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Aquaculture 
Pathology Laboratory 
is located in Tucson, 

Arizona- A part of 
Sonoran Desert
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Two Campuses, One Lab

• UA-Main Campus • West Campus Agriculture Center

WOAH Reference Laboratory of  Crustacean Diseases, USDA-APHIS Approved 
& ISO 170225, ISO 17043 accredited
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MISSIONS:
UA Main Campus Laboratory:

➢ Disease diagnostic services to shrimp industry and academia worldwide
▪ Three Units: Histopathology, Molecular Diagnostics & Microbiology

➢ Educational & Training Services: 
▪ Shrimp Pathology Short Course annually & In country training worldwide.
▪ International collaboration via WOAH Twinning Projects & other projects

➢ Conducting Proficiency Tests-Harmonizing shrimp disease diagnostics worldwide
➢ Basic & applied research involving pathogen discovery, developing diagnostic tools & 

therapeutics

WCAC- Live Animals Research Facility: 
➢ Disease challenge study, testing therapeutics, feed & feed additives.
➢ Disease challenge studies involving warm water fish
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Pathology Microbiology Molecular Diagnostics 

Different Units 
of Shrimp 
Disease 

Diagnostics



Developing A Digital Pathology Workflow

Whole Slide 
Imaging 

Annotation and 
Digital Image Analysis

Leveraging of Pathology 
Expertise for Teaching and 

Diagnostics
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https://www.woah.org/en/what-we%20offer/expertise-
network/reference-laboratories/#ui-id-3
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APL served ~30-35 
countries/ year in 
2017-2023.

Aquaculture Pathology Laboratory
 Provides Crustacean Disease Diagnostic Service Worldwide
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Vietnam

Indonesia

Russia
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APL

Live and frozen 
shrimp, feed and 
feed ingredients 
are screened for 
shrimp pathogens.
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Tissue/ Feed Sampling & 
Extraction of Nucleic Acid

Sampling Extraction 

PCR running

Sampling & 
Extraction

*

*
• Perform sampling and 

extraction in different 
rooms

• Two different sampling 
hoods

Minimizing the risk of 
cross contamination
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PCR workstation

Like the sampling and extraction hoods, the 
PCR workstations are equipped with all the 
consumables needed to prevent 
contamination in the workstation. 
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Archiving Shrimp Disease Diagnostic Case Reports
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Archiving Shrimp Disease 
Diagnostic Case Reports
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Archiving Shrimp Disease 
Diagnostic Case Reports
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• Conduct Proficiency Test (Ring Test) to 
harmonize shrimp disease diagnostics 
twice a year (in February & August).

• Disease diagnostic laboratories from 
many countries around the world 
participate.

UAZ provides coded samples 

(WSSV, TSV, SPF, etc.) to 

participating laboratories

LAB#1 LAB#2 LAB#3 LAB#4 LAB#5

Samples send

UAZ

Results

Evaluation

LAB#1 LAB#2 LAB#3 LAB#4 LAB#5

Feedback If  needed
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•Generate, archive and distribute biological reference products 
and other reagents for shrimp disease diagnosis worldwide.
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A hallmark contribution in educational and training service
of  Prof. Donald V. Lightner: Shrimp Pathology Short Course

Prof. Donald V. Lightner
1945-2021
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Shrimp Pathology Short Course in the University of  Arizona

2017 2018
2019

2022 2023
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Virtual & In-county 
Training in Peru-2021



Aquaculture Pathology Laboratory
University of Arizona, USA

Conducting in-country training on shrimp disease diagnostics

Indonesia 2018 Saudi Arabia 2018
Bangladesh- November 2017

Mexico, 2018
Honduras, 2019 India 2023
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WOAH-Member country scientists undergoing training in the 
Aquaculture Pathology Laboratory-University of Arizona

Mexico                         Indonesia            Vietnam                 Colombia
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WOAH-Twinning Project in Indonesia-2018, 
Colombia-2023 & Saudi Arabia-2019

Indonesia-2018                    Colombia-2023          Saudi Arabia-2019
         (restarting)



Aquaculture Pathology Laboratory: A leading laboratory in 
pathogen discovery & developing diagnostic tools in crustaceans

✓Determining Etiology
✓Developing Bioassay

Molecular detection
✓ PCR 
✓ Real-time PCR

WSSV

AHPND

EHP qPCR

✓Histopathology
✓ In situ Hybridization

IHHNV

TSV

IMNV

EHP Spores

WFD & EHP 

pirB-392-bp

pirA-284-bp

AHPND NHP



Expediting Pathogen Discovery by Combining 
Histopathology & Genomic Tools

APL has a collection of >110,000 histology 
tissue blocks dating back to mid 70’s

Each block provides us with a snapshot of 
the genetic information of the pathogen and 

the host from the past! 

Block used in Cruz-Flores et al., (2020) to 
reconstruct the WSSV genome



Expediting pathogen discovery workflow
 by combining histopathology & genomic tools 

© 2022 Arun K. Dhar

Histological processing 
(3-4 days)

Identification of lesions 
by H&E (2 days)

Laser Capture 
Microdissection of the 

lesions (1 day) 

Nucleic acid extraction 
(1 day) 

Whole Genome 
Amplification (1 day) 

NGS (3 weeks) 
Bioinformatics (2 weeks) NEW PATHOGEN



SPF Stocks

Research
wet-labs

Main wet-labs

Office/Lab
Veterinary Diagnostic Lab

Aerial view of live 
animal facility of 

West Campus 
Agriculture Center
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• The live animal facility of West Campus 
Agriculture Center is over 200 miles (320 
km) from the nearest body of salt water.

• The EPA lists Southern Arizona as the 
region with the highest average UV index 
in the United States (source: EPA).

• UV radiation has proven to inactivate 
both bacteria and viruses.

February 2023 March 2023
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Specific Pathogen Free 
live animals are 
maintained in a 

completely separated 
building and monitored 

regularly for disease-free 
status.
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Different size tanks and systems are 
used for experimental challenge
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Our Partners

• Shrimp Farmers

• Scientific Colleagues

• Pharmaceutical Companies

• Agrochemical Corporations

• Filtration Designers

• Shrimp Breeding Facilities

• Food Distribution Firms
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Challenges of a WOAH Reference Laboratory

• Maintaining ISO accreditation
• Very costly and time consuming 

• Requires maintaining significant technical expertise and operational 
knowhow

• Maintaining biological resources
• Expensive and very challenging especially when the pathogen culture 

cannot be archived in freezer (e.g. EHP)

• Trainings of Ref. Lab staff
• Detailed, long-term planning is required to ensure that the quality of the 

training and diagnostic/research work do not suffer.
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Challenges of a WOAH Reference Laboratory

• Annual Reporting
• Requires detailed information to be kept about every case

• Lab staff must be trained to maintain databases of information to 
ensure accurate and timely reporting

• Conducting disease diagnostic training 
• While valuable for both trainers and trainees, teaching necessitates 

pulling staff from diagnostic and research activities

• Accommodating needs of other laboratories/ researchers at a 
free of charge



APL Publications-2018-’23:

• Pathogen discovery
• Determining etiology
• Developing diagnostic tools



APL Publications-2018-’23:

• Prevention alone is not enough in reducing losses due to 
infectious diseases in shrimp aquaculture.

• Need to develop therapeutics with commercial viability. 

• Developing oral delivery 
of therapeutics



Funding Acknowledgement

Governmental 
Agencies & Shrimp 

Industry Worldwide
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The laboratory is self-funded
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Thank You
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