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el S2=0|=8 FHEAZ| Alab0l-Thr SHHO0| Z 24
5 flanking ¥% 7MY 79
dAF 49 3 EgEved Z2Ese @4 SgxveAd g9y 4 =Tt
o]l 7+As) hypoplasminogenemia) ¥ &z FAloly Zg =

(
O]*Joi St Aeke o dEg A =AdE S (dysplasminogenemia
AT 19961 Tsutsumi <= Y21 125 7HA] 158 4
ﬂ o)A AT S e E A AFoA Ala601-Thr E<dWel7F 118 7t
A94%) A FAEP o o] F 27%0lA FHdFol sWrEs Hag up Qlvh Eg
Kida 52 d&delA Eg=n A F32ke] 5 flanking F91¢ @71A4<E &4 23},

[oN
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Lo
U
)
>
Ho
oft
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A2 824 I ¥ (haplotype IDe 2t ow Fd24% I &3 Ala60l-Thr &<
Hol7h Aol e AlAFEA T

olo] & AT gl AT A 477 o (F 291 o, o 186 o, H A= 61
A3t A 57 o (F 29 o, o] 28 o], W A® 50 A)E Ao HPon &

S e PAEAA A 223 o, ¥4 165 o, APANAAZ 36 o, W2E
o, u%l*—”.;ﬁ 12 o, o9 @335 8 o B e x4 A3 14 ool

= STACHROM®PLG (Diagnostica Stago, Asniers, France)< }

(colorlmetrlc assay) 2.2 ZAsle] AZgRv|=AdE sxEs HAANEG

2, ©
mﬂ
o,
1r

=
2z
e 2R oo
‘E [o_ﬁ__okomlkl&r}i
FUom e po T ofy

G2 A8% BA4E PoR Fezvnd FAFS 4G A3 4 Tt 3
e F98 o gEdxv=AdFer Aagn 4B =A8Ee oy
Tsutsumi 5(1996)¢] ol wel 45 4714924 Adske] Ala60l-Thr E¢1Mo]

S A E 1 FnudHIE 40 2]$F RFLP (restriction fragment length polymorphism)@®

stolslgdth. w3 5 flankingF-919 A2 S Kida 5(1998)¢] #Hd wet d714d

w4 9 RFLPE Al&ste] 1233 Ala601-Thr Eddole] AAdAAdo #Azsto] th5
[e)

s AT 23 A4 b= AZH=r=AdF
= W ddF St (n=477)0l A = 40 4 (84%)7F AEE=

A8 5S Hel 40 doA] Eehz=v s ddxE
T 15, = (t-PA, urokinase) AS & 34 292 o3t

| 2 A
gtzn=AddTe AT 20 AG0%)= oldEdt=rmAdTe) el st



wetA gl FdF TS G R g o]} E

3. o)dETHAEn=AEF 20 oolA Ala601-Thr
(80%)oll A HAHAT. Fh=xlol A Ala601-Thr &AW o]
34% (16/477), AA Aol A 2.9% (16/534) %2 FH = A
e Adg 223 o 5 8 9(35%), HAA 165 d F 5
o % 3 <l(8.3%)°] AL}

4. 5" flanking 99 97149 % PCR-RFLP #24] Ay A I ti@edx Hlzs=
Ala601-Thr Ed®Wo] FATFoA 05313082 SA o9 0.13799] #Bldte] F<atA
=4t (p < 0.0001).

5. AAt 57 &} A EWM AT 22 o oA A &3 5 flanking F- 2 F71A
A Ay g VI ¥ 14 d(24.6%), I/ & 43 o(75.4%) % 0. P7d5 o2
VI & 12 <(545%), I/ & 10 dl(455%)9] +EXE B ol#fd Fx3 *xe A
ol= AT Fgk Aol7t o] 5 flanking 9o FAFo] WFEHAS Fd
U= AAFeEA T (p=0.0110).
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ol gel AW TR wW B GAFolA olgFazuedze WA NEL
42% 9 2™ o] F Ala601-Thr EAWol&= 80%° H2 WE=E HAESI wpebA =
NAE BAZFHANA D Febzvlwee] Ao HAF Dastn] ol 4Eeh=n| A
dzon Awd 49 FAA AAE @ =dvel P Py Ao AzHTh
GF OS we APAn Bl S PR Faze BALFAGZA B
J% At By Ao Yz

