Gov
er
nmentofGuj
ar
at

BTCHRONI
CLE
Vo
l
u
meVI
I
,
I
s
s
u
eI
I
,
J
u
l
y2
0
1
2

Of
f
i
ci
alMagazi
neofGuj
ar
atSt
at
eBi
ot
echnol
ogyMi
s
s
i
on,Depar
t
mentofSci
ence& Technol
ogy
,Gover
nmentofGuj
ar
at

GUJARATSTATEBI
OTECHNOLOGYMI
SSI
ON

Depar
t
mentofSci
ence&Technol
ogy,Gover
nmentofGuj
ar
at

Editor in Chief:
Shri A. K. Saxena

Executive Editor:
Dr. Madhvi Joshi

General Editorial Assistants:
Ms. Pooja Chokshi

Editorial Assistants:
Techno Advances in healthcare
By Dharti Bhalodi, TFC

Graphic Designing:
Mr. Z. M. Saiyed

Disclaimer:
The BT Chronicle is an endeavor of the GSBTM, DST, GoG in the interest of the Biotechnology. Though
adequate care has been taken during compilation of the information, however, editorial team is not
responsible for authenticity of the information given therein.
Cover Page Image: 3D DNA Structure.
Header Image: Representation of DNA helix in abstract manner.

Contents
Research Centre

1

Biotechnology in Gujarat: The myth in Youth

4

Bio Entrepreneur

7

Bio Business

8

Bio Academia

11

BT Spotlight

16

Techno Advances in Healthcare

20

BT Cartoon

22

BT Events

23

BT News

24

Bio Bit

27

BT Quiz

32

Browse BT

34

BT-Chronicle 2012

Editorial Message
It is privilege to bring out the happenings in Gujarat in the area of Biotechnology! Not that
these happening are real time documentation, but are covered one by one, as a mosaic, as
variety and as we come to know about it. Last time it was related to research, product
development, and academic achievement. This time it is regarding the passion for
entrepreneurship in Biotechnology.
A sector grows on the strengths of contribution from all players-academics, researchers,
policy planner, regulator, producer and so on…. But the fruits of science and technology are
brought to the doorsteps of common citizen through the entrepreneurs who brave the odds!
They are not driven by money and profit but by a passion for converting science into
business. They are the ones who prefer to be employer and not the employees. They are the
ones who prefer to face the risks of failure, uncertainty, struggle and losses! They are the
ones who start from scratch – “small business enterprise” -- to evolve into larger units, to
form a large base and to act as feeder level for new products, new technology, effective
solutions…
It is this respect that successful completion of Biotech entrepreneur program, passing out of
13 Bio-preneurs, formation of 5 new biotech companies by them—signifies a lot. It
promises the growth of new start-ups. It assures the widening of base of pyramid of biotech
industries. Above all, it re-affirms a brighter bio –business future for Gujarat.
A salute to the spirit of these young Turks! To the team behind it and to the ecosystem of
the state which grooms them to think this way. Let us wish them all success for their
venture.
The examples are before all of us! To get inspired! To follow! And To get going!

Mission Director, GSBTM
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Research Centre Vasu Research Centre
A research centre for herbal based research

Herbal medicines have been used since ancient era. It is also found from ancient epics that knowledge of
Ayurveda was used to cure diseases. With an expansion in the horizon of Ayurveda it has been found in
recent WHO’s report that traditional medicines are being used by 80% world’s population. Ayurvedic
medicines are in great demand in the developed as well as developing countries for primary healthcare
because of their wide biological activities, higher safety margins and lesser costs.
Contributing to research based herbal medicine production Vasu healthcare was established in 1980
with a philosophy to maintain the health and to cure the ailment of ailing using the biological drugs
developed from herbal plant material’s bioactive components. Vasu Research Center (VRC) a division of
Vasu Healthcare serves as company’s knowledge base backup. Vasu Healthcare deals mainly with patent
and proprietary Ayurvedic products. A DSIR, Govt. of India, recognized centre for excellence in 2008
Vasu Research Centre was developed to promote the innovation in the area of herbal formulations. This
DSIR recognized centre functions as an in-house research division spearheading the company’s
innovative research areas like Herbal and Ayurvedic, Phytochemical, Cosmaceutical, Analytical,
Nutraceutical research and development. It was awarded MSME National award 2009 for best Research
and Development.
VRC conducts rigorous trials of new products before execution of industrial production. It is also
involved in standardizing manufacturing processes. It is well nurtured by the management’s cooperation by fulfilling all the requirements at every stage of the developmental program. Its major
strength lies in its highly skilled & experienced professionals, who are proficient in taking various
initiatives in Ayurvedic Pharmaceutical Research through modern scientific tools without diluting the
principles of Ayurveda. VRC is well equipped with the most modern research facilities and is having
proficiency in new formulation development.
Vasu research centre is spread across 5616 sq. ft. area and facilitated with fully sophisticated
instruments and computerized data management system. Moreover, VRC is well equipped with
laboratories like Basic Research Lab., Formulation Development Lab., Pharmacognosy Lab., Microbiology
Lab., Chemical and Analytical Lab., Stability Testing Lab. The laboratory possesses state of art modern
pharmaceutical instruments that facilitates latest trend of basic research and formulation development.
In addition to these facilities it has a large collection of books related to valuable Ayurvedic classical
books, modern pharmaceutics, reference books viz. API, IP, BP, USP, etc., scientific journals and
periodicals.
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VRC is engaged mainly in the following activities:
• R&D – Developing novel formulation by employing Ayurvedic principles and modern scientific
research data.
• F&D – Standardization and industrial scale up of formulations developed by R&D
• Pharmacognosy – Identification and standardization of herbal raw material
• Phytochemistry – Qualitative and Quantitative analysis of herbal raw material, marker
isolation

• Chemistry – Analytical method development and validation, Nutritional value analysis
• Contaminant studies - Microbiology load, Heavy metal load, – Checking Bio-burden of Herbal raw
materials as well as finished products as per WHO norms, conducting Bioassay of novel drug entity.
• Stability study – In accordance to ICH guidelines employing instruments like HPTLC, HPLC, GC,
Spectrophotometer, etc.
• Institutional - Collaboration with Pharmacy Colleges, Medical & Ayurvedic Institutions for various
basic research projects, F&D and standardization projects, toxicity studies, preclinical and clinical trials.
The Vasu research Centre focuses on the aspects of Ayurvedic and pharmaceutical research,
Phytochemical research, Analytical research and Clinical Research. In the area of clinical research the
main focus is on the drug trials and its clinical implications.
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Moreover, VRC is backed by a well trained and experienced team of researchers which includes
Doctorates, Doctors, Masters and Bachelors degree holders form diverse fields like Ayurvedic pharmacy,
Microbiology, Chemistry, Botany, Phytochemistry, etc.
Moreover, this research centre has associations with various institutes across India. Apart from research
to enhance the skills as well as to introduce students to the aspects of herbal drug development Vasu
research centre provides training to undergraduate and postgraduate students.
In a nut shell, VRC is a centre providing a research platform for herbal based drugs that brings Ayurveda
from Vedas to Vasu.
For more details visit http://www.vasuresearch.com and http://www.vasuhealthcare.com. You can get
in touch with us through email info@vasureach.com and drprateek@vasuresearch.com

Once Upon a Time in Biotechnology…

1900
2001
2005
2008
2010

• Term Genetics introduced as a Scientific discipline.

