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Message from the Director, CSIR-IICB

I

t's a pleasure for us to hold the second 'JIGYASA Programme' at CSIR-IICB,
Kolkata, which will be held during April 24-26, 2018. This is a special and
novel mode of outreach programme for the school children, which was inspired
by the President, CSIR and Hon'ble Prime Minister of India and inaugurated by
Dr. Harsh Vardhan, Hon'ble Minister of Science & Technology, Earth Sciences,
Environment, Forests and climate change and Shri Prakash Javadekar, Minister
of Human Resource Development in 2017. This student-scientist connect
programme has been planned in such a way that thousands of students from
Kendriya Vidyalaya will get, well planned research laboratory based training.
The objective of the unique programme is to promote Scientific and Social
Responsibility (SSR) of scientific community and institutions.
I am hopeful that, like the previous year, this year's JIGYASA program
will be very successful, where the students will be able to gain general
knowledge in Science as well as hands on experience on different scientific
aspects. I wish all the very best to all the participants who will join this very
important programme.
Dr. Samit Chattopadhyay

Message from the Chairman
JIGYASA Program, CSIR-IICB

I

t is our pleasure and privilege to organize the second JIGYASA programme
during April 24-26, 2018 at two campuses of CSIR-Indian Institute of
Chemical Biology, Kolkata. This is a novel initiative of CSIR across India,
where the students of KendriyaVidyalaya get a chance to interact Scientists and
Scientific staffs of different CSIR laboratories across India to enrich their
knowledge and fulfil their inquisitiveness in different aspects of science. We, at
st
IICB, organized the 1 JIGYASA program in 2017 and we had a very nice
experience. The students were very enthusiastic while attending scientific
lectures and demonstrations.
This year also we have organized demonstration of several
experiments that will be demonstrated by the faculties of Biology,
Bioinformatics and Chemistry departments, which has been organized in both
IICB-Salt Lake and IICB-Jadavpur campuses. The students will also get a
chance to experience the usage of high-end instruments. Apart from that, three
scientists will present popular lecture and a science quiz has also been arranged.
I am sure that the students will enjoy this three-day long programme. On behalf
of 'Team-JIGYASA' at CSIR-IICB I wish all the success of this JIGYASA
programme.
Dr. Sib Sankar Roy

CSIR-IICB Organizes 'JIGYASA': An Interactive
Training Camp for KV Students

CSIR in collaboration with Kendriya Vidyalaya Sanghatahan (KVS) has
initiated a wide-ranging Scientist-Students Connect program in full stream
named as JIGYASA through its laboratories nationwide. The programme is
designed to connect 1151 Kendriya Vldyalayas with 38 National Laboratories
of CSIR across the country targeting 100,000 students and nearly 1000 teachers
annually. The objective of this programme is to connect school students to
scientists for extending students' classroom knowledge with that of a very well
planned research laboratory based hands on learning.
As a part of the above initiative of CSIR, a group of 30 students of class XII and
5 teachers from Kendriya Vidyalaya, Ballygunge, Kolkata took part in the first
training camp, JIGYASA 2017, organized by CSIR-Indian Institute of
Chemical Biology (CSIR-IICB), Kolkata in both Jadavpur and Saltlake campus
during July 3-7, 2017. Dr. S. Bose, Assistant Commissioner, Kendriya
Vidyalaya Sangathan, Kolkata was present as Guest of Honour and Dr. K.
Muraleedharan, Director, CSIR-CGCRI was present as Chief Guest in the
rd
inaugural programme on 3 July, 2017. Dr. G. Suresh Kumar, Chairman,
Organizing Committee, JIGYASA-2017 in his welcome address said that
CSIR-IICB is glad to arrange this student outreach programme to provide
school students with first-hand research experience. He also told “We strongly
believe that such a program will instigate scientific motivation to the students,
ignite young minds about scientific research, and inculcate the spirit of
scientific thoughts in them”. Dr. Samit Chattopadhyay, director, CSIR-IICB
said that the idea of this interactive programme is to encourage the students in
asking (JIGYASA), to exercise their curiosity in nature, life and science. He
expressed that this kind of programme will be able to attract fresh minds in

scientific research which will facilitate them to choose a career in research and
development. In the inaugural address, Dr. S. Bose described the background
and structure of KVS and expressed his hope that continuing the programme
will certainly lead to immense improvement in our education system and it will
empower the students in building a scientific career. Dr. K. Muraleedharan in
his brief address described the students' role as most important in achieving
benefits of knowledge from the teachers. The inquisitive minds of students keep
the teachers active and updated in scientific information and thus the teacherstudent interactions are beneficial to both ends, he added.
The weeklong programme consisted of basic lab experiments, popular
science lectures, science quiz, demonstrations, laboratory visits and one to one
interaction with scientists and PhD scholars. The students were enlightened
with bio-safety and chemical safety, trained on some useful softwares like
Microsoft PowerPoint, Microsoft Excel, Adobe Photoshop, Dream Weaver etc.
During this programme different topics on conceptual understanding of
scientific perceptions along with their practical demonstrations were covered.
The students visited laboratories where exciting areas of research in biology,
chemistry and chemical biology were going on. They got first-hand experience
on the modern aspects of R&D including instrumental techniques used to
facilitate high end research.

In the concluding day popular talks were given by the scientists on biology,
natural products to cope with gastric disorders, a common health problem and
societal impacts of green chemistry. Students also participated in a science quiz
with great enthusiasm. Dr. Suman Lata, Principal, KV Ballygunge was present
in the concluding session. The vote of thanks was delivered by Dr. Neeta Vatsala
Massey Khalkho, convener of JIGYASA-2017. Certificates of participation
were awarded to the students and the teachers. The programme ended with a
great success as the feedbacks received from the students, teachers, principal
and scholars were highly appreciating and encouraging.

Students of Kendriya Vidyalaya Ballygunge Participated in
‘JIGYASA’ a Summer Research Program held at
CSIR-Indian Institute of Chemical Biology, Kolkata
during July 3-7, 2017

