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Abstract

Autism  Spectrum Disorder (ASD) is a complex
neurodevelopmental disorder with multiple genetic and
environmental contributing factors. However, recent
studies highlight the significant role of gene mutations in
its development. This study aimed to analyze the
relationship between gene mutations and ASD by
reviewing recent scientific literature, focusing on genes
associated with brain function and synapses. The research
employed a descriptive-analytical approach, analyzing a
range of studies published in reputable scientific databases
that addressed the impact of inherited mutations, de novo
mutations, and copy number variations (CNVs) on
neurodevelopment. The reviewed literature indicates that
several genes, including CHD8, SHANK3, SCN2A,
SYNGAP1, CNTNAP2, RELN, and MTHFR, have been
studied for their role in neuronal development, neuronal
signaling, and synaptic function.  Genetic alterations
affecting these pathways may contribute to disruptions in
neural communication and imbalances between excitatory
and inhibitory signals, potentially impacting social

behavior, communication, and cognitive functions in individuals with autism.Furthermore,
evidence suggests that autism spectrum disorder (ASD) is not caused by a single gene but rather
reflects a complex genetic architecture involving multiple genes and interconnected biological
pathways. This review highlights the importance of modern genetic technologies in enhancing
our understanding of the genetic basis of ASD and their potential contribution to early diagnosis
and the development of targeted, precision medicine-based therapies .The study also underscores
the need for further genetic research in Arab and Iraqi populations to better characterize the
genetic diversity associated with ASD.

Keywords: Gene mutations; autism; Genetic diversity; autism spectrum disorder; ASD-

associated genes.
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Al dralpe tan gl b clyhcaly dniuad) el o ABMal)
Spes dea dlay, Cosepliely alall e e a2,
123 gl lesse Al Aalall Aaall/A il )3

JEURECHA

Gilaball 2§ LBaawte Ay iy Jalse 4 JAISE cdiae Sl guae Ghlaal g (ASD) aagill Cida Glylaial
Chilal) e A ddas ) Aahall sda cidse bl 13 skt (8 daal) ikl agall sall e Fasl
§ladll Caillagy ddagyall lial) Ao 50 ae Epaal) Daalal) ) daalie B e a5 Gl llaialy duisal)
Lale by 2elgd 8 5ypdiall Cluhall (e degena dla Cun s bidiay bagie Gl axiiu) Ldasll clSiLadll,
i oranll sall e (CNVS) fadll se cilais saaal) chalally 485 y0al) bl il gl s dagige
SYNGAP1s SCN2As SHANK3s CHD8 <y & Lo ciluall (e a2all O A Wgale il CANEY
llagy danand) CHLEYl andl el Gy b duhall i 8 (MTHFRs RELNs CNTNAP2s
radll Jalsill 8 bl G 8 cblaal o o 55 S daial) @il aged 8 L dnasl) Gl
DAY (el Ashay) caillaglly Jalsilly elan¥) gl e g 38 lae dadally Sisall clLEY) on Gilsilly
A A 5oy s aaly O 00 i Y aagl Caide Ghlaal of ) Winabe s (1 A it L aagill pliadl
ped (a6 Eaall dviall Cladl dueal dealyl) sda )b AN danslan Gy S3axie Cilin Jadi 838as
Slo Al dgasall Badlall mgilly Sl paill b Aldadl lgiaalasy aagl) Cih GhlaaY al) Gl
Ciragi Opadl Ldhally Ll Cladinadl 4 Laal) Sl e el ela] Bopwa Jo K5 LS. Gadl bl
agill ol Gl Ladiall sl cplal)

i bl dadiell Glall gl Cada Qhlacal ¢ iall ganll gl cdaall chilll :dabiad) il
Las gl