• RNA interference Demonstrated.

• Human Genome Project completed.

• Francoise Barre-Sinoussi, Luc Montagnler,- They Discovered HIV

• Researchers at the J. Craig Venter Institute create the first synthetic cell.
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Biotechnology in Gujarat: The myth in youth
GSBTM undertakes research work in molecular biology, in areas of genomics, proteomics, bioinformatics etc. It engages young students as JRFs’, Project Assistants. We have interviewed more than
500 students. The experience provides interesting insights about the choices, preferences and the
perceptions.
Amongst the interviewed, almost 98% expressed that they want to work in research. In general there
was no clarity, as to which area of research they want to focus when probed deeper, almost 60% of
them said that they wanted to do research in genetic engineering; few wanted to work in healthcare,
vaccine development, genetics etc. Of the 125 students interviewed recently, 20% were from industries
and who wanted to leave the job and join on such short term temporary assignment. All the individuals
working in industries had average 2-3 job changes. Average time period served in one assignment was
11 months. The reasons for changes included – preference to job closer home, monotonous job not
related with subject, excitement to work in research, higher remuneration etc.
At GSBTM we have been having lot of interaction with young students who are enthusiastic, keen and
hungry - for success, comfort, job, satisfaction, early settlement. They look job as solution and panacea
for it. Since last 7-8 years, this interaction, has lead us to believe that, few myths exist in the minds of
young students and manpower, regarding biotechnology. These are,
•
•
•
•
•
•
•

Research is the only career in biotechnology,
Biotechnology Industries do not offer capacity development and career building options,
Biotechnology Industries offer only low end monotonous jobs,
Biotechnology Industries offer low start,
Biotechnology Industries do not provide opportunities of working in research areas,
Biotechnology Industries do not give freedom to do research but work in specific areas,
Frequent changes in job can lead in finding the right one,

The myths need to be clarified and corrected.
It is fact that Biotechnology is research driven but this is also fact that sector is integrated science. It
takes many fields and skill sets to convert biotech research into product and to deliver it to society and
public. Education, academics, entrepreneurship, regulatory affairs, awareness, journalism,
manufacturing, patent, clinical trials, contact research – there are multitudes of career options. But
students can see as much they are shown and told. This is where role of teachers, professors, lecturers
become important. It is they who must tell about the various options available and their individual
prospects. When made aware about the options the students will develop aptitude and inclination for
the same. It is then that this myth will be cleared.
Other myths are regarding approach of industries about the manpower resources. It is very important
to understand the matter in details from industry’s perspective.
Biotechnology is innovation based sector. It needs quality manpower. It needs multiple skills and
updated knowledge. The manpower is both an input as well as output for the sector. The skilled

4

BT-Chronicle 2012

Biotechnology in Gujarat: The myth in youth
manpower, in education, research, industries and various fields of business, increase the quality and
quantity of output, thereby expanding the sector. The opportunities availed by the manpower provides
experience and exposure, which in turn again develops their skills. The cycle of value addition and its
consequential benefit goes on.
However, the key denominator in this aspect is the commitment, continuation and patience to learn.
There is expectation gap between the employers and the employees. Employees, at their levels of skill
sets - expect personal development, good package, specific working area, exposure to new techniques,
research based work, research freedom, etc. The biotech industry expects its employees to be
trainable, well informed, committed, with multiple skills. Industries have strong culture of work and
responsibility distribution – work bench or assembly line system, wherein specific job is done by people
having specific skill sets. Most of the industries have manufacturing or production as business model.
Hence in majority of biotech based companies, quality control, product quality, quality testing, are
important aspects under which job opportunities are available. Research & technology development,
out licensing, are capital intensive –long gestation models and few companies are into it. Even if in
house research facilities are there, it is confidential, strictly controlled and entrusted to select and
trusted employees. Logically then very few job opportunities are there. A feedback sought from Gujarat
based industries reflected that 24 industries demanded manpower whose breakup was- 12% in
research, 15% in production, 18% in quality control and 65% in marketing. Naturally there is strong
mismatch between what students expect and what industry demands. Probably students or
prospective employees, have to appreciate that industries are work place which are client-consumermarket and business driven. Production, manufacturing, quality control, quality testing, marketing,
research, all are integral part of business. Depending upon the nature of product and operation, every
industry, has strengths in specific area and in which it is good. It is this specific area which one gets
exposure into. It takes career and life time to learn all. Each opportunity and each task is one step
which one must focus and accord importance. Every such experience creates the eligibility and
platform for wider responsibilities. Industries are not universities or research lab, which can be
presumed to cater to academic needs and taste of the employees. In the interest of business and
sustainability, industries accord high importance to human resource and do invest for their development
and growth. Employees have to appreciate this aspect.
Industry runs a business where investment is related with profits and returns. Any investment, which is
not profitable, will not be taken up by industry. Hence, equipment, research, new product, modern
research, new techniques, all are business decision which in turn is related with investment capacity or
long term business planning. Every activity is strategically linked with business operation. Hence
company or industry will not be undertaking new research, unless it is needed as business idea. Industry,
do not have social responsibility of developing human resources but for their own need, they may take
proactive action. Employees have to appreciate this aspect.
Industries run a business with financial wisdom where every penny invested in machine and man is
counted and evaluated. Industries pay and even overpay for experience, skills and worthiness
(depending upon the demand-supply situation). Industries underpay for inexperience and poor skills.

