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Screening of Cold Tolerance-Related Signaling Pathways and Candidate Genes

in Mongolia Cattle Skin Tissues Based on Transcriptome Data

QI Yu, XING Yan-ping, PAN Jing, LING Yu, CAO Yu, ZHOU Huan-min"
(College of Life Sciences, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract; The aim of this study was to find out signaling pathways and candidate genes that related to
cold tolerance of Mongolia cattle by RNA-sequencing and bioinformatics analysis of Mongolia cattle
skin tissues in winter and summer. Transcriptome sequencing skin tissues of adult Mongolia
cattle in winter and summer were carried out by Ion Proton™ Sequencer, respectively. And then
data processing, reference genome alignment, gene differential expression analysis, GO and
KEGG enrichment analysis and candidate gene screening were applied on the transcriptome data;
Additionally, the reliability of the transcriptome data was detected by Real-time PCR. The
results showed that 86 954 060 and 69 837 009 reads were obtained from winter and summer
groups, respectively; The percentage of the uniquely mapped reads was 73. 21% in winter group,
and 75. 55% in summer group. There were 182 DEGs between winter and summer groups.,
compared to summer group, 117 were up-regulated and 65 were down-regulated in winter group;
Real-time PCR analysis showed that the transcriptome sequencing results were reliable; The

results of GO analysis showed there were 21, 39 and 224 terms enriched in the cellular components,
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molecular functions and biological processes, respectively; KEGG analysis showed that the DEGs

were significantly enriched in lipid metabolism, blood coagulation, tyrosine metabolism, steroid

hormone biosynthesis and retinol metabolism related pathways; 8 candidate genes were screened

out. In summary, lipid metabolism, blood coagulation and melanin synthesis related pathways

and genes as well as hair synthesis related genes may play an important role in cold resistance of

Mongolian cattle.

Key words: Mongolia cattle; skin tissue; transcriptome; signal pathway; differentially expressed

genes
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LightCyclerd480 S I} 52 i PCR Y ZE Y #% ¥y A& 5L
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Ton Proton™ Sequencer,
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A & Ton PI™ Template OT2 200 Kit V2 FIl ¥
B 3857 4 Ton PI™ Sequencing 200 Kit V2.Ion PI
Chip Kit v2,lon Xpress RNA-Seq Barcode, ERCC
ExFold RNA Spike-In Mixes ¥l F Thermo Fisher
Scientific 2 #) ; SZ B} & & PCR i % iR 7| Prime-
Script RT reagent Kit with gDNA Eraser il
SYBR® Premix Ex Taq™ II (Tli RNaseH Plus)
W EFEAEY TRERCRE A RAA .

1.2 A&

1.2.1 & RNA $2HC.RNA 588 B A 5 mRNA
gife BRI Sh YR B R A SR Tl
AT WS J5 » #% B Rneasy Mini Kit 13 ] 45 ik 19 J7 25
3R IR RNA . H] Agilent 2100 A 4 73 #r A A
AR RNA B I SE B8 6 RNA 5 >10
wg S (RIN (i) =7, 0 4 4K, T — i
% . A Dynabeads® mRNA DIRECT™ Micro Kit
XF mRNA #4744k 20 BEIE Ui B 6

12,2 SCEME S B 4 I3 Bk 3 A ZF
Sl AR RS RNA R 3 4 J 22 581 4 iz ik 4
215 RNA TR & 8 E . & FH %5 W-skin, Z
0 45 S-skin, CFEMEAE BRI Ton Total RNA-
Seq Kit v2 #d B 45, B4 il 45 2 B3 W Ton PT™
Template OT2 200 Kit v2 i,

1.2.3 D) 5 58 b 2 Xof 1l 5 U i RS AR R AT
W £ B UL Ton PI™ Sequencing 200 Kit v2 ¥,
B . ] Perl BAIAS 25 ft J5U I X000 A9 00 1 422 3k S
J# ) (<30 bp) FK R & reads,