¥ += T . dysplasminogenemia, plasminogen, mutation, polymorphism, Korean,

haplotype, thrombosis



T Qlol M Z2t=o|H FXXALL| Ala601-Thr S0 A A 1}
5’ flanking ¢ HI7IMg #d

o

<Az & E & >
AA e ek o st
of & &
. M B

TUAd EE AU AT 34 B FHH a9l o3 4wy A4S
o] dAstel Afrga Fol 5 ole @9lel os wyH !’

o] T AfFAEd FAEAE odAHFAYS, Ee=v A (plasminogen) A¥F,
plasminogen activator inhibitore] <77} vt Zeh=v e A@E S5 4 S F3)
g7 A A e AEZEEv A8 S (hypoplasminogenemia) @ &9 &2 A /g 0]
v EFgzveAle] Y)solder AR fAaHE odEdEv=AEE (dysplasmi

-nogenemia : dysPLGemia)2] F+ 714 8o 2 FEHC}
Zet2v=Ale Zhofl A AJatkE " f3fol A Fas TS Fhe
(plasmin) ] A=A =A 92 kD] @ gekwjoln 791 7§ ofrjiitow G4 o
ATH Zg=we A E HFrihsdo Axetd ghulo] R F
, e A AFHA, =445 9 2

=
[e) L
A A9 (ligneous conjunctivitis)e] =&}
4-10

ol
-

=1 2= 535 kb9 A7IZA4 19 719
3 18 7o) JEROR FAH Uk’ oY F FHAY tGEFd Edwolr) Ze=
A APFS fetn] dAF] JFAARA A et

oA 7] Q]=ell A #EE ZEhzvnAdl AYT B FHAe] ooz AE
codon 9, 19, 128, 216, 355, 513, 572, 597, 601, 675, 676, 7325 ¥3t3+ 12 & o|4< A
ZAWole} 2 Fo Aol Al EA B ®@ oup Yok’ 19961 Tsutsumi < UE-Q
129 74, 164 o9 Zezn e Aaxgs #4% 23, AP35 3 7HA, 5 do] &2
sk 125 7HAl, 158 o7} ol g ZeEtzneAd T oz uth4E AA ST o] & 118 7}
A(94.4%), 143 1(90.5%)l A Ala601-Thr & Ho]7l #AZHJon o] Eeo] H

ol :t °
r>~l



21o] 266%0 A A ZFo] TuwrE S wisk np glch
e 199849 Kida 5& dRelojA] Zet=nwal G212 5 flanking % <] Oﬂm
A Ax 6 M9 A7) (469, -413, 389, -245, -18, +10)ell WiF FHAF T 2 1D

#Ae 7t fAAGe) B2 D gHAA vlgol A7 S wnd u} 21t
7k obU et Ala601-Thr Edwiel7k 448 1 7 dabdo] odge AAsgt”
oo ¥ ATdAE 2tE FdF A yPor @Y TP Y F
A¥5E Holt @AM Ala601-Threl Ewols HAlsta wldae] 5
flanking®-919) FA49< F9stat stgem FA] Alab0l-Thre] Edwelst 5
flankingF-9 o] A28 BAAPES BHea s}

ME o p

>
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o
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1. AA

7h %

87 57 of (F 29, of 28)9F AT ghA 477 o (F 291, o] 186)F W o= st3l
U A AEEEs 10-74 50£18) Allew, ddF A2 16-92 (61+14) Al
Atk ST B A AL (223 ), HAA (165 o), AFANEAT (36 o), &
ZedHAAEg (19 o), AAA (12 o), g9 265 @ o) 2 7e dd4 2 (14
o) ol Atk

