XEHRS: 1000-0615(2021)09-1453-12 K= 253, 2021, 45(9): 1453—1464

;€
dfs et um
¢
JOURNAL OF FISHERIES OF CHINA
DOI: 10.11964/j£c.20210312685

@

Science Press

Ef ms ERENEZEPIIERNLE
=T E, EEX®, FEAN, K &, FEX

(FPTER N TR B s R 2B, | RA KA S K= %2 TREEARPF RO,
oMK R ESKEFREESLRE, TR 510225)

WE: 5 7 w58 E & Il 4 STE20 # & & 3% B 2 3 [ (mammalian sterile 20-like
kinase 2, mst2) ZE AL % 5% 8 1E A AL#, 5230 & I RNA-Seq & A xt 4t msr2 5 4 g %
# (lipopolysaccharide, LPS) 57 %ty ¥ # 5 40 it & (Ctenopharyngodon idella kidney cell lines,
CIK) #AT T ¥ F A0 J7 § I iE 44 o W7 & 48 24 & De novo $f 8 § 4 3% 5 K3k 45 22 374
N8 Sr g sk A A (unigenes), H oo B kb R LB O 21199 AN, TN B9 H A E N 1175 A
T3t mst2 & % LPS JI ¥ #y unigenes K3k £ 9K, MRAL LI 4 2 8 £ 5 £ 38
/2 & 3t B (differentially expressed genes, DEGs), X & FiHZEHE 16 4, THEZEHE 22 .
| Fl 52 B 7% % £ B PCR # K (quantitative real-time PCR, qRT-PCR) #f 38 /> DEGs # RNA-
Seq 5 B #{TRiE, %A E 7, qRT-PCR A RNA-Seq 44 — 5, % RNA-Seq 417 4 &
%o KA RNA T & A T3 mse2 J5 & LPS 43, CIK 41 1 % 5 41 % DEGs & 5§ # %%
REW B FEZTETMAPK G TRE. ABEARE. B BRmalE T X E4MEELME
Aefk. AcHXEXERNERE R, THms2 F 2 LPSAE 5, R HTHEE (fas.
badl. bad2. caspase-3. caspase-8 Fu caspase-9) 3 F A F F, AT 3 E (bel2) 3 F K
FTHE, IEATHRms2 52 LIPS A B L FRAMEA AR T &K Lk, mse2 7 8 3
FRTHXAARSENGREERN. KRAXRERM S EA T E & ms2 5 5 AR % & i
BEWATNE, THAEGHERRFHERE - CWERERSE
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Z A Ak b BE RS ) PR AT S i,
L R A B A A R O A T
HA AR GFREY, WiFLshY) STE20 HE A 1
P 2 FE I (mse2) J& Hippo 15 5 18 44 4 5 22 40 1
IR Z—, TEEYENENHA P ZRIL,
MST2 & 45 R, N 5 Hl C ¥ 53 577
— A K R SRR T A AR B R T S R B
AL AW ER 4, B —AN 2 Sl 25 5, o5
— N EPEFR R SARAH 2544 3 11 B2 e -1 e — 2R 1k
iR, MST2 RZEMTIEE: (1) 615 T 40 LA
T, TEANMOIEAE . fFIG . TR E S 3 T
HEABFEAEM; Q) EWRIEARIUAR EEE
TR DI RETY T AER, RERA Y mse2 W5
#EEE DAY LI, a2ty
g, HAT, HA T B BT E A mse2 1) 5
Ree RIS 40 B 2 A i AT TR, (HIR A IR
A B B A 2 o 1 B

h T AR SR D RE L I A 2R AT, e )
i A (Next-generation sequencing, NGS) = % i
FER AL R B, RN RBIEMPE TR ZE
4 (single-nucleotide polymorphism, SNP)!'"" 45 Jy
1o Fifi 2 e 3 5 07 B R PR R T, e A
SEAE 3299 SR AR EAE (B 435 i DR 3k R A 2
) $EfE T AR A M E G R, Tk, E
HHHEEEN TR ACEALRTRRTLS
55 50 K A 92 I 0L 1 8 1) D < i PR R B 1A
Wy Fh 5 K 0T 68 (Oncorhynchus mykiss)"> . 21 (O.
nerka)'. 5% 10 24 I§ ff1 (Schizothorax prenanti)™ .
Je X BAAa (Oreochromis niloticus)' . 4xff (Carass-
ius auratus)!'” FIHE AP 55

