Phe Ala Glu Ile
270
Glu Cys Cys His

285
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Leu Ile

Ala Lys

80
Asp Glu
95

Asp Lys

Ala Asp

Gln His

160
Gly His
175

Pro Glu

Cys Cys

Gly Val

Cys Ser

240

Val Ala

255

Thr Lys

Gly Asp
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Leu Leu Glu Cys
290
Glu Asn GIn Ala

305

Pro Leu Leu Lys

Met Pro Ala Asp
340

Glu Val Cys Lys
355

Phe Leu Tyr

370

Leu Leu Arg Leu
385

Ala Glu Ala Asn

Gln Pro Leu Val
420
Leu Tyr Glu Lys

435

Arg Tyr Thr
450

Ala Ala Arg Asn

465

Glu Asp Gln Arg

Asn Arg Val Cys

500

Thr Lys Cys Cys
515

Ala Leu Thr Val

Ala Asp Asp Arg Ala Glu Leu Ala Lys Tyr

Thr

Lys

325

Leu

Asn

Tyr

Pro

405

Leu

Lys

Leu

Leu

485

Leu

Ser

Asp

295
Ile Ser

310

Ala His

Pro Ala

Tyr Ala

Ser Arg

375

Lys Lys

390

Pro Ala

Glu Pro

Gly Glu

Ala Pro

455
Gly Arg
470

Pro Cys

Leu His

Gly Ser

Glu Thr

Ser

Cys

360

Arg

Tyr

Cys

Lys

Tyr

440

Val

Val

Leu
520

Tyr

Lys

Leu

His

Tyr

Asn

425

Val

Lys

505

Val

Val

Leu

Ser

330

Lys

Pro

Gly
410

Leu

Phe

Ser

Thr

Asp

490

Thr

Glu

Pro

300
GIn Thr Cys Cys

315

Glu Val

Asp Phe Val
350

Asp Val Phe Leu

365

Val

Asp Tyr Ser

380

Thr Leu Glu Lys
395
Thr

Val Leu Ala

Val Lys Thr Asn
430
Gln Asn Ala

445

Thr Pro Thr Leu
460

Lys Cys Cys Thr

475

Tyr Leu Ser

Pro Val Ser

510

Arg Arg Pro Cys
525

Lys Glu Phe Lys
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Met

Asp

Asp
335

Asp

Ser

Cys

415

Cys

Leu

Val

Leu

495

His

Phe

Ala

Cys

Lys

320

Thr

Thr

Leu

Cys

400

Phe

Asp

Val

Pro
480

Leu

Val

Ser

Glu
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530
Thr Phe Thr Phe
545

Gln Ile Lys Lys

Lys Ala Thr Ala
580
Phe Leu Asp Thr
595
Thr Glu Gly Pro
610
<210> 34
<211> 227
<212> PRT

<213>

His

Gln

565

Glu

Cys

Asn

535
Ser Asp Ile Cys Thr
550
Thr Ala Leu Ala Glu

570

Gln Leu Lys Thr Val
585
Cys Lys Ala Ala Asp
600
Leu Val Thr Arg Cys

615

Artificial Sequence

<220><223> Human IgG Fc domain, Fc

<400> 34

Asp Lys Thr His

1
Gly Pro Ser Val
20
Ile Ser Arg Thr
35
Glu Asp Pro Glu
50

His Asn Ala Lys

65

Arg Val Val Ser

Lys Glu Tyr Lys
100

Glu Lys Thr Ile

Thr

5

Phe

Pro

Val

Thr

Val
85

Cys

Ser

Cys Pro Pro Cys Pro

10
Leu Phe Pro Pro Lys
25
Glu Val Thr Cys Val
40
Lys Phe Asn Trp Tyr
95

Lys Pro Arg Glu Glu

70
Leu Thr Val Leu His
90
Lys Val Ser Asn Lys
105

Lys Ala Lys Gly Gln

Leu
555

Leu

Met

Lys

Lys

Pro

Val

Val

Ala

Pro

540

Pro Glu Lys

Val Lys His

Asp Asp Phe

590

Asp Thr Cys
605

Asp Ala Leu

620

Pro Glu Leu

Lys Asp Thr
30
Val Asp Val
45
Asp Gly Val
60

Tyr Asn Ser

Asp Trp Leu

Leu Pro Ala
110

Arg Glu Pro
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Glu Lys
560
Lys Pro

575

Ala Gln

Phe Ser

Leu Gly

15

Leu Met

Ser His

Glu Val

Thr Tyr

80
Asn Gly
95

Pro Ile

GIn Val
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115

Tyr Thr Leu

130
Leu Thr Cys
145

Trp Glu Ser

Val Leu Asp

Asp Lys Ser

195
His Glu Ala
210
Pro Gly Lys
225
<210> 35
<211> 618

<212> PRT

Pro

Leu

Asn

Ser

180

Arg

Leu

120

Pro Ser Arg Glu Glu

135
Val Lys Gly Phe Tyr
150
Gly Gln Pro Glu Asn
165
Asp Gly Ser Phe Phe
185

Trp Gln Gln Gly Asn

200
His Asn His Tyr Thr

215

<213> Artificial Sequence

<220><223> Albumin Sequence

<400> 35

Met

Pro

Asn

170

Leu

Val

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Met Lys Trp Val Thr Phe Leu Leu Leu Leu Phe