1.2.4 5% FELEAHMW X f STAR™ (ht-
tps://github. com/alexdobin/STAR /archive/STAR
2. 5. 2a. tar. gz) 1 Bowtie2'*) (https://sourceforge.
net/projects/bowtie-bio/files/) ¥ 4b ¥ 5 ) & i &
reads 5 2% FE AL AT L XF 4R A5 & K i reads 1Y)
U X RCR A reads 7EIEH AL B EEE . S84
K20 3k 8 T Ensembl, J§# %1 & Bos taurus ) UMD
3.1 RUAS, AL T B MUA y Version 81 Chttp://
www. ensembl. org/Bos_taurus/Info/Index/)., Hi
RseQC AL 521 reads 78 5E P ALAS [R] R AE Hh 11
PARRIRV

1.2.5  BEPHE i J 22 S Rk oy KM edg-
eRVVER R AL X 22 5 33k 5 B AT R L O AR 4
|log, (FC) | =2, FDR<C0. 05 1Y f U 45 1fE #F 47
i 126 o

1.2.6 ZRRBIEHMG GO 3K EESN

JH DAVID 754 80k 4 J W 7= 58 oy 40 Bz IR 20 21 2%
B kA ( Differentially expressed genes,
DEGs) #4T GO H B, #i2 B 41 i 4H 43 (Cellular com-
ponent) . 4>+ I fiE (Molecular Function) , 2E ¥4 5
F2 (Biological process) %} H {1502,

1.2.7 ZERFRIXEHNN KEGG & %40 #r H
DAVID 7 28 38 X 4 5 W 2= 520 4 2 ik 241 4
DEGs fE KEGG {3l i 43 #7 .

1.2.8 Uy 45 5w & vk 43t TEA& H W50,
4 Jz k2 DEGs h B AL e #5 8 4>, Horp 4 N 7E
W-skin ' F .4 DAE W-skin T . LL Bactin
(ACTB) N2 3 M #4790 % # PCR(Real -time
PCR), 7 % K K ¥4 Chttps://lifescience. roche.
com) F &3t Fik 8 4> DEGs Fl f-actin 4551519
FEASH A TA ) AR CR) B A FR A Al 6 .
1A Z I SYBR® Premix Ex Taq™ 11 B 45 . 5 i 4
f£:95 C5 s; 95 C 1 min,55 C 1 min,72 C 1 min,
40 PMIEF ;60 C 30 s, 95 °C 15 s; 40 C 10 s, F|¥
FEAN UL 1, R 27 9E TR RE R A AR Kb i
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2.1 ZERFERHFEBKALRE RNA RER/RN
Agilent RNA nano Assay 1 Agilent 2100 4=
Yo A A o o BT 45 2R o, A B R 5 A 4t
6 MR LREA Y B RNA B >10 pe. 58
B (RIN ) =7,
2.2 ZEWESTHFREKEALR DNA XEREWRT
A H MRS A4 B k41 21 cDNA SCPE it 5 45
RAL7R . W-skin cDNA SCER BRI R 168~310
bp,S-skin ¢cDNA CJE ) F B K/ R 168~298 bp.
WIS BER/INE O 150 ~450 bp, K EEG A%, U
g g
2.3 ZEWEHFERALR DNA N F RE TR
XoF 4 N 258y AR 1) cDNA S F7 i e, 3t
AT 2 5K s 2 5K 8 R /) ISP loading 32 ¥4 >
75% sKey Signal 3 >>50, | 5 3 34 K B # >80 bp,
WPy 45 A%
2.4 ZERERHFEIRARGEE LA E AT
2. 4. 1m0 AR BCECE gE it W-skin U] 1%
86 954 0605% reads, B ARILEL A 8 054 832 969 bp,
S35 h 91 bp, B GC &l 47. 66 % 5 S-skin
MF569 837 0094% reads, BARIEE M 6 513 545 916 bp,
SEHEE K R 93 bp, 1 GC & iR 46.91% (% 2),
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Table 1 Primers of Real- time quantitative PCR
B AR EHFY S £ W-skin g1 | 25 5l 514(5"-3")
Gene name Gene ID Up or down-regulation in W-skin Primer
F:. TCCCTGGAGAAGAGCTACGA
ACTB ENSBTAG00000026199 —
R.: GGAAGGAAGGCTGGAAGAGA
. F. CCTATCCACGGCAGAGATGT
FGA ENSBTAG00000001638 % Up-regulation
R: ATTGCACCCACCAAACTCAG
F. TGCTTTTCCAGATGTGAGGA
FGB ENSBTAG00000022120 [ Up-regulation )
R: TTCCACCTTTCAATATATAACTCTGC
) F. GCATCAGCGACCAGTCTGT
PTX3 ENSBTAG00000009012 A Up-regulation
R. CCAGCTGTACCTCAGCTATCG
F. GGTCACCTTCACGTACACACC
HP ENSBTAG00000006354 1 Up-regulation
R: GGATCCTGAGCTTTGACAAGA
) F: AAGGCTGTCATGGTCTCCAG
TDO?2 ENSBTAG00000011062 I 4 Down-regulation )
R: ACCGAGTGGTGGTGATCCT
) F. GTTCTCAAACTGCGGTGTGTT
TYRP1 ENSBTAG00000020985 T # Down-regulation
R: GCCACAAGGAGGTCAGAAGA
) . F. AGGAATCAAAGCAAATACATTCAA
OGN ENSBTAG00000011824 T 1 Down-regulation - )
R: CCAAAGCATTGTGATCCAAGTA
F. GTGTTGTGCATCTCCTCGTG
S100A9 ENSBTAG00000006505 T 1 Down-regulation

