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B, % miRNA #7 19 M ## miRNA; PT16S 4T #1732 5053 529 4 A %% 7], 182 /N E & miRNA
142 AF ) miRNA, 2 2 41 % % | B miRNA 3472 R Rk 047, L5 2 A LA 11 AT
ty EL A T % £ 7 DEmiRNAs (P<0.05), _E3E# DEmiRNAs 23 ® 0 25 4 2| 3010 e R,
JEHZ| 585 /> GO terms K 24 415 5 #(P<0.05), T3t DEmiRNAs ¥ 2t & Hl 2| 19 072 /> 22
FE, EBE 514/ GO terms DL K 22 415 5 % (P<0.05), I ff % 2| %) DEmiRNAs 34T 5L it 7%
ot £ & PCR (QRT-PCR)%iE, % 7~ miRNA-seq 5§ qRT-PCR #) — B F 3k 2| 70%. I KEGG 27 45
Rz £/ FINE A KM RZF Notch 1253 % 69 miRNA-mRNA J#H#E W%, £F LR, 134
DEmiRNAs 45| 82 15 45 & 134 /M 52 20 5 09 & & KA % 87 mRNAs #2109 4~ 5 Notch 15 5 38 #
A2ty mRNAs, Aja-miR-184. Aja-miR-2478 71 Aja-miR-9277p % DEmiRNAs [ ¢ % 5 % Notch
fFEREBEAITEZ ZNFWE A AKMBORE AR RE RN R S5 R B 5 W 4% 2 LAl
MR B A

KR A S5; microRNA; JWEINE; M & ; #ARE; miRNA-mRNA % [ 4
FESHES S968.9 XHEKFRIEAE A XEHEES  2095-9869(2023)02-0107-11

* B X H A 12018 YFD0900305) . Ll 7545 4k B T A IRAE (2020LZGCO15) . 7 [ 7K 7= B 400 55 g P s 4 35
PERMIF Bt B ZE ARl 55 2% & T ¢ 42(2020TD40; 2021GHOS5)IL R ¥EBh . # i FH, E-mail: chang1007644237@foxmail.com

@ WBEEE . BMA, W55, E-mail: liaomj@ysfri.ac.cn

Wk H #: 2021-12-28, W& Echs H #4: 2022-01-19



108 ook B

5 44 4

135 1 2 (Apostichopus japonicus) X Fr |2, &3k
L5 LR K FRBIR  ARR  a TR 2 — , 4R
T 20 J7 to SR, Bl IR AR & e, FRE
TE AR B A | SRR T R BRI A — R 5 ]
R 22 1A B ) 2 7l T R TR 1 S LB fi
M2 1 B0 AL X 48 5 B bk 75 R fele B 77 i L
A R S IR T 58 B i S R 1 A T
o 2 FUG SR A IR 25 SRR B, IS8 e 2 AR i =
F5 58 P A2 B B R S, il R 9 (Vibrio
splendidus) /2 % % i 1) £ ZEUR R 2 — (K = 5%,
2006), P, AT o 2 i gl BB 42 S 19 43 AL
il T B s I S HUR LR R E S

microRNA (miRNA)JE—2NIEPER) . #Efk L@
JERRSFIAERAS /N RNA SEET, BAENTE SRR K
I S AR T, Gl SRS 3 R B X
(UTR)ZS A i 410 41 356 PR ) B R ok e A R IR, 70
FEEAEY AR LT A0SR R Gy B A A5 A Ay
W R T EEAEH (Krol et al, 2010), IT4E%, 7K
A A miRNA A9 56 5 S H St 0 35 R A 8 42 1 AL
TR K 7R SR B A BN 2 — o B R
miRNA A[DZ 5 IF, 8 0L S5%KAEEDR
Y pEJE 55 FE(Zhang et al, 2017; Chen et al, 2017;
Boonchuen et al, 2020; Li et al, 2018), Li %(2012)F
J miRNA-seq $ A5 5l 2 4 s 240 i i 17 il 22 9K
P22 5735 miRNA, {H H = 56 T &4 1F
RN 2 B —— R BEAT 41 miRNA K i 45 9] 4% 2%
HASEHLH OB FEIRGE o R, AHIFSE LU S Rk 24 41
TWFGERT S, R miRNA-seq 45 A5 5 2 Rl
RN A= Y8 S5 SR S ) PR BE LU TIN Y | S a2k
Y5 B2 e DEmiRNAs FE3ETH0E, HE %
S B 25 A OG3E %% |- miRNA-mRNA (IR 4% , LIH
Ry AT AR ST D 4% s AL A B S S R AR

