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Table 2: Characterization of primers used for validation of SSRs in this study.

Amplicon size ~ Teémperature

Number SSR sequence Primer sequence (bp) ©C)

1 (ATGAGC)13 F: CCAGCAGCCACCCTATATCC 258 60
R: CTTGTGCGAGTTTGACGCTC
F: TCACCATCGCCATAATCCGC

2 (GA)34 R: CGTATCGCCGGCATTAGCA 174 58
F: TTCTTTCGTCCGGTGCCTTA

3 (AC)35 R: CAAAGTCTCCTGTGAGGGCT 283 59
F: CTTGGTTGCAAGCAGCGTC

4 (AGAT)23 R: GCAACCAGGGTCCAAAATGAA 225 60

5 (GA)34 F: TCGAGATCTTTGTCACCAGCTT 363 60

R: GTGGCGGATATGGAGGTTCG
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Figure 1: The qualification of RNA extraction from liver tissue of yellowfin barbel (Luciobarbus Xanthopterus) on
1% agarose gel
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Figure 2. Quality assessment tests. (a) per base and (b) per sequence quality scores
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Table 4: Results of assembled transcripts in Trinity
software
Trinity Statistics
941894 Total trinity genes
1768662 Total trinity transcripts
35.97 % GC
821 Contig N50
609.24 Average contig
345 Median contig length
1077536230 Total assembled bases
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Table 3: SSR markers detected using the MISA web server

Number SSR markers
1276825 Total number of sequences examined
713176985 Total size of examined sequences (bp)
349871 Total number of identified SSRs
229993 Number of SSR containing sequences
74173 Number of sequences containing more than 1 SSR
61192 Number of SSRs present in compound formation
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Table 4: Summary of the type and number of
repetitive motifs

Number of Frequency

Unit size

SSRs (%)

Di-nucleotide 146299 89.37
Tri- nucleotide 13179 8.05
Tetra- nucleotide 3398 2.07
Penta- nucleotide 625 0.38
Hexa- nucleotide 193 0.13

655 poiy b bl jo Sledbl wie8 po plaid o &
st 4w 5 2lolis SSRS ) s ale
i O oz ot oLl SSR sla Siles o e
sk oy STy o9y ST L g ALk el
b oo allb 28l gladigas IDNA #l el asos u5s
S5 0,50 40 00l oddlive WL ST .85 O g0 Cuddse
JDNA 2zl bl ol como KLy laaiges G
2l CehS ) lialsl Sl o 351 a5 350 slasises
Fagl YA &y yogili Y7+ glagge Job o )51 J5

Y.


http://isfj.ir/article-1-2756-fa.html

[ Downloaded from isfj.ir on 2026-06-27 ]

FO)VEY ol S pale e

SSR motif number
160000

146299
140000
120000
100000 95403
80000
60000
40000
20000 ues7 13179
s 1384 2198 sxs7 695 97 322 362 742 1604 sgg 3398 625 193
0 —_— —— — — — — c—— G  c— T o —
S (&} & Cs 0 & A% A% A%
c, S &, > & ¥ ¥
FEFE IS &«\“c e c>\° & &é@\" F o o o
.\»" Lt g W T E S g,;\\.&&.s’ &
< Repeated nucleotide type < o8 Qé‘ RS

Cige g9l » (b SSR) (6,155 oligS o JIgi Jlgl 3 o8 :¥ S
Figure 3: Frequency distribution of simple sequence repeats (SSRs) based on motif type

oS 43g8 Comoz ;0 GM1371 3 MN1359 ol (SKuis) & g dmwlxo (13 00 8,97 3 gkl (s yinlyly 10 Jgur
Table 5: Statistical parameters estimated to calculate the genetic diversity of the locus MN1359 and GM1371 in
yellowfin barbel population

number of Different The number of Shannon Observed Expected
Locus samples Alleles effective alleles index heterozygosity heterozygosity
(Na) Ne (1) Hy He

