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Okayama University research: Novel mouse model for studying pancreatic cancer

(Okayama, 17 February) Researchers at Okayama University report in the December 2016
issue of the American Journal of Cancer Research a novel in vivo model for the study of
pancreatic ductal adenocarcinoma (PDAC) tumors. The model relies on induced
pluripotent stem cell conversion; the artificially generated cell lines exhibit the PDAC
phenotype and are expected to help our understanding of pancreatic cancer.

Pancreatic ductal adenocarcinoma (PDAC) tumors, typical manifestations of pancreatic
cancer, are known to be strongly resistant to radiation therapy and chemotherapy. For
finding a cure for the disease, it is essential to develop representative mouse models of
PDAC tumors. An international team of researchers including Masaharu Seno and colleagues
from Okayama University have now devised a new method for generating PDAC tumors in
vivo — providing a promising platform for investigating pancreatic cancer.

Among the different types of cells that are present in a PDAC tumor, cancer stem cells are
the ones associated with tumor initiation. Using the technique of induced pluripotent stem
cell (iPSC) conversion, the researchers generated in vitro pancreatic cancer stem cell lines
(CSCcm) in the lab that have properties of cancer stem cells. The iPSC-converted cell lines
led, after being transplanted into mice, to tumors with the PDAC phenotype, which can
hence serve as models for the study of PDAC occurrence and progression.

The researchers point out that, importantly, their approach involves no genetic
manipulation. Indeed, until now, mouse models used for studying pancreatic cancer were
usually genetically engineered — a problem when trying to understand spontaneous tumor
occurrence.

In order for the in vitro iPSC-converted cell lines to develop the features of cancer stem cells,
they need to be introduced into a mouse or other organism, which is not ideal. “This
reliance on in vivo systems is an unresolved matter that must eventually be overcome,” says
Seno.

The researchers already used their novel model to address the issue regarding certain
single-point mutations often seen in PDAC tumors. A preliminary analysis shows that these
mutations are not observed for the CSCcm lines, and that there is therefore no correlation
with tumor initiation. Future research based on this mouse model is expected to lead to
further valuable insights into the origin of pancreatic cancer that might ultimately lead to a
cure.
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Background

Induced pluripotent stem cells (iPSCs) and regenerative medicine

Stem cells are cells that have the ability to differentiate — that is, become cells of a
specialized type. An important attribute of a stem cell is its potency, indicating into what
types of cells the stem cell can differentiate. So-called pluripotent stem cells (PSCs) can
develop into organisms, because they can differentiate into cells of any of the three
different germ layers characteristic of organisms.

An induced pluripotent stem cell (iPSC) is a PSC artificially generated from a non-PSC. The
procedure for creating iPSCs was discovered in 2006 by Shinya Yamanaka. Nowadays, iPSC
generation is a promising technique in the field of regenerative medicine: damaged or badly
functioning human cells can be replaced by cells properly differentiated from iPSCs.

Seno and colleagues used a technique based on iPSC conversionwhere they converted iPSC
lines into cancer stem cells that mimic pancreatic cancer stem cells.

Pancreatic ductal adenocarcinoma (PDAC) tumors

The most common form of pancreatic cancer is pancreatic ductal adenocarcinoma (PDAC).
PDAC tumors consist of different types of cells: cancer stem cells (CSCs), differentiated
cancer cells, tumor-associated pluripotent cells and immune cells. For induced pluripotent
stem cells (iPSCs) to be converted into cell lines leading to valid mouse tumor models, they
have to be sufficiently similar to the CSCs, as these are the ones believed to be linked to
tumor initiation. The researchers were able to confirm that their iPSC-converted cell lines
recapitulated the PDAC tumor phenotype — which signifies an important step towards new
diagnostic approaches and a better understanding of PDAC tumor origin and progression.
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Caption
Sections from serial primary tumors showing the histopathological adenocarcinoma-like
morphology. H&E staining. Original magnification 4x. Tumors from subcutaneous transplant
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(1t CSCcm) displayed adenocarcinoma-like histopathological morphologies whereas
orthotopic primary tumors (2" and 3™ CSCcm) showed PDAC-like structures, richer in
stroma mostly located in the inner mass. PK8 CM and KLM1 CM are the miPSCs treated with
the conditioned medium from human pancreatic cancer cell lines PK8 and KLM1
respectively.
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Further information

