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Introduction: The method of bioinformatic analysis of genomic regions is very important
in quantitative trait mapping studies. This study was conducted with the aim of identifying
the genomic loci related to the sexual maturation trait of rainbow trout by data meta
analysis method.

Materials & Methods: For this purpose, the genome information of rainbow trout was
analyzed to identify the locations of quantitative traits in the database. Then, the
information related to the statistical software used in linkage mapping was presented, and
then the opportunities and challenges of linkage mapping and post-mapping studies at the
whole genome level were discussed. To map the locations of quantitative traits related to a
molecular marker, the nucleotide sequence of that marker and to map the locations of
quantitative traits related to two adjacent molecular markers, the nucleotide sequence of
both adjacent markers was extracted from the respective databases. The location of each
quantitative trait locus was done based on the genetic map and at a 95% confidence level,
and Biomercator software was used to predict the location and confidence level of MQTL
based on the maximum likelihood method.

Result: In total, the number of 11 MQTLs showed a significant relationship, and the
highest number of identified quantitative trait loci were in the 6th, 8th, 12th, and 13th
linkage groups.

Conclusion: The results showed that there are few trait loci for the studied trait that can be
used in breeding and genetic engineering of rainbow trout.



http://journalaer.com/article-1-56-fa.html

JAER. 2025 V(E):Av=y - € Gosls crwdlains slaia o5y pale das

gy — ok dlio

OboS Ky ST 38 (dlo (i (Fuwwy o b tad g0 (0995 SO (Sl
Swilo ygiil g Sl g 4 3% 31 08! b (Oncorhyncus mykiss)

r“;":."‘.‘:'“:.‘f‘;#d[' ‘i’-"‘; /:.».J'L?J".E!

ol IS (55,55 LES s 5 ool coliifial Glajl o pdS (Vo asle SlEEAS di fo (T m Gliale 883 350"

o 5 otdse) wolilad Glodlar giS Sed a le SEESS dunes Fo (s ppke agd (T 5ms Glals W13 sl 5 S5 lidas Ko "

Ol ol sooslas

Oloal ey (s 550LES s 5 bl gel (oliiiad Glodlu pdS (Said p sle SlEEAT Lo ge oL Glale lalli gl

ol SoalS DS
- -«
A 35 2 (L) ceenl ) (oS Sl gliatds Olalllas 5 oo 55 Gble (Sile ) gl Jelond 5 4523 i) taadkie Seile)gily
PR - P £2)
el 3 Gt S S, (YIUP (Pl iz (S ) Sl b L p (055 (LKl (plalid Gia b asdllas s S,
N r\:u‘ Wesls oS 555, Y58
QTL

S 3 (o5 Slaw (Lol plulis ol oSS, (YIUP AL ps5 bl st pks tla fy) 9 Slge
SLadd 55 o3l 350 ()Ll o l5ble 5 4 Ly o SN e 23 8 )3 ot 5 i 3590 el Slaal
I o3y 055 IS el )3 et Ly Slalllan 5 (Bl latds (st 5 s 3 0T 5l (g 5 S (L))
SLass 5 Sl ol sl s g oI55 Solas SO oo oS Slis (el sLasds ) i S
ol 51 SuSG gloes Silss 53 2 (a3l 5 5 lome S0 pe SLEs 93 b oo (oF Sli (Lol Sl
)‘j (-\:u‘ '/.ia OL.:.«.H c’a‘» L) u_i:hj 4id U'“L""Jf @fw ol.<,_lq- A @L’-O&A A C‘J.’v.‘;.w‘ A.bj.»f ‘;Lﬁ)ua\

s oslizal Jloa) S gy sl p MQTL liseds) pelaws 5 oS5 (o iy () 2 Blo Mercator ) j3lp 5

21]

PRSA ‘5_:\.“\.;":. @f olae Ls\.ml_i_:l:.- Slad o 5 g g dinls las |, ‘5)\:0.3»« Jol...:)‘ MQTL ARREIRE gy :@\:‘;

bl 3N 9 VY A Kaugmey S o

)a.u\js@.{.u)\:aﬁ.jwuu;»awd‘ﬁo&pﬁ@fow‘sue@\?&;‘wm@u :‘sﬁ;q-,:i}g‘,:q

ournalaer.com on 2025-10-

]

gy 8 oS ) (VTP Al L35 adige 5 (354

i Shee s o5 (S5 S oy
se_lashgari@yahoo.com

VESY SlapA ¥ edl e L
\i~V,:G<>:<5wlgé__,Jl:.
VESY e Vil sl

\i-\’,@_avzu’:.,f.g'&)u

ay

[ Downloaded from


http://journalaer.com/article-1-56-fa.html

[ Downloaded from journalaer.com on 2025-10-21 ]

