‘:;'ij_g 4 3L 90

addlas > Lugs 5, 55Uis FCOLQ (=55 4b 3152278961 15 ,lo (S E9=5 (ow y 1=
Ol Caron 13 (681553l (Shwlbo (WG (6 low (J9Nge

T Sgp oWe §3Le ¢ B cure dunds

Sleal (Si pale olRisls ¢ JoSg0 Siss o | ol )15
Sleal (Sip pale olSisls (S sliwl Y

0 L S>

el i £95 dmw s oS Sl (S59 55 (Slis Loy (CMS) (g0l pols il o KSLS

3 ok iz Jsa (camlivw £95 63150k (cles (LA 098 oo i (mlim 5 (ol

S col (G5 Sl e 3T s jlon nl (JsSse pansts sl Jlol G, w000 &5 COLQ (5

o, SLes sl osliinl b (Siwgy (y 2 5 230l lahy; Sl ecnlple cl auge 5 550y
3,5 oolail g5 oo SNP) (u55lS 5SS sla ISty alea 51 (IS8 s

b o w81y 152278961 St Sile il sl oy iob 5l St callan ol 5

0 152278961 Silas Cols 5 5 o ploxil yaslyy (>l Kilas bl ) as ad Sliesl COLQ o3 Y'UTR

el ol Sl 5l oslii ol by § ot ogi5 (el ARMS PCR iS5 b 5l olgi] Copra

il 5l aled 55 )5 arlne Genepop olSul SeSay o (T Jlslh3 5 (msajo i 4255 sy

AB/N/YY bl o & ,b
AP/ VITY b b

.3 oslaiwl PIC (Polymorphism Information Content) lods a3 (5!, PIC Calculator o jlgals
iz, (MAF) A Cglie JT Jlgl,5 PIC Calculator 3 Genepop slaolSl 5l J—ol> zuls 4 a>g5 b TIPSR < BRI
A 03} ywedS /YYYD g < /PYATYN 0 /O 5 54y PIC Jlads 5 (g1wsSyj9 00 Cmteoz (CMS) (g0l5,0l
ol 25 oS5 6y 3 sl ylome 51 /YYD 4y K335 PIC 5 MAF>- /Y o5 LoxiT || P TSPl SRV I S
Sl Comez 33 CMS (55l JsSse et ) cmbio L5 005,83 Lul, 5 00l s 1152278961 S5 (SNP) (03528 5
e oo Sloiiey rs2278961
50 A S slaigae )Tl aSe j0 s (j55) dodde

oye o IYT ols Jlisas 55 gl s o gl o0 a5
Gaely g 0Bl 00rtS Camsl Ko 09 Hloys Al pe iyl a5
s GBI b 09 (e 35008 Jdoay i 4y o]
Iv] wsl o st yeS Slioe J> e
2 el o cuoliw g5 60050l (wlee (ISSLES
ol 58 o sl (AChE) 51wl dsS il a5 cudlas

Sl 55550 slis e (CMS) (gol; y0le il (SIS
b 5 ebiome (el £53 4w 4 85
JEl jo sols jats GLIs CMS 5l g4 12 055 oo pumwd
ke sz b S @b jlaS cunl alae 4 cas ey
5o 5395 b g3l lol o olow cnl N 355 00 JLss
Sl Sotdl 5l cowl & jle mudle s S o lag

=92 oW Bolo 1 guumn duuum g

S § s o ol o § 09,5 (pole 0aSTiild «ylpdiol o618 ccu 2 Hl5 Lls (yleduol @ SLLS

- 5,90 FY-YYaYvYroas iy
svallian@sci.ui.ac.ir :4b,
0000-0002-5151-5923 (> 5 ks 33La :ORCID awslicis

0000-0003-4576-1164 ,3 _Jsxo dusani

02 YA o 0h g 0100 ¥ 5)Lais YO 5,50 ¢ )lg i (Sij pole olKiils Liwgh sole dlxs

journal@medsab.ac.ir :aslll,  http://jsums.medsab.ac.ir :cole w0l

VEEVRAY (ol sbls


mailto:svallian@sci.ui.ac.ir
https://orcid.org/0000-0003-4576-1164
http://jsums.medsab.ac.ir/
mailto:journal@medsab.ac.ir

