
 viii

Contents

Page

Contents  viii

List of Tables    ix

List of Figures     x

List of Abbreviations and Symbols   xii

Chapter

1. Introduction      1

    Review of Literatures      4

    Objectives    33

2. Materials and Methods    34

    Materials    34

    Methods    39

3. Results    54

4. Discussion  108

5. Conclusions                119

Reference  121

Appendix  136

Vitae  143





x

List of Figures

Figure                    Page

  1 Cell surface lectin�carbohydrate interactions   9

  2 Molecular structures and biological activities of the collectins (MBP and conglutinin) 12

  3 Binding of lectins to foreign cells 16

  4 Lateral view of the external morphology of the penaeid shrimp 17

  5 Schematic of a typical penaeid shrimp life cycle 18

  6 The view observed by hatchery operators when female broodstocks are graded for

     ovarian development by torchlight 19

  7 Penaeus merguiensis or banana shrimp 21

  8 Simplified overview of the most important defense factors of decapod crustaceans 25

  9 Purification of lectin from the hemolymph by affinity chromatography on  Fetuin-

      agarose column 56

10 Purification of high HA fractions from the Fetuin-agarose column on FPLC

      Superose 12 HR column 57

11 Nondenaturing gradient PAGE of lectin at each purification step 58

12 SDS-PAGE of purified lectin on a 6-18% gradient gel 60

13 Characterization of purified lectin staining for carbohydrate moiety 61

14 Two-dimensional electrophoretic analysis of purified lectin 62

15 HPAEC-PAD elution profile of monosaccharide standards 65

16 HPAEC-PAD profile of purified lectin 66

17 RP-HPLC elution profile of salic acid standards (A) and purified lectin (B) 69

18 Deglycosylation of purified lectin by PNGaseF 71

19 Chemical deglycosylation of purified lectin by TFMS 72

20 Affinity blot analysis of purified lectin 74

21 Western blot analysis of partially purified lectin 75

22 Dot blot analysis of purified lectin 78

23 Western blot analysis of purified lectin in native form 79



xi

List of Figures (Continued)

Figure                    Page

24 Western blot analysis of purified lectin in denatured form 80

25 Dot blot analysis of hemolmph proteins from some crustaceans 81

26 Effect of anti-lectin antibody concentration on ELISA 83

27 Effect of 2
o
Ab concentration on ELISA 84

28 Effect of OPD concentration on ELISA 85

29 Effect of H2O2 concentration on ELISA 86

30 Effect of reaction time of peroxidase on ELISA 87

31 ELISA standard curve of purified lectin 89

32 Sensitivity of ELISA for quantifying purified lectin 90

33 Dose-response titration of lectin in the hemolymph using ELISA 91

34 Agglutination of purified lectin against three species of Vibrio 93

35 ELISA quantification of lectin levels in the hemolymph of shrimps injected by

     saline 96

36 ELISA quantification of lectin levels in the hemolymph of shrimps injected by

     V. harveyei 97

37 Hemagglutination test of lectin levels in the hemolymph of shrimps injected by saline        99

38 Hemagglutination test of lectin levels in the hemolymph of shrimps injected by

     V. harveyei             100

39 ELISA quantification of lectin levels in the hemolymph of shrimps at different

      stages of ovarian development             102

40 Dose-response titration of the hemolymph by ELISA             104

41 Hemagglutination assay of lectin in the hemolymph of shrimps at different stages of

      ovarian development             106

42 PNGaseF cleavage site             112

43 Standard curve for protein concentration by Brandford method             141

44 Calibration curve for protein concentration by Bicinchoninic acid (BCA) method             142








