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HATT R RR . SREW, FTRIPEL @B RT, 6 A 8EE LI LMLGRIF NN R @ICEH
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L-15520% Percoll## & 18] . 20%~35% Percoll## E i8], 3 & 1o ik 75%A b, 22 & T 44LaT 97
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% 38 1T B 40 A 0K A FePercollAf B B w5 6 77 ik AF 3R 3E Fl s —— 6 L % F 8290 R dm e Bt AT 4 B 4hAL,
RATHRF G, SR ERGERGIRMI, HiE—FF R T EA A mpAr. LRSS
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Identification, Separation and Enrichment of Oogonia from

Japanese Flounder (Paralichthys olivaceus)

Sun Zhaohui, Yu Qinhai, Zhou Qin, Song Limin, Jiang Xiufeng, Wang Qinglin, Ren Jiangong, Wang Yufen*, Ren Yuqin*
(Beidaihe Central Experiment Station, Chinese Academy of Fishery Sciences, Qinhuangdao,
People's Republic of China, Qinghuangdao 066100, China)

Abstract In order to obtain high proportion and plenty of oogonia from Japanese flounder, the differences
of isolation of oogonia from the fish of different months of age were compared and analysed by enzyme combina-
tion digestion and Percoll gradient centrifugation in this study. In addition, the oogonia were identified by optical
observation and immunolocalization of Vasa protein in the germ cells. The results showed that (9.86+1.02)x10*
oogonia were obtained from 1 mg of 6-month-old ovaries, which were significantly higher than those of 18 months
and 30 months (P<0.05). After Percoll gradient centrifugation, the oogonia were mainly distributed in L-15-20%
Percoll gradient fluid and 20%-35% Percoll gradient fluid. The proportions of the oogonia of the two cell zones
were more than 75%, which were significantly higher than those of the beginning (£<0.05). Moreover, the cell
survival rates were more than 84%, roughly matched those of the pre-purified cells (P>0.05). There were no sig-
nificantly differences between the number of oogonia before and after purification from 1 mg of 6- or 30-month-old

ovaries except for 18-month-old (P>0.05). High proportion and abundant oogonia can be obtained from 6-month-
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old ovary through enzyme combination digestion and Percoll gradient centrifugation, so as to provide the necessary

source of cells for further develop germ cell transplantation, gene modification research.
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M) A7, e O e e, TR TR A IR

Rl ZRRFEEKIFR

Table 1 The growth of Japanese flounder among different age in months

HHE 4K (cm) T Bif(g) RS
Months of age Total length (cm) Body weight (g) GSI

6 19.38+2.74 81.19+17.69 0.16+0.04
18 42.83+4.75 533.57+197.39 0.68+0.04
30 49.33+2.89 614.35+64.25 1.17+0.32
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Vasa+DAPI

50 um ﬂ

A~C: 73R R6 HER . 18 HEE. 30 H I I OH AL L) F I, D~F: 4356 H il 18 3. 307 té Vasatt FTE G A i S WO E . i kRom
IO BRI B 5320 O BEAN MO IE 5 R 2k B A A 1) DX 48 g B i 200 L 8 O JE 4 i %
A-C: the ovaries histology of 6-month-old fish, 18-month-old fish and 30-month-old fish separately; D-F: immunolocalization of Vasa protein in the
ovaries of 6-month-old fish, 18-month-old fish and 30-month-old fish. Arrow: oocytes; asterisk: germinal vesicles; the area enclosed by the dotted line:
oogonia or the cluster of oogonia.

E1 ZFeFONEELALAY) K VasaE BN E R o B R A ENL

Fig.1 Immunolocalization of Vasa protein and histology in the ovaries of Japanese flounder

A Vasa+DAPI B Vasa+DAPI C Vasa+DAPI
(@ 3
< %

20 pm 20 pm 20 pm 20 pm

A~C: GRJRAAR . TETETE A ON BEA AR . T AH LU B0 REAR BARTE L 4%, B 5 R IR
A-C: observation of the characteristics of oogonia, forming oocytes and type I early oocytes separately; asterisk: germinal vesicles.
E2 SR/ A Y A 52

Fig.2 Observation of the characteristics of female small germ cells

Vasa+DAPI

for s Lo 6 LU
O A ’;8 ? ¥ & 20 um
n i 1 4 B¢ o i =
A I G LGS B: Vasatl FAEEVE A= B IR T 10 e 56 ez . BC: LA, DC: JE4H; OC: S REAHE; OG: UM R4, SC: SCRF4H.
A: the ordinary photology observation of cells; B: the immunolocalization of Vasa in the germ cells of females. BC: blood cells; DC: dead cells; OC:
oocytes; OG: oogonia; SC: sertoli cell.

