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AR TSR pH S5 PR B PR I (R S R B A
FEL AR SC S e BT e ) 42 R AR AR AR

miRNA J&—R K 21~24 nt BN PEMEIE S
RNA, miRNA BB i Fh 17 51 55 45 138 35 P AL A3
FHEE G 51 mRNA BB H] mRNA B35 X
LR R IR R EM . Bl T miRNA /)&
et AR AU 38 B8 VR AL K A A b AT Tz
WF9%., Zheng ZEAE H 4 %} ¥F (Marsupenaeus japoni-
cus PRPIELAE T 15 4> miRNA 25 & 8 2
FEHRBE LR B S50 A S BE 3 A R X 2 miRNA 25 7
TS e S U0 Y S Al et A2 . Zhou 4§
WFIE K BT 68 151 (Oncorhynchus mykiss) 16850 &
22.5 ClHpA 48 h 'F Sk VEHLA LI 1 12 4~ 1M
A5 AT miRNA, 6 /> 22 57 R 5 1) miRNA I
D2 22 SFEHED, R4 R R UIAE RN BT miRNA
FE S5 T R e i . Hadj-
Moussa % & B miRNA P45 1 A0 2 OR e b £2 8
i (Dosidicus gigas) B W% 75 B & /K 38 A5 A7 1) 5 ZLAIL
il » FE SR AR S T AR A RNIR L SN ES IR UL A AL Ol P 3R
KRG miIRNA 3825 1 5C 840 i ) 58 48457 Fl
AP B R, Wang S5 7E R 36 AR AR (Lizo pe-
naeus vannamed ) WX AR FIAFGE R B8 IR £ 5 6k
AT 32 AHOCHY miRNA, HZE 57325519 miRNA A G i
A BSOS SRR (I HIF1a 1 p53) B335 98 15 15
FERF AR SN » 5 1] 5 R 3 I A O 174 G B 4 i
R Sun Z84E BL 6 (Micropterus salmoides) 48 38
AIBFFE e Y 13 4> 22 5 43K 1Y miRNAs 5L
TEIMAS N AR T F (VEGE) {5558 % . 22 245005 b 26
FIE (MAPK) 5538 8% FI AR BEILEE (5 5 R0
FZEAED ) LT HZ miRNA BF RS B, xR T
2012 4 Li 55 DA 2 09 4% 0 0 40 iR vh 48 € 31 miR-
NAs" Z G F 58 22 B miRNA J732 2 5 7 fil 24
RRGE G ZWELL I Toll BEZARIRFE . LAk,
KT miRNA FER S0 PR B3 v i P54 IS t
ARLRTT e, Li A8l 1 i 27 &R W38 F 1) miRNA
FIRiG, KK 2E R RIB N miRNA 25 508 i # A
SRR T Huo 45 A8 il 2 e S0 300 BF 5% oh R 31
miRNAR] GELE A IA T 12 iy LA B i e S 3 v & #5
YEA™Y . Tian %5058 & B miR-10 7] § 38 i 48 b
TBCIDS JeHZ 5 EE 0 T 50 2 0 58 &8 17, JF1E
RS A MR A D TR B T OGS IS . Huo S5 RIS
WP AR A 50 G Al A T 7 e L AR AR 3 T 21
miRNA AR, e R (26 °C) KA (2 mg/L) FlE
TR B B 250N L 3 0 St 21,26 i 22 22
F3 3k miRNA, GO fl KEGG i #% 43 #7 i 7n 2 5
miRNA FETEREIL R 25 T A6 A e 40