=9 oWy g 5 Saro

d>,0 ol SLs LlLsd 5l UCSC Genome Browser 4 SNP
5 s oo T T Slglyd 50,8 hos ¢ sy 9 20
anlllas gl COLQ 5 Y'UTR &b Lo 152278961 ,55las
Ll 51,9500 ,50LiS .09, 00 Hleiar wglie YT lacaaes
SNP Function 4 F-SNP slacl 5L ,o 50 (g0 Slac
O Obe pelal j0 a5 i e dw g —w, s Prediction
S, s COLQ
31,0V 51 as2278961  Slis uigiy LS jskaieds
ol e Vo e Glgaal g aiglin g5 e Wl o8
Ve o/ clale LEDTA ;i LoV gsls adg) 1o s>
A (5l o 5 il a0 -V sles yo 9 (5 5laex
il Sad og,a 9> slaiges sl DNA 15l
Sl e ezl Bl GLDNA Lo slexil (salting out)
b (a5 B 5l oo g yiegtd Sl olfiws 5l oslitul b (o5
T S SR ISP U RUSTRUSYY
ool ARMS PCR s, 5155 5,50 S5 sl s
Dol o oslatnl Jlg e ;o Silel aw 5lebg, ol o )8
5 (forward outer primer) > > cé, 55kl aS 5, 3—0a
&b LSz (reverse outer primer) > > coas, 5kl
(forward outer primer) >,l5 <8, ,;55lel 5 cuie JypuS
&b a5 (reverse inner primer) sl i, 5kl
2 Slp w3 (os Kged o) s Slp partiiS 5 IS
plaS y2 53 g 35—B( 00 i8S L5 j0 alfla Jbg 90 aiges
Wlol A3l csFpy ) ciS g s, slo,5skel
o ,lo oage as |, YT E9 Larid § Sl jaa30 Skl
Al ol gl g 2, Tkl g0 Juls S5kl e «slate
oL Goyb 5l M et sl Sl S5kl g0 5 J S
—olaiz! jobay oL plas b Primerl ool
tetra-primer ARMS- a4 by, sl 5521 b ol
b oai >k sla S5l [VA] 095 o 33,5 154, PCR
TM Caculator 4 Oligo7 sls l33ls, 5 5l eolas .l
sla,Slel.ab el ol 9) @laialng 5 Jelodgas o
5 315 BLAST (Ll 555 L NCBI olS3ly 32 b 5l ol
Jsb o 1,55l Slodlbl .o 0l g oy g o83 Wb ol
(10pM) FO ,Sslel 51V pL Jols PCR STy Loty s

Yys

Y 55los YO 5,90 YAV 593 5o g 310 3o ¢ ylg juw (S 3y pole oSS

o5 L] cul COLQ o5 0 wslin sloigs Ltsay
YOO (g g ol 438,51, 3p25 pgj909,5 (55, COLQ
g5 s Jgims 0 nl S (o0 50y 1 (slaiel sl
Syl 5dsS il a3 gl aw SIS ps LCOLQ
S slacis ) Jlasl Jstme (555 ool 0] el
ool 5l aly slié 4 5l il s il o5
IVT 5 ls asels 4w COLQ gy L8] il gl
» B G el cesly Laaals 51 S je 0 e
b sgampas [A] 0 salys 1l dsS Jtl w5l 0 Sles
25— i Ysb el jlil lsS l 5T clled
o ol ol dg—bige Hlous S LS 50 dsS
@il (9y98 el )3 Slujely Ol aB Yk
asale slac o aidon Do o baS el sl 15 g 0055
0y 10 G2A0X 95 jg0n yanlise S99 L] walonl oo
2ol ovpml—s Jlaist o5y Slhe Vg gkl

Dy o] sesy o g8 (3,8 oloygas

L 95 ok 5l alide gy oSy CMS ase i3
al_iae —ae b ;3 AChE i

e oLl yioren (NEUromuscular junction)

5 saal__ie

YL olaws @ a5 L VYW AY] o5 5 o bl Lo g
2 =Rl (b v ¥) COLQ o) ) o
ooliwl U Stwge jdUT Goliwl o oSy Lande a5
IVE] el o3 a0 Jate S saiz sla Silis |

o i@t ONP) (a5l S sla S—daar
Aol &y oo,y jsbay g Sl il pgss )0 b JSbass
L5 L= 1ol 3,10 0929 peif 4o gilo Cax YA
88 L5 5o SNP o loj Vs one o isdlS 5Ss
VY Bl Cmez o ol wadie JIT Slglyé aS 05 5 o
Ao e len parsas o LS Slej g o ibias s
2l Sl cul DF] acsl sasms 5T a5 59 oo 418 5
b g ol oad &8ly o5 @ b o Bl 5o Sl e
Sl Gglite arsis b)) ol (S5Ks e A0 4 Az
2 S5 iz gla,Silss T Gyl g (5555, 4o
A aly oSl 5l g el Gglate Al slacisos
DIV] 88 o cns S

