BRBRORZ 224 D) AR b Y

[JF#] Proteomic Changes in a Squamous Cell
Carcinoma Cell Line Induced by an Effector
Kinase of a Small G Protein Rap 2

EEE

HhRE: TIKEZR

~EH:2010-02-23

F—7— K (Ja):

F*—7— K (En): Proteomics, Rap2, MAP4K, Squamous
cell carcinoma

ERE:

X=)LT7 FLR:

il

http://hdl.handle.net/20.500.12000/0002015567




Ryukyu Med. J., 260 3,4) 135~145, 2007

by an Effector Kinase of a Small G Protein Rap2

Kouichi Kuninaka'®’, Yoshito Yamashiro'', Maitsetseg Bayarjargal'’
Tadashi Nishimaki*’ and Ken-ichi Kariya'

“"Division of Cell Biology, Department of Molecular and Cellular Biology
Graduate School of Medicine
*' Division of Digestive and General Surgery, Department of Organ-Oriented Medicine
Faculty of Medicine University of the Rvukyus, Okinawa , Japan

(Received on December 11, 2007, accepted on December, 17, 2007)

ABSTRACT

The Traf2- and Nck-interacting kinase (TNIK) is a downstream effector of a Ras-like
small G protein Rap?2 identified by us. Very little is known about TNIK’s roles in physio-
logical or pathological cellular processes. To examine the effect of activated TNIK in can-
cer cells, over-expression of TNIK was induced by the use of TetOff system in a squamous
cell carcinoma cell line. Global protein expression profiling was carried out by Ettan™ two-
dimensional fluorescence difference gel electrophoresis (2-D DIGE). Proteins were identi-
fied by matrix-assisted laser desorption ionization time-of-flight (MALDI-TOF) mass
spectrometry. By comparing the cells with or without over-expressed TNIK, 2-D DIGE
revealed up-regulation of three proteins and down-regulation of six proteins by TNIK.
Peptide mass fingerprinting with MALDI-TOF mass spectrometry identified five out of
these nine proteins: isovaleryl coenzyme-A dehydrogenase (up-regulated 2.46-fold,
p<0.05) ; Rho GDP dissociation inhibitor alpha (down-regulated 2.35-fold, p<0.05) ; stomatin-like
protein 2 (down-regulated 1.57-fold, p<0.05); ribosomal protein, mitochondrial, S22
(down-regulated 1.78-fold, p<0.05); ornithine aminotransferase (down-regulated 1.34-fold,
p<0.05). Three down-regulated proteins, Rho GDP dissociation inhibitor alpha, stomatin-
like protein 2, and ornithine aminotransferase were candidates for cancer prognostic
marker or target proteins for chemotheraputic drug development. Rvukvu Med. .J., 26
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INTRODUCTION

Rap2 is a small G protein homologous to Ras,
a prototypical oncogene product''. Members of Ras
family play crucial roles in regulation of various cel-
lular processes such as cell growth, differentiation
and death. The family consists of subfamilies such
as Ras, Rap, Ral, etc. The Rap subfamily 1s the clos-
est relative of the Ras subfamily. Rap subfamily
contains Rapl and Rap2, which are about 60% iden-
tical to each other. Rapl’s function is often analo-
gous to that of Ras, but it sometimes counteracts
Ras function, because they share identical amino
acid sequence in their effector-binding region. For

instance, Rapl interacts with Raf-1, a downstream
effector of Ras. However, Rapl cannot activate Raf-
1 for complex reasons, and as a result, leads to sup-
pression of Ras-mediated activation of extracellular
signal-activated kinase (ERK), the growth-related
mitogen-activated protein kinase (MAPK). On the
other hand, Rapl interacts with and activates an-
other Ras effector, B-raf, more efficiently than Ras
and plays a major role in regulation of ERK in some
cell types.

In contrast to Ras/Rapl, little had been known
about RapZ’s role in cellular signaling. The effector-
binding region of RapZ differs from those in Ras
and Rapl by a single amino acid: Rap2 has Phe at

































