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H ol 7102} Factor VIIS) 45 & 7% AHputative major gene)
off &3} oA+ A4 }li—a] T3 (segregation analysis)

RS, 4750, AUE0, A 00, 288, AP, T2, WY, AP, 25

o?.i

olHChelm BZACEel, Slnioher elaalst mA, datst ma ofgolstmy
ME (linkage)o] T4 Z2=o]7] wf Folrk (2] A3}, 1997).
o] d79 A& 23 2uh AA, B4 FVI 52
zgo_,% QA factor VII(FVID2 #4528 24 o #7449 §4420 Qa5 Jolhy, FVIle] 4

o 283 oPAAE UFH D v} Meade £, 1986, & 7]AL E' gt 24, o] d7olM +3H fraA =
Meade £, 1993; Heinrich %, 1994; Emst, 1993). £3] Gol] 248 7}F (major gene dominant family; 2 5
Az ddoalae 9AA7) Alexirinsic e F Fda FA7Sogtn FYdholx FEE
pathway)e] Z=dt dalensl AHAQ Tyo] gty  HAFH LAY o] FFA Yol YEAE Lo} H1
= nad @ FVIle 2840 B% Zxdn 9g A a9

(Merlini 5, 1994).

FVII 35t #7489 2917 4229 a9 9s) oiTaky
o gkg Wy glon], FMAM (riglyceride)o] FVIIY
799 AFadoladE Bast oY (Hoffman 5 ot AT
1992). o]el| = A, H]THZ (body mass index), 14 AAUFE 1997 10 Bt A= d AgE a4
Yk §47] Sol FVIIY BAo] FFE 2E e Hel WAe] BAEAZGEL 2L A9 8
& %317 glrl (Balleisen, 1983). NNEZERA AT Fosl7|2 593 677159 7S
Aol FVI 245 fdhste] fraavtade] Ban 744 587909l en, HAl2 Aad Fed dide
92 slod @sich 42 e 2eg D dE A0St A7AIAE A2l BT iR
Aol (Mennen &, 1997: Lacoviello 5, 1998). 1% 5 oMot T Ao E 317 247 & Eghe}
et Rzt o °1:r’7} d#ge 2TE Bfe ol 93, 257 —:—% 5-9m, §71EL 10-1413i agl3 37E
fre ofd PV 845 39 e 44 7130 488 2152088 TEKT AA 7HE5F 3071 (448%)
Sb 9 A Slg B ohl T FFHE(putative) FHAF 2 24, 207}__ (29.9%) 3Ad, 2811 17715
ol B3 & B2t J8dA F2e] 482 2ste (253%)2 4R FAH g (2E .
AL A&do] oh7] mfFelth thal wallA, a3
SARH 2AS fAA) FVIle] B e R ARFRREE
A5t B4 (up down)o] fdAske] BAY AT AFHAAEE doE AL 2R Folx 1242
Y

FEE ¢ 494

391 grEle Welsted 2
* 0l 9= 98 Bio| 7| ST A Re] | (HMP-98-M-

)= ) SR 4 2] A 8- ol
1-0004)2 o|ZoiEe. _J—m%. a3, 4E2A 2 7R 42 ok
TAIKX} : KJM5} oMl Spchste Hale (0.129 M wisodium citrate7} BARA 4.5ml BB
FL o MEA MUET UES 134 27§} plain tube 7ml 17 € ZHZ- A7 315ich. A5 E €

Hal 1 02)361-5095  E-mail : jsunha @yumec.yonsei.ac.kr
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Figure 1. Distribution of the number of individuals studied in the pedigrees.
A2 dAEeE B 24, 94, €782 47 705 (Bonney, 1984y ARg-stgT)
JEnd B AN o] A7 A ANF B F9 s e AP Tvﬂz}<xnajor gene)s] <]
= 2R AA, A 42U FVIL BAAAUAHPALD 5 G 2R 7127 4347 79
°Ich 844N & SYA S HDL 2262 3 e dA9E $roz TRENE
2AYL 2Asgon, LDL 29 AHEL FHA 71AL Zolir] = 1) sporadic, 2)

