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Two Campuses, One Lab

* UA-Main Campus * West Campus Agriculture Center
” I —

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

Launch of the Regional Aquatic W /
Animal Health Laboratory Network for Africa (RAAHLN-AF) \’-

5 — 7 December 2023 Pretoria, South Africa ARC * LNR

INTERAFRICAN BUREAU



World Organisation
@) ol e b Aquaculture Pathology Laboratory ’>"

University of Arizona, USA

=7\ i) v e ===

Launch of the Regional Aquatic 7 = gebSor ,
Animal Health Laboratory Network for Africa (RAAHLN-AF) \\ /__ ( ) : ﬂ’

5 - 7 December 2023 Pretoria, South Africa ARC  LNR




World Organisation Aqguaculture Pathology Laboratory
R \ea University of Arizona, USA

~Pathology | Microbiology Molecular Diagnostics

Different Units
of Shrimp
Disease
Diagnostics
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Developing A Digital Pathology Workflow
T

Al o ) .
¥ B

o A

Vil g §'4\ i )

Wlhole §Ilde Annotation and Leveraging of Pathology
maging Digital Image Analysis Expertise for Teaching and
Diagnostics
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Acute hepatopancreatic necrosis disease

Or Arun Dhar

© UNITED STATES OF AMERICA

Address

Aquaculture Pathology Laboratory, School of Animal
and Comparative Biomedical Sciences

University of Arizona, 1117 E Lowell St, Building 90,
85721 Tucson

Contact details

+1-520 62187.27
adhar@arizona.edu

See the annual report —

Infection with Taura syndrome virus

Dr Arun Dhar

© UNITED STATES OF AMERICA

Address

Aquaculture Pathology Laboratory, School of Animal
and Comparative Biomedical Sciences

University of Arizona, 117 E Lowell St, Building 90,
85721 Tucson

Contact details
+1-520 62187.27

adhar@arizona.edu

Infection with infectious hypodermal and haematopoietic necrosis virus

Infection with Hepatobacter penaei (necrotising hepatopancreatitis)

Dr Arun Dhar

' UNITED STATES OF AMERICA

Address

Aquaculture Pathology Laboratory, School of Animal
and Comparative Biomedical Sciences
University of Arizona, 1117 E Lowell St, Building 90,

85721 Tucson
Contact details

+1-520 6218727

adhar@arizona.edu

Infection with white spot Syndrome virus

Dr Arun Dhar

© UNITED STATES OF AMERICA

Address

Aquaculture Pathology Laboratory, School of Animal
and Comparative Biomedical Sciences

University of Arizona, 1117 E Lowell St, Building 90,
85721 Tucson

Contact details

+1-520 621 87.27
adhar@arizona.edu

See the annual report —

Dr Arun Dhar

© UNITED STATES OF AMERICA

Address

Agquaculture Pathology Laboratory, School of Animal
and Comparative Biomedical Sciences

University of Arizona, 1117 E Lowell St, Building 90,
85721 Tucson

Contact details
+1-520 621 87.27
adhar@arizona.edu

See the annual report —
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Aquaculture Pathology Laboratory
Provides Crustacean Disease Diagnostic Service Worldwide

World Organisation
for Animal Health
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>

Tissue/ Feed Sampling &
Extraction of Nucleic Acid

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

Launch of the Regional Aquatic
Animal Health Laboratory Network for Africa (RAAHLN-AF)
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| Archiving Shrimp Disease
Diagnostic Case Reports

Tk No, ¢ o Hatch No. : (NWVAY Case o

. in seple: 1 No. Dead: 4 o.maam. s |

e

S APPEARANCE g Life Stage: |

UNIVERSITY OF ARIZONA

Aquaculture Pathology Lab
HITEL

& Comparative 7 g

B, [foe
Biomedical Sciences

ueson, Arizona 872

January 20, 2021
Hawaii Department of Agriculture- Animal Disease Control Branch
Dr. Lei Yamasaki
99-941 Halawa Valley St

Aiea, HI 96701
USA
XXX 1se: 21-001
E-mail: le XXXXXX
. XXXXXXXXX
Dear Dr. Yamasaki, XXXXX
The PCR tests you XXX 1 waav, vy, sruviavi, 13v, 1nV, IMNV,

