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KHAOS χάος
According to Greek mythology khaos (chaos) refers to the void state
preceding the creation of the universe or cosmos, meaning
the beginning.
Here we present to you our ﬁrst edition of IBAB newZine series.

DISCLAIMER

This is not a study material
Nor a part of any course
None of its contents will be asked in examinations / interviews
But if you wish to allow your mind to follow through great ideas and thoughts, turn to
the next page
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Independence day

August

On the 15th of August, 1947, India gained freedom from British rule. Today,
7 1 years later, the world has not forgotten the sacri ces made to free our
country. Independence day was celebrated here at IBAB. It was an
occasion of celebration and remembrance. The day began with the
hoisting of the National Flag as the campus was beaming with the
colours of saffron, white and green. The atmosphere echoed with the
rhythm of our National Anthem, which lled our hearts with Patriotism.
This was followed by a small speech delivered by Deepa and Navjoth
from MSc-08, which made us realize the value of hard-earned freedom,
that we now take for granted. A quiz competition was also organized for
the students of IBAB and CHG by Arjun and Archit (MSc-07).

Decept ion
In treacherous darkness, you crawl
Frantically searching
For any sign of light
Any ray of hope
For a trace of a place that isn’t dreadfully dark
And amidst this fear,
You make way
Pushing through,
Drawn towards the very thing that blinds you.

Rashmi
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18 t h

One Day Workshop In Transcriptomics

August

A one day workshop in transcriptomics, a component in the
Bioinformatics workshop at UHS, Bagalkot, was conducted
on August 18, 2018, from 9 am till 6 pm by the BioIT centre
here at IBAB and was coordinated by Dr Kshitish Acharya , a
faculty scientist. There were a total of 30 participants from
various organizations across India, including the Centre for
Advanced Faculty Training (CAFT) at UHS Bagalkot. The focus
of the workshop was on the current trends in Next
Generation Sequencing (NGS) based transcriptomics (RNASeq) with a special emphasis on the transcriptomics of
plants.
After a general orientation, Dr. Kshitish Acharya introduced
NGS methods, and concepts of genomics, transcriptomics, proteomics and their applications. Dr Sreekanth
Reddy, a research scientist at BioIT, gave a tour of the NGS facility, wherein the participants were shown how the
Illumina HiSeq 2500 works and were given an overview of the different types of equipment and methods used in
the library preparation for NGS sequencing. Subsequent sessions were focused on giving the participants a
handle on 'data analysis' of sequencing reads. Dr R. Srivatsan, a faculty Scientist at IBAB, gave the participants an
overview of the 'R' programming language and its application in RNA-Seq data analysis. Dr Abhilash Mohan
(Research Scientist, BioIT, IBAB), gave an overview of the algorithms used in RNA-Seq data analysis and the tools
commonly used to perform this analysis. Mr Govind, a senior PhD student at IBAB, conducted a session on the
functional analysis of differentially expressed genes.
The program was concluded with a general open discussion on functional analysis, transcriptomics,
metagenomics, and their applications in the context of agriculture and horticulture. This discussion was
coordinated by Dr Acharya. According to the feedback, participants liked most of the sessions and found them
to be very useful.

Rabbit in a SnowStorm

Alone in her grave Nature rests,
For all nothing but white hue,
Amidst the Winter s snowy chests,
Hides the rabbit, under the old yew.
Adorned is the sky in Eternal night,
And ahead, just the Storm s might,
Longs for nothing but Hope s light,
Under the yew, the cold it ghts.
The song of life, a scream so silent,
For Nature s soul in a Land distant,
Longs for nothing but Day so bright,
Under the yew, the cold it ghts.
Ragging is the Storm s might,
And Life loses the Eternal ght,
I n i t s g r a v e , u n d e r t h e y e w,
Rests the dream of Spring s hue...

Mithun
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Divine Play
A series dedicated to establish the logical and
historical links between philosophy, science and art*

S

hiva woke up to funny sounds from his parents’
bedroom. Without waiting to switch on the lights,
he ran to her bedroom and slammed open the
door. For a split second he was confused, “DAD! WHAT
ARE YOU DOING TO MUMMY?” On seeing their only son
bear witness to the forbidden fruit of life, both the
parents instinctively ducked under the covers. “I told
you to lock the door Devangshu”. But the husband
had his own exasperations “.....Just as we were getting
to kinky parts…….. Shiva, you have very bad timing, go
sit in the hall and we will meet you there….guess it's
time we had the talk with him”.
Upon getting dressed, Anjali felt uneasy, which in turn
made her feel ashamed. As a biologist how could she
be nervous about telling her son how he came to be.
But upon further reﬂection she managed to articulate
the source of her unease “Can one be innocent
without being ignorant?”, she wondered out loud.
Devangshu gave a half suprised, half thinking smile.
“ G u e s s
w e ' l l
ﬁ n d o u t .
“
Shiva was patient - as for the better part of the hour, his
parents explained the methodology of natural
mammalian reproduction. And though there was a lot
of “you'll learn about this later” in the details, they
seemed to have satisﬁed his current curiosity. But just as
they were about to leave, he exclaimed “Does that
mean ajja and ajji made daddy …. and…..nana and
nani made you, mummy?”
Which led to another hour of discussing the family tree
before an ultimatum of sleep was issued to Shiva. But
Devangshu realized that they had opened the
ﬂoodgates to the topic of evolution and said so to
Anjali, though she wasn't worried. “Nah, he's a child,
will probably move on to other things tomorrow”. A
wager was thus placed, involving more kinky hybrids of
the forbidden fruit.
As it turned out, Shiva didn't disappoint his father, and
for months on end, both parents had to condense the
evolutionary mechanism through analogies,
allegories, museum visits and games. But Shiva's thirst
was unquenchable. When Anjali ﬁnally postulated that
all life comes from previous life, and showed Shiva a
rooted phylogenetic tree(essentially a family tree

