09 PO Jg sl Taw g s Jolgs plu g Lopud 50k il (i y
I g W8 aadllae s dlaio (Solad O 31 Juwo 31 oolaiw! b yloy Jeb 40

ol e

(Ph.D)’ s ,laa dige (PN.D) s 215 4 b (PH.D)" seils sl o oPR.D)™ ol s ity (PRD)’ i s 5 4
Sl pmo] 5 oo o5 S cctlig ouSails i L psle 5 (Lails -

e ool 05 S icuilug s aSiils (i gl S /:f(.c ALl ¥

oSl K55 05 S (S50 5 ol lidinmi (S0 s 94 pile sdSing o rip dgd Sty pale oKl -1
e ol 65 S oSa 555y Dliding S0 gy dged Sy ool oK2il —F

s ool 05 5 K 5o uSily (i gt Kty psle oKl =0

[ RVLCY

et iy 15T o B GRS 0 1 (ol s J S s 1 yig0 ol 31 (S35 (o BT 1 Bup g Al
Fob 55l 4 (slanilan (95 45 3l 4y a2 5 b bly Copadl B> 35 sla oo 3 BT gyt 1 9 0392 ko
5 oozl Ly log Job 58 Ja il st Fge (oS slo il « pilo aslllas 53 el 41513 i B o 5t 02
WAL ow )y ¢ i PHolar Ol BT golgidiay Jow

e lodaw ;o i Hlado 3l eoliiwl g (Bolar Ol 31 sy Juo B jo Ao Solai Ol 51 Jow iy gig, g lgo
§Loals T 31 olisinal b g b Slaiuioyy (o by b (Jobo (sbaosls 55 bl Jolond cugr lial &b lgis &
b P9 Jtlito S 1 ol g 16 e 9 i oy T Job alan IEWTES 1 51 i TYA b
g layl Sl ad g olwbs Annealing p ;951 31 soliuw! b Jilio &l 51 .038,8 Judoxi ylo Job 30 Jg s
s 9391 31 (2 ledunn ;0 o 3o Sy b Joo (Bolai 5o e

LS el "APOAIV (61— GG csligij 9 Jloy (195 5Lid 9 505590 b (631,81 b (ylopo” i slaaidly
3982 JIL YU & S 6 5" B iz o 0905 Jg ndS (C1 780 (W84 g YO/FR)) s021g 1A/A 415 Sxo
V503 50 Jg ysmndS .0l (C17A0 (WV/EF g Y+/00)) axlg V1Y (yl3mo & Jg S 10 o i [381 cclb "' ApOE
eSSl jladio 09 YL (CLHTZAD MY g YFIFF) ualg YV/F) g lo sxo joba ;500 bl 4 conns axlliae
AP<efo0)) o 39T VoI AR ply Bolai yilejo Jluxo Byl g VEA/AY wly Joo Solai lasw I oy

oy ooy Jamb 3 g yimanlS yp GBS S5 (G110 sl Jolge g U 905ls 31 (2 16 a5 A
WS SLlb |y b pidSon p onl Condlys’ (goleiuden 55lol (09, 31 oolaiu!

Bolai Ol 51 Jow ( Jab sdosls ¢ dlaio (yguw 355 ¢ g yindS 1 gaulS” slaojlg

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

S S s

ao D) il r\: Jo sedS YL olie &S Col ssi wsls Slaaias Lis 5o 35,0 o8 sbais lay YL ¢ st

bl BV o o (e L (B e (8 o s le S e et 5 e g s oLl

Email: mehrabi@sbmu.ac.ir SYASYYRASYEY LS o YA=YYFYRYO e il o stne sdiug 5 %

VaY WWAY/F/N0 18 s oo \WAY/V/Y sl s ol


https://koomeshjournal.semums.ac.ir/article-1-2208-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

WAY L (OF o) Y sles AP uls

oasS

olome a5 Libte Gsm S5 (ias e b osd e L2 se
U5 o) Se55 Jelos ) o a2, 51 SG
e i) 8 (sladdlae g 5 ol s wlizal S b
oo plol ilate e S5 L o b A 5o ol
delos gl (s W] aaly e Sl it g 55
050 S5 NI 4 b Jsb S Wb b (Sss slaesls
sl ez ealazl (Logic Regression) il
3ss 5 Job oS Wl b (K55 slesls s pm
Pl s sl 35 aosls el o S 5b Blise
s ol Jue &) adlas oyl Gas g Lol geiss
ibte e S5 Joe e " e sl ol 31 Jo"
2l s Lo i o Sl ) 2 Cgr ol 5leslaal
ol Jsb s o5 b s mds C‘L'“ S » b= Jelse
Sosb 4l 0 dd 5 48 Sissl a8 adlllas 5o
o= 5 Laasls o Job s sas ool sl Jlos 53 &S

sy Bt b ize y Jlie S 5

Lo yhy) 9 Slge

23 g S5 3 s 3550 31 5 asllas &
S5 sS Al s easSeS sl 5l ol 5l b Gl
AU J T e 0 oVl s s (s
w55 03 o3 Fee mgldl 51 58  le 5 o e
0355 b (S s ) U8 win Y Sde 4 Jseme Sli2
ol o el 5 Sse gls G e pas oL
d9y pAE D sl e s 4 e S Sl
ol Cisie (e aSw (s dladl Wil Sl 586
Loy s

