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Table 4. Maximum composite likelihood estimation of nucleotide substitution in four loci gene related to immune
traits in pure Sistani breed and its crosses with Montbiliarde ased on Tamura-Nei model.

A (%) T/U (%) C (%) G (%) &5 oKl ol
CCL5 5
A - Yt NYY WY
T/U o/00 - Vo/AY 120
C o/oo VoYY - 120
G NAR o/50 AYY
RGS1 5
A - v/a ¥/vyY Ny
T/U MNAY - a/Fy a/va
C MNAY VF/YY - a/va
G VYN AR ¥/vy -
CXCR4 3
A - AV 5100 \Y/5D
T/U [dtat - VI¥Y 5
C sy a/ay - 5
G \F/-Y AYD £100 -
VWF 3
A - [As FIAY VF/o¥
T/U ¥/AD - AVANG SIAA
C ¥/A0 Y5 - SIAA
G Vo /YO /¥y SIAY -

b g 503 g 4 g G2Sly) J] slagier oy Jgix cpl 3 sl Voo ply ol ggece ol 05wl (o)) b < (399 yo Rl Jlozo]
o ooly (Ui Sl Cpgods (eSe 1 5 Grdrarym & Oam INR) BW Llae 5 S0y Opgods (00 drersm 4 Otdersm

lp 5l Céa ey (idls £95 5 ASHSY g4l
9 OAB Sl 95 SrCure> O 4l dy90 dh’d}:
3929 p3e 9 YU Hlouw £45 pdaw I (S sdelcuna zls
O g0 adlas 0yse 5 olls > sabcbles bl
w2 adlbe 3j90 S5 solle D £S5 lime XD
Onaed (0 Jada) Lg (+/e Y= /¥) godgame
M g (sa59ilSs (2lSlg) bageilSs SME] (Sl
9B lacuren (o 5> ddlllas 3)90 dh’o}"_)’ o e JS
P s 5llocise o Sl disuel 5 Lol g
ol cadls S (VE-YARA) 5 (VAS-YOAN/ES) (go3gione
SIS e Jole G &5 a3 (LS b
S9n 5 sbolSels 3 glita ol 3 55 5 aaplS
Sl da5eal 5 Lalls 315 claglS Cumes w53 adlllas

A8l 2)llacsga o

gty (Fpel Jae ol (1598059 (S0l
g M dwlre gblite o Jisl gy glag ol ol
P 2GRk e i S 09 ol (S b
sl g9l adlhe 300 (55 Soll caselSy
wliel basgli s & i 1) oY Jgia) w9 Js]
phedSy wlge gl ol 5 cwl gl
b & JE Rl cund izer L o2
sl sy (Transition/Transversion)
MVIAD /A i ey VWF ¢ CXCR4 RGS1.CCL5
dyge SbdigS amd o lis &S Lol Cunday V/F g /e
Sy g (oA Ng) adllae 3)50 Slagy] (lp oy
Slawsls
iy dtnly JS5 i laolls slaws oSl doa
SIS P 95 ()50 doxiwl) I sl e Wiges
Job & & 45 ooliul 4592lS95 prdaw )3 (S jgyia b
Ggles bawgio jl yle g 3)l0  Siww dig0d dlis g DNA
Olie (TA) 23lioo o0l 2 3 JIg5 93 (o 35S

b ol el g Sl Gall A5 5 el Slio b bsje 35 oSl Jlr 2 iistlS g g (Sif 98 slapadls -0 Joi
3)lnecige
Table 5. The indexes of genetic variation of nucleotide sequencing in four loci gene related to immune traits in pure
Sistani breed and its crosses with Montbiliarde
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Table 6. The indexes of conserved regions of four loci gene related to immune traits in pure Sistani breed and its
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Figure 2. Phylogenetic tree of nucleotide sequences of four loci gene related to immune traits in pure Sistani breed
and its crosses with Montbeliarde
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Abstract

Mutations during gene sequencing lead to nucleotide changes, resulting in new function in
gene. The aim of the present study was to evaluate the genetic diversity and analysis the reasons
for the differential expression of immune-related genes between the two populations of purebred
and crossbreed Sistani and Montebeliarde cows. In this study, the results of the analysis of
differential expression among the population of purebred and crossbreed Sistani and
Montebeliarde cows using RNA-Seq data were used for genetic analysis and phylogenetic tree
mapping. Clustal W nucleotide sequences were aligned using the MegaAlign software, and the
phylogenetic tree and matrix of differences and similarities of the sequences were plotted.
Based on the results of this study, the mean difference between nucleotides (nucleotide
divergence) and the total number of mutations for the studied genes among purebred and
crossbreed Sistani and Montebeliarde populations were in the range (2598-1869) and (3898-74)
. Also, conserved regions make up a small part of the sequence of genes studied, indicating a
high polymorphism of these genes and their susceptibility to nucleotide changes and mutations.
The results of the phylogenetic tree for the nucleotide sequence of the studied genes showed that
there is genetic diversity and divergence in the studied genes among purebred and crossbreed
Sistani and Montebilliard and Indicus populations. The numerical value of the dy/ds ratio for the
studied genes indicated the positive selection for these genes.
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