connecting all life on earth) that she had constructed his next question was
“How did the ﬁrst life come about”.
This time it was Anjali who exclaimed to Devangshu
that their son's questions would soon outpace the
answers being provided.
“Nonsense, that won't happen until he reaches the
end of high school.”
But it was his turn to lose the ensuing wager. For in the
next few months, the son forced the parents to learn
about geology- as they tried to hypothesize the origins
of life and of the planet earth, and eventually led them
to read cosmology books, as they tried to make him
understand how the sun, the moon and the universe
came to be. Barely a year after that fateful night,
Shiva's incessant questions and his parents' unrelenting
quest to give him the best possible answers led them to
trace the history of the cosmos to the moment of
creation itself. And when he asked the inevitable
“What caused the big bang?”, his parent's ﬁnally said
“We don't know”.
If all of us were as curious as this child, every
conversation on any aspect exploring the nature of
reality would lead to this problem – of providing
evidence for the evidence, or the proof of the proof,
i.e., even when a solution is provided to the initial
enquiry, a further solution can be asked to explain the
solution itself.
The conversation gets stuck in one of two ways
1) A circular reasoning - A chicken and egg
scenario (though this is a bad example-as
biologists we know neither came ﬁrst- it
captures the thought well)
2) An inﬁnitely divergent regression - One keeps
asking questions to every answer ad inﬁnitum.
Long ago, certain intellectual men identiﬁed this issue
and perhaps realized the futility of absolute proof, or
just got tired. For they decided to not prove certain
things. These things they said, were to be taken at face
value and not be questioned. These statements
required no validity, no evidence, no proof. Today, we
call them axioms. Or postulates. They are the bases of
all western (and thus modern) science and
technology.
Today, every one of us who has had a formal
education (school or college) is an intellectual heir to
Europe in general and Greece in particular. For this
particular method of practicing science can be
traced to these places.
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In the ﬁeld of epistemology (the branch of philosophy
that deals with “knowledge”), this approach of
ﬁguring out the nature of reality is called
“Foundationalism”. As every theory or law is built upon
axioms and postulates. Some western philosophers
have tried other approaches, but their efﬁcacies have
paled in comparison to that of “Foundationalism”,
which has allowed us to sail the oceans, ﬂy the skies,
build GPS satellites and put men and women in space.
Now some of you reading this may realize that the
biological subjects we learn don't seem to rely on
“Foundationalism”. But this is only because biological
theories have historically been more narrative than
predictive. Besides, the application of biology
(biotechnology) is reliant on foundational principles
anyway, as it requires maths and physics.
This approach of “Foundationalism” can still be prickly
for purists- as how can one believe in something
without evidence- it is equivalent to faith, or religion
and superstition. And while no western school of
thought may be able to provide a satisfactory
solution, certain eastern (speciﬁcally Indian) ones dothough I doubt most modern educated minds will
consider the eastern schools scientiﬁc. In coming
issues, this column will be dedicated to exploring the
growth of philosophy and her children- the arts and
the sciences (which includes commerce and
economics) in the east and the west. Where they
converged, where they diverged, and the path by
which the world as we know it came to be.

Rohit

“

“

Euclid for example started with a few axioms from
which he built the entirety of what we call coordinategeometry (representing space in (x,y) coordinates).
One of his starting axioms can be paraphrased as
“Two parallel lines will never meet”. Which seems
reasonable. However, over several hundred years,
many mathematicians dared to question it, and
starting from the principle that “two parallel lines will
meet”, new geometries were obtained. One of these
was elliptical geometry- which can give us the
equation of any ellipse. So to arrive at the equation of
the path our planet takes around the sun, we need to
assume that two parallel lines will eventually meet
(where? think about it)!

*Science includes it's application (technology),
economics and commerce, while art includes
literature and entertainment too.

Morning is here,
the day is new.
Perhaps this is
where the light
breaks through.
Morgan Harper Nichols

P.S. The problem of proving the proof by the way is
sometimes known as “Agrippa's Trilemma”.
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A Mini Guide to Doing Nothing
May all that s been reduced to noise in you become music again.

Emptiness.
Well it is a better place than loneliness.
Or is it?
So in our hectic lives, a blink of eye and it is next week already. Threads running all over our minds.
Can't remember when we took a break. But I'm pretty sure we wasted / spent some time watching
that TV show, stand-ups or that movie or surﬁng memes, scrolling through social media. Yet we
were busy. That is why we need to practice doing nothing.
Go out. Sit in a park. Observe. Forget.
Don't have time for it. Trust me, you are the one who needs it the most. And believe me, you are
totally capable to ﬁnd the required time.
Stop thinking about all the pending work. Also probably you were procrastinating instead of
ﬁnding the effective solutions. Forget about the phone you own.
Listen to the noises our planet has to offer instead of that new song in loop and I bet you will ﬁnd the
music soon. Look at the blue sky. May be try to look for a rainbow or follow a cloud. Look at the stars
and imagine the emptiness all around the space. Think about the stardust that is ﬂowing through
your body and be amazed by your sheer existence.
The aim is to slow down the train of thoughts. May be gradually replace them with something new.
Just for a time being. Your brain will soon get addicted to it. You will ﬁnd solutions for your work
related problems or any other issue by not even thinking about it. You will not be bothered by
petty stuff anymore. Because your brain knows when you will be doing nothing your mind will be
formless, shapeless, empty like the space, yet ever expanding like the universe.
So appoint a time for yourself to do nothing. When every one is searching for a path, all you have
to do is to take a reverse gear and stop. And you will make your own path from there. Outsmart
your peers, literally by doing nothing.
Take that opportunity. Enjoy every moment of doing nothing.
Distracted Soul

In case of an apocalypse, which area in the IBAB
campus would you choose to survive in ?
Send your replies at newsletter@ibab.ac.in
Archit

don’t . just ;
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Maanasa
Greg
Jaysmita
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20-24 t h

