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ICZALL, DOWTEXMATFICEVRENRT 4 7Y L ER D, MBEE % k=
A, SOHIMMRIREES SN0 27 4 TUR2F L h EDMMEY V52 b 23 X
EMATHEL, Z2OZBICHABEEICE Y LB X CRIEERICES LTw
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747" /7~ (Fibrinogen) &, AEKDOHBERED O O TH B 1ML D
BB THREES AHEY N7 TH Y, MBHREE IRTFEMFEhTnwE, 7471 )
7 vdAa-, Bf-, yHEIFINS IFWEORY) RTF FHEPFTANT 1 FiEL
(S-S HE) L7zb D (Aa-Bp-y )75, X5|IS-SHEAT2 ®AKEM L (Aa-Bp-y) 2
EFRBEND 57 FE340 kDaD ERBMHMEIR Y > X7 T, 15 FOHIZ29HDS-Sik:
BEALTVAIIFig 1, 2). 73/ BEREIZACGHA625MH (67kDa), BRHA461
i (56kDa), y $HA%41118 (47.5kDa) T V), FFHILTAR S AUmF P IZHUE S 1
B. 7477 OMBERREIZX1.50-3.00 g/LE TN TW5. EMEGIZBITS
MU BE R (21358 T /T2 5 HXIME T £ TORFOIF 0 12H 4 O E -0 30H]
WG LTBY, ZNODBMR I A — FEER L TRET 534, 2088
DIRABEREIZBWT, 747N /XY REIRFTHAH 70 buy o hbiEHi
SNZ-PUCECYOERICEY, £7 Aali7 I 7 5EKN (NEW) © 120516%H
ITOIMWDOT I JEEDUIMTENT, 74 7Y JXTF FA (fibrinopeptide A, FPA)
ELTHI S, WK (desA7 471 >) &b, DWT BR BENKMD 10514
FHETOIMRO7 I 7B INT, 7471 ) <75 FB (fibrinopeptide B,
FPB) & LTI EN, 747 vE /<~ [desAB7 4 7 >, (aP-y)2] &1
. DT 4T YET—IZEWVICHAIMICEAS LT oA S8 AKDprotofibril
BB A, RPTIRLPRVEE RV FKELT, REET 4T VML 2 Y
MR K> THNVET 5 (Fig. 3)°). 512D 74 7Y VIZERBEXIIE T2
£4 y#-y $iH, 5VIE offi- SHMOEAES GG 2N LTRET 4T >
BT B, ZOLIBREREICINAT, 7479 7 VIZI/MRIES > /52 TIb 1lla
RTFGAIV)TY, A ViF a2-TFAIVA Y —, 74 T7uRsF Uil
FADMBES > 37 & ke R HRTHEL, LILED ) TR ABERIZLEY
LTWw539),
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Fig. 1  Schematic representation of the fibrinogen molecule. Three
different amino acids were found to be linked to amino (NH2) groups,
which define one end of a protein chain, and there were two copies each
"end group". Breakage of the interchain disulfide bonds led to three

different chains: a, f, and y-chain, whose total molecular weight is 170
kDa. The molecular weight is accounted for half of the weight of the
molecule, thus there are two copies of each chain.
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Fig. 2 Proposed arrangement of disulfide bonds in human fibrinogen.
Numbers and "x" represent cystein residues; broken lines represent disulfide

bonds. Carboxy terminal domain of the half molecule was omitted.

eocooooo 3 coiled coil reagions of A a—, Bf— and y—chains.
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Fig. 3 Schematic representation of human fibrinogen. The o chain is
shown in blue, the B chain in green, and the y chain in red. The black
arrowheads indicate thrombin cleavage sites on the « chain. Glycosylation

sites are shown as purple hexagons, while the calcium ions within the y
chains are represented as purple spheres (A). Schematic diagram showing
the initial process of fibrin polymerization. The central nodules contain the

amino-termini of all six chains ( a-B-y)2 and are referred to as the "E"
regions, named after a fragment obtained by limited plasmin digestion of
fibrin. They are flanked by two symmetric coiled coils that terminate in the
distal "D" nodules. After the cleavage of fibrinopeptide A by thrombin, the
newly exposed polymerization site "A" binds to the polymerization pocket

"a" that is part of the y chain of fibrin(ogen). The fibrin monomers thus
align in a half-staggered, two-stranded arrangement to form long fibrils.
Branch points and junctions occur sporadically (only one type is depicted

here), contributing to the formation of a three-dimensional mesh (B).
(from Ref. 5)

three-dimensional thickening of the fibrils into fibers
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TATN T DERIIDIZBBEED ) B, ZOVTILIRIZED, —XKHik
DERFEDIOIIRESN TV L LDER/ENET 4 7)) ) 7V RERE UT, Hic7 4
TN TV REREERBT 5) £V, Lo LBIEE TOHERIE, $T714 7Y
YOECREZHRIERBEIETL2500RTH N, SLlierdbo714 7Y )
rFrERBADNIES YNy EOMEEHICEbZREBRRESA TV RN, 71
77 REEXT19584F Imperatol®) Sk, 74 7V IV DEMEE T 4T
DV BDBEAEH L NIHER L L THD THRE SN, 2R, BIEF T2
30022747 )7V REFEDVPRE SN T VA, 74 7Y 247 idE+
PR ER Y N7 FRBEBOIER S, 73 BN sk o< b
7774 -8RI TF REMICEL) —KEEOREITHENS XD ko
720 2 HIZ1980FEMAITITIEEZ R Y RTF FEODDNAB X U4 ) ADNA DS v
MH5ET LY, polymerase chain reaction (PCR) DI, 7 & UNZDNA G ILELHf#AT
BT REBDORRIMN ST, RET 4TV )7V OERBMI KA EWH S22 h -
TE7Z BAEITIZY NS D VIZBETFHITICLY, 74 7Y 2% 0
ERHEDPNAPICENTZ DM U0RRB|E LN TWVAY), ZDH b, AckiLBpsH
(FEERF ZHT 5L DIIFPA, FPBOMEREZR-FTERIZEIB2L0 L, Hilifk
DT F FONKRIZERDPFIET A L0P% . Thbizhas ¥ o ick A2FPAS
72 GFPBOMEANEEINBIET A EICLY, HAVIETLTY Y EI)v—H5
DprotofibrilEAAEIET 5 Z LIZX Y, 74 7)) VBEIRELR-F. AafliT
F16/FT V¥ = (Arg), 17HF I NVE I (Glu), 18F 70 Y » (Pro), 19FT7IL¥
=7 (Arg) R EIZERERTH2HESEON, BT, 14%FArg, 15&GIuk LI
REEATIMEVE RN, —F, yHIHEREYATLHDOTIE, 268
F7I /ML V3807 I/ BME TOCKIMMOLERSHESIhTHY, 275%Arg,
308%F 7 A8 T ¥ (Asn), 3307 AT F UMW (Asp) 72 & TIAEHPBI OHE DS A
HNTWVS (Table 1) . THDXHIREET4 7V )7V, EREW:TI BR
KOME, HEVIIERLZZT7 I /VBRIEOWIKICL ) ST ST LBED T+ 7Y
YEERELRT. BAEZTIIREIR TV IRERD 74 7Y ) 7V REEIR,
FNZELTDT7 4 7)) 7 YV AMBEFICEFRIFETSD00, BEREL S



Table 1. Summary of y-Dysfibrinogens

¥y FXllla-

7 Hetara/ Clinical
San/ Cat* Crasslinking homa- Symptoma
Mutation Nama Aga 8inding Fibirin Ibg ygaug Ino, of episodes) Ralativa(s) Rafarances
G26BE Kurashiki | M58 N A Hwl ASYMPT 101
R275C Baltimara IV /56 N HT ASYMPT 118, 117
Bologna | Fi2o THROMB 2 84
Cadar Raplds | HT THROMBI(2)* 2t 122
Milana V Fi51 N HT ASYMPT 119,133
Morioka | N HT ASYMPT 113
Osaka ll /a8 N HT ASYMPT 113
Tochigi | /51 N HT ASYMPT 88,114
Tokya Il F/39 . N HT ASYMPT 100, 118
Villajoyasa | Fi27 HT ASYMPT 120
R275H Barcelona il M7 HT THROMB(1) 0 120
Barcelana IV /28 HT ASYMPT 120
Bargama ll F HT THROMB(M) 5 126
Claro | Fra2 N HT ASYMPT: 128, 139
Essen | M HT ASYMPT 126
Haifa | F/30 N Wl HT THROMB(=2) 1 95,130, 131
Osaka Il F/38 N N HT ASYMPT 127
Parugia | h/2 HT ASYMPT 126
Sagal FI6 N HT ASYMPT 129
G2g2vy Baltimars | F/29 M HT THROMB(M)S 133137
N308I Baltimora lll Ff30 N HT ASYMPT 140, 141
M308K Bicdtre Il M40 THROMB(=2) 0 144
Kyota | /45 M M HT ASYMPT 142,143
Matsumato Il F/43 HT BLEED| 1 145
M310T Asahi | M/33 A A HT BLEED(M) 146, 147
D318G Giassan [V Fi18 THROMB*5{ 0 B4
AM313,D320 Vlissingan | Fr23 A HT THROMB =5 152
Q329R Magoyal Ff43 N HT ASYMPT 153-155
D3aov Milanao | N N HT ASYMPT 158, 139
D33oY Kyoto Il F/50 HT ASYMPT 157
N33TK Barn | Fr24 N HT ASYMPT 158, 159, 199
Ty3s0 Paris | A A 180-165
5358C Milane VIl F21 N HT ASYMPT 166, 199
D364H Matsumoto | M/ HT ASYMPT 157
D3s4 Vv Malun | F/40 HT THROMB(M) 8 168
R375G OsakaV Flad A HT ASYMPT 172
K3a0M Kaisarslautarn | N HM THROMB 177

All propasiti wara found to hava impaired fibrin polymarization and normal fibrinopeptida raleasa. The number of apisodes is shown In
parentheses, If reported. Ralativas rafers to the number of ralatives showing clinical symptoms similar to thosa of the propositus (but nat
necassarily the dysfibrinogenamial. 8lanks Indicate that data wara unavailable ar not found.

Abbraviations: M, male; F, famale; N, normal; A, abnormal; fbg, fibrinegen; HT, hatarozygous; HM, homozygous; ASYMPT, asymptomatic;
THROWMB, thrombosis; BLEED, bleeding; M, multipla.

*The propositus was also found to ba hatarozygous for tha factor Leiden dafect.

tAll affectad ralativas wars heterozygaous for both tha dysfibrinoganamia and tha factor V Laidan defact.
$Had two spontansous abortions.

§Also sufferad from mild bleeding.
[Easy bruising and postpartum bleading,
{Parsonal communication from Drs F. Havarkata and A.M., Bartina, Dacamber 1397,

(from Ref. 5)



FAHEBICETE2LDTH 5.

T, FUNRTELTDT AT XY ARSI A L T 4 7))
TYMIE (74 7Y 25 KEE) 1ICHT HMEI219204 131213 Lo TR E AT
Lok, BUEE TIC150% B2 AHENA LTV B14) E AL G ) I a1
(CDWTI1935F LK, #40BIDHEN 5210, UL, LEMEOET 17
T YMIERART 4 T 27 Y MAE BT B RIE T HRATIZ, 19994F |2 7 - TlE— |
BlasEE I h 7513 cHh 517,

747U/f>®ﬁﬁu,Mﬁﬁ@%,Eiﬁ%@@%ﬁﬁf&%ﬁ%iﬁ%&i
%ﬁ%%ﬁ&yﬂ7&LTm,7U%4y@&,?D%4y§W,7y%bD>E
ym%>.%vmﬂ%maautAaf&fmﬁ%uﬁmf,ﬁ%ﬁﬁﬁ,%ﬁ%ﬁ
ﬁ,@ém@kﬁﬁﬁ@#éﬁ%ﬁ%ﬁ&%n,%@%<®%®u£wfﬁﬁ%ﬁ
M3 hTws,

B3 TA4TV T DY NS IR & RS TR

B 1H MEEEER 2 — = 7kt

MEEEERDA S ) == FREE LTI ERSNZEEO 7O oy V¥
» k5 (prothrombin time, PT), {HEMALIS b1 ¥ K75 X F o HepE (activated
partial thromboplastin time, APTT), 74 7)) /7> OEREEMK L. oDk
ﬁum,ﬁﬁ@%?%é&?%ﬁl?ﬁf%U@A%ﬁlKHLTM&%ﬁQt&%
F O ISERIL LA L7282, 3,000 rpm 1045315 0538 U C #5738 % Fij ua 7=
1)7UFDVE?ﬁ%ﬂW)Zﬁ&mﬁﬁ,%%§83mM®ﬁmvﬁA4i>&
v##%m%%Dyﬁfﬁz%vw%ébuyﬁfﬁz+y,ﬁﬁ@ﬁ%%ﬁ%mm
LT74TU?ﬁﬁﬁT%iﬁ@%@%ﬁ%@ﬁ%%@uﬂ%?%%bt.EtL
T%@%ﬁ@%%E%L,Eﬁﬁﬂ%%ﬁnimﬂ4zﬁﬁfﬁé.
2)ﬁﬁm%%bnyﬁfﬁx%yﬁﬁ(mwm:%&ﬂﬁu,%ﬁ§&3mM®ﬁ
w&WA4ﬁyt,@%$%m%t77uy(%%bmyﬁ7§z%yitm$%
ﬁ%myﬁfﬁx%y,ﬁﬁ@ﬁ%?ﬁ&%mﬁﬁﬁﬁﬁ%%lﬁvyﬁ%mMLt
AMTﬁ%%Wi,7470&ﬁﬁﬁTéiﬁ@%ﬁ%ﬁﬁEﬂ%?@Hﬂ%ﬁm
%Lt.ithWﬁ%ﬁ@%a@%Liﬁﬁﬂ@%ﬁnﬂ4mmﬁwﬁéa



3) 47V I) ¥ DEE

a) BREMZERE (MO Y UEERE)  0.031 MATF— LR (pH 7.35) T10
AR L 22 MBS, v bo v ¥y GREERT) 2 #I8%E33 U/nLe 225 & I TR
MU, 74TV 252574 7)), FHiT 5 TORM % HEEHEFCA
5000CHIZEL, BEERPS 714 7Y )5y 28H L7,

b) TATNI T LI UNsBOERE RIEE) (He 747 27 AR
TV IANFERCC, 7479V )80 8 RN BEHERE LTRE L7 H
BT Ty 7 AKFEHRENEEE (5477 PO UL100) 12X s L 722 E%
i (ZHRE) 3V FROFEICBVTH1.50-3.00 g/LTH 2.