1

5

10

Phe Ser Arg Gly Val Phe Arg Arg Glu Ala

20

25

His Arg Tyr Asn Asp Leu Gly Glu Gln His

35

40

Ile Ala Phe Ser Gln Tyr Leu Gln Lys Cys

50

55

Lys Leu Val Gln Glu Val Thr Asp Phe Ala

65

70

His

Phe

Ser

Lys

75

Lys

140

Asp

Lys

Ser

Ser

Ser

220

Val

Lys

Lys

Tyr
60

Thr

125

Asn Gln Val

Ile Ala Val

Thr Thr Pro

175

Lys Leu Thr
190

Cys Ser Val

205

Leu Ser Leu

Ser Gly Ser
15

Ser Glu Ile

30
Gly Leu Val
45

Asp Glu His

Cys Val Ala
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Ser

160

Pro

Val

Met

Ser

Leu

Asp

80
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Lys

Asp

His

145

His

Cys

Val

Ser

225

Lys

Asp

Cys

Lys
305

Thr

Ser

Leu

Cys

Lys

130

Tyr

Leu

Lys

210

Ser

Arg

Leu

Leu

290

Pro

Met

Ala Ala Asn Cys Asp

Cys Ala

100
Cys Thr
115

Asp Asp

Met Cys

Leu His

Leu Tyr

180

Glu Lys

Met Gln

Leu Ser

Ala Thr

260

Leu Glu

275

Asn Gln

Leu Leu

Pro Ala

85

Ile

Lys

Asn

Thr

165

Tyr

Asp

Lys

245

Asp

Cys

Lys

Asp

Pro Asn

Gln Glu

Pro Ser
135

Ser Phe

150

Val Ala

Lys Glu

Leu Val

215
Phe Gly
230

Thr Phe

Leu Thr

Ala Asp

Thr Ile

295
Lys Ala
310

Leu Pro

Lys

Leu

Pro

120

Leu

Lys

Arg

Ser
200

Ser

Pro

Lys

Asp

280

Ser

His

Ala

Ser

Arg

105

Pro

Arg

Tyr

185

Cys

Ser

Arg

Asn

Val

265

Arg

Ser

Cys

Ile

Leu His

90

Glu Asn

Arg Asn

Pro Phe

Asn Pro

155
His Pro
170

Asn Glu

Leu Thr

Val Arg

Ala Phe

235
Ala Asp
250

Asn Lys

Lys Leu

Leu Ser
315

Ala Ala

Thr Leu Phe Gly Asp

Tyr Gly

Glu Cys

125
Glu Arg
140

Thr Thr

Tyr Phe

Ile Leu

Pro Lys

205

Gln Arg

220

Lys Ala

Phe Ala

Glu Cys

Leu Ala

285
GIn Thr
300

Glu Val

Glu

110

Phe

Pro

Phe

Tyr

Thr

190

Leu

Met

Trp

Cys
270

Lys

Cys

Glu

95

Leu Ala

Leu Gln

Glu Ala

Met Gly

160
Ala Pro
175

Gln Cys

Asp Gly

Lys Cys

Ala Val

240
Ile Thr
255

His Gly

Tyr Met

Cys Asp

His Asp

320

Asp Phe Val Glu Asp
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Gln

Thr

Leu

Cys

385

Phe

Asp

Val

Pro

465

Leu

Val

Ser

Lys
545

Pro

Glu Val Cys

340
Phe Leu Tyr
355
Leu Leu Arg
370

Ala Glu Ala

Gln Pro Leu

Leu Tyr Glu

420

Arg Tyr Thr
435

Ala Ala Arg

Glu Asp Gln

Asn Arg Val

Thr Lys Cys

500

Ala Leu Thr
515

Thr Phe Thr

Gln Ile Lys

Lys Ala Thr

325

Lys

Leu

Asn

Val

405

Lys

Asn

Arg

Cys

485

Cys

Val

Phe

Lys

Ala

565

Asn Tyr

Tyr Ser

Ala Lys

375
Pro Pro
390

Glu Glu

Leu Gly

Lys Ala

Leu Gly

455

Leu Pro

470

Leu Leu

Ser Gly

Asp Glu

His Ser

535
Gln Thr

550

Ala

Arg

360

Lys

Ala

Pro

Pro
440

Arg

Cys

His

Ser

Thr

520

Asp

Ala

Glu

345

Arg

Tyr

Cys

Lys

Tyr

425

Val

Val

Leu
505

Tyr

Leu

Glu Gln Leu Lys

330

Ala Lys Asp

His Pro Asp

Glu Ala Thr

380

Tyr Gly Thr
395

Asn Leu Val

410

Gly Phe Gln

Val Ser Thr

Gly Thr Lys
460

Glu Asp Tyr

475
Lys Thr Pro
490

Val Glu Arg

Val Pro Lys

Cys Thr Leu

540

Ala Glu Leu
955

Thr Val Met

570

Val Phe

350
Tyr Ser
365

Leu Glu

Val Leu

Lys Thr

Asn Ala

430
Pro Thr
445

Cys Cys

Leu Ser

Val Ser

Arg Pro

510

Glu Phe

525

Pro Glu

Val Lys

Asp Asp
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335

Leu

Val

Lys

Asn

415

Leu

Thr

495

Cys

Lys

Lys

His

Phe

975

Ser

Cys

400

Cys

Leu

Val

Leu

480

His

Phe

Lys
560

Ala
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=T

GIn Phe Leu Asp Thr Cys Cys Lys Ala Ala Asp Lys Asp Thr Cys Phe
580 585 590

Ser Thr Glu Gly Pro Asn Leu Val Thr Arg Cys Lys Asp Ala Leu Ala

595 600 605

Arg Ser Trp Ser His Pro Gln Phe Glu Lys

610 615
<210> 36
<211> 16
<212> PRT
<213> Artificial Sequence
<220><223> ENPP2 Signal Peptide
