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Abstract

Recombinant production of novel rat neutrophil chemotactic factor, C3pc, a C-terminal
fragment of B-chain of 3rd component, has been attempted. In addition to C3a, C337 (expediential
name in this paper), two types of C3pc expression vectors were constructed to express these
proteins as GST or 6 X His tag fusion proteins. One is C3f¢, which has putative C-terminal that is
identical with C-terminal of f-chain of C3. The other one is C3pc Arg (expediental name), and has
additional C-terminal Arg residue with C3pc. C337 means protein that is composed of contiguous
sequence of C3fc¢, linker peptide, C3a. C3pc¢ cleaved from GST fusion protein, in addition to C3pc
Arg, has lost on RP-HPLC at final step of purification. 6 X His-C3fc has been almost purified from
small amount of culture fluid, though lower purity was obtained from large amount of culture
fluid. 6 X His-C3pc Arg has been checked, in contrast, expression of both fusion proteins of C3a
and C337 could not be detected.
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YTH B HIZCINC1E WA SNACINCIENSH, Ty b - A vFy—ufFr-8 (ILY) &
WIERLBENDE L bdHoY, LhLl, AETY—, ZOMOEH,SIE, € FGRODA
Y H == (RETY) THHEEZAZOLNTEY, POBETIZS v MIZ, IL-8I3FEE
LBEWEEZLNT WA, A 3DHH, 1HEIZ7 4 70 R0 F VICHERT 5 MDY K
LD 10kDa7 97 2> FThHoH LY, $ 5 1HFIZCINCs L iZHloH 7773
— BT B ENA ¥ Td D MIP-lo L HEH SN HE5Y HHBICES L,

— TR KRBT L T 2B 51, AEGEECINCsIIR#E I T, 2
T O R ERGECER AR I N I2EBAORTFTHYC3a, b —Hi, ol
D, AWFEONRTHLCPcTHo72,

MR C3 &, 1ARBEARY RTF FHFERAE LTHEE SN, 2095 ArgdEENSH %
BN UH—RTFRBPBREEINKRNL 755 A2 MRS B, NKRMANT 57 A b T
BEH, CEKMMATKT T 7 AV bTaiIMFEN2 DT, WHIEI ANV T 1 FiEE 1 ARICK
DEEAE L TWh, asHONKIGHIFK 805%HAC3 convertase IC L DR L7 DA, 7F 741
¥ C3aThb,

SHUICHL, T b AT U RRBERIEO SRS L AR SN O ER
EALER 71, SDS-PAGE BT 2411 kDaC, NAKW7 I /EEECYI 255535 H £ T2%, C3®
B8 C MM 544 7 H @ Pro MO RIS & —F L72720, C3pe s shsz? (Figsl,2). %
D%, C3pc DRMTHEOM. % Z1F, KEHELZOEMERORT 2175727 Lo Lass
Snative k¥ X7 B RERE L, EWEN 2T 5ICEBARD 722 L2 5, WfE)
D%, MRS Yy OERUCET- Lo LA L, BH LY 287 OWEEHICHERD Y,
FERE LTIy v 2B oY, DBOFEBREZB S L2, Lo X ) 2HE,D,
C3Bc DAWTEMEDRREVZDNLIZD 0 hb 5T, 4 HF TITBEICISFEIZ EDFEH AR L
TLES7A, UTOL) HEEEESEZE 2 6Nz, Tabb, 1) WEEROBWEBRICE
T2 A ZAROIER, 2) nativer ¥ ¥ /87 ORKERBETIIRGET L E N4> 7EWTEE O
A, 3) CRMD ArgBREDOHFIEIC X 2 EWEEOME, 4) C3pcH FHEEDMH, 5)
C3pc DO, 6) C3pcBMEOME, 7) B MIBIFBC3PcldEH) o, v
AT IHTH Do

1) 122\ T3, DATHIEZAREZE L 22831, MRS O B E N eh o kD
FHREEZTBY, —F, 3) IZ2VWTECatFHLTF 745 MFT U THDHChllBNT
I HMoNIHFETH D, CoadDCEIHZArg TH AHAY, T D ArghkILidIEwIchned <,
CEKIti D Arg kK % R\ 72 Cha % il 'l Chagesarg £ M50 TOCKMGD ArglREDHIIC LD,
AEWIEREAS 10005 DA T2 2 LA SN T WS, 7275, T v b C5ald R T, Chagesarg
LaoB e P oL D IEESEVE VI HELH LY,

