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Fr 52 B I OP 2 BB L f0 T W) o iy O ik i AT
KRR 28.5 C W SERRJE 53008 14 h 10 h,
1.2 {UER5EHA

5B A g A 4G % R B O L S417R
( Eppendorf) \Milli-Q #4fi 7K/ ( Millipore ) |43
6 i1 Nandrop ( Thermo Scientific) | {3 5 15 5 2
PLI-100A Plus , T B i £t 41X PC-10, & £ L EG-
400 374 5 i8R Stemi 2000 Fl7%¢ i i PCR X
CFX96 ( Bio-Rad ) %,

B F) 4L $5 mirVana'™ miRNA Isolation Kit
( Ambion) ,PrimeScript® RT reagent Kit With gDNA
Eraser( TaKaRa) .SYBR Green ( Roche) .DEPC, 7%
My AT S | T S DN e S R g Dy [
GrHr et
1.3 X®HE
1.3.1 LNA-anti-202 ,pre-miR-202 f) {2 173 Gt

HR 4 miRBase ( hitp ;//www. mirbase. org/) ]
i miR-202 B BE L 4 LNA-anti-202 Al
FRAERIE A B8 LNA-anti-NC 4 5, F Exqion 24 7
(£ 1) ;B 1 pre-miR-202 (miR-202 HifA ) 15 i
T Biomics AR (£ 1) o A 1 S SCRH TR S i
PRI R AE DEPC JKrh o JESHVRJE : LNA-anti-202
F1 LNA-anti-NC 5°4 200 wmol/L; pre-miR-202 &

10 wmol/L, FEGHAT A 1 oL/ IR, 5 R A
. BT BEGES R IR 1 4052
KEOREY B, T 5 R IR R 7E 28. 5 C B IR A8
FEFEES FET IR IG BB v s LA HE BR 6T 1F 8 &
BIEMG R0, W] 0 1.2.4.6.8 .24
hpf, . U5 VAT T4 R
1.3.2 #RFAIAAL

H1 Exqion 23 )4 A 3" 1S =E AR L A miR-202
EF(R 1) o WIEAT A F A B it fig,
BI2.4.6.8.10.24 hpf, ] 4% Z R HEE (PFA) I
W E R (EA 12 h LR o ARG AT H R
W, BT -20 C A 24 hpf WIRSG, 55
FH 10 mg/mL B i A6 i 25 B0 i J5, FF 4%
PFA [#%E . £ Eppendorf 1.5 mL EP & /i1 10
MRZ A 50 ) IR, 28 R 51§ EE/PBST
(75% 50% 25% \0) /K4 2 F1 K Ak (4 2k
JEIG/INT 10 hpf, AR PBST Hhjse 2 Y, ANF5 ]
FEEAE K H1L) F14% PFA FiE % 10 min, F2
[ 7€ ¥, FH PBST Pk, AR JG fE T4 il 1, 58 °C
WZAZ 3 he B E T3 20 ~80 nmol/L 4} i)
FACUWH,58 CHRASIH IR . ZRMTRET 58 C
22 x8SC,0.2 x SSC ¥k, H T = F &R
0.2 x SSC/PBST & (75% 50% 25% .0) PR,
DA LI 2 13 1 PBST 359K % 1 B P PR 3 hi 7
FiE 5 000 A% BTk &5 HUAAK (anti-Dig-AP) o1,
4 CHB ARG G PR 1 x PBST R UE 2,
P A (NBT + BCIP 5 .4 1 h, i
HHZIE R UE L 2R 0 OR, B WS Hh IR
e,

F1 KARGKE RNA FF
Tab.1 Sequences of RNA

£ Bk Name J¥%1(5'—3") Sequences
LNA-anti-202 UUUUCCCAUGCCCUAUGCCUCU
LNA-anti-NC UUGUACUACACAAAAGUACUG

miR-202 #E)

