Structure and Function of Novel
Carboxypeptidase gp180
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MEE®

HVEFIYRTFF—¥iI, 2yurorF7—EBgEIN, BRI VNI ED
COOH KB NIEEMT I /B (Arg, Lys) 2§52 &IC& D, ZDF YNNI HED
maturation ®activation {248 F B, L7 o T, ANEVLREEHWNY YNNI EADER
B, BT MA LT, TUANABRELBEREETH S,

Lk, ¥y 7 BEFFEY 1 VA (DHBV) DR 277 587 T, DHBV
WFEERHIKEETAITTFELSADBEREEAMHEY VNV & (gp180) zRBR L
72 [Kuroki et al., J. Virol., 68, 2091-2096 (1994)]o B, F4 ¥, D gpl80 DEFIR
% h8—F 5% Tkb D cDNA B X U genomic DNA 3155 Z L S T& 72D T, £DiE
EEFIRE, 73/ B—XEEOHE. FTOV-RRELToTE 72, ZDOHR,
gpl80I CNE T BE SN TVRB I NVEF YRS FF— LB LB ATIV—H 5
LS IOBEBRICSEINLEEZ TS, LPL, (1) ANVEFIRTF
F—BDRALVH3ES ¥ T A gpl180 EiCIEATWT, EEEHE L 3FHD
FXLYDOCEBIZHD, (2) 32D FX 4 VBT, substrate binding site <
catalyticsite D7 I JBRECFINSR L B2 L. ThETHLA TV, ZWVANAZS
— BT I/)B—REBELLoTWEIEPDRPoT:

gp180 DHEE L DYEHIZ, (1) ABMIC, 3BOAINKFIRTF I —EE—
DORTF FIZEDZ &L CHANIRRAINDLRESH S, (2) gp180 IFFTER
BThH), IBEOHINVEFIYARSFF— P COOH KIHEL D2 1 T7I/BRPH
T BHBUKEFEIR A L TRRICHES LIREES 545, proteolytic cleavage (& > T 1, 2
BEADANKEFIRTSFI—B R TIZXATHEVIEIF NIRRT % BT H720D
BERNERBENLEH-THOATHEHICLD, (3) #IEOBETE—DEEFH
triplicate L, FRENIHEAKREEE DO L )Tk b, 2 EEMAZE, TTFEWFELL
WAABRD D BIRFAZHRA ITRRL T 5,

AFEOEMIZ, LROEHE D LICHBROINVKFIRTFF—E gpl80 D
B FOBBORERICOVWTEET A L, I-EPEROEEEICOVTE
THZLTH5,



7R

EbBESUTIZADI Y THAIWNEKXINTFH—1tqp180KEO— T DEEE,

v 2 gpl80cDNA % 70— 7|2 LTk I cDNA 5 4 75 Y — (CLONTECH,

USA) 1X1087 0= %A —=V 7 LR, AEEED 20/ u—>
(pH1&(pH2) 2o Nhiz (K1, A) (RIIED) .

BLlE, SHICEEED gp180cDNA 2155 7:%., cDNA 74 75 —DIER,
AP ==V T ®fFolz, B+ (pHILPH2 cDNA) & ¥ v 7 gpl80 THIFEHEOE W
WAL BUVERL L 72 primer 1 & 2% W2 RT-PCRIC X V), & b HepG2 MRIRIC.
T AFBICOWTH 0.8 kb DEWIHERIN/ZDOT (K1, B) . ThHD
ML Y cDNA T4 75 ) — % e L 7=,

HepG2 B LU Y AfFI cDNA 54 75 1) — (FhFN13X 100 70—V) 2H
1 (B) ™ gpl80DNA(0.8kb) 2 /U —T L LTARZ ) —= V7 LR, BRHIC
FhEN]L SHOMM L7270 — V2B, ThHDH L, HepG2 T3 2 (pHI0,
pHIO BX U pH22) , U AT22 (pM5BL U pMI11) D7 T — 55 gpl80 D&
—TFAVTEBEEATYE (EH2) .

HepG2 Tid, 4-E155 721387 gp180cDNA 7 U — ¥ % 3’ FKigDIEEET] O
BORS 42D T NV—FICHT B LB TER, v TAFETIE, 22007 Vv—F
Koz, € bgpl8OmRNA O/ —H 70y MEIZ L B2BIFPL S, 9. 7.5, Skb
DA—=T ¥V FHPERENTWEDT (ANIESL, FAME) . gp180 mRNA IZid,
termination site DR 2 2 EWIREL TV E DL BEbh b,
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Duck gp180 1 kb

Kpni Hind Il BamH |

IIBamH I polyA

Human gp180 cDNA Kon |

— pHI

. pH2

primer 1 - - primer 2
BamH |

primer 1 5'Gtg gAt CCA GTA CAG ACA GTG GAA AAT AA3' —————d
Hgpl180 GAC AAG CCA GTA CAG ACA GTG GAA AAT AA
Dgpl80 GAt AAG CCA GTA CAG ACA GTG GAg AAC AA

EcoR |
~——— 3'GTC CTA CTT TGT CTG TGA CTT CTL aag TGS'

primer 2

GTC CTA CTT TGT CTG TGA CTT CTG CTT TG Hgpl80
GTC CTA CTT TGT CTG TGA CTT CTt CTT TG Dgpl80
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EFSELUTTZIADAINKEXINTFE—tgp180NLT I /BRESI,

B 3iX, 70— pHIO DE | gpl80 cDNA DIEEFFIB L UHEINST I /B
EEFIZRLTW5S, T?D DNAIX4330 BEPLLRoTBY) ., TOMMFTOHER,
b gp180 iX. 1,380NT I VERDP LRI NS Z LAHEE SN, ¥ b gpl8O IZiZ,
15{8 ) potential N-linked glycosylation sites 25 ) , FA &N 5 1 DO transmembrane ]
B (¥4 71) L55DT I /B S % 5 cytoplasmic domain % Do F72. £DN
FK¥IZIE, putative signal peptide 35 . 5' noncoding region {Z i, stop codon (in frame)
#»%% %, DDBIJ accession number (3. D85390,

