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Table 1: Specifications of genetic loci that are used in this study
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Figure 1 . Microsatellite profiles of Barbus grypus at loci MFW2 and BI1-153
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Table 2: Genetic variability of microsatellite loci in two populations for Barbus grypus

MFW26 MFW7 MFW2 GGM024 GATAZ20 BI1-153 Bbarll

9 10 11 8 10 13 11 N,
4.980 6.614 7.962 3.994 7.310 10.504 6.158 Ne
0.360 0.640 0.880 0.520 0.760 0.960 0.720 Ho X
0.799 0.849 0.874 0.750 0.863 0.905 0.838 He 2

Sesieste Sesiesie ek ek Sesieste Sesieste ek pHW

13 13 13 9 12 15 18 Na
8.929 9.124 10.246 5.274 7.622 10.163 12.626 Ne x%
0.680 0.920 0.800 0.800 0.760 0.640 1.000 Ho =
0.888 0.890 0.902 0.810 0.869 0.902 0.921 He b

seseste sesleste seseste sl L sl seseste pHwW

56}:—‘%5& ) Fis {15 ICSPVRESONIS S0V He 00y sanlice S5 59 5 Ho 550 sl JI olass Ne to0is sanlice sle Pl slass :Na
el P<efe o) el P<efo) al P<e100 (g)ls cme pas NS) S pily-g0le Jolas Jlois! e -PHW

Na, number of observed alleles; Ne, number of effective alleles; Ho, observed heterozygosity; He, expected

heterozygosity; Fis, fixation indices;, PHW, Hardy-Weinberg probability test

(*P<0.05, **P <0.01, ***P < 0.001, n.s, non-significant).
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Table 3. Nm, F4 and Fs index of five microsatellite loci in two populations for B. grypus

oSk MFW26 MFW7 MFW2 GGM024 GATA20  BI1-153 Bbarll ol
Average Locus

0.028 0.034 0.021 0.018 0.046 0.036 0.010 0.035 Fq
0.136 0.384 0.103 0.054 0.154 0.122 0.114 0.022 Fis
10.781 7.077 11.945 13.543 5.242 6.724 24.021 6.912 N



https://dor.isc.ac/dor/20.1001.1.25885073.1393.3.2.6.9
http://gebsj.ir/article-1-171-en.html

[ Downloaded from gebg.ir on 2025-11-18 ]

[ DOR: 20.1001.1.25885073.1393.3.2.6.9 ]

S nl (Pl (BT E gy

Q\)&A}wg;a;

d,lj_",:,l.m?a.ﬁ.l...f)."a L&ﬁj’-ﬂ?\:&ﬂ
R , _ ‘ 0,{)1"'
Percentage of Genetic diversity Between

population 3%

B Cumaa Gy 0
0}/04[\3
Within
population
97%

FSt jlas olod p odel oty K53 g =V U

Figure 2. The distribution of genetic diversity on

Fy standard

- Y liwnoy 9 3l 1Y o 5louds /Y 090 [ s j (Sos] 9 Sl (oo


https://dor.isc.ac/dor/20.1001.1.25885073.1393.3.2.6.9
http://gebsj.ir/article-1-171-en.html

[ Downloaded from gebs.ir on 2025-11-18 ]

[ DOR: 20.1001.1.25885073.1393.3.2.6.9 ]