C3pcid LikiE ), T v +C3D544%F H D Pro% NK¥i & 3 % SDS-PAGE L 11 kDa® 7
FTRXY N ThHDL, EVHEESHLDII Lo TWEZEFT, CRT I 7 BAHEESh Ty
HZHIFTIE RV, 29 L2WR2S, CPcHCEIFICIE, VI AI—XTFFDH b5 Arg 15k
EPBALTBY, LD Arghkid»NNL 2 L, Ca & Coagearg PBHRD & 912,
KELREVEROETHREO SN DTIE R VD, ORI Y LD, T2 T8 & L
TEPPTERBEDH, CPeARLIITF 747 b FY Viihe A TH072E3hIE, Cak
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C3pc & TlE, —RMEB EOFERT Y —RIFLEALHDONLVWI L5, 5T ECha®
C3alZ#til§ 20, TAabLCRMT I /VMRIIArgiRIETHEONEI D, L VIHHTH b,

29 LA M3 2 HINT, JSIEBHIEA S D native 2 C3pc D R EAGEIZHE LW &
Mo, MBAERY Ry 2T B L ICE DV EREIT) L L L

a chain
1639 , 725 724 647

H2N

C3pc

p chain

Fig.1 Illustration of the structure of rat complement of C3.

REMEE A
1. RBEMHRUHE

1-1. BERERUONT Z—

KIBWIXE. coli XL-1 Blue, E. coli BL21 pLys#fifl L7z, F72, N2 % —I3 pBluescript
I SK(-) (BAF, pBluescript), pGEX-4T-2, pET-28a Z i L7z0 Wb L E R #=
INEEEE L D TRE L 72,

1-2. PCR7'5 147 —

VIR TV ) VRAEVEAL, DTosHoGE X7 LAF K, B3F (5-CTT GGA
TCC CCA AGA GAT AAC CGA C -3’ (25-mer)), B4R (5-CGC TCG AGT CAG GCA GCT
GGC TTG G -3 (25-mer)), B5R (5-TGC TCG AGT CAG CGG GCA GCT GGC T -3 (25-
mer)), A6F (5-GTG GAT CCG TGC AGT TGA TGG AAA G -3 (25-mer)), ATR (5-
GGC TCG AGT CAC CTG GCC AGG CCC A -3 (25-mer)) (50 uM in TE) % ZFhZhigHE
FBRAKLZ X1 20 WM L TR L 72
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1-3. %/ DNA
ERRFESR =MEHXDIEB L2 v b C3 ¢cDNA pCRC201 #7Tl2, MUifRET

50ng/ml& %5 X9

AREL, B

1698/66 1728/76

gat gtg aag gac tcc tgt gta ggc acg cyg gtg gtg aaa ggt gac cca aga gat aac cga
D v K D S C v G T L v v K G D P R D N R
1758/86 1788/96

cag ccc gcg cct ggg cat caa acg aca cta agg atc gag ggg aac cag ggg gcc cga gtg
Q P A P G H Q T I L R I E G N (o] G A R v
1818/106 1848/116

ggg cta gtg gct gtg gac aag ggg gtg ttt gtg ctg aac aag aag aac aaa ctc aca cag
G L v A v D K G v F v L N K K N K L T Q
1878/126 1908/136

agc aag atc tgg gat gta gta gag aag gca gac att ggc tgc acc cca ggc agt ggg aag
S K I W D A% v E K A D I G C T P G S G K
1938/146 1968/156

aac tat gcg ggt gtc ttc atg gat gct ggc ctg acc ttc aag aca aac caa ggc ctg cag
N Y A G \% F M D A G L T F K T N Q G L Q
1998/166 2028/176

act gat cag aga gaa gat cct gag tgc gcc aag cca gct gcc cge cgec cgt cgc Eca gtg
T D Q R E D P E C A K P A ﬁ R R R R | v
2058/186 20887196

cag ttg atg gaa agg agg atg gac aaa gct ggt cag tac acc gac aag ggt ctg cgg aag
Q L M E R R M D K A G Q Y T D K G L R K
2118/206 2148/216

tgt tgt gag gat ggc atg cgt gat atc cct atg ccg tac agc tgc cag cgc cgg gct cgc
C C E D G M R D I P M P Y S C Q R R A R
2178/226 2208/236

ctc atc acc cag ggc gag agc tgc ctg aag gcc ttc atg gac tgc tgc aac tat atc acc
L i § T Q G E S C L K A F M D C C N Y I T
2238/246 2268/256

aag ctt cgt gag cag cac aga aga gac cat gtg ctg ggc ctg gcc agg agt gat gtg gat
K L R E Q@ H R R D H V L G L A ] S D V D
2298/266 2328/276

gaa gac ata atc cca gaa gaa gat att atc tct aga agc cac ttc cca gag agc tgg ttg
E D I ¥ P E E D L I S R S H F P E S w L

