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Table 1. List of genes with different expression in Chollstanl and Holstein cattle
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ENSBTAG00000001785 TGM3 13:53261634-53304213 0.00005
ENSBTAG00000004322 FOS 10:86883738-86887169 0.00005
ENSBTAG00000007101 F3 3:49110155-49121034 0.0001

ENSBTAG00000007296 - 1:82549641-82550013 0.00005
ENSBTAG00000010069 EGR1 7:51438726-51442500 0.0001

ENSBTAG00000011161 - 8:38683732-38684116 0.0001

ENSBTAG00000012046 JUNB 7:13851130-13852933 0.00005
ENSBTAG00000014332 - 5:99647122-99701630 0.00005
ENSBTAG00000016688 - X:66722398-66723397 0.00005
ENSBTAG00000017448 EFEMP1 11:38338743-38408288 0.0001

ENSBTAG00000018506 - 5:58013469-58014035 0.00005
ENSBTAG00000020350 DUSP2 11:2250454-2252492 0.00005
ENSBTAG00000021166 FAMT71A 16:72811910-72814133 0.0001

ENSBTAG00000027787 - 18:65621141-65621509 0.00005
ENSBTAG00000030735 COX7B 7:42303402-42303827 0.00005
ENSBTAG00000031458 - 4:101019787-101021837 0.00015
ENSBTAG00000031814 SDS 17:63302946-63311098 0.00015
ENSBTAG00000032308 U1l 3:21433393-21433557 0.00005
ENSBTAG00000034170 DYNLL1 20:11746000-11746270 0.00005
ENSBTAG00000034824 - 20:2680573-3054892 0.0001

ENSBTAG00000037147 U3 20:64476312-64476463 0.00005
ENSBTAG00000037600 RPS15A 8:84843153-84843546 0.00005
ENSBTAG00000037778 CXCL3 6:90811061-90813079 0.00005
ENSBTAG00000038064 - 2:11700813-11701755 0.00005
ENSBTAG00000038411 - 8:62722029-62722587 0.00005
ENSBTAG00000039813 GZMB 21:35135770-35137852 0.00005
ENSBTAG00000043545 - MT:5686-7299 0.00005
ENSBTAG00000044208 DUSP4 27:24815380-24828237 0.00005
ENSBTAG00000045497 - 21:66764060-66764393 0.0001
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ENSBTAG00000047277 PNKD 18:46516556-46516985 0.00005
ENSBTAG00000047354 - 5:32529438-32529956 0.00015
ENSBTAG00000047766 G0S2 16:75539495-75540404 0.00015
ENSBTAG00000047966 - 16:6155902-6156793 0.00005
ENSBTAG00000048102 - X:143736737-143800954 0.00015
ENSBTAG00000048172 ZRSR2Y X:142664999-142690152 0.00005
ENSBTAG00000048229 TPT1 25:1394200-1436118 0.00005
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Figure 3. Diferential gene expression in each of investigated breeds


https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%DB%8C%D8%AF_%D8%A2%D9%85%DB%8C%D9%86%D9%87
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%DB%8C%D8%AF_%D8%A2%D9%85%DB%8C%D9%86%D9%87
https://fa.wikipedia.org/wiki/%D8%A7%D8%B3%DB%8C%D8%AF_%D8%A2%D9%85%DB%8C%D9%86%D9%87
https://fa.wikipedia.org/wiki/%DB%8C%D8%A7%D8%AE%D8%AA%D9%87
http://dx.doi.org/10.52547/rap.11.28.121
http://rap.sanru.ac.ir/article-1-1071-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOI: 10.52547/rap.11.28.121 ]

\\rg

RNA-Seq (sleosly jl osds ooy (slopap 3 Slos guwyp

))]9,0 el sl asuie oS ssboled ol o
L Uniport cols o Jgl jlisle glp oad S5 5 Slae
lie lausyn glp PDB colw )5 sad S5 5,Sles
S (63,90 3 ol )] o ol calis cleds oS LSS
oAl (g oSy UNIProt colu )d iy slp (0,Ses
4 olg e PDB SOl p alie piisy duslio b dg
Uniprot cole ;3 Jle laisds Do ongn 2,les
G VE T ANY F (loopbyn b i oSas Jol jislo
2 alie o iy 3 Slee  Jg cul o asuie VY
Y Jodo 5l a5 jebilen .l sl s PDB colu
2 odd <l sla g cpl 5l 250 Cudids il asuiie
N NY Gl gy 4 aS 1,5 0 )8 oY 0 edlgls
S Sjleay Al bgye ¥gVY AV AV 4 SA
5 5 93 el ) s Slas oS plagf pow G Lo yE
T Ooped s Yoyum glag il 4 baje A5 e
Lo ol g agin) waali ;20 9 W & AT (T
J3d RNA (iolyg 10 Y8 ojless (puligy 5 aisly cdbo

