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ABSTRACT

Background and Aim: Alzheimer’s disease is the most common cause of dementia in old
people. AD is a progressive and irreversible neurodegenerative brain disorder. Sortilin
receptor 1 (SORL1) is involved in cellular trafficking of amyloid precursor protein and plays
an essential role in amyloid-beta peptide generation in the AD. The purpose of the present
study was to evaluate the association of SORLI rs2282649 and rs12285364 polymorphism
with AD in Azeri population in the northwest of Iran.

Materials and Methods: This case- control study included 100 Alzheimer’s disease patients
as our case and 83 healthy subjects as our control group. Genotypes were determined by
(PCR- RFLP) technique.

Results: In rs2282649 SNP the frequency of homozygous CC genotype was 36% in the case
and 38.55% % in the control groups (P= 0.70). The frequencies of TT genotype were 12%
and 7.23% in the case and control groups respectively (P = 0.25). The frequency of
heterozygote CT genotype was 52% in the cases and 54.22% in the control group (P = 0.75).
Also, in 1512285364 polymorphism the frequencies of homozygous CC genotype in the cases
and the control groups were 93% and 90.36 % respectively (P= 0.5). The frequency of TT
genotype was 0% in both case and control groups (P = 0.00). The frequencies of heterozygote
CT genotype were 7% in the case and 9.64% in the control groups (P = 0.49).

Conclusion: No statistically significant difference was observed between the case and control
groups in regard to the frequencies of the genotypes. Therefore we can conclude that these
polymorphisms are not associated with Alzheimer’s disease among the people in the
northwest of Iran.

Keywords: Alzheimer’s disease, polymorphism, Sortilin receptor 1 (SORL1), Northwest of
Iran

Received: April 23,2019 Accepted: Nov 9,2019

How to cite the article: Yasaman Hampanezhad Mohammad Khalaj-kondori, Majid Khodayi, Mahnaz
Talebi,. Frequency of rs2282649 and rs12285364 polymorphisms in SORLI gene and their association with
Alzheimer’s disease in Azari population in northwest of Iran. SJKU 2020; 24 (6): 46-56

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBY-
NC), where it is permissible to download, share, remix, transform, and buildup the work provided it is properly
cited. The work cannot be used commercially without permission from the journal


http://dx.doi.org/10.29252/sjku.24.6.46
http://sjku.muk.ac.ir/article-1-4871-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-04-25 ]

[ DOI: 10.29252/5ku.24.6.46 |

I€9-0% /1WA sidwl § 0ol / @)led § Cuny )9y / olws)5 (Sib)y eole alSiily alc alas

35 ol 3T 6 sbows b BOT Ay 9 SORLI (35 rs12285364 9152282649 (Sl s 390 by 101 3
Ol gl @ Jlob 53T Curox

" A e " IS wme (G i weme ¢ O Hleds yously
S YSFROFANAL 1S 1S Ol oK b oo adSCis gl 5 05,8 eyl i IS (g gmils )

18 SN g Y SIPYANVED 100l il o gimn 30D Ol a5 oS (b psle odSCiils ity 505 8 L5 Y

venm D AYRSAR XS a8, khalaj49@gmail.com

e YOV WABAD LS SOl e oK as sl 0dSils it S05,8 o6 S5 (g gmitils W
S YVRATYN S SOl G S (S ke oS colas! psle Slidn S e calid F

e 2 by 5 0ks) s Golen G 5 il s 3131 55 Jie I Jele o Smls el IT (6ol 1B § dine )
A5 shaT Az A5 55 ogn SEE 55 5 Sl S 55 b A ghaT Sl i g S sk OVWET 5 & 55 ks o 0 8 ol
2 el 3T solee L 1512285364 5 152282649 sl (Alen gadllas fagn ) s sl Sl 3T s
3000 e Jled (65T Comas

JRS Olseay ol LEAY 5 sl 8 Ve Joli o 8 53 53 stals — 5550 t035 4 ol 3 adlllae 3,50 31,30 1 gwy 3 (99
s o3lizel (PCR-RFLP) ¢SS5 5 e 555 i Cogar L 35

Slolp 5e5u P=oVe LIYABD dals 05 8 55 5 1% Jlan 05 5 55 CC ) Sl 5152282649 (ol )5 (vaidly
05,5 33570 Jlawos S 5 CT Cupy Slslp (P=2/¥0) 5 IV/YY dali 05 8 w55 510 Jlaw oy S 5 TT (s
L7a /Y9 aali o S 55 s JAY Jlew o3 8 55 CC ol S1sl 51512285364 5 -pimman 5 (P= +/V0) 55 1OF/TY Lals
IV Sl 03,8 55 CT 555 Ssl 3 555 doys jiwo dali o3 S o 3 5 e 03,5 53 TT (sl Slsljp 505 P=2r0
5y (P=2/F)/4/8F sals o5 5 5 5

b opl 4 63 T ealine sl O 1y (gl gme sl e 55 Slsl 3 53 05 8 53 a4l 4 a5 L 1S g8 Ao
I (B0l e Jled Camaz 53 e IT (6)les b lad ) 50