San g ead plal ol g VY aibate Coman 5l W50 S 55
S5 S s 5 SNy b GBSl Fat e 0
A U 5B s aallae gl ot Comas el 53 Wl

SB Y Glaesly gdsw opl 5o ccwl sas f\;;.-'\ Aoy b g

\a¥

ot J 8 00 a0l e o) e 2 e Bl
Slraasd s b L (S Ol et sl ige ool
(SNP) (Single nucleoid polymorphism) (sag S 5SS
INF] a0l age i 25 s S ol il 5o
o ol g e (S5 Sl e A
sl Cogen] Sl

sz sLacso by 55 L3 S s el Sl
5 ol Ol L eouse sl (Complex disease)
ol L a5l clles wae Wi Sl s dies ol il
Sl 3l i U0 S5 Sy 4y WSNP e
ol a8 ol b s e eliss b b e (S5
ST 558 s 55 Sown b by s ol )
i 555 e s s2 ilp 55, SNP (olaw 5l &S
P N B W P P P | RCH | B e
ol 315 ol 1 LSNP 51 olsae same 5 oS 5 4 35
oz sla g,y W] S oo b)) e (uligs
5Vl 355 (Gene-Set) 5 slaras game ol ol
L o5 So Jesls oledbl o] s S GRASS 25, ahes
Cwd 4 $add 5o 5 oa 4 Lol slaad ge 5l elac
i, b [VF] Kss e ealindl @}n*wf) Jae 5o sl
LSNP 558 aods 5 Saer Slisle 5ladae s e
V0] m o pitasiz s s 5l oalinal b o5 S 50

5113 5 e e 8 sl bl oS 6 S0 s
S osb 4 s5i e eolind o oliss 5, » LSNP
Al ous Blod ae gaze (nl )3 o2 WSNP (o 2Ses
S~ d;—fv..-’ S5 4 Cas &S el it oo S
DF] )l e

Lol Jebos 4 43 3 sl S5 s 55 3 b 5
Jsb 5o Job Soso a8 by L by 5l Glas sems
o 4SS Y os cadeas anls y SoS eas o ol
35 omlisd o) 2 Bad) e b Jiline 5 ol Ol 5
&5 S LTS ol aals olas ol Jsb 5o s

D3 Jsb 53 (s 3500 et 5 Lol w2


https://koomeshjournal.semums.ac.ir/article-1-2208-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

OL\Sen 5 idu e s

e D P WIPRT PRSPV VR e

APOE 5 w52y SRB1 5 55 Alul ABCA1
APOAIV 5 by 50 s 5 ADOAIMZ ()5 v 50 Lo
sl Bl 5o 555 b Js xds CL—" b oosd g ssai &S
e ) 5 A b ) g0 b B L NAD (e [TV Y]
Oloe a) sz an S k5 oY 5\ o olie LX gola
9V 5+ Lcw 466G s AG/ GA AA L5085 Jl
LAl it 55 4 1 it ol G (02 o ISUS'Y
O a3 5 (XD) (dominant) I 5 slsplye
oo opl 4 A o5 Lase ae Jas (XR) (recessive)
SSIXD=0 5 acal X 21 81 XD=1 1syi s i u
Podgm i A D50 cp) A sl 0 eiie X
o) 4m sl X<\ SIXR=0 4 asl X=Y §1 XR=1
SNP s P 51 s oo saiS o yten PXY slows oo 55
olsmie an LSNP 15 S Als 53 0500 [YY] 4] go Camna
sad ashl N Joda 5o Sis sbeols sl sl 5 e
e

O S ilaie Oz S ’6JL-*°T Jedos 5 a0
ol o3 oS el lasl, et SIS S S
e SLS 5 &) 5o 4 0dlS o R (sl ke
5 P ke slie o sLS 5)(Logic combinations)
adsl Al g 6l e 5 (ke "L 5" las S Jas
sl aie oy b 5 Loyl b wsa o Jae s)ly 5 asle
i a5d Ll dhle (oS5 ) B s i
S 0 sl e 5l il SULS 5 0p e 8L Gl
Simulated (g sz 2555 5 eslial Ly s iy
(Score Ll @u 55,5 S s - 5 Annealing

[YO=Y¥] 254 o ¢l Jus function)

