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Introduction...to me!

State: Department of Agriculture
» Bureau of Aquaculture and Laboratory Services

Title: The State Bivalve Shellfish Pathologist
Role: All things shellfish health and disease

Contact:
 Lydia.Bienlien@ct.gov
« 203-874-0696 ex: 120




Education

* Morningside College, IA

« Bachelor of Science - Biology
« Bachelor of Arts - Chemistry

M

MORNINGSIDE

COLLEGE

« Research - oyster diseases

« William & Mary/Virginia Institute of
Marine Science, VA
* Master of Science - Marine Science
* Doctor of Philosophy - Marine Science
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VIRGINIA INSTITUTE OF MARINE SCIENCE




Other Experience

 Floodi ng \é';z%?ﬁf‘AﬁES'L'ENCE
 Virginia

» Writing
» Papers and grants
* Reviewer

» Working
» East Coast Pathology Working Group
» Biosecurity

www.nature.com/scientificreports

scientific reports

A rapid phenotype change

in the pathogen Perkinsus marinus
was associated with a historically
significant marine disease
emergence in the eastern oyster

Ryan B. Carnegie'*?, Susan E. Ford®*, Rita K. Crockett!, Peter R. Kingsley-Smith?,
Lydia M. Bienlien?, Licia S. L. Safi!, Laura A, Whitefleet-Smith! & Eugene M. Burreson®

available at ScienceDirect

Aquaculture
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journal homepage: ww

Influence of oyster genetic background on levels of human-pathogenic
Vibrio spp.

Corinne Audemard , Kimberly S. Reece, Robert J. Latour , Lydia M. Bienlien, Ryan B. Carnegie

ORIGINAL ARTICLE Applied Microbiology .|

Impact of parasitism on levels of human-pathogenic Vibrio
species in eastern oysters

Lydia M. Bienlien® | Corinne Audemard | KimberlyS. Reece | Ryan B. Carnegie



Plus...

« Small projects

Sturgeon tracking ~ Atlantic sturgeon swimming.
Credit: NOAA Fisheries

Cancer and marine genetics

HAB monitoring

Drones
» Xploration Awesome Planet
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* Scuba [:DQ
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Shellfish Diseases

STATE OF CONNECTICUT g’ﬁ‘(‘ﬂm
DEPARTMENT OF AGRICULTURE

Bureau of Aquaculture & Laboratory Services
Bryan P. Hurlburt David H. Care
® Beportanacc Commissioner Disector
2021 Statewide Shellfish Disease Update
Connecticut Ifish health is a critical factor in maintaining viable wild and cultivated populations, which

Department of Ag'riculture su obust aquacult dustry. The Connecticut Department of A uu.‘lhfrk.',Bm.

Aquaculture (DABA) has monitored shellfish health since 1997. This report pro
hard clam disease data with historic context.

Contents

History of Oy Di es in Connect

as

Oyster and Clam Disease Surveillance and Fact Sheets

Ag Business Development & Assistance > History of Hard Clam Di in Conne

Overview

Aquaculture iculture Bureau of Aquaculture (DA/BA) monitors oyster and clam di Methodo

Regutitory Sefvices prepares disease management strategies, develops dise; ter Disease Trends ..

ive breeding pr

Animals and Animal Health \ ent laborat eastern o . a virginica) and the north
ially har

r Disease Surveillance Results ...

: 2021 Wild & Hatchery Oyster Comparative Results...

Boards, Councils, and Commissions. shellfish species. Due do the presence of multiple

outbreaks in 1997 and 19 overall health of hard clam populations, the m 0-2021 Hard Clam Results

Farmiand Preservation rveillance, disease man: ective breeding programs in Connecticut hav
ssion ...

COVID-19 R for F:
sl onnecticut, int ing the soft-shell clam (Mya arenaria), the bay scallop (Argopecten irradians) and the Conclusions ........ceu....

< blue mussel (Mytilus edulis).
Freedom of Information Requests Guidelines for Oyster Disease Management in Connecticut....

Read/download the 2021 Statewide Shellfish Disease Report here.
Search Department of Agriculture ] The Bureau is contributing to the ongoing NOAA project focusing on understanding the health of

_ REEIER I

The following economically-important infec ter diseases are present in CT: MSX (Multinucleated

Guidelines for Hard Clam Di Management in Connecticut...