A K BE T B A T i S e R

AWFFE LA S w5 Tl AT ERUB 8 N 1 A B 8 4 e Sl BF
FEG G R AR P R L 0 2 st T, Joikit 7
JEEEMIIEFY) R A Mlumina W JFEA, 855 AW 15 B 2
SRR T RIS A R IR E T 1 miRNA 358
i F miRanda 304, DA ERR) =R &K% 3482
SR T T 2 F F ik miRNA 8865 58 L 9 % e
VEMRARIL AT GO Fl KEGG & &4, K T =
TE il fAEUME T ) 25 55 miRNA 2 545 00 O Htil
P& AR T miRINA 7R 5] 2 R J 8 200 Je e 1z 5 kARG 4
Jop 38 H AT E IR AL S S 7 6 R S B O B 4 A 4R
HEFIS

I BPRS ik

1.1 #4834

L11 &$%sh%% & SR AR ST 2019
A A RETF RIS 575, INRE 8] L5 =, 3
TE 120 SRR TCHT . & & R ATl 2 (R 2 (120 £
20) @43 B 12 AR/ JEAR M R — B 5 kel
SRR R s B K A TPOBCE 10 Skl 2, 0 T I BR
IR R 25 A RN — A &
THUESE A KAR TP bR B 2 L A8 /K IRL (T 2 (154
1) “CL,ihEE R 3041, pH K 8. 040. 5, TS AR AR A
(DO) Ky 8 mg/L, fEMLIE R IAL 2 ] . WiR 43 H B
S B R 7 AR G 308 %) 28 18 0 90 A A Ak e S I TR
e 1 s 3 HBIR AR,

1.1.2 £ 4 22 X R e o T=15 °C.
DO=8 mg/L, & A4 T=30 °C . DO=8 mg/L.{
AUbHig] T=15 C,DO=2 mg/L, & iR k& Ak Bl 2
T=30C,DO=2 mg/L. =& & J5 Rl HIR
1000 W B4 JInspAuis Jin Ao i 3] 512 56 Fir 75 199 7K 3L I 38 4
PR SRR KR AR T R 2 °C/h, (R4 IR &
T R KA e ARV P AR SR SR (T
AT R AR FETE 0.8 mg/L., KBS0 H T 75 4%
I A FE SR R R 5 7K 1 K TR s A A AU 30 B 1)
Aok P68 485 T S0 o AV T 3 i SR /K S X R AL AR 82
WAL BEE 3 AN AT o Xk BE 2 0 S 06 41 7 3k B T
TE RSN IE48 h PEATHURE .

LL3 i A PATA P Lfl 2, % 34
FTE B BRA R 12 S 2 RIS 0 TR IR TR
S 3 4 B AN 1 mL.#E 4 °C .1 000 r/min (1%
TRESDHLR B 30 s, Kb BV R AR AR & .
A1 mL {4 Trizol 37, 37 B BCA TR % 5 75 A
—80 CHAK IR vk A8 IR AE 2 F .l T 2 ik it 52
A8 hA R4 (T =30 ‘C, DO=2 mg/L) B HpREI1E ]
M ATREET s TR ARSI AR S A T IR S0 HT o
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1.2 RNA X EHE

K F Trizol B3R BN RNA, ELA A 3§ 12 0%
A&7 il i Nanodrop £ RNA % 4§ B (OD260/
280 HAE) s f#iF Qubit X RNA ¥ B 47K i o2 1k 5 fif
1 Agilent 2100 fE R RNA 5284, {#i1] NEB-
Next® Multiplex Small RNA Library Prep Set for II-
lumina®(NEB, USA) A= Bii 7 SCPE  SCPE ot IR 20 4
CO1,C0O2,CO3, il A HS1, HS2, HS3, K& 4H
HY1.HY2 . HY3, @R ME 1 fis.