S gba S a5 5o losary (S8 g3 sl 2
Wil IR pbtd olesl 5 e S glaaal o
Dl Ol sl e als WIS e e sKSs e
B s sl (Petit et @l 1998) ail K55 Coniis
I VIVAZ S s s e S Sblamer a5 Al
35 O B ol Sl ol pae Ol &S S e\ T/TAS
Sae S iy iole ol 5 i edalle cw) 3550 Comer
(Dewoody and — (V/0) cpwi o Olsle (gl ol anulous
lad sad sliad 00 Cowd e ldas ol 55 Avise, 2000)
Slialesl 55 a8 550 55 Sl ol (bl e o (3L 0
e wily sla I sl Sslite sladipas sle L 0,56 S
G303 Yo ol Pl 555l G are oKl S
Ol ol gmle s Sla s 53 1) (28l o I slss Wil 5 e
(Goldstien and Scholottor, 1999; Silva and Russo, Jas
“an 53 S5 JIoslaas 2000; Peakall and Smous, 2006)
Sl e S Wil el sdalie P51 S Lol
5 Fran 2S5 Slhlee 3 i allpe slal O35 i
0Lz gl ol A3l e Oles b s b 01 8, s ) OIS
Sk ale (£ game S5 Omen (Jls (2on S das s
DA b B e s e ) (S5 g5 Ao S
303 53 S ol e san 5SS Sl ks Je dlinliesls
335 o 55 RS S5 55 Sl e Ll e e
5 8l WOl 55, 00 Hlanl &) L (Blanchet et al. 2008)
s o Sl geS s Camex )3 e sSus R
bwmar nl om @Ol e SO Bl 51 Ll
55 el Os)3 g5 e w Wil A el
S Wil a (S5 U5 3y OF Js a5 Al 4 S e
S5 EaS 0 S Ly Eel ol NGB s sl
Comazr o3I 1 i 0550 S g 53 3pd 0 Conexr
Dl 5 S e s pde 5 el D0 ol
TS (s Comer 4 Coner K5l Olale plnls)
Cou oS Lle ol s e 0 s Sl KIS e 855 s
Glcarer 3 asde Ok S nlsgals dolo Olge
sphe s 3y Somls ale dals I Slail Olals
aan (S lsm ol Jsls > (Lucentini et al. 2006)

= .

Claner WSS U5 sl sl Olssa (K55 65
WS e Jltle 5 (S0 g0 4 by slbaanls
Al Ol Sl ol e 5 bl ulll iE
IS 658 S (S5 655 o Nl So3ns 5l Slkes
sl 5 5 e S S o301 (Norris et al. 1999) wil
B Rt T S e e
L= pl sl (Hansen et al. 2000) il 55 5 slaai S 5o
gl o ol codsl Olgea L (S35 69
gt a8 s les iSS
03§13 1S o g oS diten S5 (sl STLES Laolsale
Obale iy 5 dosn baS Comexr K55 Sllas
S Sl 3ls (Liuetal. 2009) s S s ssliz
elod e300 W Gl edle oS (g pba clsls VL
OF e o8 VL LTy o 51 S5 Soladad g 55 s gm0
(Bl sl e S alis e VU 5 4 Ol |
2l Sl e b e s e sSis e op obes o
(Liuand Cordes, 2004) uas oo 0Lz s Sl

ol et ol ol 5 ol VL Ceal 5 L
op b 3 Al ol el b SHET 56 4,
S Wby, St el (S35 s el S
ok Sea oS s eslinad glojlalen, LSV S B0
Cmar el 53 o stalie sla Il shies (2alS sy 5 e
> (Lind et al. 2009) 1l So) g5 als Sl Ll
S S 4 Ced M lE (S5 g8 Gla
G sts 0o Wl ol YL as) sl
sl 3l eslaal s Carex S5 o3Il O35 YU sdalilis
sl Sl S b 5o (S35 s bl sl U
2009) ol Fwbin Llodd Obil Chlis by Se sla
sdalic i iS55 Sl ¢ oy 2 oplys (Diz and Presa,
VPSS o s S elemer g s el
Olale 53 ol sdalice slie 4 Comd 45 (ol st /AN
- YL (Dewoody and Avise, 2000) (+/¥%) -p i ol
sdalin (ool gme sl b ol 5l Came g3 o Lol 3L
(p< 0.05) wis


https://dor.isc.ac/dor/20.1001.1.25885073.1393.3.2.6.9
http://gebsj.ir/article-1-171-en.html

[ Downloaded from gebs.ir on 2025-11-18 ]

[ DOR: 20.1001.1.25885073.1393.3.2.6.9 ]

Sl (o (ST E (o) 2

Q\)&A)wun;

S el S5 S ple oL ol Sl esliad 5 Balal
S Wse ool sliws Vi bues <ot ale 2S5 810 s
$5 Ol GRIB el Gl S 25k e e ekl

