-~

WYY WA lianls YA ojlads /o235b Jlo (oob Sl (sloaing sy

il o @ilio g (55,9LS egle oSl
ol Ay Sleuingy

> RNA-Seq (gWod!d 51 auud g pions S pii g g1 3 5Kos owyyo
(HUamlS g (2 Bl 3135 (saglS

? 6 3bel Crmms o0 9 ygr b Uso ¢ yg9 S Lol oo < o5 03131 ¢ (51,85 )38 silaas
(mghaderi@yu.ac.ir, mosmos741@yah00.com : Jggue odiws3) ¢yl ! gl zawls sl ¢ ool pole 093 ¢jluiils -
ol ot o5 plas olSE1S ¢ 55558 0,5 skl —Y
o opnl Gy SR ol e wlie 5 65yliS 81Kl skl -
Il ey S Sl o bt 5 (55508 028l o oal psle 03,8 ol o5 Mol y S (6l (sgonils ¥
Ol @S (8598 gy 9 igel «liniod (lojls 58" ol pole ladiod dunsge «(555leiSTan (glbimgly iS0 (gl okl -0
WA VY 5 pmdy Foyb VAN ATV wcdl s fo,b
WO B WYY asan

FXVCES

Opeed g (Sl g cpluila 315 )3 oad by Gglisle Gagyj @338 Sl Eomed el joliiedr pola iag3
RNA-Seq (gbvodld 31 o3liiuw! b je500 D155 90 o 0o ol gl (gbdy5 51 o (o v S Cmiigp 3 Sdos o)y
9 idyed b 5 RSl Slanls 0l o o 5 pol liida s3le 95y MRNA JS Jlo5 dnlllas f 3 oo ool
2 ol gl ) (@9 Sl Eaetd w9 ol Cowniy 95 20 0535 9y RNASeq (s pidlss 2l Se
05 €Y dani o ol 51 45 W (bl 3155 93 ol gy SSuwdlyi (595 089521 TIVIT 9 (95 YETI T dlawi oo ol
s Shos o i pamw Sy gaa (p<e v+ +10) Wby Lk 1y (5,15 dxe 5 YUyl (Sl gl o5 Wd g Lol
bole slaguign doa 3l oad dur (hm SLoSon I dy90 T 9 Woysd Sl 8IS g ke 15 93 o
- oS Jole g 7if268 (59, (WSS AP-1 mmgigy Jole aslgym  elonginb LSl « FOS (454551 (FOSB/IUND omw gy
O SIS S Gl (ow 2 NyI3 GBS RNA Galpg 9 B Ol 9 (omigiy) malid j3 o5 S U2AF (omigiy)
Wilo Aliseo 5l e ;3 005 Gty ST n o B (LS od Gl glie (Slagyj 5l o (Swbe SBO 9y
315 LS L oy g oo w5y SIS wigileg, o yi,l g MAPK 230l s ¢ 2 Wigallw Chghe (TNF (230ly yuao
4 Feolpm bl pd b wildiadly o JolSS dhold 5 Ciglite dawe byl j3 (58,5 18 Cledy (LS 9 (ol 3135
BB Giags onl 53 oad il solaid! glagy; ol ol | J9N90 aw 53 Xy, cnl g g 5L
S8 Gl oS 2905 0,1 GLundS 35 3 onl gailbolw guin B A lgF o Dol o a.::;JS.:.t.ng Jo¥s 5l el
Sulwg L Caols Gl Godgn gle ol opldls 315 b dwglie ;0 JVL (Sl b a3 (385
LS g5 owl 3 Cmimed Cawl &L Wal38] ol 33 eyl gailobw Cullad as 45 9 aid, YU (4] 45 (Cathelicidin 1)
5D &S w0 olis i o) @l .y Canakinumab (g,ls b 1y g)l0—y5 Jolad as > oy i ILIB (45 o5 b
2 SNF Sl Wl oo Nigad o0 ol Cigliie (L) by & g n Cullad 4 (335 o0 (315 o SbAmlie
2D gyt ) (JoSe e

9 ‘,»s Ry 45.9& ;'0)59}.3" «(RNA-Seq ‘ww 9@ deg‘.ls dlbb)‘g

[ Downloaded from rap.sanru.ac.ir on 2025-11-20 ]