J»LL&QTJ,A;G&\]; gé,....) s osls Q:JS‘;':J\»}: b}?ﬁ.\J),\Q

Aol it 5 5
Vel C o e
-[-\+- +H+ JJk ApoAlM1
-/- +/-+H+ o sz APOALIM1

AR

aclllan S ol 5L 05 8 e 5 sy 25m dalllas
sdealsl Job 4 \YAC 55 08 BAYVY Wil 5l sy abaie
Eoi \WA- o 5l &S was adllas ¥ 50 5505 o) 51 e
P LB OV 3 e 5t 0L 4 AY g g 50 5 0z
Lol 5,8 Iy aslsl AF il b AF Jl 5148 0z | )
! o,\_ja_laﬁfc_g.aﬁ aalllas o) i by e LS
[VAOA]

o a8 aalas ¥ 3B s euuSeS e Lol s asly ol 3l )
s ¥ 5 ) oLl 5o 5o e b gl ) (Sms
sl e 5 gloaaS ool o2 o il oS a a TLGS
ag b e Job slresls 1 amaly ol s hins
2l s Laad e o o DLl s Cgr 8 YA
Loley dob ss o s J)J“*JSCL“ L ks Jalse
“-*bf S SwOA 200 3\gig Jae 5l ealanu

@ by e OB G o 53 ) 3, Lo i
SaS L gbs B2y B B2 e
533 5 05> lis 4 by e glaesls s S e ab e,
el 5 P a8 Gl s 8 S eslal S
ol sb—ae S lse kil 55 U8 5w
Sz 1ot g Seslal (ol sl k)
IV ] Gt tle A0 S a8 0 o31assl) aSi sLs
S os lad ol s e Fbe V0 S B 5
S s ol sy ol b eser ieles \Y/AD
Sools Gran b idpws xS b Vs S Ll et
poodiow slaadlpe iy i illae & (g5 03 055 oy
o [YV] das sai iy ATP I Slas olid y ST lie
JoimdS a5y 55m o Jalpe ol Gl 4 55 )8
oy 53 aS ool 8l .ed 8518 ) 5y 053 U
O e S8 S iy, s 4 baesls djﬂc«-?
Haz an S s 58w olsie 4 ks S

o5 s Sstl ApoB 35 ;> Xbal O] S e S PPy
o5 o5 Xagl  ApoAlM1

o5 5> Mspl ApoClll


https://koomeshjournal.semums.ac.ir/article-1-2208-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

WAY L (OF o) Y sles AP uls

s8I by golas ol jlaS el Gl (o8 Je
J—wadf—mc—uy &‘Wjﬁg}ﬁwubﬁﬁ-’
il 5 o ool b Sl Y gams i ol S e
sl Lo g 4y anly 00 358 g0 a5 S i s o
Sas Kl 5 ess Samn s sl bl 5 p skl
b gslas ol ) ol ol 3l Sl 5 Susl,
Lo am s S plsl Jae a5l (2 e Lol
ol ol Jace s ol e 5 o e Ly sl
L 5l Jie 5 Jle s w5 b bls 48 (Boi=Bothi)
pobasl bty bl 5 amsls o 5 2 el SOl

ol Y

BOi'“N (BO pooulations sz)

LGOI PRV SRUH - T P PP PRy
ol szl syl s iate olar ol 5l Jus 4 by e
Jdos 5 a2 5 ad g o o8 e asl L 55 Jus
S8l 5 Jar e 3 s ar i g asl 5 eslanad b Waesls
a2 bl [YF]R (2.14.0)
Ol e cgalgitn Joe b basls Jdoo 5 4 20 Cgr
Annealing oz, 5 S s sl &5 ke ol
lmosls Jola ibie OS5 o g ol Cgr
S8 5 5 G e iz o sla e n et s se b
030 YU s s YUy IS 5 cadla el ol
e Jyb claosls 3y VU ksl 55 a3 5 VL S
Joms Gl et OLS 5 slaws 3l 35l o s dS
V olS 5 o) 0o Joate b e slaw 5 ¥ ail 25 5
331 o 5Kenl B o5l ol s a3 5t s e
ol solizad sl ) alas [l Sl il 5,50, )
aalllas 55 an 5o (BuseS e s lacians Olasis
S St 1y 55155 sbaaslasl ST ) asliaad | 55

Pl a8 sl ite o1y ) SS 53T

Var

oesS
-[-\+- ++ ke ApoAlM2
-/- +/-L+/+ o sa APOAIM2
H-LH+ - & APOB
++ -1~ +- < s\ APOB
GTLTT GG e ApoAlvV
TT GG GT o slxe APOAIV
GGLCG cc & ApoCllil
GG CGLCC o sk ApoClII
AALGA GG ke ABCA1L
AA GA\LGG o ABCAL
AALGA GG JJk SRB1
AA GALGG o2 SRB1
edle2 e3 ApoE

