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Introduction: Climate change

B Ocean Heat Content 0 to 700 metres
B Ocean Heat Content 700 to 2000 metres

B Land +lce + Atmosphere
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Mass coral bleachi

" Elevated sea
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levels and other biogeochemical properties have devastated marine ecosystems. Globally, the average body size of fish
has declined by up to 24 per cent compared with 2000. About half of this shrinkage has come from changes in distribution
and abundance, the remainder from changes in physiology. The tropics have been the worst affected regions.

(http://www.futuretimeline.net/21stcentury/2050-2059.htm)
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Introduction: coral
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Introduction: coral

PHAGOCYTIC CELLS
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Tahseen, 2009
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Hypotheses

1. Too many symbionts?
2. No symbionts?
3. Hard vs. Soft vs. Gorgonian

Better heat resistance
Better disease resistance
Better fithess
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Innate Immunity Whiolegend

Coral immune systems it |5 it Y,

Apoptosis — Aponecrosis - Necrosis

| l

programmed traumatic

Types of Programmed Cell Death
(PCD)

Apoptosis

¥ Gancer Pathogen control

Autophagic e %0 "y
Caspase-independent
Anolkis

Aponecrosis
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Complement

It is thought that the primitive complement system
]| oftunicates possesses 3 parts: lectin (grav) which

AMOD™ 77T T
OR

COMPLED 1. an antibody (greetn) binds to a -
microbe (hrowey)

2. formation of th .
i (il et 1. a lectin such as MEBL (gray)

which activates C'1 hinds to a sugar on the microbe

3. the Cl complex act | 2 activation of MASFE (dark greem)
blue) and C2 (datk bl | which is a serine protease like Cly of
the C4bC2a complex the classical pathway THE

4. the C4hC2a comp! LECTIN

O3 which binds to th 3 MAZP activates C4 (light blue) and PATHWAY
C2 (datk blue), which form the

CabCda complex

5. complement prote
bind to C3 and form :
microbial membrane | 4. the C4bCa complex activates

3 which binds to the memhbrane

5. complement proteins CHC9
hind to C3 and form a hole in the
microbial membrane

http://bio.sunyorange.edu/updated2/GENETICS/4%20LECTINS.htm
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Complement components?

CHEMO-ATTRACTANTS
I—A—\

EXOGENOUS ENDOGENOUS
SUBSTANCES SUBSTANCES

; a)
Bacterial Products : b)

a) Peptides — N — formyl
methionine terminal
amino acid 1)

b) Lipids d

c)

e)

At the end of cellular events that
leukocytes migrate toward the
inflammatory stimulus in the direction [
of the gradient of locally produced
chemo attractants.

LTB-4 (Lukotriene B-4)
PF-4 (platelet factor-4)
Components of
complement system
Cytokine :
IL-1,5,6
Monocyte
chemoattractant
protein
Chemotactic factor for
CD-4 cells
Eotaxin chemotactic
factor for eosinophils

http://www.google.com/imgres?imgurl=http://image.slidesharecdn.com/srsinfamattion-150426014405-conversion-gate01/95/infamattion-in-dentistry-dept-of-public-health-dentistry-31-
638.jpg%253Fcb%253D1430012814&imgrefurl=http://www.slideshare.net/drsharanprakash/infamattion&h=479&w=638&tbnid=WRPXXdOMLa5xbM:&zoom=1&docid=n0OPC7LBv-

HoUuM&ei=S_SEVcGLIMHxoATy6YCQBA&tbm=isch&ved=0CEYQMygiMCl
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Allorecognition

Stylophora pistillata; http://openi.nim.nih.gov/detailedresult.php?img=2391163_1471-2148-8-126-18&req=4
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Allorecognition

http://www.reefkeeping.com/issues/2006-02/nftt/index.php

o

-
|
>



Research &
Development

Self vs. not-self

C3b promotes death of pathogens but not of self

Proteolytic
factor | g&‘ﬁ'\'nvu

Boehm, T. 2006. Quality control in Self/nonself discrimination. Cell. 125: 845-858. doi:10.1016/j.cell.2006.05.017
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Invertebrate Learning
and Memory

Ecited by Randalt Menzed and Fau R Beryamin
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Summary Bhtigen

Receptors

Mechanism Antigen Immune
of diversity specificity memory

daptive Immunit
en Specific
Immune response.

| Delayed response .

Memory of
pathogenecity.

Only in Higher
Organisms and
Vertebrates.

Innate Immunity
Non pathogen specific Immune
response
Immediate response

No memory of pathogenecity

Both in vertebrates and Lower
Organisms.

Innate Adaptive Immunity
remunity

5 /" Energy
\ /. Expenditure

Days post-infection

— ¥ @ o vaspases,
p://Www.goog| Pimgurl=http:/image.slide o
638.jpg%253FcHy b imgrefurl=http?/ thﬁ‘!'s?
90HAM8TmMDM; id=. 4
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Results

Fluorescent conjugates NES

&

Swarming?

