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Purpose: Galanin and its receptors, GALR1 and GALR2, are known as tumor suppressor and focused as therapeutic
targets in head and neck squamous cell carcinoma (HNSCC). Previously, we demonstrated that the function of
signaling pathways of GALR1 and GALR2. In HNSCC cells with silenced GALR1 and GALR2, we showed that
reexpressed GALR1 suppresseed tumor cell proliferation via the extracellular-regulated protein kinase-1/2 (ERK1/2)
-mediated effects on the cyclin-dependent kinase inhibitors (CKI) and cyclinD1. On the other hands, in the
GALR2-transfected HNSCC cells, galanin suppressed proliferation and induced apoptosis. Galanin stimulation also
mediated decreased expression of cyclin D1 and increased expression of the CKI, p27X"* and p57X"2. These effects
were similar to GALR1, but GALR2 also induced caspase-3-dependent apoptosis, which was confirmed by
Annexin-V staining and DNA fragmentation analysis. Thus, we understood the function of GALR1 and GALR2 as
tumor suppressor, but the signaling pathway of GALR2 is still unclear. In this study, we investigated the signaling
pathway of GALR2 in HNSCC cells that have mutant p53 and do not express GALR1. Experimental Design: The
HNSCC cell line with a splice site mutation causing a 46-bp p53 off-frame deletion, was stably transfected to express

GALR2 and examined the expression of phospho-ERK1/2 by immunoblotting. Results: Galanin treatment of the



GALR2-transfected cells caused morphologic changes and a marked decrease in cell number that were not observed
in the mock transfected cells. In the GALR2-transfected cells, galanin induced activation of the
extracellular-regulated protein kinase-1/2 (ERK1/2) and suppresses cell proliferation, not the mock—transected cells.
Galanin stimulation also mediated decreased expression of cyclin D1. Pretreatment with the ERK1/2-specific
inhibitor U0126 prevented the suppression of cyclin D1 expression. Conclusion: This study shows that reexpressed
GALR2 also suppresses tumor cell proliferation via the almost same pathway for GALR1. However, the
ERKZ1/2-specific inhibitor could not prevent the GALR2 mediated apoptosis. This study suggest that GALR2 uses the
different signaling pathways to induce apoptosis or cell cycle arrest, but further investigations are need to understand

the GALR?2 signaling pathway in detail.
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Galanin Receptor type 2 Expression in
Transfected Cells
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This slide shows GALR2 expression in parental and transfected cells. In nght panel.

GALR?2 expression was seen in the GALR2 expression vector transfected cells, but not

mocL transfected cells. In lefi pa mel all cells were GFP and GALRI1 positive, and GALR1
d to the cytopl
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Effect of galanin and signaling inhibitors on
Morphologic Changes

GALR2 GALR2+Galanin GALR2+Galanin
+U0126

This slide shows the effect of inhibitors for the morphology change of galanin treated
cells. After galanin treatment. GALR2 expressing cells underwent obvious morphologic
changes, but the effects were not cancelled out by U0126
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Effect of galanin and signaling inhibitors on
DNA Fragmentation
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1. mock+Galanin 2. GALR2
3. GALR2+Galanin
4. GALR2+Galanin+U0126

This slide shows the effect of inhibi for DNA fr ion of galanin treated cells
After galanin treatment, GALR2 expressing cells induced obvious DNA fragmentation, but the
effects were not cancelled out by U0126

Effect of Galanin and signaling inhibitors on
ERK1/2 activation in UM-SCC-1-GALR2

Phospho-Erk1/2 [ — ]
Erk1/2

Galanin = + + +
U0126 - - + -
PTX - - - +

Since GALR?2 actives Erk and inhibits cell proliferation, we investigated if Erk activation
is required for inhibition of cell proliferation and determined this pathway used for this
effect. V0126 and PTX pretreatment each blocked GALR 1-induced Exk activation.
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