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I

t is curious that, although the modern theory of evolution has its source in Charles Darwin's
great book On the Origin of Species (1859), the word evolution does not appear in the
original text at all.

In fact, Darwin seems to have deliberately avoided using the word evolution, preferring to refer
to the process of biological change as 'transmutation'. In classical Latin, evolution had rst
denoted the unrolling of a scroll, and by the early 17th century, the English word evolution was
often applied to 'the process of unrolling, opening out, or revealing'. It is this aspect of its
application which may have been behind Darwin's reluctance to use the term. Despite its
association with 'development', which might have seemed apt enough, he would not have
wanted to associate his theory with the notion that the history of life was the simple
chronological unrolling of a predetermined creative plan. Nor would he have wanted to
promote the similar concept of embryonic development, which saw the growth of an organism
as a kind of unfolding or opening out of structures already present in miniature in the earliest
embryo (the 'preformation' theory of the 18th century).
Charles Darwin's caution, however, was futile: the word was ahead of him. By the end of the 18th
century, evolution had become established as a general term for a process of development,
especially when this involved a gradual change ('evolutionary' rather than 'revolutionary') from
a simpler to a more complex state. The notion of the transformation of species had become
respectable in academic circles during the early 19th century. Nevertheless, despite his
reluctance to call evolution by that name, Darwin did famously dare to use the corresponding
verb for the very last word in his book:
From so simple a beginning endless forms most beautiful and most wonderful have been, and
are being, evolved.
source : https://blog.oxforddictionaries.com
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Editorial
Hello IBABians,
Being a Homo sapien comes with its pros and cons.
Though we are the only species to have developed
great skills of communication, after all the research on
our fellow beings, we now know we may not be the
most evolved after all . However, it is neither the
intelligence nor the evolution that sets us apart, but in
fact it is the power of our speech and the ability to
convey our feelings through words. Never could we
have ever imagined that a word would hold power to
make or break something. Words that inspire, words of
people like Newton, Einstein or Mendel for that matter,
that helped us carry on with research and add to our
knowledge, words of wisdom, words that made up the
golden histories of many nations, words that helped
people to unite and / or caused people to separate. It s
just the combination of these 26 letters that make up
our words and therefore our world. So clearly there is
something wrong when we don t communicate or
express ourselves correctly or when we misinterpret.
We may be running behind trying to make sense of
barks, chirps, moos, roars, croaks or hisses but it s a pity
when we don t make time nor have interest in
knowing what another person has to say. At IBAB,
though it s not dif cult for some of us to let people
know our opinion, but it would be a change for the
better for us to know and appreciate other people s
thoughts, to try to see things from their point of view
and for those who haven t conveyed much, we would
greatly value the expression of your thoughts. If we can
all try to know each other better..understanding their
points of view.. true thoughts beyond the boundaries
of rank, position or in uence, re ned f rom the
hesitation due to fears..... we can strive to achieve
much greater heights together. So we present to you
the second issue of our newsZine, a platform for all of
us to come together.
Happy bonding!
--------Nabiha Sadique
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Human Evolution
Which Way to Go !

The concept of evolution has always been a
controversial one, especially with the occidental
theology. The direct conﬂict was when it claimed,
man evolved from a monkey like entity and it was not
God who sent Adam and Eve to earth. Religions
consider it a set back, every time more evidences
are thrown substantiating evolution. Even if we
accept that there had been a ﬁrst man and a ﬁrst
woman, phylogeny studies would trace them to the
Africas, making Adam and Eve native Africans!
Several centuries back, when religious strongholds
controlled the world, thinkers had to put a lid on their
thoughts. To substantiate heliocentric theory
against the then existent geocentric theory wasn't
easy for Galileo. He had to suffer from the relgious
authorities for making the claim contradicting holy
scriptures. Now the tables have turned. Whenever
religious people claim something from the
scriptures, scientiﬁc community asks for evidence.
Without repeatable scientiﬁc data, no theory gets
accepted. If there is one concept that has plenty of
repeatable scientiﬁc data, it is evolution. It is
inherent even at the level of molecules, leave alone
the living entities, all life forms evolve continuously
to increase their survival efﬁciency.
The oriental religions have a different perspective of
creation. It is believed that all animate and
inanimate things got created in one-shot, whether it
be angels, demons, humans, animals, plants or just
minerals. And all these evolve towards their original
state. The spiritual jargon 'Samadhi' which is
considered as a higher state has the etymological
meaning, 'equivalent to original state': Sama- aadhi.
Hence oriental religions have no issues with the
idea of evolution, in fact, evolution of a human being
into a divine being is the backbone of oriental
philosophy. Also, this aspect of simultaneous
creation gives equal rights to everything in nature, to
every creature on earth. Humans are not

considered to be given any dominion over the earth.
A worm and a human will have equal rights over their
environment. Now can a human being evolve
further? If yes, in what aspect he can evolve?
Science considers human to be the pinnacle of
evolution on earth. Perhaps we are the most
evolved so far, but that need not mean we have
reached the pinnacle of evolution. Isn't there a
difference between a neolithic human and a modern
age one? Human race continues to evolve learning
from its history. We have evolved out of slavery,
racial discrimination etc., in the recent past. Will we
be the same when compared with a human from
another millenium from now? Even among the
contemporary humans, aren't there differences
between a dumb person and a scholar? Can it be
attributed as a difference in the levels of evolution
between these two?
Let us the split the verticals of evolution into
physical, mental and intellectual, and beyond if any
such exists. Science is stuck at studying the
evolution only at the physical level. In this plane,
human beings may grow in their brain size but their
limbs may shrink in future, predicts Dr. Bruce Lipton.
This purely depends on how safe and advanced our
society becomes. As per Dr. Bruce Lipton's book on
'Biology of the belief' if human race would evolve or
mature out of brutal wars, then the future human
being may have larger brain and shorter limbs. The
clans that continue to face fear and oppression may
have larger limbs. Apart from these extremes, we do
not foresee too many options to evolve physically.
But when an illiterate man goes through school,
college and university, comes out as a graduate, is
that not a kind of evolution? If a selﬁsh person goes
through the process of life and transforms into an
altruist, is that not an evolution? Human race has a
lot of scope to evolve.
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Spiritual sciences always talk about evolution of the
human: from beasty to human to divine. As the
physical body takes eons of time to evolve, it is not
within the scope of a lifetime of any individual to
evolve in the physical plane. The causal body,
called the soul is already pure and immutable as per
the esoteric theories. Hence there is no question of
a soul evolving. So, there is something in between
that can evolve, to transform an animalistic man to a
human man and subsequently into a divine man.
Evolution further in such a direction is highly
dependent on the choice and free will of the
humanity, or in other words the individuals. Nature

has given a selective option to evolve in planes
other than morphological forms. This evolution may
take anywhere between millions of years and just a
fraction of a second. The question is, do we want to
evolve? If yes, should we let that happen over a
million years? Or is there a way to reduce it
considerably, at least to less than one's life span.
Rather than discussing the ways and means for this
task, I would end with a clarion call from Swami
Vivekananda for further contemplation in this
context.
Arise! Awake! Stop not till the ideal is achieved!
------- S. Thiyagarajan