Fig.2 Nucleotide and deduced amino acid sequences of rat C3 (partial)

Underlined amino acids were identified as N-terminal of rat C3pc. Ala

C-terminal of B chain of C3. Ser'™®

C3a, respectively.
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1-4. ZDft
FOMOBIEIL, FRICZEDLYDORWVIERD L, FHObOE[MH L7,

2. GSTRAE A N RN 2 —DIEE

Z v FC3 ¢cDNA pCRC201 Z# M DNA & LT, C3pcF71xC3a, BLUC3PcAH C3all
P TOa— RO DNAB % PCRICX D HIE L 72 PCRF = — 712 Pyrobest DNA
Polymerase (#EF1.25 U/tube), Z1UUZATE D 10 X Pyrobest buffer 20ul (1x), dNTP mix
(02mM), #HDNAEH (50 ng/tube), BIDOEBHAD 75 4 ~— 2 f (FKIEE405 mM),
EHICEEAS0ul & 2D X)MEARKREMZ, RELL, ThHF2—TE2YF—< ¥4
27— (PC707 ; ASTEC) 12t v ML, 94C 308, 42C 308, 72C 308, T34H4 7~
WVRIGZAT-7205, 94C  30fF, 58C 308, 72C 308 T30%-A4 7 VRt &2 {7720 €D
%, 4 CTHhRELL,

PCREW % 15% RN T #a— X7 )V (Agarose L) FETERKEEZ, YLV 5HB®
DNA Wi H % i U720 [\X L 72 PCR ¥ % pBluescript ® EcoR 'V $#Hi%1C ligation L72s ZH
% & 512, E. coli XL-1 Blue | transform L7zo HIY®D DNA W O ADVRIE S 72T T A 3
FDNA 22w T, BigDye Terminator cycle sequencing kit % 5 N2 ABI PRISM 3100-
Avant Genetic Analyzer (7 754 ENAF I AT LX) ZHWT, HEIEFEHZMER L2,

ZcDNAWH ZIAL72X2 % —% BamH 1, Xhol TUH L, HI® cDNA I H % B,
Ki#it%, W U< BamH 1, Xho I TRLELL 72 pGEX 4T-2 & ligation L7z Th& & 512, E.
coli XL-1 Blue |2 transform L7zc HO DNABH QARSI NIzb OGS » /37 D
FEHUI 72,

3. GSTREZ /Ny DFHIELFBER, [N

SB/Amp¥;#ifi 5 ml 12, GST-C3Bcler ¥ /327 %7213 GST-C3Bc Arg e & ¥ 78 7 S5BIN
78— % ATHRBRAMEA L, 3TCT—WiRE YR L, COXRBREERK 1 mlz,
52 U L TB W2 SB/Amp R 125 mlichiz, 37CC1HRHEIRE SOR#E L7, 1ml
DOEAFZ L L OD6002304~08FEETH 5 Z & 2l L 721, R O¥EWIZ01M IPTG
625 ul (RIEFE0S mM) 2z, S51237CT3MEMIRE D RE L 72. 2Dk, Bl
(&, 4TCT3000rpm, 20500 L, EHZMWYERE, HKREZEHIZ-80T THKIRA L7

- S80CCHERIFELTBWAGSTRHAEY VN7 BXRT ¥ —% 3 5 KB HICPBS
(Phosphate-buffered saline) 3 mlZ Iz, EHEMTKEBEWE LR L, BEH IS/, ZOBE
W2 (108 % 3 ) 247w, MlEZML72%, 4T TI12000 rpm, 20 %)M &L
L, bi#BELL 7z BYLL 72 Bi%%, PBSIZ & O Fi{bi#FA O GSTrap FFA# 54 (1ml ;
GE Healthcare) 12, 6 ml/hr THIM L7z €D, PBSTH T A %W L, i buffer
(50 mM Tris-HCl (pH 8.0) /10 mM glutathione (reduced)) TEHZITV, 1040 & 123K
B L7z,

