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(MSH .DDB2 . XRCC2 .RAD52 . Oggl .PMS2 %) Ji§ W 8 X, ( SIARDT  ApoA4 . CYP51  Fadsd6 %) #= %8 .

B (P21,P53 BAX %) A0 X A A 23 LA,
qPCR % R 5 RNA-Seq M| 5%
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1 MR5AE

L1 X

KHFE (H. kuda) B 779 R 7 5 FR 55T
SLEEREE ., PR @R S R AR, R E
0.301 2+0.027 6 g, &K 4 5.35£0. 18 cm, FiH ¥
BEVEES, EEIKFE RGP 18, LUk AR
HofbIAE N BT, B FRIRE Dy 2520.5C, %
25%0, It DO>5 mg- L™, 186 HVE K 208 5 1 K
SRIBETK B R IR 2 U B 2 h JE AT RS, 1K
KK IR 4 B (CK) 25°C , /3 T 1 381 2 ( H-test)
31°C AR MA L (L-test) 19°C , #R Bl 25%0., HE
W8 12 h f5 B BEHLE 5 8 K 0 E & T A7
AR, T-80°C vkAE T IR AF- 4
1.2 RNA ZER CEMEMF

22 Lin U 5k WD R AR LA BR AR Z 1)
25, RH RNAiso plus {7 & ( K&EEEYAR
W) MUFFRERE S 2 BUE RNA SR K5500 43060
BETH (AL RTBLR BB A A R ZS W] ) 48 260,280 nm
WAL B REAE , 3 1% 3 IR L Ik K A RNA B
i B 4l A 52 #E M, R ] Bioanalyzer 2100 & 42
(Agilent Technologies, 32 [E ) PFAli RNA 199k B Fll 57 3%
Mo BAFEMAE2 g RNA R NEBNext®  Ultra™
RNA SCPE il %187 & ( New England Biolabs , 3¢ [H ) 4
HE A 368 P A A SR 0 o SC %8 . 7E Hlumina - 75 B0
Fe , IS PE1SO [ i Uik AL (L) A
FRAHE ],
1.3 BRAMAR IBRNERREERSFT

i1 Perl JAIZA Kb BI5GB LLAR O ] 115 B
B EHE B, AR 25 BR 4 k 15 Y4 1Y Reads IR 5T B 1Y
Reads UL X & N HLBR T 5%1F) Reads, 1 3E J5 75 2 1
Clean Data, # it H. i B SR 46 08 5 19
SFFI R BTEE R T 30(FFRF/NT 0. 1% ) HITRFEEL
B9 LB (clean Q30 bases rate, Q30) Eflim BlIE 2
&, RH Trinity BRI T4 %6 WS 2 1Y K 3 sk A
PEATVEAR SR S5 547 P ) 52 HE (open reading frame,
ORF) BMAILIRE AT, KA RPKM J5 kit AL &
K DEGseq v1. 18. 0 # 4" T 22 R Rk & A
(differentially expressed genes, DEGs) 73#T, #EH Q <
0. 05 Fl1log2 ratio| =1 By Ky DEGs, % Hi# 47 GO
FER A (Gene Ontology ) & 52/ M A AR L K 5 L A
A A PB4 4 KEGG (Kyoto Encyclopedia of Genes and
Genomes ) i 1% & 74T .

1.4 LB TEE PCR(RT-qPCR) 7347

I 13 4~ DEGs %} RNA-Seq 5 5L T90AIE , AR 4
S FET Unigene ¥ 41 ,H:J Primer Premier 5 #X
PR RES I (£ 1), PL B2~k H (beta-2
microglobulin , B2M) } N2 3 | % H QTAAC 161 345
H A JE H AT 38 7K, R TB Green Premix Ex
Tag™ I (Tli RNaseH Plus) (TaKaRa, Ki%)#17%E
FEIRKM , 7E Eppendorf realplex* HiEf7, F4idt o &
1,3 BRI SRS — MR, 3 N EE

