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Figure 1- Electrophoresis of amplification products of the 457 base pair regions of the MAP4K4 locus

in different samples of Holstein, Sistani, and SistanixSimmental crossbred cows
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Figure 2- Primary sequences of the MAP4K4 locus in pure Sistani, Holstein, and SistanixSimmental
crossbred cows, which were identified and removed as low-quality regions in the initial and final regions

due to the lack of distinct and overlapping peaks.
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Figure 3- Part of the FASTA file containing all samples with an approximate length of about 420 base

pairs.
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Figure 4- Results of before (A) and after (B) pairwise and multiple alignment using the Clustal-W
method of the MAP4K4 gene in Holstein, Sistani and SistanixSimmental crossbred.
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Table 2- Distribution of polymorphic regions among amino acid sequences along the 125-amino acids
length of the exon3 of the MAP4K4 gene in Sistani, Holstein, and SistanixSimmental crossbred.

(Amino acids polymorphism sites) sawlgiel Kooz s Breed o Ligad o las
Indel73 SNP53 SNP45 Indel8 SNP7 SNP5 Sample)
- P T R Q A Holstein AJO01
G ) ) R Holstein AJOO2
- B Holstein AJO04
G B Holstein AJO06
G B Holstein AJOO7
G B Holstein AJOOS
G B Holstein AJO09
G B Holstein AJO10
G _ Sistani AJO11
G B Sistani AJO12
G R ) ' Sistani AJO13
G G ) ' Sistani AJO14
G B Sistani AJO1S
G B ) . Sistani AJO16
G ) ) R R S Sistani AJO17
G L A R ) . Sistani AJO1S
G ) R ) . Sistani AJO20
G A - ) _ Crossbred AJO21
G B ) . Crossbred AJO22
G B ) S Crossbred AJO23
G B Crossbred AJO24
G B Crossbred AJ025
G R Crossbred AJ026
G R Crossbred AJO27
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Table 3- Types of amino acid polymorphic regions in the third of exon sequence of the MAP4K4 locus in Sistani,
Holstein, and SistanixSimmental crossbred

Sldg Ol pis Soumloial VYO Jsb jo Cundge e,
Description Change Position within 125 amino acids Number
Alanine to Serine A<S 5 1
glutamine to arginine Q<R 7 2
threonine to alanine T<A 45 3
proline to leucine P<L 53 4

cbla> ddhie S Wlol g B> ((ISows  2lg a4 azg L MAPAKA 5 pows 9557 5l (o5b <o YVO Job )0
ailodile oylol jo adlol g B> da g aile oSS Jalge 51 iU Ol s 51 aS 058 )3 oamlice 55L cix VPA Jobo 4y 00

(F JSs)

Conszerved Hegions

Dynamic Defined Parameters given the observed 5:
Minimum window length. MWL: 168
Conservation threshold, CT: 1

[Region: Start-End Conservation Homozigosity  P-value]

Region_1: 159-375 17000 15000 050126

GGTCCTGGGECACGGGTTCTGCCCCCATGTCCCCCTCCCTGCTCCAGCGAG
GACCGCATGGACTCCTGCTGTAGGGCACATCTGCCAGGACAGTATTTTGA
GGCTTTGTGTGTGTGTGTGGTCCATTTCTGCATCAGCTCTGTTCTAAGTE

AGGTGCTGCTTTCAAGGTGGGAGGGGTCACTCTCAGGCTCAAAAATTTTT
TTGTCCCAAGTCAGTTC

(Pl g ;0 MAPAK4 (5 ol lor duw (49551 suai gilS 95 Lo g (ot 59 ool cblis (oo 1gi -F S

Figure 4- Conserved regions among the nucleotide sequences of the exon3 of the MAP4K4 locus in
Sistani, Holstein and SistanixSimmental crossbred
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Table 4- Substitution matrix of nucleotide sequences of the MAP4K4 locus among all populations
using the maximum likelihood method