Total RN AFE 5 4 )

37 W Sk M

5°tidE Sk R

U A icDNA

PCRE &

PAGE 41k [5]

{ Illumina sequencing ]

1 Tllumina B AR I L PR e 9 O e )
Fig.1 Flow chart of Illumina sample detection,

database construction and sequencing

1.3 miRNA Ul 7 S ¥R 55 17

X A Mlumina Hiseq 2500 #£47 miRNA 7, =5
RS & 1Y reads (BT iE{E /D T 5% T 20 By HEE & &4
reads (1] 3020 LA )5 B NN 7R TR 5E Bl EE 5
BOMIELBIR T 1026/ reads; 2BR1% k15 YL iy reads;
bR 374K P A5 KBk polyA/T/G/C 1) reads, #+%
— KR clean reads F T FiEM 437 » miRNA [
JEAR TR 21~22 nt, ¥4/ RNA FR& B 3| Repeat-
Masker F1 Rfam 545 78 , R 2205 A 85 Bugm b 3L A LB
B 7 %], rRNA. tRNA. snRNA FiI snoRNA .
bowtie ¥ & & i %€ J5 19 sRNA & A7 2 3] = 31t K 41
(NCBI BioProject ID: 29023486) 41 I, 43 #F small
RNA YEZ2% 74 110 7 A i
1.4 miRNA HEFEMERRIESHT

i miRBase20. 0 1 2%, 45 52 B HIHY miRNA;

454 miRNA iR & IS5 FHE R T3 miREvo Fi
mirdeep? FUHTHY miRNA, i sRNA #5455 1%
A miRNA FE47 HOX A6 ) BB s R Z 48 1Y) miRNA,
BV miRNA f# f§ miFam. dat Chttp: //www. mir-
base.org/ftp.shtmD &R F % . FBFHH0 miRNA FiiA$E
323 Rfam J%& Chttp: //rfam. sanger. ac. uk/search/) , L)
T4 Riam K. MR T EEZ W H TPMGEH 7§
KA miRNA R,

HE AL 23k = Qe B 19 32 B0/ 8 5 B0 X
1 000 000,

{8 F§ DESeq R {463 (1.8.3) X AN SZ B 4 #4647 2%
S EKIKHr. 8] Benjamini& Hochberg 77 3£ 8% P
. BIABNT . P<<0.05 HBEFEEFEIEL,
L5 $BARE E R HN AN 47

FIFH miRanda 43 B 84 DLRTIH RS 2209 =2 K
S S BIRAE 225 SO S AT 37 3 G i X S5, F31
DU AR LA K 05 18 2 B0y B B BB/ T — 83. 68
k] /mol 33 BI{E R T 140,
1.6 GO #1 KEGG &4

HTF GOseq 1) Wallenius Jf Hr.0o i JLART 43477 8 4%
FEFK w2 T GO ® 4407, Pathway i 4w
FI3HT A KEGG Pathway Sy S A, 1 FE LR 55 2%
ST AT
{M

.y

1 n—1

=1 — ~2 2 T

n

1558019 P {54 Bonferroni 775 IE, R IEG 9 P {H
/NF 0. 05 58 R I 2 w42 pathway,
1.7 qRT-PCR B&iF

5 SYBR® Premix Ex Taq™ II Kit ( Takara,
Japan, Cat No.RR820) & 71| £ » 73 | U 2 % B4 . =
Tl AR PR S S 5 AT A TATAE R 3
AR TR SR miRNA(21~23 nt) 525 551
£ miRNA $¢ 54 5756519, 519175 3 1 iR,

qPCR ) 335 | 0 TR S 32 146 A9 mRQ 37 38 1
14, U6 fEh N S 5L 5 Y 7 8 ok
F:GGAACGATACAGAGAAGATTAGC , R: TGGAACG-
CTTCACGAATTTGCG . A8 1) S W 45442 95 °C 10 s,
95 °C 55,60 “C 20 s,40 MG, Al 2 ) 5O 2544
95 °C 60 5,55 °C 30 s,95 °C 30 s, fifi jfl 272 i}
miRNA X ZRIRIKE TR R 7 22500 miRNA
ZH )25 B LAP<<0. 05 N5 B 3,
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% 1 miRNA qRT-PCR #3141 5 5!
Table 1 Primer sequences of miRNA for gRT-PCR