GSTrap 71 7 A D& Wi 53 % PBSIA L CHor@MT L7z, & > 787 8100mgi2xf LT, 4
NIH unit ®%AC, thrombin Z 1z, ZHiRT24~32KM A ¥ F2X—F L7z, £O1,
Tricine-SDSKY 7 7 Y V7 I F7IVERKENE: % W TR E 1T - 720
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Thrombin ZLEE L 72#3 2 (K% WA HPLC 2T, REAFEZIT 5720 & T 513 YMC-Pack
PROTEIN-RP (150 x4.6 mmID ; 5 umfEDRKF ; 74 ZA ¥ 1) 2V, 1% TFASET,
80%ETHOTt b= MY IVIREARIZT, ¥ o837 2408 L7, BillZ, 220 nm 2B 5K
%D EIAT o720 ZDFH, Tricine-SDSHKRY 727 VIV 7 I N7V ERIKENEZ W CHER
f1o72,

4. Tricine-SDS KU T 7 VLT I K7 IVERIXENE

MWz fk s o8y OWER%, H. Schigger, G. von Jagow H DY 1265 T, Tricine-
SDSHEVY 77V NT I K VESKKBBEICE D IT- 72

FVE 3BT EINTEBY, TE2LL165%T 7V NVT I FikED 7 ) (Separating gel),
10%7 7 ) V7 I FiEED IV (Spacer gel), 4% 7 7 VIV T I FiEED )V (Stacking gel)
DOMETHER L 720 kB A bufferid, Bl 0.2 M Tris-HCl (pH 89) %, FE#MIZ0.1 M
Tris-HCl/ 0.1 M Tricine/ 0.1% SDS (pH 825) % ZNZHAEH L7zo wkEhICIZ, HALA F—
DI =27 TERAKEEZMHL, EEILT (15mA/ sheet) 7o 72, HHHE,
sample buffer (Z¥EMEL, WINL 720 WENKE T2, 7 VEID L, CBBYtaiil THetats, it
i L, & oy kL7,

5. 6 X His tagBl & # >IN RIENY 2 —DIBE

1. D% cDNAKH ZFAL72R2 ¥ —% BamH 1, Xho1 THLELL, HE®D cDNA WH % Il
I, *5#t%, W U< BamH1, Xhol THLFRL 72 pET-28a & ligation L7z TN & & 512, E
coli XL-1 Blue |2 transform L7z HM® DNAKH OIFASMERE N2 D%, E. coli BL21
pLys T transform L7z LC, @& s ¥ 287 OFEHIIH 72,

6. 6 X His tagl &4 > /N7 DI EFER, EIR

6 x His taghil &y ¥ » 787 OFBiL, pET-28a7%, #F <4 ¥ Vil InFTH 5720, Kt
P72 EY ) v Cidal, A=A vy eMasiEz4r) AL, FIlE LC2 L FkICTT -
720

—80C CHAMA L THB W26 x His tagll &5 v 37 BINRT ¥ —% AT 5 KEKHIC
50 mM sodium phosphate (pH 7.0) /300 mM NaCl 3mlZhnz., [HiGk TKREH ZafiE L,
BEH S ez, COBREREBERLE 108 x 3H) 4T\, Mzl 2%, 4CT
12,000 rpm, 20430 L, E#EZBILL72. ML 72 £ 500 ml %, [6 buffer T L 7%
A D Co-agarose (FIOEAESE) 100 wl &REL, Y=V —MoIkL H#E, 4TT3RHKEE
Wiz, ZOtk, O X D IERFHEES 2 UL, BiE% 2 [ buffer 12 THRE L7z, Z D1,
A4 3IF V=N (150mM) % & el buffer (2C, Bilg% 3 BALEL 72,

RERIER

1. GST-C3BcRA &> /N7 DRI & R
J 7 } C3cDNA 7 10— pCRC201 2§58 & LT, FiED 74 v —0REEICL Y, HIY
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LT HDNAWH IR L 720 S D 2 - #58%, pBluescript @ EcoR V #3812 ligation L
720 Th% & 512, E. coli XL-1 BluelZ transform L72. HAIY® DNA Wi O AARIE S sz
75 A3 FDNAIZDOWT, W ZMEE LTz, ZOHE, C3pc cDNADIHFA I Nz
% — (pB34 &£I-5%), C3pc Arg cDNADIFA Sh/zX7 ¥ — (pB35 L IF-5), C3a ¢cDNA®
HASNTzRZ ¥ — (pA67 LIESR), BLUC337 cDNADTHFA SN7zR2 ¥ — (pC337 & I
&) PEoNiz, 209 L, Claa— Nz fF>ru—r, $4bEpA67E LU pC337D
FTRTOHOZ7A—2T, 5 FC3 cDNA D 2150, 21517 HIZHIY$ 2l OIS, =Mkt
OHETY OCLIFRAY, WY A LN X7 (data not shown). 7273, FH~RZ ¥
—OFEUI L TOBEIZ Wz, ThH % GSTB X6 xHis tagil i s v 787 B~
&y —OVEEIZAE L 72,

