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Introduction

*Hepatocellular carcinoma (HCC) is a highly malignant tumor with limited treatment options in
its advanced state.

*The molecular mechanisms of HCC remain unclear because of the complexity of its multi-step
development process.

*There have been two theories concerning the mechanism of carcinogenesis, the stochastic (clonal
evolution) model and the hierarchical (cancer stem cell-driven) model.

«Cancer stem cells (CSCs) are defined as a small population of cells within a tumor that possess
the capability for self-renewal and the generation of heterogeneous lineages of cancer cells.



Introduction

*The concept of the CSC has been established over the past decade, and the roles of CSCs in the
carcinogenic processes of various cancers, including HCC, have been emphasized.

«Although definitive cell surface markers for liver CSCs have not yet been found, several
putative markers have been identified, which allow the prospective isolation of CSCs from HCC.

*The identification and characterization of CSCs in HCC is essential for a better understanding
of tumor initiation or progression in relation to signaling pathways.

*However, CSCs of HCC in humans are not fully elucidated.
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Pancreatic, prostate, head &neck cancer stem cells
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HCC cancer stem cells
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Cancer stem markers in solid cancers
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Cancer stem cell theory(HCC)
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* Third, Induced cancer stem cells from HCC cell lines
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Induced pluripotent stem cells
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John B. Gurdon eliminated the nucleus of a frog egg cell (1) and

replaced it with the nucleus from a specialised cell taken from a @
tadpole (2). The modified egg developed into a normal tadpole (3). n / M ﬂ
Subsequent nuclear transfer experiments have generated cloned e/

mammals (4).
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Shinya Yamanaka studied genes that are important for stem cell function. When he transferred four such
genes (1) into cells taken from the skin (2), they were reprogrammed into pluripotent stem cells (3) that could
develop into all cell types of an adult mouse. He named these cells induced pluripotent stem (iPS) cells.

iPS cells can now be generated
from humans, including patients

with disease. Mature cells including
nerve, heart and liver cells can be
derived from these iPS cells, thereby
allowing scientists to study disease
mechanisms in new ways.
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Introduction

*Recently, reprogramming is the fundamental part of stem cell biology understanding
basic cellular mechanism of stem cells.

In terms of reprogramming, induced pluripotent stem cells (iPSCs) are derived by

introducing a combination of four transcription factors |(KLF4, Oct4, Sox2 and Myc)

Into somatic cells.

*Although cancer is a disease with genetic and epigenetic origins, the possible effects
of reprogramming by defined factors remain to not be fully understood.
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Induced pluripotent cancer stem cells
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* To know the effects of the induction of pluripotent-
related genes of HCC cancer cells and whether to get
Induced HCC stem cell lines from various HCC cell
lines



Materials and methods

*To better understand cancer specific-iPSCs, We used 4 liver cancer cell lines (HepG2,
Hep3B, Huh7 and PLC).

Different mutant state of p53 from the liver cancer cells (HepG2:wild p53, Hep3B:null
p53, Huh7:mutant p53 and PLC: mutant p53) were used.

*Retroviral mediated introduction of induced pluripotent stem (iPS) cell genes (KLF4,
Oct4, Sox2 and Myc) were used for inducing various HCC cell lines

*Expression of pluripotent status related proteins, including Tral-81 and Nanog were
used for identification of pluripotent cells in cancer cells.



Result

HepG2
wip53

PLC
mitp53

Huh?
mips3

Hep3B
nullps3

FL1+

10

%5 Gatad
000
000
ooy

%5 Gatad
000
om
035

Retro-GFP

Dearta 002

Leale]

%o Gabed
1041
1023
a8

5115

Efficiency of infection on various liver cancer cells using Retrovirus-GFP




Result

Colony number after 3-4 weeks on feeder
(1X104 /six well plate)

3 weeks 4 weeks
Number
Densi ) . )
ensity (about) Tral- 81 Density Number Tral-81

HepG2 (wtp53) 40% <100 X 50% >100 X
PLC 80% >200 X >100% Mess u X
(mtp53) ° ° P
Huh? 60% 100-200 X 80% 100-200 X
(mtp53)
Hep3B nullp53) 60% 100-200 2 80% 100-200 2

Staining Tral-81 Ab (pluripotent surface mark) after reprogramming using Retrovirus-KOSM



Result
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Result
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EB fromation at Day 3 from mCherry stable hep3B-iPC cells

Embryonic body (EB) at different wells (A-D)
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Result

Passage (PO)

The stemness of Hep3B-iPC is disappeared upon continual passage

Staining of Tral-81 Ab in Hep3B-iPC after continual passage



Summary

*Hep3B (null p53) showed the better efficiency of reprogramming compared to other
liver cancer cell lines.

*Characterization of reprogrammed Hep3B-iPC expressed pluripotent markers such as
Tral-81 and Nanog.

*Hep3B-iPCs were able to form embryonic body (EB).
*Even though loss of stemness in Hep3B-iPC was detected during continual passage.
Induced cells, but not parental cells, possessed the potential to express morphological

patterns of iPSC and express plurpotent markers.

Futher studies should be done for maintenance of HCC iPC with long term passages






