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HE: mRNAEN —KEHDDRNAST, EREHWERAN LT HERE T SHE
B, ARG ERAGETEHTHEE & X F 45 miRNA KK AKFH . K&
F¢ 45 % (salmon calcitonin, sCT) %t #r § 4) & HATEIEE 4, HFAEEH 24h 5ERESH F, A
BB E W 7B AR fE STt A By miRNA R RS HAT AT EH AR RA
#E % miRNA | 5 4 2] # 45 14 051 631 #1215 816 147 4 & Jit & miRNA % 7| (18~26 nt),
AR K 568 Fr 592 A R # miRNA. E 4 sCT & Wy dT 48 4% i P 3E ik th 24 N £ 57
% ix miRNA (DEMs, H & 94Kk P, 15N KRKTH). M, AFHEILHER AN
miRNA #1752 i 7% ot £ & PCR (QRT-PCR) 42 Il , HA MR § & @ 80 F 4R — 2. GO
ARMEEMNERL T, DEMs WM B X R ETEWABEELBER TEE. FHTH 4.
CGEABBZARETENE. Wit S @B ML Wt fE SRR b, BARFTEA
NF-kappaB #r N 20 o W L 7« IL-IB W R T A TGF-P A A SR LEEE &
KEGG 5 & 04X T, DEMs (W A FH B ¥ 5 &4 Toll X AR xEE T @B T,
ET EROMERE, AR ik E omy-miR-29a-5p. omy-miR-30d-5p. omy-mir-125b-2-p3.
omy-miR-138. omy-miR-199b-5p Fr omy-miR-200b % £ M7 § & 5 b 8 & R # AT £ W
miRNA. 7% 52 56 4% 1 8 2 5 miRNA [ 4 8 & & & B X 8 F & L5 o 3= B R Ao
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AR I e A BRI ES VR, FEERF A5 AR
A MEAEEEHTY, A, CT GBHE RIS
YRR IGAE oAb, YR ACE MR R AR T s ]
iR OPG ik, M ECE AARTET, (AL
BT, AR RV, CT XL
TIFE R VE ) 3 2 i Wnt/B-catenin Fil RANKL/
RANK/OPG {55 il #%5¢ ™

fe: {545 2% (salmon calcitonin, sCT) 3= 5 & M fi:
#} (Salmonidae) ffi Sl v 73 B alifb 1M >k, E AT
e . R ERK S A, Gou MR LI,
2R S sCT v Jd 52 KB (Rattus norvegicus) HCH
ST 8 I 0 S G I AR SRR . TEYLERAL R Y
4 (Carassius auratus) ', WEIEEST sCT 1] FEAK
Hi ey Ca &k, JHOEHFSE . B FIiK B 5524
LU PURR B TR ST sCT WhE o 5 FE
i (Channa punctatus) 155K, [FE &84 &
PSS RN, R IL, sCTAE M EHESIY) |
0 IR A By 00 5 A 0o AR P A A8 R IR, X
T A A A BRI AR

miRNA J&—2K 2 18~25 nt Y HA AT HE
Pt s RNAM, HHESIYT, miRNA 7] 58
115 mRNA ) 37355k BRE X (UTR) H i BT 5
gih, EECHREMTRREERE, CDAWRERN,
o miRNA A Ik 57 S0E A0 . AR A0 L AR
EE L U N R e B o R B E =T <
eSS AR R lan, 75N (Homo sapi-
ens) FI K KR B i 7] 78 B+ 40 JifE (BMSCs) H
miR-31 n] i i 41 il HHL L A OSTERIX' . SATB2
F RUNX2M (R I8 A i 4B oAb . 76 AN
/N B (Mus musculus) B BMSCs 1, miR-204
miR-211 7] 5@ i i RUNX2 FEH 1 £k k5 54
R ", Wang 05T A B, FE AR A
B4 & (WFOB) H, miR-27 i# i B4 T% Wt {5 5
W, DT R A, A PTE  fRE EE
M2 i (ALP) FIH 5 2 mRNA 1) 5 K A2 i o
He 25 W58 & 8L, £ miR-20b /-5 A [R] SE 5+
il By (h(MSCs) BB i 2 1, miR-20b AT 4o 171
¥ PPARy. BAMBI Fl CRIM1, #&# RUNX2 ik
B, SrBBOE BMP/Runx2 {5538 1, et pE
Y f 43 1k ; miR-140 7] 3 &3 ¥ BE 5 i (Danio
rerio) B H AU B AL sox9 il BE Y.
HAT, XF miRNA 7F @B R o f v i 48
FAMLI A7 408

