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1.1 Y-BEMIIEMNM

Y-#% B AE N [F]  H E sh R T AN R A
W, B EBAFZES. &% Y0
BEY-IH MR NR, RENY-HELE
MAWYI A HERGS, £ DM T WEEITE
SERALUEN, DU G 2050 T RE Y- H
RO ERf T o
1.2 HARE

T201544H 22—23 H a2 B fe 55 T 1 i
VRV K 2 S ) 5 i 55 AP IR B R ] — b 3 5 A ft
JRE 19 Ak - 051 5 18] 300 174 1F & R0 PR R PO, A
6 - o L IE H R AR T B R BRI
TG (EIMI-1); ATIF K B H S nf LG B 09 SR
RE (FIRLI-3) T 24 o 8 3 e iy 8 30 0L (B

¥, BFEEKAHEERL-2); FTHK 5T
DLF B 56000 90 31 (K AR T-4) o 1F 40 8 1R i i
(8.89+2.01) g, W51 (24.35+1.64) mm, W% 5%
(26.03+1.89) mm; P F 2 {4 T 5 (20.56+4.53) g,
F 72K (33.01£2.46) mm, H 7¢ %5 (34.20+2.64) mm,
HNERAH SC MR I B, KB B AN B T
TMERNY-28E, T E T ERNABFA 1.5 mLEYE
OET, T RE G A-80 °CUKAE (A7
#H.

1.3 RNASREUAR 5% R 4H M Fr 3 BRI A 2

D ¥ 52 56 2R A Tllumina TruseqTM RNA sample
prep Kit 5 ik AT SCEM (1),

6 B A e K AR Y -4 B 4
WRE, 2 MRNAiso™Plus (TaKaRa)#/E 350
AT S RNARHEHL, ] H Nanodrop 20005 Jir 4
RINA (14 9 B2 F 200 B2 AT G0, Bt i W 58 M2 P Kk
R RNASE A, Agilent 21000 5 RINTE . #7K
L EEORRNAG S pg, HEE =200 ng/uL, ODagongo
N F1.8~22,

FIH 7 45 Oligo (dT) I i 2k 5 ploy AE 1T A-
THEFERCXS, MERNAT 72 i mRNA, il A frag-
mentation buffer, 7] LUK & 215 2 HYmRNA (584
FIRNAJT 1) B ALK 24 1200 bpZe 47 1/ BL . TE
W EEERE R, FABEPLS ] # (random hex-
amers), DAmRNANHER [ 55 i —fEcDNA, [ifi
JE AT ZHE G L, B RS E B XU S A DR
() cDNAZE#4 Jp Al A i, 1A End Repair MixKf
FAM R AR i, BfS 7R3 AR S B — AR A
T EZYF RN, . PCRY G 151G 1T
SCEE A 2% Ag eI B B 9 4517 (Certified
Low Range Ultra Agarose); TBS380(Picogreen)E
i, R L BNR A AL cBot Ei#EAT#xUPCR

F1OAFILEEE

Tab.1 The table of reagent and instrument

SCEP IR AR B R S
experimental procedure reagent and instrument manufacturer

mRNAZ % mRNA isolation W15 Invitrogen
P library construction TruseqTM RNA sample prep Kit Illumina
EE  quantity TBS380 Picogreen Invitrogen
SCAEEIU  recovery Certified Low Range Ultra Agarose Bio-Rad
sy 1% bridge amplification cBot Truseq PE Cluster Kit v3-cBot-HS Illumina
LT sequence Hiseq2000 Truseq SBS Kit v3-HS (200cycles) Ilumina
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15 B 1 BT A7 2 ) A T 9] i A7 I 8] S AE T
i i HMMER 3.07% /3 % 21 %€ H O 19 5% Sk AR ift 17
BB B PE R T AR A R R )T A
FH# FBlast2GO#E 17 GOTE B 5 fif il BlastX
2.2.25"3 5 5NR, String, Swissprot, KEGG%X
i R R AT HE G FRAF A B RS B . W {EE
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clean readsXf I 21| 20 2 15 2| iy 5% 4 | o i 4K
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bowtie) L XT 45 R AT RIK ST, B MG IE
ANRE i X BB FE A L (Fread count$t H , SR )5
X H AT FPRK M 4, F T 75 31 566 DA 1Y 3R 35 7K
-, i % FedgeR (http://www.bioconductor.org/
packages/2.12/bioc/html/edgeR.html)¥f H RSEM#X {4:

75 % 1 gene read countB#fE i 1725 5 Rk IHE .
T R T WA AR AR YR H
o, B E R R R T bR E R
FDR<0.05, log,|FC|=1,

2 iR

2.1 Y-EEMRIEMN

TR Y -2 B A TR, KSWUAMI, ik
WURE %, &30 Sk W N b R B, ZE AR Y A2
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FI-1, 2. 3)

ZH.EY 5 6B, BHE T W0 %
o, MR, AR AR A A A 2L, R
RY-#RE B, MR R ARRK, A
A a I SE s A (F AR -4),

22 EFRAHEMER

1E W 5 RG] B Y Y- R I 3 kA T
R GA R4 13 355 274 300 bp, & JF G4 ¥ 5 iy
B JPAI RSP o )E, 3 oiliki44 619 538
F143 052 9584557 %, Hud = 43010 6.26 GBAI
6.08 GB, GC# &4 7lh45.49%H146.12%. F|H
Trinity# {4 %) FIF 4 clean dataiff 47 M Sk 40 %% 5 3K 15
T 139 388 sk A, HH1116 7814 unigenes, F
I 6029 bp (K1), H110619, 4168, 11735,
8309, 19 138/ unigenes4 | # Pfam, KEGG,
Swissprot, String, NREHEEER:, X LAY
FATMELAK | T fftunigene/ 751 {5 8. o

23 REERHW

IE 5 50 B2 Y 28 B AR ok
M 22 5 R IB T T LB E T T 26550 25 S AR GA Ak
R, Hr 13334 SE R e M g s RGE L 1322
DEERRER IR

%R EKR GO ek F FHGO% 4
B, ALK REREREN S50 EY T
L MR 2 Sy . B o T YRR AR R AT
SrRGETE . DAIE W 4B 0 5 s AR AR R X R
ERVREE P GO B AT IH 28 B 3R AA ) 424~ 2 51
H(E2), &R, EYIR—-Kd, 54EY
P77 (biological regulation) . #f fifd i # (cellular
process), fUilf{id F (metabolic process). A=#)id
i I8 #% (regulation of biological process)l 514 ) i
2 (single-organism process)fH 5 i FE [H & 43 £
M > —25h, S0 (cell). 40 (cell
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part). K43F it & % (macromolecular complex) .
& (membrane) . 40 il #% (organelle)AH ¢ J& R & 42 45
Z; e TURE—Krh, MEAIE M (catalytic
activity) . 177 1% 14 (enzyme regulator activity)fH
KA FERZ

KEGG Pathway & & 1+ g & 5 #7 o
— R AT i AE S R AT Y -4 R ok
HZEFRIBEFNZE A LR R, Bt KEGGH
P, B SCE Y 25 S R ORI AR B 13455
R MKEGGIR & 42 I, FHorp 22 5 L A B 35
B B A A A % 53 ) O B A5 BRI R i (synth-
esis and degradation of ketone bodies, ko00072), T
1% FF 15515 (butanoate metabolism, ko00650), #£2
B 57 N 715 5 18 % (neurotrophin signaling pathway,
ko04722) . f 3 VI Bk & & (base excision repair,
k003410).

3 iR

RNA-seqf¥ A2 i 4F R & e K iy — U
HWEW PR, Cam) iz IR N T
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19T HERE . AR F FHRNA-seq s A X i) 8 P
A5 IE W AT R SR Y, AR R A
JPO HERE S, T ATKEGG Pathway i 2%
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I o B fie
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FRIEERWNIE 7

EKEGG Pathway i 3 1 & 42 0 i 74 & 5L
Rae A (1 3) LA B2 T 1R Y A i 3 % (11 4) i A7 22
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TR EUBE L P (E1.1.1.30) . 218t 2 Bk 58 4l i
A B R (E1.1.99.2) 1 2- 5 35 1 — 1% I 4 it 5t
[KI(E1.1.99.2), HrPAACTE B ILMR &2 1A
filg, O AR R R W R L JE R (MF) & AR 1Y 3R
e, AR A [ S AT A A L AR, AT
Js, Woash&a2mmaias, my-4
B OKSAASFIE R A, X 2L 8% E AT 3 0 DA [
KRR Z /R, BT RAAEEHE
WAEH . TR SR8 1 2 O R Y 7 ik R B
AACTHE R 1E = PR T (Portunus trituberculatus)