% 23 SDS-PAGE (sodium dodecyl sulfate-polyacrylamide gel

electrophoresis) & Western blotting |~ X % Aa, B, y §H D Bl 5%

FEhnE B L CIEHMEZ1008FL, 2% SDS £5% 2-A VAT h s J =iz
L BBITTFT10% SDS- K 77 ) V7 I KL% HCTESKE L, TRhe=%o
VO —RRICET L, 5%AXAINZTTO Y %27 L7244, Matsumoto I I,
NI —XFAEE LTHE 71 70 27 0 9% HAA  (Medical Biological
Laboratory, MBL) Z 1005 &M L7223 D, “XRHkE LTIV A F3 5 — B
7 F1gGV FHAK (MBL) 210065 L 72 b D% vy, %44120.05 M Tris-HCIE
i pH 7.6050 mLIZ, 3,373 )RV FV L 4l 125 mg& H202 15 uL %
MU TIT 257229, F7-, Matsumoto IVEB X 87 4 71) T RERIE
AR O L 55 LR ORI, SO CHMARIEEEE LT, —kiik
ELTHE M7 17 )% 24 FHK (DAKO) % 100fE75 L /- b, XkIk
ELTCTIVAY 7 HRT 74 — BRI FIgG Y FHUK (Pierce )% 1,000(57 B
L7z D&M, FI1310 mM MgClz @0 0.1 M Tris-HCHE & pH 9.5MD15 mL
(=5-bromo-4-chloro-3-indolyl-phosphate (BCIP, Sigma) 25 mg, = b7 )NV—F 5
)7 A(NBT, HIGHIZE) 5 mgk @8I0 L 7= /80 T 7 - 72 24),

B3H T4 TV IRTFFA 74TY IRTF FB®D i fig
I1%% 5 mLIZ 2 mM EDTA, 0.1 M NaCl, 10 KIU/mL7 705 = > &150 mM



Tris HCHR MM , pH 7.4% 15 mLINZ 72, ZHIC25%MAICA 2 &5 I2hilET v £ =
Vh288gEMATHMTEVE I ITHIBL, 7479 )7 %k L1725,
15,000 rpm T307- L L, 155 N7 25 %HRET » =% AT 2 [72E# L
2. IN%& 2mLD0.3 M NaCUTIEMR L, W LT 4 CTEN L7, 15,000 rpm
107708, EHEERD, 015 MOBEBET > E=v A, pH 8515 L T4 CTH
ML, 747977 ViBED» 1 mg/mLE 2% L5 2 Fil CAR L 7= Z DWW 1 mL
=, 0.2 NIH U/mLY ¥ bur Uy 2EmL, 37CT2RZR, 2.5 5 10, 20,
40, 80, 12077 M E16FMIBUG L7z b D% & 1 KFoML7-, b ¥y oiEs
Bib%k, EHAKBEHIC1 5B L ICE D EL S5, 284500 uLd< A 7
BT 2—=7I28 L, 15,000 rpm105HEL L7, BEHO 7 4 7)) L #EE R KED
747U/fy%@%%%%£L,L%%%%ﬁﬁ?nv%7§74—(mm
performance liquid chromatography, HPLC, Shimadzu LC-5A) |2 X Y408 L7, # 5
AR, #H7T~ M7 T 4 —ROCOSMOSIL 5C18P (+7 5 4 4 2 7) ® iz,
HPLCOHTDZH1E, AM; 0.025 M BEBE7 > €= A pH 6.0, Biff : HPLCH 7 + h
=bUNE0.05 M BEBET > = AR pH 6,005 RIEHE L, ARICH LTB
WME12-28%DEMY 5V L FTI04M, #HE 1.0 mL/minTER L7~ AR
0.45 umD7 1 )V & — 2 @B I 272, 100 ul% (4 V=% b L, CR-3A Chromato-
pac (Shimadzu)& FIVT210 nmTARTF F2RIBL, ¥ — 7 2B L7, &85
MBI, EFOErOBBLI 747 )72 % b Oy ¥y b 16H RS X
L DODOHIEREE100% & LT, %t & TR L 26

AT R TR
1. DNADHIH

AR & it LZZDNA% FIV CAa, BB, y D3 ABNDLL sV BLINT s Y
A Y MO YRS EIOEERS 2 AT L7z, A% ) M 2RI L 7258 1) O M ERED
77500 uLIZ cell membrane lysis buffer (0.32 M Sucrose, 1% Triton X-100. 5 mM
MeCl2, 12 mM Tris-HCHERHE R pH7.6) 900 uL& Nz T X < 34 L ik i L
7Z. 12,000 rpm 5 73710 L R34 LD By < #2042 (14 1) 35 L 722, nucler mem-
brane lysis buffer (4 M Guanidine thiocyanate, 12 mM EDTA, 375 mM NaCl, 17mM

s



Sodium N-lauroyl sarcosinate, 0.1 M 2 -Mercaptoethanol, 12 mM Tris-HCI#E# i
pH7.6) 500 uLZ N2 THRAM L, MK ABIEL 7. iz 7 a3 — )b 400
uLZ 2 TDNAZ M S €72, 12,000 rpm 5 Mi5&E L, 80% L¥ / — LTk
L7z, #J&L, 300 uL®Tris-Ethylenediaminetetra acetic acid (EDTA) #&4## pH
8.0IZWEMEL, 260 nmlZBITB2WIGEE D & DNAMEE % Ml5E L 7-.

2. PCRIZ X ADNAD IR

PCRIZIEM§ A5 774 ~—1&, Aa$IC44, BRSHICS5H, y 8ilc6#, BXIV
Aa RO L7 YV OIFIERCFIRHTICLE 2 2 ADF32AK % #%EH L 72 (Table 2).
25 WLOPCRIUSHE, 10 mM Tris-HCl #EE# pH 8.4, 1.5 mM MgClz #1121 ug®
DNA, £1€10.2 uM®Dforward & reverse primer, ZiLZ1200 uMPDJATP, dTTP,
dCTP, dGTP (Idaho Technology), 0.6 U Tag DNA polymerase (Perkin Elmer Cetus,
% 7213Fermentas) % & ¥r. PCRIZDNAY —< V¥4 75— PC-800 (Astec) ¥ AW T
30M A 7 VHENE L7z, JUSZEfF 13 denaturation 94°C 145, annealing 50-59C 1 47,
extension 72C 17302 2R E L7z, PCREMIZI2% 7T O —AX NV TESIKE L,
ITFFoLATUYA FIZEYRBE L. HHODNANY FE7HFau—2p 5480 H
L, Geneclean II (Bio 101) TH5EL L T, DNAEILES AT H OS%RIDNA L L7,

3 . DNANZILRALH O fig bt
DNAYGIERCY| DFEHNTIE, Dye Deoxy Terminatori: (Applied Biosystems Tag Dye

Deoxy™ Terminator Cycle Sequencing Kit, Perkin Elmer) |12 & V475 7. 50-300 ng
DFRIDNAIIH L, #90.2 uMDforward primerd 5\ idreverse primer & vy, ¥ —
7 x. v A S Edenaturation 96°C 308, annealing 50°C 158, extension 72°C 4 4
DRET25H A 7 MT o7z, RISEWE 3MBEEEET b 7 A2 1/258012724597%
LY/ —IVTHEL, 80% L% /— VT LR L T, ERIKBEMIC EDTA 1
ULERIVAT I FEuLICHEMR L7z, 50%REZEL6 BRI TZILTI FFX L%
SRR E L THESIKE) L, ABI AL D373A DNA sequencer % V> TDNAYZIERF 0
N 24T 5 72,

o



4. DNAOD¥Tra—=2 7

Matsumoto I, IITIXFEHEH| % & LPCRIEW %, TA Cloning System (Invitrogen) %
FAWTH 7 0—=> 717, 10Xligation buffer 1 uLiZ10-50 ng®PCREW & 25
ng? pCR™ X2 ¥ —_ 1 uL (4-6 U) DT4 DNA ligase# 12K T11 uL & L, 14C
(2 4 IR E VT ligation L7z, KIZ50 uL® competent E.coli celllZligation/&Mi % 1-
2uLZ, KHIZ3075fE &, DWW T42CIZ30-45F & W CTPCRIEYW 2 pCR™
75 —=IZH AL, ZT#II250 uLOSOCIEW ZNZ, 37°CT 1 MR, 180 rpm TR
E) LA LL. 10458k IcBW%, XEHIC40 mg/mL 5-bromo-4-
chloro-3-indolyl B-D-galactoside (X-gal) %25 uL¥AG L7z, 50 ug/mL7 Y ¥ 1) U %
@110 em LBIEERFFMICHEM L 72, 37CT1IME#E L%, oo =— 2845
L, 2.6 mLOLB7 0 AF5HC—Midik& ) K54& L7z, ¥#EL/ZZLB7 O XA 51.56 mL%&
YA 7UFa—7I2ED, 8000 rpmTE-LL, LEWIC100 uLd Z V3 — RN
Tris EDTA & 200 uL®D 7 V7 ) PESDSIER A M A T X CIRAM L. X 512150 uld
REMRA 1) 7 5 £450 uLds M 3846 F 7 4 22 TIRA L7274, 14,000 rpm T1043
il O L7z, EEEZBRIL, 600 ulq 7 708 — L& 12 T14,000 rpm10%5 %
L, 77 A3 FDNAZHHH L7-. RNase 0.5 ug% & Triss EDTA#E# I (pH 8.0)
D50 uLIZiafE L, Chxd[REEFEEcoR 1 TYIKFL, 70— A CEAIKL THID
LIEBCY 2 S LDNABTF OR X TH A L 2FER L7, 577275 X 3 FDNA
i3, M-13:207 74 #—2HWCI—2 22 L1,

5. WHIPREEFRIC X B PCRIEY DY) KT

Matsumoto III TI&, y S22 > VIII OPCRIEY (6853a3ExT) % HIMREEFE Sca 1
(New England Biolaboratory) (Z X V) JLE L7z, Matsumoto IV TIZ, y 8z 7V 2 VID
PCREE) (7845 FEXS) % H|BRE%FE Mbo 1 (New England Biolaboratory) (Z & V) ZLFR L
72. F920 uL® PCREWICL.1 uLD 3M FEREF MU A 44 uLDB LY /) — V%
MZ-20CIC—MpEHE L7z, (LR %80% =% / — L TR L7-%, 10 uLOKIZHE
fEL, 1.25 U ScalF721dMbo 1IN %2 T37CIC4BMIBE L, Talcl 3w,
GIWTRERE AL IZ E L8 Scal ; AGTACT, Mbol; GATCTdH 5. MLH X 7-DNA
i, 2%DTHO—AFVTERKBL, =FI7a70v, FTORME, BEL

-12-



Table 2 Primers used for PCR amplification and sequencing of 3 fibrinogen polupeptide genes

Pepetide £ ; Annealin PCR
and exon(s) L Revese(3-9) tcmparamreg("C) product(bp)
Aa

I GTC TAG GAG CCA GCC CCACC GTG TCA GGA CAT AGA GCA GG 59 180

Mand [II GCCCTGTGT CTG CTCTCCTTAATC ~ACG AAAACAAAA GCT CCCTC 56 1070

IV and V(1) TTT GCT GGC AAT TAC AGA CA .CCT GGG GCT TTC CGT CICTG* 56 1144
V(2)  AGACCT GGT GGAAAT GAGATTAC* GTTAAG AAG GAA ATG CAA GGG 53 1206
V(3) TGG CACTCT GAATCT GGA AG*# CCCAGG GTG ATG AGA ACT GG*#

Bp

I GGATGG TTT CIT GGA GC GCT AAG CCATCCTCATCT 50 335

Mand Il GATTCA CTATCA CCAACCAGCCAG CAT GCATTCTCG TGG CAG TC 50 1088
[Vand V  CIG CTT GGT GAT AGC TCA GT CTG GCCTTG TIT CCT GGC AT 50 1078
VI and VII GAA TGG ACA GGG GAT TCA GA AAG TGC CCA GGA AGT GGTAG 50 808

VI GTG CAC ACG AGT GTA GCA GT GAACGCTICTCCTTCCITAC 50 842

! ITandlI GGA GCCTGA GAG GTGACAGTGC  CCAGTT CACACA CAAAGG GAGAAAC 50 321

[Mand IV TIT CTC TTT TAG TAT GTT GC TCAACATAATCAGGCATAAT 50 779

Vand VI CITATTTITGTCTICTTATT TGT GCCTCAGITTCCTITTC 50 784
VII ATTTTC TCCTIT TGCTCT TG CCCAAGAACCAAACAGACTC 50 372

VIII AGATCC CTG AGG AGG GTC AG CTAAGA AAG GAAAACATACC 50 347
Xand X AGACIT GCAGAG GTAAAAAG GCTTTG CAAGTC CAT TGT CC 55 880

*Primer in exon, # Primer only for sequencing.
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% 53 Thrombin-catalyzed fibrin polymerization (TCFP) Bk
1. Z4 7508

TATN T OB, IF1 2 2 u—F bk 74 7Y 0 7 PR &R
& S7-CNBrifitk{tSepharose 4BZ IV, f A )77 4 =5 4 sux bS5 74—
uihﬁ&otwt1mM@ﬁwvafiyﬁET?ﬁﬁAu%%Lt74fU
/7Y%, 5 mMEDTAR &4 A L7, 7275 L, Matsumoto DFFRIZBW
T, 10 mM Caf 4 YHFIETFTRE L2747 )22 %50 mM EDTA%Z &4

mM N- [ 2-hydroxyethyl] piperazine -N'- [2-ethanesulfonic acid] (HEPES), pH 7.4
EHTL, ZOHTXTDT747Y) )21 CaClade a3 2\ ERCRRET A LT
L7228, 7479 7 iBREI2320 nm{Z BT 2 WOEEEZ A BE & L T280 nm Tl
L7z, 280 nmiZBITBWHELS1E, 747 24210 mg/mLIZAf 25 % 29),
FONTZ7 4 71) 7 %7 2 1ZSDS-PAGE THIE B X USMRD 72 s = & ZHERR L 7= 1%,
H$ 5 T-80C TIRIEL 7.

2. TCFPIRBR®D S 414

PolymerizationslBR1Z350 nmIZ 381} 2 WIEE OREBERZE(LE LT, Shimadzu UV-
110-02I2 X D #FE L7z, 0.12 M NaCl% & #:20 mM HEPES, pH 7.412X 1 0.2 mg/
mLERD XTI 7 171 4 2 ¥E090 uLiZ, 0.5 U/mLOE bk a-bOr ¥
10 uLEMATE CIRAL, 5 IR DRIEIZAL 2 508 L7, SR 1
7V /72 018 mg/mL, PO Y E Y 0.05 U/mLTdh o7, F7-Himpe 0.01, 0.1,
1.0 mM& 7% % X9 12CaCle, 721341 mME % 5 & 5 (ZEDTA % &40 L 7-#% 1l
ﬁ%%wf,7470?E%EEKBH%%W?¢A4#?®%@%ﬁﬂLt.E
HRGE TERI L7 S s BT, EEFMGE TORM (lag time) & Sk 4t
(Vmax, FA ISR ORABERE LK) |12 X 0 EE BUS % 371 L 7-28),

o .
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% 2 E

3BIDT 4 7)) 7 v BEREOHE R L BEER Y O M

1. # &

19927 51996 D 5 EMICHBERETHESIN 74 7)) ) 7Vl (Kt
W) ERIBEIC L D74 7)) 7V BEOH IC A BD-Z s, 7147
V7Y REIEREE) 3FEBE RVWZL7:. 3OV BRIET R 2177 &
CH, ENETNT A TN )P = FLTWARIET LIZ, 7I ) BOLTEY L
723 1EEOBRERD. S5 7147Y ) TrOBRREYERL-E S
A, 3BEEBIL, 74TV )X URFADLITI ) MBRIZLY, 747 V&
%Emmﬁb%U%ﬁ:?ﬁﬁﬁﬁ%é:&ﬁ%#t&ot.%:ﬁ,:h%@B
#l%, Fibrinogen Matsumoto I, II, III& 4% L7- D THES 2

2. % #l

Fibrinogen Matsumoto I (LLFM - I) DF¥m#H 3 1 F OB IR T, LR LR %
fEo728y VEBBEE TH 72, ZOLBEEORTIRER 2 1) — = o FiEl:
BWC, T4 TNV 7DFLWRMER D2, BEE X OCBEOR (BR) (2R
DIRFEVFRSNT=05, Wi b HIMFER 2 S OB 300 &5 1o 7.
Fibrinogen Matsumoto IT (ELFM - II) DRImHIF49F OLMET, /Nt Foigicn
A BHBERATDOEER 7 1) — =0 FREOKE, 74 7)) )% Offli v 555 =
iz, XBBLORBICERDOREDN RSN, BiE & B IR OB % 4
LTwi,

Fibrinogen Matsumoto III (BLFM - ITT) DR #H 1266 F DT, K H > O
BER 7)== FREBIZBWT, 74 7Y )Xy 0E L WEAEASEE®D & 7278,
I, MR I ERD & Nl b o 72,

3. GEARAZ") —= v FRAEER
M- ITI, ¥, FEREOWBH, MBI REZICOVWTIT o7, RiuE

.



DGR, PT13.08 (IEHMH10.0-12.08), APTT29.4% (F#l24.0-37.08), 7
17V ERI MUY R TEE L7223580.16 o/L, SREHETHE L 75
©3.40 g/L (IEH1f#1.50-3.00 g/L) Tho7:. POr U UBMEE GEEIC L 27 4
TN T EORELR (DT 747 )8V EER) 120.047ThH 7. BED R
ISZNTN1418, 3328, 0.21 g/L, 2.24 g/LTHN 74 7)) 47 ik I1L
0.094TH o7z, FLHMXOE UL 2 2h13.8%, 3348, 0.36 g/L, 2.05 g/LT
HY, 7477 VRERIZ0176TH D Rl & [/ RO EATE S 1775,
LBNET R TIEE#PEANTH - 72 (Table 3).