UUUUCCCAUGCCCUAUGCCUCU

CUGUUCCUUUUUCCUAUGCAUAUACCUCUUUGACAUGCUGCUUU
AAAGAGGCAUAGGGCAUGGGAAAAUGGGGCGG

pre-miR-202

1.3.3 miRNA 7358 M 296 6 & | e Fs 5% PCR

K4 Ambion 2\ &)1 mirVana™ miRNA NE
) G U A 2 B miRNA, fy 73 66 i E
miRNA f &3k &, F) F DNAStar 1% i+ miR-202
ARG P18 (5 2) 5 /1 Premier 5. 0 #{Fi it
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miR-202 2| ¥)/551 3Lk U6 snRNA {EK NS I
A TAVMHEARARAR AR (F£2) . L&
PEF R EL 1 pg 4.3 miRNA KE 5, F miR-202 %
W54 & U6 RT P/U6-Rev 5| ¥ X 5% 5% & Il
cDNA 25—, SCHE i qPCR #i¢ A0 3 3



14 VR, 25 « S SCHN] miR-202 75 |2 5 B £ P R fif 6 77 S WS 3

AN, B 3 R AT 20 pl ROV
% N:2 x SYBR Green, 10 pL; 5%, % 1 pl;
¢DNA BEHZ,2 pL; il DEPC A 4R 6 % 20 L.

PCR &P ¥ 52 #:95 °C, 10 min; 95 °C, 20 s;
60 °C,20 s;72 °C,30 s, 3£ 40 f§FF;72 C,10 min,

R2 IWREEREFRPCRI|Y
Tab.2 Primers for real-time RT-PCR

5|4 Primers

B|Y 51 (5'—3") Primer sequences

202¢PCR-Fwd
202qPCR-Rev
U6-Fwd

U6 RT P/U6-Rev

miR-202 [FH 5| 4)

GCGAGAGGCATAGGGCATG
CAGTGCAGGGTCCGAGGTAT
TTGGTCTGATCTGGCACATATAC
AAAAATATGGAGCGCTTCACG

CGCACTGGATACGACTTTTCC

1.3.4 FdE5Hr

S 9% 6 5 He PCR R 25 o J5 12 B G [,
L U6 snRNA H NS A, R 2 ““ ygite
miR-202 [JFHXT ik H . H GraphPad Prism 5 #K
PEREAT R B L S 5. R 5 22934, P < 0. 05
N, RIS R U Y E £ b=
(Mean +SE) IR,

2 AR50

2.1 miR22AERS&EFHEREFTIERH
Rix

N T 7R miR-202 7EBE S i A & R
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FIRK P e, W I K 35 R B, miR-202
TEBE Sy IR K T e A i B R B s, R A
B A 2 20 M T 2k i ey, B PR, 7E 2 b
BB AR I Z R KRSk ETIIRAE 72 h 1K 3
U (& 1)

(7] I 738 i T AR S 23 SRl 1 miR-
202 fEFE S FRAG R IRk . AR /R, miR-202
TERE Sy RSiG A T R Rk ik (K 2) , 558
26 i G 5 PCR 25 5 M — 3, Likgs R
$E/RFAT miR-202 W] EAERE S IR iR A 7 i A v
BTN
2.2 RXiH miR-202 5| R L B IZiE

N T WFHE miR-202 FEBE S iR iR & & 2
AE, BRI AL R LNA-anti-202 7 3 Bt 5
RGO H] miR-202 (Y DI RE. 45 2R /R miR-
202 fy AR XS I (LNA-anti-NC) 3 S IR R 7E 1|
2.4.6 18 hpf SEMf[a] 55 AR RURAGAH HEI G

W27 54 (K 3a,b) o LNA-anti-202 {4 5
£ 1.2 Fi1 4 hpf 58] 55 BF 24 X0 HE 20 1R A TR iR
AL, 4B oW 5, (B AE 4 hpf J5IRAR &
WS, EEERIAE NG & F 5 AL 4 hpf
K, HAE 6 2 8 hpf Z [AIRFLESET (K] 3¢) o

g L5
—
%389
X =
KT o
REZ 1.0
E g
Eeg
g58
gm;_‘o.f)
Vg &
== O
=
E 0 I—I|||—||-||—|III_I|—|||
T 0 0 O O 4 4y 4 Gy Gy Gy
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Developmental stages
1 miR-202 EH S EMRRATILER
HEEIRIETWL
Fig.1 The expression of miR-202 during