<400> 36
Leu Phe Thr Phe Ala Val Gly Val Asn Ile Cys Leu Gly Phe Thr Ala
1 5 10 15
<210> 37
<211> 20
<212> PRT
<213> Artificial Sequence
<220><223> Signal Sequence ENPP7
<400> 37

Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu

1 5 10 15
Ala Pro Gly Ala
20
<210> 38
<211> 22
<212> PRT
<213> Artificial Sequence
<220><223> Signal sequence ENPP7
<400> 38
Met Arg Gly Pro Ala Val Leu Leu Thr Val Ala Leu Ala Thr Leu Leu
1 5 10 15

Ala Pro Gly Ala Gly Ala
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=T

20

<210> 39

<211> 95

<212> PRT

<213> Artificial Sequence

<220><223> Signal Sequence ENPP1-2-1

<400

> 39

Met Glu Arg Asp Gly Cys Ala Gly Gly Gly Ser Arg Gly Gly Glu Gly

1 5 10 15

Gly Arg Ala Pro Arg Glu Gly Pro Ala Gly Asn Gly Arg Asp Arg Gly
20 25 30

Arg Ser His Ala Ala Glu Ala Pro Gly Asp Pro Gln Ala Ala Ala Ser

35 40 45
Leu Leu Ala Pro Met Asp Val Gly Glu Glu Pro Leu Glu Lys Ala Ala

50 95 60

Arg Ala Arg Thr Ala Lys Asp Pro Asn Thr Tyr Lys Ile Ile Ser Leu
65 70 75 80
Phe Thr Phe Ala Val Gly Val Asn Ile Cys Leu Gly Phe Thr Ala

85 90 95
<210> 40
<211> 17
<212> PRT
<213> Artificial Sequence
<220><223> exENPP3
<400> 40
Leu Leu Val Ile Met Ser Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg
1 5 10 15

Lys

<210> 41

<211> 22

<212> PRT
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<213> Artificial Sequence
<220><223> Signal Sequence ENPP5
<400> 41
Met Thr Ser Lys Phe Leu Leu Val Ser Phe Ile Leu Ala Ala Leu Ser
1 5 10 15
Leu Ser Thr Thr Phe Ser
20
<210> 42
<211> 19
<212> PRT
<213> Artificial Sequence
<220><223> Signal Sequence - Azurocidin
<400> 42
Met Thr Arg Leu Thr Val Leu Ala Leu Leu Ala Gly Leu Leu Ala Ser

1 5 10 15

Ser Arg Ala

<210> 43

<211> 15

<212> PRT

<213> Artificial Sequence
<220><223> Linker

<220><221> MISC_FEATURE

<223> Features section of the listing that any one or all of amino

acids 1-15 can either be present or absent
<400> 43
Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg Arg
1 5 10 15
<210> 44
<211> 16
<212> PRT
<213> Artificial Sequence
<220><223> Linker

<400> 44
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Asp Ser Ser Ser Glu Glu Lys Phe Leu Arg Arg Ile Gly Arg Phe Gly

1 5 10 15
<210> 45

<211> 12

<212> PRT

<213> Artificial Sequence

<220><223> Linker

<400> 45

Glu Glu Glu Glu Glu Glu Glu Pro Arg Gly Asp Thr
1 5 10

<210> 46

<211> 12

<212> PRT

<213> Artificial Sequence

<220><223> Linker

<400> 46

Ala Pro Trp His Leu Ser Ser Gln Tyr Ser Arg Thr
1 5 10

<210> 47

<211> 12

<212> PRT

<213> Artificial Sequence

<220><223> Linker

<400> 47

Ser Thr Leu Pro Ile Pro His Glu Phe Ser Arg Glu
1 5 10

<210> 48

211> 12

<212> PRT

<213> Artificial Sequence

<220><223> Linker

<400> 48

Val Thr Lys His Leu Asn GIn Ile Ser Gln Ser Tyr
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1 5 10
<210> 49

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> Linker

<220><221> MISC_FEATURE

<223> Features section of the listing that any one or all of amino

acids 2-15 can either be present or absent

<400> 49

Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu

1 5 10
<210> 50

<211> 6

<212> PRT

<213> Artificial Sequence
<220><223> Linker

<400> 50

Gly Gly Ser Gly Gly Ser

1 5

<210> 51

<211> 7

<212> PRT

<213> Artificial Sequence
<220><223> Linker

<400> 51

Arg Ser Gly Ser Gly Gly Ser
1 5

<210> 52

<211

> 15

<212> PRT

<213> Artificial Sequence

<220><223> Linker
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<220><221> MISC_FEATURE

<223> Features section of the listing that any one or all of amino
acids 2-15 can either be present or absent