2 ZEREHSMH

2.1 KiBDBFHE mRNA MF &R RMLESRE

P s (6 2) , CK  H-test Fll L-test 4H 43
WARAS 49 556 386 .49 404 042 .48 043 100 R HATEEEL
(raw reads) , SLUESS 53 AARTE 47 880 348 .47 987 534
H146 520 778 > clean reads, Q30 {HI7E 94% L) I,
UEIIZEE AT 58, Fr e 3 T AT, v o A A s
Trinity {4 4135 J5 £ B T 86 712 e AR, K 7
200~2 000 bp Z ], -3 & 1 443. 25 bp,N50 K
JES 2 485 bp, AL SEA 5 i3k — 20 2H 3 b 3 s 4R
5 42 264 P EAKE#E (Unigene) , IR EE N 1122, 71
bp,N50 g 2 223 bp, H:H, & 200 ~ 600 bp JEH A Y
Unigenes 5§ 53.27% ,600~1 000 bp /i 12.41%,1 000 ~
2000 bp /i 16.30%,2 000 bp LA I f4 Unigenes 4
18.02%,
2.2 EFEINEEER

FFARTFHY Unigene £ {5 873 78 2 1 ot 52 4
B (Pfam) (8 10T 914008 P2 ( Swiss-Prot) \AETT
R VB E (Ne) | A AR W) M SR 2R Y R AR
(KOG) FEFEAAIE R (GO ) FIAR mt & K 5 B A
HAF2 A (KEGG) FF8E E iR, ik 4 7]
1, Nr K 2 vh 1 BE Y Unigenes T 5 ) B 22 3k
53. 64% A% R ¥ 51 KU JE (Nv) T B Y Unigenes i
44.49% ;19 506 )~ Unigenes 7 GO X045 2 153 1 1%
FE, 7 46. 15% ; KEGG B8 PRI B Unigenes fe/b, 3t
12 046 4~., GO 43R5 T UifE ( molecular function) A=
¥y ok 2 ( biological process ) Al 40 il 2H A% ( cellular
component )3 P84, FH Trinotate BVEREZE R, Giit
B GO A H P ERAIM LR IERIE =% o & H
RBNGEER (B 1) o ARt B0 =228 )2 4n i
PR & 74, 74% PSR AR Y IR T AR L R 43 )
7 56. 7% 49. 7% ; 1653 1 DI RE 0 v fe 3= B (1 2 51
LG IIRE (72. 88% ) FIMiEAL T M (35.33%) ; AL 41
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&1 RT-qPCR FTRAEEKHE5I¥F 5]
Table 1 Genes used in RT-qPCR and their primer sequences

N 75 3%
i L D S VERE IFESI(5-37) Ai}: uﬂf
Number Gene 1D Gene annotation Primer (5-37) p.
efficiency/ %
DNA &5 # H XRCC2 F: CCGCCAAAGTGTTCGTGA
1 TRINITY_DN5284_c0_gl 99
- -8 DNA repair protein XRCC2 R: TGATCCAAATGCGCCATG
A I AL F: TCACATACTTCACGGGTTTCG
2 TRINITY_DN121 1 : 102
RINITY_DN12165_c0_g Superoxide dismutase (SOD) R: AGGGAAATGTTCAAGGTACTGC 0
PIRFLEH 70 F: GTCGGTGAAATAACAGGGAACA
3 TRINITY_DN12096_c0_g1 : 95
- -o-8 Heat shock 70 kDa ( Hsp70) R: CTCTGGGTCTACAGGTATTAAGGTG
S e T R i
4 TRINITY_DN10718_c0_g5 gté&fﬁ ﬁjgalj'ﬁ'ﬁ:;fz fm ?EF‘ ' F: CCTITGGCTCCTITTCTGE 97
- -8 Prafimrelaed Apic tansier domain R: GCGGGTTTGTCTACTCCTCTG
containing 7 (stard7)
B W 1400 FF LT F: CGCCTGGTTGGGTTTCTT
5 TRINITY_DN12425_c0_gl 102
- --8 Lanosterol 14a-demethylase (CYP51A1) R: TCAAACAACGCTCCAACAGG
A-6 BB L1 A F: TGGTGCTTGTCATACTACCTTCG
TRINITY_DN12684_c0_gl 104
6 RINITY_DN12684_c0_g Delta—6 fatty acyl desaturase (Fadsd6) R: CTTGATGCTTCTCGTGGTCG 0
fF S RS A 20 F F: TCCCTGGGGTTGATGGTGT
7 TRINITY_DN15307_c0_g5 : 101
- -8 Stearoyl-CoA desaturase ( A—9-desaturase ) R: TGGTACTTCTGGGGCGAGTC
HIEEA A-IV F: CGTCTTCGTTTTGGCTGTTT
TRINITY_DN9693_c0_gl : 10
8 RINITY_DN9693_c0_g Apolipoprotein A-IV (apoA4) R: TCTTTTCCGAGATCCGACTGT 3
Bel-2 A X HH F: CCCGCAGTCAGTGAAGGAGA
9 TRINITY_DNI2215_c3_g4 Bel-2-like protein 4 ( BAX) R: CGAGGCTGTAGAGTTGGGAGTT %
w5 A i —
10 TRINITY_DNI12335_c0_g2 ::CL Tléé&/ﬂ/i& E Eﬁ%m F: GCGACGGAGAAGTTGTTGAG 96
_ _C _g —gdmm% serie, reonlne—pro em R: CTTCTCAAGGAAGCATGGGTC
kinase ( AKT3)
HAfA % 10 F: GGAGGACACGAGGGACTTGA
- :
11 TRINITY_DN14737_cl_gl Interleukin 10 (IL-10) R: GCCTTTGTTTTGCATCTGACTG 100
Toll #£3Z 14 2 F. AGCAGCTACTGCCATGTCTGG
12 TRINITY_DN14616_c0_g4 : 8
- 018 Toll-like receptor 2 ( TLR2) R: GCTGTTGACAAAATGCCGTGA o
R b SRR 9 RE R 1 1 4% F: ACGCCATCAATGAGGCTTTT
1 TRINITY_D 0_gl 102
3 RINITY_DN9753_c0_g Allograft inflammatory factor 1-like ( AIF1L) TCTTGGCAAGTCCCAGTTTCT 0
14 TRINITY_DNI14235_cl gl 2-fEkE A F: TACACCCACCAGCCAGGAAA 100

