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&% miR-21 By 2= FRIAFHIE N HA YL AME T RYE M T R IX
UGk

RE, rabt, FIRE, HR, AN, B, BrR, REE BRE

Kb Be LE W 5 PR TR 2 e K™ Sl W8 35 15 i B P ) P A T S s, RS Kb 410022

FEE: miRNAs 15— 28 B EEEIE R W HE RIS EEE /N T RNA, XA RN R A EZNEM IE
TR (Siniperca chuatsi) miR-21 W% FIREHE DL A G YU XS HAE 2 1 AR IR W2 i, ASHIF 58 1) FH 52 i 28 O R 1
PCR 43 T RGN M R BB B . g AN FALL KU 5 d A UL miR-21 (FRIBFRIE. Z5R BN, R
B W] ORI 088 =5 KO 1 miR-21, BEE MG R F L FRIB B WAL, 25 I I 5 A GE R 2 2
miR-21; miR-21 TEJR ARG 38 F B =, (HERRBZEMMOMBIN RS Bk A B TR EEE S miR-21 727
kil p 2 =ik, Hoh e . BAa b BA R EK TR, B R, KAt miR-21 (WRKIEA
BN, MBS EMEIRS: YUK S d)5, miR-21 BFABAGEA BT AN, BHAE, REIHE .
W EARN AR Z 2 T B W2 e 0 38 R 1000 0 81 7R Armtl2 mRNA F) 3'UTR F3UA miR-21 456 WIFEAL A, Haet
FE B PCR WYL B R Arntl2 MR EHBIEIR 5 d 55 miR-21 A FB R HAMI L 45 RR W, miR-21 SEEFIRER K,
TEM IR )G FE TR BT miR-21 W RES 5 IR M5 048 B IE B miR-21 7E AN 4 2P i 3634 T I 41 41
FESFE, B ML MAZUh A e EZ e, YUEIE REAE 2 M miR-21 AE9R LAY T ALk R 3K, IF H miR-21
AT BEA S 4 S R B E TR Armel2 25 85000 1 A 0 R 4 AT 52 e B L PR 1 2 B R 36 E Flha  19 A: BE T BB

KW W%, miR-21; FBEFHIE; BRTH,; YUK

FESES: S961 XHFRAERAD: A XEHE: 1005-8737—(2022)05—0665—08

/N RNA(microRNA, miRNA)JEELAZ A9 /)N
S FAERAS RNA, K 21~25 nt, FEAFAET
LR AR SRS IX . miRNA fEME 0 i Bl B4
X5 mRNA B9 3'UTR #7454, 1§ mRNA
HEAT AR B A I HE mRNA ORI, T 3 4 0 5L
PRIk, RS Y e B el ) fEfa 2k
IBFFE , miRNAs XA K &k & 25 . BRI
W BN A HEE MY,
F 8} (Paralichthys olivaceus) W) 28 25 By B, — L&
miRNAs 55 BRI, R ENTAT R IZB BT
WA ) miRNAsP!, Hang Z507E @ % % 4k 1

s HEE: 2021-10-29; f&iTHHE: 2021-12-09.

