(DOI): 10.22092/1SFJ.2022.128102 YV(E) Ya-ya Ol el cale dlas

@ ® S g3 — ol o

(Oncorhynchus mykiss) ¢S s y ¥ TJ 39 Blo (W go g Suii § & g axdliao
05190lo 32 5 Ligy 3 0Okt b (ot o8 il )3T (il i & 1 30 (39 2
T3 geme 5 (oM il ) T sl T aBIS ) 5 daze 7 Sl bl
*se_lashgari@yahoo.com

o s oidsel lias plodlu paS Mk asle SlBEST i o ¢ 2 Tu s Gliale SliEaS K50 -
Ol (SS s H,5las
Ol 1o (s303lES s 5 Ghosel (liiad ledlu siS (Vad asle SlEdal dn fo Y
053K (et asle SlEEAT A Fo (s ophae wgd (o Glials W13 Plal § K3 s <50 Y
Ol ganls (sooslES s 5 Giose) coliias Loyl

VEo s 1obdy sl AYAR g0 e bl yo )l

ol

sy K3 5 S5 Sl pllss 5 LT OBl 5 o s s S S5 Ul 5 655 L)l el 4 x5 L
can el L (F 5 Y ) o8 Olul 3T Okl Csa gl s (Oncorhynchus mykiss) owt}ﬁs, Y15 b
o3l b _a 33 DNA 5 (o ls s 5505 42530 o Wgn iy 302 00 51 skt cpty .28 15 aalllan 5, 5m o5lsabesy, 51T i
= T Y . ‘w . . - T & ¢ . . T - & -
~ K5 548 T b ST1 Gk I3 oee 50585 51T 3l o g b JT sdalie (ol o5 5 gl pssisel ol B, Sl
<, 50 POp Gene 4 INTAS GEL DOC Excel blle 5 Sl eslimal b dbgy e Dlanlows s eslizal o8 & 23 Sl
9 (V) as ) Ha OL"AU BE (~/f9i-/\\‘) ol odalin &y}él)}j& )l.LZA 9 (V/V\) @31) JJT Sl U.’:‘J.I“:: 4@‘(2} whul » wﬁ.‘)‘i
o e A odalia (Y) a5 Olale s (/¥ /1 A) 0l odalin u;winuj,u s o (B/YAE V) by WT sl o 2eS
(1+Y) S5 oo Olson o 2S5 (Y 5 1) gulie Olale oy (4/AF) K5 Calid Olgn o 2087 5 (/1) K3 ool O
gl Obale o (/W) S5 a3 Jlde o ey oAb dslons (1 5 Y) gl Olale o (4/3A) K3 ol Olgn (o 200
Sy g ekmailis JSUse uilly 5JUT s el cwsa (V 5 Y) ol Obale o (+10¥F) OT Jlade o 28" 5 (Y 5 1)
K53 ply & sl Ol FST Osa3T Jol> @L“J P10 V) 55 addlas 5, 5a CJ\)A Obabe o Jls 2xe K3 o5 s
. /‘ & - &

BE ks LSL‘”C"':"“’.' O @JJ)A &bwb- J§;L:s S el )‘J..e JE..»-)::A CE-WJJ aJlon Q.g‘\ BEIETC Y 6"‘.')3-)3: LSL‘”“-"'::""*" O
anlllas 550 ley&ﬁj;uazwﬁé_i?a)y&p wlie &3 afi&aﬂngfwéjl a;\.&:..u!\i;ﬁ.i;}; wsif
e bl 5 S 4 O s 5 SuSK b gmer oVl bt Vo) o a8 o Oy adllan ) cloasily A5l e
363@3).’x\;-:@g‘ﬁmdbbjéxljwdbwlgbwlamhwawﬁ&)tﬂﬂgwﬂwjﬂ)ﬁ
58 A el 3,50 )5 er 65l 3Bl Sl

