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ABSTRACT

To develop black lip pearl oyster(BLP oyster) egg-specific polyclonal
antibody and quantify reproductive effort, black lip pearl oyster, Pinctada
margaritifera was collected from Chuuk State, Federated State of Micronesia and P,
margaritifera eggs was purified. Biochemical composition of ripe eggs of P
margaritifera was similar to that observed in other marine bivalves. The total
proteins (45.5%) and lipids (21.5%) are the main components of eggs while ash
(11.5%) and carbohydrate (5.8%) are the low composition. To develop a specific
antibody against to P margaritifera egg protein, the homogenized extracts of BLP
oyster eggs were immunized to a New Zealand white rabbit during 8 weeks and
antiserum was purified 1 and 2 weeks after last immunization. Cross reactivity of
rabbit antiserum to other tissue proteins were removed using an immunoadsorbent
and then purified a specific IgG (anti-BLP oyster egg prtein specific 1gG) by
precipitation methods and dialysis. Western blotting showed that anti-BLP oyster egg
protein specific IgG reacted with egg proteins of about 270, 150, 100, 47, 44 and 23
kDa under reducing condition. For indirect Enzyme-linked immunosorbent assay
(ELISA), anti-BLP oyster egg protein specific IgG detected between 0. 07 — 20

ug/ml of BLP oyster egg protein.

iii
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6 species of marine bivalves egg proteins including P. margaritifera were
characterized by polyacrylamide gel electrophoresis (PAGE) under native and
denaturing condition, western blotting and indirect ELISA. As a result, one major
single band around 420 kDa under native PAGE was observed as a common protein
mn all bivalves while 1 or 2 minor bands also identified. On the other hand, it showed
the broad range protein patterns under denaturing condition. Western blotting using 6
species of marine bivalves egg proteins showed that anti-BLP oyster egg protein
specific 1gG only detected in black lip pearl oyster egg protein. In addition, we
investigated the specificity of anti-BLP oyster egg protein specific IgG against two
isolate of black lip pearl oysters collected from Chuuk State and Tahiti. There is no
difference between the geographical variations in egg protein of oysters.

Indirect-ELISA was optimized to measure reproductive effort using purified
anti-BLP oyster egg protein specific IgG. From the result, using egg protein mixed
with somatic tissue protein for standard preparation was the most reliable method
then using only egg protein to measure reproductive effort. The result suggested that
1000 times dilution sample extract as antigen with 3 pg/ml of anti-BLP oyster egg
IgG was optimum condition of indirect-ELISA.

In conclusion, a specific IgG against black lip pearl oyster egg protein was
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successfully developed and will therefore be used in the specific and sensitive
quantification of the reproductive effort in the Black lip pearl oyster. And also this
results could be supplied the basic information about reproductive biology in

bivalves.
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1. Introduction

s obF &'l AERH Feof AR dAoR AREHUY. old
S e AFE Aieks IAF20= Pinctada, Preria 0 FHdhs RS

XA, o] F 42 Pteriidae Fol| &3} Pteriidae ol EEtE JAFERI| =

radiate (Leach 1814), P. imbricate (Roding 1798)7} A3, ZZFE Ailsl= P

margaritifera (Linnaeus 1758)¢F F ¥ +5 AAbst= P maxima (Jameson 1932)7}

s

Rom, ol F=E du AW =& ofdd AWl #£XEE gttt (Southgate and
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Kang et al. 2005). WA FG A X9 o] Fwa f8f ATTEAANS T 239

B Beyol A A4HT ok AT % WA S BE /2AT
RHom ZAFEAN AFFRALE o}47] FHOR o) FolnX gu qlrt

(Kang et al. 2005).