Sphere Unknown, due to Haplosporidium nelsoni easide Organism, due to Haplosporidium
costale). Dermo (due to Perkinsus marinus) and ROD (Rc

 https://portal.ct.gov/DOAG/Aquaculture1/
Aquaculture/Qyster-and-Clam-Diseases

« 2021 Statewide Shellfish Disease Update

B DaBa®
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Oysters - Perkinsus marinus

« Aka Dermo aka Perkinsosis aka Pmar
« Wasting disease

* Protozoan parasite

7 Tmy Dermo
Fun life cycle

East Coast and Gulf of Mexico - native

High prevalence
* Quick note...
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Oysters - Perk

gPCR
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Quick note on terms

eT)
&

Examples

* Prevalence

» Proportion of infect individuals in a sample 7 infected individuals

30 total individuals in the sample

. Intensity 3 individuals had lots of pathogens (ranked 5)

« Number of pathogens in an infected individual 8 individuals had some pathogens (ranked 3)
19 individuals had no pathogens (ranked 0)

* Weighted Prevalence
e Com bineS prevalence and intensity WP = [5*(# Heavy) + 3*(# Moderate) + 1*(#Light and Rare)] / Sample Size.




Oysters - Haplosporidium nelsoni

o Aka MSX

e Quick mortalities

Protozoan parasite
Tiny

Life cycle???

East Coast - introduced
Low prevalence

Also, Haplosporidium costale aka SSO
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gPCR Data: Weighted Prevalence
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Oysters - Roseovarius
crassostrea

« Aka ROD aka JOD

» Bacteria

» Hatchery seed
» East Coast
 Sporadic

Conchiolin rings on shells of ROD-infected seed
oysters. (Inke Sunila)




Clams - Mucochytrium quahogii

« Aka QPX

» Marine fungus-like protist )

» Facultative parasite ' 7™ % Jenﬂ os;or;s; ’
+ Tiny | My 5“*\
- Difficult life cycle \-,—H '°-,..
 Upper East Coast . j,’ﬁ"""g"’{" b

Low prevalence

QPX thalli, sporangia and endospores in histological section
Inke Sunila




Clams - Hemocytic neoplasia

« Aka HN aka disseminated neoplasia aka DN

e Cells
» Wellfleet, MA

.

P S

Hemocytic neoplasia in hard clam tissue.
Photo by Dr. Smolowitz (all rights reserved).
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Health

 Pathology

» Causes
» Responses

* Food
» Reproduction

FACTORS CAUSING PATHOLOGICAL
CHANGES IN OYSTERS

CATEGORIES OF BIVALVE
PATHOLOGY

TOXIC ALGAE
PREDATION

INFECTIOUS l v,
AGENTS & POLLUTANTS
_ INFLAMMATORY DEGENERATIONS
FOULING == '5“‘ A ol @m OXYGEN RESPONSES -ceroidosis
g DEFICIENCY -acute X -atrophy
~-chronic N ’ -vacuolization
OLD AGE ™
& SALINITY PATHOLOGICAL LTI
SILTATION & 7 A EXTREMES TRAUMA ¢ INSULT TISSUE DEATH
- O -necrosis-
STARVATION TEMPERATURE R -apoptosis

EXTREMES 5 :
-disseminated GROWTH

-adenocarcinoma l DERANGEMENTS

HEMODYNAMIC AND Tperplasid

FLUID DERANGEMENTS
-edema
-hemorrhage

-hypertrophy
-metaplasia



STATE OF CONNECTICUT FINALIZED
DEPARTMENT OF AGRICULTURE
BUREAU OF AQUACULTURE AND LABORATORY

Samples - Collection —

PRE-SAMPLE

SAMPLE CODE REQUESTOR/DATE

PROJECT/REASON FOR REQUEST

SQURCE/GEOWER EMAIL/PHONE
e Collection Date/Collector sarLNG o

; “TION DATE COLLECTOR
C. SAMPLE SIZE
° S & BACKEGROUND:(PLOIDY/STRAIN/RELAYED/MORTALITIES/OTHER?)
pecies

ORIGIN: 1. WILD 2. HATCHERY 3. OTHER

L] L]
. Background/Orig
acC g golvlp rngin SAMPLE SITE/LOT/COORDINATES
TOWN
. SURFACE TEMPERATURE SURFACE SALINITY
° LO cation DEPTH OF COLLECTION WEATHER
i / POST-SAMPLE
e S peci fic as POSS1 ble SAMPLE CONDITION: 1.LIVE 2.FIXKEDWITH_____ 3 OTHER_____
LIVE SAMPLE HOLDING: 1. REFRIGERATED 2.CAGE 3. FLOW-THRU
 Tem pe rature 4. PROCESSED IMMEDIATELY

° S a l'i n 'i ty PROCEDURES REQUESTED (ID numbers, total quantity for each procedure, etc.)

GROSS MACRO EXAM

 Transport
* In cooler Ermbed
* Onice
« Separated from ice COMMENTS:

More information is better!



* RFTM




Future

 Collaboration
» Getting access to sites

* Training

* Emerging disease




Question?

* Website:
https://portal.ct.gov/DOAG/Aquaculture1
/ Aquaculture/Aquaculture-Home-Page

 Contact:

* Lydia.Bienlien@ct.gov
e 203-874-0696 ex: 120
e Business cards
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