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ABSTRACT

Pork consumption continues to increase worldwide, but with the acceleration of global heating, pigs are affected by heat stress that
leads to reduce animal productivity. Although solutions of heat stress environments have been reported in various fields, research
on transcriptome-based physiological changes is not enough. In this study, differentially expressed gene (DEG) profiling and gene
ontology (GO) terms were identified through RNA-Seq analysis using whole blood of pig, categorized by the presence or absence of
heat stress. As a result of DEG profiling, 354 genes were differentially expressed in week 1, and 99 genes were differentially expressed
in week 2. In week 1, the TLR9 included in Toll-like receptor 9 signaling pathway was identified as a biological process (BP). Also,
NOTCH1 was identified, which has an immunosuppressive effect by promoting and increasing TGF-(3 signaling. And in week 2, ALAS2
and FECH were identified as significant genes commonly involved in BP and Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway. As a result of functional enrichment analysis, candidate genes specifically expressed in pig heat stress environment were
identified. This study provides insight into comprehensive understanding of heat-stressed pigs from a transcriptomic perspective.
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AP AH TS U (Witte et al, 2000). =31, B 2]= HAa RO B B2 of|U2] & 42617 Hof Akg &&0] HojA|A] €t (D. L.
Ingram, 1965). O] L& AEYAE FE= 4G 2] ZFA|1A] SHoll A R A G2 nlA sl 24 2 o] AlFsi.

SEAIRE, o]0l tigt cf 2 EAF U] WYZh Al AR B AZ 7] ] 5 R s W R QLS o]tk (Godyn et al., 2020). Tl &1,
A2 AEYA S0 A DAYSh= = 2]9] Y] sH Mgk stoletaia} ok o] o AleE 3 9ot AR Ao
A1o] AJejeta] wgto] tigh A= Bf Sl vlsl] £ Z10] Aot (Luo et al., 2021; Perini et al., 2021). XFAH] 7|4 F-2A]
(NGS, Next Generation Sequencing) 7]&0] Hgatol wpe} @2 to|el & Aotal, A&sHA| A4ket 4= Qlo] Ao gt A&
ik 2 A] M SHA| 2Tk (Hrdlickova et al., 2017; Patel and Jain, 2012). -3 2F 83 0] 2}o] & & 4= Ql= HALA| Ho|E| 2 -G-732} ¥He B4
2 5to] A AAtol tigt 23S A2 4> 91t} (Harrison et al., 2012; Melé et al., 2015). TE3H RS = 25+ E7njct 27 o2 &
A2 Y EQIAE o] 1 Aopr}y| wjiol] |32 o] AE Foll ESHH S 4S54 02 ofsE 4= AT} (Marguerat
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MATERIALS AND METHODS

Animals and experimental design

107}F2] 2] H]S8-%={(Landrace x Yorkshire) x Duroc; initial body weight =51.29 & 9.35 kg]S°] Aol AFR =it R E Adapde =
EA4198-2 QU3 (1ACUC)2] 5912 Wl 4345} Ch(approval # 202012A- CNU-204). 50F2]% 1E83l5l0] & 152 g2, U
A 1E2 APFOE 12 AUk Aol 275k 27 258 23 ~24°C, & 35%= Ao, AT 2%
232 ~33°C, £ ES 80%2 X 2]5to] B SEof| 12 AEYAS Eod5t9Ict (Xin and Harmon, 1998). A18]-2 HFEko] 100% plastic
slatted, pen®] 7|7} 2.32m X 1.75m X 0.7m%] EAIOIA] 14 59k 2P|l o, A AH7|7F 5 ALR 2 54 A7 5015}
Aok A7 F 1,25 2w -2k A WERHE AE 2 Aokt