-------- Maanasa
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My poor English
[I once received the following mail in italics. Since
then my writing skills have improved signiﬁcantly.
Therefore we can say that this piece is a snapshot
of stage 1 of the evolution of good academic
writing.]
Dear Dr. Saberwal,
Our editorial staff has assessed your submission,
and we have signiﬁcant concerns about the
grammar, usage, and overall readability of the
manuscript...We suggest you have a ﬂuent,
preferably native, English-language speaker
thoroughly copyedit your manuscript for language
usage, spelling, and grammar. If you do not know
anyone who can do this, you may wish to consider
employing a professional scientiﬁc editing service...If
the language is not sufﬁciently improved, we may
have no choice but to reject the manuscript without
review.
Having worked long and hard on the manuscript, I
was a bit startled at the response...
Family members, ever protective, vented their
feelings 'What the hell?', 'Racial proﬁling?',
'B******s...'. But I took a calmer view. The journal is a
little, you know...ummm...you know... deﬁcient. We
must educate it. I set about doing so.
Your email was in the form of hooves that deliver the
proverbial kick in the teeth. (Doubtless this phrase
comes from centuries ago, when mankind had much
more to do with horses – for transportation in
particular – than it does today. Incidentally, 'mankind'
is different from 'man' or 'kind man', and may
therefore be referred to as 'it'.) My English language
skills, on which the mail casts aspersions, were ﬁne
until they met this journal, whereupon they seem to
have fallen sick. Since English is my ﬁrst, and
arguably best, language, it is a matter of alarm as to
what I am going to do now. Perhaps I should start
writing my manuscripts in Hindi, in Kannada or in

musical notes, for these are the three other scripts I
know. Since those in the Western world are often
insular, I should clarify that Hindi and Kannada are
two languages spoken in this part of the world and
fortunately both are languages with scripts. Tulu
doesn't, but then I don't know Tulu, so that's ok. The
two scripts are quite different from each other, but
any educated person (and many an uneducated
one) who lives hereabouts can handle various
languages with ease.
This may come as a surprise to those of you who
need short sentences without commas.
Nevertheless, to please the reviewing editor (and
any other reviewer), I have dumbed down my
manuscript by chopping all sentences so that none
has more than two clauses. I hope all the editors
(action editors, inaction editors, reviewing editors,
sleeping editors and editors over at the horse race)
have, at the very least, English language skills
equivalent to a mid-school student in an Englishspeaking environment. It would help.
You may not know it, but we, in India, need to pass
Board exams twice in our lifetime. The marks
obtained in these exams create economic 'castes' (a
high-caste if one has gotten good marks, and a lowcaste if not), and therefore we work hard to do well in
them. So focussed are we on getting high marks that
we lack the bandwidth to focus on good handwriting.
The reviewing editors for these exam papers wear
thick spectacles, to enable them to go through 100s
of illegible papers per sitting. And believe you me,
they get no chance to send nasty, condescending
mails about English language skills. But technology
is a wonderful thing. I typed my manuscript so that
the Journal wouldn't go ballistic over my handwriting.
So there! In a language the staff doesn't understand.
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It has crossed my mind that perhaps no human
actually read the manuscript, and that instead of the
reviewing editor, it was actually the reviewing robot
that did so. That would explain a lot. These
machines have their limitations. You really need
humans. I'm sorry to state the obvious, but the
obvious obviously needs stating. I understand that
the West has a declining population and that this is
cause for concern. I hadn't realized that the
situation was so bad.
You know what? Come to India. We've got a few
extra people here and there. Help yourself. Many of
us have no wish to migrate to the land of good

English, but you might ﬁnd some who are able and
willing. Can't handle the local languages and get
around easily? Yes, that might be a problem –
languages have the knack of tripping one up. Just
try to get to the US consulate in town. Anyone in the
queue outside should be willing to help.
I'm afraid I've got to go now. I've enough headaches
of my own to deal with, without taking on the
Journal's. But I do look forward to your ﬁnding a
solution to your language challenges. It must be
tough to run a journal in a language the staff doesn't
understand.
------- Gayatri S

REEL .. REAL.. REEL..

The teaser of vitality is released Nine months
before its launch,
The clap-board of gestation is smacked which turns
on the life of torch.
The zygote is the invisible star of the ﬁrst scene,
Which advances further into a morula, which now
can be seen.
As the date of release approaches,
The encumber in the 'belly-production-house'
becomes atrocious.
At such crucial times, the labor, like always betrays,
Nevertheless, leading to the premiere of a destinydependent maze.
As soon as the ﬁrst stunt of after-cry is performed by
the star,
He gets rewarded with expectations to reach the
set par.

As the movie of 'being' progresses further,
The lactation plot commences with the mother.
The frame now gets occupied with junior artists like
dolls and balls,
The twists are the inﬁnite crawls and falls.
The songs in the act are the melodious lullaby,
And the dialogues are in the fashion of A,B,C...
The 'motion-show' reels ahead,
However, the real character fades till dead.
Real Beings are now transformed in the Reel of
Beings,
And, Life has now been converted into a Stage of
Ailings.