INHED EITHELZGST-C3pciltEa 7 v 37 R ¥ —% AT 5 RKIGWICHEE Y » /8
7 e B s, ZORBPMHR SN/ (data not shown)o Z DRWARBEFEHZ GSTrap 7 F &
W52 ETHREL, 35121, ZoORBRLAMES » 737 % thrombin TRBLL 72,
ZO§ER, thrombin BRI TIE, 37 kDad /N> AKX, MBHIZIE, #9526 kDad 2
A VNY FOIEH, BRG] U#37 kDad Ny B, 729 o35 & ThHHC3Pe & =
511 kDa®/N Y K98, ENZFNSDS-PAGE T &7z (Figd)e TNIZHI &k E, Cigh
S L% WM HPLCIC X 2R 2R A LD, C3pcrfHbH I L3 TE LA -7 (data not
shown) o

BB, FT=FITIERLTWARWVAS, C3pc ArglloWTdh, FARICHKEEZIT 7225 C3pcd
W LB, WM HPLC OB TC3pe ArghHI&LTLFE VW, C3pc ArgdfHb ZLI1ET
Ehhole —J, C3a, C3371220VTIE, KIBWHNTORIANBD LN, BIHNI F¥—0D
TFIHESE, BBILMFOME 21T > CHRBEOMETH - 72,

1 2 3
(kDa)
20.1 — -
143 — .
6.5 — ..
3.5 — g
e o

Fig.3 Thrombin treatment of recombinant GST-C3fc
Lane 1; Mr Std., Before (Lane 2) and 25-hr after (Lane 3) thrombin treatment of
GST-C3Bc.
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2. 6 X His tag & % > /N7 OFEE O &S

WEEDORER S N6 x His tagllly ¥ Y7 BN 5 — % H$THRBRICRE Y » /82 %
S, C3PcIZOWTHBAIME S L7z (data not shown)o Z D RAARDBE S L h o
6 X His-C3pc & Co-agarose |[Z#EA S THB E, BEIT & thrombin LEZ 4TV, C3BcHBITD A
ZYDEESTZ LD RETH S Z LR SN (Figd)o TOERE TT, (3T pure2C3pc
PEbhlbobEz b, 22T, TNETLY 10FROFEED S O C3pc DR RAGH
BRMT TORE, PETHERZT2BELEERLRY, 80%MEDREE D C3pc 235
Nize#z 5h7 (data not shown)e F72, F—FIZIIRLTWARWA, 6xHis-C3pc Arg
W22V, ZORMEMA LA, HEICE TIEE-> TRV, 6 x His-C3a, 6 x His-C337
KRR & — % T 2 RKBRICOWT LRI 2R A2, Hilth, FEiRE, &7 BHOHE
BOFRMSE, SR LobiTldiewsds, M LaRMICBWwTiE, 5608 870
KRR S N> 72

(kDa) B

45
30

201
14-8. ~==
65—
3w

Fig.4 Thrombin treatment of bound fraction to Co-agarose resin.
Lane 1; Mr Std.,, Lane 2; Bound fraction to resin, Lane 3; Thrombin-treated bound
fraction, Lane 4; Thrombin-treated 6His-C3pc eluted from resin, Lane 5; Eluate of

resin

z 5

PUAD BUE 2 i, B BUG R W LU & 2 3 Frf s b o - & LTI S 7z fifkig,
20MB UL EOZHOIMTEY »/3 7 ORI N ISR TH Y, M o A AR < &
RRVATATHL, B - BB ITHIFRDOR S ERLMBILD TH 5 C31%, WL h
C3a & C3bIZf SN %o C3bid, MEARKREIZIEAE L, ARMBOMKL Ty —12koT
Ak, WEAROFEZRMT 5. —77, C3ald7+ 747 b* ¥ & dEh, MEEH
PeoJoste, TR, © 2% 3 VISR 2 S om0 10,

19934, ®WINEREER RS (4K) oPISIcEy, Ty b - 7 T7 = v 2BREREDENE
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B (7HH) oBI@»S, WS C3ICHKT S 2 DDUF R EGELER T2 R S iz,
ZDH)b—Ji%, C3a BEAD THhotzo b9 —HiE, TONKT I/ WRAELY], X USDS-
PAGE X W ON7GTELD, Tv PCIPIOCKR T I/ AV b ThHo LIS
C3pc Lt sz,