Statistical analysis

ZF 23 AE o] 052212] 27] AS(BW, Body Weight), 255212] 2|5 A5, Mo A SATFHADG, Average Daily Gain), 5
At At= A F{ZHADFI, Average Daily Feed Intake) 2! AL 718+ §-8(G:F, Gain:Feed Ratio) Z 5712 Z4A|% & Zof| tist SA| 24
SAS 9.4 5H] £ E 9o} 57| |(SAS Institute Inc., Cary, North Carolina, USA)E- o]-&5}o] ~3)5teict 2k 15 7he] 2fol= 51
¥ TS o §510] BAJBIR0 8], 15 71 B2 2H0]= Pvalue0.05 % 001 of312) mf A2 .02 golstctn mekslsic,

Eel o

RNA extraction, library construction and sequencing

TRIzol A|2(Invitrogen, Life Technology, Carlsbad, CA, USAYS AFR-al|A] A 2 A4 2] HAAR} ol w2} Total RNAS Aol A] £
521t} NanoDrop ND-1000 333 = 4| (NanoDrop Technologies, Wilmington, DE, USA)E ©]-851] RNAS &S 74510, 22
‘SENE &RI5FI T Tllumina TruSeq™ RNA Sample Preparation Kit= Total RNA 5 mRNA 1 pg library 2 A|25F T mRNAS 24
sty o m A2 27b0 2 Rl o] & ARG A8} primers ©]-8-519] cDNAS] A ¥A| 7H4 2 & THEIT. DNA polymerase
17} RNase HE 0]-85}0] cDNAS] &= A 712 = 5 end-repair?} -2 2133511 Illumina HiSeq 2000 (Illumina, Inc., San Diego,
CA, USA) = ©]-8-5}9] paired-end (2 X 100 base pair) sequencing= 235} T},
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Data processing and differentially expressed gene identification

tlole o] F2 Wy 22 73Y517] Y3l FastQC v0.11.9 (Andrews, 2010)AZE S0} S AL-g5t0] 2 AZ ol thet raw read
glole o] & HALE sttt E24 A Z1}HE 71851 Trimmomatic v0.38 (Bolger et al., 2014)2] adapter&= 2385 34
(SLIDINGWINDOW:4:15 and MINLEN:80)& AF&5}10] read 52 T3t TH501 % read S FastQC v0.11.9 (Andrews, 2010) 4~
EQo] 2 thA] ERI5F AL, HISAT2 v2.1.0 (Kim et al.,, 2015) T2 T310] 7|2 34 0 2 Ensembl genome .2+ (http:/asia.ensembl.
org/Sus_scrofa/Info/Index/)2] = 77 A|(Sus_scrofa.Sscrofal1.1.109)°] T =] Act T 3, Samtools v1.9 (Li et al., 2009)S &85}
o8 read 52 % B}, binary T P4 0 = HESIQITE 7} 2ho| B2 2| o] {7 Aol /d-3-5H= raw count= Subread T7] 2] v1.6.3
(Liao et al., 2014)2] Featurecounts S AF-8-510] 2k 3744 34 mHA QI Sus scrofa.Sscrofall.1.109.gtf v109 (Ensembl)2] A<=of] 785}
of ALt Raw countol] TS A DEG £41-2 Bioconductor v.3.162] edgeR 7| ] (Robinson et al., 2010)5- A}-8-5}0f 185} T}
Raw countl] THet 8= Trimmed Mean of M-values (TMM) %% (Robinson and Oshlack, 2010)22 Al4Fsth MEE Afo]o]
AMIS Eel5}7] 98 R 317] 2] 2] limma (Ritchie et al., 2015)S ©]-85}0] T} 2 & ¥ (MDS, Multidimensional scaling)S 2415}
11, geplot2 (Wickham, 2011)E ©]-&35}0] o] & AlZtatsiit. @S s 7|7HE 7|8 02 ZF 150,125 BA1E L 12 AE
A 25)0ll thsll DEGES A5+ 1, FDR (false discovery rate) < 0.05, [log: FC (fold change)| > 121 Benjamini-Hochberg correction
= AF25}H] adjusted p-value %S DEG cut-off 7|5 gFQ 2 o|-&5}3th