[ DOI: 10.52547/rap.11.28.121 ]

oy s 38 Slusl DNA (glial (sl yils 059y guls
sodly bz Folaw e > pgio Suily &S Cowl
Joyd Ar dgds ol oyt (gt Caumely Sl
way gy pl ol Jy @l oy P
35 pursiyy GBRNA J (o3 s (V) Sy
OB 39y Jlnl &5 wbloe (Bl Siel ©jpen
(ONAXY) sl awsl pel sl yisy ple g9y (soalas
ojon Oetie o Cul gl 4 poin Sl Comoly
Sdold Llgs o pain Sl a8 W554L op) ,» ENCODE
o Sladiej 5005 3 1) (Bly Guisd 5 i) Om
Wi sba boedd coge camly ol jle I,
@l oy Glsiear (] Cdgig) Sled b Ca Sl
sboodls )5l @al3 (V) 295 Sy &)lg5 sl 9 p o
doa I il lajlpl g JBS L gt Sl
wlad ey lopes; Sty ople )liSes

doddo
Sor e &S 2> fodmy s Soile o5 ol
Ol 22 8 (e bawg § 0950 cgid ©)g0h i
03)91 8 4 jl pie g 53 9 b o0 JHUS AS (o0 A3
Slo dnlgd (b Jldps 5 Beals Gygod 0F o )
b yadeo b Il slasysl 8 5l ookl b 0jg el (FYY)
b L;Lm)‘lbl L P9y (§OMD QS lalad ‘)'l LJ?’
29318 (o5 SBoian 1 9 Mg Heull 4 Jlail cas
I she Jus Horb (VF) g oo odlital (S5 ol g
sl bl 4 ol el Jlg cpuss 035b 3 slaailobs
Oee Bua &S Cuwl 00y aald 1y Se3ST Jlg O
Jebasgerme pj Jg gus ol jsbay ola il
9 *“5@’ SIS a9y o ol Shygge slap g
of a5 bavje Jials ) glaalle cx sl
ol Sl pljwds i85 ol i 0jl 0 x5l


mailto:mosmos741@yahoo.com
mailto:mosmos741@yahoo.com
mailto:mosmos741@yahoo.com
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 2025-11-20 ]

[ DOI: 10.52547/rap.11.28.121 ]

WY

0sSt HeShe i Gl ped oAb Gl 1) i)
92 Sl ol Bbon om 2 e SN b Clidos
@UiRg5 )l sl 03 ploxil liome & jg0a; S35
llgs 0 wSol slaodly Calises 0jg> o aSL oS
P Ooh W8S Oppo yeb glagls (e VL las)e
pLsl 5l Ban cplply scusl 0392 9l (5 Jols (58,5 s
93 cnl O 03d Ol Soglite Sl yf oy p pob gl
&»me%d\foshw;m.byblf
s 5l dels ol o (e GSgn ASerp
Ll glagyls 5l cuoyed g bl cunddy oad ol wglate
9)‘3_05 Jolas 51 ool b ons UL) gliie dl‘bdj ly

g, 9 3190
aS (V) oK g Huang glaosls 5l ¢ jimgly ol 5o
15 0ol sl Slls 5 pliila 315 clagls 4 by
gl s w905 VO plEsl 51 Waosls jl gy 93 ol (¥+)
VRV IRV PR W L o?lo o5 (5 diges Vo g cpluila ool
9 9 5 gjwodlel slpe eled dmosly A3 51
Jole g (GNU) (S35 b 3 ool ybos
Gilwoslel sl 0 plosl VE,oF asus gigsg) S oid
L fastg cwyp 4 sra cwp  bas Jols laesl
Dot e e VO asws Sratoolkits lidls
plsl (V) ¥Y,+ s FastQC lidle s b lasaly coas
Gowgd b i sla iled (ol ooy Cons iovaw A
P s geeil Ve b ablie by (cuiSy 5 cd))
g oS 1 old laggeil cnl S plodl ol Lo
sl g Slgme (JIg sl cunS Ll dile (ljla
5b Glgime (Jlgs slil GC Glgime b o slila Jgs
LSS daJlg Jsb mjg b 2 lile (N) eas ouiles
Slyme )l g9 2>l Gl & @l g (JIg o9
 0gail o domi JljBle 5 ing KT (lgizea 5 (5)g0ls]
S, b i a5 s ) 558 S alsle
gt (9ol Vo gl 9 48 pastie (283U g jew ey
sy > 5 eslital lng pl] (SigSe e e
CoaS (518558 5 lolwl cus Nlumina 1.5 1 ol
olazwl Genome Analyzer 11X (sliogh! ol (sly
905l b S oy Biome odls ilyg jl e A5
Jley b degilss Glng 5 plsl kS Gt
s po ol 8 S Sygo VY, asws () Trimmomatic
(0905 obsS) Lialpg b Blo g laygbl Gls ol
obsS slatilss (dyen Al jo g CudS (2 lagisly>
A ploxl TOpHAL2 Jl38le 5 I eolil b gy po35 59
A5 edlitwl eaS Cadyen leicdas Bowtie2 a8
9y bl Qb o pgtnSuily JSis jslated,
5 (AY Gilpg) UMD3L 2ye pgi 5l @2pe pyi)
gff 5 gtf clace s 4 AY (s Lawpdusls SleMb]
bgrpe cledMbl a4 pwyiwd Canl )55 4 p5Y 05 ool
5 by oK b oMbl daaibolss’ as Jslye 4