G C T A
38.5 3.69 3.21 - A
3.86 6.88 - 2.27 T
3.86 - 5.98 2.27 C
- 3.69 3.21 22.56 G

slasl .l ool @311 & Jgaz jo plicdes slogls o ;0 MAPAKE 5 slo Jlg ablas o Jln! il jw il
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Sl wivg sl 4 GlsS @ by JUl (il wops (S 5 GullsS & sl o Ja il
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Table 5- Substitution matrix of nucleotide sequences of the MAP4K4 locus among Holstein cows using the
maximum likelihood method

G C T A
9.86 9.46 8.21 - A
9.86 9.46 - 5.8 T
9.86 - 8.20 5.8 C
- 9.46 8.21 5.8 G
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gy yaie Qo) VIOV B Y/ o atels jo oablis il



' )52 5 S 5 atlex 59l 5 I 50 (S sleily ly lolas

10 ) b Gl 5o s 30 MAPAKA 35 olSalr s silS g3 (sla JIgi (o305 s yilo = g
‘SQ.LM)Q

Table 6- Substitution matrix of nucleotide sequences of the MAP4K4 locus among Sistani cattle using
the maximum likelihood method

G C T A
34.13 3.34 2.92 - A
3.51 11.91 - 2.05 T
3.51 - 10.39 2.05 C
- 3.34 2.92 19.94 G

SV Jgor 5 Jtiona Gl aidecal slagls (o s MAPAKA 5 sla JIgs (oablis 5 il (otilr o 5le
olas bl sl giils g0 g yhd z)5 slacl 4 u.lLa._,l sle gl oaums las Sy g yhd o slael .l oads
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Table 7- Substitution matrix of nucleotide sequences of the MAP4K4 locus among SistanixSimmental
crossbred cows using the maximum likelihood method

G C T A

43.9 4.3 3.74 - A

4.5 0 - 2.64 T

4.5 - 0 2.64 C

- 4.3 3.74 25.74 G
Sasual 5 Gl nliile glocurer G 0 1) Gb y JEl Sl eyl aoys A Jsor
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D93 (AYYIFY) Sl Sz 40 gy o o0 yiaS 5 (LFFIFY) cpliida
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Table 8- Percentage of transitional and transversional substitution types among Holstein, Sistani, and
SistanixSimmental crossbred populations at the MAP4K4 locus

bl il sy Sl psils asye Coros
Transversional substitution Transtional substitution Population
23.63 76.37 Sistani st
66.67 33.33 Holestei luals
30.36 69.64 SistanixSimmental crossbred Jtis X Sl disuel
26.08 73.92 Total Js

Slositl 5 Sl pliile Gike Glacerer om > MAPAKA 5 olSle il slaJls s

w)w w‘ﬁf )L: 9 ‘-,,_)‘9‘)5 o )0 u.:,..of L)"’hﬂ )L> l&w ’aLo.) O ° L 00 00)51 1 J9~.\.> B JMX@M



VY \F. ¥ ")t;.,...;.ls' Y O)Lo..i} D oyg0 “n\o L5°‘33“€3C>L"“"1'7“

9 plids g Gl (AL Ggls (s MAPAKE S5 o0l o iS5 sla Jlsi (Slgly8 wuoys -4 Jgur

Table 9- Frequency of nucleotide sequences of the MAP4K4 locus between pure breed of Sistani and
Holstein cows and SistanixSimmental crossbred using the maximum likelihood method

;b glsil .

Different nucleotides co
G C T A Population
29.68 28.29 24.69 17.34 T
Sistani

29.58 28.38 24.63 17.4 o
Holstein

Laaiseal

29.64 28.34 24.64 17.38 :
Crossbred

29.64 2833 24.65 1737 ener I

Total population
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Table 10- Transitional and transversional substitution coefficient at the MAP4K4 locus in Holstein,
Sistani, and SistanixSimmental crossbred populations

R) (oablis &y i 35l o

Transitional to transversional Population
substitution ratio (R) P
3.01 Sistani Sl
0.50 Holstein  plele
2.01 SistanixSimmental crossbred JlosowX Sliws aual
4.01 Total population ceses> IS
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Table 11 - Estimated average evolutionary divergence on MAP4K4 gene locus sequence pairs between
and within Holstein, Sistani, and SistanixSimmental crossbred