Okayama University

1-1-1 Tsushima-naka , Kita-ku , Okayama 700-8530, Japan
Public Relations and Information Strategy

E-mail: www-adm@adm.okayama-u.ac.jp

Website: http://www.okayama-u.ac.jp/index_e.html
Okayama Univ. e-Bulletin: http://www.okayama-u.ac.jp/user/kouhou/ebulletin/
Okayama Univ. e-Bulletin (PDF Issues): http://www.okayama-
u.ac.jp/en/tp/cooperation/ebulletin.html

About Okayama University (You Tube):
https://www.youtube.com/watch?v=iDL1coqPRY!

Okayama University Image Movie (You Tube):
https://www.youtube.com/watch?v=_WnbJVk2elA
https://www.youtube.com/watch?v=KU3hOIXS5kk

Okayama University Medical Research Updates (OU-MRU)

Vol.1 : Innovative non-invasive ‘liquid biopsy’ method to capture circulating tumor cells

from blood samples for genetic testing

Vol.2 : Ensuring a cool recovery from cardiac arrest

Vol.3 : Organ regeneration research leaps forward

Vol.4 : Cardiac mechanosensitive integrator

Vol.5 : Cell injections get to the heart of congenital defects

Vol.6 : Fourth key molecule identified in bone development

Vol.7 : Anticancer virus solution provides an alternative to surgery

Vol.8 : Light-responsive dye stimulates sight in genetically blind patients
Vol.9 : Diabetes drug helps towards immunity against cancer

Vol.10 : Enzyme-inhibitors treat drug-resistant epilepsy

Vol.11 : Compound-protein combination shows promise for arthritis treatment
Vol.12 : Molecular features of the circadian clock system in fruit flies

Vol.13 : Peptide directs artificial tissue growth

Vol.14 : Simplified boron compound may treat brain tumours

Vol.15 : Metamaterial absorbers for infrared inspection technologies

Vol.16 : Epigenetics research traces how crickets restore lost limbs

Vol.17 : Cell research shows pathway for suppressing hepatitis B virus

Vol.18 : Therapeutic protein targets liver disease

Vol.19 : Study links signalling protein to osteoarthritis

Vol.20 : Lack of enzyme promotes fatty liver disease in thin patients

Vol.21 : Combined gene transduction and light therapy targets gastric cancer
Vol.22 : Medical supportive device for hemodialysis catheter puncture
Vol.23 : Development of low cost oral inactivated vaccines for dysentery
Vol.24 : Sticky molecules to tackle obesity and diabetes

Vol.25 : Self-administered aroma foot massage may reduce symptoms of anxiety
Vol.26 : Protein for preventing heart failure

Vol.27 : Keeping cells in shape to fight sepsis
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Vol.28 : Viral-based therapy for bone cancer

Vol.29 : Photoreactive compound allows protein synthesis control with light

Vol.30 : Cancer stem cells’ role in tumor growth revealed

Vol.31 : Prevention of RNA virus replication

Vol.32 : Enzyme target for slowing bladder cancer invasion

Vol.33 : Attacking tumors from the inside

About Okayama University

Okayama University is one of the largest
comprehensive universities in Japan with
roots going back to the Medical Training
Place sponsored by the Lord of Okayama
and established in 1870. Now with 1,300
faculty and 14,000 students, the University
offers courses in specialties ranging from
medicine and pharmacy to humanities
and physical sciences.

Okayama University is located in the heart
of Japan approximately 3 hours west of
Tokyo by Shinkansen.
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