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➢ Combination treatment of pancreatic cancer



Introduction

➢ TGF-beta signaling inhibitor- Vactosertib

http://www.medpacto.com
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TGF-β signaling inhibitor in pancreatic cancer
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Figure 1. Overexpressed TGFBR1 in human pancreatic tumor and inhibition of the TGF-β1-induced migration and EMT response by vactosertib in pancreatic cancer cell

(A) TCGA analysis of TGFBR1 expression in pancreatic cancer patient tissue. Tumor (red box) has overexpressed level of TGFBR1 compared to normal tissue (grey box). (B) RT-PCR

showing EMT marker expression and (C) migration assay of PANC-1 cells treated with vactosertib and TGF-β1. For in vitro experiments, PANC-1 cells were pre-treated with vactosertib for

2 hours and incubated with TGF-β1 for 48 hours.



Improvement of survival rate by Vac+nal-IRI/5-FU/LV combination

Figure 2. Survival improvement in response to combination treatment of vactosertib with nal-IRI/5-FU/LV in the orthotopic pancreatic cancer mouse model

(A) Experimental design of C57BL/6 syngeneic orthotopic mouse model using Panc02 murine pancreatic cancer cells. Vactosertib was administered orally for 5 consecutive days followed by

2 days of resting period starting from day 6 post cell injection. nal-IRI/5-FU/LV was injected intraperitoneally every 2 weeks starting from day 8 post cell injection. (B) Representative

pictures of mice in each group (above) and enlarged pictures of the pancreatic tumor tissues outlined by yellow lines (bottom). (C) Relative survival rates of the control and vactosertib, nal-

IRI/5-FU/LV, and combined treatment groups (***P<0.0005 and **P<0.005 compared to the control group)
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Inhibition of tumor cell invasion and EMT responses in mouse tissues

Figure 3. Cancer cell invasion is decreased by combination treatment of vactosertib with nal-IRI/5-FU/LV in the orthotopic pancreatic cancer mouse model

(A) Haematoxylin and eosin (H&E) staining of pancreatic tumor tissues showing tumor cell invasion to adjacent pancreas tissues. Black dotted lines indicate the borders between tumorous

and normal pancreas without invading tumor cells. (B) The morphologies of tumor cells presented by H&E staining. Yellow arrows point out the representative mesenchymal (control and nal-

IRI/5-FU/LV) and epithelial (vactosertib and Vac+nal-IRI/5-FU/LV) cell morphologies in the images. (C) The immunohistochemical staining of vimentin in tumor tissues of each group.
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Co-treatment of vactosertib with nal-IRI/5-FU suppresses 
cell migration, invasion, and EMT

Figure 2. Synergistic effect of vactosertib with nal-IRI/5-FU on migration, invasion, and EMT of pancreatic cancer cells

(A) Transwell cell migration assay. Cells were treated with the indicated reagent(s) and incubated for 48 hours before placed in a migration chamber. The relative number of migrated cells in

each group was counted. (B) Cell invasion assay. Cells were treated with the indicated reagent(s) and incubated for 48 hours before placed in an invasion chamber. The number of invaded

cells in each group was counted. (A-B) The values for migrated/invaded number of cells represent the mean ± SD of triplicate data. ***P<0.0005, **P<0.005, and *P<0.05 compared to the

control group; ##P<0.005 and #P<0.05 compared to the nal-IRI-treated group. (C) Western blot analysis for EMT markers.
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Transcriptome profiling of pancreatic tumor tissues following 
combination treatment of Vactosertib with nal-IRI/5-FU/LV

Figure 3. RNA-sequencing analysis of pancreatic tumor tissues obtained from orthotopic mouse model administered with vactosertib, nal-IRI/5-FU/LV, and the combination

(A) Heatmap plot of DEGs using the hierarchical clustering method. (B) Top 10 pathways characterized by from GO enrichment analysis of DEGs (cutoff of P<0.001). (C) GO enrichment

plot for positive regulation of apoptotic process plotted by Gene Set Enrichment Analysis (GSEA). (D) TUNEL assay of pancreatic tumor tissues used for RNA sequencing. Note that more

apoptotic cells were shown in the tumor tissues obtained from mice administered with combination of vactosertib with nal-IRI/5-FU/LV.
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Identification of Ccdc80 regulated by combination treatment

Figure 4. Up-regulation of CCDC80 expression by vactosertib and its combination with nal-IRI/5-FU/LV, and ectopic expression of CCDC80

(A) FPKM value of Ccdc80 in the tumor tissues from RNA sequencing. (B) qRT-PCR result validating Ccdc80 mRNA expression in mouse tumor tissues. The values represent the mean ± SD of

triplicate samples. **P<0.005 compared to the control group. ###P<0.0005 compared to the nal-IRI/5-FU/LV group. (C) Immunohistochemical staining of mouse tumor tissues with CCDC80. Note that

CCDC80 expression is increased in the tumor tissues from the mice administered with vactosertib or its combination with nal-IRI/5-FU/LV. (D) RT-PCR analysis revealing up-regulation of CCDC80 by

vactosertib and its combination with nal-IRI/5-FU in PANC-1. (E) Transwell migration assay measuring migration abilities of PANC-1 expressing LPCX or CCDC80. (F) Representative images of

colonies stained with methylene blue in PANC-1 stably expressing CCDC80. (G) qRT-PCR results showing down-regulation of EMT marker expression in PANC-1 by ectopic expression of CCDC80.

All the data is represented as the mean of three repeated values. ***P<0.0005, **P<0.005, and *P<0.05 compared to the control. (H) Western blot analysis showing reduction of EMT markers in PANC-

1 with stably expressing CCDC80.
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Sfrp1 – target of Vac+nal-IRI/5-FU/LV combination treatment

Sfrp1

0

5

10

15

20

F
P

K
M

Sfrp1

0

1

2

3

4

5

R
e
la

ti
v
e

 m
R

N
A

 e
x

p
re

s
s

io
n #

*

- + + + +

- - + - +

- - - + +

A B

C D

Vactosertib

nal-IRI/5-FU

TGF-β1

Sfrp1

0

5

10

15

20

25

R
e
la

ti
v
e
 m

R
N

A
 e

x
p

re
s
s
io

n

**

***

###

Figure 5. Tumor suppressor Sfrp1 is up-regulated in vactosertib and nal-IRI/5-FU/LV combination treatment and the expression correlated with pancreatic cancer patient survival.

(A) FPKM value of Sfrp1 from tumor RNA-sequencing. (B) Validation of Sfrp1 expression in tumor tissue by qRT-PCR. (C) Relative mRNA expression of Sfrp1 in Vactosertib and nal-IRI/5-

FU combination treated Panc02 cell. (D) Overall Survival in pancreatic adeonocarcinoma correlated with SFRP1 expression.
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➢ SFRP1
▪ Secreted Frizzled Related Protein 1
▪ Known as Wnt antagonist 
▪ Loss of SFRP1 is detected in pancreatic cancer
▪ SFRP1 is hyper-methylated in pancreatic tumor tissues
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Conclusions

• Combination with Vactosertib significantly improves the survival of mouse pancreatic cancer model.

• The invasion of tumor tissue was inhibited by Vactosertib+nal-IRI/5-FU/LV treatment.

• EMT responses were reduced with Vactosertib both in mouse tissues and cancer cells.

• Moreover, the expressions of tumor suppressors were highly upregulated in combination treated 

tumor RNA

• These results may provide a basis for pursuing clinical trials of the combination therapy for 

pancreatic cancer patients.
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