Wl % (Oncorhynchus mykiss) J& £ 2 B (Sal-
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moniformes) fE Bl K7L & (Oncorhynchus), &
T SR B = e e O R £ 2P ] SCT B KRR
KA Z — o ASWFSEE 1 ) 0L 88 40 £ 3647 sCT
MRS, I TGS 24 h RS H I FH5 5% 4
WP o 3 3 4 BT S AL K xF BR 4l 8% - 4 21
miRNA FIAKF, iiik2: 535 miRNA (DEMs),
FPox HEATRE L 0N o BEJS , X SR ) A
P17 GO Ty B A KEGG i % & 400, dE—
A5 AT miRNA 7GR T i E LS. &5,
K FH 52 B 96 % 2 & PCR (qRT-PCR) £ A X 3 43
DEMs (1) ik fE AT R I, 36 uE I 3 285 1 A T &
P AHIFFE 0 35 2 0 1T B8 S 5 0T S Qg R 0
TR miRNA, 7] Sy [ B 40 2885 A 0 o s B 2
R EM .

1 MRS TA

L1 SCEotAs)

S FH AR [ 1 2R A8 B T I B EL IR K i
TR S SCR T UG AT E T A AR 1000 L
(B2 1.6 m, {5 0.6 m) A9 PE AR, sKIEL AHlE
FER) 172, 5% 7d GhEE 28, /Kl 14~16 °C),
FI 12 h 12 h, &K E 8:00 FIF 4 4:00
MRPC S IDRE (AR MR 2 S R 1Y 3%). BlJS Pk
VEAEEE HLA W I AR SE TS0 56

1.2 SERESRIEST B RAFMAIRE

i MS-222 JiR BT B 40 4 ), TR ST (IG)
0T 8 1 s 3 B sCT (sCT il ¥k & 4 0.2 pg/mL,
TSR R 2 pg/kg ffRTE), XFIRZL (CG) JE K
S SRR AR B ER K2 WS 24 h JS 43 ] HRO
ZH T B 4t [ AR (16.33+1.30) em, AT (52.21+
7.24) g] AR MIEE - G B SETE T 7 ZRANAL),
For BVE FRAS G, 5B 280 °C IR/fE, H
T S L F AT QRT-PCR A6l . S8 3o F rh B
N G P ST A TR R R B AR BRI, 4%
T AR RS ) S A B S B4 i ) L
JEAT .

1.3 /2 RNA £2HUK miRNA 5

fff H TRIzol (Invitrogen, 3& [ )$2 Bt 1G Al
CG A ML RNA, SR 1.5% B M EE I L
VKA L SE R, i ] Nanodrop 2 000 4% 2 £5 [
U 2 ASCRGE 00 A i ) e 8 R B o R AN 5 A% 1 AR
ai, A 15% 2R s ok i 2 e v Uk (PAGE) 73 5
4lifk, 18~26 nt 1)/N/3F RNA, fii il TruSeq Small
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RNA Sample Prep i 57l & (Illumina, 32 [E) ¥ 17
miRNA SCEF#, i 33 Tlumina Hiseq 2 500 {7
FH AT E A Y, )P KR single-end (SE)
50 nto miRNA ¥ AT IR A= W) H AR A0 A FR
NI A

1.4 HELIBREVME2ZDH

fifi | miRNA 43 #1 # £ ACGT101-miR (LC
Sciences, & &)1 38 £ s, 15 B K EH
18~26 nt 741, KFIARIFH LY E] mRNA . RFam
1 Repbase $ ¥ /4, i 6 I Sk mRNA, rRNA
tRNA . snRNA . snoRNAFIH & JF 51| &5k 56 )7 51
J& #15 Valid read, F¥ Valid read 5 miRBase %X
PEELEXT, A58 A VLR A A © 4 miRNA . AR
miRNA bR Pk & Je 2544, 38 Pre-miRNA (mirs/
MIRs) £t 4% 2 {5 & Xt , 32 ] miREvo™ Al
miRDeep2"™ FAFHNHT Y 3p F 5p miRNA,