Fridewald F-2of &3] Axt=] ok E 4G22 FVII
£ Factor VII substrateZ ©]-&3to] ACL 300022 =
ZAE At G292 Clauss ¥ (1957)2 o] &8l #F
E247] STAZ 24 = 9lch 48] A9 k= PAL-
1% 218 ELISA 9% 59 i) 7ok ¢
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o,
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3 o
= o>

familial, 3) Mendelian 4) equal transmission 5) general
model 2 TE3}] HZeAth o], Yubd(general)
go = wlﬂrz-‘{z} S o N Rt B e R s e i
AQl REog THE ¥¥o|t}h o] BYL £
/‘J,'% QA (allele) H, L3} €7 ousiotypes ]2}
= A7) @A 98 HH HL, LL 22 745
¢} (Cannings 5, 1978). o], A17}x] |z
@3l FVIE] F=e Hiol 22 pu, tu, O]
7}21 Boll e Be £Y &2 AR, 4
213 1 o Hel §IEE p2 EAHH, 40422 Lo
Z AojEch HH, HL, LLe] #ef S 71 719
lele HE dol& §E& t, T, w2 F 2|31, &
27+ 1.0, 0.5, 0.0 o]t} o|2 gt FE& allele H7}
T ApdeAZ A 0191‘. 48 Wﬁl";
At olgtel] & A FHEA
AT g, HALE m,m}{ ozﬂﬂ
2 Ael=o] At Hgich oleld 33 ﬂ ] dm-r%iz}f
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#0907 0 8 AlAbE o] X T} (Demenasis and
Bonne) 1989). o] g3t W & Eg| cA]do= gyl
FE7d B33 vng Fa 74
a7 4 £ 3 20 old), 71 AR
Akaike' s Information Criteria

=
o
r.>.£

NN,
;2313‘3

rEO%ﬂH
50
)«

-
|=}
+EE

.
[

PL

E& general B

“ l-

RYEE
1.;]133:]

ra! pok

w

=

[=]
85 27 99

o r
o
U



TOIX} Factor VIi2] 2=

(AIC) & AH88hgth

o] Apoxe HFHoR dolal
N7t A5 2 B5M dBH 2 Fe FRe] 2log
fikelihood Z-o. % YA o] e FAA A4 7}5&
(gene dominant family)s} #7438 89 $ANES
el AT E, A4 dA7E 677178 2 log
likelihood #tell Wt A7k 1502 Utk &
2 SAA 247} (major gene dominant family), 2)
7F8 7}&(moderate gene dominant family), 3) $7 8¢

$37 239 2

9 4|7} & (environmental factor dominant family)= 7
23tk o] e e 31].);:]-_1:4111111,3:]_ s e

M= & SF R putative major geng)of| 2kt 917

SHAL 22|33 (segregation analysis)

stenosis7} Gojid -5 539 (80%)°] T (&
Lt TS Tagizi] Atk
#AE FVI F59 71E7A4943
B Ax HE(spouse)t
(parents-offspring)7+e] F#A-& 031,
sib)7t AT L 0400]51t) o] Z2%E AR
#-&(polygenic heritability, h*)2 0.37°] )Tk

Ch REXIIE 24

) 05go) A B

15

FVIIE A}&3lad seare-

2§27 SAASIA 71 e, 9480 A7 gaion $Ng ANT A% £o9 AU BYE 22
Fol4 714 R Rl 4+ 99tk 93, 4. MLEEMY). $F 4 F9E 54
3 FVII 59 segregation 3423} Table 284 2t
ol 2z} . %, 5949 29 148 3954 g2 299 L4
gcneral) B8 59 ¥lwsle Uyez FE% 2ES
0] al E -
7h eiTheel fEls Sd Aokt 7§49 HolE THSHA $e B 1% B
AT B BT AL 40340900, AHES) 3 228 2 2bE BA AL FolaA 1A
= 7Al0A 8641 °] ,Jﬂ-. 54994-& probandE 12.3%¢] dWdelel SARgel 23 32 4% dominantﬁ]'
A= Pf— T4 1%o]ick. A%, A, aEs & recessive 2EE BAGHLZ RS 714HIA
g3 2F2 %'/‘3‘?1 ﬁ ARHEH L FVI 555 R me 2 1o 23 wdaly Codommunt‘:”dol
20.1% A &gth A7 t4F probandd] #ZE = gleh o] BEA AX s FAATEY £3= HH
A-673 9 HF AH L 60.6 Ao, TAAE 4 ﬁ 59.4 HL 354 LL 52%0|Q1 1, $% z}uﬁhg £33
= 43 - 864 (EEAFF 8540 o) EF 50%0] 7 FVIIE] BFS 111.6, 1232, 184.3% 2 e}y
Table 1. Characteristics of study probands and family members
Characteristics Probands Family members Total
(n=67) (n=347) (n=414)
Mean SD Mean S Mean SD
Age, year 60.6 9.7 55.1 314 557 298
Body mass index, kg/m* 240 23 224 32 227 31
Total cholesterol, mg/dl 190.3 44.3 180.1 38.0 181.7 39.2
Triglycende, mg/dl 121 40.8 102.1 310 103.7 328
HDL cholesterol, mg/d] 423 104 50.7 13.2 494 13.1
LDL cholesterol, mg/dl 125.6 35.1 109.0 313 111.5 326
Crude factor VII(%) 1323 30.2 115.8 31.9 1184 322
Adjusted factor VII(%e)* 128.7 27.5 1272 28.8 1274 28.6
fibrinogen(mg/dl) 344.9 99.7 2746 65.7 285.8 76.5
Characteristics N Percent N Percent N Percent
Extent of coronary vessel organic stenosis 250% 53 79.1 0 0 53 12.8
Women 20 299 188 54.2 207 50.5
Current smoking rate (%) 8 12.3 70 20.1 78 18.8
Ex-smoking rate (%) 29 44.6 40 11.5 69 16.7
Alcohol, {1drink/month 18 27.7 21 6.0 39 9.4