(Introduction):deall . 1

On legd duanll Ll cllaaY) JSH asl (Autism Spectrum Disorder, ASD) asgill i ilylacal aey
(Corcoran et al., 2023; llaaly §)Sie dohaal GlSsluy elaa¥l Jualgll & Glgnear auiiy JUbY)
Dl e b ouladl @) aagl) ci Ghhal (alel el Rylaarsdam & Guemez-Gamboa, 2019)
(Assadourian & Martinez-Agosto, 2025; lossifov et ¢l jee i fale jadidall 2 hed 18-12
5 kel g€l & iyl sda addy duiall Sl (e degiie desene o (Al asual) gian(al., 2014)
sy @dd) @alall gl Lwhl) L) asl gigll mep Bhle B L) palal s
il dgag dadip 3 a€ Jus g e aagill of GladY) caeli (Abdul-Sahib & Faraj, 2023) sl
Copy Number ) dinll &zl se & chaally (Point mutations) kil chilall Jedd saxie duas
w3 WS L (Kereszturi, 2023) (de novo) s (K5 chas S Ly se il glgw «(Variations - CNVs
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e e eall LNl B2l Cun e it cn S b O Y] cangils AlaY) Hhd a3l badie s 100 e S
Jalsall o ) dnall daalal) AV QX i hlacall 13a skt B aged 8 ddl) Jalsall e waall o (e a2 )l
clabal pis (Y. Li et al., 2024; Sandin et al., 2014) 3zsll s2dy (530 a3 (& Ly hgs caals 3)5l)
DB (DA e an gl dasiyal) sl saill Glacal b aged saaall gl &g j0all elge Al @bl of ) daial)
(Satterstrom et al., 2020) gLl & duasll chlia) (5S5 dnall WIAD g 8 AL clisigpl) e
Jdal) i sl S 388 c5Saal) (g5l Jaail) CDLdad DA o it o ) il glsall ) dLsYls
(Schaefer, aagll b Qhlacal Llay) jha e 05 Al dial) allsal e =l past Bage Lally) e
Ghladl dagyall ol Lals cpsan)l Cillagll (e Algged) clingll e ale IS8 chibll a5 .2016)
Ji 4 chhal s L «Neuroligin s Neurexin s SHANK clisgy Jie ¢(Synapses) duasl)
g Aatye Saaae Clim Loall Slal) con 8y oagll AL Gahe) joel Ml ducadd) claY)
hsd el lly SCN2A 3 RELN 5 SYNGAP1 5 CHDS s MTHFR 5 CNTNAP2 3 SHANK3 (i ¢cilylaaY)
( Bourgeron, 2015; De Rubeis ef al, 2014; Fischer sl chliall didags sl WIAN gai ailasi b
et al., 2024; Geschwind & State, 2015; Mitchel ef al, 1993; Sandin ef al., 2014; Tamura et
clilaaly dhagyall @b dals cclingll dabgy ) o duadl challl g ddnall dall geal., 2025)
@25 - (van Oostrum & Schuman, 2025)auaall WIAN Ga chlay) Jo led o Al adlsall 8y duaal)
agilly dadyall ASokally L jeall gl o uSaiy las gaandl Jlai¥) & Cllacal ) @l ) s3a 4 Jlsd)
Dl e (ASD) assill Cagha lylacaly dyiadl cljihll G A8 Jidas ) ol o3 Casgs . (Stidhof, 2018)
sl b aeed A Aiall Gl aghy Db S Gliall aass g Canglly Bl Luled) @lusl) dealye
) 2 dliie g ey (it Cilailiu) okl A gl ddjee 5ol g ) Lad daball sda Cangs . mle Y]
bl gl Jus agd

(Importance of the research): &) Paal.2

gl culall sag aagll ol Chlacal agh (8 Al Calgal) aaf o ppuall Jabuy 435S ) 3 daaal pan
Chilll Gy D g b deled) DA e LaaY) eS8 LAl Glaabd) Ady DA e 05Ky Skl
& daalally gl QhlaaY Locajall LIV agdl Lualall dggall aod 5 oranll Sleall 8 daiadagll clyanlly Al
bl Lgie Balan) (S Apale Bael gy Sell aiinll Aldadl ) b sally Aaleidl) dijeall sk
. Alieal)

(Literature Review) : gkl jUay) .3

(Autism Spectrum Disorder): asgill Cada Gl L3.1

O J8 Llle s 3Kl dlgabal) dalie 4 edin Al davaall dilaill GilbhlaaY) e (ASD) aagill Cass Chlaial ey
Dy Gl 13w L (Budisteanu ef al, 2025) sadll (e d3glie cilayay slall (sae oyl aian g 21
dulaes ASba Lol ) diLaYL il ey daill) Jaalgil) cilhlacaly oo laal) Jeliil) Cania Jadi Loty slas
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Gun Y G cpailly (abe V) sl Gall i "Cadall paa aagill Ciiay . (Miano et al, 2016) 5 i
s S daaly duad lble] Ga g AT Pl Ly dadiye a gl dauls Ddpee ok Cuileadll any el 8
(Leisman et al., 2025; Litman ef al., |jiws led llam sand eVl ) dews <l (e (e V) 5ad
.2025)
ol ol s (Nl (gag Ldle angill Gadidn NV b Bgale alp ) sl Glilasy) i
Gl G o Ll cilalys cadl 8, L (Zeidan ef alk, 2022) Ay A8l Jelsall 0 ) ddlal el 8alijs
Aial) Jalgall ) ol Ao oy Lae Alliall uas &3lae dillaial) ilsil) (8 53S0 el (6 aagills Al 4
(Rosenberg ef al., 2009; Zakrocka et al., 2025) k) 13 Eigan &
(The genetic basis of autism disorder)asgll ClyacaY sl o) 3.2
daall dalsall o ) laball i Cus Siead) Sl Galel) @3 b)) ST e aagl) Cade Qhlacal i
Lain ¥ bl e of I (Al-Beltagi ef al., 2024; Havdahl ef al., 2021) syski b 8€ douis pald
(Chaste Loyl jhad 5ab) & dise dayn pdlos e IS Clial) e e 230 Jelis 4o 5oy 2ase 2aly (oo
aaglls AlaY) jhd 5ol Jasye s (200-100) oo ST aaas & a8, & Leboyer, 2012; Kullo, 2025)
1205 all juetl) adati g dueanl) llid) sS5 crmnll JlalV] ity ¢ Laall gai 8 bulad Do Lebe el Cualy
Glaall o3 o ) A juds (Sahin & Sur, 2015) bl 3] dalsall saaeially sataall dapdal) (Ko L
CHUEY) U8 e Agsedl L) a5 (Synapses) dmasll clliall ulul (S5 Aty Guidag IS o £355
(Kirkland ef al., aSsldlly duasll Caillagll ClaaY Dl luw e QB 6l Jeay Lae cipnanl) DAY G
oty st a5l Alagal) Al Jelsall ot . 2018)
Ofisd Aiglay b Ay s ) a5 b cVla e Alges 055 L L 1€ Eb @b 5l il
.(Taipale, 2019)
AL A 505 0 s eha Lt S paliy Cun oI5 UK Jand ey L8l il Aald A a2
.(latentiuc et al., 2026)
(The mutations associated with autism)asgill ddas yll @jehall 3.3