Ot 58 Jled SORLI (ks o 65,18 by 30 b mal T (6 les 1G0T o™

SAMANA: oo do SAVIYA 2 o\ Dol AN/ Y/Y idllis J 5o


http://dx.doi.org/10.29252/sjku.24.6.46
http://sjku.muk.ac.ir/article-1-4871-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-04-25 ]

[ DOI: 10.29252/5ku.24.6.46 |

Sl eumd)gs by bL3) IEA

Ll s (APOE) 55 5d T (65l D)3 alax ||
Sz 3T Gl s &b 11 LOT Gl 5 eny
J=S 55 SORLL 5 oyl by ¢6)4S oo Sy
sdnl odr 5 (APP) b wsslal Sl ny ColSs
s s L gl Zwl Ses (APOE) 55,
05 ot 03 B0l go (LBl rge Sie 55 KK
LTl opamer 5 Lisd o 05 S Hlge o
@ e goedd 05 Ol B o 05 opl ) Calbes
el San 6 L5 o (AP) b a5kl e 131
AT Gl sl ST s 0 bele SSGey l
55 03 pu8 Slallles KCEPXTN
Genome-Wide  Association  )YGWAS)
g 3T L 1, SORLI  Sewas (Study
L Bl 5 OkdIF o s S
Ssl3T 53 SORLI (slaainl 31 65k 0)is S
S SORLI e 5 0l 5 5 p Js Lol 28
5ol U il yly Jels SORLI (glaccnl 5505
S0 20 5T (15 55 skl 3 s ed &S
Gl (Wil 11923924 Jlit py5505 5
5 4 okt Osml asb s 1812285364
Ll 515 YA oyled Ozl 4l s 182282649
e T olen 53 il (S 63,8k 18
30k A6 s Ko (S BB s ekt st
©BT Sldlas .Cwlodi o3l glzs SORLT s
S5 slaial 457 sls Ol (Yoo V) 5l Kan 5 158 s,
e 0313 51 30T 43 15228264948 ¥ 4 b sl
i sid 5> mRNA Tl Ol sy 0 2l o
oren (V358 0 Gy sl el T 43ls Olles
Lyl a8 wsls oY) Ll Kan 5 wsd sy WS
(AB1-42) 5 shoal 1 31 oo 5782282649 0 (5,15 one
7354 03 Mg s 2l sy (i e mle o

(SIS Gla sy OIS e el 3T gles

doddo
e 3131 3 e Jlgs ele 5wl el IT (soles
Ll S5 pAUEEE 5 edigs Lty Solen K 5 ol
sl glas Slas 3 sl &y go 40 b - e s
Gl s msly (5ol SV b ol yen r"g“ P
Yood Jlo 53 .00 5Y)555 o ools Lasis «ljs, S
AIAT Golos 51 Olem sl 3 8 D5 Y8 1 2
Jlo U sl 1 487 555 0 03] Cpmade 9 L3 o D)
Jole @ opl st SRl O ake Vov S A 4 YO
Oler Ol Comazr )3 e (K 5 (olozr a5
Golow Ly @ 5y gy @ ary LML el bus
OT ot (Lol (555,00 OT ol 555 ot ol T
S ol LBy, s 5 SIS L5 Al
S S e BN g, ol YU an e ) s S
Sl 8 digho pll g Gl Sp 5 Goles
2 ke s i Glays b wl Ky SLll s
S5 Sl & L g (oley e camt )y ol
S Sl IT sl e opl 1 abie Jomoly Ll 55 o
358 50 polt S S r el oy (5l
55 Gadaie ases Jalse 5 (K55 by sSB 50s s S5
SORLI 05 (F)dzes Jts (soley 4ru s 5 33,5
L ks e slaoj 5l S (Sortilin-related receptor)
205 b el ol T )50 (ol 4D ot 21331
0538 OF lols 5 o W1511G241 p 550055 555
b AdgleT 5l iy 55 e SORLL .(0)cl
« (Amyloid Precursor Protein) (APP)
LS g lte 3Lk g (e St 5T (s s
AP) (amyloid- ) b wisleTad 5 5 age 28 5
@iy SORLIT 558 L sla i .(9)s,0s (beta
SORLI 0L .(V)stzzes oYL (AP) b as sl = 5o
ML o 2ol 6l 3T Ol e 5 MRNA
aoBs e U S ol gloi 8 imes SORLI