5
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The remuneration or salary package is function of skills and capabilities which in turn is a function of
time and experience. It is like evolution where change is slow and gradual, abrupt changes are only
mutations and are rare. Similarly everyone starts at different but at basic level of pay package (specific
to entry level or nature of job). It increases gradually, steadily and even with leaps, at times, but not in
conformity vis-a vis other sectors. Hence every sector and within it the specific sub areas and niche jobs
have vastly different pay structure. Expecting similar package despite these functional and characteristic
differences is unrealistic. An appreciation in this aspect will go a long way in clearing this myth.
Industries retain and nurture worthy manpower and are infamous to sieve out which is otherwise.
Industries are into business for making money. They face strong competition, in terms of similar
products, technology, market, information, manpower etc. Industries watch and monitor the
manpower for their potential, skills, keenness to learn, passion to work and above all for loyalty. Any
loss of manpower has inbuilt danger of passing on of information to competitors. It is not the fear of
losing manpower but it is a bigger risk gain by competitors. More often, it is against the risk of such
eventuality that industries do not share key information, critical tasks, and specific responsibility, to
newly employed people. Industries watch and look for loyalty towards organization as precious virtue.
Pay rise, benefits, and flow to those whom it finds trustworthy.
More often it is the business policy, contractual obligations or strict quality standards ( needed in
manufacturing, exports etc.) due to which newly engaged manpower is not given or involved in higher
responsibility or specific areas, specific tasks. This leads to widespread opinion that industry is
providing monotonous, low end, low technical assignments, that It is not developing skills or
capabilities of the employees. This invariably leads to latest trend of frequent job changes, leading to
lack of specialization or not developing convincing credentials and any skill sets.
It is important to understand the sector and the sector requirement. It is important to develop deep
awareness about the biotech sector, opportunities at different levels and areas, existing potential and
future growth. It is important to develop relevant skills which increase employability. It is important to
understand that experience, time, commitment and passion are the key enablers which can position us
in any job or industry. It is important that young students appreciate these issues and prepare
themselves accordingly. It will be good for this young budding manpower. It will be good for the Biotech
industries.

Akshay Kumar Saxena, IFS
Mission Director,
GSBTM

6

BT-Chronicle 2012

Bio Entrepreneur –
Samved Biotech
Biotechnology today rules various industries including;
food, health and agriculture industries. The sector is also
budding fast in the vibrant state Gujarat. Contributing to
the field of Biotechnology in the entrepreneur friendly
state; Mr. Deepak Vashisth has established his company
named Samved Biotech. He is developing the company as
a Director. This enterprising person is a post graduate in
Biotechnology from Rajasthan Technical University and a
post graduate diploma in intellectual property rights. He
initiated his career at GSBTM and later on acquired
experience in the area of genomics at Xcelris. Further, he promoted Sequencher Private Ltd. and
headed as a director in operations division.
In December 2010, his inclination towards Biotechnology and support from parents led him sow the
seeds of Samved Biotech as premier organization in the bailiwick of Biotechnology along with Mr.
Mayank Sharma.
Today Samved Biotech is a growing company specialized in Products and Services in the area of
Biotechnology, Molecular Biology, Animal Biology, Medical Genetics, Agri Genomics, Environment
Sciences, Evolutionary Biology, Pharmacogenomics and Personalized Genomics having direct
association with premier universities and collaborations with multinational companies in South Korea,
Malaysia, Australia etc. Vision of this company is to be the leading Products and Services provider of
integrated solutions that advance the understanding of Scientific Research in the area of
Biotechnology & Pharmacology. This company is specialized in development of products such as
diagnostic kits, plastic wares and it also provides DNA sequencing services, microbial identification,
gene expression, genotyping, biologic testing, nucleic acid testing and Bio-repository for various
biological samples. Moreover, the company also deals in the area of proteomics with an aim to study
the protein structure via protein mapping, peptide prediction, protein sequencing, etc. Apart from
providing services and developing products Samved Biotech provides training to high caliber business
professionals intending to work in the area of Biotechnology. Company has now annual turnover of
1.75 million in the fiscal year 2011 and a team 20 members expertise in different fields which is
growing at faster pace due to overwhelming response of clients and associates. Company’s clientele
list includes DRDO, AFMC Pune, ICAR, ICMR, CSIR and central universities and various private
industries like Evolva Biotech, Biomap Pvt. Ltd., ITC, Syngene etc.
Since inception of his company he has received several awards which include “Young Entrepreneur
Award” in 2010 from Student’s welfare society. He has been conferred with Early bird achievement
award in 2011 from GBSS, Jaipur.

7
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Bio Business –
Sun Agrigenetics

Sun Agrigenetics is a commercial tissue culture and R&D laboratory supplying micro propagated plants
using the plant tissue culture techniques. This company was established in 1999 and it has been the first
company to be accredited both by NCSTCP, National Certification System for Tissue Culture Raised
Plants (the certification agency that certifies tissue culture raised propagules up to laboratory level and
regulates the genetic fidelity as described) as well as having an R & D recognition by the Department of
Scientific and Industrial Research (DSIR), Govt. of India.
The company has well experienced individuals in the area of Biotechnology, Agronomy, extension
services and nursery management. It explores different techniques of culturing plants such as micro
propagation, anther culture, cell and protoplast culture. Its clientele belongs to all classes of society
such as floriculture nurseries, farmers, cooperative societies, institutional buyers, agriculture
universities, researchers and also hobbyists.
The company was founded in 1999 by Dr Prashant Bhatt and Dr Daksha Bhatt, both technoentrepreneurs with over 35 years of experience in plant tissue culture field.
Their facility includes a 6000sq. ft. of tissue culture laboratory housing 4 environmentally controlled
growth rooms, 30 laminar workstations each having natural illumination for excellent growth of invitro
cultures over and above a fully functional and well equipped microbiology and molecular biology lab. Its
hardening facility includes 60,000 sq. ft. of green house and 70,000 sq. ft. of shade nursery equipped
with micro irrigation.
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Sun Agrigenetics
It has defined a niche for itself, continuously innovating and bringing to market a variety of new tissue
culture plants over and above several varieties of banana. Some examples of its “firsts” are Tindora,
Parwal, Lemon, Fig, Sweet potato, etc. Apart from this range of micropropagated plants, it provides
seedling plugs Speedy DharuTM, which are fast growing plant seedlings, produced by a unique plug
technology refined to beat the conventional plant seedlings. One of its latest innovations is Sunrich
Organic manure, which is produced by recycling of banana farm waste. This manure is fortified with
Trichodermaviridae and Paciliomycesliliance giving bio-control properties against fungal and nematode
disease. The company also formulates specific plant growth regulators based on cytokinins, auxins,
growth retardants singly or in combination with necessary nutrients.