Beta—2 microglobulin ( B2M)

R: GGACTCGACGACATCGAACATC

*z2 KEBESNF

HIEMSITILE

Table 2 Statistic summary of the sequencing data of H.kuda

ISR AR T

. P sk e
45 J5 ik Fr 51 £ R/ Y= R IRV T U S R 30 O TIER H 1
Groups Raw reads number Clean reads number Clean bases number
Q30/%
IR CK 49 556 386 47 880 348 7 182 052 200 94.03
R E 4 H-test 49 404 042 47 987 534 7 198 130 100 94. 08
IR AL Ltest 48 043 100 46 520 778 6 978 116 700 94.32
IRy AR RN N AR 03 (87. 25% ) Ay FER, FLP R bR 5 543 A, 3T 8 466 5 L-

(57.24%) RIS (45.36% ) . 1F KOG %k
H 15 454 DNIERERR] T 25 N E R FEA(F 2) 3
*ﬁ?%%ﬂlﬂi‘ﬂ(T,Zl.%%)%#ﬂ&m ETM (R,
21.06% ) 103 T R AZEHE , U B 5 81/ 8 H
A%/ oy AR (0,8.29%) .

1 14 3 A1, H-test vs CK K75 14 009 2 3%k

test vs CK 75 20 030 M= FFRIAEA (14 016 T
FHEBE FIH,6 014 N ERRBEFBETIH)
e U 3B A R PR R I T AR A UL
Arp BB S S R, R4 R P LR
Ja S HE R RIRWEENA 2 851 4, H-test vs
CK 5 L-test vs CK Z[0]A 7 324 4~ 5 F KK A
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0

1234 567 8910111213 141516 1718 19 20 21222324 2526 27 2829 30 3132 3334 353637 383940 41 42 4344 4546 4748 4950 51 5253 54 555657 58 59

TE: L UM ;2. A9y ;3. USSR 4. RF ;5. MEHTARSEY S ;6: Eh0;7. M ;8. ZAMEAEY TR ;9. ok
RGN ;10 AWM 11 AR R 12 B3);13: SRR 14, AARINEL;15. 7705160 (59517 A 18, Wikl R ;19 k24 k
ZE Ml 2 5 5 AT 520 (B3R ;21 ARG 522, ANBERAE ;23 BT ;24 2R ;25 A WA 26 EARHE; 27 BROKILAWIRIH ;28 4h
R#85Y 529 AN ;30 AUMRRAEIY;31. ;32 BERRIY;33: ROPTAL G R34 AURMMIIXIRA15r ;35 MU 22 ;36 . AUALI XI5 ;37 . 5% il
jiﬁﬁ 38: MRESE MR ;39 MO TREGM;40: Jefih;41: A ;42 BRI 43 HAWEBUATRSY ;44 JRBERLTI053 545 JRFERL T ;46 455