miRNA £ F 191751 (57—>3")
miRNA 1D Primer sequence(5’—>3")
spu-miR-133 TTTGGTCCCCTTCAACCAGCCGT
) TGAAAGACATGGGTAGT-
spu-miR-71 ]
GAGATT
) AACCCTGTAGATCCGAATTT-
spu-miR-10 e
GTG

spu-miR-2012 TAGTACTGGCATATGGACATTG

i TAATACTGTCTGGTGATGAT-
spu-miR-200-3p ]
GTT
spu-miR-2006 GAGCACACTTGGTAGCGGTGCC

Novel-43 AAGCACCAGTTAAAATCAGAGC

Novel-32 CTATACAACCTGCTAGCTTTCC

2 HR5

2.1 MELERSH
2 )5, A Hlumina HiSeq™ 2500 | 5 3 &
B SR e PR B0 S 22 38 el 3 1R 030 2 A6 Sk i 5]

#3301 Raw Data DL FASTQ #8 X it 17, I ia Bdi 2 -
f£ % NCBI (BioProject ID: PRINA723369, Submis-
sionID: SUB9504899) . 46 #% Il Fy> 48 15 R 55 A il 32
PLEAM G BB 9 AN SCTE M P 25 5 v B A 7 ' B 1
R I T 0. 5% TEANSE B LM 1,

2.2 sSRNA il 53 85 R

R T RIS B BT i, X A3 ) ) Raw Data £
P17 38 . 75 8] Lean Data, fii ik i sRNA #17 J5 42
AT » TN 45 5 DL % 2.,

FH bowtie ¥ K B 5 1 5 A9 sSRNA L X} 541 2 5
HILHA P L R4 90% L E sRNA REWS HL
Sif 223 R, Horp HY3 41RE Ho x5 5 % 3 41 1Y
Bt/ (91,96 %) HY 1 ZHAE X - 2% KL 4 1%L
£ (98.27%0) , 55 2% A Jy [ A R 55 19 reads
B 42 %8 clean reads A 83% DL -, Jr 1 A I Bk 19
reads £ 5438 clean reads 20 100 LR, 455403 2
FIF7R .

2.3 241 miRNA 5 ncRNA 447

FFA REAS th 2 X 3 33 N2 A8 miRNA, F X
i sSRNA P2k 4 3 242 Ff, % Novel miRNA ff,
AR CHTAR B2 SR T GE Tt TRAN 4 R LR IR 3.
e DG e B ) AR AN A I B E 430 149 F1 159,
TEANEE S LR 4.,

&2 sRNA 5ZZERALMERSIT

Table 2 Statistics of mapping results of sSRNA with reference genome

FEXT B IEAE ) sSRNA
“+4” Mapped sRNA

FEXT B 145 1 sSRNA
“—” Mapped sRNA

FEfh A sSRNA FEXTEIAY sSRNA
Sample Total sSRNA Mapped sRNA
CO2 11 016 044(100.00%) 10 343 895(93.90%)
Cco1 15 554 962(100.00%) 14 919 321(95.91%)
CO3 15 049 440(100.00%) 14 420 112(95.82%)
HYI 14 865 263(100.00%) 14 607 372(98.27%)
HY? 12 728 382(100.00%) 11 839 746(93.02%)
HY3 12 610 996(100.00%) 11 596 593(91.96 %)
HS2 10 371 759(100.00 %) 9 971 075(96.14%)
HSI 13 295 775(100.00 %) 12 497 309(93.99%)
HS3 11 923 768(100.00 %) 11 474 605(96.23%)

9 591 353(87.07%)
13 999 821(90.00%)
13 468 907(89.50%)
14 348 159(96.52%)
10 567 484(83.02%)
10 761 574(85.33%)

9 234 829(89.04%)
11 423 831(85.92%)

10 785 598(90.45%)

752 542 (6.83%)
919 500 (5.91%)
951 205 (6.32%)
259 213 (1.74%)
1272 262 (10.00%)
835019 (6.62%)
736 246 (7.10%)
1073 478 (8.07%)
689 007 (5.78%)

2.4 miRNA K&

2.5 miRNA ZRRIESH

PRSI ) B9 B 0 miRNA F1357 ¥ 2] 19 miRNA

7 HS AR g 20 2257 30K 1) miRNA,

H

>N

AT A3 M- 45 3 . B 1 miRNA A1 miRNA
SALE T 31 MAFRY miRNA ZKJ%  Hr lee-7 7EY)F
R fi e E . KRZE miRNA FRG I F]— a4,
miR-10, miR-124 1 miR-25 %] 3 A&, miRNA
R a5 R W2 5.

