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Up-regulation of E2F1 in the nucleus of cortical
neurons in the brain of HIV/HAD patients.
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In the frontal cortex of HIV/HAD patients, E2F1 (dark red staining) is expressed in the nucleus of cortical
neurons (labeled with MAP2). This staining pattern was not observed in HIV patients without dementia nor
in control patients (C, ANOVA, p<0.05 vs Control and HIV). Arrowhead represents E2F1 negative
neurons. A: E2F1 single staining. B: E2F1 and MAP2 double-staining. C: Graph bars represent
percentage of E2F1 (+) cells. Scale bars: 5.0um.

E2F1 up-regulation is an early event in gp120-
induced cell death.
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E2F1 (+)/caspase-3 (+) neurons showing healthy morphology (A, arrows) were observed at 3h (blue bars
in graph B, ANOVA; p<0.001 vs control), while apoptotic cells (defined by condensed nuclei and cleaved
caspase-3 positive) were found at later ime points (white bars in graph B, ANOVA; "p<0.001 vs Control).

Effect of HIV gp120 on E2F1-dependent proteins
in human neurons.
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A: Levels of E2F1 downstream targets were increased after gp120 treatment in human neuroblastoma
cells (SH-SY5Y). B: Binding of nuclear proteins from differentiated SH-SY5Y to a specific E2F consensus
sequence was increased by gp120,, treatment (200 pM, 24 h) as assessed by EMSA. C-E: Over
expression of Cdc2 was observed i the cytoplasm of the frontal cortical neurons in HIV/HAD paﬂem
Scale bars: 5.0um

+ E2F1is over-expressed in the nucleus of cortical neurons under pathological conditions
in vivo and in vitro.

« The HIV gp120 increases levels of direct E2F1 pro-apoptotic targets in primary neurons
as well as neuronal cell lines. E2F1 targets, Cdc2 and Puma (7), are also over-expressed
in HIV/HAD patients.

« E2F1is necessary for gp120 induced neurotoxicity.

Our observations support the hypothesis that inappropriate activation of the
Rb/E2F1 pathways may be involved in the neuronal injury and dysfunction leading

to the clinical manifestations of NeuroAIDS.

Model illustrating involvement of E2F1
in neuropathogenesis of HIV
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HIV gp120 treatment increases E2F1 nuclear
level in rat cortical neurons
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E2FLis up-eguiated i he ruclus of ot cotcl newrons el it 120y (200 ) or 3, ang
continues to be over-expressed at 24 h. Fluorescence intensity of E2F1 nuclear staining after g
treatment increased in time dependent manner (B). Each scatter plot shows intensity level in vl
neurons from two rando fields at each time point (C).

HIV gp120 increases transcriptional activity and
levels of E2F1 targets in rat cortical neurons.
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A: Gp120 increased transcriptional activity in rat primary neurons (t-test, p<0.01 vs Control). The bar of
E2F1+ represents cells transfected E2F1 plasmid with expression vector. B-E: Levels of E2F1
downstream targets were increased after gp120,, treatment (B/D) and E2F1 over-expression (E) in rat
corteal neurons, and blocked by pre-reament win he CXCRA antagorist AMD3100 0)

cQ of E2F1 level at 3 h after gp120,,, treatment (n= , *p<0.05 vs Control).

E2F1 is necessary for gp120-induced apoptotic
cell death.
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Primary neurons isolated from E2F1 knockout mice (KO) were found to be resistant to gp120,;-induced
apoptosis (ANOVA, p<0.0001 vs Control in WT and gp120 treatment in KO)(8,C). Genotyping was
performed to confirm the absence of E2F1 in the KO (A). E2F1 downstream targets, Cdc2 and Puma,
were up-regulated after gp120 treatment in wild type (WT) mice, whereas no changes of these proteins
were observed in the KO mice under the same experimental conditions (D). No difference of CXCR4
expression levels were observed between WT and KO mice, suggesting that gp120-induced alteration of
E2F1 targets is not due to receptor difference (D)
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