UIRE ;47 HEALTGTE ;48 > TIIREITI ;49 Feis Rl 71150, %%ﬂ?"l%{ﬁﬁ 51: (551G E; 52 T IRENEHE M ;53 450

ERLEFRIS ﬁ’?ﬂt?ﬂl?ﬁﬁ;ﬁ; R TR 56 BTN TE k57, 20 T aRIE R 58 AR 59 EIRZMIEE;
Note: 1: Cellular process. 2: Biological regulation. 3: Metabolic process. 4: Developmental process. 5: Cellular component organization or biogenesis.
6: Localization. 7: Response to stimulus. 8: Multicellular organismal process. 9; Immune system process. 10: Biological adhesion. 11; Reproductive
process. 12 Locomotion. 13; Multi—organism process. 14: Cell proliferation. 15: Behavior. 16 Signaling. 17 Growth. 18 Rhythmic process. 19
Presynaptic process involved in chemical synaptic transmission. 20; Pigmentation. 21 Cell killing. 22 Cell aggregation. 23 Detoxification. 24 .
Reproduction. 25 Biological phase. 26 Nitrogen utilization. 27: Carbohydrate utilization. 28 Cell part. 29; Organelle. 30: Organelle part. 31:
Membrane. 32; Membrane part. 33; Macromolecular complex. 34 Extracellular region part. 35: Cell junction. 36: Extracellular region. 37 Synapse
part. 38: Membrane—enclosed lumen. 39: Supramolecular complex. 40 Synapse. 41 Cell. 42; Nucleoid. 43 ; Other organism part. 44 Virion part.
45 Virion. 46; Binding. 47 Catalytic activity. 48: Molecular function regulator. 49 Transporter activity. 50; Transcription regulator activity. 51
Signal transducer activity. 52: Molecular transducer activity. 53: Structural molecule activity. 54: Antioxidant activity. 55: Hijacked molecular
function. 56 Translation regulator activity. 57: Molecular carrier activity. 58 Protein tag. 59: Nutrient reservoir activity.
1 GO ZittEikE
Fig.1 GO statistics histogram

xR3 HEZRGITER x4 BIEEENERLE
Table 3 Assembly result statistics Table 4 Summary of comments in each database
JPHK ZH A S A PABL IR By e BB PR R [Epinia
Length range Trinity Unigene D Number of Percentage
atabase .
unigenes /%
200~600 bp 33 659 22 513
600~1 000 bp 11 264 5247 AT B E Nr 22 671 53.64
1 000~2 000 bp 19 264 6 887 n .
> 2000 bp 22 525 7617 &MHZWZEHEEE Nt 18 801 44. 49
Bt Count 86 712 42 264 RN G RN A AR 2 12 046 28. 50
/MK HE Min length/bp 201 201 KEGG
KK JE Max length/bp 18 307 18 307 HEUTUT IR PE Swiss-Prot 18 276 43.24
K Mean length/bp 1443.25 1122.71 T R F B BE Pfam 14 248 33.71
N50 2 485 2223
N9O 646 406 HEREARIEHAE GO 19 506 46.15
TE NSO AT FI R EN/INHES 24 H Z2 T B2 W A ok 4 3 7 31 BEHBELIE R AR B HR 17 208 40.76
s - [ UK eggNOG ’
RAREE 50% I, 55— P 91 B R /NER S NSO f9 R /b, N9O AR 3R 741 PRI ogg
AR ENINHES ], 4T B B R KIER 4350 51 K B 909% i, B )i — HAZA YR S R iR KOG 15 454 36.57
A FEHTEY KNI A N9O R/ BLVEARE R FE Total unigenes 42 264 100

