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Background and Objectives: The Myostatin gene is an inhibitor of
skeletal muscle growth, and if mutations occur in its coding region,
it promotes muscle growth in some breeds. The mutation of the
myostatin gene significantly affects the increase of body weight and
carcass traits. This study aimed to investigate the polymorphisms in
exon 3 of the myostatin gene and evaluate the investigation of body
weights and carcass traits measured by ultrasound in Kurdi sheep.

Materials and Methods: In this study, back fat thickness and loin
muscle area traits were measured by ultrasound instrument. Blood
samples were collected randomly from 139 Kurdi sheep, and
following the DNA extraction, a 388 bp fragment from exon 3 of
myostatin gene was amplified. For genotyping of the myostatin
gene, PCR-SSCP, PCR-RFLP, and direct sequencing techniques
were used. To determine the fixed effects of gender, birth type, and
birth year on the studied traits, the GLM procedure of SAS software
was used. Comparison of least squares means of fixed effects levels
was carried out using the Tukey-Kramer test at a 5% probability
level. To measure the relationships between traits, Pearson
correlation was used.

Results: In the PCR-RFLP technique, after enzymatic digestion of
all samples, only one genotype was observed, and this locus was
monomorphic. PCR-SSCP analysis showed two band patterns A and
B, which were very similar in shape. Therefore, to determine the
actual genotype, some samples with different band patterns were
evaluated by direct sequencing technique. The results showed that
there is no polymorphism among samples. The mean ultrasonic fat
thickness and loin muscle area in this study were 0.46 cm and 7.78
cm2, respectively, with an average body weight of 43.42 kg at the
time of ultrasonography. The correlation between the two ultrasound
carcass traits (UBF and UMA) was positive (r=0.84, P<0.0001). The
lowest correlation coefficient of carcass fat thickness and ocular
muscle area with the studied traits were 0.02 and 0.3 for birth weight
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and weaning traits, respectively. The highest correlation coefficient
of the studied traits with carcass fat thickness and loin muscle area
were 0.82 and 0.87 for body weight at the time of ultrasonography
and middle tail width, respectively (P=0.001).

Conclusion: In this study, using PCR-SSCP, PCR-RFLP, and direct
sequencing, only one genotype was detected in the myostatin gene.
Considering the various studies have introduced the mutated allele
of the myostatin gene as an effective allele on the double muscling
for breeding and improving the quality and quantity of meat, the
studied herd did not have the allele. Considering the relatively
suitable diversity observed in the studied traits, especially the
carcass traits measured by ultrasound, there will be a possibility to
improve the traits through selection.

Cite this article: Rayeji Yanesari, F., Hassani, S., Najafi, M. (2023). Identification of different allelic
forms of myostatin gene and investigation of body weight and carcass biometric traits
measured by ultrasound in Kurdi sheep. Journal of Ruminant Research, 11 (1), 37-54.

013 © The Author(s). DOI: 10.22069/ejrr.2022.20354.1853
@ T Publisher: Gorgan University of Agricultural Sciences and Natural Resources

YA



QWS ylgid 40 udg R

Yreo-ev\) i sl LS Y R
FrE0-£YOY K9 I LS M S r A2 g

§ON 939 S0 98 Slao (w y 3 g (wiligae o) (MIT lliso slap 3 (b
G955 Wi oF 38 Wigu! 5 of s o (5 0 31NN 4dY

Yo, ., Y 35 . .
AT 5 ¢ G e (6 il 2]y b
DS b b 5 535528 pske olSils ¢ als o ke odSKils b 5 ol 3ol 5 S5 05,8 Bl b lS aa gl 1S
fatemeh25december@gmail.com :«.tL,
S el e 5 (5555LS sk oSty als p ke saSCiSls o ubo 5 pls Ol 5 K o5 8 sl
UES nne oo 5 530958 e olSls (ols e odS2ils (sl g ol ol 5 K55 05,8 Slstel”

a.,\:.<.>7 Jlis C)LG}U&\
SV g eddals Sl dlae Wiy odiSHlee Jale Olse 4y pilinse 05 i dda y ale i ¢ 5

33,8 o abae 2l 5 O (6oles SEB ks el ol Bl 0T sdiS US4l s Jigr sk mele Sl

A pldl (638 kS 53 S 5l I b S a2 5 Ok s Gege T e 0

VEVANYY 1 s
Q}L.M}L_@fﬁ el Cls ‘5‘7_5”".,\.3\ Lﬁlﬂ &A)}.‘J‘ O.il); :\Ad’&‘”‘gﬂy VEVAYY iy @JU

o WA sl 1 sl | sbas (5,505 o sl L pel ol ol 5l e aneale

ol s 05 Y 0381 (3L S VYA axdad DNA £ sl 51 s 5 plnil (635 ks S (SIS slaolls
3 PCR-SSCP PCR-RFLP (sLaSiSs 51 il sun 05 55 (s Cogr oS 5 S
b g O5

