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Studies on Genetic Polymorphism in Human

Fibrinogen Gamma Chain

In the gene of human fibrinogen gamma chain, nucleotide poly(di)morphism has been
reported at eight different positions. Among them, nucleotide 2543 is the middle base of the
codon which encords residue 88 resulting in an amino acid substitution of Lysine to
Isoleucine. However remaining seven mutations are silent. We examined frequency of
genomic polymorphism for gamma chain nucleotide 2543 by DNA sequencing and effect of
the amino acid substitution on fibrinogen function.

DNA was isolated from peripheral nucleated cells of 11 healthy volunteers and one
patient with dysfibrinogenemia and the fourth exon of gamma chain containing the
nucleotide 2543 was amplified by polymerase chain reaction(PCR). Nucleotide sequence
was directry analyzed by Dye Deoxy Terminator method using an ABI 373A DNA sequen-
cer. The nucleotide 2543 was A in all 12 samples. We investigated gamma chain sequence
of a case of dysfibrinogenemia and found that the nucleotide 2543 was homozygous for A
but heterozygous for G and C at nucleotide 9380, resulted in the substitution of Aspartic
acid and Histidine. We conclude that Lysine at residue 88 of gamma chain is wild type and
Isoleucine is a rare mutation. It was also suggested that this polymorphism was not

responsible for the pathogenesis of the dysfibrinogenemia.
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FL®I

BETFER L, AEBEOKFNI22HUE
D, NESELERD S VIBRIETFR 2 R>F
BHEFEL TR, ZD5Hb 1208 Ehichl
THoTd, TOREIRRERICI AT
HHBRI D S RHECFEET2EE 2
5. oY, PCR (polymerase chain
reaction) ¥EIZ X D IR L /BB F 2 HIBREE
RiIck - THE L, oW ok GEFEED
DB DB LRIT 275 (rest-
riction fragment length polymorphism,
RFLP), 3\ MIIEFEZERS & EREER
FNCARRRRY 7 2 BEME D 7 m — TR AT
VAL TVEALE— a v BT LD
BT 5, WYBEFRERNAAM17Y) A
¥—vavERERACLRTWVWAY. R
bhbhi, 74 7Y 77 v REEDERD
REBGETEENTAD, 747V 75V
v 880 DNA SBER T OB 21T - 7. 4115
EDO7 I /By =2—-FYT59@O0=2V VD
1233 EF I B8\ T, ]G L BB OH
B L e\ BT 8 »FFEET B LW
Binkitole?® Thbd5H 7T A, »
b s 2 FvoffE (degeneracy) I X %
silent mutation TH b, 7 I/ BOERITE
LiWbDTHoiz. LrL, =7V 4D
2543% (GenBank OEFSICHETSH) 1%, y &8
BREEEDT I /BE 3 —FT5H53 FvohR
DIFETHY, TT=VOBHFTIXAAAT
y o v (Lysine, Lys), ¥ 3 voOBEHITIX
ATA ©41 v » 4 v v (Isoleucine, Ile) &\»
5, Bhote7 i /BYa—FT540T
Bote. bhbhbBHLIc74 7V 75 Y
RERER, ZOBEBREDKERNL y#HD7
I/BERNRBERTED, Z0SHIZE
LT, HEBSHECHEEE OBBEYRFT 5

ENEL ot TO-DR2HERRIC
PCRT=7v v 4 %EL, B5ht PCR
EWo DNAEERFIXERRET L. o
FER, v HBBBEEILLATT T =V ThH
D, BEEY L OBREALhWEETS
BTH oD THET 5.
MEE & UHE

