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 Dear Readers,

2020 hit us like no other year of this millennium ever did. Before we 
knew it, the world was facing a pandemic and is still reeling from its 
effects. With our lives being turned upside down, the IISER community 
had its own hurdles to face through the last couple of months. What 
was meant to be a week-long mid semester break, is now entering its 
fourth month.

The June 2020 issue of Manthan stands to offer solidarity and hope in 
these tumultuous times. In the race towards education and adapting 
to ever-changing timelines, online classes have faced a boost in the 
last three months. Numerous schools and colleges have switched to 
this mode of teaching. Underneath the appreciation for technological 
advancements in education lie the inequalities rampant in our society 
and systems, poor accessibility and the glaring gap that is being 
broadened. This edition addresses this crucial issue in an article that 
sends a resounding message to wake up to the reality of the situation.

June also marks the first anniversary of Manthan in its present form. 
We’re excited to present to you our first ever faculty collaboration, in 
a review on a student-authored ecology report, by Dr. Manjari Jain, 
Assistant Professor in the Dept. of Biological Sciences.

The passion for science that drives us all manifests in the intriguing 
entries of last month’s Science Article Writing Contest, hosted in 
collaboration with the academic clubs. This edition features the 
questions that baffle us from developments in DNA to the marvels 
that science has created, and their historical impacts that continue to 
resonate today.

With increasing awareness and efforts by activists all around, this 
year’s Pride Month has seen a surge in informative content on 
understanding gender, sexuality and LGBTQ+ organizations. This edition 
has ventured a small step in the same direction to bring the rights and 
voices of this community into the limelight.

There are challenging days ahead for all of us, as we seek to rebuild 
ourselves, our countries and societies in their own different ways. It 
is thus vital that we utilize this opportunity to reconsider our ways of 
living and impact on society and the nature around.

We hope this edition provides a small nudge in that direction!

Regards,

Editorial Team,
Manthan
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“All labour, yet no less   
Bear up beneath their 

unsuccess.
 Look at the end of work, 

contrast 
The petty done, the undone 

vast,”

Educational institutes across the 
country have been shut down 

because of the prevailing global 
pandemic. The entire country has 
been under lockdown for over two 
months and is gradually planning 
to return to the ‘normal’ state now. 
Whether or not it is advisable is a 
different question and demands a 
thorough analysis. However, many 
educational institutions had decided 
to shift the mode of instruction online 
in order to ensure that the academic 
progress of the students is not 
hindered. Although the intentions are 
apparently noble; the implementation 
is fraught with mismanagement and 
calls for criticism. The pandemic 
showed that in spite of our boasts of a 
digital world, we are far from ready to 
integrate it in our everyday lives as the 
primary mode of interaction.

“What hand and brain went ever 
pair’d? 

What heart alike conceived and 
dared?”

Digitalisation of education and its 
impacts have been on the mind of 
writers for a long time. One of the 
famous examples is the story ‘The Fun 
They Had’ by Issac Asimov, written 

in 1951. It is a common topic of essay 
writing for school students. However, 
this hasty implementation of digital 
education as an alternative has 
shown that although it can aid the 
conventional schooling system, solely 
relying on it would prove detrimental; 
for it has been largely exclusionary 
in the present scenario. A primary 

reason for the failure is the lack of 
infrastructure. Not every student can 
afford a laptop and a stable internet 
connection. A lot of students rely on 
meagre mobile data packs. The online 
classes reduce the one-one interaction 
between instructors and students 
which reduces the effectiveness of 
teaching. In higher studies, students 
often rely on the institute library 
for access to reference books and 
journals. They also rely on various 
servers provided by the institute for 
data analysis and simulations. Another 
important aspect of our education 
is discussion among peers which is 
hindered by online classes.

Let us also turn our attention to 
students who are suffering from 
physical and mental health
issues. Amidst the pandemic, we are 
all living in a state of constant panic 
and anxiety. This environment itself 
might stress students and trigger 
anxiety attacks, without the assistance 
of institutes declaring examination 
schedules. There are students with 
migraine and problems in  
eyesight, to name a few, and it is not 
advisable for them to stare at the 
screen the entire day - which they are 
forced to do because of the online 
classes and impending examinations. 
It seems that the primary reason to 
conduct online classes is to complete 
the course curriculum and assign 
a differential grading rather than 
imparting knowledge. And in this rush 
to complete the prescribed syllabus, 
it seems that often the institutes are 
overlooking a section of students who 
are not comfortable with the online 
mode of instructions. In a recent 

survey conducted by Delhi University 
Teachers’ Association (DUTA), 85% of 
the respondents have voted against 
online open book examinations 
proposed by the university. There’s 
wide asymmetry in access to online 
classes and study materials due to 
internet speed and availability of 

computers. Also, many students do 
not have access to their notes and 
reading materials from earlier classes 
due to the hasty implementation 
of the lockdown. Moreover, this 
mode of examinations does not 
take into account the problems of 
the PwD candidates. No provision of 
writers/scribes have been declared 
yet. It appears as if the institutes 
are forgetting that they have a 
responsibility to every single student 
and it is unethical on their part to 
treat certain sections of students as 
expendables. Using the pandemic 
as a shield, the education policies 
are becoming unprecedented at an 
alarming rate.

  “There’s many a crown for who 
can reach”

The neoliberal policies of the Indian 
government has reduced education 
to a commodity that can only be 
accessed by a privileged section of the 
society. Not everyone can even dream 
of entering the most prestigious 
public institutes of the nation. Even 
after getting enrolled in a premier 
institute, the divide isn’t resolved. The 
shift to online mode of instruction 
has brought the digital divide to the 
forefront. In addition to this, we are 
faced with another problem - the 
domestic space, a topic that we would 
rather avoid in our daily academic 
discussions. Online classes demand 
the student to have a room for 
themselves with no disturbances so 
that the student can completely focus 
on the educational content for the 
entire duration of classes. Even if we 

deny to acknowledge the fact that not 
all domestic spaces are exactly spaces 
of love, but can be rather abusive, 
it is crystal clear that this mode of 
instruction is for the privileged elites 
and not the common folk. Indeed the 
crowns are there, but only those born 
with a silver spoon can dare to aim for 
them.

“There’s many a crown for who can reach”

COVID-19 & Online Classes
-By Mayukh Chakrabarty (MS18)
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A whorl of roses,
Packed tightly in a room

We forgot to clip our thorns,
But Gulzar knows how to plug them

Press hard, 
To stop the wound from bleeding.

Spirals of losing yourself,
In a notebook punched together

With staples of what is real
And what does it mean to be real? 

Somewhere bordering between living and non living
is a palace of stagnancy, a virus

Laced with jewels, a king to be throned
A war to be lost 

For the crown is only for the dead
And burial is for the breathing 
But breathing through cloths 

That sew our mouths shut
to all the labels, “Hunger is a feeling,

Wait for it to go away.”
Just like a dream, you’re starting to forget

Slowly but definitely.
The freedom of your consciousness 

Slipping into 
The number of deaths you read every morning.