Next Generation Sequencing Workshop

August

The ability to map an individual's “code of life” has come a long way since the Human Genome Project. What took
billions of dollars and dozens of institutions over a decade can now be done by one person in less than a day at a
fraction of the cost. Provided they have the 'know-how'.
IBAB has strived to bring this know-how to students and professionals at a low cost to beneﬁt ratio, and successfully
conducted its latest NGS workshop from 20-24th August 2018. Participants received a “full stack” (to borrow a
programmer's term) hands-on experience, from the upstream process of isolating the target DNA/RNA in a wet lab
to the downstream processing of experimental data using computational tools and methods.
Interest in the workshop has increased since its inception, and the next edition was conducted from 24-28th
September.
Given below are the salient technical features of the workshop●

DNA/RNA isolation from cells and body ﬂuids

●

Polymerase Chain Reaction

●

Basic Library preparation techniques for Next Generation Sequencing

●

Computational tools for Genomics and Next Generation Sequencing

●

Basics of Linux Operating System

●

R' programming for Genomic Data Analysis

It also comprises didactic and research talks by eminent faculty in the area of genomics. Further information can be
found at the institute's ofﬁcial website - www.ibab.ac.in

20th
August

KERALA FLOOD RELIEF INITIATIVE

The previous monsoon was an unexpected hit on the state of Kerala. The state saw rainfall as never before leading
to an initial ﬂooding of low lying regions. As the monsoon continued, the dams in Kerala, which are around 35 in
number, reached their maximum capacity demanding urgent opening of the shutters. All possible precautions,
including evacuation of the probable regions that would be affected were taken. For the ﬁrst time in the history of
the state, almost all dams, large and small, were opened and this created an unprecedented havoc. The death
toll was almost 400 and many people lost their homes and their sources of livelihood. Roads were destroyed and
the ones that weren't, were unﬁt for transportation. Rescue services were carried out to maximum efﬁcacy by the
Indian Army, Navy and Air Force as well as the localities. Around 10 lakh people were sheltered in camps all over
Kerala where food, clothing and medicines became a necessity.
In IBAB, a ﬂood relief drive was organized by the M.Sc. students.
Despite the fact that we are a small institute, we tried our best to do our
part for the affected. Many students and professors contributed to the
Chief Minister's fund directly. We collected necessary items including
blankets, sanitary pads, clothes, daily use items, medicines etc. These
were donated by professors as well as students. We also collected
money from people willing to donate, which was used to buy
Reuters India

necessary items from nearby shops. All the items collected were
arranged for transportation to one of the camps.
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A Place beyond
good and bad
Do you know ??
There is a place beyond good and bad
I will meet you there !!
There is a place with just
impenetrable forests and
lots of butter ies.
I will see you there.

HYPOCRISY
The world I live in seems to be a delusion,
Where the rules are made to oppose any solution.
An errand where ideologies dominate over beings,
An ocean of life without any feelings.

Where our time ies.
Do you know why ?
Because thats where
we came from.
A place where there are no inhibitions,
no social order and
no one else other than you and me.
I will meet you there !!
We are imperfect people,
trapped in an imperfect world,
living a perfect lie
until we go beyond.

My bleeding vagina is considered a sin,
My spaghetti straps are supposed to be pin.
My words are to be barred under a zip,
Such gesture is to be carried down to my other
female kin.
A woman is worshipped if she gives birth to a penis,
However, raped if she chooses to wear denims.
If her answer to lust is Rejection,
She gets awarded with Acid-Reverberation.

A place beyond good and bad.
I will meet you there.
Tejus

One's talent gets killed by the weight of pride,
Corruption parade is on its stride.
Politics is inhaled and Greed is exhaled,
Though, Justice is Always Delayed.
Acceptance is partial, where Trans-genders strive to
survive,
Their existence is questioned by every religion, sect
and tribe.
The Almighty designed us the same,
However, we are yet to be tamed.
A Man crafts no pain in his Story,
Tears bring shame to his glory.
A Man from birth is ought to be Perfect,
Irrespective, of his Perspective.
Akanksha
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The air we breathe, is it all going to our lungs?