1A B9 AT 7R HY Hp kg gy 10 22
FAIRH miRNA, H A 6 A4~ B 4 AT LER 3).
2 A ) 22 5 %608 A9 miRNA 45 6 4 novel-23,
novel-43. novel-45 . novel-49, miR-200-3p 1 miR-71,
g IE 45 R VA 23 0l DA v T 2H AR AU 2H B AL
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*3 BRAMEEAERFIEZ miRNA HEHAER
Table 3 Detailed results of miRNAs differential expressed in

the heat stress group and the hypoxia group

miRNA £ (Eield P g
miRNA 1D Fold change P-value
E R4 (Heat stress)

Novel-135 —2.673 6 0.000 199 45
Novel-32 —2.670 2 5.92Xe 1
Novel-49 —2.520 9 4.30Xe 1
Novel-45 —2.261 4 8.72Xe"?
Novel-193 —1.760 3 0.002 985 8
Novel-23 —1.641 4 2.76Xe 16
miR-375 —1.547 3 0.000 132 11
Novel-131 —1.299 5 0.020 634
Novel-29 —0.918 78 0.033 81
Novel-7 —0.532 85 0.003 897 5
Novel-5 —0.482 12 0.040 332
miR-200-3p 0.432 84 0.049 094
miR-71 0.449 37 0.010 463
Novel-16 0.501 29 0.007 419 1
miR-2012 0.575 97 0.022 17
miR-10 0.652 2 0.009 155 5
Novel-1 0.682 07 0.003 516 2
Novel-43 0.881 64 0.008 831 6
Novel-21 1.556 2 0.007 161
miR-133 1.932 3 0.000 204 57
fi4A 41 (Hypoxia)

Novel-49 —2.248 2 0.000 156 18
Novel-23 —1.740 5 8.10Xe™ ¢
Novel-45 —1.678 5 0.001 499 2
miR-92¢ —0.664 2 0.035 287
miR-200-3p 0.859 72 0.013 822
miR-71 0.953 84 0.009 448 5
miR-1 1.258 7 0.000 286 53
Novel-43 1.682 5 0.000 268 72
miR-2006 2.1259 0.006 092 1
Novel-160 2.2257 0.010 251

1 RS PR BUE AR HE R A [8) F2 3k 1 11 2 S B 0 XL 2 IR
X HL

Note: Multiple change in the header refers to the difference multiple of
expression quantity between samples, which is taken as the logarithm

based on 2.

PEHL T 10 4~22 5% miRNA, Hih SR 4 £ I miR-133,
miR-71, miR-10, miR-2012, miR-200-3p #1 Novel-32,
AR 4L HE B miR-2006, miR-71. miR-200-3p FI Novel-

43, M E i PCR #4750 E. 45 R KW, mid &
W25 R A qRT-PCR 25 R @ AH R (WLE 2)
2.6 BMEREBNFIhEEE E S

FATUARIZ 0 SR K A TP 191 141705 5
ANE RS2 Wi 22 573658 miRNA FHLIE . 45
RRY] L mER AL 20 4> 22 59 4R35 miRNA 3L 15 ) 2|
14 827 MHEIEP LA A P 10 422 55 KI5/ miRNA
LA RS ST7TAFEELA