(Oreochromis niloticus) W) WF 5% & L, miR-1 |
miR-206 . miR-133a W] REA B 5 LAY 16 58 A 73
o miR-21 (i FHAAA 17q23.2 KI5 i i
Ji & I (Transmembrane Protein 19, TMEM19)#) &
WEE, fEEHEsh PR RS miR-21 #e/k
KR T 4 b A =4 D R Pkt 21 28 56 EE VR Y,
H ¢ T H D 8 A9 AF 5 32 28 5 A T FOXT iz 40 it
FIXEFEVE R o Chu Z5PYE8R (Siniperca chuatsi)JLIA
YE T 33K FEEM miRNA, miR-21 )& T
Hrp 2z —, {0 miR-21 FE 8% i 2 K R AE K HXT LA
() R DI BE v AN BH A o
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A F RO TR NP E A TS S IR R R A )
THEEEY B, YR AR L R AR IE
FERMERTS, HUARSH 13 N IR AR Y, el
PUARATE . 470 5B 24 h B9 HE, HAZFDEIR
WA IRE SN A T, AR —P14EY L
TR B A RS R S ZEELS YD,
TE S W A EAE — D e AR, B2 ety
HEmHa AR B 1 SRR RO B R R 4
TR EEALE & BLLIR, AR I S 4R A SRR
PP A Ry S A T AR AR A ) i A AR
miRNAs {1 hy— 28 HA #2ZEEFEAE A9 AFE g i 5
/N T RNA, HAEFZERI T 70 FHEHIT R, 2
5 3 R Si i AR RIS, 0 A T R R A e R A
HEEWAE ., Yang 25U YE B8 (Drosophila) i
WFFE R, X T 528 3 K19 H R 2 A 32 2
miRNAs Fi 5 B 5 35 9871 . miRNAs SB35 3
TRt & i G 1 I -, Horh miR-219
miR-132 30 RESZ R 40 ML 0 246 Ay M, DA TR )81 7 ek
JAMPENH, Nagel 261 VR I miR-192 Fl miR-194
RS A ZJH 15 T IE I Period, HAMIEM I R
KNS EUS R AR A . Kojima 25U 7E /N R
(Mus musculus)FIBF5E h &, miR-122 GEAEET
Nocturnin B33k K2 5 /N RFIE R B 553004
o Wu IS K B, 164 fi(Carassius auratus)
LA A A Y miR-16 . miR-23a, miR-29 %5 15 Ff
miRNA By RIERHH BRTHEE. BT
miRNAs 75 8% S H Al 258 0015 I 4 i A5 A
b, P, miRNAs 7E 0285 v 7 T ) 24K
REIL 1 A B o miR-21 FEWR 2 B AEE BT
PERIK DL REE S 505 AR v R

i 44 AR AR, TR R 2R e R M X ) SR
KA — R A BT R R, RIS SR O, B SR
Fw\, T, Wz TNEZ, 2l Bl
(K7 =z —U0 X T2 miRNA fRFFE %W,
miRNA X 250 & B |« AL RE LB 0 B R 25
D5 HHR AR AE B RIVEH] o AWFEXS miR-21 TE8
WG & B AS R B B FUAS [R1 40 2L 3Rk 15 3617 T 53
Br, JEXE miR-21 B35 AR GR S I R s 1y
AT R R GE, MRS A Y T RE L
S PR A 1 e i v S A £ 6 A A B Sl

1 HRET%

1.1 Rl

SCHE P 2 ok [ W R A K7 B2 B9 i
S, B AU IR ST R R A S e
FH AR 250 % K G 1R I 05 7 B i
12 ELWHE
121 HAFREBEMEBERBIKE N TH
55 R R AR S e 7 AU 5k . R ERG
KB R 2Y0M, 32 4iff . FEARFI . JeAnmR] . R
7701 ST 70 I CE Y S 1 I MO I 2
W1 WURZOVI . O AR, A SIER 30~40
MEREARAT T2 1 mL Trizol E.LMEH, SR)5H
WA TR, Ha R AET-80 CREARIEIKA N o
122 SREHIIBAERAAERKE Pt
e TOHG R E AL 0K 114 B, 1KHE(145£12) g
FIEA 8RR A 12 h Y6HR, 12 h BEEEAY LD JehldefT
30 d YIFRES . FEMLERIE 6 RER, 1EUK 55
BOHOG L L M s B 2L, AL, TR IRAE
T80 CHMRIR KA 2 H o KR40 108
LA A IE PR AL, 4] 54 B fa, IEH
PR AL ) RAERT R — Y 9 BFTR] S, AR
3 h SRR, AT HORE R [a] FG R XA 5 )
A UG — 8, AN]SRk E 6
B, 43l BGE S AL 2L, R A DGR R
7, S RAET-80 CHBARR VKA A& H . 4
PURAH IRV 5 d AP, AbE S BB X ST
S USIS s 0y ke, SRAEIN ) g5 2 4 b vk 5 TE %
M —E,
1.2.3 RNA $EEK cDNA &8 WAk
ZHURE S ) B RNA i Trizol ¥ 32 HU(RNAiso Plus,
FHEAEY, THE), FHBMESCEETTH(Nano-
Photometer-NP80, implen, 7 [F)%h & B i M &E ik
HL Y S B RNA VR B RN 211 . cDNA A i fff
JH One Step PrimeScript”® miRNA ¢cDNA Synthesis
Kit (Perfect Real Time)il#| & . &M KRN
20 uL. Poly(A)MER NS cDNA A b 72
HEAT, 1 h PRI AT 52 5 miRNA 1 st Strand cDNA &
o RN ZAE: 37 °C, 60 min (Poly(A)NEFlf
BRI, 85 °C, 5 s (B RAE SO o
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miRNA $¥ P 5115 miR-21 %% 5E & PCR
519, UL RPLI3 AR RHEEE IS5
R 519 F ] Primer 5.0 #4470 1),
BB 51 e 8t aA i AR W TR EE AR IR 55 A BR
A