Najjar Lashgari et al.,

Ol 5 s Sl

b plale poif 50 Sszge (S 91 5l (rdgid £ol AisSx
iz abesgay go3g (oS LT 5 e Dl ST (FY) 955
b oS Slho 55, Saday Jasme Jelge 5 Wigdon S35 05
JeB 5IDNA JoSge slo Slis anwsi b 3 sla Sl jo .ad)ls
oS 1S 55 sblSe olgi oo ISSR 5 AFLP SSR (RAPD
ooyl 2ol s (5555 Slaoaisles § 050 olulis |, oS Olaw
o5 Slao 00isS J 1S oS Slio sbaolKils glolis sl
i3S bl angi 5 o] (S5 50 b 4 il o
SlolSle b Ko lillasaz Slasles S8 SiLas ) onlicel |
by (S5, GYIURE egasar plaleslil jo (o o
b awglie jo Sldlas ) Jg el 00y0 )5 sloil Calizes paions
gl 009 Ol S S5 LB 4 50 Cudgae oo
1 sl oS 555, VT3 ilises glacy¥ o ISiuis
oy Slae L oy cnl G (St sl sl 3 plox]
Sl b lapsonl bl plolid jshiey (LS 0055, Y158 0
slo Silis o5 Jlio b adlbioe H5e 9 6325 csolaidl o
2 oS o £45 L o] Kialen 28h 5 pgis 40 o asSTy
J.;)béd.:.ln LSASCJLL& Lngoli:b O U‘?"ts“ SR 090 Curo>

Ls 2L cpl @l ax )8 cidlcavs Jlais, g o J S )0
Sl (g4, 5l caSallee 8ly slo s 4 dbcass ¢ oS
oS 55, §YTJ}§ 2l (Yo N) vganlys Sie oS Olaw
52 a5 (YF AF V) cal ol jlas (o5 5 2S5 Olao sl)ls
Lol 03,5 1,8 o35 2ol 9,50 05l )50, 0l o Lol 51 S
009 SYsb i g Dlas solaidl Coenl g Cglaie 4y axgi L
ol b Clas 3l (golass ladd (SIS ol Aol sla s,
140 3555 a8 555, VT3S (oploolss £3hol 5 Sy o sl
055 ol Hlulis gly baosls Jdool)d s b aslllas oy

i pladl i ) o |y L pe

Lty 9 alge

Syslaez Hohieds 1 o0 Olho ol sresls Zl o]

ool ol Slulid § i (Soww, Cdo b o e sloesls
LU, s o plonl cliiog o pale (gsmim s Al po o
oKl b i pe sSSR g LSNP (oS Slavolil> obasds b
EST ,olas b ,Silis gl S0 JLS )0 (qizr (S (005 ko
A% plel (Animal QTL Pubmed .l alizes sloolSSL o
I T K b e oS i ladSile et ol

a¥

dadda

5 09 oowrmn Ygare Slole jo oolal 5 o5 Slis

5 yes aslllas b aiis 1550 b ol 5oy 50 Gilise lacdl,
S g e Glgise iz glacdl o 150 55 sleass
S3bosl Cudlo Sy edrzeny Dlho 9 K88 I (6 alie
Dslite jsbas a5 (S5 sloog T adS plulid )0 (serlass slaasis
9 Ro09yS 99 Lujeme p oS alie Gl jo g oads ooy
(e 5 Verardo .(0) ol 5o caitinn &8lg L5l Jlieadss
AliSes scames )0 (Siih g9 dalllas a5 wisls slpiiy
29 95 oles 5l om Slels olul o wiz b S5 6l
Wl Glis ol Kawety cnl iz e 05 el (S5 sleasd aly
(g3 S 50 Gl 8l s ALl oo (0955 gy 3l DlmsledS
Gy pd - Nigd oduzey Slho jap ;0 25,0 5 Ladpe slay |
Ologzge Ll sloacr cu)p 4185 oigd Dlio golod oulil
i sl sl Lol B+ atiand Copat] (gl,lo i5lo oo
oz 5l e5)l0y9% p Coglgl 5l aiilos Wdg b i ye &5 ool
3 ON 039 (e (S Wy S @ Ol Sl
(Sl plp )0 Cuglie (28 Joas cuyd b 4 asse ol
055 51 039,01 (V0) dgai o )Lal Eoby Lo )3 G 5 SusS CodeS
43S s lgxe & (Oncorhynchus mykiss) LS 55, Y158
bt (ol Sy Birac a 55 b ok e lillae ;3 Joso
ooliisl Wlosgy 55 yare A g ol Sy oy U o laga
S Sldlas [0 aigS cpl 5l oolaiwl 9, 4 59, (FF) sl onls
Al ,5u8 90 ol sl Sl jo cwl anwgs Sl o b5 el
bl (S5 ledlbel SSb olwl gl 1) slacodled lS;").J P
Slidos Sy g sl (V) aies e bl ob Jlss 55910
lo Ul Slalllas 4 (oS 555 YT sole y0 (J5SUga s59)5S
(PP FE XY TE ) bl Slio b gy JS (Sse
by (o5 Dl 5 4 (g0 () Slos sl8 Sl ealiial |
r‘b &S Slao 508 9 silewm plp )0 Cuwglis (i (Soww,
3,5l Glaass [0 ged SIS w5jls gy sege L
2 ke Gl A VULV el sg glp (o5 S5 (69
Al oyl ool 4l axwgs golipdol slaasly jo iyey S
S pdycdlyy aile) las (S5 pealae S)0 5 ) bz 5SS
SS9k (O FO N0) Cl 03505 5 i (S (Smro 9
590 Sl g o5 S 5595 5l ol el slaask
S maastie (FA) 0,8 0 oy Olao g8 il
&S wies Gl e ek W06 CaSg) el b (JoSse