------- Akanksha B . Amarnani
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I

recall an incident where one of my family
members who had moved abroad had
commented saying how he had forgotten which
Indian dishes he liked once upon a time. This got me
thinking that evolution probably just does not lie
outside, it’s something that is inherent to the fabric of
our very existence and it’s not just biological or
physical but it’s psychological, emotional and social.
No matter how much ever we try there is very little
we can do to control it. I say this simply because we
do not know for sure what life will bring us, to all the
plans that we make there is always an air of
uncertainty hanging. That brings us to the
realization that we know very little about ourselves,
no matter how much we claim otherwise. And in the
large scheme of things, there is very little that we
control and if we are not making use of that
opportunity where we get to control, then what truly
is our life?
------- Tejashwini Alalamath
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Divine Play - The Evolution of knowledge- Part II
The meaning of meaning

In the ﬁrst part of the series, we had explored the
foundation of all modern science,mathematics and
economics, and consequently its limits. In this edition
we shall start to trace the origins of this foundation including who and what were responsible for its
evolution in the way we know it today.( While reading
the ﬁrst part isn’t requisite to understand this part, it
would help). As evidenced in the previous part,
modern science is essentially European (speciﬁcally
Greek) science, and each and every formally
educated person(school or college) is an heir to this
school of thought. The only other paradigm comes
from the east (speciﬁcally India), and this paradigm is
far from the mainstream approach to understanding
reality, as far as academia and industry are
concerned. I shall be comparing these two paradigms
in the coming editions, but shall start with the formeras it is more palatable for the reading audience. The
time has come now, to understand the process of
deﬁning an entity or concept. If one googles the
phrase “deﬁnition synonym”, one of the results is
“limitation”. It is imperative for the reader to
understand the magnitude of this concept. In popular
culture, pushing your boundaries, your limits, and
essentially becoming limitless is always seen as the
way forward. But now one must realize, that to deﬁne
a concept clearly, one must limit it- i.e we must draw
clear and distinct boundaries. The more clear these
boundaries are, the more well deﬁned our
concept.
So what happens when one removes all boundaries
that deﬁne an entity/concept to the point of becoming
“limitless”? The concept becomes undeﬁned.
Paradoxically, pushing the limits to an extent where
the boundaries encompass everything is the same as
the boundaries encompassing nothing. Keep this in
mind as we move forward.
The Beginning
Around 2500 years ago a majority of Europe and
Greece was ﬁlled with ignorant, superstitious, God
fearing imbeciles who thought Zeus and a bunch of
other Olympians were responsible for
the thunder, rain, earthquakes and every other
phenomenon under the sun (for a reason yet

beyond my comprehension, this phenotype
continues to be selected for among human
populations).
All this changed when a bunch of men(and perhaps
women) decided to use their brains for something
other than the carnal pleasures. These men sought
to answer the most fundamental of all questionswhat is reality (nature)? And because they tried to use
natural (rather than supernatural) reasoning - they
came to be known as physiologoi or natural
philosophers as opposed to the theologoi
(theologians), or mythologoi(mythologians).
The
ﬁrst recorded natural philosopher we know of is
Thales, thus making him the ﬁrst person in western
recorded history to be deserving of the adjective
“cool”. His studies in geometry and astronomy
helped him to predict a solar eclipse in 565 BC making him a demi- god among the plebs. He then
predicted a rich harvest of Olives in an upoming
season and used his foresight to make himself quite a
bit of moolah. Making him even cooler in my opinion
(who says philosophy has no ‘every day’
application?) As proven in the ﬁrst part of the series,
all theories or (rational/ logical arguments) require
unprovable statements called axioms.
When Thales pondered on the axioms that would
explain the nature of reality (the cosmos), he decided
that the entire cosmos sprung from one original
principle- water. And here we have the monism of
natural philosophy paralleling the monism of the
theology of the Abrahamic religions. Monism
essentially refers to any system that has a unitary
axiom from which every other conclusion can be
derived (Abrahamic religions for example believe
there is one God who created the universe and from
whom everything we know arises). One of the main
reasons the west is so inﬂuenced by Abrahamic
philosophy is undoubtedly because of this
phenomenon (though Judaism traces itself many
years prior to Thales- to some tribe in the middle east)
Thales inﬂuenced a host of pre-socratic philosophers
who all came up with their own Monistic theories of
the cosmos with different ﬁrst principles.
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(The reason there is a term called “pre-socratic” is
this - Following Thales, natural philosophy schools
exploded in the Greek city states. However there is
one lineage that take the cake- Socrates, his student
Plato, who in turn taught Aristotle- Aristotle had one
famous student who was not a philosopherAlexander the Great This trimurty is a cornerstone of
the foundation upon which modern western science
is built. And all philosophers and their philosophies
are thus divided into a time before and after
Socrates.)
While the number and the philosophies of these presocratic gentlemen can ﬁll a book, I shall describe the
most inﬂuential of these philosophies in the
upcoming edition. Philosophies whose traces can be
seen even in Newtonian and Quantum Mechanics.
------- Rohit

Question of the Issue
People cannot stop talking about how we are
destroying the planet or changing the natural way
of things for our beneﬁt. But isn't all of this
evolution and survival of the ﬁttest after all? Some
people believe that us creating vaccines,GMOs
etc,is our natural reaction to survive in this volatile
environment. Trying to improve lifestyle and living
and the cost of others might be in our genes after
all.Maybe we had misunderstood the meaning of
evolution. Maybe the last 10000 years showed
evolution, exactly the way it was supposed to go.
What do you think?
1. Are we guiding evolution in our environment?
2. Or is Evolution guiding us?
3. Or are these two events interdependent?

Iabout 30% of the responses seems to imply that
Man's actions inﬂuence the environment and these
outcomes are observable and explainable along
the course of history. Examples- antibiotic
resistance in bacteria due to overuse of
drugs,global warming due to deforestation and
urbanization,increase in disease occurrence due
to change in diet and nutritional intake,increase is
stress due to corporate and academic competition
etc.
About 20% of the responders consider natural
evolution is a major cause of the progress of this
world. Humans are a part of the biotic community
and as any member of this community evolve, so
do humans. A bacterium may adapt to its volatile
environment by changing or regulating protein
expression, a species of plant may adjust to
different soil composition over a period of time or a
ﬁsh may notice danger and taking advantage of its
mobility, escape. We also take advantage of our
evolved neural networks and muscular agility to
save ourselves from or improve our resistance
against those dangers. Hence we were able to
build shelters, craft medicines, design machines
which make our survival easier. The impact which
we perceive as negative may just be unintentional
collateral damage.(Like how a virus in lytic cycle or
any parasite or infectious agent must replicate and
then may destroy the host it has infected in the
process.)
The remaining 50% of responders agree that
conclusions can only be made if all factors and
interdependencies are considered. Humans
although being part of the environment,do
inﬂuence the environment more signiﬁcantly
compared to other biotic members. Thus, they
consider it unsafe to quantify as to which of the two
processes plays a greater role than the other if it
does.