A Few Realms Of Quarantine

-By Meesha (MS17)

Poetry Section
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I am not just a flowing water 
I am neither a dead sea

I hold life in me and carry poison until the end.
I jump and leap to make my way through

I have cut the mountains to make me meet YOU
 

I am worshipped yet dishonored
I ran yet have been stopped

I have changed at every stage of my journey
I still kept my flow steady

At every step, I took in your sins and have carried your souls to heaven

I give hope of relieving to the  burning hearts
I am the one you call in pain

I still flow to meet you every day
In the journey’s end, I meet my ocean 

To put my baggage down to rest

But guess what, my journey never ends;
As “what the ocean thinks about me!”, 

Is another stage I have to pass all over again.

The ocean is filled with pride of mist
Thinks he is great and owns all the water in this world

That mist disappears in the summer day 
Yet the blind ocean can’t see he depends on the rivers too

Who fills whom is the main question here
The ocean thinks he is the king of all the rivers here

To the ocean, I stand tall and answer

I am not just a tributary in the palm of your hand

I am the mighty Ganga you can never withstand!!

-By Jayashree Mazumder (PhD)

The Ganga
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‘DATA’ is the most important resource 
of the 21st century. A Facebook study 
says that by 2020 an estimated 
1.7 megabytes would be created 
globally every second which would be 
equivalent to data stored in 418 billion 
1-TB storage drives. The problem 
arises as the manufacturing rate of 
optical and magnetic devices isn’t 
enough for all our needs. Moreover, 
running data storage centres requires 
tremendous energy leading to a severe 
data storage problem, which is a 
serious concern.

Nature’s Instruction Manual: 
DNA

Over the past decade, scientists have 
been looking for alternatives for 
storage technology that can store a 
greater amount of data and can be 
manufactured easily. Nature offers 
a possible solution to this storage 
problem in the ‘elements of life’, the 
DNA. It has been long known that 
DNA is the blueprint to store genetic 
information which can be later read 
and used to make proteins. The idea is 
to utilise DNA in a similar manner but 
to store pictures, videos, documents 
etc., and then access them when 
required.

The idea of using DNA as digital 
storage is a few decades old but 

recent researches at Harvard and the 
European Bioinformatics Institute 
suggest that modern-day methods of 
DNA sequencing have made it practical 
today. Microsoft holds the world 
record for storing and successfully 
retrieving 200 megabytes of data using 
DNA.

Digital storage devices consisting of 
hard drives, DVDs, and pen-drives 
store data by changing the magnetic 
and optical properties of the material 
to store information in binary codes of 
0 and 1. DNA storage works in a similar 
manner. DNA molecules are sequences 
of nucleotides(smaller molecules), 
namely, Adenine(A), Guanine(G), 
Thymine(T) and Cytosine(C). Instead of 
using binary code(0/1), the DNA uses 
these nucleotide sequences to store 
data.

ADVANTAGES

There are innumerable advantages 
of DNA digital technology over the 
traditional storage system. DNA has 
a very high density (the supercoiled 
structure of DNA can hold a lot of 
information while occupying very less 
space) and as a result all the current 
data needs of the world can be stored 
in a DNA strand roughly the size of 
a cube with an edge of one meter. 
Storing data in DNA requires very little 

energy. DNA is a quite stable molecule, 
thus the data stored will last as long 
as there is life! Making hard drives and 
other storage devices requires a lot 
of precious metal and their disposal 
poses serious environmental threats. 
DNA offers an eco-friendly storage 
platform.

Typically files can be of very large size 
and the data has to be broken down 
in small packets to be stored in small 
DNA strands as shorter DNA strands 
are quite easier to create than longer 
ones. Each small strand can hold 
about 20 bytes of information.
 

DATA STORAGE

There are several ways to encode data 
in the DNA nucleotide. One of the most 
general approaches involves assigning 
digital data patterns of 0’s and 1’s to 
the DNA nucleotides; for example, 
A=11, T=10, G=00 and C=01. To store a 
file we first encode it as a digital file 
having a long string of 0’s and 1’s, 
then using the above code it can be 
converted to a series of nucleotide 
sequences. Suppose our digital 
file string is ‘1000110110’ then its 
nucleotide equivalent will be ‘TGACT’. 
Now our DNA blueprint is ready. Using 
this nucleotide letter sequence we 
make DNA sequences letter by letter 

DNA DIGITAL MEMORY: 
Process & Future Prospects

 -By Utkarsh Bajpai (MS19)

Winning Entry of the Science Article Contest
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using chemical methods. The reaction 
apparatus consists of a supply of free 
nucleotides which are mixed in liquid 
solutions. Some ‘reaction regulators’ 
are used along with the solution to 

control the ordering of nucleotides in 
the DNA strands.
The DNA artificially created has to 
be stored in an airtight environment 
to be protected from humidity and 
high temperature. This process of 
DNA making automatically creates 
many copies of a single strand before 
making the other strand and these 
copies can act as a backup of data.

RETRIEVAL

The DNA is useless until we can 
successfully retrieve the complete 
stored information. The current data 
retrieval technology is based on 
modern DNA sequencing techniques 
to analyse the DNA genome. All the 
DNA strands are scanned to decode 
the nucleotide letter codes (A, T, G, 
C). The nucleotides are marked with a 
fluorescent dye and the dye intensity 
is recorded by a detector at multiple 
random sites to match with the 
DNA plan. The letter codes are later 
converted to the digital binary code (0 
and 1) in the corresponding sequence 
and then assembled to get the desired 
data. This process can destroy the DNA 
strands but our backup copies make 
up for the lost strands. Additionally, 
we can artificially create a copy of any 
missing strand if it is depleted.

CHALLENGES

Although DNA digital storage has 
been demonstrated experimentally 

and currently remains a frontier area 
of research in this world of data 
revolution; it is easy to be made 
practically possible by overcoming 
some challenges that hinder its 

practical usage. We have to automate 
the process of both creating the DNA 
and retrieving the data to make this a 
household technology. The speed of 
reading and storing data is quite slow 
as compared to any traditional digital 
storage. Also, data retrieval takes a lot 
of time. The cost of DNA technology 
is quite high as it requires almost 
₹57,000 to store and read 2 megabytes 
of data. Another major challenge is 
with data retrieval as it’s not specific, 
which means to retrieve a single file 
you have to scan the entire hard drive 
which makes the process painstaking. 
Artificial DNA synthesis is not a robust 
process and errors can cause serious 
problems.

RECENT DEVELOPMENTS

‘Catalog’, a DNA storage project by MIT 
is deducing possible ways to reduce 
complications in the whole process. 
They also plan to make it cheaper, 
faster and more reliable. They plan to 
launch industrial-scale storage devices 
for IT companies, entertainment 
industries and the government in 
the next two years. They have been 
working on a machine which can write 
1TB data on DNA per day. Tech giants 
like Microsoft, Intel and Micron are 
funding their own projects too. The 
Catalog project has reduced the costs 
effectively by working on the library 
approach. That is, they have pre-
made DNA molecules and information 
is stored just by rearranging those 
molecules in different ways. Google 

has also initiated a DNA storage 
facility under the brand ‘google 
genomics’. A possible solution to 
accessing specific files from the DNA 
memory is by amplification of specific 

parts of DNA using PCR (Polymerase 
Chain Reaction). Researchers are also 
exploring the possibilities of a ‘DNA 
Computer’ using DNA chips instead 
of silicon. Enzymes can be used to 
compute the data stored in the DNA 
chips. DNA computing will be a great 
aid in involving computation on a vast 
data set such as from satellites or the 
census data collected over a decade.
However, even if DNA is not a 
memory alternative in the near 
future it will certainly be used in 
generating information at an entirely 
unprecedented level and will also be 
used to store a specific type of data 
over the long term. One such usage is 
the application of DNA as a barcode 
to ‘tag’ experimental results, this has 
revolutionised nano-technology by 
leaps and bounds. Although there 
are significant issues in the current 
usage of DNA storage, scientists are 
continuously looking for cheaper and 
faster ways to store data in one of the 
oldest natural storage systems.