A el
oo oarls S Ul @ Fa Ol imexr o sz 03
250 8 a4 blamer o (S35 ple 5 SSE e
ARl 5 o tege 51 S (Ballox and Moulin, 2002)
o il a5 Glacirer g Sliis 3 Sle s
obs a b blaes Ole Al Sl 3 OVl a sbos
Fat Oljes ol 8 sl smax 55 3l olde Olse 4 Fet Oles
A0 o olie (oS LS 3 eias DL WAEL /00 ) S
OLES +/Y0 B0 oy ks cdawgte 3led edas OLES +/VO
S5 e sdas0Lis 55 YOV Jlade 5 YU plas edias
el s (Wright, 1978) wil s bicaner w55 YU kst
2l sk Ol oS Al e /YA Py g Ol oy
Ol om VL 55 0 a5 L s Ll e bilamer o 0l
Sprs pde gess Aibpe ax s LB Sole 4 ailais 5
S50 DTl lagmesr o S 55 0k b 55 0L~
s LT s S sl T o (slalaMe LB (S5 e
e §)p clin 513l bl T S Ol 4 J S
Colaomar o S55 2l Oliee 5 Comer Jlle 058
by slaanils 3IRg aKol 4 4> 5 L .(Grassi et al. 2004)
Kl o o i 4 s 5 XS o eslizud I o510 &
LS ealp Py slee 4 Gl e SSslse sleesls
AMOVA {403l @ o2l sl (Balloux and Moulin, 2002)
s 5o Vb (K55 7595 51 S Re bl s ) 03
S G ol (S55 Es5 d s 0o 5 UAY) bicmanr
S i L5 e Ry Olsee Waoylgala gy sl il o (V) La
-y Ry 5 Fs Olies sz ol L3 4 (Slatkin, 1995) wsl Fy
Aol Cewss M 5 YT (S S pled gla e ls Ol e
Gib el o 3y90 bl b S s 5l 0L oS
Calld lade a5 (VAAY)THrop L 5 ol Ol g sla asenl o
Ol en atls s Cilore S35kt molan el 1y (S5
13 has alie sk S 4 &S placamer (Slp oS Al

med s S Al Ol 1 el 1 Gl sl
ssosls Jsl 3 Ol s Blod ey opl 55 S
L OYA) oo, il asls godae e Wlg 0 S uls
ol 5l Slal e i b Gblamer
23l 5 e 2SS Slles 1) Sty o)be
S5 g5 Lol 5o (Y02 0) O 5 Zhao 5 S Olse
SN 5 io sl W1 sy 4 |, Ol il Acipenser sinensis
PAloo sho g sy Wl 5o Al s sl
ol s bl ol sy 5 Al ol DL gl
(Rodzen ol 43,5 53 auls 5550 Olale 55 ooy S
adllas s (YerY) 0,a 5 Appleyard and May, 2002)
<l >i! (Thunnus obesus) Sl Al S ol
edls (g S ses gl g b se 1) S onls (gl Jal
£ Olg e 1y Jslas 31 Olal wodd S5 L3 5 egdle bl s

3 Sl 5 e oS 35 b s SHLT 05 ol 8
ol O s el sty NYF Fis Olses Lo gie oy 2 cpl o
5 Gl el dIs Klg e Sl ho 3l iy e
el (Wright, 1951) 1l boaxex e b
1 Olabs glacrer 53 ol Sl alex Sl g 5Li 5
GRS 55 e ralS el Wlg e oS s sled
A Lalg 5 5 by sl 3 aslis pde 5l Ol s
5 0L Ol (Fergusen, 1995) 55 S o ilumasr il
SOl s adlae 4 adlae S 5l rlge pll g sl 4 (Ni)
e onl A3l i adlaie 53 Oliee nl a8 45 553
5 S S5h Ol iy adlate 5 e & rles oS Ol
(Rezvani = s5i 0 iy adlie 53 55 (SS5 g5 Olge
2L N> Vo8 2 Gilkolaei, 2009; Beacham et al. 2004)
Vol e 5 el (S35 bl sl ele o 5 Lol 55 0L
sybie Seid plad skl ol el g5 a1, asl Nip<
el edias Ol edel s = s 3 (Li et al. 2007)
L 55 0k biwrmer o (S35 nled sbml Lle &5
~Carerr 3 Vb (K55 a5 edalie Lo 5 en s VOVAY Ol
larer o 53 Y S5 0L 5525 Ol e 1 455 cnl sla

sl d‘f"@ 1 u‘j Ol = O3 g YL J:}J Yoz | NGRS

- T e ) S, 0 et N e lptn ) | SR i


https://dor.isc.ac/dor/20.1001.1.25885073.1393.3.2.6.9
http://gebsj.ir/article-1-171-en.html

