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OFFICE OF THE PRINCIPAL CHIEF CONSERVATOR OF FORESTS:: WILDLIFE
BASISTHA:: GUWAHATI-29.

0.0.No. 450 Dt. 01/10/11

On submission of the undertaking to abide all the stipulations laid down and
communicated vide this Office letter No. WL/FG.27/ Tissue Collection/09 dtd.
18.08.11 (copy enclosed), fulfilling provisions of the clause 10 and having deposited
an amount of Rs. 10,000/- vide the Union Bank of India deposit No.
EM/COM/A026337 dtd. 26-09-2011 in the form of “fixed deposit” pledged In favour
of the Chief Wildlife Warden, Assam, Guwhati-29, towards security deposit and
special purpose permit fee Rs. 1000/- vide receipt No.9967 dtd.1.10.11, permission
under section 12 of the Wildlife (Protection) Act, 1972 is hereby accorded to Dr.
Robin Doley to collect snake venom samples from Assam during 2010-2011.

Encl: As stated. - ' { (
&\:& E"f’fﬁ‘”’ﬁif/
PCCF (‘VX]L) & Chi ‘f/“h]ri Uarden, Assam
WL/FG.27/ Tissue Collection/09, Dt. O}/IO/I .

Copy for information and necessary action to:

1. The DFOs, all Wildlife Divisions of Assam,

2. The DFOs, all Territorial Divisions of Assam.

3, Br. Robin Doley, Asstt. Prof., Dept. of Molecular Biology and Blotechnology,
Tezpur University, Naapam, Tezpur.

P

PCCF (WL) & Chle'f/lldiife Warden, Assam.
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GOVERNMENT OF ASSAM
OFFICE OF THE PRINCIPAL CHIEF CONSERVA’ ‘() OF FORESTS: :WILDLIFE::
BASISTHA:: GUWAHATI-29.
0. WL/FG.27/Tissue collection/09, Dt pg/08/11.
\/} Dr. Robin Doley. Asstt. Prof., Deptt. of Molecular Biology & Biotechnology. Tezpur University. Tezpur.

Sub: Grant of special purpose permit.

Sir.
The permission to collect snake venom samples from Assam can be accorded under Sec. 12 of
Wildlite(Protection) Act, 1972 under the following terms & conditions during 2011-12.

1. All the provisions. relating to the National Parks, Sanctuaries and N'TCA under the Wildlife (Protection
Act, 1972 shall be strictly adhered to.

2. No boundary mark of the Protected Area will be damaged. altered. destroyed. moved or defaced.

3. No other wild animal will be teased, molested or disturbed.

4. No damage to any flora or fauna and snake venom samples will be allowed (o collect inside and outside the PAs.
5. The ground of the Park/Sanctuary will not be Inlcrcd

6. A Project Monitoring Officer authorized by the PA authority and the Research Officer. O/o PCCF(WL). Assam will
monitor the activities to ensure the adherence of all the conditions stipulated herein.

7. The Park Authority will not take responsibility for arrangement of the food. lodging and conveyvance.

8. The Park Authority will reserve the right to cancel/ terminate this permission at any time, whenever it is,
considered that the activities resulting from this permission is affecting the flora and fauna adversely or
the pcrmit holder is not abiding by the st 'lwl wions ¢ HH(dII‘Lu herein.

4 A Nt e NP QO 1y SRt a-sof S R~ - ¥l el ‘ : A4 e : R e .
O A copy of annug al progress repert with-a-soll CGpYy Hiay oc submitted for the eatensivin ¢f the project ana three copies

1

of 11’Id| report \mll be furnished to the Research Officer, O/o the PCCF (WL), Assam for office record.

10. An amount of Rs.1.000/- as special purpose permit fees and Rs. 10,000/~ will have to be deposited in the form of a
“Iixed Deposit”™ plulﬂcd in favour of the Chief Wildlife Warden, Assam, Basistha. Ghv-29. as a security deposit
which will be released immediately after fulfilling the Clause 9 and also on receipt of the NOC about satisfacton

compliance of all the above stipulations.

