[ Downloaded from ornamentalaquatics.ir on 2025-12-15 ]

[ DOR: 20.1001.1.24234575.1398.6.2.5.7 ]

IWRA S / Yo yloid / i Sl ) ob BT

w3 39 T Jh S lgis 4 (SNP) o gilS 95 I puwnsd 590, 8 0 9 )15

QL RT B S § &g

T geale 9133 Suls Jaclawal Vol paul, Ls jule

* alirezaradkhah@ut.ac.ir

Q‘):‘ ‘G‘)S ¢O‘).€:s émb ¢L5.a.;\.ala c..a‘_'m é&&‘.\ ‘Q)Li.a.:b GJ;—\
(55058 s 5 Gidsel wlidad Glojlu eSSk agle SlESS duge (I3 sl o @3l suSihag3Y

Ol 00

WA cadiguaal ity g \WAV (g0 el ya g,

oW

Ol 5T Clesn slacgmar 53 (K55 g3 anllae il oo OT (sl sl Cmar 2 5050 5 e s S s 51 (SO (S5 g9
@il cbdle s eud Pl lllan bl el Sl lodes ool 51T 3 Sy e 5 (ol (Bl gl oy
3 g ool Ol 5T Sbgmar (K55 ¢35 (i 23 S Slaoasli Olsieay ailyi g o wles S ol JiSUpe sla Silis
ol 2 0358 5sb e S o KL b ol st sl 05T il s s (S5 Sl ST
Y SBpdosn dy o3s @ e s il OB o osy ol 4l S 5 eslinl 35 3PS Dl
Y e 5 Bl g sl e ekd G el ol 488 s 0L T (K55 g8 adlles 53 (SNP) g pdS 5
bl a5l Db o] 5 S psle s O T 45

T (K55 55 rdizny SNP ¢ JS0e Siles 3 gl il


https://dor.isc.ac/dor/20.1001.1.24234575.1398.6.2.5.7
http://ornamentalaquatics.ir/article-1-199-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-12-15 ]

[ DOR: 20.1001.1.24234575.1398.6.2.5.7 ]

sl G131 50 Wa2 Sbg

W gulo 315 Bslo g olgsol,y

2 U578 czge syl slasliEle 5 ol en 4 e Silis
Sload Sy gos aS sly Julod 5w o)
,o a8 Jslse sla Silzs (Chauhan and Rajiv, 2010)
W58 oo 518 eolaiil 050 Comer S alite Dlallas
Sl G et 5o Sge eizren 9 YL 280 e
oL 3 Sledw «Chen et al,, 2008) wls slos s
&y ded 08 (S sle Sl pl dxwgy g 0] 51 .(VYAY
LaisS 5 bogres wlil o Sy Oluss Jawsis
Lol (55950

Olpe 4 wilgioe a5 Wl el (JsUge (sl S0l
Saro Gm )d (S5 £ oy 00 i slaarll
Olore 4 b, SKilis pl &dly 1o 06,8 1,8 oolaul 8,90 b 3!
9 Wghoo ASlid Sdjsah b 5 (50995 slapians
sl e 53] e sladisS 3 (K5 55 bl sl
Powell et al., 1996; Li et al., ) &,.5 1,8 oolazwl 5,40
yol addllas ( JsSse slo Silis coanl 4y azg3 L (2017
S5 g, SNP Sl 080 () S
s SR ol 53 el 43S el (Ll slacirexr
Oype Epoge ol Ol 9SE &S (Slindos B Cewl ond
DS B oy S50 48,5

S55Ige olo 3L

S 3y90 50 Gledbl e jshaie 4 (JsSge sla Silis
po5) Jedo g 4 jo0 a4 b SSlias (] caigd o oolaiwl Olas
Wloatize oS5 plale alez 5l oLl sladisS plas 5o
sl Slas za .(Magsood and Ahmad, 2017)
oad ASLd Jlewy Sijold Jolod g i o (JoSee
Sladss o iS5 Syl sl |y gar slal 5 col
e35) (Khan, 2015) 55l o lis) & sl 5 LS
ouds Cely ol e SladisS po (S Dl ()2
I Sl 5 0378 5 & JiSpe (slo,SeS b e
534y p3¥ Al iy )5 oolil 550 S55)sST Slalllas
o i il 0 JTesl JsSpe eSSy o cad
Sede )Rl plsre 4 Wilg B aadl aals 1) 5 sla S
10,5 1,8 oolatul 550 (S Olalllas o