M- ITFERE, BnEOm#, K, BE, KB, =8, BIOBREEIZOVT
o7z, RMEOKRZ, PT12.28, APTT3I3H, 74 7Y /¥ ity
VU RHIETO.67 ¢/L, RIFEHET246 g/L, 74 7Y 7% ViRERIZ0.272TH - 7-
. XBBLURBIZSFAMOREREEA SN, KPEZNZN13.1F, 32.8%, 057
g/L, 1.90 g/L, 0.300, XHxZNhLTh13.3%, 34.4%, 052 g/L, 1.68 g/L,
0.310TH-7z2%, f8, X, BE, ZBRIXTEXRMBENATH -7 (Table 4).
B, BWEOLREBBEIL, BHOWE SEHSTH -7,

M - MIDRImHE OFERIL, PT12.58, APTT21.18, 7471 % &k, bu
v ¥ YKRIETO0.39 g/L, ®EHET2.91 g/L, 74 7Y %V BERIZ0.134TH -
JEs

4. SDS-PAGE & Western blotting | X % 8] %2

M3 7 1 71) 7 %"~ DSDS-PAGE & Western blottingl= X 2884477 - 7- & =
S, M-I, M- HDFEmE TR, EWLBE LT, Aafl67 kDa, BRS56 kDa
, Y 81475 kDaD 3T, NY FOAY, BLUOHMMAELY, wWFllzonTd
BWERBOLN Lo/ —F, M- IITIE, Aafl, B, v MO 3IKDNAY Fo
i, y X VESFFRICRRIONY R 1AL TV, Z2ONY FOGTRIZ
Y SHED BLZ1B00RENSIVLDOTHY, FH, M-I, M- D y 85 & i+ 2
EIRIREETd - 72 (Fig. 4).

= 16



Table 3 Coagulation test results of the propositus and his kindred
(Fibrinogen Matsumoto )

parameter Propositus Father  Mother Maternal uncle Normal range
PT (sec) 13.0 10.1 14.1 13.8 10.0-12.0
APTT (sec) 294 26.6 332 334 24.0-37.0
Fibrinogen (g/L)

Thrombin time method  0.16 3.26 0.21 0.36 1.50-3.00

Immunologic method 3.04 4.20 2.24 2.05 1.50-3.00

Abbreviations: PT, prothrombin time; APTT, activated partial thromboplastin time

Table 4 Coagulation test results of the propositus and her kindred
(Fibrinogen Matsumoto II)

Parameter Propositus Father Mother Husband First son Second son Third son Normal range
PT (sec) 12.2 13.1 11.1 12.0 11.8 13.3 11.6 10.0-12.0
APTT (sec) 313 328 344 38.6 40.4 34.6 38.1 24.0-37.0
Fibrinogen (g/L)
Thrombin time method 0.67 0.57 245  3.10 1.91 0.52 1.98 1.50-3.00
Immunologic method 2.46 1.90 296 334 2.00 1.68 2.26 1.50-3.00

Abbreviations: PT, prothrombin time; APTT, activated partial thromboplastin time

=i
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Fig. 4 SDS-PAGE analysis of Fibrinogen Matsumoto [, 11, III. Under
reducing conditions (A) and nonreducing conditions (B). lane 1. normal

control; 2, Fibrinogen Matsumoto I: 3. Fibrinogen Matsumoto I1:
4, Fibrinogen Matsumoto I1I.
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5. 747N IRTFFABIXT 7147 ) RTF FBORH #E

M- ITEEREDOEBOMBENS, M- ITIIRBEOMIEL SRR L2717
V72 0oWTha Y ECOERICE A7 47 ) RTF FA(FPA), 74 7Y )
~7F FB (FPB) O a2 W L7 (Fig.5). M - IOFPADORH &L, 147T43.2
%, 2.5607T61.0%, 5% T79.0%, 1047 T84.3%, 204 T93.0%, 404 T99.4
%, 8057 T96.9% Tdh-7:. FPBOKHIEIX, 14 T13.3%, 2.550T37.4%, 5%
T48.6%, 100T58.0%, 2047 T72.8%, 407 T83.8%, 807 T97.5% Tdr - 7-
(Fig. 6-M I).

M - IITIXFPADHI &I, 147T45.8%, 2.50T685%, 54 T71.0%, 104
T76.3%, 205rT87.0%, 4043T93.8%, 804 T97.9% Téh »7-. FPBOHINE
i, 157T87%, 2.547T40.8%, 5% T583%, 1047T73.8%, 204 T80.8%,
40517T91.4%, 8057 TI985% Th -7 (Fig. 6MII). M-I, M- 11& BT, EFERT
A7) 27 D E E WL TFPA, FPBOKIEES L HEIZEIZZED L
Polz. B, EE74 TV 7275 212BwWTd, Pary¥ oIzt 3FPAORKE A
FPBOBUEZATT 5 2 £ D356 T\ 529.30),

6 . DNALEIERCH fRAT 35 & OVl R 8% 5% AL B

M- IDOFEwmEB L OB, BUUIOWTEIT LA, REERSX RS, B
XDy BTV VIXIZHAHHEIZ80FER 7 LA F F (GenBank No., \FRIL) 12, 7
T=Y(G) £V Py C)D2o0ERDOY - HBDLNS. 70—V 7
L2142 0=2IZOWTHITL7-E 25, ZOMBEOEEDGECHOIHIERLIZ6 8
THY, GECONTUHEEKRTH S ZEDPHPIZ R -7 (Fig. 7). TDG—CEHIC
L0, y#H364F 7 I /BRI, GATTI— FENbwild typeD 7 A/3F X VB (Asp)
25, CATTIa— FENAERFT V (His) ICEBT 5. —7F, KBO y $#364F 7 3
J W% a3 — N3 583 Ewild typeDGAT Tdh - 7-.

M- IDFEREB LB, REICOWTHRITLAZEZ S, y8iT7 Y UVILIZH
AETISTO/EX I LAFFIC, FIVMETTZV (G)D2o0DHEH,DY — 7 HF
Loz, ¥ 70— 7 L7102 08— IZOWTHETL-EC A, ZOMNED
WIEDTEGHIFAELIZA © 6 THY, TEGCHOANTUELSEKTH S I LD S HIC
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A 1 ADSGEGDFLAEGGGVR

AY : DSGEGDFLAEGGGVR

B : ZGVNDNEEGFFSAR
des-Arg-B : ZGVNDNEEGFEFSA

Fig. 5 Thrombin-catalyzed fibrinopeptide release from normal
fibrinogen as determined by reverse-phase HPLC, under the following
conditions: buffer system: solvent A (0.025 M ammonium acetate, pH 6.0),
solvent B (50% acetonitrile for HPLC and 50% 0.05 M ammonium acetate,
pH 6.0), gradient: 12-28% B in 30 min and followed by 28% B in 5 min,
flow rate; 1.0 mI/min. The peptide detected at 210 nm.

The amino acid sequences of the A and AY peptides (FPA) and the des-

Arg-B and B peptides (FPB) are shown in B.
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Fig. 6 Release of FPA and FPB induced by thrombin from purified
normal fibrinogen, fibrinogen Matsumoto I (M [) and fibrinogen
Matsumoto I (M II) as determined by HPLC. The percent release was
calculated regarding the amount of normal FPA (the A and AY peptides)
and FPB (the des-Arg-B and B peptides) released at 16 h of incubation as
100 %. Representative release of FPA and FPB out of three normal
fibrinogens was shown in this figure. N andl : FPA or FPB of normal

fibrinogen, and P and@ : FPA or FPB of fibrinogen Matsumoto I and II.
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%57z (Fig. 8). COT>GEBICLY, y $H308FT7 I /MiE, AATCI— FXh 3
wild type®D 7 A/NT X (Asn) 25, AAGTI—FENBY TV (Lys) ICEHRT 3.
M- MOFERETE, yHTZ Y UVIICHEET475FX 2 LA F Rz, Y oy
(C) EF I (T) D2OoDEHDE -7 HFAED LN (Fig. 9). T2V U V% &
6851 IEDPCREW % Sca ITMEL L 72 25, E¥A D TIZ486%199853ED 2 A
DINY FBERLITD, T OBA 121, 486, 440, 199, 46 O 4 KDY FHE
¥ 57z (Fig. 10). Sca HXAGTACT# ik A HIEEEE CTH 2720, FELL b
FCHIAGTACCO I RIMCHATICEAL L7z & E R Hh b, THODEREDNL, Rk |c
BOWTIEETATFEEICETONT OHEEKRTH LI WD IR 7. 2L TC

—TERIZLY, vy #$275F7 I /8L, CGCTI— FEN 3 wild type D7 IV F =
v (Arg) 2%, TGCTIA—FINB L AT A > (Cys) BT 3.

7. TCFP RABR®D Lk
173/ BEROEEREZLOM -1, 11, IIIZOWT, b >EroiEmmic

h7470/fy#%7<f0Vﬁ&é@ﬁ@%:&~&&émmmmmmmmm
fibrin polymerization (TCFP) SABRZ T2\, IEH R 74 7Y X LB T, #
ERHE ERERFOMEIIOVWTHRE L7z, 3, MEHOAERM2BETH 1.0
mM®D ANV 7 LA F % BOSER IR L 72554, lag time®FEi, M -1 Tt
2.8, M- IIT& 245, M- HITI34.355Th-o7225, EET7 47V )% YTl
NThotz. FTHAKESGEEIX, M- ITIX10.1, M- II'TIZ784, M - IIITIE39.2
THo7o, EHTIHI026THo7. FUSERTOANT Y AL F 2%, 1.0 mM
2250.1, 0.01 mMERT 2R TWIZ L7225 Tlag timelEE U, Sk 4 HEr |14
ETFLTWCHFPBE SR, BUSERTIC] mM EDTAZBRILTH LS & A4
A&t LA Dlag timeldM - ITIZ14.0%8, M- ITIE17.04, M- [T
i%ﬁﬁ@ﬁ&k&&%hf%@%ﬂﬁ%otﬁ,Eﬁ747U/¥>@mz%ﬁ?
bolz. TLRRKEEGEEIR, M-1TIE2.1, M- 1ITIX14.0, M - IITIREHIATT
Tdh o727, 'ﬁfiaaWFéotmﬁglnrhm9m.

_27 -



—]
—
T

-
fy]
I
I

I=
—-{
—
e

-._!
o
-
—
=

I

Coo D 100

L PR

E deduced amino acid residue y364

¥
Normal control:  GGT TAT GAT AAT GGC

Gly Tyr Asp Asn Gly

Propositus: GGT TAT CAT AAT GGC
Gly Tyr His Asn Gly

Fig. 7 Nucleotide sequence of the fibrinogen y-chain gene exon IX. The

PCR amplified y-chain genes of the normal control (A) and of the
propositus (B) were directly sequenced by dideoxy termination method. The
nucleotide at position 9380, indicated by the arrow in B, of the propositus’
gene was heterozygous for G and C, whereas that of the normal gene was
homozygous for G. Subsequently, the PCR product was subcloned and 14
clones were similarly sequenced. As shown in C and D, the nucleotide at
position 9380 (indicated by the arrow) was G in 8 clones and C in 6,
confirming the results of direct sequencing.This nucleotide substitution

changed the Y364 Asp—>His as shown in (E).
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E deduced amino acid residue y308

v
Normal control: TCC CAT AAT GGC ATG

Ser His Asn Gly Met

Propositus: TCC CAT AAG GGC ATG
Ser His Lys Gly Met

Fig. 8 Nucleotide sequence of the fibrinogen y-chain gene exon VIII.

The PCR amplified y-chain genes of the normal control (A) and of the

propositus  (B) were directly sequenced by dideoxy termination method
using the reverse primer. The nucleotide at position 7576, indicated by the
arrow in B, of the propositus' gene was heterozygous for T and G, whereas
that of the normal gene was homozygous for T. Subsequently, the PCR
product was subcloned and 10 clones were similarly sequenced. As shown
in C and D, the nucleotide at position 7576 (indicated by the arrow) was T
in 4 clones and G in 6, confirming the results of direct sequencing. This

nucleotide substitution changed the y308 Asn—>Lys as shown in (E).

.



B \4

6 ACAAGT ACHNGOC

250

240

deduced amino acid residue y275
v
Normal control:  AAG TAC CGC CTA ACA
Lys Tyr Arg leu Thr

Propositus: AAG TAC TGC CTA ACA
Lys Tyr Cys Leu Thr

Fig. 9 Nucleotide sequence of the fibrinogen y-chain gene exon VIII.

The PCR amplified y-chain genes of the normal control (A) and of the

propositus (B) were directly sequenced by dideoxy termination method.
The nucleotide at position 7475, indicated by the arrow in B, of the
propositus' gene was heterozygous for C and T, whereas that of the normal

gene was homozygous for C. This nucleotide substitution changed the y275
Arg to Cys as shown in (C).

=95



M NC MII

Fig. 10 Endonuclease restriction digestion of fibrinogen y-chain gene

exon VIII. The PCR amplified y-chain genes of the normal control (NC) and

of the propositu (M III) were digested by Sca I. The normal control showed

2 bands of 486 and 199 bp, and heterozygous propositus showed 4 bands of
486, 440, 199 and 46 bp.
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Fig. 11  Thrombin-catalyzed fibrin polymerization. The change in
turbidity with time was followed at 350 nm with normal plasma
fibrinogen( ) and three variant fibrinogens, Matsumoto | (@), Matsumoto
I1 (&) and Matsumoto III (4). Thrombin (0.05 units/ml.) was added at 0
min to fibrinogen at 0.18 mg/mL in the presence of 1 mM CaCl2 (panel A)
or in the absence of Ca ions (panel B).
Table 5 Analysis of fibrin polymerization curve initiated by thrombin
Caor EDTA Normal control Matsumoto I Matsumoto 1 Matsumoto [II
concentration
(mM) Lag period Vmax  Lagperiod Vmax Lagperiod Vmax Lagperiod Vmax
Ca 1.0 1.1+£0.1 102.6+103 2.8%+03 10.1+0.5 24+02 784+78 43+03 39.2+2.1
Ca 0.1 13£0.1 106.6*+113 3.7+04 79404 28+03 593+63 52+03 238+1.9
Ca 0.01 1.4x0.1 86.0+9.7 48+04 59+04 3.5+03 567+6.0 124+1.1 124413
Ca 0.00 1.7+£0.1 889+99 6.0+05 38+02 62+05 21.9+3.1 189+1.7 104%1.2
EDTA 1.0 25202 65.0£7.0 140x1.1 21402 17.0+09 14.0+1.8 ND ND

Lag period is shown in min. Vmax, the maximum slope of the turbidity curve, is shown in the form x10-3/sec.
Fibrinogen concentration was 0.18 mg/mL and thrombin concentration was 0.05 units/mL. All results are the
averages and standard deviations from three experiments. ND shows not detectable even after 1 hour's

incubation.
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8. &

TATN) T RFEERZ ST 17 I ) BBRESOKE S, 74 7Y )47
YDIRDFENNTF PO B, Aai7 I 7 FEKH (NEE) WE y P VEXS
VHR (CRY) MICR WIS T VWA, Ac SORE CIRFPAOIKIERE % 74 1
DE, BERDNRTF FONKBROBERIZEIY 74 7)) P EARERRTL0O5S
o =05, y ORETE 74 7)) DV OBELSBEDAEZRT LOHES W, 12) = ¢
25, v HOMEREFHEPICENTVIMERICL 2 &, y $1268-3805k 3k 2 4rp
LTWa. §2bb IOl 747 VEARSICB W TEERBEIES - Twn
1D, BELVWESREL LTRODDHVEW) S LARLTVAS.