<400> 52

Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp

1 5 10 15

<210> 53

<211> 16

<212> PRT

<213> Artificial Sequence

<220><223> Linker

<400> 53

Leu Val Ile Met Ser Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys

1 5 10 15
<210> 54

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> Linker

<400> 54

Val Ile Met Ser Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys
1 5 10 15
<210> 55

<211> 14

<212> PRT

<213> Artificial Sequence

<220><223> Linker

<400> 55

Ile Met Ser Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys

1 5 10

<210> 56

<211> 13

<212> PRT
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<213> Artificial Sequence

<220><223> Linker

<400> 56

Met Ser Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys
1 5 10

<210> 57

<211> 12

<212> PRT

<213> Artificial Sequence

<220><223> Linker

<400> 57

Ser Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys
1 5 10

<210> 58

<211> 11

<212> PRT

<213> Artificial Sequence

<220><223> Linker

<400> 58

Leu Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys

1 5 10
<210> 59

<211> 10

<212> PRT

<213> Artificial Sequence

<220><223> Linker

<400> 59

Gly Leu Gly Leu Gly Leu Gly Leu Arg Lys
1 5 10
<210> 60

<211> 9

<212> PRT

<213> Artificial Sequence

<220><223> Linker
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<400> 60

Leu Gly Leu Gly Leu Gly Leu Arg Lys
1 5

<210> 61

<211> 8

<212> PRT

<213> Artificial Sequence
<220><223> Linker

<400> 61

Gly Leu Gly Leu Gly Leu Arg Lys

1 5

<210> 62

211> 7

<212> PRT

<213> Artificial Sequence
<220><223> Linker

<400> 62

Leu Gly Leu Gly Leu Arg Lys
1 5

<210> 63

<211> 6

<212> PRT

<213> Artificial Sequence
<220><223> Linker

<400> 63

Gly Leu Gly Leu Arg Lys

1 5

<210> 64

<211> 5

<212> PRT

<213> Artificial Sequence
<220><223> Linker

<400> 64

Leu Gly Leu Arg Lys
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1 5
<210> 65

211> 4
<212

> PRT

<213> Artificial Sequence

<220><223> Linker

<400> 65

Gly Leu Arg Lys

1

<210> 66

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> Linker

<220><221> MISC_FEATURE

<223> Features section of the listing that any one or all of amino
acids 1-15 can either be present or absent

<400> 66

Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys Lys

1 5 10 15

<210> 67

<211> 15

<212> PRT

<213> Artificial Sequence

<220><223> Linker

<220><221> MISC_FEATURE

<223> Features section of the listing that any one or all of amino
acids 2-15 can either be present or absent

<400> 67

Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp Asp

1 5 10 15

<210> 68

<211> 50

- 340 -



<212> PRT

<213> Artificial Sequence
<220><223> Linker
<220><221> MISC_FEATURE

<223> Amino acids 6-50 can either be present or absent in groups of

5(GGGGS) starting at position 6
<400> 68
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15
Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
20 25 30
Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly
35 40 45
Gly Ser
50
<210> 69
<211> 2625

<212> DNA
<

213> Artificial Sequence

<220><223> ENPP3 Nucleotide sequence

<400> 69

atggaatcta cgttgacttt agcaacggaa caacctgtta agaagaacac tcttaagaaa
tataaaatag cttgcattgt tcttcttget ttgctggtga tcatgtcact tggattaggce
ctggggcttg gactcaggaa actggaaaag caaggcagct gcaggaagaa gtgctttgat
gcatcattta gaggactgga gaactgccgg tgtgatgtgg catgtaaaga ccgaggtgat
tgctgetggg attttgaaga cacctgtgtg gaatcaactc gaatatggat gtgcaataaa

tttcgttgtg gagagaccag attagaggcc agectttget cttgttcaga tgactgtttg

cagaggaaag attgctgtgc tgactataag agtgtttgcc aaggagaaac ctcatggcetg
gaagaaaact gtgacacagc ccagcagtct cagtgcccag aagggtttga cctgccacca
gttatcttgt tttctatgga tggatttaga gctgaatatt tatacacatg ggatacttta
atgccaaata tcaataaact gaaaacatgt ggaattcatt caaaatacat gagagctatg

tatcctacca aaaccttccc aaatcattac accattgtca cgggettgta tccagagtca
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60

