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Conditionally induced apoptosis and ablation of transgenic zebrafish oocytes

ZHOU Li"*, WANG Fang', LIU Chun', LIANG Ximei', JIANG Lan', LI Kaibin'
(1 Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China;
2 College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract ; [ Objective] To develop a transgenic zebrafish, Danio rerio, line in which oocyte ablation can
be conditionally induced, study the characteristics of oocyte ablation, and provide materials for future re-
production studies. [ Method ] The Tol2 transposon system was used to generate a transgenic zebrafish line
which expressed nitroreductase ( NTR) enzyme under control of the oocyte-specific gene promoter. The
effects of metronidazole (Mtz) on appearance of mature females and internal ovary structure were evalua-
ted by regular sampling, continuous observation, dissection and tissue sectioning. Frozen sections stained
by TUNEL were used to detect the induced oocyte apoptosis. [ Result] A transgenic fish line with stable
inheritance was obtained and its blastula cells showed specific mCherry fluorescence. Induced by Miz,
the transgenic mature female ovary gradually degenerated and atrophied, and the oocytes progressively
ablated. The results indicated NTR expression in the oocytes. TUNEL detection confirmed that Mtz could
induce oocyte apoptosis, leading to histological changes in the ovary. Furthermore, the ovarian ablation
induced by Mtz was reversible. When the Mtz stress was withdrawn, the oocytes regenerated and the ova-
ry restored its function. [ Conclusion ] The transgenic zebrafish obtained in this study can implement

ovarian ablation and regeneration through conditional induction.
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fELA 5 B ( Nitroreductase B, nfsB) F KT
KAy Escherichia coli B, H: i ith i) fiff 1340 )5t 1t
( Nitroreductase , NTR) 75 [ fg 5 .45 A fii§ Mkt ( Metron-
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B R B a0 i DL R i B2 7 T BRI 2H DNA I 5251
B K mCherry J7 5 1) 335 BURL (1 B TaKaRa
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nlm. nih. gov/BLAST/) AT H W B AR B TGiR
JE s Bk 3 A Bt A Tol2 & 2 rp 44 i Tol2-zpe-
nfsB-mCherry ORI 52 53k (A 51 0L 1) o
1.3.2 & &4k )28 mRNA  PCS J5ORL 4 it e 32 i
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Tab.1 PCR primers for plasmids construction and strain
screening

EIE B FIYFH(5'—3")
zpcF CTCGAGCCTGAAAATCCCCATG
zpcR GGTACCACCGGTATTGCCTGCTGACTAA
nfsBF ACCGGTGCCACCATGGATATCATTTCT
nfsBR TGCTCACCATCACTTCGGTTAAGGTG
mCherryF TTAACCGAAGTGATGGTGAGCAAGGG
mCherryR GGTACCGAATTCTTACTTGTACAGCTCGT

SV40-poly(A) F
SV40-poly(A) R
nfsBS
nfsBA

GAATTCCCCCGGATCTTTGTGAAGGAA
GGTACCTTGATGAGTTTGGACAAA
CATTCCACTAAGGCATTTGA
GTTTTGCGGCAGACGAGATT

1.4 NTR/Mtz 25 EBEHEERSEMER

5 mmol - L™" Mtz [ F25H K0 &, © H70.2% ¥
DMSO B, LG A . 20 4% 5L R I 4 ) i AR ARl
WEVERL 0,75 1 L FR AR i) 5%, B A= AU 5 451 88 73
FEfig , MR X 5y, I AR B AR E (28 = 1) °C,
FEERRDOGLA S Mtz I3 i o B g 72 B R AR R
1K, PREZE I, £ 21 45 TR S 19 1 1Y Mtz 759