It is clear that no two events of evolution are
independent. But it is possible that one might be a
greater cause and contribute more to a changing
biosphere over a period of time.
------- Navjoth
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What is Evolution ?

E

volution stands tall as one of the most widely
accepted gospels in Science. Yet, it also
remains as one of the most ill understood
subjects of all time, ﬁnishing a close second
alongside to teenagers. Thus, I would like to take the
opportunity here to quote the Theory of Evolution in a
single (albeit slightly long) sentence from Jerry A.
Coyne’s book - Why Evolution Is True, which is as
follows - “Life on Earth evolved gradually beginning
with one primitive species—perhaps a selfreplicating molecule—that lived more than 3.5 billion
years ago; it then branched out over time, throwing
off many new and diverse species; and the
mechanism for most (but not all) of evolutionary
change is natural selection.” This one sentence is all
encompassing. In the sense that, it touches upon six
different themes, ranging from : evolution to
gradualism, speciation, common ancestry, natural
selection, and non-selective mechanisms of
evolutionary change. It clearly is a mouthful as we
can see. Yet, this one sentence in my opinion
captures the true essence of what evolution is truly all
about. Thus, in the following lines I’ll try my best to
recapitulate the evolutionary theory in as less words
as possible. We start with the ﬁrst theme, that is of
evolution itself. That is, over many generations a
species can evolve into something quite different,
and these differences are based on changes in the
DNA, which originate as mutations. The second part
of evolutionary theory is the idea of gradualism. It
stems from the idea that it takes many generations to
produce a substantial evolutionary change, such as
the evolution of birds from reptiles. These changes
do not occur in just one or a few generations, but
usually over thousands—even millions—of
generations. Although, some changes can occur
very quickly as well. For instance, microbial
populations have very short generations, some as
brief as twenty minutes, thus having relatively higher
evolutionary rates. The third idea is that of speciation
which gives rise to new species. This would involve
our species of interest beginning to split into to two
populations and slowly beginning to evolve slight
differences from one another. Over a period of time,
these differences would gradually grow larger and
eventually the two populations would have evolved
sufﬁcient genetic difference that members of the
different populations could not interbreed. The fourth
speciation - Common Ancestry. It simply means that

“A curious aspect of the theory of evolution is
that everybody thinks they understand it.”
- Jacques Monod

we can always look back in time, using either DNA
sequences or fossils, and ﬁnd descendant lineages
fusing with their ancestors. The ﬁfth tenet of the
evolutionary theory is what Darwin considered his
greatest intellectual achievement - the idea of natural
selection. It implies that individuals within a species
that differ genetically from one another, gives rise to
the idea of ’good’ and ‘bad’ genes. These genes
affect an individual’s ability to survive and reproduce
in its environment and thereby the next generation
inherits the “good” genes that lead to higher survival
and reproduction. Over time, the species will have
relatively more copies of the good gene than the “not
so 'good and bad’ genes. Eventually, the population
will gradually become more and more suited to its
environment as helpful mutations arise and spread
through the population, while the deleterious ones
are weeded out. This brings us to the last of the
evolutionary theory’s six themes : processes other
than natural selection that can cause evolutionary
change. This involves simple random changes in the
genes caused by the fact that different families have
different numbers of offspring. This leads to an
evolutionary change over time which is random, but
might or might not have anything to do with
adaptation. The inﬂuence of this process on
important evolutionary change is probably minor,
because it does not have the moulding power of
natural selection. Thus, Natural selection remains
the only process that can produce adaptation. In the
end, I would like to bring your attention to a
commonly used refrain. That of that - Evolution is
only a theory, thereby trying to imply that it is mere
conjecture, and could very likely be wrong. In
science, a theory is much more than just conjecture
about how things are: it is a well-thought-out group of
propositions meant to explain facts about the real
world. For instance the “Atomic theory” isn’t just the
statement that “atoms exist”: it’s a statement about
how atoms interact with one another, form
compounds, and behave chemically. Likewise, the
theory of evolution is more than just the statement
that “evolution happened”: it is an extensively
documented set of principles that explain how and
why Evolution happened and we have brieﬂy
discussed six such principles pertaining to the
Evolutionary theory.
------- Devangshu
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Robert Sapolsky
A great science storyteller

Robert Sapolsky is a neuroscientist at Stanford
University. He is an entertainer, author, humorist and
above all, a skilled storyteller. As a kid in New York City,
he fantasised about over- powering the elite guards of
Hitler, bursting into his secret bunker, wrestling his
Luger out of his hand, grappling with him, pinning him
down and handcufﬁng him. Even though Sapolsky
was born more than a decade after Hitler had died, it
was fascinating to dream about the capture of a man
who had committed the most heinous crimes against
humanity. What has fantasy got to do with storytelling
in Science?
Sapolsky uses fantasy to remarkably illustrate tales of
violence. Besides, he takes historical examples of
violence and non-violence to demonstrate the tale of
Social Biology and to explain how miserably violent,
but at the same time, altruistic, cooperative and
empathic humans are, as a species!
As a boy, Sapolsky dreamed of living with silverback
gorillas inside the African dioramas in the Museum of
Natural History. When he was 21, he made it to the
planes of Masai Mara Reserve in Africa and joined a
troop of baboons. Then he returned to New York and
Image: Robert Sapolsky
studied at Rockefeller University, where he received
Source: https://news-media.stanford.edu/wp-content/
his Ph.D. degree. His fascination for primates, and to
uploads/2017/05/05120444/sapolsky_vert.jpg
get the hell out of Brooklyn, impelled him to visit Africa
every year to work with the baboons. He considers himself a half neuroscientist and a half primatologist. His
remarkable gift of storytelling comes from the insights he gathered from the ﬁeld trips and the ﬁndings, his
researches yielded, at the highly technical neuroscience laboratory at Stanford. What is incredible about his
storytelling is that, he can move from a discussion of pecking order in primates to an explanation of how
neurotransmitters work during stress, effortlessly!
Sapolsky is a fascinating speaker because he connects science with humour, history and human society. He
tackles the question of human mind with similar questions as those which kept Copernicus, Shakespeare,
Newton, Einstein and Schrodinger engaged in the middle of the night. He lectures widely on topics as diverse
as primates, stress and the biology of our individuality, just to name a few.
------- Venugopal Panga