L A

A3 dHdF kAol A sodium citrate (0.13M)2 ©2 A o] & 45 mLS
A ste] 3000 rpmel A 15 &3F YA EEste] d4ARZ2AdG S Bt @42 o

3 70Co Ws ZAstgon Zx Yo Wy oA DNA isolation kit (Easy-DNA Kit,
Invitrogen, Carlsbad, CA, USA)E ©]&3}% genomic DNAE FZE3ste] g3t 70T
WE By
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e

gzueA 82 S =4

Zoh=m Al gj’*éEt X}%% 7171 STA (Diagnostica Stago, Genevilliers, France)
o} AJeFel STACHROM®PLG (Diagnostica Stago, Asniers, France)S Ab-&3}e] ]2
(colorimetric assay)2-& —f—xé st AT

ArLY] AUEs 57 AAA 77 31 3] Alsste] 1.2%, 1.9% (C.V)ollom A4
4312 70-130%°] Lt

N

w
i
)
[N
d

=]

et
ol
ot
e,
A\

g

EdzreAdl FHAS F O 7HA W er uiro] Aldetslv dF W E HEH Ay
(turbidimetric immunoassay)< ©°]-&3t9 o HAloll A& A2 N-Antiserum
Plasminogen (Dade Behring, Deerfield, Illinois, USA), 7 A}7]7]+& Behring Coagulation
System (BCS, Dade Behring, Deerfield, Illinois, USA)°| &t} o & ®HIHE 1H o ghaky
(immunodiffusion) 2% Human Plasminogen 'NL’ Bindarid" Radial Immunodiffusion
kit (The Binding Site Ltd., Birmingham, UK)E A}-&38} %3t}

WA HAe] A= A dAAdA 10 3 S48t 1.5%Y CV.a4s Hio
o, 2 HA 4 s 72 10 3] SA4ste] AAEE 32 - 56%9 CV.4= BESv. 4
A A= 7.0-13.0 mg/dLe] At}

4. Ala601-Thr Aol HAL
oA AN DR

Tsutsumi  5(1996)9] el wek thga o] HastHth” & 1594
Ala601-Thr & WelE A5 $38F4] genomic DNA 100 ng¥ sense, antisense A
93] 50 pMol Tag DNA polymeraseE % ©] denaturation, annealing, extensionsS Z}7Z;
94T, 52T, 73TColA 35 3] FTE319 2, sense AlFA = 5 -TCTGGAATTCTGTAC
AATGGAGCAGAACAA-3', antisense Al&A| = 5'-CCACGAATTCATCTGTACTGTG
TCTTTCTTCT-3'& At&stddth. T% g DNAE QIAquick PCR purification kit
(Millipore, Bedford, Mass., USA)& A}F&3te] AAsFon H7|AEdE42 Dye



Terminator Cycle Sequencing Ready Reaction Kit with AmpliTag DNA polymerase
(FS enzyme) (Applied Biosystems, Foster city, CA, USA)E A}-83}lo] Perkin-Elmer
9600 thermal cycler®t ABI PRISM 3700 DNA analyzer (Applied Biosystems, Foster
city, CA, USA)E o]&3to] 433t

1. RFLP (Restriction fragment length polymorphism)

Ichinose 5(1991)9] W o=z Algsltt. 3 ¥ DNAE Tag DNA polymerase, A
A ¥kg E3tlle] Y3l thermal cyclerel A %——3—‘8}912&1, Ak &4 FnudHI (New
England Biolabs Inc., MA, USA) 6 unit ¢ 37C, 2 A7 WreAA ZAFJE #53FA
Iq_.li%

5. 5" flanking %919 438 (haplotype) 2 th ¥ <l x}(allele) o] &

= 1 A FHaAE 57 flanking 919 FAE B dHJAAS] HE&S S
$18lo] Kida 5(1998)¢] W ez 714 %4 2 PCR-RFLPE A &3} ch”

