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nEE MK

(TR SR TSR T
(FRTTRERSE 50

FERAE FARK
315211)
315200)

K BB T e B R R Rk AR T 8 A IR W AR v B R e P I B R A
M, Fl R RAPD #UA g 30| B4 480 DNA ARC H AT %« 46 B & 9, 16 0 & W1 4RIy 00
RE B A SOD, AR P I EH A kiA. MEBE N ARG A XM ESILEH % E
W HIRE B R W ATPase BE7E W fro i 8 89 R B R34, T FEEE IR BH & 34, ATA,
EST #1 AT Pase™ {E 4 RIj & W4 TAF10. BA A RE & ZH LR MDH /2 ADH.7&
Wk 408 A H,0, B9 POD.E L8k B2 5 B K A P E B K (55 e 800 VHE L R KE BN B T
A RE ) ACPE RSN IR TRE KB AN BT =& — MEAER TN HR RN
ALP X 5HHE R EHFWHRBND T EE R M &L, MDH 1 ACP7E HR&E, £ FHHAH MK
FHEER T TRL. AT, X SHBE Y EE SHRE NI ULF MHEE R DNA
H AR, S11. S32. S38. 954 4 ARA AL 5|48 RAPD i H £ R AT, 7F o[ 1E h & £ 7R 55 &N 8] #

4 F #F 1B

B fI &%, FI T8, RAPD, #lf

0346

5 2L SR T A 1] (C oe lentera) Kk
BEZN ( Seyphoma) « H2 17K £ H ( Rhizostan eae) [
TG (575 %%, 2005). HHE L RZHRA
IKEE, FEHE IR A AR (F5303755, 2000): H
K BERF I T 5 B (S tan gholus m eleagris 1.
Agassig) MR L K EERM L (Rhopilana esculen-
wm Kishnouye)[fI# (Rhopilena asanushi M eso-
gloea) 18 B H (Rhopilana hipidium Vanhoef
fen), A2 WG AETRHEK IR 20— 40m [FRIEIX, SR
AT 10— 20m B /K. I B PR AL i 3 5t
W, T VEARRT 855 s T i A% Vb i B e A
J& I & K BERL (Stamolophidae), B 4 AH X 4% 5%
M il BB AR A K B 4
(Cnidoblast), #1f XN HIBEZN ) ( Cnidaria).
AR A KRR R R, o Bk,
NEAFZ K (Anderson et al 2004); IH B
(Radwan et al 2003 T 14655, 2005), Qb it ik

IR (Nevalanena et al, 2004), 70 & K/INASE,
T A0NE e fe 5] A IR B VA I A o0 I
A (Mustafaeral 1995), Bl AfITM 201H 22
IR TR WHF X Mah V)35 2, 10 JLAEok 32 B4R
T TR 7 R 2> B SR L ( Carrette et al
2004). Iy fedk R vl ( Stiew ald et al 2004) (55
F I ERE HUA KT ( Sanoilovich et al 2004) %5,
M4 T 8 RARC BT FER WARIE. H AT
i PR R il AR R 1P Tl R il AE e 75 A 5 VAR T Y
RIE, AR WAL HAh #9557 AR ic o 7t. fE#
M 1 AN e X P A BRI AN [R] R K B,
S5 SR PER s S50, FHT AT A AT RAPD £0R
HIE 505 BEPE A A S ZUH 7 A, it —
W FERE 0 A B A R S 2% Bkl
1
1.1

B (Rhilana esculentum )F 15 HFH (S1o-

* WL E B BIERESTEBIH, Y304358%5; Ty ik 1R B A 55 BT H, 001200415 . 75 5 #5, 3%, BEmail

suxurong® nbu edu cn

WeAE H : 2005- 06-17, W& ook H 3#3: 2005-09-12
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mopholus meleagris) % 20K, SR HEhHETS, B
HH 0 L R P2 e SR RN YR R [ S
fiti T — 70°C vKFEORAF & F o 7] T g e €2 245 5
BENLSI 00 B g T A TR R 45 R
A#]; PCR & B 71 ( Tagase. dNTP. Buffer 1
Mg ) EAR KT K% TAKARA 2 &; HAt
2y g5 Ry Al M T T TR A

