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J.B. BIOTECHNIQUE

The first issue of J.B. Biotechnique is an annual Newsletter of the Institutional Biotech Hub, J.B. College, Jorhat
displaying the facilities and activities of the hub. The hub is actively associated with enlightening the young minds of
students with the scope of biological science and interdisciplinary nature of the subject. The hub is dedicated to provide
necessary teaching and awareness facilities to nearby schools and colleges to fulfill their curricular and co-curricular
activities. The hub also provide research facilities to the host and nearby institutes by providing consultancy and

laboratory service.

From the Desk of Principal

x Principal,
Jagannath Barooah College
, Jorhat

ﬁ Dr. Bimal Barah
e

The effective centre of any kind of activity is
normally designated as a hub and is used for
different context. A Biotech hub is also such a
centre where the research activities pertaining to
biology or life science is carried out. In 2009, the
department of Biotechnology, Govt. of India has
initiated the process of establishing biotech hubs
specially for the North-Eastern region of India for
promoting education and research in the
aforesaid fields. It is really a matter of pride that
J.B. College (Autonomous), Jorhat, has got an
opportunity to get involved in this scheme and in
the year 2010, a significant amount for creation of
basic infrastructure had been received. With
these incentives from the ministry, the College is
moving ahead and the associated faculties have
been relentlessly  working to give a new
dimension to the hub. Research activities have
been intensified covering a variety of new fields
of research. Students are also actively involved in
research  activities. ~The most  striking
achievement is that our students are able to
receive awards for their presentation at National
and International level seminars.

From the Desk of Coordinator

Nilave Bhuyan

Associate Professor, Dept. of Zoology
Coordinator, Advance Level
Institutional Biotech Hub, J.B. College

It is a matter of immense pleasure that the first
issue of Newsletter from Advance Level
Institutional Biotech Hub facility at Jagannath
Barooah College is going to be published shortly.
It is going to showcase the combined efforts of all
the people involved in successful implementation
of the project over the last seven years.

In this inaugural issue, we will focus on the
infrastructure facilities available in the hub and on
the activities being carried out utilizing these
facilities soon after its inception in 2010.

I believe our efforts will help the students to
explore new opportunities in biological sciences
and will motivate them for pursuing higher studies
in the related fields.

People:

The team, with the utmost dedication of whom, the hub is seeing
success are -

Coordinator - Nilave Bhuyan, Dept. of Zoology
Assistant Coordinator - Dr. Gautam Kalita, Dept. of Chemistry
SRF - Dr. Sourabh Kr Das

Laboratory Attendent - Ajoy Dutta

Editor - Nilave Bhuyan
Sub-Editor and Graphic Design - Dr. Sourabh Kr. Das
Technical Support and Print - Asian Printings, Jorhat
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The Laboratory Infrastructure

Biochemistry and Molecular Genetics

e o
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+¢ The Molecular Biology Laboratory is well equipped with facilities for DNA extraction and PCR based genetic variability
studies

+¢ Students of host institution and nearby colleges are utilizing the facility to fulfil their curricular dissertation activities.
Moreover, Students from Gauhati University and Assam Agricultural University are also utilizing the hub facility for their
research activities.

+¢ Recently, the laboratory has published the Cox1 Gene sequence of Chilobrachys assamensis at NCBI with Accession
Number MG765456

¢+ Moreover, one International level and two National Level awards were won through research activities done at this
laboratory.

¢ The Microbiology Laboratory is equipped with facilities for isolation of microbes from soil, water, air, food & beverages

+¢ Students of host institution, Dibrugarh University and of Assam Agricultural University are also utilizing the hub facility
for their research activities, including Ph.D work

+» Using this facility, two publications were made. Moreover, two awards were won through research activities being carried

out at this laboratory.
Students Achievements by using the Hub Facilities
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1. Alo Saha, Sagar Sarma, Jigyasa Somani, Sourabh Kr. Das, Nilave Bhuyan (2018). Identification and Molecular
Characterization of wild sericigenous insects of Assam. Presented at IIT Guwahati Research Conclave, March 08-11,
2018; it was awarded the best poster presentation award.