T

his article is about something very fundamental to all of us,

breathing. I guess we all know scienti cally that the air we breathe,

goes to the lungs and from there it enters the blood and runs all over

the body, reaching all the cells. I request all those who have learnt a bit of
science/physiology/anatomy to go through this blog patiently and correct
me, if I got anything wrong in this write-up. I request the
spiritual practitioners to do the same.
Yogic science talks about something called 'PRANAYAMA' which primarily
deals with exercises on breathing. With the little Sanskrit I've picked up,
Yama means getting rid of unwanted of things, 'PRANA' means life force.
'PRANAYAMA' essentially should mean, getting rid of unwanted life energy!
Or rather use life energy to get rid of unwanted things. There are many
meditation practices that primarily ask us to observe our breathing. There
are many, may be millions across the world, whose de nition of meditation is only to observe our breathing.
If the air we breathe through our nostrils is reaching our lungs and is getting out through the nostrils again,
what is the fun in observing it, will it serve any purpose? has been a pricking question
I've had for a long time. I have asked those who meditate observing their prana (breathing), what they observed
about the prana. Nothing much has been the general answer, except the calming effect of the mind. I am sure
there are many who found the real aspects of prana, but chose not to disclose it.
There is another process called yawning. This happens especially when we are tired or bored. I remember my
teachers saying that brain tries to take in or ush out more air, and this triggers yawning. The eardrums are
supposed to stretch/compress in the yawning process, allowing expansion of the cranial space. Does this mean,
that the ears can also be associated with the process of breathing. Is there a route to the brain/cranial space? bypassing the lungs to get air. This is con rmed further when we do vapour inhalation. Especially, if we happened
to inhale turmeric/eucalyptus oil vapours when we have caught a cold, we might have observed that it hits the
skull region, the top of our head immediately, making us cough to expel them. It looks like there is a mechanism
for getting the air up, by-passing the lungs-mechanism.
Yogic science talks about ve kinds of prana! The one that goes to the lungs is only one among the ve. There is
a prana called 'Udana' vayu (vayu means air), that goes up, to the forehead, eyes and brain area.
Science has never mentioned this, it is yet to embark upon even researching it. But from the yawning process,
or the vapour inhaling process, or the breathing practices like 'Kapala-upathy', it is obvious
that a part of the air we breathe is going up, instead of taking the lungs route.
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If we just guess where else we have air in the body, stomach, rectum, bladder are obvious places. Here comes my
apparently trivial but fundamental question. Does the air in the stomach get there via the food we eat,or the
eating process, or is it formed by the digestion process, or can we breathe into stomach? I am sure all the
scienti c brains want to despise the question of breathing into the stomach. But surely, we agree, there is air in
the stomach. Yogic science calls this air (vayu) as 'SAMANA' vayu. And this air is associated with the element re.
Similarly, the air in the large intestines, rectum and bladder are named as 'APANA' vayu. Here, the air is associated
with the element water. Science has studied the respiratory system extensively, to the extent that we can say our
knowledge on this topic is complete, but there is no mention, or even a remote thought process associated with
these SAMANA/UDANA/APANA types of air.
And for the last one... Have you ever got a sprain, a knot in the nerves? as it would feel. If you have gone to a
massage therapist, to get relieved of a sprain, you might have heard a word 'gas lock' in the nerves. There is air ow
in the nerves as per the 'Varma' therapy. I do not know what science says about it. But releasing such gas locks will
relieve the sprain immediately. Often the cramps and spasms are associated with dif culty in breathing. When
we breathe, the pain at the spasm affected zone will hit north! This de nitely means that the breathing process
has something to do with regularizing the air ow/pressure all along the body and not just about the lungs. Yogic
science is very much aware of this. This vayu is called 'Vyana' Vayu.
Man... we think science is superior... the respiratory system is fundamental... de nitely yogic science has done
more research, more taxonomical studies than what modern science has done on that. And the
worst part is, most of the current day meditation teachers who prescribe observing breathing are not going
deeper to encourage the seekers to recognize these pranas, to make use of it for our betterment. If the
practitioners of such meditation methods are not aware of the
breathing, beyond their nostrils or lungs, I sincerely request them to start their research on this.
Whatever I have conveyed here on the yogic aspect of prana, is just the tip of the ice-berg. There are ve more
'Vayus' de ned in yogic science. It has an extensive catalogue on the effects of breathing via the left or the right
nostril, through both, breathing to different organs directly, using breathing to detox and so on. As somebody
pursuing a career in science, I see the very limited knowledge, science has on the respiratory mechanism and the
immense and profound, but with no-ado knowledge of the yogic science of the east.
S.Thiyagarajan

28th
August

Of cial Launch of M. Sc. 08 batch 2018

The M. Sc. course for the 2018 batch was made of cial on the 28th of August .The
distinguished chief guests included the Vice-Chancellor of Bangalore University,
reputed scientists and Heads of various departments of Bangalore University. The
Chief Guests had expressed their immense privilege and gratitude for having a
prestigious institute such as ours under their af liation . A new brochure for IBAB
was of cially released on this day.
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5th

September

Teacher's Day

The wind beneath our wings propel us to great heights. It is
us who seldom recognize this driving force, the people who
dedicate their lives for our development and educational
progress. On 5th of September , students of M. Sc. 07 and 08
expressed their gratitude to all their mentors in a cultural
event.
The program commenced with a speech by Anshu, followed
by a classical dance performance by Priya and Arya, a mashup of songs by Arjun ,Aditi and Nalesh (on the guitar), a poetry
recital by Harini and a popping and locking performance by
Navjoth.
Various other activities and games like pictionary and lemonspoon race were organized for the teachers, and their active
participation made the occasion a memorable one. The
program had a "sweet" ending with a cake.

13t h

September

Ganesh Chaturthi

The 13th of September marked the beginning of the ve day
celebrations of the festival of Ganesh Chaturthi, and who are we
to shy away from festivities! One would have sensed the festive
spirit when one entered the hostel, the setup looked
mesmerizing. Going with the IBAB tradition of eco-friendly
celebrations, the idol was made entirely of clay. Aarti was
performed twice a day. The celebrations concluded with music
and dance prior to the immersion of the idol.

During RNA extraction

Sponto PUN S
When girls don’t laugh, Sodium is released. WHY??
Because
RNA
?
Hasi + Na +
HasiNa
Amruta
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A brief note on the collection of paintings and prints put up for display on campus.

Let us know
your thoughts
about this
p a i n t i n g

The institute was gifted 1 or 2 original paintings and when we put them
up we realized what a difference it made to the ambience of the
institute. Most of the walls looked so bare when compared to the ones
which had these paintings. However artworks have become extremely
expensive, and we could not afford to purchase originals. Thereafter we
s ta rted 'Mis s ion Afforda ble Art'. We v is ited v a ri ous ga l l eri es in
Bangalore, Delhi and Mumbai, primarily those of the National Gallery of
Modern Art and the Lalit Kala Academy, and bought their inexpensive
prints, that is copies of originals. Many of these are produced as
'folios' of 6-10 prints, and we created 'corners' of different artists
in different parts of the academic building. As such, we have corners
of Ramkinkar Baij, S H Raza, Jamini Roy, Amrita Sher-Gil, Paramjit
Singh and Raja Ravi Verma. We also have some corners that are
theme-based rather than artist-based, such as historical pictures of
Delhi, or those of the Bagh murals. Many prints are not from folios, and
they are distributed over several corridors in the academic building,
and over different buildings on campus. We have also sourced prints from
several other galleries. Impressed with our collection, a few more
originals have been donated to the institute.

At
newsletter@ibab.ac.in

Gayatri S.

