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Molecular Determinants of
Enterovirus Neuropathogenesis

Tropism

(gr. poroao;, to lean toward)

Virulence
(cell-internal factors influencing propagation/spread)

Condition of the host/Circumstance

(opportunity created by accident)
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Does the poliovirus receptor CD155 restrict trop




CD155 gene activation in the embryonic anterior neuraxis
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CD155 is regulated by the morphogen sonic hedgehog
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Poliovirus oncolysis mediated by ectopic expression of CD155

A

S2N
MDA-MB231
Sk-Br-3
MDA-MB468

MCF-7/HER2-18

MDA-MB361
B

1

2

3

4

5

6

75 50 25

10

5

1 ug protein

G puy
G e
o P—
—

Py 4

75 50 25

10

5

1 ng protein

- e o
-
L
—
= -

Stephanie Campbell



-
A. DU0108-mock 6-
5_
‘;:____ 75 50 20 10 5 2  mg tissue
74 C N e
B. DU0108 6 ,
54 T -. - e
49
71 C ‘ - i #
C. DU0110 6 -
5 T e
4
= &
> 7
D. DU0308 2 C - - '
)
S 5 T O
S
o]
7
E. DU0772 ] c I
5- T .
4
74 o
F. DU1107 o c W
5 T e e
4
77 y 1
G. DU1386 q C M-
5- T B -
70 6 12 24 hrs, pi.
H. HTB-14 c BE
hpust C .- -
8
7
J. Normal brain 6 LSC
5 TCX Melinda Merrill
4

0 6 12 24 hrs. p.i.



@)
BNMIC Cancer BloMed Centra

Research article

CDI55/PVR plays a key role in cell motility during tumor cell
invasion and migration

Kevin E Sloan'!, Brenda K Eustace’!, Jean K Stewart!, Carol Zehetmeier?,
Claudia Torella2, Marina Simeone!, Jennifer E Roy3, Christine Unger?,
David N Louis3, Leodevico L Ilag? and Daniel G Jay*!

Address: 'Department of Physiology, Tufts University School of Medicine, Boston, MA, USA, 2Xerion Pharmaceuticals, AG, Munich, Germany and
3Department of Pathology, Massachusetts General Hospital and Harvard Medical School, Boston, MA, USA

Email: Kevin E Sloan - kevin.sloan@tufts.edu; Brenda K Eustace - brenda.eustace@tufts.edu; Jean K Stewart - jean.stewart@tufts.edu;

Carol Zehetmeier - c.zehetmeier@xerion-pharma.com; Claudia Torella - c.torella@xerion-pharma.com;

Marina Simeone - marina.simeone@tufts.edu; Jennifer E Roy - royj@helix.mgh.harvard.edu; Christine Unger - c.unger@xerion-pharma.com;
David N Louis - dlouis@partners.org; Leodevico L Ilag - l.ilag@xerion-pharma.com; Daniel G Jay* - daniel.jay@tufts.edu

* Corresponding author  tEqual contributors

Published: 07 October 2004 Received: 28 July 2004
BMC Cancer 2004, 473 doi:10.1186/1471-2407-4-73 Accepted: 07 October 2004
This article is available from: http://www.biomedcentral.com/1471-2407/4/73

© 2004 Sloan et al; licensee BioMed Central Ltd.
This is an open-access article distributed under the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/2.0),

shinh mammnite tineactmiatad iea dictrikitian and rameadiiaeia vy maadi mravidad tha ariginal wmel, ic meamanh, ~iead
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Abstract

Background: Invasion is an important early step of cancer metastasis that is not well understood.
Developing therapeutics to limit metastasis requires the identification and validation of candidate
proteins necessary for invasion and migration.

Methods: We developed a functional proteomic screen to identify mediators of tumor cell
invasion. This screen couples Fluorophore Assisted Light Inactivation (FALI) to a scFv antibody
library to systematically inactivate surface proteins expressed by human fibrosarcoma cells
followed by a high-throughput assessment of transwell invasion.

Results: Using this screen, we have identified CD 155 (the poliovirus receptor) as a mediator of
tumor cell invasion through its role in migration. Knockdown of CDI155 by FALI or by RNAi
resulted in a significant decrease in transwell migration of HT 1080 fibrosarcoma cells towards a
serum chemoattractant. CD 155 was found to be highly expressed in multiple cancer cell lines and
primary tumors including glioblastoma (GBM). Knockdown of CD 55 also decreased migration of
U8B7MG GBM cells. CD 155 is recruited to the leading edge of migrating cells where it colocalizes
with actin and awv-integrin, known mediators of motility and adhesion. Knockdown of CD 55 also
altered cellular morphology, resulting in cells that were larger and more elongated than controls
when plated on a Matrigel substrate.

Conclusion: These results implicate a role for CDI55 in mediating tumor cell invasion and
migration and suggest that CD 155 may contribute to tumorigenesis.
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The IRES determines neurovirulence
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Cap-dependent translation initiation
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Translation initiation by internal ribosomal entry

~ e
- L/ |
AAAAAAAAAAAAAAAAAAAAGAU.../ k_ / /,/'/

PABP "“: ccrncuggc

<

elF4A

eIF4E @ ;

elF2

\
aduy
c a
a-u
u-a
a-u
o
eCc u-a A
£ a a-il .
c-g a gz
u-a 2he 2 By
A c-g &
{i-a u-g u-a B
g-c c-g g-¢ o o
| riAvc
bl d
s i I}
aac-g gy 4
c-g u-a c
a-u u-a - g
g-¢ g-¢ -8 -g it
ﬂuk_llﬂacllllﬂbaﬂbuullllhﬁﬂﬂd’ﬂ (’Id(_CﬂCllu Cﬂall faucguuacceeg aguccuc uguuucacuuuuuccuuuauauy
t-g
u-g
g-c
u [
u c
uc

0 2 4 6 8 10 12 hrs 0 2 4 6 8 10 12 hrs
p.i. p.i.
elFAG—

PABP — ) G s
el e e R e
b e g —elF4G e — £ § —
. cleavage ~ cleavage
products products



Neuronal incompetence of the HRV2 IRES
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The NFAR complex bridges the IRES and 3’UTR
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Cell type-specific distribution of the NFAR complex
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shDRBP76, uninfected
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RNAIi knock-down of DRBP76 restores neuronal IRES competence
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HRV2 IRES-mediated translation is repressed by the NFAR-1 complex

HTB-14: malignant glioma
Processive translation

NFAR-1 does not associate with
ribosomes, viral RNA sediments with
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HEK-293: neuron-like
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Tumor-specific cytopathogenicity of PVS-RIPO in vitro
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Tropism
CD155 mediates selective motor neuron tropism; Ectopic expression
in cancer confers natural target tropism for neoplastic cells

Virulence

Depends on compatibility of protein:(viral) RNA interactions; Genetic features
of PV, but not HRV, permit replication within motor neurons

Condition of the host/Circumstance
N/A
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