4 b =Y st (multi-allelic) Wlas wb Slis -
sinlel el ‘S;LJ a4 b =Y sl epes o Sl

o

40AR0
W Cod 5L lagebde o obpl sblis slajls
s laiss b anlic )3 oy 4 g (S Dlogrge
Copde gbodesdljgiws Casl loje glohy Cusal
B 5 5,5 oo 5158 oolatul 9590 (Ll (sl AT Cumex
Saa b oas biyliS onl sdge dll Geae la byl
Sl S peal slp a5 Lol Gloasliy 5l (S om)n
O ol gl oo Jlosl oLl lacimer o bla>
Aled Comex 0 (SWU) ged g Slpess lsle
(Primmer, 2005)

Ol 50 5 blunexr o) Laiss o )d (ST 95
D9l el () E95 5l (A Glyiedr (Cumex ol
Sl (P55 5 p9jge9)S (0 WSerlS ) Al golaw o
sl Shs 5l K aakis ol (Dudu et al., 2015)
B3k Gl g asbe o Gl slp Cunex (55900
£S5 SR O)le & S (oo @l g ) e LlyS Ll
) daoee b Blkail (sl oudlS ) (S Ulgs aisS SOy (S
Rl gBly 50 el (3900 4gS i glp g S oo i
Sas g el ) Bl sl asS by (e e
Frankham, 1995; ) sas o il 1, ol ol
&,b ;I (Mukhopadhyay and Bhattacharjee, 2014
.\5|93@ Dgd g0 slenl o8l sy aS Sy g9 G500
555 YL sleog,S g LoaisS one mhaw ;o el 4y e
oy 9 wlwlds o oplpls (Chauhan and Rajiv, 2010)
g o Ol cle @ Corer G o S8y Ol sl
Gt ) sy o0 155 4 (55950 Sl o] 5o B SYsb
.@nd Okumus, 2002

wblis ( JalSs o (S5 o5 anlllas 5l Jol> Sl
035 0 5 (Sl Sguty loasli p b mlio o o
" Came 50 (SIS E9i (g ALDIS 50 10 (glos S
D90 g8 g S, ool I eolaill L el slo
sla,Slis 51 eolinl Sy e céyig LA 85 e
e sbbsy adl ol g oy, Rl JsSse
sl 1y o5 oS ggeme jo 5 Wog piles sl 58
cb,Sles a8 ol olis Glise sl gags sl Ul
5 g adllls glp ganed;u8 sl (JsSUge
oYY (gilr g gaelonily) il o bioses
Y


https://dor.isc.ac/dor/20.1001.1.24234575.1398.6.2.5.7
http://ornamentalaquatics.ir/article-1-199-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-12-15 ]

[ DOR: 20.1001.1.24234575.1398.6.2.5.7 ]

1A W /Y 0 ot / s S

o) byl

sl e S0 slo,Slis —) raisd meadl diws dus
Y eyl ons oMol slapys s 'RAPD JRFLP wiils
s "AFLP SSR ols pgs i JsSUse (sla,Silis
pom o (J5ge sl , Sl Y gyl onds 3ol (slap 3
5 pedygo 5 ESTY & g sl abox 5l oS
Sled logas V SE s 9,5 ol (SNP) 7 sussils'ss
e 5 y5n6 5] pole o a5 JsSUge sle Sl glgil |