oylomlatsy cané ol il csite £le (a8 ) YT B S 45 ST @IS

Jsn ok 5

Y4


mailto:*se_lashgari@yahoo.com

e shbe aalgepig S5 £ 65 dallls

Ollen 5 Sl

Blo SeE5 £95 Ay 0 ot (JeSge Dlalllas
— o el o ploml )5S o GleS K (Y1
4 PCR-RFLP (S5 I solizcad L (VFYA) sl
skl 5 Gasally gew Sbp wmpl Y
Sl )M sblie VI3 (nalse & by slolonex
B Jol> gl 5 3o J15 cwyp 0590 1) 25 9
3 WWAY) )en g jgmde aislad las 1) (gl sae
Sy il s, 4 illas aslllas g3 45 (VYAY
5 @l 5 @lileal Ghygn oS (55, Y13
OS5, YIUR Comexr S5 g5 awslie
g oy a5l Slo)ly 5 s pll Sdy9
idged Byl blumazr o (slio Liwd SG5 93
4 wlie gladlas 0 (WWAY) o, Ker 5 (s05020
g olnl 5o 4Bl Ghygp YIUB Sey Ogls ow)p
5 sl baelsaless, 5l eolizal b il 51 sl
Corez 9 Slpl oS o |y g)lo dme SL55 pled
ooyl & Az boaisged (15 Al Sl Sl
gl caro o Gl (S, IR YL gl
(shin Hite Gldaer S92 5 Olnl s
ssbiieds Comex o SLS £985 Gl 5l 26T 5950
9 R4 Ghren eSS slaasl 5o Ll 5l (sl 0 e
Jsbite 4 dalllae cpl ) aBlce (ugmoe ol 25!
ey YIS (ole (nalgetey S5 £55 oy
Lo olmbdl gl cotin g)lie (oy9n oleS

Al plxil oglgnle sy ) g,y 5l eolawl

WU gy 9 9lge
2 oS5, VIR ole Uhygn Camg 4 4z b
Olwl )o a0 Vo ge slalodgaze ji g ,eiS
2l plole Gai> i jshaieay a5 o8 lul)d]
_x...>b 3w Mg oo 00l ¥ g ¥V ) aci0 canlllas oyl
O 3 olnl oM plosler 5 908 (SApels lejl
S5y g9 adlae pshie 4y bl (nl gl ple
Ll 5haas obesl LS (5, GYIJE cailseinn
—piy @55 At sldle (b gl cnl 5l G e a5
plas 5o lale S Woges o)lg 1y9iS” plu 511, 00;

dodio
I3 olnl @l obale (o3y5n Lol @S
el ial3dl 4y gy wldle T adgs a5 canl LS .55,
2 o g S el o ol Gl Ghign g 9y
Y8 o5l ol pes 45 0352 o FFEALY Y VA L
VI3 eatiSadys (0555 olnl 8ly jo el aoyo
oy s 5eaS VY o 50 (B el 55
4 Jyame o) (FAO, 2018) ool sz ,o ouiS
gl olie Sl s 93 5 (Bygn e o
Giysn Ceaio 55l il o Coanl sl (gl
Syt 9,5 50 D aily o (LSS5, YIJR abe
ol S (el g g0 Gl o sheme Ll s
Eoi5 sals Log wler o (saw 5l 4eS ()l ouls Ol
OYAY o Ses 5 ogY) wibae 05,50 Ll
L) Comezr b 4 G sl ol oS5 £555 (eizren
o3 e Dlsi b 6,5k (2Ulss sbml b
Sl S50 @S Ol ae Vb sla gl g 008
2O S5 e o pawe (Bataillon et al., 1996)
Al S s St sl b)) aiels Slsgzge

