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Table 1 Primers used in this study

5|4 Primer J£%1(5'—>3")Sequence (5'—>3")

nanos3- qPCR-FW CAACAGGTGTCAGGTATATCG

nanos3- qPCR-RV GAAAGATCAGCCAGCTTCA

piwil2- gPCR-FW TCGCTGCCACAAACAAA

piwil2-qPCR-RV CGTGGGAGATGTCTGATAAAG

tdrd7-gPCR-FW CACCTGAACCCTGGTAATG

tdrd7-qPCR-RV GTTGACTCATCCGCTTCTC

Bactin-gPCR-FW AAGCAGGAGTACGATGAGT
Bactin-qgPCR-RV GTTAGACAACTACCTCCCTTTG

nanos3 3' UTR-FW
(XhoD)

CCGCTCGAGCGGGAGATTTGA-
AGAAACACT

nanos3 3'UTR- RV
(HindIID

CCCAAGCTTCTGACATTTAAA-
AGGAGGACTAAAC
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&5 RS2 K 5 920,24 F1 36 h miR-430 mimic HHZHIENR (S0 5 e~h 433 52 H )5 9.20.24 F1 36 h X HEZHIRAG (16D 5 ¢” ~h7 435 2K 5 9.
20,24 F1 36 h X HALMEIE GEH) . i kdgmiEB P PGCs, B. 14 miR-430 mimic FI Control miRNA J5 R MG, B4 AL B33 5831 T 200 Bk
fa. B ICFTEE £ iR %% TR p < 0.01, A. PGCs migration in embryos injected with Control miRNA and miR-430 mimic. a~d: Embryos from
miR-430 mimic injected group at 9, 20, 24 and 36 h post fertilization (white light); a’~d’: Embryos from miR-430 mimic injected group at 9, 20, 24

and 36 h post fertilization (fluorescent light) ; e~h: Embryos from control group at 9, 20, 24 and 36 h post fertilization (white light); e’~h’: Embry-

os from control group at 9, 20, 24 and 36 h post fertilization (fluorescent light). Arrows indicate PGCs in migration. B, Phenotype statistics after injec-

tion of Control miRNA and miR-430 mimic, 200 embryos were examined for each group. The data represent the mean £ SD (error bars) ;%* indicates

»<<0.01.)
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Fig.1

Overexpression of miR-430 results in aberrant migration of PGCs
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Fig.2 The expression changes of PGCs-specific

genes after up-regulating miR-430

TEH E miR-430 52 i) $1HE H] A 2 3K J5 3 4 K
LNA-430, miR-430 mimic 1 Control miRNA 43 7] 5
AN ) EGFP-nanos3 3' UTR 1B 4 5 21 5 B 5
GO BE— P RIE T R IR ] miR-430 )%
XS LI K nanos3 FB R AR SR . (2K G
36 h I, AN K BN AR b & (0,5 8 1 R] DAAE AR
B 240 M 3 L O L A= B 4 e 7 A A B U (DL A
3C.C"), TEIEH LNA-430 b B4 o+ (LA 3A,
A7) WSS BE Hy £ 4 B 9O AR XS 0t BRZE IG5 O HL
JC 1k E B BN bR i 89 PGCs, 78 3t [\ % 5 EGFP-
nanos3 3’ UTR Fl miR-430 mimic 41 (VL& 3B.B”),
BE o R Y 1 SR 8 0O 55 T DL B AN Ab BRA L OF
H & PGCs iT#% L. 783 PGCs & {37 T A 5 U5 A Sb
) X3
2.2 miR-430 XPHERRE F R 53 L 19720

R T ST miR-430 MBS IR R F R
Wi, o] ADB i 5 BE D £ 52 8 BF {4 miR-430 mimic,
44 2K J5 55 30,60 Fl 100 K (M IR 4120 - 647
SEE AT (ULIEN AA B . 32K f5 5 30 K B XS B 41 Fn 5
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335t Control miRNA Fl EGFP-nanos3 3'UTR (Bt it , §isk$8)x PGCs BEf7. A and A’ represent zebrafish injected with LNA-430 and EGFP-

nanos3 3’UTR; B and B’ represent zebrafish injected with miR-430 mimic and EGFP-nanos3 3’UTR; C and C’ represent zebrafish injected with Control

miRNA and EGFP-nanos3 3’UTR. Arrows demonstrate the location of PGCs.)

