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Nuclear translocation mechanism of MALT1 and oral carcinoma cell invasion
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In normal oral epithelium, mucosa-associated lymphoid tissue lymphoma

translocation protein 1 (MALT1) is expressed in the basal epithelial cells, and the expression is
rapidly disappeared in an aggressive subset of oral carcinomas. However, mechanisms of the
subcellular localization and the loss of expression are unknown.
This study demonstrated that caspase-like domain of MALT1 translocates the protein into nucleus and
the death domain suppresses cell proliferation. In regard to the regulation of expression, binding
of NF-k B subunit RELA to the core promoter region (+402~+501) was a primary cause for loss of the
gene expression.
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2 Constructs and expression of reporter genes. Various length of MALT] promoter region from 2500 bp to +701 bp was ligated to luciferase (Luc)-reporter plasmid (clones
1-12, left panel). The plasmids were transfected into HSC2 cells and relative luciferase activities (RLA) standardized by renilla control plasmid were quantified (right panel).
Statistical significance of the RLA was compared with the former clone (n = 4; *, P < 0.01). The data are presented as means & SD.
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Fig. 3. Subcellular localization of domain-deleted MALTI. (A) MALTI constructs were transiently transfected into oral carcinoma cell lines (HSC2, TSU, SCCKN and Ca9-22), and
the protein expression in nuclear (N) and fractions were analyzed b using anti-FLAG antibody. Empty plasmid transfected HSC2 cells were used as
a negative control (mock). (B) HSC2 cell transiently transfected with VDJ (~)Wt and DJ (~)Casp constructs were applied for the immunoblot probed with anti-FLAG antibody. VD)
(~)Wt and VDJ (~)Casp constructs were detected at bands with 70 kDa and 38 kDa, respectively (arrowheads). (C) HSC2 cell stably transfected with MALT1 constructs were
separated into N and C fractions and applied for the immunoblot using anti-FLAG antibody. wiHSC2 cells developed a band at 90 kDa, ppHSC2 cells 17 kDa, poigHSC2 cells 42 kDa,
1acaspHSC2 cells 70 kDa, and cuspHSC2 cells 67 kDa mocsHSC2 cells transfected with empty plasmid alone was used as a negative control. Histone H3 (H3) and p-actin (ACTB) were

d tively.*, non-specific band. MALTI constructs or empty vector. Construct expression
was probed with anti-FLAG antibody. For a negative control, wHSC2 cells were incubated with non-immune mouse IgG instead of anti-FLAG antibody (Ctrl). DAPI shows nuclear
staining. Scale bars = 10 um.

MALT1

NLS



MALT1
-2,500
bp +701 bp
DNA
+402 bp +501 bp
100 bps
NF-L1B
RELA ChiP
RELA
RELA SIRNA
MALT1
RELA
+501 bp RELA
1 F—— ascon
2 #ﬁ
3 r_:.-* 9Ca9-22
4 #“* 2HO-1-u-1
s 99 2 -t
6 - =
7 § *
s BT

10 D——

" ——

12 1§

mock %
0

RLA

12

12

A B ‘\901507' .,Y\so
10 o o o™
5 - xpa NCNCNC
33 42 -

4 o FLAG

- 22~ —_
2 i~
00510152025.‘!)354045 - e - H3
Incubation time (h)

Cc

weckHSC2 004 sHSC2 D
AV
g
o €2
FLAG . 8 ; :
]
2 1 . 3
<

Merge 0 '
0 10 20 30 40 50 60
Incubation time (h)

H 4 Proliferation by MALT1 constructs and inhibition by nuclear death domain.
(A) HSC2 cells expressing MALTT construct (wHSC2, poHSC2, pogHSC2, 15cupHSC2 and
caspHSC2) Or empty plasmid (meaHSC2) were subjected to the real-time proliferation
analysis (n = 5) Normalized cell index (C1) indicates cell number based on the elec-
trical impedance between cells and culture plate, (B) HSC2 cell stably transfected with
DD (ppHSC2) or DD-NLS (pp.rsHSC2) constructs were separated into nuclear (N) and
cytoplasmic (C) fractions and applied for the immunoblot using anti-FLAG antibody.
Histone H3 (H3) and B-actin (ACTB) were used as makers for nuclear and cytoplasmic
fraction. respectively. (C) Immunocytochemistry for pp.xisHSC2 cells probed with anti-
FLAG antibody. For a negative control, w..aHSC2 cells were used. DAPI shows nudiear
staining. Scale bars = 10 ym. (B) Proliferation of HSC2 cells stably expressing DD (blue
line) or DD-NLS (red line) construct were applied for the colorimetric endpoint assay.
Cell numbers are indicated by the absorbance at 450 nm (A*%), Statistical significance
of A% of o sHSC2 cells compared to ppHSC2 cells at each time point was analyzed
by student-t test (n = 7). *, P < 0.001.

+402 bp

811915 (nM) 811916 (nM)
F >

S )
N .
AR i, 4

B5 Reporter gene expression in a different set of oral carcinoma cells. Three oral
carcinoma cell lines (SCCKN, Ca9-22 HO-1-u-1) were applied to the dual reporter assay
using luciferase-reporter plasmid (clones 1-12) and renilla control plasmid. Statistical
significance of relative luciferase activities (RLA) was compared with the former clones
in each cell line (*, P < 0.01). The data are presented as means + SD of quadruplicate

experiments (n = 4).
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