K4z, 20— pM5 DT A gpl80 cDNA DIEEEFIB L UHEEINET I/
BEFIZRL TS, D DNAIZ4370 BENSZoTBY ., FOBITOHER.
YA gpl80 i, 137MADT I /BIOLBRINDE I LIHES NI, TTR
gp180 (Zi&, 15f8 potential N-linked glycosylation sites 2% 1) . FHEHI NS 12D
transmembrane 83 (¥ 4 7 1) & 55D 7 I /8 5 % 5 cytoplasmic domain % b
D, ¥z, FONEKMITIE, putative signal peptide % %, 5' noncoding region 1213,
stop codon (in frame) A% 69 DDBJ accession number {&. D85391,

ErBLUTYIZIDgp180b BN REINRTFI AT E3BHD,

¥y 7gpl80id, AINVRFIRTFF—EHOY A XADH 3BT, WWVEFIAR
TFFV—EBEHFEQOT—DH B IBED FA A VHENKHD OCRFICHITTEFIL T
Wb, B PRI AD gpl80 b NEF YRS FF—EHDOHT A XADH 3ETH 5B
ZENDPoeDT, B P AINVEFIYRTSFF—F¥H (WCBPH) &k PHIVEFY
RTF ¥ —¥ gp180 (Hgpl80)  BLUThCBPH &Y A A NAF I RS FF—E
gp180 (Mgpl80) IZDoWT 7 I/ BRECHIFED Y —fHT (checking size 1350,
matching 1¥15, DNASIS, HY.V 7 }) %4To7z. E FBLUYTAD gp180 i, ¥
v IR BVEFIVRTFT—ERAL V%I FAICEFILTWA (B5),
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GC TGGAAG

“GGCCGGGAL COCCTTGOCGGCTAGGGCGGCTCCTGTTGCTCATGTGCCTGCTGL C CAAGA. GCGACTACCACAACTACGAGC
M A 8 G R DERPPWRILOGRILILILILMGCECTIL L L L OGS 8 ARAAHTIIKIKA AMANMERATTTTTS

C AGTTCGAC CTACCACG TGOAGTCOGCGK TCCCCGGCCTGGCCCOCCTCTTTAGCAT T A

A GAEAAEGOQTPFDRYYHTEETELESALREAMAAAAGLTPOGTLARTLTFSTIGHR RSVE

GTGOOTGCTTCOCCTCACCOCCOGECT! GCTAATCCCTY CTGATGC CCAACGC CCO0C 'GAAGCTOOTO
GRPLWVLRLTAGI.GS[;IFEGDABPDLHGPDIAHPLLPGRPDVKBV

GGCAACATCC GACCOTGTCOEGES GTTGATCTACTT o ~GGCTACCGC ~GCCTGATCCOCCTGETCAMCACCACCGA: CCTGCCC
G NM HOGDETTVSROQVLITYZLARTETLA AAGYR RRGDTPRTELYVA RLILNT®TDVYTLTLZP

AGCC! A TGGCTT CAGCGGCCGCGACAATAGTCH GACCTCA T TTAGC
8 L N P DG F ERARTEGDTCGT FGDOGGP 8 GA S8 GRDNS R GRDILNRASF P DQTF S8

AC ~CCCLCaLC GC \GGAACAAGTTTGTGCTTTC AATCTGCH TCA 'CCTTTTGATCGATTCT
T ¢ B PP ALODEVZPEVRSRALTIEW®WTIRRLSYEIKTPVLSOGNTLHOGSGSVY VYV ASYVPTFODDS
CCAGAACATAAGGCCACTGOAATCT. AACCTCAGATCAT TTAAN T AGCTTATGCTT 'CACCCCATAATGAAAACTGGTGAGCCTCATTGTCCAGCAGATGAAGACGAG
P BEHKAT I Y 8 KT S8DDZEVVFXTYULA AEKA AYA ASNHPTIMZEKTUGETPHTCTPOGTDETDE

ACTT TACAATTATGT TCTTTT TAGAACTGTCTTGTTGCARGTACCCACCTGCTTCA
T'KDGITHGAHWYDVEGGHQDY!TTVWAHCPEITLEIJSCCKYPPIS

CAGCTTCGACAGCGAATGGGAGAACA GAGTCTT TGATTCAAAAGGTTCACATTGGAGTGAA TTGTTAAAGATTCCAT TCTGGGT “CATCT
Q LRQEWENNSNZ RETZSTLTITZULTITEIXKXTVHTIG®GYHZXKGT FVXDS§ITOGSGL ENATISVA

GGTAT TC. ACAACAGGC. TGGTGATTTCTA! TACTTGTTCCT ACCTTAC GCCATTGACTCT TACTAATGTAGTGGTGARAGAAGGA
OIHH]II!‘TORPOD?YRLLVPGTYHLTVVLTGYHPLTVTI‘VVVK30

(= GGATTTTTCTCT CAACTGTAACTTCAGTAATCCCT AAL AGTTGC AATATTCTTTCTGGAACATCATCCTCCTACCAGCCA
P AT EVDP SLRPTV TSV IPDTTEAYVSESTASTV VATIZPNTIILSOGTSSS8YOQFP

ATTCAGCCAAAGGACTTTCACCACCACCATTTCCCTGATATGGAAATCTTCTTGAGAAGGTTTGCCAATGAATATCCTAMCATTACCCGGCTTTATTCCT A AGAGARCTTTATGTG
I QP KDF HHHHPF P DMKETITPLURRPFPFANEYTZPNTIM™MRLTYS S SILOGKS SV ESRTETLTYYV

ATGOAGATATCTGATAATCCGGGTGTCCATGAACCAGGTGAACCAGAATT T AAT, ATGGAAATGA AGAGAACTGC TAAACC' ATACCTTTGTAAGAACTTT
¥ E I 8 D NP GV HEU®POGET PETFKTYICGCNNHC CNEVVCCRETLTZLTILUZNNTILTIEYTELTZEGCZKHNTF