125 WHEZEE PCR
TP, R

TEDGE & PCR X F ik
BRZR A 12,5 uL, 135 SYBR Premix

Ex Taq™ 11 6 uL, U4 A cDNA B 1 pL,

JolgK 4.5 uL, LSRRG ¥45 0.5 pl.
KW FE 94 CHZAE 3 min, 94 CAEPE 5 s, 60 C
Bk, 20 s ZEM, SN 39 NMIEFR . BRIV 3 A4
HARER,
1.2.6 HIRAE FOLER PCR Z5RAIH 2744
T H B FE AR A RIREAS 22 1] (R ik BP0
HXF 5 B AL SPSS 19.0 BAFUEAT N Z )T
2T 5 W TER K, B DA 3k R R b F
W {ELhR 1R (mean + SE), 24 &M P<0.05 AN
P B 2 ) 22 5 g 2 P

miR-21 TESF LA ) — 2 0 1) B e AT
WBEVEIHTE, R MATLAB #8043 i f 50He ik
TG HRER A f(H)=M+A cos (t/pi/12—¢) 4 5% PR
o HRETR TR Gt N Rk K
Aoy, FIME M B 6 PRG IR A; WElE AR
0, ¢ eI R IR T A A (RS AT A R R R . 2
RIS AU 22 5% P<0.05, MATLAB
H P<0.3 i, MIZFRIZ LN HA B Al S22,

X1 KREESY
Tab.1 ThePrimersfor RT-qPCR

BIGREE/C ¥R /%

5194 Fx SIHFF(5-3") . S
rimer name sequence (5'~3") annealing amplification
p temperature  efficiency
miR-21-F CGTAGCTTATCAG 58 98.2
ACTGGTGTTG
RPLI3-RT-F1 CACAAGAAGGAG 58 96.7
AAGGCTCGGGT
RPLI3-RT-R1 TTTGGCTCTCTTG
GCACGGAT
2 HBR5HH

21 miR-21 EHIEBBR AR LB M BN RIEZS
miR-21 TESF G AR & B I B iy 23k WL 1,

miR-21 WFRIBFEMIG R T RN TR K-, kb
EWRAWI AT, 16 2 410 2 5 s I 30 1 e ik
BWTREAR, 76 IR B AR I 3] D5 Y miR-
21 3Rk, miR-21 WRIXTET I I 5 46 5,
FFAE A 2 R 3 3k B A v KO, (EBR R 25 3 R0 48
WIFh, WG RS Bk T 3 25 5
2.2 miR-21 EHARAHLRHIRIED

miR-21 FEWF AN [R| 2 1) 22 35 UL IE] 2 omiR-21
15¢
n=3; %SE
3
]
J a
Egl.o—T
Fog=
g
2 1b- be
o &
§§05 i ¢ o ¢ cd
= d 1 d i
T IAF

D D 2 2 2 > A0 D & o
°°w°© & § & &0&@0\_@66’ j’"%&
‘,\ > ¢g> P & L s N

®‘$® ‘b rs‘ %Q&o > ’%’\‘po

$ RIS S
S 4’;@ & SIS

Bl SRIRIGAS R % B B B miR-21 A Rk 2
ANl FEERIR AN R A 1 B B Z [ A7 7 281 22 57 (P<0.05).
Fig. 1 Relative expression of miR-21 in different embryonic

stages of Siniperca chuatsi
Values with the same letters indicated there was no significant
difference at different developmental stages (P<0.05).

1.5 _
n=6; x+SE

miR-2IFIAARTFRIK
relative expression of miR-21
o & 5
L — o

K2 miR-21 TESFAS R LH LU b AR X ik
AR F B FTR AR H 2 2 (A7 35 1 22 53¢ (P<0.05).
Fig. 2 Relative expression of miR-21 in different
tissues of Siniperca chuatsi
Values with the same letters indicated there was no
significant difference in different tissues (P<0.05).
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FERIN Y i L2 G 3Rk, 3R miR-21 7R85
AR SRR . ERAONE. . i
ZUrh A RS K3k, EFIE . BAE. FiL
H ) IR IKE AR B BTG B R 22 R
23 EEHRBMUES d EHAMAS miR-21 8
BRTRERIESH

miR-21 FESK AN — B ik WK 3.
EIEW BT, miR-21 W2k B A B Ak
(P=0.12, £ 2), HRKEFFACTIHBEAL, 1
Tt E, SR EARA E BTEERG, Hoh
miR-21 ()RR B RV ARAL BB ZT 1.55
(K 3A),

