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the molecular mechanism of molting on growth regulation is little known. In this study, molting and growth
performance were individually observed under the indoor laboratory condition, and gene expression level of
two molting-related genes (ecdysteroid receptor gene, ECR; retinoid X receptor, RXR), and one growth related
gene (myostatin, MSTN) were investigated using quantitative RT-PCR method (Table 1 and Fig. 4). A total of
60 juvenile crabs in each male and female groups were reared in 120 water closets of 60 L with 1 individual
in each closet for two molting times. The growth traits (body weight, carapace length, carapace width, and
merus length of second foot) were measured for each crab at the initial stocking stage, on the fifth day after
the first molting and the second day after the second molting. Meantime, muscle and hepatoparncreas tissues
were immediately collected and stored in - 80°C freezer after growth traits measurements at the second
molting for further gene expression analysis. The correlation analysis was conducted between the expression
level of the three genes (EcR, RXR and MSTN) and growth traits using SPSS software. A sharp gaining of
body weight was found after molting, followed by a slow and continuous increment in post-molting stage
(Fig. 1, 2). Condition factor that could be used as an index indicating the next molting was initiated when it
accumulated over 60% (Fig. 3). There was no significant correlation between the conditional factor and
morphological character (Table 2). Significant negative correlation was found between MSTN expression
level and the growth rate of carapace length (r = - 0.450, P < 0.05) and carapace width (r = - 0.410, P < 0.05),
but significantly positive correlation was detected between MSTN expression level and condition factor (r =
0.450, P < 0.05) (Table 3). There was no significant correlation between the EcR and RXR expression levels
and the rate of weight increment, carapace length, and carapace width increment. Generally, higher
expression of MSTN indicated lower rate of weight increment, and higher expression of EcR and RXR
indicated higher rate of weight increment (Fig. 5, 6). This research indicates that a regular pattern on the
growth performance, and condition factor measuring nutrient substance content could be used as an indicator
showing the initiation of the next molting, and the gene expression of EcR, RXR, and MSTN are correlated
with the growth traits in the juvenile Chinese Mitten Crab.

Key words: Chinese Mitten Crabs, Eriocheir sinensis; Molting; Growth traits; Gene expression
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Table1 Quantitative RT-PCR primers for detecting expression of MSTN, EcR and RXR genes

514 Primer %] Sequence (5'-3") Hi%& Usage
q g
MSTN-RT (F) CTGACCGTCGATTTCGTGGA
MSTN gRT-PCR
MSTN-RT (R) GGGCGTACAGGAAGGGACAC
EcR-RT (F) GCCACACTTCAACGAGAAGA
EcR gRT-PCR
EcR-RT (R) GCTGTTTCCAAACACAATGC
RXR-RT (F) ACTGCTGCAATGACGTGGAA
RXR gRT-PCR
RXR-RT (R) GCTCGTCAGGGTAGGTGGTG
p-actin F TCATCACCATCGGCAATGA
p-actin gRT-PCR
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Fig. 1 Dynamic changes of daily body weight for each Chinese Mitten Crab after molting
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Fig. 2 The increment characteristics of carapace length, width and merus length of second foot

in Chinese Mitten Crabs after molting
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a. The expression detection for the ECR gene in hepatopancreas; b. The expression detection for the RXR gene in hepatopancreas; c. The expression

detection for the MSTN gene in muscle.
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Table 2 Correlation coefficient between conditional factors and growth rate of body weight, carapace length and

width in Chinese Mitten Crabs

vt v ST e 5 R R A NI 5 e KR K JIE 6 B 5 5 i A R
W 58 A - . - o
L Conditional factors vs. weight Conditional factors vs. carapace Conditional factors vs. carapace
Molting times K . o
increment rate length increment rate width increment rate
1 -0.067 (P>0.05) 0.407 (P<0.05) 0.330 (P>0.05)
2 0.125 (P>0.05) 0.200 (P>0.05) 0.353 (P>0.05)

K3 LBPERABENAE KIS SR RERRIERAXRL
Table 3 Correlation coefficient between growth characteristics and relative gene expression in
Chinese Mitten Crabs