Functional enrichment analysis

7k t 223} Addtol] tidt DEGES] 7152 dI&st7] Y3l 716242 £33 GO terms (Consortium, 2004)2F KEGG
pathway (Kanehisa and Goto, 2000)2] 3l|4]2- 5}7] ¢J3l|4] DAVID (Database for annotation, Visualization and Integrated Discovery) v2021
(Sherman et al.,, 2022)& 7|5 a4} =2 AFESHITH DAVID 7]2-3-4121 Count 27l ©]/, EASE score (P-value) 0.1 ©|5}& cut-off 7]
= Zro 2 o] 8351 th GO 7]5 42 biological processZ 43353t 1 &, REVIGO tool (Supek et al., 2011)= ©]-25} enriched
GO term®] Treemap= A1 Z}5FoF{ T KEGG annotation< —logioP-value, fold enrichment2 EH5IATH 42 35 @ U EQ| I+
AHE DEGE= Cytoscape v3.10.0 (Shannon et al., 2003)2] plug-inQ! ClueGo (Bindea Gabriela et al., 2009)2} CluePedia (Bindea G. et al.,
2013)°1| 4] P-value 0.05 ©]5}=- cut-off 7|5 4F2.Z 0] 85} 11, Cluego parameter+—= GO Term; min level = 3, max level = 8, genes; Min =3,
Min gene percentage = 4.000% 2.2 A 5to] ATHgHS Al Zsts}elTt,

RESULTS
Phenotype changes in pig

Fered a7} slF|e] Aol nlale AT W) S5 & s7HRIe) AAH FA e 2T AS s 9 FA
Y ARRAIZZE 22O £, AR WS B8-S 4TI £ L BIUTHTable 1),

Table 1. Effects of heat stress on productivity performance in finishing pig
Body Weight, kg

Group Week 0 Week 2 Average Daily Gain, kg/d™ Average Daily Feed Intake kg/d Gain:FeedRatio (G'F)
Control 54.31 65.41 0.80 1.90 0.42
Treat 51.78 58.67 0.49 1.15 0.43

" p<0.05; ~,p<0.01
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DEG profiling from the RNA-Seq data

AT 2 Afole] FHBAIE Lot 7] QA 10mte] ] =fA| &2 AElsiich A E 2 HiAE= o2 H4 e
285t 277t L2 AEAE 7FeE AF TS H|al B 5T HA, RNA-Seq Bl o] E] 2% 2] 2442 =335t
H|&, 1ig H|-& 52 UEFH AT Sample nameCl| A F= 1, 258 2P Sj A& S A 0] 1L, Tol| A T1-2 YR 1F, T4 112 AEE
A5 W2 T 50 & UHe Z10|th RNA-Seq |0 & A4 2] A= o 271k A3 ZF2ol| A T 39,813,498712] raw read?} AL,
GC (Guanine-Cytosine)2] B3-S 442%21 7108 T2t} Trimming T4 ©], B4 39,060,464712] readS°] AT, GC

|

S| HHH[E-2 96.7%C] AT (Table 2). Hl tho]oj 238 0 2 23} ¥ DEGE 7He] WAIE & 4 YA} (Fig 1A). MDS plot 2 Volcano
plot 2} th2a 9 AT 7F HARA| 7|9ke] f42 Wasiel S Uetuiglon, Eo] 2t 43k As HojEnh
(Fig 1B, C). 1, 25 X} MDS plotol A} NC+= T &, HS& A T-& 2|n|shH, t27-2] F1.T1.67.B, F2.T1.110.B, A& 2] F2.T4.19.A,
F2.T4.105.B& x, y5°lA] o[22 Uehd o] MEE& A|AstIt. MDS plotol| ] thz 72t A o] 225 Z2I5IT Volcano
plot°ll A= DEGE2] YAIXE ZRlokL, 14Y 5¢ke] DEG Hse& & 4= AUt 155 2H] Voleano plotol| A= 68712] o15F 24
2 2867119] /4 24 H DEGES 301, 25 k9] Volcano plotoll A] 81702 518F 24 9l 18712] 4% 24 DEGE= it
Volcano plotoi| 4] & 2P g3 2 51k EGE= S, o] FAAES HIUL S 4= ATk 25 2= 15 212} 22| DEGE

