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Monoclonal antibodies (MAbs) specific to subunits of yolk proteins, vitellin (in ovary) and
vitellogenin (in haemolymph), of the giant tiger prawn Penaeus monodon Were generated using
ovarian extract from gravid ovaries either native or denatured forms as immunogens. These
antibodies were used for molecular characterization of vitellin and vitellogenin in this prawn species.
Vitellin in ovary first appears as 74 and 200 kD proteins. Durinog maturation processes the 200 kD
protein is cleaved to generate 104 and 83 kD proteins, then the 104 kD is further cleaved into 58 and
45 kD proteins while the modification of the 74 kD protein was not observed. In haemolymph,
vitel(}ogenig appears as 200, 104, 83, and 74 kD proteins, whereas the 58 and 45 kD proteins were
not detected.

Indirect immunoperoxidase competitive ELISA using monoclonal antibodies SEecific 0
vitellin and vitellogenin was applied for determination of vitellogenin levels in haemolymph in order
to establish the relationship of vitellogenin fluctuations in" the haemolymloh during ovarian
development. Durin% ovarian dev_eIoFment of J)rawns induced by bilateral eye-ablation, the
correlation between haemolymph vitellogenin and gonado-somatic index (or ovarian index = Ol)
was not clearly demonstrated, due to the high variation of ovarian index and haemolymph
vitellogenin levels at each stage of ovarian development among individual prawn. However, the
relationship hetween haemolymph vitellogenin levels and stage of ovarian development are highly
correlated especially when individual prawn was used throughout the process of ovarian
development. The vitellogenin levels . haemolymph was undetectable during resting stage, then
sharply elevated when ovary began to develop and remained at high levels during developing to npe
stages, and fallen down to low levels before sL)awnmg and spent stages.

The results from injection of eyestalk extract into prawn with developing ovary induced by
bilateral eye-ablation revealed that haemolymph vitellogenin levels elevated sharpIY within 2 hr,
reached the maximal levels and remained unchange during 4-10 hr, and slightly declined at 24 hr.
These responses were directI?/ proportional to the injected amount of the eyestalk extract. The
elevation of haemolymlph vitellogenin levels after the injection of eyestalk extract may be the result
of desorption of vitellin from the oocyte during the degeneration induced by gonad inhibiting
hormone (GIH) which is similar to that occur in intact prawns after they were reared in calptivity.
Therefore, it is fossmle to determine the GIH ach(tjy by determining the alteration of vitellogenin

S

levels during 4-10 hr after the application of the tested samples.
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maﬁﬁammaﬁﬁnmq@f ...................

2542 AHNATANNANTEAUINIININT 7 e S,

anedlaTaanansenUInedu %9 BRI~



ACKNOWLEDGMENT

First I would like to express my sincere gratitude and deep appreciation to
my major advisor  Professor Dr. Piamsak Menasveta, co-advisors : Associate
Professor Dr. Paisam Sithigomgul, and Associate Professor Nitaya Thammapalerd,
for their unfailing availability whenever problems arose during all the time of the
course which make work possible. Their wise guidance in the way of learning will
always be grateful.

My special thanks to my committees, Dr. Suphichai Tangjaitrong, Associate
Professor Dr. Somkiat Piyatiratitivorakul, Assistant Professor Dr. Orawan Satayalai
and Professor Dr. Uthairat Na-nakhron, for their constructive criticisms on and
corrections of my thesis.

My special thanks and deep appreciation to Dr. Parin Chaivisuthangura for
his great contribution editing of my thesis.

| would like to thank Department of Microbiology and Immunology, Faculty
of Tropical Medicine, Mahidol University and Department of Biology, Faculty of
Science, Chulalongkom University for providing the tissue culture facilities during
the first two years. And Department of Biology, Faculty of Science, Srinakharinwirot
University for providing all instruments for my research.

| would like to thank Mr. Uthai Panchang for his kind warmest friendship
help in providing prawns and place for my experiments.