FATA R0 22 748 8 miRNA [ #8 J5E ] 43 51 3
17 GO F KEGG &40, WHESIa R Bon . 18
IR A L L 25 SRk miRNA ft I i) 35 PR 400 ik 2H
o3 SR A B A o A0 0 A O3 T I RE I SR 2
5 P S 1) 2 B 3 35 1P R I8 B e 3 AR 3 M (Transmem-
brane transporter activity) , &4 )2 vE R o 15 5z Ty
(Transmembrane transport) 25 NI, EAKE W
IHAEH, 25 7 3R0K miRNA (3 ) 5L R E 20 i 2 55 v 23R
et 25 0 2 A ML S O3 AN 73 (Membrane part) 5 78
ST YR rp R K I i S e s W TR A ) o
FE AP N KBRS 4 (Endopeptidase activity) B35 8.3,
TEAISE R ANIE 3 B

KEGG &E4 4 RN, mikdldh B2 550
WA 36 A, Horh E R BB A H B 2 i g A
TR ol N Tt JUL P 03 il 22 2 R/ 7 A TR Vil 1 5 3 It
(PI3K-Akt signaling pathway) . % 4iE il }% (Pathways
in cancer) , PN Jii B 25 [ i il T. (Protein processing in
endoplasmic reticulum) f1%5% B¢ (Focal adhesion) , 7E
A B3 EENEEA 37 1, &R H
217038 i 32 B AE P AE B 4 BT (Focal adhesion) | i 4iF 18
B R O AL - 22 2/ 95 2 BV T {5 3 % o 22
L A6 RS 5 5 3l % (MAPK signaling path-
way-fly) , 45 R UNE 4 fizR .,

3 e

Pt i A 00 AR 1 PR e i R 2 AN (R A
T T8 JULPA AREE A8 LRI JE W) miRNA &3k
ARz A IR AT R W] miRNA 7E R
St B8 B TR AR B SR A L (B A =
PRI AT AR oiRNA WA 53 RS A P AL ol
BT b A HGE

PRI IR 2 AR IR 8 1 A o S 5 30 058
472 AT 52 M) A Jr 80 40 I P 55 A1 A0 DI BE » e i ARG
SR H AT AR 2 A A7 B B R N . AAREST I
T 9 RIS R AN A miRNA SCPE I 25
WRRE T A miRNA KA £ 21~23 nt, I
ER/IN 22 nt, X5 KR TP JCA HESh M F 5T 45
AL MR 10 22 5 ) BB ol ) b 2 S M A 4L S 1
FEY.
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miR-133 miR-71 miR-10
1871 b 28 8
E16f z . £7 .
o 5 141 u g 20 s 6
® 3127 K315 KNS5
R ol g g4
B2 ef &z 10 &z 3
EE 4 EE 5 [ EE2
8 of ) o 1
~ 0 : ~ 0 , ~ 0 \
popiEa] iR popiEa] =R popiEa] iR
Control Heat stress Control Heat stress Control Heat stress
miR-2012 miR-200-3p Novel-32
10 * 500 * 2
g 8 ?400 ?
18 2 Ll e s
KE 6 3 £:300 X 3
®E *® o ®e 1
gy = 2200} o ’
gl pa e
=S 2 £ =100 EE05 B
& o | L Mo o ‘ S -
papiEa] = i 2 papiEa] = 2 papiEa] = i 2
Control Heat stress Control Heat stress Control Heat stress
miR-2006 miR-71 miR-200-3p
.. 160 .7 . 25 -
£ 140 26 Z
I = 120 IE = g 20
% 3100 K55 HE s
® s 80 g4 ® o
=z 60 podi= B -;»E 10
EE 40 EE S EE 5
o 20 o) [}
& ‘ ‘ e , % ,
pagicEi:h (= agiita| =i YRR =i
Control Hypoxia Control Hypoxia Control Hypoxia
Novel-43

X RE#
Relative quantity
N OE %D
CSCOOOCOOO

oyt g
Control Hypoxia

F 2 22533k miRNAs ) qRT-PCR 56iE45
Fig.2 The differentially expressed miRNAs confirmation by qRT-PCR