1 HREFE
1.1 Kewr#

ASHIFGE T FE v R E Ll AR T 0 A A BR A
FIREE W 1R Rl AU 1 A | R
SIS ER, HREAS 8 (50.042.0) g/ H. S5 FH
SHFERLREFESR 3 d, BHRKE A (13.0+
0.5)C, FErFRAREFHTFRLELLR,

12 Y TR Bk Ry A 14T B K 2 sl s DL 2 vh DR A7 1 43
B R 25 E 0 S A RE 2 U0 Jal e O T T bk
(AJ-Vb1801), XJ 12 B W JTT I 1 1 B K 5 IR 1 [ Ak 85
FrHL(TSB ARG TR I3, SR5 ] TSB W M4 57 4k

YRR
12 ZIEHERMOFXEE

TSP N TAR G 5 BORE - AR 5250 H A4 58 55
IR 2 AL, RARE 3 AT, BAEATA RIS
Pl 30 3k, SEE/KAE 2SR 30 LT B 41(PT10H)
) 2 T P8 B KOS R SR R i K A T
SR , 1R YL 2 (PT16S)¥e MK AR A FR A A Al b 4%
T 2% i Bl A BB R BT MR B R 1x10° CFU/mL
(Z MR BE R IR BRI 2 F A Y LDso)o 2 ZHEERTE
A (13.0£0.5)°C . 2R B R (28.0+0.5) ) 45 14 T if 47
FREE, R 1/3 7K, ke S st s Il 4 e i dal g
ITH BB, HEREAE 1x10° CFU/mL, B KA
FISELA R, R RS AR 2%, FR5E
AR PR A TE 2 o SEERIIN], B KOS S R )
BRI SO 0 SR AR e 4 e A Ak e 1) R
. SERTFER 7 d 5, 43 AR SR 2 A RO A AR R
HEZH A fat R AN AR T BEDLBRER 3 2, BB S FE 5
FIPRBEL 2T, B F 2 mL A7 e s B P
FERE ML, 7E-80C AR KA -7, HFREA
AR ZURE i RNA AYHEIC X BRALRE S 0 G 5 0 o0
PT10H1. PT10H2 1 PT10H3, f&4L2H %5439k
PT16S1. PT16S2 il PT16S3.

1.3 2 RNA REEREKRN

LI PT10H Z0 M1 PT16S 41/l S R BELH UM B KL,
% JH QIAGEN RNeasy mini kit (74106)3& BT R 4E#E
FE RNA, DL 1.5%35 I BHEE I FL Uk K I 2L RNA (1
SEHME, 1 NanoDrop A% RN A S0 22 T $ U A
rn PR, R AS AR L (R B =200 ng/pL; RIN=
8.0; 28S/18S=1.5)T—80 CAf-AE 4 H -