LIZAHT, ClaReChallftEsNs7F 745 bF I g, % CRMICArgBIE2# D,
ZDArgRIT B E (Cagesargy Chagesarg 2 & EMIEN ) D AWIHTEI 1 /1,000 #2EE 1K
TITHIERHOENT VS, CPMOCKMGT I /VBBIZAlaTH HHY, I Arg 458N 5
HBafllD) v A—RTF N, affiEfid, M, )V H—_TF VD Arg 455%K1F, Tu
LYV TILESTRIFDEDEEZLNT VD, B LIDH B Alallfi{ Arg 1HEEIKITT
WS> TWBEDEETIE, BICHSDPELR572C3cHT 7145 bF T VEEDIGTEZHD
ZrrEZEDE, CEMBHLNE o TWRWHT, MO E NS, Clak L
B, CEMO ArgBRIEDO AT S LTV 2 M2 R L 72,

ZHLZEnD, KR THROIFHIRAEMRNFTH LT v + C3clit ks 3 s
OIEEZEATICH720, CKImT I /W% CIRSHCHKIGE M U Alafklb & LIz k5 o3
7 C3pcl, ZDRHITArg 15RIEZRMNIN L7/ AKSY 2237 C3pc Arg D 2 FlifZER T 5 2
LWL 7z SHITMA, AIFZETIZC3a, fEE _EC337 EIERC3eh 5 C3all T TOMHEED
M ZARD, MBZAER oIy PO — LD L) 2 EREV DY, ERL 72, C3alditk
DEHN, BMIBETF 7145 vFr0—o2THY, Eploar bua—n e LCHAMAEA
HY, FRUENCaY ba— L E LTHBHV SN ITIE SR S R\, C3371%, C3pcEmd
ANZALZHOENITTE ETHERHEEZ S, T4bE, Elo [C3pehH C3allhifTh
I 21X, C3pc, Arg ABRENP SR LYV H—RTF K, C3adHIZIEATWS, ]I
C3pcEIkmERE, LWV B DIFAET H D% 51F, CI3pcLIEmERE, ) ¥ —XTF FD Arg
ZC3BcIC 1 FRIIR L 72 TC3Bc 2K T 2 DD Hh, EviolzZ L 245 B THHET
XL, FARICERE2 KA OTH S,

—WHOHMBRARY 871k, TFCSTEAE S v /37 3B 2 ¥ — pGEX-AT-2 % T GST
BE Y o7 bW IETHER L7z, pGEX-AT-2X27 % —i%, GST (Glutathione-S-transferase)
BETOTRICIVFZ7U—= V7 A 3B Y, TIWCHWOY Y37 % a3— K9 5 C3pc
B LUC3Bc Arg cDNAZEAT B L, HD Y ¥ 3713 GST-C3pcila 7 > 732 3 X UFGST-
C3pc Argfliy 7 v 7 L W THEOLNS, 2HLTGSTEF 7L LTOF5Z L2,
BHCHWD 7 v %7 Z k8 - b L1 5. pGEXAT-2R 7 ¥ — % W TIH S & 7-GSTRL G
Z U7, HID & v o327 & GST #45& ORMIC thrombin DRI %2 D720, BG5S
VN7 B REHLL 721, thrombin THALS 5 2 & T, WRMICIZGST B2z 52 L25T
X5%, HWDF » 232712, thrombin O FEFREH] D — & LT Gly-Ser 25%3&135% % A%, GST #ih
GV POHBDY YR DAREHDLIEDNTE DL, ISR X 912, C3peilf 21k
R OCKmT I BRI, L) EIEFICERTH S5, NERmM T I /BRI
BRDOEITHFNVINAF IV THVED ) SEFERERETRRVWEEZONL D, ¥
FOMED NRRHICRELZ (ZORZ ¥ —FHWEAI121E, 7 7 OMEIRLARKICN
K72 %) o GST-C3pcRlE & v /X7 PR Y ¥ —1E8ICH 720, 35 v FC3 cDNAZ
U— %835 PCREITV, HIYE 3 54H cDNA % XL, pBluescript!il¥ 727 1 —
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10 OB oW

