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5'_
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rs362691 Case (%) Control (%) OR (95% CI) P-Value
N=74 N=88
Genotypes
C/IC 0 0
C/IG 16(36.4) 28(49.2) 1.692(0.830-3.449) 0.146
GIG 58(63.6) 60(50.8)
Alleles
C 16(10.81) 28(15.90) 0.641(0.259-1.573) 0.290
G 132(89.19) 148(84.09) 1.561(0.636-3.867) 0.289

CIT) 08 O3l 55 5 M ilS =Y Jsar

rs736707 Case (%) Control (%) OR (95% CI) P-Value
Genotypes

CiC 41(55.41) 52(60.47) 0.812(0.445-1.482) 0.469

CIT 26(35.13) 28(32.56) 1.122(0.599-2.103) 0.701

TIT 7(8.11) 6(6.98) 1.176(0.37-3.777) 0.762

Alleles
C 108(72.97) 132(76.74) 0.818(0.411-1.629) 0.539
T 40(27.03) 40(23.26) 1.222(0.614-2.436) 0.539

YA




WAV ) ojled Y s

4=l emdyge b S 5 U wlie b«
L Comax G 3 1y YY 05551, (1S736707) 04 05 =l
O PLl gen oS di S a5 ol I adllles 5 5
) 20 sy sl b el ) e e
e ke BLE S e S Ll s G b
53 e sl NG 5 4l ol pand 50 A 0 6010
o ol pde (YF) il s Camer o li A
05 el 5 b sleSns s addlae 3)5 05 S
Al il (A e el Ses G b
b Sl Dl S sl 8 sl 0S5 iaman
L5 o SNPSG LS Jl s osb a4 cl S5
s SNP ahar 31 iy Slalan ol ol 2l i B

(V) 558 ey AL Reelin o 51 i

Sl s s BB ool ol aadlas s s S
FTL aslio ;3 C T Ll dis sdalie o5 S 55 55 T
losls b 55 53 & ol L la Bl ol 3y 5 e T
sy oedal s w OF) pye il Cones s
o33 b sl 5s s sl ol gms ool boajls s
Q) UKes 5 Dutta b s oai i85 sla
o3l gl Ol 5 UL 5 o (REF) L Comar
(F) OLSen 5 5555 5 «(TF) REF) sl (5383 sl
F5se 5l edd Sl sl 4 Mt Olew Ol s
(IMGSAC) e 31 p s oS (S5 Ml oy anlllae
AL oo sl 4 Mies b gl Came 1 Bk ol il
S WIT Plas J 55 cae PIC PTOT 5w

.J).f ol L;LL-NL‘:I

Cib Sl 5 (15362691 SNP) YY 05551 s, 5o
Olas andlas

sl Sy90  dmel>

T |
& (OR (CI): 1.692(0.830-3.449), P=0.146) (table 1)
s (YY) s 5 (YrA) Bas addlee clin b

Ml 5 YY 05551 emdrse b o Ul3 iae LU

va

(Ol ol oy alome) J5S050 5 sl gl sy ales

Ll 2 Y 5 Gl Jade Sledbl 1 &S (g skilen

35 55 IS 5 eyl 035w ls pxe BLE e
(P>005) INIRY Se s o axdlae M))A Jli

Reelin .., « oo Olhsd 53 jhe dmwy Jsb o
oS S el adeieys JBS Ges s Wb s
Do wmbe Dxle gl S 5 2k
Ll e Mg ol ble 31 S35 4 45 postmitotic
s 5 e OselboaY 5 eae O xlee i g
Oy WSS 6l gl bl S 5 g ps Al
Ol TV 518 5 0) A4S e 0l s pleie (5300 Sbls
Il ¢ 5 p 5Kl dile pwre M - 53 Reelin
SIW AN o 5 el Jland s ook ¢ ol 5o
s e Ol S e 3l de Sldlas L e LislS (VA
Vo) SBs Js,b (Awys o) amss ;3 Reelin o5
Rkl e Sl (o Ve Ddlsl 23 (A s
&WTM;\)aééﬂa\)w)wl{&pgku
5 byl Sk, Juls &S sl Bl
dlsl S5 edle 4ol gl iS5 LSS b,
b e 1 L, akilele s g aeby ks g
Kooz blijl aail- 5 0bs e Loy s . Ll 3
e S Wl e S el Ko oldlas i (Y) 5l
34 bLS) i) Solo 4 Jle~l 5 Reelin o3