W g, 9 Slge
,» COLQ 55 a2l ;0 09250 JSiaiz o, Slis coles
F- Ensembl genome browser SNPper dbSNP slaclSL



https://en.wikipedia.org/wiki/Neuromuscular_junction

LYOLFLY > IS5 0
i>,0 YV slos o Final Extension &l >, .

AL30 O Sy ol )§ Sl

A\ RUIRVEVIRVESRS ¢ ))Lﬂ J5 @9, 00 iS5 Y game

Sy9—0 UV 98 SS' L5 51 6l ouSe Documentation
RULJPRY

G385 FwsSaie e Az 0 ( T SlslE eess sl

5 D55 gee slacassd HUatil 590 5 cadosalive (o5o5

omizmen [VA] o ooli ! Genepop oL 5l oS 5o e

ol (polymorphism information content) PIC jluaée

Power ,l38ls i 4 PIC Caculator oS5l 55,k 51 (V) doles

g dle JT T Slglyé olse P g Pi) o awlee Marker

Y 5ylous YO 5590 AYAY g0y g 010 yo ¢ ylg jum (S 3 pole oKl

yd 152278961 15 jlo (Sl & 9 (o y s

Rl ,5;Lel 5 «/vopL (10pM) RO ,55Lel 51 +/opL
Taq DNA Polymerase ;I ;I +/YuL (10pM)
PCR Buffer ;I Y/opL (20mM) dNTP ;I «/OpL (5u/pL)
DNA ;| YuL 4 (100mM) MgCI2 ;I -/YopL (10X)
VOUL 4 ddHZ0 L Jolre oo culgs 5o 45 o2 (o083
ASGL g0 5 o 3IPCR alil (gl o oasl
4 PCR plol &by .o oolaiwl (Eppendorf Germany)
il 25 TS
d>,0 F les ,o Primery Denaturation >, .\
4230 O Sy ol )5 il
ol F g6l 4> ,0 4F sles ;o Denaturation al> . .Y
48,80V Soway
ol F il 4> 0 00 sles o Annealing dl> o Y

48,85 ) Soeds

(V) PIC=1-Y7L, pii? -2X 05 X1 %P2 o5 8l &> 0 VY sleo o Extension d>,. ¥
48,85 ) Soeds
rs2278961 ,5lis ;o ARMS PCR (gl o0 o2 1yb (s ,55ET ) Jou

i Skl Jlss .
Jyame Job m ST Jsbo 2 Skl

- av/aa Yo GACAAATTCCTGCTACTAAGACATG FO

Y44 OANY V4 GAGAGAACGTGCCCACTTC RO
YO 0a/YF vf ATTCTAAAACAGCCTGCAGGTATG (G)RI
YO OA vt ATTCTAAAACAGCCTGCAGGTATA (A)RI

ARMS PCR: Amplification Refractory Mutation System Polymerase Chain Reaction; FI: Forward Inner; RO: Reverse Outer; FO:

Forward Outer; RI: Reverse Inner

Sl Comex ;0 subonalin SuwsSijeen %
oS s s el o ops YANOYARD
Olei—ol Cumaz (sl JUatl 5 )50 (s 5500
950 59 2 A Al OV FVEYY
PVINEYY « 0 lpa—ol Coumoz 40 su_dodal i

S99 45 (yg0 40 03] (e o)
FAUAOYYFA ool Conas gl LTI 5,50

D9 duo 4o
5 PIC Calculator o5, SaSa PIC jlade ol o
Cwl ;Sen PIC Lo a4 ulxo Power Marker l58ls 3
S Gl @ PIC=- o iba il V U v o (g)lode
bao L PIC=Y oS s—o,0 ol Slts g I
90,5 Lo 09wl Silas G sl b T 51 sl o sloss
5 Ol gl oWl PIC=- YV Jlacie iSTas lyls T
YV sas a5 odelcwsas PIC ax o M 50 sla Sl