CEEICHEERE

PCR &Z2 100 AA2 genomic DNAZE sense primer 50 pM, anti-sense primer 50
pMell Tag DNA polymeraseE 9] denaturation, annealing, extension= Z+Z} 94°C, 52
T, 73ClA 35 3] FFadom, AFEH AlAl= sense; 5'-GGGGAAAGATTGATG
TCTTA-3', antisense; 5'-GCATCCACAAACCAGATAGT-3'& A&&AY. =Z3
DNA+E QIAquick PCR purification kit (Millipore, Bedford, Mass., USA)=S A}-&3}]
AAstF o A7 LEEA L Dye Terminator Cycle Sequencing Ready Reaction Kit
with AmpliTaqg DNA polymerase (FS enzyme) (Applied Biosystems, Foster city, CA,
USA)E A}83}9] Perkin-Elmer 9600 thermal cycler?t ABI PRISM 3700 DNA
analyzer(Applied Biosystems, Foster city, CA, USA)E o]&3to] ®A &) 57
flanking 5919 Fx38e -169, -413, -389, -245, -18, +10 bp 6 /| 9 d71= &
zhat ot



1}, RFLP

°]2 Kida 5(1998)¢] Wi & PCR-RFLPE <183t AlwkAl= sense; 5'-CAT
GAATTCGAAAGATTGATGTCTTATAACATAATT-3’, antisense; 5'-C ACAGAAT
TCCATGGCATATGTATTTTTACTAC-3'& At&3tsion PCR WS dA7|ADE4
I 2o o g Agsdtt. 53+ %H genomic DNAE Tag DNA polymerase, primer,
Hk3- &3gtolle] YW Thermal cyclerdl A SZ3sdow, #|3 &4 Al (New England
Biolabs Inc., MA, USA)E ©]&3}lo] 37T, 8 AIZF ¥t8-A]7 A3E #5353

A3t BAF BATe] Febxviwe BYEY AolE t PA EE o] 24

th. Ala601-Thr EARole} 57 flanking 919 FHF e ARHE Jto] Ao A
\=]

g A aAsto



AT 57 ool FAE ZhzveAde] FAEE 78-129% (Fif; 103%, F+=H A
%o A3 A 477 o B 22-149% (B3 95%, FeA2L; 20%) =
A oo A 2Fol 7 ATk (p <0.0001, t AA) (table 1).
Zetzued S5 we 4 S ATHE (<K80%), AATAHE (80-120%), LT
S B2aS u, AdTe AGHE 1.8% (1/57), A4
T 964% (55/57), LBAE 18% (1570l dAZAILe ASAHE 44%
(21/477), AL 765% (365/477), 1ZA%E 191% 91/47TN= 2zt 82 FA L)
oA feog zol7k AT (p=0.0021, 7Fe] o] AA) (table 2).

Table 1. Plasma plasminogen activity(%) in normal subjects and patients

with thrombosis

Group n Mean=SD Range
Normal 57 103+11 78-129
Thrombosis 477 95+20" 22-149

*; significantly decreased in the thrombosis group by t-test (p <0.0001)



Table 2. Distribution of plasminogen activity levels in normal subjects and

patients with thrombosis

Group
Plasminogen(%) - Total
Normal Thrombosis
<80 1(1.8%) 91(19.1%) 92
80-120 55(96.4%) 365(76.5%) 420
>120 1(1.8%) 21(4.496) 22
Total 57(100.0%6) 477(100.0%5) 534

*; significantly different between normal and thrombosis groups by
chi-square test (p <0.0021)

= 3k 40 oellA EHet
V/} Sdhzv A o] HaE A5 20 o(50.0%), B

&4
2 A gYdFs S5
A = Z=U1s A 9-7F 20 91(50.0%) 3 T}

g Ee} o] By A 20 de WHA 23] Ay FoEved g4 9 @
dFo]l frad F Ade FHH 291 1 #EF, 4T3 g ST, e gE
(t-PA, urokinase) AF&9] A Fo] Tt AL HAE Holu A= AY
e T7HE HQ 20 d& o)dZetEv=Al T FEStArt (table 3). ol FAF
S 477 o T 42%° et om, HA thdt 534 ole] 3.7%0l s AT



