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Gamma-aminobutyric acid (GABA) is the major inhdsit neurotransmitter in the
central nervous system. However, GABA and its rearsphave recently emerged as
having potential tumour-suppressive effects, wiik strongest evidence found in
colon cancer. Previously we demonstrated that GA&dnificantly reduced the
proliferation and migration of human and mouse wolancer cellsin vitro
(Fernandes et al., 2012). Lactic acid bacteria lteeen described a&sll factories for
GABA (Li & Cao, 2012), and thus have potential herapeutic tools for the delivery
of anti-cancer agents to the colon. However, thityalbf GABA-producing bacteria
to suppress colon cancer is unknown. Thus, the dirthe current study was to
investigate the effect of bacterial-derived GABA dme proliferation of human
(SW480) and murine (CT26) colon tumour cell linesitro. A screen of 91 human
intestinally-derived bacteria identified five eféoit GABA-producing strains (Barret
et al., 2012). Of these, we selected a Lactobaoillith the greatest GABA production
in the presence of monosodium glutamate (MSG) tepgmre GABA-enriched
supernatants. Control supernatants were prepareumitying MSG from the culture
media. Lyophilised supernatants from Lactobadallitured with MSG contained
0.858 mg/mg GABA, while those prepared from Lactolfiacultured in the absence
of MSG contained 0.015mg/mg GABA. SW480 and CT2sagere cultured under
standard conditions and treated with GABA (10uM)ABA-enriched (final
concentration of GABA, 1uM) and control supernagdor 16 hours, after which cell
proliferation was measured by resazurin reductibm.determine whether the anti-
proliferative effect of GABA (10uM) on SW480 celgas mediated by GABA or
GABAg receptors, cells were pre-treated (1 hour) witbutulline (100uM) or
phaclofen (100uM) respectively, and incubated oghitrwith GABA in the presence
of the antagonists. Data are representative ofethindependent experiments
performed in triplicate (supernatant studies) oro twndependent experiments
performed in duplicate/triplicate (antagonist sfudgptatistical differences were
determined using a one-way ANOVA. All tests weraf@ened using GraphPad
Prism 5. Both GABA (10pMp<0.05) and GABA-enriched bacterial supernatants
(p<0.05) significantly inhibited proliferation of tHeuman adenocarcincoma cell line,
SW480. In contrast, supernatants obtained fromdbaddilli cultured in the absence
of MSG (control) had no significant effect on pfetation. Neither GABA (10uM),
nor either of the bacterial-derived supernatartg)ificantly influenced proliferation
of murine, CT26 colon tumour cells. This is cormmtwith our previous findings
with  GABA (500nM-100uM) in which GABA had the grest inhibition of
proliferation in the range 2.5uM-5uM (Fernandeslet2012). Neither the GABA
nor GABAg receptor antagonists significantly inhibited timi-gproliferative effect of
GABA on SW480 cells. These data demonstrate thetebal-derived GABA exerts



an anti-proliferative effect on human adenocarciaarellsin vitro, and suggests that
further characterisation of GABA production by sumdtteria, and their application in
preclinical models of colon cancer is warranted.
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