References:
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https://www.nature.com/articles/s41576-019-
0125-3
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Presenting Manthan’s first ever faculty reviewed article by guest editor, Dr. Manjari Jain. 

A few students sent us their hypotheses on aposematism in animals and quite bold ones at that! So we decided to step up 
the ladder of editing and bring in an expert.

Dr. Manjari Jain is an assistant professor in the Dept. of Biological Sciences at IISER Mohali, and works in the fields of  
behavioral ecology, animal behaviour and evolutionary ecology. Here is a rudimentary hypothesis that Dr. Jain was kind 
enough to review. While none of this has been experimentally backed, it makes for an interesting read. We solicit comments 
from the readership, any and all questions you might have!

Story Of The Brightly Coloured Frogs
-By Kartikey Awasthi (MS18)

(featuring a hypothesis by Ananya Natarajan (MS18)

As evolutionary biologists search 
for the origins of the immense 

diversity of life forms, conclusively 
asserting how certain phenotypes 
even came about in the first place can 
be quite a hypothetical game to play. 
More often than not, the existence of 
a paucity of fossil evidence questions 
information of primitive versions of 
phenotypes. 

To present a more lucid argument, 
let’s read the story of the origins 
of the bright reds and yellows of 
Epipedobates tricolor or commonly 
known as the Phantasmal poison 
frog, a species of frogs endemic to 
Ecuador. These frogs are brightly 
coloured but the colours actually 
signal towards their poisonous bodies 
(called ‘Aposematic colouration’). 
Predators from far away can recognise 
these warning colours and have 
learned to not confuse these frogs 
for lunch, through the hard way. We 
can complicate this story further by 
bombarding readers with scientific 
jargon like ‘coevolution’ and 
‘epibatidine secretion’ but we’ll focus 
on what’s really important- why are 
they colourful at all? 

Now, let’s begin a thought experiment, 
where we have a population of frogs, 
with both poisonous and regular 
varieties in equal proportions, but 
with no aposematic colouration being 
displayed. They’re all just a simple 
brown or green. Now, a predator 
catches one of these poisonous kinds 
and has a bad stomach for days. We 
can expect the predator to learn from 
this event but since we also have 

non-poisonous frogs around, other 
predators have an equal chance 
to catch those and never get the 
difference. 

So, what happened? Despite evolving 
a poisonous secretion, these frogs 
do not get a boost in fitness, simply 
because the predators never learn 
to distinguish them from the non-
poisonous kind. This can be seen 
as the first limitation explaining 
the selective pressure towards 
aposematism. But how did bright 
colours take over the population? 
Here’s where the paradox creeps in.

Assuming that bright colours 
deliberately seek the attention 
of the predators, the first set of 
individuals having the mutation of 
a brighter colour than the others 
would have been immediately spotted 
and gobbled up (despite being 
poisonous). The probability that the 
brightly coloured frog got a chance to 
reproduce before being eaten is quite 
small assuming that predation is a 
relatively regular event. So, how did 
these colourful genes ever become 
frequent enough in the population 
that having them increased the fitness 
of the individual more than not having 
the colour and thereby not advertising 
your existence to the predators? 

The point A in the graph on the 
next page explains the idea of this 
‘threshold gene frequency’ pictorially. 

As the graph shows- bright coloured 
individuals (in red) start from 

extremely low fitness since they are 
easily visible to the predators. But 
as their frequency increases (along 
X- axis), their fitness increases (along 
Y-axis) albeit not that much. On the 
other hand, individuals with the 
original colours (in brown) continue 
with no considerable effect on their 
fitness.

At point A, you see the fitness 
switching up- once the number of 
coloured frogs has gone a little over A, 
their fitness is higher than the original 
frogs- natural selection is now pushing 
for coloured frogs. The predators 
now steer clear of the coloured frogs 
as they are high enough in number 
and are preferring the original frogs, 
reducing the fitness of any frog not 
being brightly coloured.

This very important point is the 
threshold gene frequency of 
aposematic colours. At this point, 
selective pressure drives the 
population towards being coloured.

To explain this paradox plaguing 
evolutionary biology, biologists have 
come up with a lot of hypotheses of 
their own; each better than the last. 
We have ourselves independently 
come up with our own, but ours have 
no scientific backing, aside from our 
logical standpoint that allows us to 
present our untested hypotheses. Let 
us discuss the relevant theories afloat 
currently. 

The first theory under the looking 
glass, the one with the most supported 
results, is the idea of dietary 
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conservatism in predators which is the 
observation that predators actively 
seem to avoid novel looking prey for 
some time before their appearances 
become more frequent in the wild 
(Thomas (2003)). Due to this, evolving 
new colours would increase fitness 
for some time as predators avoid the 
newly formed mutants. This will allow 
these mutants to reproduce within 
the population and increase their 
frequency in the gene pool before they 
are predated on. Once the frequency 
reaches the above-mentioned 
‘threshold’, there is nowhere else to go 
but up. 

The problem is- what if predators 
don’t hunt for such prey because of 
the bright colours indicating their 
toxicity? If so, dietary conservatism 
would be a behaviour which came 
about after aposematism did and 
we consequently circle back to our 
original query- how did the bright 
colours reach that threshold in the 
first place? 

Some reliable secondary defences 
might account for this. For instance, a 
poisonous individual that is colourful 
also smells bad or causes irritation 
(as is known in many cases) upon 
handling. A predator learns not to 
handle such coloured individuals. 
Their attack isn’t lethal, giving ample 
time to the frogs to reproduce and 

increase the frequency of the colourful 
trait (Cott, H.B.  1940).

The next theory utilises kin selection 
to pen an account of the gaudy 
colours (Harvey & Paxton, 1981). If 
individuals with colourful bodies are 
preferentially attacked by predators, 
they are able to sacrifice themselves 
so their kin can survive, allowing their 
colourful genes to get passed on to 
the next generation via their family.

However, if the predation is too 
frequent, the kin selection notion 
is not quite plausible as individual 
selection would be stronger in that 
case. Not only that, if the population 
size is too small, kin selection would 
reduce as well. 

These are hypotheses proposed by 
us, with absolutely no experimental 
backing. But it’s fun to do, so let’s 
jump right to it. We assume attacks by 
predators are almost always lethal to 
the frogs.