ºÉÒBºÉ+É<Ç+É®ú-+É<Ç+É<ÇºÉÒ¤ÉÒ ‘ÊVÉYÉÉºÉÉ’ EòÉ +ªÉÉäVÉxÉ Eò®úiÉÉ ½èþ:
Eäò´ÉÒ UôÉjÉÉå Eäò Ê±ÉB BEò <Æ]õ®èúÎC]õ´É ]ÅäõËxÉMÉ Eéò{É
EäòxpùÒªÉ Ê´ÉtÉ±ÉªÉ ºÉÆMÉ`öxÉ (Eäò´ÉÒBºÉ) Eäò ºÉ½þªÉÉäMÉ ºÉä ºÉÒBºÉ+É<Ç+É®ú xÉä näù¶É¦ É®ú ¨Éå
+{ÉxÉÒ |ÉªÉÉäMÉ¶ÉÉ±ÉÉ+Éå Eäò ¨ÉÉvªÉ¨É ºÉä ÊVÉYÉÉºÉÉ xÉÉ¨ÉEò BEò {ÉÚ®úÒ iÉ®ú½þ ºÉä ´ÉèYÉÉÊxÉEòUôÉjÉ EòxÉäC]õ EòÉªÉÇGò¨É EòÉä näù¶É ¦ É®ú ¨Éå ºÉÒBºÉ+É<Ç+É®ú Eäò 38 ®úÉ¹]ÅõÒªÉ
|ÉªÉÉäMÉ¶ÉÉ±ÉÉ+Éå Eäò ºÉÉlÉ 1151 EäòxpùÒªÉ Ê´ÉtÉ±ÉªÉÉå EòÉä VÉÉäc÷xÉä Eäò Ê±ÉB ¤ÉxÉÉªÉÉ MÉªÉÉ
½èþ, ÊVÉºÉ¨Éå ºÉÉ±ÉÉxÉÉ 100,000 UôÉjÉ +Éè®ú ±ÉMÉ¦ ÉMÉ 1000 Ê¶ÉIÉEòÉå EòÉ ±ÉIªÉ ®úJÉÉ
MÉªÉÉ* <ºÉ EòÉªÉÇGò¨É EòÉ =qäù¶ªÉ UôÉjÉÉå EòÉä ´ÉèYÉÉÊxÉEòÉå VÉÉäc÷xÉä EòÉ ½èþ*
ºÉÒBºÉ+É<Ç+É®ú EòÒ ={ÉªÉÖÇHò {É½þ±É Eäò BEò ¦ ÉÉMÉ Eäò °ü{É ¨Éå,
ºÉÒBºÉ+É<Ç+É®ú - ¦ ÉÉ®úiÉÒªÉ ®úÉºÉÉªÉxÉ Ê´ÉYÉÉxÉ ºÉÆºlÉÉxÉ (ºÉÒBºÉ+É<Ç+É®ú-¦ ÉÉ®úiÉÒªÉ
®úÉºÉÉªÉÊxÉEò VÉÒ´ÉÊ´ÉYÉÉxÉ ºÉÆºlÉÉxÉ) uùÉ®úÉ +ÉªÉÉäVÉÊVÉiÉ, {É½þ±ÉÉ Ê´ÉtÉ±ÉªÉ Ê¶ÉÊ´É®ú,
ÊVÉMªÉÉºÉÉ- 2017 Eäò EäòxpùÒªÉ Ê´Ét±ÉªÉ, ¤ÉÉ±ÉÒMÉÆVÉ, EòÉä±ÉEòÉiÉÉ Eäò ¤ÉÉ®ú½þ´ÉÓ EòIÉÉ Eäò
30 UôÉjÉÉå Eäò BEò ºÉ¨ÉÚ½þ xÉä Ê½þººÉÉ Ê±ÉªÉÉ <ºÉ EòÉªÉÇGò¨É ¨Éå ºÉÒBºÉ+É<Ç+É®ú+É<Ç+É<ÇºÉÒ¤ÉÒ, EòÉä±ÉEòÉiÉÉ ¨Éå VÉÉnù´É{ÉÖ®ú +Éè®ú ºÉÉ±]õ±ÉäEò {ÉÊ®úºÉ®ú ¨Éå VÉÖ±ÉÉ<Ç 3-7 ºÉä,
2017 EòÉä ºÉ¨{ÉzÉ ½Öþ+É* b÷Éì. BºÉ ¤ÉÉäºÉ, ºÉ½þÉªÉEò +ÉªÉÖHò, EäòxpùÒªÉ Ê´ÉtÉ±ÉªÉ
ºÉÆMÉ`öxÉ, EòÉä±ÉEòÉiÉÉ ºÉ¨¨ÉÉÊxÉiÉ +ÊiÉÊlÉ Eäò °ü{É ¨Éå ={ÉÎºlÉiÉ lÉä +Éè®ú ºÉÒBºÉ+É<Ç+É®ú
- ºÉÒVÉÒºÉÒ+É®ú+É<Ç Eäò ÊxÉnäù¶ÉEò b÷Éì. Eäò. ¨ÉÖ®ú±ÉÒvÉ®úxÉ 3 VÉÖ±ÉÉ<Ç, 2017 EòÉä =nÂùPÉÉ]õxÉ
EòÉªÉÇGò¨É ¨Éå ¨ÉÖJªÉ +ÊiÉÊlÉ Eäò °ü{É ¨Éå ={ÉÎºlÉiÉ lÉä* b÷Éì. VÉÒ. ºÉÖ®äú¶É EÖò¨ÉÉ®ú,
+ÉªÉÉäVÉxÉ ºÉÊ¨ÉÊiÉ Eäò +vªÉIÉ ÊVÉMªÉÉºÉÉ -2017 xÉä +{ÉxÉä º´ÉÉMÉiÉ ¦ ÉÉ¹ÉhÉ ¨Éå Eò½þÉ ÊEò
ºÉÒBºÉ+É<Ç+É®ú-+É<Ç+É<ÇºÉÒ¤É <ºÉ UôÉjÉ +É=]õ®úÒSÉ EòÉªÉÇGò¨É EòÒ ´ÉªÉ´ÉºlÉÉ Eò®úxÉä
¨Éå |ÉºÉzÉ ½èþ* =x½þÉåxÉä Eò½þÉ ÊEò, ""½þ¨É oùgøiÉÉ ºÉä ¨ÉÉxÉiÉä ½éþ ÊEò BäºÉÉ EòÉªÉÇGò¨É Ê´ÉtÉÌlÉªÉÉå
EòÉä ´ÉèYÉÉÊxÉEò |Éä®úhÉÉ, ´ÉèYÉÉÊxÉEò +xÉÖºÉÆvÉÉxÉ EòÉä ªÉÖ´ÉÉ Ênù¨ÉÉMÉ ¨Éå |ÉV´ÉÊ±ÉiÉ Eò®äúMÉÉ,
+Éè®ú =xÉ ¨Éå ´ÉèYÉÉÊxÉEò Ê´ÉSÉÉ®úÉå EòÒ ¦ ÉÉ´ÉxÉÉ {ÉènùÉ Eò®äúMÉÉ''* ºÉÒBºÉ+É<Ç+É®ú+É<Ç+É<ÇºÉÒ¤ÉÒ Eäò ÊxÉnäù¶ÉEò b÷Éì. ºÉÊ¨ÉiÉ SÉ]Âõ]õÉä{ÉÉvªÉÉªÉ xÉä Eò½þÉ ÊEò <ºÉ <Æ]õ®èúÎC]õ´É
|ÉÉäOÉÉ¨É EòÉ Ê´ÉSÉÉ®ú Ê´ÉtÉÌlÉªÉÉå EòÉä ÊVÉMºÉÉºÉÉ {ÉÚUôxÉä, |ÉÉäiºÉÉ½þxÉ Eò®úxÉä, |ÉEÞòÊiÉ, VÉÒ´ÉxÉ
+Éè®ú Ê´ÉYÉÉxÉ ¨Éå +{ÉxÉÒ ÊVÉYÉÉºÉÉ EòÉ <ºiÉä¨ÉÉ±É Eò®úxÉä Eäò Ê±ÉB |ÉÉäiºÉÉÊ½þiÉ Eò®úxÉÉ ½èþ*