RO PRV DREIE SN[ SR TE RPN

s 2ol -0 sl L35 G pae o)l b —F cansl ansls

5 iy Bl 8 sl sy 5 L
(Khan, 2015) aas ;i |y pad 5o b b=V il

Feg0 sla L gl
lies JsSIse sla,Silis a5 3g0i 5Ll (Y+10) Khan

a4 Al go i8S 18 s 0 ABdS ans g0 b aS

DNA » e S0 sl KL

L'PCR)-‘@-‘;-JJ.-.&&M L
MRS R POR - o o
Ot e o S 2 e sl S5
Gl 2 e g S5 L
Iy olars!pé S PCR pp b el p

RAPD RFLP AFLP

EST  |{Transcriptome J

l

Sgdleng e SNP

sl il

by DNA

(Magsood and Ahmad, 2017) (961 9 <uid pole 1o ooliwl B IS g0 b ,Slia glgil ) S

' Restriction Fragment Length Polymorphism
" Random Amplification of Polymorphic DNA
" Simple Sequence Repeats

* Amplified Fragment Length Polymorphism

* expressed sequence tags

" Single Nucleotide Polymorphism


https://dor.isc.ac/dor/20.1001.1.24234575.1398.6.2.5.7
http://ornamentalaquatics.ir/article-1-199-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-12-15 ]

[ DOR: 20.1001.1.24234575.1398.6.2.5.7 ]

ceetd gl 1390 40 Wu> s g

W gulo 315 Bslo g olgsol,y

ojll flacesils 4y a5 W ls v2g e maw o slotg
Gly Sty bl obsyl jskie 4 1, b SNP b wias
Sl 2 odle i JI3 s n 0590 Lo le Sbn]
Witwd e Cde SO Ll SNP a5 04l asin
le SNP -l o3 ;0 DNA Glakad ailgs oo oylaceils
Slao (pl Jotms &5 2lo 05 b o plolid co 5o ],
Li et al., 2010; GHR, 2018; ) o5 slolis wiiws
(SNE, 2018

PSS @i gladiss peis ;o 00 uS b 4y b SNP
REEIN Cewl o0l olas oleg S ...\.S)b S92 5,5l o
L o2 b SNP wub o ol Sy slajdll o p)lS a8
OLen g (5,lg5ew) wilaxd 5 18 solatwl 8,50 oL Sl
S Gad bos b s cepw 4 SIS ) (VTAY
Gcarer )0 (S5 ged bl lp syl
I VA Lgl.aa(_gﬁu (Ol undS b asies 6)-‘T iz
RVCIRNK S 6[.@&.;.11)5 5 S8 00,88 gloogds SNP
JolS5 ansd )l s 5 a5 s sy, 5| 50 &
3 les i (ab yo wilg o Silis ol eplplo asladl
G|anItZ et ) OJ; )‘).9 oolazw! Sy90 (549J9M5L) 9 Cozo>
.@l., 2003; Smith et al., 2004; Morin et al., 2007

170

SO AT P ST pd 5 90 Sy
5 Slpss 4 bgyre (SNP) (u9tlS 55 S5 pund j90 Ly
DNA Jsslse jl ice e 5o b5 o el (S35 Jys
—olesle Lol slaSsl 5l Sy Les SNP sl e 5lis]
o 1 (€ g b (T) e (B) 0dlsS dA) (o
Ty Loz 5l do)s Sl e 0 g weoee 8 LSL
Berger et al, 2001, Encyclopaedia ) e e
algi o b SNP wosa> o (Britannica, 2018
S 55 T S5l S o S sbnl S5 T g8
5,5 o,lal il atdl ail e ol Cumax o 0 Sy
Sogb A )l 052y i Al Slauner o Olpnis &S
B b aldliz o5F i o a5 SNP T S, o5
Al 5ol e o ple 5o Canl (Sew w0yl 929 S ie
sl Jly 5l Soles sl ¥ JSo 0 (ISOGG, 2018)
5 e yposh 357y ,NiLES a5 ceul sus 4l DNA
el ST glS o5
pedigesh sledse el 5 o b SNP
ol Glapusd ;s by olulid ly gl anil
» Sl o DNA o Jlg jo Ol gl oo oolazul
(@l Slge dapyigil 4 g 3l S 952 ge udle
St (et a3 Gl S0 Jelse 5 LTy dlag )l
o3 ol Gladaly 5 (JSoess Slidss o SNP
.(BioTechnology Notes, 2018; GHR, 2018) s.sb
Ll sl P el el Son ol SNP Sy 4z 51
Sienil ojg el s bdye B laglen b (S

k, (!

