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			Abstract 

			Argonaute 2 (Ago2, EIF2C2) is one of the very important members of RNA-induced silencing complex (RISC). It’s a ribonuclease enzyme and has a strong catalytic activity and plays major role in post-transcriptional gene regulation during small RNAs guided gene silencing processes through RISC activity. Ago2 is a multifaceted protein and in detail structural elucidations have provided new insights into minute details and functional mechanisms of the four major domains of this protein. Recent studies have clearly shown that Ago2 has miRNAs dependent as well as independent role in gene regulation and it is overexpressed in many cancers and involved in development and progression of various types of cancers including Hepatocellular Carcinoma (HCC). Due to its abundance in HCC, it is involved in regulation of oncogenes and tumor suppressor genes and various hallmarks of Hepatocarcinogenesis. This mini review briefly discusses the role of Ago2 in the development and progression of HCC and its therapeutic aspects.

			Keywords: Argonaute 2; Risc; HCC; Gene regulation; Mirna

		

		
			Introduction

			RNA-induced silencing complex or RISC assembly plays major role in eukaryotic gene regulation [1]. This RISC is multiprotein complex present in GW/Processing bodies (p-bodies) of eukaryotic cells and Ago2 also termed as EIF2C2 and it is one of the major components of the RISC assembly [2,3]. It belongs to the highly conserved Argonaute family and has structurally very important PIWI domain and crescent PAZ domain along with N domain and MID domain [4]. Human Ago2 has a ribonuclease 

activity and is the only member of Ago family proteins with the ability of catalytic function [1,4]. It acts as a major partner and has a functional role within the RISC complex during RNA interference activity and post transcriptionally regulates various gene expression [2,3,5]. This enzymatic role of Ago2 along with SND1, another known ribonuclease component of RISC complex and together these two proteins degrade thousands of miRNA-mRNA complexes in eukaryotic cells [6]. 

			Molecular structure of Ago2
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			Basic understanding of the individual amino acids and molecular structure of the protein and its corresponding gene structure will aid in drug designing. Human Ago2 gene is located on the chromosome number 8 [7]. It is known that Ago2 is ribonuclease enzyme and degrades various RNAs more specifically miRNA-mRNA complex [1-3]. Various elegant studies have shown that Ago2 has four core domains and these four domains array into a two lobes or bi-lobe format consisting of N and PAZ and MID and PIWI domains and the N and PAZ 
domains are connected by Linker 1 and PAZ and MID domains are connected by Linker 2. MID and PIWI domains are attached to each other as shown in Figure 1 [4,5]. All the four domains are very essential and required for RISC function and activity. The N domain aids in unwinding RNA duplex, The PAZ domain is involved with 3’ overhang binding (RNA binding), The MID domain is associated with 5’ overhang binding and CAP binding and finally PIWI domain plays an enzymatic or catalytic role and degrades various miRNA-mRNA duplexes. In detail study of this structure will definitely help in targeting Ago2 enzyme as well as complete RISC assembly for the treatment of various chronic maladies. 

			Ago2 in HCC

			Acetylation of Ago2 protein promotes lung cancer progression [8]. Ago2 expression is also associated with breast cancer [9]. It is also known that increased RISC activity contributes to HCC growth, development and progression [10]. Overexpression of Ago2 promotes angiogenesis via the PTEN/VEGF signaling pathway and tumor metastasis via focal adhesion kinase expression in HCC [11,12] (Figure 2). The miR-99a directly regulates Ago2 expression in HCC through translational repression [13]. Ago2 interacts with PABPC1 and regulates the microRNA mediated gene silencing via RISC assembly in high grade HCC [14]. This complex and its components along with miRNAs plays a macro role in development and progression of HCC [10,15-17].
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			Conclusion 

			RISC complex is a basic and very essential cellular machinery which aids in post transcriptional gene regulation. Being an important component of miRNA associated RISCs machinery, Ago2 has been associated with initiation, development, progression and metastasis of various tumorigenesis in a miRNAs-dependent manner. Ago2 is involved in proliferation, metastasis, angiogenesis, adhesion and metastasis and recent studies have strongly established the direct oncogenic role of Ago2 along with its role in RISC activity. All these evidences strongly suggest that Ago2 is pleotropic protein and has a very important roles in gene regulation and cellular activity. The abundance of this protein in normal cells is very less compared to cancer cells. This protein is highly expressed in hepatocellular carcinoma tissue samples in compared to adjacent normal tissue. In overall summary, the structural, functional and experimental evidences of Ago2 protein have revealed that it has all the features of suitable drug targets of various diseases, based on this it is tempting to speculate that Ago2 is a novel target for Hepatocellular Carcinoma therapy. 

