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Table 1. Information from the pedigree
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Table 2. Characteristics of primers used in the present study (Crawford, 1995)
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(144Y) o, Kan : R:CCTTAGACACACGTGAAGTCCAC
5 g F:AATCCAGTGTGTGAAAGACTAATCCAG
144Y) o 623 5 R:GTAGATCAAGATATAGAATATTTTTCAACACC OarAEI29
(Ya4Y) o,
OhlSas 5 oliy &5 4 . F:AGCCTTTTGTAGGTGTTCATTG BM1853
(144) ' R:ATGGGGTTGCAAAGAGTCAG
e 5 080 554 5 F:AGCCTTTTGTAGGTGTTCATTG MCMC527
(144v) : R:ATGGGGTTGCAAAGAGTCAG
s 5 0K 66.7 ) F:TACAGTCCATGGGGTCACAAGAG MCMC64
(144v) : R:TCTGAATCTACTCCCTCCTCAGAGC
OhlSen 5 oliy 65.3 ) F:CTATATGTTGCCTTTCCCTCCTGC OCarfc226
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Ohlsas 5 ol 55 4 ) F:GTTTGCAAAGGAATGTTATAATTGAA RM32
(\44) : R:AAAACATTAACCTCAGAAACAGAA
3 oS - ) F:CATTTAATATACATATATGACTATGTGCC TGL13
(148Y) o, Kan R:GAGCCTCTTTTTTACTTGTGCTCC

La sl JLail (gles 4 4> 5 LTouchdown PCR
ey ey 23Sl SN s 5 b
Sl Sy A NS Tt 58T sk J5 )
¢L==| DNA Safe Stain =,y S Ve L 5o
Gel Doc ol vl vy o lgn.c s S
Sl Ko dsad pan (88 Dygo (6l Se
o bl ad sy BB (V) el s ab g e
4« 8 &30 UVDOC [l 5le 5 Lo 5 55 Lkt
Al s g gls 5l S o
Sl e LT A G55 s b e L
L Glolsala 5, oKl o J S50 la ol
4l s POPGENE l; 5l o, 5l osli |
5 TGL137 0arAE129 sls Silis 5 s, S
Slllas v 51 035y G sagise Lsa BM1853

IR C)lp'-

1. Polymerase Chain Reaction(PCR)
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Figure 1. Example of sheep genotype determination using microsatellite markers
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Table 3. Sample calculations of recombination rates

SQTL o o555 &5
MCMC64
Recombination rate

SQTL oo o555 85
TGL13
Recombination rate

QTL ; TGL13 ast
TGL13 distance from

QTL ;i MCMC64 L5
MCMC64 distance from

between QTL and QTL QTL
between QTL and TGL13 MCMC64
0 0.09874 0 0.11
0.0099 0.09063 0.01 0.1
0.01961 0.08236 0.02 0.09
0.02912 0.07393 0.03 0.08
0.03844 0.06532 0.04 0.07
0.04758 0.05654 0.05 0.06
0.05654 0.04758 0.06 0.05
0.06532 0.03844 0.07 0.04
0.07393 0.02912 0.08 0.03
0.08236 0.01961 0.09 0.02
0.09063 0.0099 0.1 0.01
0.09874 0 0.11 0
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Table 4. Probability of paternity Q allele inheritance by haplotype of different markers

Jlaz| p
Possibility Formula
prob(Q/M1M2) (1- . r_l:i 2]
prob(Q/Mim2) %
prob(Q/miM2) %
prob(Q,/mima) %
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Table 5. Descriptive statistics of growth curve parameters

Sl Jslo Shre Gl ol oSk sl S
Max Min Sd Mean Number Trait
43.11 20 4.33 26.32 49 (ot 030 A
' ' ' AMaturity weight)
(65 I 5l <) B
2.00 0.89 0.35 1.44 49 B (Integration constant)
sk e C
0.82 0.10 0.17 0.59 49 C(Maturity rate)
Sl O 1 4 by e el - Jgu
Table 6. Fixed effect information
C L B L A L <al
C Parameter B Parameter A Parameter Fix Effect
LSM(SE) LSM(SE) LSM(SE)
(Birth Type) W5 s
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ns ns ** p- value
SEX) coir
0.59 (0.06 1.64 (0.08 26.45 (1.25 7
(0.06) (0.08) (1.25) Vinle
0.036 (0.06) 1.32 (0.09) 27.77 (1.28) 2l
Female
* ** ns p- value
(Parity) s oS
0.56 (0.07) 1.59 (0.09) 26.29 (1.28) Jé‘i§
0.47 (0.08) 1.46 (0.11) 26.72 (1.57) 02 5
Second
0.50 (0.14) 1.51 (0.18) 30.14 (2.67) 7~ VS‘“
Third
0.37 (0.12) 1.36 (0.15) 2530 (2.22) ples o
Fourth
ns ns ns p- value
(Inbreeding Coefficient ) s seen o,
0.41(0.089) 1.41(0.10) 28.90 (1.53) POET m e
F0-0.5
0.54(0.09) 1.54(0.12) 25.33(1.83) e IJ::;) 5"‘” '
ns ns ns P Vaiue

Sols e e ns: 5 (P<...0) Jozl o 53 (50 eVl

\A

(P<. .