1RGA sidw! § 0agd /7 @)led o Cuny )9y / olws)5 (Sibjy eole alSiily alc alas


http://dx.doi.org/10.29252/sjku.24.6.46
http://sjku.muk.ac.ir/article-1-4871-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-04-25 ]

[ DOI: 10.29252/5ku.24.6.46 |

€9 (5)M5 a4 sen0

National Institute of Neurological and )

Communicative Disorders and Stroke
/Alzheimer’s Disease and  Related

- s glews 5 (1#)(Disorders Association)
Mini-Mental State ) MMSE =ty
sa0seT 5 A&KalT sl v, » (Examination
plol Ol sloy el 5 e pamaiis oy (S5
Sz A slaobas Ll esls jasis 5 sle)
LoDl Chlas pde ould) 23 (Juld ey 55
S b6 Gl el I jaseis (slajlas
Sl s bl 5 S sleyy able s (Sl
5 e SBlen Ll 5l dals 0y 8 sl 31ty sad
5o Al 55 sl e y3 Oy 53 iy Wl s
S 055 b e 5 e Bldjl s Bl el 3T
0 BOT w3 L 5 addllas 350 5131 pla 51 .dis 5 O g5 o0
A 3| ST abcls,

DNA sl asflas ool 5310055 DNA o1 5
DNA . ¢t (Salting Out) S gy Ly
ook oS Bl e 5 A8 Kl edd o
W58 I3 w30 sn i 555 50585 S
1512285364 sla JSo st s 6l i 55 e
DNAIwl SORLT o5 4 by, 132282649
Glymly 5 oeslil b PCRLug szl pul
i 2SS () Jar) ok 1 b

IS5l s Sl Shs bl ol (5 (Soes
O3l Caws 1 (SNPHE) (6,0 SN O gy ahaz 5l
o sen 3557 5 (SNPH23) (S ool oo
adllas 5 . (\V)lesls Olas ( SNP#24)(rs2282649)
05 aw S5 (T0) LK 5 &Kl bwy S
- }6 ms s ol SORL1, GAB2, PICALM
SORLI 0j I <ibjyly ¥ el Cws a4 g5
L (rs12285364, 152070045, rs2282649)
L(eVoSKes 5 06 .0F) Ly o en AD 2153
5 151699102 as3824968 sl aw (55,  axlllas
aw ol olishle & Wdew ) a2z ol 4 152282649
Ol plen LaldT 4 Sl s falS L 05
2 pedyge (b ol Coeal 4w g L LO0)Ass
Ao AN sl anlllas 3 el IT (6ol @ Sl oS
5152282649 Gl 5o (b N s s Slslp
sl 5 el )3T Olles 55 SORLI o5 1512285364
2> el I 4 Vel Sy L 0T (alper 5 e (Il

.J_,.&u,a;m;)‘ﬂ‘ufgjww

I3 )
Voo Jols andlas )90 o131 gtali — 5 g0 anlllan ol s

A 5 (Jls OV-AY) s 03 g0bmen b el IT @0 Dt Hle &5
PO-AY) (s e3gdome b U287 058 Olse 4 Wl
sl e Ol o i slagdT Camex I (Jls

NINCDS-ADRDA sl jlme polal 5 Ol ke

LA%»‘&‘ﬁe&f‘jbsbﬁ‘f;.\ d}.\:—

ol g il s o5l b5k
Jyama
Y 5'-CGTGGAATAGGAAACTGGAGC-3' off
KL g 5'-CTAGAGTGTCCTGCCCTTGG-3' (rs2282649) SORLI1
oa, 5'-CGGGACATTTATGTGGGTTC-3’ ovY rs12285364) SORLL1
o8, 5-TCCCACTGAGCCTAAAATGC-3'

1R9A siaw! g gags /7 @)les § Cuny 0)y / olws)5 ¢Sy eole alSiils alc alas


http://dx.doi.org/10.29252/sjku.24.6.46
http://sjku.muk.ac.ir/article-1-4871-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-04-25 ]

[ DOI: 10.29252/5ku.24.6.46 |

wSlo eund)gs 1 bL3) O

5b 33 Jhie OT 2y SeF/A Juls o RFLP 2575
PST  Sssitome 5T oy & 2ds o 2/ o3
A1y ¢SS 51512285364 41, (Fermentas s ,2)1
¢l (Fermentas s ,2) MSP I ;7