1.4 miRNA X ERIEST

XFF T HEEUR) A RNA FEAC, SR 15% PAGE i
1T miRNA (18~30 nt)73 %, 7755 Y miRNA £ 2 i
DIVE R L& 5, SR FIH TruSeq Small RNA Sample
Preparation kit (Illumina, RS-200-0048)f%J5 ¥k M it f#
BT SO % o SURMESE RS, SEf A Qubit 2.0
PEATH A E R, FiBEE 1 ng/ul, B Agilent
2100 X} 3CJFE 1Y insert size #EA7KE I , £ H Bio-Rad CFX
96 P& 5E it PCR {XH Bio-Rad iQ SYBR Green 347
S¢S E f PCR (QRT-PCRY), X6 3228 4 7 2800k 3 3
Fr ey B COZEA B E>2 nmol/L). Kl &4 )5 ,
5 TR A 0 SCE R HiSeq2500 1l - 5 R A7 B s
¥ (SES0), 53] 50 bp /)7 %1 reads. HiSeq I M
J ER AT B ) T A= B AR B A A R 7] 58
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1.5 miRNA JUF#3E4b 38

SR E s 28 i b B S 79 21 clean reads, 23BR
34k, JFHHTR BT E, PREAGHIEI FETE 18~26 nt
P E . AR R4 P50 30 5 mRNA B . Rfam
BAEPE(BL S rRNA . tRNA ., snRNA. snoRNA Z)fll
Repbase FHa FEHE AT L X FNad U8, 5w R4S ) %5 i B
HREYE, HT A% miRNA B 94T .

1.6 miRNA £EEMEFE N o5

i Bowtie 2 (2.2.3)4% /= it #Y valid reads BL5
S A 1A BT T 7 B A5 0 S A (258 i, Rk
%), %5E 1A miRNA, miRNA F) 25 5 K50 il
JH edgeR #AF, ffiiktrifie b £k 2 R AE>2 H
FDR <0.05 2= 5 &l 2 i 3L X (DEmiRNA)

ffi H TargetScan (Nam et al, 2014) . miRanda
(Betel et al, 2008)%f4:%F DEmiRNA 43 515754740 J 4]
FOUI o X 2 AR A SR S A R DA R AR R A
MIPEFRIESEATIfii% . TargetScan 75 H LR context
score percentile<50 AY#IEL[A , miRanda 57k H 2 B i
K H A8 (max energy)>-10 RYFIIERE , FHFEL 2 34K
PEEIAZ N DEmiRNA AYHEIEA

1.7 DEmiRNAS#EEFE GO E&E5 KEGG BT

FIFH GOseq R #FFA1i/i1T DEmiRNAs #1351
GO (gene ontology) & 43 H71(P<0.05). #|H KOBAS

x5 I T KEGG (Kyoto encyclopedia of
genes and genomes; http://www.genome.jp/kegg/)[5 5
i R

1.8 (RT-PCR IiEZ R &%k DEmiRNA RiEE

MR RS2 A, BEHLESRE 9 1> DEmiRNA J¥
H, JEHMEERTSIYGER 1), 2 Mir-XmiRNA
first-strand synthesis I 71 £ (TR20 1) BEEH A5, K000 75 oy
FAFEAR A B RNA U5 cDNA, f5%1#9 cDNA f#
fET-20C, MTIRE5O0ERTR ., qRT-PCR 1
R Z A(20 puL): 10 uL 2xmiRNA qRT-PCR master mix
(TaKaRa), I FiE5[41(10 umol/L)4% 0.5 uL, cDNA
2 uL, RNase-free water JEZE 20 uL, LA U6 1EH
qRT-PCR WNZS N, HHEA 3 AEE, [k
BT AR AG BA X B SR B 270 gk A T
DEmiRNAs M FHX Rk, H 3 A8 & S m) - {E+
Frifi 2 (Mean+SD)K /8 DEmiRNA A% F351H .
f i1t GraphPad 6 /4% DEmiRNA f% qRT-PCR
25 LR miRNA-seq 45 R AT 1K,
1.9 X EEIRZH mIRNA-MRNA i M & igE

9% DEmiRNAs 5 mRNAs (#8645 4 65, Fl
FH B A W 7 26 43 B B A1F (https:/www.omicstudio.