Table 2. Identification of proteins found in this study

oy ob Glis 550 (sl e 5 (GO) o cumle LI
ool sl &5 (gysbay taldlco 2550 yame Voo
Jl o) im] ool & prio (sloens >
oS0 b ye (ol 28,5 )5 der 5 (sl prane g (9l
P Sl G5 g Glew 4 Cuglis alisie olaw pd Cul
ol dlas 5 sl 423 2B i) 5 sl el
3 s ol 5l ol s 8.8 5 tmgy ol e
OlFe sl SliadS N5 55 el 4 bgye sl oo
S5 Ol 2 ()l g mmdil L9505 9> 85 dons
S ol (glan 4 Conglie 5 ()l Jood b Laye
Sbdlp gy Cuenl p (Jd> el ol s e ol ],
ol deluol gz bl )3 og
Bl (S LG (g LS L

Jol ke e s wopy s PDB S'Y Jods o
« u.)lbu.u)9)) L Uniprot colw jl o cal (ol y&gy
025 53 ) PDB S5 jw) st pgw lils (ol
Lol o 00y )l W piigy 3 ySlas (puizmen o (Cuw!
5,Slee Uniprot cols I Job cleMbl 4 4y
SOV ot 3 oad plo syl Jobs sl

oBRgR ol )3 038 C8L oSy (Lol -V Jou>

Nu

{)“e E(?dg Idoé]nt function PDB Classification Function Uniprot
r
histone H3.3-H4 heterodimer in CHAPERONE7/ R
30 4hga 9 complex with its chaperone DAXX APOPTOSIS BOVIN Histone H3
21 1gnk 82 truncated human GROB [5-73] CHEMOKINE C-X-C motif chemokine

PROTEIN ZETA BOUND TO R18
4 las 98 PEPTIDE

17 1f3c 100
14 2y69 100
24 leuf 100
26 3ezz 99

8kda dynein light chain (dIc8)

Bovine heart cytochrome c oxidase

bovine duodenase (new serine
protease
human MKP-2 Dual specificity
protein phosphatase 4
Mouse pgp 34 linker deleted bound
28 5koy 99 with ATP Multidrug resistance protein
1A

; active catalytic core of the human
e Seri 97 | D_EQD— 0X ;%roteink DrI]Dx3h
catalytic domain of mapk phosphatase
11 1m3g 95 . p?)(f_lf o
subunit DF-assembly of the eukaryotic
27 4rnd 54 V-ATPase

22 darz 50 Gtrlp-Gtr2p coanBLexed with GTP-

3 lwqv 75
1 3040 67

Human Factor Viia-Tissue Factor
Interleukin-1 receptor complex
8 3bdw 52 Human CD94/NKG2A

34 5viq 60 TTLL3 Glycylase
Rat Liver L-Serine Dehydratase Apo
15 Ipwe 78 Enzyme
fibrillin ca2+ binding epidermal
growth factor-like domains
Ribosomal 40S subunit

10 lemn 46
20 2zkq 100

36 4yh8 41 yeast U2AF complex
FOS Fos proto-oncogene, AP-1
2 2wt 100 transcription factor subunit
13 1vch 97 The vhl-elonginc-elonginb structure
6 Svpa 81 Transcription fggtr%raﬁ]osB/JunD bzIP

Pseudomonas aeruginosa
transcriptional regulator PA2196
5 1laa 08 ZIF268 ZINC FINGER-DNA

y COMPLEX
human translationally controlled
37 yz1 99 tumour associated protein

12 3rd3 44

MATRIX PROTEIN

TRANSCRIPTION
TRANSCRIPTION
TRANSCRIPTION
TRANSCRIPTION
TRANSCRIPTION /

UNKNOWN FUNCTION

COMPLEX (SIGNAL
TRANSDUCTION /

Uncharacterized protein

PEPTIDE)