Note: N50 means that the sequence is distributed from large to small,

and when the extension length just exceeds 50% of the total length of the Iﬁ] i 6 685 A%E%{RT H-test vs CK ﬁ%%‘:{ijj
entire sequence, the size of the last sequence is the size of N50. N90 means
12 706 42257 FENALAE L-test vs CK 1 5 33K
==
length just exceeds 90% of the total length of the entire sequence, the size of 2.3 %ﬁg H,\J KEGG & $ﬁ$ﬁ
the last sequence is the size of N90. KEGG %#A%AR&%E:F j(ﬁﬁj‘j/%éf‘ 5} u_» \

that the sequence is distributed from large to small, and when the extension
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A: RNA I TF1£1fi RNA processing and modification
B: et (1145 9 A3 772 Chromatin structure and dynamics

3500 C: fig 47 54k Energy production and conversion
D: 40 fE 8. g3, etk srX Cell cycle control, cell division, chromosome
partitioning

3000 — E: B IERR#H%1Z 5/ Amino acid transport and metabolism

F: Bt #4328 540 Nucleotide transport and boli:
G: Bk A& 4324 5 4R Carbohydrate transport and metabolism
H: fEHE RS C transport and metaboli
I iR iz A14C ¥ Lipid transport and metabolism
T B, MR 445 I A4 K A2 Translation, ribosomal structure and biogenesis
K: #:3% Transcription
L: &4, HE4F1E5 Replication, recombination and repair
M: 4B/ A ) R 42 Cell wall/memb lope bi
N: 411323} Cell motility
O: BIPEE1EM. A, 145 Posttranslational modification, protein turnover,
chaperones
P: THLB FHIiZ 4 548 Inorganic ion transport and metabolism
Q: WERMFT MM EN &R, HERMFELRE dary
transport and catabolism
R: — 2 Hilll General function prediction only
S: ZhAEA %1 Function unknown
T: 15 5% G4 Signal transduction mechanisms
U: U84 43 A #EHLIZ% Intracellular trafficking, secretion, and vesicular
transport
ABCDEFGH IJ KLMNOPQRSTUVWY Z V: L] Defense mechanisms
e ¥4§f:ﬂﬂﬁﬁgﬂﬂﬂﬁl‘%m Extracellular structures

Function class ¢ #5H Nuclear structure

Z: 4iffi-E 42 Cytoskeleton
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2 PR DG T R
Number of matched genes

1000

500

B2 KOG HgEsExitHE
Fig.2 KOG function classification chart
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Fig.3 Statistical diagram of differentially expressed
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genes in liver transcriptome of H.kuda
WAUE B G R =R AT TR RGH
I REANSE P, INAEFE D o0 50K 1 4 i A=

RIS RGO E B, X 22 7 R KL Pathway T
FERHTE B Tt — s s W oiaet” . 5% Letest vs CK

IKFEPITE KEGG BUli s 4R, L Q<0. 05 Jybrifi, X 4 REDFHERATESEESER
KEGG &4 P athway AR LA RS B 3R AT B 4R 4 Fig.4 Venn diagram of differential gene in liver
M, e 22 5 ek LR b i e B A Y Pathway , Her transcriptome of H.kuda

Q AN Z BB IAL IEZ S5 /Y P H, Q {H#/N, FR
22 RN LN A 2 I P ) A Y AR
5T, H-test vs CK [ 22 5 A 3L H & 4E 51 332 4%l
%, S A I R R R R AR A S A

Y6 LA S A AP JE T ECM - 32 AR A B, L-test vs
CK By 225 Fah 5L & 42 51 332 4, i 3 & AL 03l
%A R VR 4 K DNA &l

F5.3% 6 e A EMHET 20 4> KEGG 1R il
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%, S R e A e R AR (A0 ECM-3Z2 R M AR 38 B K& DNA i g2 (n[A]J5 8 41 . DNA & il |
F JgA Wi e M 4% A2 R  PI3K-Akt {55/ % diBER ) R VIRIE 2 IR DIBR1E &2 55 ) MR
A AR B (AN ST Al IR A 288 A 5 B (FEA DU mR A A e H IR e i 55 ) S5 e
RE W AW e H e AR 55 ) S ML T (HOBE T8k e SOD . HSP70 ,HSP90 P21 P53 \BAX HSPT0,
IR PEANIAET ) 2 B, W R B35 RI53E  HSP90 ., StARDT . ApoA4 . CYP51 | Fadsd6 . MSH . DDB2 |
FHA SOD  HSP70 . HSP90 . PIK3R ,CYCS ,CASP9,  XRCC2 RAD52 Oggl .PMS2 2 J R EAR IR it & 4%
CASP3 P21 Akt IL-10 . TLR .CCR9 MHC2 %, iR BwEAEH,