SV TR0 IS OGN FER LR, F—F IR L TR, Caz a—

F¥AMHBERF>2>7 00—, $42bbpA67TB LU pC337TOTRTCHrU— T, T bC3
¢cDNA ® 2150, 2151 % HICHH NS 5B ORI, ZAHLSoHE"?Y o CLIdRRY,
WERD A LTS ze 2, pCRC201 D44 &1 O BiH % f#HT L 72856 T b Mk
FAESNIZ L (data not shown) 2%, BOMWES Liz—%LTwaIens, BZ
S EMAMLSOHEAMBECICE 2O LN SN, b, ZAELSOHE MY T,
CORFOT RN IZCCCTHY, I—FENLT I JEEIEProTH o725, CHVTNH AT
HHHELIEAAGELRY, I—FShE7 I/ BidLys & bo Jhu, BRAMoOHEDY L
—HT B, 7272, BN ¥ —OERICH L TOEBRI R0, Th % GSTE X U6 x
His tag@ll e 7 v 23 7 S8R 7 & — oIt L 72,

ROTHACDNA % GSTRl G ¥ ¥ /37 38BN 2 ¥ — pGEX-AT-2 |2l 2 T, GSTRLG % ~
ISR 5 —F L 72, 2D B, GST-C3peB L NGST-C3pc ArgHHINT ¥ —% 4
TAHRBGWIZEE Y 287 2B SR, WICBW TGy v 37 ORBRO 5
7 (data not shown)o GSTrap 154270 s 574 —TGSTRVG Y /37 ORI %
7wy, XL 72 GST-C3pc iy # > 782 %, thrombin {2 & ) GST #45& C3pc il L7-& &
5, 9535 TiEdHHASDS-PAGE Tld C3pe LM SN LNy FoER SN (Figd)o K
BORAELRE & DFEFRICB W TH - 728 HPLC Ti&, C3pcidiieLTL v, Bz E
ShMole BB, T—FIIRLTVRVA, C3pc ArgllonTd, MBICHEZIT- 7
A%, C3pc DA L [ERIC, WAHPLC BRCTC3pc Arg DL CTL v, C3pc Arg & 15
HIEIETELRDPo720 —F, C3a, C337122WTiE, KRN TORBIED SN, 33
N7 ¥ —OFEE, BREGORF 2T > TOHBOFERTH 722 96, HBikD6 x His
tagl 5o X7 L LCRBEIELZ EITL 7,

F 70 CoRU Arg k2L 1L, MNP T VI EARBNICHSNTBY, RFEOHAETE 21,
C3pc ArgZAEH L, C3pc Argll oW THEMBEEOME 21T-7-23 D A%, CHEin Arghkin)s
AN TN 727201 521EC3Pc Th o 72, EWVIHMEUEDNLZVEBRO 2w, ) L2 &%k
72D, BEOTEICE2ER0MbAHTHA ) L, BIZIEC3Pc Argz HIVRF IR
T =T 5 LT, EORIHRTEDEEIENT 206D, L) e EIEMHREL
RUINT R 5w,

pET XY ¥ —i%, ZORBIRAPENTHLETTRL, Mr0y 72MIB2Ky 870
N AR C RSN IMER DL LN TH L s, KBEFICBI MR EY V320
FHICPHENTWE, AfFETIE, pGEXNZ ¥ — & H W72 3882 TIZ GST-C3a, GST-
C337TCHRIULLVWARED S THENRD 722 5, pETXRZ ¥ —% HW78BLRZH 7212
W9 52 212 L7e S MW/ PET-28 ) — R, GEHNRZ & —HEDA T 7V —IC
HEAD) BHSELWY U7 ONEKEMIZ6 X His tagB L ' T7tag%, CEImMIZ6 ¥
His tag IS THIE DL T LW HELNT ¥ —Th b, 6 x His tagld, Nize & & DH
MR L, NizH WAL Y Y EWET L2 LT (AFETIZCoL Y Y EHW2DY) BHIC
WHMTEILns, RBEORESHSEAEDE, MZIEKs VX7 ORBOB, ¥ 7L L TkL
HAwbnbd, »2OpET-283 1) —XD3HL Y /327 O N KM 6 x His tag & T7 tag DR IZ
thrombin FZakEBZ2%3 0, thrombin LHIZ X ) T7tag e & 1753613585 2%, N KM O R
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ALK 7 7 2 2 M AR E L7237 LV ¥ — - BULsEiti (2 B3 2 LR mr7e 1