9
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Sun Agrigenetics
Besides, production of tissue culture plants, the company offers services in horticultural consultancy,
such as solutions for production of fruit crops in highly saline soils using ‘Salt Resistant Banana’,
exclusively supplied by Sun Agrigenetics.
Sun Agrigenetics is actively collaborating with Universities and academia to perform agribiotech
research for the post graduate and doctoral students. It involves designing of protocols for
micropropagation, preparation of pure lines for breeding and develop stress resistant plants using in
vitro somatic cell genetics technique and many more.
Date Palm plants which are presently being imported into India from different countries will be
produced by Sun Agrigenetics by utilization of in vitro propagation technique. The financial backing has
been obtained from DBT, via the SBIRI scheme and transfer of technology from a foreign collaborator.
Furthermore, the company is also developing the technology to micro propagate Red Sanders, which is
on verge of extinction due to changes in habitat and illegal felling and smuggling of timber from India.
These developments will also include analysis of genetic fidelity by molecular techniques such as AFLP,
RFLP and microsatellites. Sun Agrigenetics has adopted holistic approach for establishing strong base in
the area of agriculture biotechnology including research, scale up, production, marketing and
networking with stakeholders.
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Bio Academia –
Mehsana Urban Institute of Biosciences – Ganpat University

Mehsana Urban Institute of Biosciences established in 2006, is contributing to the field of
Biotechnology by developing trained human resources. The institute offers M. Sc. Programme
approved by Ganpat University, which is ultimately approved by Education department of state of
Gujarat and University Grants Commission. The admission to this institute is done on Merit base/ if
required Entrance test are conducted. The Institute is running six post graduate programmes viz. M.
Sc. in Biotechnology, M. Sc. in Microbiology and M.Sc. in Bioinformatics , M.Sc. Biochemistry, M.Sc.
Geophysics and M.Sc. Mathematics and in take capacity for this programmes are 60 seats for each and
in Geophysics programme intake capacity is 30 seats. The M.Sc programme is spanned over two years
which includes the academics along with dissertation/project work. Moreover, training in
communication skills is also provided to the students which might help in their future.
205 students have passed out with a postgraduate degree in Masters in Biotechnology, 162 in
Microbiology and 37 students in Bioinformatics. Furthermore, 20 % of the students have opted for
academics. Furthermore, the Training and Placement cell of the University assists the
future Biotechnologist in finding the suitable companies for their assignments. The project work
included in fourth semester provides practical learning opportunities for application in current
research areas of biological science.
The campus is well facilitated with wi-fi connectivity and other facilities which are required for a post
graduate organization. The Biotechnology course comprises the aspects related to the area of
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Biological Sciences. Each course introduces to the fundamental aspects of the Biotechnology such as
Molecular biology, Bioinformatics, Plant, Animal and Medical Biotechnology.
Moreover, in Microbiology, Bioinformatics and Biochemistry programme, Cell and Molecular Biology,
Genetics, Bioprocess and Biochemical Engineering, Biostatistics and computer Application,
Bioinformatics, Plant, Animal and Medical Biotechnology subjects are being taught.

The Bioinformatics programme has been designed with a purpose to provide an exposure to the student
to the basics of the Bioinformatics, including database management, and application of Bioinformatics in
future.
Infrastructure Facility
The institute has 10 well developed laboratories for the M.Sc. and specialized areas such laminar air flow
room and incubation room for plant tissue culture facility. All the labs have been installed with basic
instrumental facility. In addition to these, the institute is well equipped with sophisticated instruments
such as UV- Visible spectrophotometer, Inverted microscope, PCR Thermal cycler, High speed
refrigerated centrifuge and digital balance, etc.
Computer facility
The computer cum bioinformatics laboratory is developed with computers having latest configuration.

12
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Mehsana Urban Institute of Biosciences – Ganpat University
Library
The library of this institute is enriched with nearly 1423 books, more than 400 e- books and 100 CD
ROM available. The institute has also subscribed for 19 Scientific National and International journals
belonging to various areas of biological sciences.
In a nutshell, it encourages the students to pursue their education in the area of Biotechnology with a
mission to meet the education needs of the youth in the areas of professional studies and provide
state-of-the-art learning opportunities along with inculcation of values of commitment and
uprightness.
Faculties of the Department

Name

Designation

Area of Interest

Dean,Faculty of Science & ( I/C Head )

Biochemistry, Molecular Biology, R-DNA
Technology, Enzymology, Plant and Animal
Biotechnology and Microbial Biotechnology

bharat.patel@ganpatuniversity.ac.in and
principal.mubiob@ganpatuniversity.ac.in

Dr. B.N Patel

Assistant Professor in Botany
ritesh.vaidya@ganpatuniversity.ac.in

Dr. R. P. Vaidya

CSIR-UGC NET Qualified, Assistant
Professor in Microbiology
jagdish.patel@ganpatuniversity.ac.in

Plant Biotechnology, Plant Reproductive
Biology, Plant Biodiversity and
Conservation, Angiosperm Taxonomy, Cell
Biology, Animal Biotechnology,
Pharmacognosy, Phytochemistry and Post
harvest Technology.
Environmental Microbiology,Molecular
Biology,Agricultural Microbiology,
Industrial Microbiology

Mr. J. P. Patel
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Assistant Professor in Biotechnology
priti.patel@ganpatuniversity.ac.in

Medical Biotechnology, Environmental
Biotechnology, Enzymology, Molecular
genetics

Mrs. P. H. Patel

Adhoc Lecturer in Bioinformatics
nvr01@ganpatuniversity.ac.in

Genomics, Proteomics, Sequence Analysis,
Web designing, Data Mining, Database
,designing, Computational Biology

Mr. Nehal Rami

vk01@ganpatuniversity.ac.in

Cell biology, Biochemistry, Medicinal
chemistry, Enzymology, Animal
Biotechnology, r-DNA technology,
Biostatistics.

Adhoc Assistant Professor in
Microbiology

Microbiology , Fermentation technology,
Phamaceutical Microbiology

Adhoc Lecturer in Biotechnology

Mr. Devang K. Vyas

naresh.patel@ganpatuniversity.ac.in

Mr. Naresh Patel

CSIR-UGC NET Qualified,
Ph.D(pursuing), Adhoc Lecturer in
Biotechnology
ksm01@ganpatuniversity.ac.in
Mr. Kavit Mehta

14

Major subject Biotechnology: sub area of
interest: molecular biology, Plant tissue
culture, pharmaceutical biotechnology,
fermentation technology

Adhoc Lecturer in Biotechnology
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Major Subject: Biotechnology;
Sub area of subject: Immunology, Plant
biotechnology, Environment
biotechnology , cancer, biochemistry

Mrs. Mital Patel

Adhoc Assistant Professor in
Biotechnology

Plant Biotechnology , Biochemistry

hmp01@ganpatuniversity.ac.in

Mrs. Hemangini
Patel

Once Upon a Time in Biotechnology…..