COglél’g_ﬁéLlLE Dynein light chain 1, cytoplasmic
TERLAEI\?-SrPRglé\‘T Cytochrome c oxidase subunit 7B, mitochondrial
HYDROLASE Uncharacterized protein

Dual specificity protein
HYDROLASE hosphatase
BOVIN Eif2s3y (Fragment) eukaryotic translation
HYDROLASE initiation factor 2, sulk_)uEitd& structural gene Y-
inke
BOVIN DEAD box polypeptide 3 Y-linked short
HYDROLASE pobep
HYDROLASE Dual specificity protein phosphatase
HYDROLASE Uncharacterized protein
HYDROLASE Uncharacterized protein
HYDROLASE TF_BOVIN Tissue factor
IMMUNE SYSTEM Interleukin-1 beta precursor
IM“&%QEPSTYOSJEM Uncharacterized protein
LIGASE Uncharacterized protein
LYASE L-serine dehydratase/L-threonine deaminase

EGF-containing fibulin-like extracellular matrix

Ribosomal 40S ribosomal protein S15a

SPLICING Uncharacterized protein

FOS_BOVIN Proto-oncogene c-Fos
Uncharacterized protein

Transcription factor jun-B

BOVIN Family with sequence similarity 71
member A

DNA Early growth response protein

Translationally-controlled tumor protein



http://dx.doi.org/10.52547/rap.11.28.121
http://rap.sanru.ac.ir/article-1-1071-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOI: 10.52547/rap.11.28.121 ]

A%

sobds oy Voo Sluen b5 odg 14-3-3 wdlgls
TPA: tyrosine 3/tryptophan 5 -:u&gp e
monooxygenase  activation  orotein.  zeta
spssy plo Al 5 aiL . polypeptide-like
5 (EIDBS9) 59y oyl 39y0s0 5l 14-3-3 sdlgils il

U 5> e 3 Jsbo &2l 9 Jsbo ISl il
O3 o(A) 28l Ay 4B Jsho 4352 (3,8 S8yt b
5 o5 oMbl 18l Uiprot ey oL 5 EIBGP6
GleMbl Jols agn gl gaw > bl g (eSgy
> 450 L 5, BLAST b g alSiyle)]
Sy e slaidy g <l P-Loop_NTPase odlgls )l
5 o I by 5 st Ve Slan il

S0 (S eSen Oler @b glil 5 (639)9
wSey il Ras-related GTP-binding protein A

o5 oledbl 186 Uniprot o> olSL 45 ;5 COKTLO

5 ol 0 Slgaiy Eif253Y pb oyutigy el g 2l e
oad sl Bl gaw > oufign ol slacuds,
0l ol & p gy opl ol lis BLAST gzl .l
Dlbigy g oy Vor Slued b g cunl atusly SelB

Eukaryotic sad o in ulsm & Yl ¢ Jlg Jols
translation initiation factor 2 subunit 3, Y-linked

L s o & bl 5 asb calis 6ol sla ok 53
Eukaryotic translation .55y b oy WO Slues
initiation factor 2 subunit 3, Y-linked-like
P oyl calus o565 sl s Ho isoform X1 & X2
b osSon ool Olgie olisebl 4 Soa5 ol b axs
Eyoge ol andl sy 1555 )3 9290 nBon o 9
ol i glalie gy b o)y (sytde (wyn 4 5
PRl Al 86 clagnsgy, el bl g e
2l Glialie pledl 5 Slae b ailie olod Slas (gl
by o ol o glite ame Lulyd I 5o oS
shib (o bylus e Golite cdeds b g Wilos S
Slodd Jolw i gl aSs )00 sl Sas
ol odel Cumdas glauig, Gene Antology o)y
ok > oBen VW oeSan V) ggene I &S b
OB Ol (g AuBl g 005 < B9 (11 DAVID
2 il laguiny cnl mdee ol o] o gleSed
cosie TNF o3 i yowe  aile ol poao
3555y o)l g MAPK (03 U yomus (50l