My additional thanks goes to Assistant Professor Dr. Weerawan
Sithigomgul and all other members of laboratory at Department of Biology, Faculty
of Science, Srinakharinwirot University, Prasammit : Nuchanath Kasemwong,
Nanthika Panchan, Duangjai Ngamsom and Piyanart Kiatsomchai for actually helping
me during moments of worrisome and depression and especially Panee
Chaksangchaichot for her uncountable helps and cheerfulness.

| would like to thank the Thailand Research Fund (TRF) under supervision
of Professor Dr. Piamsak Menasveta for the scholarship through the first three years
of my course work, and National Center for Genetic Engineering and Biotechnology
(BIOTEC) for supporting this project to Associate Dr. Paisam Sithigomgul.

Finally, 1 reserved a special thank to my family especially my parent for
their permanent love, kindness, supports, encouragement and understanding.



vii

CONTENTS
Page
ADSEFACE IN TRALvvvvvvecisisesssissssssssssss s, \
ADSEIACE IN ENQGHSN...cciivvvrsvrvssssressssssssssssssssssssssssssssssssssssssssssssssssssssinss V
ACKNOWIBAGEMENL.......oooccvvvecsissesssissssssssssssssisssssssisssssssssssssssssssssssssssssissen Vi
LiSt OF TaDIS..ovvvvcciiivvessssissreesssssssssssssssss s IX
LISt OF FIQUIBS..ovvvcevvvecssssssssssssssssnssssssnsssssssisssssssssssssssssssssssssssssssssssssssssssnes Xi
CHAPTERS
L INEFOAUCHION....ovvcvvvvrsvvvsssvsrssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 1
2. Literature
Biology of Penaeus monodon Fabricius, 1798 .........cwmvvesssissnsssiinnn 6
MOTPNOIOQY .occivversivirntssimsssesisssssssssssssssssssssssssssssssssssssssssssssseses 6
External morphology of reproductive SYStEM.........cccvveesevrvessssssssssns 8
Ovarian deVelOPMENL........coccimvmivrmissssssssssssssssesssmsssssssisssssssnisees 9
O 00BNESIS. .vvvrrssvvsvessssssssssissssstisssssssissssssssssssssssssssssssssssssssssssssssssesns 10
Characterization of vitellin and vitellogenin in decapod crustacean....... 14
|dentification of GIH and GIH @SS8Y....vvvveerrrrmssmsrmssmssssssmsssssssssssssssenss 20
3. Monoclonal antibodies production specific to vitellin and
vitellogenin of giant tiger prawn Penaeus monodon
INEFOAUCKION....vvvvvvvvrssvvrrssssrsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 21
Materials and MethOdS.........ccvvvrvvmsmmmmssssmssmsssssmssssssssssssssssssssssssess 28
RESUIS...vvvecvvvvvrisrsssssssssssssssssssisssssssisssssssmsssssssssssssssssssssssssssssssssnes 39
DISCUSSION.c.vvvvvsvvvvssrvnssssssmssnssssssssssssssssssssssssssssssssssssssssssssssssssssssess 504

4, Characterization of vitellin and vitellogenin of giant
tiger prawn Penaeus monodon using monoclonal
antibodies specific to vitellin subunits
INEFOAUCKION....ovvvvvvvrsssvvrsssnssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssses 53
Materials and Methods..........ccvvemvvmsmmvmssmmsmssmssssssmsssssssssssssssssssssns b4



CONTENTS (Cont.)
Page

RESUILS...vvvvvssvvvvsssssvssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 59

DISCUSSION .ovvvvvvvrsssvvvssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssens 10
5. The assessment of gonad inhibiting hormone levels in the giant

Penaeus monodon

INEFOAUCKION....vvvvvvvvssvvvssnsrnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssees 5

Materials and MethodS........cvvvvumvmmmmrmsmssmsmssssssmsssssssssssssssssssssssseens 16

RESUIES o vvvvvsvvvrsssssnsssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 19