B s " ke sslar ol ) Jua" caddlae oyl

s (Random Effects Model) s>z ol =1 sladoas
(Negative likelihood) Juae olcaw ;s ite Hlads 51 eslicl
Sl ibte s S5 Anw s g Sl @b Gl w
LU Gl o o o s sl o5 Jsb slaesls Julow
e Sokls) b olalas g Sawe 03 5
o sl o8 e by &l 31 Jaa 55 150 e 0l
o3 AS el o b st e £ WS Jsb slaesls
35 a3 S5l s b G Sl o 5l Slas sama
Jeelse 3ol ol 506 ol 31 e i Kos
23S 5l 1y axas g Seslnl b6 &S Kl sl
S eanlie ol sl ilate olas &l 51 Jae ( JS Il

Mwﬁj)k}g‘we\;r\l 35
Yi=BotLi+bit+e;, bi~N (0,0,")
) mibate SIS 5 op e Ll Lls o] s aS

oSN b oS wesn Al g saiS i Sl ke
Sl wls 4 Sosb 258 o il Annealing (s sz
p&w}g\ ol Al o e Joe 510 5 cneS Jae
4S5, S st |, ihie &S 5 Annealing (s soius
a5 s 5l u.vj—v(._g ‘vg,\_aig;.u).s s B)\.A—\' adb

ol oo amals et olas o) Jas 5o 1y L5l oot


https://koomeshjournal.semums.ac.ir/article-1-2208-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

OL\Sen 5 idu e s

e D P WIPRT PRSPV VR e

i ik Jaslas ol e sl ) ol sbaasly
S s e ol il s N ¥ e 3 4 Lassls
2 05 JopmadS e (i 51 ilaie S5 sl
Lo ol e a8 o sgie cnl 4 catls Do gtme 56 ooy Jb
U3 500 b sm Slad 5 WS 500 Glils &5 (ol
VA/A e "GG &y 5o & eyl APOAIV o5 & by
o= 486 sl Sl 5ol olai s S aedS e sl
Olimebl ol b late S5 cal s oy ilate S5
b= JoimedS o 2aLS 55 (\Y/8 5 Y0/94) 740
,(p<./..\)_,)J.J|_,$;Ju
Jams 53 o 23l (e 51 ikt oS 57 oess b
ol Annealing oz, S by ikl slas ol )
8l el "APOE o3 s e2 L YL s S s
A g 530 S e VPN Gl 4 o S elS o
= ONV/FF 5 Y/00) 720 ekl alols b 55 S5 ol

P/ o)l s gime 6 Jp S b

S Y B a5l s YV 4 by e oy sl
5 Ui sl ke ol TLGS adllas oo
slacabss s bl Gl s s slbasls s
ml saal ¥ Jpas o R S B3 F‘“J)fgfk’
56 55 53 s S phae oS sseaslas (Jsan ol ol
Woogas gl S LY 56 5o 5 awals ) Slade op 55 )
ol A8 el sy il s o rJfg.L.a \AY &4 gasls
53 S e NAY a5 anals SWl Y56 sl
o 48 sy l8is 5 s Jelse 54y g o
G 093 b oo |y b [ X5, 58 B e 5 VL
093 5 o b Jalse &S S oo amals ) 3550 313
el Ky, o las he Jale 5 gl 5l ws, WL S
Bl plas ey cnl 5ol
55 o 2o5m Spedse b b5 5 I Sl
FER 2SN kS I PRUPRN PN SRICN PR G PRV
5 AN/YI) S5 it AP0 AIML iy el
=l d,JJP_?Apo AlV r._“.,;)fgki P TT Cbigs
BIF Card s Sl Jods cpl gesls Laals 1, (+/Y7)

el S als 5 g0l Joles 5l o 55

TLGS adlllas 31 Jlgie 36 ¥ 5o oniS oS0 ol 3l S casle 5 onliacumas Olasis Y Joan

alldes 56
Slaae P e
B YYa=slws )Y 56 (arya=slw )Y 56 (arYa=shw )Y 56
/N < FV/£5 £\0/8Y FY/AF £10/V) FA/-4 EVO/AY (W) oyt
</eeN < Vaf/a¥ £ F./4Y \AY/£YE FY/F0 YAN/Y¥AE FA/A- (mgrdl) (s J,f,JsCL“eze
-/ YV (A/Y) ARNCVAY YV (A/Y) * K e
/N < V0N (F0/4) AYWF (F-/V) 4. (YV/f) YL WS 0
/A0 £\ (\Y/0) va (V1 /4) va (V1 /4) N s A
VAR AY (Y£/4) 4V (Y4/0) AN (FY/Y) N oo ol
-/aV VFY (FY/9) \Fe (FY/P) Y9 (FY/Y) NG sy el 5
- YeY (£V/Y) YeY (£V/F) YeY (£V/F) F(03) S

,,gd;;,,ke\é;,h)'J,laJ.»AS&Laﬁ;ca.x\aMJ)lﬁdéduﬂé\jﬁpi)@Jlﬁb&ﬁdbﬁ:ué\jolw(wp)ajy‘u,j,,_st'u