AN IE B S AE B A A R (C. idella kid-
ney cell lines, CIK Zfi i /) H | H} RNA Tt (RNA
interference , RNAi B siRNA) 3 AR i ) T mse2
5 M2 08 Z 8 (LPS)I AL B, 4K J5 K FH RNA-
Seq R ARAT T SRAM Ty . FE T REE B3R
INTE T o F5e e B FH SR 9¢ % % it PCR (QRT-PCR)
Uk T % e 2 1Y) 25 57 3R 3K B N (differently expres-
sed genes, DEGs) R T-AH X HE A, UEB mse2 fig
WL AP Tk 2 5 e E RN A, AT
N4 T R AR By 1 AR A e S

1 MRS JrE

1.1 SLIG# R
CIK 40 ity 2 - 391 J2 1 o [ K 7= B 24 0F 5% B
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TRATAK =0 FE BT XA I 3%, 5 AR S0 =
AR REG IR I IRAT

1.2 CIK B Z1EFE . siRNA 550 LPS R

CIK 4 JifL = Sy WG BE 40, HL3% 3% 8 M199
(Gibco, K H), &A 10% 41 7% (FBS, GemCell,
F ). 100 U/mL B 3L (5 4% %, Genom, H?
), JCETE CO, WREEN 5 % 1 28 °C fH R A=tk
FRFHEATIE IR . FPAMR W e, AT 12
LA (1x10° /L), 535 12~16 h, FR40 0% B 5
| 80 %~90 % i, FFUfi siRNA 4%, siRNA ¥ &
29 10x10° mol/L, 7| & K 2 pg/fl . ¥ ms2 1)
SIRNA 54 F A4 T A TR (L) B0y A B2 #
A, HREEL YLk A Lipofectamine™ 3000 156 B 45
AT siMst2 5 siINCEE R S X B M 3. (D)
mst2 siRNA B9 F5 B o K5 10x107° mol B9 siRNA Jifl
A E] 50 pL TG Il % 35 5% 5 Opti-MEM 5 5%
B S5 (2) siRNA Fll Lipofectamine™ 3000
BEEWHIH 45, B3 ul #9 Lipofectamine™ 3000
T B R B 4T 19 siRNA 1, B2 HIRS), R
IR E 20 min, feJ5, #F siRNA FI Lipofectam-
ine™ 3000 Z & mEI 4, T 28°C. 5% CO,
R R ARG 3% . FFCIK MM R Y 6 h )T,
H & 10% 4 FBS Hl 1 % AUHT M99 55 57 5,
JEHI 10 pg LPS i CIK 40ffi %5, 12h J5 i3 4
CIK iffi%, 423 AHEEM, H 1mL 1Y RNAiso
Plus (TaKaRa 22 ], Ki%) 4 WRAT4H ML, Z )5
P17 T80 °C FH-F RNA $#21,

1.3 S RNAMREE., EREXERNMLERM
pl)E3

CIK 4 ifd 7 & RNA 1% £ i 4% il RNAiso Plus
WA & UL A3 T, FH Nano 2000 ff i 43 60l
JE T (BT SRS A2 A PR W) BT O i P
TR N RNA 1) o0 2k FHV B o 7 Sk 2 SC e 4 ik
. (1) H mRNA & 42 3 Al rRNA 25 BR i X total
RNA #1740 B, H 47 A OligodT MY 4 2k & £ A
polyA & I () mRNA; ] DNA 4l 42 58 rRNA,
RNaseHit # ¥4 &L DNA/RNA 2% & 4% , 15 H
DNase I i/ fb ¥ DNA 54, 4lifb 5 BRI 45 2 7 %5
RNA. (2) FFTHI buffer {ERFSHI RNA HBifk, Bl
HMLNG6 51 W4T RO 5%, FA 8 cDNA 4% % 1
X EE DNA, (3) 424 B 11 BLEE DNA oK i £ F 3
5 W IR Ak, 3 un T B SE H — A A B R i
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PR —A 3 A T T SRk . (4) i
ey e i Ry 5 S Pk T PCR 74 . (5) PCR
PRI P SRR, P B 5 W
DNA ¥ 1k 75 5] 545 JR R DNA SCFE . (6) HT K
FER AT EENF S5, WF-F- & 4 Nlumina/
Hiseq2000,

