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Investigating the Role of Immune Protein Interaction in
Regulating Breast Cancer Stem Cell (BCSCs) Plasticity

and Tumor Progression

By
N. Aathimoolam

1. Introduction

The concept of cancer stem cells (CSCs) has evolved over several decades, (Nguyen et
al., 2012) Early observations hinted at the existence of distinct populations of cells within
tumors, with varying abilities to initiate tumors upon transplantation. (Dick, 2008) The concept
of CSCs continues to evolve, influencing cancer research, drug development, and clinical trials.
The understanding of CSCs roles in therapy resistance and relapse is informing the design of
more targeted and effective treatments. (Eccles et al., 2013) Cancer stem cells (CSCs) are a
sub-population of cells within tumors that exhibit properties similar to those of normal stem
cells. These cells can self-renew and differentiate into various cell types, giving rise to the
heterogeneous populations of cells found in tumors. (Prince et al., 2007) Cancer Stem Cells
(CSCs) are believed to play a pivotal role in cancer initiation, progression, metastasis, and
treatment resistance. While the precise causes of CSCs are not fully elucidated, several factors

are known to influence their development and behavior. (Ayob & Ramasamy, 2018)

Microenvironmental factors play a crucial role in regulating the behavior, maintenance,
and properties of Cancer Stem cells (CSCs). The tumor microenvironment provides a complex
milieu of signals that influence CSC self-renewal, differentiation, survival, and interactions
with surrounding cells. It has to influence the Microenvironmental factors in cancer stem cells
like Hypoxia, Nutrient Availability, Extracellular Matrix Components, Cancer-Associated

Fibroblasts (CAFs), Oxygen-Gradient-Driven Niches, etc., (Cabarcas et al., 2011)

The interaction between immune cells and cancer stem cells (CSCs) is a complex and
dynamic process that has important implications for cancer progression, treatment, and
outcomes. Immune cells can have both positive and negative effects on CSCs, shaping their
behavior and influencing tumor development. (Miiller et al., 2020) These immunosuppressive
strategies collectively enable CSCs to evade the immune system's surveillance and destruction.

Overcoming these mechanisms is a significant challenge in cancer therapy, especially in the



context of targeting CSCs. (Elmusrati et al., 2021) Immune checkpoint inhibitors and other
immunotherapeutic approaches aim to counteract these immunosuppressive mechanisms and

enhance the immune response against CSCs and other tumor cells. (Riickert et al., 2021)

Cancer stem cells (CSCs) can release various proteins, peptides, and enzymes within
the tumor microenvironment that contribute to immunosuppression. These molecules create an
environment that hinders the immune system's ability to recognize and attack cancer cells,
(Inman et al., 2014) Including CSCs Tumor-Associated Macrophages (TAMs) are a type of
immune cell that can be present in the tumor microenvironment. Depending on the context,
TAMs can support or inhibit CSC behavior. Some TAMs can promote inflammation and CSC
self-renewal, contributing to tumor growth. (Plaks et al., 2015) Collectively, these released
molecules contribute to the creation of an immunosuppressive microenvironment that supports

CSC survival and progression. (Lorusso & Riiegg, 2008)

CSCs can upregulate immune checkpoint molecules like PD-L1, which interact with
immune cells (such as T cells) and suppress their activity. This inhibits the immune response
against CSCs and other tumor cells. (Dianat-Moghadam et al., 2022) CSCs can attract
regulatory T cells (Tregs) and myeloid-derived suppressor cells (MDSCs) to the tumor
microenvironment. These cells suppress the activity of other immune cells, allowing CSCs to
escape immune detection. (Vahidian et al., 2019) CSCs can secrete immunosuppressive
cytokines, such as TGF-f and IL-10, which inhibit the function of immune cells and promote
an immunosuppressive environment. (Lorenzo-Sanz & Muioz, 2019) IL-10 is an anti-
inflammatory cytokine released by CSCs that suppresses immune responses and can inhibit the

function of antigen-presenting cells (APCs) and cytotoxic T cells. (Yang et al., 2021)

Immune cell cultures are used to study cell behavior, responses to stimuli, interactions
with Breast Cancer stem cells (BCSCs), and Potential therapeutic applications. During the
interaction of cells are produced a lot of proteins, peptides, and enzymes there are used to Target
these Immunosuppressive factors is an area of active research in cancer therapy, to enhance the

immune response against BCSCs and improve treatment outcomes.