(Y/\ 4\‘0 cYY ‘Y . 4\ ))J‘)

sl Gl el g35e addlas S L Tl ol
23 A HS S SO ey ge b 55 o DL 05 S
e 5| i Il 5 Reelin 0308 0zl 5 VY 055!
4 e S35 VE s S walllas ol s 23Sl
Sols e LUl en o e S5 S AP 5 il b
oS edalie 05,8 53 e M5 585 SlesS o

.bﬁ



WAV ) ojled Y s

sl pa S (Ml (505 S35 e
4G Ty 0LKes 5 155 bwy (IMGSAC)
Carezr 53 45 J= 53 (F) i als Cslae T Ol g
OLes 5 Lols by adlas 3,50 g sl 3
23 Ol plaly e I P14 G T (Y9)
S oS ol (9315 sl sias Olas T LSS

sl Gl s J s

1- Ashley-Koch A.E., Jaworski J., M.a. de Q., Mei
H., Ritchie M.D., et al. (2007). Investigation of
potential gene-gene interactions between APOE
and RELN contributing to autism risk. Psychiatr
Genet 17: 221-226.

2- Bailey A., Luthert P., Dean A, et al. (1998). A
clinicopathological study of autism. Brain, 121
(Pt 5):889-905.

3- Bauman M.L., Kemper T.L. (1985). Neurology,
35: 866-874.

4- Bonora E., Beyer K.S., Lamb J.A., et al.( 2003).
Analysis of reelin as a candidate gene for
autism. Mol Psychiatry 8:885-892.

5- Costa E., Davis J., Grayson D.R., Guidotti A,
Pappas G.D., et al. (2001). Dendritic spine
hypoplasticity and downregulation of reelin and
GABAergic tone in schizophrenia vulnerability.
Neurobiol Dis 8: 723-742.

6- Costa E., Chen Y., Davis J., Dong E., Noh J.S., et
al. (2002). REELIN and schizophrenia: a disease
at the interface of the genome and the
epigenome. Mol Interv 2: 47-57.

7- Courchesne E. et al. (2001). Neurology, 57: 245—
254,

8- D’Arcangelo G., Miao G.G., Chen S.C., et al.
(1995). A protein related to extracellular matrix
proteins deleted in the mouse mutant reeler.
Nature, 374:719-723.

9- Dutta S., Sinha S., Ghosh S. (2008). Genetic
analysis of reelin gene (RELN) SNPs: no
association with autism spectrum disorder in the
Indian population. Neurosci Lett 441:56—60.

10- Fatemi S.H., Earle J.A., McMenomy T. (2000).
Reduction in reelin immunoreactivity in
hippocampus of subjects with schizophrenia,

(Ol ol oy alome) J5S050 5 sl gl sy ales

Wl Obe 53 5 La Comer Obe 3 i @ sl
(A 5 %) sl olis IMGSAC

3G W as ws 8 jasis ol anllas 55 (uman
5 am SWJES 5 o3 Ohlen 53 C T L aylie
5 ke JTC &S Jb s el e PTG 2l
b sl anlan ol sl anllas 5yge anel

B i edalis aj; 33 3 L5UI J‘)‘Jj BE) J@"}J
)‘ o u\;{h\ V.w.;)‘ “ W.w Q\)L«.ﬁ QL:.A BE) cJJLLa

@Lu

bipolar disorder and majer depression, Mol.
Psychiatr. 57, 654-663.

11- Fatemi S.H., Stary J.M., Halt A.R., Realmuto
G.R. (2001). Dysregulation of Reelin and Bcl-2
Proteins in Autistic Cerebellum. Journal of
Autism and Developmental Disorders, 31, 6.

Fatemi S.H., Stary J.M., Egan E.A. (2002).
Reduced blood levels of reelin as a vulnerability
factor in pathophysiology of autistic disorder.
Cell Mol Neurobiol, 22:139-15.

Fatemi S.H., Snow A.V., Stary JM., et al.
(2005). Reelin signaling is impaired in autism.
Biol Psychiatry, 57:777-787 .

12

13

14- Folstein S.E., Rosen-Sheidley B. (2001).
Genetics of autism: complex aetiology for a
heterogeneous disorder. Nat Rev Genet,

2(12):943-55.