Events around you
EMBO Workshop on Molecular
Neuroscience : “From genes to
circuits in health and disease”

National Centre for Biological
Sciences (NCBS)

4th-7th February, 2019

Preparatory School on
Population Genetics and
Evolution

International Centre for
Theoretical Sciences (ICTS)

4th-10th February, 2019
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Test-tube Evolution
Chemical engineer Frances Arnold and her team at the California Institute of Technology, Pasadena created
random mutations in DNA that lets cells produce an enzyme. She then slipped these mutated genes into
bacteria, which pumped out thousands of different variants of the enzyme.
One variant did a particularly good job at a certain task, so she made a new round of mutations in this variant,
this produced another variant that worked better. When she made mutant versions of that variant, she got an
even better version which contained a combination of 10 mutations that nobody could have predicted would
work so well. By picking and choosing enzymes with improved abilities and repeatedly reﬁning them, Arnold
ended up with one that performed 256 times better than the original. Evolution as a natural process, can take
several years to manifest. This group took Charles Darwin's idea of natural selection, in which molecules or
organisms accumulate mutations in a slow, random process, and ﬁgured out ways to identify and reach the
protein's maximum potential.
This was revolution based on evolution, that can in the near future help in bringing the greatest beneﬁts to
humankind like making novel molecules that today are used for everything from “green” biofuels to cancer
drugs.
She along with two other scientists, George P. Smith and Sir Gregory P. Winter won the 2018 Nobel Prize in
Chemistry. Smith and Winter used this concept of directed evolution and pioneered a method called phage
display to create novel antibodies.
Arnold is only the ﬁfth woman to win a chemistry Nobel out of the 168 winners, since the prizes began in 1901.
Her favourite applications of directed evolution have yet to be realized. One of her dreams is to create an
enzyme that can take carbon dioxide from the atmosphere and convert it to materials and fuels.
------- Deepa and Namrata
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Notable Events

As yet another year comes to close, let's take a look at some of the events that
marked this latest revolution around the sun.

Farewells
IBAB bid adieu to two distinguished researchers this semester.

Dr. Sayak Mukherjee

Dr. Pushpinder Singh Bawa

Along with Dr. Srivatsan, Dr. Mukherjee
represented IBAB’s formidable mathematical
biology prowess. Dr Mukherjee’s work focused on
modelling immunological systems using
differential equations. He has now moved to the
US to start the next chapter in his life.

He is the ﬁrst student of the institute to be
awarded both a Masters and a Ph.D.
Pushpinder worked under Dr. Bibha Choudhary
and Dr. Subha Srinivasan. He is now at the
University of Michigan at Ann Arbor as a PostDoctoral Research Fellow.

IBAB will miss the presence and contributions of these two gentlemen, and wishes them all the very
best for their future.

DIWALI
Diwali was celebrated by the MSc 07 and MSc 08 batches. The whole
campus was lighted with diyas. Some ﬁreworks were also there but
care was taken that the sound was within permissible limits. Some
music was arranged instead of loud crackers and a bonﬁre was lighted
to commemorate this occasion.

------ Rohit Sannamani
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&Religion

Science

A reluctant Albert Einstein was prodded by his friend
to go through a book that advocated a religious
attitude to life. Having done so, he felt urged to write
to the author. In the letter, besides saying many
other things, he made a personal statement: “The
word God is for me nothing more than the
expression and product of human weakness”.
i) Reading it reminded me of a workshop I attended
in August this year, titled “Distinguishing Science
and Metaphysics in Evolution and Religion”, one of
its aims was to initiate a dialogue between
theologians and religious believers on one hand,
and evolutionary biologists on the other.
The organisers' hope was that the dialogue would
“take away some common misunderstandings and
caricatures that exist” between the groups. On the
religion side of the debate, several people,
described how evolution was viewed from the
standpoints of Judaism, Christianity, and Islam.
ii) With the exception of one speaker, all said that
their religions were in full agreement with what
biologists have learnt about evolution – meaning,
that it has taken place as a natural process over a
very large period of time, and has involved the
appearance of new and more complex forms of life
from simple beginnings. They went on to add that
scriptural writings had to be interpreted with care, in
the context of the times when they were written, and
should not be taken literally. One could not help
wondering whether the speakers conveyed an
accurate picture of their religions. Certainly they did
not seem to be representative of their more vocal
fellow-practitioners, and even perhaps not of the
majority. Still, listening to them had been a positive
experience. It made me think, not for the ﬁrst time, of
how the phenomenon of religion might be
understood.
iii) All forms of life behave in ways that conform to
what happens in the external world. One aspect of
that involves behaviours that are innate, with which
organisms come equipped at birth. Today we would

say that such behaviour “is hard-wired in the genes”.
A second aspect involves a great deal of
contingency. The behaviour varies depending on
the nature of the information available to the senses,
and some of that information comes from analysing
the consequences of the action for the actor. This
aspect can be described as rational behaviour. It is a
feature of every eukaryotic cell, if not every living
organism.
What a microbe, plant or animal believes, or even
the meaning of “belief” in those cases, appears
impossible to answer. But if belief can be inferred
from action, their beliefs too are rational. Rational
behaviour and rational beliefs are the hallmark of
scientiﬁc practice. On that basis, one could argue
that science began with the earliest eukaryotic cell,
i.e. some 800 million years ago. Modern human
beings are very much more recent; we evolved
about 200,000 years ago. Curiously, uniquely
among living creatures, we frequently display
irrational beliefs and irrational behaviour. The most
glaring instances are in the practice of religion.
iv) Culture can be deﬁned as the way of life of a
group. It is made up of what people eat, what they
wear, how they manipulate the environment, how
they communicate, how they bring up their young,
and so on. Religious practices are an important
component of culture. Indeed people have
speculated that religion may be as ancient as Homo
sapiens. Cultural traits are preserved in families
across generations and vary between groups,
usually groups that are made up of related
individuals. Cultures can spread, and when
successful, can drive out pre-existing varieties –
think of how the way we move and dress has
changed. From this it looks as if cultural traits could
evolve in a biological sense. But there is a problem:
culture is not heritable, meaning that there is no
obvious causal link between genetic variation and
cultural variation. That would seem to rule out the
possibility that biological evolution may have
moulded cultural traits.
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v) However, for several reasons, one of them being
the fact that many animal groups exhibit cultural
traits, a contrary hypothesis has been attracting
attention. It states that in addition to other traits,
biological evolution has moulded many forms of
behaviour that constitute elements of culture. As we
have seen, religion too is an aspect of culture.
Therefore it becomes of interest to ask whether
there is an evolutionary basis for religion. How can
that be, if religion is tied up with irrationality? Even
without probing into the matter further, an
interesting point is worth noting. After performing an
irrational act, we can get back to working in our
ofﬁce or laboratory or factory as if nothing had
happened. An animal or plant does not have the
same luxury. In its case, behaving irrationally can
amount to risking its life. Among all living creatures,
we human beings are the only ones who can get
away with irrational behaviour.
NOTES
i) The letter was written in 1954, a year before his
death. It has been in the news recently because of
the huge price it attracted at an auction
(http://www.lettersofnote.com/2009/10/word-godis-product-of-human-weakness.html).