1927

• Heman Muller discovered that radiation causes defect in
chromosomes.

1975

• Georges Kohler and Cesar Milstein develop the technology to
produce monoclonal antibodies.

1983

• Polymerase chain reaction technique conceived.

2002

• Genetic regulation of ' organ development and programmed cell
death.

2008

• Harald zur Hausen discovered Human Papilloma Virus causing
Cervical Cancer.
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BT Spotlight
10-Months Intensive custom-tailored Biotechnopreneur™Programme

Government of India, while appreciating the necessity of developing entrepreneurship in science
and technology matters; the Department of Science & Technology has formulated a National Science
& Technology Entrepreneurship Development Board [NSTEDB]. Entrepreneurship Development
Institute of India and Centre of Entrepreneurship Development are similar initiatives of Central
Government and State Government in the same aspect. In The collaboration with the NSTEDB,
GSBTM had launched a structured 320-contact hours programme ‘Biotechnopreneur™Programme’ custom-tailored to suit each of the 20-25 candidates aspiring at Biotechnopreneurship.
Biotechnopreneur™Programme
The word Biotechnopreneur as well as Biotechnopreneur Programme are the Intellectual Properties
of the State Govt. of Gujarat (through GSBTM) – an expression of the resolve of the State Govt. to
promote entrepreneurship in Biotechnology and realize better economic development for the
nation.
Biotechnopreneur™programme is a 10-month custom-tailored intensive course conducted in three
phases:
1. Opportunity identification – In this phase, the incubatees were given basic understanding in
various aspects of Technopreneurship inclusive of Basic Technology Transfer, Intellectual
Property Rights, writing Business Plans, etc.
2. Grounding of the Biotechnopreneurial venture – During this phase, the incubatees have
advanced sessions on Technology intensive business management in addition to scouting
technologies-on-offer from research organizations as well as commercial firms & carrying due
diligence of the shortlisted technologies.
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3. Project Execution – The incubatees, during this phase, under the active consultation of
mentor(s) assigned further shortlist amongst the technological entrepreneurial options, and
eventually select the project, on the basis of Techno-Economic Viability as against an analysis of
their own strengths or Business Advantage(s).
At different stages of the Programme, the incubatees had regular sessions for field visits, industrial
visits, interactions with successful entrepreneurs, industry persons, entrepreneurial psychometric
analyses, Group Discussions, etc. The objective of the Biotechnopreneur Programme was to orient a
wanting-to-be Biotechnopreneur to the nuances of a Biotechnopreneurial venture, thus, attempting
to reduce the rate of failures of the technopreneurial ventures; as also prime them with varied
facets like the Legal & Regulatory Regimes, Technology Management, etc.
Thus, the incubatees over the rigorous Programme not only learned various nuances of a
Biotechnopreneurial business but also selected a project of best Business Advantage & technological
feasibility to them.
The program consisted of 160 man-hours of lecture and classroom study at EDI, Gandhinagar. It also
included special one day session on “A journey of Biotech entrepreneur”. The program included 320
hours on mentoring on technology project identified by candidates. Around 15 experts addressed
the participants on various aspects. 7-8 mentors having expertize in the areas, helped and guided
the participants in developing business plan. Dr. Subodh Adesara, Shri Padmin Buch, Dr Anand
Bhadalkar, Dr D. L. Pandya, Mrs. Shreya Damani, Mr Leo Mavely, Shri D.M Parikh, Mrs Anasuya Lahiri
Bhadalkar were the key mentors.
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Glimpse of the Biotechnopreneur™Programme Award Function