the zebrafish embryonic development

2.3 miR-202 # R X [E7EH S & 2 Hi AR Rs
2B REREAEIEAHKEEL

ST UEB AR & B miR-202 Dy REBE I 1)
R FRATAEI T LNA-anti-202 7 5 J5 miR-202
(7K o 38 3k 48 BCHT AR A D)L 7 4 LNA-anti-
202 .LNA-anti-NC 1) 5 1A B¢ ) 441 18 G 19 miRNA |
PL U6 snRNA kN 2 F 17 52 B 98 ' 7 it I e i
PCR # miR-202, 45 & % B i 4 LNA-anti-202
FRIBE T 41 iR AR miR-202 /K-S 55 57 A= B AR G K i o
LNA-anti-NC ) it i A oA 2 35 1 19 BEAG (IE
4)
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unfertilized 2 hpf 4 hpf

6 hpf 8 hpf 24 hpf

2 miR202 ER G & RHRKREEIRINZERE
Fig.2 The spatial expression of miR-202 during the zebrafish embryonic development

2 hpf 4 hpf

1 hpt 2hpf 4 hpf

2 hpf 4 hpf
(©)
3 EHGES LNA-anti-202 350 & BRAA & B K00
Fig.3 Effect on the zebrafish embryonic development by microinjection of LNA-anti-202

(a) WA RIBED NG (b) BARTES X IR BE ARG (o) BAEST LNA-anti-202 B R0 iG
(a) Wild-type zebrafish embryos; (b) LNA-anti-NC injected zebrafish embryos; (c¢) LNA-anti-202 injected zebrafish embryos
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== VT
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o e
H‘%E’:Z Fkk Hkk
Rol | —— —
E>m *kk
3F =
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I
1= |—|
o—
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O_C‘. = = = = =
S R S A
28 EFE=2]FZ2§

PR B Bk
2 2 B B
5 2 g :

B4 miR-202 HRXMEIFERDSE
BHRERAERKFEER
Fig.4 Expression of miR-202 after
microinjection of LNA-anti-202
* RN 2R (P <0.01)

# indicates there is a significant difference

(IR, FRAT T3 1] 8 AR i o7 4 28 e ARkl T
miR-202 [y /K. &5 B 8K, {1 5 LAN-anti-202
JEBE £ 4 hpf R G 55 0 AR LR EE, R ARG U )
miR-202 [{)3&35 , 5 HE G it 5% 5% PCR 45

LAN-anti—202 (

2 hpf 4 hpf

rescue

2 hpf 4 hpf

RAN—2(E5) o

WT LAN-anti-202

4 hpf 4 hpf

5 miR-202 # Jx XM H R = ERE
Fig.5 Spatial expression of miR-202

after microinjection of LNA-anti-202

2.4 pre-miR-202 F1 LNA-anti-202 £ ;¥ 54i# 1T
Y

Sy T AER ] miR-202 S H MG K F 15
& LNA-anti-202 F¢ 5 19 7E J, AT 1 25t pre-
miR-202 I LNA-anti-202 T 5f & ik G, &5 —
BT ) R4 T R AN EE DL S B 4048, i s A R Y
W AR LA R AL TS 3, HA5 R oK, JL i 4 pre-
miR-202 I LNA-anti-202 J5 , MG 7T DAFE 35 4 hpf
RHEWAHIRTE 6 ~24 hpf K F W ST HITET
PR pre-miR-202 A] LAER 734 B By miR-202 G
G B IRIG & B i5h (& 6) .

5 hpf 8 hpf
-
6 hpf 8 hpf 24 hpf

B 6 D &EZFIEINLES pre-miR-202 1 LNA-anti-202
Fig.6 Co-injection of pre-miR-202 and LNA-anti-202 rescued the zebrafish embryonic development

rescue 378 pre-miR-202 Fl1 LNA-anti-202 i 4}

rescue indicates the co-injection of pre-miR-202 and LNA-anti-202

3 e

LIRS 4 Bl miR-202 16 2 Fh A W PR 2
B T S e 3k, LN YR A R 1 43 Ak
i, miR-202 3k b3 £ i b i 2L ) sox9
BB R B, miR-202 3k R 4%, 7 it miR-
202 AR S HLE B MBI AEE miIRNA . X4

