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Supplementary Figure 1. Experimental schemes and primer lists of qRT-PCR. A. Experimental scheme to 

investigate the effect of exendin-4 (Ex-4) on expression levels of genes, proteins, ROS accumulation, and 

immunostaining under palmitic acid (PA)-induced apoptosis in SH-SY5Y cells treated with Vehicle (C or Ctr), 

Exendin-4 (E or Ex-4), Palmitic acid (P or PA) and both Palmitic acid and Exendin-4 (PE or PA+Ex-4). B. 

Experimental scheme to investigate the effect of Ex-4 on insulin resistance, mitochondrial dysfunction, and 
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neurite complexity under PA on expression levels of genes, proteins, immunostaining, neurite complexity in 

SH-SY5Y cells treated with reagents described in A. C. Experimental scheme to investigate the effect of Ex-4 on 

neurite complexity and immunostaining in primary cortical neurons DIV7 treated with reagents described in A.  

D. Experimental scheme to investigate the effect of Ex-4 on protein expression, synaptic plasticity, and dendritic 

spine morphology analysis in primary cortical neurons at DIV 21 treated with reagents described in A. 
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Supplementary Figure 2. Identification of palmitic acid and exendin-4 treat concentration in SH-SY5Y cells.  

A. PA-induced neuronal apoptosis signaling in SH-SY5Y cells treated with Vehicle (C or Ctr), Exendin-4 (E or 

Ex-4), Palmitic acid (P or PA), and both Palmitic acid and Exendin-4 (PE or PA + Ex-4). The protein level is 

normalized to β-actin. The cleaved-protein level of cleaved form is normalized to full-length form. B. Ex-4 

suppressed PA-induced neural apoptosis in SH-SY5Y cells treated with reagents described in A. Each protein 

level is normalized to β-actin. The cleaved-protein level of cleaved form is normalized to full-length form. C. Ex-

4 improves neural complexity (neurite outgrowth and the number of secondary branches) under PA-induced 

neuronal damage in SH-SY5Y treated with reagents described in A. Scale bar: 100 μm. D. Ex-4 improves RA-

induced neuronal differentiation (CHAT, MAP2, and TUBB3) in SH-SY5Y cells treated with reagents described 

in A. The mRNA level of each gene is normalized to GAPDH level. Data information: In (A-D), error bars 
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represent S.E.M. *p < 0.05, **p < 0.01, ***p < 0.001 (Data A and B analyzed with ordinary one-way ANOVA. Data 

C and D analyzed with unpaired two-tail t-tests with Welch’s correction).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure 3. Comparison of fluorescent images and histograms of undifferentiated- 

and differentiated SH-SY5Y cells. A. Comparison histograms of neurite complexity (neurite length, 

number of secondary branches, and neurite from soma) in veh cells and Ex-4 treated cells under 

undifferentiation and RA-induced differentiation condition. Scale bar: 100 μm. The white point 

indicates increased neurite site of the Ex-4 treated group compared with the veh group. B. 

Comparison histograms of neurite complexity (neurite length, number of secondary branches, and 

neurite from soma) in PA treated cells and PA + Ex-4 treated cells under undifferentiation and 

differentiation condition. Scale bar: 100 μm. The white point indicates PA-induced damaged neurite 
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site and recovered neurite of Ex-4 treated group. C. Comprehensive histograms in undifferentiated 

SH-SY5Y cells.  

Data information: Error bars represent S.E.M. *p < 0.05, **p < 0.01, ***p < 0.001 (unpaired two-tail t-tests 

with Welch’s correction).  

 


