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Bivalve Immunology
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Warming Trends

Atlantic temps set record,
Warmer water temps: may affect marine life

Good news....for pathogens - New Haven Regjister, 9/20/12
- Fish Farming News, 2013 vol. 20, 4.

TROAE CLIMATE

CHANGE WARNINGS.....
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STATE OF THE CLIMATE

2012 was one of the
10 warmest years on
record globally

Special Supplementto the
Bulletin of the American Meteorological Society
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The Status of Long Island Sound
Bivalves

Temperature of the Sea Water
Entering the Milford Laboratory
2000-2013 S
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*Monthly means were derived from daily temperature monitoring



Bivalve Species of Interest
Gef Flimlin “the usual suspects”

“ Aquaculture hand model”

Northern quahog Soft-shell clam

Mercenaria mercenaria Mya arenaria

Bay scallop Eastern oyster
Argopectin irradians Crassostrea virginica

Blue mussel
Mytilus edulis

All species of commercial or

recreational importance in
the Northeastern US
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Preliminary Seasonal Immune
Competence Study In LIS Bivalve

Species
/ | | \ /Immune Analvses\
Experimental Species characterization
Bay scallops 10-12 individuals viability
Blue mussels adhesion
Eastern oysters phagocytosis
Northern quahog ROS production
\_ Soft-shellclams \ apoptosis /
- ™

Sampling Frequency
Late summer/Early Fall 2012
Winter 2013

Summer 2013
\ / g




percentage of phagocytosis activity

Late Summer/ Early
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Total Hemocytes in Bivalve Species

13000

laooo

25

20

15 -

10

*

maore viable hemocytes

¥

WEay scallop
HElue Mussel

W Eastern oyster
B Hard clam

msoft-shell clam

Phagocytosis Activity in Bivalve

Hemocytes

more phogocytosis.

&

/

WEay scallop

M Elue mussel

W Eastern oyster
B Hard clam

msoft-shell clam

counts per 30 seconds

FL1 Mean

2000

1500

1000

500

Fall

Total Dead Hemocytes in Bivalve

Species

et

mare dead hemocytes

N

&

WEay scallop

M Elue Mussel

W Eastern oyster
B Hard clam

msoft-shell clam

ROS Production in Bivalve Hemocytes

13000
laooo
14000
12000
10000
8000
000
4000
2000
0

&

WEay scallop
EElue mussel

W Eastern oyster
B Hard clam

msoft-shell clam



Winter
(January-February 2013)

Total Hemocytes in Bivalves Species

20000

45000 -

40000 -
E35UUU 5 .
& 30000

ds

0

™ 25000 -
a
5 20000
S 15000
(=]
[ %)
10000
5000 -
u -

mare viable hemocytes

WEay scallop
HElue Mussel

W Eastern oyster
B Hard clam

msoft-shell clam

Phagocytosis Activity in Bivalve

L=} ]
=]
]

(%)
=]
1

1=
=]
1

[%Y]
=]

less activity

bedi
L=]
1

percentage of phagocytosis activity
=
1

=
L

Hemocytes

WEay scallop

M Elue mussel

W Eastern oyster
B Hard clam

msoft-shell clam

7000

000

L
=]
=
=

I=
=
=]
=

counts per 30 seconds

Total Dead Hemocytes in Bivalve

Species

More dead hemocytes

WEay scallop
MElue Mussel

W Eastern oyster
B Hard clam

msoft-shell clam

ROS Production in Bivalve Hemocytes

4000000
3500000
3000000

e 2500000
b

= 2000000

1

]
Y 1500000 -
1000000

S00000

]

WEay scallop
EElue mussel

W Eastern oyster
B Hard clam

msoft-shell clam



counts per 30 seconds

percentage of phagocytosis activity

Summer

(July 2013)

Total Hemocytes in Bivalve Species
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Sampling Comparison

Total Total Dead Phagocytosis

Hemocytes  Hemocytes Activity

Bay scallop IWinter 2013 I Winter 1 Winter 2013 I Winter
2013 2013

Blue Mussel * ND ND ND Winter
I 2013

Eastern oyster ND ND I Winter 2013 I Winter
2013

Hard clam ND ND l LS/EF 2012 I Winter
2013

Soft-shell clam lLS/EF 2012 lLS/EF 2012 1 LS/EF 2012 I Winter
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Proposed Future Work

» Goal: A comprehensive seasonal study measuring immune and
histopathology variables in LIS bivalve species

* Anticipated outcomes: clearer understanding of environmental variation,
disease pressure, and immune competence
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Proposed Future Work

|
vf A comprehensive seasonal study measuring
Immune/histopathology parameters in LIS bivalve species

30 individuals shellfish per species (blue mussel, northern quahog,
soft-shell clam, eastern oysters)
 measurement of hemocyte characterization and function
(total hemocyte count, mortality, adhesion, phagocytosis activity, ROS
production, apoptosis)
- hemolymph extraction
- fcm analysis (fluorescent probes and beads)
e histopathology
- Dermo analysis in oysters

- infectious agents in all species
16
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