25
2.0
1.5

1.0

miR-21 AR 1k

relative expression of miR-21

0.5

0 1 1 1 1 1 1 1 I I
0 3 6 9 12 15 18 21 24

Fi} 1] /5/h zone time

201 g
a

151

1.0 F

miR-21 AR 15

relative expression of miR-21

0.5

0 3 6 9 12 15
it 8] 5./h zone time

B3 IEEBRIRA)FYLIE S d JF@EKFLT miR-21 3k
TR B 2 7R T A B 2 IR A7 S 25 2 S Xlh 0~12 54
JCHREY BE, 12~24 Sy BRIGF BE.

Fig. 3 Expression of miR-21 in Siniperca chuatsi muscle with
normal feeding (A) and fasting for 5 d (B)

Different letters indicate significant differences between each
time point (P<0.05); in the X axis, 0—12 is the
illumination stage, and 12-24 is the dark stage.

18 21 24

YU 5 d J5, miR-21 WK HA T k(=
0.04), ALK E M H N LT &, 1R %
%, WEAE AR ] )y ZT 7.43, ML T IEF TN T
LB (ELE) 5.88 h, HARIE A E 58/ & 3B),

X —ZE R UL EYVR A T miR-21 1E5% A WL
AUl F R R IE NPT R

F2 MR REWTEYESH
Tab. 2 Rhythmic parameters of miR-21
expression in Siniperca chuatsi

PR AR (AR

amplitude mesor acrophase

1E %1% " normal feeding 0.43 1.07 041  0.12
YU 5 d fasting for 5 days 0.35 0.83 1.95  0.04

25 category P

2.4 miR-21iFET A MR F KA = Tl

108 3 85 1) B DR A R S A BB P AR A A 0 R
W A Aryl Hydrocarbon Receptor Nuclear
Translocator Like 2 (Arntl2). Arntll . Circadian
Locomoter Output Cycles Protein Kaput a (Clocka) .
Clockb . Cryptochrome Circadian Regulator 1Ab
(CrylAb). Cry2. Neuronal PAS Domain Protein 2
(Npas2). Nuclear Receptor Subfamily 1 Group D
Member 1 (Nridl). Nrid2b. Period Circadian
Regulator 2 (Per2). Per3. RAR Related Orphan
Receptor A (Rora). Timeless Circadian Regulator
(Timeless)F cryptochrome DASH (Cry-dash) mRNA
(4 3"'UTR ¥4, SRJ5 AL S miRNA B3 51 (14 48 1]
HANE AT RS L. AR R AR Arn2
mRNA [ 3'UTR JF5IH miR-21 455 HHEALH (K
4), LRI HHOE B PCR KAl Arntl2 18 1E % 17
MRLAKUR 5 d SR ENLIEIE, SRR A2 3
AR ORI, WA 0T, HEs eI
AR B2 IR A BA BRI HMEGE 3, Bl 5A),
YLK 5 dJ5 Arnel2 B)ZFGK BA B A,
S5OUE 5 d J5 miR-21 WFRBML (K 3, K 5B).
P, HEWFESR B miR-21 T 6830 3 #0 [ o
Arntl2 FERRZEIE, TR M 87 LR ZSF B
A B BRI BE A A
Arnt12 mRNA 5’
AATCTTACAAAAACACCATGACCATCAGTTTTTTTTTTTGTTTGTTTTTTATGACTAGAACT
GCTTGAATGCTCTAAGATGCAGCATTCCCTTTTTTTGTTTITTTTTAGGACTTTTTTCTTTT

TTATTTATTAGGTACCTTTTTCCATATAAGCTAGTAGTCTTCGTGTGGCTGCTTTAATAGGT

LT
miR-21 3' GGTTGTGGTCAGACTATTCGAT 5’

AGCAGAATCGCCGACAATAAG 3’
Bl 4  miR-21 ¥&19] Arntl2 mRNA 3%o' UTR 13 s Tl
Fig. 4 Prediction of 3'UTR site of Arnt/2 mRNA
targeted by miR-21
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£ 3 A2 RIXMWHTEESHE
Tab. 3 Rhythmic parameters of Arntl2 expression
in Siniperca chuatsi