R: CGAGGAGTTCATTATGCTGGT

R2 BAHESHSIT

Table 2 The statistical of each sample output data
A B/ bp B &/ bp -1 o VK /bp GC &’/ %
Sample Reads Bases Mean quality Mean length GC content
W-skin 86 954 060 8 054 832 969 22 91 47. 66
S-skin 69 837 009 6 513 545 916 22 93 46.91
2.4.2 Reads ZIE W ¥ G reads BT 4 W-skin #2821 5 i H (HQ ) reads 80 893 856 4%,
2,09 881 W-skin fil S-skin 5745 reads. & 3% ¥ reads E01 93. 03% s B B 52 4R e 4H 4 S-skin
P4 reads. & poly(A)reads.? poly(T)reads DA K 48 2] HQ reads 64 728 203 4%, 5 2 reads ¥ 1Y
B reads SF YA H . & Perl A o 38 AL 5 92. 680, 25 FBT it LU ] 55 FLAA reads % H TE LR 3.

X3 JEHA reads 4%

Table 3 Classification of raw reads

W H Ttems

2222 (5 B reads BB/ 2%0) W-skin B Z4H (5 & reads 19 HL A/ %) S-skin

HEEKEH No. of total reads

e ECH No. of short reads
k¥ K EH No. of adapter reads
Poly(A) K% H No. of poly(A)
Poly(T) iK% H No. of Poly(T)
EEE K EH No. of HQ reads

1
El

86 954 060 (100.00)

5 533 159 (6.36)
3 603 (0.00)
383 561 (0.44)
139 881 (0.16)

80 893 856 (93.03)

69 837 009 (100.00)

4 623 049 (6.62)
2 766 (0.00)
363 714 (0.52)
119 277 (0.17)

64 728 203 (92.68)
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2.4.3 SRR L XS & RS2 3 R, W= 99, 190, ME— L XS 3858 75, 5500, 25 ] 45 L 4]
skin 52 LY B AR Ny 97. 96 %0, 0E—Ee X 5 HAK reads BH PEWLFE 4,

R 73.21% 5 Sskin 5 2 % 3 AL X R
F4 EFEALISEIT
Table 4 The statistical list of mapping to genome
%51t H Items £ Z= 4 W-skin H Z4] S-skin
i A K % No. of input reads 80 893 856 64 728 203
Sy A2 KK /bp Average input read length 97 97
ME— b %352 K 5 Uniquely mapped reads number 59 223 107 48 908 075
ME— XL K %/ % Uniquely mapped reads 73.21 75.55
S XK B /bp Average mapped length 89. 26 90. 81
TR No. of splices: Total 18 249 983 14 863 361
HEBA BT 280 No. of splices: Annotated (sjdb) 18 057 174 14 732 177
GT/AG 8735 No. of splices: GT/AG 18 064 983 14 714 595