1.2

1.2.1 [FTEEAESH&  dEfRER R O
T R R, Hoh, AR SRS, B
L2(WA)IATRA B PBSZE MW (pH 7. 2), UK
WA FEI32, 12000r/m n, 4CE L 30m n B L
o [R5 L 0. 1m 190 56 B4 B ¥ & 9 &R /DN

1 8

AR, B 0. Im I PBSAEAXTHE, FE2HAT WS . 5
—HBAr DN IE R 2 S5 o %, FE A ON - 70C
BRI VKFE TP AR A7 F AR T8 . [RIB, BB B
AN et Ak 52 HL DNA {8 RAPD 73 #7
1.2.2 WYk CRAIASE SR E R A e
J HLEk T, B RCIREE N 8. 20 ([ 8.9), W4 i
WEN 3.60 (H6.7), BIREMBKARGE NE 1
7k (B e 4%, 1985), BSAE ksl . Gt sgte
Je F 7. 3 UKBERR Vi W 8, 52 H A ik BB
RGAT T

1.2.3 [ LEHIa 4 [ T g 1) i 44 DA &% Tl
a7 (R T 3 7% 2% B B 9] BH A 32 20 (¥ B 5 TT 46
IR BN a beveees

Tah 1 Eight types of sozyme and thei bu ffer systan s

A THf 45 1 GRS
lE 1 (E sterase EST) oK TrsGly
FEREMER (M ahte dehydogenase MDH ) R TreGly
T fit S0 (A lohol dehydrogenase ADH ) ZRAE TrsGly
BR M W BRI (A cid phosphatase A CP) Rk TreGly
A H AL ( Supexide desmutase SOD) e -1V N TrsGly
1L ALY ( Perox dase POD) FREL R AR TriGly
T PEBE R BE (A kaline phosphatase ALP) LIRS EBT
R = WERR S (A denosine triphosphatase ATP ase) Tk EBT

1.2.4 R E R Ol i 25 00 ) 2 s R 20
DNA  HARHG R 2 2 5 5 S KRS
(2003).

1.2.5 SCISRTHBENL 51908 A TAY) T
FERAR M AR 2 7A 5, A 100 Z&H i ik tH 3
W EERAE ) 205K TS5 . S FA I

2
Tab 2 Sequences of andan primers
519 1 T
S10 CTGCTGGGAC S90  AGGGCCGTCT
S11 GTAGACCCGT S95  ACIGGGACTC
S24 AAT CGGGCTG S96 AGCGTCCT CC
S32 CAATCGCCGT S144  GTGACATGCC
S35 TTCCGAA CCC S148  TCACCA CGGT
S38 AGGTGACCGT 8152 TTATCGCCCC
S39 CAAA CGT CGG S198  CTGGCGAACT
S47 TTGGCA CGGG S199  GAGTCAGCAG
S65 GATGACCGCC S121  ACGGATCCTG
S71 AAAGCTGCGG S135  CCAGTACTCC

1.2.6 RAPD i1t 2M I iR R A
2. 5841 10 x buffern 0.2Hmol/L. ANTPs 2. Smmol/L
M gCb. 25ng DNA. 66ng Priner 2 1U Taqase FH
PEXTHE DA ARR ) ddH .0 B AR3E R4 DNA, HoAth
HE 5 Fid R NAAZRAEE. 21d 94CEME Smin
&, 34T 40N ER . B —ANMER A4S 94C Im
37C Imin 72C 2m i % J5 /£ 72CHEMH 10n
P3G VIR 1. 3% 506 BE Bt e Uk 0 5, E B 3t
o, 5 HAEYRIK BUE RG0T i, 10 .
2

TS R R R/ B 10m n 5 T iR
B IR, S EAETT. VRS R R PR A
S R R Z B LA K PBS B /N RUTE S
2.1 (S0D)

2 BRI B RN 1 5 v ) o B A R R R R
B Ris, LimtEReE. DagEbRERA 1
% eilr, MEEPIHPIRIZR & eW 5407, diE It
oL MR M A, A e kIS 0k, Hid d



208 i ped 5 B W 37%
i RIK IR o AR PR MG BRI Rk T 4% (a HhRIE N 14, HaEtE e (F 1),
b o e)ily, M H 4250wk A B (K 1). 2.8 (AT Pase)