Team of the Biotechnopreneur™Programme

Punit Popat receiving 1st Prize

Ankit Patel receiving 2nd prize

Nirav Patel and Hardik Patel receiving 3rd prize

Additional Chief Secretary, DST addressing Invited Forum
gathering
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Feedback:
The first batch (2011-12) saw registration of a total of 17 participants of which, 13 are all set to
complete the program, shortly. They are currently working actively towards techno-economiccommercial report on a technology-based entrepreneurial project of their choice, under the
guidance of assigned mentor(s).
Towards the tangible gains, where the programme hopes to see newer 5-6 companies spinning off in
short future; towards the intangible gains, the incubatees find themselves geared up to plunge into
the competitive world with greater understanding (both technological as well as markets related)
and confidence…!!
Outcome
The outcome of the Programme has been as follows:
• Out of a total of 19 participants, 5 candidates dropped off due to personal or professional
reasons; while 14 people completed the program and submitted their Techno-Economic
Commercial Reports on different product like Collagen based biomaterials, banana tissue
culture, extraction of stevia, biogas unit, service model in medical service field, enzyme
production, disposable tubes, community biogas unit etc.
• Total 5 participants have already formed their company and initiated the activities related to
running the enterprise.
• To encourage the course participant, FMC, has instituted special award of Rs. 1.0 lac for best 3
projects. Eight applicants with their 7 projects applied for Special Award for Innovative
Technological Project. The proposal of these participants was evaluated by expert committee
comprising of representative from EDI, FMC, and other expert.
Committee finally
recommended 3 proposals for special award of Rs. 1.0 lac each. The award program was held on
6th July, 2012.
The program was held at St Laurn, Ahmedabad. Shri Ravi Saxena, IAS, Additional Chief Secretary,
Department of Science & Technology, Government of Gujarat, was the chief guest. Dr. Renu
Swaroop, Senior Advisor, Department of Biotechnology (DBT), Government of India, was the guest of
honour. Other dignitaries included Shri Padmin Buch, MD, GETCO, Dr Subodh Adesara, Advisor
Foundation of MSME Cluster(FMC), Shri Mihir Joshi, MD, Gujarat venture Finance Limited ( GVFL),
Shri S. B. Sareen, Senior faculty Entrepreneurship institute of India, Gandhinagar, Akshay K. Saxena,
IFS, Mission Director. The program was attended by new start-ups, entrepreneurs, researchers and
academicians. In the program, the participants and mentors shared their experience and provided
feedback. Every one appreciated the efforts and initiative made by GSBTM and hoped that this
would be strengthened. As a result of the program, following participants have formed new
companies:
Anurag Zaveri –Adzymes biotech Ltd, Punit Popat – Shubham Life Science pvt ltd, Hardik & Niraj
Patel – Bharat Agri Bioscience Pvt Ltd, Anand Patel – C. K. Enterprise, Ankit Patel – under
registration.
Special Award for Innovative Technological Project was also given to selected teams. The award
included a cash prize of Rs.1.0 lac. The awards were given by Shri Ravi Saxena, ACS DST Govt of
Gujarat, Dr. Renu Swaroop, Advisor DBT GoI and MD, GSBTM.
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Techno Advances in HealthcareBionic Eye
Globally, 1.5 million people suffer from retinitis pigmentosa (RP), the leading cause of inherited
blindness and 700,000 people are diagnosed with AMD, with 10 percent becoming legally blind. Agerelated Macular Degeneration (AMD) is the major cause of the vision loss in people over age 65, and this
issue is becoming more critical as the population ages. Macular degeneration is a genetically related
disease in which cones in macular region degenerate and leads to the loss of central vision but
peripheral retina is spared. Another hereditary genetic disease is Retinitis Pigmentosa where, peripheral
rods degenerate but foveal region is spared. It gradually progresses towards the centre of the eye
resulting in tunnel vision. However, it's been found that neither of these retinal diseases affects the
ganglion cells or the optic nerve. This means that if scientists can develop artificial cones and rods,
information could still be sent to the brain for interpretation. Linking electronics to biotechnology, the
scientists have come up with a solution where these two retinal degenerative diseases can be cured
using a visual prosthesis called Bionic eye.
Bionic Eye
Bionics has already opened the door for replacing lenses and corneas and is focusing on understanding
how to engineer a new eye for those who have a retinal disease, which would enable 10 million people
to regain a sense of sight. The idea for sending an electric current to the nerve ganglia behind the retina
started in 1988 when a blind person demonstrated that he could see points of light by the ARCC
(Artificial Retina Component Chip). Mr. Gregg Suaning, a biomedical engineer at the University of
Newcastle, designed the bionic eye model and tested it on sheep.
The main principle of bionic eye is to directly stimulate the layer underneath the dead photoreceptor
using a system that consists of a tiny video camera mounted on transparent “virtual reality“ style
goggles. There’s also a wallet size computer processor, a solar powered battery implanted in the iris and
a light-sensing chip implanted in the retina. The chip is a size of half a rice grain—3 millimeters—and
allows users to perceive 10 degrees of visual field at a time. One design includes an orchard of pillars:
one side of each pillar is a light-sensing pixel and the other side is a cell stimulating electrode. Pillar
density dictates image resolution.
Working of the system
The system works in the following pattern. Firstly, light from the object enters the video camera. The
video camera then sends the image of the object to the wallet size computer for complex processing.
The processor then wirelessly sends the image of the object to an infrared LED-LCD screen mounted on
the goggles. The transparent goggles reflect an infrared image into the eye and onto the retinal chip.
Just as a person with normal vision cannot see the infrared signal coming out of a TV remote control,
this infrared image is also invisible to normal photoreceptors. But, for those sporting retinal implants,
the infrared object electrically stimulates the implant’s array of photodiodes. The electrodes stimulate
the remaining retinal nerves; allow a signal to be passed along the optic nerve to the brain. What makes
this unique is that all functions of the retina are integrated into the chip. It has 1,500 light-sensing
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diodes and small electrodes that stimulate the overlying nerves to create a pixilated image. In the brain,
patterns of light and dark spots are perceived which give a basic level of vision to the patient, who is
able to be more mobile and independent as a result.
A wireless microprocessor and battery pack worn on the belt powers the entire device. Thus, image
amplification and other processing occur in the hardware, outside the eye.
Advantage of bionic eye is that there are no batteries implanted within body, no complicated surgical
process, power requirement is 1/4 of mill watt, and the most importantly, the implant bypasses the
diseased cells in the retina and stimulates the remaining viable cells.
Despite of the above advantages, the bionic eye has certain drawbacks like loss of photoreceptive layer
over the region of the implant due to deprival of oxygen and nutrient supply to the underlying cells,
occasionally other axons get excited leading unwanted perception of large blur, extra circuitry required
for downstream electrical input, silicon has not been successful to date, and its use continues to suffer
from problems of deterioration of the chip, contamination of the eye and atrophy of the retina.
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Recently, on 22nd March 2012, Professor MacLaren and Tim Jackson, a consultant retinal surgeon at
King’s College Hospital, implanted bionic eye to two British men, Chris James, who has been blind since
20 years and Robin Miller, who was registered blind since the age of 16, can see outline of objects after
miraculous eight hour operation.
Second Sight Medical of Sylmar, California has received European approval for its bionic eye system and
commercializing it under the name Argus II.

BT Cartoon
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Teachers Training on “ Genomics Proteomics and Bioinforamtics tools for plant improvement
It has been observed that a skilled faculty with knowledgeable and intelligent perspective of learning
new can contribute a lot to students. To promote this GSBTM in collaboration with Junagadh
Agricultural University had organized a Teachers training on "Genomics, Proteomics and
Bioinformatics tools for Plant Improvement". This training mainly focused on providing teachers
training pertaining to the area of Molecular Biology techniques. This training was organized on 12th
March – 19th March, 2012. 25 faculties form different universities across Gujarat participated in this
event. The event was concluded successfully.
Seven lectures pertaining to the area of Biotechnology were conducted. Isolation, Purification and
Quantification of Plant Genomic DNA, Random Amplified Polymorphic DNA analysis, Inter Simple
Sequence Repeats (ISSR) analysis, Amplified Fragment Length Polymorphism (AFLP), Gel Elution, T/A
cloning of PCR fragment, Development of SCAR marker, Prokaryotic identification through 16 S rDNA.
Bioinformatics: 16S & 18S rRNA sequence annotation through bioinformatics tools, Estimation of
Proteins through HPLC, hands on training in Advance equipments of Biotechnological research such
as Scanning Electron Microscope Micromanipulator Capillary Electrophoresis, Multimode Reader,
Ultra Performance Liquid Chromatography (UPLC) Tandem Quadrupole Detector¬Mass
Spectrophotometer (TQD¬MS) 2, Dimension HPLC Flow Cytometer, Micro size particle analyzer, Next
generation sequencing techniques were taught to the faculty members.