(Y Jaa) sl 5, Slas (4l

AR bl /YA oyl /o233l o ools wlidgs sloaing}s

ol dSdes amde QU boSen (o) @

Sy on pasie (pRELI 5 58> jsbar by
Sub Sl s %)) uL.) C“a‘" I dm‘ﬁ &yl ‘de\ grovan
bygo <l Sl &5 cugyls JolSS a)las ulul S0
sl gl 3 g0 Slaisy 5 Shgrge Sudp
oL 5l on JIg5 pp b & cuils sl ol oo
990 2 g S35 b )93 plofl 4 ((Aign (slaodl>
Shiciclae Jlida & cél cuns ooy 4 L
Hlosd (gilge oSG o )l 0j d929e pgif 99y
P oSy o Nlhi oes Gy il
BLASTP g 0 dub zols 4816 Uniprot ol oKL
ol Candds awyy oyl 5l e B mls g b pbl
o3 &8 (Uniprot code) G3MYI12 .59y Jle (lsisa
ey ol sl o (2U 5 00t s o] sy et
oy A oS Wb asuie BLAST I ax sl oduis
Oral-facial-digital g, L o (sl claal
S <l syndrome 1 Y-linkedisoform 1
ol o 0L slew ol )0l Sles (f5e cpl Al 0
Oy cudly )il g s gycnl I &S 2Bl oo (g 92
ol Sadcaslas )b pgi il Ko ol GIMYI2
ol sl Lﬁt'j O gl e slayina 1 5 5 Cunl
b > ey o & ol LS ay BB &S el
Al el @gdces Gl iy 290 sladshe > 3l
G3N3BSA y55gy s ol s Jlesl oo byl
BLAST pbol jl tay el 2l8iglojl (clo ooy 35
Ol €9 b latelglal g s ) &S as jasule
Tubulin monoglycylase TTLL3 .59y (sodd o
O N3 djge Cawl Jy55 5 Slues Loy A1 ]
aie 5Sen b 0f g o5 A3l e AOAONASTNL
BLAST slbool jl axy bl ccal 005 (315 o ol
sho Voo Glaen b onBgn opl A8 pasude
wSey  (Coverage=100% & Indentity=100%)
A5 ealdy L gk 4o b e (548 Cathelicidin 1
SIS, aureus 5 E.coli slasySU (g9) gy oyl o
opboide 215 30 g n cpl Gle @olas (VYY) oyl Sais
92 lp asee Oglite bld 1 (230 Mg oo SldS
a8l 5l o Sgl Cliee a5 o 390 545
bl 5l e g 39 0 oMbl 36 E1DBSY 4y
S 059 jl S (nF9n cnl &5 45 jasuie BLAST


https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_148745300
https://blast.ncbi.nlm.nih.gov/Blast.cgi#alnHdr_148745300
http://dx.doi.org/10.52547/rap.11.28.121
http://rap.sanru.ac.ir/article-1-1071-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-04 ]

[ DOI: 10.52547/rap.11.28.121 ]

Table 3. GO results extracted from DAVID for the interactive network plotted

015 sy o235 5o 4543 (6l DAVID jl o gl 5l GO gulis ¥ Jsis

Term Count % PValue Genes List Total Pop Hits Pop Total Fold Enrichment Bonferroni Benjamini FDR

bta04668: TNF signaling pathway 4 18.18181818  0.001128568 Q2KIES5, QOVBZS5, P09428, 077628 16 108 7583 17.55324074 0.086376208  0.086376208  1.193299329
bta05132:Salmonella infection 3 13.63636364  0.011331628 Q2KIES5, P09428, 077628 16 83 7583 17.13027108 0598161753  0.366092872  11.41043831
bta04010:MAPK signaling pathway 4 18.18181818  0.012940233  F1IMGUO, FIMMO08, P09428, 077628 16 257 7583 7.376459144 0.64724269 0.293424338  12.93085218
bta05323:Rheumatoid arthritis 3 13.63636364  0.014666117 P39942, P09428, 077628 16 95 7583 14.96644737 0.693328518  0.255836529  14.53579446
bta04380:Osteoclast differentiation 3 13.63636364  0.027999594 QOVBZ5, P09428, 077628 16 134 7583 10.61054104 0.896886459  0.36516167  26.05991067
bta05168:Herpes simplex infection 3 13.63636364  0.052943972 FIMGUO, P09428, 077628 16 190 7583 7.483223684 0.987115908  0.515817631  43.91510511
bta05020:Prion diseases 2 9.090909091  0.061518541 P09428, Q29W20 16 32 7583 29.62109375 0.993776198  0.515977992  49.08414157
bta05332: Graft-versus-host disease 2 9.090909091  0.080006548 P80219, P09428 16 42 7583 22.56845238 0.998732993  0.565642462  58.79123477
bta05166:HTLV-I infection 3 13.63636364  0.097212151 Q29W20, P27674, 077628 16 269 7583 5.285548327 0.999720194  0.59709165  66.28490716
bta04940:Type | diabetes mellitus 2 9.090909091  0.098154176 P80219, P09428 16 52 7583 18.22836538 0.999742615  0.562419069  66.65704241
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Table 4. BP results from the DAVID survey