GGAACA < TTGGTT TAGAATTCACCTTATGCCATCCATGAAT CCTGATGGGTATGAARAGTC GGA TTCA T AACARCAGCAACAAC
¢ 7?7 D P EV TDLVHNTRTIUHELMKZPZSSNMNZP?PDOGYEIKSSOQEG6DSs IS VIGRUNUNSTENH-N

TTTGACCTGAACCGAAATTT GACC, TGTT CACAG] CGCAACCAGAA. TGCT A CTATCCATTTCTACTTTCAGCAAACCTGCATGGAGGTTCTTTSG
P DL NRNVPFPDGQP? VQITDZPTOQPETTIA AYVMSWNMEKSTYZPTFVLSANTELUHGUGSGSIL

GTGGTTAACTACH T ACAAGAGACTTGCCACATATAGTAM TGCTGTGT ACA TTTCTTAT AGGAAAATTCH TGTTTCAAGGTAGACCTTGC
vV VN Y P F DDDEOG@O®LATTYSSK 8P DDAV F QQTIALSTYSZSZKTENSGEMTFQOGRPC

AAGAATATGTATCCTAATGAATATTTTCCT ATAACAAATGG) T AATGTGCC AACAARTTGCTT ACT, TGT
KH‘YFDlEYFPHGITHGABWYNV?GGHQDWH’YLQ'!‘NC?EVTIELGC

GTGAARTATCCA A ACAGA, 'CACTA TTAT GATTTGTTC' TATATTA
VKYP‘l.EKELPN’PWEQNRRELIQ?HKQVEQG?RBPVLDRTDGROII.

AN TTAGTGTT TAATCACCCAGTGACTACTTACAA GATTACTGGCGTCTCTTOGTTCCAGGAACTTATAAAATCACAGCATCTCCTCOAGGCTATAATCCAGTTACCAAGAAT
N A TI SV AEINUHKTPVTYVYTTTYKTOGDTYWBRUILL VY P GT Y X ITASARUGCGYUNZPVUVTK K™

GTGACTGTCAAGAGTGAAGGCGCTATTCAGGTCAACTTCACACT TGTTCGATCCTCARCAGATTCARACAAT GAATCAAAGAAAGGAAAAGGGGCTAGCAGCAGCACCAATGAT GCCAGTGTACCAACTACTAAA
¥V XK 8 EGAI @V NF ™L VRS S TDSS N NUBSESKKOGKSOGASS ST HNDASVYPTTHK

GAGTTTGAAACTTTAATTARAGACCTTTCAGCGGAGA, AAGCCTCATOTTACGCTCCTCCTCARATCTGOCTCTGGCTCTTTATCGATACCATTCCTACAAR TTAT TTTCT GGA
E PETILTIZXKUDTULSGSSAEUNU OGTELESTLMTILH® RSS9 NTLALATLTYR®RYHSYKXKODILSETFTILTRGC

CTTCGTAATOAN 'CCA AATCTTACCAATTTGGGACAGAGCACTOAATATCOTCACATTTGGTCCCTTOAAATCTCCAATA AAGAACCAAAGATTCGTTTTGTT
DVKNYPHITHLTNLBQBTIYEHIWSLEISERPHVBEI’BBPKIRFV

A TGGAACTGAACTGCTTTTGGCTC TTCTCTGCCTGAACTACARAMAGAACCCAGCTCTTACCCARTTGOT AGGACTAGGATTGTGAT >CCTTCT
RGIHGHAPVGTELDLALABFLCLHYKKHPAVTQLVDRTRIVIVPB

CTAAATCCAGA G AAGAGAA GTACTTCAAAAATAGGACAMACAAAT CCTCOTOOCAMAGATT TGGATACAGACTTCACARAT AATOCCTCCCAACCTGAGACCAAAGCCATCATT
L NP DGRERAMQEIKDOCTSSKTIOGCAQTU ARG EKTDTLTZDTTUDFTNHNASGOQPZETIE KA ATII

GAAAATTTGATTCAAAAACAGGACTTTAGTCTTTCTGTTGCCTTAGATGGTGGTTCC, ATCCTTAT AAGE A AAATARACGAGACTCTGAAGCATTTCGCATCTCTT
E NL I Q XK Q@DF SL 8V ALUDTG ® G S SMTLVTTYZ®P?JYDIZXK®PVQTVENZ KETTILZ KU HTELASTL

TATGCAN CATGGAT ATAAA TCC GTCA GCATGAAGGATTATAGTCTC
Y AN N HP S M HMOGOQP 8 C P'N K8 DEUXNTIZPOGOGVY ¥R GAZEMWHS HL ¢ 8 HKKTDY SV

ACC AATC, CACA GCTGTTACTTTCCTAGTGCTGCACGACTCCCTTCCTT! ARTAAGA I'CTTCTTAGTATGTTAGT GGAGGTTCACAAGGGAGTT
T Y HC?PETITJVYTSCCYT FZPSAARTLTPSTLWADISNI KA RSTLTULSMILVYZEVYHE KOG GV

TTGTTAAAGATA TGGAA CTCTAAAGCAGTCATTGTACTTAATGAAGGAATARAGGTACAAACAA TTCCATGTACTCTTAGCGCCAGGTGTCCATAACATTATT
HOGF VKDIXKTUGOGXUZPISKAVYVIVILNES GTII KVYOGQETHZKEG®SGYTFHYILILAPGYVHUNTITI

GCCATY AGCA T CTTTGTGCATCATOATGCAGCTAGTTCTGTGGTGATAGTCTT TTTGGTTT A ACTGTATCA

AIADGYQQQH!QV?VHHDAAHSVVIVFDTDHRII’GLPRHLVVTVB

GCATTATTTGGTGCATCTGCTC CACA TTTCAT ATCAT ACATGAAATTCGCATG

AACAGC
OATlﬂAﬁIhTACIIWCICSIKSﬁEHKDU?HRLRGHHDBYEDEIBI

CCGGCTCCAAGA CCTAAGCCATGAGTTCCAGGATGAAACAGACACT GAAGAGGANAC! CARAC AARCACATTTT AGCATAAGTACCAAGCAAA
¥ 8 T 6 8 KKS8LULS8HETFAOQDETHDTETETETTLTYS S KH*

ATTACAGTTCCTCTT ACACTGCAT CTCTTGCTTCT AR T GARATTAAATTGCTAAATTTGTAAARAAAAAAAARARAAAL

(B 3) & b gpl80 D—XKkiEE,
pH10 @ gp180 cDNA DIFIEEF| B L THE SN B T I / BREH,

.