Sload Lasda(Tlowdle b amas el gl Job 5o a8 ol a5 (%) cde b )0


https://koomeshjournal.semums.ac.ir/article-1-2208-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

WAY L (OF o) Y sles AP uls

oasS

HDL Clﬂw b dlas o s 3550 Sty o b b3 DU SR gUPRes

e4 e3 e2 ApoE il
YV (\\V/Y) YOA (VA/Y) AAEORYAQ!
+- - ++ APOAIML b 55
- (YV/¥) £ (V/A) YYY (V-/A)
+/- /- ++ APOAIM2 s 5
v (v) £ (V/A) Yoo (AV/Y)
+- - Hr APOB .t 55
\YF (FA/Y) \VO (OY/Y) YA (A/0)
GT GG T ApOAIV LU 53
o7 (\V) YVY (AY/V) \ (/7))
cG GG cc ApoCHI b 55
AV (Y?P/Y) Ve (V) YYY (V-/0)
S AA GG ABCAL b5
AV (OY) f7(\F) WY (YY)
GA AA GG SRBLU 5
OAN (\V/7) v (-/9) YZA (AN/0)

ileas ui,)bf(w)a) @b‘} Q)}»&A{Lﬁ:bblb

CEMJ:JL.;&\fj'bjur.é)}a&};\ﬁw)j&ljﬁ&V)%gﬂSjr\g%&JL@"Q\}'\J#&}JJ}‘&&L’-‘;\A@M:\G Jsd

ol dsb L ol s muds
core &l 70 pluebl Aol sylntenl gUas 2 3550
p-value _ _ / s 23l ilate oS 5
a3, 2 353 REE-B)

s db oo slas 5 Jl s WS s ral)
/s \< (=Y0/£45-\Y/4-) Y/ -\4/A

o5 e2 JIu vy .,\g.f,,,kfdj Q;:..:\:)
/< (VN/8F Y -/00) Y/ \E#/N

(ApoE

NERALS (VA/YO,YE/F¥) \/00 Y\/¥ KIS WA
WERATS (\-0/08 5 YY£/YA) Y. /AA \FO/AY ool !

o S ite 5 basdssehy Jols bt alas @l 51 Jae o5l cger ilate LS5 0 e 8L )2 Annealing f..q),i!l & s sl %
~-’3e\j\ef5w-’5\ﬂe\3‘5\50}5v‘-i—;wy\—:—\e.f#fdjﬁ\eo?)w‘duﬂé‘ﬁ\j\éﬁj@dﬂ‘%&?

52058 ol 8,8 s s o 5 ole) 8B Coenl
(W9 J}J.‘.‘_,.JSCE_“J_! =S5 epl Sl NS s Lo
55 ol —ime (VA/YO 5 YF/F¥) 720 olsabl A0l

dae 5o ead il (i 3N) ilate (oS 5 s 31

ol mme 8l addllas \ 5B Ly fa g ilate dalas o
sl 4 s adlles V5L ay ol J,J;;ASCJMj
L asl ol o 63V Jo S asly YA/F (s S0s

Szl Gleser 5 o s Joix 5l ol sbasl

oo 4 48 b e ita 484 251 S 53PS/ )
Sl ol 5 VY 5 b gy e e Je s S
oot ) 30 aS at sl gy gl b
i il S5 el o 2l s | U S Sl

VAA


https://koomeshjournal.semums.ac.ir/article-1-2208-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

OL\Sen 5 idu e s

e D P WIPRT PRSPV VR e

" te golar ol 5l Ja" olge b s Jue (i
2w s bawde b Sl e S ol 5l s as slgay
o oslizad Jy S e, 5l bt e

Sl o s b Jlize ST L Gols slaeaS 5 ol
el asamse sla iy, 5 as plebe bl sl
el b L el 3l ons e 5 ool

P Joe L ibite Balar Ol 31 Jae ol a e
1S 5l ol (s pite aen Lol @l 1§ sslas &l 1 Jua)
L de b aslie s (6 e 850 ibate olar ol 31 Jas
e 8 65b 4 il ol 1L B0 sl ol )
sl b (23] amglin (5] 45 (AIC) 4S3ST b
Joe gl (s s (251 SRS AIC L Je) 350 e
Sl s WA /AY Ll asl o) et Jsslas ol 5
e ) o) 5 el s VYY/EY o e o ke
ol sl Sledbl o5 S aods oS5y s cpl s 5e
Lt a0 clie S5 5 4 sazme (93905 lani 5 it
ol sl sz Laesls Gledbl as, cas 3 el
e ize o BB 5 (Koo &5 lte (oS5 5 42 50
5 Uit 9 oo Joe 55 20 el el 03 S B 55
csl wlg e a8 ol Sl 55 adr (K3den ks
ol sl s Vel o8 a2 5 b b lels
S e e a4 wal S5 35l ede 0 8 ol
wxlal oo 3 Jelse 50 (Jsb s S5 Joe Lo ol
I o 3050 58 05 JopedS 6, Seslal L6 e
am ol o Bolar dan (lslae 4 A L S 08 8
Slasie wid ) Jlss ol osdle Ses S
05 Jo S oy e o anlial Jolpe Jols 655
3l 2t sy ol e ol (8 5l s oS s,
A (e

o2ds Slaas game plsie 4 san cl bl LS 5
it Ses  y JB ps 2 25e SU ie pl Sl eas
ol b gl | ase Jalse 5 (55 s se
5 S5 el S A5 s S ol 4 Sl e s Ll

