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60% of disease losses in60% of disease losses in 
shrimp aquaculture have 
been caused by viral 
pathogens and 20% by 
bacterial pathogens. 
( l l )(Flegel; 2012)

Two virus pathogens:Two virus pathogens: 
(1) WSSV & (2) IMNV 
that have caused more thanthat have caused more than 
$16 billion in losses 
combined since the first 
outbreaks. 
(Lightner; et al. 2012)



Detection of Shrimp Pathogens

Nucleic Based Detection

• Fast & easy to develop• Fast & easy to develop
• High sensitivityg y
• Suitable for broodstock
• Qualitative & quantitative detection
• One-step PCR  Nested PCR  Real-time   • One-step PCR, Nested PCR, Real-time   

PCR & LAMP



N l i B d D t tiNucleic Based Detection

• Disadvantageous features
• High prices

Required well equipped laboratory• Required well equipped laboratory
• skilled personnelp
• Too sensitive: successful farming 

w/low infection



I B d D t tiImmuno Based Detection

• Relatively Low cost/sample
• Large number of samples • Large number of samples 
• Medium sensitivityM um y

• Suitable for surveillance of disease  
during farming

S l t  f  i l di   • Several types of assay including  
immunochromatographic strip test



Monoclonal Antibody

 Advantageous Featuresg
‐ Not Require highly Purified Antigen 
Homogeneous Stable Quality‐ Homogeneous‐Stable Quality

‐ Against One Epitope
‐ Unlimited Quantity

 Disadvantageous Features Disadvantageous Features
‐ Additional Cost of Production and Maintenance
‐ May not work in some assays



Monoclonal Antibody Production

Antigen

Spleen cells Myeloma cells 
HGPRT-,IG- HGPRT+,IG+

PEG

Dies Dies

HAT medium
Dies

Selection HybridomaSelection Hybridoma



2o Ab‐HRP
Dot blot

Hybridoma Technique

1o Ab
Antigen

MAb

Nitrocellulose

Western blotMAb

Specificity test 1o Ab

2o Ab‐HRP

Specificity test 1o Ab

Antigen

Large scale

2o Ab‐HRP

IHC

Purification 1o Ab
Antigen

Affinity chromatography Tissue



Lateral Flow Immunochromatographic Strip (LFICS)

 Widely used in various field Diagnosis

g p p ( )

y g

 Simple, Low Cost and Rapid Detection

 Qualitative or Semiquantitative

 L Si l I t it P S iti it Low Signal Intensity‐ Poor Sensitivity

 Single Analyte DetectionSingle Analyte Detection

 Improve Performance by Different Kinds of   
N ti lNanoparticles 



Development of LFICSDevelopment of LFICS

Large Antigen Detection: many epitopesLarge Antigen Detection: many epitopes

 Protein Carbohydrate Bacteria Virus etcProtein, Carbohydrate, Bacteria, Virus etc.

 Sandwich format: Requires two or more

antibodies against different epitopes

 One labeled antibody & capture antibody



Development of Sandwich LFICS



Overall process

Protein Expression Protein Expression 

Protein PurificationProtein Purification

ImmunizationImmunization

M l l A tib d  P d tiMonoclonal Antibody Production

Selection and Screening of MAbs

Characterization of MAbsCharacterization of MAbs



DISEASES OF AQUATIC ORGANISMS (2006)



Expression of rVP28 and rVP28F118Expression of rVP28 and rVP28F118

1 =  pQE30 in M15pREP4

2 =  pQE40 in M15pREP4

3 = VP28- pQE30 in M15pREP4

4 = rVP28 purified

5  VP28F118 QE30 i  M15 REP45 = VP28F118pQE30 in M15pREP4

6 = rVP28F118 purified  

7 = haemolymph of  P. monodon

infected WSSV



Immunization

rVP28F118

++
complete Freund’s adjuvant                
incomplete Freund’s adjuvant 

; 1 time
; 3 time



Monoclonal Antibody 
ProductionProduction

Spleen cellsM eloma cells Spleen cellsMyeloma cells

PEG
Screen supernatant Select clone

PEG

Monoclonal antibodies

Dot blotting, WB, IHCDot blotting, WB, IHC



15% SDS-PAGE  and Western blotting of  rVP28F118 

 using W29-1A monoclonal antibody 

a = M15(pREP4) with pQE30

b= VP28F118-pQE30

c= purified rVP28F18

d= gill homogenate from d= gill homogenate from 

WSSV-infected P. monodon



Immunohistochemistry of  WSSV using MAb W29-1A 

Cardiac HepatopancreasCardiac
muscle

Hepatopancreas

Subcuticular LymphoidSubcuticular 
epithelium

Lymphoid 
organ









Dual Sandwich LFICS (WSSV/YHV)

Sithigorngul; et al. 2011



Dual Sandwich LFICS (WSSV/YHV)



 Distributed by Marine Leader Co  Ltd Distributed by Marine Leader Co. Ltd.