7470772 3ARDEY) RTF FONKIRATS-SEAIZE ) A2 B L
THY, 220CKRMZE M BN THEL TWA, hhoNKLLM%E
domain , MMDCHKIM %D domain& FFATWE, 74T I X UHT 4T L&
ZOEELTWCBICE, T O ErofERIZED FPAP I S, 2onT
FPBAMIL S5 (desAB7 4 7V =74 7Y Y E/%—) &, E domainl= KIS
(A" & B )PEEXNBE, o ‘A’ & B BSERERBOT 4T LE
/X =01 FOD domain®D 2 DAMMAS ST ‘a0 & b KA L, Ml
ISD-ERFED LS. RIFCREAMICHAD 7 1 7Y ¥ ) <—4F® D domain
[FEXHEE D-D) L, 74 7Y YE)<—1% 2 K85 ¥ AKDprotofibril & 2 5. %
BTID L) Zeprotofibril S —EDEXITET 2L, EWICT L) H4 K e
L% lateral aggregation& \29), X523 LTI 4 7Y > RBHER TR L MBS B
32-34)(Rig. 3).

BOEDXAAEEIENTIZ XY, y8H337-379F7 I / BEDFPARGESICBER SN b«
HONKIDGly-Pro-Arg-Pro ( ‘A’ ) DFESEM (‘2 ) THY, Lid y 364
AspPE DHRLMBFERIZL TV B Z EFFEH SN/, LdoT, M- 11 y
SB64RIEDBENET X /D AspH SHHEM T IV BOHISICER LA LI Y ;
747 Y OEEBEOMYIBR THAD-ER-EXEETZLDEELNS. M- ]
&7 CD-ERE B IR TH 5 y $4337-379%53(2 1 7 3 JBRERE RO -2,
Bern I (y337Asn—Lys)?®, Milano VII (y 358Ser—Cys)37), Osaka V (y 375Arg—
Gly)3®. Melun I (y 364Asp—Val)397 E45% 2.
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M- TN y $275% 7 X 7 BEOD ArghSCys | i LTWAs, CoREDESIZH
TAMEL yHFTRLL AN, T CRI9BIDOHED D 5. 2D Hoyslczs
RLIBD 9B, His|cBR U724 D 9 BI14955) Sep|= 58 |/ b D 14156 ¢
BHo72. TDXIN yBTATSER 7 L+ 5 FIZER LT WM CTh L THME &
OIS, YBRT5ETI/BR7 4 7Y Y OBELFSIZE - TR EE L 2 27
LTWBZEAHRENE, M- MERUERS L DO0saka 147 Cld, B#L7-Cys
DMIEF DBEHECYsES-SHEA LTV Z L HE ST WS 2, M- MZ2&ED TR
DOBEBITIE, THICET2RHFIITRbRT VAL L2 LM - IITIX, SDS-
PAGED/NY — VICRIER LB E L DERIBO LN TRV & 2 5, Mg 7))V
73ymgi&%%%@%@k@%ﬁd&m%@t%i%ht.

Mosesson 5 DFibrinogen Tokyo II (y 275Arg—Cys) O 247 FF7257 5 OERIE DX
PRI DRSS B0, y O =KTThEE L &S AMAlDFEIR T B 5 2757 5 300
HF7 I BEDS, D-DEESICBWIEECHS = EWMPICENTZ. OB TIE,
—2DT7 L TY VR TELNTHEL, Frktad, F170FHNDy8H275F ArgD
guanidinoZ&7%, F255F @ y HB00HSer Dhydroxy S & kFEE A+ 2 - & & . F29+F
D y#275%F ArgDguanidinod&id, F1450T0 Yy $H280%F T O ¥ ¥ (Tyr) & AKFTERL L
TWE ZENFER E N7 (Fig. 12). D-DEESETH 2 Y $H275-3005% e 7 3
BRZEFRBITIE 812751, FEHAhT A Kurashiki I (y268Gly—Glu)®9), ~
7 HEEIRTd 5 Baltimore 1 (y292 Gly—=Va)0%Hh 545, chen7 4719y v EL
REEDOBREIIBNBETH 2. ¢ #275B0OLERIZE - L 4 FMHETALR, WY
NHBFLVWEARELZELTEY , BMDFELE—FELTWS. Borrell 5O |z
&£ % Villajoyosa (Y275Arg—Cys) & Barcelona III (Y275Arg—His), Barcelona I
(Y275Arg—Cys)D 2 D Iz, =& \ZiENiwa b DFE61) - & 4 Kamogawa (y275Arg
—Ser), Tokyo Il (yY275Arg—>Cys), Saga (y275Arg—His) ® 3 O IBREC X 5
&, 747 OELBEEDEEIZ Y275Ser, y275His, y275CysDMEIZE L L %23
SEPBEIN TS,

—77, M- NEFRD y308Asn—LysERIZL 2T 171 ) TYREER, §TIC
Kyoto 1°%), Bicetre 11630 2 B 585 X L C\are, %7 Baltimore I116%){% y308Asn
WAV OAL Y () BHRL7FEBITH > 7-. Asnp LLys\DOEHRBITIE, WTh
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-

Molecule 2 ',. 8 Molecule B

—

Fig. 12 A view across the D-D interface. Close-up showing structural
derails of end-to-end abutment of fragments D in double-D: R, Argy275;Y,
Tryy280; S, Sery300; Ca, calcium atoms; GPRP, Gly-Pro-Arg-Pro-amide
ligands. The residues at the interface are coloured according to their nearest

distances to residues on the other side of the crevice, red being shortest and
greater distances shading toward green. (from Ref. 58)
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M YEVRMBEICLE 74 7Y 2P VR, R L ) WE LA 0%30
RREFET—HL TWz2%, AsndSle~DERBITIZI60% T o761, X5 |28
KD EITIE, M- ICALRBXIIZ, 173/ BOBERYE LS y i, SDS
PAGE BT A HEIENFZALL, & E, 1,500-2,00085 b &0 F B2 h
AIETHD. THIZOVTI, PHBEANET I VB THLAndEEMTH 2
Lys, »2VIEBUKMETH S1ell@ER L TVE7-012, SDSE 7 I/ FMISHE DA
NBZALL T, GEEFEL 2D EOREDNH L. COBRET74 T )7
Nagoya (Glu—Arg)®®) | 7 4 71 J 2 DAL Tl L, a - crystallin A% Salmonella
typhimurium @ histidine-binding protein J7) IZBWVWT LD LN T WS, y308% 7
R/BDERIZE D747 7 REREBOBRIER % K#T 5 &, Kyoto 11213
HlL,  MAREENIAFIC 225 725 DD, Bicetre II TIRIMARTEAZD 57, = Hio
xF L TM - I1& Baltimore IITIE H ER D HLRATS V72 B OB & 272 H A5
DHENTWES,

v $1311-3365%F58) (& 1) HiFy318-32458469)) 137 )L 3 ™7 A BRIV &E A B0
téﬂfwé.ﬁw&ﬁAﬁ74TUy@ﬁ%ﬁﬁ%ﬁﬁ#é:augm,747
VD EERSERET 2HEZ L ->TVEEEILND., ZO-DABEKIRED S
Vo7 LA F ZAAET (1.0 mM) T, y 8430858015 D2 FBI T Vellisingen 70
(v 319, 320 deletion) ZFREIEGTCOREPEETHL L0 L EbIL A, v 308
BISLBEDT I/ BEBRBIOFRE D, 310BEFAFH =0 Met) DHAL A =
(Thr) ICEBL L7222 LI2X D, y308Asn|ZHESEAKES L 7> Asahi7V) (285 H A [a) A3
O LN TWAS

AT T DEDFERY, T4 7)Y EEABFSE BT B protofibril®
lateral aggregation\CEETH L D0, WEZLRHIATWHRWIZTE), LaL
FPB DR, a SHOCKIIEIR3L3Y, AN AL A2 DT 4 T v ~DiEL
75.76) 72 43, lateral aggregationZ #5352 Z LML NT WA, F72, Weisel &
Nagaswami3OZ 7 1 7)) VEARIED S 23 L— g > 12T X, protofibril DI
EBE & B i3 lateral aggregation D EEEDZEALIL lag time & A EEED [ 5 % 24k
THELTWAD. T4abEprotofibril DTEEEEE AR & lag time SIEE L, EE&
FELIRT 9 5. F72, lateral aggregation®EEEASIE L E, RiENlagtimeHEE L,
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HERELET S 2. SROERTT 1 7)) > EERS % 5HM L7-lag timeld
protofibril DTEBGREE & SUBL L, & KU B 0 B AW S RE 2L 2 12 ateral
aggregationDELEE KM L TV 530, SEIRELAM -1, M- A EBT 2 E, »
THDHNT T LABEEEIZBNT b, M- IITEM - 1LY blag timeDSEWZ S b
5F, BRREGHEEFKE P o7, INOOBEREM - MDy275FArgh B 54 2
D-DRFEEMORNIL, D-DREAHFENLZ EIZE Vlag timeSEET 3 75,
protofibril S —EN R EIZ#EF 5 &, lateral aggregation IMA IS L £ 2 L1 2
—Ji, M- 1(y364Asp) 2 & ‘A O=RTTMEORE T, D-EEAIEND = & 1°
£ D lag time DR § 5 7213 T £, lateral aggregation?SNEZH 12 HE F 720~ & Zibh
A. DI L, D-DREEHFRALIE lateral aggregation | XX X4 A Tl 2 v
7, D-EfEEALE ) bIT ‘2’ site ilateral aggregation |\ Z WHD B E R % 4 L
TWVD I DR SN, ZHIEOkumura b ASHE L8870 L & X ¢ —3+
55D THo7-.
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TATN) 775 Y REIEICBT 5 EKOEH

% 14 Fibrinogen Matsumoto IV 3E
1. % B
ﬁ?ﬂﬂ/fﬂMﬁﬁ7ﬂM/fﬁMﬁ,mﬁW4f%ww&E
B, FINTBELTHEIEALRVDY, HEVIEELDOTEMETRTLOTH
B. BT 4T 0V MEICET AHED, AT TIZ150% B2 28iE 1475,
TART 4 7 2 7 Y MIEIC DWW TR #40BI0#ER S 510, UL, LREDmT
A7) 27 Y MHERIR T 4 7 7 47 MIE B § 2 BIZ WA OB 1L, 19994 |-
%o THE— 1 BIE SN2ZICT E2 w1, BHE - SRR S Bl s o5 s b
LT, 747077 0iEpic7a742c8), 70742819, 7o 5 ray ¥
Y0, VI BTV ESL DbOBH 254, ZhoDKEREIZE LT+ ol
DNA® %V IEIRNAD L DBIZTFMRMA R ENTED, W ODDEMEL b T
5.

RIX1996FFIS, T4 TV /5 DI NI & - EHEFNEDIETF LTV = &
Mo, WhWLRIBENEEDNS 1Bl RV L7 = 05- DWW T AR T FNT
BIT-7:E 25, yi153% 7 I J WEAS Cys B0 5 Arg NEELL TWA = L AN L
t.:@ﬁ%tiU74fu/fy%%¢®ﬁ~yﬁtu%éwmwﬁn&mmt
DRDS-SHENRMFT B L2, ELVEKMEDORES 754 = L A
SN2 CO1TIVBEBRST 47 07U RIBERE ZR I TEEIIOVWTH
L7z,

2. % Bl

RIWEE21F, RMETH L. Hild 5\ MARER 2 S OIERIZED & 1Lkt o
12h, REBMEZZI BT 4Ty ) TYORFEELIERIN, BERED:
OEMRFZELT BRI 2 %2 L7
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3. BERAY ) =V TREESR

BRMBERD7 470 77 BB, [HMHEA0.81 g/L, HE®EA0.87 ¢/LTdh
D, EHLIEHRTH 51.50-3.00 /LD 253D 1 LFTh-7-. PTIR14.18 (E%
fil 10.0-12.0 %) TH ) BEDIEEHH 517255, APTTIE 36.0% (E&{E 24.0-
37.0 ) EIEEFHANTH - 7-.

4. SDS-PAGE & Western blottinglZ & 2 8 £k 4
AL Ty T4 Y TILEDEBEDT 4 7Y ) 7D Aa, BB, y BHOHTi & A
MEE, EEABOLOLREL TERITZOEN D57,

5. #inTfaHr
1) DNAMGHAES

TATN )T 2 BT B 3ERDR)RTF FOLI sV BIXLI Y v
PO CREEHDOPCREMES AL 7 b — 2T A LT, RBETI y54647F X
JVAFTFIL, TECD2ODBEHDY — 7 HADOLNTAS, FEMBIZBWTIET
DHTdH -7 (Fig. 13). ZOE, RIGHITECEDANF OUHESIKTH 5 THEMEDS
EXbN. ZOTRLCAD R LA T FOEBRIE, 515387 3/ BATGTT
I— F3NACysh b, CGTTI— FENBSArgllBRT A LA RLTWS, 7
Rl |x, Aai312% 7 I/ MEA%Ala (GCT) & AL 4 = (Thr, ACT) D~F TS
WThHDIEERLIA, ZOEMIZT TIZpolymorphism GRIZTFS ) & LT
HORINTBY, ZOBRETERET 7)) X OMBER LN, 50 dESR
WX A 7 & & DRICHEED D 5 & D RRIE 72 T8)

2) WIBREEFRIC X % PCRIEEW O Y]

Rdnd O ) ©ADNARISEY DMRNTHE RS, v Bi4647FH AT ECOANT TS
ETHLTREMEEIREVLDOD, LU RE TV F v ABMOMITERILE b 12IF
WIS RV T FNTHotz, 2 TREE L FEFRO vy 27V VIO PCREE
V& BIBREER Mbo TTILEE L7 & 2 %, Reli% TI3784, 484, 3008340 3 &,
IR I TII784 2 0 1 RKD/N > PRI X172 (Fig 14). Mbo IIZGATCA 28
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e T T LA LA A T L

290

LAY

C deduced amino acid residue y153
v
Normal control: ~ GAT TGT CAA GAC
(Asp) Cys Gin Asp

Propositus: GAT CGT CAA GAC
(Asp) Arg GiIn Asp

Fig. 13 Nucleotide sequence of the fibrinogen y-chain gene exon VI.

The PCR-amplified y-chain genes of the normal control (A) and the
propositus (B) were directly sequenced by dideoxy termination method
using the reverae primer. The nucleotide at position 4647, indicated by the
arrow in B, of the propositus' gene was heterozygous for A and G, whereas
that of the normal gene was homozygous for A. This nucleotide
substitution changed the Y153 Cys—>Arg as shown in (C). The underlined
nucleotide is located in the intron region.
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M NC MIV

Fig. 14 Endonuclease restriction digestion of fibrinogen y-chain gene

exon VI. The PCR-amplified y-chain genes of the normal control (NC) and
of the propositus (M IV) were digested by Mbo 1. The normal control
showed one band of 784 bp, and heterozygous propositus showed 3 bands

of 784, 484 and 300 bp.
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Wy HHIRBERTH H720, EHZL FORFIGATTOS KMTACICEAL L7 &%
AONE. SOZERL, RGED y L7V VIDA647ER 2 L4 F Fidwild
type®DT & mutant typeDCHONF T HELSEKTH Y, TORLCNDEHIZL D, v §153
BT I JBRIECysh BArglZBE L TWA I L 2L 77,

6. % £

m%¢®747U/E>%Eﬁ,%ﬁﬁawlyu&ny7EQM7yut%
CEEE R L7 VERICO W TR T WA 4T 072 L 5 5, y S5DNA4647TER 7 L
AT FPTHROCNBRL TV EATOHESKRTH LI LA L. ZOBE %
ﬁ%74fU/VyﬁﬁHﬂquﬁmfiﬁéhé747U/fyﬁ,yﬁﬁ&@
T/ BACysPLArglCBR LD ORI N ATEESRELTSE D, ZORE
74 71) /7~ %Fibrinogen Matsumoto IV (BLF M - 1V) & 44 L 7-.