2. Rsearch Gap

In recent times, numerous researchers are diligently working to address the

complexities of Cancer. However, there is a noticeable scarcity of studies investigating the

intricate interplay between Breast Cancer Stem cells (BCSCs) and Immune Cells, as well as

the behavior, properties, and characteristics of proteins involved. I anticipate that this study

could unveil novel Immune Proteins capable of eradicating Breast Cancer and Cancer Stem

Cells. This dynamic research will provide a comprehensive perspective on the interactions

among cancer, cancer stem cells, immune proteins, and immune cells.

3. Objectives

*

L

The cultured Immune and Breast Cancer Stem Cells (BCSCs) interact with the
Laboratory Environment.

Identifying and characterizing the Immune Proteins.

Integrate techniques from genomics, proteomics, bioinformatics, and other fields to
gain a comprehensive understanding of Immune Proteins.

Investigate the molecular mechanisms underlying Immune Protein properties, such
as Self-renewal, Differentiation, and therapy resistance. This might involve
studying Signaling pathways, and Microenvironment Interactions.

Explore how the tumor Microenvironment influences BCSCs behavior, including
factors like Immune cell interactions, hypoxia, and extracellular matrix
components.

Develop relevant animal models to study Immune Protein behavior in a more

clinical context and explore potential therapeutic interventions.
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4. Materials and Methods
4.1 Identification and Isolation of Breast Cancer Stem Cells (BCSCs):

The identification and isolation of Breast cancer stem cells (BCSCs) is a crucial step in
understanding their properties, behaviors, and potential therapeutic implications. BCSCs often
express unique cell surface markers that distinguish them from other tumor cells. These
markers can be identified through techniques like flow cytometry, where fluorescently labeled
antibodies are used to specifically bind to BCSCs-specific surface proteins. Common Breast
Cancer stem cell (BCSC) markers vary depending on the cancer type but may include CD44,
CD133, EpCAM, ALDHI1, and others. BCSCs are defined not only by their surface markers
but also by their ability to initiate and sustain tumor growth.

Functional assays, such as the ability to form tumor spheres in non-adherent culture conditions
(spheroid formation), can help identify cells with self-renewal properties characteristic of
BCSCs. Breast cancer stem cells (BCSCs) often have distinct gene expression profiles
compared to other tumor cells. Transcriptomic analyses, such as RNA sequencing, can identify
genes and pathways enriched in BCSCs, providing insights into their molecular characteristics.
The lolsated cells are cultured in the artificial environment, Cultured Both cells of Immune and
Breast Cancer Stem cells interact. This interaction of both cells produces an enormous immune

molecule, these are needed to isolate, and then Purified molecules are characterized.

4.2 Purification of Immune Proteins:

The Isolated Cell contents need to be lysed to release their protein content. This can be
achieved using various lysis buffers containing detergents, protease inhibitors, and reducing
agents. Mechanical methods like sonication or grinding can also be employed. The lysate is
further processed to solubilize proteins and remove insoluble debris. Fractionation methods,
such as differential centrifugation, can help separate cellular compartments and enrich specific
protein fractions. Techniques like Sodium Dodecyl Sulfate-Polyacrylamide gel electrophoresis
(SDS-PAGE) or liquid chromatography (LC) can be used to separate proteins based on size
and charge. SDS-PAGE separates proteins by molecular weight, while LC separates them by
interactions with a stationary phase. Proteins of interest are often identified using mass
spectrometry. In this step, proteins are enzymatically digested into peptides (usually using
trypsin). The resulting peptides are analyzed using LC-MS/MS, and ELISA the data are used
to identify the proteins present. It's important to validate the quantification results using

multiple methods when possible.



4.3 Protein Characterization:

Protein characterization involves a series of analyses and techniques aimed at
understanding the structural, functional, and biochemical properties of these molecules.
Characterization provides valuable insights into the biological roles, interactions, and potential
applications of proteins.