I'1. Entry to the Protected Area would be as per the convenience of the local forest Authority and a register will
have to be maintained by the researcher for entering in to the PA and equipment used with authentication of
the local torest authority.

If agreed to all the above stipulations and on furnishing the documents and security deposit an undertaking as befow
will have to be signed by you before obtaining the permission for entering into the Protected Area for implementing
the abovestated research.
Please take the necessary steps accordingly.
Yourg fathfully.
/ {1 }
: >Uw '
“(WL) & et Wildhite Warden. Assam.
Jndertaking
I do hereby undertake that I shall abide by all the stipulations contained in this permission and I shall enter in to the PA at

{

my own risk and in case of any violation of any of the stipulations. I shall be lablc to be ;)mxultcd under the relevant
provisions of law.

Stgnature of
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ARTICLE INFO ABSTRACT

Keywords:
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Breast and lung cancers are the leading causes of cancer-related deaths in the world. Although considerable
progress has been made in the field of cancer therapy, quest to discover potent, safe and cost-effective alter-
natives especially from natural sources is being pursued. Snake venom, which is a treasure trove of various
peptides and proteins including natural toxins that specifically target tissues and receptors in the envenomated
victims. Many such proteins are being explored for their therapeutic potential against various diseases including
cancers. Here, we report the mechanism of cytotoxic activity of crude venom and a purified protein, Cytotoxin
from the monocled cobra (Naja kaouthia), an elapid snake with neurotoxic venom prominently found in the
North-East India. The crude venom showed significant cytotoxicity against breast (MCF-7and MDA-MB-231) and
lung (A549, NCI-H522) cancer cell lines. Bioassay-guided fractionation using RP-HPLC showed highest cytotoxic
activity in peak P9. Liquid chromatography-tandem mass spectrometry (ESI-LC-MS/MS) analysis was employed
and the fraction is identified as Cytotoxin 10 which showed comparable cytotoxicity against the experimental
cell lines. Cytotoxin 10 also exhibited apoptosis in MCF-7 and A549 cell lines using AO/EtBr and flow cytometry
analysis. Expressions of apoptosis related proteins e.g. Bax, Bcl-2, Caspase-7 and PARP were also studied
following Cytotoxin 10 treatment in both cell lines. Molecular docking experiments performed to investigate the
interactions between Cytotoxin 10 and the apoptotic proteins revealed favourable binding scores compared to
their corresponding inhibitors. Interestingly, Cytotoxin 10 inhibited migration and adhesion in a time and dose-
dependent manner in both MCF-7 and A549 cells. This is the first report elucidating the mechanism of cytotoxic
activity of Cytotoxin 10 purified from Naja kaouthia venom of North-East India origin and could pave the way for
development of potential therapeutic strategies against breast and lung cancer.

1. Introduction

Cancer is the second leading cause of mortality worldwide and owing
to current trends it may surpass cardiovascular diseases as the leading
cause of mortality by the end of this century [1]. According to the Global
Cancer Observatory (GLOBOCAN) estimates, lung cancer ranks first
both in terms of incidence and mortality, whereas, breast cancer ranks
second in terms of incidence and fourth in terms mortality among cancer
patients worldwide [2]. However, in India, breast cancer has the highest
incidence (13.6 %) and mortality (10.7 %) rate, whereas lung cancer
ranks fourth in incidence (5.8 %) and mortality (8.2 %) in 2022 [3].
Cancer may progress through multiple stages over a long duration of
time, and involve various genetic factors and signalling pathways or

* Corresponding author.
** Corresponding author.

mediators [4]. Despite current progress that helps patients to overcome
cancer and extend their life span, numerous complex challenges are still
needed to be addressed, such as drug resistance and a wide range of
associated side-effects, which negatively impact the overall efficacy and
patient health [5,6].

Alternative treatment methods have been explored to develop new
drugs which could be used to overcome the limitations of modern
anticancer therapy. Natural molecules derived from plant based sources
like phytochemicals, and animal based sources such as venom were
studied extensively, which showed promising results in various experi-
mental models [7-9]. Snake venom is considered as an “advanced
biochemical weapon”, evolved for the purpose of digestion, predation
and protection, and contains various pharmacologically active proteins
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