Yyy

=W
ol i)l 5 50955 DNA glzel | ey yol> aalllas o
sz e (S5 5 () JSB) (A 5 S
&5 oyt ARMS PCR s, 152278961 cus 928 535G
P g0dmaw,nY 81 J5 6, PCR ;I ol oYy axe
(Y JS8) als caslice b 90 ygiw 4o
ool 4 699,5 RE &jp—ot addllan o ol 3l i
ol 3z 4 Jol> gl .ol ools Genepop i )
YO GG g yi5 VY aalllas 5,50 5,8 VOV 5 o
Aol AG ey i A g AA g
S50 5 09 odalive slacaisiy 4 by e Sl 3
ol ool ooy Lias ¥ Jga o laz]
5 JFF) Sleiol Corex ;0 G LI T Jlls
el Cawsds OV A Gl JT Syl



Y 5 ko YO 5590 AYAY g9 s 9 010 o ¢yl o (Sl 3 pale olKiilS

S=9r oW9 9 Ao
a5 rs2278961 [ Silas cpl by o« Jsuo) o 03 e SSoles Sasedbl gl ool pasls wisl 5 Gop
gy dalgs el s Silas Saiasedbl warg LUV ] oy b o ad 3 L o o el S

IYVO 4 SGoy 8le 5 g0 e S 4y PIC laie a sy

Genomic
DNA

w0y ) 3T J5 SaSa ool il sosij DNA cbodiges oS il )yl ) JSCi

A G A G A G AG

W

FA e - . R e R S e . — s
Yoy «— -—— - -

A/G G/G A/A G/A
S Gosljms Ao el ynh

9 JraS b Baseo ylis 3k w9 Wil .awo o ¥ 5,6 J5 69y ARMS PCR gy 31 solisw! b rs2278961 2S5l i 995 comaets Y S
Wil 9o ygsw 9O g 4O A ygu0 H0 Cewl JB S A 3o Helxo (ygiw 90 b el pandklS g (AB IS Wil swias LS (gL cds TOY Wik
Ol 1y Wil 9 (g 9 Laiid 5,8 S & b yo (ygiuw 93 51 45 (Fy90 30 (Jg el 950 9, Hai 8590 8,8 39 oudlive (pansld g J S
A bgw ¥ g) eiw o Caomw S0 .09 wdlgs i 0590 048 (1099 e50 joad s yLid bl ablo 1y J oS Wil kadd S0 ygsw 9 wBo
WeRjg e 08 A bare A gV giw g A LgKaie 08 4 barye F 9B (gt G LS jgen 38w b pe ¥ g ¥ (g AG Lg50 jg i 0,9

] polais |l g (Sl il ple .ol

YYA




Y 5Ll (YO 5,98 AYAY ;g9 50 9 310 o ¢ 19 juomw ngﬂﬁ’)-’ pole ol&isls

yd 152278961 15 jlo (Sl & 9 (o y s

rs2278961 )fau}a 51 W1 0 590 9 cubonalice LSLQ‘:"&"S‘)\ Y Jous

850 slaniss sadonlie slocaiss w555
YY/NYY Yy GIG
YOIYYOF ¥ G/IA
Aa7ARRA Yo A/A

Power Marker ,l38s i g PIC Calculator ol 0 31 eolaiuw! b rs2278961 ,55Lis jo PIC polie .V Jguo

PIC ,lude Siles
PIC Calculator Power Marker
ARARA <IYVYYS rs2278961
0.7
0.5
_ 05
S 04
@
i
= 03
o
=
0.2
0.1
0 L - L |
3 s 5 A o - Iy 7 ca
& & &L & F ¥
&> @
i
Pl
m Allele G Allele &

o y9S plw g olpl 39 G 9 A ST UT Slgl 3 duuns e ¥ S

(b dalon S ISt | T3 lom Sloite pofiioase
G, Sl i eSS o o sla g, 5l oolan il
LsS slo,Soles 8 yme [VY] ol oot slpiiy S a0
b (slee pgynimw 5lom (Js¥g0 dalllan ;o (5550 S5
SleMbl job iy sl Sl pl Comaz 10 pullins e o9,
S obml 5o b Lt sl e 5l ol (J5Sse
Ol 5o wgbige a8 5 54 il 55 e Sl Sledlbl