1. The crux of the ‘paradox’ resides 
in the fact that if there had been a 
mutation that gave rise to a bright 
colour, it would have happened in a 
very small number of first-generation 
individuals who would have been 
devoured by predators and wiped out 
entirely before the latter learnt their 
lesson. In addition to this, there would 

have been a very good chance that the 
frogs had been eaten before reaching 
the reproductive phase of their life 
cycle. Hence, there shouldn’t be any 
aposematism seen today.

A hypothesis put forward by Ananya 
to explain this is that though there 
might have been a single mutation in 
some zygote to give rise to the bright 
colouring, this zygote underwent 
repeated mitosis to give multiple 
zygotes by chance. As a result, 
within a span of a generation, there 
were a sufficiently large number of 
individuals carrying the mutation 
imparting aposematism – enough to 
maintain the predator-prey balance 
and allowing the predator to ‘learn’.

2. Our next idiosyncratic account 
uses genetic drift and the bottleneck 
effect. The mutants carrying the 
colourful genes were transported by 
environmental means or migrated to 
a place not far away where predation 
events were low enough for their 
population to grow in significant 
numbers, way past the ‘threshold’. 
This way, a small influx of colourful 
individuals back in the original 
population would allow predators to 
learn about their toxicity. Subsequent 
migrations back into the original 
population would homogenise the 
population with the aposematic 
colouration.

Clearly, both these hypotheses cannot 
be supported with verbal arguments; 
only with empirical evidence like 
fossils supporting these claims, will 
they ever be proved accurate, if at all.

Then, there is the spandrel theory- 
suggesting not every trait functions 
as an adaptation at all. Could 
aposematism simply be a byproduct 
of the evolution of another trait- not 
having any adaptive value? 
And this is not even the end! There 
are many more hypotheses out there, 
each with their own set of data points 
and observations that are just as 
convincing as any other. An incredibly 
conspicuous trait as aposematic 
colours still remains a mystery which 
speaks volumes about how little we 
truly understand about how nature 
functions.



10Manthan

References:

Thomas, R.J., Marples, N.M., Cuthill, I.C., 
Takahashi, M. and Gibson, E.A. (2003), 
Dietary conservatism may facilitate 
the initial evolution of aposematism. 
Oikos

Briolat, Emmanuelle & Seymoure, 
Brett & Rönkä, Katja & Stuckert, 
Adam & Burdfield-Steel, Emily & 
Stankowich, Theodore & Paul, Sarah. 
(2018). Diversity in warning coloration: 

The “eyeless” Drosophila
       -By Sanskar Mishra (MS18)

selective paradox or the norm?. 
Biological Reviews

Mappes, J. , Marples, N. & Endler, 
A.J. (2005). The complex business of 
survival by aposematism. Trends in 
Ecology and Evolution

Harvey, P.H. & Paxton, R.J. (1981). The 
Evolution of Aposematic Coloration

Cott, H.B. (1940).  Adaptive coloration 
in Animals: Oxford University Press.

Higashi, M & Yachi, S. (1998). The 
evolution of warning signals. Nature. 

Gould, S.J & Lewontin, R.C. (1979). 
The spandrels of San Marco and the 
Panglossian paradigm: A critique 
of the adaptationist programme. 
Proceedings of the Royal Society B: 
Biological Sciences

My summer project guide Dr. 
Lolitika Mandal and my mentor 

Mr. Aditya could barely contain their 
excitement when they introduced us 
to a disturbingly bizarre mutation 
experiment. They told us how they 
were just as fascinated by the 
results as they were when they 
first encountered it. I was in the 
middle of my summer project in the 
developmental biology lab, and it was 
then when I realized that the tiny fruit 
fly had more to itself than anything I 
could have ever thought. I will always 
be grateful for all I learnt there.

When one chooses a summer in a 
developmental biology lab, they must 
keep in mind, strange and cunning 
happens.

In general one has a choice over 
a plenitude of factors to choose 
from to study regarding various 
developmental stages in Drosophila 
melanogaster. However, we shall 
limit our concern to only one, a 
key morphogen (a chemical agent 
essential in and capable of inducing 
and mediating morphogenesis of 
a particular tissue or organ as a 
whole), Decapentaplegic (Dpp), a 
protein crucial for the development 
of the embryo and fifteen imaginal 
discs, and its interaction with the 
eyeless (ey) gene in Drosophila larvae. 
Imaginal discs are the essential 
tissue-specific progenitor structures in 

holometabolous insect larvae, which 
are a precursor to some major body 
parts and are found exclusively during 
the larval stage. These structures 
undergo eversions and elongations 
during the pupal stage and give rise to 
specific organs or tissues. 

The morphogen, in collaboration with 
a transcription enhancer protein, 
can be used to amplify a specific 
gene’s expression under controlled 
conditions. It is a classic diffusible 
morphogen, which means that it works 
in a gradient dependent manner. 
A narrow stripe of cells in a tissue 
synthesizes the protein, and as it 
diffuses across the adjacent cells, a 
gradient develops and the specific 
concentration of the morphogen in 
each cell determines its function 
during morphogenesis.

Our study consisted of several 
proteins and genes and their role in 
the development of significant body 
parts. The “eyeless” gene showed 
one of the most exciting results. The 
name of the gene is perplexing and 
contradictory to its function because, 
in classical genetics, the discovery of a 
gene is substantiated when it acquires 
mutations that render it dysfunctional. 
Hence, the lost morphological 
character was used to define the gene. 
Under ordinary circumstances the 
eyeless gene expresses itself in the 
imaginal eye discs. However, one can 

only wonder what would happen if it 
unexpectedly began its expression in 
an imaginal wing disc! 

Carrying along with us the legacy of 
being experimental scientists with 
an inquisitive brain, we put up a fly 
cross. We took females carrying genes 
to encode a Dpp enhancer which gets 
activated from an activator protein, 
the gene for which is contained within 
the male fly genome and males with 
an extra copy of the eyeless gene, 
which gets activated with the help 
of the enhanced levels of the Dpp 
morphogen promoted by the activator. 
To prevent the mess that is crossing 
over, the females were equipped with 
a balancer chromosome. The flies 
were kept in not so fancy food vials 
in an incubator and were allowed 
to live undisturbed.  It was hardly a 
week before we started seeing little 

Winning Entry of the Science Article Contest
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wrigglers. The cross resulted in two 
different types of progenies but all 
of them were cute: One with the 
desired genotype having the activator, 
enhancer, and the eyeless genes 
together and the other kind with a 
copy of the eyeless gene and the 
balancer chromosome.

The larvae that resulted from the “not 
so strange” cross were dissected, and 
the topography, along with the Dpp 
concentration gradient, was studied 
using selective fluorescent stains in 
the imaginal discs. To our surprise, 
we observed that their imaginal 
wing and leg discs had developed 
topography that was a characteristic 
of the eye imaginal disc during larval 
development. Remember the larvae 
with balancer chromosomes? Because 
of their outlandish genome, they had 
tubby bodies (this is how they were 
distinguished) due to the depletion in 
growth factors, but their sacrifice did 
not go in vain since we used them as 
our control specimen. Their imaginal 
discs were normal when viewed under 
the microscope. A fraction of the tiny 
wriggly larvae was allowed to grow 
and mature into adults. The larvae 
reached the pupa stage but never 
came out of their puparium. With 
some help from little tools we were 
able to cut through their pupa and set 
free their corpses. The amazement was 
worth the wait and hype! The flies had 
developed eyes all over their body! 
No appendages- no legs, no wings, 
all eyes, and because of this, the flies 
could not eclose out of the puparium 
and hence could not make their way 
out. The eyes were not functional due 
to the absence of a proper neural 
arrangement but had the potential 
to become functional. Should we call 
them Super flies? They don’t care 
because they are dead. Pity. Although 
we must acknowledge and not forget 
all that we have learnt from them, lest 
we take them for granted.