2 PR AR H
category amplitude mesor

IE##0E normal feeding ~ 0.08 0.66 1.02 0.75
Uik 5 d fasting for 5 d 0.36 1.15 4.45 0.27

W (AR 32
acrophase

P

1.5 A

d

cd n=6; x+SE

—
[=]
T

e
n

ArmtREHXT IR
relative expression of Arnti2

0 3 6 9 12 15 18 21 24

Bif 8] /5./h zone time
257 g

201
1.5
1.0 |

05

Arn2HRIXT RS
relative expression of Arntl2

12 15 18 21 24

0 3 6 9
Fis} 18] #5/h zone time

K5 IERRIRAMIUE 5 d @RI Arnd2 13255
AN [ 7 B R WL BN 2 1) A7 A6 S35 28 S Vs XOth 0~12 0
R BY, 12~24 7 RSB BL.

Fig. 5 Expression of Arnt/2 in Siniperca chuatsi muscle with
normal feeding (A) and fasting for 5 days (B)
Different letters indicate significant differences between each
time point (P<0.05); in the X axis, 0—12 is the
illumination stage, and 12-24 is the dark stage.

3 iTig

miRNAs TEMFLS W RS . WG AT K&
IR G % 7 S 3 —E TR Y, 2 mir
FLRW, miRNAs XF sh¥ ki 4 7 i f oA & A
A] ZMVER o 72/ B (Mus musculus) IR & B 1
i, miRNAs 1§ 5% SR T 384, JF B
PR & B W BLM miRNAs (132 35 K a1,
A2 5 & B BBy miRNAs #3505
AN RS R IR, miR-430 TEBE 5y 4 (Danio
rerio) . T i (Oryzias latipes) . #%(Eleginus gracilis)

WG & B I 3 IR 2 8 A KO, Re AR i R TR
mRNA BEIEF AL AR mRNA (75, Liu
SV BE Tt v R B, miR-206 TEHERRE LA 5
G FRHEBAE RIK, HAE R IRIE B R rpot
il 240 iz Sl 2= G B AEH . ARWF IR I 43 Bt
miR-21 TESFIERG Y 2 403 . 32 il . Eri
1IN 31 YR I 7 L G I T 70 N I 2
JRRA . ML RZERE . WL I L A R
. IS 12 D EBET B RIBIE . 2RE
B, miR-21 WFIRTEMIGAF & F B Bt A 3%
Z5E, 1E 2 gAY A B A KF ARG & i
s, UL miR-21 AR, IR
W R IR RO IL R D RE . BEE IR & B UERE,
REJEE P24 B W RE, miR-21 788 7 W31 2
A, iR Z RS miR-21 B3R KEAH —A
WE IRt A, W miR-21 7] RE X0 A 22 iR 1)
(7% B T S R — 2 R T T BE

BEWEIEFEM, miR-21 3k 3k T 3L sh ¥ i
O L N, S SRE P AR
WA BT T SRCE . RFE . RGUNE . CERE . M. 2oL,
LS 28 B h miR-21 R KK 45 5 R,
miR-21 TESF AR LUh A ik, Hp .okl
B EIKT-E5E, Tu ZBUH Cheng 2:0B2WWF5 3
B, miR-21 ik LMAER A FHILE PTEN A
PDCD4 MMt C WILAH I & AR 4P 4 o AR B 55
BF.OMEP miR-21 Fek AR5, LAFRATT 4 I
miR-21 X% 0O WLAR A i A 4 e B oA 5 2R
VEFH o B Ah miR-21 16 I AT WLLH 2 bt A5 i /K
Wik, R miR-21 R H L WA G L
WEEH, FHEES S EED R4
W% o