¥ o msT olasl b a5 S ) as2282649
w5 555 Sr 0353 «onl PCRU g 25 S
Y I R AT R
mor 03 AT Do 1y s S 5 s 8 Ll
ke ol 3l e alanlF e YV Gl bl
23T 355555 SSIIY 58T U5 55 4 Jpeames
w5 plels K ,3CC (55 e ,5MSP 1
25 S (o sloml (3L i B VY gladgb L L o
il oSS ks TT (555 52y Soge oo S I
Sy Sose 3 5 e Sp sl e 0FF
G \YP 5 P OFF cladsb L b 4w CT sy
TT 55 opim 3 PST L 05T 55580 05 5L
FYE 5 VA Gladsb b bl 53 5T olals Kl s
Sers Do 3 S 53 AS e olml (G5L S
o S 83l S 0TV il S anks CC 55
Gadsb bbb aw CT (o5 3525 Soswe 03 52,5
) JK) 558 a0 s (5L Cui FYF 5 V1A DYV

Vol eslimal b 2ds S YO o= > PCR x5
S fmapds SVt 5 055 DNA I 6 8, S
5 aie O 2ds S VY 5 (Ampliqon <57,2) 2X)
S8 s eddale) saln 53 g 5l Y g5 S S
Lsas ¥ 5 PCR a5y s el (Metabion
Jelis 1s12285364 <\, sy 4 5 ol L6y
O Sode 4 453 0 sbes 3 4J sl (denature) sl
a0 4 YD e 4 45540 H5 (g Cd el g 4l
33 S5 Al e 5 4SBT Sde 4 a3 OA sles s Jlas!
o) 2l ASS Al o 5 4t YO e 4 a3 VY sl
Sl A5 plndl 4dSs Ve e 4wy VY gl L
O Side 4 43 A0 (slos s adgl ok Ll 152282649
a0 4B YD e 4 45540 H5 (g Cd il 9 4l
33 55 Al e 5 4SBT Sde a3 #Y (Sles s Il
o 2l ST A e 5 4SBT Ske 4 4z 53 VY (sles
Jamn i plowil s Vo Sle a3 VY e b
ot 35 5 3553 SUIY 56T 35 5 estizad L PCR
s oy UV, ;5 safe stain b .75, 5
Co Sonr I Jols oy e sl
)RFLP-PCR s, ;1152282649 41512285364

Restriction Fragment Length
@y Y slge plas Ikl L osliel (Polymorphism

rs2282649

1312285364 512282649 « Ly » PCR-RFLP LT\ ,, por

1RGA sidw) g 0l /7 @)led § Cuny )9y / olws)5 (Sib)y eole alSiily (alc alas


http://dx.doi.org/10.29252/sjku.24.6.46
http://sjku.muk.ac.ir/article-1-4871-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-04-25 ]

[ DOI: 10.29252/5ku.24.6.46 |

Ol 5)3i5 pla sane

Comor 457 305 0LE5 68 2ty (g3,ls Ul oy 1 (piomen
S5 Jols 3 152282649 Kl 5 Cd o 5 )50

Y ) 350
SORLI 051512285364 St 355 Sslp
ik o555 @i WA 5 sl B0
S 513l el JT adlaw 31 ol » 1812285364
TAY Mo 3131 53 mp ool 05 3 S ales
Aoy o 5 CT 0 K555 IV CC &K pon
05,5 3131 Ola 55 5 Lk osls et TT &K 5 e
CT o &K 55, 18/9FCC &K 5 an 180 /19 J 28
ol s sdslie TT &K 508 Loy Liws s
93 O Golame DB o 85 w58 ST Dlulous
0T S 03057 uls bl 35 J 287 5 sla 055
olsbme Dl sloy b 5 ole 03,5 53 G355 45 ol
ol el 4 a5 L eeg g ol 4 (P> 0/00) Ll
allle 350 Comar > 1512285364 il ¢ tass,
op Grmer s oad O (Alea T 6 ole L
2y Sysh Camaz &S 313 Ol 5 nly o3yls ol
syls 3 Jsls 5 1812285364 oKl 4 Cod

Y Jsds)

ST GlalsesT (cwsp sl p tresls Lo 5 4 o
Slalslp As eslinal Y¥ 4l SPSS il 5
Log dals 5 3558 05,8 53 MT la sl 3 5 5555
il S 5 LS sl o L Student t-test o e 5T
Gl Dol Cardy 5 S e LOT 1, (OR)
NF ap 2050 S5 g 05037 Sl esliud L & s
w5 L5 45 ls gas by p 4en 53 P<0.05 5 8
NG

sl

SORLI 3182282649 e w555 Slslp
S w85 s WA s Dl B3 s
JS s 5 el 3T 4 Y 5150 (gl 152282649
I8 Yo 5131 03 g op) a3 5 S alos
Ny 5 CT o5, 1Y CC oK)
05,5 3131 Ola 53 5 ks o3ls Lasis TT &K sen
O ie s IOFYY (CC oK 5 0en IFAOD J =S
05T s s otalin TT & &5 gon 1V/YY 5 CT
S s sl 055 33 G5 S cwl OT KL
g b gopla (P> /00) Lyl gyl sme ool
Camaz 3182282649 il ¢ il op) slaasl a