W — Hot i K

B HTER GC/AG B H:%¢ No. of splices: GC/AG 176 919 142 997

Uniquely

AT/AC 87828 No. of splices: AT/AC 8 081 5769
mapped reads
E 4 374250 No. of splices: Non-canonical 0 0
FHE A VC L 2/ % Mismatch rate per base 0.74 0.71
T 3 M 5 22/ % Deletion rate per base 0.32 0.29
S 147 M B3 1 BE /bp Deletion average length 1. 14 1. 14
AR LA A %/ % Insertion rate per base 0.29 0.31
SE- 1414 A K B /bp Insertion average length 1.13 1. 14
ZA S i K% No. of reads mapped to multiple loci 11 019 529 8 189 958
LW Atk e o )
Z A S R K FE 2/ %% Percent of reads mapped to multiple loci 13.62 12.65
Muti-mapping
d He %ot 3 K 2457 S )32 K40 No. of reads mapped to too many loci 8 998 672 7 105 593
reads
PeXT 2R 240 S i b2/ % Percent of reads mapped to too many loci 11.12 10. 97
KA PIE R HH 2 K5 No. of reads unmapped 1652 548 524 577
Unmapped reads R XK %/ % Percent of reads unmapped 2.04 0.81

2.5 BEREERERRESH
W-skin fl S-skin 2 [A] ff) DEGs #t 45 182 4,
45 S-skin M b, 7E W-skin v E 3 B 35 3G A4

*
117, F ML 65 4, W-skin Al S-skin 3/ <2 9
22 SEHERES 9 41 TLE L. sk X i log. (FO) B
FC Frn B A B 22 5 8 (Fold change) . Y il T
% —1g(FDR) , I 4% % % 3% FDR (False discovery 2

rate) (GO R(E . X T XK U B 0 Bz Bl
WY 2 3K B A9 A 0022 R s 0 Y i ok 1 0 {1 R
AR R E IR VR S RIS I QI TRES

LK R ARBER RS REREERY B

R

—_ —
(e )
1 1

log, (Z 51540
log, (Fold change)

ZERMERHEERALAZRRESHNLE

Volcano plot of differential expression analysis between
W-skin and S-skin
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2.6 ERRIFZEEMGONEEEELHW

GO 720 Br 485 3 7w, “ 40 I 2 437 4 v R 3
75 AL LAy F O RE R E] 63 AL AR Y
S IR 65 NEEE . LA 2,

A A LA 2 B3R A BT Bk 3 38 GO 428
ARG P EX 25 RBERIEST GO H
LGRS CEESMN N P {E<<0.01. P {H8/)
UHZERREIEREZFHATEEBERE. &
GO B&ESM HMMAH L EES 21 NKH I
et E £ 5 39 N H AW BRI £ 224
ANH . &5 A& IO E R B E W 10 A4
FH . A4 A 6 4 5AES KR E A (GO:
0072562, GO 0034364, GO. 0032994, GO:.
0034358, GO:0034361, GO:0034385) 4> F I fiE
B 8 A S EHETEAH 2 (GO: 0004866, GO:0061135,
GO: 0004857, GO: 0030414, GO; 0004867, GO:
0005102, GO: 0061134, GO:0030234), 5 Z f %}
N AW S B A 6 A5 RN AR & (GO
0051346, GO.: 0010951, GO: 0043086, GO:;

0045861, GO:0051336, GO:0010466) ,
2.7 ERFRIZEEAN KEGGC ZEH

3 A LA 0 M7 33 KEGG 4% 2 RE 2 51l Y
P {H&X DEGs #17 KEGG & &5 8r . & & &1
P {H<C0.05, P {8k /N 50 25 55 38 58 S DR 76 % 28031
hEEBD Y, % KEGG 05t E£5] 23 M
SoE . Hopbo2 A~ 5 Bl A & (bta04610,
bta04611) ,2 4~ 5 JIg 28 12 i A1 A5 AH 5C (bta00591,
bta03320),2 P~ H 4 5 & P450 #H 3¢ (bta00980 il
bta00982) , Bt Z #h . # # FE AR 1 (bta00830) , 2K
[ B 2 4 AR (bta00140) i1 5 B 4 25 4 B AH 5 1 %
IR AR B (bta00350) 45 X i 2% 0 A W] W & 4
(F£6),
2.8 MEFELERATEEDH

%t 8 /4~ DEGs # 47 Real-time PCR I iE, 25 5
s BARAS 5 3L 19 Real-time PCR Z5 £ 5 RNA-
Seq 45 5 AH L 22 5 A% BOAE A0 2% (B PT & Z 1Al Y 1
T FR -8, B, RNA-Seq 45 vl 4,
Real-time PCR 5 RNA-Seq 45 5 WA 3.