K 3 miR-430 BFak KX IR K nanos3 FFZI0

Fig.3 Effects of miR-430 expression level on its target gene nanos3
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(AL ZH5 56 30,60 F1 100 KA B A miR-430 mimic iS4 BE 5 A BRI Y] F s B. 3285556 60 A1 100 J% HEZH A1 miR-430 mimic {5 21 B 5 4 i K

Y. PO R RARKIAGREEA N, PVO Sy 58 R A 1 SRERAIL, VO Sy G198 4 A 1 BRI MO g s R B340, SG A A0, SP At BE20 i
SD MEAE . FrRIK 20 pm. A. Ovarial histology examination of zebrafish from control group and miR-430 mimic injected group at 30, 60, and 100
d post fertilization; B. Spermatic histology examination of zebrafish from control group and miR-430 mimic group at 60, and 100 d post fertilization. PO,
primary-growth oocyte; PVO, previtellogenic oocyte; VO, vitellogenic oocyte; MO, mature oocyte; SG, spermatogonia; SP, spermatocyte; SD, sper-
matid. Scale bar=20 pm.)

&4 A[A] H S BE Aty
Fig.4 Gonad histology of wild-type and miR-430-injected fish
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Control miRNA

miR-430 44
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B 5 A5G 100 d (B E Mk
Fig.5 Zebrafish gonads at 100 d post fertilization
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CA B 53 SRR X B2 A 1 M 1 36 5 £ g 6 s C 0 D 43 51X 3R miR-
430 3 FE IR AL 1 FME P BE T £ Mg 68 . A and B: Pectoral fins of male
and female zebrafish in the control group; C and D: Pectoral fins of male
and female zebrafish in the miR-430 overexpression group.)

E 6 a3k miR-430 ANRZNABED k540 1k

Fig.6 miR-430 overexpression has no effect on

zebrafish sex differentiation
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Preliminary Functional Analysis of miR-430 in Regulating Zebrafish (Danio rerio)

Primordial Germ Cell Migration and Gonad Development

Lin Xiaohan', Jin Chaofan', Gao Chen', Wang Bo', He Yan'?, Qi Jie"?, Zhang Quangi'*
(1. Key Laboratory of Marine Genetics and Breeding Ministry of Education, Ocean University of China, Qingdao 266003,
China; 2. Laboratary for Marine Fisheries Science and Food Production Process. Pilot National Laboratary for Marine Sci-

ence and Technology (Qingdao), Qingdao 266237, China)

Abstract: To explore the role of microRNAs (miRNAs) in the development of zebrafish germ cells,
this study overexpressed miR-430 during the embryonic stage of zebrafish and found that the migration
of PGCs was aberrant. qRT-PCR results demonstrated that the expression of germplasm genes, such as
nanos3, piwil2, and tdrd7 was significantly down-regulated. In addition, in the process of gonadal de-
velopment in zebrafish, histological observation showed that the overexpression of miR-430 would lead
to abnormal oocyte development and retarded ovaries development in female zebrafish, but had no sig-
nificant effect on the development of male germ cells and testis. Further statistical analysis demonstrated
that the overexpression of miR-430 did not affect the sex differentiation of zebrafish. In summary, our
research preliminarily determined the effect of miR-430 on PGCs migration, gonad development, and
sex differentiation, laying a theoretical foundation for further exploration of the function and molecular
mechanism of miR-430 in the development of zebrafish germ cells.

Key words: zebrafish (Danio rerio); miR-430; microinjection; PGCs; oocyte; gonad development
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