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Article Info ABSTRACT
Article type: Tntroduction: Bovine Leukemia Virus (BLV) Infection IS more common In_ dairy
Research Article cattle herds. The main cause of leukosis is the disease that leads to the creation of

cancerous lymphocytes in different organisms of the body and affects different
species, inCluding “cattle. This disease reduces milk production and causes
reproductive diseases, and finally the removal of infected animals. Due to trade

Avrticle history: restrictions and deaths caused Dy lymphasarcoma, it causes direct economic
Received 26 June 2024 losses, which is also related to the decrease in milk production and the increase in
Received in revised form the elimination_rate, No treatment or vaccine is known far this disease so far.
18 Auqgust 2024 Thergoreﬁsu{dymg the ?erhqmlc re t|onst_rela1ttﬁ_d tdo_ susceptlgnny ttq BLV |nfect|or%

can be effective in controlling and treating this disease and genetic improvemen
Accepled 2 September 2024 of animals, This research a?med to perl%rm a whole_gen%m-wde :Essomatlon

Published online 30 September 2024 study (GWAS) stU{:i)/, of cattle to identify genomic regions and candidate genes
associated with BLV infection. . )
Material and Methods This study was conducted using Holstein cows that were
naturally infected with BLV. For this purpose, blood samples of 150 Holstein
cows In an industrial dairy cattle farm in Isfahan were collected, and DNA and
serum of them were extracted. The preFare_d DNA samples were genotyped using
k30 microarrays (SNPchip30k) (bFY Illumina). Quality control of sequences for
rare allele frequency components (Pwar < 0.05), rmissing genotype (Pmino > 0.09),
genotyping rate (Péeno > 0.05), and Hardy-Weinberg equilibrium (Py.w < 1x107)
and significance test was performed by PLINK software. Analysis of the ontology
of genes was done by the online database https://mwww.Uniprot.org and finally, the
cF))nA R}_?%YEdngram of genes was drawn and analyzed by the “online database

Results and Discussion: After control analyzing, 145 cows (77 cases and 68
controls% and 22868 markers were left for Turther analysis, finally 8 markers
higher than the significant threshold were identified, and most significant markers
were located on chromosomes 17 and 21. Usmg ensemble_sites and genecards,
genes associated with significant_selected markers were identified. The most
important of them were GRK4, TP53BP1, SCAPER, GLRB, PDGFC, TNIP2,
PSTPIP1, CEP350, MR1, TOM1L2, SREBFI, COPS and TNFRS13B. Gene
Ontology c(1(30) analysis_showed that these genes are mare involved in protein-
codingand play a role in regulating enzyme activities, intercellular. e_xchan?es,
DNA" stability, calcium activity, nhervous system, and lipid activity. Also,
according to other research, these genes played a role in cases such as infectious
poison lésions, subclinical ketosis disease, BCS of cattle, fatty acid metabolism
and fat deposition, various infections such as mastitis, and In meat traits and
muscle stiffness in beef cattle, It should be noted that some of these genes were

Keywords: related to the pathways of innate immunity, humoral immunity, and cancer
Bovine Leukemia tumors. . . ; -

Genotype Conclusion: Therefore, it can be concluded that whole genome wide association
GWA study analysis as well as gene ontology analysis_to identify genomic regions
Lymphocvte related to viral infections such as leukemia can e effective in designing treatment
SKIPp Y methods and prevention methods and in choosing Genomics and breeding

programs in Iranian dairy cows.

Cite this article: Arjmand Kermani, F., Moradi Shahr Babak, H., Shahr Babak, M., Mohammadi, H., Jvan Nikkhah, M., &
Doosti, Y. (2024). Genom-wide association study to identify the loci related to resistance in Leukosis disease in lranian
Holstein cattle. Journal of Animal Production, 26 (3), 219-232. DOI: https://doi.org/10.22059/jap.2024.378583.623799

¥ © The Author(s). Publisher: The University of Tehran Press.
@c‘%).% DOI- hitpsUiior ora/10.22059/jap.2024.378583.623799 Y



mailto:h-mohammadi64@araku.ac.ir
https://www.uniprot.org/
https://doi.org/‎‎10.22059/jap.2024.378583.623799%20‎
https://orcid.org/0000-0002-9111-1835
https://orcid.org/0000-0002-6680-7662
https://orcid.org/0000-0003-1560-7641
https://orcid.org/0000-0001-7333-2098
https://orcid.org/0000-0002-9406-1343
https://orcid.org/0000-0003-2895-7069
https://creativecommons.org/licenses/by/4.0/

