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The selected paper



What are the organisms?

White leg shrimp

Penaeus vannamei

Green Microalga

Chlamydomonas reinhardtii

Can feed on



Why this paper?

• Shrimp covers 15% of total seafood products. 

• Shrimp farming exceeds 55% of global shrimp production, Mainly from 

China and Thailand. 

Shrimp farming (Aquaculture)World seafood Map 2017, Rabobank 



Why this paper?

• Several outbreaks reported from Viral infections

Most threat to shrimp farming   - Spread fast  - High mortality rate



Why this paper?

• Yellow Head Virus (YHV) 

➢ ssRNA

➢ highly virulent pathogen that can cause 100% mortality within a few days 

of the first signs of disease in a pond.



RNAi mechanism

• Interfering RNAs, small dsRNA that direct sequence specific mRNA 

degradation.  
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Paper Objective and Abstract



RNAi and previous applications in shrimps 

• Is the tool new? 

No!

• Microalga is more advantages than E.coli:  

1. used before as cell factory.

2. generally regarded as Safe.

3. well studied nuclear & chloroplast genome.

4. Easy delivery.



RNAi and previous applications in shrimps 

• Is the organism new? 

No!

• Chloroplast genome is more advantageous than

1. lacks RNAi machinery. 

2. Insertion of target at specific site by 

homologous recombination.

3. marker free selection.

nuclear genome:



Methodology Outline

Cloning of dsRNA cassette in 
chloroplast, transformation and PCR 

analysis

Growth Analysis of transformed 
microalgae 

(recombinant vs. non recombinant)

Check dsRNA expression & 
Quantification 

(RT-PCR, RT-qPCR)  

Shrimp feeding and Survival test 

1 2

34



Method and Results (1)

• Culturing of non-photosynthetic Microalga strain “TN72” 

➢ Mutant -lacks functional psbH gene

Order plasmid

Another plasmid 

suitable for TN72

Clone

ǁ
with 

insert

ǁ
without 

insert



Method and Results (1)

• Transformation inside chloroplast



Method and Results (1)

• Transformation inside chloroplast



Method and Results (1)

• Transformation inside chloroplast

Control

Housekeeping gene

Successful Integration

Inserted target gene
Confirm Homoplasmy

By W1 and W2 primers 

TN72: control strain

PYP: generated strain



Method and Results (2)

• Growth analysis of transformed chloroplast (SR vs. PYP)

Expression of introduced cassette does not affect microalga growth rate

control strain

generated strain



Method and Results (3)

• Test dsRNA expression from PYP (generated strain)

by RT-qPCR 

Yield of dsRNA in PYP is 

very near to standard E.coli, 

but relatively lower



Method and Results (4)

• Shrimp Feeding and viral challenge 

Observation for 8 days Semiquantitative RT-PCR 

after 8 days

% of survival Gel electrophoresis 

(different viral gene 

vs.

Actin gene)



Method and Results (4)

• Observation for 8 days

-ve control

generated strain

control strain

+ve control
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Method and Results (4)
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No YHV challenge
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Conclusion

• Shrimps showed significant resistance against viral infection after 

processing dsRNA that expressed and delivered orally through 

microalga’s chloroplast.

• Future studies needed to address public concerns on using living 

genetically modified organisms in aquaculture feed, hence algal cell 

should be inactivated before supplementation until approval. 



Possible applications in Middle East

• Introducing RNAi system in bird’s food (grass or worms) to 

vaccinate them against viral infections. 

➢ Such as: Avian influenza! 



Thanks for Listening! 

Another personal aim of the study 


