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Table 3. Percentage of different bases in four loci gene associated with immune traits in pure Sistani breed and its
crosses with Montbiliarde

CCLE 55 olSyl>
093l 2oy (o 40)d (R Moy OlsS o) ~
5l5 Y- VEIY e sl b 2 e
YolY /A /A Yoly Sl alls
yoly YA VA yoly 3ly Cige g Sl aiseel
Yoy /Y YYIV Yol I oSike
RGSL 55 oS>
vy Yo/x Va/¥ YY/¥ oSl b gy
Y/ YAIY WA YY/Y i alls
Y'Y/ YAIY W/ \A7A1 3lly oge g (i diseel
Y/ YV/Y /A Y\/$ IS oSile
CXCR4 5 olSl>
YY/5 LA e \7Ad ool ool 22y
Y¥ VA Yy YA/Y Sl alls
¥ TV/A Y/ Y 3lly oge g (i diseel
YY/a (oAt YY/E YV/$ S5 oSle
VWF 55 ool
VAR YAIY ANV \RIAd oSl b gy
Yo/A Y¥/0 Yv YVIY Sl B
Yo/A Y¥/0 Yv YVIY 3bls e g Sl aiseel
Yo/A YY/5 YAID YAV JS ke

1- Bos indicus



WA 3likacise 5 i ael g (Al SlF Sogl G el gusly b sy o} (S5 glis U]

locuwsi) oyl ,> 452816316 ISous .lasl
g dwgs )3 sl gea ) Wl oo g 2)> i
(Vr) 2l andls (G Tioygp Cighe 3 ob g (ol

b cds OF Juls jb cas A L CCL5 o5 Jlss
Ldg JSdin ol VY 5 odbeS o L g dlold
AP 98 s 3 CCLS (of sl cashle 93 (izen
Jols laeishle 5l osel Cossas 38l55 5)90 Jlg5 (slgime
Cp i 2o )3 YVIV (pod 2o yd YVIY sl duoyd ¥4 /0
ol 55 Kl Jlg e owlsS sy YOS
YL (e & g ONY (5l g (njgiew ggeone
IS «igrten Ngn dw (i Cledy (1S 9 (pjgie
lie 3 CCLE 5 5l anb ol clasbes Lol Lolss
2 5) e 5 SO {7 Jyi2) o iiasr Jse
dulie 3 CCL5 5 5 (abbcslly ololis 4 (sladllas
2 iy g 2 0391 5 pllo lig 238 G o g ol
3 3 o5 onl il (0.1647 C>T and g.1804 G>A)
lacudgigy cul &5 03,8 ()15 5 625 lulid ey
035)] 5 ol €L )3 @3 p0 CCLE b aulio 5 (5,8 ol
@ sl adlae > (¥) ghKen g oSl )y liny 2a8
03 slS 5 SO S w9 S S o LS o0y 0
S 155 Lol byl by, (-28 C<G) CCL5
2w jor g S e SO ISS da ol o (b))
D)l 0559 s

oSl V¥ Gl cds WeF b L CXCRA 5 olSyls
ol L;_l);. W 0ddbeS o3l (gl Sl VEAAY 5 IS s
wxpel g ald S5 g Cumex 3 Gushle 90 55 0
YV 5 cpjgiom doyd VYIF (puesd duopd YVY oyl
9 093l plie 35 05 ol 2 (Y Jgie) W39 (leS o>
Slyiee &5 91 (njgie 9 0815 Egene I SYL (ress
boawolio o 0 ol 0 SYL (S5 g95 LYs  (S
05 9y S gladlae Lol g sl ple
Mo S, w5 pbul (YY) Ly CXCR4
o) sl WA (4988 15152228014 (CIT) (o592 9585
ormen 5 IV g I Jolia b S5 ais oyl &S wis,8
2 Caol LI e by o (g9lad sae o il
SS9 ST ISS din bl gy 4 %0 ladllas
bl > g olosw L CXCRA . (r52228014)
gaw 2 0f ol J1 Vb ple & 838 (B)l3S g asly
O P9 ) 3539 dinw odgll il > MRNA 5 gy
blo)l 152228014 ISssix 929 9 0 cnl VL ol
(¥+) 2,00 593