=x½þÉåxÉä ´ªÉHò ÊEòªÉÉ ÊEò <ºÉ iÉ®ú½þ EòÉ EòÉªÉÇGò¨É ´ÉèYÉÉÊxÉEò +xÉÖºÉÆvÉÉxÉ ¨Éå xÉªÉÉ Ênù¨ÉÉMÉ
EòÉä +ÉEòÌ¹ÉiÉ Eò®úxÉä ¨Éå ºÉIÉ¨É ½þÉäMÉÉ, VÉÉä =x½åþ +xÉÖºÉÆvÉÉxÉ +Éè®ú Ê´ÉEòÉºÉ ¨Éå EèòÊ®úªÉ®ú
EòÉ SÉªÉxÉ Eò®úxÉä ¨Éå ¨Énùnù Eò®äúMÉÉ* =nÂùPÉÉ]õxÉ ºÉÆ¤ÉÉävÉxÉ ¨Éå, b÷Éì. BºÉ. BºÉ. ¤ÉÉäºÉ xÉä
Eäò´ÉÒBºÉ EòÒ {ÉÞ¹`ö¦ ÉÚÊ¨É +Éè®ú ºÉÆ®úSÉxÉÉ EòÉ ´ÉhÉÇxÉ ÊEòªÉÉ +Éè®ú +{ÉxÉÒ +É¶ÉÉ ´ªÉHò EòÒ
ÊEò <ºÉ EòÉªÉÇGò¨É EòÉä VÉÉ®úÒ ®úJÉxÉä ºÉä ½þ¨ÉÉ®úÒ Ê¶ÉIÉÉ |ÉhÉÉ±ÉÒ ¨Éå ¤É½ÖþiÉ ºÉÖvÉÉ®ú ½þÉäMÉÉ +Éè®ú
ªÉ½þ UôÉjÉÉå EòÉä BEò ´ÉèYÉÉÊxÉEò EèòÊ®úªÉ®ú ¤ÉxÉÉxÉä ¨Éå ºÉ¶ÉHò Eò®äúMÉÉ* b÷Éì. Eäò. ¨ÉÖ®ú±ÉÒvÉ®úxÉ
xÉä +{ÉxÉä ºÉÆÊIÉ{iÉ ºÉ¨¤ÉÉävÉxÉ ¨Éå Ê¶ÉIÉEòÉå ºÉä YÉÉxÉ Eäò ±ÉÉ¦ ÉÉå EòÉä |ÉÉ{iÉ Eò®úxÉä ¨Éå UôÉjÉÉå
EòÒ ¦ ÉÚÊ¨ÉEòÉ EòÉä ºÉ¤ÉºÉä ¨É½þi´É{ÉÚhÉÇ ¤ÉiÉÉªÉÉ* =x½þÉåxÉä Eò½þÉ ÊEò , UôÉjÉÉå Eäò ÊVÉYÉÉºÉÖ
Ênù¨ÉÉMÉÉå EòÉä ´ÉèYÉÉÊxÉEò VÉÉxÉEòÉ®úÒ ¨Éå ºÉÊGòªÉ +Éè®ú +tÊiÉiÉ ÊEòªÉÉ VÉÉiÉÉ ½èþ +Éè®ú <ºÉ
|ÉEòÉ®ú Ê¶ÉIÉEò-UôÉjÉ EòÒ ¤ÉÉiÉSÉÒiÉ =xÉ nùÉäxÉÉå Eäò Ê±ÉB ¡òÉªÉnäù¨ÉÆnù ½þÉäiÉÒ ½èþ*
ºÉÉ{iÉÉÊ½þEò EòÉªÉÇGò¨É ¨Éå ¨ÉÚ±É |ÉªÉÉäMÉ¶ÉÉ±ÉÉ |ÉªÉÉäMÉ, ±ÉÉäEòÊ|ÉªÉ Ê´ÉYÉÉxÉ
´ªÉÉJªÉÉxÉ, Ê´ÉYÉÉxÉ |É¸ÉÉäkÉ®ú, |Énù¶ÉÇxÉ, |ÉªÉÉäMÉ¶ÉÉ±ÉÉ EòÉ nùÉè®úÉ +Éè®ú ´ÉèYÉÉÊxÉEòÉå +Éè®ú
{ÉÒBSÉb÷Ò Ê´ÉuùÉxÉÉå Eäò ºÉÉlÉ BEò ºÉä BEò ¤ÉÉiÉSÉÒiÉ ¶ÉÉÊ¨É±É lÉÉ* UôÉjÉÉå EòÉä ¤ÉÉªÉÉä-ºÉÖ®úIÉÉ
+Éè®ú ®úÉºÉÉªÉÊxÉEò ºÉÖ®úIÉÉ, ¨ÉÉ<GòÉäºÉÉì}]õ {ÉÉ´É®ú{ÉÉì<Æ]õ, ¨ÉÉ<GòÉäºÉÉ}]õ BCºÉä±É, Bb÷Éä¤É
¡òÉä]õÉä¶ÉÉì{É, bÅ÷Ò¨É ´ÉÒ´É®ú <iªÉÉÊnù VÉèºÉä EÖòUô ={ÉªÉÉäMÉÒ ºÉÉì}]õ´ÉäªÉ®úÉå {É®ú |ÉÊ¶ÉÊIÉiÉ ÊEòªÉÉ
MÉªÉÉ* <ºÉ EòÉªÉÇGò¨É Eäò nùÉè®úÉxÉ +{ÉxÉä ´ªÉÉ´É½þÉÊ®úEò |Énù¶ÉÇxÉÉå Eäò ºÉÉlÉ-ºÉÉlÉ ´ÉèYÉÉÊxÉEò
vÉÉ®úhÉÉ+Éå EòÒ ´ÉèSÉÉÊ®úEò ºÉ¨ÉZÉ {É®ú Ê´ÉÊ¦ ÉzÉ Ê´É¹ÉªÉÉå EòÉä ¶ÉÉÊ¨É±É ÊEòªÉÉ MÉªÉÉ lÉÉ*
UôÉjÉÉå xÉä |ÉªÉÉäMÉ¶ÉÉ±ÉÉ+Éå EòÉ nùÉè®úÉ ÊEòªÉÉ VÉÉ½þÉÆ VÉÒ´É Ê´ÉYÉÉxÉ, ®úºÉÉªÉxÉ Ê´ÉYÉÉxÉ +Éè®ú
®úÉºÉÉªÉÊxÉEò VÉÒ´É Ê´ÉYÉÉxÉ ¨Éå +xÉÖºÉÆvÉÉxÉ Eäò ®úÉä¨ÉÉÆSÉEò IÉäjÉ SÉ±É ®ú½äþ lÉä* =SSÉ
+xÉÖºÉÆvÉÉxÉ EòÒ ºÉÖÊ´ÉvÉÉ Eäò Ê±ÉB ={ÉªÉÉäMÉ EòÒ VÉÉxÉä ´ÉÉ±ÉÒ ºÉ½þÉªÉEò iÉEòxÉÒEò ºÉÊ½þiÉ
+Éè®ú BÆb÷ b÷Ò Eäò +ÉvÉÖÊxÉEò {É½þ±ÉÖ+Éå {É®ú =x½åþ {É½þ±ÉÉ ½þÉlÉ Ê¨É±ÉÉ*
ºÉ¨ÉÉ{ÉxÉ Eäò ÊnùxÉÉå ¨Éå ´ÉèYÉÉÊxÉEòÉå xÉä VÉÒ´É Ê´ÉYÉÉxÉ, |ÉÉEÞòÊiÉEò =i{ÉÉnùÉå {É®ú
MÉèÎº]ÅõEò Ê´ÉEòÉ®úÉå ºÉä ÊxÉ{É]õxÉä, BEò ºÉÉ¨ÉÉxªÉ º´ÉÉºlÉºÉ ºÉ¨ÉºªÉÉ +Éè®ú ½þ®äú ®ÆúMÉ EòÒ
®úºÉÉªÉxÉ Ê´ÉYÉÉxÉ Eäò ºÉÉ¨ÉÉÊVÉEò |É¦ ÉÉ´ÉÉå {É®ú ´ÉèYÉÉÊxÉEòÉå uùÉ®úÉ ÊnùB MÉB* UôÉjÉÉå xÉä ¦ ÉÒ
=iºÉÉ½þ Eäò ºÉÉlÉ Ê´ÉYÉÉxÉ |É¶xÉÉäkÉ®úÒ ¨Éå ¦ ÉÉMÉ Ê±ÉªÉÉ b÷Éì. ºÉÖ¨ÉxÉ ±ÉiÉÉ, |ÉvÉÉxÉÉSÉÉªÉÇ, Eäò.
´ÉÒ. ¤ÉÉÊ±ÉMÉÆVÉ ºÉ¨ÉÉ{ÉxÉ ºÉjÉ ¨Éå ={ÉÎºlÉiÉ lÉä* b÷Éì. xÉÒiÉÉ ´ÉiºÉ±É ¨ÉèººÉÒ KÉ±ÉJÉÉä,

