[ Downloaded from rap.sanru.ac.ir on 2024-04-23 ]

VY VE N il 1Y% 0jlads /o2 Sl (oo Sl s (slouing

" zusﬁ M&O"

Crlidd o5 )3 loal 51 d 955 b bad g (y95 €8l slayj B181 ol
WS g Sl 3 glaadly 5l salaw! b
TSl e (53150 cr 5 digp b oM Vo

(gholami.milad@ut.ac.ir : Jgguw odiwns) <yl g )S eyl o5 oy (b milio g (6579lS Lo i)l (uolid I8 (goomalils -
Olnl@sS ol oI b mlio g (65)5liS uadyy o bobisl =¥
VEe ANV 2oy go b VFe oA 1l G
VOF B AFY asin

Sl s Bolio 5 (55,9LaS ke oISl
o> Oladyi glopdngy

b guno 025>

Oil33l s (gdne dlge (gl o5 Lol Az jd wlosd bl s Wes 5l oYU maw lp gy ool 8l slaany b HEKEY 9 PP
0a3ls oy alwlis Bun Limgh ol 2 go0n) ) bbise GRS 6y 95 )3 5955 Sa il y9e (531 Mo el ple g0 0 & Wl
593 0loj > x5 Jsge el 5 (Splio (slo s Olsn Coles > oS 39 Glaalj U S 4 Mo 5wl 095 93 (o oAl Sgliie
Dge olwlid 1) s

A5 0335 g gl il NCBI (SleMbl oSl jlog)S o 51 1S5 s Juld (p53 <l Jl wiged (23 (MRNA S JIg) pgi Sl s 13109 9 310
syliale s 5l eolaznl b 5 ole Jolsy addlles 55 ¢ Trimmomatic 4 FastQC Fastg-dump (sl lsle 5 5l ool b b jidles (530, i Jolye
Slooll alawgey 5 (wlid un 3BT 5 CUFFlinks ()lj8le 5 a3l odlizul b a5 (Bl olo 5JUT coles ;5 .5 plosl Samtools 4 Hisat2
23,5 &)yae Ensembl 3 DAVID  SleMb)

2 b aS(P<0.00085) sind (bl jlo ime 5 Sglite (b 0 WA 5 b asidio Ladigal (ul i Sudli (555 p 0 YOVFY coles o tlaaidly
@ bgpe 095 9 Om (55 Oly Cgli e i8S 15 ddlllas 3)90 095 93 (m Sglite plu L (o cda log2< -4 4 l0g2> 4 o5y e
Ol i 5550 bl 0 &S Gl yne 5 (GO) (5 (el s 5Ll ¥V o FOY s jiay log2(fold_change) L PTGS2 4 HBA (sl y;
4 sk gl omglgen Suug 5 Ggmlipns] (ol 0l 8 oilansT ojtol 5 ol Gl (andligil 4 5 (5 A ghe gLt si> oS b
55l QA8 TNF g S gronsd (Sljpliy slaymns 5 g ke 5 02 lasons] pud plio g kg (36 (g2 JUal ¢ oS gom

e sl GROL § CXCL3 (clop)j o wind asio ladiges pyi jSudls (595 2 ldsine 9 Sglise (o b pasls o] cdn 16 5 ol
56T 51 s 09,5 & s Slaaly B 59587 4 Miso 095 )3 ol VY 51 e ol b o318l e coyiir DS HBA (55 9 09,8 93 0 3 ol
Jsl (ol (ele ooy 8 5958 4 Mise 09,5 )3yt gl b egliste gl b 0 (n §padls plgie HBA () &5 ol (L 0 (colis s

[ DOR: 20.1001.1.22518622.1401.13.36.15.3 ]

[ DOI: 10.52547/rap.13.36.147 ]