THA A FE AL miRNA B985, ffi ] TPM
HEATIH— LA . SR ¢ K58 A 4 1G il CG 4]
H miRNA #1722 2355001, &R A s
5 (fold change)>2.0 B <0.5 Fl 3¢ ik 22 & i # M

P<0.05 i & 1} DEMs, {i H] TargetScan (¥ i (&
“}1>80) Fl miRanda (1 4 |5 B by <—20) 4 72 X6F 2
P22 510 miRNA 20 B TR SE R 000, I 4
PR PE I AZ AR ] 22 5% miRNA B FRc 8 A
FH GO il KEGG 44 g 43 5| % DEMs # J [A] 1) £&
A AT I RETE RN [ 5T o

1.5 SERRJEEE PCR

BEHLBERL 8 4~ DEMs 17 qRT-PCR ¥, LA
u6 W%, i@ 1T 51 % qPCR-MICRO-R H
SYBR Green QPCR Mix (DF Biotech, H[H) i{7] &
PRt RS mA o E R EY R AR A A A
B (32 1), A qRT-PCR Wk 3 MEYEL ,
BAEE AL 4 MR ES . RIEE0H & U
54T qQRT-PCR A2l . 10 pL N F : cDNA
Me1uL, b, T51445 0.5 uL, 2xSYBR" Green
Supermix 5 pL, ddH,O 3 uL. #]H] analytikjena-
qTOWER 2.2 %l qRT-PCR {% (Analytik Jena AG,
TR $EATY SN, RN A5 95 °C T sk 3
min; 95 °C 71 10s, 60 °C ik 30's, 72 °C %t
f130s, B 390 BTG (C) (BRI EAFERIA

%=1 FAT qRT-PCR #&NHISI4FEF
Tab.1 Primer sequences used for qRT-PCR

514 %

primer name

SIMFFI(5- 3"

primer sequence (5'- 3")

PC-5p-14073_217_F
PC-5p-14073_217_RT
omy-miR-200b-5p_F
omy-miR-200b-5p_RT
omy-miR-2 184-3p 1ss4CT_F
omy-miR-2 184-3p_1ss4CT_RT
omy-let-7b-3p_1ss22CT_F
omy-let-7b-3p_1ss22CT_RT
omy-miR-181a-3p_F
omy-miR-181a-3p_RT
omy-miR-2 188-5p _F
omy-miR-2 188-5p_RT
omy-mir-125b-2-p3_F
omy-mir-125b-2-p3_RT
omy-miR-30d-5p_F
omy-miR-30d-5p_RT

U6_F

U6_R

qPCR-MICRO-R (common use)

TGAATTCTCCCCAGCTCTTTG
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAAAGAG
CTTACGAGGCAGCATTGGAGT
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTCCAAT
CACGTAGGCTCTTACAGTACAGTCG
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACTGTACT
GTCCAACCTACTGCCTTCCTG
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAGGAAG
TGATTGTACCGTCGTATCCAGTG
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACGGTACA
CGGTCCAACCTCACATGTCC
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAGGACA
CGGGTTAGGCTCTCGGGA
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAGCTCC
CGGTGTAAACATCCTTGACTGAAA
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACAGCTTT
CTCGCTTCGGCAGCACATATACT

ACGCTTCACGAATTTGCGTGTC

CAGTGCAGGGTCCGAGGTAT
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WE, A 27229 TR HER Y miRNA A X R 55
HOT DL H (4R 22 (m=3) 8 2 55 miRNA
FAART 2SR E . FIFH SPSS 19.0 Ak - ity 2 & 5
# (One-Way ANOVA) %, /T miRNA ik & 7F
IG 1 CG 41 8% Jy # i) 22 77K, FF 947 Duncan
REZHEE, P<0.05 AZEFEFE, P<0.01 HER
L/ETE N

2 4

2.1 HIEEEE AR RBANFER

X 1G F CG 4L [ T S 685 Fr 4 7 4 S 4L Iy
By b 8 4y W3R 15 27 877 410 Fi1 33 156 331