%5 H-test vs CK £ RERF EHERH 20 > KEGG Ri§H#E %
Table 5 Top 20 KEGG metabolic pathways enriched in H-test vs CK differential genes

i % 1D i 2 e I T 22 SRR IR R Qi AR TR
Pathway ID Up DEGs Down DEGs Q value Metabolic pathway annotation

H B AR

4974 2 4 . 004
map049 3 3 0-004 9 Protein digestion and absorption
e FE 82 21 1 A
map00100 3 13 0.005 9 ;@H@i% o EJZ
Steroid biosynthesis
ECM-%2 2
map04512 22 44 0.0123 Xﬁi*aﬁﬁ:ﬁﬁ
ECM-receptor interaction
BT é | = “1:: 73
map04923 9 31 0.073 8 .Huﬂﬁfﬂﬂ.ﬂﬂﬂu%ﬁﬁi
Regulation of lipolysis in adipocytes
B A
map04975 20 5 0.194 7 ‘ EE'H,H LB _
Fat digestion and absorption
A
map00561 17 19 0.194 7 i dﬂ@la{t i .
Glycerolipid metabolism
IgA Jil Gy 9 45
04672 7 8 0.194 7
map o Intestinal immune network for IgA Production
map05134 21 4 0.194 7 E@ﬂ;@ﬁﬁ
Legionellosis
map05145 31 23 0.194 7 E_’,ﬁ/ﬁiﬁ'
Toxoplasmosis
BRIt ER
map04978 12 9 0.215 3 VRILR B
Mineral absorption
PI3K-Akt {5 % il
map04151 62 81 0.2153 ,””, -t
PI3K-Akt signaling pathway
11 TR IR
4 24 .21
map04930 6 0.2153 Type Il diabetes mellitus
2 BEBEAR AL 15 J-ganglio £ A1
map00604 6 5 0.235 1 o _%ﬁaﬂj—% & ganglio %ﬂ .
Glycosphingolipid biosynthesis - ganglio series
MBI
map00830 1 8 0.2351 Retinol metabolism
a3 fh AR B
map04721 17 19 0.2351 . ﬁﬁiﬂlﬁ{ﬁ.ﬁaﬂ
Synaptic vesicle cycle
ABC #4128
map02010 18 16 0.280 2 ABC transporters
UL
map00520 23 5 0.280 2 _ REmAEERRAH .
Amino sugar and nucleotide sugar metabolism
Pk ELL UK (DCM)
05414 27 24 0.353 4
map Dilated cardiomyopathy (DCM)
IR T4
map04612 19 1 0.634 9 . TILJ—'TT).J[] R .
Antigen processing and presentation
KT
map04216 18 4 0.6349 BRI

Ferroptosis
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2.4 EHWHEEZPCRER RT-qPCR J7 kKM 45 51 5 5% s dH o B s R AT U8R
SYIERE T RNA-Seq 772 K I i) 485 SR 2 15 MEAff SRR 13 AP B RT-qPCR fHXT R B 5

BEALIEE 13 2 FINIEW (£ 1) FATEIE, L RNA-seq AR FEHIEAR S (K 5 . E 6) i

B2M fE NS, R RT-qPCR AEXTE T iAKW 7 sk o 45 R A AT Sk

I3 S R FE R B0 2 S AL FRA P s Rk 2 R B

&6 L-test vs CK ZZEREEHKHIET 20 1> KEGG R if}iE &
Table 6 Top 20 KEGG metabolic pathways enriched in L-test vs CK differential genes