After the dawn of modern genetics, 
ever since Charles W. Woodworth 
proposed the use of Drosophila for 
studying genetics, the tiny fruit fly 
has remained the most common and 
revered choice as an indispensable 
model organism in the biomedical 

sciences. With progressions in our 
knowledge of the various genetic 
tools complemented with the fidelity 
and ease of fruit fly as a research tool 
we have a plethora of opportunities 
in procuring an enormous amount 
of knowledge. The modern era of 
Drosophila research took off when 
their embryos underwent an in-depth 
analysis of genes that are involved in 
their development. This work launched 
multiple fields of developmental 
biology and has won many Nobel 
Prizes. The fundamental discovery 
remains that discrete genes regulate 
different aspects of development. 
Many of these genes turn out to be 
homologous to those involved in 
human development and diseases. 
On a related note, Dpp is considered 
a homolog to the vertebrate bone 
morphogenetic proteins (BMP) 
which are growth factors capable of 
inducing the development of bones 
and cartilages. Due to its versatility 
we have been able to understand: the 
malignancy of diseases like cancer, 
effects of drugs on the nervous 
system, the construction of signalling 
pathways, and so much more. We 
must acknowledge the neurogenetic 
research in the fruit fly and its 
contributions to the complex subject 
of behavioral sciences. The concepts 
this fly has helped us understand lie 
much beyond cellular and molecular 
biology. Considering the existing 
tools in molecular biology and the 
information we have, one can surely 
conjure various experiments to learn 
the mechanisms and the dynamics 
of development. It helps us glean 
a better understanding due to the 
underlying commonality in organisms 
which forms a basis in encouraging 
us to comprehend these signaling 
pathways and proteins for the better.
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“[I watched] figures running 
wildly in confusion over the fields. 
Greenish-grey clouds swept down 

upon them, turning yellow as 
they travelled over the country 

blasting everything they touched 
and shrivelling up the vegetation. 
. .  Then there staggered into our 
midst French soldiers, blinded, 

coughing, chests heaving, faces an 
ugly purple colour, lips speechless 

with agony, and behind them in 
the gas-soaked trenches, we learnt 
that they had left hundreds of dead 

and dying comrades.”
 –Rev. O.S. Walkins, eyewitness account 
on 22nd April, 1915  

The horrors of many other 
battlefields have been more 

savage. Still, the very presence of the 
“greenish-grey clouds” lurking like 
some unforeseen devil’s mane lends 
a new perspective altogether.  This 
excerpt is bound to make one think. 
It gives a glimpse into the downfall 
of an ingenious mind - a mind, 
poisoned by extreme nationalism, 
to unconditionally commit personal 
morality to the presumed “morality” 
of the state. A mastermind, a 
“paradoxon.” 

Fritz Haber was a Nobel laureate in 
chemistry. Haber had successfully 
mastered a chemical reaction 
which was industrially replicated by 
Carl Bosch, leading to the famous 
Haber-Bosch process - one that is 
indispensable in factories producing 
nitrogenous fertilisers even to this 
date. This process produces ammonia 
by the reaction of the ubiquitous 
gaseous nitrogen with hydrogen, thus 
providing a limitless source to help 
feed the growing population. Some 
referred to this revolutionary idea as 
“the alchemy of air”, as it prevented 
the populace of his country from 

imminent starvation. As a result of 
this feat, the speed, scale and capacity 
of food production was permanently 
changed for the better. Even today, 
the Haber-Bosch process supports 
the food base of as large as half 
of the current world population. 
However, Haber’s scientific work is as 
contradictory as it is varied. 

Being a Jew as well as a German 
patriot, and World War I hero (or 
villain - as one may presume), his 
works are the brightest examples of 
the ambivalence of modern science. 
His legacy remains permanently 
disfigured due to his utilisation of the 
same process to produce ammonia 
for manufacturing explosives for the 
German military. Much darker, was his 
role in orchestrating Germany’s use of 
an entirely new weapon in World War I 
(1914-1918) – the poison gas. 

In a summer afternoon at Ypres in 
Belgium, members of a special unit of 
the German Army opened the valves 
on more than six thousand steel 
cylinders set in an array along their 
defence perimeter. The cylinders, 
filled with pressurised liquid chlorine, 
had been discreetly installed by 
the Germans earlier, and the order 
to release the gas was entrusted 
to German military meteorologists, 
who had carefully studied the area’s 
prevailing wind patterns. Within a 
few minutes of release, close to one 
hundred and sixty tons of chlorine 
gas drifted over the opposing French 
trenches, spreading despair in the 
direction the wind blew. The slow-
moving wall of gas killed more than a 
thousand French and Algerian soldiers 
while injuring four times more. The 
date is an unforgettable one in the 
history of chemical warfare – 22nd 
April, 1915. Less than two weeks 
thereafter, tragedy struck once again, 
but much closer to home this time 
around.

Haber was married to Clara 
Immerwahr, who was herself a 
chemist, being the first woman to be 
awarded a doctorate in chemistry in 
Germany. Although their marriage was 
the union of two brilliant scientific 
minds, it did not evolve as equitable 
and reciprocal as Pierre and Marie 
Curie’s did. Clara’s ability to continue 
her research after marriage was 
limited by the regressive norms 
imposed on a woman. She is known 
to have written to her PhD advisor 
and confidant, Richard Abegg, the 
following lines: “What Fritz [Haber] has 
gained during these last eight years, 
I have lost, and what’s left of me, fills 
me with the deepest dissatisfaction.” 
(Haber 1909.)

As a free-spirited woman, Clara never 
supported her husband in his military 
schemes, which seemed to her a 
“perversion of science”, a patriarchal 
approach that sought power 
relentlessly through exploitation. 
When she shot herself with Haber’s 
army pistol in the evening of 2nd May 
1915, the coincidence of her suicide 
with the chlorine cloud attack at 
Ypres and Fritz Haber’s key role in 
it gave rise to various speculations 
about her personal and professional 
life with Haber, and her extreme 
dissent towards chemical warfare as 
he had initiated.

These developments did little to 
hinder Haber’s conquests. Being the 
scientific genius that he was, it had 
not taken Haber long to understand 
the new spaces and dimensions of 
warfare. The prevalent layered system 
of trenches, dug-outs, and command 
posts protected soldiers relatively 
well from conventional weapons. 
Chlorine gas, being heavier than air, 
would not only affect the surface 
of the battlefield but also sink into 
the structures built underground. 