AHIF5E DI 2 1) A s 0 A P S 2 3 33 AN
11 miRNA #1149 /> Novel miRNA, £Z% miRNA
TEAS YRR I 5 B AR ST Y A% 1) 12 1 PR
YER ., Hod 4l miR-133, miR-10, miR-2012,
miR-200-3p, miR-71 FII{ & 20 ' miR-1, miR-2006,
miR-200-3p. miR-71 &84 .35 25 R Rk, AR EN,
miR-10 SIS 74 s 0 40 i P e = & 19 miRNA™, H
FEAEET B A AR IR & E R i
T2 S 0 g e A AR W i B vh R A A T
AR 3X 2P miR-10 76 ] 2 i) 1 8 Yk 38 e [
R RES 5 2R B0 2 . De Lencastreetal 28
WFFE 2B miR-71 5 20 i 1) % 2% Al DNA 453455 [ v A
KBNS FIE &L miR-71 [R) R AT LS 56 AR T A
AALR B PTE . Huo FHGEHF7E &K B miR-71
T B B T o i A R B R T Sk AR S &
R—B AR R TABFFE T miR-71 78 1] 200 1 1 3
RAE TR AE DI BE . miR-1 S HES 5T 4H ¢
FEP IR T B (A FE AR G, 12T eNOs DL AN

HPE T AR 5t & B 2 0 I A H miR-1 7EAIR
SUNE R B R EY 3ORNAR S 9T 45 R — 2
miR-133 G PR A 7E 0 ] 289 0E & A= v i OB
BEFE 4 WF 52T FE 0 LA0 L R miR-133 3 g # m)
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Construction of miRNA Expression Profile in Coelomic Fluid
Cells of Apostichopus japonicus and Functional Analysis of Their
Target Genes Under Acute Heat Stress and Hypoxia Stress

Yin Yingchao"?, Liu Fuxiang®, Zhang Yuqin®, Chen Muyan'?
(1. College of Fisheries, Ocean University of China, Qingdao 266003, China; 2. The Key Laboratory of Mariculture (Ocean
University of China), Ministry of Education, Qingdao 266003, China; 3. Yantai CIMC Blue Ocean Technology Co., Ltd.
Yantai 264000, China)

Abstract: In recent years, continuous high temperatures and rainstorm events in Shandong and Hebei
Provinces, China, triggered by El Nino, have resulted in mass mortality of sea cucumbers, seriously
restricting the sustainable development of sea cucumber aquaculture. In present study, the coelomic
fluid cells of Apostichopus japonicus were chosen as experimental materials to construct the
differentially expressed miRNA profile and conduct the functional analysis of their target genes under
heat stress and hypoxia stresses. A total of 20 differentially expressed miRNAs were identified in heat
stress group and 11 of them were up-regulated and 9 of them were down-regulated. A total of 10
differentially expressed miRNAs were identified in hypoxia group and 6 of them were up-regulated and 4
of them were down-regulated. And the common differentially expressed miRNAs both in heat stress and
hypoxia groups were novel-23, novel-43, novel-45, novel-49, miR-200-3p and miR-71. The target genes
of these differentially expressed miRNAs were predicted with miRanda software and 14 827 target genes
were predicted for 20 differentially expressed miRNAs in heat stress group, and 8 577 target genes were
predicted for 10 differentially expressed miRNAs in hypoxia group. KEGG enrichment analysis showed
36 significantly enriched pathways in heat stress group and 37 pathways significantly enriched in hypoxia
group. PI3K-Akt signaling pathway, pathways in cancer, focal adhesion, MAPK signaling pathway-fly
and others were significantly enriched both in heat stress and hypoxia group, suggesting that miRNA
involve in the regulation of immune-related biological process in responding heat stress and hypoxia
stresses in sea cucumber.