INAFF oV EGLITREZBRET LI LD WEETH 5. AT, pET-28a1213, FHAEilc
fEBL L Tz pB34 7% &5 BamH 1, Xho T MBIZ X VYY) L 72cDNA%Z, ftAaMsTh
LT ERLMADPETH L L00, BRHTEENRY ¥ ORI iR LD, 6X
His tagiills ¥ V287 38|~ 2 ¥ — & LT, 4 pET-28a % W7 HHTH %,

LZAT, KIBRW % EOMETIX, NEKBAN-RIVINVAFF v LT V87 03%8
XNb, TOMBEHED HK5TF) FIVIVRTF R, ILSITE®mITTIE RV EkZ &
OWEEXFIERITRTO—DOTH b, WD X 512, C3pck EHREHTE 1T, MEt
FTREEWEEO VPR EGEILEEEA D 50 LA LAAS, M2 RS NIRRTV I
WRTF Rafio T TiE, ISTHEIRD NG, RV IVRTF FIGERK LT
WHEATRENZZDD, C3PcITERT LD bn bR VwOTIRNL, €2T, pGEXXZ ¥
—FHOTRILELGATHRBTH 575, NAMHOGST R 6 X His tag #¥) 0 B¢ &
BTENL, TDX) ZWRMEEZPHRTEHRETH S WNKEAFV IV RAFF = Thn
I RBBEREH L, BLONLZDOL) RLOERRVOTHED), ZDLHI, 77
YT L, L) LB pET-28a % L72Z L OBHTH b FHI S 2726 x His-C3pc
% Co-agarose [CFi G SH¥THB X, 20 F FHIFIT & thrombin WHAWHETH L, Libo X
VA WABRIERTAREE 25 NEREMORTF F (6 x His tag) IIBEICHAESE-F
F, BELRCPRcEHITDOAEZBIES X ONKEMORTF FA 540 #E LIS HETH 5,
EWH T kD, FIT, TOZENTETH L0MEL2REE, PHEY thrombin JLEL
I2X ) CpeiBrDAEY Y EET Z LAMETH -7 (Figd),

AFE TS 0D LW L SDS-PAGE DR % HWVTWw 525, GSTREG ¥ ¥ /52 dik
D C3pci11 kDaz/RL T35 (Fig3)o C3DREH54M4FHDPron 5 CRIi L SN b AlaE
TOHGDTEIZ107 kDaTHh ), TDT L C3PeACHIMIC Arg 15RIEZFEONE»IEI
ELT, C3pciECIN44FHDProh S PHCKImETTH S L) LatOHER % ZH¢3 %
WRTHDHEEZ SN, 6% Histaghills ¥ v 737 HkEOYEIZIEH 2kDad N Kkl 7 5
FAY MeEof13 kDaz/RLTBY, ZOMED FFAKOWREELZREZELTCVWL DL
EzbNT,

COBRBEETT, 3 Zpure 2 C3cAEoLNzdDEEZ N, LaL, C3pckr L —il
ORI AARZ R, EWISTE2RETT 5120, KB REER 10 mIBEDO AT — VA 7y —)b
TOREENSORERTIE, LEERRINESN RV, 22T, IhFITLY HEROEERDL,S
DC3Ppc DREREHZ RA T ZOFRE, F—FICIEIRLTWARWD, PRTHEREZT- 728
HLRERLY, BKEBDOD D (Co-agaroselZ6 X His-C3pc #iE G X THBE, ZDF MK
Z & thrombin U % LTRSS NZM45) & LT, S80%FEEDRHED Cpc b E 2z
LN7ze TNEEWEEOMETICH WAL, WHaho~< A F—%5 87 BEEORKT
Hb, LWITEPHETLTHLOT, 20T FTORETEMEEOMGT 21T REHEH 0
G EIHBTT 2 BERDH 5

F—F IR LTV WA, 6 X His-C3pc Argl2oWTid, JEBAMER S N2A%, Bz E
TIEE -S> TWARV, 6% His-C3a, 6% His-C337 IR ¥ — %25 2 KBERICOVWT LRI %
RATZAS, Kidh, RERIREE, & 37 BBOWBEOLMESE, FEMICHE LD Tl was,
MEt L2 &EcBnTid, E5560% 7 ORBLMERIN Lo 70
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AEFEIE, PRISHEEILREREFZNEE Z T EE L 72b DO TH Y, EEH#H LT T,
7 v b C3cDNA 2t 5. 723 W L7 b KA PR A=A IR Qv 72 L T A
FEHED TN LT, ZRRDTHNIZTHE, FREHEZMCBRELVWLEE L LEARED
FMRBEOLAET R EHOEE KL E T,

10)
11)
12)
13)
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