Table 3. Distribution of plasminogen antigen levels and Ala601-Thr mutation

in patients with low plasminogen activity

Plasminogen Ala601-Thr mutation(%)

) n (%) ) "
antigen Negative Positive
Low 20 (50.0) 20 (100.0) 0 (0.0
Normal or high 20 (50.0) 4 ( 20.0) 16 (80.0)
Total 40 (100.0) 24 ( 60.0) 16 (40.0)

7 QAN AREA L o] 88 Ala601-Thr o] @4 23}

ol dEet2n =AES 20 dolA o 15 W

o (80%)ell A Ala601-Thr =AW olE sk
kA Ala601-Thr EAWH o] SN &=

gt A= 34% (16/47D) . Ala601-Thr =A™

WARES 7|22 ZArtste] 00146, @S Ao wAANIER AEds de

0.0171°] At}

. RFLPY] 93k Ala601-Thr S ¥o] el AAl 2}

A7 G EA A A E Ala601-Thr EAHo] FHxZS RFLPE A &ste] #9ls
oh gk Gl 57 dlof A gl o3 AFHEv AT A A AVIAEE
A 9 RFLPE A 330y Ala601-Thr =dHol+= SAEX &9kt} (table 3).

Fnu4HI endonucleaseE ©]-&3% RFLPE Aldldt A3t A4 DNA Aol A+ 360 bp
7} 230 bpet 130 bpE Yo Hou Ala601-Thr A ¥o] <A DNAE 360 bpell W
=71 YeElES B2 HAAF 23 Ala601-Thr o] &4 16 o= =5 360 bp, 230
bp, 130 bpel W=7} BF e o]FHEA (heterozygote) FdolR o gt
230 bpet 130 bpwt W=7} YeEPA AT (fig. 2).

_10_



Thr
Val Leu Thr Ala Ala His Cvys

STOTTGAC TCAC TGCCCACTEC

vVal Leu Thr Ala Ala His Cvys

(T ETT GEROCT G T GOCCCAL T GO

Fig. 5. Detection of Ala601-Thr mutation in the plasminogen
gene. DNA sequence of exon 15 from the patient with
dysplasminogenemia (upper panel) and a normal control (lower
panel). A heterozygous abnormality was detected from the
patient with the G to A mutation.
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1 234567 8 9 1011121314151617

o SR TFRTETT
130 bp

360 bp -

230 bp —JE 3 Al } 1

130 bp

1.2 3456 7 8 910111213

Fig. 2. Results of restriction fragment length polymorphism
(RFLP) for Ala601-Thr mutation in the plasminogen gene.
Agarose gel electrophoresis of FnudHI digest (360 bp into 230
bp and 130 bp) of patients’ exon 15. Lane 1-8 and lane 10-17:
patients with dysplasminogen. Lane 9: 123 bp ladder marker
(Gibco BRL Life Technologies, MD, USA) (upper panel). Lane 1,
5, 9. patients with dysplasminogen. Lane 2-4, 6-8, 10-12:
patients without dysplasminogen. Lane 13: 123 bp ladder marker

(lower panel).
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Table 4. Detection of Ala601-Thr mutations in patients with thrombosis

and hypoplasminogenemia

Thrombosis n Mutations(%)

Coronary artery obstructive disease 20 8(40.0)
Stroke 9 5(55.5)
Deep vein thrombosis 4 3(75.0)
Pulmonary embolism 3 0( 0.0)
Multiple thrombosis 1 0( 0.0)
Others 3 0 0.0)

Total 40 16(40.0)
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4. 5 flanking £l 2l 57 & (genotype)t Cf 2 21 Xk allele)2l =

—

5 flanking 9]¢ @A}A]XWAA 670 1% -469, -413, -389, -245, -18, +10 bp<]
71948 4 234 A 18 (ACAATC 2 I 8 (GT,GGGT)e fH8e A4
ARon o5 PCR-RFLPZ gt Az Edwo] A+t (/1 F: 3 o, VI I 11
o, /I &: 2 o3t A4 I/ F: 0 o, VI &: 8 o, I/II &: 21 d)ollA 23 &
x99 AolE YEAT (p = 00002, Fho]l 2#o] HA) (table 5, fig. 3). &3 A=}
&% A (1§ 05313, IT §: 04687), &4 (I F: 0.1379, I F: 0.8621)°l A <]
g kel & BT (p < 0.0001, ?}Ol 2ol HA) (table 5).