=z
= as
of sieF 2dE 7H It 2EE EG EekeH, 15 Aol M DEGEC] 7Hg ol E3H 22 gl 4= AN (Fig 1B, ©).
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Figure 1. RNA-Seq transcriptional profiling in 2 weeks of each weeks to pigs. Venn diagram of DEGs in week 1 and
2 (A). MDS and Volcano plot of week 1 (B) and week 2 (C).
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Functional annotations and association analysis

=34 114(BP, Biological Process)°l| A 7-2]$F GO term=
‘:}. 2P GO Treemape 228 wf] 220 Hof| 242 9hy] At BA S

Sh= “toll-like receptor 9 signaling pathway” ©] treemap2] =717} 331, Count 4

2 Fig 2014 S5t L, 7}
=

Table 33} 40]] LFEFARA

term=2] A EE

SFATE. 155 2k9] Treemap©llAl+= TLR9©] 3o
fo] B2 210 & Ho} |3 2ol A 7Hg fe

ojgt oz &

QI=TH (Fig 2A, Table 3). 25 2}l 4] Count 440] 7 &2 BPS! “regulation of cell cycle’ & T 222 245t 344 22 244 o
ShS 5= 7o 2 HolH, 11 2]of] “Ammonium transmembrane transport”, “heme biosynthetic process” 7} P-value 40| 1L, treemap2]
7|7} A 7-9e 7 0 2 LERSTH (Fig 2B, Table 4).

A)

Week 1

toll-like
receptor 9

signaling
pathway

(B)

regulation
of
cell
cycle

Week 2

ammonium
ransmembrane
transport

heme
biosynthetic
process

cellular
response to cAMP

Figure 2. Gene Ontology biological process treemap of pig samples in week 1 (A) and week 2 (B).

Table 3. Index of the gene ontology biological process term in week 1.

Term Count % P-value Genes Fold Enrichment

G0:0034162  toll-like receptor 9 signaling pathway 14 5.88 1.68E-21 TLR9 59.38

FDR, False Discovery Rate

Table 4. Index of the gene ontology biological process term in week 2.

Term Count % P-value Genes Fold Enrichment

GO:0072488 ammonium transmembrane transport 3 4.41 1.38E-4 RHAG, RHCE, AQPI1 156.72

GO:0006783 heme biosynthetic process 3 441  895E-4 ATP5IF1, ALAS2, FECH 65.30

GO:0071320 cellular response to cAMP 3 441  5.29E-3 PDE2A, PKD2, AQPI 27.02

GO:0051726 regulation of cell cycle 4 5.88 0.02 INOSOC, FOXM1, CCNDBPI1, MASTL 7.57

GO:0015670 carbon dioxide transport 2 294 0.02 RHAG, AQPI 104.48

GO:0009992  cellular water homeostasis 2 294 0.02 MIOX, AQP1 87.06

GO:0060315 negative regulation of ryanodine-sensitive 2 294 0.02 PKD2, CLIC2 87.06
calcium-release channel activity

GO:0071805 potassium ion transmembrane transport 3 441 0.03 PKD2, KCNHI, AQP1 11.87

GO:0010923 negative regulation of phosphatase activity 2 294 0.03 TMEM?225B 65.30

GO:0019934 cGMP-mediated signaling 2 294 0.05 PDE2A, AQP1 34.83

GO:0032147 activation of protein kinase activity 2 294 0.07 TPX2, STRADB 27.49

GO:2000134  negative regulation of G1/S transition of 2 294 0.08 PKD2, EZH? 24.88
mitotic cell cycle

