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Hsp70 (70 kDa) and Hsp90 (90 kDa) are important members of 
the chaperone protein family. They are over-expressed in a wide range 
of tumor types (both solid tumors and hematological malignancies), 
and play essential roles in apoptosis, cell proliferation, metastases, 
angiogenesis, and invasion pathways in cancer cell metabolism. 
Hsp70 and Hsp90 provide stabilization; regulation and maintenance 
of oncogenic client proteins (Her-2, Cdk-4, Akt, Raf-1) thus promote 
cancer cell survival. Therefore, inhibition of Hsps was accepted potential 
therapeutic strategy for cancer for the last two decades [1,2]. 

Hsp90 is abundantly expressed in normal eukaryotic cells (1-
2% of the whole cellular proteins). In cancer cells, Hsp90 expression 
is particularly higher than normal cells (4-6% of the whole cellular 
proteins). Geldanamycin is the first natural Hsp90 inhibitor which was 
isolated by Streptomyces hygroscopicus. Then, synthetic geldanamycin 
derivatives (17-AAG, 17-DMAG and IPI-504) were synthesized and 
their anticancer activities in clinical trials were evaluated. To date, 
numerous heterocyclic compounds have been designed, and different 
compounds are in various stages of clinical phase studies for Hsp90 
inhibition [2]. Intensive investigations indicate that inhibition of 
Hsp90 is not enough by itself in cancer treatment. Inhibition of Hsp90 
stimulates Hsp70 expression and Hsp70 complements Hsp90 chaperone 
activity. Hsp70 is abundantly expressed in human tumors, and protects 
cancer cells from apoptotic and necrotic factors. For this reason, 
Hsp70 expression decreases cell death and anticancer activity induced 
by Hsp90 inhibition [3]. Therefore, inhibition of Hsp70 and Hsp90 
emerged as an important therapeutic strategy in cancer treatment. 

Hsp70 and Hsp90 have conserved ATPase domain and their 
chaperone activities depend on ATP hydrolyses energy. Further, 
ATPase domains are also the binding site of many known inhibitors [1]. 
However, Hsp70 ATP binding site is not suitable for drug development 
and clinical trials since this site is deep and the nucleotide binds with 
polar interactions. Therefore, several inhibitors have been designed 
for Hsp70 substrate binding domain in recent years. Also, Hsp90 C 
terminal domain inhibitors have been designed as alternative Hsp90 
inhibitors for effective cancer treatment [4].     

Anticancer strategy effectiveness will be increased by simultaneous 
treatment of Hsp90 and Hsp70 inhibitors. Novel designs based on these 
critical interactions and application with other drugs will elucidate 
novel interaction mechanisms in the future studies.
References

1.	 Tutar Y (2011) Hsp70 in oncology. Recent Pat DNA Gene Seq 5: 214-218.

2.	 Ozgur A, Tutar Y (2014) Heat shock protein 90 inhibitors in oncology. Curr 
Proteomics 11: 2-16.

3.	 Elo MA, Kaarniranta K, Helminen HJ, Lammi MJ (2005) Hsp90 inhibitor 
geldanamycin increases hsp70 mRNA stabilisation but fails to activate HSF1 
in cells exposed to hydrostatic pressure. Biochim Biophys Acta 1743:115-119.

4.	 Koca İ, Gümüş M, Özgür A, Dişli A, Tutar Y (2015)A novel approach to inhibit 
heat shock response as anticancer strategy by coumarine compounds 
containing thiazole skeleton. Anticancer Agents Med Chem; In Press.

*Corresponding author: Yusuf Tutar , Department of Basic Sciences, Bio-
chemistry Division, Cumhuriyet University, Turkey, Tel: +903462191010; E-mail: 
ytutar@outlook.com  

Received May 27, 2015; Accepted May 28, 2015; Published June 05, 2015

Citation: Tutar Y (2015) Inhibition of Heat Shock Protein 70 and 90 (Hsp70 And 
Hsp90) in Target Spesific Cancer Treatment. Adv Tech Biol Med 3: e109. doi: 
10.4172/2379-1764.1000e109

Copyright: © 2015 Tutar Y. This is an open-access article distributed under the 
terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author and 
source are credited.

Inhibition of Heat Shock Protein 70 and 90 (Hsp70 And Hsp90) in Target 
Spesific Cancer Treatment
Yusuf Tutar*
Department of Basic Sciences, Biochemistry Division, Cumhuriyet University, Turkey

http://www.ncbi.nlm.nih.gov/pubmed/21892920
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3384095/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3384095/
http://www.ncbi.nlm.nih.gov/pubmed/15777846
http://www.ncbi.nlm.nih.gov/pubmed/15777846
http://www.ncbi.nlm.nih.gov/pubmed/15777846
http://www.ncbi.nlm.nih.gov/pubmed/25846761
http://www.ncbi.nlm.nih.gov/pubmed/25846761
http://www.ncbi.nlm.nih.gov/pubmed/25846761
http://dx.doi.org/10.4172/2379-1764.1000e109

	Title
	Corresponding author
	References