3. Pattern-recognition receptor (PRR) probes: FLS2

- flagellin protein in bacteria

Temperature (°C)
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Results
Fluorescent conjugates

4. Caspases

Class of Function
Protiens

Figure 3. Cytomefric anar “Activators

Montastraea cavernosa cells using Caspase 2 Initiates apoptosis
CaspaTagassay kit. Note the | Caspase 3 Metamorphosis
increased expression of caspase Gaspase 8 Infiates apoptosis

protens after exposure to heat stres Caspase 9 Initiates apoptosis
at 34°C for 12hr (B) vs Effector

the incubated control at 26°C Caspases |
for 12 hr ( ) Caspase 6 Induces apoptosis

Caspase 7 Induces apoptosis

Cytokine
Processors
Caspase 1 Inflammation
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Summary

Innate vs Adaptive Immunity

(reprise)

Innate Adaptive
(Phagocytosis, Inflammation) (Lymphocytes)

+ Nonspecific + Specific

— Defends against any — Responds to specific
pathogen upon first exposure pathogens on 2nd or
— Responds to: later exposure
+ infectious agents
+ chemical iritants — Comes into play after
« tissue injury nonspecific responses
. bums have begun.

Tuffery. 2010
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Questions?

Don't worry, it's not broken: I'm an invertebrate...
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"Holy great mother of God, I've been cloned!"
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Methods

S 6—«.(&\’ - k.?‘f‘/':
ALUMCcCaOn@E

—_— A~




Research &
Development

Methods
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Results Viable Cells

o A hyacinthus
m Symbiodinium sp.
— — viable cells

32°C B D ——

Percent (%) of cells in-situ
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Results Necrotic cells

o A hyacinthus
m  Symbiodinium sp.
— - necrotic cells

Percent (%) of cells in-situ




Research &
Development

Results Apoptotic Cells

1003 28°C

20 o A hyacinthus

m  Symbiodinium sp.
apoptotic cells

Percent (%) of cells in-situ
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Results
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Results

Apoptosis of host Acropora hyacinthus

&t &(mbmdmlum Cells

T 0 and Necrotic)
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(Apoptotic) 4 & 3
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PAUL W. SAMMARCO! AND KEVIN B. STRYCHAR?

!Louisiana Universities Marine Consortium (LUMCON), Chauvin, La
*Department of Life Sciences Texas A&M University, Corpus Christi, Texas




Research &
Development

Summary

Journal of Experimental Marine Biology and Ecology 369 (2009) 31-42
Contents lists available at ScienceDirect

Journal of Experimental Marine Biology and Ecology

journal homepage: www.elsevier.com/locate/jembe

Exaptation in corals to high seawater temperatures: Low concentrations of apoptotic
and necrotic cells in host coral tissue under bleaching conditions

Kevin B. Strychar **, Paul W. Sammarco b

OPEN & ACCESS Freely available online '-@.‘PLOS | ONE

Responses to High Seawater Temperatures in
Zooxanthellate Octocorals

Paul W. Sammarco'*, Kevin B. Strychar®

1 Louisiana Universities Marine Consortium, Chauvin, Louisiana, United States of America, 2 Annis Water Resources Institute, Grand Valley State University, Muskegon,
Michigan, United States of America

PLOS ONE | www.plosone.org 1 February 2013 | Volume 8 | Issue 2 | 54989

Next step: in progress

“Trogocytosis”: The signaling molecules released by one cell
act on neighboring target cells (plasma membrane-like
transmitters).
- e.g. CDKs — cell dependent kinases
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Methods
Fluorescent conjugates

1. Apoptosis and Necrosis;
2. Phagocytosis fluorometric assays;
3. Pattern-recognition receptor (PRR) probes: FLS2

4. Caspases




Research &
Development

Results
Fluorescent conjugates

1. Apoptosis and Necrosis;

Apoptosis of Symbiodinium from host Acropora hyacinthus
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Results
Fluorescent conjugates

1. Apoptosis and Necrosis;

Apoptosis of host Acropora hyacinthus

antl ymblodlmum Cells
M p otic and Necrotic)

(Apoptotic) 4
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Results
Fluorescent conjugates

1. Apoptosis and Necrosis;
2. Phagocytosis fluorometric assays;

e

Clarke and Maddera, 2006;
bar =5 um
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Self vs not-self

Top-down control

Biophysical: Cll!l flow & mucus shedding
lmmune/Chemi : ROS, Phagocymos-mps/
Ecologlal Predaﬂon, 2
/ Interference-based /

\Competlﬂon {

Processes leading to
removal of microbial
populations in the

holobiont. LN

Resources that limit

the growth of —— / I.Ight, Nlutrients
microbial populations — oo ‘ Electron .ccepdo
in the holobiont.

Bottom-up control

Front. Cell. Infect. Microbiol., 07 January 2015 |
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