E3 @it F YR K VasaE A TR P A R R RS E L

Fig.3 Ordinary photology observation and immunolocalization of Vasa protein in the germ cells of females
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Table 2 The result of oogonia separation among different months of age

Hik SRS (%) Y A (< 10%)/mg B S 2 21 O B2 EE (%) PEIRAR 2

Months of age  Cell survival rate (%) Oogonia counts (x10*)/mg ovarian tissue Oogonia proportion (%)  GSI

6 92.8+1.5% 9.86+1.02° 43.67+7.64" 0.16+0.04*

18 93.0+6.9* 3.4240.67° 53.17+1.49° 0.68+0.04°

30 93.7+1.5% 3.87+1.44° 47.00+7.81* 1.17+0.32¢

AN FBE R TN ATAE B3 M 25 7:(P<0.05), M R FRER R T8 56 35 1 22 57 (P>0.05); Rl

Different lowercase letters indicate significant differences among the groups (P<0.05), while the same letter indicates the absence of a sig-

nificant difference (P>0.05); the same below.

ERT HARHA H#(P<0.05).
2.3 DRRZAARAELER

i 1 Percol % B 45 55 BS o 4li4b 5, 5 F ke 33K
RaNgpay, I B TF RO, 20 3. 4N 2, ¥
A AN O, TEPE2IK, HEAT I A W 52
AL G 5 e i R B, 1. 240 iy == 2 B Ji
Y1t K /b 5 1R S R 40 T A - S O R 4 i (1
4A. EABRIEIAE. [E4F). 341 My 5 2o 50 £F 40
Ha(EI4CHT El4G), 42 a7 A ifi 20 a2 2% )5 (14 DA
BI4H). 80 2% H 5 a0 BT 5 40 B A7 3 2 20 )t
17 ELI R I, %5 8 2l Ak )5 40 B A7 36 R sl AL T B
i, 1B 54tk /i 2 AN B35 (P>0.05)(%3). i@ id %t
& & AT FS O T 20 P o B 23 )k AT BB B,
BRI 240 BT R A i o b R T alife
HI(P<0.05), fH1. 240 f iy 9 3 2 [A] G i 35 1t 22
(P>0.05)(F3). FF1. 240 Moy 0 40 2R & )5,
TR H 8 Atk m e P A v UYL S UR1 1)
G Ji 20 B 20 AT EE ORI, 6 H 88 30 i 4lifk,
BT J5 6 5 25 M 22 S(P>0.05), 118 H & 4lifk 5 B 2%
R F 4L R (P<0.05)(#3).

3 Wig

18 B K& 7™ N AR JE 5B 108 HE 3h 4 A
YR MES P, OF A B AT A T4 M ) Dh e, BE2E
AW AR B 5 1, EAEYI A
RS 2R SRR OROF R AR T OP A
MR EEAEH, AT RZ BN EE. 58
NG A 7 60 O Ji 48 B 1) 7 3, IX 0T T R AR JE T
dHfpfetE . BRI ThRe St E B A EENE L.

H AT, S5 0 S A T 25 20 i ) s e 2k R R vasa
octd. nanos. dnd%. b, K4 )5 H NP2 & T
20134F 58 1 T A fvasatt K so e 5 Rk b F Y

vasa RUAE M B A 58 40 i o R 3R 08, HLZEMETE
AEFEAN PR SR A FEAT . BR R 4T AR A O R4 )
mFIk . FI, ASCR M T 6 Vasath 17 51 5 24 Al
% W Vasati (A PUAR, 18 s RO I T VIR A
TGS R BN 2R 2 1 %) H O SR 40

Bt 5 H 8 38 n, B T 40 i T 46 43 4 T B 25 2%
AR FE AR, a0 H R BT o 1 A B 20 P LA K
TRERL, BT LA, MRS IE 1 H W ) 45 O 6T 5 51 B A
MR IC N E B . DA SCHR LT3R TR T
T TS AN [ 43 B i Ak A T A0 i ) 22 S T
Frl24252830 Ay Takeuchi S F 70 #r 7 AR H #E 1)
fife 00K S5 T ANy S AL 2 5 o AN SO I AN [F]
H S U W R B, 6 F W% 2 6 5P B B AR TET
HA T I B B, DA O 5 4 B RIS AR 59 RE 20 i
F, GIRELN A U450 F oA 12~41 pm(E TARTEID); 18
FI30 H W4 7 BE 5P 8k & BIALCEIY, 18 A #5 oF ff LI
B AH - B B REZH A 9 32, BP 43 R D943~108 um( P&
IBAIE1E), 30 7 &4 2 i LAITH AH & A 50 -RELH A A 32,
BTG A84~200 pm(E1CAIE1F). Frbh, B I
6B 6 U4 7 i) % 71 6 0 53 A= BiE 24 R 4 e B
A ERAF RS OP JE 4 i, AR T 18 HIR A0 g, 54
AR BN R E .

