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Context in New Caledonia

= New Caledonia is a french territory located in the South
Pacific

» Major economic activities: Tourism, reef and lagoon
fisheries, aquaculture

» Like other islands in the Southwestern Pacific HAB have
increasingly been reported in recente decades

» Impact of HAB and associated phycotoxins are poorly documented

= Alack of knowledge regarding potential sanitary and
socioeconomic threats
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Epidemiological study in Lifou from 2017 to 2020
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Epidemiological study in Lifou from 2017 to 2020
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Food poisoning cases reported in Lifou 2021&2022 OV Duerot (Docton)

CP 1: Leopard coralgrouper
3 persons 3 Medivac to Noumeéa hospital
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Food poisoning cases reported in Lifou 2021&2022

CP 1: Leopard coralgrouper

3 persons 3 medivac to Nouméa hospital @ Neurological

Symptoms [ J +++ [ +++ o y
Tingling of the extremities (hands, mouth)

CP 2: Common Silver-biddy

1person &+ + Cardiovascular

r) Gastro-intestinal Hypotension, Bradycardia

CP 3: Golden trevally Nausea

1 person + ++@++ Vomiting,
P "’ Abdominal pain

@ Neurological

2 persons r,-+ p @+
abnormal

g :
Dog %++ Dt g Articular movements for
several weeks

CP 4: Leopard coralgrouper

Tetraparesis
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Method

Freeze dried fish flesh
MeOH 90%
Hexane clean up
L/L partioning MeOH 60% / DCM
Two-step SPE purification
* Florisil Si
- C18
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Method

= Freeze dried fish flesh
= MeOH 90%

= Hexane clean up
= L/L partioning MeOH 60% / DCM
= Two SPE purification

* Florisil Si

- C18

API1 4000 Qtrap (Sciex)

CTX3C-type and CTX1B type (> 20 compounds)
Mode: ESI* MRM (33 pairs)

3 MRM transitions per toxin

LC conditions: Zorbax C18 50*2.1mm (1.8um)

Eluent AH,0 + 2 mM Ammonium formate
Eluent B MeOH + 50 mM Formic acid

Quantification: CTX3C standard (from ILM)
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Method

» Freeze dried fish flesh .
= MeOH 90% .
= Hexane clean up .
= L/L partioning MeOH 60% / DCM .
= Two SPE purification .

* Florisil Si .

- C18 .

m Sibat st al. 2018 m

API 4000 Qtrap (Sciex)

CTX3C-type and CTX1B type (> 20 compounds)
Mode: ESI* MRM (33 pairs)

3 MRM transitions per toxin

LC conditions: Zorbax C18 50*2.1mm (1.8um)

Eluent A H,0 + 2 mM Ammonium formate
Eluent B MeOH + 50 mM Formic acid

Quantification: CTX3C standard (ILM)

QTOF 6550 (Agilent technologies)
Same LC conditions as LRMS

ESI* full scan mode (m/z 100 to 1700)
ESI* autoMSMS mode

Data processing using MZ%:”

Generate Molecular Network using

FGNPS

Visualization with é’iﬁcytoscape
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Quantitative Results and LC-MS/MS Chromatograms
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LC-MS/MS Chromatograms of CP4

Intense peaks !
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LC-MS/MS Chromatograms of CP4

Intense peaks !
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LC-MS/MS Chromatograms of CP4

Intense peaks !

G ) X100 1 919

9.0e4

8.5e4 1

RT Standard

8.0e4 1

7500 ] | CTX1B (2.74 min) A cluster of 4 intense peaks (9-11min)
v New CT7IB/C isomers CTX35 (10.46 min) 3 MRM transitions of CTX3B/C

. | 27?7 CTX3C (10.73 min)
5504 - RT drift 1.15%

4504 ] lon ratios are different
9.48

3504 1 ﬂ(b)

4.0e4 1

10.89
New CTX3C o

00t ] oxidation products ? 10.5
©

154 {  CTX1B o 3 MRM transitions of 2,3-diOH-CTX3C
e 2.74 (ﬁw/\f J{&L RT corresponding to CTX3C oxidation products
LA INAN

A
00 40 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Intensity (cps) vs. Time (min)

3.0e4 1

2.5e4 1

Cluster of 6 peaks (5-7 min)