MEFFRERM, Denovo ARMERF TR

AW GE R e 53 A i A5 19 i 4 B8 3 AT
Gt RIS, 8 FASTQC %4 (http://www.
bioinformatics.babraham.ac.uk/projects/fastqc/) X Ji

G0 B (raw reads) JEAT B PR, Z5BR reads
TS A TSk A, fd A Trinity 204X )5 51
HATHREE, PR B N 2% 7 5 317
— X T (D) KPR R B LN S5 )7 51
(T8 1Y unigene) 5 NCBI /Y Nr & H 8038 & Eb X
PRI K 3 B B, (Blastx, E-value<<107), (2) 4
PR EE I 2 T 91 5 Rfam £ 5 0517 L0
Xf, B RSEM K14 v1. 2. 6 o473 H ik i
e, FEIR A FPRM (B (52 b 3 R ik K
Py R () RS % H ¥ 5] 5 NCBI ) Nr
95 FE Blast HxF 4558, 1 Blast2Go £ H GO i
BE R . ) P2 % L HNTF 55 KEGG

1.4

B e v ) 2 Y 91347 Blastx LU X (E-value<
107), M B KEGG 7 B 5 B AU I i 5
5&}%0

1.5 qRT-PCR EIFERFTIAEE

M4 HIScript® Q Select RT SuperMix for gPCR
(+gDNA wiper) I8 (Vazyme) B4 cDNA,
1E—20 °C A7 # o FI ] gRT-PCR Jy i2: 6l 22
SERIRFEA RO A FR R RN R Y S R AceQ”
gqPCR SYBR" Green Master Mix i 7| i} B 45 (Vazy-
me), W 7E qTOWER3 touch3 (JENA, 7 [H) %%
B PCRAL T AT, HIEE RS EN B-
actin ZF A A 3 R E S, FIH 274 Bhalb A7 4k
537 qRT-PCR WA & (20 pL): 4R cDNA
4 uL(W B 10£%), L TFHE51 4945 0.5 uL (10x10°
mol/L)(#% 1), 2xAceQ” qPCR SYBR"” Green Master
Mix 10 uL, ddH,O 5 pL. AR : 95 °C WAL
PE 5 min; 95°C 5P 30S, 60 °CiR Kk 30s, 45
MG feJm 72 °C HEH 205, 4 °C {47 5 min.
B 8RO XN E bR 22, i GraphPad
Prism 8 # {4 7VE B RIAUN 28 77 22 438, P<0.05
(M) BRERBE, P01 () FTREFWEE,