el 00T 01 5 3eST Il slS g 5hsser o005

RNA-Seq 5955 oy Sl 05 (3131 0l 405 (ol i 5T 1535”0031

oS WS e Wil GRNA 5 4leg)S” slamicroRNA
‘]}d)l«:.-.‘ Jml}c dss Aol Lf'.mb—u_\a.zm Lgl.a:)y'flé L
29 9 Boj ol By 5 b A8 o GiiSon s Is2 9 O
e A Sl (YY) W) 45U olb slacusgid
e &) Canl (See (ae Jalse g pifial el o
r il e85 U S oo waled cnl pogMe
ele sl ol (TOTI) cwl Mg 5 cadls
de oo LS (VF) 29 00 JS g3 M g CBge joby
5 980 Ol b g5 e peiy IS 5l (SesS L
OF O el (V7)) (S 03 alsyo & a5 ol
ol Oz (VF) sl 2L ja el o), 5
plo opzen g cdl gl &5 (S5 slaerygly
ol ol @gdie adle Jpamae ol odijle lacdl
g 5 bl gl 1 Sy (VD) A5 o paais
5 laBl Glao b ki ye sl pisy o bay; adllas o al
(V) cwsl (sagi90)5 b (Jsho o 1> bl (o)
Cunl Sedall g odomy wldoles euslle 0f ol
» 298 pl g Cjgod Ci) dede el &
Slord oy5> DNA JsSlgo 1> 45 S5} (eoaS il
Ol 0975 5 Cluogad § Lod o s o )j ol gy
(VeF) 18 salgs pusll > uigd el 25204 sl 5
oo oyl 0 odld 51 (ool poes Mol 4 5 Gl Gldllas

Aol

I @Vl gaw gy s gl 3l sloans (b
dge sl g8 Lol ais o wlosds bl yub AJg
Mhe el pae Sygo 0 a5 Wb e il Sl (ciie
SHF s Sale slaglen jon S 390 55
oMl Al bl oo (I b o5 )3 85 gren
ol GBSy phe acsed §| (S oy slagls
@ladl sbyyo g 5 Sdabe Gblen 1
o8l (ley dnia iliel Gl Cdl eed Al
2l Olae a8y U Big 4 (b ange
oy adllae S 5 .\...Sua Jm:m Sy 5l§ sals
5 —‘_JL» P b cou (eSS dyee s (oolaBl oo
29l 9y We ggeme )0 ety U Jgl oS5 (slagls
(V) canl s g5 il @ bgsyo o] doyd YO &S 00
ped Mg )3 (eSS VOV Cél cage jo (Splie
Wil oo Ko yol YD OXA (oolaidl jy5 b Joles aS 2445 oo
O hyed 2lraly oy 98 @l Bb 35 s
Slaidl g b 4 Gyl g 5 Sdplie (5)lo
(YY) 25 oyetd (5 95 AlS
i lsisds usl il clopuglSe Jols pgi ol
gt pd Mol wse gilwil DNA - auwdio


http://dx.doi.org/10.52547/rap.13.36.147
https://dorl.net/dor/20.1001.1.22518622.1401.13.36.15.3
http://rap.sanru.ac.ir/article-1-1247-en.html

[ Downloaded from rap.sanru.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.22518622.1401.13.36.15.3 ]

[ DOI: 10.52547/rap.13.36.147 ]

Sbipred @e s 9 S5 (W Do

Y¥A o Sogies S5 slnesly 3 oolital b bl o5 5 olasly 1 5 5555 b Laye 95 8l sl Byl ol

Gboa Gl Jlg cuis @l ooyl ol 315
il Jg sasglly slgime (g sliley cates” el
ol oiilgd 5L Slgie ‘uJ'?’ uslila GC 619:"‘ by
Jy g S iy Jsb @i b lila (N)
2S5l Slgme 9 81 3929 2>l i & o Jly
slye g 5k o il JIp codeS 155 bl coles
Gyge byl Gllpy e @Smeal ()5l
sl Gl 4 il ey el &S ey .cd S
slodls (¢l Trimmomatic (v0.39) ,l3dle 5 wusl
Cunl 028 (gilwdings Upoghl <858 o Jus bl
boilys Jsb Jibis 8,8 Jai 5 b gy ul 3 (0)
g5 3l gl Jlg b ) eslinal 5505 5L cuis 0
Oygo b uiles il 1llumina Universal Adaptor
Gielg 3 olisabl pghitens abe ol el )3 28,3
N38la s b ddore (oriuw CutuS dyg0 odly ¢ ol 5 Cannyd
hoKe g adyeb jelaiedy daldl s .a8,5 115 fastQC
sWodls & 5L5 ol iolpe (sl yisles g egMe o yiiles
s (] & Cwl uganils Sl 5 a2 ye psi)
spils bl ohends o5 g2 pgi okl oy 4
»j slagwypl 4 Ensemble SleMbl Sb 5l oy o
. L 'L’
http://ftp.ensembl.org/pub/release- Eata
104/fasta/bos_taurus/dna/
http://ftp.ensembl.org/pub/release-
104/gtf/bos_taurus/

