Cell-surface major vault protein promotes cancer progression through
harboring mesenchymal and intermediate circulating tumor cells in
hepatocellular carcinomas
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Supplementary Figure 1. csMVP is detected in Huh7 cells with some anti-MVP antibodies,
and is downregulated in the presence of U0126 and rapamycin. (a) Flow cytometry analysis
of Huh7 cells with 5 different anti-MVP antibodies. (b) Flow cytometry analysis of Huh7
cells with anti-MVP antibody in the presence of dimethyl sulfoxide (DMSO), LY294002 (Akt
inhibitor), U0126 (ERK inhibitor), and rapamycin (mTOR inhibitor).



Supplementary Figure 2

a b c
T . COE- T T Attachedt
arved: -
t - E
- — ] -
Q Q o
Q (& O
7 ] _
d e g
T 400 350
":é; ] @350 7 +' . 300 L|4_
) = =
o 300 - o
. S S 250 - @5
EE EE 20
f 2 3200 - 2
=S < 8 150
I g S g§m 2
& = S 100 -
g é 100 - =
| 50 | 50 7
108 0 - : 0- .
csMVP ——— con starved DMSO Cispl

Supplementary Figure 2. Expression of csMVP is induced under stressful conditions. (a)
Induced expression of csMVP on the surface of serum-starved Huh7 cells. Huh7 cells were
serum-starved and analyzed for the expression of csMVP by flow cytometric analysis with a-
MVP. (b) Induced expression of csMVP on the surface of etoposide-treated Huh7 cells. Huh7
cells were treated with DMSO or etoposide (Etopo) and analyzed for the expression of
csMVP by flow cytometric analysis with a-MVP. (c) Induced expression of csMVP on Huh7
sphere cells. Huh7 cells were detached and cultured in suspension, and attached and sphere
cells were analyzed for the expression of csMVP by flow cytometric analysis with a-MVP.
(d) Induced expression of csMVP on the surface of serum-starved A549 cells. A549 cells
were serum-starved and analyzed for the expression of csMVP by flow cytometric analysis
with a-MVP. (e) Graphic presentation of d. Relative expression of csMVP was measured by
MFIs of flow cytometric analysis of normal (con) or serum-starved A549 cells. ***, p <0.005.
(F) Induced expression of csMVP on the surface of cisplatin (cispl)-treated A549 cells. A549
cells were treated with cisplatin and analyzed for the expression of csMVP by flow
cytometric analysis with a-MVP. (g) Graphic presentation of f. Relative expression of
csMVP was measured by MFIs of flow cytometric analysis of DMSO- or cisplatin-treated
A549 cells. ***, p <0.005.
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Supplementary Figure 3. MVP knockdown decreases cell surface expression of MVP and
induces apoptosis of Huh7 cells. (a) Knockdown of MVP in Huh7 cells by siRNA treatment.
Data are representative of three independent experiments. (b) Morphology of Huh7 cells
treated control or MVP siRNAs at 48 hours after transfection. The scale bar is 50 um. (c)
Overlaid histograms showing the expression levels of csMVP in control and MVP siRNA-
transfected Huh7 cells. (d) Graphic presentation of c. Relative expression of csMVP was
measured (n=3) by MFIs of flow cytometric analysis of control or MVP siRNA-transfected
Huh7 cells. *, p<0.05. (e) Flow cytometric analysis of the early and late apoptotic cells with

annexin V and PI. Control or MVP siRNA treated Huh7 cells were stained with annexin V
and PlI.
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Supplementary Figure 4. Treatment with a-MVP inhibits the proliferation of HCC cells
without inducing apoptosis. (a) Flow cytometric analysis of the early and late apoptotic cells
with annexin V and PI. Huh7 cells treated with rlgG or a-MVP were stained with annexin V-
FITC amd PI. (b) Graphic presentation of percentages of single annexin V (AV) and both
annexin V- and Pl-positive cells (AV/PI) in rlgG- or a-MVP-treated Huh7 cells (n=4; ns, not
significant). (c) Measurement of cell proliferation of a-MVP-treated HCC cells. Huh7 cells
were incubated with control rIgG or a-MVP for 48 hours, and the cell numbers were
determined (n=3) by trypan blue exclusion assay. ***, p <0.005. (d) HepG2 cells were
incubated with rIgG or a-MVP for 48 hours, and the cell numbers were determined (n=3) by
trypan blue exclusion assay. ***, p <0.005.
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Supplementary Figure 5. Unprocessed scans of Western Blots of Fig.3c
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Supplementary Figure 6. Unprocessed scans of Western Blots of Fig.4
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Supplementary Figure 7. Spiking assay. (a) Schematic representation of a-MVP-mediated
CTC detection. (b) Regression analysis of capture efficiency for different cell numbers of

Huh7 cells spiked in human PBMCs. SD, standard deviation.




Supplementary Figure 8
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Supplementary Figure 8. Analysis of rare csMVP-positive CTCs isolated from HCC
patients. (a) CD45-depleted CTCs were incubated with a-MVP (green) and anti-cytokeratin
(red). (b) For triple staining for MVP, EpCAM, and CD68, CD45-depleted CTCs were
incubated with a-MVP (green) and anti-EpCAM (red). The cells were further incubated with
anti-CD68 (presented as yellow color) antibody. (c) For triple staining for MVP, vimentin,
and CD14, cells were incubated with a-MVP (green) and anti-vimentin (red). The cells were
further incubated with anti-CD14 (presented as yellow color). Nuclei were stained with DAPI
(blue). The scale bar is 20 um.
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Supplementary Figure 9. csMVP-positive CTCs show EMT phenotype with Slug and
EGFR expression. (a) CD45-depleted CTCs were incubated with a-MVP (green), anti-
vimentin (yellow), and anti-Slug (red) antibodies. Nuclei were stained with DAPI (blue). The
scale bar is 20 um. (b) CD45-depleted CTCs were incubated with anti-EGFR (red), a-MVP
(green), and anti-vimentin (yellow). Nuclei were stained with DAPI (blue). The scale bar is
20 pm.
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