ool Cowsy b s ' g)lwslypd abowgs SNP GisS — o (D00 and Kim, 2015) o gidS g5 oS5 puunsdypo sy 31 stlod — il 1Y JSCi

\ .
alignment

.(Vignal et al., 2002)


https://dor.isc.ac/dor/20.1001.1.24234575.1398.6.2.5.7
http://ornamentalaquatics.ir/article-1-199-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-12-15 ]

[ DOR: 20.1001.1.24234575.1398.6.2.5.7 ]

1A W /Y 0 ot / s S

o) byl

Olllas jo lofg camenl 5l aijls a5 ago o SHg
A 1555 5 (S5

DA S b SRy 9 Sl Y Jsae 0
s s psle o oad eolinul  JsSse ola,Silt
O Jleal gy ol oad anglie SouSG b 559005
5 el LJs 4 SNP sla Silis a5 aes o lis Jsox

(Vignal et al., 2002) s 9,45 321 3 s pale 35 o solisusl J9Sgo 5l SILES ot o Suis ST 09 3 Sl Jg

L Shs ol 31
s 5 ,S-» ) G S e 5 PCR Sgazo glags 31 aSiye il
SrN S Ug) dxwgd o359 ouss

YWbs WL Lt ! - + - + RFLP
Y b YL bste b + + + + PCR-RFLP
SRES ] SRES SRS - + + - RAPD

Lagte YL oS ks N - + + + AFLP

Ly Ly Logie Logie + + + - SSCP

YL b N YL + + + - sy e

Y Gl Vb P Y + + + _ SNP

A) Sl plasl 655 93 nled (ousn 4 SRoo%
(A. gueldeustadtti)  ..g, lewl 4 (pErsicus
e J9Sge sla,ilis 3l oolinl b anlllas ol axzSls
Plol g Slpl plowl ais¥ g0 plas g DNA
Alidee slagty, 5l adlas cnl jo ws)S el ow,
oLl SNP & 1lgs o lagy] alax 51 a8 s oolaiwl JoSUse
S5 st ygo s By a5 3l les adllas ol s o8
455 55 po35 el it 5978 4 Sl SNP) (gu352lS s
Do lid ] pwgy plewl g Sl salenls
5 (Y+-+A) Narum 4 Campbell (s slasllas (o
Oncorhynchus ) jLos> (aleolj] ts) 55 (o)
DNA (55, mmadype sl OA atuils  (tshawytscha
sobieds b Silis opl @03 Sl lp anS slelis
Gl ed,5 el p¥ olislsl loiaes>  ples
0. ) Jlog> oleolyl o3l o o U1 sla gl
Hlas 4 b osalie SNP g9 caan o (tShawytscha
5 9UN oy biwres pled Glp S Ll &j08 sains
G sy sbied &5 laddllae s 53 (VVA) e
Bl 3 ONP) (555155 5 b ygo s slo Sl
o g o plxil Ancherythoculter nigrocauda

V0

SO P ST md 90l 932,
aslllas (sl SNP (sl Slias conds plowl lidios wlul 5
oAiS i clie 5l SloasS I (5l (S
e ssheas ONP) guggilSy S5 pudygo s
5 et yga sl ST a1 5 woz Slapasdjsa s
Jlo Glgiedy 0,5 o0 513 colaiuwl 5)50 Ban sla Jlg
3l oalo ;3 SNP) (a555lS'5 oS5 s y90 Sy €555
=y ,3bay (Oncorhynchus tshawytscha) s>
Smith et al., ) sas o 7, 3L ca> Yer 2 0 L SO
(2005

o Glgrear b SNP vl cawsay wli,)l55 0 axg5 b
SlasisT sy Sy (Fiwgy 4t aiile (Soegis pta
(Gadus morhua) bl ale &5, aile 55! alize
Hubert et al., 2010; Rasal et al., ) wss o oolaul
S g9 Ggelm goaaie Oldlae oSt (2017
2 el 4385 plowl Sl 5 ol e sl b slaassS
sosle kSI?SJ}A GLQ)ivLMu so..l.o] Cowddy ;.)L....‘)‘)f u,uLw‘
Q|9_’..ca\.g Slasls Sldlae Q..».l 0 TP J;b S SNP
adlae o LB L OFAY) o Ken g oblS g o Jlie