DNA n 5Bt

DNA i, HARAFMBEZEI2H (EBFE1L
Bl, 747V /X vREELIA) oML b
SepaGene (ZJMiZE) 2B THREL . %
F,3.2% 7 = VT MY v A%1/10BMN LT
5 ml$kifaL, 1,500 rpm, 54EhEC4oREL
TeDb, MERFS %0.2%NaCl CHEZESE L
THRIMBMAHRE L. &DhARRE
P RBEIKIO0u] BN 2 CRETBE S
B, DWTIT =S VFEF T R— b 100ul
THRBEOT B &2 fTiot. £~z R
R b, BEFRITO0u! EEEEEF PV ¥ 24001
iz CLOM BB L <BFL 7= © 15,000
roml0GEEL L. EBEEFHFLVWF 2 —7F
e D, KEBDO/10FOEMRBEER & FEO
AV TR —EEML 2~ 3 5B RN
L ¢ DNA % 24, 15,000 rpm105-fE=s
BRTELLA BH5h7DNARKSLE
0%= s /- 1mlEhmzx cCEFML,
12,000 rpm104 HiEE R <30 L C8EE L .
LEREEE, 10~ 155HB%5 %R 1L %,
Tris-EDTA &% (pH8.0) 200u1 &M L
7o. DNA D& 1260 nm i< 317 % BHE X
hRDI.
PCR iz & % DNA 1218

y2543F H&ic= 7 v v 4 % PCR THIF
%78, Cyclon Plus DNA Synthesizer
(Millipore #£) % F\v-T20 mer D # Y = X
7VvAFFEAERL, 7714 ~—-¢ L
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sense primer (X5-TTTCTCTTTTAGTA-
TGTTGC-3’, anti-sense primer X5’
-TCAACATAATCAGGCATAAT-3¢ L,
£ %% Oligo-pak ET ¢ L 7. PCR Kk
W25 DML, 10mM  Tris-HCl $2HE%

(pH8.4, 1.5mM Mg** % &), 81 ug ¥
/7 & DNA, 0.6U Tag DNA polymerase,
£ %200uM @ dATP, dTTP, dCTP, dGTP,
ZREN02uUM D 1D 774 <=4 L
7. PCR & DNA thermal cycler PC
-800 (Astec ) # Fv>, 93CT3HmEL
#, denaturation #93°C 1 43, annealing %
50°C 1 4r, extention #72°C 1 4 D 4tk T40
A2 AT, B PCREYWER 2%
7 & a — R T Tris-Borate-EDTA #ZH&,
pHB. 0 FAWVCESKHE L7=. BiYD DNA
Ny VbzrovaTe<A FTQELCY)
Hh L, Geneclean II (BIO 101 Inc., 77
2v) X VERLC, EERIBITEOH%
M (template) DNA & L7z, %72, 74 7Y
27 v y8BoL& DNABERIIZHEF L
74 7Y 7P VYRERED 1 EFIIOWTIE,
YED=7 Y v EIBIET DSOS T
1 =—%ER L, FESCREL CERERTIZ
fEMT L7, 2543, 4301, 4718, 5817, 5823, 9346,
9494, 9496 8 # i3 XT D nucleotide 122
WOAHE R B L 7.

DNA I8 EEES o fgef
DNA¥ ZEE %71 o ¥ X Dye Deoxy
Terminator # (Applied Biosystems #: Taq
Dye Deoxy™ Terminator Cycle Sequenc-
ing Kit) itk hfT-7%. 50~300ng tem-
plateDNA & L CZzhZ iy 0.2uM @ P
CR7 54 ~—D—HoHxEER L. BIG
X denaturation #96°C 30%, annealing %
50°C 158 , extention #60°C 4 & DEAET25
B A7 1fTole. PCREBEZT =/~
rRrAAACEDHHL, BREBEMN
"EDTAO0.66ul & &4 A7 & F3.33ul IK B R
L. 50BRFEHBLO6XEV 727 VAT 3
Fradifsks LTBSKEIL, ABI ##
D373 A DNA sequencer %\ ~T DNA ##
WMiafroie.