i % 1D L 2 S R R T 22 SRR IR R QfE AR % TR
Pathway ID Up DEGs Down DEGs Q value Metabolic pathway annotation
] R EE 4
map03440 39 1 0.002 7 IFiR = L.
Homologous recombination
DNA % il
ap03030 34 0 0.009 2
map DNA replication
AEAE PO BR AR
ap00590 27 6 0.259 4
map Arachidonic acid metabolism
2 ffu J&]
map04110 92 2 0.259 4 R
Cell cycle
Ve s ‘;ﬁ'/};
map03460 40 4 0.259 4 {Ej}l-i 1 J‘I|1L4
Fanconi anemia pathway
N Y
map04724 80 kY 0.259 4  ARmAER A
Glutamatergic synapse
(YA IN W)
map00480 33 3 0.259 4 Glutathione metabolism
WL
map00240 62 9 0.259 4 L At .
Pyrimidine metabolism
Y 2 A
map04977 25 4 0.259 4 o ARG
Vitamin digestion and absorption
RUIREE
map03420 32 0 0.268 5 BT Jllfﬂ 7
Nucleotide excision repair
S R PR
map00520 35 4 0.509 3 I akiadialine .
Amino sugar and nucleotide sugar metabolism
i 3 S/; '%‘ ]
map03410 25 1 0.509 3 W ﬂ m 2 )
Base excision repair
e i/ i
map00010 44 6 0.509 3 WRER/RRE
Glycolysis/ Gluconeogenesis
A
map00340 11 7 0.509 3 . Eﬁm{t i .
Histidine metabolism
e
map03430 15 0 0.509 3 -%@ﬂf 2 .
Mismatch repair
5 2 53 2
map04114 80 12 0.509 3 v Eﬂﬂﬂﬂﬁﬁ?{é
Oocyte meiosis
map03050 28 0 0.509 3 HEmE
Proteasome
M A AR 15
map00230 113 14 0.509 3 o el .
Purine metabolism
[
map04742 2% 12 0.509 3 IR
Taste transduction
10U ( DCM
map05414 59 15 0.541 6 b RELLALE( )

Dilated cardiomyopathy ( DCM)
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Fig.5 Comparative analysis of RT-qPCR
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Fig.6 Comparative analysis of RT-qPCR
and RNA-Seq in L-test
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i A L W 5 4k B ( SoD ) | K v B 11 ( HSPT0),
HSP90) . 4 il 5 % C (CYCS) , 2k K 4 i - 9
(CASP9) PR 2 -3 ( CASP3) 20 J& 40 2 AR
PEFRED IR (P21) R E P53 Bel -2 AHCHY X
FH(BAX) 55, AL, i 0 40 b S e i 42 ek A
e AILRS 3— 384 i 9% 35 3V 3L ( PIK3R) (P21 RAC-vy #&
1%/ 95 2 R — 25 1B (Ake ) \FHVAHLA 28 10 (IL-10) |

Toll BEZA( TLR) 5 3L A 33k K A 38k, IR
Jiip3e 2H B I R 45 U FT DNA 451453 16 52 i A G B8 [H 3¢
K25 3 A0 StAR MG T B S R 1 7
(SIARDT) NS A-IV (ApoAd) EEHEE 140-Mt
H 3L (CYPS1) (A-6 g i 1 56 25 10 AT ( Fadsd6 ) |
DNA 4 B & &2 8 H ( MSH ) . DNA 46 i 45 &5 & H
DDB2 DNA &5 #5114 XRCC2 .DNA 155 % H RAD52 8
A S IR WEIL AL NG (Oggl) VHEIC 1B 2 A% IR N U i
PMS2 %5, AN AHEGE & B0 (] 3) AR E 2 T A 5
PRIBSCRS e d IhE0 2E 199 2. 6 A%, 106 B A0 ek Pl 36 2 o ek
MBS T H IR L FERE D4R F kB fa
SR R B BT X AR B S, AT RE S R T SRRy
Bt FERE A X,

T 3 25 B K A A R 9 3 4R (reactive
oxygen, ROS) f i, HFH B3| — & #2 S WO IR 4t
Wbk R R 1 T AR W) 4y F HSPT0  HSP90'™ Al
SOD “ LN ik i B3 IR ARFgE b m/ AR
TR RbFRE Y T HSP70 (HSP90 H1 SOD %5314 4k
AL B 3 B, AT EE SR b T IHBR R N 1Y ROS, T
PR L H (heat shock proteins, HSPs) 1E ~ 43115
A7 1A A R A (R A BT R A S O
BE>