require religious belief. The second inﬂuence has
worked in exactly the opposite direction; the
physicist Steven Weinberg puts it like this: “With or
without religion, good people will do good things
and bad people will do bad things. But for good
people to do bad things, it needs religion.”
iv) An interesting example comes from reports
circulating for some years that before launching a
satellite, ISRO builds a model and gets it
consecrated in a temple;
see e.g. https://www.ﬁrstpost.com/india/tirupatiand-mars-mission-rationalists-cry-foul-over-isrochiefs-temple-visit-1216771.html. I do not know
whether this involved public money, or if it
continues.
v) The usual null hypothesis of sociologists is that
precisely because culture seems to be delinked
from genes, cultural evolution is independent of
biological evolution.
-------Vidyanand Nanjundiah
(vidyan@alumni.iisc.ac.in)
Centre for Human Genetics, Bangalore.
18 December 2018

ii) No other religions were represented. The
speakers described themselves as believers. The
majority appeared to be theologians; three were
priests. Among the other participants, quite a few
said they were atheists or agnostics.
iii) Under “religion” I club the various forms of
behaviour found in people who call themselves
religious. That includes one or more of several
things: willingness to accept ad-hoc, often
aphysical, explanations of natural phenomena;
belief in revelation; blind faith; confusing poetic
imagination for fact; a refusal to acknowledge, even
in principle, that one's beliefs could be wrong; an
ahistorical attitude towards the past; putting less
weight on rational thinking than on taking
someone's word. Esoteric behaviours and arbitrary
but inoffensive practices that indicate membership
of a particular group are also part of religion;
however, I don't consider them as primary
components. Also, I am not referring to the two
obvious ways, one positive and the other negative,
in which religions have inﬂuenced human culture.
The ﬁrst is via their fostering of ethical behaviour,
which I ignore because behaving ethically does not
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The Eerie Silence...!

As the cool breeze
embraced me,
I stood there with
what was left to me
by chance!

persistence and perseverance
and she couldn't go any further
...
Anxious was I to help her out.!
And she wouldn't expect me to.

The ﬂorid red roses
danced to the gloomy
melancholy of the disdainful
wind!!

The unusual silence of hers
really did bother me!
Her wondrous chirruping
was long forgotten!

As the murky heavens above
looked down upon me
sympathetically &
did the sombre clouds pour
some shower of sorrow..
There had been a lot of

Her scarlet red patch
showing up her identity,
she sits on the tallest branch
of the grotesque bamboo
grieving and waiting for her
beloved.!

Who Not knowing, that
she had solitarily borne thus far
her pain...her huge loss
she left with a her heavy chirp
that still lingers in my heart,
with a sound of faith,
leaving me behind.
She ﬂies to the inﬁnity
to create a destiny that would
change mine very soon !

------ Maanasa

SPONTO PUNS

source : Internet
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KMS Lecture

From cancer susceptibility mechanisms
towards early intervention in cancer.

Prof. Ashok Venkitaraman
January 4, 2019

The talk mainly focused on how BRCA2 mutations on
a single allele can predispose to breast, ovarian,
pancreatic and other kinds of cancer. It is observed
that the frequency of germline variation in DNA repair
genes such as BRCA1/2, ATM is very high in certain
cancer types. Basically, carriers have a single copy of
mutant BRCA2 and the loss of the second BRCA2
copy leads to carcinogenesis due to loss of
heterozygosity (LOH). This LOH leads to
chromosomal instability by disrupting homologous
recombination (HR). Also, cancers in which the
second copy persists, i.e. in the absence of LOH,
exhibit drug resistance to targeted therapies like
carboplatin or PARP1 inhibitors. Such drug resistance
has been observed in breast and ovarian
cancers.BRCA2 variants are known to be approximately 30% missense and 70% truncations. If there is a
missense BRCA2 mutation, then BRCA2 is exported out of cell nucleus and suppresses the localization of
wild-type BRCA2 with the help of its partner protein DSS1. In case of truncating mutations, exposure to
aldehydes sensitizes cells to genome instability via “induced haplo-insufﬁciency”.Thus, in case of LOH there is
genome instability due to disrupting HR, and in the absence of LOH of BRCA2 there is drug resistance and
genome instability due to “induced haplo-insufﬁciency”.
This opens the door for personalized medicine so the disease can be managed by understanding the
molecular characteristics of the disease. Along with BRCA2 other biomarkers can also be studied, to enable
robust patient management. Also, this study helps in personalized early intervention of individual patients.
However, biology is complex and to determine the effects of the drug regimen becomes difﬁcult. However, with
new genetic tools and the vast developments in various ﬁelds of biology, it is possible to identify and validate
effective biomarkers for intervention.The last part of the talk emphasized protein interference, a new highthroughput technology for drug discovery.
------ Credits : Snehal Nirgude

EMBL-EBI-IBAB Workshop on ‘Analysis of Next Generation Sequencing Data’
Workshop dates : 26-30 November 2018
Number of participants : 30
The EMBL-EBI-IBAB workshop on ‘Analysis of Next
Generation Sequencing Data’ organised by IBAB
was organised by IBAB to generate the much
required human resource with competence in
genomic sciences and to augment trained personnel
so as to bridge the gap in the number of trained
personnel needed vs. industry requirement in the
genomic space. IBAB has leverage on the visit of the
two scientists from EMBL-EBI to IBAB to develop
strong collaborations in the ﬁeld of genomics.
Teaching Faculty:
• Astrid Gall - EMBL-EBI, UK
• Laura Huerta Martinez - EMBL-EBI, UK
• Abhilash Mohan, IBAB, Bangalore
•Srivatsan R, IBAB, Bangalore