&R

74 7Y 7y HD2543% 1 E 121261
DFTNTEBWTATH -7 Tihbb y 84
S8 EITAAAT=2—F &K Lys ThHo-
to. =7V V4 DEFOMOEIAEFIIT Rixon
5%, Chung »%, X 3HE&L—FHL Tz
(Table 1). ¥%, 74 7V 7 ¥ v y§ing
DNA EHEEFIEHET L iz 1 BlicounTid,
8 AFTDEWEIZTh L, 254325A, 4301243
T, 471853G, BH817H A, 58234°G, 93462°

Table |  Nucleotide Sequences of exon 4 coding for the gamma chain of human fibrinogen

2510 2543 2556
Rixon, et al ATATGATAGACGCTGCTACTTTGAAGTCCAGGA|TIAATGTTAGAAGAA
Normal 1 ~11 ATATGATAGACGCTGCTACTTTGAAGTCCAGGAIAAATGTTAGAAGAA
Dysfibrinogenemia ATATGATAGACGCTGCTACTTTGAAGTCCAGGA[AAATGTTAGAAGAA

2557 2603
Rixon, et al ATTATGAAATATGAAGCATCGATTTTAACACATGACTCAATGATTCG
Normal 1 ~11 ATTATGAAATATGAAGCATCGATTTTAACACATGACTCAATGATTCG

Dysfibrinogenemia

ATTATGAAATATGAAGCATCGATTTTAACACATGACTCAATGATTCG
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Table 2 Differences in nucleotides between our genomic DNA and the published sequences cording for the
gamma chain of human fibrinogen
nucleotide sequence

position in genomic DNA in cDNA
no. Terasawa  Fornace Rixon Chung Marchetti Iman Kant

codon(AA) codon(AA) codon(AA) codon(AA) codon(AA) codon(AA) codon(AA)
2543  AAA(Lys) ATAle) AAA(Lys) AAA(Lys) — —
4301  CCT(Pro) CCT(Pro) CCT(Pro) CCC(Pro) — —
4718  CAG(GIn) CAG(GIn) CAA(GIn) CAG(GIn) - -
5817  GGA(Gly) GGA(Gly) GGA(Gly) GGA(Gly) GGC(Gly) -
5823 CTG(Lew CTGLew CTG(Lew CTGLew CTC(Lew CTC(Lew —
9346 GGC(Gly) GGC(Gly) GGC(Gly) GGT(Gly) — — GGC(Gly)
9494 CTGLew) CTG(Lew) CTG(Lew CTALew — - TTGLew
9496 CTGLew CTGLew CTGLew CTA(Lew — — TTGLew

AA  amino acid
underline . nucleotide of disagreement

C, 94942 C, 94962°G T H - 7=(Table 2).
LoL, 9380FBDEENGECED~T R
ThHol.

EE

By 7 & CRIFRABMEERIT S o
W B 3500~ 6005 E 1 1 BOEIE TAE
THEVHBRTWEY., ThALOHBEHAED
BHICE RFLPE S b - L bBETH S
EBbhs. Thidds 1IEEOBER,SE LD
B 1) B HIRBE R R B I 2L 2 5 %
58468, EFCEMNCAVLhLHETHS
B, DX D e BRI A RET S HIRE
ERLOPBERTEhIZ ETHSB. L
Do T DBE TR, WBEETFERN A
17V EAE—v a VEE, WNIDEGETERP
HEIEE:, 5\ 2, DNA EERSIFETE R L
PLE e H. DNA BEFFIBTED X 5
I, EEREERIIETT22L3b 583
WERIHETED 50, FROEH R &,
2R MAETEDLZ L RENLD, KBOKK
AT L L IEEETH B, L T HB, 2543