= S-skin-UP = W-skin-UP 19

100

10.000

1.000

0.100

FEH L2/ %
Percent of genes

0.010

0.001

60

(=X
FEF %L
Number of genes

Molecular function

T IhRE

Cellular component

A 2H 7>

2 E2FRH4E5REFRHFKKELE DEGs B GO 5%

Fig. 2 GO classification of DEGs between W-skin and S-skin

Biological process
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Table 5 The topl0 GO enrichment terms of DEGs between W-skin and S-skin

miH GO %5 FHAEATE P {H DEGs %1 H
Item GO ID GO term P valuc No. of DEGs
GO:0005576 ML 4h X 1. 81E-25 61
GO:0005615 Jfa 525 ) 3. 08E-22 35
GO:0044421 JitL A1 X 3B 43 5. 84E-14 44
GO:0005581 Jog Ji = ik 1. 32E-10 9
20 g 4 4y G0O:0072562 L ARORE 1. 82E-10 9
Cellular component GO:0034364 NS B Uk 1. 28E-08 6
GO:0032994 IEHEEESY 7.59E-08 6
GO:0034358 1fiL 5 g 4 11 490K 7.59E-08 6
GO:0034361 AT 5 JEE i 2 1 8. 90E-08 5
G0:0034385 [ERERERl g R R R 8. 90E-08 5
GO:0004866 PAY JOA Tl 0 ) 70 95 1. 67E-09 10
GO:0061135 DAY Tk it 7 45 500 1. 95E-09 10
GO:0004857 TR 0 24030 9 2. 25E-09 12
GO:0030414 JORC it 400 <] 790 35 2. 65E-09 10
ST fE GO:0004867 22 53T P K A o 0 (0 9 3. 77TE-09 8
Molecular function G0O:0005102 ARG 4. 60E-09 19
GO:0061134 it 98] 9 7. 10E-09 10
G0:0030234 it 8 7 1.42E-07 14
GO:0005179 R T 1 1. 09E-06 8
GO:0098772 AT IR AT 2. 55E-06 14
G0O:0051346 7K e 8 1 P R 4 2. 41E-10 13
GO:0016485 AT 8.89E-10 14
GO:0006952 75 40 52 i 1. 22E-09 19
GO:0010955 H B L 6RO 4R 2. 38E-09 12
I 2 5t GO:0070613 I A R 9 4. 4TE-09 12
Biological process G0O:0010951 PAY JOAC Tt 175 1 9 97 9 4 2. 09E-08 10
GO:0043086 A T T B 2.15E-08 14
GO:0045861 KR B SR 2. 23E-08 11
G0:0051336 JK AR il T Y R T 2. 51E-08 16
50:0010466 JHK T 5 ) £ VR 4 2. 99E-08 10
2.9 RIZEEFIE FGG; 5RORG MR #EME KN TYRPL #1 DCT;

ML L A 1Y) 22 5 3R 38 e A 45 R L GO #il KEGG H5E &4 KM X H LOC101906373 (Keratin-
WA AR LRl 8 N E R AR B CHY associated protein 8-1), DL I[N i) 22 5 R IK 1 O
e 3 R . 5 08 i 12 MR A G A 6 R . FABP1 W7,

Ml ADIPOQ; 5 #E Ifi A 56 9 B2 I FGA | FGB #
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Table 6 KEGG enrichment analysis results of DEG between W-skin and S-skin