MN1359 45 5 4.651 1.568 0.147 0.785

GM1371 45 5 4.342 1.532 0.093 0.770
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PREDICTED: Cyprimus carpio collagen, type VI, alpha 1 (LOC109098825), mRNA
QPREDICTED: Sinocyclocheilus anshuiensis collagen alpha-1(V1) chain-like (LOC107677507), mRNA
T QBarbus barbus genome assembly, chromosome: 35
OPREDICTED: Sinocyclocheilus grahami collagen alpha-1(VI) chain-like (LOC107581696), mRNA
9leljQuery 81711
Q Q OPREDICTED: Carassius auratus collagen alpha-1(VI) chain-like (LOC113110822), mRNA
PREDICTED: Sinocyclocheilus grahami collagen alpha-1(VI) chain-like (LOC107551781),
PREDICTED: Carassius gibelio collagen alpha-1(VI) chain (LOC127968493), mRNA
PREDICTED: Carassius gibelio collagen alpha-1(VI) chain-like (LOC127967951), mRNA
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Figure 4: Phylogenetic relationship of the MN1359 locus with other sequences in the NCBI database

AR


http://isfj.ir/article-1-2756-fa.html

[ Downloaded from isfj.ir on 2026-06-27 ]

e slasSilas et slae) 5 lulis,

C)“)ls.AA K] 6‘}‘\9.&‘6.;«;.0

oy olaisl sgza 1) Jlgld o in o o FOIT)
S <14V Slsls oo y0 L CGICG Casge a5 Jl>jo
Fanget) s ls cisllhs ybize plozulol aS cwl ol
ools HLis He3 s 5 ylhloe e 10 8 50 (] «al., 2015
o ) ol Liegy o (Tothetal., 2000) cowl oo
0 50 (S goi llas aigs jo oads olulis SSRs
Ji mls 85 8 byl g emin e Rl
as ol lis g 9,5 awlb |) SSR O jga> ;484,55
O ol obee liesl o b 550 c0als o Lulids 35u> SSRS
oSyl ¥ Laib g ong S aiz Bl olSyle T wlS L
IR Ol 4 FewsRere Gl g JSbaix
Sl Comax 4 (0950 E95 (o p Jsliie sl jlae
a>¢5 b .(Frankham, 2008; Rohipoor et al., 2021)
‘5......491)5).‘.& )L.\.QA oA Jju\? o o;.\.oi Cawddy CuL..a LY
iy GM1371 MN1359 o5 1> (6l o0y vmlins
Sy Sl 0 90 (SmsSajg e g 0 [+ AY 5 < NEV Ll
5+ IYAD plp cws e GM1371 g MN1359 oL
SS9 Oliee o9 b bl VY
omb E.la.w Solo u‘}’s"’ Iy ol > (! 5o 0uds samlive
2 sNs e Gl ey Comez (590 o] g5
o dlax 5l (S5 sl ol | Jdo 4 wily oo 553
A5 LolKin ) o ;555 (sdighin g slagb el g, o

&b (Norrisetal., 1999; Rohipoor et al., 2019)
0 Al sl Pl olaws ol> ragh o alol> mls
sy Sl ke Glare an aly PTsloas ol cawsas
e ialosl 1o g0l Kiws diges ojll g oy (g4
slmy silises gla T slaws woslie sladigas shaas b
ez (Mohamadi Ahwazi et al., 2019) s
S gl ole @lr Gilre plye 4 Hge W olaws
=3ly T olans 5l assS o ol HlaSs (s 5550
Jole 99 (nl o 0l Dolis a5 el (ol s 4z gily 09 eS
ol mls e e ol 5o oYL Sl s Lo
)l eV £95 (lime 09 Oml 2 GBS 0l o
Sl et e Olie @ (Gl a3 e
Al (gl Camaz 6l ol 5o £455 (5550l