' genetic linkage map


https://dor.isc.ac/dor/20.1001.1.24234575.1398.6.2.5.7
http://ornamentalaquatics.ir/article-1-199-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-12-15 ]

[ DOR: 20.1001.1.24234575.1398.6.2.5.7 ]

sl G131 50 Wa2 Sbg

W gulo 315 Bslo g olgsol,y

L obpl il sboases jo s SNP lubis et

Jgoo 33 el 423,5 & 90 5565 sla el 5l soliul
lugi a5 aiw) ol jo w8 S Oge Slidsy 1 S0 Y
el 00 @l coads (5,51 gex (Y41V) ] Ken 5 Rasal

Sl gy 5l eslizul b aisS ol 5SS YP Lgsas
(ol oogdle ol ooly akis lllumina 5 e RNA
Ot i ol oasline 5 ALl 90 (sla w59 i
OB g disg peiie +fAe e b o/-A) 5 < /APY L +/+ )
5 S5 £S5 opp Sl LSS (pl a5 Wog wdtes

S sules aae Al nigrocauda coxes Lo

«(Rasal et al., 2017) 4L 3T saiss (1 5aten 31 5 32 30 (SNP) (o gilS g S5 (sbrpmd g0 by (2 Lol :Y Jgur

ooliiwl p ey
oo <l SNP slass o prE2 ole ol e, "y
ﬁw. " )Lfa’.ﬂ‘ [
Vo A by Al b g Salmo trutta Slosed Y158 3
MassARRAY .. . .
Ve Sequenome S bl Gadus morhua bl alecsis, \
K Tagman Sl bl Oncorhynchus tshawytscha Slasx alesl;] Y
Golden Gate 454 GSFLX ) He e T L
oA Assay titanium Oncorhynchus mykiss oS K5, Y153 ¥
5 5 2bJls Illumina . .
YiY-FY .
PCR oefilu] Hiseq2000 Cyprinus carpio SHoere j5uS N
Tagman )
AN genotyping 454 and Illumina Engraulis encrasicolus byl o 7
assay
f-VARY - Hlumina Ictalurus punctatus B ole 4y 8 \
Sequenom . . . o
i MassARRAY Hlumina Danio rerio S5 oo A
X by Ilumina
. . Ry . T . H H . L‘ =
a7-f oSl als Hiseq2000 Litopenaeus vannamei RVESW PP X WO Q
PCR
oy Tagman EST seq Paralichthys olivaceus s ale Sis V.

S S wilg e ggoge ol (SChwartz et al., 2007)
aely S o (S slegasly 025 )0 65950 5 e
S e Ban S (Jle plpredr ol ) L o)
Gl b LT aS ol Gl et (S5 o)l slaasli
s bl pilis ol ol e b aese &) | S

Sl (S5 Gl B g Sy s adlas gl ool
(Pierson et al., 2015)

SCaraz> o g Comex o381 0 0 (SCUY g5 5N
Al S Comex (S5 Bl lee 4 alise

" genetic erosion

Ol sl 0iS bty S5 sleotls 4z 3]
S8 eolazwl 5,90 (5,9l as“’lj sliuras o Ol
L ools cpl loslaiwl 4 Cos ol pae 5l (S Lol caslad
aimged olid Ghiz Jled s lagesls plyies,
Az Judo SO Ll oylo gzg s 5 el gl g0l BYe
Gl LS 3l solaiwl b olyss pendy SG] a5 cl ()
b Comex Jxd comdg b)) slp (Se) slagasle
cplply gl oo colaiul gl Job jo g, olelis
Ol el Sl g Gl lre 5 ceslin 2Ll S ol
Slp el S adl b el lag e aeliy Bas 4 B
Slaal Jols Wb (Ssy go5 lagSl ool L b))
S8l clie Llos slats, 9 gk b be 5 0,
\#


https://dor.isc.ac/dor/20.1001.1.24234575.1398.6.2.5.7
http://ornamentalaquatics.ir/article-1-199-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-12-15 ]