(Pujolar et al., 2009) el ,Las 5,50 4545

5 wn ez PCR (S lacjslid o394l
o T il Gacarer g baisS iyl bl
Ovenden and White, 1990; Rexroad et al., ) s,
sl SKlas o ege aloz 5l laolealess (2005
Slgzge pgi) 3 (Slod S jebay oS wiivs JsSUge
ol (Chistiakov et al., 2006) ssloas saiST, ous;
Jolss 5 sl DNA slaolols 5l 05,5 Sy b ,Silis
5 S V-7 Sl g aites o pu Sty LSS slaJlgs
YL ok opils s a baojlgale ) aloass LSCas
ais slaiy, 5SS L ol o ISsas
Scarer Seij adllas sl sl 00,08 jsbar gy
23 asas (Gerlach et al., 2001) oo 4 Soop
Gsling> Slaald 5luil ndlge LUl (ST
—o & ol el g (Leadsi slaasliy ;o ST
(Chistiakov et al., 2006) .,

Y.



Shoslatsl b oonds gl sLDNA coas b))l
Ge3d CueS (e 5 L) 58T 5 (B 080 2SI
oSiws ) eolitel L ead glscul  sDNA
slozse Jsb ;o (10550) UVIVIS jogidy Sl
5y ST Sdz Vg ad elwl egl YAL 5 YF
iy Olalllas 5o (g i LT Slsls sl aS o lgale
Palti ) aisg sols flis ooa |, laae> £45 9 Loy
Slcare> L5 g5 oy p sl (€T al, 2002

(O Jeoz) ws colaw] asdllas o g0

LY b as e oledlbl 585 s pae s a4 Ll 5
pr 28l 5l S Y20 (e g (a5 S Ll
G palse il o B0 ses Al slel
0 locssisSee )0 5 uso)'lw‘d? D90 48 50 B 0k
Barber et ) e 47 Joibl U ol (s 0d Lo
o Jo¥s slaisleyl sl lp 9 (@l, 2000
)5S oy lale Dlidos S e S35 olStyle)]
5 ooliial b oogis DNA gl seial s 8 Jaie ulss
«(McQuown et al., 2000) egigel liwl s,

1,5 5LT olows aS g Jlail oo o JIg ol 1) Jgu
Table 1: Locations, sequences, annealing temperature and access code of primers

30 bews oSGenBank  JLasil gloo Sl o > K9,
G73544 54 ATAGATGTAAAGACAGAGCGAGAC \
GCAGAGAGGAAATCGGTGA OMM1304
G73545 58 AATTGGCACCCTCTCGTCTG OMM1305 v
AAACAGGGAGTGTGGCACAAA
G73548 54 GCTCTGGTTCAAGTTGGTTTG OMM1308 v
CATTCGGTCATAGCCTACA
G73551 54 CCCAGTGCCACTCAAGTTCA OMM1311 ¥
GTGCAGAGAAAGCCACGATTA
G73555 58 TTCGGAGGGAGACAGTTGTCA OMM1316 5
CACCCCAGAGGAAATTAGAC
G73557 58 TGATCCACTCATCCAACCACC OMM1318 s
GAACGCAGCTCGCACAATA
G73560 58 GCGCTCCTTTCATCTCTGATACAG OMM1322 y

GGTGAATACTTTCGCAAGCC

a0 VY gl o by 5 (45,2 Ye) o5 sl
OYgams g (45,2 V) 4ds O Soe 4 ol 5 il
—as] eS8 o cole) sogee 989 il alwg 4 PCR
5 iyl ey Foael STl 5 s (llnl b
ohgy 3l eslatwl L DNA Glawslh as oble s
(Bassam et al., 1991) wos (6505, 0,85 &l yis
Ji sleaiase oiws 3l bbasl ssmlice glp cales o
(55,01 Intas 5,5 sl Gel Stick touch  Jow)
Ji polad oud 0 p3d g Sd 5l G 0,8 sola!
P50 (539 5 Hlsaiians ol8iwd bawgi ael STk
s T o5l 5 olass amslxe PCR Jgame (slaail
—p 3 oslil b s metd 3 5 Wl Elgil s
sl INTAS GEL DOC Ver. 0.2.14.0 3l
)