Table 5. Genotypes and allelic frequency in 5’ flanking region in patients with

thrombosis
Ala601-Thr Genotypes(%)” Allele frequency’
Mutation /1 /11 /11 Total I I
Positive 3(18.7) 11(68.8) 2(18.5) 16(100.0)  0.5313 0.4687
Negative 0(0.0) 8(27.6) 21(72.4) 29(100.0)  0.1379 0.8621

*; significantly different between groups of positive and negative for Ala601-Thr
mutation (p = 0.0002, chi-square test)

" significantly different between groups of positive and negative for Ala601-Thr
mutation (p < 0.0001, chi-square test)

_14_



872 bp—
713 bp—

159 bp—

1 2 3 4 5 6 7 8 9 10 11 12
e 1721 VA VA R VA A I/

Fig. 3. Results of polymorphisms in the 5’ flanking region of the
plasminogen gene in subjects with Ala601-Thr mutation. Agarose
gel electrophoresis of AflII digest (872 bp into 713 bp and 159 bp)
in 5 flanking region of different genotypes from patients with
Ala601-Thr mutation. Lane 1, 3, 7, 8 genotype I/II; Lane 2, 4, 12:
genotype I/I; Lane 6, 9, 10: genotype II/II. Lane 11: 123 bp ladder
marker (Gibco BRL Life Technologies, MD, USA).

5. 5 flanking F22| A& zhydSHEetntol 4ty

Y 14 9(24.6%), /I & 43 oA(754%)9°o™ s 3
I % 10 U55%)9] 222 weith oldd FHd wE Aol 4
< 2

Aol 7} glo} 5’ flanking #9119 frdde]l wAEHW AN o] Y 2 By
(p=0.0110, 7}e] 7o} AA). E& FAF] wet Seh=vwes =2 4% A3

_EL
(

I/II 8 (n=53)2] H + EFHAX(SD)+= 102 + 11%, I/II & (n=26)< 96 + 18%°| &
m ol BEAAHOR F93% 2ol At (p=0.0791, t FA).

Lo
o
N
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Zgt=v) =4 (plasminogen, PLG)S Af4 £330 8 9&dS 3= Zg=veo A
TEAEAN AZHRN=AAS T 75 ol oEFstxRveAd T Ay A
, - 10-12.23-25
Z, Zokg ZAutel 2o WAl JEFS F= Ao g Yol 7

Ao A= PLG Frankfurt, PLG San Antonio, PLG Amsterdam I, II, III, PLG
Maryland, Maywood &, &LQlolAe= F=2 dEQloA Hiso PLG Tochigi
(Ala601-Thr), PLG Osaka-II, III, PLG Nagoya-I, II, PLG Kagoshima, PLG
Kanagawa-1 59| o]A4Zgt=u=slo] ®iEo] glon o] ¢o|x Ser572-Pro, Ala620-
Thr % Ala675-Thro] o]dZet=n Aol A Ut ol& o d&EFe=r=Ads 7H
Sape] QTS 7] iS5 e A9d T SAE UsWAY F5AU A5=
o] T} 39-2126-30

E3 Kida 5(1998)¢] PLG 34 #+9] 5 flanking 5919 A7IAEEANA 6719 4
7128k (=469, -413, -389, -245, -18, +10)& ¥#ato] Zeh=w=A fatel] Wi |
2 @ Fel doem FHdE I Ala601-Thr EdWole] daAol & & Aes HiLgh
up QP 2 el s FelzunAe Vv 2 Ao 9FS M)A E EdW] F
Ala601-Thr EdWelet 57 flanking 7912 @71Agkel o3 HHFAA ] g A
= A8kt

g 57 oot AT Ak 477 Aol FAI ZehzveAde] dAdE= dHT
AT (95420%) A At (103+11%)°ll Hlsto] frolatAl st AS & & A}dH
(p<0.0001, t-#A). AA At 5 40 oA (8.4%)NA 70% ©olste] Astd GAHAEE HA
AZetzneAd o aigetlon Zet=veAd s SAHT Ay 20 oA F
AFe] AasE BooW o2 BF AZd=reAdldse] 5% aqlql tds +d
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Abstract