Aas o Ol pler Ll dT (oles b aslllas 540

(rs12285364, 1s2282649) sl a5 sl 5.Y Jsa

HW p-value OR (95%CTI) GEAT )l G )yles N el gl
AR </AAY YY(/YA/00) \tdVArd)
JFAB-V/D8 cc
VY A0 FOC/OF/YY) BY (/DY)
AR /0 0-1/508 TC Rs2282649
NAISE VIV AZAAD) YY)
WANE VAN 4 TT
o0 VY VO(/Q+ /AYS) Av(/Ar)
AY </FPV-F/YVA cC
</F48 s ACLA/$¥) A% Rs12285364
YYA-Y/VEY TC
- - TT

1R9A siaw! g gags /7 @)les § Cuny 0)y / olws)5 ¢Sy eole alSiils alc alas


http://dx.doi.org/10.29252/sjku.24.6.46
http://sjku.muk.ac.ir/article-1-4871-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-04-25 ]

[ DOI: 10.29252/5ku.24.6.46 |

o Slo euad)go 1 bLI) O

Sz os,S 53 5 VX0 U S 05 S 61, T T Slsl
Slalp a8 L 0T by 0057 gt T s 4 170
8 5 ot 3,5 33 53 Gl 53 2 3T 5 C sla JT
Lol adp = +/00) &b Hls pme Doles Hlay
bl ol ST Ghass ol bl & ar g
Ol alyen asdllae 5550 Comar o T ol

(¥ Jgdr) dms o

4 by JES s T a S ol AT Sl
Gawlos 53 1512285364,152282649 o
HT G313 S ol (61 152282649 T ) 5
ol 1Y Jlam 05 5 (5l 5 190/99 J xS 05 8 61, C
S o3 8 55 s IFFME U8 05 8 6l T YT Sl b
C T 1515 1812285364 (6l 5 5 daT Cows 4 I¥A

Sl TAF/O Jlaw 05,8 5l 5 TAAND J S 05 5 (6l

(rs12285364,152282649) cls 1 1yl 3 ¥ Uy

p-value OR (95%CI) Pl e H el gl
JIAOY
/04 VA (/80/89) \Y#(/5Y)
/RN /DAY C
\/AVY Rs2282649
/04 OV(/Y¥F/*F) VE(/XA)
SVY-Y/\VE T
¥/A¥4
/% VA (/A4/VD) 14¥(/49/0)
CFYA-AY/YAR C
A Rs12285364
/04 WL /YD) A
/AVO-V/YVE T
- s J> (Amyloid precursor protein)(APP) Sy

“WT 5 Shee bwyg iy 4 APP ol .(04)545
s (B-secretase) ;L Suk L (a-secretase) ;6,5
&l 3,8 o Syse (y-secretase) b Sl
Soge SBSWlT buy APP (el cud 251,
S5t shaT b DY s sl & e 5 5,8 0
S OoSs, (Y)ss3 . (Non-amyloidogenic)
09550 & ks pela 51 ok 5515 5 457 1 s gl Sl
St s T gla i 53 34 00 ools o8, S5
iy BSLE 5 Sk Lws APP
o5 ormen 5 () sk 515 meamd (1) 57D 55 0
Sliss 2l s (FFapsss S by ABsladz,
sh e Gl HL ol Eel ((Y0) ) st s 5
0,8 ¢ Olge « SORLL & wias o 0l baasily

L 4SSl (Gire Gobigy i Il &K Ll IT (65 les
wlisy bl js Il Eoly dbbl>  ou )b 2ol
Comaz Ol s 3 (S ) & sl SRl 1 L oagd o35
SR g Golew ol st s Sladew T s
Golew 53 @b Jelse ol o3l Ol Soliios .ol
ST ol Bl (Ll Sl el ST
Jolss om odomy OVl 5 Gl ale d IO
AT ol sseh ol Lamme 5 65 ) K55
4 Ol Sole ol 03 s (S5 Jele Sl o sdi
S5 by L5 e T LAY S 05l 56 55 5 b 5 gheT
L gediss pex 355 (Metalloprotein) o, S
Sl e IS Cwl awTawl YA-FF

b sl Sl iw o555, (Proteolytic)

1RGA sidw! § 0agd /7 @)led o Cuny )9y / olws)5 (Sibjy eole alSiily alc alas


http://dx.doi.org/10.29252/sjku.24.6.46
http://sjku.muk.ac.ir/article-1-4871-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-04-25 ]