% Raw read, ZZWGHIESE, 4103k 14 051 631
(ME—JF 31 739 250 2%) F1 15 816 147 (ME— 751 783
756 45 ) 4% Valid read (3% 2). W41 HE & B9 Valid
read FFMEAHAEL, Hop 22 nt Y miRNA 'z £ &5, 7
W & IG Fl CG 4H % A miRNA i 50 (1 24.75%F0
25.73%, HYKJE 23 nt i miRNA, J3 51 & P44
i miRNA EBAY 22.21% F124.01% (& 1),
2.2 ATEEEEZAL] miRNA £F

¥ Valid read 55 miRBase #(#5 J Hb ), F U
SEF 629 Fh 21 miRNA, 408 T 103 A
f) miRNA Z i, Horp 1G 414045 568 F miRNA,
CG HELHE 592 Fh (K] 2).

* 2 ATEEEE S ERIA miRNA B RIGHUIRE K B3 B SRS 5

Tab.2 Original data of miRNA expression in O. mykiss scales and the sequence reading distribution of filtered sequences

S ESTAL  injection group (IG) XTHEZH  control group (CG)

type sy 2] R ME— F 41 B/ % S92 B %1% ME— F7 41 ERE

totalread  percentage  unique sequences percentage total read  percentage  unique sequences  percentage
Raw read 27 877 410 100.00 2466 751 100.00 33156 331 100.00 2473874 100.00
3ADT & length filter 12 341 334 44.49 1693919 68.54 15 473 606 45.88 1657731 66.90
Junk read 25957 0.09 5925 0.24 69 377 0.21 7514 0.30
Rfam 1351 145 4.84 24 809 1.01 1694971 5.15 21399 0.88
mRNA 103 680 0.37 2932 0.12 101 606 0.32 3501 0.14
Repeats 211264 0.76 1568 0.06 462 333 1.37 1444 0.06
rRNA 893 483 3.20 15973 0.65 907 798 2.80 13 298 0.55
tRNA 305 986 1.10 3904 0.16 581152 1.72 3013 0.12
snoRNA 22742 0.08 1016 0.04 27 663 0.09 1062 0.04
snRNA 49 345 0.18 938 0.04 75 650 0.23 1136 0.05
other Rfam RNA 79 589 0.29 2978 0.12 102 708 0.31 2 890 0.12
Valid read 14 051 631 50.19 739 250 30.09 15 816 147 48.45 783 756 31.77

2.3 EFFRIX miRNA %k & H 0 E E 7

0 — M 48 07 2 Bk 7 (Jlogo(fold change)>1, H P<

25 1wl cG 0.05) %25 miRNA #E73d, H3k45 24 4~ DEMs,

@E‘) 20 1 P 2 miRNA 214, BB 9 miRNA 3 4~

81 JX ¥ DEMSs 147 9 ik B, 15 KI8T R

ma 1y (%l 3)o FIHH TargetScan Fll miRanda %5 #f 72 43 51 %F

. T3k 244 miRNA SEFFHUIE HO, JE3RT 5 376

18 19 20 21 22 23 24 25 26 ANIED, Horig— DEMs AUSIIEDI TRZE R L% 3

. %
it 24 E5R% miRNA BEE GO BREE

1 AT#EEEH FhRIEM miRNA B R EKE S
Fig.1 Fragment length distribution of miRNA

expressed in scales of O. mykiss

https://www.china-fishery.cn

S
X} DEMs [ #E 2 R i#E 17 GO D) Re v B A 4R
AT o DR U RS 4 R AL A 4 A 4H 43 (cellular

HPE K FE2:2: 3290 sponsored by China Society of Fisheries



IKPA 4R, 2024, 48(3): 039104

2 HTEEEE ) R ERIARY miRNA FEE
P XI5 miRNA, B X 8 72 49 4145 5 3675 miRNA, 4
6% 358 g 0 B 2L 57 %14 miRNA.

Fig. 2 Identification of miRNA expressed in

O. mykiss scales
The orange region is the common miRNA, the pink region is the miRNA
specific to injection group (IG), and the green region is the miRNA spe-
cific to control group (CG).