Detection of Ala601-Thr mutation and polymorphism in the 5" flanking region

of plasminogen gene in Korean population

Seung Moo Lee

Department of Medicine

The Graduate School, Yonsei University

(Directed by Professor Kyung Soon Song)

Plasminogen (PLG) is a key proenzyme of plasmin in the fibrinolytic and
thrombolytic  systems. Congenital deficiency of PLG (hypoplasminogenemia,
hypoPLGemia) and dysPLGemia (dysplasminogenemia) are known to be associated
with mild thrombophilia. Tsutsumi et al. (1996) have reported that the Ala601-Thr
mutation accounted for about 94% cases of dysPLGemia in 118 unrelated Japanese
families. Kida et al. (1998) found a new haplotype (allele II) of 5’ flanking region in
the PLG gene in association with Ala601-Thr mutation.

In this study, plasma activities of plasminogen were measured by colorimetric
assay using STACHROM®PLG (Diagnostica Stago, Asniers, France) for the
screening of hypoplasminognemia in 477 patients (291 men, 186 women, mean age
61 yrs) with thrombosis, including 223 coronary artery obstructive disease (CAQOD),
165 ischemic stroke, 36 deep vein thrombosis, 19 peripheral artery obstructive
disease, 12 pulmonary embolism, 8 multiple thrombosis, and 14 other thrombosis, and

in 57 healthy subjects (29 men, 28 women, mean age 50 yrs). For the detection of

_24_



dysPLGemia and Ala601-Thr mutation, PLG antigen levels were also assessed by
immunologic methods and genetic analysis was performed by DNA sequencing and
restriction fragment length polymorphism(RFLP) according to the method by
Tsutsumi et al.(1996) in cases with hypoPLGemia. In addition, RFLP analysis in the
5" flanking region of PLG gene was performed to observe the possible association

with Ala601-Thr mutation according to the method by Kida et al (1998).

The results were as follows;

1. In the measurement of PLG activities, there were no cases with hypoPLGemia
in the normal group (n=57), while 40 cases (8.4%) of the thrombosis group
(n=477) had hypoPLGemia.

2. Among 40 cases with hypoPLGemia, 20 cases (50%) were found to have
dysPLGemia with normal antigen levels and the remaining 20 cases had
hypoPLGemia due to acquired conditions such as liver dysfunction, consumptive
coagulopathy or drug therapy.

3. Among 20 cases with dysPLGemia, 16 cases (80%) were found to have the
Ala601-Thr mutation in the PLG gene. The frequecny of Ala60-Thr mutation
was estimated to be 0.0171 in Korean patients with thrombosis.

4. Allelic(I) frequency in the 5 flanking region in the group with Ala601-Thr
mutation was 0.5313, which was significantly higher than in the group (0.1379)
without Ala601-Thr mutation.

5. There was statistically significant difference of genotype frequency in the 5’
flanking region between normal group and patients with coronary artery
obstructive disease (i.e., I/Il 14(245%), II/II 43(75.4%) in normal group; I/II
12(54.5%), II/IT 10(45.5%) in CAOD group).
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In conclusion, this study suggests that dysPLGemia with Ala601-Thr mutation is
present with relatively high frequency in patients with thrombosis in Korean and/or
pulmonary embolismpopulation. Therefore, PLG screening tests need to be included
for work-up in the patients with thrombosis as well as in family study for the

evaluation of genetic defect in the PLG gene.

Key Words : dysplasminogenemia, plasminogen, mutation, polymorphism, Korean,

haplotype, thrombosis
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