by shas ol oale golaidl coeal 925 L
ol iz gbhacz L)l b bLs)I o 4 s O e
e s potn Sly o) (ompp Sl Sl S
« (Luciobarbus xanthopterus) ;a5 ale Coxos
(Freyhof, 2014) olal o,me j0 445 SO Glgie
oS (ale po aree) 5o (SleMblai S gan .ol (5595
B RIS s oy ) el (BB a5 a5
IV o Slas pluliss Gl adoa Goyde s
Gz (slasbs, b dnlio jo SSRS o3 54y ISz
(Zaneetal,, 2002) col pgin Sl 5 ob Jlgs ¢ st
oole 455 & by o SSR (sl Sl adioes ol 4o i)
5 ads oluls RNA-Seq sleosls 5l eolaiwl b ylas
ojepel W3S 1B ol 9y I Coe Cua
Dbl plolis ol ge 69,59, SSR (sle Sl
(55 sleadd sbml gly orelio pite g (e
Sl SeST 4 Qbsl g (Ses g Jelosiga
@ b Sl opl.(Zhang et al., 2014) el JsSUse
sla Sl o 5o )5 p o ISbaiz YL o o
Liet) wg o0 jlodias Comonr Sy Slalllas 1o J9SUge
SSlas YRAAYY slaws ol> iagy o w(@l., 2002
b1 5l ol ond sl sl 5 S5 Lol » SSR
VALY g oS ws slulis laS a8 pyts Sasly
ol .0309 SSR (g5l sy 0 9550 sl JNg5 S 5l oo yo
by o Oldllas jo 00l (5135 5 )lge 5l ion so8 olaws
Yangetal., 2018, Wen) o5 ale calizes slaasss
YEVVY ool olulis SSRS 400 5l.(etal., 2020
£,% 0SSR #11AY olaws SSR G 5l s o9l> JIgs
€8 (2P Ol nlpedle L5l 3929 55 (oS 5 lo
W59lS5 655 o JLis @ 5 wsgilSs 60 1,55 SSR
plo baaly 0 oad 515 mlo L as sel coasoa
Wenet) Brachymystax lenok ale> 5| cale slaasss
Touma et al.,) Patagonian toothfish «al., 2020
(Yangetal.,, 2018) Amphiprionocellaris 4(2019
WYL Cds 5 como LS el cnl a5 o)l cllas
SSRS ggemme 3l pimen Cawl Gadizs opl slaaidl

Yy


http://isfj.ir/article-1-2756-fa.html

[ Downloaded from isfj.ir on 2026-06-27 ]

ool olas sl Ygone aules o (g peSo3hul 1, s olss
et ) Ll a5 pleasls Jsb deog S Glasil ol
JeloSig 125 10,05 (o0 13 el 0590 iSS (oo e
o (sl 1 T Foked S5 oy lin 2 Seiohd
diojls sladigs (19,5 (et 5 S Slacemex (35
= (Zhang and Hewitt, 2003) coul clble> 4
235 03lgils e S ol aS 5,5 0 b Stijeld w5 o
sJs &l Luciobarbus ,..> ¢ (Cyprinidae) ,Lal
Fricke et) s)ls Slsean LS slais,)l55 mls b as

.«al., 2007

S %

RNA- slaosls sl 5 a5 sl i ol gl yidgh oyl
5 e olulin 1) s 4555 SSR sla Silis Seq
g5 it slajlire b))l @l ol 03,5 2L
S)ge Sore Om 0 E95 SRl sbS (Sen (S
Sy gaied ;a8 Il alol> Lo oplpodle 0 axlllas
bl 3590 58 052942 4395 (nl (sl oui | (S Slalllas
e SLIobS ale o S jsb a5 plale ug )b (o33
Ssle «SKjeam Sldllas gl wilgh oo cpizmen om0
Pbl dede (S E9E (o 9 Cone

1S 0 gy

9 S59laS pale oA pamely gt 5l LIS
0aSipghs 5l g (Jlo Culex sy (liwisr b mlio
S (oges pald Jds 4 5588 Oy 5965
PSS ios 6l (6l diloras o) Sen 5 2K Les]
Sisled oo Sloya8 g