# adjusted for age. gender, bady mass index. smoking and alcohol drinking status.
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Table 2. Segregation analysis of adjusted factor VIl concentration (%)

qH 7 74 R TR 0% Tw T Twm sp pPo 55 olnl X of ‘P AIC
(se) (se) (se) (se) (se) (se) (se) (se) (se) (se) (se
1. Sporadic 119.0 634.7 . . -
DI ) 0] [0 0] 3827 88 8 <0001 3831
2. Familial

correlation
2. Unimodel. 119.1 634.6 011 . , _ o

s m 13 442) 0.08) 0] 101 3827 88 7 <0.001 3833
b. Unimodel 192 6312 C009 028 025 . .

g 3 2 001 3801

. pO. 58 U ) 476) 005) ©05) o7 2P 2 6 <000 380
3. Mendelian
a. Dominant 08 1162 1162 1818 4183 B 011 027 027 ., . .

on 15 s @y @y WO O 60 006 oo T3 <005 36
b. Recessive 09 1169 1906 1906 4363 (1] 1051 [0] 008 025 022
O (15 (99 (99) (407 ©09) o ooy o T3 <001 3773
cCodominant 08 116 1232 1843 3814 [1] (05 [0 OJ1 024 023 ‘
3744 4 3 NS 3760
00 30 @6 &0 4717 (0.10) (0.07) (0.10)
4. Equal 08 1190 1115 1819 407.8 012 030 028 - .
3747 3 <005 3763

wnsmission 00) 66 (118 79 66y T T 0o 0 10 T3 <005 e
5. Gener! 08 1153 1185 183 4183 09 07 00 01l 028 028 ... . . 760

(z free) ©1) (49 B0 (77 @D 02 ©03) ©0 (009 (0.06) (0.08)

o] Aol wEl7 FVIe {4 28- Helad, £ FHoz A 7 2oz Wrilth £ 1) @329
dF, A uete. 99 4 EREE SASEe # FA7E 129712, 2) S0 29715, 3) FRAA A
Az 2ol Ho 24 10260 vk of#f g 24k 7FE 26715 o3tk =& 679 probands] #AHEHA
Sl Tl W4E BAHE BAL 63478 Zade, @ dAddd wel 5940]5hE 27| 2T 327, 604
AA 38.2% BAE FAANAT o] F nAFE FVILE o4& & WAL YR AT (E 3). A7EA
AHgste dAECRE fHA BEE Hrle A 7HE FAz mge g #edds 2o idE 48
AEe 8dx 2oz dE 7 codominamt =& 7 L @A FHANEL 16.7%.2) TUE & 48.3%.
F 242 38144 OIF Zadddt o 4 fdA 3 F FAA $A7EL 61.5%1 9k
= FVI 529 #AA WHFS 39.9%= (634.7- olf# #HEANA A, b=, FITY 2HE, FAE
381.4)/634.7 ™8l AV (E 2). 9 S5e] g2 dHe}s] Al logistic £4& &

A3l £ 49 29t} =, o] g 897l FAHE 7t

2h FEH RUAREN UE BYSUIR 2 4 ayzagge 2ege be 98 3489
g la AT v FRFL 439 (95% AF T

FViIlgEE d9ste 7 289 /A4 282

. e 5 1y Table 3. The onset of coronary heart disease by
~ Aol B 2k 0] 717
codominant °O]_""E}' o] FAel FeAR 677 A4 gene dominant family score.
o] o] §HA T 2 skE A EZ likelihoodto £
SARROH, A 7b7E 24 B5E plugr ol PO Eayonsel  Late onset Tt
o HE e Hxk 20004 #1602 HDE §e YT