MRM transitions : 1023.5/1005.6 ]
1040.5/1005.6 — CTX3B/C

— 1023.5/125.1 _J
— 1057.6/1039.6 ]

1074.5/1039.6 — 2,3-diOHCTX3C
1039.6/125.1 _

17



LC-MS/MS Chromatograms of CP4

Intense peaks !
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Analytical approach for P-CTXs

' LRMS
API14000QTrap

» 3 MRM transitions per toxin
MRM mode » RT same as the standard
» Compare lon ratios

Targeted approach
» To have a MS/MS spectra
EPIl mode

» To compare with standard or litterature
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Analytical approach for P-CTXs

/ LRMS
API14000QTrap

> 3 MRM transitions/toxins
MRM mode » RT same as the standard

» Compare lon ratios
HRMS
QTOF 6550

Untargeted approach

» To have a MS/MS spectra
» To compare with standard or litterature

Full scan » To have a HRMS spectra
mode » To find Exact mass

» HRMS/MS spectra

» Metabolomic workflow to explore
chemical diversity

AutoMSMS

mode
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@ Fragmentation pathways of CTX3C

=1 Peak (b)
; 871 el
m/z -H20 -Hz20 -H20 -H20 185
1005 —® 987 — 060 —p 051 —m 033 -H30 . 2011
-H20 8809
54] €— 559 «; it

iy
e
[
o

o

-H20
9[}?1; x;i_-p Sa ]

o 5 3282 3822 oo

; 86.0
wOH.. i 100 200 200 400
9.48 ; S [
- 465 .
(b) #Hz() A 55
Lt 3.0e5
10.89 447 PR | Peak (c)
(d) ¢—|120 s 4 25e5
429 S .
10.58 r[zo 7 Rl
© Y, Yonetal, 2021 et
if
e » EPl on m/z 1023.5
80 90 100 110 120 13.0
Intensity (cps) vs. Time (min) » CE 60eV, CES 20 eV 100 200 e e
1.3e6 1023.4
1.228 - Peak (a) e Peak (d)
-H,0 o
1.0e8 1 1909 4 2 5.0=5
8.0e5 es5.8 1”{'5-*> e, 199.3
e
338 2 441 .4
i M ES % -H,0 3.0e5 1833
5 - 545 | |22F4 .
4.0e i 154 1] o azsp e sz 0 SR
2.0e5 4 .E-. } ahE 4 | | zoss EE4 8 ssoe  GET.4 o TIOT. AT Gk @' 1.
B A A/ i [ b, 1741
100 200 200 400 500 800 700 800 1 EI‘.ZIEI 00 206 300 400

Intensity (cps) vs m/z (Da)

4413

554.4 .582.4 g5

e o 77TETEES

1023.5

500 200 700 200 200 1000
1023.4
s85.4
gop 5 910.4
779.4 1 4
24 4
RETIT W I SR U
500 200 700 200 500
1023.4
a71.5
4413 )
dees s
e s i
540.5.554.8 ?T._._ L
L hord ff’i o 10 17 A Wl o i e i
jIJ LL Ll ! FEE i
500 200 700 BDD 200 1000

Intensity (cps) vs m/z (Da)



%10 3
2251

1.751
15-
1.25-
14
0.75
0.5
0251

®10 3
2.5

2254
2]
1.754
1.54
1.254
14
0.754
0.5
0.251

0

HRMS spectra

Peak (b) 1022.6758
Peak (c)
x10 3
1023.6773 1.8
/ 161 1035.6915
14
12
1008.6600 1044 6570 1
lll.- |_| ||| [ - Ei_
1000 1005 1070 1015 1020 1025 1030 1035 1040 1045 1050 1055 1060 1065 -
Counts vs. Mass-to-Charge (miz) E’;' 1044 6571 1058 6730
.ﬂ_.. Eona - 1. |J.| |||... o ||I,...,.
1000 1005 1010 1015 1020 1025 1030 1035 1040 1045 1050 1055 1060 1065
07 (a) Counts vs. Mass-to-Charge (miz)
1.14 B_Eﬁg
14
031
0.2
07
o The monoisotopic m/z is 1022.675
04 Not 1023.5656 !
021
021
014 )
0 __
05 g 85 9 985 10 105 11 115 12 125 13
Counts vs. Acguisition Time [min)
Peak (a) O EIC 1023.5656 (+/-0.5m/z) .. Peak (d)
1022.6760
184 1022 6757
164
14
121
‘I_
0.2
06
10366914
1008.6604 1044.6573 044 1050.7065
== : ll."' : — .I et = i |Ill' : = : II" = {:I.s:.. - e L. ] ||.|.|_.. ||l. -|JI.-.. [ PR —
001005 1010 015 1020 1025 1030 1035 1040 1045 050 1085 1060 1085 1000 1005 1010 1015 1020 1025 1030 1035 1040 1045 1050 1055 1060 1065