QLE_&)_:J_SJJJ@)J}};C)J‘MCAUCJ‘JS‘WJJJJﬁiabwﬁ»‘wgl}'& ,gjsm}f

ol lea.» Slas o Pl e Sls aslis 5 SAS )\j'_élpl GLM 4, L axdlass 5 PCR-RELP

o L s 8 A ploil A3 0 (53 e i 3 el S — S5 Dpeil bt PCR-SSCP
.ﬁo)ﬁ@'dyﬁw)‘@u«o

sdaliie 5 535 S LS dadigod plas ey 3T wam 51 oy PCR-RFLP 55, 55 1laasily
PCR-SSCP uj“ﬂ) )l o.,\_AT Sy C:Lg J";LLSA (Jg.fa &) JJ}A}J}A a\iib'- Ui‘ B) AL
42 oJ_.iaML.i»(s}_fllpﬁé;Li)' Cald S s olis 1B s A il S s
s e L slite S L b sad 5l F o mls 55 e gl 1 L2l
55 S 5l Il L et (6,83l axaly dhias Cmlus 5 iy o Culies Sl
0 S SS FY/FY 00 055 Sle b mn e Ble VIVA 5 e sl 45 5 Sy asllas
(oo ammmle ol 5 Sy o Calbed) Wl ol Cdo 33 o  Stisen 35

s oy Culi s Staed o b S ((P</0)) s 550 AT 5 e

¥4



O Sliw ay by o /Y 50 /0T 5 5 4 addlaes 0 Dlho b podr amale Gl

LSn L3 0Us O35 Slio 4 by e AV 5 AT (S et el Sl 5 42Y

P/ V) sy Sls s B0 5 B1S 5 5l )

e s PCR-RFLP PCR-SSCP S5 KLis 3l aslinad b Jimss ol 53 106 S domsd
@ua_i;iu_f‘\_?}:l_g.mnl;u@:;&;mﬁojﬁ%ﬁ&iwswgl,}
scisliae dlae i o Sie T 0le 0y il g 05 anl g T Cilzis

W)ﬂ})}ﬁd_lgt.\a.le);jﬂw;cﬁ:é) o Jﬁ})l}cwlg;.ga-g_,lb

N

05 94 anllaes 5o Slao 53 sl diodaline olin Lend 655 4 a5 Loy Jﬂu{\ A
ol &b Sl Slis ol Pl Gl eV e gl ol L e S Seslul sy wlis

sls J.A‘f 3429

YV=0F (ON Y OB U pmedid o ins i (65,8 Lo sS 53 Lgul gl Lol (6,80 310) a5 O 035 (S 20 5

DOI: 10.22069/ejrr.2022.20354.1853
UKM}J@ Qgﬁﬁbcbjéjjjwr)l&ambﬁb

fo



Ol)Se2 9 5 puily (Puly aebl | Olio (o iy 9 iliwsme of M ilides glae S olwlind

il s 05 03 ISt Ll gl (Y004
aSSsba sl 4B § Oy pn e sla )
ol oslen 5 a3l T Je sl i S 5
ol s e T sl VL Gl sl 0
(Y2 oA OlL,LSea 5 Hadjipaviou) ¢ ol ool s
ol el s ol sl g 0F JSCEa stalie
Sy Jdoan 500 0L 05 5 L, Slis 0
Sliw g eddodalie Aok o s paxe bLI )
L S Ol sl 53 03l 31 015 e A
3 S sl (gol55 C))\_.p\ slaasl s J S s
05 MSanes LUV Y 0l 5 Sanjari)
L sl ol i 8 50 )y Sl b il e
&\ —~P3 4P2 PL s, Kl o PCR-SSCP %,
555 aS ol Ol ) sl e 05 G Ol
Sl 5 S DA 05 s PL (6 Sl
35 S S s ) 035 o i (SO
el slasls 55 (Y)Y LS 5 Ansary)
g.2449G>C Jals SNP aw el 5 oSS il
03 sk e €*1232 G>A 5 9.+6723G>A
ol = bLI 5 sddedaline ilin e 0F JIg
sl LS Ol gmean 5 alesls LS a2y Sliws L
«Gocza yJulianna) Ls—i s o gzms Lo 5
Yoy
glasls 5o a3 oo Sl o lde
S50 sy O5S aiN Sliw il
LJ_<.3> R SV G aw(ak?,;l $3,S Oladw S
A sladle s J5Sse (lacsesS Sl eslinl
S,olS edicbli- 5 g Ols g ge anlllae Cogr
Y+)V Mohammadabadi) ! 4l (gles S
GlLaSiSS ol Sl sdal cmwsas Sledibl Ol 5
anlllas gl oLl BB sl el Sl (S (S5
o gl S s il e