A0V fige ) W 25 < SR A ) (1] 0 31) Ay s 35 A . 7
AEHIEE 0, 4 8, 12 R AJdES Miz J555 10, 20 K, B
TR IES 0 12 K, BRR 1 &, ] Tricaine R,
LR ER I /N Ak s SR 5, 4 £ i) BRI 5 e ik 5
P, R OP AL E OSSN KN B, HA)
J %% : H Bouns [E5E W [ EALFE O, 4, 8, 12 d #%
SR A0, B RE CREI K, RGBT A i, R )
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FEEROT A, AR Sl E L, BT -20 T4
P AL e [ J5 A T UK VR R (JREEZ) 10 pum)
R A A 248 L 9 A 35 & T A R DK R U0 R iR A T
TUNEL 2 Jfd i T Az

2 HERE5HMm

2.1 3R1F Tg(zpc:nfsB-mCherry ) % BERAH T &
PR B BOl B £ zpe Ji 811K 416 bp,
nfsB-mCherry {5725 19 cDNA J£51K: 1 362 bp,SV40-
poly (A) M55 1< 833 bp (18] 1A) , il i fE Lk
T H. BLAST X Jy* 45 R g A7 4% 1 B A2 R R 1 )7
FILL XS 43 87, 5 U 58 W) &, I3 A Tol2, JE ik
Tol2-zpc-nfsB-mCherry 55 52K ik 204K (& 1B)

Gk T 20 B F, MfEfa, Horh 2 R I R AR )
REWL 8 B 4165 B FF 0206 (B 1D) s 7 2 B A= (1
400 Z RGN rp, HEARAR B IRRG 76 45 BHME MRS &
22 J1#%, 85T PCR S EHIAL T % A nfsB 3L ;
WEHGHR /2 iR % fa, IO AL, 580 T W88 31| b 5L
LGB IFERIIE (B 1F) .

Kpn 1
Amp

SV40-poly (A)
) [ Tol2
EcoR 1 6489 bp
zpc  nfsB mCherry  SV40-poly (A)
mCherry
nfsB s
"zpc
Agel Xho 1
A 4
B

A FEELRFGRTOIR; B Tol2 F 3L PRI FGIR A C D 4351 Ry S 1A
Fy REEMIH AR S VOE TR B EF 05 B 51 Fy AR
UHEL { ARG 52 F A FRR =50 wm,
E1 REES R RS

Fig. 1 Transgenic fish plasmid construction and fluores-

cence observation
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725 15 (& 2D) 5 3 Miz, 152 10 d 21 AT G B
i, ) R LSRR i (1 2E) 5 20 d fEEE
MRS BIR U Z W RN, ik 1) B B RE BE A IR
IEH (EI2F) o Mz 53 12 d 0 B AR 2 48 SP IR/
FEARTC A Ak, ik w5 & B OB SR v 3e Bl R R B R (
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A Tg(zpc:nfsB-mCherry ) 8 L PTG ; B . C.D 4358 Tg(zpc:nfsB-mCherry) fa35:30 5 mmol - L™' Mtz 4, 8, 12 d; E.F 4351} Tg(zpc: nfsB-
mCherry ) f44 Mtz K& 10, 20 d; G: B4R A S mmol - L~! Miz 12 d,
B2 HERWMDENEHEMSBEENIMRRESE

Fig.2 External appearance and internal ovarian morphology of Tg (zpc :nfsB-mCherry) female during the process of ovarian

ablation and regeneration

2.3 RERMDAENEEMOAEYR HXE £

K2 Mtz 4B Tg (zpe: nfsB-mCherry ) Ji§, £ 5 5
FEAESS IL, T, TV I AHAAM, LA TV ISAHZ0 AN 3, 56
IV INAHOR BRI 580 R L S BIBRIE , 40 5T vh 78
TR A4 B 3 JORE (18] 3A) s Mz 40P 3 d 5, %6 TV

AR BRI B2 40 , R, R 2 A A
W (P& 3B) 58 d I, 55 T FAH | TV kA 200 45 4
TN B RN AL, I AV (181 3C) 512 d B
A IS S A B AR T 2%, (A AR s 1L S AR 20, mT
TGRSR SRR (B 3D) o