M- IVIZ, [—y ${ED153Cys-182Cys& DRIDS-SEEA % K BBy sy T
LMD EEDNI= DD, BRELNORBEDMBEZOBREIXFAEIES N5
Worz. L7z 5T, y153Cys—ArgDLERPRIBIEDEETH 5 = & % B IE
HIHZEWQETEadh ot Z0-0, Y153Cys>Arg\DEENBED X 9 L #&F T
ATV IS REBEHRL DD, BV, MPICKEENE L DODFTHPLHI5
BENTLIEIODLRELWPITTH0I0, MURE yBEATZ T4 7Y 4
YEMERL, ZOBRERBE L CHEENICERT A2 L2 LT
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B2 REW T4 TN OFERE KIBE KO
R1EH RE747) 50 0%8

1. #
RIBEZECABIZTFREEL LTIE, Jue—% — i DRE, HAHWidsplicing
erroriC X ZmRNAD LNV CORERELEZONL. LAL, 7479 25213
, RSBV TORER S MIF IS N B 5 2N ThbH7-5, BEnRNA
DM E1T7% ) T L BATRETH -7, —7, y153Cys-182CysDS-SHEA I, v 84
AR F 2 OVEEARSR (CRIR) MO SR MRS 29 L CHBICEETH), =
D CysPMDT I/ BRICEIRT 22 L ICX ) ERTEBEICE L WSS AL L = &
VHEB SNz, TOX) REEREICID, BRENLI N2 BB E RN
EDHESEE N,

f

2. MBI

[1] 22572 MRE X ORBAR Y &7 — 0 #efl
1) competent cell ? #E 4§

E.coli BMH 71-18 mut S& E.coli DH5ald, ZHZHIAERITH 550 ug/mLT b 5
A7) 2HBVIE100 pg/mL7 Y ¥ ¥ 2 RINL721.5% LBIEFE: |- HEAE
L, 37CT 1M L7z, M LA-on=—%4-T, K%K (LBY U X, DIFCO)
SmLT IBRE I L%, Z0H) LD ImLdHAREE T2 VLB TR 100
mLIZHNZ, FEAEMOWOEEEA600 nmlZBWT 0.5+0.03 & %A5FT (#2HR20
ﬁﬂﬁtﬁﬁﬁLt.:@ﬁﬁ%ﬁ%@ﬂ@%kﬁt,mmommSﬁﬁbLt%,
TSS (Transformation and Storage Solution for Chemical Transformation; 85% LB
medium, 10% Polyethylene glycol, 5% Dimethyl- sulphoxide, 50mM MgCl2, pH 6.5)
ﬁmtﬁﬁéﬁﬁ.¢E®b§>z71—x—vayﬁmJwAwszvy+%%
BT HHEN % R L72E.coli BMH 71-18 mut S% 1 BBEHO LS5 A7 5 — A — 3
~ Dcompetent cell& LTHW, 2BEBHOPMNST VA7 —A— 3 WX —RAY I
K V6 45 E.coli DH5 0% competent cell& LT v 7.

ol e



2) BERTIAIFOMfER

(1) FFAXF
a) Target plasmid; 74 7)./ % 7 y $iDORBI2 % —|213 Dr. S. T. Lord (The
Univ. of North Carolina, USA) & Y #24t L TTHV: 72 pMLP-y 2 V372, ZDRZ ¥ —
(&, Dr. M. M. Rooney & (The Univ. of North Carolina, USA) ASHESE L 7= 75 2 3 F
T, 7470752 yiDDNARMAAATH Y, WHABWMILIZEA 2L 7
ATV 7y y $EFEHT A, pMLPy (p674) 1, 75/ 4 LR 2 2 Dmajor
late promoter (MLP) , tripartite leader sequence & 5-splice site, <™ A IgGHE{ZEFH
H D3 -splice site, SV40HI2k Dpolyadenylation site, BL U7 > ¥ 1) o
(Ampicillin, Amp) WPEEIZTF 25086, F7-, unique restriction site & LT Hind II
site’& 4. ZDpMLPy DcDNA % Transformer TM Site-Directed Mutagenesis Kit
(CLONTECH) Z FIWT X7 LA 7 FE#RE) ¢, HWOZERAYLOT TR I Fiff
BL7-.
b) Control plasmid(pUC19M); Transformation®&h% % K& 5 7= Dcontrol
plasmid & L TpUC19M% fIv:72. pUCI9MIZpUCI19DlacZ gene® H Dtryptophan
codon (UGG) % stop codon (UAG) ICEHRXETHY, X562, unique restriction site
& L TNde I restriction sitex L T\ 5.

(2) Selection primers
a) Hind M ; 5-TCTAGGCCCAGGCTTGTTTGC-3'

Target plasmid (pMLP-y) @ Hind 1 sitellZRZ B 257010 L, Zo%
ROPGAENDE, pMLPy & Hind T TYIRFS N Zes,
b) Control primer 1; 5p-GAGTGCACCATGGGCGGTGTGAAAT-3'

Control plasmid (pUC19M) @ Nde I restriction site% Nco I restriction sitelZ3 2 7-
OICHERL, ZOERIEAENS Econtrol plasmidid Nde ITEIRF 2 172 s

(3) Mutagenic primers
a) y153 Cys—>Arg ; 5" TGGGAAAGATCGTCAAGACAT-3'
b) y 153 Cys—Ala ; 5" TGGGAAAGATGCTCAAGACATT-3'

L LN Target plasmid® y 153Cys% T — F3ATGT#, Arg#I— F$ACGT&
AlaZ 3— F3 AGCTIZER X 5720 Dprimer Téh 5 .

=20k



¢) Control primer 2 ; 5'p-CAGGGTTTTCCCAGTCACGACG-3’

Control plasmid (pUG19M) DlacZ genelZd Astop codonE b ED R Y T b7 7 >
Deodonil b &3 728 DprimerTH 5. 1E% DlacZ genell % - 7zpUC19MIZ, 5-
bromo, 4-chloro, 3-indolyl B-D-galactoside (X-gal) &isopropyl B-D-thiogalactopyrano
side (IPTG) FFAE T THAD IO =—%, —F, EEDlacZ genell R 6 2o 72
PUCIOMIE, BBEIT=— 2R 5D THENPES T, ZRIE A KD G AT HE
Ee 5,

(4) 7923 FAOLERDEA
T7IAR—DIAYyFEFAT 5 HETHS. 05 mLO~YA 2 0F 2— 7D
'@@ill()Xannealing buffer 2uL, 0.05 pg/uL plasmid DNA @ ®; target or @3 ;
control) 2uL, 0.05 pg/uL selection primer (@, @; Hind M , B); control-1) 2 ul,
0.05 pg/ul mutagenic primer (D y 153Cys—Arg, @;y 153 Cys—>Ala, ®:control-2)
2m“*m;m%mif,Mmttsﬁﬁﬁé,tﬁ%tsﬁ%m@Lt.:mmc
77 A X FDdenature & [d# 2 primer annealing?S52 T3 5. % = ~dNTP *&t10
X synthesis buffer 3uL, T4 DNA polymerase (2-4units/ul) 1 uL, T4 DNA ligase (4-
Gunits/pl) IuL, 7K S5ulzfnz, 37CIC2 BEMEVTERDNAZ SR L, 70CIZ5

73T RUG &8 1E X8 7=,
(5) WIRBELBIZIZLERTS 23 FOER

@, @QDRIEHIZ 1 uL12 U/uL Hind T @I 1yl 20 U/uL Nde 1%iNz, 37
CIZ 2 BFMiEV 72, Selection primer (HindIIM or Control D ICXDERFEASN
7277 A3 NI, F7:[FEICmutagenic primersic £ 2 B DR A & N5
BEHNZEFROENT VS, HIRBEEIC L B MFRMICERSEA SN, TS R 2
NI, HIBREER TOIM S W2 720 IS BRIRMEE 2 645 L TV 3 7, REDZGAZN
B0TeTTAI FIIHIRBEREIC L VUM S M CESHKICR>TLE S, HIH DT
7 A FRBHICHNT, 1008580 E@&Votransfection =A% 5 13 = & A% 6 11
TW5,

(6) First transformation
a) Transformation step : 100 uL E.coli BMH 71-18 mut S competent cells
solution& (D, @, @ ZNZH D10 uL mutated plasmid solutionZ @ 5 72> LIER° LT
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BWIs mLF 2 —FI2wh, 20500ks L, KIZ42CIiZ 1 387
b) Recovery step ; BEHIZ1mL LB O AAmp (—) 21z T37CT60%5 8
220 rpm THR & 9 B L 7=,
¢) Amplification step: 4mL LB7 1 AAmp (+) ZMAT37TC, 220 rpm T 1 Kpdi
E)REELT.
d) Transformation&)% ; 10 uL mutated plasmid solution® i ) 1210 uLdBE4
=P (0.05ug/ul) @ PMLP-y solution% FAEDESE T transformation L 7. =
recovery medium¥LB7 T X T 5% & 105 IAF L. 100 UL Z LBFER B i Amp (+)
SR L7 1Bk Lt 2 70 O=—%% "% 2, plasmid DNA 1 ugi7-h o
AU =—HERDIZEZAH09%x106 /ug DNATH o7z, Fv Fil#E Iz L 2 &
Chemical transformation®¥54, 1 X106 /ug DNADLEORILRSEF L v Xh 2.
¢) Mutation®)* ; Recovery stepD EZ[E Teontrol (pUC19M) transformation
mixture 100 uLZERY, 40 uLD20 mg/mL X-gal solution. 20 uL?20 mM IPTG % 1]
AT, LBERKMAmp (+) NEHEL, 37CT1 BEEEEL7:. £RISEASHh-TS
AIFELDE. colidFtau=—5s14, RERVBEAIN LD o7-TI5AI Fid
PE coli DHBIT=—2521TH 1, mutationXJ#1£40% Td - 7.

(7) 7923 FDNA® K%

First transformationf 1 Mi4RE 5% L7 B coli BMH71-18mut S%*% Qiagen
Plasmid Maxi Kit (mini prep method) % V> Cplasmid DNA % $iiif: L, F%1T->7-
- SRR 2,000 rpm, 10BELL, FiEEREL 7 EBIZP 1(50 mM Tris-
HCI# ) pH8.0, 10mM EDTA & RNase# &%) #0.3 mLIIZ THEIVF 2 2 3 4 —
TH—LL, 4 270F2—F2BLE. 2217P2 (1% SDS7% % #200mM NaOH,
1% SDS) #0.3 mLIIZ T & { &> TR, |- STFEE, Mm% AMSEs:.
KIZHHIFAZEP 3 (3.0 M potacium acetate, pH 5.5) Z0.3 mLINZ T10#8h ¢ #Eo T
¥, 14,000 rpm155- M4 CTELL. 79 X 3 FeEEtb s~ 7052 —7
ZHRCBL, FROT2/)— VBB (72 /)= 20051 A A ITINT T
T=2502400) BINZR, WARHSIHBLE, 14.000 rpm 1 ZfbhEG L, E
HEF LWL 2 0F 2 — 71288 7= CHIC0BEEDA VY TTIS ) — %2
T, 77 A X FDNA%RHTH S+, 14,000 rpm 5 4780 L7z, EF%2BRELCRE
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L, 95% L% /) — )V Tk L8k, speedvacT 5 /> MI¥M4, 40 uLOTE bufferl:
wRLQO.0,0tT3) .

(8) ZRT 5 A3 FOREI

WMRL72T A3 FEBEHindll TRFLL 7=, ZOBKT, BALTWSZERS
BAZNTW2RWVWTIAI FRYM S TESIKRE 2D, transformation ¥ =L AMEK T
T 5.

(9) Second transformation
a) Transformation step ; 100 uL competent E.coli DH 5 a cells solution & %
O uL digested plasmid solution (D', @, @) X UpMLPy D 7545785 (@) %,
S5 LDHELLTENZ5 mLF 2= 7DEFNZRIZVA, 205 KS L, RIZ, 42
CliZ 1 7HEW.
b) Recovery step ; HHI|Z1mL LB7 T ZAmp (—) %12 T37CT604 220
rpm THR & ) K5 L 7.
c) RXEMANOER ; O, @, @O&ERE 10, 100875 L, 100 uL§o %
LB BRE HAmp (+) NEML, B L7, JHRO@IZoWTId 245, 20875
MLz D %100 uL§o%FE L7,
d) Second transformation® J (Fmutation&)3 ;  First transformation M4 &
[FFRISRO72E 2D, ZNZN1.2X106/ug DNAE8LI%TH - 7-.

(10) 79 23 FDNA®D¥;®

LBERE MAmD (+) LOTT=— % 2N ZR T T OEIRL, 5mL LB7TRT
#lr& ) HEFE L7z (153R1-R7, 153A1-A7). ZRNENOTTZH 5100 uL 32 % $RHL
LTHBAE L, Bl (7) LRABOFETT S 2 I FDNAZHIM L, 8L 7
(72720, 7=/ —NvruuisVafifiz 7y 713Em). =512 A L7-RNAZ B
TAHLDIC, T79RI FEMBEEZEBDPEG solution (13% polyethylene glycol &5 M
NaCl @ 43 : 7 IREW) EMR TRAML, 155 MKE L7, ZD714,000 rpm 155
M4TTROLL, EEZBRELME, WBEE InLTS ) — L CHEL, speedvacT
7 rHINCIERR, 40 WLDTE buffer | 2R L 7-.
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(11) WIRBEERFICEBZER TS X I FO R
SuLDRR T I A I FIZ10 X buffer 2 uL, 7K12 uL ¥ Hind I luL% Mz T, 37
CIRIMMES, FSSEH, 1%7 50— 2 CERKB L. = 0OE Hindll
TUMTE 2dho72b0, $RbLERIMA X N-FER T Y153RT86% (6/7)
. Y153ADST71% (5/7) TH-7-.
(12) DNAJERE DM 5E
(11) ICBWTHind I TYRFEN LD o7 T5AI FPbLENZNA s 0— %
BIRLT, 150fMML, 260 nmiZ B3 2 WHE A & DNAEE % 5 L 7-. y153R
TIL 575-956 pug/mL, y153A Tl 406-856 ug/mL T - 7-.
(13) MA@ o2
DNARBEZHE L7z 4 70— 21220V T, HOWEBRISE L THEHED A
MR T H72OIZTIAI FDNAD Y — 2 2V R 2 ERi L7~ Z DFGHR, y153RT
(3374, y153ATIE2/4ICBWTLEREASHIATE.. Z0DHH0D Y153RD 7 11—
“No.5 &y 153AD 7 U —UNo.2 #EAT, 7523 FIHlARINS 7471
72y $DNADERD Y — 7 2 2 %4775\, HEILA ORISR A57 v =
EEMERL:. DEDY 220 AFUSICIRRD A KD T T £ <—% 7.
f1:5-AATTGTCGACCGCGGCCC-3’, f2:5-GACGCTGCTACTTTGAAG
TCC-3', r1:5-AACCTCTACAAATGTGGTATGGCT-3', r2: 5%TTG
TCACTAGGATCATCGCC-3’
(14) 2R 75 2 3 FO B
YI53RD 7 T —YNo.5& y153ADZ T —UNo2l22WT, BEIEELTH -7
100 uLEF MW %10 mL LB7 O X Amp (+) ICART 1 BREE SEEE LY. “09 5
SmLi& 2,000 rpm1075&-L L, 50% 27 £ 10— )L200 uLIZiFil S8, -80°C CIEfE
L7z, D D 5mLid500 mL LB7 T A AR, 37C 1 Bl & S keas |7~
(15) 79 23 FDNA®D ¥ % (final)
500 mL LBV O ATHE L7227 00— OME DS, Qiagen Maxi KitiZ X ) 75 2
I FERBRLUZ. 250 mL2 A D12501F 785380 # 3,500 rpm, 4 CT105EE L
L7282, XLy P&P1ICB#ES /. 50 mLOBLE M VICBLTL0 mLOP 2 %
mz, #M<HR->TRAL, S5HMEBELLE. 251210 mLOP3 1L TH S KE |z
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2063‘?51‘1&%, 16,500 rpm, 4 TT30475 M0 L7z, LI % Qiagen tip 500D % T A |2
SREE S/, QCIAMT 2 VEH L, QBT L7, S 7 Em1c0.7
""" BOAYTUNI = VEMATTAI F DNARITH K%, 80%L¥ J— )L TRk L
70 2N FNTHEEE LI, 200 uLOTE buffer (10mM, pH 8.0 ) B LT,
(16) DNAMEE O & & B KB IZ X 2 He2

260 nmiZBIT WD S, KBTI AI FOBREZAIEL-E 25, y153R%°
863 ug/mL, y153A%°578 ug/mLTH-7:. 7205 uLF2o% 1% 7 H 1 — A LT
AAARBL, BT I A3 FOEENMTH S 2 L ERNADRIED 2\ 2 & 2D
EL7Z. SHODERTITRI FIZpMLP-y153RE & UpMLP-y153A L IER = & &
L, A F)IV7pMLP-y(Cys)id, pMLP-y153CEMERT & & L7,