[ DOR: 20.1001.1.24234575.1398.6.2.5.7 ]

1A W /Y 0 ot / s S

o) byl

Genetic mapping with SNP markers in
Drosophila. Nature Genetics, 29: 475-481.

BioTechnology Notes. 2018. Top 8 Types of
Genetic  Markers  (with  Applications).
http://www.biotechnologynotes.com/genetic-
markers. Accessed on 29 December 2018.

Campbell, N.R. and Narum, S.R., 2008.
Identification of Novel Single-Nucleotide
Polymorphisms in  Chinook salmon and
Variation among Life History Types.
Transactions of the American Fisheries
Society, 137(1): 96-106.

Chauhan, T. and Rajiv, K., 2010. Molecular
markers and their applications in fisheries and
aquaculture. Advances in Bioscience and
Biotechnology, 1: 281-291.

Chen, L., Li, Q and Yang, J., 2008.
Microsatellite genetic variation in wild and
hatechery populations of the sea cucumber
from northern china. Aquaculture Research,
39 (14): 1541-1549.

Ciftci, Y. and Okumus, 1., 2002. Fish
Population Genetics and Applications of
Molecular Markers to Fisheries and
Aquaculture: 1- Basic Principles of Fish
Population Genetics. Turkish Journal of
Fisheries and Aquatic Sciences, 2: 145-155.

Doo, M. and Kim, Y. 2015. Obesity:
Interactions of Genome and Nutrients Intake.
Preventive Nutrition and Food Science, 20(1):
1-7.

Dudu, A., Georgescu, S.E. and Costache, M.,
2015. Evaluation of Genetic Diversity in Fish
Using Molecular Markers. In: Molecular
Approaches to Genetic Diversity. InTech,
Croatia, pp. 163-193.

Wl g Copmor (Seis Ll sl slaariz S s
5 Copde jehaeas Soislan slaaxly olulid ai.; o
S5l lr nlple WS )8 axg 050 pl3S Cbla>
s ol 5wl el Copse g (Se) gl oS
4 ool JoSlge sla,Slas ¢S .0 S oolitul g5
ool 3 lairar 5 Se g5 alolid jslats
& SNP clo Sili s ol Slalllae bl aloss
&35S 50 @V (2Ll w0l sl 5l g ls,05 p Jdo
drwgl loasly 5 O o (S Oldlas o JsSge
@l oo Sl adlg e o Silis cnl Wl 59065
b ol oY cnlpbe il pbpl (Se5 258 5l cble>
5 bSlas pl 8,5 4 Baa b gt slagiagh

558 Eygo il 5 5 cblis o T ol

&Qbw

9 o gyl o wdlinie e (BB,
S eslaul Gl gy AVAY e ploss]y s
Srl o planl SS& - 6lp (Jisge Sl

A, )ows, alewl 5 (Acipenser persicus)

s pyle Slidis  awwge (gueldeustadtti
Ao YV giS

w0 (5alb g w wowmd (lEpS wpE (S)lgiw
5 ONP) (usstlS 5SS Glapund so dy IVAF
55 a3y Hellimmr il aSo Sialishs slass,
b e 5 gyslas oRails (gigleSS 5 psle
AYAY VY gl e

IVAY cp (goldlas g .z & (oo .y o Slowlw
9, Cyprinus carpio _sle o5 95 oy
oo lamless, yhg, 3l eolaiwl b liwjes olwl o
oleds F 0y50 . JsUse - Jslo (3595Sgm sloosls
AY-AA Slxio O F