“das Paradoxon”: The One Who 
Created and Destroyed

-By Ritobrata De, Integrated PhD, Chemical Sciences 
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Trenches and underground facilities 
would not be safe any longer, and 
this sole difference could change 
the tide of the war itself. To augment 
its efficiency as a weapon for 
warfare, Haber studied the effects 
of poison gas, and formulated a 
simple mathematical relationship 
between the gas concentration and 
the exposure time, now known as 
‘Haber’s rule’. Further, the infamous 
attack also paved the way for the use 
of other lethal gases on the battlefield, 
all of them denser than air. One by 
one, phosgene (carbonyl chloride - 
COCl2), Mustard Gas (ββ’-dichlorethyl 
sulfide - (Cl-CH2CH2)2S), Lewisite 
(β-chlorovinyldichloroarsine - Cl-
CH=CHAsCl2) and many more vapours 
capable of spreading doom at their 
wake, crept into the German arsenal. 

Haber, being one of Germany’s 
most fertile minds at the time, 
moved enthusiastically between 
the front and the Kaiser Wilhelm 
Institute for physical chemistry and 
electrochemistry in Berlin (of which he 
was the director). He could perfectly 
integrate science into warfare, thus 
earning for himself the moniker, 
“father of chemical warfare.” His role 
as a mediator and organiser can 
hardly be questioned, for he knew how 
to convey the potential contribution 
of science in warfare to the most 
dismissive of military leaders and win 
an affirmative. To ease his arguments 
was the advanced status of chemical 
production in Germany. Large-scale 
methods for adapting existing systems 
for the production of chemical 
weapons were not required, so much 
so, that the carrier-system only used 
the common oxygen cylinders, thus 
keeping the war-budget to a bare 
minimum.
Even after the First World War was 
over, Haber did not terminate his 
research into chemical warfare; 
however, he knew that the victorious 
Triple Entente would not at all allow 
it. As a result, he conducted it under 
the pretence of civilian pest control 
so as to avoid any pretext that could 
lead to his institute being closed 
down. The outcome of his under-
the-radar research was the cyanide 

gas formulation of an insecticide 
called Zyklon, a predecessor to the 
infamous Zyklon B. Some years after 
Haber’s death, Zyklon B was used to 
kill millions in the gas chambers of 
Nazi concentration camps of Auschwitz 
and Treblinka. Far-sighted as he was, 
Haber probably had not anticipated 
the Holocaust, for it stood as the most 
tragic irony of his life as a scientist. 
Some of those gas chambers using his 
enthusiastic discovery had his own 
relatives dying inside them. 

All these prove beyond doubt that 
Fritz Haber was an ambitious man, 
and he made no efforts to hide it. In 
August 1933, he had thus reflected on 
his role during the war: “I was one of 
the mightiest men in Germany. I was 
more than a great army commander, 
more than a captain of industry. I was 
the founder of industries; my work 
was essential for the economic and 
military expansion of Germany. All 
doors were open to me.” (Weizmann 
1950, 437.)

Haber is simultaneously the 
embodiment of the immense ability 
of science to nourish life, as well as 
to destroy it. Augmenting his industry 
was his burning patriotism which 
veiled his humane side. For a man 
of his calibre, involvement in the 
military was not only limited to the 
glorification of his country through 
mass destruction of opponents but 
also a new means for exploring his 
passion – the demands of modern 
warfare being more like intellectual 
challenges taken up by his scientific 
mind than mere technologies of 
killing. Such a man is not very likely to 
be empathised with, but one cannot 
deny that he is indeed an enigma of 
his time.

Ingenious as his thoughts were, they 
took a fascination to the ominous 
side of science – its power to kill and 
to terrify. Thus, his approach towards 
World War I is reminiscent of the Nazi 
fanaticism that was to follow. Yet, 
the striking irony (as if all the earlier 
mentioned ironies weren’t sufficient) 
lies in the fact that the man himself 
was humiliated and exiled by the 

German government in later years 
for his Jewish origin. Therefore, he 
remains a paradox – a condemned 
scientist-warrior whose benevolence 
indebts mankind forever. He will fit 
into no convenient category and his 
legacy continues to this day – when 
we have sufficient food on our table 
it is for his revolutionary idea of 
agriculture, and when we shudder at 
newspaper headlines it is for the ideas 
of the same man, for he has changed 
the way we fight wars.

References:

O. S. Walkins, Methodist Recorder, 
quoted in A. A. Fries and C. J. West, 
Chemical Warfare (New York: McGraw 
Hill, 1921), pp. 11-12.

D. Charles, Master Mind: The Rise and 
Fall of Fritz Haber, the Nobel Laureate 
Who Launched the Age of Chemical 
Warfare (New York: Ecco, 2005)

B. Friedrich, D. Hoffmann, J. Renn, 
F. Schmaltz, M. Wolf, One Hundred 
Years of Chemical Warfare: Research, 
Deployment, Consequences (ISBN 978-
3-319-51664-6)

G. J. Fitzgerald, “Chemical warfare and 
medical response during World War I.” 
American journal of public health 98.4 
(2008): 611-625.



14Manthan

This article is about the Pride 
movement – the collection of 

demonstrations, celebrations and 
expressions that seek to increase 
the visibility of gender and sexual 
minorities all over the world. It isn’t 
about one of the seven Christian 
vices, although it certainly features a 
Biblical vice – homosexuality, amongst 
other binary and non-binary sexual 
orientations. The range of cultures 
and social contexts represented 
during Pride movements is a diversity 
that’s bound to surprise the unaware 
onlooker. These communities 
have historically suffered from 
disproportionate global invisibility 
and legal and social invalidation. It is 
for this reason that Pride is as much 
a celebration as is a show of defiance. 
While the situation is certainly 
improving across the world and also 
in our country, it would be far-fetched 
to conclude that the amelioration 
is equally paced for all gender and 
sexual minorities, many of whom are 
plagued by intersectional problems in 
our society today. 

The multitude of desires and 
identities encompassed1  – all of which 
perfectly natural, seek to challenge 
the dominant sacrosanct norms 
that regulate identities, sexualities 
and relationships – a terrain that is 
referred to as “heteronormativity” 
(definition source: ‘Nothing to Fix – 
Medicalisation of Sexual Orientation’, 
Vinay Chandran and Arvind Narrain). 
In this regard, I provide a primer of 
sorts on certain elements that the 
global Pride movement embodies, 
and I attempt to contrast Western and 
Indian perspectives on the stigmas 
associated, to some degree. While the 
concept of “Pride” is itself embroiled 
in Western origin and hegemony, it is 
intermixed with regional sentiments 
in different countries including ours. 
Probably as a result of its apparent 
complexity, Pride isn’t easy to fathom 

for bystanders, who often avoid it in 
its entirety.

The month of June has been 
celebrated as “Pride Month” for 
nearly fifty-one years now; its origins 
trace back to arguably the most 
well-known queer emergence – the 
Stonewall uprising in New York (28th 
June – 3rd July 1969), which involved 
spontaneous protests against a police 
raid on a gay bar (with the eponymous 
name). Indeed, this episode remains 
at the epicentre of the queer pride 
emergence in the West for it marked 
the first distinct display of resistance 
and fighting for liberation by the 
community. The ensuing marches, 
protests and symbolisms (rainbow flag, 
for instance) all contributed towards 
the get-together of marginalized 
queer narratives to create a unified 
movement seeking acceptance in the 
eyes of the law and society.

