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Metabolic reprogramming is a hallmark of “malignant transformation”. The
production of biomass and energy are key points in the uncontrolled cel
expansion that characterises cancer Initiation, development anc
orogression. In this aspect, metabolism stands out as a key biologica
orocess in understanding the conversion of a normal cell into a neoplastic
orecursor. Prostate cancer Is the second most commonly diaghosed
malignancy and the fifth leading cause of cancer mortality in men In
Europe and worldwide. Prostatic carcinogenesis is Initially androgen-
dependent which is mediated primarily through androgen receptor (AR).
The aim of this study was to evaluate the effects of androgen stimulus on
glycolytic and mitochondrial functions and proliferation of LNCap cells.

1) Androgen stimulus enhances glycolytic function and switches the cells towards an
energetic phenotype
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1) Androgen starvation and androgen stimulation 0 °* Fig 1.. Androgen increased the basal glycolytic function
I (Fig 1. A and B) and the glycolytic capacity, which was
= observed after inhibiting the ATP synthase by olygomycin
E 10001 (Fig. 1A). Androgen switched LNCap cells metabolism
LNCaP (clone FGC) clone Media was refreshed with phenol Seahorse XF Analyzers p towards a more energetic ang glycolytic phenotype (Fig.
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Synthetic Androgen 2) Androgen stimulus increases the activity of metabolic enzymes
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2) Extracellular flux analyser to determine extracellular acidification rate
and metabolic phenotype (8 well plate format, 200 pL assay volume)
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XFbase media (pH 7.4):
10 mM glucose

e Jucose Fig 2.. Androgen stimulus increased the activity of hexokinase (Fig. 2A) and pyruvate kinase
2 mM giutamine (Fig. 2B) by 26%, and the activity of glucose-6-phosphate dehydrogenase by 60% (Fig. 2C),
iIndicating that androgen stimulates both metabolic pathways: glycolysis and the pentose
phosphate pathways. Mean £+ SEM, N=3, t-test. * p<0.05, ** p<0.01 and *** p<0.01

3) 340 nm spectrophotometry detection of the NAD(P)(H) redox kinetic to
evaluate enzymatic activities.

(384 well plate format, 50 pL assay volume) 3) Androgen stimulus increases androgen receptor nuclear localisation and PSA levels
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E = doubled the AR localisation
S ./ +Rissl % 500 s in the nucleus (Fig. 3A).
= > Consistently, androgen also
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4) Androgen stimulus promotes cells proliferation
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Fig 4.. Cell proliferation
was stimulated In the
presence of androgen
(Fig. 4A). After 3 days
Incubation, androgen
Increased the cell
proliferation by 66% (Fig.

e 4B). Mean £+ SEM, N=3, t-
+10 nM R1881 test. ** p<0.01

4) High content imaging assay to determine nuclear androgen receptor
(AR), prostate specific antigen (PSA) and anti-apoptosis (Bcl-XL)
(384 well plate format, 50 pL assay volume)
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5) Androgen stimulus promotes anti-apoptosis

5) Metabolic reduction of resazurin to determine proliferation

(384 well plate format, 50 uL assay volume)
LNCap cells EnSpire

Fig 5.: Androgen stimulus increased intracellular Bcl-XL
levels by 62%, which is consistent with the activation of
the androgen receptor. Mean + SEM, N=3, t-test. **
pP<0.01
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 The stimulation of LNCap cells proliferation induced by androgen, may be
explained by the ability of androgen to increase the activities of metabolic
enzymes In glycolytic and pentose phosphate pathways, which is translated to an
enhanced glycolytic function.
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In addition to an Iincreased androgen receptor localisation in the nucleus,

androgen also increased the intracellular PSA and Bcl-XL levels. Both androgen

receptor activation and the anti-apoptotic effect induced by androgen are

consistent with the enhanced cell proliferation observed.
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This new knowledge, namely glycolytic enzyme reprogramming results in increased
anti-apoptotic biomarker and augmented proliferative rate, will help to develop new
therapeutic strategies that targets cancer metabolism.