&b
Abdoli, A.,2016. Field guide of fishes of inland
waters of Iran. Iranshenasi Publications,
Tehran, Iran. pp. 16-41. (in Persian)

3 Phylogenetic tree
Yy

VIOYY g VIOFA plp o 54 GM1371 3 MN1359
Sro & a3l (pl gode jlade 4z e a5 0D il
Nazari ) o ls £95 o9 ol p Vs wial 3505
Jlade 45 a>45 L .(@nd Mohamadi Ahwazi, 2022
Olyse alllae 550 Comoz pooad aiubre (goue
le (nl Conem (9,0 ST g4 4 5,5 Ll
399 4 Olgien omady nl hYs 5l cal o5 T
5 od Sdby 5 i uslS (saie b slaSeyl]
Ll 5l ol a5 o5 o Lal ailsog;y s jlaug, o awls
OLis )1 (nlogd az g ol 4 ity (Jame Conn
> (SSR) ojlsaley, slo,Slas 51 olgs o a5 ol
oslitul S cals Cuomor USlo § (SU55 £955 (o) 2
ol Gozmen Slale o ggdse (nl oS
&> 0,5 oo ol L (Mohamadianetal., 2010)
,sST ole K «Bahmaninejad et al., 2018)
Ghasemietal., ) ..o «Kashirietal., 2015)
oy LSl (HOSSEINI €t al., 2015) abls 4(2019
o3k ) 60 895) Cupd (ale (S g9 e
3 oolitul b d(liwss oliul gyl Aoy, ,o oLl
695 (nl 50 (YU (ST g9 45 oo plis Lao lgales
cpaizs opl.(KaramiNasab etal., 2014) s ls o4
Coed (Bl Comer LSl (o) slp o )lsalon, V
op ooliiul 850 oylamle, VoaS wis,S colaiul
Sbas ol sole ) SLigelis ol oLas | ISsaes
& ool g bl o ool 5 lacalos als s
Nazari and ) ojls oo Slogge (LolSS Ll s
gl & sanail ole .(Mohamadi Ahwazi, 2022
Dles oo pamnd (315 jlemn (sloog S 4 1 0055 Doy
OeSe la Sy daog S (nl 51 SG o clacl oS gomiay
baisS gomabd GGl wud )y nay )b pelie b
et ol stpai « JolS5 Slelllas 43 355 e 0al9
(FolSS sl o (3310 LS Jdo 4y 1005 o0 55 (S59kd
Ol S sy 5o ol Ssaks s )
b o135 S e SLolS5 alols dlaasLis (adly 45,5 onliiu

1 Phylogenetics
2 Taxonomy


http://isfj.ir/article-1-2756-fa.html

[ Downloaded from isfj.ir on 2026-06-27 ]

e slasSilas et slae) 5 lulis,

Q‘)&A K] 6‘}‘\9.&‘6.;«;.0

Bahmaninejad, A., Farahmand, H., Eagderi,
S., ElImdoust, A., 2018. Study of separation
between fall and spring run populations of
Caspian lamprey, Caspiomyzon wagneri, in
the southem Caspian Sea (Shirud River) due
to different migration time using
microsatellite  markers. Journal of
Aquaculture Sciences, 6:73-81. (in Persian)

Beier, S., Thiel, T., Minch, T., Schols, U. and
Mascher, M., 2017. MISA-web: a web
server for microsatellite prediction.
Bioinformatics, 33, 2583-2585.
DOI:10.1093/bioinformatics/btx198

Chen, H., Li, X., Wang, Y., Zhu, Ch., Huang,
H., Yang, W. and Li, G., 2021. De Novo
Transcriptomic Characterization Enables
Novel Microsatellite ldentification and
Marker Development in Betta splendens.
Life, 11:803. DOI:10.3390/1ife11080803