2. Shravanika Mahanta, Jyotishmoyee Boruah, Mousumi Rajkumari, Runjun Gogoi Rajkumari, Sourabh Kr Das, Nilave
Bhuyan (2017). Isolation and Characterization of Hydrocarbon Degrading Microorganisms. Presented at National
Conference on Interdisciplinarity: Prospects & Challenges, 7" April 2017. Awarded Best Students Research
Presentation award at Maitrayee College by DBT Star College Scheme

3. The same work was awarded 2nd Best Poster at IIT Guwahati Research Conclave, March 16-19, 2017

4. Jyoti Daga, Shradha Shandilya, Sourabh Kr Das, Nilave Bhuyan (2017). Standardization of a non-lethal DNA extraction
method in Antheraea assamensis. Presented at IIT Guwahati Research Conclave, March 16-19, 2017; it was awarded
the 3™ best poster presentation award.

5. Neelakshi Borah, Sangeeta Borchetia, Sourabh Kr Das, Nilave Bhuyan (2012). Molecular identification of indigeneous

and exotic carp species of Assam. In the 18th International Conference, IASST-Perspective and challenges in Chemical

and Biological sciences: Innovation crossroads. 28th-30th Jan 2012, pp 249. Won the Best Poster presentation award.
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Trainings Imparted

Since inception, the IBT Hub has organized a number of Hands on Trainings and Workshops for the host as well as nearby
educational institutes. The prime target group of these trainings have been the students as well as the teachers of the
Biological Sciences.

2013 -2014
1 Training on DNA extraction from Rice 5 days, June 07-11, 2013 1 Ph.D Scholar
varieties and its PCR amplification.
2 Students Training Programme on Molecular 4 days, Mar 11-14, 2014 28 B.Sc
Biology
2014-2015
1 Training on DNA extraction from Rice 6 days, Feb. 03-08, 2014 1 Women Scientist
varieties and its PCR amplification.
2015-2016
1 Training Program on DNA isolation and PCR 30 days, Dec 01-30, 2015 8 B.Sc
based amplification for phylogenetic analysis
2016 -2017
1 Hands on Training on Basic Techniques in 6 days, Dec 05 - 10, 2016 3 B.Sc
Biotechnology and Biochemistry
2 Advanced Hands on Training on 6 days, Dec 09 - 24, 2016 7 B.Sc
Microbiology and Molecular Biology
3 Basic Training on DNA and RNA estimation 6 days, Feb 20 - 25, 2017 30 B.Sc
and Bioinformatics
-+ Basic Hands on Training on Microbiology 6 days, Mar 06 - 11,2017 12 B.Sc
2017-2018
1 Hands on Training on how to prepare a S days, Oct 09-13, 2017 235 B.Sc
scientific presentation and present in front of
Audience
2 Hands on Training on Techniques to Study 5 days, Oct 16-20, 2017 25 B.Sc
Chromosomal details in Plant and Animal
Cells
3 Hands on Training on Basic Chromatographic 5 days, Nov 06-10, 2017 25 B.Sc
Separation Techniques
4 Hands on Training on DNA Extraction and 5 days, Feb 12-16, 2018 31 B.Sc and Ph.D
PCR Techniques
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Workshops Conducted

