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Both of thiol (containing an-SH group) compounds and persulfide (containing an-SSH group)

compounds are synthesized by the enzymes CBS (cystathionine beta-synthase) and CSE

(cystathionine gamma-lyase), which are sulfur-containing amino acid metabolism. The aim of this

study is to be clarified the mechanism of the thiol compounds to keep visual function through the

eyes.

Glutathione (GSH) is one of the most powerful anti-oxidant thiol compounds, and the eyes are

known to contain high level of GSH. Furthermore, for the treatment of Cataracs that is one of

common eye diseases in elderly people, a glutathione-eye-drop is well-known. 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 from these KO mice

are significantly lower than that of the WT. However there are not significant differences among

them.

In this study, we tried to detect the GSH and GSSH by the atmospheric-pressure MALDI (Matrix-

Assisted Laser/Desorption lonization) MS imaging. Using this technology, each of GSH and GSSH

can be readily oxidized to derive glutathione sulfonate (GSO3-) and glutathione S-sulfonate

(GSS03-) whose ionization efficiency is much higher than its native form, making it possible to

detect this trace-amount metabolites. This oxidation reaction is a specific phenomenon only seen

in atmospheric-pressure MALDI. Using this method, we obtained MS-images from mice eyes and

acquired images showed GSO3- and GSSO3- are higher in the lens epithelia and the cortex fiber

cells. Furthermore, GSSH in CBS-KO was decreased, but not in WT and CSE-KO mice, while

GSH levels of the CBS-KO and CSE-KO were significantly lower than that of WT. Moreover,




morphometric analyses of alignment of lens-fiber-cell showing that hexagonal packing geometry

was disturbed in the lens from CBS-KO.
Altogether, CBS plays important roles in redox homeostasis through the persulfide-compounds in

the lens to keep visual 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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Both of thiol (containing an—SH group) compounds and persulfide (containing an-SSH group) compounds are synthesized by the
enzymes CBS (cystathionine beta—synthase) and CSE (cystathionine gamma-—lyase), which are sulfur—containing amino acid
metabolism. The aim of this study is to be clarified the mechanism of the thiol compounds to keep visual function through the eyes.
Glutathione (GSH) is one of the most powerful anti—oxidant thiol compounds, and the eyes are known to contain high level of GSH.
Furthermore, for the treatment of Cataracs that is one of common eye diseases in elderly people, a glutathione—eye—drop is well—
known. 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 from these KO mice are significantly lower than that of the WT. However there are not
significant differences among them.

In this study, we tried to detect the GSH and GSSH by the atmospheric—pressure MALDI (Matrix-Assisted Laser/Desorption
Ionization) MS imaging. Using this technology, each of GSH and GSSH can be readily oxidized to derive glutathione sulfonate (GSO3-)
and glutathione S—sulfonate (GSSO3-) whose ionization efficiency is much higher than its native form, making it possible to detect
this trace—amount metabolites. This oxidation reaction is a specific phenomenon only seen in atmospheric—pressure MALDI. Using this
method, we obtained MS—images from mice eyes and acquired images showed GSO3—- and GSSO3- are higher in the lens epithelia
and the cortex fiber cells. Furthermore, GSSH in CBS—-KO was decreased, but not in WT and CSE-KO mice, while GSH levels of the
CBS-KO and CSE-KO were significantly lower than that of WT. Moreover, morphometric analyses of alighment of lens—fiber—cell
showing that hexagonal packing geometry was disturbed in the lens from CBS—-KO.

Altogether, CBS plays important roles in redox homeostasis through the persulfide-compounds in the lens to keep visual function.
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