Sy bwg (ARS-UCDL2) 55 sy pyj Jy
5 (shawsl 45 el 003 1)) YoVA Jyysl > USDA ARS
Sl axhd YOV Jolis pojgeg)S’ gaw )3 Joboo 4jos
ol 5l g Slodd mes Camsyly YYVY o a8 cwl DNA
)I 5l§ & fﬁ’) Gl 044 .)l}u‘ Pﬁ)}ds; Y ;llb‘_;ny
VAM: hls a8 ol ons LSl b cas YYIOABYYAY
Ko oS 5 YYD Jolds 0uiiSuS e 5 OYYD woaiiSaS” o5
£V Lzl dagilgs ey 5 ol sl 3 (3)
I et cul 4 oS 9 Sl b wled @0 gl ol
oSl 5l e s eolawel Hisat2 (v2.2.1) 38l
ORIl jglated o5 0D Mg bl Cula @2 ye poif (05
)I cJJlB Cudd L)"I 2 05?/1; ‘U:Lw Cowo g Cdd u‘).m
9 G slp g8 ol epails LB g @ py)
Sy » olsS S lss Ladyen A5 edlitl bads
(V) L pbsl Hisat2 jlsle s 5l ool b o x> e poi
Laiye SAM 59,5 45 cusl 25¥ 5JUT aals) sl ol
ol 5 5 00 Jas BAM Cuyd 4 da s 4
e 9 5pe Bapgiseg)S eluly el Mg BAM
jl o)LéL:»I b oalsye dw jo a5 2o s bl WSus)]
o8 Bl cond (o a5 plsl samitools glisle s 7S
Sbpgin Sui i (3)5 oy g Ll (a3)en jolated
9 A5 odliwwl Cufflinks (v2.2.1) 158l 5 diws 5l g g0
Sloolatwl b wiged o il ond LS slapgin Sl

o5 ol odly dasxio &|93] ole Cawlodds s
oM Jols g 39 dlNgyp o 4 RNA-sEq (slaosls
1P cnl den (O (hDy g oddmsiy) (2l JIy
2 A Bodly glgl plo a4 caws 0bj Cuie i
Iy losls 5w oyl 3IUT e glesl]y bl sl ola Jlo
sblie )l le pipoSal o5 anje by olej
L by sl RNA-seq  glaosly 5l eolatul
S pbely Gy ol el (YY) il
oo g oS olbd 4 (MRNA)  pa Sl s
599 H 3o AN 28lige S ) 20
0B el Sl eus wholKe sl jiilgs slass
Sy 4l ol emgig) Ol 3 385 Jlre S @ Ul
205 ok ke K Sile 4L o5 ple pa3ls (FY0)
(FPKM) 015 JbolSo (iils oo o o (sl
Sy 0f Job lp padle cnl &5 (V) sl
5 odd pusual diged yb 0 odd Wbl sl il
luss 9 J9]o L. L caliseo LSLQ’U) d‘).g a.LiB.))J).g )J.)Lnn
slagtyy I (S Ml gejl g awlie LB sl
& cal (S ol gyl il e 4 Cuoglis daue
s 51 Lo oS S ol e Jlasl gl p3Y by
oo ol 3 gxcnl el (Sl gjlowr cnl (S
09)5 9.) O D..\.wul:g usl.a.uo uawa dL{'bu) u.:l.wl.w) RV
T L coles 3 o ol plaal; 51 S 598" a0 Mie 5 ol
5 Splie oo Glgn (adls b)) (wlid s
lolid ) 598 Sen oloj > 15 Js¥se slaclld

g0l

W yg, 9 3lge
Jol5 5> Lges V¥ 51 ol RNA-seq slaedls
G3yiS ol Risly bawgs > cpliids o155 A sdle (slagls
Hlumina Hiseq SusS 1 oolaiwl b ,S0ke (bgy b cpe
Yoy Jlo aye8 Ve 2o, 3l g 0ads oL Jles 5 as 2500
&)y ©yeods SRA cuoyd L NCBI SleMbl oKL o

sl oyiod 3 pj S G2y )
https://www.ncbi.nlm.nih.gov/sra/SRR11050974

pB ooy s ( SleMbl oL (3 g0 pls slaodly
5 555 4 Mo 09,5 5 31 1S5 s Jols RNA-seq
S sl 08 g gl plaly Jd e 5 ol
dob b agugs b i ©j50n JIg5 | ol slagyiilys
L2 b s V.