[ DOI: 10.29252/5ku.24.6.46 |

oW (5)%5 2l sans

53 (YY) oLKKes 5 kisle  (YV)Lsls
« ( Genome-Wide Association Study)asllas
L SKa5 &jsee SORLT o8 w557 ool sla>
Conar a5 p adllon Gl ol on 5 el IT
B eomen - (A ol (388 Ols e 505 eyl
mosel S5 2 (VRO 5 (Gao) g€ Sl
rs2070045 (SNP19), 1s3824968 sla
Ol Cure> 5> (SNP23) |, 152282649 (SNP24)
MCT & ol o al (sla shla 51 (5 DL o
()5 5 ..t 1, (Mild Cognitive Impairment)
2 A8 Dbl Sl saTsa 28lae mls 4 45 L
Ml a3 05 ol Coenl 5 il Sl omen
Gl g5 ol e s T ol

Il )3T Comes 55 (1512285364,r52282649)
sy Ol ol s 5 28 8 15 LT 5 50 01l 02
3y Samer 53 el IT (ol L 0T 5l pliS e S
o) 3 Jel ml sl ol e alen andlas
Ser YL o S Gl i Sl Jeol il b ta s,
sl sy 5 A6 L5 e ol pte JSTL RN Vg e
bodsl addlas 3)5n Slacamer (S5 4wl 5 05
SR Sl s ol 5l el b s
5 feise Oby Jiedlgea das o Ol Calbe Dlallas
05 5 ol & 65y p &S Glandlas L(YeA) O Sen
Olsie cdisls pla] ST (5l Camax s sOTI]
Gl 5 05 o) o Solasae LU s 8 s S
Guven & glasdlas 55 uoman (¥4, 5 2 5 sl T
YOV o lys YOO Jle s aS 5 s (Y )L
el (1 sl plonil (Sl 3 3 FVF 5 el JT adles 53
VDL s 4 ol gne T mls 182282649
Voadlas ¢ s (YO0 5 J 0T 5 osde
rs668387, r1s689021) rs641120, N
s 181699102, rs3824968, 152282649

ol 3 b 3 kel Sl o 55 5 b e (S5l e
ol Sl s5s B3l 5 Jsbe SV 5 8 5 5055
S ok a3 o S0 e glade 53 S,
4 JEsJom 5 &S o 3500 38 b e 4, 1, APP
o 0T Sadsss s Bilan s Jsbe gl
05 Sl Hlgr e 05 ol 93 (G BO gl o (P s
o O ool ) e Ll roen 5 Lisd e
Lsdon AR Olpn (1B 4 e 5 0dd 05 Ol el
Sy oS g sh Jole o ety o)l (S o
33 SORLT ol 31 ()l il el IT (5 ke
SORLI < 5 0k » (&2 (o M6 (25 T
e b 3l S K aSSb slagsial L Lyls il
bolo bowl ol S 48 SORLT wssy 53
5 slshla 95 j30ds AS o 5 o UST el
11923_q24 Ll ps55055 S35 2 0 Y s
DUyl ey 4 sallae ke 05T (Yl
Golew U 1512285364 5 152282649 slac il
23l odd Jol sl gl oS Szl el T
whole-genome microarrays iy, L « issh
YU Colazs| b oS ws Ol e 05 5> SORLT 0
5 Sly ()55 0 Ok eI Ohlew 05 s
L 6oy p 6T adlas ¢S (Y0 V9) oK
I3 53 15 WOT ales SORLI o sl IS
5,50 Jals andllas ) Lsls)l 3 pwyp Sy58 )3
S50 10 Gl N0 JS 53 0T 53 &8 5 J xS 5 Hlen
Jols el ¥ S Wsls OlaS OT sl 5
rs2070045*G s2282649*Tas12285364*T
5 LS ()3, alen AD o Sl s 25l L
BV Jals &8 5 o 3 1y st Sl 311 )01,80s
Corexr 1 U8 6505 FIO 5 oy 3 el JT aDhie 55
il A 3 il B LIl ey 3pse ol

Ols e el JT Golew b o Kt &pson

1R9A siaw! g gags /7 @)les § Cuny 0)y / olws)5 ¢Sy eole alSiils alc alas


http://dx.doi.org/10.29252/sjku.24.6.46
http://sjku.muk.ac.ir/article-1-4871-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-04-25 ]

[ DOI: 10.29252/5ku.24.6.46 |

« Slo eud)gs L bLI)  OIF

e L Slallas @L‘b L Ll 634 L;;Ua.a Slaes

.JJ‘J\”J}‘:‘W&‘;}G;

S10u8 g K5

pole Sliions S 0 5l e oyl O i 5 ol 5l ke
2 LS ol 3l 5 5,8 (S el oKl lae!
)M‘J“L&}}NQ[&?}&)K&JAO})J&&‘(@‘

313 O gl 5 Lalayl 3 pws 3050 1y (rs1010159
s SORL1 Sl o e Gl S dals &
) 5,105 3 5 s AD 0l s

Gl
s SORLI o5 ,» 152282649, 1512285364

Ll 1 gl
L Sk 548 5 Sl 53 Sllllas 5 b ol ool 5 515

References

1.Prince M, Bryce R, Albanese E, Wimo A, Ribeiro W, Ferri CP. The global prevalence of
dementia: a systematic review and metaanalysis. Alzheimers Dement. 2013; 9(1):63-75.