LIV 2 BIREES LIV B A0 EEAN N A O Tg (zpe: nfsB-mCherry) #4 Mtz AbBRHT; BLC.D 535024 Tg (zpe: nfsB-mCherry) #3231 5

mmol « L™' Miz4, 8, 12 d; kK. =100 um,

3 HERMDGINEEMNAET N HRE &8
Fig.3 Images of Tg(zpc:nfsB-mCherry) female ovarian paraffin sections with H&E staining during ovarian ablation
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2.4 HEFWS&EINEEFHG TUNEL &

il TUNEL 20 Jf i T4 I, 94 T- 40 g DNA Wiy
S5 R R M 3 —OH A, i e B S b A T
PRA U5 A Il (TAT) AR RTT , B R Qe iak (/)
Fo JOLRMBET, MR L (18 4B) F4b 320
([ 4D) ¥y WA BN 2 (5 5, (HAL BEA 199t 3
G HEX L Wtk , HLA B 0 A TN SE (6 B, ) ) H R
AN SEATEAR , ULHAZE Mtz b3 1 d f % 35 1R #0 B
20 M 2 e (o7 B B T B S A A R T X IR
RENLES BN 9 521, 2 T B 5EA1 J AQ I BR A
BRI AN TR . SN f7E 2pe I
S KN T WA RE 5 A NTR, 5 Muz 4545
HOCRNAALT s B Mz A5 RIS [R1 0, 94 T 40 i
O HZVEH SO T, 919 588 B8 SR 20 i 2
M= ESEH4 (1 2D) .

A B Zp R B AL BRI B 206 SOGE R €D 4351k Tg (zpe:
nfsB-mCherry) fi Bl 5 5 286 FENGE A5 5R =100 wm,
B4 HEFEHDE Mtz (5mmol - L™ )42 1 d IP&ERY
TUNEL #&
Fig.4 TUNEL detection of Tg (zpc:nfsB-mCherry) female

ovarian after 1 d exposure to Mtz (5 mmol - L")
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AWFFEHAT T RS G LB T R Tg
(zpc:nfsB-mCherry) , 1% & 72 O] {£ UP BLLH 4L 57 3735
NTR, A1 o 38 2 Mz JBlpae ) 5 32 54 70 B BE 1) 25
PEEABR . Muz AR —Fhi DA AR S HL 259, K5
et sl A ()1 P ok fi 4R 3 AS B2 e, SO AE
I 1] A7) 45 2 B R e B A L BT a
KT Mz Bl Ik BEAH Gk B T 5 ~ 10
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PRI, & B 10 mmol - L™} JE 7 18 90 X BT 1 41 i 5
M) AN BA S, T e 2 22 o) S 5 st T,
WA 10 mmol + L™ e vk 5 Fiof I R A 47 1 12 1

1]

ABIFSE X R A O L, B R B A B AR
T AT B R R 2 R ARV
(5 mmol « L™") KR (12 d) Y33, o IA 1 HiLH
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HIAS A JE 73K 5 NTR %6 56 P B 15 #1 4 £1,24 h
Je OO TR P S5 b 30 40 A9 R, O£ A Y
IREBRIE ; White 22 SR 5 mmol + L™ Mz /£
LSRN ZhY) o n] 300 5L 2 Uk 25 Bk s Hsu 251
& 5 mmol - L™ Mtz b FRELILIBE L, 14 d, k5
HPe s E I, X S5 EE KA RS,
PEEAS ~ 10 mmol - L™ IRLREHN 438 MV I 2o
ABIFTENE RN G R UM £, Mz 119 25 25 5 XBR 1 i
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P e
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(Y FERRAT A B B R AW S 3R AR A e
R ALE zpe J 18K ST T 51 40 it 375 I o e 3R 0k
NTR, 7 Mtz {4E W0 , il ik TUNEL A0 ] % 251
20 7 I O B DY NTR 5 Mz JE R
BV, 456 AL DNA BURE K5 D fE . 37 B T Rl a]
REMTZ6 OF RJ 200 0 % & RO BOR IR, Bl B0 40 i 1) 72
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8, e PRI 20 d J, APWL B DR SRR S, 30 d
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