Hiesberger T., et al. (1999). Direct binding of
Reelin to VLDL receptor and ApoE receptor 2
induces tyrosine phosphorylation of disabled-1
and modulates tau phosphorylation. Neuron, 24:
481-489.

15

16-He Y. Xun G. Xia K. et al. (2011). No
significant ~ association  between  RELN
polymorphism and autism in case-control and
family-based association study in Chinese Han
population. Psychiatry Res 187:462-464.

17- Hong S.E., Shugart Y.Y., Huang D.T., Shahwan
S.A., P.E. Grant, Hourihane J.O.B., artin
N.D.T.M, et al. (2000). Autosomal recessive
lissencephaly  with cerebellar hypoplasiais
associatd with human reelin mutations, Nat.
Genet. 26, 93-96.

18- Impagnatiello F., A.R. Guidotti, C., Pesold, et al.
(1998). a dectease of reelin expression as a



WAV ) ojled Y s

putative vulnerability factor in schizophrenia,
Proc, Natl. Acad. Sci. U.S.A. 95 15718-15723.

(Ol ol oy alome) J5S050 5 sl gl sy ales

polymorphisms with autism. Genomics, 87:75—
83.

19- Keller F., Persico A.M. (2003). The 25- Skaar D.A., Shao Y., Haines J.L., Stenger J.E.,

neurobiological context of autism. Mol
Neurobiol 28: 1-22.

20- Kelemenova S., Schmidtova E., Ficek A., Celec

Jaworski J., et al. (2005). Analysis of the RELN
gene as a genetic risk factor for autism. Mol
Psychiatry 10: 563-571.

P., Kubranska A., et al. (2010) Polymorphisms 26- Sharma J.R., Arieff Z., Gameeldien H., et al.

of candidate genes in Slovak autistic patients.
Psychiatr Genet 20: 137-139.

21- Mendelsohn N. J., Schaefer B. G., (2008).
Semin Pediatr Neurol, 15: 27-31.

22- Persico A.M., D’Agruma L., Maiorano N., et al.
(2001). Reelin gene alleles and haplotypes as a
factor predisposing to autistic disorder. Mol

(2013). Association analysis of two single-
nucleotide polymorphisms of the RELN gene
with autism in the South African
population.Genet test mol biomarkers, 17(2):93-
8.

27- Tissir F., Goffinet A.M. (2003). Reelin and brain

development. Nat Rev Neurosci 4: 496-505.

Psychiatry, 6:150-159. 28- Zhang H., Liu X., Zhang C., Mundo E.,

23- Saitoh O., et al. (2001). Brain, 124: 1317-1324.

24- Serajee, F.J., Zhong, H., Mahbubul Hug, A.H.,
(2006).  Association of  Reelin  gene

Macciardi F., et al. (2002). Reelin gene alleles
and susceptibility to autism spectrum disorders.
Mol Psychiatry 7: 1012— 1017.22; 139-152.

Association of two common single nucleotide polymorphisms of
Reelin gene, Intron 59 (C/T) and exon 22 (C/G), with autism
spectrum disorder in a Population Sample of Children of Iranian-

Azeri
Abstract

Autism spectrum disorder (ASD) is a complex childhood neuropsychiatric disorder that
is characterized by deficits in verbal and non-verbal communication, reciprocal social
interactions, stereotypic behaviors, interests, and activities. During emberyonic brain
development, Reelin provides signal for proper migration of newly generated
postmitotic neurons. Since the Reelin plays a crucial role in these migratory processes.
Therefore, reelin gene is considered as a potential candidate gene for autism. In this
study, we aimed to investigate the probable association of this polymorphisms with
autism spectrum disorder in Iranian-Azeri population. In this Case-control study, we
recruited 74 patients with Autism spectrum disorder and 88 healthy controls. Genomic
DNA isolated from blood leukocytes by the proteinase K and salting out method. SNP
genotyping was carried out by polymerase chain reaction restriction fragment length
polymorphism (PCR-RFLP) technique. The collected data were analyzed through
javastat online statistics software, using Chi-square (v2), with a significance level of
0.05. The allele and genotype frequencies did not show significant difference between
cases and controls (p>0.05).Therefore, this SNPs could not be used as a useful
molecular biomarker to predict genetic susceptibility for autism spectrum disorder in
Iranian-Azeri patients.

Key words: Autism, Reelin gene, Polymorphism, Molecular marker
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