Speakers at the workshop
Prof.MRS Rao, Former PresidentJNCASR,Bangalore
Dr.Dasarathi Palakodeti, InStem,Bangalore
D r. S a b a r i n a t h a n R a d h a k r i s h n a n , N C B S TIFR,Bangalore
Research themes covered in the workshop:
• Ensembl/Ensembl Genomes
• Expression Atlas: Gene expression across species
and biological conditions
• Single Cell Sequencing
• 'R' programming
• Cancer Genomics
• Transcriptomics
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Launch of PG Diploma Big Data Biology
IBAB and IIIT Bangalore announce a joint PG
Diploma Programme in 'Big Data Biology' The
Institute of Bioinformatics and Applied
Biotechnology (IBAB) is pleased to announce the
launch of an innovative one - year PG Diploma
Programme in 'Big Data Biology' in collaboration with
the International Institute of Information Technology
Bangalore (IIITB). The program is funded by the
Department of Biotechnology, Government of India.
This interdisciplinary programme will focus on Big
Data in Life Sciences and will help explore the
opportunities and challenges of handling big data in
health care and imaging and will impart engineering
approaches to problem solving in this emerging
area. Realising the need for data scientists and data
engineers to handle the challenges in biological and
medical data, the Institute of Bioinformatics and
Applied Biotechnology (IBAB) is pleased to
announce the launch of an innovative one - year PG
Diploma Programme in 'Big Data Biology' in
collaboration with the International Institute of
Information Technology (IIITB). The programme
was formally launched on 9th January 2019 at the
IBAB campus by Mr. Kris Gopalakrishnan, Cofounder of Infosys. Inaugurating the programme, Mr.
Kris Goplakrishnan said that this is an innovative
programme that will stand in time. The fact that two
research institutes with excellent facilities are jointly
offering this programme ensures that the
programme is value creating. Mr. Kris said that there
is a great demand for the skills the programme will

create. He spoke about the capability of Machine
Learning to get actionable information from the data,
from DNA sequencing, wearable devices, mobile
phones and sensors used in IoT (Internet of Things).
He congratulated IBAB and IIIIT-B for the thought
leadership in initiating the programme in this niche
area A one-day symposium on 'Big Data in Biology
and Healthcare' was also be held today. Eminent
speakers from the areas of Artiﬁcial Intelligence and
Machine Learning, Medical Imaging, Genomics and
Personal Medicine addressed the sessions of the
symposium. Speaking on the occasion, Dr.
Sadagopan, Director IIITB said,” traditional
education has focused on building expertise in a
single area. However, to solve real world problems
faster, the need of the hour is to build interdisciplinary skills. The joint program announced by
IBAB and IIITB is a big step in that direction”.
Prof.H.S.Subramanya, Director of IBAB described
the unique directions and roadmap of this novel
interdisciplinary programme which is at the interface
of computer science and biology. He underlined the
readiness and capability of IBAB and the strength of
IIITB to prepare students for this exciting area of big
data analytics.
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Evolution of a Company
Denovo Biolabs

Q1. Can you tell us something about the
evolution of De Novo? (Something on how you
started and where you are today)
Well!
Denovo Biolabs was erected in 2013, located in
India's Silicon and Biotech valley- Bangalore,
Incubated at IBAB campus.
Denovo Biolabs is involved in product development
through R&D and innovation for laboratory
diagnostics and clinical research. We develop quality
immunological tools to serve the unmet demands of
the industry.
As students of IBAB and working in a life science
research environment, we were exposed to various
entrepreneurial activities, events and networking
opportunities. Being in this environment we realized
that India's Bio-pharmaceutical industry and clinical
research service providers are dependent on
overseas products for their clinical trial research for
assessment of the safety and efﬁcacy of large biomolecules such as therapeutic maAb's and
recombinant proteins targeted to autoimmune
disease and oncology markers.
Once we knew the proﬁle of our company the initial
step was to solve 2F's (ﬁnance & facility)
requirement, which were resolved with our personal
funds and investors. IBAB's Director, Prof. Yathindra
and Dr. Gayatri Saberwal, played a pivotal role for the
facility and laboratory infrastructure requirement,
which helped and accelerated R&D activities and the
results yielded a quality product for the company.
Logistics and shipping arrangements for our
temperature-sensitive products, both domestically
and internationally, posed major obstacles. Other
challenges were getting the required certiﬁcations

and approvals, and hiring capable manpower.
Denovo Biolabs captured its clients in its initial 12
months of inception and continued to add upon.
Denovo Biolabs supported couple of Biosimilar
programs of biopharmaceutical companies in India
and across the globe. Today our products are getting
exported to countries like USA, Germany, Poland,
China and Russia through our regular distributors
and OEM partners.
We are committed to develop globally acceptable
standard quality products at competitive prices, to
cater domestic and global market requirements.
Several of our Indian and overseas customers have
so far beneﬁted from our product portfolio.
Q2. What motivated you to start your company?
The spirit of entrepreneurship through challenges on
us and resolving those as an opportunity motivate us
positively. We keep engaging ourselves by venturing
into new avenues to expand the business to different
geographic markets and meeting new customers
through national/international events and
conferences. Our past traction of business growth
and research progress towards DNA based
therapeutics and diagnostics is quite optimistic and
encouraging.
Denovo Biolabs has been recognized and awarded
in several ways, such an “enterprising start-up” by
Government of Karnataka (GoK) in 2015, winner of
“The Big Pitch” organized by “RBL bank and 1 crowd”
in 2016, received Grant from Government of
Karnataka in 2017 for “developing point of care
device for hormones quantiﬁcation” and awarded as
"Emerging company of the year-2018" in Bio-pharma
and healthcare category by GoK.
The Bio-economy is growing with CAGR >25% YoY
and our industry leader Dr. Kiran Mazumdar-Shaw,
CMD Biocon Limited, Prof. Vijay Chandru, Founder
Strand life sciences and Dr. Vinita Gupta, CEO Lupin
Limited are inspiring the new age entrepreneurs to
contribute to the ambitious goal of 100 billion Bioeconomy by 2025.
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Q3. Who are your biggest competitors and how
do you differentiate yourselves from them?
Denovo Biolabs is working towards a highly speciﬁc
and niche area where it's known for its quality
products at globally competitive pricing and efﬁcient
delivery mechanism. Importing products from
anywhere in the globe to India takes typical 4-6
weeks time and we deliver within a week or less time
with high quality and excellent application support to
our clients. We think that is a win-win situation for us
and our clients.
We are into deep science to innovate and to come up
with better solutions and quality products for our
customers to meet global standard quality and
acceptability.
Q4. What is the biggest risk facing your
company?
We think every start up journey begins with a small
step towards a big dream realization and the path is
roller coaster. Our priority is to expand the team and
operations to next level and to keep our intense focus
on innovation through R&D, in nucleic acid-based
therapeutics (bio-better) and point of care
diagnostics. To scale up the start-up in each