2. Hooijmans CR, Kiliaan AJ.Fatty acids, lipid metabolism and Alzheimer pathology. Eur J
Pharmacol. 2008; 585: 176-96.

3.Tarkesh N, Rahgozar M, Biglarian A, Khorram Khorshid H . Identification of Genetic
Polymorphism Interactions in Sporadic Alzheimer’s disease Using Logic Regression. IRJ.
2011: 9(2): 45-50

4. Shibata N, Kawarai T, Lee JH, Lee HS, Shibata E, Sato C, et al. Association studies of
cholesterol metabolism genes (CH25H, ABCA1 and CH24H) in Alzheimer's disease.
Neurosci Lett. 2006; 391(3):142-6.

5.Rosenberg RN, Lambracht-Washington D, Yu G, Xia W. Genomics of Alzheimer disease: a
review. JAMA neurology. 2016; 73(7):867-74.

6. Rogaeva E, Meng Y, Lee JH, Gu Y, Kawarai T, Zou F, et al. The neuronal sortilin-related
receptor SORLI is genetically associated with Alzheimer disease. Nat Genet Nat Genet.
2007; 39(2):168-717.

7. Dodson SE, Andersen OM, Karmali V, Fritz JJ, Cheng D, Peng J, et al. Loss of
LR11/SORLA enhances early pathology in a mouse model of amyloidosis: evidence for a
proximal role in Alzheimer's disease. J Neurosci. 2008; 28:12877—-12886.

8. Sager KL, Wuu J, Leurgans SE, Rees HD, Gearing M, Mufson EJ, et al. Neuronal
LR11/sorLA expression is reduced in mild cognitive impairment. Ann Neurol. 2007;
62(6):640-7.

9.Karch CM, Goate AM. Alzheimer's disease risk genes and mechanisms of disease
pathogenesis. Biol Psychiatry. 2015; 77(1):43-51.

10. Feng X, Hou D, Deng Y, Li W, Tian M, Yu Z. SORL1 gene polymorphism association
with late-onset Alzheimer's disease. Neurosci Lett. 2015; 584:382-9,

11. Lambert JC, Ibrahim-Verbaas CA, Harold D, Naj AC, Sims R, Bellenguez C, et al. Meta-
analysis of 74,046 individuals identifies 11 new susceptibility loci for Alzheimer’s disease.
Nat Genet. 2013; 45(12):1452-8.

12.Andersen OM, Rudolph IM, Willnow TE. Risk factor SORL1: from genetic association to
functional validation in Alzheimer’s disease. Acta neuropathologica. 2016; 132(5):653-665.

1RGA sidw! § 0agd /7 @)led o Cuny )9y / olws)5 (Sibjy eole alSiily alc alas


http://dx.doi.org/10.29252/sjku.24.6.46
http://sjku.muk.ac.ir/article-1-4871-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-04-25 ]

[ DOI: 10.29252/5ku.24.6.46 |

00 )NS5 pla sans

13.Alexopoulos P, Guo LH, Kratzer M, Westerteicher C, Kurz A, Perneczky R. Impact of
SORLI single nucleotide polymorphisms on Alzheimer’s disease cerebrospinal fluid markers.
Dement Geriatr Cogn Disord. 2011; 32(3): 164—170.

14.Wang Z, Lei H, Zheng M, Li Y, Cui Y, Hao F. Meta-analysis of the Association between
Alzheimer Disease and Variants in GAB2, PICALM, and SORLI1. Mol Neurobiol. 2016;
53(9):6501-6510.

15.Tan EK, Lee J, Chen CP, Teo YY, Zhao Y, Lee WL.SORL1 haplotypes modulate risk of
Alzheimer's disease in Chinese. Neurobiol Aging. 2009; 30(7):1048-51.

16.McKhann G, Drachman D, Folstein M, Katzman R, Price D, Stadlan EM. Clinical
diagnosis of Alzheimer's disease: report of the NINCDS-ADRDA Work Group under the
auspices of Department of Health and Human Services Task Force on Alzheimer's Disease.
Neurology. 1984, 34: 939-944.