LSNV, CMNV, BP, MBV, HP-B have been completed. Twenty-four vials of P.
‘monodon ails, pleopods, anu rirsaLn. 2 cu un January 4, 2021 in good condition, The samples were
collected from Moana Technologies LLC at 73-4460 Queen Kaahumanu Highway Suite#121 in Kailua-Kona, HI
96740, Representative samples from each vial (approx, 30 mg) were collected for DNA and RNA extractions.
WSSV, IHHNV, SHIV/DIV1, TSV, YHV, IMNV, LSNV, CMNV, BP, MBV, AHPND/EMS, EHP, and NHP-B
were not detected in any of the samples tested. The testing was completed on January 20, 2021. A summary of
the tests and results is provided on the following pages.

We hope that this information will be helpful to you. A hard copy of this report will be mailed to you. If
there are any questions regarding this casc, please feel free to contact us.

re o
important. 1 found
igns of the dise:

UAZ Pol pot provids our Finding for examinain, helh duion, s s
o pliog Tt our olcy L sppopa ) fx s of ll e

10 oar aborstory. Howeve, i report i no way consies ok ity “cetfcatioa” o  “atficat” f et pdhoge st samplefs) e o fox
thestos, o Fcl &

PCR: disclaimer: This regort pro

ccton. The PCR assay sod by thisIbortory fix the
Je, PCR i

of epachogen st o e sampl) et o tesos,

200) Fen ot tha
e ol 3t f s Pres JO9FR s et oy h o form f Y and
e o 7. ondonsenon, It s b eored thattises sampls i st psiive o e
P I . vaane d . e (21

) (OIE 20, u 24398100
The UAZ Aquaculture Pthology Lb s 0 OIF Epioot . World Al Refeence
Laborory for Necrsis Discas,

0 picps HP
White Spot Disese. The UAZ. Aquaculture Pthology Lab i s 2 SID.A. A.PILLS, Aproved Aquacolure Labortory fo exportesimg for Whie Spot
Disas, Taura Syndrome, fections Hypodermal and Hematopoctic Nectos, necious Myonccros, Vllowhend Dicase, Al Hepaopancetic Netsis
Disese Mxrabrackum v 1 i )

Sincerely yours.
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Aquaculture Pathelogy Lab

!! ioms K L T iR 1117 E Lowell Street R 109
A An\mal &.Comrmmuve e oo

R P.0. Box 210090
Biomedical Sclences Tueson, Arizona 85721
Phone: 520-621-4438
E-mail: aquapath@cals arizona.edu

Archiving Shrimp Disease
Diagnostic Case Reports

Confidential, Dizseminate on a Need-To-Enow Basiz Only

Owner: Case number: XXXXX
XX
Animal Locati s
b s 604 . Case No: 30N

Date Collected: X3000X Table 1: Summary of Results for PCR Testing of Systemic Pathogens

Report Recipient:
hunuuy Collected By: XINNK

[ Pool ID [Identification no. (pond, tank, etc) [Lot/Batch No.| Species | Age [Specimen Type| Sex | WSSV | IHHNV | DIVI | TSV | YHV | IMNV
OO XXX [ X |L vammamer[412g| Pleopeds [NaA*] wDF | | ND
NOTE: *N/A - Not Available *ND — Not Detected Poaling info: 2 vials with 15 pleopods/HF sections were each submitted_

NAN: N/A

Table 2; Summary of Results for PCR Testing of Enleru: Pathogens

Purpose: International Expert Destination

Reference Number: N/A
Country Origin/Destination: 300NN NOTE: *N/A - Not Available *ND — Not Detected P info: 2 vials with 15 pleopods/HP sections were each submitted.

Protocols used:

'WSS5V: Real-time PCE. described by Durand and Lightner (7. Fish Dis., 2001, 15: 381-389).

TEHNV- Real-time PCR. described by Tang & Lightmer (Dis. Aquat. Org , 2001 44: 79-85).

SHIV/DIV]: Real-time PCR protocol described by Qui et al {J. ‘Twertsor, Pathel 2020, 1 3

TSV: Real-time RT-PCR. described by Tang et al. (7. Viral. Methods. 2004, 100-114).

'NOTE: Condition of the sample(s) was good unless otherwise noted. Poaling info: 2 vials with 15 pleapods/HP sections were each submitted. YHV: Real-time PCR. mathod described by Aranguren etal (Dis. Aquat. Org. 2012

IMNV: Real-time RT-PCR. modified from Andrade et al (Aquaculturs, 2007, 2 15).

