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This study aims to elucidate the functions of reactive sulfur species (RSS) in the eye, such as thiol
compounds (containing an-SH groups) and persulfide compounds (containing an-SSH groups)
synthesized by the enzymes CBS(cystathionine beta-synthase) and CSE(cystathionine gamma-
lyase).

Glutathione (GSH) is one of the most powerful anti-oxidant thiol compounds, and the eyes are
known to contain a high level of GSH. Furthermore, a glutathione-eye-drop is well known to treat
Cataracs, which is one of the common eye diseases in elderly people. Cataracs is a major
phenotype of the CBS knockout mice (CBS-KO), but not in CSE knockout mice (CSE-KO).
Previously, we measured the amount of the thiol compounds comprehensively in mouse eyes. As
the result, the levels of GSH and glutathione-persulfide (GSSH) in the eyes of these KO mice are
significantly lower than that of the WT. On the other hand, homocysteine (Hcys) and homocysteine
persulfide (Hcys-SSH), one of the RSS, were significantly increased in CBS KO compared to wild
type, while no significant difference was found in CSE KO compared to wild type.

In this study, we tried to detect the RSS in the eye by use of the MALDI (Matrix-Assisted
Laser/Desorption lonization ) MS imaging and SERS (Surface-enhanced Raman Spectroscopy)
imaging. Using these technologies, both Hcys and Hcy-SSH were higher than

Therefore, we performed a detailed analysis of RSS, including localization information, in the eyes
of CBS KO and CSE KO mice using MALDI (Matrix-Assisted Laser/Desorption lonization ) MS
imaging and SERS (Surface-enhanced Raman Spectroscopy) imaging. As a result, the Hcys and
Hcys-SSH are higher in the eyes of CBS KO mice, especially in the vitreous.

Hcys has high nucleophilic reactivity and tissue and plasma concentrations are as low as 1/100 of
GSH. However, as is known in homocystinuria, a slight increase in plasma levels of Hcys can
cause systemic symptoms such as mental retardation and skeletal abnormalities, and vision loss
due to lens dislocation is also a typical symptom in homocystinuria.

Based on these results, we will continue to focus on the relationship between GSH and Hcys in
ocular function.
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Functional analyses of sulfur—containing amino acid—derived thiol compounds in eyes by MALDI MS imaging
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This study aims to elucidate the functions of reactive sulfur species (RSS) in the eye, such as thiol compounds (containing an-SH
groups) and persulfide compounds (containing an—-SSH groups) synthesized by the enzymes CBS(cystathionine beta—synthase) and
CSE(cystathionine gamma-lyase).

Glutathione (GSH) is one of the most powerful anti—oxidant thiol compounds, and the eyes are known to contain a high level of GSH.
Furthermore, a glutathione—eye—drop is well known to treat Cataracs, which is one of the common eye diseases in elderly people.
Cataracs is a major phenotype of the CBS knockout mice (CBS—KO), but not in CSE knockout mice (CSE-KO).

Previously, we measured the amount of the thiol compounds comprehensively in mouse eyes. As the result, the levels of GSH and
glutathione—persulfide (GSSH) in the eyes of these KO mice are significantly lower than that of the WT. On the other hand,
homocysteine (Hcys) and homocysteine persulfide (Hcys—SSH), one of the RSS, were significantly increased in CBS KO compared to
wild type, while no significant difference was found in CSE KO compared to wild type.

In this study, we tried to detect the RSS in the eye by use of the MALDI (Matrix—Assisted Laser/Desorption lonization ) MS imaging
and SERS (Surface—enhanced Raman Spectroscopy) imaging. Using these technologies, both Hcys and Hcy—SSH were higher than
Therefore, we performed a detailed analysis of RSS, including localization information, in the eyes of CBS KO and CSE KO mice using
MALDI (Matrix—Assisted Laser/Desorption lonization ) MS imaging and SERS (Surface—enhanced Raman Spectroscopy) imaging. As a
result, the Hcys and Hcys—SSH are higher in the eyes of CBS KO mice, especially in the vitreous.

Hcys has high nucleophilic reactivity and tissue and plasma concentrations are as low as 1/100 of GSH. However, as is known in
homocystinuria, a slight increase in plasma levels of Hcys can cause systemic symptoms such as mental retardation and skeletal
abnormalities, and vision loss due to lens dislocation is also a typical symptom in homocystinuria.

Based on these results, we will continue to focus on the relationship between GSH and Hcys in ocular function.

3. ABFEREICET DHE

RREEL R RIEL REFL, SEEIEATEE A
(EE - BEE) (FEL - BE) CEERITHT - BHTR) (BERITER - BEER)
Kubo A, Masugi Y, Hase T, |Polysulfide serves as a hallmark of |Antioxidants 2023
Nagashima K, Kawai Y, |desmoplastic reaction to

Takizawa M, Hishiki T, et. al. |differentially diagnose ductal
carcinoma in situ and invasive
breast cancer by SERS imaging

Honda K, Hishiki T, et. al. On-—tissue polysulfide visualization |Redox Biol 2021
by surface—enhanced Raman
spectroscopy benefits patients
with ovarian cancer to predict
post—operative chemosensitivity.




