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The Centre for Genetics and Genomics was established with an
aim to inculcate the desired traits in the breeding programs and
generate new plant varieties with modified traits. The centre
focuses on understanding the basics of genotyping and next
generation sequencing strategies and perform sequencing
experiments and data analysis. It is actively involved in
conducting workshops and internship programs to give hands-
on-training to students on molecular biology, plant tissue culture
and genetic engineering techniques. The laboratories are well
equipped with State-of-the-art laboratory instruments required
for plant biotechnology, genetic engineering and genomics
research. The group is working on several externally funded
projects where they are focusing on cutting edge technologies like
Gene editing using CRISPR, Gene Sequencing, Speed breeding
and Plant tissue culture techniques. I congratulate the whole team
for successfully compiling this document. I would like to convey
my gratitude to the Genomics team for their dedication and
commitment towards the growth and success of the Centre.
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CENTRE FOR GENETICS
AND GENOMICS

The Centre focuses on improving traits in crops and
vegetables and make them climate resilient by using
advanced molecular breeding tools. The Centre focuses on
improving traits in crops and vegetables and making them
climate resilient using advanced molecular breeding tools.
It also focuses on giving hands-on�training to students on
molecular biology, plant tissue culture and genetic
engineering techniques. The Centre is working on a SERB,
DST, Govt. of India funded project to work on vegetable
crops towards disease resistance. 

It is also working on a start-up grant project to identify
candidate effectors from the Indian brown plant  hopper
(BPH) Biotype 4 via comparative transcriptomics and
proteomics approach  funded by SERB, DST, Govt. of India.
The group is actively involved in whole genome and
metagenome sequencing and data analysis.There are 25
members in the Centre from different branches of science
like Botany, Zoology, Biotechnology and Plant breeding.
 

Introduction1.

01
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2. Aim and Objectives

02

The Centre for Genetics and Genomics aims to investigate
gene functions, inculcate the desired traits in the
breeding programs, and generate plants with modified
traits that confer resistance to biotic and abiotic stresses.
It also aims to provide support of genomics related
studies and research projects by student through
supplying cutting-edge technology and an opportunity for
first-hand application in order to dive for the in depth
knowledge in molecular biology & genetics. 

To give hands-on-training to students on molecular
biology, plant tissue culture and genetic engineering
techniques.
To understand the basics of genotyping and
sequencing strategies and perform sequencing
experiments and data analysis.

Aim

OBJECTIVES
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EXPECTED OUTCOMES:

The Centre for
Genetics and

Genomics
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Genetic Engineering and Genomics laboratory, ,
BBSR

The Genetic Engineering and Genomics Laboratory is a
research lab of Dept. of Botany, school of applied
sciences which was inaugurated on 4th of February 2021.
The goal of this lab is to understand the basics of
genotyping and sequencing strategies and perform
sequencing experiments and data analysis. give hands-
on-training to students on molecular biology, plant tissue
culture and genetic engineering techniques. The lab is
actively involved in whole genome and metagenome
sequencing and data analysis. It also provide hands-on
training to students on advanced molecular techniques in
form of workshops, training programs and internships.

Genomics lab set up at BBSR Campus1.

4. CENTRE ACTIVITIES
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2. Biotechnology lab Set up at BBSR Campus

The Biotechnology Laboratory of the Department of
Biotechnology, Bhubaneswar was set up in 2022 with an aim
to provide facilities for inquiry-based laboratory
investigations and hands-on activities to help students better
appreciate the promise of biotechnology and understand its
tools and techniques. The laboratory is commited to giving
industry-oriented teaching and in-depth experience to
students in various fields such as Plant Biotechnology, animal
biotechnology, and Nano-biotechnology so that our students
can be competent & confident enough to strive in national
and international platforms. 

 Biotechnology Laboratory, BBSR
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3. NABL Accreditation of Labs at PKD campus

The Plant Molecular Biology lab of the Department of
Biotechnology, MSSSoA, CUTM Paralakhemundi campus have
participated in the NABL accreditation process along with the
Phytopharma Lab from the Centre of Phytopharma research
Centre. There are three research/technical personnel are
involved in the lab. Dr. Satyabrata Nanda, Associate Professor
is the Technical Manager, Dr. Panchashree Das, Assistant
Professor is the Deputy Technical Manager, and Ms. Swapna
Rani Nag is the Technician for the lab. The lab offers a scope of
Rice genotyping using specific microsatellite markers. The lab
infrastructure has been developed according to the norms of
the NABL, which has already been approved by the NABL. Also,
NABL has approved the lab SOP and personnel for the scope.
The lab is positive towards the accreditation process after which
it will start handling commercial samples.

 

Department of Biotechnology, PKD 
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Development of diagnostic markers for early
detection of plant disease.

1.