IZ putative signal peptide. I potential N-linked glycosylation site. IEF4 &M % transmembrane 58

i 5' noncoding region A @ stop codon (in frame) Z 7R LT\ 5,
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TT TGC AG 30
ATGGC "GGOATGAGCGALCELCT TGCOTCTGCT CACCGCTGCTGCTGCTGCTACTGCTACT CCACCK AGAAGGCTGAGOCG 165
M A8 C R DERGPPWRILORTILARTELTLZPEPZP?PPLILLLILLLLRSESAGAAHTIZEKTEKA RME.A 45
ACCACGACAACCCT cca ~GGCCOAGGGCCAGTTTGACCACTACTACCACGAAGCGGCGCTGGGCGAGGT! AGCGGC GG 'CCGGCCT 'CTCTTCAGCATC 300
T T T TV GGTEA AAEGG GQTPFDHTYTYHEA AR AMLGEATLTEA AAMAAMRMAGEPPGLARTELTFSTI 90
GGCAGCTCGOT GTGOATGCTGCGCCTCACAGCGROC! CCACCGL TGOAC CGCTGCTGCCCOCCCCECCOCAGGTGARGCTCGTCOOT 435
¢ § § VEGRSR®PLWYVDLRLTAGTELTGTPT®P®P®P?PTAAMACGTELTDA AAZGEPTLLPGRTPAOQYZKTILVYVG®G 135
ATGCA TTGGT \CCTGGCH TCOGGC CCCGCGCCTGETCCGCCTGCTCAACAL 570
ununns-rvannvnvrnnnznasornnanpnnvnnnurﬂ‘nvvnnrs 180
CTGAACCCGGATCGCTTCGAACGTGCCCGCGAGGOT GACTGCOGLCTC AGCGGCCGTGACAACAGE COAGCCCGCOACCTCAACCOCAGCTTCCCTGACCAGTTCAGCACE 705
L X P DG F ERARETGDT CG ELOGTD SO GCPZPGTS SGRDUSNSRGRDILUNRSPEPDOQFST 235
TCCC! GGAT ACAAGTTTGTGCTTTCTGGARATCTT CATCETGGCTCAGTGGTAGCAAGCTATCCTTTTGATGATTCTCCE 840
GBPPsl:.nBVEBVRALIhw:RBHKPVLSGHLHGGSVVASYPF:JDSP 270
AGACC 'CTATAGCAARACK TTTAGATACTT ARAGCTTATGCCTCTAACCACCCTATAATCARRACTGGCGARCCCCATTOT TGARGA 975
EHKTTGIL YS KTSSDUDETVTFRTYLAKAYA ASNSNHTP?TIMEKTOGETPHCEPOGDTETDET"T 315
TTCAAROATGGGATCACGA AGGTGGTATCCAACAT TACAAT TATGTATGOGCCAACT GTTTTGAGAT CACATTAGAATT GTCTTGCTGCAAGTACCCACCTGCTTCTCAC 1110
F XD GITZ NTGAHRMWTYTDTVTETG G G NG QDYNTYVWANCTFETITLZELSCCKTYTPTPAasaQ 360
CTTCGACAAGAATGGGAGAATA T TGATTGA TGOAATTAAA TTGT ACA ACGCA TTCAGTGGCTCT 1245
Lnozwzuuassnx-rz.:ngn:axnus‘vnnavwosunxunr:svna 405
ATTAATCATAACATCACAACGGGA TTCGTGATTTC TACTTCTTCCTOGAACT CTTA GCTTTCAAC CCATTAATARTATAATGGTGAAA 1380
:an:TTunronrunLnvr-rrnn-rnnarurupnm:uu:uvuxap 450
GCTACAGAGATGGATTTCTCCCTTCGGCCAACTGTGATGTCAGT AATGCC TGOTTCANCTGAGGCT GTAACAACTCCT TGCTGTTC 'cCC ACACC PCCCATCAGCCAATT 1515
L'I'EIDFSLRPTVI:VIPG!TBAVTT?GTVAVPHIPPOTFSB[{QPI 495
TTTCACCA AATCTTCTTGAGA TTGCCANTGAATATCCTAATATCACCCGTCTT TATTCTCT AATCC AAGAGAACTGTA' 1650
upxnrnnunrrnuernaurnuzvputranvsnnxavsanshvvu 540
GAGATATCTGATAACCCAGCTGTCCATGAACC. ACCA TTAAGTATATT AATGAAGTGGTTGGAAGAGACCTGCTATTCAATCTCATTGARTACCTCTGCAAGARTTTTGGA 1785
E I 8§ DNPOGVHETPG GETPETFIKTYIOSNMBHEOGNETYVVOCECRELTELLNLTIETYTILCKTE NTFPGOG 585
CCTGAAGT TTGGT CAAGAATTCACCTTATGCCATCCATGA ATGAAAAGTCCCA A AACAACTTT 1920
T pDPEVTDLVYRSTA RTIHLMTPSUMZEPDOGYTEIXKS SO QEGDSTISVVYGRUSNDNSENNTF 630
C TTGTTCCAATCACAGAACCTACCCAACCAGARACTATCGCTGTGAT GAGCTGGGTGAAGGCCTACCCGTT TOTGCT CTCAGCCART CTGCACGGGGOTTCCCTGATG 2055
DLIRHFPnn?VPI‘!'EP'rQPETIAVKSNVKAYPFVLSAHLHDGBLV 675
GTTAACTACCCTTATGATGATAAT COTACH GATGCTGTATTTCAGCAAATAGCACTTTCTTAT AAATTCGCAGATGTTCCAAGGTAGACCTTGCAAG 2190
vHYF\’nDHEQGVILTYQKsPDDAVFQQInLErstusq!l‘goRch 730
GACATGTATCTC! TTTCCTCAT ACAAA GTCCC ACAAATTGCTTTGAAGTAACTATCGAACTCGGTTGTGTG 2325