Chenani, H., Nazari, M., Beigi Nassiri, M. T.,
Roshanfekr, H. Aghaie, A., 2021. Exonic
SNP in MHC-DMB2 is associated with gene
expression and humoral immunity in
Japanesequails. Veterinary Immunology and
Immunopathology, 239:110302.
DOI:10.1016/j.vetimm.2021.110302

Dang, Z., Huang, L., Jia, Y., Peter J.
Lockhart, P.J., Fong, Y. and Tian, Y.,
2020. Identification of genic SSRs provide a
perspective for studying environmental
adaptation in the endemic shrub Tetraena
mongolica. Genes, 11:322.
DOI:10.3390/genes11030322

Doveri, S., Lee, D., Maheswaran, M. and
Powell, W., 2008. Molecular markers:
History, features and applications. In: Kole,

C. and Abbott, A.G. (Eds). Principles and
Practices of Plant Genomics. The Science
Publishers, USA. pp. 23-68.

Ellis, J.R. and Burke, J.M., 2007. EST-SSRs
asaresource for population geneticanalyses.
Heredity, 99(2):125-132.
DOI:10.1038/sj.hdy.6801001

Eskandari, G., Safi Khani, H., Dehghan, S.
and Esmaili, F., 2003. Gathering and
feedingof Gattanfish (barbus xanthopterus)
in Karkheh and Horulazim rivers. Iranian
Scientific  Fisheries Journal, 21-42.
DOI:10.22092/1SFJ.2003.113604 (in Persian)

Fang,D.A., Zhou, Y.F., Duan, J.R., Zhang,
M.Y., Xu, D.P., Liu, K., Xu, P. and Wei,
Q., 2015. Screening potential SSR markers of
the anadromousfish Coilia nasus by de novo
transcriptome analysis using Illumina
sequencing. Genetics and Molecular
Research, 14(4):14181-14188.
DOI:10.4238/2015.November.13.1

Frankham, R., 2008. Genetic adaptation to
captivity in species conservation programs.
Molecular Ecology, 17:325-333.
DOI:10.1111/j.1365-294X.2007. 03399. x

Freyhof, J., 2014. Luciobarbus xanthopterus.
The IUCN Red List of Threatened Species,
DOI:10.2305/IUCN.UK.2014-
1.RLTS.T19383627A19849886.en

Fricke, R., Bilecenoglu, M. and Sari, H.M.,
2007. Annotated checklist of fish and
lamprey species (Gnathostoma and
Petromyzontomorphi) of Turkey, includinga
Red Listof threatened and declining species.
Stuttgarter Beitrége zur Naturkunde, 706:1-
172.

Y¥


https://doi/
https://doi.org/10.22092/isfj.2003.113604
http://isfj.ir/article-1-2756-fa.html

[ Downloaded from isfj.ir on 2026-06-27 ]

Geraci, F., Saha, I. and Bianchini, M., 2020.
RNA-Seq Analysis: Methods, Applications
and Challenges. Frontiers in Genetics, 11:1-
3. DOI:10.3389/fgene.2020.00220

Ghasemi, S.A., Faghih, A. and Fakhri, A.,
2019. Genetic diversity Investigation of
Silver Seabream Sparidentex hasta (Day,
1878) in Persian Gulf and Oman Sea using
Microsatellite marker. Journal of Animal
Researches, 32:3. (in Persian)

Ghorbani, A., Rostami, M., Afshari Far, A.
and Azarbaijani, R., 2020. RNA sequencing
(RNA Seq) and its data analysis. Marja Alam
Publications. Shiraz, IRAN. 12 P. (in
Persian)

Hosseini, S.M., Shabani, A., Kalangi
Miandre, H. and Safari, R., 2015. Genetic
structure of Alburnoides eichwladi (De
Filippi, 1863) in Gilan (Roodsar Paulrood
River) using microsatellite markers. Journal
of Applied Ichthyological Research, 3(4):49-
60. (in Persian)

Hosseinzadeh sahafi, H., 2017. Strategic
roadmap fordevelopment of warmwater fish
culture, Iranian fisheries science research
institute, Tehran, IRAN. 11 P. (in Persian)