X EPIZE R (Siniperca chuatsi)2T LA JILZH
2 L B miR-21 B w K-35k, HHAE6R b 2
TR DI RER AN o A 9% R ¢ 62 5 PCR
DU TF 8 B 4H 24 h IR FTLTD miR-21 B3R358, K
B miR-21 TESR AL B HA B R, Rik
RN SRS . BRI T, v RES SR
WA A PE— T % miR-21 RS Y R BRI
AE, FATXS miR-21 RYSEILFSEAT IO Ay, 45
KIRAEGE Arnt]2 mRNA () 3'UTR 44 miR-21
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LEABERAL T . Anrtl2 E—FESER T, BEIES
SRR SR T, Amtl2 & Ha55 bHLH .,
PAS1., PAS2 Fll PAC PUMESF45HEY . bHLH
FIGEATER 2 RGN B & 7 L FE ke 2 5
BVE P LA 0 miR-21 W] R i AR
WHEEEH Arnel2 fFRIE, IWTEBESRILA LT
R, dEm e KRR E . YU R T
H AR K S0 A 28 R 40 v 88 T I %) — i A= B 38
MG, Bm Al K kT MRS
REP 2 hUant, £51%— &5 LR
FIE T X IR, AR P 3 DR 1) 3Rk b K A7 #)
M, YURIS R LU At 7ok G
M. EHE | BEEE AR FEAT TR ST, AT
AR 5 d J5 SRR IN miR-21 MRk, K
POV, SR miR-21 {7 EAG g, (BH
Tk T, RBAWES, WWHEIRE, 9%
TR A TR O g3z B i kA AR e, T
i He 2 BSYE B (Carassius auratus) N BF 580 &
IRYLVER RE A 52 e S5 R R 15 A . 256 miR-21
(74 L DAL A0 A K %Ot i PCR &5 2R, KB
miR-21 W] B AT Arntl2 (R 3831558 7 5L by
I B AR A, SR LA B AR BT B sk A K
KERBNEEH

AHFFERT AR & B B IRG . R R R4
ZIEREH miR-21 WA DS OEH R SYUR S d
P8R AL B miR-21 (T HEE R R AT T HRIE
W5, 45K, miR-21 A REXFIZ AW 2 )5 1Y
aEIE UL GO NE . LR S A8 E A
WATDIRE . 9% miR-21 FE AL RIS B A B
BREMNE, BHS 59U E T 030 50
P o 3 A L PR A TR DL K 8 e E F PCR 45 2R,
BATTHED miR-21 W] BE 18 1 P4 Arntl2 (R F35 K0
WA AERK B S AEBIIGE. AR XS
miR-21 7E A0 2 B k25 26 38 K L 38 T /Y
TR IR R AT 08T, e S AR 2K
i AR )2 T BB B A LA
S &k
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Temporal and spatial expression characteristics of miR-21 and regula-
tion of adaptive rhythm expression under short-term starvation stress
in Siniperca chuats

ZHU Xin, YE Suhang, LI Yuan, GAN Quan, LIU Shuaipeng, PAN Yaxiong, BAO Lingsheng, CHEN Yuanhua,
CHU Wuying

Hunan Provincial Key Laboratory of Nutrition and Quality Control of Aquatic Animals, Department of Biological and
Environmental Engineering, Changsha University, Changsha 410022, China

Abstract: miRNAs, a class of non-coding single-stranded small RNAs with regulatory roles, play an important
part in the regulation of biological rhythms. In order to explore the spatio-temporal expression characteristics of
miR-21, as well as the effects of fasting on its expression, real-time fluorescence quantitative PCR was used to
analyze the expression of miR-2] in the embryos of different developmental stages and tissues of the Chinese
perch Siniperca chuatsi, as well as the rhythmic expression after 5 d of fasting. The results showed that a high
level of miR-21 can be detected in the early stage of embryonic development, expression of miR-21 decreases as
the embryo develope, and only a small amount of miR-2/ could be detected in the early gastrula stage. The
expression of miR-21 increased after the gastrula stage, but there was no significant difference in the expression of
miR-21 after the neurula stage, except in the tail-bud and heart-beating stages. miR-21 was expressed in all tested
tissues, with high levels of expression in heart, intestine, and red muscle. Under normal feeding, miR-21 expression in
Chinese perch muscle showed a circadian rhythm: low in the day and high in the night. After 5 d of fasting,
expression of miR-21 was still in a circadian rhythm, but its median value, oscillation amplitude, and peak phase
were significantly affected. Target gene prediction analysis showed that the 3'UTR sequence of Arnt/2 mRNA had
miR-21 binding sites. Taken together, results indicated that the expression of miR-2/ in the embryo was maternal
and began to rise after the neurula stage, suggesting that miR-2/ plays an important role in embryonic
organogenesis after this stage. The expression of miR-21 was not tissue-specific, but it may play an important role
in the growth and development of heart, intestine, and red muscle. Fasting stress could affect the circadian rhythm
of miR-21 in Chinese perch muscle, and miR-27 might be involved in the regulation of the rhythm of the Chinese
perch by regulating the circadian gene Arntl2, thus affecting muscle growth and physiological functions.
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