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Structural and Functional Analysis of Two Dysfibrinogens,
Matsumoto I and Matsumoto II

Nobuo ORUMURAY, Fumiko TERASAWAY and Kenichi FURIHATA®
1) Department of Medical Technology, School of Allied Medical Sciences, Shinshu University
2)  Department of Laboratory Medicine, Shinshu Universily School of Medicine

We recently identified two novel dysfibrinogenemias by direct sequence analysis of each fibrinogen y~
chain gene amplified by polymerase chain reaction, and designated them Matsumoto I (MI) and II (MII). Both
MI and MII were heterozygous for a missense mutation and resulted in the amino acid substitution of y364Asp
by His and that of y308Asn by Lys, respectively. We therefore compared the fibrinogen function of MI and
MII. Both MI and MII showed impaired fibrin monomer polymerization (FMP), which reflected the dysfunction
of the fibrinogen y-chain. However, the release of fibrinopeptide A and B by thrombin was similar to that of
normal control. The dysfunction in FMP of MI was much more prominent than that of MII. Furthermore, in
the presence of 5.0 mM Ca?*, MII showed nearly normal function in the FMP test. In MI and MII, both the
abnormality itself and its extent in all tests including thrombin time, prothrombin time, fibrin aggregation, and
functionally determined fibrinogen level were attributed to the impaired FMP and its Ca*" dependency.
Interestingly, two of three affected members of the MII family had an apparent history of ecchymoses and/
or hemorrhage, though the functional defect in MII was milder than in MI. Shinshu Med J 44 : 317—327,
1996 (Received for publication April 16, 1996)

Key words : dysfibrinogen, coagulation screening tests, thrombin time, fibrin aggregation test, fibrin
monomer polymerization
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#* 1 Fibrinogen Matsumoto 1 & % DFEIC KT 5 B ERE R
wm & HE H Sl xR (ST 6% TEH #iPH
PT#) 13.0 10.1 14.1 13.8 10.0 -12.0
APTT#) 29.4 26.6 33.2 33.4 24.0 -37.0
AT IV
Foe v VR (g/D 0.16 3.26 0.21 0.36 1.50- 3.00
ik (e/D 3.40 4.20 2.24 2.05 1.50- 3.00
TT/IMYX100(%) 4.7 77.6 9.4 17.6
b e v E VY
Ca 1 # vIEGMGE) 45.2 15.2 42.8 54.2 14.0 -20.0
Ca A+ vEhn®E) 19.9 9.8 19.6 24.7 9.0 -12.0
Ca(+)/Ca(—=)?»x1000%)> 44 .0 64.5 37.4 45.8
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D b e v R R
2) Ca A #+vEhn/ Ca 4 # vIEGM
%2 Fibrinogen Matsumoto II & % DSR2 B EMR A E
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APTT®) 31.3 32.8 34.4 38.6 40.4 34.6 38.1 24.0 -37.0
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b e v VIR (g/D 0.67 0.57 2.45 3.10 1.91 0.52 1.98 1.50- 3.00
Sk (g/D 2.46 1.90 2.96 3.34 2.00 1.68 2.26 1.50- 3.00
TT/IMVX1000%) 27.2 30.0 82.8 92.8 95.5 31.0 87.6
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Ca A # vIEGME) 60.4 55.4 14.8 16.1 15.7 71.2  16.2  14.0 -20.0
Ca 1+ vEHm&E) 17.0 17.6 10.5 11.2 111 7.7 11.4 9.0 -12.0
Ca(+)/Ca(—)?»x100(%) 28.1 31.8 70.9 69.6 70.7 24.9 70.4
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2) Ca a1 #vEhn/ Ca A # vIEGM
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N :normal control, M I : Matsumoto I, M II : Matsumoto II
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2 Tibrinogen Matsumoto I & Matsumoto IO b vy E Vit X %7 1 7 ) vERESER

A: Ca® 0mM, B: Ca?* 5.0mM

N: normal control, M I ; Matsumoto I, M II ; Matsumoto II
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ZEIE D Fhg iz 4 7Y vicie B E CoRFE 2
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WL, 5.0mM @ Ca o+ v EEHEINL 8-S &5
LWBEOoWTFRhERWTh, TTOZEL GEEH
Fdbohi, Lal, CaA+vEFEMLETT ok
WTih, M I, MI® 6ESE & cEEMET A
LW h DD, L MRMOEEYE b, M 1
FRD EF T Ca 1 A+ v IINFF 0L Ca 1 4 v
FERIED44.0-45.8% CTh otce = MIIRFRD 3
FEBICI, 24.9-28.3%Th b, M IHRICHIEL T
TT k% Ca 1 A VERIBHRAZERCH - o,