D MYLSNETYTFEPEHOGTITHNGASTHEYNYTEGG GNS QGDUWHWHGTYLOGTHCEFETVTIETLSG ESCV 765
ARATATCCATTTGAGAATGAACTGCCARAGTACT GGGAGCARAATCGAAGATCTCT AATCCAGT TTATGARAC TCATC GTCAA TGTCCTTGATGCCACAGATGGTAGGGGCATATTAAAT 2460
X YP PENETLPIKYWEGNRRSEILTIOQFMMEKG GYHQGY XGFVELDATDG GRG GTITLXN 810
GCCACCCTCAGTGTTGCTGARATTAATCACCCAGTGACCACT TACARAGCTGGAGATTACT CTTGGTC AAMATCACAGCATCT AACCCTGTCACCAAGAACGTC 2595
AT L 8V AEINEHEEPUVYTTYXAGDYWRILILVYVEPOGTJYI KTITASARTEGTYHENTZPVTZKHNV ass
ACCGTCAGGAGTGAAGGTGCTGTTCAGGTCAACT TCACCCTTOTTCCATCTTCAGCAGATGCAAACARTGAGTC ARAGAAAGGCAGGGGGCATAGCACCAGCACTGACGACACCAGCGACCCAACTTCTARGAAG 2730
T VR S EGAVQVYNPFTLYRSSADANENESXKI KO GRGHSTSTDDTSDPTSEKE 900
ATCARACACCTTT GA T TTCATGTTA :CTCAGACC CTGTATCGATACCATT ARAGACTTATCCGAGTTCCT CTTGTAATG 2865
P 2 ALIKEKLS AEGENGELTEGSFHM LSS G66DLALYRTYHSTYXDDLSEFPLERGE VN 945
AACT T GACTGTTOAGTATCGTCACATTTGOT CCCTGOAGAT CTCCAATAAGCCCAACATATCAGAACCTGAAGAACCAAAGAT TCOTTTTOTTGCTGGTATC 1000
¥ YP HITHNTLTOTILOGGQS SV EYRHKTIWSETLETLISUHNTZ KT PNTISEETPETETPZKTIRTPVATCGHTI 950
CATGGAAACGCTCCAGTT CTTGEETC TTCTTTGCCTCARTTACAAAAGGAACCCAGT TG TTACCCANTTGGTT GACAGGACTAGAATTGTGATTGTTCCCTCTCTGAATCCA 3135
H G NN APVGTETS LLALATETFTELCLNTYXRSNTPVVTOQELTVDRTRTIVTITV?P?SIL NP 1035
GAT GA 3CTCAAGAGAAA CTCAAAGACTGGCCACACARATGCTCATGCCAAAGACCTGOACACAGACTTTACAAGTAATGCTTCTCAGCCTGAGACCAAAGCCATCATCGARAACTTC 3270
D 6 RDGAGQETXKT DS ECTSKTOGHTNAMEHEGEKXTDILDTODFTTSHNASG QEPETHI KA ATITIETHNHTE 1080
TTCAAAAGCAGGACTTCAGTCTTTCCATTGCCTTAGATGOTGETTCTOTGCTGOTCACATATC COTATGAT AAACCAGT CCAGACAGTGAARAACAAAGARACTT TAAMAGCATTTGGCATCTCTT TATGCAART 3405
I ¢ K@DF S8 LS IALDSGOGS GSVLVYTYPTYDEKTP?VOQQTVESHNTE KTETTIELZXHLELASTELTYAHN 1135
AACCATCCAT T CAAATAATTCAGA' cACC TATAGT CTATGGC 1540
¥ H P S M HMOOQPSCEPNENSDENTIEPOGGYHMNRGAEZMNESHSEHLGSSYEKDTYSUVTYG 1170
CATTGCCCAGAAATCA TGCTGCTACTTCCCAAGTGCAGCT CAGCTCCCTGCCCTATGGGCAGAGAACAACAAGTCTCTCCTTAGCATGT ACA CGGOTTA 3675
HCPETITVYTSCCYTF?PSAAQGLTPA ALTPWA ATEHNTZK KT KT ESTILTILSMNILVYETYHIEKTE GVYHGHTI 1215
GTAAAAGACAAGGCTGOTARACCAAT CTCGARAGCAGTCAT AATGA A TACACAA TATTTCCATOTGCTCCTAGCTCCTGGAGTCCATAACATCAACGCAATTGCT 3810
VXDKAMMOGE KT PTISEKA AYVTIVLELNTETS GTIEIIXKVY?T?XET GOGYTFHVLLAPG GTYHIENTIIZNA ATIARA 1260
A CA TTTOT GCCAGTTCTGTGGTAATAGTCTT GATA TTGGTT AGGGAA A 3945
DGYDQDHTQVE‘VHHnAAsstIV?DTDHRIrBLPRBLVVTVsEAT 1305
ATGTCAGCACTGATCCTAACGOCTTGCATCAT TTGOTGCATCTGCTCCATCAAGTCTAATAGACACAR TTCCAC CATGAT AGATGARATTCGCATGATGTCAACT 4080
xsa:.xt.-rac::wcxca1xsunﬂxnarunnnouunsvnbsznuus‘r 1350
CTA TCC. AR AC GGARACATTATATTCTAGCAAACATTGAAR T CTCCCTGTATACGT. CARAATGACAGCT 4215
[ X K 8 L L 8 HETFOQQ@DETODTTETETETTULTYSSKH * 1377
crrCeT AGAAGAGAAATTCCTTCCOCCTTCAARGAGCTT TAGCCTGCTAANTTCATACTCTCTGAATGTCAC TTTGAACTTCCCTTCCTTAARGTACTCTTAAC 4350
CTTTTCTTTAAARRAAAAAR 4370
Ay A\,
4) 7R gpl80 D—RKiEE,
> e :
pM5 @ gp180 cDNA DIEHEFEFIB L UHiE s h b7 I / BRECH,
iZ putative signal peptide. iZ potential N-linked glycosylation site, 2T E N5 transmembrane FH