GO:0007094  mitotic spindle assembly checkpoint 2 294 0.08 BUBIB, TTK 23.74

FDR, False Discovery Rate
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9913} pathway = KEGG database S 7|5+0 2 k16191t (Fig 3). 3 2P =iA] A4Z 7he] QAP T} EAJof) gt A A8 A
AlSEAT 155 2 KEGG pathway &= %= W, th-2-2] pathway=©| 2t #H#1 % pathway S LB, “Focal adhesion”& A ] g L
M 2| pathwayS©l| APC22} TCFL27} Trodot= 22 & 4= QST (Fig 3A, Table 5). 25+ 2} pathway©ll = “Metabolic pathways” T =24
5l o]of] Tosh= GFHAS 2= MIOX, CAL ALAS2, GPX1, FECH, ARG1, PDE2A, MTMRS, EZH2'5°] It} (Fig 3A, Table 6).

BPo| tgt 3} ¥ DEGE 9] 35 Hd YEIE Cluego?} CluePediaZS E38f| A12FaFsF2AT) (Fig 4). Node?] 3.7]= DEGS©] &
o] #ofot= BPY4F IH, 0|= node®| 2717} 45 Fositt= AS UERHATE Week 12 B, NOTCHI, ENG, SMAD75-2
DEGE % 7P -2 BPo| #HolStc} (Fig 4).

A)
Week 1

Pathways in cancer
Cushing syndrome
Gastric cancer
Colorectal cancer
Breast cancer

Focal adhesion
Basal cell carcinoma

Hippo signaling pathway

Human papillomavirus infection

0 1 2 3 4 5 6 7
m Fold Enrichment -logl0PValue
(B)
Week 2

Metabolic pathways

o

0.5 1 15 2 25

® Fold Enrichment -logl0PValue

Figure 3. KEGG pathways of pig samples in week 1 (A) and week 2 (B).
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Table 5. Index of the KEGG pathways in week 1.

Term Count % P-value Genes Fold Enrichment
ssc05165  Human papillomavirus 9 3.78 0.02 APC2, TCF7L2, NOTCHI, FZD4, 2.71
infection COL4A4, SPP1, PPP2R5D, SCRIB,
AXIN2
ssc04390  Hippo signaling pathway 6 2.52 0.02 APC2, TCF7L.2, FZD4, SCRIB, 3.82
AXIN2, SMAD7
ssc05217  Basal cell carcinoma 4 1.68 0.03 APC2, TCF7L2, FZD4, AXIN2 6.27
ssc04510  Focal adhesion 6 2.52 0.05 FLTI, COL4A4, SPP1, RAPGEFI, 2.96
ZYX, MYL9
ssc05224  Breast cancer 5 2.1 0.06 APC2, TCF7L2, NOTCHI, FZD4, 3.40
AXIN2?
ssc05210  Colorectal cancer 4 1.68 0.06 APC2, TCF71.2, AXINZ, RALGDS 4.44
ssc05226  Gastric cancer 5 2.10 0.06 APC2, TCF7L2, JUP, FZDA4, 3.31
AXIN2
ssc04934  Cushing syndrome 5 2.10 0.06 APC2, TCF7L2, FZD4, ADCY4, 3.29
AXIN2
ssc05200  Pathways in cancer 10 4.20 0.08 APC2, TCF7L2, NOTCHI, JUP, 1.87
FZD4, COL4A4, ADCY4, ABLI,
AXINZ, RALGDS
FDR, False Discovery Rate
Table 6. Index of the KEGG pathways in week 2.
Term Count % P-value Genes Fold Enrichment
ssc01100  Metabolic pathways 9 13.24 0.067 MIOX, CAI, ALAS2, GPX1, FECH, 1.92
ARGI, PDE2A, MTMRS, EZH?2
FDR, False Discovery Rate
Week 1 Week 2
nogTY
‘ . — " o STa1
rrraaddOSHIvVe regulatiol / HRea RHCE SNCG
of vascular b . skeletal muscle
n'n permeabi[ity $dd Jessel gontraction ammonium transport
ek po:zlj\ 4“/‘5"’ devcl'em 2 5:;:-:»\ l AL:SZ
E:; {7 ond BT on,  FAMIE0A2 s
® |/ NoTcH! ® Py
cellular respanse to |// g | L)
e growth factor .'A%&.’LZ. e il . SF,’ﬁuphyrin-«:u:mtaining
204 h“mu!mé‘i‘@gula.tion = TCOF1  Locion gee @ vens compound
epithelial to o biosynthefte
mesenchymal S PKD2 process
transition