[ Downloaded from gebs.ir on 2025-11-18 ]

[ DOR: 20.1001.1.25885073.1393.3.2.6.9 ]

o‘)&“‘hﬁ‘r‘“‘su‘;

el (Pl (KBS E ()5

O b ke Cama ul o 0lE Aol 4 by e L
4 shosn Slamer 53 SE5 pa5 Sl dlsl s
Tl Oraed e STl I 50 wlul 53 el 0553 s
a5 0L sl b bls 5l eslsalegy, SOLE S sl LS

&l

Allendorf F, Ryman N, Utter F. 1987. Genetics and
fishery management. University of Washington.
Wasgington.

Angers B, Bernatchez L. 1998. Combined use of SMM
and non SMM methods to infer finestructure and
evolutionary history of brook charr (Salvelinus
fontinalis, Salmonidae) populations from
microsatellites. Molecular Biology Evolution 15: 143-
159.

Appleyard SA, Ward RD, Grewe PM. 2002. Genetic
stock structure of bigeye tuna in the Indian ocean
using mitochondrial DNA and microsatellite. Journal
of Fish Biology 62: 987-999.

Balloux F, Lugon-Moulin N. 2002. The estimate of
population differentiation withmicrosatellite markers.
Molecular Ecology 11: 155-165.

Bai J, Lutz-Carrillo DJ, Quan Y, Liang S. 2008.
Taxonomic status and genetic diversity of cultured
largemouth bass (Micropterus salmoides) in China
Aquaculture 278: 27-30.

Gresshoff GM. 1991. Fast and sensitive silver stainingof
DNA in polyacrylamide gels. Analytical biochemistry
84: 680-683.

Beacham Td, Mcintosh M, MacConnachie C. 2004.
Population structure of lake-type and river-type
sockeye salmon in Transboundary rivers of northern
British Columbia. Journal of Fish. Biology 65: 389-
402.

Blanchet S, Paez D, Bernatchez L, Dodson J. 2008. An

integrated comparison ofcaptive-bredand wild Atlantic
salmon (salmosalar): Implications for supportive
breeding programs. Biologica Conservation 141:
1989-1999.

- a late Glaai S g 5 /At /AY S cals
ol o3 edel sy Sl ajls 13 AD= YD wlie sla
E) J)‘JJ\J,; d.sL:..A LSLMUjf 63 gl>e 42 45be A aY% ey

el ol oel Css b s pslis b

S $5

Ghle (S5 ¢35 ey o o acmasyy ol b 4 e L
S S o g5 5 2l B Jsd BB dm s e 5
Cpomed e ol Ol gyl pme OBl a2 S 5 A

Culey 51 S (Ao Corer 53 Jed LB SIS &)

Chakmedooz F, Pour kazemi M, Zamini DA,
Yarmohammadi M, Rezvani S, Azizzade, L. 2009.
Genetic diversity of (Rutilus frisii kutum) with
microsatellite marker.  Proceedings of the First
National Congress of the fishery resources of the
Caspian Sea. Page 2 (In Farsi).

Dewoody JA, Avise JC. 2000. Microsatellite variation in
marine, freshwater and anadromous fishes compared
with other animals. Journal of Fish biology 56: 461-
473.

Diz PA, Presa P. 2009. The genetic diversity pattern of
Mytilus alloprovincialis in Galician Rias (NW Iberian
estuaries). Aquaculture 287: 278-285.

Dorostghoal M, Peyghan R, Papan F, Khalili L.
2009. Macroscopic and microscopic studies of annual
ovarian maturation cycle of Shirbot Barbus grypus in
Karon river of Iran. Shiraz University. Iranian Journal
of Veterinary Research 27: 172-179.

Dunham RA. 2004. Aquaculture and fisheries
biotechnology = genetic  approaches.  Canadian
Association of Business Incubation Publishing,
London.

Fergusen M. 1995. The role of moleculargenetic markers
in the management of culturedfish. G. R. arvalhoand,
T. J. Pitcher (Eds.), Molecular Genetics in Fisheries.
London:Chapman and Hall 81-104.