			Acknowledgment

			This work was supported by Ramalingaswami Re-entry fellowship, Department of Biotechnology (DBT), Govt. of India to the author.

			References

			
					Caudy AA, Myers M, Hannon GJ, Hammond SM (2002) Fragile X-related protein and VIG associate with the RNA interference machinery. Genes Dev 16(19): 2491-2496.

					Jabri E (2005) P-bodies take a RISC. Nat Struct Mol Biol 12(7): 564.

					Preall JB, Sontheimer EJ (2005) RNAi: RISC gets loaded. Cell 123(4): 543-545.

					Ye Z, Jin H, Qian Q (2015) Argonaute 2: A Novel Rising Star in Cancer Research. J Cancer 6(9): 877-882.

					Hammond SM, Boettcher S, Caudy AA, Kobayashi R, Hannon GJ(2001). Argonaute2, a link between genetic and biochemical analyses of RNAi. Science 293(5532): 1146-1150.	

					Elbarbary RA, Miyoshi K, Myers JR, Du P, Ashton JM, et al. (2017) Tudor-SN-mediated endonucleolytic decay of human cell microRNAs promotes G1/S phase transition. Science 356(6340): 859-862.

					Höck J, Meister G (2008) The Argonaute protein family. Genome Biol 9(2): 210.

					Zhang H, Wang Y, Dou J, Guo Y, He J, et al. (2019) Acetylation of AGO2 promotes cancer progression by increasing oncogenic miR-19b biogenesis. Oncogene 38(9): 1410-1431.

					Casey MC, Prakash A, Holian E, McGuire A, Kalinina O, et al. (2019) Quantifying Argonaute 2 (Ago2) expression to stratify breast cancer. BMC Cancer 19(1): 712.

					Yoo BK, Santhekadur PK, Gredler R, Chen D, Emdad L, et al. (2011) Increased RNA-induced silencing complex (RISC) activity contributes to hepatocellular carcinoma. Hepatology 53(5): 1538-1548.

					Ye ZL, Huang Y, Li LF, Zhu HL, Gao HX, et al. (2015). Argonaute 2 promotes angiogenesis via the PTEN/VEGF signaling pathway in human hepatocellular carcinoma. Acta Pharmacol Sin 36(10): 1237-1245.

					Cheng N, Li Y, Han ZG (2013) Argonaute2 promotes tumor metastasis by way of up-regulating focal adhesion kinase expression in hepatocellular carcinoma. Hepatology 57(5): 1906-1918.

					Zhang J, Jin H, Liu H, Lv S, Wang B, et al. (2014) MiRNA-99a directly regulates AGO2 through translational repression in hepatocellular carcinoma. Oncogenesis 3: e97.

					Zhang H, Sheng C, Yin Y, Wen S, Yang G, et al. (2015) PABPC1 interacts with AGO2 and is responsible for the microRNA mediated gene silencing in high grade hepatocellular carcinoma. Cancer Lett 367(1): 49-57.

					Sidhu K, Kapoor NR, Pandey V, Kumar V (2015) The “Macro” World of microRNAs in Hepatocellular Carcinoma. Front Oncol 5: 68.

					Santhekadur PK, Das SK, Gredler R, Chen D, Srivastava J, et al. (2012) Multifunction protein staphylococcal nuclease domain containing 1 (SND1) promotes tumor angiogenesis in human hepatocellular carcinoma through novel pathway that involves nuclear factor κB and miR-221. J Biol Chem 287(17): 13952-13958.

					Santhekadur PK, Kumar DP (2019) RISC assembly and post-transcriptional gene regulation in Hepatocellular Carcinoma. Genes and Diseases.

			

		

		
			Mini Review

			Volume 5 Issue 2 - November 2019

			DOI: 10.19080/NAPDD.2019.05.555659

		

		
			Nov Appro Drug Des Dev

			Copyright © All rights are reserved by Prasanna K Santhekadur

		

		
			
				[image: ]
			

		

		
			
			

		

	OEBPS/image/NAPDD.jpg
Novel Approaches in
Drug Designing &
Development (V






OEBPS/toc.xhtml

		
			
						
					CoverImage
				


						
					NAPDD.MS.ID.555659
				


			


		
	

OEBPS/image/JP_Logo_for_web_310x90-01(1).png





OEBPS/image/69066.png
Hepatocarcinogenesis

Proliferation,

Adhesion and tumor metastasis

RISC activity e A G302 in HCC = Tumor angiogenesis

Natural or synthetic ribonuclease (Ago2) inhibitors

Figure 2: Argonaute 2 is a possible novel therapeutic target for Hepatocellular carcinoma
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Figure 1: The Structure of Some Anticancer Natural Products Drugs.






