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All-trans Retinoic Acid (ATRA), a Potential Inhibitor
of Matrix Metalloproteinase-2 (MMP-2) and Tumour
Invasion in Melanomas

Aniruddha Banerji", Kirat Kumar Ganguly? and Amitava Chatterjee®

DOI: 10.9734/bpi/csbbt/v2

ABSTRACT

Increased expression and activity of matrix metalloproteinase-2 (MMP-2) has been correlated with an
increase in invasive potential and a worse prognosis in many cancers including melanomas. The anti-
tumorigenic potential of all-trans retinoic acid (ATRA) in melanomas was studied using the highly
metastatic murine melanoma cell line B16F10 as a model. Treatment of B16F10 cells with 20 yM/ml
ATRA for 24 hrs caused a significant downregulation of MMP-2 expression and activity. Inhibition of
MMP-2 activity appeared to be mediated via a significant decrease in expression of membrane type-1
matrix metalloproteinase (MT1-MMP), a crucial component of the MMP-2 activation complex, and
extracellular matrix metalloproteinase inducer (EMMPRIN) and a significant increase in expression of
tissue inhibitor of metalloproteinases-2 (TIMP-2). Downregulation of MMP-2 expression and activity
would appreciably lower the invasive potential of melanoma cells. Inhibition of phosphorylation of focal
adhesion kinase (FAK) upon ATRA treatment could inhibit intracellular signalling cascades and also
downregulate MMP-2 levels and cell migration. The effectiveness of ATRA in inhibiting the migratory
capabilities of B16F10 cells was confirmed by wound healing assay. Our findings thus elucidate
important aspects about the molecular mechanisms of the effect of ATRA treatment on MMP-2 in
melanomas and also indicate the anti-tumorigenic potential of ATRA which could have therapeutic
value in clinical management of invasive melanomas.

Keywords: All-trans retinoic acid (ATRA),; matrix metalloproteinase-2 (MMP-2); melanoma; membrane
type-1 matrix metalloproteinase (MT1-MMP); focal adhesion kinase (FAK).

1. INTRODUCTION

All-trans retinoic acid (ATRA), a naturally occurring metabolite of retinol, is one of the biologically most
active forms of vitamin A and exerts pleiotropic effects on a variety of biological processes including
vision, cell growth and differentiation, tissue maintenance, embryonic development,
immunomodulation and cellular adhesiveness. ATRA has a molecular formula CyH,s0, with a
molecular weight of 300.4 [1-4]. B-carotene and other carotenoids in carotenoid-rich fruits and
vegetables are major sources of retinoids in plants. The basic structure of the ATRA molecule
consists of a cyclic end group, a polyene side chain and a polar end group. ATRA and its
stereoisomer 9-cis retinoic acid (9-cis RA), can modulate a variety of biological processes largely
through binding to the retinoic acid receptors (RAR) and rexinoid receptors (RXR) respectively [2,4,5].
These receptors belong to the steroid/thyroid hormone receptor family. ATRA binds to RARs with high
affinity but not to RXRs while 9-cis RA binds with high affinity to RXRs [3-5]. Interaction of ATRA with
RAR dimers induces a conformational change that leads to the removal of co-repressors and the
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Analyzing the Security Risks and their
Probable Solutions for Virtualization in
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Cloud computing has become the platform for different web services. It is because
of the technology virtualization, which enables cloud providers to provide service
for a large number of customers. It is cost-effective and it also enables an efficient
way of data storage and data processing to provide service for a large number of
customers. But there is a disadvantage also. There can be a risk of security breach
if proper precaution is not taken. The main characteristics of virtualization are re-
source sharing and isolation. This is the strength of virtualization. But there can be
a problem of security if used without taking proper precautions. The environment
makes it prone to bugs and the whole system can be damaged by one malicious
virtual machine in the cloud. This attacks other virtual machines in the cloud. This
paper studies different risks in virtualization and analyses the different methods
to overcome them and make the environment less vulnerable to risk.