Crossbred Sistani Holstein Population
0.0007 0.00063 0.000 (0.000) Holstein ptuils
0.0010 0.0024 (0.0012) 0.0012 Sistani st
0.0023 0.0013) 0.0022 0.0011 SistanixSimmental crossbred Jiis X Sl gloaise
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Table 12 - Average genetic divergence or evolution between different populations of Holstein, Sistani
and SistanixSimmental crossbred at the MAP4K4 locus

(5.€) & bl (sllas @) (S5 3,85 ol
Standard error Average genetic diversity
0.00006 -0.0001 Average diversity between populations lacoxes (s 5,85 uSlo
0.0008 0.0016 Average diversity within populations lacoxes> J3bs 5 Sike
0.0007 0.0015 Average diversity of all populations lacores> JS 5,8 nSiba
0.049 20023 Coefticient of evolutionary differentiation LS5 5l o o
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Table 13- Analysis of deletion and addition regions of MAP4K4 gene locus sequences in different

populations of Holstein, Sistani, and SistanixSimmental crossbred
Changes due to deletion and addition asls| g Bi> alawly 4 &,

4 The total number of deletions and additions aslal g Bi> g485 JS sloss
1 Average event length of each deletion and addition aslsl § B> o slayg, Job lawgie
1 Average length of deletion and addition site aslsl § Bi> 4>l Jsb lawgie
4 The number of haplotypes caused by deletions and additions aslsl g i 5l 56 Cosglyle slass
0.308 Haplotypic differentiation of deletion and addition site aslsl g Bi> 4>l owishle §,a
0.409 Divergency between deletion and addition (ki) (ki) aslsl 3 B> 5,45
0.001 Divergency of deletion and addition per site (Pi(i)) (Pi(i)) coluw o 5l 4 a8lsl g Bi> 5,85
- 1.69 D Tajima Lt D
0.1 not significant P-value
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Table 14- Analysis of polymorphic sites of MAP4K4 locus sequences in pairwise comparisons of
different populations of Holstein, Sistani, and SistanixSimmental crossbred

a4l S slaws
ealens abics Lo J5 slass )
A gilS g5 ol Lo s .
SaslSy o T boier Jssr lass )
Nucleotide ’ The total Total Lges T
diversi Average number of number of Population
1versity . . number of . Number
different nucleotides . polymorphic
mutations .
sites
0.000 0.000 0 0 8 Holstein plils
0.002 0.889 4 4 9 Sistani sl
0.001 0.471 4 4 17 Total Js
0.002 0.889 4 4 9 Sistani sl
JlstogX Gl sla WSl

0.002 0.857 3 3 7 SistanixSimmental

crossbred
0.002 0.842 5 5 16 Total Js
0.000 0.000 0 0 8 Holstein plls

JliarX s (slo az, {

0.002 0.857 3 3 7 SistanixSimmental

crossbred
0.001 0.400 3 3 15 Total Js

dn/ds (93551 Comd b (2 Sl Wy (2L
35108,55 sl dslginal [0 (6w 4 Sl 4 Cond (AN) Wiloods duwlgial sl 4 e o5 o i 5 s
@ 90 duslie 430 ol o oo lis iises JolSS Wy, 1o (crmds Gl i saips lis oS aib co pas i «(ds)
Lol 0 03,51 VO Jgu 50 JlicersX gl o asual g Sl (pliids ale sbbcaras o b g5 590
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Table 15 - Natural selection index or synonym and non-synonym replacement ratio (dn/ds) in pairwise
comparison of animals in different Sistani, Holstein and crossbred populations

dn/ds dn ds T
Population
1.15 2.65 2.29 o
Holstein
1.01 2.51 2.48 =
Sistani
FYvESN|
0.93 2.67 2.86 -
Crossbreds
0.95 239 251 Corez J§

Total population
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Table 16- Average effects of breed and polymorphic regions on milk fat percentage in Holstein, Sistani
and SistanixSimmental crossbred (%)
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