*1 ZWHHANSIYMREFT
Tab.1 Primers used in the study

514 I 5(5-3" A Elk7 1R 51(5-3") Hig

primers sequences (5'- 3") usage primers sequences (5'- 3") usage
ATG2-F TGGGTCATTAAGGTTCTCAGTGG qRT-PCR|| SLC25A33_36, RIM2-R CAGCGAAATAGATTGCCCTTGAG
ATG2-R GGCAGATACCATACATGAGCGTA CXXC5-F TATGCAGATACATCGAAAGGGGG qRT-PCR
BGI_novel_G000199-F ACATCCTTCTGCCCAGTAAAGAG qRT-PCR|| CXXC5-R TACAATCATTCTCCCGTTCTCCC
BGI_novel_G000199-R TGGGAAGGACTACGAGAACTTTG SIAT8B-F ATGAGATCCACCTGTATGGCTTC  qRT-PCR
KRABI-F GTTGTGATTCGGCTGAAGAAAGG qRT-PCR|| SIAT8B-R GTGGACTGGCTCTAGATGTGTAG
KRABI-R GTCCTTTTACTCGTGTGTGGATG CD84-F CCAGGTGTGTTTGGTGATTCATTG qRT-PCR
KRAB2-F GGTGACCCAATGAGCATTAACTC qRT-PCR|| CD84-R CTGTCTCTGAATCTCCCATCAGTAC
KRAB2-R CAAGAGGGCTGGAAATGAAAACG HSPA1S-F AGGAGATTGAGAGAATGGTGCAG qRT-PCR
KRAB3-F CCATCAGAAGTCGTGGGTATTCA qRT-PCR|| HSPAIS-R TCAGGTTCTCATCTTCCACACTG
KRAB3-R GGAAGATCTCTGCTCTACGACTG SH2B1_3-F GTTACAGCTACACTACAGGCCTT  qRT-PCR
KRAB4-F CCTTCCAACCCGATCGAAATTTC  qRT-PCR|| SH2B1_3-R AGGATGATGAGTGAGGTAGGGAA
KRAB4-R CGTTGCTAGTTACGATTCAGCTG SMCH-F GCCCAAGAGAGTTGTGCTTTAAG  qRT-PCR
KRABS-F ACTGGAGATAAAGATGGAGCAGC ¢RT-PCR|| SMCH-R TGGCCATTCATGACTATCTCTGG
KRABS-R GTCTTTCATCCGTCCATTCTTGC USP36_42-F GAGCCTGGGTTTTGTATGATGTG  qRT-PCR
KRABG6-F GGGAAACTAAGGCTATGTCCACA qRT-PCR|| USP36_42-R TGTGTACCTCAAGAACTCATGGG
KRAB6-R CTGCTTTAAGTGCATCTCTGTGG EXT2-F GGCAGACGAGAAGATATCAGAGG qRT-PCR
TORIAIP-F CCAATCTGAGTGTAGTGGAGGAC qRT-PCR|| EXT2-R CCATTCCCCAGGTAAGATCAACA
TORIAIP-R CAGGATGACGTGAGAAATTCTGC HSPAIs-F GGAAGTTTGATGACCCAGTTGTG  qRT-PCR
COLI12A-F GCATCTATAGGGGAAGTGACTGG qRT-PCR|| HSPAIs-R ATCTTCACCAGGACCATAGAGGA
COLI12A-R AGTATCAGGGGACAAGTCTCTCA ACRTI1, ARP1-F GTTTATTGGACCCAAAGCTGAGG  qRT-PCR
ELAVL2 3 4-F CAGGAGCTTACATCCCTCAGTAC qRT-PCR|| ACRTI, ARPI-R TGGGCCAATATCTAGAGTGCTTC
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primers sequences (5'- 3") usage primers sequences (5'- 3") usage