I I G T A R P {H DEGs % H DEGs 4 ¢
Pathway 1D Description P value No. of DEGs Names of DEGs
I A I % Bk
* FGA,PLG,FGB,F9,SERPIND1,MBL2,
bta04610 Complement and 2.53E-13 13

coagulation cascades

2= B
bta05204 . . , 6. 11E-11 11
Chemical carcinogenesis

2P G- A

bta00983 Drug metabolism-other 1. 60E-09 8
enzymes
Ui €0, % PA50 [ 54 A4t
bta00980 Metabolism of xenobiotics 4, 97E-09 9

by cytochrome P450

P EEAC 5
bta00830 7.37E-08 8
Retinol metabolism

2 ) A -0 (R
bta00982 P450 Drug metabolism- 8. 48E-08 8
cytochrome P450
e BEROR A R

bta00140 9. 74E-08 8
Steroid hormone biosynthesis

TE A3 R WA )
bta00500 3. 33E-07 7
Starch and sucrose metabolism
OIS i R 0 R A
bta00053 Ascorbate and aldarate 1. 53E-06 5

metabolism

PPAR 55 i

bta03320 5. 29E-06 7
PPAR signaling pathway
TG R 4 %5 W T R A ELAE T
bta00040 Pentose and glucuronate 8. 40E-06 S
interconversions
AR 58 _
bta01100 1. 50E-05 28

Metabolic pathways

KNG1,C8A,C9,FGG,F2,F13B,C5

LOC540707,,GSTA3,L0OC511498,CYP2E1,
CYP3A5,ADH4,1.0C100138004 ,UGT2A3,
LOC530553,L0C100140261,L.0OC615303

CES1,DPYS.,UPP2,1.LOC100138004,
UGT2A3,1.OC530553,1.LOC100140261,
LOC615303

LOC540707,GSTA3,CYP2E1,ADHA4,
LOC100138004,UGT2A3,LOC530553,
LOC100140261,L0OC615303

LOC511498,CYP3A5,ADH4,L0OC100138004,
UGT2A3,1.LOC530553,1.LOC100140261,
LOC615303

GSTA3,CYP2E1,ADH4,L0C100138004,
UGT2A3,L.LOC530553,1.LOC100140261,
LOC615303

LOC511498,CYP2E1,CYP3A5,1L.0C100138004 ,
UGT2A3,1.LOC530553,1.LOC100140261,
LOC615303

LOC100138004,UGT2A3,LOC530553,
LOC100140261,G6PC,GYS2,1L.OC615303

LOC100138004,UGT2A3,LOC530553,
LOC100140261,L.0OC615303

ADIPOQ,APOA2,APOC3,FABP1,
APOA5,PCK1,MMP1

LOC100138004,UGT2A3,LOC530553,
LOC100140261,L.0OC615303

TYRP1,TDO2,ALOX15,A0C1,ATP6V0D2,
DCT,FOLH1B,PON1,CES1,LOC511498,
CPS1,CYP2E1,0TC,DPYS,PAH,ACSM2B,
UPP2,CYP3A5,HGD,ADH4,1.0OC100138004,
BHMT,PCK1,UGT2A3,1.LOC530553,
LOC100140261,G6 PC,LOC615303

(#Tm Carried forward)
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(&% 6 Continued)
1 % 2 ST N Py DEGs #t H DEGs % ff
Pathway 1D Description P value No. of DEGs Names of DEGs
N bk L5 1 2 2 AR 1
LOC100138004,UGT2A3,1.OC530553,
bta00860 Porphyrin and chlorophyll 2.52E-05 5
LOC100140261,1L.0OC615303
metabolism
4 B 0] % BR A R
- BOLA-DQA5, BOLA-DQB , PLG,MBL2,
bta05150 Staphylococcus aureus 3. 13E-05 6 o
FGG,C5
infection
SV R AC
bta00591 0. 000 465 4 ALOX15,L.0C511498,CYP2E1,CYP3A5
Linoleic acid metabolism
i 2 R X
bta00350 AREA 0.000 629 4 TYRP1,DCT,HGD,ADH4
Tyrosine metabolism
=PSRRI TN COL3A1,COL1A1,COL6A6,COL1AZ2,
bta04974 0.001 504 5
Protein digestion and absorption PRSS2
ML/ A COL3A1,COL1A1,COL1A2,FGA.,
bta04611 0.001 582 6
Platelet activation FGB,FGG
ECM 2Z {541 H./E F
bta04512 ) % fr 0.001 668 5 COL3A1,COL1A1,COL6A6,COL1A2,VTN
ECM-receptor interaction
PI3K-Akt {5518 #% COL3A1,COL1A1,COL6A6,COL1A2,GH1,
bta04151 0.002 351 10 )
PI3K-Akt signaling pathway VTN ,PRL,PCK1,G6PC,GYS2
i v oM A 2 A
bta04922 T RIS & 0.002 575 5 GCG,SLC2A2,PCK1.G6PC.GYS?
Glucagon signaling pathway
bhta05020 JbeiG#E R Prion diseases 0.003 807 3 C8A,CY,C5
bta05146 P & B2 9% Amoebiasis 0.006 911 5 COL3A1,COL1A1,COL1A2,C8A,C9