— - Low 2016.7) 10(83.3) 12 (100.0)
HyS =] = 2~ O3 O
CEE BAOP. IS ATt 224 F AU 2R e 14 (48.3) 15(50.7)  29(100.0)
o 7P7kE Aol "t &, F H7 FA7 S g High 16 (61.5) 10(38.5) 26 (100.0)
ek o218 & ol 8sted Aol d 679 proband Note: Larfy onset age was delined as less then 59 years.
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x| M5t 8 ; NS TeIR} Factor VIIS] A E

Z= 28X putative major gene)ol| Brak 47 5

FX} 22| 2@ (segregation analysis)

Table 4. Odds ratios for earlier onset of coronary heart disease.

Covariate Model 1 Model 2
OR 95% Cl OR 95% ClI
Gene dominant family score
Moderate 4.84 0.89 10264 425 0.71 to 25.55
High 9.30 1.59to0 54.6 8.37 1.310355.79
Gender (female) 1.63 0511052 2.55 0.81039.8
Total cholesterol (mg/dl) 1.00 099 to .01
Body mass index 1.19 09210 1.53
Current smoker 5.81 0.52 10 64.95
Ex smoker 379 0.60 to 23.96
0.71-25.6)9tout Gelskx] gotm, F g7 $47F  BAE BT} (Mennen 5, 1997). 1998 Lacoviello
Zo| ALE 84u) (95% AFT7E 13-558) ®%ew  F& FVI fdabs FVIE 38 S oRA &
sAHA 22 feladr AENLY TAE 2T Ak
o] A7e| geliz 718 A7Eo] 9 FVIL¥=d
EAUAE A 5 A7 FAAQ fAArAE B
T A g ol @ FPRAA ZF L o] gt BEE
of d7e BABAY U8 WY Fa GA4AR  #ID PYARL FPYE ok ML AL
o FVIY §74778 DEAoT BalwA AEE Utk & o] A7 FVIS) ¥EE 2Ash 2 &
Hzo] Aotk B A7) dalw, FVe 552 2 HAE F 79 allele HY LE 718, A7 f22
Asle F47E autosornal Mendelian codominat 8.2 ol Wde]d F49 ransmission £F 1.0.05.0.0&
2 28995 o] %44 BN ANEE §3A4T 2 codominant Hol 7P FEE Ao vhehdeh
Fe] 2¥E HH 594 HL 354 LL 52%0) 2, §Ach  o]23 ¥ a7« £TH 677158004 §4
P FVIIY HTL 111.6, 123.2, 184.3% = LIElT) AL M2t ATE Ueh]E -2 log likelihood k&
o 24§44 allele ABE HO8, 10209, ol8se] BREAANS 24ATE 3% 23 §
FVIL 559 A# #ghe 30.9% Agehe 202 93 g #:ge] g FHh 5 2 log likelihood kol
Ak o 7IEY4E codominant gene A4 71Ee] 9o,
o A7E FALHEolE YAYY(quantitative  FAo TADPe] Fl5 Ro} YgE w7
waiel $RANAE A YHozA A fEE Aoz 33 AR $ANBo2 #98 AY #2Y
ﬂz}; g 71248 AT Yool 47 7150 Hla) oMol He] BYEAAD 2L FEo)
w 3 25 fAe) S4e A1z naE 2R Sufold ReldA Bk ol v1Ed] 345928
274 cﬂw BEE 4 Stk 198290] Pheiffer S0 #9I% YA FaAA G vekE, 9, 25,
3E‘i A (1339904 §AA VI gene (F1E & F2E2HES 2TATE FH=vE o oY
8 Rag o gtk 2% 199336 Marchettiz= 100 93 89lo] ohigich thA] Z3}d, o] ApolA &
e FEd dH %‘—Eﬂ allcle £X7F A 08,2020]  AFRARe] 27T (carly onse)E A FLF 3l
. 47FE A FVIISY f-H 37 ]%_O] codominant = ¥gs o4 2AHGHALY Y 2HEE JEE
Mendelian inheri[ancefi}" 223 vl 9=, o] allele 0]Z2 -2 Jog likelihood ZkelS1c). o] 323 += 7]
A5t P A7l 299 alele WES A U E9] FVI 55 BIEAADA A7AAIE B
93 9t 199149 Green 3¢ Q3edE #14  dol & A2 Bk FFVILE uc}m K9zd 2
R353Q% Emstgon, Qallelert 9 A% FVIE A dloz Ao =2zl 8] E=e] Al
Zo| gojatA Yokvla ok 2 dFo dsid IX g8 7 912} 9@ prothrombinase E-Eﬂ;z-ﬂ%— b s
R353Q §A7HE B8] =2 FVI 59 2 # 3t 3148 FthHowad, 1994). FVIZEE B4%
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10|K} Factor VII2] E£HE £ &