B SDS-PAGE &7z R%>»7RvF4vizd 3
Aa, Bp, yHOSTFENRE

MTI FbgSDS-PAGE 9 =zx8 v T myF 4
vk BRI, Aw, BB, y 80 3DV
Ebi, HFE, BELLRERANREEocER
BEH bR ®1) o —/FMI Fbg iz
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T, IEEAMELEUOFRD 350 v Fofii,
EHE vy # L b D FRESHK,00E -4 EHD A F
HEE v #) oFELRDE (H1), 4, MIo
EESTRE v S IER AR L 0 S 2 cigd
Lo s, JE v HIRE L 0 IS TR Ch -,
C 747V JRTF FHHEE
HPLC*HwCrev vtk b7 4 7Y /=75
FORMMBEERRN L, ZofE, M I, MII Fbg
&bz, FPA, FPB ot 350 CIXIER AR
EERLETD s - % (data not shown),

D T47) kRS

FAFBRADOFERZE 2 WiR U e SEIEAEIMM 0
EDTA ML C Ca v SmelRE L eRicikit 5
FAEEACW, M2 ACFRTL5M I, MIIE b
CIER ARz R L CE LWE T RS, Lo
M 1 CERILS BRI SHSEORIB I B bht, —
%, 5.0mM o Ca o # v FEM&M4 s 5 FARER
TiE, M I\ CIER ANHE & B L CEFo lag
time ®§8, 1203B0BEE IEH ANHOHI60%
BETHoTz, ~FHM Itk i, lag time i X
DE L GERERD, 1200% 0L RIEE AR
OWABHUIBETH -7 (2 B,

E 7«47 vE/vV—BEFEE

FMP 5B DR S 3 iwRk L, Ca 4 A v I
FMcktas M IR, EEANRELEL T, lag
time 2 LS ERL, BEEESHERRETLTW
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MI
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3 Fibrinogen Matsumoto I & Matsumoto IID7 4 7Y ve /v —BEARIE

A+ Ca* 0mM, B: Ca* 5.0mM

N : normal control, M T : Matsumoto I, M II : Matsumoto II

—FE M I T FMP 2 5E Th - 12 2b, lag
time, ESHEE, 0DBOBREEOVWTHhIEM I
H~n REOREChH T (H3 A
5.0mMoCad & vkt aMI o
FMP i3, BLHE, 00HoBRE - bwrela
AvIERME&HEL Y bHFE LI, LL, MID
FMP RIESE ASB L BT 5 &, mBELIETL
< b, EEANMECEED bR lag time b7
L —H, MIERLTENE L L TES
WS - o2, 309 OBEE IR & iE &
AYFAUTHD, CadAviRie s b IGIEER LR
L FMP &R L7 (®3 B

U =

PCR %43 U & T B R T IR0 RE e RIT
Ed ey, MEFO—EEBRCERT 7 I/ BE
R L BREs v Ay OFFEE, ChEFEEET2H#
B ORBASS I - &S h T 5, BRRK
EOMIE, WA EET S 2 floRE Fbg #5885
% PR L, Fbg OBEEREN S v HORE v #E
#L, FOBETMENRC L b Fogy 0 REERA A8
F 1L, EFliey£h 2 Fhrinogen Matsumoto
I: y364 Asp--»His", Fbrinogen Matsumoto II
¥308 Asn—->Lys® k4 Lo ¥364Asp L7 4 7Y
vz /< —OYoESRGCRIERTHD LS
T B p363 Tyr it L Tuvie, & DL OER
kB REEOWME RN TH B, —7, y308Asn
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vt Fhg 1= 2 # AT 5 gl Ca Eafifo L
SCH B y311-336 IR R WL T H B T D
o REREEM I & [F CE#TH % Kyoto 19,
Bicetre II'®, Asn--»lle & #i ¢ % % Baltimore [II*®
O 3FHFFICIRE ST %,