Eäò ºÉÆªÉÉäVÉEò uùÉ®úÉ vÉxªÉ´ÉÉnù YÉÉ{ÉxÉ ÊnùªÉÉ MÉªÉÉ lÉÉ* UôÉjÉÉå +Éè®ú Ê¶ÉIÉEòÉå EòÉä
¦ ÉÉMÉÒnùÉ®úÒ EòÉ |É¨ÉÉhÉ {ÉjÉ ÊnùªÉÉ MÉªÉÉ* UôÉjÉÉå, Ê¶ÉIÉEòÉå +Éè®ú |ÉÉSÉÉªÉÉç ºÉä Ê¨É±ÉÒ
|ÉÊiÉÊGòªÉÉ+Éå Eäò °ü{É ¨Éå BEò ¤É½ÖþiÉ ¤Éc÷Ò ºÉ¡ò±ÉiÉÉ Eäò ºÉÉlÉ EòÉªÉÇGò¨É ºÉ¨ÉÉ{iÉ ½þÉä
MÉªÉÉ, ¤É½ÖþiÉ ºÉ®úÉ½þxÉÉ Eò®úiÉä ½ÖþB, JÉÖ¶É +Éè®ú =iºÉÉ½þVÉxÉEò ®ú½äþ*
2017

Imparting Training to Kendriya Vidyalaya Students
for National Level Science Exhibition

Two class-XI students,
Mr. Adhiraj
Mukherjee and Mr C. H. Rithic, of
Kendriya Vidyalaya, Ballygunge, Kolkata,
did a two month long project after they
participated in
‘JIGYASA-2017’
programme at CSIR-IICB in the month of
July 2017. They worked with a research
fellow, Ms Shreya Bandyopadhyay under
the guidance of Dr. Sib Sankar Roy at
CSIR-IICB during September-October,
2017. They worked on preparation of health
drink by mixing several edible plant
extracts with high nutrient and medicinal
value having anti-oxidant property that
have long shelf life. Later on they
participated and presented their work in an
exhibition.

Ms. Shreya Bandyopadhyay
Research Fellow, CSIR-IICB

Dr. Sib Sankar Roy
Scientist, CSIR-IICB
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JIGYASA program at CSIR-IICB
TRUE Salt Lake Campus
24th April, 2018 (Day I )
Session I: 10 am- 1 pm (Four batches A-D , 12 students each will do
same experiments in four different labs.)
Scientist: Dr. Arun Bandyopadhyay
Student Volunteer: Sayanan Sengupta

Batch A

Scientist: Dr. Mrinal K Ghosh
Student Volunteer: Satadeepa Kal

Batch B

Scientist: Dr. Amitava Sengupta
Student Volunteer: Mayuk Biswas

Batch C

Scientist: Dr. Dipyaman Ganguly
Student Volunteer : Purbita Bandyopadhyay

Batch D

Scientist: Dr. Saikat Charaborty
Student Volunteer : Subhranshu Das
9.30 a.m. 10.00 am

:

10.00 a.m. 10.35 a.m. :
10.35 a.m. 11.15 a.m. :

Address by Dr. Arun Badyapadhyay
Scientist In charge TRUE Campus
Demonstration of sub-culture of cells and
showing cells Under simple microscope
Cell harvesting using centrifuge

11.15 a.m. 11.45 a.m. :

Staining the cells with DNA-specific
fluorescent dye (DAPI)

11.45 a.m. 12.15 p.m. :

Preparation of slides with stained cell

12.15 a.m.

Demonstration of stained cells under
florescent microscope to show nucleus

1.00 p.m. :

.
1.30 pm- 2.30 pm

:

Lunch in the canteen (JIGYASA Participants)

Post Lunch session: Dr. Saikat Chakraborty
2.30 p.m. 4.00 p.m.

:

Importance of computational biology in
human health

4.30 p.m.

:

Tea in the canteen
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JIGYASA program at CSIR-IICB
Jadavpur Campus
25th April, 2018 (Day II)
Session I : 10 am - 1 pm
Scientist: Dr. P. Jaisankar
Student Volunteer : Anushree Achari, Pooja Chaudhary & Chirasmita
Meda
Demonstration of Steam Distillation of Essential oils from Fruits
Scientist: Dr. Biswadip Banerji
Student Volunteer: K. Chandrashekhar & Satadru Chatterjee
Demonstration of a simple etherification reaction
Scientist: Dr. Arindam Talukdar
Student Volunteer: Barnali Paul & Swarnali Roy
Lecture and Demonstration of various separation techniques
Scientist: Dr. Umesh P. Singh
Student Volunteer: Pinaki Bhattacharyya & Kamraz
Demonstration of Soap Preparation
Four batches (A-D) of 13 students will visit four Instrument demonstration

1.30pm- 2 pm Lunch In the Canteen (JIGYASA Participants)
Session II: 2 pm 5 pm
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JIGYASA program at CSIR-IICB
Jadavpur Campus
26th April, 2018 (Day III)
Four batches (A-D) of 13 students will visit four Instrument Demonstration

Dr. Jayati Sengupta
Popular Talk by
Dr. V.S. Pragadheesh
Popular Talk by
Dr. Subhajit Biswas
Popular Talk by
Lunch In the Canteen
(JIGYASA Participantants)
Session II: 2 pm- 4.30 pm
2.00 p.m. 3.00 p.m.:
Quiz by Dr. K. Chattopadhyay
Volunteers:Arnab Bandyopadhyay &
Dwipanjan Sanyal
3.00 p.m.3.10 p.m.:
Address by Dr .Rupak K Bhadra
Acting Director
3.10 p.m.3.15 p.m.:
Address by the Guest of Honor
Sri T. Brahmanandam
Assistant Commissioner, Kendriya Vidyalaya
Sangathan,RO, Kolkata
3.15 p.m.3.20p.m.:
Address by Dr. Sibsankar Roy
Chairman CSIR- IICB JIGYASA 2018,
3.20 p.m.3.30 p.m.:
Address by Sri Sudhanya Karan
Principal Salt Lake K V No-1, &
Sri Ashutosh Kumar Jha
Principal Salt Lake K V No-2,
3.30 p.m. 3.45 p.m.:
Felicitation of the Dignitary &
Certificate Distribution
3.45 p.m. 3.50 p.m.: Valedictory session
Mr. Suprakash Halder, Administrative Officer
3.50 pm 4.00 p.m.:
Vote of Thanks Dr. Neeta V. M. Khalkho,
Nodal Officer, JIGYASA
4.00 pm 4.30 p.m:
Tea in the Canteen
12.00 noon
12.20 p.m.
12.40 p.m.
1.30 p.m.

