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1.4 RNA B REER

i F§ TRIzol(Invitrogen) 72 £ B¢ & M5 AR 1 3A
IO B 300 U S 1 B RINA . 1.0% Jt i B 358 Jie F, ik
Kl RNA (58 8 M= 52, If8 H] Nanodrop2000
FETR E AT RNA HIHEE J2 Ao/ Aago TH o 5]
S 3850 & (TaKaRa) SHEHK RNA #1755
1.5 S|¥% it & KRR K EE PCR (qRT-
PCR)

MR AR, Foh (RN alk (Gene
ID: evm.TU.Chr19.634). sox10 (Gene ID: evm.TU.
Chr1.300), pax3 (Gene ID: evm.TU.Chr2.1072) f&
tyr (Gene ID: evm.TU.Chr6.796) CDs [X J¥51l , {ii /]
Aligo 7 M #AT 1Y (R 1), BRAETAY
TR (i) Befn A BRA A5 i

%1 qRT-PCR 3|47
Tab.1 The primers for qRT-PCR

CIEER FrAl

primers name sequences
alk-F 5'-TAAACTCTCTGCTGCAAATGGCT-3'
alk-R 5'-GCAGGAGTTAAACCACCACGTCA-3'
sox10-F 5'-AGACTCTGGGCAAACTGTGG-3'
sox10-R 5'-CCTTCTTGTGCTGCTTCCTC-3'
pax3-F 5'-CGGACTATTTCCAACACCACAG-3'
pax3-R 5'-CGAACACGATGTAGAAGTAAGCG-3'
tyr-F 5'-GTAACCCTGGAAACCACAACC-3'
tyr-R 5'-CAGACGAGAACTGCTACCCAAC-3’
rpsdx-F 5'-GAAACACTGGATGCTGGATAAG-3'
rps4x-R 5'-ACTTCAGGCGGTTCCTCAGG-3'

K SYBR Green I gRT-PCR X} £~ FE iy f
)0 R I Rk A, 8 3 AN ASTRIRE i Y
AT IR B rpsdx ME R NS I P, PCR Y-
HafR N 15 uL, Hid PCR Mix (R B W RHE 24
F])7.5uL, 1EX51% (10 pmol/L) 4 0.3 uL, cDNA
(5 ng/uL) 2 pL, ddH,O 4.9 pL. X % T Roche
Light Cycler 96 #& 1 (¥ X, Fit) 5, K
¥ : 94 °C 2 min fil &M ; 94 °C 1 min, 60 °C
1 min, 72°C 1 min, 40 NM§H; )5 72 °C %E
10 min, 0 45 905 ST 06 i th & AR, J6 R
i £ 0 T8 % %l 60~95 °C, HEBE 5 s THE 0.5 °C,
2 A AR R T 1
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Fig.1 Numbers of iridophores (a) and melanophores (b) at the different somite stages of O. curvinotus
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Plate Development of early embryogenesis of melanin and iridescent pigment of O. curvinotus from Gaoqiao
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cence; M. melanophores; gp. iridophores

RuR, ERHERLEESE S, Dk 4ERE
VI Rk, or BN —FhR AL, RBEE
AMFEER N, HEEREROQENES
B,y S AE 4 BB T £ 7 iR R A R R P
AL EEER R, or RIEKFAE 79 LT
WIS L, RSB, XS s R

https://www.china-fishery.cn

WIRIR R R F MR, BEEMN 6 LT
R, H5POtE ma AT

ALK 5 LTK ¥JJ& T 32 /K i 2 1R i (RTK) #
R, HAMIE K MAM 45438, Lopes %5 i
It 240 L 8 A R R A S 3 R B TR €, 3R A
BAE 53 s, JRUE I T 7R BE D A Y 40

R E K P72 22 3240 sponsored by China Society of Fisheries
p Yy


https://www.china-fishery.cn

12 4] HEEAL, A BT PR G (0 5 A0 A A RO S TR R I ML A 1969
T

] —-s50x10 MClR—> Mitf —>—> melanophores
% Bt 1 e e L R

i) %D ——pax3

) g 6.5 t

K2

5] sox10 pax3

# 2 |
[
2 0 alk

6 7 8 9 10 12 14
L3

somite stages

(@

..............