RNA-Seq (sboosly jl o cw s sy 3,Slas o)y

2 el i S RNA L Jlgs 5 o3 ol sloaillse,
Elgil 5l 5 uine 5 5 88> oleodly &S RNA-Seq ylo oy
Oldllae oS cul g0l Sus S wad o al)l Ko
by dse Jus slaid eSS el 1) poin Sl
WS o ade il 5oy O I (ol 2 g A0 ploxl
5 e)lse oy car RNA-SEq iS5 (1 5Y)
w55 2 ol lopdonl b onie oy gluld ale
&y ol » gl jsbay SowoMiwl &5 ool
» RNA-seq g, (YYAYYY) 20d o ooliiw] e o
A3 Oyleds b) odd (gugig) SLMRNA 5y ol
5 FSess olbbd 4 (peS1 U5 b pgte Sy JS
esiie b cbos ol 5 odlizal b ol oyl b Jlg
ABI Solid 4 Roch454 4 lllumina /Solexa ales ;|
o5l j3 gyl oyl sdes glas a5 (YD) ol
RNA- bgy 55 (7)) ol 0s bl cRNA clabas
odb SogS Olhd Gu )d (mgy) Ol ©oli SEQ
alded Giles Ol olaw o Ggled Gyseds RNA
oMo cgycnl (VD) 3980 pasuin Db Iy plina,
J ol S claad 52515 5 i 2900 8l
gl SIS oM gy Ol pin,Swil s JS
L FPKM pbay 585 (33 Jhre S L g (o8 @0
CSoilil By e cundty 5 Gly alre adls
b 0f ol S U1 ey cal b os ol
(¥¥)

Sl beS o8 sladlp ST g edg BOS s I o
o8 lapgigl plpls sl . Bos taurus saiss
iz clapyisessS o BTA29 b BTAL caiso &gty
s 5356 BTY 5 BTX sty ity Y 5 X
Cir o g poigl peigesyS cuix Yol oS pij (FO))
ol g5 gg 90 )l oud ST i pojsessS
Lide 150l Jlod 9 Lgl 51 ooyl (g slogls 9290
Y dllb9l§ ‘;9—‘.\.&@ J.A.uw d.bl.m cowlio 9 J.»lduﬁ)f
5 ail Liie Lwl Cgin 5l 5 009 Jholags wsShus]
Sslis (1) ol ol gblie > yiim gl i),
Osmen 9 2)15 3529 455 93 (pl O (2P JB (59
5 LSSl Jlie )3 Cuoglin 35 9 (Sl a5 b ablio )l ]
(Bos indicus)  sluwds 515 (V) diiws glite b g low
Ol Jood a9 30 Gl 25 b (0Ll calids
Jlio 53 (W) sl jsptio (5ilons 5 457l 5> Caoglie
Gl 6y 55 Caio > e gbadlp g3 pliile o
o) ow dog BB e gy olp g ol Cbal cde
adlles ol Sllos 3 pae @lolidl I Sl D5 9o
oyl (s 9 sbatdl Slao b L po sloiByy ¢ o)
(Y2 V) ol (s095509)S b (ol b 1

Py Sl s Shy (V4IY) ¢lKea 5 Huang
9 pliile) ()9l o 315 93 3 1y (3 ddher sy JgdS
alio g oo (Sleals) grinl S5 Sy (52
o dbj bl s ol Gelite sl Julod L0903
5 o0l GlB o dbj Cold g i g pluile


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 2025-11-20 ]

[ DOI: 10.52547/rap.11.28.121 ]