: Fold .
Co List Po Po ; Bonfer Benja

Term unt % PValue Genes Total Hitg Totgl Engﬁthm roni minJi FDR

G0:0010941~regulation of 2 9.0909 0.0115 P63103, 21 8 1382 164.5714 0.7703 0.7703 12.572
cell death 09091 18538 QOVBZ5 4 286 83457 83457 16289
G0:0006955~immune 3 13.636  0.0380 ngoKzlf: 21 215 1382 9.185382  0.9927  0.9149  36.240
response 36364 63792 P ' 4 06 627 27679 29073

09428

G0:0071277~cellular 2 9.0909  0.0425 QOVBZ5, 21 30 1382 43.88571  0.9960  0.8412  39.603
response to calcium ion 09091 48164 077628 4 429 01925 85366 46811
G0:0035914~skeletal 2 9.0909  0.0631 Q29W?20, 21 5 1382 29.25714 09997  0.8740  53.082
muscle cell differentiation 09091 7173 077628 4 286 48338 48132 03001
G0:0042493~response to 2 9.0909  0.0952 QOVBZ5, 21 69 1382 19.08074  0.9999  0.9214  68.694
drug 09091 94104 077628 4 534 97005 24259 97873
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Table 5. Results of the Molecular Functions Derived from DAVID
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13.6 P63103, 0.30 0.30 5.65
G0:0008134~transcription factor binding 3 3636 (;334527 QOVBZS5, 21 75 1550 f;é?fj 0708 0708 5707
364 077628 34 34 013
G0:0001077~transcriptional activator 13.6 QOVBZS5, 0.87 0.64 28.3
activity, RNA polymerase 11 core promoter 3 3636 %gfgf Q29W20. 21 178 19350 }3287013 1552 1604 9708
proximal region sequence-specific binding 364 077628 463 218 418
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Table 6. List of possible candidate drugs for differentially expressed genes in this study (some of the drugs that have

been approved by the US Food and Drug Administration are boldy shown)

Score PMIDs Sources '”t?r'%go” Drug Gene
MyCancerGenome TdgClinical inhibitor,
7 19169963 Trial ChemblInteractions binder, CANAKINUMAB
TEND DrugBank TTD antibody
23319019 23553601 Chemblinteractions DrugBank nhibitor. RILONACEPT
16122880 DrugBank TTD ai”rﬁﬁl Oi?c'f}t’ GALLIUM NITRATE