[2] RBMBEADORZ & — i A L M5 2%
1) FEBLMANL O # A

Chinese hamster ovary - Aa/BB cell (CHO - Aa/BB cell) IZ, Dr.S.T. Lord X h 2t
TR -HAEWMILT, EER T 107 AU AGEEB k UBBHZEZREHT AT 5 A
X FpMLP-Aa.&pMLP-BB, 3 X Uneomycinlit & 1ETF O 75 % 3 FT& ApRSV-neo

EHAAALELDOTH D, ZOMIAXERE 10 cmDF 4 v 3 2 % T Dulbecco's
modified Eagle medium (DMEM)-Ham's nutrient mixture F12 (F12) pH 7.4 125%
bovine calf serum (Hyclone Laboratories )/5% Nu-serum (Becton Dickinson) /10 IU
/mL penicillin /10 mg/mL streptomycin% & ¢-¥538W (medium 1) THE L 7=, LLF,
BRIZFTRT37C, 5%CO2FTITo7:. $\W\WT400 ug/mL G418(neomycin analog,
GIBCO) DA 7:55H (medium 2) 12252 T 1 BM-10H 458 L 72, %3, CHO -
Ao/Bf cellid, #AREEEFT, —EIINEBE LTHW .
2 ) Transfection
a) DNA - CaCl2 mixture ; CHO - Ao/BRMIIZIZY S WEA VS v A Shif ik |z
D, FpMLP-y & histidinoliif 75 A I FpMSV-his% 8 A L7>. 3AKDI15 mLF = —
71225 M CaCl2 50 uL (final concentration: fe=0.25 M) $o&, R ZhpMLP-
¥153C 15 uL (fc=17 ug), pMLP-y153R 20 uL (fc=17 pg), pMLP-y153A 30 ul
(le=17 ng), 3 L UPMSV-his 1uL (fc=1.3 pg) F2% A, KT500 L& L TiRAl
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L, DNA - CaCl2 mixture& L7-.

b) DNA - CaPO4 complex DJERL ; 500 uL 2 XHEPES beffered saline

(16.4 g NaCl, 11.9 g HEPES acid, 0.21 g Na2HPO4/L) % 3 KD50 mLF = — 7|2 %
D, [FIRFiZbubble® WK & A2 A5 DNA - CaCl2 mixture 2 F L, AL, 20400
HHE L7z,

¢) Transfection ; CHO - Ao/BR#ifi® 7L — }iZ, DNA - CaPO4 complex/&ili
LETOMTL, wol Do LTHskS, 4 Bk 7-.

d) Glycerol shock; CHOMZD 7L — +DG3EMAWEIBREL, 2mLD10%
glycerol/medium 1% N2 72, 3 53MI#HE L7-#%, WHIBRZEL, 5mL PBST 2 [A#ki
L, medium 2% 10 mLMR THER L. ZORF Y FI2E DTS5 23 KRN IC
WHARRFT L B EENS.

SDEICLTII YA 727 b L-CHOMIRL %, ZhZh, y153C, y153R,
y153A & L7z,

3) FEBIMRL DX 2%

Transfection (Tf)2 H2IZ, medium 2%400 pg/mL G418% 2.5 mM histidinol
(Aldrich) % #%JIl L7554 (medium 3) I25c# L7=. pMSV-his% Y 3R A 75 CHOYIM
&, pMSV-his& 1) 105 TTIL 728K RpMLP-y% b T D A A SHERASE =
LEFIEE LTWA. TI#, 3 HHICTrypsin - EDTA (Sigma) THifgZ 1AL, 3
MD10 cm7 L — MIGHI72. 10HES AH5 0= —ATEMAD, 20-25HHO
AV=—%247 2 VT L= bOEI L VIZB L TRERHEIT: (FU—=22), »
H==YZ7WlRBo0—==7Y) =% M, ZOHZTrypsin - EDTAHE 2 -
SWE ANTLIES B, NAY—VENRy N CHFEEIEA L7, 249 =)L~
b= PMEBLTI2HBALR, v VEROS0B LICHRE L2 0—2 %, X6z
HE6cmDT 1 v ¥ 2 CHREELY. 6emDF (v 2 It TExlrT—
&, ¥153CT367 U — > H29f, y153RT487 U — > DS H411H, Y153AT24
JU—YD)BIMETH 7. ThoDH b, SLIC12HBMOBEETT I v 1)K
HD80% L LICHIETE /22 0— 2%, 6emDF 14 v 2 5HFDIZS 2 47
SCETHL SNz U= (B Feell line) 12, y153CT29MHD S - 1248, y153RT
41D L1318, y153ATI4ED ) b 6l TH - 7. A H DM X Trypsin -
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EDTAEB TIEASL TH 5, medium 2 TEE L7212, 10%DMSO (dimethyl sulfoxide)
W hlmedium (1) | 2778 24, —80C TIRAE L7-.

[3] BHBEHPBIOMBAD 7 4 7)) )% DB X s

SED6emT 1 v ¥ ad)b, 14H () ZHAEERIH G, 28E (b) 1dE %
&2V medium IS L 1 BHMEERE L CRERT DT 4 71) ) 5 %47 L7~
3L (c, d,e) iX, MIBEHD T 471 7Y DEREB X WNWestern blotting |23 L 7-.
1) ELISA (enzyme-linked immunosorbent assay) el X A&

MIRND T 170 7 7 VBRI, (OMIBE ) »BERHER - A AYik
(Phosphate buffered saline, PBS) T 2 [A[Zk# L, 1 mLo Trypsin - EDTAJAH T34
LTRA 27 0F 2—7I1248KD, 2,000 rpm 550 L7, PR L 7z#fifa % PBST 2
[BI%EH L, PBS 30 uLICREXETH 5, 100 uL 0.1% IGEPAL CA-630 (nonionic
detergent), 10 mM PMSF (phenylmethyl-sulfonyl fluoride, Sigma) /50 mM Tris-HCI&E
il pH 8.0 AT X CIBAL, MFLELZ 8588 L7, M%/1122.000 rpm 5 43l iE
LU, EEZHW. WEEIZCO EE 1 nLhoRE & LTEbL. HEggho
JATN T DERITE, (b)DEEEWE FV 7=, ELISA (enzyme-linked
immunosorbent assay) %%, 967z VD 4( s FL — K DONIZ, —XkIifkE L
THE DT 47 752 4% HAK (Cappele) % 1.0008FH L7 b D% 120 uL§ 2%
EL, WASETEME L, —Xkib2 RS L rdhorv W % 1 % ™7 10
W7 NVTIV/PBSTHE->TT Uy & LIz, 2 ~Bk%100 uL AT 2 B BUG
B, BREL, 7V #0.05% Tween 20 A ) D Tris-borateil & i pH 7.4 T¥%
L7z ZRPURE LTAt %3 4 — BRI 7 FIGHitk Y £ (Cappele) %
10,0008/ L T120 uLinz, 1 BERIKIS 24T h 5 FAEIC 3G L7-. % Z~\TMB
POD SUBSTRATE# 1 (Kirkegaard Perry Lab.) 100 uL % 1l 2. T 2 4 i & 4 7-
B, 1MV UBEZ100 WLz T, RUS%2EL Xe7 FEII=EMIESLEIA AUTO
READER% IV T450 nmTHIE L, EEMEDE 7 1 7 247 2451 7=
2) SDS-PAGE & Western blottingl- X 2 %2

MIAN B & BB R IZAWENT=T 4 7)) )Y, Aa, BB, y DER) XTI F
FSOREE, |IT - IEHRITT T SDS-PAGE & Western blotting!9 |2 X 1) #i%Z | 7-.
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TYTNVEUTOLITLTHEM L. MIEBAD S DIZoWTIE, (d), (e) DR %
PBST 2 [I%EH L, 1mLODTrypsin - EDTATHIILZ AL T4 2 O F 2 — 7 |24%
D, 2,000rpm 5 @0 L7, 0 L7414 PRST 2 mEEHF L, ThENRT
(ZME+) E721&, FEEIT (2ME—) Dsample buffer 60 uLZ Mz T X < {BA L, &k
CREE MY E L CHMBEBE L. SWERT 4T T ieowtTiE,
(b) DERBEEIRML, TNZNRT (2ME+) |, BT (2ME—) DA Dsample
bufferEEAI L7z, MEEE LT, E¥Y ML SRR L2717 27> Z [ R I
KEYL7:. ZNSOH Y 7 VIZIKEIRTIC 55 BE L7, BT ORIz I210%0
RITZVNTIFTPN, EBTEAOKBICIE8%UDEY T2 UL I F4 L%
Wiz, = bRV O—-RBEICET L2, 1 RHEICREE P74 7Y 2y e
FHUE (DAKO) /i3l b 74 7Y 2 20 y 89+ ik (CML), 2 Xkyifkizid
TWVANBRRT 75— BB 5 FleGY FHK (EY) . %£121F 5-bromo 4-chloro
3-indolyl phosphate (BCIP) & nitro blue tetrazolium (NBT)% {# ] | 7= 25).

3. & R

[ 1] ELISA #:IC X 5 & (Table 6)

1) MBEAD T 1+ 71 7 4 2 iEEE, y153CD12 cell lineld, 1,134+810 ng/mL,
(range 330-3,200 ng/mL), Y153RD13 cell linelx, 31+31 ng/mL ( R-15, 29, 34,
38% PR < 9 M TIZ41£31 ng/mL : ik ) ( range< 10-92 ng/mL), y153AD6 cell
lineld, 107£121 ng/mL (range<10-346 ng/mL)Td>7z. F£7:CHO - Aw/Bp I
<10 ng/mLTd - 7-.

2) HBBEEDOT A7) VBREE, y153CD12 cell lineld, 1,995+1,265
ng/mL (range 230-4,800 ng/mL)Td - 7-7%, y153R, y153A, CHO - Ao/BBix & 3
IZ9XT, <10 ng/mLTdh -7,

[ 2] SDS-PAGE & Western blottinglZ & % %2

1) y153CD12M8Dcell line T, HBHNFWENI=T 4 7)) ) 22 1E, BT
#%ﬁt%u,Eﬁw%@7f70/fytﬁuﬂym>ﬁ@ot.~ﬁ,ﬂ%&
YI53ATIZ, &iT, JHBITE 12, BEHPICT7 14 7)) /¥ Y B X A, BB, vy $,

B by e



Table 6 Fibrinogen antigen levels determined by ELISA

Cell Lines Cell Lysates (ng/ml.) Media (ng/mlL)
y153C (n=12)  1,134+810(330-3,200) 1,995+ 1,265(230-4.800)
vI153R (n=13) 3031 (<10-92) <10 (<10)
v153R (n=9%) 41+31 (<10-92) <10 (<10)
v153A (n=6) 107 £121(<10-346) <10 (<10)

Aa/Bf (n=3) <10 (<£10) <10 (<10)

The concentration of fibrinogen in the cell lysates or the conditioned media
from transfected CHO cells were measured by ELISA described in Materials

and Method. Data represent the mean == SD in numbers of CHO cell lines.
Numbers in parenthesis mean the range of fibrinogen concentration.

*Number of clone after deletion of y-chain plasmid nonincorporated clones.
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HHVRENS DMEMIEE RIS Nt 572 (Fig. 15-A, D),

2) FFRITT CTHRE) LZAMIAIC BT, —REKICH T 4 7Y ) 2 L Hibk % v
12%EITIE, y153CDTRTICTIATY ) 7Y, Aa, BB, vy #{, BXUEh by
MY EBDONDZNY FHEBD LN, y153ADF ST EY153RD13 cell line® 9 &
IBTIX, 74TV )XV RIBLAEZD LR 72%%, Aa, BB, yHEFhD
DG S NTzNTF FREH BB SNz (Fig. 15-B). — Rk y SHPLIA A Fl v
725 &M, ¥153C, y153ADF T Ey153RD 9 cell line T, BR7171) 45>
ERCALEIZ, NV FRE2ARTOBDENS. 20D L, BHFRAD 1 iz, 5
BEDP LA TBREBLZ U THA T &, CHO - Aa/BBDADMIFLIZ L HFEAET A= &,

Y BRSO, FRICCRIGMD T 3 BRSO A FIMEA 42 4% BWZ &, ZENS,
BRE AEBUL L72/N > FTH % & BEbh7: (Fig. 15-C).

3) BITT TIKEN L 7ML BV TIE, —KREEITH T 4 70 27 Y Hidk % s
72hEITIE, ¥153C, y153AMF_TE, y153RDcell line® S & 9fHIZAa, BB, y
HEINL DR EINT-RTF FHIBESNT (Fig. 15-E). —XIUKIZHT y $PLIEk
ERWESEICE, 7479 2 7 ik V- Rt FOB4 & AROF B¢
& -7z (Fig. 15-F).

4) 13 70— ® y153RDE Y O 4 cell line (R-15, 29, 34, 38) &, —XfukizHt 7
1707 7R3 y iR W S 0B A D, yEEERT N Fit
BOLNRHoT2. L7zA>TINESD 4 cell lineld, y SHERB L Cw vz T
H5H LML

5) CHO - Aa/BROMIAMIZSWTIZ, BWIE, IEBIEF & b, AaffLBREHIDAHE
£2 3 17: (Fig. 15-B, C, E, F).

4. % %

Fibrinogen Matsumoto IV (M - IV) &[@ U y $§153BED 7 I/ BEIZER 4 4§
58T ITAI FEEHL, 3§ TICAq, BB#H « 53 L T ACHOMINE 1238 A x4
TRET ATV )5 ORBARRT:. LREE7- 258D y153R, y153A%cell
line T, MIEAICAa, BB, y 4D 3 AKDFE ) xTF FiIgEsh-bon, 74
TN/ T2 ELTHALTONDRIZEALRONT, X5 0kl i,

Y- Y.
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Fig. 15 Western blot analysis of fibrinogen in media (A and D) or CHO
cell lysates (B, C, E and F) that were transfected with mutant or normal

fibrinogen y-chain plasmid. The samples were subjected to 8 % SDS-PAGE
under nonreduced conditions (A, B and C) or 10 % SDS-PAGE under
reduced conditions (D, E and F). After transfer to nitrocellulose
membrane, blots were developed with a rabbit antihuman fibrinogen

antibody (A, B, D and E) or a rabbit antihuman fibrinogen y-chain
antibody (C and F) that reacts to not only human fibrinogen y-chain, but
also to Bp-chain. The samples in each figure were 1; purified fibrinogen
from normal control plasma, 2; Aa/Bp CHO cells, 3: y153C-7, 4: v153C-
16, 5:y153R-24, 6: y153R-32, 7; y153A-7. 8; y153A-11. Fbg, fibrinogen.
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Fol K BUWERTORWI EXHBH L. —F, IE¥ 747 7% > DcDNATH
A y153CZ b2 27 u— T, MRBNT T 4 7 ) 7 S S, BEfsmrhic d
TWENTz, LID>T, M- IVIZ74 7)) )2 y 811535 IEDCysH Arglc LR
LZCECRATSZ 74 7 )X U RIBIETH 5 L 7.
mﬁﬁ@-ﬁﬁwﬁﬁﬁﬁ,73/&%&K;ém%ﬁyﬂﬁmkﬁmowf,

TCRELOBEDDHAH. M- 1IVE KD, Cyst b Arg ™D BRI X 2 R ZHEDH
ELTR, 7a74>cl®, 7u740819, 7o F buy Um0 i B odcle
REDVHROLND. ZOWT, Sugahara®id, WILEIWLIHED COS-7#ifEIZ X A
THT A XC 331Cys>ArgDRBEREITV, RS > N7 OB L (IEH xR
0.3%) ZHERB L TV 579800 LSmMPER 7= y153R, y153AD L HI2) I Y ¥F o R
DT AT 7Y DGWEIE, y153CD05%UTTH Y, Sugahara & DFE 3 & [d 4
Tho7-.

