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LASS2/TMSG1 overexpression inhibits proliferation and promotes apoptosis of human
lung cancer A549 cells possibly by upregulating ceramide and p38 MAPK to activate a

signaling cascade

LIU Zhenglu', XUAN Chengrui', HAN Xiran"?, ZHENG Zeze', XIAO Ru', BAO Luri', XU Xiaoyan®
'College of Basic Medical Sciences, Inner Mongolia Medical University, Hohhot 010059, China; ‘*Department of Morphology,
Science and Technology Park for College Students of Qingdao Huanghai University, Qingdao 266400, China

Abstract: Objective To investigate the effects of LASS2/TMSG1 gene overexpression on proliferation and apoptosis of human
lung cancer A549 cells and explore the possible mechanism. Methods We examined LASS2/TMSGI1 expression level in a
previously constructed A549 cell line overexpressing LASS2/TMSG1 using Western blotting. The proliferation and apoptosis of
the cells were detected using colony-forming assay, CCK-8 assay, Hoechst/PI double staining and flow cytometry. Fourteen
nude mice were randomized into 2 groups (n=7) to receive subcutaneous injection of A549 cells with or without LASS2/TMSG1
overexpression on the back of the neck, and the cell proliferation in vivo was observed. The expression levels of p38 MAPK
protein and p-p38 MAPK protein in the xenografts were detected with Western blotting. ELISA was used to detect the levels of
ceramide and p38 MAPK protein in cultured A549 cell supernatants and the xenografts in nude mice. Results Compared with
the negative control cells, A549 cells with LASS2/TMSG1 overexpression had significantly lowered proliferation ability in vitro
with increased early apoptosis rate (P<0.05), and showed obvious growth inhibition after inoculation in nude mice (P<
0.05). Western blotting showed that in both cultured A549 cells and the Xenografts in nude mice, LASS2/TMSG1 gene
overexpression significantly increased the expression levels of p38 MAPK protein and p-p38 MAPK protein (P<0.05); the
results of ELISA also revealed significantly increased levels of ceramide and p38 MAPK protein in the cell supernatant
andxenografts as well (P<0.05). Conclusion Overexpression of LASS2/TMSG]1 gene can significantly inhibit the proliferation
and promote early apoptosis of human lung cancer A549 cells both in vitro and in vivo possibly by upregulating the
expressions of ceramide and p38 MAPK protein to activate a signal transduction cascade.
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Fig.2 Effect of LASS2/TMSGI1 overexpression on proliferation of A549 cells in vitro. A: Proliferation of A549 cells detected by plate colony-
forming assay in NC group and LASS2/TMSGI1 overexpression group. B: Quantitative analysis of colony-forming assay in the two groups
(*P<0.05vs NC). C: Proliferation curves in the 2 groups of cells detected by CCK-8 assay (*P<0.05, **P <0.01 vs NC).

FHE(P<0.01, [13A B) ; PLYL (05 B T4l A% 52 3
ANRL A AH 2 AN IR TR ICH B 2 5 (K 3C.D).
T2 ARG % B, 5 NC 440 e, LASS2 /TMSG1
LR FRIR NS AS549 2 G AT TR 25 BN

>

Hoechst 33258 staining

(@

PI staining

E \

10°
2 P
s 10°5
g
S —
=10
Q
=

Annexin V

10°
10°
& 10'

10°

LASS2/TMSG1 overexpression

OVCI'CXpI'CSSiOI’I

LASS2/TMSGI overexpression

LASS2/TMSG1 overexpression

1.65%

10° 10' 10°
Annexin V

3 LASS2/TMSG1 EElid ikt AfifEs A549 ZRREA T RIS
Fig.3 Effect of LASS2/TMSGI gene overexpression on apoptosis rate of A549 cells. A, B: Morphological changes of the cell
nuclei and apoptosis rates of A549 cells detected by Hoechst staining (Original magnification: x200, **P<0.01 vs NC). C, D:
Morphological changes of the cell nuclei and apoptosis rates of A549 cells detected by PI staining (x200). E, F: Apoptosis rate
of the cells detected by flow cytometry (*P<0.05 vs NC).
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Fig.4 Effect of LASS2/TMSGI gene overexpression on A549 cell-derived xenografts in nude mice. A: Morphology and volume
growth of the transplanted tumors in nude mice (7=7). B: Comparison of mass and volume of the transplanted tumors between the
2 groups at 8 weeks (n=7, *P<0.05 vs NC). C: Pathological examination of the transplanted tumor (HE staining, x 400). D:
Pathological examination (HE staining, *400) and clone formation number in the transplanted tumors in the 2 groups (n=7, *P<0.05
vs NC). E: Microscopic observation of the necrotic foci in the transplanted tumor tissues in the 2 groups (HE staining, x400). F:
Pathological examination of the liver, spleen, kidney and lymph nodes in the 2 groups of nude mice (HE staining, x400). G:
Expression of Ki67 in the transplanted tumor tissues in the 2 groups (1=7, *P<0.05 vs NC, HE staining, x400).
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Fig.5 Effects of LASS2/TMSGI gene overexpression on expression of p38 MAPK and p-p38 MAPK proteins in A549
cells and xenografts from nude mice. A-C: Overexpression of LASS2/TMSGI increases expressions of p38 MAPK and
p-p38 MAPK proteins in A549 cells (*P<0.05 vs NC). D-F: Overexpression of LASS2/TMSGI in A549 cells increases
expressions of p38 MAPK and p-p38 MAPK proteins in the xenografts in nude mice (=7, *P<0.05 vs NC).
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Fig.6 Effects of LASS2/TMSGI overexpression on expressions of ceramide and p38 MAPK protein in
A549 cells and xenografts from nude mice. A: Overexpression of LASS2/TMSGI1 gene increases
ceramide content in A549 cell supernatant (*P<0.05 vs NC). B: Overexpression of LASS2/TMSG1
increases ceramide level in A549 cell- derived xenografts in nude mice (n=7, *P<0.05 vs NC). C:
Overexpression of LASS2/TMSG1 gene increases p38 MAPK protein level in A549 cell supernatant
(*P<0.05 vs NC). D: Overexpression of LASS2/TMSGI1 increases p38 MAPK protein level in the

xenografts in nude mice (1=7, *P<0.05 vs NC).
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