120

180

240

300

360

420

480

540

600

660
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catggcatca

tcaaaggaac

tatcaaggtt
tectttectt
acactgttaa
tttgaagaac
gccttacagg
ttgcacaact

aacaagatgg

gggectgecce
gaggaaattg
actcctgatt
ctctttgtgg
ggcaaccatg
cccagtttta

atgtgtgatc

catcttctga
gtttgtggct
caaaatagta
acagcaacag
gaccactgtc
cccatgtgga

gtcccagact

ttctatttag
acatcagata
ttcagaaaaa
aatggagtaa
gctccagatg

tttgtggtgce

ttgacaataa

aaaataatcc

taaaagccgc
ccatatacat
aatggctgga
ctgattcctc
tagtagatca
gtgtcaatat

aatacatgac

cccgeatceceg
ttagaaacct
tgccaaagcg
atcaacagtg
gttataacaa
aagagaagac

ttctacgcat

aggtgecttt
ttgctaatcc
ctcagctgga
tgaaagtaaa
tcctttacca
gttcatacac

gtctgeggge

cagacaagaa
gccaatatga
tgtgggacta
atgtggttag
aaattaccaa

tgaccagttg

tatgtatgat

agcctggtgg

tacctacttt
gccttacaac
cctgeccaaa
tggacatgca
tgettttggg
catccttctg

tgattatttt

agctcataat
cagttgccga
actgcactat
gctggetgtt
tgagtttagg
tgaagttgaa

tcaaccagca

ttatgagcca
attgcccaca
acaagtgaat
tttgccattt
cagggaatat
agtcccccag

tgatgtcagg

tatcacccac
tgctttaatt
cttccacagt
tggaccaata
acatttagcc

taaaaacaag

gtaaatctca

catgggcaac

tggceccggat
ggaagtgtcc
gctgaaagac
ggtggaccag
atgttgatgg
gctgaccatg

cccagaataa

atacctcatg
aaacctgatc
gccaagaacg
aggagtaaat
agcatggagg
ccatttgaaa

ccaaacaatg

tcccatgcag
gagtctcttg
cagatgctaa
gggaggccta
gtcagtggat
ttgggagaca

gttcctectt

ggcttectcet
actagcaatt
gttcttctta
tttgattata
aacactgatg

agccacacac

acaagaattt

caatgtggct

cagaagtggc
catttgaaga
ccaggtttta
tcagtgccag
aaggcctgaa
gaatggacca

acttcttcta

acttttttag
agcatttcaa
tcagaatcga
caaatacaaa
ctatctttct
atattgaagt

gaacccatgg

aggaggtgtc
actgtttctg
atctcaccca
gggtactgca
ttggaaaagc
catcgcctct

ctgagagcca

atcctcctgce
tggtacctat
taaaacatgc
attatgatgg
ttcccatccce

cggaaaactg

ttcactttct

gacagcaatg

tataaatggc
gaggatttct
taccatgtat
agtaattaaa
gcagcggaat
gacttattgt

catgtacgaa

ttttaattct
gcectatttg
caaagttcat
ttgtggagga
ggcacatgga
ctataaccta

tagtttaaac

aaagttttct
ccctecaccta
agaagaaata
gaagaacgtg
tatgaggatg
gccteccact

aaaatgttcc

cagcaataga
gtatgaagaa
cacagaaaga
ccattttgat
aacacactac

ccetgggtgg
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720

780

840
900
960
1020
1080
1140

1200

1260
1320
1380
1440
1500
1560

1620

1680
1740
1800
1860
1920
1980

2040

2100
2160
2220
2280
2340

2400
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ctggatgtcc taccctttat catccctcac cgacctacca