MO % & 38 BEREYETHTNTORE
Fbg'-19z 3\~ T, SDS-PAGE L X » THFRER
s e, WEFhAEROy#E LD 31,5002 B
2,000 FRAMETLCWA L EARESIR T2,
CHIZIEET § /8, X 0iEENES 5 WIRBTRED
7§ ERcER LB SDS-PAGE iistt %
BENBBEIHE < LBHRTH b, Fhgik Tt
Nagoya (y329GIn-->Arg) ™36\~ T b AR OB E
Nl TR T b, ¥ 1, y2T5Arg-—>Cys T H %
Osaka 11'®, Tochigi'®cit, EHOEEET I /R
DT 3 2 BcER Loz L2k b SDS-PAGE i
B HESOSHENEL b, HTEMMORERY
Felitme =0k 5 eHHE, SDS &7 ¢/ BRAED
EAT ORI » TET A LA BATI D,
Fbg A # ¢ % « - crystallin A*V & Salmonella
typhimurium @ histidine-binding protein J 2z g8\
THIEZR TV B, LL, MlLERLEL D R
M7 3 /o Asp 2MEHMN 7 ¢ /B His L
M I, MIIERFRABRKREED bR
Botee Lichia T, SDS-PAGE I L AR Z v 2
7 DBTFRIEIZH AT, HEOFTREAECRA
hABSHEHEYSET 501, BEOHSEDT 3
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#£3 7478y HERNEORED
Np ol Yl i b g
275Arg-->His Bergamo Il He T(A) © 23
LEssen He A 23
Haifa He T 24
* Qsaka Il He A 25
Perugia He A 23
* Saga He A 26
275Arg-->Cys Baltimore He A 27
* Morioka He A 28
CGC-->TGC * Osaka II He A 14,18
* Tochigi He A 19
* Tokyo II He A 29
275Arg-->Ser CGC-->AGC * Kamogawa He A 30
292Gly-->Val GGC-->GTC Baltimore 1 He B+T 31
308Asn-->Lys Bicetre II He TA) 15
AAT-->AAG * Kyoto 1 He A 14,32,33
AAT-->AAG * Matsumoto 1I He B(A) 5
308Asn-->Ile Baltimore III He B 16,34
310Met-->Thr* ATG-->ACG * Asahi He B 14,35
ATG-->ACG Frankfurt Vi He B 36
318Asp-->Gly GAC-->GGC Giessen W
319Asn, 320Asp AAT GAT Vlissingen He T(A) 37
deleted deleted .
329GIn-->Arg * Nagoya He A 17
330Asp-->Val Milano I He A 38
330Asp-—>Tyr GAT-->TAT * Kyoto 1N He A 14,39
337Asn-->Lys AAC-->AAA Bern I He A 40
357Ala-->Lys GCA-->ACA Frankfurt T He B(A) 41
358Ser-->Cys® TCT-->TGT Milano VI He A 10
350GIn-insert 15aa-351Gly
6588A-->G within intron 8 and
insertion of 45 bp between exon 8 and 9
Paris 1 He A 42
364Asp-->His GAT-->CAT * Matsumoto I He A 4
375Arg-->Gly CGG-->GGG * Osaka V He A 43

D« THFEAH
2) He!~7riEdtk

3 A IEEEL, B HmEER, T iR
C ) PSS & Ris 2R A3 5 S IER
4) 308Asn IHHINEE

5) 358Cys 7 A7 3 VS

R LT M TR L bR SET 5 2 & 0E
B i, Bz M izt s FMP &EE, Cad +
VO X Y RBERERELRD e, FAFoEEN
Baltimore "z W TRE S T\ 5, FMP HER
CRFAM I EMID Ca o A VKEEDE L,

M 11> y308Asn A EHFIME: Ca HiEH It % y311
~336"NIER AT VR T H B T Lk, M 10 364

JBREMROFERONS L E bR,

FbgM I, M ITix& b iz Fhgy 8o CEEMw 7
I EBERYETAENTH DT, BEAS Y -
=V /i, Fhg BEEREC T R 2RE L 2.
COER, ML TM I CiRFARBS L O
FMP Bz 8\ THE L WET 2R, &bk, &
NHORIEHRIZ Ca 1 + v HIFEMLIEE T, M1
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Asp HEEFME Ca SEE MM THB T EIL LB LEL
bid, y3647c & OEBAIMN: Ca FEEMM oA
B Ca o #+ VIS TSR HET 5 & L3R
Ve %72, FPA, FPB ofHigERER THH M I &
M I1Git, FA BB 3 FMP Bk o iR % ik
T 5, SEOWH IR LB, pH, NaCliR
B, RIS T\WwAHDT, MRORKERY
BRI % & & T B o 7o), M INIZHEAT
MI@%&ﬂ;D@TLTLb L, WREBT—
LTV,

Fi, PTH IO v v VIR RIGH LicHhRE
i Fbg IRk ofR L, FARRD BV ILFMP
sErOREREMmRLC, MIIKMELTM T zd\»
CTREOEENKE hote, —H Cad+VEEML
VRBED TT i, M I X b MITXOERL T
fodh, Ca A A v EFEMLRECR, FARRS S
WIEFMPREBcBg s hic X g, Mk
M I & b BRIt S hic,

73 IR B B BB TR X b B
E IR T\ L RE Fhg i, bhbhold 26l%
20 TR T8 TH B, ZD 5 Aatl, BSH,
v DS E R R, 9B, 30BITH T,
Ac S5 BL% BEIET HERIT395 i3 FPA oA
RINT 27, BETHBERELHE TS, i, BS
S S AATEAE T B EEI 5 Uik FPB o fite o3 KA
5, BETAHRERELET 5. AafHE BA#
B REET S FOMOER &, v RENEE
?%éﬁﬂm%wfmlwAﬁime@mm“
F#©, FMPREOETARD LD, Lind, ¥
ﬁmﬁm%ﬁférwoﬁﬁﬁuM7\/@wam5
BHIEEILTWS (F3)D,

y B RERE T AEROREHEREYTR IR LI,
30610 5 BIMFEROREFIARERS & H b B 2, I
% B UACRERIA 5 6, MRE 28 L i R 4 5, T
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