A Mammalian Cell Culture Workshop at PERD centre
Taking into consideration the needs of the practical knowledge a Mammalian cell culture workshop
was organized at PERD center to provide a strong foundation in the principles and techniques of cell
culture. The workshop was organized from 18th June to 22nd June. Hands-on training was provided
to the Participants.
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GCRI, US firm join war on cancer (Courtesy: Economic Times)
Ahmedabad: The Gujarat Cancer and Research Institute (GCRI) will collaborate with a US-based firm to
undertake research program in the field of cancer biology and immunology. Dr Raj Puri, director, FDA,
Center for Biologics Evaluation and Research, USA, had said that they are collaborating with GCRI and
would oversee the regulation of tumor vaccines, immunotherapy, cellular and gene therapy, tissue
engineering, and xeno-transplantation products and development of policies and guidance documents
in these cutting edge areas of medical research. Also, Society for Immunotherapy of Cancer will act
jointly with GCRI and look into the development of immune therapy here in Gujarat. Dr Puri was in
Ahmedabad as the second part of celebrations of Hospital Day by Gujarat Cancer Society and GCRI. The
event saw oration lectures by three prominent speakers about cancer and new advances to beat the
dreaded disease.
Gujarat Central University finds microscopic solution for colossal e-waste problem (Courtesy: Times of
India)

A five-year research at the Central University of Gujarat (CUG) has zeroed in on a special group of
microbes — mainly bacteria, fungi and actinomycetes — that not only munch on these deadly wastes
but also turn the land useful by a process of bio-cleansing. These heavy metals are present in electronic
wastes at municipal landfill sites and in toxic industrial sludge. These could be bacteria like bacillus,
streptococci, salmonella, Escherichia coli, pseudomonas, and micrococcus. Then there are fungi like
Aspergillus, Mucor, Penicillium, Rhizopus — microbes that are commonly found around us.
Moreover, at CUG a research has also detected threat to Tomatoes and okra crops by a new species of
virus Leaf curl virus.
HBL to launch six animal vaccines for large animals (Courtesy: Business Standard)
Ahmedabad-based Hester Biosciences Limited (HBL) will commercially launch as many as half a dozen
vaccines for large animals within six months. The production of these vaccines will be done in the
company's manufacturing plant in Kadi block of Mehsana district. The BSE-listed company has obtained
the technology to manufacture the vaccines, by signing a technology transfer agreement with Indian
Veterinary Research Institute (IVRI). Emerging animal diseases have always been a threat which needs to
be addressed. Hester will be launching commercially, in next six months, vaccines for common diseases
found in Indian cattle and sheep. This would include a vaccine for Peste des petits ruminants (PPR),
which will be part of the national disease eradication program. They have acquired technology for
manufacturing from IVRI and would be marketing the vaccines for different countries. The diseases for
which HBL would be manufacturing vaccine includes PPR a highly contagious and infectious viral disease
of domestic and wild small ruminants, goat pox, sheep pox, Theileria, Haemorrhagic septicaemia (HS),
Black quarter (BQ), Brucella. HBL's projected production of vaccine for PPR, goat pox, sheep pox, HS, BQ,
is 20 million units per annum, while for Theileria and Brucella vaccines its projection was two million
units each per annum.
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Concord Biotech Plans overseas Foray, to Invest $20 Million (Courtesy: Economic times)
Ahmedabad based Concord Biotech will invest $20 million in setting up a fermentation facility abroad.
Nova IVI fertility enters into an MoU with Gujarat University
With a view to further explore ways to increase its research capabilities to develop new technologies
and methods for infertility treatment, Nova IVI fertility recently entered into a memorandum of
understanding (MoU) with the Gujarat University. Under the agreement, selected students from the
university will be given a chance to undergo hands on training in the company’s research laboratories.
Moreover, this training can offer them various opportunities.
Intas Pharma merges all its subsidiaries
(Courtesy: Times of India)

Intas Pharma plans to merge its subsidiaries Intas Biopharmaceuticals and Astron Clinical Research
Organization for future development of company.
Market Growth rise upto 10% in India for the Vitamin D3 products (Courtesy: Economic Times)
Dishman Pharmaceuticals and Fermenta Biotech, two of the four major companies in the world that
produce vitamin D3, will augment their capacities to meet the growing demand for the health
supplement. Since due to less exposure to sunlight many people suffer from Vitamin D3 deficiency as a
result of it many Active Pharmaceutical Ingredient makers see an opportunity in this segment.
Ahemdabad based Dishman will ramp up its Netherlands facility to over 15 tons and Mumbai based
Fermenta Biotech will take its total production to over 9 tons per year once its Dahej facility gets
operational.
City based Unimark alters it product line for production of antibiotic (Courtesy: Business Standard)
City based is planning to alter its product pipeline from production of anti-hypertension and anti–
cholesterol drug for production of Active Pharmaceutical ingredient (API) of a widely selling antibiotic
amoxicillin through the biocatalysis process. The company has decided to focus on developing the API
for amoxycillin, a widely used antibiotic through the biocatalysis process. The biocatalysis technology, a
greener, cleaner and more economical way to manufacturing and it reduces production cost. As DSM is
the only international company producing amoxycillin biologically.
GSBTM receives Biotech Incubator support from BIRAP, DBT
In the view of the fact that DBT is establishing a National Grid of Biotech incubator in the country, it has
conceptualized the scheme of providing financial support to develop biotechnology incubators.
The proposal submitted by GSBTM was shortlisted and GSBTM was invited for making presentation. The
proposal was scrutinized at different stages i.e. by site visit of the BIRAP (DBT) team and many other
procedures. Initially, the project has been approved for ` 6 crores.
The incubator is in its developmental stages.
SBIRI approves projects in Gujarat
Small Business and Research Initiative (SBIRI) scheme has been initiated by DBT to assist public private
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partnership as well as small business setups pertaining to the area of Biotechnology.
Jupiter Biosciences in collaboration with M.S University Baroda has got an approval for the project on
development, optimization and characterization of ligand (RGD peptides) targeted nano constructs
encapsulating anticancer chemotherapeutic agents for effective treatment of lung cancer (Gemcitabine)
and stabilization of lyophilized or spray dried formulation for direct local delivery or by injection through
systemic circulation. Moreover, Sun Agrigenetics located in Gujarat has also received approval for two
projects titled Development of Commercial scale micropropagation technology for elite date palm and
development of commercial scale micropropagation technology for elite red sandalwood in India.
IIAR has received approval for 16 projects sanctioned for the year 2011 – 2012
IIAR has received approval for 16 projects from ICMR, DBT and DST. The approved projects are in areas
of research under knowledgeable scientists Dr. Sunil Singh in the area of Plant Cell and Molecular
Biology, Dr. Anju Pappachan in the field of Bioinformatics and structural biology, Dr Rajesh Singh, Dr.
Chandramani Pathak and Dr. A.K Tiwari in the area of Cell biology, Dr. Reena Rajput in the field of
Human health and disease and a new field for exploration recently approved is Ecology and
Environment Biotechnology under Dr. Kailash Paliwal .
PERD Receives BIRAC Approval
As a part of its industrial service division, B. V. Patel PERD center has established incubator facility to
help ‘startup companies’ to have proof of their concept and scale it up to the level of
commercialization. PERD centre has 250 sq. meter ready to move space and helped four startups in the
past to take their proof of concept to the market.
To strengthen this facility DBT-BIRAC has recently sanctioned a grant of ` 450 lakhs to PERD Centre, with
which PERD is coming up with its specialized facility for bioincubator, which will have individualized
clean rooms with biosafety level three facilities along with state of art equipment like FACs,2-D
electrophoresis, fermentor etc. Incubator at PERD Centre has added advantage of its research ambience,
access to its state of art infrastructure, and other facilities like library, meeting rooms, auditorium and
seminar rooms, benefit of PERD’s network of personnel with scientific excellence and venture capitalists
network.
Lupin to launch Oncology Biosimilar in India before US and EU (Courtesy: Economic Times)
Lupin Pharma that is preparing to launch its first oncology biosimilar, will first launch it in India and
other developing countries before the product hits the US and European countries.
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PhyloMode stands for Phylogenetic Modeling that makes use of multivariate statistics and modeling
techniques for global analyses of phylogeny.
It is developed as a supplement to the following article: Rudi, K., Zimonja, M. and Næs, T. 2005.
Alignment independent bi‐linear multivariate modeling (AIBIMM) for global analyses of phylogeny.
It is based on Alignment‐ independent bilinear multivariate modeling (AIBIMM).The first step of
modeling is to transform DNA sequence into DNA n‐mer frequencies. The n‐ mer frequency are obtained
by sliding a window of size n (i.e. n nucleotides).
Following snapshots represent the variability analysis of 16s
Actinobacteria and archaeal species.