ggtaaaccag aagctctttg ggttgaagaa agatttacag

gatgtagaac ttctcactgg gcttgacttc tatcaggata

attttgcaac taaagacata tttaccaaca tttgaaacca

<210> 70

<211> 2775

<212> DNA

<213> Artificial Sequence

<220><223> ENPP1 Nucleotide sequence

<400> 70
atggaacggg
agagaaggac

ggcgatcctce

gaaaaggccg
gtgctgtecg
tgcgccaaag
agatgcgacg
atcgagcccg
agatccctgt

agcagcgtgt

ccccagtgec
cgggcecegagt
tgcggcacct
tactccatcg
gaccccaaga
tataagggcg

ttttggeecg

aacggcagceg
aaggatgagc
agctacggcec

ggaatgctga

acggctgtgce
ctgcecggcaa

aggctgcetgce

ccagagccag
tgtgcgtgct
aagtgaagtc
ccgeectgtgt
agcacatctg
gtgcctgcecag

gccagggega

ctgceggett
acctgcacac
acaccaagaa
tgaccggcect
tgaacgccag
agcccatctg

gcagcgacgt

tgcecttega
ggccccactt
ctgtgtccag

tggacggcect

cggcggagga
cggcagagac

ttctetgctg

aaccgccaag
gaccaccatc
ctgcaagggc
ggaactgggc
gacctgcaac
cgacgactgc

gaagtcctgg

cgagacacct
atggggaggc
catgcggccc
gtaccccgag
cttcagcctg
ggtcaccgcc

ggaaatcaac

ggaacggatc
ctacaccctg
cgaagtgatc

gaaagagctg

tcaagaggcg
agaggcagat

gcececcatgg

gaccccaaca
ctgggctgca
cggtgctteg
aactgctgcc
aagttcagat
aaggacaagg

gtggaagaac

cctaccctge
ctgctgececg
gtgtacccca
agccacggea
aagtccaaag
aagtaccagg

ggcatcttcc

ctggectgtgce
tacctggaag
aaggccctgce

aacctgcaca

acgtggagag

ctcacattgc
aagtgcagcc

ctatt

gagaaggcgg
ctcatgccgc

atgtgggcega

cctacaaggt
tctteggect
agcggacctt
tggactacca
gcggcgagaa
gcgactgetg

cctgcgagag

tgttcagcct
tgatcagcaa
ccaagacctt
tcatcgacaa
agaagttcaa
gcctgaaaag

ccgacatcta

tgcagtggct
aacctgacag
agcgggtgga

gatgcctgaa

ctgtcctgaa

ccgggtcecegt

tgtctctgaa

cagagcccct
cgaagcccct

ggaacctctg

gctgagectg
gaagcccagce
cggcaactgc
ggaaacctgc
gcggcetgacce
catcaactac

catcaacgag

ggacggcettt
gctgaagaag
ccccaaccac
caagatgtac
ccccgagtgg
cggcacattc

taagatgtac

gcagctgecc
cagcggccac
cggcatggtg

cctgatcctg
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atcagcgacc

ctgggcgacg

gacgtgccecg

agagagccca
ttcgccaaga
gccectgaatce
ttcagcaaca
gccgacacct
cctgecccca

acccctaagce

agagacaacc
cagttcaacc
agaccccggg
agcggctact
gacagcttct
agcceegtge

agccctceccc

aacatcgtgc
ctgcggaagt
ttcgactacg
cggaaccagg
accagccaga
cggaccgaca

ctgctgatgc

taccagcagc
ttcagccagg

<210> 71

<211> 3255

<212> DNA

acggcatgga
tgaagaacat

acaagtacta

accagcactt
gcgacagaat
ccagcgagag
tgcaggccct
tcgagaacat
acaatggcac

accccaaaga

tgggctgtag
tgaccgtggce
tgctgcagaa
cccaggacat
ccaccgagga
acaagtgcag

agctgaacaa

ccatgtacca
acgccgaaga
acggcagatg
aaattctgat
cceceectgea
acagcgagag

tgcaccgggce

ggaaagaacc

aagat

acagggatcc
caaagtgatc

cagcttcaac

caagccctac
cgagcccctg
aaagtactgc
gttcgtggge
cgaggtgtac
ccacggcagce

ggtgcaccce

ctgcaacccc
cgaggaaaag
agagaacacc
cctgatgccc
tttcagcaac
cttctacaag

gaacagctcc

gagcttccaa
acggaacggce
tgacagcctg
ccctacccac
ctgcgagaac
ctgtgtgcac

cagaatcacc

cgtgtccgat

<213> Artificial Sequence

tgcaagaagt
tacggcccag

tacgagggaa

ctgaagcact
accttctacc
ggcageggct
tacggacccg
aatctgatgt
ctgaaccatc

ctggtgcagt

agcatcctgc
atcatcaagc
atctgecctgce
ctgtggacca
tgcctgtacc
aacaacacca

ggcatctaca

gtgatctgge
gtgaacgtgg
gaaaatctgc
ttctttatcg
ctggataccc
ggcaagcacg

gatgtggaac

atcctgaagc

acatctacct
ccgccagact

tcgeecggaa

tcctgeccaa
tggaccccca
tccacggctc
gctttaagca
gcgacctgcet
tgctgaagaa

gcecectteac

ccatcgagga
acgagacact
tgagccagca
gctacaccgt
aggatttccg
aggtgtccta

gcgaggcecct

ggtacttcca
tgtceggcecc
ggcagaaaag
tgctgacaag
tggccttcat
acagctcttg

acatcaccgg

tgaaaaccca

<220><223> Azurocidin-ENPP1-FC Nucleotide sequence

gaacaagtac

gaggcctage

cctgagetgce

gecggcetgeac
gtggcagetg
cgacaacgtg
cggcatcgag
gaatctgacc
cceegtgtac

cagaaacccce

cttccagacc
gcectacgge
ccagttcatg
ggaccggaac
gatcccectg
cggcttectg

gctgactacc

cgacaccctg
agtgttcgac
aagagtgatc
ctgcaaggat
cctgectcac
ggtggaagaa

cctgagettt

tctgcccacce
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1500
1560
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<400> 71
ggtaccgcca
tctagagctg