Z <+ Pouvreau et al. (2000a, b) French Polynesia ol 443l S 72709

11 golq 5 g Apojoll dojup= Aoz A7 RBuslvh. 2t ojvjufFe
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il
=2
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o
o
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g
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oft
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=2

wEEol A a2 FEnt S HojM = o e Wl o¥es Ax

AT (Park and Choi 2004). 3tAIRF H 5o & @A digk 54 IAE 7,
FARGEaLSAY  (ELISA)E °l&sto] ofF 42®e] 4o AYF & = s
MeeAQl o R o)y LAHE WA & 5 om = (Crassostrea gigas),

VA2 (Ruditapes philippinarum), W27 (Saxidomus purpuratus) 2] ©] vl 3 7ol A
A AT (Choi et al. 1993, Kang et al. 2003, Park et al. 2003; 2004; 2006).
gk G e wjopd Al TAo A HrEA] Qs JYPoEA Wt

A= T T LaRAM, 253 HAFeEe] 27, AT, AFAIAE B

¢

A7 RAE I AIRE (Shafir et al. 1992, Hiramatsu and Hara 1996, Arukwe and Goksoyr
2003, Abbink and Flik 2007, Babin 2008, Amano et al. 2008, Tiu et al. 2009),

FHAFEsEANE H2Y DY Ao os|A FH= (C gigas), 7Vel¥] (Patinopecten
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yessoensis), Z7A 5 (Haliotis discus hannai)®] vitellin & 3. 38}8F= 222} A 5}sh4

EXo] B E%S ¥ (Osada et al. 1992, Suzuki et al. 1992, Matsumoto et al. 2003, Osada

)

et al. 2004, Matsumoto et al. 2008), X T2/ W T Ao st A= A3

2. Materials and Methods

2.1. Black lip pearl oyster sampling

S X527l (black lip pearl oyster, BLP oyster) & 590|421 &A|& A|Z}ts}7|

&l 2008 d 4 Y7 Federated State of Micronesia © € X3+ Chuuk State <&
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Fig. 1. Map showing the sampling area.
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2.2. Biochemical analysis of eggs
2.2.1. Total carbohydrate

7}
23}
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TR

1 490 nm 3}4-ol A
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=
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=
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=
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7}s

=

=

19t} (Taylor 1995).
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BCA protein assay kit (Pierce, 23227)
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=

& (mg/g Tissue Dry Weight, TDWT)
(egg powder)°ll 0.1 M NaOH
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37ColA 2 AlZE 9ESAIZT 3 6202 x g ol A 10 &3F FA 28t deds ME2E
FHol 3} th Western blotting 2} ELISA ¢} 72 #A4ol& & % 20 mg G =9

IxPBS §91& A7bslel Rieta zewt shlvlE #As @ F, AR

%,
ol
|

NS FH etk o] A5 S 96 well plate ol 25 ul & EF33 BCA S 200 pl &

o SFgold FREE ZAEAN. wwd B BAS 9@ REEAS BsA
(bovine serum albumin)E 50-1000 pg/ml FE=2 3|A3le] o] &35 a, HTEH9
i gk AR g we Ase) F odwd 3 (mgg TDWDZ

T3Stk (Lowry et al. 1951).

2.2.3. Total lipid
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Azx7)ollA eF &<t xSk chloroform & AAsITE Ao = (mg/g

TDWT)S A% A, 39 dish A9 2Fo] 2 -3+ th (Bligh and Dyer 1959).
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2.2.4. Ash

ol

AR °d SHAFEAN ¢ Y (egg powder) 100 mg = 15 ml 4]

J

A =7 @il muffle furnace A 450 C= 24 A &9 et} Ash o $h&F
(mg/g TDWT)> muffle furnace oAl E%-7] A, $9o =7}y FA o]z &}t

(AOAC 1980).

2.3. Preparation of antibody

2.3.1. Development of BLP oyster egg specific antibody

A W

-

Iy
o

of AHEd A M Hsl =

2]

e
o

=27

A

o

2 Bk (egg powder)S IxPBS &9o] o dwld FEIE 0.5 mgml Vb HES

3T #rlE SRAFZR) & dilE FEE 05 ml ¢ 22 %9 Freund's

M

complete adjuvant (FCA)E &33te] F | ml o I¥US FHsta, E7]9 5 T3t

|

45 eje] o] FAlalginh A W =rle] Eue N Qo AHste] o)

o

negative control = ©o]&3Flch 3 W 2 £ F 025 mgml o TUT g @A
0.5 ml 2} Freund's incomplete adjuvant (FIA)E &% =3135le] % 4 2t W3} st
(Table 1). W3} 3}= S Table 1 oA B nfe} o] A A7tg dofr 7]

93] test bleeding & 3}l FHS Fu]tg]
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Table 1. Immunization procedure. FCA: freund’s complete adjuvant, FIA: freund’s incomplete adjuvant.