cn/tool/56) W EE L T KEGG 4315 51 i) S 4 fo 38 i 42
1 miRNA-mRNA 35 M 2%

%= 1 F T DEmiRNA RiXIEIER qRT-PCR 5|4

Tab.1

qRT-PCR primers used for validation of selected DEmiRNA

A4 FR Gene ID

LK J¥ 51 Gene sequence

514 FF %1 Primer sequence (5'~3")

Aja-miR-9277 CGAATCCTGCCGACTACGCCA CGAATCCTGCCGACTACGC
Aja-miR-2478 ATCCCACTTCTGACACCA CGCATCCCACTTCTGACACCA
Aja-miR-184 TGGACGGAGAACTGATAAGGGCTTT CCGACCCTGTTGAGCTTGACTC
Novel-217 TGGACCAGGAGGTACTATTCACG TGGACGGAGAACTGATAAGGGCTTT
Aja-miR-1559-3p GTAGTCGTGGCCGAGTGG GTAGTCGTGGCCGAGTGG
Aja-miR-7550-5p TTCCGGCTCGAAGGACCA TTCCGGCTCGAAGGACCA
Aja-miR-11980-5p AGGGAACGGGCTTGGCAGA AGGGAACGGGCTTGGCA
Aja-miR-9277-3p ATCCTGCCGACTACGCCA ATCCTGCCGACTACGCCA
Aja-miR-940-5p CCAGGAGTGGAGCCTGCG CCAGGAGTGGAGCCTGC
Aja-miR-1559-5p GTAGTCGTGGCCGAGTGA CGTAGTCGTGGCCGAGTGA

U6 Reverse TGGAACGCTTCACGAATTTGCG
U6 Forward GGAACGATACAGAGAAGATTAGC
A3 HSEH 72 11 929 100 AT 10 107 557 - IR ER T4,
2 #R

2.1 RIBEEHS MRNA NFEHIELER

PT10H Fl1 PT16S ZHHI|Z{ABERE i 1) miRNA-seq

i1 U8 J5 A5 2 0T 3 A RUF 50 4 B 5902 588 F
5053529 4%, ULEHARAFSE AP EE i R, 5
miRbase 45 7 X 25 5 %, PT10H FEXF3] 194 4
EL A miRNA F1 19 8 miRNA, PT16S 41 Hox} ]
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182 L1 miRNA Fil 42 /4S8 HY miRNA (3R 2). Xf
PT10H F1 PT16S 4 &A= W2~ & 2 [ () Pearson A

Fek R BT R WK | P RE S RO A D R B HE
0.95 A I, USRS EE M REE 1),

&2 RISARER R miRNA-seq BRI

Tab.2 Overview of miRNA-seq data of body wall samples from A. japonicus

B B I B ﬁi‘if?ﬁﬂ%ﬁ(ﬁ ) B 11 miRNA % Y miRNA ¢

Sample Number of raw reads Number of Vghd reads Numbqr of known Numb§r of novel
(Proportion) miRNA miRNA

PT10H1 12 903 436 6 739 101 (52.23%) 176 16
PT10H2 9 406 056 4125 702 (43.86%) 172 14
PT10H3 13 477 809 6 842 961 (50.77%) 185 17
PT16S1 9342 684 3968 310 (42.48%) 158 36
PT16S2 12 798 085 6 639 205 (51.88%) 173 15
PT16S3 8 181 902 4 553 071 (55.65%) 117 12

PT10H1 PT10H2 PT10H3 PT16S1 PT16S2 PT16S3

K1 miRNA 54558 5 2% B i 7]

AR A= )2 H S 1Y Pearson ARG AT
Fig.1 Pearson correlations between all the different
biological repeats based on the miRNA-seq