)
|
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o
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Fig.3 Comparison of the RNA-Seq and real-time PCR results
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Table 7 Differential expression of candidate genes

E PN TE W-skin | T R 28 21 log, (2 7550
Gene name Up or down-regulation in W-skin log, (FC)
FABP1 I Up-regulation 8.75
ADIPOQ ¥ Down-regulation —3.28
FGA i Up-regulation 4. 84
FGB 4 Up-regulation 4.29
FGG 1l Up-regulation 3.72
TYRP1 T ¥4 Down-regulation —5.51
DCT T 8 Down-regulation —3.49
LOC101906373 | Up-regulation 2.57

3 3
3.1 HARMERALHIERE

B Wk 2 RO FL B W B K 4 E S A e 2
B JRAE AR E S NS0T IR B AL 15
S5 T LA K 55 2l ok B0 35 R B A58 N g ) BB
FAOG . AT 5T DA A BP0 2 58 i 40 1 B Bk 21 2 R
G WFFE K R A8 5ty A0 35 N JE Ve 1 B rp R Y
VEF B Ho Ay F AL . AT v s BU 4 B 520l 4
ALt 6 Sk flLATTAR B Z I RSO0 R L LR bRl
RGRAGIRM AL 22 5 8K AT K EFH
X AR OH: AR AR 0 S AR A G DR
B e AR g R LR 22 R R IR XA RA U M EH F
YN8 A F0RE A R AT 8 B, DA SR B e by 0 5 1R 1Y
REHEERRE,
3.2 5FEFEALX

K ZR R R AL RE AR 5 22 S DR A 1 L EL ) 28
YRR 97,96 % F 99, 19 %), i — o XF R AN
E 76 IE B (8 N 53k 73. 21 % 1 75,55 %) L i £
A7 A HL T RS 5 (4 5k 13, 62% F1 12, 65%), &
JSLIK A 45 A IR K R RE A 3 Bl (1) 22 KR (K 41 5
JEAR . St A AR BT A L DR A 50 B LB
AW 8 8 B AR () SUFE P TR £ Kk
P B TR M X R TR S 2 AL E
BRGFOCR (DOFP SUETKFIINGE Z . B TEBREY
S P AETEN S T mRNA fESE A F Y4 1 &
LI, HE AR AL R AR BT 4 SN DL AR L 2L reads
5% FANA L 2SR R, BT

J&i S5 P L ME— X Y reads, T sk —
Fb T 25 s AR 38 B 1) % 2 2 3 DR A T AN 4 Y [ R
AHIFFE R BT Ry i 1 vk R e TR S Y
ME— EEXT ) reads B ORY KEHE X S H L EH AW
B ) S LA P AN FE 0 J5 825 BT

3.3 GOs&

GO B 1" 36 T4 9 fl L BEXT N R B
JEi AT R e MR . A WF5E DEGs GO & 4 43 it
ALy O T IIRE R AE Y RO R E A T
KA 5 IR 2 K s 8 1 A G L 55 T 0 1 0 I S N A
KB LA W = 58 A4 e IR IR 25
BRI B DL K A T 5 P R T 7 I R] BE A AE B
%5,