Time Procedure Dose of antigen
1% day Control serum Test bleeding
1* day Fist injection 500 pg/ml egg protein + FCA
2 weeks 1¥ booster Test bleeding 250 pg/ml egg protein + FIA
4 weeks 2" booster Test bleeding 250 pg/ml egg protein + FIA
5 weeks 3" booster 250 pg/ml egg protein + FIA
7 weeks 4™ booster 250 pg/ml egg protein + FIA
8 weeks 1* bleeding Bleeding
9 weeks 2" bleeding Bleeding

16
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2.3.2. Antibody titration
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(RBC, Red blood cells)S #2353} 0t} &
AHEE7] 918 1xPBS &lel HFEE7F 1%7F HEE &SItk 1% RBC el
formalin < 8%7} HE= HA7lsle]l 37CoA 20 AP ZoF e A =
ot st st3it) o] ¥ formalin ©] *12]%¥ 1% RBC ¢} 0.05 mg/ml tannic acid & 1:1 =

HolFol HdTE mdsidr. =Pe HAAT FU BAZ 17z L

FH A S v Y E7)oA West 3gdo A A3k negative control I E test

bleeding &S 100 ¥} & A3}aL, 56ColA 30 &3t EABE 3] complement &

of

H] g4 3l 31T} o] 3 96-well plate o &S 2 vl 345U 2 vl A H 96-

ja}

well palte o "2 ZEAE 3 HITES 10 pl ¥ BF54aL 3 A T SHNSS
Hol A 7= AAEI T (Fig 2). Y WY 85 F AFAT FAoNA 1:1600 <

A A7ke FASRa (Fig. 3), ool FAE FESL 7wl 2A dhE 100
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Formalin treated 1%
Red blood cells in <::] 0.05mg/ml tannic acid
PBS

Washing 3 times
Spin down {1,500 rpm, 10min}

Room temperature E ® o 0.5 mgiml egg protein
10min incubation ® e

Washing 2 times

. \V;
= Y

2 fold dilutio \ , \ '
Added 10 ul
each wells Seru m or Antibody

ﬁ’*&ﬁﬁ

Fig. 2. Illustration of haemagglutination test.
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Titer 1:100 1:400 1:1600 1:6400 1:25600 1:102400

Fig. 3. Result of haemagglutination test. A: control rabbit serum, B: rabbit antiserum after 8 weeks.

19

Collection @ jeju



2.3.3. Removing the cross-reactivity
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dialysis tubing & ©]-&3to stF &< FAStY] oG H2lE "o EE 1gG &

wA A7HA YE Basisit

2.3.4. Antibody specificity and sensitivity

2.3.4.1. Western blotting

A

HA

Jm

o]

o,

S gelsly] Yste], FFHI WAL AA =

(e

o

IgG & western blotting & ©]-83l &ttt S5 & +E (egg powder)d}

dlo
jri

71EF 22 &2 (foot, gill, mantle, muscle, digestive gland, testis)= 1xPBS ol ¢ Z-&

Baste]l A5NS FHala vld w7l 02 popl 7F HEE 31X )

put?

FEEES 47 10 pl A E539 10% SDS-PAGE (sodium dodecyl sulfate-
polyacrylamide gel electrophoresis)E 3}Slth. w2l¥ A S PVDF (polyvinylidene
fluoride) membrane (PIERCE, 88114)°l 20 V oAl 1 AlZF 30 & 59 transfer 3} T
Transfer ¥ membrane < 5% skim milk in TBS-T (tris buffered saline solution containing
tween 20)%= 1 A]ZF &9t blocking SFSITEl. 1 2k A= st ST
gl Ao Eo]x el FAE 1:1000 &2 5% skim milk in TBS-T ol &2 &}o] (w2}
AA Aels 3G 1:5000 o2 3|28t FATH 2 A7 59k ¥FS A7 th TBS-
T 2 15 &4 3 =g A& 3+ & washing buffer (TBS-T)oll 2 %} & (goat anti-Rabbit
IgG HRP, KOMA)E 1:3000 & 34&te] 1 A7k H<F wk$ A|Z v TBS-T =