2.2 RIBKEERE S DEMRNASHIEESFE
H Bowtie 2.2.3 BAKK B 1€ J5 B9 RNA 57

RS ERASZ 75 L, e sy 55
Rfam database F(H8 ZEVEAT HLXT, BR 25 tRNAs . rRNAs .
snRNA . snoRNAs FIE&Z 751, F|H miRDeep2 #
E i PTI0H 5 PT16S [0 Ay 22 5+ %1k miRNAs
(P<1)299 4>, H:r 41k Aja-miR-2012, Aja-miR-92a
il Aja-miR-286 fENAY 127 4~ miRNAs ik,
Aja-miR-2007 il Aja-miR-9277 ZE N ) 172 1> miRNAs
FFEE, L0kl PTIOH 5 PT16S 2 [0) i 3
P 2% 523K 19 miRNAs (DEmiRNAs) 13 4>, Hidr |
FIF I DEmiRNAs 453910 2 ASF1 11 A~k 3).
e 13 4> DEmiRNAs F435% 1 S8 miRNA
(Novel-217)H1 12 B miRNAs, HRIE 13 B &2
5% DEmiRNAs 7£ 6 4~FF i [0 19 3Rk i i gt SR 25 43
MrEl(E 2), 4558 %7~, Novel-217 F1 Aja-miR-184 |
JHFIRIFER K, Aja-miR-1559-5p. Aja-miR-940-5p
Al Aja-miR-1559-3p IR K .

% 3 PT10H 5 PT16S [l % &% miRNAs {5 B4tit

Information of differentially expressed miRNAs between PT10H and PT16S

miRNA % FR PT10H #H %55 PT16S &Kk 255 R TN

miRNA name Expression level of PT10H Expression level of PT16S log,(fold change) up/down
Novel-217 1576.386 4750.085 1.591 L4 up
Aja-miR-184 1 863.378 3355.773 0.848 i up
Aja-miR-1559-3p 252.878 79.939 -1.661 T4 down
Aja-miR-7550-5p 351.362 153.732 -1.192 T4 down
Aja-miR-2478 624.861 316.081 -0.983 T4 down
Aja-miR-9277-3p 275.360 46.813 -2.556 T down
Aja-miR-9001-5p 13.894 3.715 -1.902 T4 down
Aja-miR-9277 28.066 4.044 —-2.794 T4 down
Aja-miR-1260 1785.472 343.361 -2.378 T down
Aja-miR-9277-5p 3.834 0.694 -2.466 T 14 down
Aja-miR-11980-5p 35.768 5.357 -2.739 T4 down
Aja-miR-1559-5p 8.765 0 —4.266 T4 down
Aja-miR-940-5p 5.081 0 -3.016 T 18 down
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Aja-miR-940-5p
Aja-miR-2478
Aja-miR-9277
Aja-miR-9277-3p
Aja-miR-1260

Aja-miR-9001-5p
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Fig.2 Cluster analysis heatmap of differentially
expressed miRNAs between PT10H and PT16S

2.3 DEmIiRNA $BE E il 5 thae 454

K H] TargetScan A1 miRanda #{fXf Fi& 13 4~
DEmiRNAs #E4T8EREI I, LTl 22 082 /M4
LR, Hr, FiE) DEmiRNA 3t 3010 EELE
T A9 DEmiRNA 3t 19 072 A4~HEFE

GO ¥l FEERL R B R, LiH DEmiRNAs Ay
2119 EFEE AL B 2] T 5854 GO terms (P<0.05),
AFE YT 368 > terms, ZHHE LS 79 4 terms,
ST FIIEE 138 /> terms, M HIBEHL 3 A4 I 25 M HE
F T 10 f GO terms HJH GO & EHRIE (K 3a), 4
BExR, BEINEYHELN GO terms FEAIE LA

oA ¥ % B (GO: 0007275) . Ikt fi% 2 52 25 i 1k 1k (GO:

003533 5)F140 L5 B (GO: 0007155); & 45 31 200 it 7 43
1 GO terms =L ALHE I 1Y 4 B 53 (GO: 0016021) .