. 13 5' noncoding region A& stop codon (in frame) 7R LTV 5,



346

Hgp180

691

1036

1380

1377

= |\ N\ AN
3 \
| \\ \
Mgp180
= |\ AN N
0 \
\\ AN

476

(K0 5) gpl80 X HNVKEFIRFFF—ERAL V% T VT A

3@ D2,
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Eb. YIUXESLUHA YT gp180 D7 3 /BEFIDLE,

HWVEFYVRTF T —F gpl180 DIgE L BEEICOWTHEBEED LD, & b,
RUABLUY Y7 gpl80 DET I JEREEFI R B L (K6) o
WENDEPBIIBVWTDINRF IV RTIFF—EFALVABLUBIE, AV
REVRTFF—EHERICEELT7 I/ BRESZEEREINLTVS, LIL,
FXALYCHE, EDEARRETH o7,
7 I/ BEFIDAEa Y-,

LhEY AT 90.9 %. RYAET Y I T 766 %
FX A4 Y ADHKRTI,

LPETTRAT 874 %, RYRET Y IT 652 %
FXA4YBOKTIE,

LRERTRT 926 %, YTRETYIT 809 %
FXA Y COARTIE,

LhETTAT 915 %, YYRETYIT 817 %
cytoplasmic TR Tl

EMEITTRT 100 %. RYRET YT 945 %
Hot,

WIFNDEPPREIZBNTH FAL VABIUBRAINEFIRSFF—EEMSE
O, FAAVCTIREEST LW EHERENE, LHAL, FXAVCE, FaA
YA, Bk, EYBHTHFEO IV —FEH NI L2 ORMOBELFHODD LR
bbb, FALVAPFAL VBRCRERTHET Y —EVDIE, NK#HET 7
FIVRTF FEOGOEFIVEREICL YV KEL BREoTWBEI LT B, fl1F,
Cytoplasmic FIFiZ. FEHICL SBRFEEINTB Y, gpl80 DL L B ICBbo TV
H5HDLEPEI NG,

11



Human 1 MASGRDERPPWRLGRLLLLMC=- = === ~LLLLGSSARAAHIKKAEATTTTTSAGAEAAEGQP DRYYHEEELESALREAMAAGLPGLARLFSIGRSVEG 91
(AR AR RAR N SEEE L Bt POORRRRr venr 0 b Ry vnnebinie) et A

House 1 MASGRDERPPWRLGRLRLLPPPPLLLLLLLLRSSAQAAHIKKABATTTTVG-GTEAAEGQPDHYYHEAALGEALEAAMMAGPPGLARLPSIGSSVEG 96
It t I i [N trran Foorunnereiney g

Duck 1 MAGMRGLLWLSLE ------------ = LLPEPLRAAHIKKAEAAAAGGGGGVGGELR - - = = YLHAAELGQALRDLVAEAPPGLARLFSIGRSVEG 80

* *

Human 92 RPLWVLRLTAGLGSLIPEGDAGPD=-=----= =~ ==AAGPDAAGPLLPGRPQVKLVGNMHGDETVSRQVLIYLARELAAGYRRGDPRLVRLLNTTDVY 177
e FOV PREOREE I LI i s s e nin e nen et

Mouse 97 RPLWVLRLTAGLGPPPTA====~==-=o=-a=-=ox AAGLDAAGPLLPGRPQVKLVGNMHGDETVSRQVLVYLARELASGYRRGDPRLVRLLNTTDVY 176
LARARERAN] 11 | Foarienneninn tro Vet et 1

Duck 81 RPLWVLRLTAGLPELPEARQDGEKKKKEEEEEEEEEEGEBGGCCALPCRPQVKLVGNMKGDEPLARPLLLRLAQELVRCWAGGDERLGRLLNTTDLY 177

o] %00
Human. 178 LLPSLNPDGFERAREGDUGFGDGGPSGA----SGRDNSRGRDLNRSFPDQPSTGEPPALDEVPEVRALIEWIRRNKFVLSGNLHGGSVVASYPFDDS 270
RN FORRURTOREITOer s eiie vrean i et vrnnnnnrneninneennntninnngl
Mouse 177 LLPSLNPDGFERAREGDX "GLGDSGPPGT----SOR.DNSRBRDLNRSPPDQPS‘I‘GEPPSLDBVPEVRAL!W!WKPVLSGNLHOGSWASY PDDS 269
VEELERRnngt v SEorerereneennnnn PoboRrRenenr o nnnen vprirennenennny 1 A
Duck 178 LLPSLNPNFBRAR%D'GGGGGGGGEGGGSPGGRDISRGRDLNRSFPDQPGSAQ-PDLBWPMALIANWNK?WUWGSVVASYPYDDS 27

[o]
Human 271 PEHKATGIYSKTSDDEVFKYLAKAYASNHPIMKTGEPHG PGDEDETFXDGITNGAHWY DVEGG PBI‘H.E KYPPASQLRQEWE 367
PEOE A LRprenndey vennennneniannnisn |||l|IllllllIIIHIIHIllllIlllllllgllllllll IERNAARNA T
Mouse 270 PEHKTTGLYSKTSDDEVFRYLAKAYASNHPIMKTGEPHGPGDEDETFXDGITNGAHWY!