15 &4 3 xF# A& 3 & peroxidase ¢} luminol = 1:1 & 4©] membrane °l &+

HN

ol
)
Hz

N

9= Wk A|ASE F oA ECL WHSS 30 2 HAo® 3

A
o~
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2.3.4.2. Indirect enzyme-linked immunosorbent assay (ELISA)

T A Z2F FEFE 20 ugml E 2 vl FAeEte] I dwlE 2 ARE-EST
My g A S polystyrene 96-well ELISA microplate ©] 100 ul 2 & 3
4 C A over night 8} kg A]7] 3L, microplate autowasher & ©]-&3}o] PBS-T =
A4Sk 1% BSA in PBS-T & 150 wl €3 1 AJZF &<k blocking < 3F¢lar, 7}

AT WRler AFHE 12k FAE T FA| 63 pg/ml (LAHHES A

—~
a7

A= 128 pgml 522 A AFHE 100 ul B BT 1 AIZE vESA] A
M2 = 2 A Z 1 pg/ml goat anti-rabbit IgG alkaline phosphatase-conjugated E 100
pul A EFEkal 1 AIRE RESAIZTE 7] -2 ponitrophenylphosphate  (pNPP)E

I Aok o 22 AL-g3lo] 405 nm ol A SH =S =A%
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%, PBS-T & 5 ¥3F Al23la, 5% BSA in PBS-T (blocking buffer)® 1 A3t A%

blocking 3+t ©] 3, PBS-T & 10 &4 3 xtd| A2 i} /e S5z

Hl

Gl de)] Eo]Zl A E blocking buffer © 1:100 &2 3|Asto] 1 2k A
4CNA over night &= HE-g A|ZIT} Negative control ol = 1 2} @A 7} gl blocking
buffer &} WH-& A|AFAT 1 2} FAE 22 A &g =5 PBS-T = 10 &4 3 3
M g+ 2 fluorescein isothiocyanate (FITC)-conjugated goat antibody to rabbit IgG &
blocking buffer o 1:400 ©.= 3|43} 1 A|ZF 5t ¥Eg AlZth PBS-T & 10 &4
3 3] MlAES = 50% glycerol 2 mounting SFSITE o] & FFHAW Y sl A HF

sttt

2.4. Comparison of egg specific protein with other bivalve species

2.4.1. Electrophoresis

0527 o wwde] PAH 549 de ousR o ¢ wulo
zt= ®AA EAS 5% native electrophoresis ¢+ 10% SDS-PAGE & ©|-&3}9]
Hlaste] HoTh olE 3 ST & +Ey FE (C gigas), W=
(Crassostrea ariakensis), 7}*|& (Saccostrea kegaki), S| (Mytilus edulis), VA2 (R.
philippinarum)®] & 23S 2+t 20 mg A 54 $, protease inhibitor 91 PMSF

(phenylmethylsulfonyl fluoride)”} 1 mM *3%t¥ 1 ml 9] PBS & 78t Fith

M

vortex & ©]-&3te] & walHo] FEHA Fol SojrhAl g F, 10 2P 25T
vafste] #43F ATh o] T 6202 x g 4TolA 10 B3F QAR ey FFAS

# 3} th. BCA protein assay kit (Pierce, 23227)E ©]-8-3fo] whild AHgFS shar, 747+
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western blotting = A A8} T) Al &
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-

b, 1A gz EE sdEx

7

::‘4

3}

) H

AE 1:5000 © 2 845te] 4T A over night 3F¢] ¥
anti-rabbit 1gG HRP, KOMA)E 1:3000 o= 3]43e] %

A7,
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2.4.3. Indirect-ELISA
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2.5. Measurement of reproductive effort using indirect-ELISA
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e
L
z,
S
off
fllo
R
El
—orll
2
=
2
oft
i‘—l‘z
it
ol
R
N
N
=
e

AR =
GAE 3.5 ug/ml, 2.3 pg/ml = ©
upA| ko 2 2 2} A2 goat anti-rabbit IgG alkaline phosphatase-conjugated & 1 pg/ml

FEZ A9e A Aagae 919 gt

3. Result
3.1. Biochemical composition of P. margaritifera eggs

SXFzNe At 2dd BAF A RS A O AA FAYES
JEHo R o]Fo] HIl (Fig. 4), ol & A7+ Hit 54.77 um (48.0 ~ 60.5 u
m, N=1)1oH, o]= AEA|7]o] Ao X & 7|l it 48.65 um Ett &
Abo] =T} (33.8 ~58.2 um, N=11).