YV Y OLs 5 Mohammadifar) colacumes

)

Aodlo

23 3 o se SOS —l (slp Sk

05 AiS @ e 2555 Slasls o cislias dae
S 1 MLl O Olsea oS Al il s
il glasls ) OF 5 5 s p S A
85 el 0l s e DLl 5 5k 5 gl
35 o odal el 5 i A L gSb oS Sl s
Ay el s s S el gl s 5l g e
aomabe anwgi 53 5 il e TGF-B Ol la Sl
OlLSea s Masumi) 551> ia VLS 55 sl
= S Mol gla s 5l il e (Y00 Y
Sl JSaa o 05 St aS ol O O3y )58
23 kil e b e Oy O35 SRIBI L &S (adais
sl odaliv lads S plu 5t S 53 05 ol JIs
O dide S 53 (Y000 O Kens s Masoudi) el
e G138 0 dd BBl T 55505 S S il s
el o 05 s ol 4 b 5 Ol 55 0555
YVE olwsme o (Yoo # 0L 5 Clop)
S Sl g5 AT Sl e oS 5l aelid
S Ol o 35 e Jis b Ay
S e Jas alas A b s e e o
Gl slaals Wb 55 o (b U3 ol
e 40 55 SN 5 03 S S5 sk ol k)
S5 el J s cad o (0l 53) G2 5 (S
Sl eV G S, A5 S | 255 adde ot
(=S o b s s 3 030l Slapsises S sl
by s 5l il g &S Sl S e aSsh
IS e S i e sk 35 G
G— b Sl el s (Y20 Y «Gocza 4 Julianna)
amale oo o (5 mls 5 O s J xS
OF s diSuS w53 i 5 ol LIS 30
sy abas (155 O (Solee B i sl
OLLSea s Wiener Y+ 20 (ol ,LSSea 5 Jahnson)


https://blog.faradars.org/%D8%A7%D9%86%D9%88%D8%A7%D8%B9-%D9%85%D8%AE%D8%AA%D9%84%D9%81-%D9%BE%D8%B1%D9%88%D8%AA%D8%A6%DB%8C%D9%86%E2%80%8C%D9%87%D8%A7/
https://blog.faradars.org/%D8%A7%D9%86%D9%88%D8%A7%D8%B9-%D9%85%D8%AE%D8%AA%D9%84%D9%81-%D9%BE%D8%B1%D9%88%D8%AA%D8%A6%DB%8C%D9%86%E2%80%8C%D9%87%D8%A7/

VF+Y &) b)l.o.n.:} 3 0,93 ‘ulf.ms)l,:w » Mgf

Sslize slaclale L DNA (sladi sad 3 oyl
s, (Catno: S-5092) 55 SLis G Lol an
g S b S Aoy ) 5,LST S
A eslil Safe Stain S 55 ST J5 65l K,
Sy gl s S2S15 el Gl oo e
oS i) Tag DNA Polymerase Master Mixc.s
5 s S V0 g e 3 (SLadls (0 Sl
el Las 03 Jss bl cir S
wdd 1, (Y++V Rychlik) Oligo 7 153l =
(Y Jsas) s esland

25 ol asl b Slady (gle ey ST
THERMAL CYCLER Jus) JSGla 4o 5 oKws s
iyl s e el (5 5 2L T100TM
5380 5 aids O e DNA ol g5l
Sl it pals Ly S YF oLl ool S sl
Jlasl ), S 5lu )3 90 5 436 ¥+ L DNA
>3 Y 5ty LDNA . SiLel
3 VY 5l b S5l b 55l S sl
a3 VY 5 aids 0 plgnl oo 55l 8 Lo
odalie jy ey o3 S oy m sl S Sl
58T 5 55585200 (555 51 PCR Y 5o
JEA PO N R N P PSRN o
L doss ) 5,81 J5 65 PCR Y yuames 503
Al a0 Sl aads VP de 4 Iy PY S
0313 13 L 5 s el Safe Stain L Jj Sl S
o i 0l IS a3 UV 5 55 55 J
i 6l ans sl s edaliae e L
SLa S Sl el e O sla— 55
v.\_L_M.A sl— Jls— s PCR-SSCP PCR-RFLP
A eslanl

1- Polymerase chain reaction

Y

g5 -(Y+\A Mohammadabadi s Mohammadifar
(eSS i Sl el e S (S5
e Bl i 4 Bl 5 S dac e Lai
oA QLS s Askari) dal e cilis 5 e
L 1A .(Y+\VY Mohammadabadi s Mohammadifar
Wi S IS Sl 62 i S el g
O ISader gl ol e, el 5l s
Y 5 O O35 s Db s 5 e s
$35 ke S 55 S50l A1 L st (5,505

