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(1. WSk KA KRB A BORE GRS, 7R sk 515063; 2. WSk RAEPR, T7AR sk 515063)

WE: R LI E 8 Bk B F R X o B 75 fn 908 R 3 o i RN F R, FL A
cDNA-AFLP B AR EMEMAEEIFREALLE NS TR A ZR, RAKET 23 4
=R k&, ¥ 20 NF BRI T, BLAST 24Tk ¥, K75 € %3 ik 2L F B A B IR H 8
H 6N, HH5A % real-time PCR EH IIE ) PR Kk, TEF RS HERERUTNFEAR K
B (arginine kinase)Fn H jt BE —3—%k B¢ [t & B (glyceraldehyde-3-phosphate dehydrogenase) . # B
¥ B2 79 B B2 72 % B (phosphoenolpyruvate carboxykinase), M & % 5 # iz it 2 i #5 & Bf tRNA
4 ik B (arginyl-tRNA synthetase), [ B, &8 H &5 5 % % B 8 7 5 87 5 0K & & B
(chymotrypsin-like proteinase). 7 4h, 8 N#E 7 B 5 € 4 L F 5 F 7| L B R M.
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FEAROE R J7 1, A & ELAN 3 B0 i AL 5T 4K
/b BT B 51 B v (LA R A S 1 5 R
AR I A5 A 58 AU T2 A B Bt o

/I35 1 9K 7 (Vibvio  parahaemolyticus) J& T+ 9k
PARE, JE— g AR 2% [P B, 2k A
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i Rl RT-PCR(reverse transcription PCR)FJ I 5.,
RV . EEEL, AL TR IIEE,
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117 AT DA A ) 4% 1) 2 SR AR 1A T 42 18T T 3R 40 b 43
Br, Iz T e Y S TR
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L bRk
1.1 EIewr#t

S I FH 8400 O B Yok FIL Sk T AR SR
FAIX, dE 18 H, LI E A R 7 do XL
FURT REZH 0L 88 A3 301 S 45 Jt 1) I M 9K T 7R
WAERRER K. BEdl 3 AR, SCOG Al AT B
K3 W GRS TR R 12 h S AR R
P U 4 2O i VR R T R, T80 CTF IR
Fr55
1.2 FTA#ELESY

SIS 1 i RN AR R L R ot B i, 42
SLF41): EcoR 1423k: 5-CTCGTAGACTGCGTACC-3';
Mse I #3k: 5'-GACGATGAGTC-CTGAG-3',,

EcoR I Wiy #5[4: 5'-GACTGCGTACCA-
ATTC-3"; Mse I Fil ¥4514: 5'-GATGAGTCCTG-

AGTAA B 15 [4: EcoR 1 &£ 15| 4

5'-GACTGCGTACCAATTCAC-3"; 5'-GACTGCG-
TACCAATTCAG-3"; 5'-GATGAGTCCTGAGT-
AACG-3'; 5'-GATGAGTCCTGAGTAATG-3',

1.3 2 RNAREUK cDNA Z#& R

&L RNA $2£H(Z 8 TRIZOL (Invitrogen 23 #))
A UL 1T, R DNase 1 (TaKaRa /A F])
PR RNA HR 3L 4] DNA, 3 413 HU A
RNA %55 {R G .2 I PolyATtract® mRNA Isolation
Systems Z5310(Promega 7\ 7))z 7 &5 15 B 5 M &
RNA H1/7 2 mRNA,

cDNA % —#E 4 R M-MLV RTase cDNA
H IR £ (TAKARA A ") PEFT, 55 4k 14 ik
K F TAKARA A EIA T KIAFFEE. coli) RA
fifg T . RIAFFIE(E. coli)iE M . RNase H. T, DNA
RAMW . T, DNA B4R, FAARBAERIEAE UL
BT, SRR &5 SIKEEQs: 24: 1) 4lifk
cDNA % “ 8551 ddH,0 H, 7720 C# .
5 U cDNA AUk 53K B-actin A6 H: 5T &
1.4 CcDNA-AFLP £RRENH

B4 M cDNARUBE 4 EcOR T . Mse I (NEB
ANEDEGY) R L, TS pL = ikt g . A
it ) T3 7 MR R 2045 5 AR AR, R FH 10
PR 51240 53817 T cDNA-AFLP2: 7 3K 1A
O3HT, SRAEEAR YL Jy i i . 25 A R AL
HESEFRTFRENE, S H-T A2