Keywords: Virtualization, Hypervisor, Virtualization Security.
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Women Education and Empowerment
in India: An Analysis of Ambedkar’s
Constitutional Contribution

——— i i

Prosanta Saha

Department of Education, Visva-Bharati, Santiniketan, West Bengal, India

ABSTRACT

ducation of women plays a very crucial role in the all round development of a nation. It
Enot only helps in the human resource development, but in improving the quality of life
and empowerment. One can’t ignore the essentiality of education with reference to women’s
empowerment. Education is the landmark of women empowerment because it facilitates them
to take challenge, to tackle their conventional role and transform their life. It reduces the chance
of inequalities and helps women to know their rights and claim them to regain their equal status
within the family. In India, many social reformers tried to improve the status of women in the
society by promoting their education and empowerment. Dr. B. R. Ambedkar was pioneer of
them. He spent his whole life for the betterment of women and marginalized sections. He builds
Up awareness among poor, illiterate women and inspired them to fight against injustice and
social practice like child marriage. He was aware of the inner strength of women. He insisted on
the education of girls and women. He firmly believed that if a girl child is educated in a family,
then the education would most surely be passed on to the next generation and the whole family
Will be benefitted. Being the first Law Minister of India and Chairman of Drafting Committee
of the Constituent Assembly, Dr. Ambedkar took initiative to draft and introduce the Hindu
Code Bill in the Constituent Assembly. He tried to incorporate many provisions including
the reservation in services and legislatures in the constitution of India for the empowerment
S(En":r‘l’t':i" and marginalized communities. This stL_ldy is an attempt to analyze cc:unstiftuliﬁszﬂa;t
e ;(m of Dr. B. R. Ambedkar for the education as well as the empowerment o 1ar

- d¢condary data has been used for this study.

Keywords. : i
~SYWords: Women education, women empowerment, ambedkar, hindu code bill.
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Aurobindo’s Monumental Attempt to Reconcile the
East and the West:

Nabanita Sinha

There is a fundamental truth of existence, omnipresent reality; a dynamic
power of this Omnipresence, a creative or self-manifesting action of its infinite
Consciousness Force. It is on this foundation that we have to base our
conception of a truth in our terrestrialbeing and the possibility of a divine life
in material nature. |
The title of this paper may sound paradoxical. It was a fractured
nationalism which marked British India at the hour of independence. Yet
upon the posterity it enjoins the task to find out whether and how close to
unity where the people of subcontinent. After all, it was not a United India
which fell a pray to the imperialist predator. It was through lessons of
patriotism that the Indians graduated into the ideology of nationalism.
Aurobindo did not believe in the politics of compromise and conjured up

'scenarios which came so very close to that of violent uprising. For a proper
political culture, to every such militant nationalism, it was necessary to stir
up the Indian psyche about two things namely their growing inferiority
complex, vis-a-vis European civilization and their external social cleavages.
Since the publication of his magnum opus, ‘The Life Divine’ — the attention
of some of his leading intellectuals of the world has been drawn to hi}ll-'
Accordingly certainly the most systematic and learned of all modern Indian
thinkers, Tagore, who was greatly impressed by the luminous personality of
‘Aurobindo, stated that through him India would express her message to fhe
world. Aurobindo was indeed a versatile genius - poet, metaphysician, Pf“"Ot;
loverof '.hu'manity and a political philosopher. His works attempt to rep.fe.se"l
 the crystallization of the new and rising soul of India and have a spirit:
_ message for humanity.
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MGNREGS AND LIVELIHOOD RESPONSES A Geographical Overview

By Sarmistha Saha | ISBN: 978-81-937824-8-4 | ISBN (Ebook): 978-81-937824-9-1 | DOI:10.21013/csmflpub.978-81-937824-8-4

Book Summary
MGNREGS
AND The study of livelihood is popular among social scientists in recent times. One of the
;I:SEFI;‘I)I:‘?EQ important aspects of the assessment of livelihood is the responses generated through
A Geographical Overview the implementation of social policies. MGNREGA, the landmark act for the generation
(RRWY_ - @ of rural livelihood worth discussion. The act and its outcome, MGNREGS has
/V 4 - & Lo discussed variously by various author in last decade. This book tries to provide a

2 geographical explanation of the same. Written in a very simple and lucid language,
‘ this book considers the empirical work based on both primary and secondary data.

- =
by
Sarmistha Saha

—— different universities and institutions.

, This book will help the students of geography, policy studies and rural development of

About the author
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