5. ON-GOING RESEARCH PROJECTS

Single nucleotide
polymorphisms (SNPs) are the
most common type of genetic
variation in the genome, and
can be used as molecular
markers to identify specific
genes or regions associated
with desirable traits. With the
help of reliable linked
sequence-based SNP markers
associated with the genetic
sequences responsible for
resistance against various
plant diseases, one can easily
screen and establish resistant
and susceptible lines with
more accuracy while requiring
less time, before the disease
has a chance to spread. This
saves time and resources
compared to traditional
breeding methods. 
Development of such tightly
linked SNP markers allows early
detection of response towards
such aliments and might open up
great prospects for breeders and
agriculturists. 
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2. Plant Tissue Culture: Standardization of
transformation protocols

Standardization of plant transforamation protocols of chili and
tomato for gene editing is the major focus of the Genetics and
Genomics laboratory. The laboratory is also focusing  on
standardization of micropropagation protocols of orchid,
chrysanthemum and other ornamental plants for student
domain projects. Besides this, it also aims to aims to promote
academics, research and training for skill development.

Standardization of plant transforamtion in chili and tomato
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 3. CRISPR/Cas9 Genome Editing towards trait
improvement in Chili and Tomato

Traditional plant breeding methods have produced several
notable crop cultivars, this process is laborious, time-consuming
and lead to the integration of undesired traits from donor
organism. Limitations from this technique can be overcome
through genetic engineering and transgenic breeding. Cultivars
produced by these technologies, need to pass through regulatory
concerns as there is a chance of random gene insertion,
disruption of endogenous gene function and possible gene
transfer to other living systems. In the current advancement in
precise editing technology, CRISPR/Cas9 system is the most
efficient one for getting a desirable transgene-free plant. This
editing approach has succeeded in both down-regulation and up-
regulation of genes. we aim to establish a stable CRISPR/Cas9-
mediated genome editing platform to engineer the crop genome
for trait enhancement. Also, the developed cultivars can further
be used in breeding programmes and variety releases. 

CENTRE FOR GENETICS & GENOMICS | 2020-23
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4. Gene Sequencing &  Data Analysis
Next-generation sequencing (NGS), also known as high-throughput
sequencing, represents a groundbreaking advancement in DNA
sequencing technology. Nanopore sequencing is a DNA sequencing
technology developed by Oxford Nanopore Technologies. It is a portable
and real-time sequencing platform that uses a protein nanopore
embedded in a synthetic membrane to directly analyze DNA molecules.
Using the long read sequencing platform, WE PERFORM THE BASIC
WORK OF Data Analysis through MinION and Commander Software. In
our analysis, we utilized data obtained from the NCBI Sequence Read
Archive (SRA) database. Specifically, we retrieved whole genome
sequencing (WGS) data and mRNA sequencing data from this database.
These datasets provided us with a comprehensive view of the genetic
information present in the 13 multidrug-resistant (MDR) bacteria that
were the focus of our study. 

The Commander software empowers us with an expansive platform for 
 data analysis in the realm of Next Generation Sequencing (NGS).
Furthermore, mRNA sequencing data proved instrumental in analyzing
the gene expression patterns within these MDR bacteria. By capturing
and sequencing the messenger RNA molecules, we gained insights into
which genes were actively being transcribed and expressed in response
to various conditions. It allowed us to identify specific genes and
pathways that might be responsible for their resistance and potentially
develop strategies to overcome or mitigate it. 

CENTRE FOR GENETICS & GENOMICS | 2020-23



5. Identification and characterization of candidate
effectors from Indian brown planthopper.

  Brown planthopper (Nilaparvata lugens Stal, commonly known as
BPH) is a monophagous hemipteran rice pest causing enormous
crop losses. Infestation of BPH causes severe damage to rice plants
by both feeding on the phloem sap and by transmitting two rice
viruses, including the rice grassy and the ragged stunt viruses. Out
of the four reported BPH biotypes (Biotype 1, 2, 3, and 4), Biotype 4
is exclusive to the Indian subcontinent and the most destructive of
all. In India, BPH (Biotype 4) is the number one rice pest and its
infestation is the most serious problem, affecting more than 50,000
ha of rice lands. To counter the BPH infestations, 39 BPH-
resistance (Bph/bph) genes have been identified in rice and
selected varieties carrying Bph genes have been released (Nanda
et al. 2020). However, the rapid evolution of the BPH biotypes and
effective host adaptations outrun the rice defences making them
susceptible to BPH infestations.

The project is envisaged to identify and characterize the candidate
effector(s) in the Indian BPH biotype by employing the
comparative transcriptomic and proteomic approaches. The
outcomes of this study will provide new insights into rice-BPH
interactions and facilitate the rice molecular breeding programs
for improving BPH-tolerance and development of appropriate
insecticides.  