ICPICP11 11 ProteinProtein  The most highly expressed 
viral gene (3 5-fold more highlyviral gene (3.5 fold more highly 
expressed than vp28 gene).

 ICP11 is a ICP11, is a
nonstructural protein.

 ICP11 is a DNA mimic protein 
that prevents DNA from binding 
t hi t t i d di tto histone proteins and disrupts 
nucleosome assembly.

Wang; et al.  
(2007 2008)(2007,2008)



Antibody-based assays

MAbs specific to ICP11 were generated usingMAbs specific to ICP11 were generated using 

C-terminally intein-tagged ICP11 (ICP11-intein) & 

N-terminally GST-tagged ICP11 (GST-ICP11).



Subcuticular epithelium Gill

WI 16 (ICP11)WI-16   (ICP11)

W25   (VP19)

W29   (VP28)



Th d t ti iti it• The detection sensitivity 
with MAb WI-16 (ICP11) 
was higher than that withwas higher than that with 
MAbs specific for VP19 
(W25) and VP28 (W29).

Siriwattanarat; et al. 





The strip test is approximately 50 times 
less sensitive than one step PCR



Comparative Sensitivity

Shrimple ® VP28 ICP11

 Sensitivity of ICP11 test strip
: 50 times less than 1‐step PCR 

ICP11 test strip
: 400 times more sensitive than Shrimple ®





Assay Procedure (LFICS‐ICP11 for WSSV) 



Ready to use Strip testReady‐to‐use Strip test



Marketing Strip tests by Profound Kestrel Lab. 



Marketing in Thailand: Marine 
Leader Co. Ltd.







IMNV Sandwich LFICS



IMNV Sandwich LFICS

Wangman et al., 2016







Sensitivity of VC O139 in spiked shrimp 

- 104 CFU/ml without enrichment
2- 102 CFU/ml after incubation in APW for 6 hr.



Virus Specificity Immuno assays Strip Test  References 

VP19 + - Chaivisuthangkura et al. 2010 

WSSV 

VP19   g

VP26 + - Vaniksampanna et al. 2016 

VP28 + + Sithigorngul et al. 2012 VP28 + + Sithigorngul et al. 2012 

ICP11 + + Siriwattanarat et al. 2012 

YHV nucleocapsid + + Sithigorngul et al  2012 YHV nucleocapsid + + Sithigorngul et al. 2012 

MBV polyhedrin  + + Wangman et al. 2011 

IMNV CP + + Wangman et al  2016 IMNV CP + + Wangman et al. 2016 

HPV CP + - Srisuk et al. 2011 

IHHNV CP +  Sithigorngul et al  2012 IHHNV CP + - Sithigorngul et al. 2012 

VP1 + - Hajimasalaeh et al. 2013 

VP2  Ch i i th k  t l  2010 TSV VP2 + - Chaivisuthangkura et al. 2010 

VP3 + - Longyant et al. 2008 

MrNV CP + - Wangman et al. 2012 

XSV CP + - Longyant et al. 2012 



Monoclonal antibodies 
against ToxA & ToxB of 

VP AHPNDVP‐AHPND



Preparation of ToxA and ToxB supernatant for 
immunization

SDS PAGE protein profiles of

immunization

SDS-PAGE protein profiles of 
supernatants from :

(1) non-VP(1) non-VPAHPND

(2) CN-VPAHPND

(3) 5HP-VPAHPND



Monoclonal Antibody Production

Supernatant (ToxA &ToxB) from CN-VPAHPND

Spleen cells Myeloma cells pMyeloma cells 

PEG

Selection Hybridomay



MAb A 14E Ab 11MAb: A‐14E MAb: B‐11E

(1)   5HP-VPAHPND
(2)   CN-VPAHPND
(3) non-VPAHPND
(4) ToxA-His(4) ToxA His
(5) GST-ToxB



MAbs Sensitivity
dot blotting

western
blotting Specificity

A-14E
(IgG2b) 200  fmole/ul + ToxA

B-11E
(IgG2b) 10  fmole/ul + ToxB

B-12C
(IgG1) 10  fmole/ul + ToxB

B 13DB-13D
(IgG2b) 20  fmole/ul + ToxB



Checker board Indirect  ELISA

HH22SOSO44 OPD

H O

MAbs B-12C B-13D B-11E

 H2O2

B-12C 0.493 1 0.475 0.699

GAM HRP
B-13D 0.424 1 0.623

MAb

GAM‐HRP

B-11E 0.525 2

rToxB protein



Coming SoonComing Soon
Strip Test for EMS!p



Preparation of EMS (ToxB) strip test  
‐ Mabs were purified
by protein A or G   
lcolumn.

‐ MAb B‐11E was  
conjugated to colloidalconjugated to colloidal  
gold & sprayed onto a  
glass fiber pad.

‐ Mabs B‐12C  was 
sprayed onto 
nitrocellulose mbnitrocellulose mb. 
at test line

GAM was sprayed onto

MAb B11E

MAb B12C

‐ GAM was sprayed onto 
nitrocellulose mb. at 
control line



EMS  Strip Test

+ -+
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