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Abstract:- ATP-ases are a group of enzymes that utilizes ATP hydrolysis, and the subsequent release of energy,
to achieve a cellular function. The cellular functions involving ATP-ases are plentiful and diverse including
initiation of DNA replication, DNA repair and remodeling, protein folding and chaperoning, protein
degradation, intracellular transport, and ion transport. A large number of these enzymes represent attractive drug
targets, and drugs targeting ATP-ases, such as proton pump inhibitors. Two families of molecular chaperones,
heat shock protein 90 and heat shock protein 70, possess N-terminal nucleotide binding domains (NBD) and
require ATP-ase activity for their functions. NBD is charged and highly polar in nature and there is no crystal
structure yet published. These two families of ATP-ases represent significant therapeutic targets for the
treatment of cancer. The ATP-ase activity of Hsp90, in interaction to Cyanobacterial mettalothionein is essential
for targeting cancer affected cells and can be used highly as a drug targeting molecule. Inhibition of ATP-ase
activity at nucleotide binding site of the Hsp90 leads to prevent tumor growth. Till now, only two antibiotics
(ansamycin and geldanamycin) were discovered for inhibiting ATP-ase enzymes. This article discuss about V-
type proton ATP-ases, interaction with Cyanobacterial mettalothionein for targeting cancer spoiled cells in
Cancer treatment.

l. INTRODUCTION

ATP-ase is a class of enzymes that hydrolyzes ATP (Adeonsine Tri Phosphate) and decomposes them
into ADP (Adenosine Di Phosphate). In other words, ATP-ases are a class of enzymes that catalyze the
decomposition of adenosine triphosphate (ATP) into adenosine diphosphate (ADP) and a free phosphate ion®.
The energy released during dephosphorylation, enzyme harnesses to drive other chemical reactions. The most
important fact is that this process is widely used in all known forms of life.?

ATP-ases are membrane-bound transporters that couples ion movement through a membrane with the
synthesis or hydrolysis of a nucleotides, usually ATPs. Different forms of membrane-associated ATP-ases have
evolved over time to meet specific demands of cells®. These ATP-ases have been classified as F-, V-, A-, P- and
E- ATPases based on their functional differences. F-ATPases (FIFO-ATPases)
in mitochondria, chloroplasts and bacterial plasma membranes are the prime producers of ATP, using the proton
gradient generated by oxidative phosphorylation (mitochondria) or photosynthesis (chloroplasts). V-
ATPases (V1VO-ATPases) are primarily found in eukaryotic vacuoles, catalysing ATP hydrolysis to transport
solutes and lower pH in organelles like proton pump of lysosome. A-ATPases (A1AO-ATPases) are found
in Archaea and function like F-ATPases. P-ATPases (ELE2-ATPases) are found in bacteria, fungi and in
eukaryotic plasma membranes and organelles, and function to transport a variety of different ions across
membranes. E-ATPases are cell-surface enzymes that hydrolyse a range of NTPs, including extracellular ATP.
Some such enzymes are integral membrane proteins (anchored within biological membranes) and move solutes
across the membrane, typically against their concentration gradient and are called trans-membrane®.