IG_VS_CG

—

1-D1
DI

T
w 0

Q Q
Q Q
LR I}

component), =41t ## (biological process) 143 ¥
I HE (molecular function) = KINHEZRH] (K 4), 1E
A AR, TR R H e 2 1 e
UCh . R -DNA BN . (5555, 24
JL A= T RN L ARG R 5 o AR AR R ZH o3 2,
DIRRE . RSP ZEL B0 4« A 0 A4 Lot 45 ) g 1 e
HHKZ, RNt UeRE Fais . &
FIBi45 4 . DNA 255 FIE5 8 1455 S5 DI Re 1 Al
REWERZ ., &P FHEENEER GO IRk N
NF-kappaB % A 20 HLA% 09 570 15 | B-3% 3R 2R 1 45
B e 3 e e A 41 A ] ) £ 0 45 R TGF-B 45
FAEUIRE (B 5).

2.5 E5%FKIA miRNA $EFE KEGG E&E N

T 6% 5% v DEMs #15 N w 4E 31 315 %
B, Horpo i R AR E K 79 4% . HEA R 20 19
DEMs $UHE R & AR TH %5 B UL 6. f i 3 = S0
W RN A LA, kO R R A

omy—miR—199b—5p
omy—miR—192 1
PC—3p—42275 27
omy—miR—181b—2-3p 0
omy—miR—2188-3p
omy—miR—138
omy—miR—30d—5p
omy—miR—181a—3p
omy—let—7b—3p -3
omy—let—7c—3p
omy—let—7a—1—p3
omy—miR—194a—5p
omy—let—7a—3p
omy—miR—2188
omy—mir—125b—2—p3
omy—miR—142-2-3p
omy—miR—200b—5p
omy—miR—730a—5p
omy—miR—29a—5p
omy—miR—2184-3p
omy—miR—18b—3p
omy—miR—30a—3p
PC—5p—11143_289
PC—5p—14073_217
8

D
W

B3 ZE53RiX miRNA #E
Fig. 3 Heat map of differentially expressed miRNA
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#3 ERFRIE miRNA 5HUNEEREH
Tab.3 Differentially expressed miRNA and the number of target genes
miRNA &R J7H(5"-3") FESHHFEARFE  SHEAREKFE  logyZERAEH Pl R
miRNA name sequences (5'-3") injection group (IG) control group (CG) logy(Fold change) P value target gene
PC-5p-11143_289 TGATCCCTCCGGATGACCCTGTT 58 16 1.84 7.87E-05 173
omy-let-7b-3p CTGTACAACCTACTGCCTTCCT 200 803 —2.01 6.73E-04 190
omy-miR-181a-3p ACCATCGACCGTTGATTGTACC 297 676 -1.18 8.55E-04 38
omy-let-7a-1-p3 CTATACAACCTCCTAGCTTTCC 13 51 -1.92 1.18E-03 74
omy-let-7¢-3p CTGTACAACCTTCTAGCTTTCC 2 7 -1.77 1.29E-03 163
omy-miR-2188 AAGGTCCAACCTCACATGTCCT 16 71 -2.18 4.40E-03 172
omy-miR-29a-5p CTGGTTTCACATGGTGGTTTAGA 2 2.64 5.14E-03 518
PC-5p-14073 217 TAATGAATTCTCCCCAGCTCTTT 60 16 1.87 5.96E-03 165
omy-miR-181b-2-3p  ACTCGCTGAACAATGAATGCA 2 12 -3.03 6.50E-03 44
omy-miR-138 AGCTGGTGTTGTGAATCAGGCCG 4 -1.39 8.08E-03 383
omy-mir-125b-2-p3 ~ ACGGGTTAGGCTCTCGGGAGCT 37 204 —2.45 1.16E-02 81
omy-miR-30d-5p TGTAAACATCCTTGACTGAAAGCT 48 106 -1.13 1.91E-02 427
omy-miR-18b-3p ACTGCCCTAAGTGCCCCTTCTG 10 1 3.22 2.28E-02 231
omy-miR-2188-3p GCTGTGTGAGGTCGGACCTATC 2 12 -3.03 2.48E-02 777
omy-miR-194a-5p TGTAACAGCAACTCCATGTGGA 17 54 —1.65 2.85E-02 343
omy-miR-192 ATGACCTATGAATTGACAGCCA 7 20 —1.41 3.10E-02 152
omy-miR-30a-3p CTTTCAGTCGGATGTTTGCAGCCA 16 2 2.94 3.19E-02 658
omy-miR-199b-5p CCCAGTGTTTAGACTACCTGTTC 2 7 —-1.83 3.72E-02 290
omy-miR-200b-5p CATCTTACGAGGCAGCATTGGA 32 1.15 3.74E-02 130
omy-miR-730a-5p TCCTCATTGTGCATGCTGTGTG 30 15 1.06 3.78E-02 369
omy-miR-2184-3p GCATGTAGGCTCTTACAGTACA 122 32 1.91 3.87E-02 291
PC-3p-42275 27 ACTCGCTGAACAATGAATGCAT 2 7 -2.30 3.89E-02 50
omy-miR-142-2-3p TGTAGTGTTTCCTACTTTATGG 6 1 2.46 3.92E-02 294
omy-let-7a-3p CTGTACAGCCTCCTAGCTTTCC 4 17 —2.21 4.22E-02 273