4.3.1 Molecular Weight Determination

+ SDS-PAGE
+ Mass spectrometry
+ Size exclusion chromatography

4.3.2 Post-Translational Modifications (PTMs) Analysis
4.3.3 Structure Analysis:
+ X-ray crystallography
+ Nuclear magnetic resonance (NMR) spectroscopy
+ Cryo-electron microscopy (cryo-EM)
4.3.4 Secondary Structure Determination:
+ Circular dichroism (CD) spectroscopy

+ Fourier-transform infrared (FTIR) spectroscopy

4.3.5 Protein-Protein Interactions:
+ Co-immunoprecipitation
+ Surface Plasmon Resonance (SPR)
4.3.6 Protein-Ligand Interactions:
+ [sothermal titration calorimetry (ITC)
+ Fluorescence-based assays
4.3.7 Quantitative Analysis:
+ Mass spectrometry-based label-free quantification

+ Stable isotope labeling

4.4 Quantifying abnormal or dysregulated Molecules

Quantifying abnormal or dysregulated molecules, such as proteins, is a critical aspect
of biomedical research, particularly in the context of diseases like cancer. Accurate
quantification of these molecules can provide insights into disease mechanisms, biomarker

discovery, and the development of targeted therapies.



4.4.1 Determine the Molecule of Interest:
Identify the specific protein that is dysregulated in the disease context. This might
involve a literature review, omics data analysis, or preliminary experiments.
4.4.2. Quantification Method:
+ PCR or qRT-PCR
+ Flow Cytometry
4.4.3 Standard Curve Preparation:
For techniques like ELISA or qRT-PCR, prepare a standard curve using known
concentrations of a purified standard protein or synthetic nucleic acid to calibrate the assay.
4.4.4 Validation:
validate quantification results using complementary techniques. If possible, validate
using an independent cohort of samples.
4.4.5 Interpretation and Reporting:
Interpret the results in the context of the research question. Discuss the implications of
the abnormal molecule's quantification and its potential relevance to disease mechanisms,

diagnosis, or therapy.

4.5 In-Silico Analysis of Inmune Proteins:

In silico analysis refers to the use of computational methods and tools to analyze and
predict various aspects of proteins. These analyses can provide valuable insights into their
structure, function, interactions, and properties without the need for laboratory experiments.

4.5.1 Sequence Analysis:

Comparing protein or peptide sequences to identify similarities, conserved motifs, and

domains using tools like BLAST or Clustal W.
4.5.2 Structure Prediction:

Predicting protein structures based on the known structures of related proteins using

tools like SWISS-MODEL or MODELLER.
4.5.3 Molecular Docking:

Predicting the binding orientation and affinity of small molecules (ligands) to a protein's

active site using software like Auto Dock or GOLD.
4.5.4 Binding Site Prediction:
Identifying potential binding sites on a protein's surface that could interact with ligands

or other proteins using tools like CASTp or Site Map.



4.5.5 Protein-Protein Interaction:
Predicting protein-protein interactions and constructing interaction networks using
databases like STRING or bioinformatics tools like Cytoscape.
These in silico analyses can be highly informative and cost-effective, serving as a

preliminary step before embarking on experimental studies.

4.6 Application of Immune Proteins:

These proteins are used to modulate the immune response, enhance the body's defense
mechanisms, and treat various diseases, including cancer. Studying Immune proteins provides
insights into the mechanisms of tumor initiation, progression, and recurrence. By
understanding the properties and behavior of Immune proteins, researchers can identify
potential therapeutic targets and develop more effective treatment strategies.

4.6.1 Drug Screening and Development:

Immune proteins are often associated with resistance to conventional cancer
treatments. This approach aims to improve the efficacy of therapies and reduce the risk of
recurrence.

4.6.2 Targeted Therapies:

Developing therapies that specifically target Immune proteins holds promise for
reducing the risk of recurrence and improving patient outcomes. Targeted therapies that disrupt
the signaling pathways and survival mechanisms of Immune proteins could be developed based
on their unique characteristics.

4.6.3 Combination Therapies:

Immune proteins are often responsible for treatment resistance and relapse.
Combination therapies that target both the bulk of the tumor cells and Immune proteins can
potentially improve treatment outcomes by preventing the survival and re-growth of treatment-
resistant cells.