A @ & S awnd ggE, AW W F7)d 32 Table 2 9

hshE, 7]4 9

a)

o TAsol ATk GulAL 40-51%¢) &S XL g1g1ow, IxPBS o

o] F£8A dlAn BAERAS o 30-41%9] H &S e B3 E S 4.7%,
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Fig. 4. Egg purification was performed from ripe BLP oyster. A, anatomy of ripe BLP oyster, Ad: adductor muscle, Go: gonad, M: mantle, B,

purified eggs, C, histology of ripe ovary, scale bar: 100 pm.
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Table 2. Biochemical composition of black lip pearl oyster, P. margaritifera eggs.

Total protein Total carbohydrate Total lipid Total ash
Percentage (mean, %) 45.5 5.8 21.5 11.5
Range (%) 40 - 51 4-7 20-22 11-12
28
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3.2. Specificity and sensitivity of the black lip pearl oyster egg specific IgG

= T
T

SFal wkA] 9} boosting 1

A A]

4 24| boosting (2, 4, 5 T 7)==

<
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o
.do

N
‘_ﬂ
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"o

\_Jﬁmo

wdd 4

19tk (Table 1).

d|

& 2

3
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g

ojn

"0

O
il

9

‘_Jﬂmo

g

K

A}t (Fig. 3). ¥49

A 477 B3

)

g o ZHE 1:1600 2

Ko
=

}o]  western blotting

°]-&3%

o] YE}SEAIRE (Fig. 5a and Fig. 6a),

[e)
Elarss

SED

3}

—~

JEE

il

A

A#E el (Fig. 5b and Fig. 6b).

A3}

)=
24

indirect-ELISA

=3 A%

=
—a

of 0.07 - 20 pg/ml

5
T

W ApEg A A

T} (Fig. 6b).
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E=
T
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50

37 __ .

A B

Fig. 5. Specificity of BLP oyster egg protein specific antibody was confirmed by western blotting. A, antiserum used as primary antibody (1:5000)

was weakly bound with other tissue proteins, B, purified 1gG used as primary antibody (1:1000) was bound only BLP oyster egg protein, (1), BLP
oyster eggs extract, (2), molecular weight marker, (3), BLP oyster somatic tissue extract, (4), BLP oyster digestive gland extract, (6), BLP oyster

male gonad extract.
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y=0.5781x%%%
R? = 0.9969

y =-0.0002x + 0.0033

R? = 0.0175
B L L T
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Protein concentration (ug/mil)

Fig. 6. Sensitivity of BLP oyster egg specific antibody was confirmed by indirect-ELISA. A, antiserum used as primary antibody (12.8 pg/ml) was
weakly bound with male somatic tissue extract (pink trendline), B, purified IgG used as primary antibody (6.3 pg/ml) was could be detected 0.07-20

pg/ml of BLP oyster egg protein, Blue trendline, antibody reacted with BLP oyster eggs extract, Pink trendline, antibody reacted with BLP oyster




Fig. 7. Localization of egg specific protein using anti-BLP oyster egg specific IgG on ripe ovary by immunofluorescence assay. A, control, primary

antibody was absent, B, immunofluorescence assay: primary antibody was used anti-BLP oyster egg specific IgG (1:100) for 1 hr.
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3.3. Characterization of the P. margaritifera egg specific protein
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!
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E
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o] g1¥ At (Fig. 9).