w5 g gilwodlel Jolpe ales daodly 381Gl e
Jols g (OGNU) (SIS Lass 5 gl Jubo
PouolS (65y » Cuw F¥ asws Linux Ubuntu (v21.04)
w5 el 5 Jolye o o jopw 4 e s (pased
Joedlawl L fastg 4 sra o leedly cueyd s
Caa g M5 pbl sratoolkit (v2.10.2) 158l
» fastQC (v0.11.9) 58l 5 51 daosly cusS  yiovuw
o9l Vo b Bl by ol ste oS L gl Lagmo
5l a5,ke ondplml (slaygeil &S (V) b ploul calisee


https://www.ncbi.nlm.nih.gov/sra/SRR11050974
https://www.ncbi.nlm.nih.gov/sra/SRR11050974
http://ftp.ensembl.org/pub/release-104/fasta/bos_taurus/dna/
http://ftp.ensembl.org/pub/release-104/fasta/bos_taurus/dna/
http://ftp.ensembl.org/pub/release-104/gtf/bos_taurus/
http://ftp.ensembl.org/pub/release-104/gtf/bos_taurus/
http://dx.doi.org/10.52547/rap.13.36.147
https://dorl.net/dor/20.1001.1.22518622.1401.13.36.15.3
http://rap.sanru.ac.ir/article-1-1247-en.html

[ Downloaded from rap.sanru.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.22518622.1401.13.36.15.3 ]

[ DOI: 10.52547/rap.13.36.147 ]

¥4

Syl (5300 e g gl (M e

g9 5 comhl (Sogll (100 0l 2e8) Sl ey
P L) JK3) oyl 2959 Hlimina Universal Adaptor
g 3 olizal gy e 00 il oo Jolas (8 L
oS S8 hortas b al g pn 50 dbogiye (5)sll
Ol ke TY LYY &5 0005 asde il Sl o
ooy Vel S g Slo Bl diges (gly cunlio cotST
Gyl (Sl 55 g as awsliS LS sl S
Wb Cag) JBSS) i (Bl b i g 0 gjlusT

O 5 dyen LT kel ) (29 Ol b
bl 2o (Sl @0 p955 59y 2 S (b
hdyee S b gl g 2o A 1 i il
ol Ry S b g B39 op> Sl oS Al
5 om BBl ol U 5 g Wog)S Sl 6 pe il 5
2525 b Cale 3 qolaal 1 S8 5958 4 Mo 9 ol 095
VOVEY 09,5 93 (o dwalio )3 Jolb (295 bt oo
Sglite ol b 0 WA ple ol )l & a8 plulis o5
daw g 0L cdedy aobdl 45 .(p<0.00055) Wi yasuie
Fepuadls gy & pamy sl glite glo b b
5l 58 5 +Y iy polie L log2(fold_change) Lso
Ll £45 ol cglize ol b o5 Y5 & s olizl -
aulie ) olo Slss | nlie 9l & (dw) jolatedy
5| yuiw log2(fold_change) b (sl 5 s 0g,5 53 (o
Iy o5 i 45 0 Gl adlllas (gl —F 5| a8 g +F

U ) awlid olpoad o) ool canned Vo
P obil 3 9 59l 5 (a9j909)5 Cusdye s )laid]
23 oyl 1y albgy o

@per base sequence

ian 1n rase (p]

VE N il 1Y% 0jlads /o2 Sl (oo Sl s (slouing

bl Ky pledl K06 Locuffmerge  ls8ls
ol o b ol sadpledl ax e La pai Sl
MRl 5l iged 95 05 oo Ol ool s
ool Hlas 5l as” Sl sliale ol fad eolasl cuffdiff
U:L»Lw; AV S ) uL»J |) UL.: 50 d)bu‘;’“’ Q5L65 4395 pL
SALS 5 O B b (il ygan jslaieds A8 0
R ,lj8le, ks ;3 CummeRbund 5& S ppad
dhogy olite ply b b bl 0 x50
DAVID  wlib swa 4 baw bl
Ensemble {https://david.ncifcrf.gov/)

b plol (https://www.ensembl.org/Cattle/)