(&5 ol Yl a5y Jg 4jp b adlas cpl
Sl u)/u.o.{ 9VWF Oy R JSwJ.o oKl sl O3y
&5 oKl a5 lols CXCRA o5 p» JSisas oSl
Sy oSl YA Lols ol cn AFVY b L VWF
8 0 o lp Dy eddeS wdb Ll Kl FOF
Slbacige aeel 5 Sl S 5 Cumox 53 cuighle
osd 2u0yd VYIS ¢ opinl o )3 Yo A Jolis 48 del sy
(Y Jsda) B3 (0ileS o pd YAIY g (pyjeiow duoyd YA/D
5 Orisiee dlie 0f ol Cusl pasule &S jglailen
Ohen 5 S5 39 (e 9 (3] gg00me S VL 1S
SRS PSS sl ISy &5 wdg o331 gl (0+)
03,5 (155 1 VW (5 el )5isese 42U 5> (SNP)
235 lolid oF cnl sl ) SNP e sty ol
S5 ela 55 kol 1B dw ol 0l et 18]
L (-1185A/G , -1051G/A~123CIT) (aisiSs
S5 gbsme Lo Lawdly ;3 W o5 oo gk
(Y- X5)

b iz ol 5l (Ko 3 o cunl o (315 Gizen
b b ssbar AA (dlacsSyjsen (1185A/G)
95 o3 bls)l ) Lwdly 3 VWE 5 (VL g
AG (lacsSyjopn g ghaw (nyieS GG (lawsSyjsen
Glasdllas 55 (Y8) 35yl Lewdly 0 1) VWF I lawsio pdow
g5 o> Slon b W 05 (IS0t e b5 oS00
SSBL o 45 AS pasuie 9 C8)S )5 (cw)p 390 Jol
sev5 bl Lawdly ;3 VWWF by zobw 5 Thr789Ala
S5 we |(Ve) hles 5 wgle (Fe) 3
~WAY) 459855 cundse 0 VW () el |) sty
o S fosne bl5) 85 535 S 5 555 <5 (M)
)l 3929 lawdly VW (5 ol gshaw 5 (ASSa 0l

Cix WA Job L RGSL 55 ool JIg 4jo0 L
ompf odls dl)b oKls ¥ 9 wa:» Kl YVA oL
Coxed 10 cadshly 90 35 HShe olls ;0 ud glwlis
15 oanlte 3)llocige atsesl 5 Lalls b 3 oS
203 WIA ¢Cyanss 3o yd YYIY (oyid] do 3 ¥YIY Jolis a8
PVl (Y Jgia) 39 (ilsS op> VP 5 (i
5 03b 0)F ol S5 €5 oognlete el e 5 o0l
& ord el (plS g njgiew Egeome 390k (e
2l 4l (Vb (S g95 5 Y 0f nl 22 e
S PSS ladSinn b)) ey 4 Gladlas
L IL12A 5 (rs17810546) 4 RGS1 .5 (rs2816316)
e Sy b pladl 3 Sl (ilon 4 Ml s
Log BB anlgs a5 65,8 515 ol (VA) wb 4l
C WL L) s Sl sjlow 4 Ml jlas als” ¢l
ses iliél 4 152816316 cuseilSecSS IShuis )
1517810546 (casstlS 6cSs JSsnia 5 G T L S

1- Single Nucleotide Polymorphisms



wa

Voo Sl /YN o)lesd [emdjley Jlo ol @lades (sloeimgs

Lu—l Wi 9 u;w ua.“> JI)A ).) @Nl Slas l: ]a»).a L&") DKAB )LP ‘5.&.’92[59: le L;vl}ub ..\.o).) )Aslb .))91)4 -¥ J9J>

el Jho bl 3)Llocsge

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.
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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

crosseswith Montbiliarde
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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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