Jabeen, S., Saif, R., Distefano, G., Haq, R.,
Haider, W., Hayat, A. and Naz, Sh,, 2023.
De novo Genome Assembly, Functional
Annotation and SSR Mining of Citrus
reticulata “Kinnow” from Pakistan. BioRxiv,
DOI:10.1101/2023.03.27.534305

Karami Nasab, M., Shabani, A., Kalangi
Miandreh, H. and Sharbati, S., 2014.
Genetic diversity of Shirbut (Barbus grypus
Heckel, 1843) fishin Karun and Dez rivers of

Yo

Khuzestan province using microsatellite
markers. Journal of Applied Ichthyological
Research, 2(1):63-74. (in Persian)
Kashiri, H., Shabani, A. and Qudsi, V., 2015.
Population Structure of Oxynoemacheilu
sangorae (Steindachner, 1897) in Gheshlagh
(Kurdistan  Province), Sefidbarg and
Gamasiab (Kermanshah Province) rivers
using microsatellite markers. Journal of
Aquatic Ecology, 5(3):1-11. (in Persian)
Li, Y.C., Korol, A.B.,Fahima, T., Beiles, A.
andNevo, E., 2002. Microsatellites: genomic
distribution, putative functions and
mutational mechanisms: a review. Molecular
Ecology, 11:2453-2465.
DOI:10.1046/j.1365-294x.2002.01643.x
Markert, J.A., Champlin, D.M., Gutjahr-
Gobell, R., Grear, J.S. and Kuhn, A.,
McGreevy Jr, T.J., Roth, A., Bagley, M.J.
and Nacci, D.E., 2010. Population genetic
diversity and fitness in multiple
environments. BMC Ecology and Evolution,
10:205:1-13.DO0I:10.1186/1471-2148-10-
205
Mohamadi ahwazi, Gh., Nazari, M.,
Mohamadabadi, M.R. and Heidari, R.
2019. Genetic and phylogenetic analysis of
mitochondrial HVR1 region in three breeds
of Iranian sheep. Modern genetics journal,
14(3):209-217. (in Persian)
Mohamadian, S., Rezvani Gilkolaei, S.,
Kazemian, M., Kamali, A., Tagvi, M.J.,
Rooh Elhi, Sh. and Nirani, M., 2010. The
study of genetic diversity and population
structure of Vimba vimba persa (Pallas,
1814) populations in the eastern and western


http://jair.gonbad.ac.ir/article-1-100-en.pdf
http://jair.gonbad.ac.ir/article-1-100-en.pdf
http://jair.gonbad.ac.ir/article-1-100-en.pdf
http://jair.gonbad.ac.ir/article-1-100-en.pdf
http://jae.hormozgan.ac.ir/article-1-151-en.pdf
http://jae.hormozgan.ac.ir/article-1-151-en.pdf
http://jae.hormozgan.ac.ir/article-1-151-en.pdf
http://jae.hormozgan.ac.ir/article-1-151-en.pdf
http://jae.hormozgan.ac.ir/article-1-151-en.pdf
https://bmcecolevol.biomedcentral.com/articles/10.1186/1471-2148-10-205#auth-Jeffrey_A-Markert
https://bmcecolevol.biomedcentral.com/articles/10.1186/1471-2148-10-205#auth-Denise_M-Champlin
https://bmcecolevol.biomedcentral.com/articles/10.1186/1471-2148-10-205#auth-Ruth-Gutjahr_Gobell
https://bmcecolevol.biomedcentral.com/articles/10.1186/1471-2148-10-205#auth-Ruth-Gutjahr_Gobell
http://isfj.ir/article-1-2756-fa.html

[ Downloaded from isfj.ir on 2026-06-27 ]

e slasSilas et slae) 5 lulis,

Q‘)&A K] 6‘}‘\9.&‘6.;«;.0

coastline of the Caspian Sea (Havigh river
and GorganRoud river) using microsatellite
markers. Taxonomy and Biosystematics,
5:29-38. (in Persian)

Mortezavi Zadeh, S., Moazedi, J.,

Yooneszadeh Feshalami, M. Jorfi, E.,
2011. Determination of artificial propagation
biotechnic of Barbus xanthopterus. Iranian
Scientific Fisheries Journal, 19:137-142.
DOI:10.22092/ISFJ.2017.109967 (in Persian)

Nazari, M. and Mohamadi Ahwazi, Gh.,2022.