ELAVL2 3 4R GTTGGGTTGGAAAGTGTACGATG MRPL45-F CGACAGCAGTACATAGAGAGACC  RT-PCR

CAPG-F GCAAAGCCCAGATCACTAACATC gqRT-PCR MRPL45-R  GCTGTTTCAGACCTTCTTTGGAC

CAPG-R TGGTCCCATTGTCCAGGATAAAG HSPAls-F CAGTGTGGAAGATGAGAACCTGA  ¢RT-PCR

ASCC3-F TTCTCAGTATTACATCCGAGCCG qRT-PCR HSPAlIs-R  GCATCCCTCCCTGATAAAGCTTA

ASCC3-R CTGAAGATCCAAGAGCTCTGTGT HSPAIls-F CAGTGTGGAAGATGAGAACCTGA  qRT-PCR

EPB41, 4.1R-F GAGGAAGTCGTCAAAACCAAACC  gRT-PCR HSPAls-R  GCATCCCTCCCTGATAAAGCTTA

EPB41, 4.IR-R CCTCTGGCTCTTCTTTGATCAGT Badl-F GTCTCAGGTGTATACAGTCAGCC qRT-PCR

NLRC3, NOD3-F GAGAATACGCAGCAGATGTTTCC qRT-PCR Badl-R AGAACGACCTCTGAATGGAAGTC

NLRC3, NOD3-R GCTTCCAGGTCTGTGTCATAGAA Bad2-F TCTCGATGAATGAGGATCTGCTG qRT-PCR

NUMAI-F TCTGACTTCTCTCAACCAAGCTC qRT-PCR Bad2-R CTCATCGCTCATTCTCCTTAGCT

NUMAI-R CAAGAGTTCCTGATTCTGCTCCT Caspase3-F ~ GCATCATCATCAACAACAAA qRT-PCR

BGI_novel G000058-F  AGAATCAGACGGTGGTGAAGTAC  qRT-PCR Caspase3-R  GACTGAGCATCACACAAACA

BGI_novel G000058-R ~ GCTGTTGTATATCTTGTGTCGGC Caspase8-F  GTTTCTGTGCATGGACCTGATTC qRT-PCR

IL17RE-F TCTCCTAAAACTGCTTCTCCACC gqRT-PCR Caspase8-R ~ CAGCTCTCTTTCCACTTCCTCTT

IL17RE-R GGAATCCACACAAAAACGAGAGG Caspase9-F  GTGGGATAGATGACCAGATGGAC  qRT-PCR

PDE4-F CCAGGTGGGCTTCATTGACTATA qRT-PCR Caspase9-R ~ AGACATAGCCTGGAAAGGTTGAG

PDE4-R CTCTGGTACCACTCTCTGTTGTC Fas-F TCTGAATGTTCCCCACTGAGAAG qRT-PCR

RNF38 44-F TTATCTGTTCTTCCAGTCCAGCC qRT-PCR Fas-R CATGTTCCTCTTCATCCCCAGAA

RNF38 44-R TAGGAAGGCAGCTGTTCGATATC Bcl2-F AGGAAAATGGAGGTTGGGAT qRT-PCR

KEAB-F CTAATGTCTAATGTGGGGGTGCT qRT-PCR Bcl-2-R CTGAGCAAAAAAGGCGATG

KEAB-R TAGTGAATGAGAGAGGAGCCCAA Mcll-F TGGAAAGTCTCGTGGTAAAGCA qRT-PCR

WIPF-F GCGCCGTTTATTTTCTCTCTCTC qRT-PCR Mcll-R ATCGCTGAAGATTTCTGTTGCC

WIPF-R CGGGAAAAGAGCGTCAACTTATC CiMST2-F ~ TTGCCACAGTCCTCAAATCCA gqRT-PCR

BGI_novel G000872-F = CTCCACAACTATCAGGACCACAA qRT-PCR CiMST2-R ~ CCAGAAGGGTGTCCCAATAAC

BGI_novel G000872-R ~ GAAGAATTGTCGCTGGGATGATG NC-F UUCUCCGAACGUGUCACGUTT siRNA

NRCAM-F TACGAGTGAGCACAAGAGTCTTC gqRT-PCR NC-R ACGUGACACGUUCGGAGAATT

NRCAM-R GTATTGCCCCTCGTTCATAAAGC siMst2-F GAAGGACAUGCCAAACUAGCUTT  siRNA

SLC25A33_36,RIM2-F  CGTCATTAGACCAGGAACAGTCA qRT-PCR siMst2-R AGCUAGUUUGGCAUGUCCUUCTT

2 4R BT #3628 & T K 4 4k 4 i RNA (4] 2-b),

21 FIHREM
%t CIK 4 fits 2 v mst2 $E4T siRNA 5 YL 25

unigene [ K/N A 45 R WoR, B E ) IE A

B CIK L & 6 h )5, 81 qRT-PCR J7 ik 46
M CIK 4 il &2 ms2 RO R BTH N, &R ER,
FHXF T sINCXF HE 4, siRNA 21 msr2 ik & T
W 2 59.46%(18 1, P<0.05), FH] CIK ' ms2 T
PR, WIHEATIE 28 LPS NS 5 4L B se it

2.2 %348 De novo HfELH %

{8 1 DNBSEQ - £5 A i 4 > 4 5 o7 35 77 1
6.40 Gb H¥s (€] 2-a). £ i Fo XF JE PR 4H B934 B
X RN 78.95%, bbb Xt 3 PR A RS 28 L X R
59.78%; A I B 3% K 19 L K 22 374 4,
Hoh B apg 3L 4y 21 199 4>, Fml &5 £ 4 N
1175 4> A1 19335 ks stA, Hp
14 517 /& T B T3 A 4 A5 3k R (%) 3 1) A8 5 422
AL, 11904 & T8 B B 1 4 5 3k R 1) A SR AR
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Fig. 1 Interference effect detection of mst2

1. siNC, 2. siMst2
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PR AEKJE N =3 000 bp BYFEH (B 2-a), FFFEH
223K K E R UEAL S FPKM, 75 %t HE2H siNC il 52
5 siMst2 H 43 516 1 21 20 649 4~ Fil 20 804 >
BRE, 2 4PERA 19 079 LR ESRE (K 2-0).
% 5% N ¥ (transcription factors, TF) % % Y unigene
R EE R R, TF EERAEL 2£.C2H2
(I 3).