- T

2011-2012
1 Hands-on-workshop in "Bioinformatics 5 days, July 26-30, 2011 16 College Teachers
Applications for Sequence Analysis"
2 Workshop on "Principles and Basic Techniques 5 days, Nov. 03-12, 2011 11 B.Sc. Student
in Biotechnology
2012-2013
1 Students Workshop on -Fundamentals of 6 days, Jan. 28 - Feb. 02, 2013 13 B.Sc Student
Bioinformatics Data mining tool
2 Students Workshop on -Glimpses of the living 4 days, Mar. 22-25, 2013 16 School Students
world
2013-2014
1 Hands on Students Workshop in Basic 4 days, Feb.13-16, 2014 27 B.Sc Student
Laboratory Techniques in Microbiology
2014 - 2015
1 Hands on Students Workshop in Basic 5 days, Feb. 25-Mar.01, 2015 41 B.Sc Student
Biotechnology and Bioinformatics
2 Hands on Students Workshop in Basic 5 days, Mar 10-14, 2015 11 B.Sc Student
Laboratory Techniques in Microbiology
3 Students workshop in Biophysical Techniques 5 days, Mar 27-31, 2015 17 B.Sc Student
and their application
2015-2016
1 Students Workshop in Basics Of Isolation and 5 days, July 11 —July 15,2015 14 B.Sc Student
Estimation of Nucleic Acids & Protein
2 Hands On Students Workshop in Basic 5 days, July 20 — July 24, 2015 12 B.Sc Student
Biochemistry and Cell Biology
20162017
1 Workshop and Hands on Training on DNA 6 days, June 20 - 25, 2016 12 B.Sc Student
isolation, PCR based amplification and
Sequencing
2 Workshop on Principles of Genetics and Plant 6 days, July 25 - 30, 2016 12 B.Sc Student
Breeding
2017-2018
1 Workshop on Basic Microbiological 4 Days, Dec 04 - 08, 2017 15 B.Sc Student
Techniques
2 Workshop on Bioinfomatics, DNA extraction 5 Days, Feb 26- Mar 02, 2018 58 B.Sc Student
and Biochemical detection of DNA & RNA
3 Workshop on Core Course X ZOOM 2 days, Mar 03 - 09, 2018 37 Teachers and
Practicals B.Sc Student
4 Workshop on Techniques and technologies of 5 Day, Mar 27- Apr 02, 2018 37 B.Sc Student

Seri-biotechnology
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Invited Article

Career in Science: where do we stand?

Scientists are the pilots of the future India, so we should produce
talented and promising scientists to shape our country as a leader of
science in the world. But, how can we achieve this goal? Our majority
of students are not attracted to take science as a career. After class
10t a student may choose any of the available streams. In class 11
and 12% those who take science, learn the basics of Physics,
Chemistry, and Biology and/or higher Mathematics. After completion
of Class 12, majorities of brilliant students opt for a professional
career such as BE / B. Tech and MBBS and later on opt for MBA and
Civil Service which is an attractive career in India. Then, who will do
science in real sense. Our seniors, parents and society give less
weightage to a scientist /professor rather than a bureaucrat, doctor or
an engineer. These types of attitude never encourage a student to
choose the science as a career.

Time has come, we should change our way of thinking and give equal
weightage to all and we all should work for the country. India’s
science academies and policy-makers have been expressing great
concern about school science education, and have launched several
new schemes. At present, we are simply not producing young
scientists of adequate quality and in sufficient numbers. In other
words, the school science that leaves the majority of students bored
also fails in its primary (unstated) aim of producing scientists.

While these efforts are welcome, much more needs to be done. We must acknowledge that the prevalent model has failed,
both from the wider perspective of education and its aims, and from the narrow one of producing scientists. It is very
important to move to a new model of school science education, in which science is not alien, but in nature linked to
children’s experiences. The processes of science have to be given due importance, and children have to be given
opportunities to do things “hands-on.” Above all, science should emerge as something alive, infallible, and therefore
exciting. Such a model may meet the wider aims of science education, and at the same time is more likely to encourage
promising scientists to desire to study science.

Higher education, particularly in science discipline is offered by universities, institutions and colleges located in various
parts of the country. Majority of universities in India train a large number of graduate and post graduate students. Due to
issues like infrastructure and qualified quality faculties, majority of the students find it difficult to fine-tune themselves with
the intricacy of science at this level. Similarly, research and developmental activities in science discipline have not yet
gained much distinction. The government has established several research centers throughout the country including
universities and assigned various projects to perform research work. However, the standard of science is not as per
expectations. We are not able to produce a Nobel laureate for a decade. Many factors involves including hidden and many
open secret reasons.

