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IntrOdUCtiOn Ciguatoxins (CTX) are potent marine neurotoxins
produced by benthic dinoflagellates (Gambierdiscus

and Fukuyoa spp.) that inhabit a variety of reef
substrates. These toxins are bioaccumulated in marine
organisms (Fig. 1) and undergo biotransformation to a
variety of structurally and toxicologically related
metabolites. Human exposure to CTX causes ciguatera
poisoning — one of the most prevalent seafood borne
illnesses worldwide, which is endemic to tropical and
subtropical regions.
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Methods

Fish Collection Wi ‘
* Northern Gulf of Mexico along s = %@%\ ,i}* { B F =
MS, AL, and FL panhandle O > e M- vl
* Fish euthanized by immersion inice-slurry MR et s :
* Liversimmediately dissected and flash ~ Lutjanus campechanus  Lutjanus griseus Pterois volitans Nicholsina usta ~ Archosargus probatocephalus
frozenin liquid N, Red snapper Grey snapper Red lionfish Emerald parrotfish Sheepshead
* Fish maintained and/or euthanized Bottom long-line SCUBA, spear SCUBA, spear  Shallow seagrass trawl  Hook-and-line
following IACUC protocols 1562086,
1384468, 1442738, and 1380906
Liver Microsome Preparation e . .
Fish liver microsomes characterized using:
| 16,000 % g 100,000 X g Aliquot * Lowry method (total protein concentration)
e * Invitro metabolism of probe substrates*
. 30min 1 hr -80°C (to confirm major CYP and UGT enzyme activities)
@
Ijllvsgrhl I;/ePrcitTgrrT]EcT\g/eeng;d Homogenate Celruellalftlz:bris MIT(:er”oesto?;e Mlélc;srzrdnes *Confirmed activities related to CYP2D6 and -3A4, as well as
. : UGT1A1, -1A9, -2B7; kinetics somewhat variable among species
tissue grinder
In vitro Metabolism of C-CTX-1/-2 Reactions terminated
by adding ice-cold Instrumental analysis:
Microsomes (2 mg mL™) acetonitrile (MeCN) « UHPLC -Vanquish Horizon, Thermo
+ Incubations . HRMS(/MS)* — Q-Exactive, Thermo
CYP or UGT specific cofactors sampled at —_— —_—
* severgl time * for untargeted, high resolution detection of
C-CTX-1/-2 substrate points 0 5 10 15 30 0 known substrate (C-CTX-1/-2) and unknown
min min min  min min min metabolites

Figure 6. Comparison of C-CTX-1/-2 glucuronide across
northern Gulf of Mexico fish microsomes (top five panels), as
well as microsomes from Atlantic salmon (Salmo salar),

Results

Overview Wistar rat (Rattus norvegicus), and human (Homo sapiens).
No Phase | (CYP) = 100000 Both glucuronide metabolites were produced by all fish, but
metabolites of C-CTX- c S neither mammalian species tested.
1/-2 were detected % ;B .
= L 50000 1 |

(data not shown). 8 = NL: 9.80E4
However, we were Lutjanus campechanus \/\
able to detect and 2‘°T, 3040 5060 L
confirm two Phase I me (mi) NL: 3.58E4
(UGT) metabolites Figure 3. Metabolite peaks with ([M-H]~) Figure 4. Peak areas of the glucuronide Lutjanus griseus
across fish species. m/z 1315.6481 corresponding to two metabolites increased linearly over
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Figure 5. Negative
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