As described earlier, Pride is as much 
a celebration as is a movement. 
Immersed in dissent, it seeks a 
reinstatement of certain naturals 
that have been left ostracized by the 
society. The platforms that the Pride 
movement provides every June across 
its marches and other gatherings 
allow for the fostering of a sense of 
solidarity and affirmation amongst the 
various gender and sexual minority 
peoples. Indeed, Pride is meant to 
foster the eponymous emotion in the 
hearts of these people who have been 
wronged by legal as well as extra-legal 
settings.

At this juncture, I present some 
views on the overlap of Western 
hegemony on gender and sexuality 
with religion. Different denominations 
of the various Abrahamic religions 
have vastly contrasting views on 
homosexuals and homosexual acts, 
especially in Christianity, with certain 
major denominations increasingly 

leaning towards acceptance while 
fringe puritan denominations decrying 
homosexuality altogether. Hinduism 
too, at least in its verses, appears 
to have an overall positive view of 
homosexuality save for the occasional 
strains in its portrayal. Indeed, 
the intensity of the modern-day 
homophobia is not at all mirrored in 
these verses. This anti-gay sentiment 
has been examined (with historic 
literature as reference) to be nothing 
more than a measly colonial import 
with insufficient grounding in the 
pre-colonial past of our country. 
Unfortunately, the imprints of these 
colonial worldviews seem to have 
morphed the Indian thought to such a 
degree that, effectively, it is as though 
a false “Indian-ness” has overcome 
those who reject non-conforming 
genders and sexualities. Thus, as 
Western hegemony on progressiveness 
rapidly gained traction and resulted 
in increasing number of countries 
undertaking progressive measures, 
India continued to vehemently 
deny the paradigm shift and remain 
apathetic to the queer cause to 
protect the supposed “Indian” 
heterosexuality. 

Notably so, India’s history in this 
regard poses unique elements that 
cannot be fully visualized under the 
western hegemony on these matters. 
For starters, the institution of marriage 
and the extra-legal validation required 
herein, place considerable importance 
on community-specific customs and 
recognitions – heterogeneities that are 
ignored in the complete State-owned 
marriages of the West. Further, same-
sex marriage, while distant in legal 
purview, remains a social reality in 
our country. Secondly, the incursion 
of caste-based discrimination 
exacerbates the marginalisation of 
sexual and gender minorities – as 
seen in hijras, kothis and various 
other gender minorities in the 

Approaching with Pride
-By Achuthan Raja Venkatesh (MS17) 

1  I use “queer” instead of the much more familiar “LGBT” terminology as the former not only is a better proxy of the myriad of sexual and 
gender identities, but it also encompasses much more than the individual identities (raison d’être of “LGBT”) themselves – an explanation 
that is not discussed further within the scope of this article.
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country.  Indeed, the presence of 
these non-Western minorities directly 
necessitates a more India-centric view 
on the matter. 

Discrimination against transgender 
communities in India through 
legal measures has ranged from 
straightforward marginalization 
through colonial era crackdown of 
transgender persons (Criminal Tribes 
Act – 1897 amendment) to ineffective 
and weak modern-day legislations 
(Transgender Persons (Protection 
of Rights) Act, 2016, 2018 and 2019). 
A prominent example of a social 
movement in the country promoting 
the selfhood of a community is that 
of the Tamil Nadu hijra community 
(referred also as Thirunangai or 
Aravani community) of Tamil Nadu, a 
gender minority in the country whose 
social movement has demonstrated a 
relatively more successful campaign 
for self-emancipation and legal 
validation. 2006 saw a movement 
of the community to seek various 
necessities that the more privileged 
heterosexual classes had easier access 
to – voter identity card, housing 
facilities etc. The state government, 
much like the Centre, has categorically 
dismissed the complexity of these 
communities at various levels – from 
referring to them as “eunuchs” in 
legal papers, to not attempting to 
consolidate their legal gender status 
(different on different documents) 
thus adding extra woes and sources 
of invalidation to the community. 
However, the social movement has 
seen many victories, especially in 
fulfilling earlier cited demands, and 
is an example in this regard. However, 
this does not counter the continuing 
struggles that these communities 
face. In effect, their oppression 
underscores the added layers of caste 
and class discrimination that deter 
emancipation of these communities. 

The most notorious and infamous 
legal manifestation of colonial 
anti-queer attitudes is Section 377 
(‘Unnatural offences’) of the Indian 
Penal Code, which criminalizes “carnal 
intercourse” with any man, woman or 
animal against the “order of nature”.  

This criminalization, amongst several, 
has three noticeable problems.

Firstly, and most visibly, the statement 
is ambiguous in its definition of the 
two terms in quotation. This was an 
intentional act on part of the colonial 
legislators which allowed for the use 
of this law as a weapon of blackmail 
to subdue homosexuals.  Secondly, the 
law provides no attention to consent 
whatsoever. The statement in fact 
conflates homosexual/heterosexual 
penetration with rape and bestiality 
– a blatant ignorance of consent 
that demonstrates the colonial and 
Victorian higher moral priority for 
keeping homosexuality at bay over 
the safeguarding of one’s providing of 
consent. 

Lastly, for enacting “justice” vis-à-vis 
the draconian law, the prerequisite of 
penetration is sufficient. This reduces 
the multi-dimensional ontology of 
the homosexual to a unidimensional 
sexual one – one that has committed 
the act of penetration. Indeed, the 
basis of this reduction is much 
deeper with underlying motives 
involving supposed protection of the 
institutions of marriage and family 
from the “selfishness” of sexual 
desires which may act to regress social 
and societal progress. The level of 
control extends further when one also 
considers that the law was enacted in 
the mid-1800s, a time of population 
growth and increasing urbanization 
which required the British interests to 
further their reins over their colonial 
subjects.  

On 2nd July, 2009, in Naz Foundation 
v. NCT, Delhi & Ors., the Delhi High 
Court decriminalized consensual sex 
between homosexuals by reading 
down Section 377. This was however 
only a temporary respite as the ruling 
was overturned by a 2013 ruling, which 
from its decision, appears to be along 
the lines of the previously outlined 
argument of protecting the “Indian-
ness” associated with rejection of 
homosexual acts and against growing 
international support for queer 
persons. In 2016, a writ petition 
was filed to the Supreme Court that 

challenged the constitutionality 
of portions of Section 377 on new 
grounds and in 2018, the petition 
culminated with the overturning of the 
2013 ruling thereby decriminalizing 
homosexuality once again. Do note 
that while the reading down of 
portions of Section 377 has indeed 
served towards the legal validation 
of the homosexual community, 
many unresolved challenges, as 
pointed earlier, continue to plague 
disadvantaged groups that suffer from 
intersectional oppression. Efforts by 
the legislature in this regard have also 
not been seen as fruitful, especially 
the Transgender Persons (Protection 
of Rights) Act, 2019, which has been 
criticized thoroughly, especially for its 
tokenistic measure of obtaining inputs 
from the transgender communities 
only for them to be ignored in the 
legislation-making process. The 
emancipation of these marginalized 
transgender communities which 
are also replete with caste-based 
discrimination, continues to take an 
active position in the arena of Indian 
Pride. 