144

S dS 2l s 53 ¢ S ke +IVY Sl 3l ol e e
Py 05>
Syl Yo A ) dae dola 5 esa lae Gl sl
i D/ N) 3y Sl e o b i5des] oS
5 o o cd) ol Sl ales [lae Bl 2l (YL
5 RS Ll sl (Kl Kl o] ooy ls e
oo Jo il w33 G S o I b
3 oo ool bl in Jie ol 52 ke

}‘ﬂu#jb)‘ﬁ\d)‘)buu\b@‘u

ApoAlV p—“*—*ﬁ)ﬁ"o—k" 5 O Hlzd S e (i

282 JL YL ed8 6 5 L sl 3l i en K3y S5
Lol 3 i s VL Jg dS e ADOE o5
4 azals APOE o5 5 €2 51 e 5 b o S 5
o S e \ 5L s Jp pldS mhan 5o b e 5b
s YL S sl
$nesls gy 3l el 5 sz 3550 slaosls
T el ke S an g s J5b (S
5ot Sl DU Y 6,8 0508 53 05 2 U ndS
el 93,8 B gl 130 555 515, masls s Szl b
e 3l sslizad 4 5L Laesls 55 Pl pae 5 (Soos
ol 1 Joe asle Jsb slbosls o g ki
o Sy Oldlllae s3 aSel v am s b B b 5oy
b5 L el 5 o Jalse o Dlisl )
o Jelw s el plelis das Slsaase BV 4 las
2l By 1G5 blos ame 5 (S5 sla i
Sydme S 5 s game s B s Lol Sl
Cgz) (olar Ol Jae (Ba) 90 S5 LI S aodls
oo S5 Jome 5 (ol Slialie Saon o8 5 s s
Ol e S plelis 5 basls el (ol s)) ikt


https://koomeshjournal.semums.ac.ir/article-1-2208-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

WAY L (OF o) Y sles AP uls

oasS

S ol ded 5 a3 b Glaesls ol sy 5

ozl e e 5 500500 398 pole oSy bu s
s S eslial o ol ot ags (Si ppde
Soslpmar 5 ol b s aS GLS ol 51 ol Sty
Jes a1y Slayms culg amals oS5 les TLGS (glassls

6.)\_,..4 ‘5\_59»._:\.) AK_.Jjj j}».m\s r}.kf— 53; A_)\J&A\
.3‘9::- L;w\.m).,\s ;,J‘f QKM)J [BURCSWA W r\.’z.»‘ (IPM)

[1] Tanabe N, Iso H, Okada K, Nakamura Y, Harada A,
Ohashi Y, et al. Serum total and non-high-density lipoprotein
cholesterol and the risk prediction of cardiovascular events - the
JALS-ECC. Circ J 2010; 74: 1346-1356.

[2] NIPPON DATAB80 Research Group. Risk assessment chart
for death from cardiovascular disease based on a 19-year follow-up
study of a Japanese representative population. Circ J 2006; 70:
1249-1255.

[3] Daneshpour MS, Faam B, Hedayati M, Eshraghi P, Azizi
F. ApoB (Xbal) polymorphism and lipid variation in Teharnian
population. Eur J Lipid Sci Technol 2011; 113: 436-440.

[4] Brown CM, Rea TJ, Hamon SC, Hixson JE, Boerwinkle E,
Clark AG, Sing CF. The contribution of individual and pairwise
combinations of SNPs in the APOA1l and APOC3 genes to
interindividual HDL-C variability. J Mol Med (Berl) 2006; 84:
561-572.

[5] McCarthy JJ, Lehner T, Reeves C, Moliterno DJ, Newby
LK, Rogers WJ, Topol EJ. Association of genetic variants in the
HDL receptor, SR-B1, with abnormal lipids in women with
coronary artery disease. J Med Genet 2003; 40: 453-458.

[6] Frikke-Schmidt R. Context-dependent and invariant
associations between APOE genotype and levels of lipoproteins
and risk of ischemic heart disease: a review. Scand J Clin Lab
Invest Suppl 2000; 233: 3-25.

[7] Daneshpour MS, Faam B, Mansournia MA, Hedayati M,
Halalkhor S, Mesbah-Namin SA, et al. Haplotype analysis of Apo
AI-CIII-AIV gene cluster and lipids level: Tehran lipid and
glucose study. Endocrine 2012; 41: 103-110.