DISCUSSION .ovvvvvvvvsssvvsssssvssssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssses 89
0. SUMMANY .ccuuvvvrvvvvvvrmsssssssisssssismmsssssssimsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 94
RETBIBNCES...ovvvsveererseeansd el odomnisszasississsssbressissessssssessssssssssssassssssssssssssssssees 97
Appendices

Appendix A : Original data from experiment in chapter V ... 108

Appendix B : Buffer and reagent preparation............eevsmmsssnns 115

Appendix ¢ : Reagent preparation for hybridoma production............... 116

Appendix D : Buffer and solution for PAGE, SDS-PAGE

and Western Dot @analysis.........cvvveevvnsssnssesssnnnn 118
Appendix E : Buffers and solution for enzyme-linked
immunosorbent assay (ELISA).....vvversssssssinnn 124

Appendix F : Reagent for determination of isotypes and subisotypes
of monoclonal antibodies Using antibody Captured
0N anti-1g ANtINOTIES........ococrvvvrserrresssissesssnssesssisssssens 125
BIOGIAPNY .ovvvccvvvverssssssssssssssssssssssssss s s 126



List of Tables

Table

21

2.2

3.1

3.2

41

42

43

5.1

5.2

Molecular mass of vitellin and vitellogenin subunits reported

N decapod CruStaCeaAN SPECIES.......vvummvvvresisserssmsssesssisssssssssssssssssssssssenss

Vitellogenesis or gonad inhibiting hormone (VIH or GIH) reported

I decapod CrUStaCeAN SPECIES.......vvumvvvrrsissmsssisssesssmsssssssssssssssssssssenss

Characterization of monoclonal antibodies specific to vitellin and
vitellogenin, and range of vitellin concentrations that can be detected

by the monoclonal antibodies on competitive ELISA ...

Molecular mass of vitellin subunits for six penagid

SIFIM SPECIES vvvesvvvvvsivsseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses

Specificity of monoclonal antibodies tested by dot-blot
and Western blot analyses obtained from this study (b) and

compared t0 Previous StUAY (8) ........ccccvimmmseimmssssmmsmsssmsssssimsssssmissssnns

Vitellin subunits found in individual prawn at various stages

0f ovarian deVEIOPMENT ...

Molecular mass of vitellin and vitellogenin subunits reported

N SiX penaeid SFMP SPECIES ..vvvvvvevvvvessissensmsssssssssssssssssssssssssssseens

Haemolymph vitellogenin concentrations and ovarian index

of P. monodon at various stages of ovarian development..............unnn.

Comparison of three different methods for determination

OF GIH ACHIVITY ovooovvvvccsvesssissssssssssssnssssssssssssssssssssssssssssssssssssisses

Page



List of Tables (Cont)
Table Page

1A The accuracy of competitive ELISA for determination of
vitellogenin contentin 2 haemolymph SaMPIES.......cc.ccvecvvrcessvnessssssnssnn 108

2A  Haemolymph vitellogenin levels of individual p. monodon
at various stagesof ovarian developMENt...........covvvevsivvmsssssesssnsssessens 109

3 A The haemolymph vitellogenin levels after eye ablation in p. monodon.... 112

4A  Alteration of haemolymph vitellogenin levels in eye-ablated p. monodon
after injection with 300 pi saline/prawn at 2-24 hr.....cccvvevvsvvnssnssnsns 113

A Alteration of haemolymph vitellogenin levels in eye-ablated p. monodon
after injection with extract from 3 eyestalks/prawn at 2-24 N1 ... 113

6A Alteration of haemolymph vitellogenin levels in eye-ablated p. monodon
after injection with extract from 2, 1and 1/2 eyestalks/prawn
2t 2-10 Ar........ AM2ANDIAUHMAIAMNEDA L concrrrmscsnersmmmmmsessanns 114

ID Preparation of separating gel and Stacking gel.........ovverseivvsssiissssssiinnns 120