12.20 p.m.
12.40 p.m.
1.00 p.m.
2.00pm
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Subculture of Cells and visualization of
Nucleus under Microscope @CSIR IICB TRUE

Dr. Arun Bandyopadhyay
Senior Principal Scientist & Head
Cell Biology and Physiology Division

Dr. Mrinal K Ghosh
Principal Scientist
Cancer Biology &
Inflammatory Disorder Division

Dr. Amitava Sengupta
Senior Scientist
Cancer Biology &
Inflammatory Disorder Division

Dr. Dipyaman Ganguly
Senior Scientist
Cancer Biology &
Inflammatory Disorder Division

18

A cell is the smallest structural and functional building block of an organism.
Basically cells are of two types, eukaryotic (with nucleus) and prokaryotic
(without nucleus). Prokaryotes are generally single-celled organisms, while
eukaryotes can be either single-celled or multicellular. Cells are mainly
enveloped by a membrane. Cell organelles such as nucleus, mitochondria,
Golgi body etc. are
embedded in cytoplasm
which carries out various
functions.
Cell division is the process
by which a parent cell
divides into two or more
daughter cells. In
eukaryotes, there are two
types of cell division, a
somatic division, whereby
each daughter cell is
genetically identical to the
Figure 2:Schematic representation of Cell Division
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parent cell (mitosis) and the other one is reproductive cell division, whereby the
number of chromosomes in the daughter cells is reduced by half to produce
haploid gametes (meiosis).
What is cell culture and why it is important?
Cell culture is the process of growing cells under a controlled environment
outside the body. Cell culture is one of the major tools used in cellular and
molecular biology, for studying the normal physiology and biochemistry of
cells (e.g., metabolic studies, aging), the effects of drugs and toxic compounds
on the cells, and mutagenesis and carcinogenesis. Cells are harvested in suitable
cell culture flasks, petri dishes or various multiwall plates according to the
required experiment.

Subculture of cells
Cell lines growing in monolayers are attached at the bottom of tissue culture
flask need to be subcultured at regular intervals to maintain them in exponential
growth. When the cells are near the end of exponential growth (roughly 70% to
90% confluent), they are ready to be subcultured. Sub cultivation of monolayers
involves the breakage of both intercellular and intracellular cell-to-surface
bonds.
Cells, particularly those derived from hematopoietic or certain tumour tissues,
are anchorage independent and grow in suspension.
20

Suspension cell culture
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Cell Staining
Cell staining is a technique that can be used to better visualize cells and cell
components under a microscope. By using different stains, one can
preferentially stain certain cell components, such as a nucleus or a cell wall, or
the entire cell. Nucleus is usually stained by 4'-6-Diamidino-2-phenylindole
(DAPI).
How Does DAPI Work?
DAPI forms fluorescent complexes with natural double-stranded DNA,
showing a fluorescence specificity for AT, AU and IC clusters. Because of this
property DAPI is a useful tool in various cytochemical investigations. When
DAPI binds to DNA, its fluorescence is strongly enhanced. It also binds to the
minor groove of DNA, stabilized by hydrogen bonds between DAPI and
acceptor groups ofAT,AU and IC base pairs.

Protocol
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Importance of Computational Biology
in Human Health
Dr. Saikat Chakraborty, Principal Scientist
Structural Biology and Bioinformatics Division
A. Create better diagnostic tools for detection of dementia
In the project of building MRI based diagnostic tool for Alzheimer's disease,
initially I started working with two online available data sources namely Open
Access Series of Imaging Studies (OASIS) and Alzheimer's Disease
Neuroimaging Initiative (ADNI). OASIS data contains 58 demented and 228
non-demented cases whereas the ADNI data contains 65 demented and 32 nondemented sagittal MR slices.Firstly we extract only those slices of sagittal view
where the callosum is visible.Then every slice image is to be preprocessed for
segmentation of our region of interest i.e. Corpus Callosum. Now from that
segmented region I extract various properties and features which can be used to
classify between demented and non-demented. While comparing these features
between demented and non-demented male and female, some basic and
composite features seemed to be good classifier as they came with p value less
than 0.01. Then I go for the classification using LIBSVM.Training set is created
using 80% of whole data whereas accuracy of the classifier has been testified
using the rest 20% test data. A Radial basis kernel function has been used via 5
fold cross validation of the training set to obtain the optimized gamma and C
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parameter. Obtained average accuracy is approximately 84%. This is only using
the two dimensional features. Addition of volumetric features will certainly
increase the accuracy.

B. Analysis and introspection of the damage caused by stroke
In this project of quantifying stroke and internal bleeding and estimating its
severity, I started working with 3D CT scan data of 4 patients, collected from
AMRI hospitals, Mukundapur. Initially all the 3D data are converted into a
series of axial continuous 2D slices, each of which later went through some
morphological operations to segment the damage region or blood, if any, of the
brain. These chronological segmented surface areas of stroke or bleeding
produce the volume on integration.
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Extraction of essential oil from lemon
by water and steam distillation
Dr. P. Jaisankar, Chief Scientist & Head
Organic and Medicinal Chemistry Division

Introduction:
Essential oils are used in a wide variety of consumer goods such as detergents,
soaps, toilet products, cosmetics, pharmaceuticals, perfumes, confectionery
food products, soft
drinks, distilled
alcoholic beverages
(hard drinks) and
insecticides. The
world production and
consumption of
essential oils and perfumes are increasing very fast. Production technology is an
essential element to improve the overall yield and quality of essential oil. The
traditional technologies pertaining to essential oil processing are of great
significance and are still being used in many parts of the globe. Water
distillation, water and steam distillation, steam distillation, cohobation,
maceration and effleurage are the most traditional and commonly used methods.
Distillation methods are good for powdered almonds, rose petals and rose
blossoms, whereas solvent extraction is suitable for expensive, delicate and
thermally unstable materials like jasmine, tuberose, and hyacinth. Water
distillation is the most favored method of production of citronella oil from plant
material.
Source of Natural essential oil: Bark of Lemon
Procedure:
500 mL water containing round bottom flask was place on a heating mantle. The
RB flask was connected to a 250 mL adapter flask which contains lemon bark
(cut in to tiny pieces) which was then connected to a condenser followed by a
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Fig. 1 Water and steam distillation of essential oil from Lemon Bark

separating funnel and a 100 mL glass container (collector, Fig 1).
The steam generated by boiled water could extract the essential oil from plant
material and vaporize. The vapor then get condensed while passing through
condenser. The condensed essential oil will be collected along with distilled
water, which will be separated out in a separating funnel to get pure essential oil
from lemon bark.
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Preparation of isoamylacetate (Ester)
Dr. Biswadip Banerji, Principal Scientist
Organic and Medicinal Chemistry Division

Reaction:

Experimental Procedure
To a 100 mL round bottom flask add 25 mL (0.420 mol) glacial acetic acid
followed by 20 mL (0.185 mL) isopentyl alcohol (3-methyl-1-butanol). Swirl
the flask to mix the layers. To the solution add 5 mL concentrated sulfuric acid.
Swirl the flask while sulfuric acid is added. Add several boiling chips to the
flask then place a reflux condenser with lightly greased joints on the flask. Bring
the solution to boil in an oil bath for 1 hr. After reflux is completed, allow the
solution to cool to room temperature. Transfer the entire solution to a separatory
funnel and add 50 mL distilled water. Swirl the solution, allow the layers to
separate and remove the lower aqueous layer. Add another 25 mL portion of
distilled water, shake the flask, and separate and remove the lower aqueous
layer. Extract the organic layer with three 25 mL portions of 5% aqueous sodium
bicarbonate solution to remove excess acetic acid. Test the last extract and if the
aqueous phase is not basic (pH paper), extract the organic layer with two more
25 mL portions of sodium bicarbonate solution (NaHCO3). Then collect the
organic layer and dry over granular anhydrous sodium sulfate (Na2SO4) or
magnesium sulfate (MgSO4). After drying, a clear colourless product was
obtained with an intense odor of bananas
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Principles of Column Chromatography
Dr. Arindam Talukdar, Senior Scientist
Organic and Medicinal Chemistry Division
Introduction
'Chromatography' is an analytical technique
commonly used for separating a mixture of
chemical substances into its individual
components. There are many types of
chromatography e.g., liquid
chromatography, gas chromatography, ionexchange chromatography, column
chromatography. They employ the same
basic principles.The methods of separation in
chromatography are based on the distribution
of the components in a mixture between a
Figure: 1
stationary and a moving (mobile) phase (fig
1). The stationary phase can be a column of adsorbent, a paper, a thin layer of
adsorbent on a glass plate, etc., through which themobile phase moves on. The
mobile phase may be a liquid or a gas. When a solid stationary phase is taken as a
column, it is known as column chromatography.
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Compound separation in column chromatography is based on their affinity with
the stationary phase (silica, alumina etc). The compound which is morepolar
has higher affinity with stationary phase. Elution of the compound will take
place base on their affinity with stationary phase, less polar compound will elute
earlier than more polar compound. Elution sequence of compound can be
anticipated in correlation with TLC (thin layer chromatography) with column
chromatography (fig 2).Since in TLC mobile phase is moving via capillary
action (anti-gravity movement), TLC have reverse correlation with column
chromatography where solvent is moving in direction of gravity.
Aim of the experiment
Inchemical reaction chemist mostly ended up with mixture of
compounds where unreacted reactant and by product is present along with
desire product as for example in nitration of phenol where product two product
is obtain they are ortho-nitrophenol and para-nitrophenol. Separation of
mixture of compound via column chromatography is the aim of experiment.
Steps of column chromatography
I)
Slurry preparation: Mixture of compoundswas dissolve in volatile
solvent.Considerable amount of silicawas added to the solution of
29