[8] Daneshpour M, Zarkesh M, Hedayati M, Mesbah SN,
Halalkhor S, Faam B, Azizi F. The G360t polymorphism in the
APO AIV gene and its association with combined HDL/LDL
cholesterol phenotype: Tehran lipid and glucose study. Int J Endoc
Metab 2010; 8: 32-38.

[9] Daneshpour MS, Hedayati M, Eshraghi P, Azizi F.
Association of Apo E gene polymorphism with HDL level in
Tehranian population. Eur J Lipid Sci Technol 2010; 112: 810-
816.

[10] Halalkhor S, Mesbah-Namin SA, Daneshpour MS,
Hedayati M, Azizi F. Association of ATP-binding cassette
transporter-Al polymorphism with apolipoprotein Al level in
Tehranian population. J Genet 2011; 90: 129-132.

[11] Zarkesh M, Daneshpour MS, Faam B, Hedayati M, Azizi
F. Is there any association of apolipoprotein E gene polymorphism
with obesity status and lipid profiles? Tehran Lipid and Glucose
Study (TLGS). Gene 2012; 509: 282-285.

[12] Deelen J, Uh HW, Monajemi R, van Heemst D, Thijssen
PE, Bohringer S, van den Akker EB, et al. Gene set analysis of
GWAS data for human longevity highlights the relevance of the
insulin/IGF-1 signaling and telomere maintenance pathways. Age
(Dordr) 2013; 35: 235-249.

S S s pdS oyl e 5l o (2
Loks Jolse 5l o 5 2l 4 ks Julpe 055 4 asl,
gl il s w8l e a3 Wt 50
o 15 s sl 1y s ol o b ) 28
sl bl plalis 5 Bl ol 5l 4 4y S5 Oladlas
) Ccand]

i Aar 51 e SLS 5 3 an alb ol e
APOAIV sy a5 L PV L S
g 8 Ol b Ses aS 550 5 AOE
ol el 5o (A [YWVAA] S5 logime 055 Js 2dS
Sl s 5 ool il Ohso 4 b b s ol 36 Ollas
Sl s Pl S 4 L5 [YWAA] 35 00s )
iy allan ) 5 [YA] 5m sac sl sl slaesls
g s Jelse sl s by S e
sl Ol st eolgay Jae U gl Jsb s Jy 2dS
S5 5 asgeme pinle 5 sl sl 5 S5 5 ikt
Al Al g5

ol oo 5 (5 Glmesls Hls b (50 iy
S cwlons cel b oy &&u‘)\j&u})&&
U5 laculgs 1w 53 Jsene @bl gl
solal sladas 535, o i 5wl washs 508 ol
Laosls o) Judos 6l 5ot 2V 5 ols b slas ) i
4 ik gola Ol Jas 5o dlis o) o a5d o e
ordize L g Job 55 slesls Jlow ) 8y, olsie
a5 03lizad TLGS (sbosls s g o 315 sl

LTS R TNEPRES

gl ol oSl pas 5 sazad slaosls o s &
ol 5 Jdos 01 TLGS anllas 5156 Y classls Lz
3l eas HL5) ‘_;\.a:(....ﬁé)jﬁd\i Slows EREN SNHpY

B oS JopedS L Lo e slapcd ) se b sl o


https://koomeshjournal.semums.ac.ir/article-1-2208-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

OL\Sen 5 idu e s

e D P WIPRT PRSPV VR e

[21] Third report of the national cholesterol education program
(NCEP) expert panel on detection, evaluation, and treatment of
high blood cholesterol in adults (Adult Treatment Panel 111) final
report. Circulation 2002; 106: 3143-3421.

[22] Zarkesh M, Daneshpour MS, Faam B, Hedayati M, Azizi
F. Is there any association of apolipoprotein E gene polymorphism
with obesity status and lipid profiles? Tehran Lipid and Glucose
Study (TLGS). Gene 2012; 509: 282-285.

[23] Ruczinski 1, Kooperberg C, LeBlanc M. Logic
Regression. Journal of Computational and Graphical Statistics
2003; 12: 475-511.

[24] Mehrabi Y, Khadem-Maboudi A, Hadaegh F, Sarbakhsh
P. Prediction of diabetes using logic regression. Iran J Endoc
Metabol 12: 16-24. (Persian).

[25] Sarbakhsh P, Mehrabi y, Khadem Maboudi AA, Hadaegh
F. Logic regression and its application in predicting diseases.
Andish-ye-amari 2011; 16: 34-46.

[26] R Development Core Team (2011), R: ISBN: 3-900051-
07-0. A language and environment for statistical computing.
vienna, austria : the R foundation for statistical computing.
Available online at http://www.R-project.org./

[27] Lewington S, Whitlock G, Clarke R, Sherliker P,
Emberson J, Halsey J, et al. Blood cholesterol and vascular
mortality by age, sex, and blood pressure: a meta-analysis of
individual data from 61 prospective studies with 55,000 vascular
deaths. Lancet 2007; 370: 1829-1839.