\Fey ).ub: ‘Pg 0 lo- i 9 St 0590

TYAT-44Fx :J;{/u‘r{td d Iyt ily
# ”

Homepage: https://jap.ut.ac.ir/

i

39 3959 S low b b o (S s> Sl Cg2 pgi ) S5 gy axdline

Ol 91 ldd sl gy

| "0158 il 50 | ©gd0m0 (o | TSl e (53150 oma | XSl yoend (5310 e | | SloSitke f 3,8

1. .
9 oY

arjmand.farnaz@ut.ac.ir :aeblly .ol ul S (s o&isly Laub mlie g (£5)5liS ud p (65)5LiS 0SEild ¢ pold pole 295 .
hmoradis@ut.ac.ir :aebL], .yl p! S <)l e5 ol auds wolio 9 (65)9liS Luad s ¢(85y9liS 0dSKuiild ¢ ol pole 09,5 ¢ Jotms oM 55
mMoradim@ut.ac.ir :asbbl, .\l ul S ooyl o5 olKuisly aub @lio g (5559UiS™ dys 6 jyalisS 0aKiisls ¢ sold pole 09,5

javannikkhah@yah00.com :asbL1, .ol ! dals ¢l o5 olKaisls ¢yl Mallipe usdyy «(55)5UsS 0aSiils ¢ gal pols 09,5

¥

Y

h-mohammadi64@araku.ac.ir:asbbLl, .\l ul STl STy sl8isly ( anb wlio g9 (655LiS 0aKuiily (old pole 09,5 ¥
D

5

y.devisty@UL.ac.ir :asbbly .ol ! )8 o)l olKisly (ands wolio § (65y9liS dys «(55y5liS 0aSLiily ¢ ald pole 05,5

2SS

Al OleWb!

S acadgione Jbay 5 il g0l (568 SdlS 1 St BLV) o (samg) ogg Cishe
9 065 Mg LIl iz er o 2950 et (LBl (sl 5 sl S logt) I (S jagS po
lolid 1y (GWAS) poi5 JS plags adlas imgly ool Jl i A3l oo Lasiye o Bl £5 il
) ol (gl 5l o3lizl b e ) 29 BLV &y cigie b Lagyo lylS’ (slas o (oo 3bobie
J S orlule g5 oly V00l gl 28)S plosl wing, 0ad 039l BLV &y (i ysbay oS
O 23,5 pll prs 9 DNA gl g jl g oglass 53 aiged colaivel (ixto slacs)bgls
o (lposhl S 5 Lawss) K30 (SNPChip30K) (slaasly ) eslitul L oasosls] DNA (slacisas
26 Il Slgld sl pasls oluly oddois) e o, Silis ot J S 0600 iyl
Joks 5 (SPGENO-/+0) igh§ (385 5 < PMIND-/+0) s ) i > PMAF -/-0)
VR caiS S  §) e b sl PLINK Jdle s Lausgs (> PHAWAXY =) oS tlym oo
13 255 vy VT plosl 5 g e 3l 6T sl (gly (305 YYASA 5 (45 SA 5 Lo YY) 55 o,
Gl S (st o 305 &Sl o b sime il > 3] YL S0 ctin oles 3 PLINK ashy
Joslital b jls gne (o5 Blolie (Silejgilon (pyp b tdls LB VY 9 WV (slapgiges)s’ 3 3 dne
ol 0id bl Hb dxe (o) Silis b iy slay; genecards 4 ensemble Ly ol
PSTPIP1 TNIP2 PDGFC GLRB SCAPER (TP53BP1 GRK4 Lm"j Oipnke &5 LA

3 TNFRS13B , COPS SREBF1 TOM1L2 MR1 CEP350

gy Alio 1o £o5

VYL o¥ 8 Bl g & U
VY 0IVA 16 5550 & ,U
VXTSI 2wy g U

VE¥/ev] oA sl & ,B

:thj'g.)g,ls
culsl)

95 o)
GWAS
SNP

dalllas (VFoY) Gudgr ¢ iwgd 5 (g 0lgBSS lon ¢y ((ghodme oo Sl 4o (63]ye pmne b o (65150 £50,8 ¢ Slo,S ier ) 23W0]
YIV-WNR (V) VP b s i ol ol (slagls' )3 5680 (gilo b Lasipo (S5 slaolls (ololid cax peif JS i