Yya

S35 Solent b g9 5315 b (inlie (LSS
smbes hle wl Cgdre (ag3gil Slyg b 50
Il [ CMS S oo,V e (sl g5 5013,k
SIS AChE S5 po 50uSaS g COLQ (5 ;0 aS 05 oo

o3 COLQ 5 sl iez YL g5 [YV] el i



=9 oWy g 5 Saro

Slacurer 4 by o oo gay MAF 0 268 g o %t
IVE] ol sbest g by

SaSa; 182278961 ,Sl_is gl PIC Jlade olys jo

4 wlxe. Power Marker ,l53ls 5 5 PIC Calculator oL

Al 4 azgi b aS ol 00 cpess +/YYYO PIC jlaie 0l

S a8 el Soo5 /YYD sae 4 Lws PIC jlade
S92 90153 YU ey ,Silzs

Ol o caalllas (pl 5l Jol> mlis 4y 4z g5 b cggamme po
I, COLQ 3 3UTR d>Ls ;5 adly 152278961 Sl

les pgyiin (JoSIge loganteas )3 (olie Sl
255 (e (Sig 5 IUT (hgya (50l; 50

‘3‘3)-\5 9 ’SMU&“

205 el (s Gledol oSl gy Cislas
o3l (soled I imraa cailagly LG 55 590 dlllas
10,08 g Sis wis S 6, 1) Lo aigel &gs o aS
S s

References

[1]. Ohno K, Ohkawara B, Ito M, Engel AG. Molecular genetics
of congenital myasthenic syndromes. eLS. 2014.

[2]. Engel AG. Congenital myasthenic syndromes. Journal of
Child Neurology. 1988; 3(4): 233-46.

[3]. Engel A. The scientific basis of myology En: engel AG and
banker BO (eds). Myology Basic and Clinical. New York.
McGraw-Hill. 1986.

[4]. Matlik HN, Milhem RM, Saadeldin IY, Al-Jaibeji HS, Al-
Gazali L, Ali BR. Clinical and molecular analysis of a novel
COLQ missense mutation causing congenital myasthenic
syndrome in a Syrian family. Pediatric Neurology. 2014;
51(1): 165-9.

[5]. BonS, Avon A, Leroy |, Massoulié |. Trimerization domain
of the collagen tail of acetylcholinesterase. Neurochemical
Research. 2003; 28(3-4): 523-35.

[6]. Ohno K, Ohkawara B, Ito M. Recent advances in congenital
myasthenic syndromes. Clinical and Experimental
Neuroimmunology. 2016; 7(3): 246-59.

[7]. Harper CM. Congenital myasthenic syndromes. Seminars
in Neurology. 2004; Thieme Medical Publishers, Inc., 333
Seventh Avenue, New York, NY 10001, USA.

[8]. Engel AG, Shen XM, Selcen D, Sine SM. Congenital
myasthenic syndromes: pathogenesis, diagnosis, and
treatment. The Lancet Neurology. 2015; 14(4): 420-34.

[9]. Cruz PMR, Palace |, Beeson D. Congenital myasthenic
syndromes and the neuromuscular junction. Current
Opinion in Neurology. 2014; 27(5): 566-75.

[10]. Hantai D, Richard P, Koenig ], Eymard B. Congenital
myasthenic syndromes. Current Opinion in Neurology.
2004; 17(5): 539-51.

[11]. Shapira Y, Sadeh M, Bergtraum M, Tsujino A, Ohno K,
Shen XM, et al. Three novel COLQ mutations and variation
of phenotypic expressivity due to G240X. Neurology. 2002;
58(4): 603-9.

[12]. Donger C, Kreici E, Serradell AP, Evmard B, Bon S, Nicole
S, et al. Mutation in the human acetylcholinesterase-
associated collagen gene, COLQ, is responsible for
congenital myasthenic syndrome with end-plate

¥

Y 5 ko YO 5590 AYAY g9 4 9 010 o ¢yl o (S 3 pale oKl

,6les COLQ 55 db slo,Slis )y o 5l oy cdndllae
o s ol Sl Cuses jo aslllas gl 152278961
Coroz 31,23 VOV (59, 152278961 SSlis oigif (yups !
aS b a e A 5 G sla JT 6l T Slsly ool
(i b 03 (oS ¢ OYA g +/FFY S5 g o] polie
oGl SteSar 003,53 Sle (sl (SawsSe e wmo
oddoddlive (fiw sy jg 50 b dewle Genepop  Sledis|
bl FUAGYYEA o SVATYY -0 s pay Ll 550 4
W
S5lee yaboas ADSNP Sledlbol oL 0 A T gl
1000 Genomes ;o ¢ yizrod .ol oa i (o,l55+ [FALY
Slsl,® Ensembl genome browser oL (5. ,b 51 Project
Slas ool &l < /PFE oL s Cosax 0 (MAF) A I

45 Srg—o 0 g i Slpl Camez o T el Sl
g oo s 5L YOY 5 /TR /OVR /00 o /FFR

VY JSs) a1 lpl cmez o T T Slgl 8

acetylcholinesterase deficiency (Tvpe Ic). The American
Journal of Human Genetics. 1998; 63(4): 967-75.