HEAR . BeOHRE AT OE LA (ARVC) .
mik B £ 45 AN 4 B A f0 A 3K & (Staphylococcus
aureus) JERYL L I
2.6 miRNA fJ qRT-PCR #&

Fifi HIL 1% £ 8 41~ DEMs (7 4~ E 1 miRNA £ 1
A B B miRNA) #f 17 qRT-PCR A 9 . 8 4
miRNA 7E IG 5 CG #4118 7 v i) K3k 7 25 S il
W3 (P<0.01), 8 ~Z25F miRNA 4 3 4> miRNA
L SR, 45 miRNA f 3R 1) 50 5
GER (B 7), RV SFAMTEER T,

3 ¥R
HES) sCT 24 h )5, o 6l g 7 wp JL 6 0k H 24
N3 DEMs (O 2k B, 15 43R IEF ).

#2315 F A9 miRNA ', omy-miR-29a-5p Fll omy-

https://www.china-fishery.cn

miR-200b-5p Y #IIEH 325 £ F Wnt, TGF-B
Notch %515 538 . i, 2890 Wnt i i
97 P N A A S N W e i S N =
TG B B Ak, A BEAE I ] B 20 R 1) A
BT AERT, Hidr, miR-29a/b ¥ [ 3 K g il
2 SRS TR A 3 N, R T A A ik
() QIR 4 R 7 o ZEMRSMRE 35 1% hFOB 1, miR-
29a Al 3@ i N ¥ DKK1. KREMEN2 Fl SFRP2 “7F
Wt {5 53 B ol R s R SRR, R R
Wt {5 556 S, A2 2B 20 4 AP,
miR-29b R P40 ) A RSB ) HDACA
TGF-B3. ACVR2A. CTNNBIP1 I DUSP2 % # Jt
R ) B e B, L AT, omy-miR-
29a-5p FEUT S % 5 1 A R v B R E .
Ak, miR-200b ] 38 5 30 B E A 4 i R (MG-
63) W B BUE 5 BORCE M DGR Sl i, AR i AR

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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P e A
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% T b e e
Ht¢ ry 1% O
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MNM#W\OI\OOO\O'*NM#W\OI\OOO\O'—'va N\OT-00ONO— AN NOT~00NO
e e = = O IO I I N N enenenenenenenensts

GO %H
GO term

B4 E5FRX miRNABBEFEM GO BE

L BESCE, DNA-BIMR; 2. {5583 3. %3, DNA-BURIL; 4. ZAMEMEE: 5 ARFM: 6. RNA KRG/ A3 TR xRz 7.
G-EAMBKZA(E T, 8 EANKM: 9 Wntf5 5@, 10. 8%, 1L MERGRKE: 12 BRMA: B HELANRE: 14 /)
GTPase /M (M f5 T H ;15 HABTBERRIL: 16 MM AMITHE: 17. RNA REEE IR 3 TR M IE R 18, 208 Wnt f5 5@, 19
FAEMPEWIZ: 20, MRS 5 ETE R DRSS OO G 21 AR Ed AR 22, IR BRI AR 23 B/ AUB G 24, A0 70 Ak
25 SENRIAM LR 26 B 27 BEAOALRGR s 28 #: 29, AUMUST: 30, BiMBE: 31. BUBMALMAR s 32 BT 33 BT RIEE: 34. 41
Mo usfA s 35, AHAEAMAIRE; 36. IANX: 37. BTG 38. mi/RAEMR: 39 ERANTAMMIANEERT: 40. Zokifhk; 41 ERBE TL A 42 WA
Hifr: 43.DNAZifr: 44 P T454G: 45 P PRI DNA 454 46, SREERIG 1. 47 MRS &: 48. FMRAE &: 49 ATP &iér: 50, 4%
Byaih.