O lade Glesh Glopy 25Ty el Cur
DNA ;g S /T (V0 mM) MgClz  ody,See
O I SS5ET 52 51 s See S (Ve NQ) (o555
ALV U ey DNA S5 il jodg S /YO
L (/A mM) dNTPs s, /Y0 4 (10X) PCR
YO ol pz 4 ' ehaii L g0 jhaiie Of oged 8L
&5 ol o lp (ples 42 2 ad ewil) Sy S
o8 il a0 AF sloo ;o adsl ¥ g jluans puly Jolis
-l a0 AF Gl o gileani puly (4 x> SO)
az 0 YA-0A ol asls jo Gl (az > ¥e) ol )5

1- DDW
2_ Denaturation



e shbe aalgepig S5 £ 65 dallls

Ollen 5 Sl

A0y e Oisred b odsline (YV-YY.) sails
ax0 FA-OY o b5kl 5o lp o)l
H-) Spnly —oo,ls Joles sy j0 09 o5 Sl
SLE<eTe ) wog Jolss 5l 2,5 koSl asn (W
Kl o (V) (dly PI olaws cp yiion oSl i
Kl yo (V) ol olaw pyeS ¢ OMM1322
Bl W1 slaws oy ies we e Ll 51 9 OMM1308
ol dlaw o xeS g (F) acye 0 (V/eEYY/e0)
Ol ol canlie (V) 4acyje 4o (B/-EYQ/Y)
(He) Uil 5,50 9 (Ho) ool ooslice cwsSslyg i
il as ols las adllae oy90 g)l50 5 OS> o
odds edalin Luwsligpe Jlade (i WKl
ol Hlade pyxeS 3 OMMI304 oS5l o (</YA)
Oy it s 30 L1 51 g OMMI1308 oS> 4o (+/TYY)
5 CIFPENY) ond cdnlice wslis e lade

(V) o,leds e300 50 ol Jlade (pyieS g (F) ac,je
8l g o dlies (pizmon ol cdwlive (¢/ YT/ A)
Sade (V) dsype 50 a5 ol lad ewsSlie e
SgRlis e 4 Cund ol odalin SwsSilys e

Uy @ b SS9z oSPT » 0 5 Séndy
rsSelis i dliie ay Wil 9o easlive 5 (SwsSiligesn
3 asl 0,5 s, g osls 4,9 glp 0,8 jelaie
DNA  leail eojlinl cg> Excel 8l o4
Ao, g dSbais GleolKl slass dauasl slass aule
Wl 2 gl (NE) 550 5 (NA) (o8ls T olasws gl
3HHe) JUal 5550 5 (Ho) ouds sonlie sy o
sy 9 (Yeh et al, 1999) Pop Gene |l;3le
(JIsse ilyls LT wlal 5 Fstjpolie dloe
Nei, 1972; ) Lolul 5 S5y alols 5 calis o Sk
g kS Ll o Snleeo)le Jols 5 (1978
o5 D) G e ool ) adlae 550 loolSl
(Peakall and Smouse, 2005) GeneAlex sl

0,5 oolazwl

el ™]
GiSTly bl 5l ey oo eolatul ST cax can
Boged Aadg IS wim sleail leds (slo s
30 OY) eod sdalive JT slows (o yiin (Y Jgaz)
5 YIV-YAY il osgazme L OMMI308 olS,l>
s3g950 L OMM1304 oSl 10 () )] olass oy yxeS

oS (5 ‘5YTJ)3 P LS (bl jo oul cuali ‘_gl.mJ.\T Slawi g Jlail glod il ooguxo ¥ Jgus
Table 2: Band range, annealing temperature and number of alleles observed in rainbow trout polymorphic sites

oy oudlie JT olaas ) Jlait glos™( ) sl ed9uzxabp ( o> pb IRy
4 I Yy.-yY. OMM1304 \
A NZ YAQ-Yva OMM1305 Y
VY b YYV-Y\Y OMM1308 \
A bo Yi4-yva OMM1311 ¥
A oy YYY-YV? OMM1316 I
\ N VOA-VAY OMM1318 7
V'Y A \VFY-YY - OMM1322 \