Neglect

S

omething was just not right. It felt like an
absence, absence of something that used to be
there but never asked for attention, maybe an
image missing from the wall. "Am I thinking too much
?" he asked himself. He was not able to feel, not even
his reaction to such an event. What bothered him was
a question , "Was it always like this?". After failed
attempts to answer himself, he started to recollect
what he has been doing from the past few days. His
eyes moved slowly past curtains towards the orange
sky. Distant sound of sea gulls, warmth of the light,
ticks of the clock .... he was awake. Steam rising from
his black cup was fading away in the shadow of
maroon curtains. His tea was carefully placed on a
white tray kept on a brown polished wooden desk by
the bed. As usual, it was prepared with two spoons of
sugar and two tea bags and two minutes of heating.
While having his tea he looked at the sky . Two eagles
were ﬂying . He likes watching solitary eagles ﬂy.
Through the open window the breeze was touching
his face, his hair... letting him stand, as if she was
always there, waiting for him. The setting sun
reminded him that he has to leave . On his way to
work his silence didn't betray him neither the world
was allowed to interfere. It was getting dark. The
street lights looked like giant candles .Soon he
reached where he was expected, a place where

suffering must not be granted recognition. He was not
late, never was. In the dark, lamps arising from the
ground kept patches of grass green. He stared at the
door . The dimly lit frame looked as if it was just there
without the building. It was always like this. While
passing by, there was nothing unusual, but something
caught his eyes. It was a frame hanging on the wall
behind the doors, it was a painting. His arm held the
door aside. He looked at it as if one of his jobs was to
just look at it. In the dim light he saw the face, the
evening sky, aesthetics of a woman and the third eye.
The face was looking at him as it would have looked
at anyone else or anywhere else. The dust on the
frame , the darkness behind the door, the neglect
didn't succeed in diminishing the beauty as if they
were a part of an intricate thought to make that face
unnaturally beautiful. "How long has it been?" he
asked himself. In that moment he knew that face
belonged solely to him. He knew what he was going
to do. He turned and his feet carried him where he
was needed. Huge doors opened with ﬂickering
cameras , chuckling faces and gripping hands. He
was with them. He knew why he was here. Amidst all
this, the ﬂoating view of the sky with solitary eagles
crossed his mind.

Durbar
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Science with NJ
By Navjoth Menon and Mithun P Muralidharan
“We know about molecules; we know about cells and
organelles, but the stuff in between is messy and
mysterious. Yet, that is the level of magniﬁcation at which
much of the action takes place: the scale of perhaps a
few to several hundred nanometers.”
-P. Ball
When Microscopy Goes Cryo (2017 Nobel Prize In
Chemistry)
Who knew that the microbe world could hold something
so vast and unknown? As we sail through these
uncharted waters, our curiosity propels us to create new
technologies and upgrade the old to discover new
horizons. (I still use Windows XP, by the way). In this article,
we will explore a novel invention in the ﬁeld of
microscopy: cryo-electron tomography.
So what is this new technology and what's with all the
hype? Let's start with a simple example, the common
cold caused by Rhinovirus. This little guy is the reason
behind the loss of $20 billion every year, due to work
absence, having a signiﬁcant impact on the global
economy. Several technologies have been used to
understand the structure of such small viruses. We need
to dig deeper into these little rascals to understand how
they do this, and what we can do to stop them. A
continuous challenge has always been optimising
equipment used to visualise specimens by increasing
resolution while minimising damage to the specimens.(
How would you feel if you were chemically ﬁxed,
dehydrated and embedded in a polymer resin, just to be
looked at?)
'Resolution Revolution'
Everyone has problems. Well, we did too when we were
using TEM and its modiﬁcations. The electron beam itself
fried the biomolecules being studied, while the
technique involved the use of a vacuum which resulted
in biomolecules drying out and collapsing, virtually
creating a roadblock when it came to probing these
structures. We can observe biomolecules using X-ray
diffraction but ﬁrst, we need to crystallize them, which
may cause an alteration in their structure and so, this
technique does not show how the molecules move.
That's where Cryo-EM comes in. Now, get ready for a
brain freeze.
Cryo-electron microscopy is an extension of TEM, where
the samples are observed using cryogenic conditions.
This technique is more advantageous compared to
several existing microscopy technologies.
First, it requires only a small amount of sample to
determine the structure. For instance, to determine the
structure of samples such as viruses, it would require only
104 particles.
Second, the samples are ﬁxed without the use of any
chemical reagent. This would ensure that the samples
are in their most natural state. Moreover, the samples do

not adhere to any surface, thereby enabling us to view
the structures in their intact form.
Third, it can view a wide range of samples at very high
resolutions. Recent studies have shown that this
technique could be used to determine high-resolution
structures of proteins of 2000 kDa.
Damn, now that's quite useful. But how does the
cryo-electron microscope work?
The main feature of cryo-EM is the 'quick freeze' of water
or protein solutions, called vitriﬁcation (a word for you to
sound intelligent). This quick freeze prevents water from
crystallizing and hence, forms an amorphous solid
(disordered glass). Ice crystals, on the other hand, would
have diffracted the electron beams, resulting in obscure
results. The scientists working on this said, “The sample
was catapulted into a bath of liquid nitrogen-cooled
ethane, which freezes the thin ﬁlm of water on a TEM
sample so quickly that the water molecules don't have
time to arrange into a crystalline lattice.”( They were
literally frozen in time!)
Vitriﬁcation causes little or no damage to the
biological sample. Henderson (I actually met him!) and
his team used a couple of techniques to obtain highresolution images of biomolecules.
They used glucose solutions to prevent the
sample from drying out.
They used relatively weaker beams of electrons
to minimise damage.
Frank developed computational methods for
taking images of multiple, randomly-oriented proteins
within the sample.
It was then compiled into sets of similar
orientations to obtain sharper 2D images. He could then
construct a 3D image from these 2D projections.
In the words of the cryo-EM team, “One of the greatest
advantages of cryo-EM relative to conventional
structural biology techniques is its ability to analyze large,
complex and ﬂexible structures. Oftentimes these cannot
be crystallized for X-ray crystallography (XRD) or are too
large and complex for nuclear magnetic resonance
(NMR) spectroscopy. These include many biologically
important proteins, especially those with variable or
ﬂexible structures like membrane proteins. The
established methods for structure determination, XRD
and NMR, are now routinely integrated with cryo-EM
density maps to achieve atomic-resolution models of
complex, dynamic molecular assemblies.”
P. S. This article is an attempt to bring to you the latest and
most interesting advancements in the life sciences.
Please do not mind my attempt at humor (it'll get better,
hopefully).
It is but a small summary, including my opinions, so please
do refer to the links if you would like to know more about
the topic.
References:
https://www.nobelprize.org/prizes/chemistry/2017/pressrelease/
https://assets.nobelprize.org/uploads/2018/06/advancedchemistryprize2017.pdf?_ga=2.120887116.595717218.1535
990071-504905535.1535990071

