
Host Response

Steven Roberts



Little Background First (my preface)
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Fish Reproduction

Fish Growth

Main Interest - Physiology (how stuff works)

Shellfish Growth / Metamorphosis

Shellfish Immune Response

Shellfish Response to Environmental Change

Shellfish Epigenetics - Adaptation / Plasticity



Epigenetics
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Epigenetics
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Epigenetics
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https://twitter.com/EIMD_fhl

https://twitter.com/EIMD_fhl
https://twitter.com/EIMD_fhl
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What might scare marine invert?
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Let’s Anthropomorphize 



Today: Physiological Response to things that are bad
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It is important the think about the big picture.

What else is going on with the critter...

really big picture -

What has the population experienced.
resource allocation

Where are these resources coming from?
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Defense Systems

• Anatomic Features

• Immunity 
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Anatomic Features
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Anatomic Features
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Anatomic Features

tinyurl.com/cgbso7



What is the overarching fear in those three 
examples?
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What is the overarching fear in those three 
examples?
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What is the overarching fear in those three 
examples?
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Defense Systems

• Anatomic Features

• Immunity 
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Immune System

• Defense against pathogens

• Removal of “worn-out” cells and tissue 
debris (wound healing and tissue repair)

• ID and destruction of abnormal cells 
that originate in the body.

19



Immune System

• Defense against pathogens
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resource
allocation



Pathogens
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Pathogens

• Disease producing power known as 
________

• Bacteria - release enzymes or toxins

• Internal parasites (larger; protozoa, fungi) - 
use resources, damage tissue

• Virus - not self sustaining; lack ability to for 
energy production and protein synthesis
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Bacteria - Vibrio
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Protists
Fungi-like
Thraustochytrids
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Fungi - QPX
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Virus - Nodavirus
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Phage
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Abalone

Caused by a bacteria..



Immune Response

• Innate Immunity - non-specific 

• Acquired Immunity- adaptive; selectively 
targets

35



Chemico-physical Barrier
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anti-microbial peptides

beneficial microbial    
communities



from the beginning...
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How do organisms distinguish self from 
non-self?
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How do organisms distinguish self from 
non-self?

pattern recognitions proteins (PRPs)



PRPs
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Toll-like Receptors
Peptidoglycan recognition proteins
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PRPs - Toll-like Receptors
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Soluble?
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Soluble?

Week 3 we can look for them.



That’s how the immune system 
knows bad things are there...
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Innate Immunity

47



Innate Immunity
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What else?



BUT WAIT - How do these immune cells 
know where to go?
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Innate Immunity
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Complement System
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Complement System - Invertebrates
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Immune Response

• Innate Immunity - non-specific 

• Acquired Immunity
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Today: Physiological Response to things that are bad
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It is important the think about the big picture.

What else is going on with the critter...

really big picture -

What has the population experienced.



flickr | cpurrin1



Two part story 
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flickr | cpurrin1

Roxannna Smolowitz
Rick Karney
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Disease Resistance ?

Roxannna Smolowitz
Rick Karney















Market size



Mechanisms

They are different,
but how / why?





Schematic

Resistant Wild-type

BCL-X BCL-X

Text

Parasite

Hemocytes



Apoptosis – BCL-X

• Resistant oyster strains could downregulate 
apoptosis suppression

• Allowing for increased apoptosis

• Decreasing number of cells available for 
Perkinsus proliferation
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Schematic

Resistant Wild-type

BCL-X BCL-X

Text

Parasite

Hemocytes

Epigenetic?



Summary - Oyster

• Offspring of survivors of heavy disease 
pressure are more tolerant to disease

• Mechanisms involved in host responses to 
P. marinus include proteases and apoptosis



General Observation

on selection



General Observation



Abalone



Glenn VanBlaricom, Carolyn Friedman

Disease Pressure

Naive



Carolyn Friedman



Carolyn Friedman



analagous to ...











Increased Resistance

How?

Better survival AND less pathogen load



Differences?



Only Lisa Knows



TOLLIP TOLLIP
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