#(GO: 0005634)FIANHEEL(GO: 0016020); & &34
T I HER GO terms F E AL 4L ATP %% 4 (GO:
0005524) . 55 7454 (GO: 0005509)Fl17Z & 45 H 7%
fiftf 1% P (GO: 0004842), | I DEmiRNAs [1) 8652 /N4
LR HE RS 514 4 GO terms (P<0.05), 3544
PR 285 4 terms, HHMENSYT 83 4 terms, S+ T-HIfE
146 4~ terms . 43 HIEEH 3 AR 2 HHEA T 10 (1)
GO terms H# GO & EMAREI (K 3b), LR R, &
LR YRR GO terms EEAFE L M i L
(GO: 0006468). 4HAEN{F F 5 F(GO: 0035556)F1%
YR W) & B (GO: 0007275); B 48 B 40 L 43 1 GO
terms 3= ZALHE IR AY 4 B 43 (GO: 0016021) . #4(GO:

0005634)F1 57 [ (14 2H 148 43 (GO: 0005887) 5 # H 3143
FIUIHER GO terms T E G ATP %45 & (GO:
0005524) . #5785 74545 (GO: 0005509)FIiZ 2 & 1 56 7%
fif 76 P (GO: 0004842),

i —2L X% DEmiRNAs AL N1 T KEGG i i
SN, 458 W5, FH DEmiRNAs [ 829 /N4
FERTERER] 24 SARHHE I (P<0.05), Hra g RH
A Z & ECM Z A EAEF 43 ). ZEZN T
HFKEG8 AN, FoxO 15 5 #%(26 1) . Notch {55
i F(26 1) . mRNA WEE %23 1) . KB J1(18 1Y)
M MAPK 15538 #%(16 1)(&l 4a), T DEmiRNAs
) 3499 ANHEFE PR R 2] 22 44018 (P < 0.05),
B AR B 22 1SR 2 T R AR 32 AR ELA
FHQ254 4Y) . ERARISH(141 1Y), 2 RS 0EH KR
(115 4>, BEFA(115 1Y), Notch {55 (99 4~)
FoxO {5 il #(66 1~)(&l 4b),

2.4 DEmiRNAs RiZEMIEIE

Shy S I v 3 I ERE A MR, AR R B
13 4~ DEmiRNAs HBEHLEEH 10 4T qRT-PCR 55
I, 53R B, 2 4 8 DEmiRNAs (Novel-217 Fl
Aja-miR-184)F1 5 1~ T il DEmiRNAs (Aja-miR-2478 ,
Aja-miR-9277 . Aja-miR-1559-3p . Aja-miR-7550-5p il
Aja-miR-11980-5p) 5 il /5 44 H AH i ) DEmiRNAs
IR BB (K 5), JuE—ERE ] 70%,
IR EE R AR S 0 4 SR LS AT 5

25 miRNA-mRNA EE R LMK E

%G KEGG &EMTEEA, B4k
SRR RZ A R B KA AL Noteh {553 i
%) DEmiRNAs S 5L P4 # miRNA-mRNA JE [F]
IRk M L, 45R R, 13 > DEmiRNAs H#f i) 45
A 115 NH5AE Rz EN FIE A KA
mRNAs (& 6a). 454 mRNAs % £ 1 DEmiRNA
Aja-miR-9277-5p .Aja-miR-9277-3p Hl Aja-miR-2478,
IANEEET 31, 24 F123 > mRNAs, H, UBR5,
UB2G1. UBE3C Fil XIAP {E A GBI 0] 25 5 21~
DEmiRNAs, A[{ENFLE1Z 2T B 8 (A /K i i
) SR AT SE . A 108 A5 R e
Notch {553 & AH G A mRNAs # 13 > DEmiRNAs
A 25 4 (B 5b), Aja-miR-9277 . Aja-miR-9277-5p
Fl Novel-217 # [ 45 4 9 mRNAs £ 2, 4331k 5] 36,
34 #1324, Hrh, NOTC1. SVEP1 #l FBP1 1k %
HHEFE R ) 455 221> DEmiRNAs, AJ4E N5 %2 Notch
15 530 I v 1) R PR R A T AR ST
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Fig.3 GO categorization of the target genes of DEmiRNAs between PT10H and PT16S

a: 74 DEmiRNAs 1[5 ; b: T4 DEmiRNAs fLJE[A

a: Target genes of up-regulated DEmiRNAs; b: Target genes of down-regulated DEmiRNAs