Image Adapted From
Bartesaghi et al., Science 348 (6239): 1147-1151
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THE LETTER
LOVE || LUST ||TIME

Reality brought her down to her knees as utopia faded
in the dark, “back to the veracity!” she exclaimed.
She looked up to the sky for some inspiration as she
always does.
But this time it was different, she was drowning into a
watery grave as the thoughts of her past, present and
daunting future started wrapping her up as she froze
with no track of time. Her mind kept on switching
between reality and idyll.
And suddenly it was as if someone stimulated her
adrenaline, with pen in her hand and blank pages at
her sight she began to write,
Hi there precious,
It's been a while since I wrote to you
First I would like to divulge, that I miss you, miss you
from the core of my heart.
The scent tingling down my alae,
The sense of carnality ﬁlling me up,
The tempting ogle of your dark blue eyes,
Ah, that moment when your lips curl making me blend
in too,
That feeling gushing down my soft skin, when I think
about you.
I miss it all; I miss it all, I miss it all now.
Even those minuscule moments when you were
around, I remember it all.

And always would I treasure that moon lit night, when
all was calm and all was right,
The touch of your ﬁngers made me shudder,
The love in your eyes made me yours,
The warmth of your body moving down my curves,
Ah, I will always cherish that night,
They say nothing is perfect in the world,
Ah, how sad that they won't know,
“Me in you and you in me”
That's what's perfect in the world.
It hurts, when perfection fades away
It hurts, when there's nothing more to say
Time changes, people change
Reality shifts towards viciousness.
It's no lie,
That's how it is isn't it? The life's cycle.
I know you can't be mine forever, but I'll be yours till
the end in time.
Everyone has a story to say,
I have one too,
Maybe it's not one in million of other beatiﬁc stories out
there,
But deﬁnitely one in the few that lost,
Lost to someone/something called time

Greg

As I feel the parts of my body stop perceiving current, I saw my life ﬂash
through my glass. It just feels like yesterday when I felt the current for the
ﬁrst time, in this very room which somehow felt much brighter back then,
maybe it was the white walls which are now purple, or maybe I had much
more light in me earlier. I don't know how long has it been.

Flickering Existence
--------A Bulb's Life

When I ﬁrst came, I used to watch the baby sleep. I wanted to shout when
he walked for the ﬁrst time, I noticed the twinkle in his eyes when he
looked at me with fascination, pointing towards me with his little hands, I
wish I could shine brighter for him.
As time went by we spent hours watching "baby looney toons" and "Tom
and Jerry" on a small television box, opposite to my wall, which was later
replaced by a LCD screen, just beneath me, blocking my view. Now I just
see him moving in and out of an antique wooden door, indifferent to my
presence.
On some days when the door was left open, I peeked into the
neighboring room, I saw the mother beautifully dressed, greeting a group
of cheerful women with a radiant smile on her face, serving them food,
and over a game of cards they continuously gossiped about people I
never saw. As time went by , I could see her dark circles , getting darker, I
noticed tears in her eyes when she could not ﬁt into an old blouse which
went perfectly with her favorite sari. Now she dresses up less often, and
smiles a little less.
I feel parts of my body getting numb, and the light within me getting dim
,just like the twinkle in his eyes, just like radiance of her smile.
Anukriti
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Zeba Sultana

Zeba Sultana is an IBAB alumnus who is currently pursuing her doctoral
research at Max Plank Institute for Molecular Genetics, Berlin, Germany. Her
project focuses on building a mathematical model to understand the impact of
X-gene dosage on differences in cell signaling pathways related to
pluripotency. Earlier she worked as a computational systems biologist at
Cellworks Group. The company develops disease-focused mathematical
models for novel drug-target discovery and designing therapeutics for
complex human diseases like cancer, neurodegeneration and rheumatoid
arthritis. Her core area of expertise was computational modelling of
biological processes, mainly cell-signalling cascades
in the context of cancer and in neurodegeneration.

1. How would you describe your work environment
and your contribution to the same ?
Currently, I am doing my PhD in Max Plank Institute for
Molecular Genetics, Berlin. Our lab is working on
studying the impact of double X-dosage on signalling
pathways implicated in pluripotency.
My lab is not like a conventional lab i.e. it doesn't just
focus on a single aspect. It's an interdisciplinary lab
where the main work is on X chromosome
inactivation. My PI is trying to study it from different
perspectives. My work involves looking into the cell
signalling difference in male and female, modelling it .
One person in my lab does CRISPR where she is
knocking down X chromosome genes and seeing its
effect on signaling. RNA Seq analysis is being
performed by one guy. So my lab is working on a
single domain but each person has a different work to
do. The people there are very punctual and timebound. They believe in more of a hands-on and
applied learning rather than looking for a solution for
every little thing online. It has been a good learning
experience for me.
2. How did IBAB help you ﬁnd your ﬁrst position in this
competitive scenario?
I would say maximum learning in biology I did
happened in IBAB rather than 3 years of undergrad
because it was very hands-on and do it yourself kind.
There are 2 ways you can make a person learn how to
swim, either teach them step by step or put them in
water and tell them to swim on their own. IBAB chose
the latter which is good as it's the only way you can
learn in such a short time. There were a few burnouts, a
few students would get overwhelmed by this and cry,
that happens in every batch, but that also prepared
us for whatever came much later.The constant
assignments and strict deadlines prime you to step
into the corporate sector. It is totally worth the effort.