3 B 3R A5 v R ) AN M AR — A R R
ERFHA . A3 M TakeuchiZ5EP EFH 1L, 4L
TE A T ) O SR A B A L 53 B S TS AR AR AR
Jo B 1) o 6 O SR A B A0 L R A . BB BT A
[Fi) 3 5% B Ji 200 L 4 5 AR R B T o) % B0 R
TR, G0 P g R T OB 4 DR AR K T-40 um 1 5P
REGH A, 0T 8= A A W8 2 8] 2F 6 O JE 40 i o5 b G
BV, AR, 6 7R T2 v o AL SR
) 5 Ji 20 P B sz K T 18 H WA FI30 H #4 . Hhiik, W]
PA3E— 5 IE BH6 H W8 B 9 3d A il 2% 7 6 0 53 A4 B 24
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Vasa+DAPI

Vasa+DAPI

3

B %
20 pm

Vasa+DAPI

20 um

Vasa+DAPI

20 um

A~D: 20 J5 % R AR B 8 0 SR E~G: Vasa s A 7E ARSI P K S 9 e e fr e 7 Sk 2o O JE 4T
A-D: ordinary photology observation of each cell zone; E-G: immunolocalization of Vasa protein in germ cells. Arrows: oogonia.

El4 DRIRABRALEILEER

Fig.4 The results of the enrichment of oogonia

I P 0 AR

H a0, A58 T4 alith 1) 7 vk b FHia =
S G BE VR L AN S Percol 55 5 B JB B 0 1 250127
AR FH B & AN 3% BEPercoll 25 J& 1 B0 ik, 6T
R PR, AN R E B SR AN A, TR RS
W E AT AT . ARSI 2 RN TSE S, 2
Percoll% 5 ¥ B 1%20%. 35%. S0%=AMhIE. Znt
AL Percoll 2 AR 250 5, B R 21 i 3= B AL Fh fE
L-15~20%. 20%~35%. T H%&id 2 kAR H i E

S, MR s R AT E B E R E S, %A
PIERAS T O IR A 7 b ik 77% PAE (4 LA B
HL2A6 JE 6 H i F130 H i B 7 4 iy 5 55 240 i G
EEER, ISHE BRI 18 7 &4l k1l J5 U1 J5 40 i
R HH P22 5 ) S PR AR RT i DR DR £ R Ui e A i i A
R LG, B PR A
RSB0 K, BAITHHE ) — 22 e R U 67 5 R 4 A )
Jrigs, BICL6 A WA F R H ik, JE 4L A ERE LA A
% Bzpercoll 7 R B 15 Lo K 7 18 AL AL 5F 667 5 i 241 i,
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Table 3 Comparison of cell survival rates, oogonia proportion and oogonia counts before and after
enrichment among different months of age
#H i AL B ANPIAFE (%) G AT o EE (%) B J5 400 52 (< 10%)/mg B HL2H 21
Months of age  Cell suspension Cell survival rate (%) Oogonia proportion (%)  Oogonia counts (x10%)/mg ovarian tissue
6 Before enrichment 92.8+1.5* 43.67+7.64° 9.86+1.02*
1 91.0+3.3* 77.67+3.79
7.74+1.02*
2 89.7+3.3° 75.67+3.51°
18 Before enrichment 93.0+6.9* 53.17+1.49* 3.42+0.67¢
1 91.442.8* 86.97+6.88"
1.91+0.53°
2 84.5+7.8" 84.06+8.29
30 Before enrichment 93.7+1.5° 47.00+7.81° 3.87+1.44°
1 91.9+3.1* 82.00+3.00°
2.29+0.70°
2 91.0£3.7° 81.00+4.36

45 G U0 TR 20 TP 25 S R A Vasa LA £ 2B JE 20 i
(5 A7, AT AT 2849 O S 4 AR R B P
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