II)

III)
IV)

compound mixture. Amount of silica will be such that after
evaporation of volatile solvent powdery slurry will be obtained.
Column preparation: First put cotton at the bottom of the glass
column. Introduce silica inside the column. The amount of silica to
be added to the column should be at least 10 times greater than the
silica added for the preparation of slurry.
Pour the slurry above the silica band of column and put sand or cotton
above it.
Run the solvent from nonpolar to polar. We will observe the movement
of band if the compounds having colour (fig 3) otherwisecompound
elution need to monitor by TLC.

Application of chromatography
Chromatography uses phase equilibrium partitioning principles to separate
proteins, nucleic acids, or small molecules in complex mixtures based on their
differing interactions with a stationary phase and a mobile phase.
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Soap Making at Home Using Coconut Oil
Dr. Umesh Prasad Singh, Principal Scientist
Central Instrumentation Division

Aim
To make soap using Coconut oil and Caustic Soda
Materials and Equipments
Coconut Oil: 250 gm
Caustic Soda (Lye): 44.9 gm
Distilled water (or Pure rain water): 112.26 gm (or 112.26 ml)
Beakers (or small buckets/Mug): One with mimimum 1L and one with about
1/2 L capacity, one 250 ml capacity, one 10 ml capacity
Mixer (or magnetic stirrer): 1 Mixer (electric) or 1 magnetic stirrer and a
magnetic bead
Spoons: 1 table spoon, 1 tea spoon
Soap molds: Few soap molds are made up of silicon or small flexible plastic
boxes of choice having total liquid holding capacity slightly more than the total
volume of the Liquids.
Weighting machine: One
Essence: About 1-2 ml liquid essence of choice (rose/leamon grass essential
oil/lavender essential oil/Vanilla or any other fragrance)
Permitted colours (food grade colours): 2-5 mg
Method
First make the NaOH solution by adding small amounts of Caustic soda (NaOH)
powder (about 1 teas spoon at a time) to the distilled water. Stir the solution
continuously to dissolve it. The solution would become too hot if large amount
of caustic soda is added, hence care has to be taken. Once all the caustic soda has
been added and dissolved, check the temp of the beaker (bucket/mug) by
touching it from outside carefully. If it is too hot allow it to cool to some extent
till the temperature from outside the vessel is tolerable to hand. Alternately one
can measure the temperature of the NaOH solution which should be about 38-40
°C. Once the NaOH solution has cooled to desired value, then slow add it to the
coconut oil. Keep stirring the solution either using a big spoon or magnetic
stirrer or a mixer (electric). After about 45-60 min the solution starts thickening.
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It would be thick to the consistency which we use to make basan batter or IDLI
batter at home for making Pakodas (fry). This thick solution is called trace. At
this stage add about 1/2 ml of essence to the solution to make the soap fragrant.
Dissolve about 2-5 mg of colour completely in about 1-5 ml of distilled water.
Add this colour to the trace which is already formed. Mix well till the colour and
the essence distribute evenly. Now pour the trace to the casts (plastic boxes).
Cover the lid of the plastic boxes and wrap the boxes in thick towels or blankets
to keep it warm for about 24-48 hours. The trace slowly solidifies to give soaps.
Gently remove the soaps from the boxes. Keep the soaps in a paper carton and
store it for 4-6 weeks before using it. This time period is essential to cure the
soap as some trace amount of NaOH may remain unreacted which may cause
skin irritation in some cases. During the curing process the entire NaOH gets
used up and soap dries to give good hard cakes which are easy to handle. This
process produces glycerin containing soap which is mild on skins.
Note: The ratio of oil, Caustic soda and water would change if a different oil
other than coconut oil is used. The ratios are given below for coconut oil soap
and Olive Oil soaps which are very popular and are mild soaps.
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Nuclear Magnetic Resonance (NMR)
Dr. E. Padmanaban, Senior Technical Officer
and Sandip Kundu, Technical Assistant
Central Instrumentation Division
Nuclear Magnetic Resonance spectroscopy,
commonly referred to as NMR, has become
the preeminent technique for determining the
structure of organic compounds. Of all the
spectroscopic methods, it is the only one for
which a complete analysis and interpretation
of the entire spectrum is normally expected.
The nuclei of many elemental
isotopes have a characteristic spin (I). Some
nuclei have integral spins (e.g. I = 1, 2, 3 ....),
some have fractional spins (e.g. I
=1/2,3/2,5/2 .... ), and a few have no spin(I =0). Isotopes of particular interest
1
13
19
31
and use to organic chemists are H, C, Fand P, all of which have spin I = .
(Ref. Table 1).
A spinning charge generates a
magnetic field, 1H and 13C have
nuclear spins of ½ and so they
behave in a similar fashion to a
simple, tiny bar magnet. In the
absence of a magnetic field, these
are randomly oriented but when a
field is applied they line up
parallel to the applied field, either
spin aligned( +½ ) or spin
opposed(-½). The lower energy
level (+½) will contain slightly
more nuclei than the higher
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level(-½).Schematic representations of these arrangements are shown in Fig.1.
In order for the NMR experiment to work, a spin flip between the
energy levels must occur. If an external magnetic field is applied, an energy
transfer is possible between the lower energy to a higher energy level. The
energy transfer takes place at a wavelength that corresponds to radio
frequencies(in MHz). The populations of the higher and lower energy levels
will become equal. If this occurs, then there will be no further absorption of
radiation. The spin system is saturated. The possibility of saturation means that
we must be aware of the relaxation processes which return nuclei to the lower
energy state. While returning to the ground state, re-emission of the energy is
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Atomic Force Microscopy(AFM)
Principles and
Application in Biosciences
T. Muruganandan., Technical Officer
Central Instrumentation Division
In recent year, Atomic Force Microscope (AFM) has provided a range of now
opportunities for viewing, manipulating and analysing biomolecules and will
hopefully allow application to be developed in Medicine and biotechnology.
Introduction
The invention of in the mid-1980's, followed by continuous progress in
instrumentation. It is a relatively new form of microscopy, in which a sharp tip is
scanned over the surface of a sample, while sensing the interaction force
between the tip and the sample. Because AFM does not rely on an incident
beam, as in electron or light microscopy, the specimen can be directly observed
at high Resolution in aqueous solution. The newly developed AFM is a valuable
tool for studying physical and biological structures provides a unique window
to the micro world of cells, subcellular structures, and biomolecules. The AFM
can image the three-dimensional structure of biological specimens in a
physiological environment.
This enables real-time biochemical and physiological processes to be
monitored at a resolution similar to that obtained for the electron microscope.
Sample preparation and recording conditions has revolutionized the way in
which microscopists explore biological structures. This surface imaging
technique involves scanning a sharp tip over the surface of a sample, while
sensing the interaction force between the tip and the sample of biological
specimens at sub-nanometre resolution under the physiological conditions.
In fact, an AFM is more than just a microscope as it can also measure minute
forces within or between biological molecules a method known as Force
spectroscopy which was not previously possible. The application of AFM in
several field, especially in biological sciences have increased tremendously in
last few years as evidenced by numerous published papers in highly reputed
journals.
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(a)