3. Did you ever envision doing this while you were at
IBAB ?
I always wanted to do a PhD from start, the only
thing holding me back was many other personal
things that had to be settled but it was a good
time working in a company and it did add value
to my PhD applications.
4. You said that working in a company added value
to your PhD applications. So, should a student
enroll for PhD directly after masters or having a
prior work experience would be more beneﬁcial ?
There is no harm in directly applying for PhD and I
would deﬁnitely encourage students to do the
same. But the top-notch institutes do look into your
resume and the best addition to your resume is
publications. It is not necessary to have a
publication in some top-notch journal but having
one does make a difference. So in a way working
in CellWorks for 8 years did help me to get my
name in a few papers. Also, the Germans took my
work experience into account and my band
increased a lot from what it was before and
accordingly they increased my pay once they
conﬁrmed about my experience. So working in an
industry did make a beneﬁt me.
5. As a fresher, how should one narrow down an
industry to work in?
It depends on what your ﬁnal goal is. If you want
to ultimately end up doing a PhD, then choose
an industry such that you could get your name
in a few publications. As I mentioned earlier, this
adds value to your resume.

15

KH AO S
At Absolute Zero

6. Why did you pursue a PhD after working in a
corporate sector? Also, can you suggest how to go
about applying for PhD positions?
I had an inclination towards PhD from the start. I did
delay it but I knew this was my goal and so I chose
an industry accordingly. After a while in an industry,
especially in life sciences, you ﬁnd it limiting that
you are stuck only at a particular position beyond
which you need a PhD. Also, tasks in an industry
are distributed team wise so you can’t do
everything. I wanted to get a view of everything
from scratch to building an entire model, to
propose a project of my own, so I went for PhD.
One thing you need to make sure is good
recommendations. Also, spend time on SOP, make
a draft and go over it again and again, make few
revisions of it and get it cross-checked by some
senior or faculty. The most important of all is to be
clear on what project you want to do and why.
Start planning early for PhD even if you don't want
to do it now. Choose your industry accordingly so
that you get your name in research papers and
good recommendation letters. Keep a track of
where you want to apply, the deadlines of
recommendation letters, application deadlines
etc. building some sort of excel sheet really helps.
Also, switch on the alerts for PHD applications entry:
Nature Jobs is the place, it gives alerts every week,
then you can always Google or go old school and
check for open PhD positions in newsletters, etc.
You don't get it generally in ﬁrst attempt so be
patient as it’s very common.
7. Why did you choose Germany for your PhD?
Well Germany is at the frontiers of research,
approximately 60% of the PhD jobs in entire Europe
are from Germany. Also it has many independent
research institutions like Max Plank, MDC for
molecular medicine where no student teaching is
involved and you can do your independent
research. It's a very thriving environment with
cutting-edge technology. The fundings are
different in comparison to India, example CRISPR
projects, single cell RNA sequencing is very
common in German labs, which is not so in India.
Also you get a really good exposure as far as
colloquiums are concerned.
I didn't choose PhD in the US because they have
more of a structured course where you need to do
certain lab rotations and mandate courses unlike
Europe. Also PhD in Europe takes around 3-4 years
unlike the US where it takes 5-6 years.

8. While pursuing PhD abroad, what problems did
you initially face on a personal level?
Initially, I did face a few problems which I guess is
very common for every Indian who goes there. One
of them was the culture shock. You know, as they
say the northern you go, the colder the people get.
Gradually I realized that it's not that they are cold,
it's just their way of living and in a way it's good. It
keeps your personal and professional life separate.
The people there are very straightforward and
directly tell you if they don't like your work, no
sugarcoating is involved. This helps you to grow
better.
Another thing is that they are very punctual and
eventually you get the habit of it. If a meeting is
scheduled at 9,people are expected to be there
by 8:50.
They really value their time, everybody follows their
own calendar and they make their plans on task
managers like doodle, even for simple things like a
coffee with friends.
Another problem which students might face is
managing ﬁnances . This was not the case for me
given my industrial experience. Also the pay I get
from my PhD is enough to cover my living expenses.
The thing is that in Germany they advertise their PhD
as jobs. You apply, interview and get a salary
accordingly, if you are selected. Also the visa is not
a student visa but an employment visa so you can
take your family/spouse with you which makes
things a lot more easier.
Also they provide many lucrative scholarships like
Marie-Curie(applicable till 4 years or lesser after
masters ) which has a very good stipend. Then there
are DAAD scholarships and many more which are
beneﬁcial for foreign students.
9. Can you compare work life balance in industry as
well as in PhD ?
I can talk about doing PhD in Germany since I don't
have experience of doing PhD in India. In Germany,
I feel personal and professional life is really
balanced and there is more ﬂexibility in academia.
There people don't carry their work home, as I
mentioned they are really time-bound and believe
in more efﬁcient work rather than socializing at
work.
Also while I was working in industry, they keep you
on toes. You have certain deadlines to meet no
matter what. So industry is more rigid from that
perspective.
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10. Is this a misnomer that people generally go for
academia after PhD? What are your views on it?
What have you planned?
This is deﬁnitely not the case, academics, in fact, is
really competitive. You get into one only if you
have really good papers in PhD and postdoc. Also,
the group leader positions are not like openended contracts. They are given a grant for a
period of 5 years and depending on the results
further grants are obtained, so it's a tenure-based
contract. Hence people who are really passionate
and good at it, go for academics. Career in
academics is quite challenging as you need to
produce results and only then you get further
grants.
Even otherwise people do a PhD because in an
industry there is a certain point beyond which if
you want to go, you need a PhD. Even if you want
to do a PhD just for the sake of getting a degree,
and there is no harm in that, you can decide for a
job which primes you for that kind of PhD, for
example which could be about data analysis of
somebody else's project, so you are more of a
bioinformatician for the entire lab. So people do
their projects and when it comes to sequence
analysis they can refer to you, and this way you
can produce papers too.
I plan to get 2 postdocs for a broader view of
systems biology. Teaching is my passion so I feel
having a broad overview will help so that I can
teach.
11. What are the pros and cons of working in a
corporate sector?
Well, an industry keeps you on toes, every other
day is a deadline. In academic institutes deadlines
are more relaxed but an industry pushes you. Also,
your communication and presentation skills get
more polished. Apart from that you get a good
salary. I earned more in CellWorks than I am
earning now while doing my PhD. If you are a part
of a startup you learn more since you get a broad
overview of company's aim and how they plan
projects and execute them which isn't possible in
case of an MNC since you are restricted to your
own department. For example, Cellworks gave an
edge to biologists where all my biology and
chemistry knowledge came to use. I worked on a
cancer model, observing how signalling for
hallmarks of cancer happens which involved
literature survey and assembling all the data and