Genetic and phylogenetic analysis of
mitochondrial D-loop HVR | region in three
breeds of native sheep Iran (Taleshi, Shal and
Makui). Veterinary Research & Biological
Products, 35(1):31-39.
DOI:10.22092/VJ.2021.352317.178 (in
Persian)

Norris, A.T.,Breadly, D.G. and Cuningham,

E.D., 1999. Microsatellite genetic variation
between and withinfarmed and wild Atlantic
salmon (Salmo salar) population.
Aquaculture, 247-264. DOI:10.1016/S0044-
8486(99)00212-4

Rai, R., Chauhan, S.K., Singh, V.V., Rai, M.

andRai, G.,2016.RNA-seq analysis reveals
unique transcriptome signatures in systemic
lupus erythematosus patients with distinct
autoantibody specificities. PLoS One, 11:1-
35. DOI:10.1371/journal.pone.0166312

Rohipoor, M., Nazari, M. and Beigi Nassiri,

M.T., 2019. Genetic and phylogenetic
analysis of adani goat population based on
cytochrome b gene. Research on Animal
Production, 10(26):84-89.
DOI:10.29252/rap.10.26.84 (in Persian)

Rohipoor, M., Nazari, M. and Beigi nassiri,
M.T., 2021. Population structure, Genetic
diversity and phylogenetic analysis of control
region of mtDNA in Adani goat breed.
Modern genetics journal, 15(4):297-304. (in
Persian)

Romero, M., Mujica, A., Pineda, E.,
Ccamapaza, Y. and Zavalla, N., 2019.
Genetic identity based on simple sequence
repeat (SSR) markers for Quinoa
(Chenopodium quinoa willd.). Ciencia e
Investigacion Agraria, 46(2):166-178.
DOI:10.7764/rcia.v45i2.2144

Toth, G., Gaspari, Z. and Jurka, J., 2000.
Microsatellites in different eukaryotic
genomes: survey and analysis. Genome
Research, 10:967-981.
DOI:10.1101/gr.10.7.967

Touma, J., Garcia, K.K.,Bravo, S., Leiva, F.,
Moya, J., Vargas-Chacoff, L., Reyes, A.
and Vidal, R. 2019. De novo Assembly and
Characterization of Patagonian toothfish
Transcriptome and Develop of EST-SSR
Markers for Population Genetics. Frontiers
in Marine Science, 6:1-13.
DOI:10.3389/fmars.2019.00720

Vandewoestijne, S., Schtickzelle, N. and
Baguette, M., 2008. Positive correlation
between genetic diversity and fitness in a
large, well-connected metapopulation. BMC
Biology, 6:1-11. DOI:10.1186/1741-7007-6-
46.

Wen, S., Li, P., Wang, F., Li, J., Liu, H. and
Li, N., 2020. De novo assembly and
microsatellite marker development of the
transcriptome  of the endangered

\id


http://isfj.ir/article-1-2756-fa.html

[ Downloaded from isfj.ir on 2026-06-27 ]

Brachymystaxlenok tsinlingensis. Genes and
Genomics, 42:727-734.
DOI:10.1007/s13258-020-00939-3

Wolfus, G.M., Garcia, D.K., Alcivar-Warren,
A., 1997. Application of the microsatellite
technique for analyzing genetic diversity in
shrimp breeding programs. Aquaculture,
152:35-47.  DOI:10.1016/S0044-8486
(96)01527-X