(b)

Fig. 1 Principles of AFM. (a) A sample is probed by an ultra-sharp stylus mounted on a cantilever,
which scans over the surface. A reflected laser beam reports deflections of the cantilever to a split
photodiode. Photoelectric circuitry then converts the deflections into height information recorded
as a digital image. (b) Sketch of a ligand tethered to an AFM tip and probing receptors embedded
in a cell membrane

The Principles ofAtomic Force Microscopy
AFM is a member of a family of new microscopic techniques that are referred to
as scanning-probe microscopes (SPMs). The principle of SPMs are the
generation of images of surfaces by measuring the physical interaction between
a sharp tip and the sample rather than by using an incident beam (light or
electrons) as in classical microscopy. The main parts of AFM are the sample
stage, the cantilever and the optical detection system, which comprises a laser
diode and a photo detector. The sample is moved relative to the cantilever in
three dimensions using PIEZOELECTRIC CERAMICS (Materials that
expand or contract when subjected to a potential difference) .The force
interacting between the tip and the sample is monitored with piconewton (1012N) sensitivity, by attaching the tip to a soft cantilever, which acts as a spring,
and measuring the bending (or deflection) of the cantilever (Fig-1). The
cantilever deflection is usually detected by a laser beam focused on the free end
of the cantilever and is reflected into a photodiode (2). AFM cantilevers and tips
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are usually made of silicon or silicon nitride using micro fabrication techniques
Applications
uThe AFM has been applied to problems in a wide range of disciplines of the
natural sciences, including solid-state physics, semiconductor science and
technology, molecular engineering, polymer chemistry and physics, surface
chemistry, molecular biology, cell biology, and medicine.
uApplications in the field of solid state physics include (a) the identification
of atoms at a surface, (b) the evaluation of interactions between a specific
atom and its neighboring atoms, and (c) the study of changes in physical
properties arising from changes in an atomic arrangement through atomic
manipulation.
uIn molecular biology, AFM can be used to study the structure and
mechanical properties of protein complexes and assemblies. For example,
AFM has been used to image microtubules and measure their stiffness.
uIn cellular biology, AFM can be used to attempt to distinguish cancer cells
and normal cells based on a hardness of cells, and to evaluate interactions
between a specific cell and its neighboring cells in a competitive culture
system. AFM can also be used to indent cells, to study how they regulate the
stiffness or shape of the cell membrane or wall.

uThe following images were captured from CSIR-IICB, Central
InstrumentationAFM facility.

(Control; c1) and 2 μM QF treated (c2) cauda spermatozoa showing intact plasma membrane,
acrosomal cap and mid piece in both images. In control image x and y axis are 10 μm each and z
axis is 0.486 μm. In treated image x and y axis are 19 μm each and z axis is 0.762 μm
https://doi.org/10.1002/jcp.26275
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Confocal Imaging System
Mr. Binayak Pal, Principal Technical Officer
Mrs. Banasri Das, Senior Technical Officer
Central Instrumentation Division
Confocal microscopy is a highly specialized form of fluorescence microscopy
which generates high-resolution images of material stained with fluorescent
probes. It is useful for capturing multiple two-dimensional images at different
depths in a sample. It is also possible to construct three-dimensional structures
within an object.
Principle
To understand the principle of Confocal microscope you have to first know the
physics of conventional
fluorescence microscope. To
visualize any object, we need to
illuminate it with suitable light
source. In fact, the entire
specimen is flooded evenly in
light from a light source in a
conventional fluorescence
microscope. All parts of the
specimen in the optical path are
excited at the same time and the
resulting fluorescence is
detected by the microscope's
photo detector including a large
unfocused background.
Therefore, the image seen at the
detector is produced from the
light reflected from different
planes of the specimen. Thus
out of focus light emitted from
Ray diagram of laser scanning
the specimen interfere in the final
Confocal Microscope
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image we see in traditional
fluorescence microscope. In
contrast, a confocal microscope uses
point illumination mainly by lasers
and a device to control out of focus
light called pinhole in an optically
conjugate plane in front of the
detector. Pinhole helps to eliminate
out-of-focus signal
the name
"confocal" meaning the “same plane” stems from this configuration. As only
light produced by fluorescence very close to the focal plane can be detected, the
image's optical resolution is much better than that of wide-field microscopes.
Advantages
w High resolution and less noise.
w Useful for 3D scanning of the
specimen
w Useful for Z-axis scanning and
depth perception in Zsectioned images
Applications
Cell and tissue research
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Matrix Assisted Laser Desorption Ionisation
Time-of-Flight Mass Spectrometry
(MALDI-TOF-MS)
Sandip Chakraborty, Technical Officer
Central Instrumentation Division
Matrix-assisted laser desorption/ionization (MALDI) is a soft ionization
technique used in mass spectrometry (MS), allowing the analysis of
biomoleciles (such as proteins, peptides and sugars) and large organic
molecules (such as polymers and other macromolecules).
All mass spectrometers consist of three basic parts: an ion source, a mass
analyzer, and a detector system (Fig.1). The stages within the mass spectrometer
are:
1.
Production of ions from the sample
2.
Separation of ions with different masses
3.
Detection of the number of ions of each mass produced
4.
Collection of data to generate the mass spectrum

Different chemicals have different masses, and this fact is used in a mass
spectrometer to determine what chemicals are present in a sample by measuring
the mass-to-charge ratio of ions produced from the sample after induction of
ionization. An ion is an atom or group of atoms that have lost or gained one or
more electrons, making them negatively or positively charged, which means
that the speed and direction may be changed with an electric or magnetic field.
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An electric field acclearates the speed of ions . After this, they are directed into a
magnetic field, which applies a force to each ion. This force deflects the ions
(makes them curve instead of traveling in a straight line) to varying degrees
depending on their mass-to-charge (m/z) ratio (The mass-to-charge ratio, is a
physical quantity, for e.g. two particles with the same mass-to-charge ratio move
in the same path in a vacuum when subjected to the same electric and magnetic
fields.). Lighter ions get deflected more than the heavier ions. The detector
measures the deflection of each resulting ion beam. From this measurement, the
mass-to-charge ratios of all the ions produced in the source can be determined.
The ions are generated at the ion source, then enter into a vacuum where they are
accelerated by a strong electric field in a 'flight tube' and subsequently separated
in time and finally hit the detector. An analyzer measures the time-of-flight
(TOF) taken for particular ions to hit the detector. The flight time of an ion is
related to its mass-to-charge ratio (m/z), thus, mass spectra can be generated
from simple time measurements.
Mass spectrometry is an important method for the characterization of proteins.
The two primary methods for ionization of whole proteins are electrospray
ionization (ESI) and matrix-assisted laser desorption/ionization (MALDI). The
MALDI-MS technique, in particular, allows for the mass determination of large
biomolecules (bigger than 500 Da) and synthetic polymers of molar mass
greater than 200,000 Daltons (Da) by ionization and vaporization without
degradation.