WY

IS g wb 8l )l de (g Hlbbe b alie (olainiyy
50 Cawl oad ol LNaS cud wlie b pgp pdb
9> lael awl o Jlg oy Foo Bl oS 500
oS 50 ol 3Skes g pg Sl widl GluSy aBigy
Calo okl b cuiy cnl 4 (V) 25 Wl L 53
Glie ooy b wyp dy90 (piigy PDB a3 Blastp
o> oKl axslpe b pw (Y J93n) el cumdas
Jslo RCSB (o )lsle Siloysilaey imgp 5)ed
b oad gl ordply oglite o] (Bgn pow
235 )18 iy SIS 3)90 bapuign ol (fanj 2Sdes
2 gl &5 15 dnlgd asule laopSgn 0)Sles (gw)p L
g nlitds 95 b Oglite sl by plS 5 Slos
ol 00 ulgy pdaw jd SliwdS

29,15 gLzl Sl

ol oy sl ead ply Oglite sba) cunned
o el 88 )5 eolimel 3y50 gyl L lag]
https://www.drugbank.c/ 4 http://dgidb.org/ sk b
A5 oslawl

otlao T iS5 cplule 215 50 oS oS

W BV 5 il i oS Canl S5 4 p5Y 0 s,
23590 2l Ygano &8 292 (ol aaidy (sloil )3 15508 5
Cul Johito (b JIg a3y 9 S sl g, plos

(v %)

Summary

Dz s
[~ 1o o

@per base sequence quality
PR, JJTWJU i

i

i

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

o)l.bl LY 199:)..0 ).J.)LQA 14wl S99 4‘99)).4 o&g‘u)i
Looobee Glasl g lailuls 0 Aol
Looly yo sleodly I (g,5dis0s o TOPHAL2 ol ygiws
BAM (L6 5 (Sl @2 e pgif -8 )9l 5 WA 133l
5 iy VY) SAMLOOIS atws lygiwy 1 eslazwl b
Sled b bcdgs) Ghilad 5 olulid Lad Sl
asws CUFFlinks S buwg by (Bludl olo 5JUl
&5 ol o !y Cufflinks, Cuffmerge, Cuffdiff
alls ol yiiled aliwsdy poin Sl 5 (20000 oS Cowl
99 d,&l; 9 Cufflinks  oslawl l) Cuxos> B LSI)"
opliide o5 40 e A ‘nl?zfl Cuffmerge L pgi Sl 5
bobos B3l g U tegh 3ype Slds
oxlazwl R l58le 5 > CummeRbund awws 1 (ogd
28,5 plol by (pwlid gt Jelod g 455 g A
gy s g 5!

Uniprot oL & osds o colite slayyi pb sl
sl B9y Jgl HiS b Jolis a8 (UNiprotKB ced)
oo 28es g Jol Jisbe )b cnl 5l g i 3l
0;3d 5 (oIS, Fasta cuwyd L odly Sus asuie
Adoedly Blastp cols 4 Jol (slaybidle w040
aon Jl Lo b 59 logutisn Jol 3L
A0S A lBe ATY) P9Lw Lmul pow )Lol.w 4 U.’Lmd»fug).:

Summary

@per base sequence quality

gy

|

(o)) SlilS g (e )onlile S5 (sl 008 (B slordstlS s (ol,l S (90l 5 S o 5 03 (glaygeil -V S
Figure 1. Ten quality assessment tests and unique quality testbfor sequenced nucleotides for Holstein (left) and Cholistani (right)

SladS S5l el Ghlig oom 9 o
(VAIY) NOXED-BY o (ZA-IV) VOSEYATY iy
bt Jolas x5 2 5l i W2b e Gl
Sdeh S NS dyer e s bl e
3o b Gisled Yoo v 51 Gt ol opl 5l s Sl wis
NP Gl IS ol €55 B0 djen (g (S0 Y
Sl (ol g oogMe el Cundds doy A SliS
SlualS” ol5 gl (Gawgd) Luildcas AWYADASF-
Dolee) oy 04 ol ) 5l &S B S @y jen
Joleo) 2o pd ¥ g aliis a0dypb (ilgdcuas OVAANA

Ll yeal @0y (iledcans TS e

e Ghalpg il e tlss sl Jod LB Jsbo ol

Slaws osld iolpg s ye j0 b ad)S L o 5L cas
My b Bl dlp 9 lp cuas o sl il
VOF - DYF u)l....,,u.lf Ay s ojledy sl (8L
RV R ES | 1 (P 1 PRSI L INVESR R 77 I PR ES R4 PES
OS5l aopd A dgas) iles ANYYND 4 wsle S
O3 VAXVASAY I sus awslis LS 3T I (s ysiles


http://dgidb.org/
https://www.drugbank.c/
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 2025-11-20 ]

[ DOI: 10.52547/rap.11.28.121 ]

WY

EF g dop PV S (s £y g e cuin
P el Casddy aopd DA sdd Her i e
) (e £ S slagtagh 4 4o L g ggee

