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[ Abstract] Objective To determine the genotypic and phenotypic characteristics of alkaline sphingomyelinase
(alk-SMase) knockout (KO) mice and to provide the foundation data of this animal model for further study of the role of
alk-SMase in colon cancer. Methods DNA was extracted from the tail tissue of wild type, heterozygous, homozygous KO
mice, respectively. PCR analysis was used for genotyping. HE staining, confocal microscopy, and mass spectrometry were
used for the detection of morphology, alk-SMase expression and sphingolipid metabolites in liver and intestine of the mice.
Results Compared with the wild type and heterozygous mice, the homozygous KO mice showed that no changes occurred
in the appearance and body weight, there was only one band (247bp) appeared on the genotyping, the thickness in small
intestinal mucosa was significantly increased with a lower expression level of alk-SMase, and the amount of sphingolipid me-
tabolites in the intestine and liver was changed, i. e. increase of SM and S1P, and reduction of ceramide. Conclusions
Our findings demonstrate that the homozygous KO mice have specific genotype and phenotype that do not affect their
growth. These mice will provide an ideal animal model for further study of alk-SMase functions.
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Fig. 1

alk-SMase genotyping by PCR
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Note. A, B: Photos taken from front and back of the mice, wild-type( +/ + ) on the left, homozygous ( -/ - )

on the right in each photo. Among the same age littermates there are no differences in the appearance and body

weight regardless of genotype.

Fig.2 Gross appearance of the alk-SMase KO mice
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Note. Representative micrographs of HE stained slides were taken from 10 littermates of identified genotypes of mice, respec-
tively. The bars inserted in the images indicate 250 pwm

Fig.3 Morphological comparison among 3 types of genotype of alk-SMase KO mice
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Note. Representative micrographs of alk-SMase immunofluorescence staining from the littermates of identified genotypes with WT
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( +/ +) ,heterozygous( +/ — )and KO( =/ =), respectively. Green color indicates positive alk-SMase expression, and blue
indicates cell nuclei (DAPI + ). The alk-SMase expression was down-regulated in KO( —/ - ) intestine. The bars inserted in the
images indicate 100 pm, x400

Fig.4 alk-SMase expression in the intestinal mucosa of identified genotype of mice.
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Note. The histograms in A, B, C represent the levels of sphingolipids
metabolites SM, Cer, S1P in the intestine and liver tissues of alk-
Mase WT ( +/ + ) and KO ( =/ —) mice, which were detected by
mass spectrometry. Analysis data were from n =10 in both SM group
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Fig.5 SM, Cer, S1P levels detected by MS in the in-

testine and liver of WT and KO mice
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