PR, BB R Ef—T0, “To—>A R
I 45
15 EZRRFEME. 2Ry IBRZENF

PN6% 7% P TR DN AR TR N B JE (W/V) PR DTER 2% S
i), SR (95 CInFA20 min) [EI, IR
AR T 5 cDNA-AFLPAH [ 9 51 41 40 4 4 7PCR
P3G TEYIZ S% B R REEERE KR, R A b
VA T A TR WA PR A B BE B (R SG R
Wl zlifh., slifb)a e 5 B | etk ok,
PCRAGHIN Ay BH: 1) 5 P 325 TR U A2 LR 28w )
1.6 MUFEETERE IS

W I e 45 2 A EST - 41 Rk i i 51 4 1 471
Jii, K HINCBI(www.ncbi.nih.gov) ¥ ¥4 ) BLAST/F
A Xt T 2R T RIS 2 o
1.7 Real time PCR X ZE % F B EFWIE

SE AE 5 PCRZ% SCHER[ 7109 i FIFISYBR
Green | Kl 45 F B AE 7 8 18 52 @I 1 9 ] SR e el
IFEIRIEN, W B-actinfE N2, FREA B
TRFR20 pL, R 4504 95 °C 10 minZ8 PR )5, Sk
TTA0NEIRY 3, BIEFEFES 'C 155,60 'C 30's
180 C 55, IAESO CrEtR1vk., Ffif5, 1L10.17 C/s
AL, 65~95 CHEFR2 sic st LIRPOGIE, 3K
PRE RS o RO AT RS A, BIPEXT IR, FH
PEXT AL A S A A4 3 W PCR™ Py il it 1l 2 4
Br, [T HEAT 2% 3 R R E S L vk, DA 22 7= 1) 2
MY HE ) B R B ARXHE M Livak 21
(7%, LhB-actinsy N2 HR, F F CAE B &4 S
B NI 5 B3R B 14 S(E I BT 28 177 I 116 26
B, VRIS BOAE R 7 RV I oI R L B R
IEFRAS T mRNARY A XS ik & o A o
2788C HIF—AAC, = AC (b FRZ )~ AC (KR4,
1.8 SHito#hn

JIT A B LA 31 3 A2 A B8 1 S Y b o 22
(means=SD) # 7~ , F >Rk H 5. B &K J7 2% 40 BT (One-
Way ANOVA)FIDuncan [CK 5075 Ge 11438 o X HRZ
FISE I 20 ) 22 543 AN 1.3 (P>0.05), 12 35 (P<0.05)
FIHE B2 (P<0.01)3 7K,
19 RIS

9% o R B A48 81 EL 247 T EMBL U
B, HEHS 402 VSs, HE578177; V6, HE578178;
V7, HE578179; V15, HE578180.,
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41 2T} B, %% FM] cDNA-AFLP $ RAFFEE

8 AR R T DL B B N 22 S 3R 0k 505

2 %
2.1 H RNA B

S RNA $#eHtd &, H 50~100 L DEPC 7K
it P 1.O%IE M MR e FL VR, FELDK S SR R,
28S 2541 . 18S ZRAIR M, H AT IS IEMIEIR], £
FEFLWIZTE M, D] 8 RNA SEBPEEchT, alifEse
o I CREHAGIARE B OD,6/OD.g FIEIYTE 1.8~
2.0, ¥eFE 300~500 ng/L, Ui BRI E RNA FT
4, WHFREAE .
22 WyHEER

cDNA XA 5, RH EcoR T /Mse T Bl 14
NI A A TEY), EcoR 1 ZiRSFES1H 6 M0,
S A VSRS, Mse [ Z2RBITFHIN 4 A3
LT A o 1) FH I b XUZH A5 il X WUE cDNA 847
FgY, AT DARIEF 38 o TR
ek, PR Sk HEAMY S ikt iy, 4§73
ZERANE L, Vuylsteke 278 H: cDNA-AFLP 434t
J5 SR BR8N e B3 A 4E 100~500 bp
IefEo ARSLEGH, ATLUERIEP 1, 2 STy 5 B
HEAITE 100~500 bp T, FRECH M4 B % 5:
R, UEBI RO ESE, Y

M 1 2

1000 bp
500 bp

1 TR & e ikiai
1. SEER AT 3G EL KA I P 2. %ok B 09 1 L A P M
DL1000 DNA Marker,
Fig. 1 Ecectrophoresis of pre-amplification results
1: the preamplification of experimental crab; 2: pre-amplification
of controlled crab; M: DL1000 DNA Marker.