elo] gt 23
HEEEA A7
T4 587092,
414703l ATRAREL Ao
£ 1242 38 ¢ 04 3L
A5te] raA, GoHH, 4 ez}
et o a7dlAE 9

oz8E AMY 7 719 -2 log likelihood 715 ©]
gto] AR QA7E 67708 1) F FAHA AV
(gene dominant family), 2) 3871 (moderate genc
dominant family), 3) 7 291 247} (environmental
factor dominant family) 2.2 883 th

AR IAEe) BE AHE 403401, B
= 74914 8640191tk A7 ti4+-F probandel #3H
= A 679 HE A8 60.6 Ao) A, EAAH
Ho = 43 - 864 (ZEHAL 8540k o &
01 A9 FVIL 558 71574472 "c}?)rﬁrﬁlz o

¥ A3 BR(spouse)7t AEAL 0.12, 2 2-244
(pﬂrﬁnts—oﬁspﬂnu)z}g A@AALe 031, a8lz AJE
(i GG 0400|0Tk o|EREH A F
#-g(polygenic heritability, h?)& 0.37¢]91 ).

a%, A, T =EMD, 3 R F9°] 2449 FVIL
& Abgele] dAd o Gzt RES Bk 25 7t
= Aget 82120 BEL autosomal codominant 5L |
Ak o] $AA BYdA A= FAATEY B2
£ HH 504 HL 354 LLS. 290] 3L, SAATHEE FvIl

FL 111.6, 1232, 184.3%E eV T3t 3%
SAA] allefe ¥YI%E H 0.8, L 0.20]9, FVII x9]
%i;‘q] Wk 3099 d7sle Ao wegrh

Az g ZrjdAg 71d fde A g ol
SA7E vis) P 438 (95% A E7L 0.7]-
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axs Bl
67718 712
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A Study of Major Gene Dominant Family for Factor VII Concentration :
Segregation Analysis

Sun Ha Jee!, Kyung Sooon Song’, Won Heum Shim, 11 Sub’, Hyun Kyung Kim:,
Young-sup Yoon', Eunna Go', Jung Yong Park’. Miyang Kim', Sujeong Kim'

Graduate School of Health Science and Managemeht‘, Department of Clinical Pathology?, Internal Medicing” and Preventive Medicine*
College of Medicine, Yonsei University, Seoul, Korea.

Elevated plasma level of factor VII is a risk factor for coronary artery disease. We investigated environmental, familial, and
genetic influences on factor VII levels. We used maximum likelihood segregation analysis to fit several genetic and nongenetic
modes of inheritance (o the data to determine whether Mendelian inheritance of a major gene could best explain the familial
distribution of factor VII. The study population included 414 family members of 67 subjects who had undergone elective coronary
arteriography. The factor V11 level was adjusted for age, gender, body mass index, smoking and alcohol drinking (R'=20.6%).

Factor VII levels revealed strong familial aggregation with estimated correlation spouse of 0.12, parent-offspring of 0.31, and
siblings of 0.40. Regressive models were used to examine inter-individual variation in adjusted factor VII levels in these 67
[amilies. This analysis strongly favored a major gene model with codominant transmission. Genotypic means werc 111.6, 123.2,
and 184.3% with relative frequencies of 59.4%, 35.4%, and 5.2%. This putative major gene explains 39.9% of the total variance of
factor VII. Likelihood was used 1o search for etiologic heterogencity by sorting pedigrees into groups that favor one model over
another. Compared to pedigrees less favoring Mendelian models, pedigrees favoring Mendelian codominant models have almost 8
times earlier onset of coronary heart disease.

These family data suggest that there are strong familial and genctic effects on the factor VII activity in these high risk [amilies.
Therefore, linkage studies in these families may be worthwhile to clarify the molecular basis of factor VII levels.

Key Words: factor V1 activity. segregation, major gene, gene dominant family score
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