4.6.4 Immunotherapies:

Developing immune-based strategies to target BCSCs may enhance the body's ability

to recognize and eliminate these cells.

4.6.4.1 Checkpoint Inhibitors:

They have shown success in some cancers by blocking the inhibitory signals that
cancer cells use to evade the immune system.



4.6.4.2 Replacement Therapies:

Patients with immunodeficiency disorders like primary immunodeficiency diseases
can receive immune protein replacement therapies, such as intravenous immunoglobulin
(IVIG) or specific immune components.

4.7 Statistical Analysis:

It's important to note that proper statistical analysis requires careful consideration of
study design, data collection methods, and the appropriateness of the chosen statistical
techniques for the research question at hand. Additionally, ethical considerations such as proper
handling of data and transparent reporting of methods and results are essential throughout the

process.

5. Expected outcomes

+ A comprehensive understanding of Immune Protein properties, behavior, and
interactions within the tumor Microenvironment, shedding light on their roles in cancer
initiation, progression, and treatment resistance.

+ Identification of potential therapeutic targets specifically associated with Immune
Protein, which can guide the development of novel and more effective BCSCs
therapies.

+ Uncovering molecular mechanisms underlying Immune Protein-related processes, such
as self-renewal, differentiation, and metastasis, leads to fundamental insights into
cancer biology.

+ Development of relevant preclinical models that closely mimic Immune Protein
behavior, facilitating translational studies and drug testing.

+ Integration of genomic, proteomic, and transcriptomic data to provide a holistic view
Immune Proteins and its implications.

+ Publication of research findings in peer-reviewed journals, contributing to the scientific
literature, and advancing the field of cancer research.

+ Establishment of collaborations with other researchers and institutions, contributing to
a network of experts in the field.

+ Dissemination of research findings through presentations at conferences and scientific
meetings, sharing insights with peers and experts in the field.

+ Acquiring specialized expertise in Immune Protein research can open doors to

academic, industry, and clinical research opportunities.



6. Tentative Timeline
The proposed research will be conducted over Three to four years, with regular

milestones and progress evaluations throughout the Ph.D. program.

7. Ethical Consideration
The research will adhere to ethical guidelines for human and animal research. Informed

consent and animal welfare will be strictly followed during the study.

8. Budget
The budget will include expenses for laboratory supplies, equipment, animal models,

and publication fees.

9. Conclusion

This research proposal outlines a comprehensive plan to “Investigate the Role of
Immune Protein Interactions in Regulating Breast Cancer Stem Cells (BCSCs) Plasticity and
Tumor Progression” that can guide the development of novel and more effective BCSCs
therapies. The proposed study seeks to contribute to the understanding of the Interaction of
immune cells and BCSCs and to provide valuable insights into Immune protein-based
therapies. By conducting Integrate techniques from genomics, proteomics, bioinformatics, and

other fields to gain a comprehensive understanding of Immune Proteins. We anticipate

uncovering meaningful patterns, relationships, and trends in the data.
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ACADEMIC TRANSCRIPT OF M.SC

B.Sc.,

AJC 163025

AYYA NADAR JANAKI AMMAL COLLEGE, SIVAKASI

(Autonomous, Affillated to Madurai Kamara] University, Re-accredited (3™ cycle) with ‘A’ grade (CGPA 3.67 out of 4) by NAAC
and recognized as College of Excellence by UGC, Star College by DBT )

Degree Examinations,
= STATEMENT OF MARKS AND GRADES

(CHOICE BASED CREDIT SYSTEM)

APRIL 2020

Total Credits

PART CREDITS EARNED IN ALL SEMESTERS ' CGPA GRADE
I 12 /7 12 ©7.125 A++
II 12 / 12 5.625 B+
III 105 /105 7.221 A++
Iv 0 / 10 6.850
v 1.7 2 7.800
140 /140

CLASSIFICATION

FIRST CLASS
SECOND CLASS
FIRST CLASS

NAME : aarurmooraM, N REGISTER No. : 17uz36
MAJOR : e ' ADMITTED lN:m 2017
Maximum Marks
w Secured =
= g - - g
E 38 TITLE OF THE PAPER 2|2 (2|2 o -