[13]. Ohno K, Brengman |, Tsujino A, Engel AG. Human
endplate acetvlcholinesterase deficiency caused by
mutations in the collagen-like tail subunit (ColQ) of the
asymmetric enzyme. Proceedings of the National
Academy of Sciences. 1998; 95(16): 9654-9.

[14]. Palace |, Beeson D. The congenital mvasthenic syndromes.
Journal of Neuroimmunology. 2008; 201: 2-5.

[15]. Kruglyak L, Nickerson DA. Variation is the spice of life.
Nature Genetics. 2001; 27(3): 234-5.

[16]. Botstein D, Risch N. Discovering genotypes underlying
human phenotypes: past successes for mendelian disease,
future approaches for complex disease. Nature Genetics.
2003; 33: 228-37.

[17]. Fazeli Z, Vallian S. Molecular phylogenetic study of the
Iranians based on polymorphic markers. Gene. 2013;
512(1): 123-6.

[18]. Collins A, Ke X. Primerl: primer design web service for
tetra-primer ARMS-PCR. The Open Bioinformatics
Journal. 2012; 6: 55-8.

[19]. Raymond M, Rousset F. GENEPOP (version 1.2):
population genetics software for exact tests and
ecumenicism. Journal of Heredity. 1995; 86(3): 248-9.

[20]. Elston RC. Polymorphism information content.
Encyclopedia of Biostatistics. 2005.

[21]. Hildebrand CE, David C, Torney C, Wagner P.
Informativeness of polymorphic DNA markers. The
Human Genome Project: deciphering the blueprint of
heredity University Science Books, CA, USA. 1994: 100-2.

[22]. Eymard B, Hantai D, Estournet B. Congenital myasthenic
syndromes. Handbook of Clinical Neurology. 2012; 113:
1469-80.

[23]. Engel AG. Congenital myasthenic syndromes in 2012.
Current Neurology and Neuroscience Reports. 2012; 12(1):
92-101.

[24]. Siva N. 1000 Genomes project. Nature Biotechnology. 2008;
26(3): 256.




Y 5ylous YO 5590 AYAY g0y g 010 yo ¢ ylg jum (S 3 pole oKl

yd 152278961 15 jlo (Sl & 9 (o y s

Analysis of genetic variation of rs2278961 Marker in COLQ gene as an
informative marker for molecular diagnosis of congenital myasthenic syndrome
in the Isfahan population

Nafiseh Moeinifar?, Sadegh Vallian Brojeni?*

1. Department of Genetics,Isfahan university of Medical Sciences, Isfahan,lran.
2. PhD of Genetics, Department of Genetics,Isfahan university of /medical Sciences, Isfahan,lIran.

Abstract

Congenital myasthenic syndromes (CMS) recognized
as heterogeneous disorders arising from presynaptic, synaptic, or
postsynaptic defects. Congenital myasthenic syndrome due to defects
in synaptic activity of the acetylcholinesterase enzyme (AChE) is
caused by recessive mutations in the COLQ gene. ldeal method for
molecular diagnosis of this disease is direct analysis of the gene
mutations, which is expensive and time consuming. Therefore,
alternative methods such as linkage analysis using polymorphic
markers including single nucleotide polymorphism (SNP) is
suggested.

In this study, using bioinformatic analysis,
rs2278961 marker located on 3'UTR of COLQ gene was selected
which contains two alleles G and A. rs2278961 marker was
genotyped in the Isfahan population by ARMS PCR technique, using
specific primers. Degree of heterozygosity and allelic frequencies
were calculated by Genepop software. Finally, the amount of
polymorphism information content (PIC) was computed by PIC
Calculator software.

According to the results of Genepop and PIC Calculator, the
frequency of recessive allele A (MAF), the degree of heterozygosity
and the PIC were estimated 0.539, 0.61842105 and 0.3735,
respectively.

Since the MAF>0.2 and PIC close to 0.375 are the
criteria for an efficient marker, rs2278961 having mentioned
conditions, therefore it could be suggested as an appropriate markers
for diagnosis of CMS disease in Iranian population..
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