Figure Page
2.1 The giant tiger prawn, Penaeus M on0d0N mvrmmmsmmmsmsmmsmsmsssssssssssssnen 1
2.2 Lateral view of giant tiger prawn, Penaeus monodon ...mmmmmrmsmssnns 1
2.3 External genitalia of male, petasma and female, thelycum

OF PENABUS MONOUON ccvvvvrvvrssrvvrsssmsmssssmssssssssmssssssssssssssssssssssssssssssssssssssssssses 8
3.1 Diagram of hybridoma production . 33
3.2 Diagram of ELISA forscreening method. . 34
3.3 Diagram of dot-blotting for screening method . esrmsssssinnsnnn 35
3.4 Diagram of Western blot analysis for characterization

0fmonoclonal ANtIDOUIES ...t 36
35 Diagram of competitive ELISA for determination of

haemolymphviteHogenin [V E S s 37
3.6 Diagram of sandwich ELISA for determination of antibody

1SOLYPE ANA SUDISOLY PO . mmvrrrsmvrrmssssssmssssmssssssssssssssssssssssssssssssssssssssnes 38
3.7 Double immunodiffusion of five mouse anti-vitellin antisera

against p. monodon ovarian extract (0), and male (M)

and female (F) haemolymph v 42
3.8 Screening results of monoclonal antibodies by dot-blot.....vvrssirninn 43

Listof Figures



Listof Figures (Cont.)

Figure

3.9

3.10

311

3.12

41

4.2

43

4.4

4.5

PAGE and immunoblot analysis of p. monodon ovarian extract ...

SDS-PAGE and immunoblot analysis of p. monodon ovarian extract,

female haemolymph and male haemolymph s

SDS-PAGE and immunoblot analysis of isolated proteins from;
PAGE-glycolipoprotein band, immunoprécipitation of ovarian extract

and immunoprécipitation of female haemolymph oo

Competitive ELISA of PMV-11 (1), 15 (2), 22 (3) and 64 (4)
monoclonal antibodies with various antigens; ovarian extract,

female haemolymph, and male haemolymph v

Screening results of 20 monoclonal antibodies by dot-blot

against native and denatured antigens ...,

Screening results of monoclonal antibodies by dot-hlot

against each vitellin subunit and the oocyte specific protein ...

PAGE and immunoblot analysis of p. monodon ovarian extract ...

SDS-PAGE and immunoblot analysis of p. monodon ovarian extract

and female hAEMOIYMPN oo

SDS-PAGE and immunoblot analysis of p. monodon ovarian extract

prepared from different stages of developmeNt ...

Xii



Xl

List of Figures (Cont.)
Figure Page

5.1 Validation of specificity and sensitivity of competitive ELISA for
determination of vitellogenin using combination of four monoclonal
antibodies specific to each Vitellin SUDUNIES ..vvvrvvvsvvssrmssrnssrssssssssssssssssnns 81

5.2 Haemolymph vitellogenin levels from individual prawn at
different stages of ovarian development were compared
WIth OVAITAN TNAEX covrvvvsvvsivsssvvssssnstosssssstssssssssssssssssssssssssssssssssssssssssssssssssnen 82

53 Comparison of average ovarian index and haemolymph vitellogenin
levels at different stages of ovarian development. ... 83

54 The relationship between haemolymph vitellogenin levels and ovarian
development indicated by time after eye-ablation.....vrnsssrnsnnnn 84

55 Alteration of haemolymph vitellogenin levels during 0to 24 hr after
injection of eyestalk extract (3 eyestalks/prawn) or SAlINE .....vvvcvvcvssrvn 85

5.6 Alteration of haemolymph vitellogenin levels during 0to 10 hrs
after injection of various doses of eyestalk extract or Saling ... 86

5.7 Alteration of haemolymph vitellogenin levels at 4 hr after
injection of various doses of eyestalk extract or SaliNe....mmrrsrrvsssnnn 87



	Cover (Thai)


	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