TdgClinicalTrial Chemblinterac

5
3
3 None found tions DrugBank n/a GEVOKIZUMAB
3 2954576 1431212 NCI n/a ACITRETIN
3 2350191 1331350 NCI n/a NIMUSTINE HYDROCHLORIDE
2 None found DrugBank TTD Inhibitor IBUDILAST
2 8048000 NCI n/a PENTOXIFYLLINE
2 1888883 NCI n/a NICARDIPINE
2 8370344 NCI n/a PENTAMIDINE
2 2788696 NCI n/a THYROGLOBULIN
2 3260587 NCI n/a CEFACLOR
2 8615653 NCI n/a PHORBOL MYRISTATE ACETATE
2 16389574 NCI n/a RESVERATROL
2 3260587 NCI n/a OFLOXACIN
2 12773123 NCI n/a RALOXIFENE
2 3497116 NCI n/a MAFOSFAMIDE 1IL1B
2 2534682 NCI n/a ERYTHROMYCIN
2 7523795 NCI n/a CYTARABINE
2 16815316 NCI n/a LANSOPRAZOLE
2 7589278 NCI n/a HYDROQUINONE
n/a
2 8077674 NCI n/a MELATONIN
SODIUM beta-NICOTINAMIDE
2 8724378 NCI n/a ADENINE DINUCLEOTIDE
PHOSPHATE
2 2162889 NCI n/a HYDROCORTISONE
2 9342951 NCI n/a LITHIUM
n/a
2 2686646 NCI n/a VERAPAMIL
1 None found TTD Antibody AMG-108
1 None found DrugBank n/a VX-702
1 None found TTD n/a CELASTROL
1 None found PharmGKB n/a MEDRONIC ACID
1 None found TdgClinicalTrial n/a DIACEREIN
one foun arm n/a
1 None found DrugBank n/a BELNACASAN
1 None found DrugBank n/a TALMAPIMOD
one foun rugBan n/a
3 17139284 17016423 DrugBank n/a CHEMBL384759
rugBan n/a TGM3
3 17139284 17016423 DrugBank n/a CHEMBL283807
rugBan nhibitor
2 2119237 NCI n/a THROMBIN
2 9661997 NCI n/a PILOCARPINE
2 11301212 NCI n/a BACLOFEN
n/a
2 11336444 NCI n/a MAGNESIUM SULFATE
2 15773551 NCI n/a ANTIBIOTIC
2 2491749 NCI n/a INTERFERON BETA
2 8677009 NCI n/a INTERLEUKIN IBETA FOS
2 9588740 NCI n/a PACLITAXEL
2 16750178 NCI n/a ALCOHOL
n/a
2 8593857 NCI n/a DAIDZEIN
2 9187311 NCI n/a PHENOBARBITAL
2 11033072 NCI n/a URSODIOL
2 11680511 NCI n/a BROMOCRIPTINE
2 8301097 NCI n/a NIMODIPINE
2 10592235 DrugBank n/a CHEMBL377956
2 10592235 DrugBank n/a CHEMBL209022 F3
2 10592235 DrugBank n/a CHEMBL204997
2 9024781 [¢] n/a DEXAMETHASONE JUNB
2 10592235 DrugBank nia CHOLIC ACID COXTB
6 o tao e aaed DrugBank Cofactor PYRIDOXAL PHOSPHATE s
4377655 14688104 17139
6 284 17016423 500557 DrugBank n/a SERINE
2 12210718 NCI n/a DEXAMETHASONE
1 None found Guide To Pharmacology Inhibitor CHEMBL357080 GZMB
2 15262975 NCI nia FLUOROURACIL TPTI
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Abstract

This study was performed to determine the digital expression profile of different genes
expressed in Holstein and Cholistani breeds as well as to evaluate the performance of predicted
proteins derived from differentially expressed genes between these two breeds using RNA-Se
data. For this purpose, the whole mRNA sequence for a blood sample of American Holstein an
Pakistani Cholistani cattle populations was obtained and by sequencing and locating RNA-Seq
reads on the bovine reference genome and determining the digital expression profile, the
differentially expressed genes were obtained. The results of this study showed that there were
24616 genes and 26716 isoforms on the transcriptome of these two breeds, out of which, 41
genes were identified with substantial and si(?nificant differential expression (P <0.000015). It
was also found that approximately one-third of genes whose functions is altered accros two
breeds, encode hydrolase enzymes, five of the predicted proteins, FOS Fos proto-oncogene
roteins, AP-1 transcription factor subunit, the vhl-elonginc-elonginb structure, transcription
actor FosB/ JunD bZIP domain, T yeast U2AF complex pseudomonas aeruginosa
transcriptional regulator PA2196 and zif268 zinc finger-dna complex that are involved in
transcriptional regulation and RNA editing. Investigation of network interactions between
predicted proteins from differentially expressed genes showed that predicted proteins are
involved in different pathways such as TNF signaling pathway, Salmonella infection, MAPK
signaling pathway and rheumatoid arthritis. Overall, these two breeds were found to be well-
adapted to environmental conditions due to different environmental conditions and evolutionary
distance and this coordination at the molecular level of the expression of specific genes was
found in this study. One of the reasons supporting this is the greater role of the immune system
in the Cholistani breed due to its higher exposition to contamination than the Holstein breed that
led the expression of bactericidal proteins (Cathelicidin 1) was up regulaged, as a result, the
activity of the immune system might be improved. The study also found that the IL1B gene had
the highest degree of gene-drug Interaction with Canakinumab drug.The results of this study
indicate that in breed comparisons, a close look at the activity of proteins produced by different
genes could better explain breed differences at the molecular level.
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