dimension is challenging and a bigger opportunity is
ahead!
Q5. What are your short (say 1 year) and long
term goals (say 5 years)?
We will continue our prime focus on R&D and make
more collaborative approach to innovate and expand
our current team with high knowledge and intellect.
With the help of our R&D team, we would like to
generate excellent scientiﬁc data to support our
research towards therapeutics and diagnostics area.
Fund raising would be another key area and which is
essentially required by a start-up to scale-up and the
biggest challenge to convince the Return on
Investment (RoI) to the investors, where the
investors ecosystem is also not enough mature for
life science/healthcare start-up companies as
compared to western world.
We are quite optimistic about the business growth
and scale up in years to come and increasing cash
ﬂow.

------- Dinesh K. Saini

Photographs of campus fauna
------- Credits : Chayant (NCBS)
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B4

BUILDING
BHARAT-BOSTON
BIOSCIENCES
PROGRAM

B4 Young Scientist Program

Workshop on
Synthetic Biology
January 21- February 2

Synthetic Biology is an engineering-biology
discipline that involves rationally engineering
microorganisms by creating, controlling and
programming the natural biological systems for
useful purposes. This multidisciplinary area of
research is an upcoming area in biotechnology
that has the potential to impact management of
health, food security, energy and natural
resources.
IBAB is hosting an international workshop on
Synthetic Biology from 21 January-2 February,
2019 under the “Building Bharat-Boston
Biosciences (B4) Program” in collaboration with
The Lakshmi Mittal and Family South Asia
Institute, Harvard University (Mittal Institute),
Cambridge, USA and IISER, Pune. This workshop,
funded by the Department of Biotechnology
(DBT), Government of India, is a part of the B4
program (Building Bharath Boston Biosciences)
that aims to build a scientiﬁc corridor between
India and Boston for exchange of knowledge and
capabilities in the emerging areas of biosciences.
This workshop is aimed at skill development,
training manpower and raising awareness in the
scientiﬁc community including students about the
current technology platforms and state-of-the-art
approaches in Synthetic Biology. During this 2week workshop, students selected from all over
India pursuing undergraduate, post-graduate and
doctoral courses will engineer a metabolic

pathway in yeast cells as well as learn the basic
gene editing methods. The workshop is designed
for extensive hands-on training in basic molecular
biology methods, gene design and synthesis, and
constructing a metabolic pathway de novo using
synthetic genes.
The workshop also includes didactic and
specialized lectures on emerging areas of
Synthetic Biology and its future potential in
shaping the biomedicine and pharmaceutical
industry. The lectures will be delivered by
academic and industry experts from USA and India
with an objective to introduce the basics of
synthetic biology, state-of-art synthetic biology
applications, and address the limitations and
ethics in the area of synthetic biology. The
participating scientists include Prof. Srinivasan
Chandrasegaran (John Hopkins University), Prof.
Johan Paulsson (Harvard Medical School), Prof.
Pawan Dhar (JNU), Prof. DN Rao (IISc), Prof.
Guhan Jayaraman (IIT Madras), Dr. Arati Ramesh
(NCBS), Dr. PM Murali (ex-President, ABLE), Dr.
P r a d i p N a i r ( B i o c o n ) , D r. S i v a p r a k a s h
Ramalingam (IGIB) and Dr. Balakrishna Pisupati
(ex-VC, TDU). The programme also includes
panel discussions with the experts and will provide
excellent networking opportunities.
For detailed information about the workshop,
check the website.
-------- Sanjay Ghosh
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26 January 2019 : 70th Republic Day
The celebrations for the 70th Republic Day in IBAB were
embarked upon by the ﬂag hoisting ceremony by the Guest of
Honour Dr Srinivasan Chandrasegaran. Soon after there was
a short speech by Deepa and Navjoth of MSc 08 which
reminded us of the signiﬁcance of the day and the vision of the
great men who drafted our constitution. The event was
followed by a cricket match on the new ground that has been
prepared to facilitate sports activities. The Director himself
joined the team to encourage the students. A frisbee
tournament was arranged for the evening and both of the
ongoing batches participated in it.

ASK
FACULTY SERIES

W

e asked the faculty members to get
candid and witty and here’s what they
had to say to this edition’s question:
How would you convince a creationist that
evolution is not a mere theory, and that in fact, we
are all products of it.

Dr. Gayatri Saberwal
I would ask a simple question: Why do you believe in creationism? What is the basis for it ?
(There is excellent evidence for evolution, but I believe the creationists are simply not interested in listening.
Perhaps their holy book - whichever it may be - has told them that God created everything, so they accept that.
To question God's word, might lead to questioning the existence of God, which most are unwilling to do.)
l
Dr. S. Thiyagarajan
The question assumes creationist would deny the theory of evolution, but I see no contradiction between these
two concepts. Created things and entities can evolve! There are products derived from natural sources, like
phytochemicals,wood, vitamins, minerals, marbles, etc. The term 'derived' implies there have been some raw
materials from which the products have been made. These are physical /chemical substances that do not
change on their own. But when these happen to interact with other derived or created substances, they may
change their composition and properties. These are broadly classiﬁed as 'inanimate'.
From bacterial to human or broadly 'animate' entities have a program to change on their own, called a life
cycle. Depending on the stage of that cycle, age or season, their morphology or physiology change. There also
is a deﬁnite end point at which those forms of life cease to exist and get disposed. The question, which is the
raw material or the source of this animate life form(?), kick starts the puzzle. Science may not have a rational
answer for this question. Theists simply attribute that to a creator. Whatever is that raw material, unlike
inanimate creations that continue to be the subject of physics and chemistry, animate creations do evolve,
either to adapt to the changing environment or to become like what the creator wants. Thus creationists too
have to accept that we are products of evolution.
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