3.4 KEGG B%&

KEGG Pathway 4> $7%% 1] L) I F 35 % DEGs
JT V5 B B (15 538 %« 38 ik R A a5 I 1% 43 A )
Ptk — 25 T ff X Se SE T Y A 0 2= T B . AR 58 1Y)
DEGs KEGG & 843 #r v, 8 il AH 558 B% L J8 25 13 i
A I AH DG 38 5 1R 2 s A 0 3 B R 5 PR 8 R A
DG D i 2 R A I S B R
30401 i A G W 7L 3l W e FE I R
W 3% T 4G 7 ISR R A — ol 2 a0 AR R 5 RE T D
A A L 5 AR A LA 20 N R 2 9 1 AT B R S B
(e, ot b A AE N HE JE R 1 3k DR A AR B O R
PR IV 35 A A G 35 TR AE B ATT X T A b [X 9 8 BR B
STV i) LB U o L QI i < S S | A S =
52T 2 R JHR 2H 20 e 1 i v e R A DG R I B R A AT
A TE U/ B I 10 V0 B s/ R e 1K O T R
HEEEM.
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3.4.2 JRZGBHMACHAE G B, Rl sh A B ik
FLAT Bz B R B2 g M mT A7 g 10 1 MKk A 1, L 43 0k
B o LA PR3 R LB R PURUE W R SR Ak AR
Y E ARG S R A A A S
B2 Jok 2H 28 v 5 i 2 AR R 56 1 3 i 5 6 DR B A
Fik, BR 2SR BR, AT AR A A R B2 Bk AL 21
o ial
30403 RO E A B G I K 2R AR Il B A
Yok /0 A1 JE £ 4 00 9O R X B FE A AR 2 —
SR TN B AR R B 1 ROS G 1 48 58 K 7 T
0T R HRE B ROS 4140 70 41 B 5 A Bl SR 1 A .
H, 0, J& ROS W 5r Z — . Bk T8  3 Hy 58 1
fE5h s Ho O, 38 1] DASE 2o 28 06 3% 4 i B2 o i) o )
PRI G RN AE R @l = Py pl = . B & ZR 5l
A B R A 2 b 0 2R R DG 1Y) T SR 1R I 3 LA
Sz 38 i i S FR #UE TYRP1 A1 DCT 1 i
Fik AT REA B T B kAL 4 HL O, 7KF L 98
A S AR B ML A 45005
3.5 RIEEE

FABP1 fil ADIPOQ 7€ 1815 Jig 0 A 77 16 &
HEZIEN. FABPLJE TIRIiMR 4 & &E A (FAB-
Ps) ZE L e mRNA 50 2L 3 91 09 B /N
I E )z 43 A0, FABP1 /R 245518
7 8 K LAY A 0 984T BILIAR Bl - A0 R IR R
(Adiponectin) X # ADIPOQ, & —f M EEH,
A LA 5 I T 1 G R M ) R

274 % (4 ) (Fibrinogen) , B FREE ML F 1 . K
XFRE ZRAREE A . B EA RS Ac.BRY 3
SRZIKEEM B, X 3 4% 2 IKEE 4y S B FGA | FGB,
FGG 3 A3 gt F 2 8 (1 J5 n] DL 2 i /)
A B A o 8T L 90 285 T A A0 A S BEL Al o 37 3k
Wg . APFEh S S-skin Al W-skin H i) FGA |
FGB.FGG #f b i 3235 , Ul B & 22 58 1l 2F J ik 41 20
P E AR R AR LE SR, S F Tk
3 3 9D B i A o R 1 K AR AR AR TR T

LOC101906373 (Keratin-associated protein 8-1) &
MEAMXEAN—F. MEHKRD MMEA
MEEHKAP) RERAMITEMN EEEH,
KRT A7 R TR0 b 780 5 26000, KAP AR 4l HL 41 %%
B2 B4 R) 43 Ry 3 28 43 i) Ry e o B CHLS) | R e i
(UHS) fil @ H & A (HGT)MY, LOC101906373
J& T HGT, fEEB KA BT HGT KAP [k
e F KRTY M, DL sE B & A0S il R R DL S HLBRSR

gpbiseed 5 S-skin 48 b, W-skin #1 LOC101906373
AR U B R A BT A 2R W i L
B4, 9 B LOC101906373 1] fE 76 1% 3 2 v &
FEHEEAEM .

4 & it

A 35 A Ton Proton ™ Sequencer %f 42552
AR RSN 0 R R AT S A Ty, &
b o3 BT JE A H W25 A 1 BB I AH DG T8 I 202 A
ARHAR O 18 g% I 55 40 3845 JMURH O 1) 1 U PR v fiE 5
ST PUIERE 1A 5% ik £ N FABP1 L ADIPOQ,
FGA.FGB.FGG,TYRP1,DCT,LOC101906373 W]
TESE T AR B R b R BAE .
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