YRR TS A e AR AR, Pl R DR A A
MLA ERA AT, m/ RN 2 2 S S g T
IR R R R B AP ERELEFERE AN,
ABIFSE K PR v L 30 A b R A Y R R
P21 .CYCS .CASP9 F1 CASP3, TifRiR M ¢ 22 735k
FIPET- A C KL P53 P21 BAX, IR ¢ K&
Bl I0s Caspase—9,ﬁﬁﬁ‘b§i?ﬁ Caspase—3 G154
M T=">, PS3 25 2B E DNA Bk e, wnij
T E M YIRS 1 P21 J& 0 F PS3 %
PRI U0 14 200 P ] 198 6 0 Ao e 9 il o o R -, R A
FJ&08/0 22451 DNA (& il AR 2 3l 4n g 1277
AR, BAX 33K Bel -2 AHOGH) X & A, @t A bl
b= ALTE T U85 RN N O e R 3 = 8 I SR 6 T
T caspase ISR AN JR T3 A%, TR 20 U 5 AR 5
P00 40 L 1 A DG R PR, RIS i DNA 5243
&5 T AU 5

AR A B R | pH (B 55 ) 3% ok 20 i 5 1 4
B, PI3K-Akt {55 & SR R M 4l e i - & 1
A BN A S AR AR A R A
FHRIIE T, PI3K-Akt 15 5 3R A2 AH DG A Y 334 32 3
WERW(ES5),IH 62 K 1,81 MK B
TH, HaEEH Y 2 s SEE R PIK3R1 VL M AKT3
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IR BT, MR MNE T, PIBK-Akt 5 5 1%
SR B R SZ BB K, Sun %00 7E % 0
( Haliotis diversicolor ) WP & BRAE TRV I8 ke 48 M 0 it
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BETHEMNERENEAE CC BN T2k o R
(CCRY) \FEMALAAEME AW (MHC2) 55, IL-10
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FUU L TLR A5 5388 4%t 78 56 K G 2 B A ML ] ot 5
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AT RE T ORI SR N T R 40 L, A R BURE R
Tt

AWFFE AR 38 20 v 5 i 1 R A A5 A DG Y
FER U0 Fadsd6 ApoA4 SIARDT K1 CYPS1 25 3L [H ¢35
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Effects of Temperature Stress on Genes’ Transcription and
Expression in Juvenile Hippocampus kuda Bleeker

PAN Xia XU Yongjian NING Yan SHEN Xiquan”®
(School of Marine Sciences, Ningbo University, Zhejiang, Ningbo 315211)

Abstract;In order to investigate the changes in gene expression levels of juvenile H. kuda under high and low
temperature stress, the transcriptome sequencing of the juvenile’ s liver was performed using the PE150 sequencing
strategy based on the Illumina platform. Sequencing data of control group, high temperature stress group and low
temperature stress group were assembled totally 22 513 single gene clusters ( Unigene) were obtained, with an N50 of 2
223 bp and an average length of 1 122.71 bp. Compared with the control, 14 009 differentially-expressed genes were
obtained in the high temperature group, of which 5 443 genes were up-regulated and 8 416 genes were down-regulated.
Compared with the control, 20 030 differentially-expressed genes were also obtained in the low temperature group (14
016 genes were up-regulated and 6 014 genes were down-regulated ). Enriched by KEGG database, the differentially-
expressed genes under high/low temperature stress both caused significant changes in the antioxidant pathway-related
genes ( HSP70, HSP90, SOD, etc.) in juvenile H. kuda. In addition, The high temperature stress also caused
significant changes in the expression of immune system-related genes ( PIK3R, AKT, IL-10, TLR, etc.) and apoptosis-
related genes ( CYCS, CASP9, CASP3, etc.), while the low temperature stress caused significant changes of genes
related to DNA damage repair (MSH, DDB2, XRCC2, RAD52, OGG1l, PMS2, etc.) , faity acid metabolism ( StARD7,
APOA4, CYP51, Fadsd6, etc.) and cell apoptosis (P21, P53, BAX, etc.). Thirteen differentially-expressed genes
such as IL-10, HSP70 and stearoyl-CoA desaturase were selected to validate the results, and the results of RT-qPCR
were almost consistent with those of RNA sequencing. This work can lay a preliminary foundation for further research on
the regulation mechanism of temperature stress in H. kuda, and help to prevent exireme temperature damage to the
culture of H. kuda.

Keywords : Hippocampus kuda Bleeker, transcriptome, differentially expressed genes