= EIZIE1L|Z2|8| 4| w w | 5| &
= |2 73] ol |ln|l|Tc|wl=x o Q =) >
z | = & [T = = T I = I - S| D | s
< |@| < clE|IXxlolE|x|o| & w
= |l®» &~ O|lZ|W|F|Z2|W|F~ 0] O | x| =
I |1 |T1S0l1 | TAMIL PAPER-I 3 [40 60 100{32 39 71 |7.1 |A++ |P  N17
II |1 [E1S0l1 | ENGLISH PAPER-I 3 |40 60 10023 36 59 |5.9 [B+ P N17
III|1 |z1C01 | INVERTEBRATE ZOOLOGY 6 |40 60 100(32 25 57 |5.7 |B+ |P N17
III|1 |ClAO1l | CHEMISTRY FOR BIOLOGICAL SCIENCES-TI 4 |40 60 100|33 34 67 |6.7 A+ [P N17
IV |1 |N1S02 | SUPPLEMENTARY FOR SCIENCES . 100 100 62 62 |6.2 |A P N17
I |2 (T2S02 | TAMIL PAPER-II 3 |40 60 100|32 43 75 |7.5 |D P AlB
II |2 |E2S02 | ENGLISH PAPER-II 3 |40 60 100{21 32 53 (5.3 |B P  Als
III| 2 |22C02 | CHORDATE ZOOLOGY 5 |40 60 100(31 35 66 (6.6 |A+ (P A1lB
III|2 |22C03 | CORE PRACTICAL-T 2 |50 50 100(48 42 90 [9.0 |O P a1ls8
III|2 (C2A02 | CHEMISTRY FOR BIO. SCIENCES-IT 4 |40 60 100|(30 41 71 (7.1 |(A++ |P A1B
III|2 {C2A03 | ALLIED CHEMISTRY PRAC. FOR BIO.SCI. 2 (50 50 100(45 50 95 [9.5 |o+ |P A18
IV |2 |O2NOl | STEM CELLS ; i 100 100 44 44 (4.4 |(c+ |P  A18
IV |2 |F2T01 [ INFORMATION TECHNOLOGY-THEORY = 1./40 60 100(33 52 85 |8.5 |D++ |P Al8
IV |2 [F2T02 | INFORMATION TECHNOLOGY-PRACTICAL 1 |50 50 100|444 47 91 |9.1 |0 P Al8
IV |2 |F2P01 | PHYSICAL EDUCATION PRACTICAL 1 100 100 43 43 (4.3 jc+ [P n1s
I |3 [T3S03 | TAMIL PAPER-III 3 |40 60 10031 41 72 |7.2 |[A++ [P N18
IT |3 (E3S03 | ENGLISH PAPER-III 3 |40 60 100(25 29 54 [5.4 |B P N18
III|3 |Z3C04 | CELL BIOLOGY 5 |40 60 100({32 43 75 |7.5 |D P N18
III| 3 |Z3C05 | ECOLOGY AND BIODIVERSITY 5 |40 60 100(31 36 67 |6.7 |A+ [P nNis8
III|3 [B3A04 | CRYPTOGAMIC BOTANY 4 |40 60 100{29 21 50 {5.0 |B P Ni8
IV [3 |N3G01l | GK AND TEST OF REASONING 1 100 100 56 56 |5.6 [B+ |Pp Nis8
I |4 [T4S04 | TAMIL PAPER-IV ’ b 3 |40 60 100(29 38 67 |6.7 |A+ [P Aa19
II |4 |E4S04 | ENGLISH PAPER-IV 3 |40 60 100(22 37 59 |5.9 |B+ |P A1l9
III| 4 |24C06 | EMBRYOLOGY 5 |40 60 100|32 37 69 |6.9 (A+ [P A19
III| 4 |Z4C07 | CORE PRACTICAL-II 2 |50 50 100(41 40 81 /B.1 |D+ |P A1l9
III| 4 |B4AOS | PHANEROGAMIC BOTANY 4 |40 60 100(30 45 75 |7.5 |D P A19
III| 4 [B4AO6 | ALLTED BOTANY PRACTICAL 2 (50 50 100|37 36 73 17.3 |A++ |P  A19
IXI| 4 |Z4EOl | ORNAMENTAL FISH CULTURE 5 (40 60 100|31 27 58 {5.8 |B+ |P A1l9
IV |4 (F4S01 | SOFT SKILL DEVELOPMENT 1 100 100 78 78 (7.8 |D P Al9
V |4 |X4RO1 | RED RIBBON CLUB 1 100 100(78 78 |7.8 |D P Al9
III{ 5 |Z5C08 | GENETICS & BIOSTATISTICS 5 |40 60 100(29 40 69 {6.9 |a+ |P N19
III| 5 |25C09 | BIOCHEMISTRY & PHYSIOLOGY 5 |40 60 100(25 43 68 |6.8 |A+ |P N19
III| 5 [25C10 | MICROBIOLOGY & IMMUNOLOGY 5 |40 60 100(28 39 67 |6.7 |A+ |P N19
III{ 5 |25C11 | CORE PRACTICAL-III 3 [50 50 100|50 40 90 |9.0 |0 P N19
III| 5 | BSE02 | BIO-FERTILIZERS 5 (40 60 100|25 50 75 |7.5 |D P N19
IV |5 | FSEO1 | ENVIRONMENTAL STUDIES 1 .25 75 100(23 61 84 [8.4 (D+ |P nNi19
IV |5 | F5V01 | VALUE EDU., PROFESSIONAL ETHICS,

