Electrochemotherapy Augments Pancreatic Ductal Adenocarcinoma Tumor Cell Killing by Inducing

Apoptosis and Disrupting Cell Adhesion

Zachary Pulllam, BS, Neal Bhutiani MD, PhD, Qiangian Zheng PhD, Suping LI MS, Harshul Pandit, PhD, Youxi Yu, MS,
Yan Li, MD, PhD, Robert CG Martin, MD, PhD
Department of Surgery, Division of Surgical Oncology, University of Louisville School of Medicine

Background Methods Results Results
« Stage 111 PDAC is an extremely lethal * Clinically relevant doses of IRE, chemo, N vitro data In vitro data

disease with a 5 year survival of only 3% or ECT were administered to S20-13 cells 52013 . oar: ——
» Irreversible electroporation (IRE) is a and PanC-1 PDAC cell lines in vitro ot i oo rowwe _ror controt ---

surgical technique that consists of * Cells were assessed for post-treatment Ea. 0 o0 el Y - --_

delivering controlled pulses of electricity viability via colony assay W W W e %

Improve survival in stage 111 PDAC WETE an a_l yzec_j vid _WeSte i I_JIOt _ - e | . ---

patients e The tight junction protein Claudin-1 g

Standard of care chemotherapy regimens was assessed by Immunofluorescence s ---

include Gemcitabine and FOLFIRINOX e |dentical treatments were used In VIVO In an
Immunofluorescence images of S20-13 cells demonstrating

No previous work has been done to study athymic nude mouse model inoculated with
the mechanistic actions underpinning the 520-13 cells (conducted by Bhutiani, et al.)
benefits of IRE In combination with & R K &£ & Oi@s& ; reduced expression of claudin-1 in response to ECT, implying

standard of care chemotherapy Results | o ”<<I°” A d ” disruption of the cell-cell adhesions.
: Colony assay for both cell lines reveals significantly reduced ce .
" = e = m 3 In vivo data viability after ECT treatment compared to control, IRE alone or COnCI us1ons

| o~ v ifl Overall Survival chemo alone (p<0.01). o ECT demonstrated a survival benefit in a mouse model of stage

100 i 111 PDAC
| & 4  [Invitro cell viability was synergistically diminished by ECT

_ Group ] treatment in comparison to IRE or chemo alone
60 — OLHRINOX Ao Caspase-8 Caspase-8 [N  Mechanistically, the benefit of ECT involves upregulation of
—— IRE Alone apoptotic machinery (namely caspase-3) and disruption of the

=S——— Intercellular tight junctions (claudin-1)

0
(=

* %

(o))
o
o

Colony Number/High power field
N
o
o

Colony Number/High power field
S
o

@ @ b oo | @ hia iom |

Mo Electroporation Reversible Electroporation  Irreversible Electroporation

Schematic ot Irreversible electroporation demonstrating disruption
of the plasma membrane after exposure to the high voltage, short

duration electric field. This porous membrane will result in higher ol. — e ——
intracellular chemotherapy concentrations.? 0o 2 4 6 8 10 12 14 16 " CS Resources

Time (Days)

Survival probability (%)

Caspase-3 Caspase-3

20 |-

)
(=]
g
=)

] RE

i m cem 1) Meijerink, M. “‘the NanoKnife’ Irreversible Electroporation-
= e from bench to bedside. Angiodynamics Lunch Symposium,

B FOLF

.. . | mros 0 FoLFHRe CIRSE. 2015.
* The ObjeCtIVG of this StUdy was 10 Group: IR Alone 2)Bhutiani, et al. Electrochemotherapy with irreversible

] ] o ] 10 10 4 1 0 0 0 o )
Investigate the tumor cell killing potential Jﬂlﬂlﬂ Jl]lﬂlﬂ electroporation and FOLFIRINOX improves survival in murine

' Mouse experiments conducted by Bhutianti, et al. demonstrated a Caspase8 Caspased Caspase-3  BOL-2 " Caspase-8 Caspase-9 Caspase3  BCL2 pancreatic adenocarcinoma by increasing apoptosis and
and mechanisms of eleCtrOChemOtherapy clear survival benefit in those treated with ECT compared to IRE decreasing tumor cell proliferation. AACR. 2018

ECT) in comparison to IRE or or chemo alone2 Western blot data for both cell lines shows significantly increased
éhemz)therapypamr]e caspase-3 expression in response to ECT (P<0.01). Additionally, AC kn OWIedgementS

the anti-apoptotic BCL-2 protein was downregulated in ECT Thanks to the R25 Cancer Education Program for funding this
groups (p<0.01). work (NCI R25-CA134283.)

Number at risk
] IRE

» [ GEM
[0 GEM+IRE
Bl FOLF

Group: FOLFIRINOX Alone

ODbjectives TROTRE L o

Group: IRE and FOLFIRINOX
11 8 8 7 3 1

-
(3)]
[
—
an
[

-
o
1
—

=
3]

Expression Fold/GAPDH
o
T

Expression Fold/GAPDH

S
o

o
(=]




	Slide Number 1

