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Co-occurrence of oysters and cyanobacteria
in Louisiana
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Co-occurrence of oysters and cyanobacteria

in Louisiana

Strains of Microcystis and
Dolichospermum tolerate mesohaline
environments’

Oysters in Louisiana experience growth at
lower salinities®

’Preece et al 2017, 8La Peyre et al 2016

M. aeruginosa (1)
M. aeruginosa (2)
M. aeruginosa (3)

M. aeruginosa (4)

/1OZ |e 18 8098.d

M. aeruginosa (5)

M. aeruginosa (6, 7)
M. aeruginosa (8, 9, 10, 11)
M. aeruginosa (12) ]

Microcystis spp. (8) ]

M. aeruginosa (9)’

M. aeruginosa (13)

M. aeruginosa (14) |
M. aeruginosa (15)? |
A. circinalis and A. spiroides (16) mmm | | | § | | |
A. oscillariodes (11)
A. oscillariodes (17)

A. oscillariodes (18)

Salnity

N N
o w

58
wn

Oy ster growth rate ([mm mo)
o [l
wn o

o
[

5-10 10-15
Salinity

Figure 5. Mean (SE) oyster growth rate (mm mo %) by (A) season and (B)
salinity. Different letters indicate significant differences between means.

9LOT |12 dihed e




Co-occurrence of oysters and cyanobacteria
in Louisiana S——

[ | Diatom-P

Cyanobacteria in oyster habitat?

[ ] Otherflags

L T T
00000000000000000000000000

30
I 0
|
Sle) ()
L - 20
) e -
() I DR -
0 @)

8
g l
s 9, L 15
2 o Tt ‘ 2
© ) | [
| [ol (%1 | | [o® = He o=
% plo 9] (@] |® o] ©
r C le) 1
ol | |* ‘ L 5
| | o i |o il
1 )
- I I * I I = I | I -0
HNONNNEE i tals _
1996 711996 11997 711997 1/1998 7/1998
Month, Year

Terrebonne
Bay

from Sweet et al 2022
9Sweet et al 2022




Co-occurrence of oysters and cyanobacteria
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Toxigenic cyanobacteria as a potential co-

stressor of low salinity

Lowered salinity on oysters
A Energetically costly'2
A Cellular burden to produce and
maintain osmolytes’s
A Less time spent open to feed'3
A Mass mortality™
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NOAA Fisheries

oxigenic cyanobacteria and oysters
A Clearance of toxic M. aeruginosa at similar
rates as other phytoplankton species™
A Fast accumulation of microcystin (24
nours)16
A Slow depuration (> 8 weeks)'6
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Research Questions

Q1: How does cyanobacteria abundance vary within and between two
| ouisiana estuaries with variable environmental conditions?

Q2: How do microcystin detections vary within and between two Louisiana
estuaries with variable environmental conditions?

Q3: How linked are microcystins in oyster tissue and microcystins in
estuarine water?
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Time-integrated sampling of toxins:
A Solid Phase Adsorption Toxin
Tracking (SPATT) bags
A Oyster tissue (n=15/month)

Continuous water quality
monitoring (15-min. frequency)
A Temperature
A Salinity
A Dissolved oxygen
urbidity (Gl only)
A Chlorophyll-a
A Phycocyanin (Gl only)




Oyster tissue
A Extraction in 75% MeOH

A DM-ELISAY (Gold Standard)

An-=

SPATT

20 samples

A Extraction in 50% MeQOH'8
A ADDA-ELISA (Gold Standard)

Water (

oMC and dMC)

A pMC = WSW on GFFS
A dMC = filtrate
A ADDA-ELISA (Gold Standard)

7Preece et al 2015, 8Kudela et al 2011
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Oyster-MC Extractions

Tissue extraction methods vary
A Few published methods on MC-oyster tissue extraction
A Research area actively evolving

Matrix effects
A Tissue is a complex matrix'®
A Interference from coextracted organic compounds?9-20

MC-ADDA ELISA MC-DM ELISA
- Polyclonal — - Monoclonal
- Broad specificity - High specificity

®Moreno et al 2011, 2°Preece et al 2015



Flow imaging microscopy
A Cell abundance of Raphidiopsis and Dolichospermum
using FlowCam (Yokogawa)

Dolichospermum and
Raphidiopsis spp.
observed via FlowCam
(10X)

qPCR
A Multiplex gPCR reactions for M. aeruginosa?! <

A Primer probe combinations to target all M. aeruginosa A\\
with the intergenic spacer region within the ;
phycocyanin operon and target potentially toxigenic =
M. aeruginosa with mcyD \:_

217uo et al 2018




Environmental variability between grow-out sites
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Q1: How does cyanobacteria abundance vary within and between two
| ouisiana estuaries with variable environmental conditions?

Phycocyanin (ug L)

LU mean=35.3 +6.1/

Gimean=191:321 9D

Discrete phycocyanin biomass : .

A Between sites (p = 0.04) 1 000 e 0N OO0 Q00O 00 0o - ¢ g

A Increased at LU 5] © 00006 °® 60 @ i o 1200 & @ -
A Across months (p = 0.32)
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2022 2023 2024

Kruskal-Wallis one way ANOVA



Q1: How does cyanobacteria abundance vary within and between two
| ouisiana estuaries with variable environmental conditions?
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Q1: How does cyanobacteria abundance vary within and between two
| ouisiana estuaries with variable environmental conditions?

Microcystis
Phycocyanin genes (QPCR)
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Q1: How does cyanobacteria abundance vary within and between two
| ouisiana estuaries with variable environmental conditions?

Microcystis
Phycocyanin genes (QPCR)

A LUMCON
A 249 cells mL71in Dec 2022

LUMCON

(< >

\ microcystin

MicrocystisPhycocyanin Genes Present

_’| .

A 47 Ce”S ML in Nov 2023 LUMCON
A Grand Isle Nl e®@ oo o0o0e 00 000 00 O 1:2 4

A 5 cells mL'in Feb 2024 L

Grand Isle S o0
C.EJ 60 ’
mcyD gene (QPCR) v o
A Present at LUMCON only LI A A
¥ O P EXN Y Y O0F TN RN

A 168 cells mL71in Dec 2022
A 42 cells mL"in Nov 2023

Nf oo0o 00000 060 0000 00 ® 00

4+
c
o
n
o
S
o
0
Q
c
Q
Q)
=
c
@
P
(&)
@)
o
)
7
=
(72
e
(&)
o
S
Q
=




Q2: How do microcystin detections vary within and between two
| ouisiana estuaries with variable environmental conditions?

dMC
Water column MC
LU mean =0.224 + 0.019
A pMC < 0.015 e | - thrOugh Gl mean = 0.350 + 0.025
study period

Y P Ul @ oo 0@ - 060 060 0000 00 ¢ 0 o0 . .
@ o
dMC (n = 30) ' 0OQO@oe o0 00 0000 00 ¢ 0 o :

A Between Sites <p< 0.001) Oct No Dec Ja Feb Ma Ap May Ju JuI Aug Sep Oct No Dec Ja Jan IVIa NIa Ap
2022 2023 2024 . 0.5

A Increased at Gl
A Across months (p = 0.435)

Kruskal-Wallis one way ANOVA



Q2: How do microcystin detections vary within and between two
| ouisiana estuaries with variable environmental conditions?

SPATT (ng MC g resin day™)

SPATT MC (n = 36)
A Between sites (p = 0.95) A Between sites (
A Across months (p = 0.10) A Across months (p

Kruskal-Wallis one way ANOVA