Fig. 4 GO enrichment of target genes of differentially expressed miRNA
1. regulation of transcription, DNA-templated; 2. signal transduction; 3. transcription, DNA-templated; 4. multicellular organism development; 5. cell
adhesion; 6. regulation of transcription from RNA polymerase II promoter; 7. G-protein coupled receptor signaling pathway; 8. proteolysis; 9. Wnt sig-
naling pathway; 10. transport; 11. nervous system development; 12. phosphorylation; 13. determination of left/right symmetry; 14. small GTPase medi-
ated signal transduction; 15. protein phosphorylation; 16. neural crest cell migration; 17. positive regulation of transcription from RNA polymerase 1l
promoter; 18. canonical Wnt signaling pathway; 19. amino acid transmembrane transport; 20. epiboly involved in gastrulation with mouth forming
second; 21. oxidation—reduction process; 22. lipid metabolic process; 23. dorsal/ventral pattern formation; 24. cell differentiation; 25. positive regulation
of gene expression; 26. membrane; 27. integral component of membrane; 28. nucleus; 29. cytoplasm; 30. plasma membrane; 31. integral component of
plasma membrane; 32. endoplasmic reticulum; 33. endoplasmic reticulum membrane; 34. extracellular exosome; 35. extracellular space; 36. extracellu-
lar region; 37. cytosol; 38. Golgi apparatus; 39. proteinaceous extracellular matrix; 40. mitochondrion; 41. metal ion binding; 42. protein binding; 43.
DNA binding; 44. calcium ion binding; 45. sequence-specific DNA binding; 46. transferase activity; 47. nucleic acid binding; 48. nucleotide binding; 49.
ATP binding; 50. zinc ion binding.
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Fig. 5 Top 20 GO terms with significant enrichment of

differentially expressed miRNA target genes

The circle represents a GO term, the color of the circle represents P. The
deeper the green color, the more reliable the significant enrichment, and
the larger the circle, the greater the number of enriched target genes, the
same below. 1. negative regulation of interleukin-1 beta secretion; 2.
RNA stem-loop binding; 3. negative regulation of cytokine production
involved in inflammation; 4. methylated-DNA-[protein]-cysteine S-
methyltransferase activity; 5. extrinsic component of endoplasmic retic-
ulum membrane; 6. RNA phosphodiester bond hydrolysis; 7. epidermis
development; 8. regulation of anion transport; 9. positive regulation of
autophagy; 10. positive regulation of axon regeneration; 11. protein oli-
gomerization; 12. amino acid transmembrane transport; 13. calcium-
dependent cysteine-type endopeptidase activity; 14. cellular response to
acidic pH; 15. spinal cord dorsal/ventral patterning; 16. regulation of
response to reactive oxygen species; 17. transforming growth factor beta
binding; 18. negative regulation by host of viral genome replication; 19.
Beta-catenin binding; 20. negative regulation of NF-kappaB import into

nucleus, NF-kappaB.

https://www.china-fishery.cn

PH
P value
0.15
1L
2 | - 0.10
3l
4| Py ™ 005
51 . e
6t - [ ]
. gl ‘ BB
i gene number
€5 9 8
& S 10 ¢ 8] o 1
e B [
@%u- .’ ®,:
&3¢ ® ® :
HE °-
15 ¢ !
16 +
17 ¢ . . °
18 +
19 . 6
20 +
0 0.025 0.050 0.075 . 7