Characterization of candidate effectors from Indian brown planthopper
12
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6. DOMAIN PROJECTS

Phenotypic characterization of Solanum lycopersicum
against Bacterial Wilt & Marker assisted validation.

Identification of phylotypes of Ralstonia Solanacearum
prevalent in Odisha.

CENTRE FOR GENETICS & GENOMICS | 2020-23



14

Physiological , biochemical changes and molecular study in
rice varieties (Oryza sativa) under drought conditions at
vegetative stage

Molecular cloning and
characterization of
NBS-LRR gene towards
bacterial wilt
resistance in tomato.
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Phenotypic Characterization of Solanum melongena L.
against Bacterial Wilt and Marker Assisted Validation 

Molecular cloning and characterization of NBS-LRR
gene towards bacterial wilt resistance in brinjal.
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Molecular cloning and
characterization of NBS-LRR
gene towards bacterial wilt
resistance in Chili.

Genome-wide identification and characterization of
Dof transcription factors in tomato for both

development & stress.
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Cacti and succulents are two of the unique plants you can grow
inside. They are renowned for their tolerance and toughness. In
addition to their stunning appearance, cactus plants have
several advantages. One of the benefits of having cacti in-
house is that they can improve the air’s oxygen content and
remove some VOCs from it. The cactus and succulent grafting
practice has started as a 4-month certificate training
programme for undergraduates and Postgraduates students
where they will involve in different research activities for their
dissertation work. The students are now involved in the
development of an online portal for the euphorbia plant outlet
where cacti as well as other ornamental plants will be ready to
be sold for plant lovers. The sessions aim to train students in
different methods of grafting techniques as well as their
growth and maintenance. 

Cactus & Succulent propagation and cultivation1.

 7. STUDENT INTERNSHIPS
CENTRE FOR GENETICS & GENOMICS | 2020-23



2. Mushroom Cultivation

Mushroom Farming is the business of growing fungi for
commercial use. The benefits of mushrooms vary from high
nutritional food to its medicinal effects on tumor, hepatitis
B, diabetes and various other diseases. Paddy mushroom,
also known as straw mushroom cultivation, is a popular,
sustainable and profitable practice that has gained
popularity among farmers and hobbyists alike. With the
right techniques and knowledge, one can grow high-quality
mushrooms in own backyard or farm. The mushroom
cultivation practice has started as 4-month certificate
training programme for undergraduates and Post
graduates’ students where they will involve in different
research activities for their dissertation work. 

18
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 Introduction to Computational Biology

Genetics and Genomics

Seed Production using manual and
molecular breeding methods

Plant tissue culture technician
Seed Analyst
Seed Production

Certificate course:

Domain course: 

Diploma course: 

Question banks: 

8. Certificate/Diploma courses/
Question banks developed

The centre has developed a certificate course,
a domain course,  a diploma course and three
question banks.
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9. SANCTIONED PROJECTS & PATENTS
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12. AWARDS/RECOGNITIONS
Dr Rukmini Mishra is a recipient of Eminent achiever award
Provost conclave, Centurion University of Technology and
Management.
Dr Rukmini Mishra is a recipient of Certificate of Excellence
for publications and patents, Centurion University of
Technology and Management, 2022.
Dr Gagan Kumar Panigrahi is a recipient of Eminent achiever
award, Provost conclave, Centurion University of Technology
and Management, 2022.
Dr Gagan Kumar Panigrahi is a recipient of Certificate of
Excellence for publications and patents, Centurion University
of Technology and Management, 2022.
Dr Gagan Kumar Panigrahi is a recipient of Best Researcher
Award, DK International Research Foundation, 2021.
Young Scientist Award to Dr. Satyabrata Nanda at the
International Conference on Advances in Agricultural,
Veterinary, and Allied Sciences for Improving Livelihood and
Environmental Security (AAVASILES) 2022 organized by
ICAR-IGFRI, ICAR-NAHEP, NADCL, and Birsa Agricultural
University, India. 
Best Paper Presentation award to Dr. Satyabrata Nanda at
the International Conference on Advances in Agricultural,
Veterinary, and Allied Sciences for Improving Livelihood and
Environmental Security (AAVASILES) 2022.
Eminent Achiever’s Award Dr. Satyabrata Nanda at the
Provost’s Research Conclave 2022 held at Centurion
University of Technology and Management, Odisha.
Certificate of Excellence Award Dr. Satyabrata Nanda for
research by Centurion University of Technology and
Management in 2022.
Best Ph.D. thesis award, From Bihar Agricultural University,
Sabour, Bhagalpur, 2022.
·Dr Naga Jogayya.K , Awarded 3rd Prize in best Oral
presentation at the International Conference on Bioresources
of Environment and Conservation (ICBEUC-2022), School of
Applied Sciences, Centurion University, Bhubaneswar.
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AWARDS/RECOGNITIONS
Dr Rukmini Mishra is a Review editor in Frontiers in Plant
Science journal (Specialty section: Plant genomics)
Invited as a keynote speaker for the International
Conference on Agriculture for Sustainable Future “Agri
Vision-2022”, March 06-08, 2022 at Ravenshaw University,
Cuttack, Odisha. 
Review editor in Frontiers in Plant Science journal
(Specialty section: Plant genomics) 
Review editor in Frontier in Genetics journal (Specialty
section: Plant genomics) 2021. 
Invited speaker under the Young Investigator Lecture
Forum of LifeTech-2020 for National Conference on
“Advance in Life Science and Biotechnology (LifeTech-
2020)” by the Dept. of Biotechnology and the Dept. of Life
Science under the onus of Rama Devi Women’s University
were during 27th-28th February, 2020. 
Dr Gagan Kumar Panigrahi has received faculty incentive
(Performer category) from Centurion University of
Technology and Management, 2023.
Dr Gagan Kumar Panigrahi has reviewed research articles
in Elsevier SCI Journals (Journal of Herbal Medicine;
Environmental and Experimental Botany), 2021-2023.
Dr Gagan Kumar Panigrahi has received DBT-Skill Vigyan
Recognition from DBT-Institute of Life Sciences,
Bhubaneswar, 2021.
Dr. Bhagyeswari Behera is a Review editor in Plant Science
Today journal (Scopus) (Specialty section: Phytochemistry)
Dr. Satyabrata Nanda is a Review editor in Frontiers in
Plant Science journal (Specialty section: Plant
Biotechnology, Plant Abiotic Stress)
Dr. Goutam Kumar Dash is a Review editor in Frontiers in
Plant Science journal (Specialty section: Plant
Biotechnology)
Dr Naga Jogayya.K got CUTM-2022 Year Incentive Award
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13. AWARDS/RECOGNITIONS
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Recognition for research
2022