V) Jlex| cla..ﬂ 55 Gl



1Y (£) 0kowd d(A) B WS g5l 45 (i gy Ay g

s lacss e 5 a5l (ol mls

Ol ab g e Sledbl Lol sdalie LB (V) J s
Lgl_hel_<o“l>- &L“ub/w LS‘J" CL’U JAT d9d A 0
CLZ: L5_>JJ Q}P; ./\J‘wLAJa.gCJLdJ a.,l,.,SJj:.S

AL S B S L;AK:.%LU‘T slalax LR

IS 2 G e 2050 ol Jalge

WS sbay s Oslate Ad, ove sla el )l
Mo A1 S50 s (b O30 A bl
C bl 5 (S cul) B el b .oozls,l 3
Cal adls 13 i U o (k2
o by e Dbl 0 5 s (sl Sl Sl

k;».w‘ e.JuhLi.a JJG a J}J}- DL k;ula QIJJ\

b Kl G b g g 313 o 55 el 5 kel oy SeMBI -V J

Table 7- Data obtained from genotyping of individuals and location of markers

St M sl o]

OS5 BEUEIRES i

CM) SIS s 5 o Sl
Location(cM) Progeny containing the Number of heterozygous Allele Marker
paternal allele sire
44,99 83% 2 4 Oarfc226
63 92% 2 3 MCMC64
74.4 88% 2 4 TGL 13
73.4 86% 2 2 RM32
118.9 100% 2 2 MCMC527

Gl L as pLls O ey bge Sy
5 MSsd i 5l 50 TGL 13 5 Oarfc226

.Léﬁ)\bjj}ﬁquaxbjjﬂWJJ C}J

Lo LS ag by U1 b Glsl3 opiman
sl 0l S (A der 53 03l gl 95 A (6l

+,BM1853 , TGL137 0arAE129 s Sl
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Table 8- Descriptive statistics for molecular markers

e s Ay Jlaba _ ST sl i -
Shannon index Numbe;I:);::fectlve Allele frequently Allele Location
0.36 128
0.77 1.98 0.61 126 MCMC64
0.03 122
0.39 124
0.31 128
1.16 3.05 0.28 120 Oarfc226
0.02 130
0.53 108
0.69 1.99 0.47 104 RM32
0.61 164
0.31 168
0.90 2.09 0.05 170 TGL 13
0.03 172
0.56 16
0.68 1.97 0.44 164 MCMC527

\Al



Oy Ko g 8315y IDgiw

o e oSl T G113 5 s o3 il
e bodg i SU sl el 2 b s oS L
=5 e Lasle sl (L e 5
S Lesl il Zalid s 5 5,5 el 25
3l 53 2L oy S ke Olpslas 35 (o

b

oy AT Sl an by e SLedlbl oo &

ol el sdalie LB () K2 s esl sl S
la olls 3 (Jadne Gl 5 das oo DL Sls pd
S 53 s s el (SLs aallae 55
b SLE ol & d 2V IS s SO

9 O 63[4") Q_}l_ﬁ.'; J_A.Xﬁ.ﬂ QL_&.: a))k& 4.3...\;')‘:

0.700 -

0.600 -

0.500 -

0.400

Frequency

0.300 +

0.200 +

0.100 +

0.000

MCM64

Oarfc226

Allele Frequency

RM32
Locus

W Popl
W Pop2

TGL13 MCMC52

03 5l KB 4 andllans )30 sla Kilii NI sl 5 -Y s
Figure 2. Allelic frequency of the markers studied by family
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Abstract

Background and objective: One of the disadvantages of estimating genetic parameters based
on the absolute weight of sheep at a given age is that some genes affect growth only in a
specific period of animal life. There are also pleiotropic effects between weight cross-sectional
traits of different ages. Therefore, that selection for one trait causes a correlated response in
other traits. So focusing on all the stages of the growth curve and the components that
characterize the curve can produce more genetic progress. Research results show that growth
curve variables are heritable in different species. Therefore, it is possible to modify the growth
curve through selection. Understanding the genetic and environmental relationships between
different weights, maturity, and growth rates at all stages of development is essential for
designing a breeding program to improve production efficiency over the lifetime of the animal.
Therefore, identifying and locating QTLs controlling growth curve parameters as heritable traits
could be a useful research scenario for investigation. Ultimately, it will increase meat
production.

Materials and Methods: Growth curve parameters were estimated using the Brody model and
data of 27537 Ghezel sheep. This population pedigree was checked by pedigree viewer software
and the two families were selected for this project. To do the present research two half-sib
families, 51 offspring of two genera of sheep breeding in the Ghezel Miandoab Breeding station
were taken. The chromosomal positions were located on 2 and 5 of the microsatellite were used
to determine the genotype. The marker spacing on the chromosomal map was under 30CM.
DNA extraction was performed from the whole blood using chloroform and isoamyl-alcohol
methods and 4% metaphor agarose gel was used for multiplication of microsatellite sites using
Touchdown PCR. UVDOC software was used to score bands. Descriptive statistics were
calculated for molecular indices of each markers locus using POPGENE software. Upon
completion of genotyping three files map, genotype and records phenotype were prepared and
then evaluated normality raw data and correction for fixed effects (gender, type of birth,) by the
procedure GLM in SAS 9.2 software made in 2015 was carried out. The analysis results
microsatellites showed that polymorphism fit there, but alleles heterozygous rams similarity
high, suggesting consanguinity with alleles of the sheep show. The method used for the QTL
analysis was to identify the relationship between genetic markers and QTLs by two markers.
Results: The results of microsatellite analysis showed that there is a good polymorphism in the
studied population. Finally, the results of the two families indicated no significant QTL
identification on chromosomes 2 and 5 for traits of Brody growth curves parameters (A, B, C).
Conclusions: No significant differences were found in the QTL analysis. However, the plan was
criticized because of the low number of markers, the number of families, and each family member.
These factors may, in turn, be the reason for the lack of QTL identification in this design.
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