Creating enthusiasm among students to learn science should be the most widespread activity in India. The government is
popularizing the discipline by means of popular science articles, organizing lectures, many different developmental
schemes, through various scholarship schemes and through the establishment of science centers etc. Efforts in this direction
should come from both individuals and from institutions. There are several organizations and institutions both public and
private trying to change the scene of science education in India. Still, we need to do more and change the scenario in the
society, so that brilliant students aim for doing science as a passion.

Contributed By -

Dr. Mahananda Chutia
CMER&TI, Lahdoigarh
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Learning Gallery

Polymerase Chain Reaction

Polymerase chain reaction (PCR) was developed in 1983 by Kary B. Mullis, an
American biochemist who won the Nobel Prize for Chemistry in 1993 for his
invention. PCR is a technique used to make numerous copies of a specific
segment of DNA quickly and accurately. The polymerase chain reaction enables
investigators to obtain the large quantities of DNA that are required for various
experiments and  procedures in molecular  biology, forensic
analysis, evolutionary biology, and medical diagnostics.

To carry out a PCR experiment, the target DNA is mixed with Taqg DNA polymerase, a pair of oligonucleotide
primers, and a supply of nucleotides. The amount of target DNA can be very small because PCR is extremely
sensitive and will work with just a single starting molecule. The primers are needed to initiate the DNA
synthesis reactions that will be carried out by the Taq polymerase. They must attach to the target DNA at either
side of the segment that is to be copied; the sequences of these attachment sites must therefore be known so
that primers of the appropriate sequences can be synthesized.

The reaction is started by heating the mixture to 94 °C. At this temperature the hydrogen bonds that hold
together the two polynucleotides of the double helix are broken, so that the target DNA becomes denatured
into single- stranded molecules. The temperature is then reduced to 50-60 °C, which results in rejoining of the
single strands of the target DNA, but also allows the primers to attach to their annealing positions. DNA
synthesis can now begin, so the temperature is raised to 72 °C, the optimum for Taq polymerase. In this first
stage of the PCR, a set of ‘long products’ is synthesized from each strand of the target DNA. These
polynucleotides have identical 5’ ends but random 3’ ends, the latter representing positions where DNA
synthesis terminates by chance. When the cycle of denaturation-annealing- synthesis is repeated, the long
products act as templates for new DNA synthesis, giving rise to ‘short products’ whose 5’ and 3’ ends are both
set by the primer annealing positions. In subsequent cycles, the number of short products accumulates in an
exponential fashion (doubling during each cycle) until one of the components of the reaction becomes
depleted. This means that after 30 cycles, there will be over 250 million short products derived from each
starting molecule. In real terms, this equates to several micrograms of PCR product from a few nanograms or

less of target DNA.
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Figure : The first stage of a PCR produces two long products. The next cycle of denaturation-annealing-synthesis leads
to four products, two of which are identical to the first cycle products and two of which are made entirely of new DNA.
During the third cycle, the latter give rise to ‘short” products which, in subsequent cycles, accumulate in an exponential
fashion.
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Outreach Programmes conducted durmg 2017 -2018

Outreach Programmes to nearby schools and colleges to motivate the students to study biological sciences is a major
thrust area of the Hub

School Students visit to the Biotech Hub

Time to time School students from nearby areas visit the laboratories of the hub

Students Visit to Hoolongapar Gibbon Wildlife Sanctuary

4 ag

The hub also supports motivational tours to w1ldllfe sanctuanes for giving exposure to wildlife genetlcs and appllcatlon of
biotechnology in formulating conservation strategies
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Students Presentation at National Level Seminar
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* To collect the wild sericigenous insects from different parts of Assam.
“ To identify and characterise the collected insccts.
4 To study the phylogenctic relationship among the collectod specics.
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Survey And Collection Of Wild Sericigenon
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