23 EEFMEYIEER

ST T 4 4514, A EIE 10 X15]
WG . XTI 1S Z 515 2RS4 51 10
XFS VA AT R3S, R AR AR PR 3R N 0
P FC 58 e 1A 7 R DA (18] 2), Lk iy 23 425 5
24 RIS

WRIMY, RAPRET 20 K=K T

CE(rJrE CECE CE CECEM
N 1

g | :d:—SOpr
huna! h-l.” -"
] I

— 250 bp

2 ER93|4HEE R cDNA-AFLP #fiE R
C. XMMEE, BE. LKYHFHE; M. DL1000 DNA Marker;
> BRZEME.
1: F13-F13; 2: E2-E3; 3: E2-F7; 4: E2-F13; 5: E3-F7; 6: E3-F13;
7: F7-F13.
Fig. 2 cDNA-AFLP analysis on
partial primer combinations
C: controlled crabs; E: experimental crabs; M: DL1000
DNA Marker; 4 : Polymorphic bands

GE . EAFE NCBI Mk Fi#Eff BLAST x|
(http://blast.ncbi.nlm.nih.gov/), 18 TH XKZEHFH
BP9 Re )y T R S o

2.5 Real-time PCR BiF£ R F K&

FIH real-time PCR, R FHAHX]E 43 H7 /i,
2P IR B 25 SRR DL (A 3). Zead ki,
V6, V7, V11, V13, V15 55 5 DR B S0 IR, 22
SR (P<0.01), HHEIEZERREMER, 2R
FIRFE A [FIEPE A n 2 1,

10r oXfHE4]  untreated

< 8 i @K treated
o *h b

)
g E 6 pg %
-Ri &

2 L

0 1 I 1 L

vVé V7 Vil V13 V15

ZRELFBE
differentially expressed fragments

B3 IMRAEBWIEERRHBENSERNERE
V6, V7, V1L, VI3, V15 g2 kil 7 Br, Seda 5% MA4A 1L,
250 R (4*: P<0.01),

Fig. 3 Real-time PCR conformation of the candidates

for differentially expressed fragments
V6, V7, V11, V13,V15: the candidates for differentially expressed
fragments; the significant difference of treated groups and control
groups was indicated with asterisks (**: P<0.01).
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F 1 V. parahaemolyticus fiB £ 4 T % 5 Fi& 2 H 89 [ J5 (Blastx 45 R) 7 47
Tab.1 Homology (Blastx) analysis of the differentially expressed genes upon V. parahaemolyticus infection

it K /bp IEHE closestrelative BB B REM AT
locus length accessionno.  E-value similarity expression
Vo6 337 phosphoenolpyruvate-carboxykinase (Chasmagnathus granulata) ~ AY074922 6e-37  204/263 (78%) +
\'% 438  arginyl-tRNA synthetase (Equus caballus) XM 001503271 2e-19  109/143 (76%) +
VIl 271 arginine kinase (Scylla serrata) GQ851626 le-125 253/253 (100%)  +
Vi3 181  glyceraldehyde-3-phosphate dehydrogenase (Scylla paramamosain) FJ774697 le-86  181/181 (100%) +
V15 328 chymotrypsin-like proteinase (Fenneropenaeus chinensis) EU433385 le-64  234/296 (79%) +

E: -FOR VP IRE T A; +30% VP IRa s B,

Notes:-means down-regulation; +means up-regulation

[ 7R R Vi b IX 2 B - 2 P R 2 — G SR
FRALI P R ANEE 24 AR BE 1 3G 1= S SR B A 5% 1) 2%
b, FEEERIG & . BN 2 504 Tk
T WV VS S T 7 b, O HS R R Y
FOW R, BN AR R T 3O B SR AL KR &
Dok o A SLOR BT BE SR A, A 22 R R
Jitk cDNA-AFLP, 37 58 52 21 5 A o mil
T i am B g 5 PR 25 S 08

W5 B R 22 J RIKM T kIR Z, 0 SSH.
SAGE #1 DNA Microarray, X264 AR BRI =8
LRI, AAETER T R A
e B 45 1) J R, ASYRBFSE 6 T cDNA-AFLP,
FH 10 XFEFEPEY G5 A A S8 T 23 12
SEAH, AT RET 20 NER KA ITH,
HA 6 MR EBUEEE N CFIRE, 8 D B RN
e . O A TRER 6 122 5338 i X4 real-time PCR
FFRIEH T 5 AN(V6,7,V11,VI3,V15) k22 F 4k
WBEHN ).