S g b
CudsS J S Ghoxiw bl g odly co b Joas 1
YU YA e s g sl Lnga)Lo] s o)lS sl
(025 by el 9y ) (i obgS (IS (gebn
0503l 53 el Cunddy adigel (sl 5L cas VO Job b
SOl hsed (8l jeme (guielSs S cudS S
lo @908 jpe 9 Gl 59y 2 Jb S b Cusdoe
YA 51 5V 605 b diges a5 cuwl (phred score) 355 0505
oS dgde (Vb CudS b digel plgicds (G dilaio)
I sl D90l CoS lain)g0 diged 4 bgyye SIS 3D
Moges (B joome «g gl (glgime (ygajl )3 5 5 LBl e
S39e5 s 9 GileE (9 » Sk Cuin b Cuabse Silo
G &8 sl tilgs sk 3 55l (lsime do ) Sl
Mo iles Sl 3 ldges g9y 2 bslad ) sloial,

@adapter Content

"SRR11050964" 45905 & biyye (cash) (559251 slyimo 9ol 5 (G2) sigls ST S S35 9051 -\ S5
Figure 1. Per base sequence quality (Lert) and Adapter content (Right) related to "SRR11050964" sample.
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Table 1. Identifier, abbreviated name, position and p-value of indicator genes differentially expressed between two

groups

Gene_id Gene name Locus p_value
XLOC_004874 - 12:72407994-72452356 0.00005
XLOC_009631 PTGS2 16:67728005-67735629 0.00005
XLOC_028625 CXCL3,GRO1 6:89061092-89075133 0.00005
XLOC_034998 ALAS2 X:92485199-92512358 0.00005
XLOC_001440 - 1:141506155-141506618 0.00005
XLOC_019951 HBA 25:216447-217264 0.00055
XLOC_021541 - 27:540774-1092322 0.00005
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Figure 2. Histogram plot (Left) and Heatmap plot (Right) of differential indicator genes expression between two
groups (H_pre: Healthy pre-calving, K_pre: Ketosis pre-calving)
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Table 2. GO analysis of indicator genes differentially expressed between two groups
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Extended Abstract

Introduction and Objective: In recent decades, dairy cows have been selected for high levels
of milk production; As a result, the cow's demand for nutrients increases so much that if the
required amount of energy is not provided, the incidence of ketosis in dairy cows will increase;
Therefore, in this study, the aim is to identify different index genes expressed between healthy
and pre-calving ketosis groups that ultimately identify the metabolic pathways and molecular
activities involved during ketosis.

Material and Methods: Transcript (total mRNA sequence) of six blood tissue samples
containing three replicates from each group was prepared. The preprocessing steps of the
readings were performed using Fastq-dump, FastQC and Trimmomatic software and also the
study of gene expression profile was performed using Hisat2 and Samtools software. Finally,
the differential expression analysis of genes was performed using Cufflinks software package
and gene ontology analysis was performed using DAVID and Ensembl databases.

Results: Finally, 35342 genes and 107722 isoforms were identified on the transcript of these
samples and finally 179 genes with different and significant expression were identified
(p<0.00055) which, considering log2> 4 and log2 <-4, Seven genes with different expression
between the two groups were studied. The largest differences in gene expression between the
two groups were related to the genes, HBA and PTGS2 with log2 (fold_change), 4.53 and 4.47,
respectively. Gene ontology (GO) analysis and the pathways involved in it showed that the
mitochondrial membrane and endoplasmic reticulum component, inflammatory response and
oxidative stress, hemoglobin redox process and biosynthesis, cellular response to hypoxia, metal
ion binding, biosynthesis and metabolism Fatty acids and lipids are also involved in the
chemokine and TNF signaling pathways.

Conclusion: Seven index genes with different and significant expression were identified on the
transcript of the samples; The CXCL3 and GROL1 genes had the highest expression between the
two groups and the HBA gene had the highest differential expression, with more than 23-fold
expression in the pre-calving ketosis group compared to the healthy group. Gene ontology
analysis showed that HBA gene as the most significant gene with different expression, with
more expression in the group with pre-calving ketosis, is a factor in increasing oxygen transfer,
hemoglobin biosynthesis, oxygen binding and iron ions.

Keywords: Differential gene expression, Gene ontology analysis, Ketosis, RNA-seq,
Transcriptum
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