(Havdahl ef al, 2021; il W@eadk Gun e aagll Cada hlacals dagiya) Ll @lghll g om
o) sl 820 ) Laivas (S LHsiao, 2014)
(Point Mutations) Zul cufjikll <Yyl
bkl < o (Sag.(Ahamed ef al, 2024) ol aelall 3 sasly Liag i sacB (& Gaad i g
dabidl e sehll 5 oo 8 Al g_gJ caes Jhaiul I a5 Sl Missense mutation daklal)
e abilall sda g L Wley gl il 8 S g ) (25 LB 535S & lINonsense mutation
.(Backwell & Marsh, 2022) duasll cilileall 8 JI& ) (535 553 135 43855 ¢y ) Ay
(De novo Mutations) sxaall cfjalall : Ll
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DS s Caxli 5 Gallgll Cilim 8 Wasag (50 climal) 2l (520 gl e amlly Al bl plil aal (e 203
Gaant s ecpallgll (e Esi Y Ll () ((de NovO) waall gl e (16 Lgte aally aagil) (ge Bl VA
(Ronemus et al, call ol e 5l dabdl (3 o Luiall DAY usS cl8 Ldlolie @ Ao
2ngill Loty Lases (555 2By Cppallgll (ol 2agi Yy (gonall Olsanll ol dasgll 8 LEAD st ila Ll 3535.2014)
(lossifov et al., 2014; M. Li et al., 2009) Sl e

(Copy Number Variations — CNVs) 4l gl axe iy 1 Glls

Cliall (e fwi e Bk o glai gk lee &L Bald) e 8 elal Cieliw ol Gids Jais
S5 A el dalk cangll LlaY) s sali sl s3a e waall Ly 3 A . (Silaiyiman et al., 2025)
.(Macé et al., 2018) ¢ Ll aillagy ddasyall cliall e

( The effect of gene mutations on neural proteins)iuaall clisigull Ao dual) &l jalal) il 3.4

ek clalall el Sl o 3 aagll Gllacaly dall chilal) o B agh & il bl (e AL o3a
s oy Al (alea) s 8 s ) Gl @bl ga5s -(May ef al, 2025) Sl ) (ssiee e
Abadyll @byl aig (Bross ef al, 1999)alled ye ) e e Dlidigy #G) 5 gl didy 3 Chaia
leadl (a5 dasmall LAY o Y] Ji (8 Lol Doy canlh Cun ol o3gs LG SSY) dasanll clilially
sda & Jlall (a5 5 dmanll ChLEY) alan Glisign o, gsladl Blaily) Glisigy , ouanll dlulial) aadan lisg
gl Abddl Skl RSN Bl o et las ¢l L) 50U 8 il ) ciling
Ji B di I a5 Cun Anaall dlliad) Ly o dlie Ll sl @il mag . (Dickey ef al, 2017)
(1) 8y JSaN b LS dppanl) DA (s 5LV

(Wang et al., 2026) blay) Jlily 4Suiall aasg 4Saiall Jd dilasal) mage ouaanll clidiall S5 1(1) IS