DOI: https://doi.org/10.22059/jap.2024.378583.623799

©NOIS)

ol oKy Sl )Lis] Ao 2 gl



mailto:arjmand.farnaz@ut.ac.ir
mailto:h-mohammadi64@araku.ac.ir
mailto:javannikkhah@yahoo.com
https://creativecommons.org/licenses/by/4.0/

YV ohias g leySiian ) s/ e 35 5 loss U a0 St S0t opliolind i o337 IS sy el

doddio .
2 S35 o Saalyy (305 )y Sy Lo (69Mse) VAVY Jlo 53 cledl 13 3 st 5650 (g o
o9229) ol Jole VR Jls 53 9 (138 (b (sligal )3,k olsl sl YO Jlo )3 1 o 418 p 5o b
5w slogid camgd G980 or olite (ool b & s Lol (55 Sgzl 560 5 '(BLV) o5 amg)
2 35> woypegy DNA 5,85,ls L BLV .(Reginald, 1999) 5,5 . )3 retroviridae oslgls ;5 5 0355 59331
Jsb plos > Ylaisl 5 ond aee B (glacumsad jl o3l 13 polie casie sboxl sl b JsDNA
woyg oduiS slagylew | S s ea (Hemmatzadeh & Momtaz, 2007) sl o (3L Lol ol S5
Pl Gl Glacawgid jl olaody Sl g ord JUbguilsleSis) ol ity (slajgeg 4 poie & All oo
o g 00y o atan VF U dw ‘\JW <5 ylows digS )93 (Radostits et al., 2000) LS sbu! Calises slacdl
Sbrosé )5 g b GRS (e Cind (Y (S5 (I G e Gl g 39 dalgd Cglate Mie
.(Carlson, 2002; Radostits et al., 2007) 3445 o0 oanlise Jlw aw YU Al slaph o el o abl o daw &
Ol SSadny 9 JyiS cas @b claanin g 03,8 3yl 6)hlS Caio 4 |y aag BB (oolasdl gl s oS
Glo (lioady glacdlad (ials @iy (5l el (b e jials Jols aS (Carlson, 2002) 246 0 8o
osiano puf ool Lol il o a8 5 Jieddsr slaigilon (ili8l g e Job jialS (psS lusad 4y Mie 45
Pl 9 98 Sl ) Cadgazme 5 (Kbl lacudlie g pasiidd auia lae (iRl die Wil )l )
.(Radostits et al., 2007) 1,5, 3 (5,5 i Carat] I

2 g cdl g el el 5 00,8 1y o 30 olpl cpliada slagls j> oLl & oolaidl sla) s ST
09> lss 4 g 0dg Ciglate AlS 3 Cisas goud (Mohammadi et al., 2011) d4u o imio slassly
I Fobe b Sbgls > Cigie e rizen (SAIMT, 1384) 5> (Siwr Copde 5 (hign €5 (om0
[(Radostits et al., 2007) & (o315 Cowlue S & Wb o J e (wlod dlawlgdy a5 Cunl 039y bsS (slagls

g S ¥
203 YA, Sl 5950 4 (Sogll o> V1 oy s 52 98 WY oy b (Vo 1Y) oy lSe 5 (gdams
(Mohammadi et al., 2011) 5l plaie oM Lol (gl 4 i (ol yguiS & Comms (5w Eoud 45 L9l Canrday
J5 BT eSlsly dlge b el Gtomis oy gilutid Jold 350 slew llid g pasts slaby,
9AGID laibyy cnl (v yigly & Casl Sl (pimy g Slymsly sloposs (iSTy d3 Y1 T(AGID) (jjguindgiges]
le b g p e 1Yl

b Mol 355 4 ol ln e byl slaibey «Jose Susy G eyl LAY Jls
Sy T(GWAS) og55 JS Liwg lllas (Abdullahi et al., 2013) a3 «l,l "(SNP) (cla,Slis ;1 ealizul

1. Bovine leukemia virus

2. Agar Gel Immunodiffusion

4. Single Nucleotide Polymorphism
5. Genome Wide Association Study
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1. Gene Set Enrichment Analysis
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1. Cellular Component
2. Molecular Function
3. Biological Process
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1. Beta Defensin
2. Tumor Necrosis Factor
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