[GE SRS
rich factor
B 6 EZERFRZEmRNASBEFAEEEEDN
B 20 & KEGG #@i%
L 4NN - AN 7 2R EAE R 2. KA @B IET -G, 3.7
WEAA s 4. PR ZRHEER BORE s 5. WINMELRIARE s 6. BRAR A& RS M
7. Hippo {5 538 : 8. WRMHME AN L 9. stk oll%;
10. MEM RS S8 1L 3 E0E:; 12, toll B2 K5 5 08 1%
13, BERR IR MR A% s 14, BEB: 15, & vl (0% &) BRI R Y 16. ik I
FRut; 17, B E A O EOUUFE (ARVC); 18, H il B AR
W 19, BaRA N 20 IE N LRG0 .
Fig. 6 Top 20 KEGG pathways with

significant enrichment of differentially expressed

o

miRNA target genes

1. cytokine-cytokine receptor interaction; 2. longevity regulating path-
way-worm; 3. phagosome; 4. alzheimer's disease; 5. caffeine metabol-
ism; 6. synthesis and degradation of ketone bodies; 7. hippo signaling
pathway; 8. protein processing in endoplasmic reticulum; 9. viral
myocarditis; 10. estrogen signaling pathway; 11. chemical carcinogen-
esis; 12. Toll-like receptor signaling pathway; 13. pentose phosphate
pathway; 14. measles; 15. Staphylococcus aureus infection; 16. ether
lipid metabolism; 17. arrhythmogenic right ventricular cardiomyopathy
(ARVC); 18. glycerophospholipid metabolism; 19. melanogenesis; 20.

bacterial invasion of epithelial cells.
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Fig. 7 qRT-PCR detection of differentially
expressed miRNA
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relative expression level

1. omy-miR-2184-3p 1ss4CT; 2. omy-miR-200b-5p; 3. PC-5p-
14073 217; 4. omy-miR-2188-5p; 5. omy-miR-30d-5p; 6. omy-miR-
181a-3p; 7. omy-let-7b-3p 1ss22CT; 8. omy-mir-125b-2-p3.
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Effects of salmon calcitonin on the expression of miRNA in
Oncorhynchus mykiss scales

s«

ZHOU Qiling', MA Qian ¥, WANG Liuyong', MAO Feifan', YANG Erjun', CHEN Gang *
(1. College of Fisheries, Guangdong Ocean University, Zhanjiang 524025, China;
2. Southern Marine Science and Engineering Guangdong Laboratory, Guangdong Ocean University, Zhanjiang 524025, China)

Abstract: As a class of small non-coding RNA molecules, miRNA plays an important role in the molecular regu-
latory network of vertebrate bone metabolism. Normally, bone metabolism is referred to the modeling and remod-
eling processes in regulating calcium homeostasis, and scale tissue of fish is an ideal model for the study of bone
metabolism due to its abundant quantity and easy acquisition. Salmon calcitonin (sCT) is a small peptide hormone
isolated from the gills of salmonidae, which can inhibit the activity of osteoclasts to regulate calcium homeostasis
of fish. In order to explore the regulatory mechanism of teleost bone metabolism, intraperitoneal injection of sCT
was performed in Oncorhynchus mykiss juveniles and scales were collected 24 h after the injection. High-through-
put sequencing technology and bioinformatics methods were performed to evaluate the effect of sCT on the
miRNA expression profiles in scales. The results showed that 14 051 631 and 15 816 147 high quality miRNA
sequences (18-26 nt) were obtained from the samples of the injection group (IG) and control group (CG), respect-
ively, and 568 and 592 mature miRNA were identified in IG and CG scales, respectively. A total of 24 differen-
tially expressed miRNAs (DEMs) including nine up regulated and 15 down regulated DEMs were identified. Eight
miRNAs were randomly selected for quantitative real-time PCR (qRT-PCR) detection, and results were consistent
with the RNA-Seq results. GO annotation and enrichment analysis revealed that the predicted target genes of
DEMs were mainly annotated in the functions of metal ion binding, calcium ion binding, G protein coupled
receptor signaling pathway, Wnt signaling pathway and classical Wnt signaling pathway; these genes were
enriched in the negative regulation of NF-kappaB input into the nucleus, the negative regulation of interleukin-1 8
(IL-1PB) secretion and the binding of transforming growth factor f (TGF-f). KEGG enrichment analysis showed
that the predicted target genes of DEMs were significantly enriched in toll-like receptor and estrogen-related sig-
naling pathways. A total of six miRNA (omy-miR-29a-5p, omy-miR-30d-5p, omy-miR-125b-2-p3, omy-miR-138,
omy-miR-199b-5p and omy-miR-200b) were identified, which could provide materials for future studies on the

molecular mechanism of bone metabolism in teleosts.
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