Yy



iy Lol 53 HUaiil 3550 9 oud sudlive (S gSulig i Hlado g 5o g (xBlg JT Slawd jLimo Bl ol £ puSilo Y Jgur

axdllao 390 5130 9
Table 3: Mean standard deviation of the number of real and effective alleles and the amount of observed and expected
heterozygosity in polymorphic sites and studied farms
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Table 5: The degree of Genetic differentiation of
rainbow trout in the studied farms

¥ Y ! asyj0 YT oldle S5 caplids g abold oo :F Jgur
\ axdllo 3590 & 5130 (oS (1255
J[evE Y Table 4: The distance and genetic similarity of
' rainbow trout in the studied farms
<[+ o/ YY® Y
_ Y Y ) acyio
Mcom‘('/'a)b.”@a‘ajodj)m?ezdw]w) ar A ) \
Bonferroni correction coefficient was used at alpha level
(0.05). Ale . /Y Y
o f Y e

Ol Fsge ilyly 5T 51 Jols mls el A o olacl5 S5 alold enino gl S8 ol ol

Joo o3 o AVIY Lacpmar o8 J21s S5 g5 Low diameter numbers indicate genetic distance and high
Sl Cwnd o 2o )3 OIY aames (po g VY/F laconoes diameter numbers indicate genetic similarity
(P<+/++ V) o9 &l plple G (1Y) iy plad jlade o e
&l olale o (1Y) 1 Jlade 5 iS5 (V 9 T)
Yy



e shbe aalgepig S5 £ 65 dallls

Ollen 5 Sl

S 8l J515 g oo J510 ol 8l fry (b laros (py UG5 £955 oyl 30 i Joua
Table 6: The extent of genetic diversity between populations, between individuals within populations, and within
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Abstract

Considering the importance of evaluating genetic diversity and population structure in managing and
selecting the most efficient breeders for reproduction, genetic diversity of rainbow trout
(Oncorhynchus mykiss) pre-breeders in selected farms of West Azerbaijan province (farms 1, 2 and 3)
was studied using seven pairs of microsatellite primers. For this purpose, 50 pre-breeders of each field
were sampled and genomic DNA was extracted using ammonium acetate method. To observe the
alleles and determine their size were used vertical electrophoresis of 6% polyacrylamide gel and silver
nitrate staining. Relevant calculations were performed using Excel, INTAS GEL DOC and PopGene
software. Based on the results, the highest number of real alleles (7.71) and the amount of observed
heterozygosity (0.46+0.12) was observed in farm fish of No. 3 and the lowest number of real alleles
(5.2940.01) and the amount observed heterozygosity (0.34+0.08) was observed in farm fish No. 2. The
highest genetic distance (0.07) and the lowest genetic similarity (0.93) were calculated between farm
fish No. 3 & 1 and the lowest genetic distance (0.02) and the highest genetic similarity (0.98) were
calculated between farm fish No. 2 & 1 were calculated. The highest amount of genetic differentiation
(0.077) was obtained between farm fish No. 3 & 1 and the lowest amount (0.034) was obtained
between farm fish No. 2 & 1. The results of molecular analysis of variance indicate the existence of
significant genetic diversity differences between the fish of the studied farms (p<0.001). The results of
FST test showed that the genetic differentiation between the breeding populations in this study is
moderate and was evident the shift of breeders between different populations in the recent past or the
use of a reference population and breeders with similar gene storage in propagation season among the
studied farms. The findings of this study suggest that high mixing of populations with each other and
factors such as selection and current policies of each farm may have led to a reduction in genetic
diversity and differentiation between populations. The results of this study can be used to manage
breeding stocks and breeding programs of this important commercial species.
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