BILDSpraggon 53N X 57 4 7Y )PV DTSF A Y b DK SRk E D FRAT R,
YeeL 2L DT 47 /7Y CRIGDY a2 EF > +30 kDDFF I & 27 169)
5, y 153Cysif— y H ED182CysES-SHEEA L TWA I L FELD LNT W
. TNLDWRITEDE, ZOS-SEEIET 1T /% V5T OCKEM Ok %
HFFT 5 L TEDLOTEELIMTH L EDWR XN, L7255 T, y153Cys
WHDOT I VBRICER L EIZED S-SEAPHBR SN L 7 D, 724795
YDNMEERZRECEZTLE) LR+ E 2002,

&:6ﬁiﬁ747U/fyu£mfﬁ,1ﬁﬁﬁﬁu;ofﬁtuxbv7:
FUPETHLREIZEY, EEDT74 TV IFL LD SEVEIEL LTV AH
WOPHEINTWAS. BI2I1E, 12Dnonsense mutation(Z X ) Ao $8 (A¥625
RE)VF460FHDOT7 I VBETLA LY S O(Marburg)®), A o35 flameshift
mutationD7=D12, 270%H L TOH D (Otago)®?), 453%H T TDHH D (Milano I11)
83, 479 HE TO LD (Lincoln) 89, 547%H TN b o 2 485, )L Th 5.
£72, Bp BiTH T2 v o2 Fxy TLTLEW, 9-72FDT7 I JEBa R\
D (New York 1)87 > 1 617% 7258 5. Marburg, Milano MIC BV TIZAad72CyshHS
2RVt s) i W] CAaff LD442Cys & 472CysDS-SEEB 2R X, ZD 7442 Cys
&, MBERDOTVT IV EFhS-SEAEELTVS. F7zNew York I I2BW\T
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[dBP 65CysT K< Z &5, BB 65Cysk Aa 36CysE DR DS-SEEA DR = LT
UL LBLINGDRET 4 T 27V, S-SHEEDOREZLPIDLTF, Wi
MO MM TAR S W78, MEFIHWMENTYS, $77, Acdli2s1BIELED
TI/BERWIZ)AVEF U N T4 T) I bR WEND S TR S NTE
NEY, ZNL y PCKMBEROMERBOBA L DERIL, AdliOCHEH O
VBB 2 HHEEZ E > TV AT L EHBEIHALDEES LN D
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H2W R¥T4 7 % U (Fibrinogen Matsumoto VYDOMRBEAICBIT 5
EhRE R BT
1. Pulse-chase analysis
[1] #% S

TATN Ty $HD153Cysk, Argdh b VIZALICERSETTRI FEMA
L, BHSECHOMMBORRE S IIE, 71 7)) 27V BT 4 7Y )220
TRDE > 72 RIBEN 2D o722 EH 5, Fibrinogen Matsumoto IVIM - IV)ig,
COERICLVBIERI SN T AT )PV RIBIETHD L IZHE L 7
2, L#L,W%mmbmmmmih,%M@ﬁKuAmlw.yﬁ®$Uﬁvﬁ%F®ﬁ
ERBDONTZ Ens, MEATHERYE 2 RBT 20500 2 5 = X A5
T,ﬁUNi%F#%7470/?&«@%&31%@%éhftiﬁmﬁ,%%
WISHIAZTONTZE LTORER I N2 E LTT AP MBI AT L W,
MBS IZ WL 2N EAsE 2 &7,

TATN L, 53R 67 kDa (A84), 57 kDa (BR$H), 47.5 kDa (y8H) © 3 Fi%E
DRNNTF FHDP 2R TOS-SHEE L2 6 RS X ) 1 FTFHREEND & v 3k
WICBEL R LTBY, MIBNTOERBELEHEIZITIE A EBHLPIZENT
W72\, y153CYsDERIIS-SEAERLEI VI T 471 ) TV DINKFEEIZ E 5
CRINT A IV BREERRE D120 ZENRB SR, MRATOY 32 D Y
7272% (folding) BEIHEE 52, MENEXICBT2RE, 520 ROT
E, PWDERTRE2BLIDEEZ LN, v 841 53Cys-182CysDS-Sks &k, 74
TN OMBEANOZUWIZE o TE DD TEELRNTH D = EHIRENT .
CITM - IVO IFEH DR XTF FN, K86, &6 - MATT, 8L, 5WiC
WELBEIIBVWTED L) ZRETHETIONRBIEL, 747 )22 ]IS
EZETAEFEEHIICTH7-012, pulse-chase analysis% {7 - 7-.

[2] HHEBXOHE:
1) ZEBLMI o fi L PR

y153C-14, y153R-24, y153A-100 3 DDcell linex BN L, EE6cmDF 4 v
YARENETNKT D, MREANIZIET 4 v Y 2o FWIZHEET 3 F Cmedium 3
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THEE L7, HiHIZG418 & histidinol % & F 7 medium 11235 L, 16BE[ERR |
7=,
2) L35S 2 FF =itk 5~RYy Y 7 (pulse)

Mifid # PBST 2 ¥k L7-%%, 3 mL®Dmethionine-free DMEM (GIBCO-BRL)T 37C
BOTHM A Y FanR—Tar Lz, ZRNENIKTODF 1 v 2 DR d ok
L, 1mL®1.5 MBq (40 uCi) L-[35S]- * % = > % & trmethionine-free DMEM (ZAc#t
LTH5, 5% CO2TT 37C 6054 > F 2"~ 3> L7 (60 pulse). FAED
BIFICED, RYDSKT 20714 v ¥ 213, 1mlod 2.2 MBq (60 uCi) L-[35S] % F
A =~ Z & {rmethionine free DMEMICRHE L TH 5, 34MA v Fan— a2 L
7z (3" pulse).

3) INRYYTENT=74TY /U Db (chase)

a) MBI B DIERE & VIR ORI, Pulseld, 7275124571 v 2%
PBST 2 [H[TEH L, 20mM L- 2 F 4 =2 %%% DMEM 1 mL% 012 7-. 60" pulse®D
SITIX0, 1, 2, 3, 4, 6, 8, 24MMBOKEAT, MILb & AT
WL7z. =75, 3" pulse®BFEITIE, 0, 5, 10, 20, 60 SMED &R & THINL % R
U7z M, B8t maE L2, 60 pulse TiZ 1 mL Trypsin-EDTATHAS L
TAH1E mLOYA 7 0F 22— 7R L, 5,000 rpm 2 50 L7, SPBST 2
[BIGEE L721%, 120 uL®lysis buffer (1% IGEPAL CA-630, 150 mM NaCl, 5 mM
EDTA , 10 mM PMSF) ZMIZ TE Xy 71 712 X ) 4 CBAIL, Kb123050 08
HHE L 72, 3" pulseTld, 500 uL®lysis buffer MMz T, 7-755 172 7 L—si—7
PEXRST, 1.5 mLOYA 7 UF 2—TAANTERY F 1 2 71 b IR AN
L. KAIZ30 F#HE L7z, 553M132,000 rpm 5 0HEG L, FiE% Fvr-.

b) Immunoprecipitation ; ¥EEB X OMIEBAD 7 1+ 7)) 77 % [aIF 5 7-
DIZ, PL7 4 79 )7 UHAKIZ & %immunoprecipitation 47> 72. 2,000 rpm 5 43
L LRI, B X OOKHIZ 3047 BI#EE LT 42 510,000 rpm 5 530 L 7- 4080
M Z, 100 WL 2% 4 7 0F 12— TAIF| L 7. Z ZAS00fEMR L 7=417 4
7N 7 HUR (DAKO) 2100 pL$2M2 TRAIL, 4 CT—HEiE L7, k<
N7 470 27 Y DHIR - kLY % WIS 5 72012, 200uLDproteinA-
SepharoseZ I X T, 37C T304 ML, Hig - PUIK - protein A- Sepharose
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complex & FEB E €72, 0.05% IGEPAL CA-630% 1% 7= PBST 3 [l ¥k L7:1%,
30uLDIFEITCH D SDS-PAGE sample buffer (2ME—) (/&ML 7=, £7-. 60' pulse
TEZNZN 3 B fichaseDHBAD L DIZD VT, 3'pulse TIREH > T LI o0
T, EJICH sample buffer (2ME+) = & ¥R L7~

¢) 74TV 7 DR 6FiMchase DA T, $) 1MOFT4 v 256
PRICL TR & MR A 3R L, 20 Lo uL$2IBEI D7 1+ 71) 24
(90 ug) ZAM L7z, Z D% immunoprecipitation% (7> C, MK T %97~ 4
TVITE, W27 4 7)) Y L DM THIE - URRUS 2 84 X4, w®inL7-
TATV I TV L BMEDHEICIVEL T4 7)) ) 7 VDI R 5 5 |
A

d) SDS-PAGEIC L B578 ; H o7 IVIE55HER LML, 4-12%D75 T T
SERIT2VNTIFF Ve HOTEKB L. T84 Xv—H—, 7120
WOMBEN LB FERT 1 7Y )47 (ETC - FERIT) ZFEEEICIKEI L, Coomassie
Blue R-25012 X A2 %8 - EEX 1T o 7.

e) Radioactivity DEMH [ 5 NI REHEOFVEFX NV ETAX—TT 4 LA
RIZHZI L72#%, Fujix Bio-Imaging Analyzer BAS 1500 System (Fuji Photo Film) (2
£V, FINT R AT T 135S |Dradioactivity R L 7-.

[3] # %

1) 60 pulse

(1) y153COMBIAIZIE, 5F& 340, 288, 234, 195, 180 kDad /3> Ak X
N7z, Aa, BB, ySHIBIEShZd o7, F7-, Y153CORRMWITIX, 02524
REFINFERI OB E & D IZH o TWL, 45FE340 kDad) /3 FSR8 6 417-
(Fig. 16-A).

(2) Immunoprecipitation?® FUSHF S 2 MRS 5 726012, 4 MM & k58 7+
ZATV T e BRICMAT, SR - EKE2HES L 25, y153C0
340, 288, 234 kDaD/NY FIREK LA EDS, ThALONY FIX, 74 7Y 24
YHRDS NS ThHBI LIS HTH o7 (Fig. 16-A Inh).

(3) y153R, y153A DMKIAIZIE, 4 F&340, 288, 234 kDaD 7 4 TV ) 7>
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HRDNY FZRBO LN Gah oz L LIKEIEAICIE, y153COMBAE D bk
VN R0 %o Tz, —7, BEBEICEINY FREBESHT, Folz{pWEh
TW2WZ EHHERTE 7 (Fig. 16-B).

(4) BITTTRKEIL72/%% — > Tid, y153CD340, 288, 234 kDad S FIEis
KL, W74 7)) 5 DAa, B, yBERUMBIINY FERLNRS. F7-
74TV T HRDNY FHRBS SN Do 7-y153R, Y153ADMKEAIZ Y,
Aa, B, ySi& [ CALE & 190 kDaffiEiz/ N> FAHBLL7: (Fig. 17).

(5) MEEAIZRRD ENS, 39 kDaftEDN Y Fig, y153CX D b y153R, y153A
DEEDIE) BRD o7z L L, TASRBEICEML 74 7Y %22t 3
FE 3521 72 22> 72 (Fig. 16-A Inh).

2) 3 pulse (Fig. 18)

(1) JERITTF T, y153CHOMIBMIIE, 105HD 5340, 234, 56, 39 kDa?d /N
“ FAHBLL, 60MCfD > TREICHE 2o TW. y153R, y153A121¥56, 39
kDa 3 LT, y153Ck D iEVIkEIE SNy FAEE S L7,

(2) BITFD5-604 T, y153COMBATIE, A, BB, y SHBXU 234, 39
kDaD/N Y FAED L7z, y153R, y153A T, Aa, BB $45B X 17234, 39 kDa
DN FHBOLNTA, yEIDT LB LN BEBETH-7-. WFh i 05T
Ey SHER CAIEIC 1 AR E, A, BRHIL W ESTFMIC 2 KDY [NV R -3 (A
L2L, ERBIEOBEIZHS N KBEAOBRCAY FId, $TOL— > Tk
| SUL

2. AT X —RNARDPERMRT PCREIC X 2R
1) # S

Pulse-chaseD#i R, y153R, y153A OMEINICIZT 4 7Y ) 7 Aa, BR#HIL y153
CEIRIFRAMBEAAEL TV 727, yBIZ L BETE o, 2070 y DT
REEZRARDVEDOHFEL LT, FERMRT-PCREFT %57, %cell line?* 5 RN
AL, BRE—EIC LZRARRT £ R L7, 205 2 M85 RS2 X ) cDNA
L, y#E, FBELTIRTCOMICERR |- FEB ST Aglyceraldehyde
phosphate dehydrogenase (GAPDH) DPCRZ4T 72\, FEWIOD A= i & % Hoig | 7-89. 90)
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392w wor we W o = <39
e <34
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Fig. 16 Analysis of pulse-labeled fibrinogen in the transfected CHO

cells. The cells were pulse-labeled for 60 minutes with [33S] -methionine
and chased for the indicated period with an excess of unlabeled methionine.
The recombinant fibrinogen and/or 3 polypeptides of fibrinogen were then
immunoprecipitated from the cell lysates or the conditioned media with a
rabbit antihuman fibrinogen antibody and protein A-Sepharose. The
immunoprecipitates were subjected to electrophoresis on 4% to 12%
gradient SDS-PAGE under nonreducing conditions and autoradiography.
Lane Inhin (A) included the addition of purified plasma fibrinogen to the
reaction mixtures of the 6-hour chase experiment to demonstrate the
antibody specificity. Lane PC in (B) was the conditioned medium at the 6-

- hour chase of y153C as a positive control.
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Fig. 17 Analysis of pulse-labeled fibrinogen in the transfected CHO

cells. The cells were pulse-labeled for 1 hour with [*3S] -methionine and
chased for three hours with an excess of unlabeled methionine. The
recombinant fibrinogen and/or 3 polypeptides of fibrinogen were then
immunoprecipitated from the cell lysates or the conditioned media with a
rabbit antihuman fibrinogen antibody and protein A-Sepharose. The
immunoprecipitates were subjected to electrophoresis on 4% to 12%
gradient SDS-PAGE under nonreducing and reducing conditions and

autoradiography. 1;y153C-14 medium, 2: Y153C-14 cell lysate,
3:y153R-24 cell lysate.
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nonreduced reduced

v153C v153R v153C v153R
Chase 4 5 19 2060 0 5 10 20 60 0 5102060 0 5 10 20 60
Time (min)
kDa el N T kDa
340 - -~ b <340 340-
<234 - <243
116.4- 116.4-
5- — 85.2'
85.2 <Aa
. 6" i B
55.6 55.6 1 o BB
39.2- . 439 39.2- . e it I

Fig. 18 Analysis of pulse-labeled fibrinogen in the transfected CHO

cells. The cells were pulse-labeled for 3 minutes with [3S] -methionine
and chased for the indicated periods with an excess of unlabeled
methionine. The immunoprecipitates from the cell lysates were subjected to
electrophoresis on 4 % to 12 % gradient SDS-PAGE under nonreducing or

reducing conditions and autoradiography.
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2) h

Aa/BB, y153C-14, y153C-8, y153R-24, y153A-10 D %Kcell lineZ* 5, Isogen LS
EHVTRNAZAE L7z, 3808 % Trypsin EDTATIEATL, MKEPBS CRE&14,
4 WL 2-ANWAT MLy /=), 60uL2 M E:BEF ) ™7 A pH 4.0, 500 pL Isogen
LS, 200 uL7 0 TRNVL - AV T INTLI—=VEMEZTRML, KESL. +2
WC1uL 7 T =52, 600 uLA Y T ENS — L ENIZ T-20CIZ 1 BRI DL F 8y
T, RNAZEL 7z, 35 N7-RNAIZ260 nm THEEZHE L, 500, 200, 100,
50, 25, 10 ng/pL& %% &) IZHMLA. ZD10 pLiZ, 0.2 uM oligo dT7 T £ =
—, 10 mM dithiothreitol, 0.5 uL M-Moloney's murine leukemia virus reverse
transcriptase (M-MLV RTase, GIBCO BRL) X T, KT20 uLIZ LT 542C 60
W THEE RS 54, cDNAIZL7-. ZDcDNA 1 uLzgFRIE LTy s v
<VIL IX, X% & &R D494353E % PCRTIIG L 72, [FARIC LTS X€7-452
MIEDOGAPDHOEW & & 122 % 7 H O — A4 W CEEAKEI L, REE 4 i /-
774 < —DFEHBFNIE, v 8 forward : 5 ATGAGTTGGTCCTTGCACCC-3',
reverse : 5-AAG GT TCCTGGCACTGTGCTT-3', GAPDH forward : 5'ACCA
CAGTCCATGCCATCAC-3',  reverse : 5" TCCACCACCCTGTTGATGTA-3' T
A BRI, y8TIZ6TS55DHE, 94C 148, 54450147, 72°C 145 % 2594
7, GAPDHTIZ96TC 553D dH &, 94T 14, 62C 14, 72C 15042594 7 v
ol EMRI2%T7T HO— XX VCEKKEB L, 2FYwa70<4 FIiZ X
et L7z,

