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Figure Legends: 

Figure 1. Increased α-bungarotxin binding and ACh-stimulated currents in SH-SY5Y cells after 
treatment with gp120.  (A) Alexa Fluor 488-conjugated α-bungarotoxin binding to SH-SY5Y cells treated 
with 0.15, 15, 150, or 1500 nM gp120, or control cells. (B) The normalized fluorescence intensity for control 
SH-SY5Y cells was 100.0 ± 6.0% (n = 16). Cells treated with 0.15, 15, 150, and 1500 nM showed a percent 
fluorescence intensity of 163.5 ± 26.7% (n = 12), 174.6 ± 10.7% (n = 13), 150.4 ± 9.1% (n = 12), and 167.5 
± 26.3% (n = 17), respectively. (C) Whole-cell representative current traces recorded from control SH-SY5Y 
cells or cells treated with 0.15, 15, 150 and 1500nM gp120.  Currents were recorded in response to 
application of a 1mM acetylcholine pulse at a holding potential of -100mV.  (D) The average density for 
acetylcholine-stimulated currents recorded from control SH-SY5Y cells was 18.9 ± 3.9 pA/pF (n = 15). For 
cells treated with 0.15, 15, 150 and 1500nM gp120, the average current density was 32.1 ± 13.1 pA/pF (n = 
4), 48.5 ± 8.1 pA/pF (n = 7), 41.7 ± 16.9 pA/pF (n = 7) and 44.7 ± 9.5 pA/pF (n = 12) respectively. * = p-
value < 0.05 

Figure 2. The CXCR4 receptor mediates the gp120-induced up-regulation of the α7-nAchR. (A) Alexa-
488-conjugated-α-bungarotoxin binding to control SH-SY5Y cells or cells treated with 1500 nM gp120, 
1500 nM gp120 plus AMD3100 (0.1µM), SDF1 (0.3 µg/ml), or SDF1 (0.3 µg/ml) plus AMD3100 (0.1 µM). 
(B) The percent fluorescence intensity for control SH-SY5Y cells was 100.0 ± 6.5% (n = 14). Cells treated 
with 1500nM gp120 showed a percent fluorescence intensity of 153.9 ± 13.1% (n = 12). The percent 
fluorescence for cells treated with 1500nM gp120 plus AMD3100 was 90.2 ± 9.7% (n = 15). Cells treated 
with SDF1 had a percent fluorescence intensity of 207.1 ± 17.3% (n = 11). (C) Representative whole-cell 
current traces of control SH-SY5Y cells, cells treated with 1500 nM gp120, gp120 plus AMD3100, SDF1, or 
SDF1 plus AMD3100. (D) The average current density for control cells was 18.9 ± 3.9 pA/pF (n = 15).  
Cells treated with gp120, gp120 plus AMD3100, SDF1, and SDF1 plus AMD3100 showed an average 
current density of 44.7 ± 9.4 pA/pF (n = 12), 20.7 ± 5.9 pA/pF (n = 9), 58.9 ± 13.1 pA/pF (n = 5), and 16.0 ± 
4.1 (n = 4), respectively. Currents were recorded as described for figure 1. * = p-value < 0.05 

Figure 3. Increased Ca2+ mobilization after gp120 treatment. (A) gp120 exposure that induced up-
regulation of the α7-nAChR led to a remarkable Ca2+ mobilization in SH-SY5Y cells.  Our data using 
confocal microscopy suggest that neuroblastoma cells exposed to gp120 (0.15 nM) reach a higher 
intracellular calcium concentration ([Ca2+]in) (1,179 ± 222.0 nM) in response to ACh than do control cells 
(108.6 ± 9.2 nM). The Ca2+ mobilization can be blocked by pre-incubation with MLA, an antagonist of the 
α7-nAChR in gp120-treated (167.0 ± 48.0 nM) and control (51.7 ± 3.3 nM) cells.  

Figure 4. α-bungarotxin treatment reduces gp120-induced cell death in SH-SY5Y cells. (A) TUNEL 
staining of control SH-SY5Y cells (left), cells treated with 0.15 nM gp120 (middle), or cells treated with 1.5 
nM gp120 after incubation with 1 µM α-bungarotoxin (right). (B) The percent cell death in control cells 
(black) was 7.4 ± 1.8% (n = 6); in gp120 treated cells, 20.4 ± 5.4% (n = 4); and in cells treated with α-bgtx 
and gp120, 13.8 ± 3.3% (n = 2). * = p-value = 0.02 

Figure 5. Real-time PCR and Western blot analysis of α7-nAChR on SH-SY5Y and gp120-transgenic 
mice. (A) SH-SY5Y cells treated with gp120 at different time points. Up-regulation of α7-nAChR is 
observed after exposure to gp120 (n = 3). (B) Levels of EGR1 mRNA increased transiently in SH-SY5Y 
cells after gp120 treatment (n=3). (C) An increase in the levels of α7-nAChR mRNA was observed in the 
striatum of gp120 transgenic mice (7.55 ± 0.77, n = 3) as compared with WT (1.0 ± 0.1, n = 4) animals.  (D) 
Western blot analysis of protein extracts from striatum revealed an increase in α7-nAChR protein in gp120 
transgenic mice as compared with WT. 

Figure 6. Proposed mechanism for gp120-induced up-regulation of the α7-nAChR. Activation of 
CXCR4 by SDF-1 or gp120 causes activation of the Ras-Raf-MEK pathway. This leads to activation of Egr-
1, a known transcription factor for the α7-nAChR gene (CHRNA7). Activation of Egr-1 leads to an increase 
in α7-nAChR mRNA levels.  
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