23 ERERERSSN

Rt —2 T TR ms2 4 LPS Ab S
CIK 2 i) 22 5 BE R B 3k, ARSEEGHE T 1 X%
T ms2 41 DEG LFE . ZREHN GO §
M EE SRR, X 2 DEGs # % 5 N L9

8000

@)}
o
S
(=]

4000

transcript number

2000

0HDDDDDDDDDDDDDDDDDDDDDDDDDDD

SRR UM R sy T RE” =R GO 432
B 13 AN DRES I (K] 4) Hirp, <Azl >
G 4N EYFIIRE, R B T (devel-
opmental process). #& {7 (localization), 1t i i
& (metabolic process) F1 22 4ff ffd A= ¥ 3 2 (multicel-
lular organismal process). 4l ig i7" fL 45 6 1~ 3
e 4y, W40 (cell). HE (membrane), J&E I 43
(membrane part), 40 i 4% (organelle). 20 g #5355 43
(organelle part) Fll1 % 4% £ [ (protein-containing com-
plex). “srF e WHE 3N RE KWL S
(binding) . i 1k 7% M (catalytic activity) Fl %% iz 7%
4 (transporter activity), T # mss2 J5 unigenes 3

NENPNENENEN IR TR T T T
PRP SOV FIHS

PR LELELERL LR
DDA

PR EL® S

OO NN
(\Q%QQ\(\,%D‘Q(,)Q(OQ NN\

ESENCNIVNN

N R A A A S A I A A
N\ PN\ MNP NIN NI NI NN N NN\
OO RO SN

NINNININNINNNNY Y Y'Y Y'Y Y v

20 000 O # W novel isoform
O #i 5 novel gene
., 15000 ¢
&g
i oy
& © 10000 |
2
w5
g
5000
0 L
1 2
(b)

K% /bp
length

(@

siMst2 siNC

(©)

2 Unigene FF5 E 51t
(@) T4k mse2 J5 2 LPS R CIK 41 il & unigene & 5 43 fii, (b) T ANZE BRI £ K2 H (o) X R siNC A5 56 20 siMst2 1) Venn & 4
Brs Lgmigesea, 2. kgt st A
Fig.2 Unigene sequence length statistics
(a) Overview of LPS infected siMst2 CIK cells transcriptomic sequence length distributions for all unigenes, (b) the number of known genes and novel

genes, (c) the Venn diagram of siNC control and siMst2 intergroup expression; 1. coding transcript, 2. noncoding transcript
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classification of transcription factors

3 #%E[FF unigenes HIE N

Fig. 3 The number of unigenes of the transcription factors

1. zf~C2H2, 2. homeobox, 3. TF_bZIP, 4. bHLH, 5. others, 6. HMG, 7. THAP, 8. ZBTB, 9. MYB, 10. CBF, 11. zf-BED, 12. zf C2HC, 13. RHD,
14. ARID, 15. MBD, 16. zf-MIZ, 17. zf-LITAF-like, 18. fork, 19. CSD, 20. zf GATA, 21. Tub, 22. PAX, 23. HSF, 24. CUT

IEETE  transporter activity
MEALTETE  catalytic activity

W 2t biological process
O 4125 cellular component
O % ¥ ke  molecular function

454+ binding

SE A protein-containing complex

A ES 5> organelle part

3% organelle

JE4>  memberane part
X memberane

4if  cell

LAY multicellular organismal process
RYHEFE  metabolic process
JERL  localization

KELF  developmental process

2 4 6 8
LR
mumber of genes

4 Fit ms2 54 LPS R CIK 40ff] DEGs £ F GO E&E 5 #f
Fig. 4 Gene ontology enrichment analysis of DEGs in LPS infected siMst2 CIK cells

KRNI RW, SsINC 5 siMst2 41 2 1] L 77 1
38 1~ DEGs, HH FRFER 16 4>, FAEER 22 4~
(K1 5),

24 KEGG E5&Z9H

Rk — T T ms2 &2 LPS Ab H)E
CIK 2 1 22 5 B I B KEGG 17 5 RHE e ny
I3 AE, ARSZE K BT ) DEGs 5 KEGG $i#s 122 it
Tt e, KBIA 20 415 S0 HHER 2 o B
B, T ms222 LPS 4bFH)5, CIK 40 R 5574
s RRKENS 50 HE R 2 A MAPK
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RS . WAERT. B AR i I 52 (R A
GAEHAE (F 6).