Hii7R# miR-202 A BRI 2UR B it &
BAEM . MBS aEG R E i R EZ T4l
2 EE 50k, & miR202 AR R T T I
VAT AEHH A 5T, b T ST miR-202 7EBE )
R G & B TR TR, BB B B A

iYW 4= Purs 2 HibE ST

ASHIE 5 3 3k S I 9 ' RE R IR Sk PCR HR
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FHEAR T A28 HAR & B miR-202 FEBE 5 £ oK 37
K01 ik KV de i, $278 miR-202 J2& BR 43
o miR-202 fEREANIONG R B L BRFe A, Ul
] miR-202 W] REFEE D fa IR A 5 4 A i R ik
YEM . R4 A B miR-202 4] 45 4% i 7 ) ( pri-
miR-202) 75/N UG & F 11. 5 dpe PR A i
Fik, H AN BRI IR & B O A R R D
F2 Eh miR-202 78RR G & 7 I A
FIBW ARG A A, P/ BEEYE miR-202 A GBI
P B 1 1 R IR iR e B ARG R B 3k

S miR-202 1Y i AL H IR 5 7 B
i & B 2 4 hpf {53, IF7E 6 ~ 8 hpf Z[H]FE
T3 e d 4 miR-202 iR n] DAES - R it & &
S, UESE miR-202 1Y i AR SR T 5 R IR iR
B o XEEEHLIE miR-202 Thfg & BT fh e
G & B R T5 0, Y Re kM S BUR G &
B AE 4 hpf, JE7ES) miR-202 Fif{& H fig
o R miR-202 Jz AL R 51 AL ) & B BHIT , 75
WERA T miR-202 2 SCA% B A AR S Pk 1 [l B, A,
PR IATHE D )0 i K & IR 58 B AT BE 757 %
miR-202 7K - FIT 68 1R T 6l o

miR-202 4] A 4454 2 e S itk — 2D b
SRR, BT miRNA = 550 2k Y45 e i
P mRNA SR &R/, T A S i HH0 3 PR J H b
— LI REMF R A . BAR A HE , miR-
202 5@ i P 8 3L ] ALRSA | LRP6 . Gli2 \MYCN
SIS 200 0 44 5T LA IR R T T miR-
202 s IR R B ) HE S R A R B A A G R
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B MG R B W ERE S, gl =)z
(R 53Ak, 32 2l 2 B 1 AR B DA B AR T 1 i
S8, N3 Bmp {550 8% Wnt {5538 #% F1 Nodal
{308 [ S, o S o 4 TR - o 2 A I 1 oAk
B A R I Wit (55 X060 51 B IE
FRFERWT M miR202 i LN H 51 IR
WafE & & 5 4 hpf, R4 R8T (BRIE 1) B 452 v
L s 308 1 40 i I BT T K 5 B B e, 5 L
RIEE A7 3, 3278 miR-202 0] 58 1842 40 ffd i
BAROCE o AVE LRI Bl 55 548 miR-202
(14§ 3 R S 50 R T, LA 7 miR-202 7E LI IR i
K E R TR EHLE] o
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miR-202 inhibition leads to early termination of zebrafish embryonic
development

XU Yanna', HAN Bingshe'*, ZHENG Yinghui’, DAI Zhonghua’, CHEN Liangbiao'”
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of
Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai 201306, China; 3. Institute of

Genetics and Developmental Biology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract; To learn the role of miR-202 in the zebrafish embryonic development, miR-202 expression was
detected using qRT-PCR and WISH. The results indicated that miR-202 is a maternal molecule and expressed
continuously during the zebrafish embryonic development, especially at the early stages. Knockdown of miR-
202 was performed by microinjecting the locked nucleic acid modified antisense oligo of miR-202. The results
showed that antisense oligo of miR-202 decreased miR-202 level significantly, accompanied with an early
termination of the zebrafish embryonic development at around 4 hpf. And miR-202 inhibition induced early
termination could be partly rescued by co-injection of pre-miR-202, indicating that miR-202 is required for
the early zebrafish embryonic development. The present study for the first time unveils the essential role of
miR-202 for the zebrafish embryonic development.

Key words: zebrafish; embryonic development; miR-202; knockdown
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