HUMAN RIGHTS AND WOMEN STUDIES 2 100 100 51 51 |[5.1 |B P N19
III| 6 | Z6C12 | ANIMAL BIOTECHNOLOGY 5 |40 60 100(29 43 72 [7.2 |a++ [P "aA20
III{ 6 |Z6C13 | ETHOLOGY & EVOLUTION 5 |40 60 100(35 44 79 (7.9 |[p P A20
III| 6 | Z6Cl4 | CORE PRACTICAL - IV 3 (50 50 100|(50 50100 0.0 [0+ |P a20
III| 6 | Z6C15 | COMPREHENSION AND VIVA VOCE 1 100 100 94 94 [95.4 |0 P A20
III| 6 | Z6L01 | GENERAL & APPLIED ENTOMOLOGY 8 |40 60 10033 4477 |7.7 |D P A20
III| 6 | Z6EO03 | HEALTH AND NUTRITION 5 |40 60 100|33 48 81 (8.1 |p+ |P  A20
IV | 6 | J6T03 | PHARMACEUTICAL MARKETING 1 100 100| 91 91 {9.1 (o P A20
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Curriculum Vitae

N. Aathimoolam

Tamil Nadu, India - 626 121

Date of Birth: 19/04/2000

Mobile: +916369385857

Email: npaathi03 @gmail.com

Website: https:/npaathi.blogspot.com/

OBIECTIVES

Highly motivated and dedicated candidate with a strong background in Molecular
Biology and Zoology seeking a challenging research position to contribute to cutting-edge
advancements in the field of Cell biology.

EDUCATION
Master of Science in Zoology 2020 - 2022
Alagappa University — 630 003 CGPA: 8.37
Bachelor of Science in Zoology 2017 - 2020
Ayya Nadar Janaki Ammal College, Sivakasi - 626 124 CGPA: 7.22
Higher Secondary School (Biology & Mathematics) 2016 - 2017
Sevugapandia Gov Her Sec School, Seithur - 626 121 Percentage — 80.33%

OTHER COURSES

Introduction to Professional Scientific Communication 2020 - 2021
NPTEL Online Certification Percentage: 63.0%
Medical Laboratory Technology (CMLT) 2018 - 2019

Ayya Nadar Janaki Ammal College, Sivakasi — 626 124 CGPA: 8.0
Biotechnology 2017 - 2018

Ayya Nadar Janaki Ammal College, Sivakasi — 626 124 CGPA: 8.55

RESEARCH EXPERCIENCE: PROJECTS WORKED & GRADUATE

Research assistant, 06/2022-06/2023
Alagappa University, Tamil Nadu, India
Assistant Professor: Dr. P. Kumar

Project List:

1. Anticancer activity of phloroglucinol derived carbon quantum dots.

2. Cinnamic acid carbon quantum dots: an excellent biosensor for detection of epicatechin.
3. Impact of penicillin on hydra vulgaris: a toxicological approach.
4. Chloramphenicol induces apoptosis in hydra vulgaris.
5. Research on the influence of rifampicin on hydra vulgaris.
6. Kanamycin impacts the growth of hydra vulgaris.
Master of Science in Zoology, 12/2021-05/2022
Alagappa University, Tamil Nadu, India

Professor: Dr. P. Srinivasan,
Thesis: Studies on Antibacterial, Antioxidant, Anticancer, and Toxicity assay of green synthesized
silver nanoparticle from sepioteuthis lessoniana ink. [Dissertation Link]

Internship,
Par Life Sciences and Research Pvt 1td, 18/10/2021-21/10/2021
Advanced Molecular techniques Tamil Nadu, India



Bachelor of Science in Zoology, 12/2019-06/2020
Ayya Nadar Janaki Ammal college, Tamil Nadu, India
Assistant Professor: Dr. T. Veni

Thesis: A Survey of Medicinal plants in Sastha Kovil, Virudhunagar District, Tamil Nadu.
[Dissertation Link]

CONFERENCE PRESENTATION

» Narayanan Aathimoolam, Sabapathi Durgadevi, Selvaraj Anitha, Alagarsamy Arun, Ponnuchamy
Kumar*, (2023) “Eco-toxicological assessment of paracetamol utilizing Hydra as a model
organism”, Oral Presentation at the “4"" International Conference on Recent Trends in Microbiology
(RTM-2023).

CONFERENCES & SEMINRS

» Participated the National Conference on “Recent Advanced in Structural Biology” held on 4% &
5" November National College (Autonomous), Tiruchirappalli.

» Participated the National Seminar on “Next Generation Technology for Sustainable Fisheries”
held on 29 & 30" March 2022 at Alagappa university, Karaikudi.

» Participate the RUSA 2.0 — BCTRC on “Brainstorming Lecture Series on Cancer Theragnostic
(Online Mode)” held from 12" to 23" September 2022, organized by Bharathiar Cancer
Theranostic Research Centre, Bharathiar University, Coimbatore.

» Participated the Southern India Regional Young Peace Makers Programme on “National
Integration & Peace, Leadership, Active Listening, Identifying Problems in the Community
& Project Development” held on 26™ to 28" November 2021, National Council of YMCAs of
India, Karaikudi.

» Participated the International Webinar on “Aqua Probiotics Conference (FEEDBACK)” held on
25 September 2023, Envozyme Technologies Private Limited.

» Participated the National Webinar on “Biomedical Waste Impact during Pandemic Times” held
on 12" June, 2021, Centre for Environmental Education and Ecological Development (CEED),
Acharya Nagarjuna University, Andhra Pradesh.

» Participated the Online Programme on “Three Days Online Course on Apiculture” held on 13
to 15" May 2020, Ayya Nadar Janaki Ammal college, Sivakasi.

» Participated the Awareness Programmed on “Academic Writing and Research Ethics” held on
28 February 2020, Ayya Nadar Janaki Ammal college, Sivakasi.

» Participated the Awareness Programmed on “Trending research avenues in biological sciences”
held on 31" January 2020, Sri S. Ramasamy Naidu Memorial college, Sattur.



WORSHOPS

Participated the National level workshop on “One-Day National Level Workshop Patenting and
Collaboration with Industries” held on January 30" 2023, Organized by Industry and
Consultancy wing & University Business Collaboration Centre, Alagappa University, Karaikudi.

Participated the awareness programmed on “Microbial Fertilizers and Uses” held on 03" to 4%
October 2019, Ayya Nadar Janaki Ammal College and National Bank for Agriculture and Rural
Development, Sivakasi.

Participated the workshop programmed on “Molecular Techniques” held on 09" February 2018,
Ayya Nadar Janaki Ammal college, Sivakasi.

RESEARCH AND LABORATORY SKILLS

Cancer: Cancer Cell culture Techniques, MTT, Fluorescence Techniques (AO/EtBr, DAPI,
Hoechst, PI, DCFDA- H;, ROS).

Molecular Techniques: Primer design for Gene Expression Study, DNA & RNA Isolation,
Electrophoresis.

Ecological Model Organism (Hydra vulgaris): Culture of Hydra vulgaris, Hydra Maintain.