K55 Growth index

LK Gene

MSTN

EcR

RXR

BAHE % Weight increment rate

oK Carapace length increment rate

5o KR Carapace width increment rate
P R K AR R Merus length increment rate of second foot
3% Conditional factors

-0.270 (P>0.05)
-0.450 (P<0.05)
-0.410 (P<0.05)
-0.260 (P>0.05)

0.450 (P <0.05)

0.086 (P>0.05)
0.001 (P>0.05)
0.168 (P>0.05)
0.042 (P>0.05)
0.161 (P>0.05)

0.121 (P>0.05)
0.029 (P>0.05)
0.164 (P>0.05)
0.079 (P>0.05)
0.205 (P>0.05)
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Fig. 5 Relationship between MSTN gene expression and growth characteristics in Chinese Mitten Crabs

a. fAE; b 5k o % d BB KA K, a Body weight; b. Carapace length; c. Carapace width; d. Merus length of second foot.
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Fig. 6 Relationship between EcR gene expression and growth characteristics in Chinese Mitten Crabs
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Relationship between MSTN. EcR and RXR gene expression and weight growth rate in

Chinese Mitten Crabs
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Fzhfe AT —38E (Techaetal. 2013). K&
W], EcR [W&REH RN AEK K
BEVIML, P K% (Metopograpsus
messor) 7EAEK ST Y EcR Rk B3
fm TARE K AR RIA R, Rl EcR KA E =
ZEY, LA ER () AR A AR (Shyamal et
al. 2015); {ERL/CEHEE (Scylla paramamosain)
1, EcR MmRiE RAENIE G NI, 1t
I 3144 B 253 i (Gong et al. 2015); 7 H!
FEENPIBE R, EcR. RXR FIAR(E T 23t
N3 B I 2B (Clark et al. 2013). AL
WA I, EcR 5 RXR AN ik & 5
AR R RE T A R B ARG, B EcR
5 RXR ik imifls, HIgEER, KRS
BREMBSE K.

A KA ICIER] MSTN A2 2R KA AL R - S 1A
FWEIVEZI RO, F0H] T UL M ) oA R 3G
B, dmiAEARK R T GEESIEL 2011), fETF
ZARIF IS F, MSTN B NS ILA
KRR T, 4i# (Sinonovacula
constricta) 4K 5 MSTN ik i) S Bt i o1
K, MSTN JE[RZ: 5 Gl () LA AR K3,
A7 6 4> SNP 7 sl A, ek, 7RA R
FHIETE (Niuetal. 2015). 7EBE 24 @l
MSTN &1, B MSTN Rk 5 A if 4 i vL Al
KR, DU IIRZE S ERA RS
SR (Dschietzig 2014). A BF57 8 A1) FH 3L A
bR AR ML RIEL MSTN FEF /MR, (Mus
musculus) & I LA X FVLET 4 3 %2 S0
AR, FECEEIUVLIA TR B 10, §28 MSTN
FE DRI /) B 380 A TR I 1 /) LI 2619 1
% 2005). [FIFELEHSEshdry, A9 MSTN
dsRNA xR (Penaeus orientalis) S48 2H 44
IR R B EFK, XU MSTN 3Rk 2 A
T3 FE ) (Lee 2004) . 7F 2B 75 i h 8
(Gecarcinus lateralis) H', MSTN ik [
S FEUNLA T 1 U e, 1 MSTN 3R

Ee ETS SE UL E R N (Covi et al.
20100, ASCHIBFFTE RIFIFEL W], MSTN ik
b5 A g B ) 4 TR R IO SR, A
MSTN 53R IA 1) P AR ok B A, LI
BN, HEN MSTN [ £ B T e a4 61
JSCJU LA R P 2458 AT 001w e R 28 LA 1 2
Ko

gr Pk, ROk B e S, AR
BN — AR (RS TR, Wi 5T 10
DRI B RAIRR R, 2 )5 A JE I T
Gzo WireE A BTV R, YA
60% LA I 43 28l N — Ik Bi5E. MSTN JEEI7E
Wi 50 S5 Rk E By, HOEE RN 1T EcR
RXR LM 7% 5 ik fdimy, LB 2ok,

Z % X W
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