making static maps. This was followed by addition
of parameters like those involved in MichaelisMenten equation and ﬁnally building a model and
simulating it. Each team gets assigned speciﬁc
tasks. Then the solver used to solve the differential
equations. Each team would build a small part of
the system like signalling pathway, metabolic
pathway, etc. and then put them all together. So
there is more of teamwork and coordinated effort.
The cons of working in an industry are that the
research projects are decided by the managers
who are driven by their business needs, that is
where the dichotomy comes. The independence
of doing a project which you can call your own, is
not available in an industry, unlike in PhD where
you get to choose your own project depending on
your research interests.
12. Can you recommend additional skills or courses to
make IBABians more competitive and valued in
the market?
I feel IBAB students already have an upper edge
given the diverse course we study. Also, I can't
suggest much to my juniors because generations
are turning smarter and smarter(laughs).But one
thing I would like to say is that there is no substitute
for good science and having strong
fundamentals. Also what I see is biology students in
India are hesitant towards maths(mathematics)
and stats(statistics), it’s not their fault since we
rarely get a combination of math(mathematics)
and bio(biology). I would advise since you get that
chance here at IBAB, make the most of it and just
take it in as it makes science fun.
In today's scenario math(mathematics) and
programming are really important for biology.
Even if you are inclined only towards wet lab you
still need programming. For instance, even the
technicians in Germany have started using R
which really impresses me.
13. Any ﬁnal piece of advice you would like to give?
I would suggest closing your doors to any particular
ﬁeld is not a good idea but prioritization is
important, focus on topics which are of maximum
interest to you and then comes the next priority
subjects, which is your backup plan, so focus on
that accordingly. Don't try to master everything as
it could be quite overwhelming.
Good Luck for your future.

Interviewed By

Shreya
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Funnies
Occasionally I write small 'funnies'. This one was inspired by an email from a colleague. Enjoy!

Jargon
I received the following mail.
-------- Forwarded Message -------Subject: long BLAST job in 1Tb-RAM NGS server
Date: Tue, 1 Aug 2017 13:39:28 -0400
From:
To: faculty@ibab.ac.in

Dear all,
There are three blastx jobs running in 1Tb-RAM NGS machine for a very long time, for several days, from the login
group-2. May I know who is running this? Since it is taking unduly excess processor time but with little memory usage, I
presume the job has crashed.
Also, there is no need to use a 1Tb machine for a blastx job. This server is meant for jobs that require a lot of memory.
Please use the cluster for compute intense job. Even a normal desktop can take this job with more or less the same
speed, as BLAST databases are split into smaller dbs in their conﬁg.
I recommend that the job be killed and resubmitted in the cluster. If I do not hear anything from users, I may end up
killing those blastx jobs, as other users' jobs that cannot be run anywhere else are getting stalled.
If it is essential that you want to complete the current run, please re-nice the jobs to have lower priority.
With regards
(A faculty colleague)
I'm sure it was very clear to some of the recipients, though it left me fogged. What I did like, however, was the idea of
calling a job a blastx job. We used to say 'blasted job', but blastx will work just ﬁne. In fact, it has a harsher sound to it,
which is the whole purpose of cursing anyway. And, yes, few jobs take any memory at all. Or, only muscle memory.
The other thing I really liked was the idea of re-nicing a job. There are so many things that need to be re-niced. Jobs,
travel, relationships... If I was in a foul mood one day but had managed to overcome it the next, I used to report that
I'd rebooted myself. Henceforth I can say I've re-niced myself.
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Upcoming events in Bangalore

VENUE

DURATION
27th

ORGANIZED BY

Student Conference on
Conservation Sceince

IISc

September
–
September 30th, 2018

International
Conference on
Bioinformatics and
Biomedical Science
Kaapi with Kuriosity –
Science, the fulcrum for
social and economic
change
International
Conference on
Biomathematics and
Modelling
Workshop for Women in
Science Journalism
Workshop for Women in
Science Administration
and Management

Sheraton
Grand Hotel

October 7th – October
8th, 2018

J. N.
Planetarium

October 14th, 2018

ICTS-TIFR
International Centre for
Theoretical Sciences

Sheraton
Grand Hotel

October 21st –
October 22nd, 2018

SAIRAP – South Asia
Instistute for Research
and Publications

NCBS

November 12th –
November 15th, 2018
November 26th –
November 29th, 2018

British Council, IISER
Pune, IndiaBioScience
British Council, IISER
Pune, IndiaBioScience

NCBS

IISc, NCBS, Nature
Conservation
Foundation, Foundation
for Ecological Security
ITAR – Institute for
Technical and Academic
Research
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