In MALDI TOF-MS the ionization is triggered by a laser beam (normally a
nitrogen laser), Fig.2. A solid matrix is used to protect the biomolecule from
being destroyed by direct laser hitting by forming a crystal lattice surrounding
the analyte and to facilitate vaporization and ionization. The matrix absorbs
light at the wavelength that laser produces (generally Nitrogen UV 337 nm laser
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is used). The sample is mixed with a matrix solution and allowed to cocrystallise on a target plate. When the laser is fired at the target the matrix
absorbs the laser light energy which vaporizes it (it desorbs from the surface)
and this carries some of the sample with it. At the time that the laser is pulsed a
voltage is applied to the target plate to accelerate the ionised sample towards a
time-of-flight mass analyser. There are two kinds of mass analyzer, one works
in linear mode, and the other works in reflectron mode and can easily separate
proteins up to 500 kDa. The precision is considered to be approx 10 ppm.
MALDI-TOF-MS is the workhorse for proteomics. For organisms whose
genome sequence is known the identification of 'interesting' protein spots from
a two dimensional gel (2-D gel) is a routine work. Protein spots are excised and
digested with a specific protease (e.g., trypsin cleaves only on the carbonyl side
of lysine and arginine) and the fragments are measured by MALDI-TOF. This
peptide mass fingerprint can then be used to search databases to identify the
protein.
Applications of MALDI TOF MS
To date, MALDI TOF mass spectrometry has been successfully used for the
analysis of a wide range of different analyte molecules. Important examples are
peptides and proteins including glyco- and membrane proteins and
phosphopeptides, oligosaccharides etc.. MALDI TOF mass spectrometry is one
of the most important tools for the analysis of the proteome, i.e. proteomics. In
addition, it is the major tool for the analysis of the products of peptide synthesis.
Therefore, MALDI TOF-MS has become a valuable tool in the modern biology
research.
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Understanding the Molecular Sociology
Inside the Cell: Role of Structural Biology
Dr. Jayati Sengupta, Principal Scientist
Structural Biology and Bioinformatics Division
Living cells are extremely complex factories and they employ numerous
'molecular machines' to perform key cellular processes such as: transcription,
translation, mRNA splicing, DNA repair, cellular signalling, transport etc. in
order to perform specific functions. These molecular machines are either protein
oligomeric complexes, or protein-nucleic acid assemblies. Particular striking
features of these molecular assemblies are their high complexity and their ability
to rapidly interconvert among multiple conformational states. The study of
structure gives a great deal of insight. If it is complemented with studies on
dynamics, further more understanding of functional mechanisms of the cellular
macromolecules can be achieved.
Among all structural biology techniques, cryo-electron microscopy (cryo-EM)
is in the limelight these days (following declaration of last year's Chemistry
Nobel prize) for investigating macromolecular structure and dynamics. CryoEM of biological molecules in single-particle form is comparatively a newer
approach in structural biology. However, this approach has furnished direct
evidence for conformational changes of macromolecules as it proceeds through
different states during their function. This technique made electron microscopic
imaging of the entire molecule in a fully hydrated state (without causing
deformations) possible.
A dedicated cryo-EM facility equipped with a state-of the-art 300kV Tecnai
POLARA along with other necessary auxiliary equipments has been established
at CSIR-IICB for studying structures and dynamics of biological
macromolecules.
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Floral Scent - Pollinator
Attractant or Herbivore Deterrent?
Dr. V S Pragadheesh, Scientist
Organic and Medicinal Chemistry Division
When someone sayFLOWER, several things flashes in to our mind they are
colour,smell,beautiful structures, nectar and so on. Do we ever think of what
makes these flowers to produce colors and smell? And why the colorful
butterflies, buzzing bees, hovering flies, moths, bats, humming birds visiting
these flowers day and night?
Yes, plants attract these insects, using their floral
scent and color, to transfer their pollen from one
flower to another flower. The insects that we see in
our garden are doing this job of transferring pollens
(pollination) all the time.
Plants make a variety of low molecular weight floral
scent compounds, which blends to give specific
fragrance to the plants. Odor of flower provides
potential information regarding the location of the
flowers that makes insect and animal pollinators to identify and visit the flowers
for pollination.
There are also several insects which feed on plants for their food, these are
called herbivores. When plants send scent,
these herbivores will also get attracted to the
flowers and they feed on the flowers. How
plants defend themselves from their herbivore
enemies?
Plants use the floral scent to attract pollinators
and repel herbivores. Remarkable variation of
flower scents in plants is controlled mainly by
three group of chemical compounds namely,
terpenoids, phenylpropanoids and fatty acid derivatives. Phenylpropanoid
compounds made along with the colored pigments of the plants functionin the
attraction of pollinators to the flowers while terpenoids which present in the
vegetative parts of the plants have a dual function as the attraction of pollinators
and deterrent of herbivores. My presentation will explain how these natural
occurring floral volatile compounds are produced in plants and modulate the
emotions of not only insects but also to humans!
“Perfumes are the feelings of the flowers”- Heinrich Heine
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Dengue Early Diagnosis and Search
for Antivirals to Keep the Enemy at Bay
Dr. Subhajit Biswas , Senior Scientist
Infectious Diseases and Immunology Division
Introduction
In recent times, dengue virus (DENV) has become a major public health
concern following the endemicity and the morbidity and mortality associated
with the diseases caused by DENV. Dengue is caused by a positive sense single
stranded RNA (ssRNA) virus which belongs to family Flaviviridae. These
viruses are spread by the bite of the female mosquitoes of the Aedes species,
principally A. aegypti and to a lesser extent A. albopictus. DENV causes dengue
fever (DF), dengue hemorrhagic fever (DHF) and the more severe dengue shock
syndrome (DSS).
Many parts of India are endemic for DENV infection and sharp increase in the
number of dengue cases have been reported recently. No specific antiviral is
available against dengue. The first ever dengue vaccine Dengvaxia (CYDTDV) is only partly effective and doesn't provide full protection against DENV
infections. These vector-borne diseases have become a major threat in SouthEast Asian countries like India due to ever-increasing urbanization, tropical
climate and poor waste management.
DENV has four common serotypes namely DENV1-4 which form different
phylogenetic groups based on their changed nucleotide sequences from each
other. All the four serotypes have been reported in India and the serotype
prevalence associated with dengue outbreaks shift from one serotype to another.
Some recent studies have reported the presence of more than one serotype in
dengue patients and one of these studies showed that majority of the DHF cases
were associated with mixed DENV infection. Hence early molecular diagnosis
with specific serotyping is of utmost necessity to manage the disease effectively.
Methodology
Testing human sera samples for DENV NS1 by ELISA
ELISA is routinely performed in the pathological laboratories on patients' blood
samples to detect DENV NS1/IgM/IgG in human sera. There are a number of
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commercially available ELISA kits. The specificity and the sensitivity of these
ELISAs are better than rapid strip-based tests.
Serotyping by reverse transcription-polymerase chain reaction (RT-PCR)
Total RNA from the patient's serum is extracted and the concentration and purity
of the RNAs are checked using spectophotometry. cDNAs are prepared from the
total RNA using Superscript III Reverse Transcriptase kit. Individual seminested PCRs are carried out using reverse primer, specific for individual
serotypes.

Conclusion
Detection of DENV NS1 antigen by ELISA kit followed by molecular
serotyping serves as the “gold standard” for pin-point diagnosis and
management of DENV and the related diseases. The search for Dengue
antivirals and vaccines remains a high research priority.
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