RS

W sg; 9 S0

o WSl sl e el 6l

Sl b e 2 VY 5 28 W YA) i S
ool 51 (p SAS FY7 G55 5SSl 5 Il O e
osban Ol Ol jed 655 L S 515 Lo
@i Slio ¢ Seilbl gl s Ol sl
WY slaedis o Sandpe 53 Sl oy Iy
T PRI WY V-] &= oslazal b Ol Csly Cans
dodae Cub s 5 cly oo Culbks (6,805
o3lizal b ol S5 a>b 5 Oltiie S olad 1 4z
cslw CTS 900V Jue) L sl 5l oK as S
L LS A A ot o n 4 seme SIUL 25 2
At g S (K 6] 5588 5 alKe Ve IS 5
5oadoe w53 0l Olsl A b e Sledlbl
Gl A S sl 5oy 3 el il 3
38 Sl 5l S0 (IS5 il
S DNA =l S o plnil i Sl
A el b Glan S 510 ) e ¥
St 5l eslial Uy 5 (5 s 5 o e ior
gl Al A g EDTA sLisil s esle (g5l

< -

S gl sl s an 055 slad sel 5IDNA
5> (Y+)+ Rahimi 5 Najafi) 1 ool <l <



Ol)Se2 9 5 puily (Puly aebl | Olio (o iy 9 iliwsme of M ilides glae S olwlind

s g O3 Y 081 51 s gn ankad iS5 g poleaitl gla S5T-Y g
Table 1 - Specific primers for amplifying the desired fragment from exon 3 of myostatin gene
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Figure 1- PCR products of myostatin gene (388 bp fragment) of kurdi sheep
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Figure 2 - Electrophoresis results of PCR products of myostatin gene on 1.5% agarose
gel with weight marker (S-5092)
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Table 3 - Mean (standard deviation) of gender and birth type on the studied traits

_’U}S & o bl
Birth type Sex
Triplet Js.. Twin s Singleton ;s <G Female.L Male ; ‘ Slio
U5 0
459°+0.4  3.99%0.2 4.12%0.1 4.22%+0.1 4.25+0.2 Bt
Birth weight
ab, b a a a g;<“““‘“ 35
26.42%+18  24.41°+08 23.73%0.4 2651%:0.7  23.22%0.9 _
3-months weight
ale £ 03
38.06%2.1  36.21%0.9 34.26% 0.4 35.81%+0.8 36.54%1 A =
6-months weight
ale 4 0
51.51%25  49.73%1.2 45.3%+0.7 46.26%+1.07  51.4*+13 o =
9-months weight
51.83°+4.9  54.81%2.2 52.32°+1.1 38.98"+2 66.98%+2.5 e
Live body weight
b a b b a s glis |
220422 24.37%1 23.7°40.5 18.9%+0.9 27.81%1.1 o
Tail height
D
33.87°+35  35.91%15 34.83°:0.8 2558°+1.4  44.16%+18 e
Upper tail width
s
290732  31.75%14 30.77°0.7 21.82°+1.3  39.24%16 S S
Middle tail width
b a b b a sl ads 2
18.79°+2.4 23.15%1.1 22.4°+0.6 15.7°+1 27.2%+1.2 i
Lower tail width
48.26%+6.2  51.91%2.7 50.99° +1.5 35.21°%25  65.56%3.1 W 453 Jae
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Birth type Sex
Triplet Jsa.. Twin 4 5s Singleton s s Female.sL Male ; clis
Upper tail perimeter
.LA 5 .14094
45360156  47%25 47.12°+1.3 3248°+22  60.51%2.8 e
Middle tail perimeter
a a a b a sl 480 Lo
36.92°+5 38.12°+£2.2 41.78°+1.2 26.68"+2 51.21°+2.5 . .
Lower tail perimeter
a a a b a Y ass Cwls
0.99°+0.2 1.05%+0.08 1.12°+0.04 0.73° £0.07 1.37°+£0.1 o
Upper tail thickness
a a a b a Sl s Zulns
0.98°+0.2 1.05°+0.09 1.18%0.05 0.75°+0.08 1.39°+0.1 . o
Middle tail thickness
ol ads Cwlbs
1.19%029  1.28%0.13 1.49%:0.07 0.84°0.1 1.8%:0.14 S
Lower tail thickness
0.58% +0.07  0.61%40.03 0.53"+0.017 0.44°£0.03  0.71%:0.03 TR _
Ultrasound backfat thickness
sy azmnle Sl
10.33%+12  9.54%0.5 9.46°+0.3 6.73°+0.5 12.83%+0.6

Ultrasound longissimus muscle
area

(P 0) dsl el e SVl (glls i b oy b Ot sla Sl
Different superscripts within a row indicate a significant difference (P<0.05).
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Table 4- Correlation coefficients between ultrasound measurements and studied traits
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