2.5 qRT-PCR I&iE

F| H qRT-PCR %I 38 4~ DEGs (H: i - i %t
K16 4>, T IR 22 4) 9 RNA-Seq 45 R i 17
AE, 458 WK, qRT-PCR Fll RNA-Seq 73 HF —
(K 7), Uil RNA-Seq /-4 Rl fi. A T
WE— R 58 T3 mse2 I+ 2 LPS R #40U X 40 il 94
oMY SE M, A S ] qQRT-PCR 32 5 7 72 41 56
M (fas. badl. bad2. mcll., bcl2. caspase-3.
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Mechanism of mst2 in grass carp (Ctenopharyngodon idella) during the
immune response

LI Yanan, TANG Meizhen, LU Zhijie, LIN Li . QIN Zhendong ’

(Guangzhou Key Laboratory of Aquatic Animal Diseases and Waterfowl Breeding, Guangdong Provincial Water Environment and
Aquatic Products Security Engineering Technology Research Center, College of Animal Sciences and Technology,
Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China)

Abstract: In recent years, RNA-seq technology has been used in fish researches. The transcriptome analysis in
Ctenopharyngodon idella kidney cell lines (CIK) is focused on virus, and that based on bacteria or lipopolysac-
charide (LPS) is rarely reported. In order to elucidate the mechanism of mammalian sterile20-like kinase 2 (mst2)
in C. idella during immune response, we analyzed and verified the transcriptome sequence of CIK incubated with
LPS after being interfered with mst2 by small interfering RNA technology (siRNA). Firstly, a total of 22 374 uni-
genes were obtained from the original sequence data by De novo assembly, of which 21 199 genes were known
and 1 175 new genes were predicted. Secondly, the analysis of unigenes expression showed that there were 38 dif-
ferential genes (differentially expressed genes, DEGs) including 16 up-regulated genes and 22 down-regulated
genes. Thirdly, 38 DEGs were verified by quantitative real-time PCR (qQRT-PCR). The results showed that the qRT-
PCR analysis was consistent with transcriptome sequencing, indicating that the transcriptome sequencing was reli-
able. 38 DEGs in CIK cells were mainly involved in immune metabolism pathway, containing MAPK signal path-
way, endocytosis pathway, autophagy pathway and cytokine receptor interaction pathway. Moreover, after being
interfered with mst2 and treated with LPS, the detection of apoptosis-related genes showed that the transcriptional
levels of pro-apoptotic genes (fas, badl, bad2, caspase-3, caspase-8 and caspase-9) were up-regulated, while the
anti-apoptotic genes (bc/2) were down-regulated. Therefore, it was proved that interfering mst2 could induce cell
apoptosis after LPS treatment. To sum up, mst2 can participate in the body's immune response by regulating apop-
tosis-related processes. The present results preliminarily clarified the molecular mechanism of ms#2 in grass carp
during immune response, and may provide some basic theoretical reference for the prevention and control of grass

carp bacterial diseases.
Key words: Ctenopharyngodon idella; mst2; CIK cell lines; RNA-Seq; cell apoptosis

Corresponding authors: LIN Li. E-mail: linli@zhku.edu.cn;
QIN Zhendong. E-mail: qinzhendongsc@163.com

Funding projects: National Natural Science Foundation of China (42006115); Guangdong Province and Applied
Basic Research Fund Project (2020A1515110826)

https://www.china-fishery.cn R E K P72 22 3240 sponsored by China Society of Fisheries


https://www.china-fishery.cn

	1 材料与方法
	1.1 实验材料
	1.2 CIK细胞系培养、siRNA转染和LPS应激
	1.3 总RNA的提取、转录组文库的构建和测序
	1.4 测序质量检测，De novo组装和基因注释
	1.5 qRT-PCR 验证差异表达基因

	2 结果
	2.1 干扰效果检测
	2.2 转录组De novo 拼接组装
	2.3 差异基因注释与分析
	2.4 KEGG信号途径分析
	2.5 qRT-PCR验证

	3 讨论