Eminent Achiever  Award
2022

Eminent Achiever  Award
2022

Eminent Achiever award
2022
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CenOmics is an initiative of the Genetics & Genomics centre,
Centurion University of Technology & Management,
Bhubaneswar to reduce the gap between knowing & doing by
making genomics & metagenomics solutions & expertise more
accessible for students, individuals, researchers or anyone who
aims to seek knowledge.
 
CenOmics provides hands-on trainings, internships, genomics &
metagenomics services to students, individuals & institutions on
molecular biology, plant tissue culture & genetic engineering
techniques.

"
INSPIRING YOUNG
MINDS FOR A
BETTER FUTURE ......

Genetics & Genomics Solutions
Dissertations & Projects
Trainings & Workshops
Industry Exposure & Exhibition
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6 days hands-on training on techniques and tools of
molecular biology

Summer
Internship 2022
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One day workshop and hands-on training on pcr &
its applications.

3 Days workshop and training on plant tissue
culture.
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Two day workshop on basics of bioinformatics.

Workshop on Basics
of Molecular
Biology.
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Workshop on DNA Fingerprinting

Workshop on SDS-PAGE electrophoresis
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One day workshop on Gene sequencing, (FCRI), Hyderabad,
Telangana
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15. COLLABORATIONS & MoUS
Clue4 Evidence Forensic Lab, Bangalore, India
Sherlock Institute of Forensic Science, India Pvt. Ltd., New Delhi,
India.
CI, Legal Desire Media & amp; Insights, India.
Hawk Eye Forensic, Noida, UP, India.
Bio Forensics Research Centre, Italy
Spylens Forensic Investigation, Navi Mumbai, Maharashtra, India.
ICS ASSURE SERVICES PVT. LTD. (FORENSIC UNIT), Mumbai, MS,
India
Mahen Technologies Pvt. Ltd, Borivali West, Mumbai, MS, India
International Forensic Sciences (IFS), Pune, Maharashtra, India.
Forest College and Research Institute (FCRI), Hyderabad,
Telangana

International
University of Kentucky, USA
South China Agricultural University, Guangzhou, China.
Guangdong Academy of Agricultural Sciences, Guangzhou, China.

National
DBT-National Agri-Biotechnology Institute (NABI), Mohali, India.
ICAR-Directorate of Onion and Garlic Research (DOGR), Pune, India.
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Signing of MoU with Genotypic Technology Pvt. Ltd.,
Bangalore, India

Signing of MoU with Forest College and Research
Institute (FCRI), Hyderabad, Telangana

Signing of MoU with National Rice Research Institute 
 Cuttack, Odisha

COLLABORATIONS & MoUS
CENTRE FOR GENETICS & GENOMICS | 2020-23

https://www.genotypic.co.in/
https://icar-nrri.in/
https://icar-nrri.in/
https://icar-nrri.in/
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16. Webinars and conferences
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Future Plans of the centre
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