3) & %

74707 y 8, GAPDHE $ 12, RNAMEE10 ng/ul 3 TPCREWAIN Y K&
L THERET &7, y 88, GAPDHE & IZRNAJEEAME T LTWLDIEST, N F
I 27205, ZOREIZIGAPDHDIZ ) K E o s, F7-[F ik DHTITH
JU—YRONY FORSIZIREREZRBO LN o7, ZHLDERENS
Aa/Bf, y153C-14, y153C-8, y153R-24, y153A-10D%cell line®mRNA 517 A X
REZZVH O EHEE L7 (Fig. 19).
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50 ng 25 ng 10 ng
e U5 o 203 4.5 47 3 45

GUELE  —— — - SR
GAPDH [SEmgy—yey ey o

1: AaBp

2: y153C14
3: y153C8
4: y153R24
S: y153A10

Fig. 19 Semiquantitative RT-PCR analysis of y-chain mRNA expression
in cell lines. Increasing amounts of total input RNA (50, 25 and 10 ng)

from transfected CHO cell lines (y153C-14 and -8, v153R-24, y153A-10)
were reverse transcribed and amplified for 25 cycles. The PCR products for

the y-chain (492 bp) and GAPDH primers (452 bp) were visualized by
ethidium bromide staining with 2 % agarose gels. The samples in figure

were 1; Aa/Bp CHO cells, 2; y153C-14, 3: y153C-8, 4: y153R-24,
5; y153A-10.
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3. % %

HAHMBESY 237 MBI L 2V, WbWLRIBEXFBEEAE LT, 2
DY N7 EBERT MR TOERRE, SROTE, MERE%SORE, 55
EETORELRZLEDIEZY, FRIEZIR2b00, [iEE BV THPLPICHE S 1
IR ENEZSND. Fibrinogen Matsumoto IVIE, 74 71 J 4y y 8% O—
FLTWA1233DR 7 LAY RO EODBEDSTHLLCIZEBR L= & 1o
L0, MREANIESWENZWE LS, ELISAER Western blottinngB L F %1 & k
D b IX 5D ITEIEEE R M HE T B radioactivity % IV 7 LT bR IN. F
7z, [358]% F V2 7zpulse-chase analysis? ikt EA 5 | y $1153CysAh%Arg, AlallZ R L
ZHEICE, MIBBAT7 4 7)) 278 U BR s nwe ENVWMNTEH 72, CHOM
@W@yﬁwmmA%@,mfﬂ@ﬂHmﬂﬁwf%ﬁﬁEﬁEwaé:&&
RT-PCREBICE NHERE L7z, ShoDZ eps, TRy #HIIFEIIREET, OR
WANTTF FOGBBTELTWE D, HbHW\IE Y SHOFIADBHE T 2V Ep e
#@ﬁ?ﬁfmﬁ,%ﬁlh%i&ﬁ@o<hf%&:&ﬁ%i6nt.é%n
Y153R,  y153ADMIBINT 1 71 /7 OREERTIE, BT T IS IZH -
tﬂﬁﬁﬁ@%WNyFﬁ,ﬁﬁTTHHtAEﬁ%L,%hKﬁbOT,ﬂ%C
LN D%VEDAa, Bp $#H, BLUy #HABEINT: (Fig. 17, 18). SO kg,
Y153R, y153ADMIENIZBWTAER S N/zAa, B, y DEYNTF NI, IE®
CRATOREEEWE LTHELTSY, KBEADOBRGAY FIZZ R L DS
WTHLZENEZ LN, E7, MBMBBICBYT, EET7479 2208
ﬁmmuiéﬁﬁ-ﬁ%ﬁﬁ@ﬁ%t;of%%é%wsthﬂyk,&%wu
Eﬁbt%éﬁ&?&ﬁn&1ummﬂyPﬁ%b%ﬂtﬁ,:h%uowf@ﬁﬁ
HCRBHTITBLY, HFVyRUCOTERLEDT, 2B 25T 8BRLT
WS FETHA.

TATN /Y E3EDRYNRTF FE2ARTOLEL, 6 KEILA2 28
WOIFF M LHEEL LTH Y, ML TOABBIIEBAE £ 7514010 IR0 <
nfw&m.LﬁL,m%u;%%ﬁwﬁ%%%%@,mmwwimént%ﬁ
iFAaq, yﬁih&%t#ﬁ&@f,747U/¢>thﬁ&ﬁf%ﬂfw<ﬁﬁ
mwﬁm&ﬁﬁﬁu&@?%bﬁmmﬁh:m%ﬁ,%tuﬁ%ﬂt%ﬁu;h
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Ao-BB, Bp-y DM SN, ZTICENZN y EAaS-S¥A LT, Aa-Bf-y,
Aa-BB-y &2 ), ZTNOLPHRBEIIC 2HTOKE L7 6 REORI L7274 7))
TrERBELTWA, —J, Huang 5991, 3" Aa-y & B-y 2 ST
5, TIWXZNENBREAATKE L THAL- 74T I XV EeRBELTEY,
WEDLZH—H LRI E > TORVONBIRTH 5. AT - -pulse-
chase analysis DEEFER T, YubDIF TH S Aa-Bp IF, y153R, y153A,
CHO - Aa/Bp Dcell linelZiZ@BOH LNz o7z. 72, y153R, y153ADcell linelZ
RSN yBUIRFE RIS L D ER 2 I E NS 72012, Huangd DIRHT
HHAo-y EBB-y IET DD Dcell linelIZAD SN o2 bDEEZ LR, L7-
7> THuangb Dl XFHFTEHHDTH - 7.

Fbgrinogen Matsumoto IVid, —IEZEEHIZL Y y5i153Cys& 182CysD B DS-SkE
EWRDN, y HICELVWERTHEOREZL-5F L0 THo 7. SEMET L
7zcell lineld, THERUMERKZL274 7V )XV EKRTHLDTHY, IF
W74 T) 7 FORER - AT - @ik - SWDRXH =X L EHHLTK
CHORT, ZLDEREBL DN TELEALTFRELLZDDEEL TS,
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S

TATNITYR, §UR2ELTRTVTI VIEonTEHELAbHELNTS
D, MEFREFEERENZ L2, BHET TICZOMIR, B, BEkLizo
WTHEE BT 2 EINTE. 1, MEPTERLTVDL 747 ) ¥V,
B2 MARBEE R OIS X ) BEADBBEN, RFT74 7)) VA BRLT
HICRZBBEME %D, FHIII=— 2 20 DY VN2 Th A,

AL, 199244519964 T TOBERMIZ, HMHRATHIE S A7 BEerHlEH: 2
L5747V VREE, REHETHE SW-BEEOMICTEESR L7 34
&, THRICEXAMEMATE S IEAEZR L2 1815 RV L7z, BEEO TS S
TATN T YREIENFEDNT 3HIIONT, BEEERIT B X UBIE TR % 17
ol lAh, 1REBRICERTA 1 7I /BERICIZREETHL I L4
e L72DT, Fibrinogen Matsumoto I, II, ITI&@&4 L7z, F-HIEEAE b I484H
THLHLI DO RIFEDOTREMZ R L7Z 1 BICOWT, BEETBIFT 2 TR o6 =
5, MIEAIZBT BAER - FUORENIRBRENZEDS, RET4T) IFY
ERBSETRELBIERERF L. 208E, MRAICBIL 747 2%
Y DERFHE DR TE /2D T, Fibrinogen Matsumoto IV & &4 L 7-.

AmDFEVETIE, 747V )75 OMEEREE, BIXUORET4 7Y )70
DWTHARTz, F72, TNHDABIOMIER S PITEBRICH N 7 VX7 B L 3E
EFRITOL-DOOMELZIIOVT, BEARWICER L. & N2 @ATIciE, $50Mm
WEEMRAEL LT, 7ubor EU B, LS r o s K79 25 LB, &
RERIHE B X ORIERIC X B 74 7)) ) ¥ v D& #{T 2> 7. *7-SDS-PAGE
& Western blottinglZ & W Ao, BB, y D3 KOG T RAEEL7-. Kkt r L
T, POYEYILEE 74 7)) RTF FABLUBOREEE, 714 7)) v 0&
GBSO 8L & 8% 3 % 728 | thrombin-catalysis fibrin polymerization (TCFP) 3tEk
EEML. IBIZFBICTIR74 7Y /4% 3—-FLTWAA, BB, y D3
AKHEDOELI VY, A2 bOVBIY, 22V 42 b O EARDY—2 1Y R
AT R o7 ZORE, 4B HIC 1 ERBROTEESBO LN EDL, #
NENDOMEIERIN & & HDNAKTH #PCRICK DIIR L, ZOEMIZONVT

-65—



Matsumoto [EINZDOWTIZH T2 0 —=> 7 L, Matsumoto MEIVIZDWTILHIR
BERLE L CIREBERAHDL7-0T, ZRLOFEIIOVT & R~7-.

% 2 FTId, Fibrinogen Matsumoto I, 11, IIIDOWT, ZTEICE VB S
MARTRL, MERFOMIEBREREORED L\ VIES [ T IzonTEE 7

Fibrinogen Matsumoto 1i& y $364% 7 3 / B#72%Asp (GTA) 25 His (CTA) |Zi&#:
LTW7z. vy $864F 7 I VBE, 74 7Y /7Y 3 FOCKEROD domain & I E
NOBIMELTVDEA, oYU OfERIZE ) FPAAE X NichEic, E
domain & TN HNKGMICEZ SN EAIE DRSSPI 28 2 574 X
bbfﬁ%&%mféé.Ltﬁof,:@75/&@%%@74?Uy$@Km
DB THHD-ER G4 BET 20D TH Y, TCFPRABRIZB V> Tlag timeD ik
EVPRBOLNTZ. 25121 mMOAIVY 5 A4 F VBRI L AHTCFPREATY, 74
7'1) ¥ Dlateral aggregationAMEM IZHE F 72\ = & % Jmk LT, BELVESGHEEDK
TEBEIN.

Fibrinogen Matsumoto IiZ, y §1308% 7 I / BEA%, Asn (AAT )2*5 Lys (AAG) 2
EEL Tz, v $H308%F 7 I / MEEfED318-324 312 1 L o L BHIEAS A 30
&t?ﬂfb%.ﬁw&ﬁAd7f?UJ@E%%%%%%T%:&KiU,74
TN DEETISERET 2L L > TR EEZ LN TVDA, HEB AR T
HEH1.0mMDOANY I WA F > ODHEAETIZBIT 2 TCFPABRTIZ, Fibrinogen
Matsumoto IIDFE G JUS D S5 (38R T - 7-.

Fibrinogen Matsumoto IIIiZ, y ${275% 7 3 / M, Cys (CGC) 75 Arg (TGC) I
BRLTW, 747 05V BEEDS 5 Yy H275F T I/ BOERIZL oL D
RHEICAONED, WFRLELVESRESSE ST WS i, y 275
BHEDTT 4 7)) Y EARISIZ BT Bprotofibril DR 12 T 32 Kbk 2 L O TdH
N, ZOREOERND-DISAEREEL, protoflibrilDIEM A JE S5 Z & »e,, &
GRICHIEE Thlag time?SE L IEET 2 40 & Zxbhiz. LA L, Fibrinogen
Matsumoto IIII& T {2H-X, lag timeASE\V: 24 2ovb & TEAREERKEP-7-. =
DFRERP S, 74 7) > OD-EEQEA, & Y bIID domainfll DFF G AL T By 8
364%F T I /BHEREE, 74 7Y ¥ Dlateral aggregation| DO BE L LR A L
TWBZ MRS,
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% 3% TlX, Fibrinogen Matsumoto IVIZ2WT, DNA FDZEREAOMH L, &
BAE & 7% 2 IZDVTHRE L7z, Fibrinogen Matsumoto IVIZ, y8i153%7 3 /B
%%, Cys (TGT) 2*5 Arg (CGT) ICBH LT/, ZOZTRI, y $H153Cys& A U y
B ED182Cys DMDS-SHEEHPHR E N2V EEZRLTEY, yRELVW=X
MEDZALEMH ) ZEPHR SNz, COMEREIRIBLE ERE E 2 5 DA
HPICT H7-0IZ, EH y#HDNAZ DL DT FIRAI Fi b, y #{153Cys7 Fibrinogen
Matsumoto IVE [f] CERTH HArg, D7 I /BETHAHALICELT S L) 2L
RTITAI FRMERL. IS ZIEHASE, BREEIES LTV AILE Y IPHA
TR OCHOMINE IZ A LEEEE L 72 (y153R, y153A). F7-, ERE LT, % v 84
ERHATAHT I AI FIZ2WTHRIBRKICCHOMALIZE A L72(y153C). F15 DMif
NB L PRERBHF WM ENTZT7 1 7Y ) 7P ViBEOHIEE, Western blottinglZ X
ABIEEITo72. ZOKRE, v 153RHHWVIE y 153ADcell lineDEEEM D S 1%, 7
ATV )Py BLEZOFRYITAHTE o7, TabbMlas»S 3w h
BRWZ ENMERTE /2. F72 y153RE y1653AOMBE R D7 4 7Y ) 7 V13,
WEEE LTIX y153CD10% AT TH V), Western blottinglZ & 282 TI1Z 3D R
NTFFRBHBLDD, 74 7)) X 3BEIN o7, THIOLERE2 LD
BT 4707 OMIENIZ BT A IREE % pulse-chase analysis % F V> TR L 7=
EZh, MR 74 7)) X5V BEEL TRV EAHBE L. Liso
T, Fibrinogen Matsumoto IVIE, 173 /BE®RZL2 vy EPERTHL 7147
T VEREEIGERT A 74 7)) )X U RIBIETH A L MR LT,

JAETTO, BEMERTH 52 WIIMOMBEED & o827 1THT AEERYE, &
HEOHEZATD, EOL) LEEREIVBERELRTILIL0D, Hb
WG INITDRZEZ/ZLIZRBDD, FOAF=AAXTHLIICSATIRWL
BWHDOHBZN. LhL, 74TV 25 0DE) LR TF FroBRENns
5 NI OMBERNTOMAN T, ik, PWIZE->T, ZRTTO VAR ESEE,
KEAZHELTWEEEZEZOND. SEAMAHETL L 7zcell lineds, SHOFFEIZL VI
RIDLDEHFELTVES,
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# o FF

Rim L L EHHIIH7-NFE LT, RIETRY 2 ZHRE, CBE, SBEBHEED
D F L7z, BINKRERFERE LRGBS 15 11 5RAR A MR il T2 S 0s - iz
TEEBRRRE MWEEHEEAE IO VEHE L LTS,

AWREZHET S ICHY, FRETHE, TBHE, THBEBDLV I LS, £
PHARTAMEHME 3000 A= R AR R E 7 T B 8% T asedE, ENASRIE
TEBRH I MHEWEA, The Department of Pathology and Laboratory
Medicine, University of North Carolina, Prof. S.T. Lord (2% < J&#E L FIiFE 5.

T, KmXDOTHREEEDLY T L7, BMKEEEREIE ®EsonkE, £
MRFRZRE TR R EIR RE  Bdd, RBdE MOoE—%E, FEhds
BEHBELEEES BLEH L BT T 5.

WOLIEZELRTHRE, THHEWALEEE L, EMAEEGLELTIEHAY
Bt ANVPEFEAICLI D BRLEH L RIFE S

AR EEDZIIH2Y), FRETHE, TS, CHhzEEE L, EMHK
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