=
=

2 subunit

A8 A7 A o

Al A 47 2 39 kDa 9] F+ 709] major band 7} 2=
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17] 913l western blotting ©-

western blotting 2 Z}ol| A 3= (C.
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1519t} (Fig. 10).
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Fig. 8. Characterization of marine bivalves egg proteins under native PAGE. (1), molecular weight marker, ), P. margaritifera eggs extract, 3, C.

gigas eggs extract, @), C. ariakensis eggs extract, 5, S. kegaki eggs extract, ®, M. edulis eggs extract, @), R. philippinarum eggs extract.
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D @ 0 @ 6 6 © O @ 0 @ & ® O

Fig. 9. Characterization of marine bivalves egg proteins under denatured SDS-PAGE. A, non-reducing condition, B, reducing condition, (1,
molecular weight marker, @), P. margaritifera eggs extract, ), C. gigas eggs extract, @), C. ariakensis eggs extract, &), S. kegaki eggs extract, (6,

M. edulis eggs extract, @), R. philippinarum eggs extract.
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Fig. 10. Characterization of marine bivalves egg proteins by western blotting. Anti-BLP oyster egg specific IgG (1:5000) was used as primary

antibody and 6 species of egg proteins (0.2 pg/pl) was used as antigen. A, non-reducing condition, B, reducing condition, (1), molecular weight
marker, 2, P. margaritifera eggs extract, 3, C. gigas eggs extract, @), C. ariakensis eggs extract, &), S. kegaki eggs extract, ®), M. edulis eggs

extract, @), R. philippinarum eggs extract.
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3.4. Optimization of indirect-ELISA

Sol4el FAE oldtel indirect-ELISA o HF HYS Fobmgirh WA,

o
d
In
N
o

TS 4o 4709 sample & THE S S W(GSI sample), Al 2% GSI sample & Z}7F &

v

2o o] 3 mg, 10 mg, 20 mg, 30 mg ©I%iTh ©] GSI sample ¢ Al 4%

Gl B2 85,664 pg/ml, 316.0 pg/ml, 670.182 pg/ml, 1049.364 pg/ml = YEFRTEH
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z9Q
32
£

6
wh2kA] GSI sample ©] indirect-ELISA oA A &el A A o] %=X GSI sample, anti-
BLP oyster egg IgG ¢ =& T4 stof gRlsllth EFEE 24 1xPBS &0
EANFZN 4 BHRS Ho] dwld FEE 20 ugml 2 WS 2 w345
o] 83k, 1 A¥ 03 ~ 5 pgml o] FFA AFE (R 099172 =1 T EE

S 4 Ak AN Figo 11 oA ®%o| standard curve & ©] &3] Al4kE GSI
s

GSI sample < 500 ®} 3]Aste] 39 whalA R A8 9S

A= A
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Fig. 11. Result of test to establish optimal condition using Indirect-ELISA. A, anti-BLP oyster egg specific IgG (3.5 pg/ml) was used as primary
antibody, B, anti-BLP oyster egg specific IgG (2.3 ung/ml) was used as primary antibody, GSI line, reliable egg protein, 100, 500, 1000, 2000, egg

protein dilution factor.
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4. Discussion

4.1. Biochemical properties of P. margaritifera eggs

oo,

tgol 713

of Aol FXFx| L] Asisty AL wwd
Eow (Hit 455%), AL (B 215%), TUIE (B 115%), SFSE @
58%) A E2 YUEET SXF2 4o Astehd 2AHIE T itk o]l
ool Ayststa x/guH| ek HlaLste] Table 3 o YERIATE SHF 2] de] A
2= v olvidF <o Asiehy xAduH|el o] ddido] JHY Wal A,
sl Eo] A9 djelS BTt WSk o| £33 M mercenaria & 2ol A%
o 40%, A 14%, SdkE 8% RIS UE= e Rarl Ha
(Lee and Heffernan 1991), 7270 (S. purpuratus)®] <] 749 ©uld 37.44%, A|x:
11.4%, B53E 10.83%2] FAHE Bt (Park et al. 2005). T3, diAg=
(Crassostrea virginica)®] 22| As}shd AR = @A 50%, AW 21%, @53t
9%= (Lee and Heffernan 1991), & (C. gigas) 29 A5 @A 41%, AW 25.5%,
T35 11.7%% (Kang et al. 2003), 4= (C. ariakensis) &2 7495 A 51.1%,

A9 24.1%, B38kE 5.3%= (Kim et al. in preparation) Zt7} H.31% T}
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Table 3. Biochemical properties and dry weight of 7 species of marine bivalves eggs.