Goldstein DB, Schlotterer C. 1999. Microsatellites:
Evolution and Applications. Oxford University Press.
New Y ork. 368p.

Grassi F, Imazio S, Gomarasca S, Citterio S, Aina
R, Sgorbati S, Sala F, Patrignani G, Labra M.
2004. Population structure and genetic variation
within Valerianawallrothii Kreyer in relation to
different ecological locations. Plant Science 166:
1437-1441.

Hansen MM, Ruzzante DE, Nielsen EE, Mensberg KD.
2000.  Microsatellite  andmitochondrial DNA
polymorphism reveds life history dependent

ﬂ‘"QM},}&[@/Tc)lnﬁ/fo)ga/w‘j&q|3c_§ﬁéﬁjww -



https://dor.isc.ac/dor/20.1001.1.25885073.1393.3.2.6.9
http://gebsj.ir/article-1-171-en.html

[ Downloaded from gebs.ir on 2025-11-18 ]

[ DOR: 20.1001.1.25885073.1393.3.2.6.9 ]

Sl (o (ST E (o) 2

Q‘)&“A}‘:’*“su‘;

interbreeding between hatcheryand wild brown trout
(Salmo trutta L.). Molecular Ecology 9: 583-594.

Hillis DM, Mortiz C. 1996. Molecular systematic. 2nd
Ed, Sinauer Associates Inc, PublishersSunderland,
M assachusetts.

IUCN.2006. IUCN Red List of Threatened species.
Retrieved from http://www.redlist.org/. On 18May
2007.

Li D, Kang D, Yin Q, Sun Z, Liang L. 2007.
Microsatellite ~ DNA Marker  Anaysis  of
GeneticDiversity in Wild Common Carp (Cyprinus
carpio L.) Populations. Genetics and Genomics 34:
984-993.

Lind CU, Evans BS, Knauer J, Taylor JJU, Jerry DR.
2009. Decreased genetic diversity and a reduced
effective population size in cultured silver-lipped pearl
oysters (Pinctada maxima). Aquaculture 286: 12-19.

Liu Z. 2007. Aquaculture Genome Technologies.
Blackwell Publishing, Oxford.

Liu F, Xia JH, Bai ZH, Fu JJ, Li JL, Yue GH. 2009.
High genetic diversity andsubstantial population
differentiation in grass carp (Ctenopharyngodon
idella) revealed bymicrosatellite analysis. Aquaculture
297: 51-56.

Liu Z, Cordes JF. 2004. DNA marker technologies and
their applications inaguaculturegenetics. Aquaculture
238:1-37.

Lucentini L, Palomba A, Lancioni H, Gigliarelli L,
Natali M, Panara F. 2006. Microsatellite
polymorphism in Italian populations of northern pike
Esox lucius. Fisheries Research 80: 251-262.

Millennium Ecosystem Assessment. 2005. Ecosystems
and human well-being: Current state andtrends:
Findings of the conditions and trends working group
of the millennium ecosystemassessment. Island Press,
Washington D.C.

Nei M. 1978. Estimation of average heterozygosity and
genetic distance from small number ofindividuals.
Genetics 89: 583-590.

Neik pei M. 1997. Report of Barbus biology project,
Iranian Fisheries Research and Training Organization
28-36 (In Farsi).

Nelson J. 1994. Fishes of the World. 3"d., John Wiley
and Sons, NewY ork.

Norris AT, Bradley DG, Cunningham EP. 1999.
Microsatellite genetic variationbetweenand within
farmed and wild Atlantic salmon (Salmo salar)
populations. Aquaculture 180: 247-264.

Pampoulie Ch, Jorundsdottir TD, Steinarsson A,
Petursdottir G, Stefansson MO, Danielsdottir AK.
2006. Genetic comparison of experimental farmed
strains and wildlcelandic populations of Atlantic cod

(Gadus morhua L.). Aquaculture 261: 556-564.

Park LK, Moran P. 1995. Developments in molecular
genetic techniques in fisheries. MolecularGenetics in
Fisheries. London.

Peakall R, Smouse PE. 2006. Gene Alex 6. genetic
analysis in excel. Population geneticsoftware for
teaching and research. Molecular Ecology 6: 288-295.