SSolas 3l ealinal AYAF o s3lyS g o cgealod;Lis
S S5 e ewon » ISSR JsSUse
A 2L S slaghegly dre (55 Sloads)
FY-FF Slrio ¥ ojlads ¥

Berger, J., Suzuki, T., Senti, K.A., Stubbs, J.,

Schaffner, G. and Dickson, B.J., 2001.


https://dor.isc.ac/dor/20.1001.1.24234575.1398.6.2.5.7
http://ornamentalaquatics.ir/article-1-199-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-12-15 ]

[ DOR: 20.1001.1.24234575.1398.6.2.5.7 ]

sl G131 50 Wa2 Sbg

W gulo 315 Bslo g olgsol,y

Encyclopaedia Britannica, 2018. Single
nucleotide polymorphism. Cited
https://www.britannica.com/science/single-
nucleotide-polymorphism. Accessed on 30
December 2018.

Frankham, R., 1995. Conservation genetics,
Annual Review of Genetics, 29: 305-327.

GHR, Genetics Home Reference, 2018.
https://ghr.nlm.nih.gov/primer/genomicresear
ch/snp. Accessed on 29 December 2018.

Glaubitz, J.C., Rhodes, O.E. and Dewoody,
J.A., 2003. Prospects for inferring pairwise
relationships ~ with  single  nucleotide
polymorphisms. Molecular Ecology, 12:
1039-1047.

Hubert, S., Higgins, B., Borza, T. and
Bowman, S., 2010. Development of a SNP
resource and a genetic linkage map for
Atlantic cod (Gadus morhua). BMC
Genomics, 11: 191.

ISOGG, International Society of Genetic
Genealogy Wiki. 2018. Single-nucleotide
polymorphism. https://isogg.org. Accessed on
30 December 2018.

Khan, F., 2015. Molecular Markers: An
Excellent Tool for Genetic Analysis. Journal
of Molecular Biomarkers and Diagnosis, 6:
233. DOI:10.4172/2155-9929.1000233.

Li, H.J., He, C.B., Yang, Q., Shan, Z.G., Tan,
K.F. and Gao, X.G., 2010. Characterization
of single nucleotide polymorphisms from
expressed sequence tags of Chinese mitten
crab Eriocheir sinensis, Aquatic Biology, 11:
193-199.

Li, L., Lin, H., Tang, W., Liu, D., Bao, B. and
Yang, J., 2017. Population genetic structure
in wild and aquaculture populations of

Hemibarbus  maculates inferred  from
microsatellites markers. Aquaculture and
Fisheries, 2(2): 78-83.

Magsood, H.M. and Ahmad, S.M., 2017.
Advances in molecular markers and their
applications in aquaculture and fisheries.
Genetics of Aquatic Organisms, 1: 27-41.

Morin, P.A., Hancock, B.L. and George, J.C.,
2007. Development and application of single
nucleotide  polymorphisms  (SNPs)  for
bowhead whale population structure analysis.
Paper SC/59/BRG8 presented to the Scientific
Committee of the International Whaling
Commission, J. CETACEAN RES.
MANAGE. 10(2):93-97.

Mukhopadhyay, T. and Bhattacharjee, S.,
2014. Study of the Genetic Diversity of the
Ornamental Fish Badis badis (Hamilton-
Buchanan, 1822) in the Terai Region of Sub-
Himalayan West Bengal, India. International
Journal of Biodiversity, Article ID 791364, 10
pages, 2014. International Journal of
Biodiversity Volume 2014, Article ID
791364, 10 pages .DOI:10.1155/2014/791364.

Pierson, J., Luikart, G. and Schwartz, M.,
2015. The application of genetic indicators in
wild populations: potential and pitfalls for
genetic monitoring. In: Lindenmayer D.B.;
Barton, P.; Pierson, J.C. (Eds). Indicators and
surrogates of biodiversity and environmental
change. Melbourne, Australia, CSIRO
Publishing, pp. 149-159.

