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Elucidation of lens sulfur metabolism by imaging mass spectrometry imaging

Takafumi, Yoshioka
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Homocystinuria frequently develops ectopia lentis (rupture of zonular
fibers). The pathology is still unknown, but it is thought to be caused by damages to the fibrillin
that consist of zonular fibers. We attempted to elucidate the pathology by performing metabolic
analysis of CBS knockout mice.

Analysis using Imaging MS revealed that two metabolites were clearly different from those in the
wild type. One was homocysteine persulfide (HcySSH) and the other was ophthalmic acid.

Active sulfur molecules such as HcySSH have strong reducing power, suggesting the possibility that
they cleave (reduce) the disulfide bonds of the fibrillin that consist of zonular fibers.

CBS B



GSH

GSH
GSSH

GSSH So

GSH
MS

Y
1.5 10, 000. 000)
)GSO3'
.04 GSS0*
Vd
05 GSH GSSG
|\, | \HI‘ L \” Ll \‘\ . ; Ll . \\’
B S = A S I ¥ S 475"0.../1 50.0  525.0  550.0 5750  600.0 6250  650.0
1
GSSH
CBS CSE
LC/MS
CE/MS
CBS CSE
GSSH 150
CBS
HcySSH ophthalmate
HcySSO;" Ophthalmate

HE m/z 213.985

m/z 288.120

GSSH

GSSH

(mBBYr)



5- CBS Lens ROI 5 CBS Vitreous ROI
Phosphocreatine,
N-acetylmethionine
.
. . [55o] Al SO e
0
S 3 3 34
[ ©
> >
=1 2 CysSSO:H
9 Uridine diphosphate-N-acetylglucosamine ‘C_> . Phosphocreatine
2 . 2 °* GSSOH
o - - L o 4 &
—-' 2 L-aspartic acid . Uridine 5'-diphosphate ] 2
. ® Indoxyl sulfate  ophthalmate ) . 2-amino-3-sulfopropanoic acid
Uridine 5'-triphosphate . N-acetyltaurine  ADP-ribose / o ophthaimate
. . .
': . . o .
14 . 14 .
k3
o
o
LYY
0 T T 0 T T T T
-2 -1 0 1 2 -3 -2 -1 0 2 3
CBS WT n=5 Log2(KO/WT) Log2(KO/WT)
CBS KO n=5
CSE HcySSH
CSE Lens ROI CSE Vitreous ROI
124 104
Cys(athioine. ® Cystathioine
104
8-
8-
—_ — .
E} S 6
© [
> >
£ 6 £
o o
= AMP, <=
2 . 2 4
= - =
T 4 Guanosine 5'-monophosphate T
fructose 1,6-bisphosphate N-acetylmethionine
2-phosphoglycerate
hol | sulf o HcySO3H
2 Cholesterol sulfate Phenylsulfate 2+ N-acetyltaurine. .Indoxyl sulfate
glucose 1+ .
. o %
LR,
° oy ﬁ
0 T T T T 0 T . T ]
-4 -2 0 2 4 -2 -1 0 1
CSEWT n=t1 Log2(KO/WT) Log2(KO/WT)
CSE KO n=11

CBS
CSE
CSE
HcySSH

X4

GSSH HcySSH

CBS

104
G S S H *Cystathionine
84
*Met
Citrulline
/E; 67 SS-b
] HeysS-bimane
g val
a lle
S
2 CysS-bimane, ™
= 4 Arg N
Leus.
Trp————
Glu,
*S-Adenosyl-L-homocysteine
Glutathione, oxidized form
GS-bimane Camosine
24 Glycerol 3-phosphate. ° Ser Ophthalmic acid
CoA GTP\ Uridine HoyS-bimane
e —
L-Camit Gy _ Taurine
.
0 T T T T
-10 -5 0 10
Log2(CBSKO/CSEKO)
CBS KO n=10
CSE KO n=11

X5