L N e i Ly IlIllllllllllllllhlllllll
TNGAQWY DVEGGHQDYNYVWANCFEY KYPPTSELQQEWE 370

Duck 274 PTHRPTGVYSKSADDEVFKYLAKAYASHHPIMRTGKPNG PGEEGETPQDGI

Smpmsqmom 366

Human 368 NNRESLITLIEXVHIGVKGFVKDSITGSGLENATISVAGINKNITTGRFGDFYRLLVPGTYNLTVVLTGYNPLTVINVVVKEGPATEVDFSLRPTVT 464
PERRERRRRREN O et EORORN PO REI ety vengeaeent TRELOEL 0 e st

Mouse 367 NNRESLITLIEXKVHIGIKGFVKDSUTGSGLENATISVAGINHNITTGRPGDFHRLLVPGTYNLTALSTGYNPLTINNIMVKEGPATENDFSLRPTVM 463
BUOVRO 0 QR00ebe e 0 0 TRy v e v e e 1 e b e ket

Duck 371 NNRESLLTFIEKVHIGVKGFVRDAITGAGLENATIVVAGIAHNITAGKFGDYHRLLVPGTYNVTAVVMGYAPVTKENIEVKEADATVVDFSLQPTVY 467

Human 465 SVIPDTTEAVSTASTVAIPNI------ LSGTSSSYQPIQPKDFHHHHF PDMEIFLRRPANEY PNITRLYSLGKSVESRELYVHEISDNPGVHEPGEP 555
e e EV 00 RN e e i i it e e et L R i ViR *
Mouse 464 SVHPGSTEAV‘I‘T?GWAVPNX------PPGTPSSKQPIOPRDPHM){H?M!?WAN!YPN ITRLYSLGKSVESRELYVMEISDNPGVHEPGEP 554
) I I R A N e N s iy
Duck 468 APDWLWPTATPAPPS'I‘LTPSVAOVEPPA‘H‘SLHOAVQPVDFRHHHFSDHBIFLRRYAN‘E\'PSITRLYSVGKSVELRBLYVHBISDNPGIHEAG!P 564

* * =]
Human §56 EFKYIGNMHGNEVVGRELLLNLIEYLAKNFGTDPEVTDLVHNTRIHLMPSMNPDGYEKSQEGDSISVIGRNNSNNFDLNRNFPDQFVQITOPTQPET 652
TOCRUREEP RN T e R R R i el CRRRRr e g i FLn et v nn
EPXYIGNMHGNEVVGRELLLNLIEY! 'DPEVTDLVRSTRIHLMPSMNPDGYEKSQEGDSISVVGRNNSNNFDLNRNF PDQFVPITEPTQPET 651
CLOTELRT R R e e e b e e ey Leren gt POORRREE A10101ie Frant
buck 565 EFKYIGNMHGNEVVGRELLLNLIEYLEKNFGTDPEVTDLVQSTRINIMPSMNPDGYEKSQEGDRGGTVGRNNSNNYDLNRNFPDQFFQVTDPPQPET 661

Mouse ) 55

w

*oe Q o]
Human 653 IAVMSWMKSYPFVLSANLKGGSLVVNYPFDDDEQGLATYSKSPDDAVFQQIALSYSKENSQHFQGRPEKNMY PNEYFPHGITNGASWYNVPGGKQODW 749 B
PEORRE 0 PSRRRRTER R aS bl 10 A PR ROr i e i st e i s o v innnenid
Mouse 652 IAVMSWVKAYPFVLSANLHGGSLVVNYPYDDNEQGVATYSXSPDDAVFQQIALSYSKENSQMPQGRPEKDMYLNEYPPHGITNGASWYNVPGGHQDN 748
THOLE ety o e e llllllll [N (R R NN RN A ARER N
Duck 662 LAVMSWLKTYPFVLSANLHGGSLVVNY PFDDDEQGIAIYSKSPDDAVFOQUALSY SKENKKMYQGSPUKDLY PTEYFPHGITNGAGWYNVPGGHMQDW 758

L
Kuman 750 NYLQTNGFEVTIE! PLEKELPNFWEQNRRSLIQFMKQVHQGVRGFVLDATDGRGILNATISVAEINHPVTTYKTGDYWRLLVPGTYKITASA 846
i EEARARIRNNRRNT ll|| FURE UERe st b bt bpr gt et b mtn e VR e it ki nnnnnineel
Mouse 749 NYLQTNCFEVTIELG! ENELPXYWEQNRRSLIQFMXQVHOGVKGFVLDATDGRGILNATLSVAEINHPVTTYRAGDYWRLLVPGTYKITASA 645
e n IIIIIIIIEIIII PERRERLERINED AL TR0 E 0 RIS i s h e nn ahniienne vy e st
Duck 759 N‘ILN'I'NQFEVT!BWWPKABBLPKYWBQNRRSLWPIRQWRGMMDATDGRGIWTISVADMWKDGWW 8ss

PERSEUONRNLE BUEY BROPTURENE B Vuhintl b 0 008 6 0 0 b0 SRRener e fie e eenpninmn
Mouse  B46 RGYNPVTKNVTVRSEGAVQVNFTLVRSSADANNESKKGRGHSTSTDDTSDPTSKEFEALIKHLSAENGLEGPMLSSSSDLA--LYRYHSYKDLSEFL 940

HEP v inne oot PLEIRE e ret et 11t teeonen
Duck 856 RGYDPVTXTVEVDSKGGVQUNFTL-- SRTDAKVEEGKVPVLN- -TPDTSDPNEKEFETL IKDLSAENGLERLLLASSGKVSP--YRYRPYKDLSEFL 946

Human 847 RGYNPVTXNVTVKSEGAIQVNFTLVRSSTDSNNESKKGKGASSSTNDASVPTTKEFETLIKDLSAENGLESLMLRSSSNLALALYRYHSYNDLSEFL 943 A

LNYKKNPAVTQLVDRTRIVIVPSLNPDG 1040
(TR A RSN N NN RN RNRRRANRY
LNYKRNPVVTQLVDRTRIVIVPSLNPDG 1037
e e rnensinn
MNYKINSAVTKLIDRTRIVIVPSLNPDG 1043

Human 944 RGLVHNYPH!TNL‘I'NLGQSI‘EYRHINSLEISNKPNVSEPBBPX!RFVAGIHG&PVGTBLU.A
PORRLORENIORNENE LORD RREtR ety e e N
Mouse 941 RGLVMNYPHITNLTTLGQSVEYRHIWSLEISNKPNISEPEEPKIRFVAGIKGNAPVGTELLLALAEP!
UL R0 LRRRE 8 D it AR sl
Duck 947 RGLYLNYPHI‘I‘NLTSIAOSVEFRO!HSLBISNKPNHSEPESPXIRFVACI’I;GNQWGTBMUBF