Powell, W., Morgante, M., Andre, C,
Hanafey, M., Vogel, J. and Tingey, S., 1996.
The comparison of RFLP, RAPD, AFLP and
SSR (microsatellite) markers for germplasm
analysis. Molecular Breeding, 2: 225-238.


https://dor.isc.ac/dor/20.1001.1.24234575.1398.6.2.5.7
http://ornamentalaquatics.ir/article-1-199-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-12-15 ]

[ DOR: 20.1001.1.24234575.1398.6.2.5.7 ]

1A W /Y 0 ot / s S

o) byl

Primmer, C.R., 2005. Genetic characterisation
of populations and its use in conservation
decision making in fish. The Role of
Biotechnology. Villa Gualino, Turin, Italy, 5-
7 March, 2005. Pp.137-142.

Rasal, K.D., Chakrapani, V., Pandey, AK,
Rasal, A.R., Sundaray, J.K., Ninawe, A.
and Jayasankar, P., 2017. Status and future
perspectives of single
polymorphisms (SNPs) markers in farmed
fishes: Way ahead using next generation
sequencing. Gene Reports, 6: 81-86.

Schwartz, M.K., Luikart, G. and Waples, R.S.,
2007. Genetic monitoring as a promising tool
for conservation and management. Trends in
Ecology and Evolution, 22: 25-33.

Smith, C.T., Elfstrom, C.M., Seeb, L.W. and
Seeb, J.E., 2005. Use of sequence data from
rainbow trout and Atlantic salmon for SNP

nucleotide

detection in Pacific salmon. Molecular
Ecology, 14: 4193-4203.

Smith, S., Aitken, N., Schwarz, C. and Morin,
P.A., 2004. Characterisation of 15 single
nucleotide  polymorphism  markers  for
chimpanzees (Pan troglodytes). Molecular
Ecology Notes, 4: 348-351.

SNE, Scitable by nature education, 2018.
https://www.nature.com/scitable/definition/sin
gle-nucleotide-polymorphism-snp-295.
Accessed on 30 December 2018.

Sun, Y., Li, Q., Wei, H., Wang, G., Chen, J.
and Li, P., 2018. Single nucleotide
polymorphism identification in growth-related
genes from the transcriptome of the fish
Ancherythroculter nigrocauda. Conservation
Genetics Resources, 10(2): 153-155.

Vignal, A., Milan, D., Sancristobal, M. and
Eggen, A., 2002. A review on SNP and other
types of molecular markers and their use in
animal genetics. Genetics Selection Evolution,
BioMed Central, 34(3): 275-305.


https://dor.isc.ac/dor/20.1001.1.24234575.1398.6.2.5.7
http://ornamentalaquatics.ir/article-1-199-fa.html

[ Downloaded from ornamentalaquatics.ir on 2025-12-15 ]

[ DOR: 20.1001.1.24234575.1398.6.2.5.7 ]

Journal of Ornamental Aquatics Vol. 6, No.2

Application of single-nucleotide polymorphism (SNP) as a molecular marker in the study of
genetic diversity of aquatic populations

Radkhah A.R.!"; Sadeghinejad Masouleh E.2

“alirezaradkhah@ut.ac.ir

1-Department of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj, Iran.
2-Inland Waters Aquaculture Research Center, lranian Fisheries Science Research Institute (IFSRI),
Agriculture Research Education and Extension Organization (AREEQ), Bandar-e Anzali, Iran.

Abstract

Genetic diversity is one of the important and essential characteristics of any population for its
survival. The study of genetic variation in different populations of aquatic organisms is of particular
importance in order to protect, stabilize and manage their stocks. Based on studies conducted in
recent years, molecular markers have proven that they can be used as indicators of the genetic
diversity of aquatic populations. Therefore, the necessity of examining genetic variations in various
aquatic species has led to the use of molecular markers in many ecological studies. The present
study was conducted to investigate the role of molecular markers, especially single nucleotide
polymorphisms (SNP), in the study of genetic diversity in aquatic organisms. The findings can be
valuable for the conservation and sustainable management of aquaculture stocks in fisheries and
aquaculture.
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