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SIGMA ) ( — )
5 (1 ), . ( 1 ),
¢ 1, ),
2.1 ¢ 1, )
98dpf , 2.2
( la), ( 1b, 5—7 ,
) ( la ); ( 2a), ,
, ( lo), ; ,
, 2 84dpf , 8—9 >
; ; ( 2b),
(  1d), , , ,
( le), , ( 2c¢) 10 ,



(Oncorhynchus mykiss)

361

2d,

Fig.1

AT T

22, 9:36

The gonadal morphology of diploid and triploid female rainbow trout in developmental period
: Oog: oogonium; Ooc: oocyte; Fc: follicle cells; Oo3: phase III oocyte

> )2 >
( Z2e, ) ,

21),



362 48

( 2 ), ; ( 2h),

L
1100 KV 3000 x

1 i i - oS
1 kV 12000 x 15-10-09, 11:09 —500 nw- x 15-10-09, 11:13 —200 no— 7000 x 15-10-09, 11:17 =500 nm—

P
ARG R O SREH R
H-7650 100 kV | 2500 x |15-10-09, 10:13

2

Fig.2 The gonadal morphology of triploid female rainbow trout in development arrest period
: Oog: oogonium; T: theca cells; Mv: microvilli; Ooc: oocyte; Fc: follicle cells; Oo3: phase III oocyte; OF: ovigerous fold
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Fig.3 The gene expression profiles in gonads of 3n (XXX) and 2n (XX, XY) rainbow trout
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Fig.4 Sex steroid levels of 3n (XXX) and 2n (XX, XY) rainbow trout at 334dpf
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THE REGULATORY MECHANISM OF OVARY DIFFERENTIATION AND ABORTION
OF TRIPLOID FEMALE RAINBOW TROUT ONCORHYNCHUS MYKISS

XU Ge-Feng', MOU Zhen-Bo?, CHEN Huai-Fa’, HANG Tian-Qing', WANG Bing-Qian',
GU Wei', HU Guo', HAN Ying*

(1. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. Tibet Academy of Agricultural and Animal Husbandry Sciences Institute of Fishery Sciences, Lasa 850032, China;
3. Enhancement and Conservation Station of Aquatic Animal Resources of Heilongjiang Province, Harbin 150018, China;
4. College of Animal Science and Technology, Northeast Agricultural University, Harbin 150030, China)

Abstract Although the genes of sex determination and differentiation of rainbow trout have been identified, such as
cypl9ala, foxl2, dmrtl, amh and sox9, specific gonadal morphology and regulatory mechanism of sex-specific genes of
triploid female rainbow trout (RBT, Oncorhynchus mykiss), especially in the early developmental period, have not been
fully studied, to which this research was carried out in association with histologic evidence and steroid hormone expression
patterns during the development of somatic cells and germ cells. Results demonstrate that the ovary differentiation
characteristics for diploid and triploid female rainbow trout were largely the same. The gonads of diploid and triploid
female rainbow trout began to differentiate at 84dpf (days post fertilization) and 98dpf, respectively. However, there were
obstacles in the differentiation of triploid female RBT gonads. The early development showed stagnation, the oogonium
and follicle cells were scarce. For sex specific gene expression, both fox12 and cyp19ala expressed in ovary and testis of
diploid RBT, and their expressions increased gradually in ovary, while the expression levels were very low in testis. The
expression increased at first to the maximum at 274dpf and then decreased. The expressions of dmrtl, amh, and sox9
constantly intensified, due probably to the increase in serum T level. At 334dpf, T level was higher in diploid and triploid
female serum and the three genes expressions showed a tendency of decrease in diploid RBT ovary. Therefore, a high-level
estrogen could maintain fish ovary differentiation, which may be a conservative character in the evolutionary process of
vertebrate. The ovary abortion of triploid female RBT could lead to gonadal dedifferentiation, which may inhibit the
cypl9ala expression and estradiol synthesis. The inhibition could generate a negative feedback loop after which the
dedifferentiation could be strengthened.

Key words rainbow trout Oncorhynchus mykiss; triploid; female pathway; ovary differentiation
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