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Lack of a sulfated glycolipid results in male infertility: functional analyses in th
e testis of deficient mice
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More than 90% of the glycolipid in mammalian testis consists of a unique sulfated
glycolipid, seminolipid. Seminolipid is synthesized by sequential action of the two enzymes, ceramide gala
ctosyltransferase (CGT) and GalCer sulfotransferase (CST). Disruption of the Cgt and/or Cst gene in mice r
esults in male infertility due to the arrest of spermatogenesis prior to the metaphase of the first meiosi
s. To clarify the process of germ cell degeneration in the absence of seminolipid, testicular lipids and p
roteins were analyzed in the wild-type and deficient mice. Age and genotype related changes were observed
in some phospholipids. Proteomic analysis by two-dimensional DIGE showed that some protein spots were incr
eased in the testis of deficient mice. Because seminolipid is expressed on the cell surface of primary spe
rmatocytes, it was suggested that the lack of seminolipid may affect the formation of functional domains a
nd/or cell junctions, which can mediate normal spermatogenesis.
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GalEAG ()
(3) MALDI-TOFMS  matrix-assisted laser
desorption-time of flight mass
spectrometry
2,5-dihydroxybenzoic
acid
Autoflex Bruker
Daltonics
©)
2-D DIGE 2-dimensional fluorescence
(&Y difference gel Electrophoresis
CGT
2
CGT KO WT @) 2M
12 14 ™ 3 CHAPS 1 TritonX100
WT 1.5M
KO Tris (pH8.8) pH8 8.5
DIGE
WT
@) IC3 KO IC5
TLC 1
/ 2:1
1:2
pH
HPTLC silicagel
60 Merck / SDS SDS
/7.5M 9:5:1 SDS-PAGE IPG
1 pH 3.0-10.0 NL
/ / / / () 12%
8:2:4:2:1 2 SDS polyacrylamide
TyphoonTrio
3% GE ()
/7%
1 +/+ CGT -/- mg/g wet tissue
age (days) genotype CL PE PC(UB) PC(LB) SM(UB) SM(LB) PS PI
© ++ 0.21 5.00 3.39 1.39 0.26 0.40 152 173
12 -I- 0.13 351 241 1.05 0.21 0.26 0.52 1.37
13 ++ 0.16 5.23 341 1.64 0.28 0.42 1.86 1.54
13 -/ 0.18 5.27 3.60 1.64 0.29 0.42 185 161
14 ++ 0.21 5.83 4.69 1.83 0.42 0.57 1.60 1.46
14 -I- 0.18 5.67 485 217 0.26 0.46 1.82 1.48
aduit ++ 0.14 3.93 454 148 0.08 0.28 1.66 0.98
TLC n=2

CL, cardiolipin; PE, phosphatidylethanolamine; PC, phosphatidylcholine; SM, sphingomyelin;
PS, phosphatidylserine; PI, phosphatidylinositol; UB, upper band; LB, lower band.
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