http://journalaer.com/article-1-56-fa.html

[ Downloaded from journalaer.com on 2025-10-21 ]

JAER. 2025 V(E): AY- ¢ Sosla cuudlains slagha 3y sale ddas

Sygods 5 i loebl gl 50 Genetics Selection Evolution
ool bl dmosls by g eSS (gl iy g ailSla
Sledbl 5l 5 wii8 5 58 qwy 3590 58 H5iS S5 1 50 ealiplonl
5 laegome obolyy o goir SVl o oolil i Lo )]
oS SlaselSyle Julool 3 gl T bl el 5L 590 slo loxa
JS8) wiad Sl Lylpd azly Ve g aix3 S 18 (o) 29 )90
&9lae DMl (V55 wsgs & yle oolaiwl 950 sl ,Lse ()
riRe (9% g (oole DMme ;0 00l Dl SVle ) by e 00
L Laspo slagss F nsl glo ) 5 alSls slaasbiohly L 5
Nl yls anlllas )50 slacumer (0 pwiz (Sopw, Sdo
Cho S 6, s (F5 slrelle ST il S e G5
DA (F adlond (2 (G030 500 o) S s opipid
Sl L byl s basbnbl b oVl gl iy 4 end 1))
Eyarme yo nil S bl 8 elowil gl ccgolazil i s Loy
o ISz oy bl | a5 W oiloniS ol 3oyl o SleSllol
Sleoll> cplaiogionls |13 Lbjs 1o ael; S5 sleolle 005250
Ll )l a5 o ooy plail sl magsy olaws o 5 Giew slyls (555
SR ole )0 iz (Forw); Cdo b o] ke b oo
lp 3 3y50 DMLl iz o8 g 092 00l (55 (LS (55

() JS8) aiils o yanay 523 1, Jalowl b liios (o 2|

Sdbl oL 51 (LOD Soo3) (Jolse SKilis (gaiselSss
slaalolr pbasd slp al 2 odle 5 sud glyseal abg e
SOLES 99 30 (6T gllS o8 I ¢ polome Silas oo b bai yo (oS Sl
Plas obaslisbl 5 SYle plod aisel cavsay K0S, jglre
OleS S5y VI3 o cilizes Slio (5, 1) 9y 90,58 o0
Cudgdome oy wdiog odls LB oLl ojee VFeY JLu U
Ot soaslis bl 5 ool yidie cole OYle .a50l goins
(Maturity) gwiz (Soww; 35 sboosly 5l colawl b LSS
«(Polymorphism) ISLiase «(Rainbow trout) )leS .55 <Y1 39
Genetic ) 55 g9 (Alleles and (Genotypes) i) o Nl
Swsh bl | (Genetic markers) S5 sl Solas «(diversity
Slas (Economic traits) (golaidl oilaw «(Genetic association)
5,30 «(Production and reproduction traits) lisadsi ¢ st
5 e 515k 0550 slaosls (g yglanz sl i8S J1E
dran doc aiiles ;g5 J&ls pine (Sig iSIl Sledbl slasSL
Oz ep 9Google scholar 3 g slo 9990 Magiran g SID
e Ooxe s oolatwl jo il slgz sele DleMblolSL
Journal of BMC Journal of Genetics Jols L)  suedSl
Genetics Animal Genetics Journal of Aquaculture .genomics
Journal of Journal of Agricultural Science BMC Genetics

Scientific Reports, Science Animal Breeding and Genetics

BT L

Aol dad e Sl 05 81 g e 4] SlealSle s n

TR g s ot g Sl 1

A S oyl 0T

i Sy oo Cado ol oy Lol g Wrosls il cilises Yol yo 1) S
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Figure 2: Map of sexual maturation trait loci on chromosomes 14 and 28 of rainbow trout
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Figure 3: Map of sexual maturation trait loci in female rainbow trout
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Figure 4: Map of trait loci for sexual maturity of female rainbow trout spawners
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Figure 5: Map of trait loci for sexual maturity in 4-year-old female rainbow trout
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Table 1: Quantitative trait loci for studies of reproductive traits and sexual maturation of rainbow trout
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