Species Location \]::vgegigg(}lll‘;y(ng) pfgtgfn Total ca(rol/)o())hydrate Fﬂ;ﬁ; Author

(%) (%o)
Mercenaria mercenaria Georgia, USA 51 40 8 14  Lee and Heffernan (1991)
Saxidomus purpuratus Geoje, Korea 95 37.44 10.83 11.4  Park et al. (2005)
Ruditapes philippinarum Gomso Bay, Korea 22 41 - - Park and Choi (2004)
Crassostrea virginica Georgia, USA 12 50 9 21  Lee and Heffernan (1991)
C. gigas Goseong Bay, Korea 13 41 11.7 25.5 Kanget al. (2003)
C. ariakensis Seomjin River, Korea 14 J'14 5.3 24.1  Kim et al. In preparation
P. margaritifera Chuuk Lagoon, 13.41 45.5 5.8 21.5  Present study

Micronesia
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4.2. Specificity and sensitivity of egg specific antibody
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Table 4. Comparison of sensitivity with other 6 species egg specific antibodies in indirect-ELISA.

Species Range (ng/ml) Author
Crassostrea virginica 0.2~10 Choi et al. 1993
Crassostrea gigas 0.01~0.3 Kang et al. 2003
Saxidomus purpuratus 0.078 Park et al. 2003
Ruditapes philippinarum 0.23~15 Park and Choi 2004
Crassostrea ariakensis 0.2~10 Kim et al. in preparation
Pinctada margaritifera 0.07 ~ 20 Present study
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A o e e

71 A3}, native PAGE oA 52 °F 420 kDa =17]9]

=2 Yedl o (Fig 8. lane 2), /d A7} <A 3}

Of“#

2 western blotting ol A 2} 270, 150, 100, 47, 44, 23 kDa 2] A}

U

E}FStt) (Fig. 5b and Fig. 10b). 3%+ native PAGE & ©]-& 3t

Ay F= (C gigas), d= (C. ariakensis), 7FA= (S. kegaki), WA (R

0]

Zk Q)

philippinarum)¥} 543 X9 420 kDa A7]e] ME=E zZka1 QA3 (Fig. 8), 6 712

Ak ol mj I F <& vl A o] SDS-PAGE reducing condition o] 4] = 47, 39 kDa ©] ] o] 4]
M=ol A= Y &tk (Fig 9b). a4t olwfs)Fo o il oiel AGE Table
5l gelste] JER AT
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Table 5. Comparison of molecular weight with other 8 species of marine bivalves egg proteins.

Species Molecular weight (kDa) Author Methods
C. gigas 105, 85, 66, 64, 60, 45, 41 Suzuki et al. 1992 Western blotting
C. ariakensis 150, 120, 95, 90, 82, 55 Kim et al. in preparation Western blotting

Non-reducing condition : 260, 240, 90, 85, 53, 48, 42, 32

C. ariakensis Reducing condition : 70, 73, 48, 45, 35, 30 Mausumi and Choi in preparation SDS-PAGE

C. virginica 76, 56, 50, 48, 18, 17 Lee and Heffernan 1991 SDS-PAGE

P, yessoensis 270, 60, 30 Osada et al. 1992 SDS-PAGE
Non-reducing condition : 163, 95

S purpuratus Reducing condition : 247, 200, 99, 91, 54, 47 Parig 003 SDS-PAGE

M. mercenaria 98, 87, 68, 60, 56, 36, 19 Lee and Heffernan 1991 SDS-PAGE

e Non-reducing condition : 475, 84, 40 .

R. pilippinarum Reducing condition : 330, 96, 64, 50, 31 Park and Choi 2004 SDS-PAGE

Native PAGE : 420 Native PAGE

P. margaritifera Non-reducing condition : 270, 140, 95, 50, 37, 24 Present study

Reducing condition : 270, 150, 100, 47, 44, 23 Western blotting
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Suzuki et al (1992)> %= (C. gigas)©] female specific protein ©] =AF5Fo] 500
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4.4. Optimization of indirect-ELISA
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5. Conclusion
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