oxygen transport

Figure 4. Cluego network analysis of 2 weeks of pig samples.
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DISCUSSION
e AEFAL Tl ZHo)A sjzlolA S22 o

o°1'

F2 mlx| 2 Qlow, At 2dste] 7HEste]| wf il AER|AR 9
sfz]o] e 9 A7ol| thgh 2irt " e sttt B Aol 112 AEY A0 ki H =iA] 2] AYe]F 1S ofshatr] sl A
U2 Ao g2 JHEsto] P A| 5] fAA I 230] 2fo]& ZARIRIT, o] & Foll, 112 AE| A0 W3t ESHA
pathway & S Ad5}o] Q1 ThA{ & A-3-3htt.

FAY A AnE 7|Ho g 12 AER| AV} e 9] Hibdol nx]E Y ERlFE AT
EAFHTFE tiRTolA footA Utk L& AEY A JFO = H|F-EC] AR AFTFo] 45k, ofof| whet H I
A= ZAast 7202 & 4= QITh (Table 1). DEG profiling 222 15 2ol 354712 DEG, 25 2toll= 99712] DEGE©] 9}

Z 2ol A% 249 DEG7} 51 24 H DEGET 211, 25 Aol = 51F 24 H DEG7} 3 24 H DEGETH Et} (Fig 1). ©]
£ 5oll, 15 Apol|A= & AEE Aof| AP Foln]et FAA7F FR6HA EAgthE AS & 4 AT 15 & treemap©i| A “toll-
like receptor 9 signaling pathway” 7} 714 -3-2]5FaL, ©] pathway©ll oddh= -FAA7F TLRIY = & 4= ATk (Fig 2A, Table 3). TLR9
A 12 AEY AT AT uf] S7kotH 120 = QISh Ml &40 2 HE] AA|E Hofohe T 5235k 92 3ttt (Chen et al,,
2005). °| & &5, 155 2fol|A] 112 AE ]| A0] ot =) 2] 2] HRkS-o] TLR9S] HAYFol 7] Zsto] EAYSITH= A= & 4=
Atk 15 2+9] KEGG pathway S0l = TS} pathwayS©] LFEFLH, 0] pathwayS 5 “Focal adhesion” 2 A 2] 3F LFH A| pathway &5
APC2 ¥ TCF7L22} 0] QIth (Fig 3A, Table 5). APC2= 112 A E | A 2H7 o)A Wnt signalling pathway S 223+t (Livernois et
al,, 2021). TCF7L2+= Wht signalling pathway2t #ed&|o] Q1o o]= x| 4 Z =t thAto]] Tofsh= AL & At (Del
Bosque-Plata et al., 2021). 21-2 AE| A= AWHEH 0 2 =fj2] 9] of %] thitol HEHE A0 7]H, o] Ipof|A] ol x| 7} Ao 2
Zx|of x| o] thakE 74 2 A g EAJstE o]oj -t} (Qu et al. 2015). S3], TCF7L2= A1 A g4 74 22| 28 o] Holsto] 541
A9 H]HAFA Q1 AW AAS qksto] A A 71zt & o]oj Atk (Du et al., 2009). -2 AE A 270]| A1 9] ofjif 2] 22 o]
=H7]2] 317}“ Z]H]' 37tet =2 AT S 7HIthE ARl 2 A8 Aol A B HE glom, 2 Aol M e 5dgt B ek &Rt

27} AAA Aol n|x]= B A FF= Hetotr] Yo 44 g fAlSA Y AEYAE E
?a] -/F— A= @73% Z/d5te A9 F2/d5 AAFSIT) whEbA, Abs 3]'76"—4 Aot 22 A2 AB AR QIR HeE
Aoh= F2 QAR 1ed 4= Jlga & Aol A A|AlsH3I.