X-FEMR . Y-S ERRS S RSB EE S, A
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AR o158 B2 TR, o156 Bz TR i N VRS A 202 kIt
B R Bt AR T, I A I 1 A 20- 78 SR 05
J T (B8 Jz ), H 5 34 i bk 2 r 2058 L
F Tl 1) P f B W R SR AR AR AR A, KRECR
Wd B ) 30 2 AR, WEoe TS Bl R ORME, &
i W58 55 205 JE M B W AL, MR AT —
YIS e A 1Y ARG e LA M 4 e
LR Y - 2% B i ok 4 R PR A A 1
Neverland, CYP307A1/2. CYP306A1. CYP302Al
YR PASORE I o i 2 25 57 o X AT BB AE T
Btk E TR SEE T E A S KE A
JSCI 53 WA RS B T 35 P

MFZ&—Fifik i b a9, 5 E R
F MEEF AL, MEFERT T Y-4% B Al H ik it
R W™, fE— B Lo o
Bl W6 R TN o (B[R] B M RE R P R B R
2, TR R g K G BRI 43 I MF £ 3 B0
PR ARFL SR St KB, W ETE JE BRI R
fit F R (CYPISA) 20 (R T b 3 25 5%, i
410K B A W K it i (JHEH) JE A A L 8 88 5k
N . X BRI R Y-85 B 0T LUK K AR 4 W
MIMEFR LA AR AR T, JHEHZE N 33k
Rl A] B SE5 A T L S 2 —

MEWITINT, X-a'E - E G AR
MIHfEH FY-#0E, X5 57 B A = A 4 il
YR, SIS, Lee S R 5t & B ik M (Call-
inectes sapidus)MIHAmRNAB 57 J&] ] i 5 & 25 4k
MRS EiR20-52 Bt j W 28 AL AH F, X —F5E
2 Rl 3 IR WLE . Nakatsujide ! %) 78 G R 2
YR (Procambarus clarkii)Y -4 B PR A% 3% BT 58 &
BUMIHAT RE 5 R A% 1T R 9k R — 196 B8 (PDE) /¥ 75
FEHE . TEARWE I % S 3 A vh &k S PDESE ]
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SYNTHESIS AND DEGRADATION
OF KETONE BODIES
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Fig. 3 Differentially expressed genes location in pathway of synthesis and degradation of ketone bodies

Background gene products are marked by blue boxes, down-regulated genes are marked by green rectangle, the same below
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Fig. 4 Differentially expressed genes location in pathway of butanoate metabolism

Up-regulated genes are marked by red rectangle, the same below
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Fig. 5 Differentially expressed genes location in neurotrophin signaling pathway
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Transcriptome sequencing and functional analysis of Y-organs between normal
and precocious Chinese mitten crabs (Eriocheir sinensis)

ZHANG Jiaxin, XU Minjie, HUANG Genyong
ZHANG Cong, YANG Zhigang, CHENG Yongxu, YANG Xiaozhen "

(Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture,
Shanghai Engineering Research Center of Aquaculture, National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Precocity is a common problem in aquaculture of Chinese mitten crab (Eriocheir sinensis). To discover
and clone important functional genes, the transcriptome of Y-organs of precocious and normal female crabs were
sequenced by Illumina Hiseq 2000 high-throughput sequencing technology, and comparative transcriptome study
was conducted. The results showed that precocious and normal crabs had 44 619 538 and 43 052 958 clean reads,
respectively. Comparison between the sequencing data from precocious and normal female crabs revealed 2 655
differentially expressed genes. The differentially expressed genes GO functions in the transcriptome library were
broadly divided into three major ontology (biological processes, cellular component and molecular function
categories) of 42 branches. Data in the transcriptome from 134 differentially expressed genes could be divided into
4 classes taking the KEGG database as a reference, according to the metabolic pathway, including synthesis and
degradation of ketone bodies, butanoate metabolism, neurotrophin signaling pathway, and base excision repair. By
RNA-seq, we obtained abundant transcriptome information that could contribute to novel gene identification,

causes and prevention of precocity, and research of Y-organs in Eriocheir sinensis.
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Plate I Comparison of normal and precocious E. sinensis

1. morphology of normal crab, 2. morphology of precocious crab, 3. anatomical images of normal crab, 4. anatomical images of precocious crab
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Plate I Anatomical position, morphology and structure of Y-organ in E. sinensis

1. location of Y-organ in back shells (In the red box), 2. location of Y-organ in front shells (In the red box), 3. external view of Y-organ, 4. the

histological structure of Y-organ
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