EP: O, 2019. Chapter 2.2 11. Tetrahedral Baculowiresis (Bacu/ovirus penaei, MaanalafDlamsm: test far aquatic animals.

ABF\D'EMS Reeal-time PCR. described by Han et al. (Aguaculs 441: 12-15).
Real-time PCR. described by Lin at al . 2018 (7 Tnversshr. Pathol 151

N'HPE Real-time PCR. described by Arnguren ot al (Aquacultare, 2010, 307: 18° 19"‘

UAZ Policy on certificafion: This report providss our findings on the samples submitted to our labomtory for examination. health stanx evalation. dissase diagnosis. or pathogen detection. [ is our policy and imfent to perform the most

appropriate assay(s) mmmﬁmgmmmmnmmmm 10 our Isharatory

PCR: dischaimer: This report provides our Sndings on the samplss sdbmitied to ous Lsbortory for pathiogen detection.

The UAZ Aquaculfure Pathology Lab is m OIE (0ffice Inermational des Epizooties of the Organization or World Animal Feaih Orgmization) Refarence Laborsory for Acute Hepatopancrenisc Necwosis Disease. Hapabactar

et (MHP), Infiectious Hypodermal and Hematopoistic Mecrosis, Tam Syndrome, and White Spot Disexse. The UAZ Aqlul:nltm lelbvf LabiasoaUSDA APHIS Approved Aquacultare Laboratary for expart testing for
White Spoe Disease, Taura Synedrome, Enfactious Hypodermal and Hematopietic Necrosis, Infactious Myonecrosé:, Yellowhead Disease, Acize Hepatopancrearic Necrosés izease, Crayash plague (Aphamomyces asmacr), Whis tail disease
(Macrobrachium rosmberg nodavins). and Nacrotzing hepatopancreativs (Eeparobacier pena)

Date Received: 3300
Date Completed: 33300

1851010,

ﬁ

Tests conducted by: Results authorized by:
o
" %m////(mw ==
Ui R

Rika Nakamura Dr. Arun K. Dhar
Page 10f2 Date Generated: 6/6/2023 Research Technician Director
Acmaculture Pathology Laboratory
LArizong’ s First University — Since 1885 Office: 520-621-8727

Page2ofl2 Date Genarated: 6/6/2023

Arnzong’s Firet Univeraify — Since 1885
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UAZ provides coded samples

(WSSV, TSV, SPT, etc) to  Conduct Proficiency Test (Ring Test) to

participating laboratories . : . : i
” harmonize shrimp disease diagnostics

amples send
\7 ¥ 7 ¥ ¥ twice a year (in February & August).
% Results * Disease diagnostic laboratories from
Evaluation °
many countries around the world
Feedback If needed

2 - participate.

Launch of the Regional Aquatic V. —~ s,
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*Generate, archive and distribute biological reference products
and other reagents for shrimp disease diagnosis worldwide.

AHPND EHP IHHNV NHP
R ‘ L

Launch of the Regional Aquatic
Animal Health Laboratory Network for Africa (RAAHLN-AF)
5 - 7 December 2023 Pretoria, South Africa
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>‘
"
A hallmark contribution in educational and training service

of Prof. Donald V. Lightner: Shrimp Pathology Short Course

‘ —. T o

Prof. Donald V. Lightner

1945-2021 -

Launch of the Regional Aquatic
Animal Health Laboratory Network for Africa (RAAHLN-AF)
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Shrimp Pathology Short Course in the University of Arizona
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Virtual & In-county

AQUACH KOS Training in Peru-2021

\U"

o ~allrz, A
a PROGRAMA NACIONAL L f/,- -
Ministerio SQN‘,IQPES ¢ 1 e INGUACIGRITER :"-. = g-IECnEUN;':E.;IARIQ ]
de la Produccién sty ~AAT ) PESCA Y ACUICULTURA IS
|L\

Curso virtual

Métodos de diagnodstico
para enfermedades
de Langostinos
s;:bp:wecwmlpAAﬁuoog - 4%4 .

ls.&v"
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Conducting in-country training on shrimp disease diagnostics

Lo L, UL ] ﬁ}}'] gl .m‘,‘,

A

Honduras, 2019

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

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

§ Oie [EXioratories [§
CERTIFI1CATE

On behalf of the OIE Member Countries,
I certify the successful completion of the
OIE Laboratory Twinning project between

the Aquaculture Pathology Laboratory, University of Arizona, 5Q
United States of America, and the Fish Health and Environmental ||
Laboratory, Indonesia,

for erustacean/'shrimp discases

between 2015 and 2019.