Counts vs. Mass-to-Charge (m/z)

Counts vs. Mass-to-Charge (m/z)



el

+17

-

»
»

HRMS of putative 2,3-diOH-CTX3C
. o Peak (3) 1056.6253
251 1070.6409
Isomers . 14
3.754 < 1073.8515
22e] T
x10 3 E
: 275
14 254
225
12 ]
0 113 1:2 +22 1078.6068
EI.E 1254 >
. 14
04 0.75 1092 6213
054 1087 6654
02 02 Gosegaer ) ] rosepes | _y | L L]y, voosos 1R 11245577
o —_— - . . . . . . . : x10% " S~ 1045 1050 1055 1060 1085 1070 1075 1095 1100 1105 1110 1115 1120 1195
05 35 4 45 L hE g £E5 r 344 Cnurltsvs I"J'Iass—to—Charge (ml‘zj
Counts vs. Acquisition Time (min) 3-;: @
28
EIC 1057.5730 (+/-) 0.5 m/z .o Peak (2)
24
221
2_
x10 4 1.2
ZA 1.6
) Peak (1) Q
1.7 12
164 N
1.5 0.8
1.4/ 06 1073 6499
13 e 102808 107 s 5052
B e e wen L Kervet W I TN 10945778
0.3 1005 1010 1075 1020 1025 1030 1035 1040 1045 1050 1055 1060 1065 1{:?{) 1075 1080 1085 1080 1085 1
g-fﬁ- Counts vs. Mass-to-Charge (miz)
ﬂjﬁ- 107063596 1073.6000
05
03] 1oesma To64 5221 The monoisotopic m/z is 1056.625
] 1032 5935 . .
o1 | ‘ 10126163 1026 5973 | [ | \ ‘ ‘ ‘ | ‘ ‘ 11025543 Not 2,3-diOHCTX3C isomers
ﬂ_l]l] Lo boida gy, il |l| L IlI Lol | |||ll I.. II|..J.,|||||..
' 1005 1010 1015 1020 1025 1030 1035 1040 1045 1050 1055 1060 1070 1075 1100 1105

Counts vs. Mass-to-Charge (ml‘?_j



Molecular network on samples

» To visualize structural relationship

between compounds belonging to a

same molecular family

@ Fish 3 @ standards :
® Fish 4 %,
® G.belizeanus * e

G. carpenteri v .

. . 4 B L P B - L & L & 9 " w & g @
e
@ G. polynesiensis ._~.'.' % P .'.a — o fg  Oge Oust .l .q ® e o L .
= --__I . '. ' i ,E . . . - &
. Pastr4 b ¢ *
E X ¢

24



Conclusion

v' CTXs were detected in fish flesh from Lifou
v Toxicity > 0.01 ug CTX1B eq. Kg' (EFSA threshold)

v’ 3/4 fishes linked to seafood intoxication are Ciguatera poisoning

D+ D

L e /

Golden trevally Toxin profile : CTX3C type  Leopard coralgrouper Toxin profile: CTX1B type

v Further investigations are required to tentatively identify the intense peaks in the leopard coralgrouper (CP4)
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Ongoing project in New Caledonia:

To assess the presence of any health risks associated with phycotoxins

= Characterize species diversity and distribution

= Establish a strain library of benthic species of NC

» ~40 strains: Gambierdiscus spp., Ostreopsis spp., Coolia spp. Prorocentrum sp. ...

= highlight the bioaccumulation of phycotoxins in marine animals

» 100 fishes from NC and from Lifou bivalves, sea urchin and giant clams (to analyse)
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