
Sensitization of cancer cells to inhibitors of heat shock protein 90 (Hsp90) and 

proteasome by Abamectin 

Popular Scientific Summary 

Heat shock proteins of Hsp90 family and Hsp70 family function as molecular chaperones for 

stabilizing and folding of the unfolded or misfolded proteins. Many oncogenic proteins are found 

to depend on these chaperones for their stabilization, thus study of chaperones in cancer is 

gaining momentum. Stabilization of the oncogenic proteins by chaperones prevents the 

activation of apoptosis and senescence pathways in a cancer cell which leads to its survival and 

tumor formation.  

A cancer cell is found to be highly dependent on the chaperones for its survival, and thus 

targeting these chaperones has provided a novel strategy for anti-cancer therapy and as a result 

new classes of anticancer drugs, Hsp90 inhibitors and proteasome inhibitors, have emerged 

recently.  

Hsp90 inhibitor drugs inhibit the chaperone activity of Hsp90 preventing the stabilization of its 

client proteins (e.g., proteins involved in cell proliferation, survival, etc.) which leads to their 

degradation via proteasome, whereas the proteasome inhibitors prevent degradation of misfolded 

or unfolded proteins leading to the formation of insoluble aggregates which are highly toxic to 

the cell. Unfortunately both of these classes of drugs are reported to induce heat shock proteins 

(e.g., Hsp72 and Hsp27), which function as antiapoptic protein thus reducing their anticancer 

activity.  

Previously it has been shown that Hsp72 knockout cells shows high degree of sensitivity to 

Hsp90 inhibitors and proteasome inhibitors. Since there are no available drugs for Hsp72 

inhibition, we have previously performed high-throughput cell based screening for refolding of 

luciferase after heat shock which should pick up inhibitors of heat shock response and chaperone 

(e.g., Hsp72) activity. We screened 20,000 FDA approved drugs and got some drugs which may 

be potential inhibitors of heat shock response and chaperone activity. I was responsible to test 

these compounds for its toxicity effects used as single agents and in combination with Hsp90 

inhibitor 17AAG (17-(Allylamino)-17-Demethoxygeldanamycin) and a proteasome inhibitor 

MG-132 on transformed cells in vitro using a Her2-transformed human breast epithelial cell line 

MCF10A. I identified a compound abamectin which showed no toxicity by itself but markedly 

sensitize cells to 17AAG and MG-132. I hypothesized that the observed toxicity could be due to 

inhibitory effects of abamectin on Hsp72 expression, but by further analysis it became clear that 

the effect was not related to inhibition of Hsp72 expression, but rather to chaperone activity of 

the heat shock proteins. We plan to check effect of abamectin specifically in respect to Hsp72. 

We will also check combination of abamectin with 17AAG and proteasome inhibitor (Velcade) 

on antitumor activity in Her-2/neuT allograft tumor in mice.  
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