Peakall R, Smouse PE. 2006. Gene Alex 6: Genetic
Analysis in Excel. Population genetic software for
teaching and research. Molecular Ecology and
Systemic 28: 105-128.

Petit R J, Mousadik AE, Pons AO. 1998. Identifying
populations for conservation on thebasis of genetic
markers. Conservation Biology 12: 844-855.

Rezae M. 2010. Genetic diversity of (Rutilus frisii kutum)
with microsatellite marker. MSc Thesis of Fisheries.
The natural resources and Agriculture university of
Gorgan 83pp(In Farsi).

Rezvani Gilkolaei K, Salari Aliabadi MA, Zolgharnain
H, Nabavi SMB. 2009. Population genetic structure
of Cobia, Rachycentron canadum revealed by
microsatellite markers. Iranian journal of Fisheries
science 3:61-69.

Silva EP, Russo CAM. 2000. Techniques and statistical
data analysis in molecular population genetics.
Hydrobiologia, 420: 119-135.

Slatkin M. 1995. A measure of population subdivision
based on microsatellite allele frequencies. Genetics
139:457-462.

Thorp JP. 1982. The molecular clock hypothesis:
Biochemical  evolution, genetic differentiation
andsystematic. Annual Review of Ecology and
Systematics 13:139-168.Wright, B. S. 1951. The
genetical structure of populations. Annual Eugenics
15: 323-354.

Verspoor E, Jordan WC. 1989. Genetic variation at the
Me-2locus in the Atlantic salmon within and between
rivers. evidence forits selective maintenance. Fish
Biology 35: 205-213.

Wright S. 1978. Evolution and the genetics of
populations variability within and among natural
populations. University of Chicago Press. 2nd Ed.,
University of Chicago Press, Chicago.

Yeh FC, Yang RC, Boyle T. 1999. POPGENE version
1.31. Microsoft  Window-basesFreeware  for
population Genetic Analysis. Retrieved
fromwww.uallberta.calfyeh/. University ofAlberta
and the Centre for International Forestry Research.

Zhao N, Shao Z, Zhu B. 2005. Microsatellite
assessment of Chinese sturgeon Acipenser sinensis
genetic variability. J. Appl. Ichthyology 21:7-13.

- T e ) S, 0 et N e lptn ) | SR i


https://dor.isc.ac/dor/20.1001.1.25885073.1393.3.2.6.9
http://gebsj.ir/article-1-171-en.html

[ Downloaded from gebs.ir on 2025-11-18 ]

[ DOR: 20.1001.1.25885073.1393.3.2.6.9 ]

Genetic Engineering and Biosafety Journal
Vol3, Number?2, Fall 2014 and Winter 2015, Bi-seasonal

Genetic diversity of Barbus grypusin the Karkheh River in Khuzestan
Province and cultured fish studied using a microsatellite mar ker

Mahbobe Karami nasab', Zeinab Hosseinnia*?, Hamed Kolangi Miandare® Ali Shabany*

1&2- MSc. Students 3- Assistant Professor 4- Associate Professor
Department of Fisheries, Faculty of Fisheries and Environment, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Golestan, Iran.

* Corresponding Author, Email: z.hosseinnia@yahoo.com

ABSTRACT

hirbot (barbus grypus) belongs to the Cyprinidae family and is widely present in

the west and Southwest’s water resources of Iran, especially the Karkhe River in

Khuzestan Province. The aim of this study was to compare levels of genetic

polymorphism between Karkhe River and cultured Barbus grypus populations
using seven microsatellite loci. Genetic diversity was investigated by studying 60
samples collected from two regions. According to the results, the F4 value was 0.033,
which indicates low genetic diversity between the populations. Most of the loci showed
deviation from Hardy-Weinberg equilibrium. Also a relatively high level of gene flow
was found among the population. Genetic variations in Karkheh: mean number of alleles
per locus, N;=10.286, mean effective number of alleles, N¢=6.789, observed
heterozygosity, H,=0.691 and expected heterozygosity, He=0.840 and cultured fish
Ns=13.286, N¢=9.141, H,=0.800 and H=0.883 were not statistically different. Also,
analysis of molecular variance showed that there is low genetic variation among
populations and most of the observed variation is within the populations.
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