Chri Chr3
1921.1 locus 3q29 locus
Deletion: = T BESS Deletion: :
Increase the risk to / PRKAB2 / Increase the risk 10
SCZ, ADHD and ID / CHD1L SCZ. ASD and ADHD
BCLY DLG1
£ A f PAK2 Duplication:
Duplication: \ GJAS o s ! / |Increase the risk to 1D
Increase the risk 10 . GJAs ; == o \ / and Microcephaly
ASD, ADHD and 1D S — Tk =S N g
" 2~ Synaptic s
f Dysfunction \
\ ,-/" J
\ & A /
22q11.2 locus N T Y g 16p11.2 locus
Deletion: P T =" e = g T Deletion:
Increase the risk to / \ Chr22 3 / R Chri6 7 \ Increase the risk to
ASD, SCZ and ID / CHD7 3 P ad N P \ ASD. DD and
[} ) o NN § PRRT2 y ,
DHCR7 <~ P KCTD13 Language disorder
Duplication: 1 NOTCH2 ' & \ TBX6 Duplication:
Increase the risk to| \ T8xX1 ! X, ! lncregggize“:;;x to
SD, ID and ADHD g ’ B 2 SCZ. ASD and ID
—
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(Pathological mechanisms associated with gene daall clihll dadudl dumydl @Y 3.5
(mutations
(Gogate ef al., 2024a)ssins Laglsn Ul 52 DA (o 25l Cish Qlylaal Glaa) & L) @hiball agus
Jeaht & Qo Leaad) cllid) (peG Cavia dladally Byl daddl ChHLEY) O3l D) byl e
Slaas MTOR e e &slall hlaY) chluss & it 5 5 daball Da gladl sa (3 Chylal
(Torres et al., 2023) SCN2A (pas dlagyall 43581 clsidll illisas SYNGAPT (pas Lasiyll Ras/Rap
sl ek Las cdaalgilly olaa¥) dhslul G Agpusall dpmall ClSal) b Ja ) decine il s g2
Ay ISl LaY.(... ef al, 2014; M. Li ef al, 2009; Liu ef al, 2025) asll clacaY shaall Gl
se bl Las dipuand) AN Go cblay) (& e Algguall clingyd) e Luall clghll H35 adge muag 3 (2)
gl Gyl dpml Y1 agh e

(Balachandran & Beck, 2020) &l LAY o cihlay) Jan Al iy pl) e dawal) ciyilal) adga 3(2) J<al

(Genes most associated with autism)as gl Uals)) Sy cluall L3.6
ananl)l clilia) daugs ducand) WIAN sad adali 3 Ly 1he0 caali cilial) (e Ao gana Of Laa iladyy <yl
bl det o ey Ala iy Cliadill ALE 4gal DAL Apeae)) cllidl & e 4 :SHANK3 i
(lossifov et al, ¢l sag Cluall zws Je 5 :((Fischer et al, 2024)CHDS8 gl cah il il
e Branll WDAY by oyileg XU (S5 sale] 4 55 CHDS missense il (any of dul)y i 382014)
Laanll clliall (sS5 8 Dysa el :SYNGAP] .(Viggiano ef al, 2024) lesi caway ikl il cadaa
DAY 8 SlyeSl agall e sadiadl agageall Clgl e Ao b Bang i e Jggue :SCN2A L5SIAG alaill
G s Duanll chlaY) Jly Lnaall WAL LSl Llall e gual) s 8 cballl gy duasl
Ll ek Lasiy :CNTNAP2 . (Satterstrom et al,, 2020) <dha¥ly oldly vmall Jalsill 4 Chlaial
b bl Bgale (gal jaly Cpnadl) aagill cbadll 33V (ool Aaila 4 clyilal) Gl aag 35 o Lall diukagy
(Karmeet ef aag cua (dgdle Al a5a5 ¢lld ey .(Bourgeron, 2015; Geschwind & State, 2015)Jalsil
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JULY) s Lyas (537790315 rs3779032) CNTNAP2 cpa b dssml Jil e al, 2015)
Llad jhd dale aey :MTHFR CO67T e . all adiaall b oyl alalil 253 Les cangilly cpulaadl
Gl Gy z ) e Jadas :RELN(Pan ef al, 2026) ali Gladl ziln copglil 5 cangill (b lphaaly
D9 el Glia B0 o) lahll cyellg(Wei ef alk, 2021) §ladl) sai el dypaddl DAY oladl e 55 3
(1) o sl (& maase LS gl Clplacal (3 Lsd)

Ll gy aagill Cands blacaly Adasyall clial) aal: (1) Jsas

agils A sl il Agmlal) Al )

Il SSsle | el JLat¥) Conia Lovanl) Sliliall plan SHANK3
Band Ll Lol s ilylacal ) el adas CHDS

@il Al rand) L) Jla asdgaall Cilgi e SCN2A

Lsal el dealgill Conaa | cemnn) Jlai¥Vl 221 ks CNTNAP2
S dla 5SIAlly aleill Ciaa 4Suduall digall) adats SYNGAP]
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