ZHOEEDOERRH T X BHIRBRITA
WiIEEhTwkwZ Eab, RFLP X 37
BERBWSZ EIIRTETH - .
bhvbhix, 74 7V 7 ¥V EEEDRG
TN T 5 hich, v 8 DNA BERT
ik, MEZBEOTR—HBIIIIHE L%
BHLA*9 Zodio ygH2543% 0B 6
7 I VBEREYHEIER (I ARV R) T
Bote. 747V 75 DBEEEOWT DR
RAHEL ORI hTEIH, BEEERF T
WERAARL RS, yEHOT I Rimik
BB T A 8RR L OBE S B b AT
W 2o X 5 TR B TR, 74 7Y
VOBRIEEREEY O y HOREN
Bbhic7 4 7Y 7 ¥V EEEDOBETEN
TTOTNWL LT, Z0 y8Ie7 3 /7 BE
Rt BEFLAIFET D LR, BY
AL ARET B ETRERBEL -7, L
L, HARAFEMBE12F]DEF2 AAA D
Lys Thotcl &b, BRADHEIX
AAA D Lys A — By 7z # 4 7 (common
type) T b, Rixon DIEIC K b Rk



74 7Y 7Y y BB B EET LB ORE 35

ATAo lle X ¥ iz s 14 7 (raretype) T,
FOMBBEE IR TIEWL D EHAIZh
o, i, 74 7Y 78V EEIETII380F
BolEEOBHRE, THITH> ~7 mEEK
THH7 I 7VBEEIELICEINTE
DD, Lichio T OEFOBEERE L v
8EET I /RO LT L OBIE R b D &
Ex bRl Tk, ZoEEDEWYRET
X AHRBREIRELIA TRV &b
b, ZOWAOEIED HBIHE 21 H T
5T LR TH - e,

i, y 804 DNA EEMY| 28T L7
74 7Y 7 VREECERICE T, BR
EBRTHECE LA LN T HFTE DK
T, 4301% B 53T ¢ Marchetti 52, 4718%
B G ¢ Chung 5%, 5817% H 23 A T Iman
B%, 5823 H 3G C Iman 5%, 9346F B2
C ¢ Chung %%, 9494% H »°C ¢ Kant 59,
94967 B 2°G T Chung »%, & OAR—FKHFH
HHhiic (Table 2).

747V 77V, Aa, BB, yo3%EHE
DT F FERTCHZS — SES TN
h, IHbILS—SHEBT2EERELBEL TV
%, BE B RIOMEOEF M
mE 2 v 7 Thb. HFEORETHENEAM
DEHIZEE, T DNABEEEZIS Ligw
CHLPZINTER EhboRITA
adl, A 296, A «312, B 162, B £296,
B 5448, y88D 7D 7 3 / Bz >\ TEIE
FL&£MoHENL LS. R.E.Baumman %
DEFIIZ L % &, 110BI(EAT0R, e A= v
730%) wRdHHBEME R, A a312Ti
Threonine,/Alanine #30.76,70.24, B (448
¢ i Arginine, / Lysine £30.85,70.15T & -
. UL, ShbDBIETFLEELRITT 7 4
TV v O REEENDEEITH LT
THZLRTERholc BT WBY. A

a #, B g3~ y MOBBETFERND g
VWU, yBERT 4 T VOERARE S TE
B r b o TWAB L Bbh b, 1,
y 84 silent mutation % 383k T X % IR B
FrRBEToERTERE, 747V F
v DBIEF4E Y, £O RFLP ofi s frie
& o TIEADBA s LIHIATE A REd
BELTWBLDEELLNS.

Fe®

H A& AJEMgE 1261icoC, 74 7Y 7
7oy A8 ED 7 ¢ 2 B0\~ T, DNA
EERPIOBEN 21T\, TOBEBETLHE L
L7, &PE b AAA T=— F ShicLys
ThHote. BAADE AL, AAA D Lys 53—
BB 7s 2 14 7 (common type) TH b, Rixon
LOWELLATADIlex T hicg 17

(rare type) T, ATA oHBHFHAE ITEDC
P o LHERII e, Lichi» T, y 8488
BENAAADLysTH B 747 ) 7 7V
REFECR, 74 7V VEAREORRZ,
y B88EREDBE T LT L 5 H D Tikig L
ZEBBLME ST,
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