cggaccttcg

gactaccaag
ggcgagaagce
gactgctgca
tgcgagtcca
ttcteectgg
atctccaagc

aagacattcc

atcgacaaca
aagttcaacc
ctgaagtctg
gacatctata
cagtggctgc
cctgactcct

cgagtggacg

tgcctgaacc
atctacctga
gccagactga
gcecggaacce
ctgcctaagce
gaccctcagt

cacggctccg

tttaaacacg
gacctgctga
ctgaagaatc
cctttcacca
atcgaggact

gagacactgc

ccatgacaag
ctccttectg

gcaactgtag

agacatgcat
ggctgaccag
tcaactactc
tcaacgagcc
atggcttcag
tgaagaagtg

ccaaccacta

agatgtacga
ccgagtggta
gcaccttcett
agatgtacaa
agctgcctaa
ccggcecactce

gaatggtcgg

tgatcctgat
acaagtacct
ggccttetga
tgtcctgcag
ggctgcactt
ggcagetgge

acaacgtgtt

gcatcgaggc
atctgacccc
ccgtgtacac
gaaatcctcg
ttcagaccca

cctacggcag

actgacagtg
cgccaaagaa

atgtgacgcc

cgagcccgag
atctctgtgc
ctctgtgtgc
tcagtgtcct
agccgagtac
cggcacctac

ctccatcgtg

ccccaagatg
taagggcgag
ttggectggce
cggcteegtg
ggatgagagg
ttatggccct

aatgctgatg

ctccgaccac
gggegacgtg
tgtgcctgac
agagcctaac
cgccaagtct
cctgaatcct

ctctaatatg

cgacaccttc
tgctcctaac
ccctaagcac
ggacaacctg
gttcaacctg

acctagagtg

ctggctctgce
gtgaagtcct

gettgegtgg

cacatctgga
geetgetetg
cagggcgaga
geeggetteg
ctgcatactt
accaagaaca

accggectgt

aacgcctcect
cctatctggg
tccgacgtgg
cctttcgagg
cctcacttct
gtgtcectetg

gacggcctga

ggcatggaac
aagaacatca
aagtactact
cagcacttca
gacagaatcg
agcgagagaa

caggccctgt

gagaacatcg
aacggcaccc
cccaaagagg
ggctgetcett
accgtggcecg

ctgcagaaag

tggccggact
gcaagggcag

aactgggcaa

cctgcaacaa
acgactgcaa
agtcctgggt
agacacctcc
ggggaggcct
tgaggcctgt

atcctgagag

tcagcctgaa
tcaccgctaa
aaatcaacgg
aacgcattct
acaccctgta
aagtgatcaa

aagagctgaa

aggggagetg
aagtgatcta
ccttcaacta
agccctacct
agcccctgac
agtactgtgg

tcgteggeta

aggtgtacaa
acggatctct
ttcaccctct
gcaacccttce
aggaaaagat

agaacaccat

gttggcectcet
atgcttcgag

ctgctgectg

gttcagatgc
ggacaagggc
tgaagaaccc
tactctgctg
gctgccagtg
gtaccctacc

ccacggcatc

gtccaaagag
gtaccaggga
catcttccce
ggctgttctg
cctggaagaa
ggccctgeag

cctgcacaga

caagaagtac
cggccecagec
cgagggaatc
gaagcacttt
cttctatctg
ctcecggettc

cggeectgge

tctgatgtgt
gaaccatctg
ggtccagtgt
tatcctgect
catcaagcac

ctgcctgctg
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tcccagcacc

tacaccgtgg
gatttcagaa
gtgtcctacg
gaggccctge
tacttccacg
tctggececeg

cagaaaagac

ctgaccagct
gcecttceatte
tcetettggg
atcaccggcc
aaaacccatc
cctccatgtc

ccaaaggaca

tctcacgaag
gccaagacca
actgtgctge
gctcetgeeceg
caggtttaca
tgcctggtca

cctgagaaca

tactctaagc
gtgatgcacg
aaatgatagc
<210> 72
<211> 3219

<212> DNA

agttcatgtc

accggaacga
tcectetgag
gcttectgte
tgaccaccaa
acaccctgct
tgttcgactt

gagtgatccg

gcaaggatac
tgcctcacag
tcgaagaact
tgagcttcta
tgccaacctt
ctgctccaga

cactgatgat

atcccgaagt
agcctagaga
accaggattg
ctcctatcga
ccetgectcec
agggcttcta

actacaagac

tgacagtgga
aggccctcca

tcgag

cggctactcc

tagcttctcc
cceegtgeac
tcctecacag
catcgtgccc
gaggaagtac
cgactacgac

gaatcaagag

ctctcagacc
aaccgacaac
gctgatgetg
ccagcagcgg
cagccaagag
actgctcgga

ctctecggacc

caagttcaat
ggaacagtac
gctgaacggce
aaagaccatc
atctcgggaa
cccttecgat

aacccctect

caagtcccgg

caatcactac

<213> Artificial Sequence

caggacatcc

accgaggact
aagtgcagct
ctgaacaaga
atgtaccagt
gccgaagaaa
ggcagatgeg

atcctgattc

cctctgcact
tccgagtcect
caccgggeca
aaagaacctg
gacctgatca
ggcccectetg

cctgaagtga

tggtacgtgg
aactccacct
aaagagtaca
tccaaggcta
gagatgacca
atcgecgtgg

gtgctggaca

tggcagcaag

acccagaagt

tgatgcctct

tcagcaactg
tctacaagaa
actccagcgg
ccttccaagt
gaaacggcegt
actctctgga

ctacacactt

gcgagaatct
gtgtgcacgg
gaatcaccga
tgtccgatat
acgacaagac
tgttectgtt

cctgegtggt

acggegtgga
acagagtggt
agtgcaaagt
agggccagece
agaaccaggt
aatgggagtc

gcgacggcetce

gcaatgtgtt

ccetgtetcet

<220><223> Azurocidin—-ENPP3-FC Nucleotide sequence

<400> 72

gtggacctcc

cctgtaccag
caacaccaag
catctactct
gatctggegg
gaacgtggtg
aaacctgcgg

ctttatcgtg

ggacaccctg
caagcacgac
tgtggaacac
cctgaagctg
ccacacctgt
tccacctaag

ggtggatgtg

agtgcacaac
gtcegtgetg
gtccaacaag
tcgggaacct
gtccctgacce
caatggccag

attcttcctg

ttcctgetcet

gtccectgge
