Effect of probiotic use on
larval survival, growth, and
settlement success of the
eastern oyster
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Importance




An example of a common pathogenic bacteria: Vibrio

STAGE | Early STAGE Il

Progression of
the infection by

pathogenic
Vibrio spp.
CV: Clumped
Vellum Clinical signs:
DC:
Disorganized
cillia Progression of
the infection by
path?genlc
VC: Velar cells Vibrio spp.
Clinical signs: Peak of infection: sedentary larvae, high larval mortalities. Prodomal signs: reduction of
the larval motility, abnormal
Dubert et al. 2017 palteioteWining;
Ushijima et al. 2018 o STAGE Il Late STAGE Il
e Has a rapid division rate o V. coralliilyticus was shown to cause 76-100% mortality of

e Effects many hatcheries world wide e eastern oyster (C. virginia)



Prevention: Probiotics

Brevibacillus brevis

Vagococeus fluvialis

Bacillus subtilis, Lactobacillus sp.

&y

Probiotics

Clostridium butyricum

B) Enhancement of growth and survival i’
g
- Enhance growth and fecd n.hhuh‘on E-_ ‘Bacillus
- Length gain, weight gain g Lactobacillus
- SGR, FCR, FCE 5 Clostridium
S
- Increases digestive enzyme activity ~
w

- amylase, protease

C) Production of antimicrobial substances

= lipase, cellulases

- Generate bactericidal molecules

- Production of vital nutrients >

- vitamin B12, fatty acids

- biotin

-bacteriocin

-nisin

-lysozyme enzymes
-short chain fatty acids
~diacetyl, hydro peroxide
-bactericidal proteins

, A) Competitive exclusion of pathogenic

microorganisms
. Vibria'sp.

, ' Vibrio anguillarum

“® ¢ WSSV, YHV, TSV
> B) Development of host immunity
= Cellular and h al i v

- Increases activity of-
alkaline phosphatase
acid phosphatase
lysozyme etc.

- Higher protection against diseases
-bacterial
-viral
-parasitic

e Alternative to antibiotics and phage therapy,

e uncommon in bivalve culture,

e commercially available
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Objectives

Hatchery

Objective 1: Determine if Sanolife MIC alters larval
survival and growth compared to controls during fall
and spring

Objective 2: Determine if Sanolife MIC alters settlement
success compared to controls.

Objective 3: Determine at what concentration Sanolife
MIC (high or low) should be used.

IWlumina Sequencing

e Objective 3: Verify the Bacillus species
in SanoLife MIC.

e Objective 4: Determine if SanoLife MIC
changes microbial composition.

e Objective 5: Determine how the microbial
composition changes seasonally in a
Florida hatchery.



Implemented commercial stocking densities
Live algal rations

Daily water changes

Fall and spring



16S RNA Sequencing

EOAS Dr. Olivia
Mason

UCONN MARS for
library preparation and
seqguencing

Full sweep of bacterial
composition compared
to other methods



Results



143852
1.00X ' 20231101




Fall

% Larval survival

% Competent

% Metamorphosis success

Control 30% 66% 80%
High probiotic 68% 68% 73%
Low probiotic 67% 75% 71%

Average of all 3 replicates



ml of competent larvae to set system

volumeiml)
.
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Larvae Type
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ml of spat

Final volumes fall oyster

H
Treatment

Competency status

. 500 micron
. 750 micron
. 1000 micron



Spring (still in progress)

% Larval survival

% Competent

% Metamorphosis success

Control 14% 50% 32%
High probiotic 35% 70% 24%
Low probiotic 30% 54% 27%

Average of all 3 replicates



Take home messages

e Probiotics have a promising beneficial relationship with larval oysters, increasing seed yield
o Enhancement of growth (in progress), survival, and competency

e Seasonality plays an important role for the overall effect of the probiotic

e High probiotic concentrations seem to be necessary during the spring, and low concentrations
in the fall



Questions?
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