Model Organism (Hydra vulgaris) analytical techniques: Acute Toxicity Test, Biological
Staining (AO, DAPI, DCFDA-H>), Battery Cell Complex, Regeneration Study, Population Study.

Microbes: Isolation of Bacteria, Anti-bacteria, Bacterial staining.

Instruments Handling: UV-Vis Spectroscopy, FTIR, Inverted Phase Contrast Fluorescence
Microscope, ELISA Plate Reader, etc.,

Computer Skills: Proficient with Microsoft Office (Word, Excel and PowerPoint), and Statistical
analysis (SPSS, Orginlab, Graph pad) etc.,

ACADAMIC REFERENCES

Dr. SP. Sevarkodiyone,

Head & Associate Professor,

P.G and Research Department of Zoology,

Ayya Nadar Janaki Amma College (Autonomous),
Sivakasi, Tamil Nadu, India - 626124

Email ID: sevarkodiyone @gmail.com

Contact no: +919865132654

Dr. R. Ramakrishnan,

Associate Professor,

P.G and Research Department of Zoology,

Ayya Nadar Janaki Ammal College (Autonomous),
Sivakasi, Tamil Nadu, India — 626 124

Email ID: jairams.zoo @ gmail.com

Contact no: +9163826337525
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This is to certify that AATHIMOOLAM N son son of Thiru NARAYANAN reiihing at Door No 164 SEITHUR
PERUMALKOIL ST, Street, Seithur Village / Town of Rajapalayam Taluk of Virudhunagar District of the
State of Tamil Nadu belongs to Maravars Community, which is recognized a% 2 Denotified Community as per
Government Order (Ms.) No. 28, Backward Classes and Most Backward Classcs Welfare, dated 1Sth July 1994
vide Serial No. 36.

1. M. Qb aEIUAIMHID SuGMLIW GELUSH GO slenT e NHSIHST LOMeuL L &&60
AQurounameaiwind  aLLsHw  CE&FHIT AYTnsH0/He]HH, b« 164, Geagnd

QumnerCanaisy A& (m A5, 6161M Peonap e cubiss) QUL MM &N - 16015 snemmeNaauuG D).

5. It is certified that _ AATHIMOOLAM N and his family ordinarily reside(s) a4t Door No. 164, PERUMALKOIL

ST Street, SEITHUR , Seithur Village / Town of Rajapalayam Taluk of virudhunagar District of Tamil
Nadu.

BHenensQuiTuLL/Digital Signature : 14-09-2016 SisUIM) 6:26:47 AM CpsdHev G uuLL &
Quuwin/Name : Vadivel M

ugea /Designation : LOGTUIL6V &IE06TU quLLnL&wn / Zonal Deputy Tahsildar

@LLo /Place : @UIQUAMENILL] QUL LLO / Rajapalayam Taluk , e0@®&IbaN WneuLLLa / Virudhunagar District

@MUY/ Remarks :

1. §5866066M 14-09-2016 i) 0:28:30 PM ChysHaen 88 HHULIL )

The certificate was printed on 14-09-2016 at 0:28:30 PM hrs.

2. Speuetn  eleumisEmeT CGuogun  2mé Qawgasmenen Cousn(Nineelew  SHMmGeN  sui_LnL&wn
SNBSS SIS 2 MG u@edatamensnealln. :

For Further certificate confirmation and details,you may approach the Tahsild concerned.

Sheuea elleu)hibenen 2-nidl Qs :

(&) 686C768C6A687C86 gl68m Seeilun L anenay S165B16360T1
: hltps://edislricls.ln.gov.in/revenue/verifycertificale.html 3V &meﬂ'@ cl&ll_lé‘;]
aMun&&e|Lo.

(&) @&UGUA Golpnelle2D barcode UigUUINEY (NEUD LIRSl 3G/GPRS auf
. QeoamwgaHHo gMunnssen.

. Genuineness of the certificate can be verified by

(a) Keying in ‘the unique certificate number 686C76BC6A687C86 in the URL
https://edlslrlcls.ln.gov.in/revenue/verifyCerlificalu‘hhnl

(b) Reading the 2D barcode with mobile barcode rreader and seein ine i
bRy g online using