ALAS2%} FECH+= 25 %} bp2] “heme biosynthetic process”, KEGG pathway2] “Metabolic pathways” ol 25 ¥Ho{sh= F-H2=2
(Table 4, 6), heme biosyntheticOl| 4] AFA A3t 2l 2/F A &3 S}+= heme T/d0ll Y= DIZITH (Dutt et al., 2022). A Aol A= 2L
2 AEYAS R 2ol A AP &4 ST D AR AFH AR Qe sl 22 2Rl =7t AT 4 okl H AU E Q=T (Cui
et al,, 2019), AA| DEG profiling 23} ALAS22} FECH+= 13 22 %0 Control 1F0lA] T WA= T} (Table 7). Cluego WE 3
A0 2 of2] Bpe} 5A|o| HIEQAE o] F+= /28t DEGE #9134 Uth. 428 DEG 5 5F+Q1 NOTCHI 9] #/d3H= TGF-B
signaling2 &7 2 Z7FA]7|™ (Asano et al., 2008), TGF-3 signaling= 52 & 24| &2 St} (Johnston et al., 2016). ©] & 53l 1L
2 AEPAR Qlof| =7 Ujo|A] | §Eg-0] F:7}5to] ofof thgt §E-5-O = TGF-f signaling”} 57+l T2 A 2}H7g o] o] Fo{ %t
T SAEE 4 Qlok Ao A= AlRto] AlG 4 BiA] 12 AE Ao tfgh ¥R O 2 AU F/dS RISFAIXITH B }lrt
(Ross et al.,, 2015). Wr2bA] 2 ATLof| A, 13 X}of|A] TLR9, NOTCHI 5 DEGE2] 3l & n|Fo] Hol, 1.2 AEF AV} n|x|&= 2A
X’] Oﬂ%}:ﬂ- i]—o]s].gil:]- ﬁE_ZJ_O_E_ H]%E-,,] q2AE a]/\oﬂ EHo]— DEG proﬁhng ] Hx 74]',}— A AE a]/\oﬂ E 0114 o]

_]
-1 =
77} vho] 0072 WG 4 919l om, Theke BP B B pathwayoll BB )31 212 & 4 2otk
Table 7. Index of “ALAS2”, “FECH’ gene in week 2 DEG.
Gene_Symbol Gene_name logFC P-value FDR
ENSSSCG00000004541 FECH -1.23 6.17E-06 1.67E-3
ENSSSCG00000012347 ALAS2 -1.32 4.57E-07 1.90E-4

FDR, False Discovery Rate
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2 Ao Rl L2 AERA JFS ‘?:]'% =122} RNA-Seq % 715 2412 435Itk HiA] o] HAMAE 241510
DEGE AZ3}L, o] & °]-&519 pathway, F=3H4 24 52 A4S, AlA4eRet 24 2052 EiZ DEGES] =34
762 oS3l Boktt. 1 Ak, 15 ZFollA] “toll-like receptor 9 signaling” o] o5t A= QISH A3 &/4F 0 2 HE] AIA|E Wolsh=

TLR9E Q15 3L, Wnt s 1gna111ng pathway©l] A¥H=|o] Q= APC2, TCF7L2E A"E5F3IT}. 3 Cluegos &0ll, NOTCHI= &1
Sk, 12 AE AR QIS HAHRZof thgh W @Xﬂﬂﬁo] s thE AlAS AR 25 Zfol| M=AbA At H 25 o
2 Sh heme TH0) 2 0|71 ALASIOH FECHE SHISHIc). £ Q78 91 5A)9) 1.8 A2els oAU ZolA s
+ A= Aol Tofot= TH{FHAE A|Aloto] 12 i—aﬂi a4 of| tigt Q1 o]s) & A A5z Aol & 9)7} .
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