Human 1041 RMEMTSKIGWNARGKDW?DWNNASQ------PE‘I‘KA!INLIOKODPSLSVAIIX}G.SHL PYDKPVQTVENKETLKHLASUYANNHP 1131 C
L L ey FURREOVERRLITONngr et SERn e b et et bgieaninei

Mouse 1038 RDGAQ! SKTGHTNAHGKDLDTDFTSNASQ-~-~=~ PETKAIIENLIQKQDFPSLSIALDGGSVLVTYPYDKPVQTVENKETLKHLASLYANNHP 1128
o Oy e e trenennn PICEEERENTY SURTE0E R0RD) VR0 S0 Srnnenyieiipn b

Duck 1044 REIAQE! SKWHANARGRDLD;DFTS!NSWYSGTREPETKAIIENLILKODFSLSVA%SLLWYPPDKPWMHLKHUSWWP 1140

Human 1132 SHHMGQP:! PNKSDBJIPGGWRGAEHSSI‘IWSH?DYSVTYO PEITVQ‘I'S FPSAARLPSLWADNKRSLLSHLVEVHKGVHGFVKDKTGKPIS 1228
T T R I T (N O L s A ey

Mouse 1129 SKHMGQPSEPNNSDENIPGGVMRGAEWHSHLGSMKDYSVTYGHHPEITVYTSHHYFPSAAQLPALWAENKKSLLSHLVEVHKGVEGLVKDRAGKPIS 1225
AN SN AR NN RN RN RN RN NNNR AR O Y LENRRRNRE ¢ (ANNNORN NN pravrnsrrnennne e e

Duck 1141 LMHLGQOPG P‘NKSDBJIPGGVIRGS%SHDGSRKDQ FSVTFGH PBITVE‘I'I‘ YFPSAGQLPGLWADHRXSLLSHLVEVHKGVHGFVQDKSGKAIS 1237

Human 1229 KAVIVLNEGIKVOTKBGGYFHVLLAPGVHNIIA!AWYOOQHSQVI’VHHWSSWIVFM‘DNRIFGLPRELWWSGA’I‘HSALTL’I‘A IIWGIGSTI 1325
PURUTETERED DV R Es  r i s bty VRt int R e e et e L e b i v eI gI e

Mouse 1226 KAVIVLNEGIKVYTKEGGYPHVLLAPGVHNINATIADGYQQQHTQVFVHHDAASSVVIVFDTDNRIFGLPRELVVTVSGATHSALILTAYIIWGIYSI 1322
PECIEURT RERRTER TR s SOt i ey 8 0 e vt 0y RRREY RNl 1e e FIvpii It

Duck 1238 KATIVLNEGLRVYTKEGGYFHVLLAPGLHNINA IADGYQQKHMKVLVRHDAPSSVF IVFPDMENRIFGLPRELVVTVAGASMSALVLTAQIIWGV(ST 1334

Human 1326 KSNRHKDGFHRURQHHDEYEDEIRMMSTGSKKSLLSHEFQDETDTEEETLYSSKH 1380
PORSEERSROREn i et iannetbnsunennsnntsrsnineraneisneier

Mouse 1323 KSNRHKDGFHRLRQHHDEYEDEIRMMSTGSKKSLLSHEFQDETDTEEETLYSSKH 1377
IRNRE RN RN R NN R NN R RN N AR NN RN NRRRRR AR ]

Duck 1335 KSNRHXDGFPTLRQHHDDYEDEIRMMSTGSKXSLLSHEFQDETDTEEETLYSSKH 1389

(B 6) b, vUABLUY v gp180 DT I/ BREFIOHEL,
R IR %Y T F 5 —E D Zn binding site i3k substrate binding site iO. catalytic site (3@ TR Lto
BWMOHNEFIRTFF B AL Vid, BBICA, BBIUCTRLE, HNVFFIRTFF—
FXL VA, BiZid, PVEFIYRTFF—BERCEERT 3/ BREFSZSCHEFEN TS, LiP Ls
FAL YCTRARLTH o7 (FAL VEDOT I BEFIOLEAS b & site (CHST HAEOT I /BRI,
*O@TRL, HNVEFYRTFF— PEBICEERT IV BEEL TRIELR) -
12



b b ANKREINTFH—H gp180 T/ 90— F IV EDESL,

AL, WNVEFIRTFF—¥ gpl80 DMINBER. 70Xy ¥y TOWE
BICDWTHRETT 5729, Hik b gpl80 €/ 7 U —FHiEEERL 7=,

T/ 70— FVHAEOERICIE, <Y X% immunize TAHEE LT b gp180 D
transmembrane 3B X UF cytoplasmic IR Z RV /2 H IV KF TV RFF ¥ —8 ABC FA A4
VICHis ¥ R MFMLzzY 2y ¥F Y FEEREW,

INEITIT, 1BDE/ 70— FNHAEFBLL TS, TOHkIX,
gpl80 DANEKE YRS FF—E FA L VARKEERMICERL T,

BAiE, e 180 DMIlBA SO LY OV FOTREMRICOWVTHRETT 5720, &
DHEE AT, b MEEMBEK 23THROS A - DY 25 7ay M
2iTo7% (A7) o & b gpl180id. HL< Y X IgG conjugated HRP,/ECL 12 X Y B
Lo TFE 180kDa DE—NY FORDPREDLNEZ L5, gpl80 iXMBEAHTS
Oty Y7 %% d mare form & LTHEETSDNLBbhD, HLid, b Mg
EAFIHR HeLa, HepG2 MfRIZ DWW T HREMDBEREB12, T2, ANVEFIRTF
5 —¥ gp180 DHIBARBEMIC OV T, B, EHTWAS,
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68 —

43—

29—

(B7) i PANEFIRTFF—¥ gpl180 €/ 7 0 —F Vil
2L Bk b gpl180 DR,

(1) 293THHRL

(2) e b gpI80 BB TS5 RAI FEEAL293THE
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