Xia, E.H.,Yao,Q.Y.,Zhang, H.B.,Jiang, J.J,
Zhang, L.P. and Gao, L.Z., 2016.
CandiSSR: An Efficient pipeline used for
identifying candidate polymorphic SSRs
based on multiple assembled sequences. front
Plant Science, 6:1-9.
DOI:10.3389/fpls.2015.01171

Yang, W., Lin, B,, Li, G., Chen, H. and Liu,
M., 2018. Sequencing and Transcriptome
Analysis for Reproduction-Related Genes
Identification and SSRs Discovery in
Sequential Hermaphrodite Amphiprion
ocellaris. Turkish Journal of Fisheries and
Aquatic Sciences, 19:1049-1059.
DOI:10.4194/1303-2712-v19_12_07

Zane, L., Bargelloni, L. and Patarnello, T.,
2002. Strategies formicrosatellite isolation: a
review. Molecular Ecology, 11:1-16.
DOI:10.1046/j.0962-1083.2001. 01418.x

Zhang, D.X. and Hewitt, G.M., 2003. Nuclear
DNA analyses in genetic studies of
papulations: practice, problems and
prospects. Molecular Ecology, 12:563-584.
DOI:10.1046/j.1365-294X.2003. 01773.x

Zhang, J.,Ma, W., Song, X.,Lin, Q., Gui, J.F.
and Mei, J., 2014. Characterization and
development of EST SSR markers derived

Yy

from transcriptome of yellow catfish.
Molecules, 19(10):16402-16415.
DOI:10.3390/molecules191016402


https://doi.org/10.1016/S0044-8486
https://www.trjfas.org/
https://www.trjfas.org/
http://isfj.ir/article-1-2756-fa.html

[ Downloaded from isfj.ir on 2026-06-27 ]

Iranian Scientific Fisheries Journal Vol. 33, No. 1

Identification and validation of simple sequence repeats (SSR) markers for yellowfin
barbel (Luciobarbus xanthopterus) using RNA-Seq data

Mohamadi Ahvazi G.1; Beigh Nassiri M.T.1; Nazari M.1*; Sadr A.S.?
*M.nazari@asnrukh.ac.ir

1- Department of Animal Science, Faculty of Animal Science and Food Technology, Agricultural
Science and Natural Resources University of Khuzestan, Mollasani, Iran

2- Aquaculture Research Center -South of Iran, Iranian Fisheries Science Research Institute
(IFSRI), Agricultural Research, Education and Extension Organization (AREEO), Ahvaz, Iran

Abstract

This research was conducted to identify and validate the simple sequence repeats (SSR) markers
related toyellowfin barbel (Luciobarbus xanthopterus) using RNA-Seq data. After collecting the
liver tissue, RNA was extracted from the samples. The samples were sequenced using the
Illumina Novaseq 6000 platform. Trinity software (version 2.15.1) was used to reconstruct
transcripts. Identification of SSR was done using the MISA web server. The primers needed in
the polymerase chain reaction for 5 SSR markers were designed by PRIMER 3 software and
validated using 45 yellowfin barbel. Transcript assembly by the Trinity program generated
941,894 unigenes and 1,768,662 transcripts. In this study, the examination of 1,276,825
sequences by MISA software led tothe identification of 349,871 potential SSR markers. Among
the SSRs, di- and trinucleotide repeats had the highest number of repetitions with 89.37% and
8.05%, respectively. From the 5 primers used, only two of them showed polymorphism. The
expected and observed heterozygosity for the MN 1359 locus were calculated as 0.785 and 0.147,
and for the GM1371 locus given 0.770 and 0.093, respectively. Moreover, the chi-square test
showed that population was not in Hardy-Weinberg equilibrium. The results of different genetic
diversity criteria showed a decrease in diversity in yellowfin barbel. Generally, this research
showed that the new SSRs can be helpful for molecular breeding, functional genomics studies,
and the genetic diversity analysis of yellowfin barbel.
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