(¥ JS8) 48 bl (ool

dspersien

count

RNA-Seq (sleosly jl osds ooy (slopapm 3 Slos uwyp

) dol Cowddy Ao p3 SAIY o )9 (> O yed

AP a9 ke sl sl Lhole £5
Oomed LS dygly duoyd OF/A 4 FOIF gy cpluile

i g do g ¥/¥ 5 ¥/5 Cpay ABus adyen &y
98> (50935 CusBge Vol ey (59 (dyen ol

samgie_name
* Holsten

 ChokStiery

o 2590 S sy g3y ol 53 ekl Cunddy sl il (S5 5 g8 Sloged —Y UK
Figure 2. Plot of reads distribution in this study based upon investiged breeds

2 ole e cpFitn bl )R & S (jl cix
P9392955 (nl 59y & Cunl ol Aol & bgype slag
S Jhed WMYTAR Jsbo L pgiges S cnl s 315 51,8
ol @mbs el 515 pgi5 )3 pojses,S (i SYsb
Loyl )y ly olgie ) camen 93 0 0 Ol &8
Sl o) (Spme plateds G5 g Xfge dluer
u])&o.b 9 L-ik&lwl ..)94).3 o)Lo.w] )Jaa .))90 Slho L ]a.».’).o
wl )l glge ) obad pre S ol (Y41Y)
L qubi)’g’) )‘] oalaiwl b 45) u.el,._el ] ul” dl.muu.tz”J
a3 5l el 4 g 5 0 ©j90 RNA L Iy
L asSs cpl )5l Cusddy (W2)5 o pid oddyly glaiio

(YY) Bgdoo 20l g oSS

o kbl ekl cuna Sledbl 4 asgl

psiss Sl 5y pidozl YSVVS 4 o3 YES\S CUFfdiff
8l sl s 5 15 ol cplitln o Comer diges
ol & () Joia) 28 alolid 55 ¥V ple )5 &5 03
o 95l g5 ool of <o (p<0/000015) wixsls sglize
o e Mg 1y il g n Kl & cul
Foe Sy pghieds gl glap donl sk ) ;!
of o pbel pg Sl b Sae
510 pyjgesyS Cusige ,» ENSBTAG00000014332
wlie (3,Slas i I QAV- ST B AASFVIYY aigils'ss
Glootey) NKG2B 5 NKG2A  «lap;
piogrl 9 pb cwl (Y ey alid atagy
,  ENSBTAT00000056514  cypods o
5 4 3k s V)Y (sols) ENSBTATO00000039039
plgrl S Wl e el (9]
YY)yt 09551 o gll>s ENSBTAT00000056514


http://asia.ensembl.org/Bos_taurus/Transcript/Summary?db=core;g=ENSBTAG00000014332;r=5:99647123-99701630;t=ENSBTAT00000056514
http://asia.ensembl.org/Bos_taurus/Transcript/Summary?db=core;g=ENSBTAG00000014332;r=5:99647123-99701630;t=ENSBTAT00000039039
http://asia.ensembl.org/Bos_taurus/Transcript/Summary?db=core;g=ENSBTAG00000014332;r=5:99647123-99701630;t=ENSBTAT00000039039
http://asia.ensembl.org/Bos_taurus/Transcript/Summary?db=core;g=ENSBTAG00000014332;r=5:99647123-99701630;t=ENSBTAT00000056514
http://asia.ensembl.org/Bos_taurus/Transcript/Summary?db=core;g=ENSBTAG00000014332;r=5:99647123-99701630;t=ENSBTAT00000056514
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 2025-11-20 ]

[ DOI: 10.52547/rap.11.28.121 ]

VYo

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

SllS g cpliile ol y> p Golate by b slayj 5l wyed =) Jad>
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 2025-11-20 ]

[ 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 2025-11-20 ]

[ 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 2025-11-20 ]

[ 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

YAL

o sopgle ¥ m #0& gve (€ ceomS bag-yNY


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 2025-11-20 ]

[ DOI: 10.52547/rap.11.28.121 ]

yva

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

i w2 ol &5 4 & Bl Yy e selusl baylys
NS, Sl semale gladsle Lol 5 A3, Wy
RPPINTAPES

Jed 5l ey ganl d gtisy (ol oiren

Slazeale glaJolo pled g (ool Gl ¢ Jolo S po nilas
G J i b g b (F Jyin) 5 i A
Judoay O ‘.r"‘?.l sdbols (6050 y 43193'60 o youmno CX‘I

DAVID > o0 ploxil w)y s jl Jol> Biological Process(BP) guls =¥ Jgas

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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