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Analysis of supersulfide profile in seaweed and its health promoting effects
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Oxidative stress
Oxidative stress is a physiological condition caused by excessive free radicals, which leads to oxidative Health Consequences of Oxidative Stress
damage of cells and tissues. It is a major driver of aging and many diseases (Figure 1).

Neurological
Although synthetic antioxidants have been developed as potential therapies for oxidative stress—related Disorder Inflammation

conditions, their clinical effectiveness has been largely disappointing.

Retinal Disease

Supersulfides
« Acompound with a catenated sulfur atom in its body that include hydropersulfides, polysulfides or cyclic

sulfur species (Figure 2). Abundant in living organisms including not only in procaryotes but also eukaryotes Infertlity Diabetic
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Study Purpose: h
This study focus on supersulfide derives from seaweed and to analysis its health promoting effects. h

Strategy:

) . ) ) 2. Synthetic reproduction h
This study is planed into four sections:

Unique supersulfide will be produce by h
chemical reaction. h

1. Supersulfide profiling 1

2. Synthetic reproduction 3. In vitro study 1]

3. In vitro studies Neuroprotective study experimental procedure n

4. Invivo studies h

Seaweed h

Culture neuronal cell line : :

1. Supersulfide profiling \ 4 - "
Supersulfide profiling of seaweed will be done by measuring total sulfur content and total Expose cells to oxidative stress M
supersulfide content of seaweeds. L 1 h
Assess cell Measure Evaluate h

Acid-circulating decomposition system viability oxidative stress apoptosis h

=>  Alkaline/reduction sulfur elimination protocol

Seaweed

markers h
LJ‘>I$LJ‘>SOA :> RS } Total Sulfur content ::

4. In vivo study : :
Evaluating sulfur compounds in oxidative stress "
h
h

Quantitative targeted e 5 model stress samples

polysulfide omics | RSSH RS S-AM => Lcmsms > h
> h
. RS SH TMEIAM o RS,S-AM-TME 2. Administer 4. Monitor 6. Analyze h
omics " [3C,ITME-IAM RS, S-AM-[3C,]TME sulfur changes markers : !
R, hydrogen or alkyl o cyclized polysulfides [aivieiviuiniinite’ . compounds !
ICP-OES, inductively coupled plasma optical TME-IAM adduct ¢, MS/MS fragment | DTT (+/) P 1]

emission spectroscoy U mz138 I 1
DTT, dithiothreitol. NEM, N-ethylmaleimide 0 1 LC-MS/MS !
LC-ESI-MS/MS, liquid chromatography- INH ' - ! !
RSy Y ! Kasamatsu ef al, Food Chem. (2023) n

TME-IAM, N-iodoacetyl tyrosine methyl ester Kasamatsu et al, Redox Biol. (2023)

To analyze the known and unknown supersulfide, below mentioned polysulfide omics analysis 1. Select 3. Induce 5. Collect h
will be done animal oxidative tissue :l IV. Expected outcome
TME-IAM !

H % i
Total sulfur content (ug/g d. w. )

Ocean / skeleton of O-acetylserine
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Q 4.7

Supersulfide profile, a new indicator
in the evaluation of the health !
promoting effect of vegetables [}
Kasamatsu ot al, Food Chem. (2023) |
Figure 5: Supersulfide profile in vegetable. |

Figure 4: Sulfur metabolism in plant.

e e e Seaweed
| : « Seaweeds are macroscopic photosynthetic marine algae, living mainly in coastal and intertidal zones and are rich
| Supersulfide profile of in unique bioactive molecules rarely fourl\d in terrgstnal plants. )
| vegetable \ « Like other plants and vegetables sulfur is essential element for seaweed and takes in the form of sulfate from the
| | environment (Figure 4). Supersulfide profile of vegetable is in Figure 5, It is highly possible for seaweed to produce
! » ) supersulfide.
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Supersulfure content: Means +/- SD, (N = 4, 5)
Supersulfide content was measured by following alkaline/reduction sulfur elimination protocol and the result shows in
Figure 6. 200
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Seaweed LC-ESI-MS/MS
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Photos of seaweed are used in this experiment (Figure 7) and
source from [¥5 9 2=+ OHiEABERE and AlgaeBase.
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Seagrape; Sargassum horneri Undaria pinnatifida (77 71 * ) 1 Mazzaella Japonicua ) F ia abietina ichia firma
Caulerpa lentilifera (FHhEY) P Glofopeltis furcata (7 /1)) - 7% (RVE) (A7EZY)
(92T EY) Figure 7: ification of used in this

This research will provide a deeper understanding of seaweed-derived sulfur
compounds and their physiological roles. Ultimately, it aims to support the
development of functional foods and preventive stratigies for oxidative stress-
related diseases through natural marine-derived compounds.