rRNA sequence of proteobacteria,

Figure 1: Represents the main window of Phylomode
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Figure 2: Sequences are imported in Fasta format and select all option in task option is clicked to analyse all sequences

Figure 3: 5mers is selected for variation analysis
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Figure 4: Results are obtained as Multimer table

Figure 5: PCA analysis was done
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Figure 6: Sequences are separated based on similarities and differences between DNA sequences

Figure 7: The cluster tree analysis option is selected for the study. Cluster can be exported as .tre file and phylogenetic
tree was visualized by MEGA 5.05.
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Figure 8: It represents the cluster tree showing analysis on variability
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1. The distance between two successive nitrogenous base pairs is
a. 34 Å
b. 36 Å
c. 20 Å
d. 3.4 Å
2. The ratio of DNA to protein in chromosome is
a. 2:1
b. 1:2
c. 4:1
d. 1:1
3. Native GFP emits green light and is excited by
a. UV Light
b. Yellow Light
c. Blue light
d. Red Light
4. A C-terminal KDEL motif will most often ensure
a. The protein to be folded by HSC70
b. The protein to be degraded by the polyubiquitine pathway
c. ER-retention of the protein
d. secretion of the protein
5. mRNA usually is being extracted using
a. a polyT resin
b. RNase P
c. a polyA resin
d. an rRNA trap
6. The E-value in a BLAST search measures
a. the probability that the search result is non-random
b. the significance of the search result
c. The probability that the search result
d. The significance of local alignment
7. There are homologs, orthologs, paralogs and xenologs. What is an ortholog?
a. A gene which came into being by a gene duplication event
b. A gene which has been laterally transferred to the offspring via the germ line
c. A gene which evolved from its sister gene in another organism by speciation
d. A gene which was transferred from another organism
8. In genetic engineering, a chimera is
a. an enzyme that links DNA molecules
b. a plasmid that contains foreign DNA
c. a virus that infects bacteria
d. a fungi
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9. In N-linked glycosylation, the oligosaccharide chain is attached to protein by
a. Aspargine
b. Arginine
c. Serine
d. Threonine
10. The lipopolysaccharides present in bacterial cell wall has lipid A which is connected to
a. O-polysaccharide
b. core polysacchatide
c. both with O-polysaccharide and core polysaccharide
d. rhamnose-mannose disaccharide
11. Agarose gel electrophoresis and pulsed field gel electrophoresis may be used to resolve
respectively
a. 2000 kb and 20kb DNA
b. 1000 kb and l0kb DNA
c. 20 kb and 2000 kb DNA
d. 10 kb and 1000 kb DNA
12. In Counter immunoelectrophoresis,
a. electrophoresis will drive the antibody and antigen parallel to each other
b. electrophoresis will drive the antibody and antigen toward each other
c. the antibody will migrate towards anode
d. the antibody will migrate towards cathode
13. What was the first eukaryotic chromosome to be sequenced?
a. Yeast chromosome III
b. Yeast chromosome XI
c. Arabidopsis chromosome IV
d. None of these
14. The approach (s), which is/are currently followed to produce human monoclonal antibodies,
is/are known as
a. Transformation of antigen specific B lymphocytes
b. Hybridization of 6-thioguanine – resistant human plasmacytoma with immune human
lymphocytes
c. Combination of EBV and Hybridoma techniques
d. All of these
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http://www.viprbrc.org
The Virus Pathogen Database and Analysis Resource (ViPR) is
an integrative and comprehensive publicly available database
and analysis resource to search, analyze, visualize, save and
share data for viral pathogens in the U.S. National Institute of
Allergy and Infectious Diseases (NIAID) Category A-C Priority
Pathogen lists for biodefense research, and other viral
pathogens causing emerging/reemerging infectious diseases.
ViPR is one of the five Bioinformatics Resource Centers (BRC)
funded by NIAID, a component of the National Institutes of
Health (NIH), which is an agency of the United States
Department of Health and Human Services. The ViPR
database includes genomes from these viral families:
Arenaviridae, Bunyaviridae, Caliciviridae, Coronaviridae,
Filoviridae,
Flaviviridae,
Hepeviridae,
Herpesviridae,
Paramyxoviridae, Picornaviridae, Poxviridae, Reoviridae,
Rhabdoviridae, and Togaviridae
http://www.geneontology.org
The Gene Ontology project is a major bioinformatics initiative
with the aim of standardizing the representation of gene and
gene product attributes across species and databases. The
project provides a controlled vocabulary of terms for
describing gene product characteristics and gene product
annotation data from GO Consortium members, as well as
tools to access and process this data.
http://www.actionbioscience.org
Action Bioscience is a web site provides peer reviewed
articles by scientists, science educators, and science students
on issues related to six bioscience content areas:
environment,
biodiversity,
genomics,
biotechnology,
evolution, and science policy. In addition, information is
provided for educators, that explains how the use of issues in
biological sciences teaching is firmly rooted in an inquirybased approach to bioscience education.
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