3 itip (2012)iz [} Tllumina Hiseq2000 -5 X it e Fl B B2
ZEAAE B R 2 U 200 M R A T TR B I P 0, AR 2 SO

FHT, RIS G A IR RIS TR R PR BT 40 D IEFE A PRSF miRNA; B8 K I,

PRI R Z —, ARARHHP R AR BoR, M2NE  miR-31 F1 miR-2008 7€ 2 RIS S0 R b 2 g 22 R 3R

SN2 )0 B L5 5 E ) U IR (KR = 48, 2006). iho Li 45(2016)i@ i % miR-210 By, iEW

BIRTN S TG R LR AIE M EURE T R B %€ , B0 miR-210 RREEAMHIAIS AjToll B4, I HH ROS 254k

W BZIR AR SRR S T BL i AT . Li &8 5 AjToll JEPR ARk a4 — 3, X EIRE miR-210 7E
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Fig.5 qRT-PCR validation of DEmiRNAs in
body wall of A. japonicus between PT10H and PT16S
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Abstract microRNAs (miRNAs), involved in post-transcriptional gene regulation, play important
roles in the growth, development, cell differentiation, and immune defense of eukaryotes. Apostichopus
japonicus has become an economically important species for marine aquaculture in China; however, the
outbreak of diseases, such as skin ulcer syndrome (SUS), has led to great losses in aquaculture
development. Therefore, molecular mechanisms underlying disease occurrence must be further elucidated.
In the present study, Vibrio splendidus, an important causative pathogen of SUS, was used as the stress
strain (1x10° CFU/mL) in an artificial infection experiment. Body wall of the diseased (PT16S) and
healthy (PT10H) samples was subjected to miRNA-Seq. Differentially expressed miRNAs (DEmiRNAs)
were screened using bioinformatics. The target genes of DEmiRNAs were predicted and used for
constructing miRNA-mRNA regulatory networks. Through miRNA-Seq, respectively 5902 588 and
5053 529 valid reads were generated for the PT10H and PT16S samples. A total of 13 DEmiRNAs (P<
0.05) were screened between PT10H and PT16S, of which two were upregulated and 11 downregulated.
Target gene prediction revealed that the two upregulated DEmiRNAs bound to 3010 target genes, which
were annotated to 585 GO terms and 24 signaling pathways (P=0.05), while the 11 downregulated
DEmiRNAs bound to 19 072 target genes, which were annotated to 514 GO terms and 22 signaling
pathways (P<0.05). In the validation test, the consistency rate of the sequencing and qRT-PCR data
reached 70%. Two immune-related pathways (ubiquitin-mediated proteolysis and Notch signaling) were
selected and used to construct the miRNA-mRNA regulatory networks. The 13 DEmiRNAs could bind
134 ubiquitin-mediated proteolytic  mRNAs and 109 Notch signaling mRNAs. Specifically,
Aja-miR-1559-3p, Aja-miR-7550-5p, Aja-miR-2478, and Aja-miR-9277-3p may be involved in the
regulation of ubiquitin-mediated proteolysis and Notch signaling. Our results provide primary data for
understanding the post-transcriptional regulatory mechanisms of diseases in sea cucumber.

Key words Apostichopus japonicus; microRNA; Vibrio splendidus; Stress response; Target genes;
miRNA-mRNA network
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