2.2 (MDH)
W GE WA 15 Vi P i J2 R B i
ANk, e e i E AR RIEA a b oo dIY
Sy, Hig AR (K 1),

2.3 (EST)

ST 7 g3 A1 15 ¥ B 1) 0 R 2 $ A Rk,
R R R 24084 (a c), T D EEHE
R ESTEH N 345 a bod 2T I HU0 i,
H b d# 540 70 B RIS T (B 1),

2.4 (ACP)

W S AE 11 kit B o) i ik, RIA F i R
a b 26y, FomtERgE (B 1),

2.5 ( POD)

W 1 FR, R AR R R, A AR O e
BRI M AR 3Rk 1 5% 1Al T AE AR & A
FKik.
2.6 (ALP)
Z AN AE 1 el o 200 M R R BTSN 1 4%
A, (HIER AR, U T ERK (B 1).
2.7 (ADH )

ZHEE POD. ALP AHA, AN AE I 5 A5 22 ) A

1
Fig 1 The zymograms of eight types of isozym e of R. esculeniun and S. m eleagris
L E PR, 2 BRI, 3 Cdis BRI, 4 FUdie R

a o o o

W 1R, ATP EEACTE 95 it B0 ) i
Rik, N 14 a
2.9 RAPD
B 2 ] WL, g R 1SR i ) B 2E 41
RAPD 4 #8 &5 5 2 S 0 8, o] DA 25 P 50 55 F1
ol 6] 53 00 437 A
3
3.1 AR M Eh MR RIB A 2. ol 22 B
AT Y, N B BRI 22, 2 o2 e
SR P AR SR 2R R, R R R
FE VIR RS B I R U AR, A 0 )22 m s
SR R, B Y (R BRI IR PRI 22 TR R
3.2 SOD AWK f 4 b B 47 ) B 2 g2,
Az RGN TR AR AR G R, RN E R
PR T, T SOD REE Bk N Id 2 M B2 (Yu
etal 2005), LRI B G40 RN E. 156
HLRN I eI E A R AN eh 2 SOD ¥4 #ak,
I, G ANREAE N PER AR
3.3 ESI2 A0 A WK i F 3\ A AR
0 2R TR SIS, LR T A R A0 O R R g AR
WAL, IERE KRR AR AR IE 8 7AE e 2R LS

WA O G 8P F] LRI % &
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Bl 2 EA DI S11. 832, S38 595519 RAPD ¥ 1 [l 1%
Fig 2 The RAPD pmwfiles ofR. esculentum and S meleagris w ith randan priners S11, S32 S38 and S95
1— 3 i BRI 4— 6 171 e iy R

W, BN T RS LA Y AR R AR B DA Ok,
AT Paseft] 3= ZL I RE 2 K i ATP =y RE ol IR B, B¢
K =R LA T 2, B e & A RE &
R SLPhr 2 5% . EST Ml ATPasedd £ 5 Al
1 kit B %) o) B rh R0, 1T ANAE R IR JE R R A
DAL ikt 3P M g 5 it ) B 7 3R AR AE A OR, TS
Rebric BEME (3R 55

3.4 MDH 240 =R RMEI (TCA cycle)H
B A B —, BT MR s b A AR
HIE F 4T, FOD 22— 85 B4 A H,0, 1)
[F] TG ACP @& — Pl 40 i 8 P T /K fif (10 22
2R, SRR PIIT I0 1 B8 - T8 A W USSR 3% 3 2 1)
AHIG, (RIS 12 Bl SR VS I A4 1Y) b 36 I, DR WG AE 23
il AN A ) R 4 49 (%) 4 B 2 K T 48 HR )
B L AE P AR . ALP & — A 7E1R 4T
TRl PERA 58 T e KRR A ML I 1 7 A — AN L
AN BERRAR A TR . X 4R B AE D
e H I M h ik H MDH A1 ACPIEMEIR =, 7]
1 ) 23 25 MR bR

3.5 MBEHLEIY S11.S32 S38. S95) RAPD 45
RATCLE W, PIFEE I 7E 500— 2000bp 4k 7= A4
RS Ay, X L R I AR IR N % E
PEBIRES (5> ThRic. Zid R ZSeue, /F 3 A& RE