1. PROTON ATP-ASE

ATP phosphohydrolase / H+ Exporting ATP-ase
Proton ATP-ase or H+ ATP-ase is found in plants and fungi. The proton ATP-ase is responsible for catalyzing
the following reaction.
ATP + H20 + H+in == ADP + phosphate + H+out
The 3 substrates of this enzyme are ATP, H20 and H+ where as its three products are ADP, phosphate and
H+. Proton ATP-asebelong to the family of hydrolases®, specifically those acting on acid anhydrides to
catalyse transmembrane movement of substances. To be specific, the protein is a part of the P-Type ATP-ase
family.
A proton-pumping ATP-ase is present in the plasma membrane of plant cells where it sustains transport-related
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functions. This enzyme is encoded by a family of genes that shows signs of both transcriptional and post-
transcriptional regulation®. The regulation of pmal, one of the Nicotiana H+-ATP-ase genes, was characterized
with the help of the [beta]-glucuronidase (gusA) reporter gene in transgenic plants. pmal is active in the root
epidermis, the stem cortex, and guard cells. This activity depends on developmental and growth conditions’.
For instance, pmal activity in guard cells was strongly enhanced when the plant material (young seedlings or
mature leaves) was incubated in liquid growth medium®. pmal is also expressed in several tissues of the
reproductive organs where active transport is thought to occur but where scarcely any ATP-ase activity has
been identified, namely in the tapetum, the pollen, the transmitting tissue, and the ovules®. Several pma genes
have a long 5[prime] untranslated region (leader sequence) containing an upstream open reading frame (ORF).
Analysis of translational and transcriptional fusions with gusA in transgenic plants suggests that the pmal
leader sequence might activate translation of the main open reading frame, even though the URF is translated
by a large majority of the scanning ribosomes™. As confirmation, transient expression experiments showed
that the pmal leader causes a fourfold post-transcriptional increase of main open reading frame expression™.
Deletion of the URF by site-directed mutagenesis stimulated the main open reading frame translation 2.7-fold
in an in vitro translational assay. These results are consistent with a regulatory mechanism involving
translation re-initiation. Altogether, they suggest a fine, multilevel regulation of H+-ATP-ase activity in the
plant’?.H+- exporting ATP-ase is also known as proton ATP-ase or more simply proton pump. Other names in
common use include proton translocating ATP-ase, yeast plasma membrane H+-ATP-ase, yeast plasma
membrane ATP-ase, and ATP phosphohydrolase™.

Three major structural families of ATP-ases have been identified and characterized™. First, Most of the ATP-
ases for which structures have been described contain the classical mononucleotide binding motif known as the
Walker motif™. In comparison, Hsp90 belongs to a smaller subset of GHKL ATP-ases whose binding site is
characterized by a left handed B-R-f (Bergerat) fold. The GHKL ATP-ases are named after key family
members: gyrase B, Hsp, histidine kinase, and MutL'®. Hsp70 belongs to a third subset of ATP-ases that
contain actin fold"’. In this group of ATP-ases, the nucleotide binds in a cleft formed at the interface of two
domains with a loop containing conserved residues and two B-hairpins forming interactions with adenine and
the phosphate groups, respectively’®. The very nature of the ATP binding pocket is a clear reason why
targeting the NBD of Hsp70 has proved particularly challenging so far'®. Hsp70 and Hsc70 exhibit a high
degree of structural identity (>99%) in the NBD, and therefore, small molecule inhibitors targeted against the
NBD of Hsp70 are likely to inhibit Hsc70 with equi-potency. The following discussion will focus on the
binding site of Hsp70, but the points and ideas raised here are equally applicable and relevant to Hsc70%.

1. CYANOBACTERIAL METALLOTHIONEIN
Bacterial Strains and Culture Conditions:
Synechococcus sp. PCC 7942 shall be cultured in BG-11 for 2 weeks under constant flourescent light (50
micromole quanta m?s™) first on a shaker (140 rpm) and later with air bubbling at 27°C*. Prochlorothrix
hollandica shall be grown in BG-11 with constant flourescent light (40 micromole quanta m?s™) and air
bubbling at 25°C for two weeks®.

Restriction Enzymes:
The following enzymes can be used in the restriction digestion analysis, Haelll, Hinfl, Mspl,
Rsal, and Tagl?®.

Polymerase Chain Reaction:
Metallothionein (SmtA) locus amplification can be performed using oligonucleotides®.

Sequence Alignment of the Class Il Metallothioneins:
PIMA sequence alignment can be performed by using the algorithms®.

V. CONCLUSION
Thus this review article describes keenly about the interaction between Cyanobacterial metallothionein
and V-type proton ATP-ases, which throws up its ability as a drug targeting agent for targeting cancer affected
cells in Cancer treatment.
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