Key words: Apostichopus japonicus; heat stress; hypoxia; coelomic fluid cells; miRNAj; target gene
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Supplementary table 1 Quality evaluation of raw data from sample sequencing
FE 1551 KE/G R/ % GC &8/ %
Q20/ % Q30/%

Sample Reads Bases Error rate GC content
CO1 16 745 706 0.837 0.01 99.31 97.92 48.11
CO2 11 833 775 0.592 0.01 99.31 97.93 47.51
CO3 16 944 918 0.847 0.01 99.27 97.89 47.84
HY1 16 583 912 0.829 0.01 99.23 97.83 45.01
HY2 14 169 566 0.708 0.01 99.32 98.06 47.92
HY3 13 949 932 0.697 0.01 99.40 98.31 46.57
HS1 14 007 198 0.700 0.01 99.55 98.71 47.41
HS2 10 710 574 0.536 0.01 99.33 97.81 48.18
HS3 12 838 626 0.642 0.01 99.12 97.80 47.69

Bz 2 sRNA FhEMFES T
Supplementary table 2  Statistics of SRNA types and quantity
FE PRV 4 sRNA G B /bp sRNA fjiZ &M sSRNA [ 84 B /bp
Sample Total reads Total bases Uniq reads Uniq bases
CO1 15 554 962 351 820 521 311 803 7 915 513
CO2 11 016 044 251 876 278 271 667 6 942 771
COs3 15 049 440 334 970 520 308 071 7 431 283
HY1 14 865 263 328 460 244 96 962 2 384 497
HY2 12 728 382 285 281 522 458 232 11 004 600
HY3 12 610 996 284 025 725 376 914 9412 669
HS1 13 295 775 312 413 762 357 541 9 586 806
HS2 10 371 759 237 624 738 258 971 6 726 737
HS3 11 923 768 270 569 666 274 512 6 937 202
MR 3 BHEARDH miRNA EEXTER &R
Supplementary table 3 Statistics of known miRNA mapping situation
T 2K
oS BHH CO1 CcO2 CO3 HS1 HS2 HS3 HY1 HY?2 HY3
Types Total
Mapped 33 31 29 28 29 29 31 27 30 29
mature
Mapped 33 30 28 28 28 28 30 26 29 28
hairpin
Mapped 3 242 396 350 374 360 364 382 255 385 376
uniq sRNA
Mapped

23 603 344 3 833581 2397 821 3709 518 2342 166 2447 053 2581536 1107 752 2 977 904 2 206 013
total sSRNA




42 5| g 202214
fik 4 FUAIFET miRNA R EH# A sRNA 52 LhxHERGEITE

Supplementary table 4  Statistical table of comparison between predicted novel miRNA and sRNA of each sample
i 0k
H BHH CO1 CO2 CO3 HS3 HY2 HY3
Types Total
Mapped 149 85 80 102 78 85 75 42 93 88
mature
Mapped 66 41 37 42 34 36 35 27 41 40
star
Mapped 159 98 91 116 91 98 86 53 108 102
hairpin
Mapped uniq g - 640 558 652 499 537 547 275 554 543

sRNA

Mapped total 72004 471 8808 024 6 383 287 8502030 7591 345 5967 176 7 142955 12 827 676 6 667 106 8 114 872

sRNA
Mgk 5 miRNA KEHH LR (FB5)
Supplementary table 5 miRNA family analysis results(partial)
Wkh
miR-2004 miR-184 miR-210 miR-71 miR-29 miR-133

Species

Xenopus tropicalis — + + — 4 +
Branchiostoma floridae — + + + + +
Saccoglossus kowalevskii — + — + + +
Petromyzon marinus — + — — + +
Macaca mulatta — + + — + +
Strongylocentrotus purpuratus + -+ + + 4 +
Tetraodon nigroviridis — + + — + +
Pongo pygmaeus — + + _ + +
Culex quinquefasciatus — + + + 4 +

T RIRAE R T ERD R < — R (A

Note: “+”indicates the existence of corresponding family in the species,and “—”

indicates the absence.