T JE B ZHA B B DNA, TiAE 30 i 32 X
DNA FIXF 285 —28 . 1R IEFE4R B2 AT BT I, A
S REFR 2R L 4L 23 Ry R PR DNA R B,
2B S BERE UM, 1] RERL AR R X 4
Ko 5 EFTIA, [F TR AT RAPD HORHAAE Sy At
TR BE R I8 AR LT V5.
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FHAEOR HRA:, 70— 85
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LRPSE 2 A 5 BE VR 5 AE. 8 7F 5 W13, 36 (6):
507—517

3, 5k L, 2000 L KEIRE, 2 13— 16

Anderson P A, Thompson LF, M oneypenny C G, 2004 Ev+
dence Hra common pattem of peptidergic nnerwvation of
Cnidocytes Biol Bull 207 141— 146

Carrette T, Seymour J 2004 A rpid and repeatab k m ethod
for venan extractbn from cubozoan nem atocysts Tox+

con,, 44(2): 135— 139



210 i VE 5 A VA 37%

MustafaM R, W hite E Hongo K et al 1995 The mecha- clonal antbody detecton of Coelenterata and E chinoder
nim underlying the cardiotoxic effect of the toxin from mata antigens Zh Evol Bickhin Fizb] 40 (3):
the jellyfih Chironex fleckeri Toxicol Appl Pham aco] 284—286
133(2): 196— 206 StiewaddM N, Yanze R, Bamert P et al 2004 The Sme

NevahmenaT ] PeumvuoriaH J Qunnb R Jetal 2004 oculis/Sk class family of homeobox genes m pllyfish
Phospholipase A2 n Cnidaria Comparative B bchem istty wih and without eyes development and eye regenera-
and Physbbgy PartB, 139 731—735 ton Devebpmental Biology 274 70— 81

Radvan FY, Roman L G, BaksiK S etal 2005 Toxicily YuHH, Xiguang LR, Lu X Setal 2005 Radicalscaver-
and mACHRs binding actwvity of Cassigper xamachana ging actiity of protein from tentacks of jellyfish Rho-
venan fran Puerto R tan coasts Toxicon 45 107— 112 pilana esculenwum. Booganic & M edicinal Chem istry

SanoilovichM P Begas O C, Kniazev N A, 2004 M ono- Letters 15 2659—2664

THE M OLECULAR MARKERS OF THE TOXIN FROM TWO JELLYFISH
SPECIES

Y XuRong YANG Chun , HUANG X iao-Chun LITaiW u
(Faculty of Lje Science and Biotechnology of N ingbo Unwersity, N ingbg 315211)
(H igh School of Xiaoshi N ingbg 315200)

Abstract  This paper presents the molecular maikers of toxn in cnidob last of wo jellyfish species Sio-
mopholusm eleagris andRhopidana esculenium. To study physiobgical biochem ical and pham acological chas
acteristics of the cnidob last animal eight types of jellyfish isozyme were stud ed with vertical polyacry bm ide
gel electrophoresis The resulis show ed that supernxile desmutase (SOD), a defensive enzyme aganst super
oxile anion radical was expressed n boh cnidoblast and m esoglea Esterase (EST') that related to ester
metabolim and adenosne triphosphatase (ATPase) that involved in energy cycle of nomal cell can only
detected n cnidob last and not n mesoglea suggestng that both of the enzymes may be used asmolea lar
marker for the existence of toxin The other fve types of enzymes ncluding malate dehydwgenase (MDH ),
alcohol dehydwgenase (ADH ), peroxidase (POD), acd phosphatase (ACP) and alkaline phosphatase
(ALP), were found only in enidoblast ofSton pholusmeleagris, butRhgilena esaleniwm. Of then, MDH
and ACP showed very high activiy MDH and ADH are wo of mportantenzymes n themetabolisn of carbe-
hydrate POD is an mportant enzzme to remove H>0, in cell ACP catalyzes the hydrolysis of phosphane-
noester and therefore is closely related to transfer digestion and absopton of phospholpid These resulis
ndicate that these five types of enzymes may be used to ndicate the potency of toxin because he toxin n S
m eleagris ismore toxic than hat nR. esculentun. RAPD was done using DNA fran wo types of jellyfish as a
temp latg  and a sinificant difference exist bew een the pwfiles of heirs

Key words Jellyfish endoblast toxin  Isozyme R andan anplified polymorphic DNA (RAPD), Cnde-
b last