V6 Yjik 18 (Chasmagnathus granulata)fgi ik
1 3 P R R R (PEPCK) ) mRNA A 78%HH 1L
PEPCK Z5aE & Cliate, fEMiifglfih, /2
RN ER, B 2 A FINIER, XM
fif it B S R KR AL, APISrF ATP
AR L B LR B R 1 W AR T
PEPCK (133K ] RETE 2445 B Z 1y g it A FALIA
B AR

V7 5T(Equus caballus)isZdit-tRNA -5 i i
Mgt XA T6%AHML, 76 Rt # i, kG 2t -
tRNA 5 PR RS 2 R IEHEF (RNA |, A O 24t
-RNA, Z5E A EPE FRATHEN, S PE )5 )
TP S TSRS +-RNA & B0 255, FTRE
JE T A R 2 08 A e R U X T RE R R

B OOR A BR IS W G O A R 0 RV I 5 A
PERN PR AR H VI BRI AR &
TR, A5 E RIMIETE ATP fE1EI XIS R 7
ik, TR IS MR . VT 5 V11 a5k
FEH, ORGSR A I T 1% ) I R 1 2 B I
EEEMIER

V15 5 H AN} IR (Marsupenaeus japonicus) chy
motrypsin-like proteinase 2wt XA 79%AHL,
OB, WG SIEA . MBS | e RN S )
ReAHC . AT R, 76 E BIXTER(Fenneropenaeus
chinensis)i 37 9 1 15 15 iR L if 12 2 1 ) 0
FEnRIP A H AR AR LS B 3 R 1 G s 1
568 1) R SR K I A I YR R 2 S PR AR P i 2k
M BRRE ARG e sh P ae A, BEAE
GIEA K, Z BRI MR a5, 58 S EETL
AR AR, HCAR SISk S g i 12 28 B ik
HED, A6 B0 e e, BEREE F18G chym
otrypsin-like proteinase #2 2| T JEH EZEM/EHM, H
BLARAE LA 75— 20 5% .

HRHEA SRR IR GE .
Imjongjirak ZE5E k% THINE LB T Chen 25
FIF SSH 437 1 A/ E BETE N 22 R T (3 [
Fik, W71 MR B2ERRIE, Hrph 1440145
PEMISE; Wuang U738 i 26 11 424 19 5 T N 7 8
AR PN 43 B A5 31— 1 1 LA BOR BT IR RE T 1Y
FHES FHiR K Scygonadin; Liu 2651340 FF Bt
AT v v B B — i EL A R TR SO B B A R
T/hFE4 U Fl DDRT-PCR(differential display
reverse transcription PCR)W] W57 B /K Ji 1Y
P17 B I AR AR AR b S I PR 1) 2 S ek . Bk
Vb, T BE B A FALEE i Ab Tl A o B, 3.
MBS R FE T FH B F 095+ 2 N L3t
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THHE, : FIIT cDNA-AFLP HEABESE AT 190

R T LR R R I 22 53R 0K 507

G, k2 A BH A 92 1 s R O 1E A T 55 A
G REBIRZE T HeA

IEAh, SEERAS R AR 25 e RS i B, it
NCBI ) BLAST Z3#r JCi AR F1HE K P RE, AT H)
TE AN FE R, KA T B R A1 R e
RESLIR A 22 it — 20 B RE . LA SRUE,  SIET6 A )
By TEAHTUAETEEZRRESNMD
cDNA-AFLP 88K, R —HAR, ARk
157 5 BE AR S TR 30 T 2R 1 43 S i AH OGSk
N, 225 IR e o8, BRI, 58 £
JE R0 R 1 4> T R — RN E R G2 W T
Z 510, AH G G g5 I L 3L T i —
ISR -

S 230k
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The differential gene expression of Scylla paramamosain upon
Vibrio parahaemolyticus infection by cDNA-AFLP

LI Sheng-kang', ZHU Shuo'?, ZHANG Zhao'?*, WEN Xiao-bo', LI Yuan-you'

(1. Guangdong Provincial Key Laboratory of Marine Biology, Shantou University, Shantou 515063, China;
2. Department of Biology, Shantou University, Shantou 515063, China)

Abstract: Mud crab Scylla paramamosains is widely cultured in brackish and seawater ponds along the
coast of southeast China including Shantou. In recent years, mud crab cultured in Niutianyang reclaiming
coastal area of Shantou suffered from serious diseases, especially the bacterial diseases (such as Vibrio
parahaemolyticus), which results in high mortality and great economic loss. In present study,
V.parahaemolyticus isolated from Shantou Niutianyang crab culture area was injected to S.paramamosains
to study the differential gene expression of the mud crab by cDNA-AFLP technology. Furthermore, 20
fragments that exhibited differential expression were discovered and sequenced. The results show that 6
fragments are homologous to the known functional genes, 5 of which are up-regulated. They are involved
in energy metabolism including arginine kinase, phosphoenolpyruvate-carboxykinase and glyceraldehydes
3 phosphate dehydrogenase, arginyl-tRNA synthetase involved in transport progress, as well as the
chymotrypsin-like proteinase involved in defense response. The other 8 fragments were identified to be
unknown function genes. The result here shows that the response of S.paramamosain upon V.
parahaemolyticus infection is involved in multiple pathways and needs further investigation.

Key words: Scylla paramamosain; Vibrio parahaemolyticus; differential gene expression; cDNA-AFLP
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