(b)

B2 SEEHSHHAZRRNIFERRXBERANEERIE () MFEXEHE ®)

Fig. 2 The quantitative expression (a) and regulation of key genes (b) of O. curvinotus from Gaoqiao
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Development of pigment cells and analysis of the expression of
related genes in the early embryo of Oryzias curvinotus

HUANG Jiahui', GUO Yusong', DU Juan', DONG Zhongdian', WANG Zhongduo "**

(1. Key Laboratory of Aquaculture in South China Sea for Aquatic Economic Animal of Guangdong Higher Education Institutes,
Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China;
2. State Key Laboratory of Development Biology of Freshwater Fish, College of Life Sciences,
Hunan Normal University, Changsha 410081, China)

Abstract: In different species of fish, the number and distribution of pigments are specific, which results in the
diversity of body colors. The pigments in fish have lots of functions such as avoiding predators, protecting fish
from radiation, and changing their body color for courtship. The diversity of pigments can make fish better adapt to
the natural environment. According to the theory of natural selection, the process of formation of pigments of dif-
ferent groups may genetically be differentiated due to the selection effect of environment light and so on. Oryzias
curvinotus is a kind of small oviparous fish and its body length is about 2-4 cm. O. curvinotus has strong fertility, a
short generation cycle, sensitivity to water quality and environmental changes, and wide adaptability to salinity. O.
curvinotus were used to living in the layer water, which is widely distributed in Guangdong coastal areas. Because
the embryos of O. curvinotus are transparent, which makes them become the ideal materials for pigment research
and gene function research. At present, there have been researches on the resources survey, development, and func-
tion of O. curvinotus which is expected to be developed as a model species for monitoring coastal water environ-
ment in China. To test the above hypothesis, in this study, different latitude groups (Raoping, Gaoqiao and Sanya)
of O. curvinotus were bred under the same conditions, and their progenies (F4) were used as materials. The irido-
phores and melanophores of embryos of O. curvinotus were observed by stereo fluorescence microscope, in addi-
tion, the expression of four main genes (#yr, alk, sox10 and pax3) in the early development of the Gaoqgiao popula-
tion was analyzed by real-time fluorescence quantitative PCR (qRT-PCR), and the observation results were veri-
fied. The results of observation showed that the melanophores and iridophores of embryos in high latitude Raop-
ing embryos were concentrated in 8 and 10 somites stages, accounting for 81.9% and 52.1% respectively; Accord-
ingly, the melanophores and iridophores of the embryo in Gaoqgiao embryos were concentrated in 7 and 11 somite
stages, accounting for 47.7% and 42.1%, respectively; And the melanophores and iridophores of the embryo in
Sanya embryos were concentrated in 8 and 12 somites stage, accounting for 44.0% and 62.2%. qRT-PCR analysis
of Gaoqgiao embryos confirmed that the expression of #yr, the rate-limiting enzyme of melanin formation, was up-
regulated from the 7 to 9 somites stage, and then tended to be stable; And the sox10 and pax3 genes, which inhibit
the formation pathway of melanin and initiate the differentiation of iridescent cells, showed the single peak expres-
sion pattern from the 10 to 14 somites stage as the downstream alk genes. In conclusion, this study supports that
the pattern of melanin and iridescent pigments in the early development stage of O. curvinotus is consistent with
the classical pathway of fish, which is regulated by the orderly expression of tyr, alk, sox10, pax3 genes, and the
iridescent cells in the low latitude population generally occur later, which supports the existence of population
genetic differentiation, but the specific mechanism remains to be studied in the future.
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