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

Launch of the Regional Aquatic '/ == ) o
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World Organisation Aquaculture Pathology Laboratory: A leading laboratory in

=

for Animal Health pathogen discovery & developing diagnostic tools in crustaceans
v’ Determining Etiology v Histopathology
v’ Developing Bioassay v In situ Hybridization

Molecular detection
v PCR
v" Real-time PCR

Ampification Plot

[NHP |

M 1 4 5 6 7 8 9 10 1112 ntc M

0.038637

4Rn

333bp

STEB v BN
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@) World Organisation Expediting Pathogen Discovery by Combining
for Animal Health 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!

RN | pmem2e )
Launch of the Regional Aquatic N~ — ‘ = -
Animal Health Laboratory Network for Africa (RAAHLN-AF) w / ( \ @;\ﬁ,
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World Organisation ~ EXpediting pathogen discovery workflow
for AnimalHealth  hyy combining histopathology & genomic tools

Hlstologlcal processing Identification of lesions / Las.er CaPture Ml sl e e
(3-4 days) by H&E (2 days) Microdissection of the
. (1 day)
lesions (1 day)
/ ‘/( ‘\ ' L

{'*/ > ‘),,,W"r“ - S
o . NGS (3 weeks Whole Genome
NEW PATHOGEN Bioinformatics (2 weeks) ( ) Amplification (1 day)
Launch of the Regional Aquatic © 2022 Arun K. Dhar N / ( : ) Somr 2, T
Animal Health Laboratory Network for Africa (RAAHLN-AF) «, “ : & .: :.
ARC « LNR RO ANIMAL RESGURCES = 52
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Aqguaculture Pathology Laboratory
University of Arizona, USA

Aerial view of live
animal facility of

West Campus
Agriculture Center

G ’yr

WP "’5" DO RN,
- Veterlnary Dlagnostlc Lab |

,s’. -

Ofﬂce/ Lab

v--,.

Main wet-labs

'. 3 SP_F Stocks 5%

_ A\
3 I'M‘.. 2
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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 Tucson Climate Graph - Arizona Climate Chart
both bacteria and viruses. B Fube — L — g

125°F 2.5inch

100°F

75F

February 2023 March 2023

50°F

25°F

0°F
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Specific Pathogen Free
live animals are
maintained in a

completely separated

building and monitored
regularly for disease-free
status.

Launch of the Regional Aquatic
Animal Health Laboratory Network for Africa (RAAHLN-AF)
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Different size tanks and systems are
used for experimental challenge
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' )} "'A}'

%"* Our Partners

- ¥

\

A . Shrlmp Farmers
= * Scientific Colleagues
W © Pharmaceutical Companies
¢ » Agrochemical Corporations
Filtration Designers
Shrimp Breeding Facilities
* Food Dlstrlbutlon Flrms

. , BT
\ ST el b
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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.

Launch of the Regional Aquatic = siSes
Animal Health Laboratory Network for Africa (RAAHLN-AF) \\ / ( ‘ &
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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

Launch of the Regional Aquatic =\
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e APL Publications-2018-"23: REPORTS

namreresearch

e Pathogen discovery

SCIENTIFIC ° Determining etiology Rapld, CRISPR'BHSEd, F|E‘|d'-
REPORTS « Developing diagnostic tools Deployable Detection Of White

natureresearch Spot Syndrome Virus In Shrimp

. . sk ] scientific I’eportS Timathy J. Sullivan 5%, Anun K. Dhar’, Roberto Cruz-Flores® & Andrea G, Bod nar®
Genome reconstruction of white

spot syndrome virus (WSSV) - — , -
from archival Davidson’s-fixed The emerging pathogen viruses MDPY

. Enterocytozoon hepatopenaei
paraffin embedded shrimp . 4 patope” ade o .
(Penaeus vannamei) tissue drives a degenerative cyclic pattern Identification of a Novel Solinvivirus with Nuclear Localization
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