[28] Sarbakhsh P, Mehrabi Y, Daneshpour MS, Zayeri F,
Zarkesh M. Logic regression analysis of association of gene
polymorphisms with low HDL: Tehran lipid and glucose study.
Gene 2013; 513: 278-281.

ARA!

[13] Liu JZ, McRae AF, Nyholt DR, Medland SE, Wray NR,
Brown K, et al. A versatile gene-based test for genome-wide
association studies. Am J Hum Genet 2010; 87: 139-145.

[14] Chen LS, Hutter CM, Potter JD, Liu Y, Prentice RL,
Peters U, Hsu L. Insights into colon cancer etiology via a
regularized approach to gene set analysis of GWAS data. Am J
Hum Genet 2010; 86: 860-871.

[15] Tsonaka R, van der Helm-van Mil AH, Houwing-
Duistermaat JJ. A two-stage mixed-effects model approach for
gene-set analyses in candidate gene studies. Stat Med 2012; 31:
1190-1202.

[16] Schwender H, Ruczinski I. Logic regression and its
extensions. Adv Genet 2010; 72: 25-45.

[17] Sarbakhsh P, Mehrabi Y, Daneshpour M, Zayeri F,
Zarkesh M, Azizi F. Studying the interaction effects of gene
polymorphisms on low level of HDL over time using transition
logic regression: Tehran lipid and glucose study. Iran J Endoc
Metabol 2013; 15: 352-359.

[18] Azizi F, Rahmani M, Emami H, Mirmiran P, Hajipour R,
Madjid M, et al. Cardiovascular risk factors in an lIranian urban
population: Tehran lipid and glucose study (Phase 1). Soz
Praventivmed 2002; 47: 408-426.

[19] Azizi F, Mirmiran P, Azadbakht L. Predictors of
cardiovascular risk factors in Tehranian adolescents: Tehran Lipid
and Glucose Study. Int J Vitam Nutr Res 2004; 74: 307-312.

[20] Azizi F, Khalili D, Aghajani H, Esteghamati A,
Hosseinpanah F, Delavari A, et al. Appropriate waist
circumference cut-off points among Iranian adults: the first report
of the Iranian national committee of obesity. Arch Iran Med 2010;
13: 243-244.


https://koomeshjournal.semums.ac.ir/article-1-2208-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

Koomesh Winter 2015, 16 (2): 193 - 201

Association of polymorphisms and other risk factors with
cholesterol level over time using logic random effect model:
Tehran Lipid and Glucose Study

Parvin Sarbakhsh (Ph.D)', Yadollah Mehrabi (Ph.D)™ , Farid zayeri (Ph.D)*, Maryam Daneshpour (Ph.D),
Mahshid Namdari (Ph.D)’

1 — Dept. of Statistics and Epidemiology, School of Health, Tabriz University of Medical Sciences, Tabriz,
Iran

2 — Dept. of Epidemiology,School of Public Health, Shahid Beheshti University of Medical Sciences,
Tehran, Iran

3 - Proteomics Research Center, Shahid Beheshti University of Medical Sciences.Tehran, Iran

4 - Cellular and Molecular Endocrine Research Center, Research Institute for Endocrine Sciences

5 - Dental School, Shahid Beheshti University of Medical Sciences, Tehran, Iran

(Received 25 Sep 2013; Accepted: 6 Jul 2014)

Introduction: changes in cholesterol level can be a product of Genetic interactions of some factors.
These interactions are time-dependent. Since a time-dependent genetic interaction study related to blood
cholesterol levels has not been performed until now, this study is proposed to evaluate the time-dependent
association of SNPs and cholesterol by using a logic random effect model of assessment.

Materials and Methods: logic random effect model was proposed in the frame of random effects models
by using negative likelihood as the score function to analyze the interactions related to longitudinal
quantitative responses. Data of 329 participants in TLGS prospective cohort study was analyzed using
proposed model to identify effective interactions related to cholesterol. Annealing algorithm was used to
search interaction effects. Coefficient of these interactions and random effect were estimated using
maximum likelihood method.

Results: The results for male or other subjects with GG genotype for ApoAIV who had normal blood
pressure and waist circumference had shown significant lower cholesterol levels (19.8 mg/dl, CI 95%: 13.9,
25.69) (p< 0.001) than other subjects without this combination. Also, having (high triglyceride or allele e2
for ApoE) was significantly associated with an increasing effect on cholesterol (p=16.1, CI 95%: 11.64,
20.55). The level of the cholesterol in phase 1 of study was 21.4 mg/dl (CI 95%: 18.35, 24.44) more than
other phases (p< 0.001). The model’s random effect was estimated 165.82 with standard deviation 30.89
(p<0.001).

Conclusion: We identified some interactions among SNPs and other covariates related to cholesterol
level using logic random effect model.
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