17.Mirzaii-Fini F, Dowlati M, Dehghani M, Kouchaki E. Investigating the association of
Val/Met polymorphism of the BDNF gene with the incidence of disease in patients with
Alzheimer and comparison with healthy elderly people in Iran. Feyz. 2018; 22(6): 617-623.
18.Alagiakrishnan K1, Gill SS, Fagarasanu A. Genetics and epigenetics of Alzheimer's
disease. Postgrad Med J. 2012; 88(1043):522-9.

19.Masters CL, Cappai R, Barnham KIJ, Villemagne VL. Molecular mechanisms for
Alzheimer's disease: implications for neuroimaging and therapeutics. J Neurochem. 2006;
97(6):1700-25.

20.Adlard PA, Tran BA, Finkelstein DI, Desmond PM, Johnston LA, Bush Al. A review of 3-
amyloid neuroimaging in Alzheimer's disease. Front Neurosci. 2014; 8:327.

21. Rajendran L, Schneider A, Schlechtingen G, Weidlich S, Ries J, Braxmeier T, et al.
Efficient inhibition of the Alzheimer’s disease beta-secretase by membrane targeting. Science.
2008; 320(5875):520-3.

22. Sannerud R, Declerck I, Peric A, Raemaekers T, Menendez G, Zhou L, et al. ADP
ribosylation factor 6 (ARF6) controls amyloid precursor protein (APP) processing by
mediating the endosomal sorting of BACE1. Proc Natl Acad Sci U S A. 2011; 108(34):E559-
68.

23.Bayer TA, Wirths O. Intraneuronal Abeta as a trigger for neuron loss: can this be
translated into human pathology? Biochem Soc Trans. 2011; 39(4):857-61.

24. Rajendran L, Honsho M, Zahn TR, Keller P, Geiger KD, Verkade P. Alzheimer’s disease
beta-amyloid peptides are released in association with exosomes. Proc Natl Acad Sci U S A.
2006; 103(30):11172-7.

25.Annunziata I, Patterson A, Helton D, Hu H, Moshiach S, Gomero E, Nixon R, d’Azzo A.
Lysosomal NEU1 deficiency affects amyloid precursor protein levels and amyloid-beta
secretion via deregulated lysosomal exocytosis. Nat Commun. 2013; 4:2734.

26. Bai Z, Stamova B, Xu H, Ander BP, Wang J, Jickling GC, et al. Distinctive RNA
expression profiles in blood associated with Alzheimer’s disease after accounting for white
matter hyperintensities. Alzheimer Dis Assoc Disord. 2014; 28(3):226-33.

27. Kimura R, Yamamoto M, Morihara T, Akatsu H, Kudo T, Kamino K, Takeda M. SORL1
is genetically associated with Alzheimer disease in a Japanese population. Neurosci Lett.
2009 18; 461(2):177-80.

28. Miyashita A, Koike A, Jun G, Wang LS, Takahashi S, Matsubara E, et al. SORLI1 is
genetically associated with late-onset Alzheimer's disease in Japanese, Koreans and
Caucasians. PLoS One. 2013; 8(4):e58618.

1R9A siaw! g gags /7 @)les § Cuny 0)y / olws)5 ¢Sy eole alSiils alc alas


http://dx.doi.org/10.29252/sjku.24.6.46
http://sjku.muk.ac.ir/article-1-4871-fa.html

[ Downloaded from siku.muk.ac.ir on 2026-04-25 ]

[ DOI: 10.29252/5ku.24.6.46 |

o Slo euad)gs b bLI)  OF

29. Gao X, Liu M, Sun L, Qin B, Yu H, Yang Z, Qi R, Gao F, et al. SORL1 genetic variants
modulate risk of amnestic mild cognitive impairment in northern Han Chinese. Int J Neurosci.
2014;124(4):296-301

30.Minster RL, DeKosky ST, Kamboh MI. No association of SORL1 SNPs with Alzheimer's
disease. Neurosci Lett. 2008; 440(2): 190-192.

31. Guven G, Vurgun E, Bilgic B, Hanagasi H, Gurvit H, Ozer E, et al. Association between
selected cholesterol-related gene polymorphisms and Alzheimer's disease in a Turkish cohort.
Mol Biol Rep. 2019; 46(2):1701-1707.

32. Liu F, Ikram MA, Janssens AC, Schuur M, de Koning I, Isaacs A, et al. A study of the
SORL1 gene in Alzheimer's disease and cognitive function. J Alzheimers Dis. 2009;
18(1):51-64.

1A sidw! § gl /7 @)led § Cuny )9y / olws)5 (Sib)y eole alSilily alc alas


http://dx.doi.org/10.29252/sjku.24.6.46
http://sjku.muk.ac.ir/article-1-4871-fa.html
http://www.tcpdf.org