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atgaccagac

aagcagggca

agatgcgacg
gtggagagca
gccagecetgt
aagagcgtgt
agccagtgcec
agagccgagt

tgcggcatcc

tacaccatcg
gacgtgaacc
tggcacggcec
ttctggececg
aacggcagcg
aaggccgaga

geeggegegcee

ggcatgctga
ctggccgacc
ttcceccagaa
aacatccccc
agaaagcccg
tacgccaaga

gtgagaagca

agaagcatgg
gagccectteg
gcccccaaca
cccagccacg
accgagagcc

aaccagatgc

tgaccgtgct

gctgcagaaa

tggcctgcaa
ccagaatctg
gcagctgcag
gccagggcga
ccgagggctt
acctgtacac

acagcaagta

tgaccggcct
tgaacaagaa
agcccatgaa
gcagcgaggt
tgcecttcga
gacccagatt

ccgtgagegce

tggagggcecet
acggcatgga
tcaacttctt
acgacttctt
accagcactt
acgtgagaat

agagcaacac

aggccatctt
agaacatcga
acggcaccca
ccgaggaggt
tggactgctt

tgaacctgac

ggccectgetg

gaagtgcttc

ggacagaggc
gatgtgcaac
cgacgactgc
gaccagctgg
cgacctgccc
ctgggacacc

catgagagcc

gtaccccgag
cttcagcctg
cctgaccgcec
ggccatcaac
ggagagaatc
ctacaccatg

cagagtgatc

gaagcagaga
ccagacctac
ctacatgtac
cagcttcaac
caagccctac
cgacaaggtg

caactgcggc

cctggeccac
ggtgtacaac
cggcagcectg
gagcaagttc
ctgcccccac

Cccaggaggag

geeggecetge

gacgccagct

gactgctgct
aagttcagat
ctgcagagaa
ctggaggaga
ccegtgatcec
ctgatgccca

atgtacccca

agccacggea
agcagcaagg
atgtaccagg
ggcagcttce
agcaccctgce
tacttcgagg

aaggccctgce

aacctgcaca
tgcaacaaga
gagggccececeg
agcgaggaga
ctgacccceceg
cacctgttcg

ggceggeaacce

ggccccagcet
ctgatgtgceg
aaccacctgc
agegtgtgceg
ctgcagaaca

atcaccgcca

tggccagcag

tcagaggcct

gggacttcga
gcggegagac
aggactgctg
actgcgacac
tgttcagcat
acatcaacaa

ccaagacctt

tcatcgacaa
agcagaacaa
gcctgaagge
ccagcatcta
tgaagtggct
agcccgacag

aggtggtgga

actgcgtgaa
tggagtacat
cccccagaat
tcgtgagaaa
acctgcccaa
tggaccagca

acggctacaa

tcaaggagaa
acctgctgag
tgaaggtgcc
gcttcgecaa
gcacccagct

ccgtgaaggt

cagagccgece

ggagaactgc

ggacacctgc
cagactggag
cgccgactac
cgcccageag
ggacggcttce
gctgaagacc

CCccaaccac

caacatgtac
cceegecetgg
cgccacctac
catgccctac
ggacctgecc
cagcggccac

ccacgccttc

catcatcctg
gaccgactac
cagagcccac
cctgagcetgce
gagactgcac
gtggetggece

caacgagttc

gaccgaggtg
aatccagccc
cttctacgag
cceectgecc
ggagcaggtg

gaacctgccc
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ttcggcagac

tacgtgagcg
cagctgggceg
agagtgcccc
cacggcttcc
atcaccagca
agcgtgcetgce

atcttcgact

gccaacaccg
aagagccaca
cacagaccca
gagagattca
ttctaccagg
accttcgaga

ctgggeggece

agaacccccg
ttcaactggt
cagtacaaca
aacggcaagg
accatcagca
agagaggaga

agcgacatcg

cceeeegtge

agcagatggc

cactacaccc

ccagagtgct

gcttcggceaa
acaccagccc
ccagcgagag
tgtacccccc
acctggtgcec
tgatcaagca

acaactacga

acgtgcccat
cccccgagaa
ccaacgtgga
ccgeccacat
acaaggtgca
ccaccatcga

ccagecgtgtt

aggtgacctg
acgtggacgg
gcacctacag
agtacaagtg
aggccaaggg
tgaccaagaa

ccgtggagtg

tggacagcga
agcagggcaa

agaagagcct

gcagaagaac

ggccatgaga
cctgececccc
ccagaagtgc
cgccagcaac
catgtacgag
cgccaccgag

cggccacttc

ccccacccac
ctgceeeggce
gagctgceccce
cgccagagtg
gccecgtgage
caagacccac

cctgtteccc

cgtggtagtg
cgtggaggtg
agtggtgage
caaggtgagc
ccagcccaga
ccaggtgagc

ggagagcaac

cggcagcttce
cgtgttcagce

gagcctgage

gtggaccact

atgcccatgt
accgtgeccg
agcttctacc
agaaccagcg
gagttcagaa
agaaacggcg

gacgcccceceg

tacttcgtgg
tggctggacg
gagggcaage
agagacgtgg
gagatcctge
acctgccccc

CCCaagccca

gacgtgagcc
cacaacgcca
gtgctgaccg
aacaaggccc
gagccccagg
ctgacctgcc

ggccagcececeg

ttcctgtaca

tgcagcgtga

cccggeaag

gecetgetgta

ggagcagcta
actgcctgag
tggccgacaa
acagccagta
agatgtggga
tgaacgtggt

acgagatcac

tgctgaccag
tgctgecectt
ccgaggecect
agctgctgac
agctgaagac
cctgecececge

aggacaccct

acgaggaccce
agaccaagcc
tgctgcacca
tgccegeccc
tgtacaccct
tggtgaaggg

agaacaacta

gcaagctgac

tgcacgaggc

ccacagagag

caccgtgccc
agccgacgtg
gaacatcacc
cgacgccctg
ctacttccac
gagcggececce

caagcacctg

ctgcaagaac
catcatccce
gtgggtggag
cggcectggac
ctacctgccc
ccccgagcetg

gatgatcagc

cgaggtgaag
cagagaggag
ggactggctg
catcgagaag
gcececccage
cttctaccce

Ccaagaccacc

cgtggacaag

cctgcacaac
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