This article takes on disparate 
elements in the queer collective to 
present an extremely brief prose of 
the situation at hand. I reiterate  its 
briefness by further pointing out that 
these topics are spatiotemporally 
extensive, multi-faceted and 
intersectional in nature – many 
aspects of which are not discussed 
in this essay. That said, I hope that 
the reader is now better informed of 
certain key moments of Pride through 
this piece. At a time of political tirades 
and ever-growing partisanship, it 
becomes important to not forget 
the basal ideas whose debates and 
discussions shape discourses in the 
‘world’s largest democracy’, as  our 
country is referred to by the Western 
media in every election cycle.
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As part of promoting understanding on gender and sexuality, Badass Girl Up  Club is organizing a Virtual Pride Festival 
2020, which has a lineup of speakers presenting webinars on various LGBTQ+ issues.  
 
Badass Girl Up Club is a student run organisation,  part of the international ‘Girl Up Campaign’, which was launched by the 
United Nations Foundation. They aim to raise awareness on feminist issues ranging from gender-based violence, menstru-
al hygiene to homophobia and misogyny.  
  
You can find more information about their initiatives here. 
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Solo-ing The Trans-Himalayan 
Circuit

For the last three years, the 
mountains have been my 

calling. Despite a hectic academic 
schedule, I’ve managed to squeeze 
in bag-packing and camping trips 
on weekends and vacation breaks. 
It was mid-October when I decided 
to go on a ten-day solo hitchhiking 
and camping trip across the trans-
Himalayan circuit with an injured back 
and almost no money. After the final 
bout of mid-semester examinations 
on 16th October 2019, I packed my bags 
for the first destination, Chitkul, the 
last village on the Indo-Tibet border. 
I caught the evening bus to Shimla, 
from where I changed to another 
bus to reach Rekong Peo. The bus 
dropped me at Karcham Dam the next 
afternoon, and my journey towards the 
edge of civilization began. The plan 
was to hitchhike the 41 kilometers of 
Karcham to Chitkul. 

The golden rule of hitchhiking is to 
not expect that people will stop right 
away, and more importantly, trust that 
the right ride will eventually arrive! 
After a 3 km hike, I met with a group 
of tourists from Kolkata who agreed to 
give me a lift to Sangla; 22 kms short 
of Chitkul. Once in Sangla, I was lucky 
to get a lift to Rakchham (11 kms from 
Chitkul) as soon as I arrived. Since it 
was getting dark, I decided to spend 
the night in Rakchham, and scouted 
for a place to camp, and decided on 
the banks of the Baspa river. It was 
dark, and with no time to collect 
firewood, I had to spend the night 

Pic: Chitkul – the last village of  India

without a fire. The frosty -5°C got 
worse when it started to rain. Till date, 
it’s been one of the hardest nights in 
my experience of camping. 

Next morning, I decided to walk the 
11 kms stretch to Chitkul. The autumn 
trees showcased resplendent shades 
of red and yellow. And the small 
streams, snow-capped mountains, and 
apple gardens elevated the experience 
of the serene hike. After trekking for 
about 5 kms, I got a lift for Chitkul 
from a pickup truck driver. Along the 
way we stopped over to load hay for 
his livestock. 

Nestled in the Rangrik mountain range 
at an altitude of 11,320 ft, Chitkul 
has created an identity as a hiker’s 
paradise, with a profuse landscape 
consisting of glaciers, tributaries, 
jungles, and meadows. An unmissable 
Chitkul attraction is Hindustan Ka 
Akhri Dhaba. After a hearty dhaba 
meal, I proceeded to set-up tent 
beside a small stream outside the 
village. It’s always advised to ask 
permission for camping from locals 
as you can be staying at someone’s 
private property. In case you can’t find 
a place to camp, you can approach any 
local and they will usually be willing to 
let you camp in their land for a small 
fee. 

Near my campsite, I met two brothers 
from Gorakhpur who were on a bike 
excursion. Banter ensued, and the 
hours passed without our knowledge. 
When I ran out of firewood, the 
siblings invited me to their tent at 
The Alar Camps & Cafe. The campsite 
owner, who was a local, and the 
caretaker, lighted a bonfire, served 
us food and the local Kinnauri drink 
mouri. This was the start to one of 
the best nights of my life. The mellow 
talking somehow transitioned to 
us listening to Assamese Bihu and 
subsequently metamorphosed into 
dancing. Next morning, the brothers 
from Gorakhpur were leaving, and 

we promised kisi din, kisi raaste, fir 
milenge. I had one more day in Chitkul, 
and chanced on the company of a 
solo traveler from Pune. We hiked 
up to a waterfall in the Rangriks. The 
terrain was steep and thorny, with a 
hefty elevation. After climbing for a 
couple of hours, we found a benign 
glacier, with most of it melted away. 
We continued to hike up to meet a 
tributary of the Baspa, and headed 
back after a rejuvenating cold dip.

I would recommend Akhri Dhaba 
as the food is great and easy on a 
scholarship budget. After a meal, I 
took the bus to Rekong Peo in the 
afternoon. One of my friends from 
campus had invited me to her house. 
It was a lovely evening with her family. 
They dressed me up in traditional 
Kinnauri clothes and served a 
delicious dinner. I put my power banks 
and camera to charge (never forget to 
get your devices charged when given 
an opportunity), and prepared myself 
for the next leg of the journey. Spiti 
Valley. 

 

Pic: In Kinnauri attire

In the wee hours of the morning, I left 
for Kaza (the district headquarters 
of Spiti). The entire journey is about 

-By Narayan Gupta (MS18)
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200 kms, and it takes 12 hours if you 
stay on the road throughout. Since 
there’s only one bus per day, they’re 
overcrowded with not even enough 
space to stand. A landslide at Spillow 
ensured the bus reaching Kaza a good 
three hours after the expected time 
of arrival. With a temperature of -10°C 
and a windchill creeping up my bones, 
I decided against camping out and 
stayed at the The Travellers Shed, a 
known hangout for bikers and solo 
travelers.

 Pic: Key Gompa

The next day I rented a Thunderbird 
350x and headed to Hikkim, which 
has the highest post office in the 
world at an altitude of 14,567 ft. Here 
I was joined by five other bikers from 
different parts of the country, and we 
headed to Komic, at an astounding 
15,140 ft, famously known for its 
associated trivia as the highest village 
in the world connected by a motorable 
road. After a flying visit to Komic, we 
headed to the Key Monastery. The 
monastery is almost a thousand years 
old, and home to three-hundred 
monks. It’s distinctly known for 
being one of the first monasteries 
built on the Pasada style of Buddhist 
architecture (a type of multi-storeyed 
structuring). Tibetan lunch was served 
in the monastery which was followed 
by a game of carrom with the young 
monks. Historically, the Key monastery 
has been destroyed numerous times 
due to several invasions, however 
was rebuilt every single time. The 
space-time of the monastery aptly 
encapsulates the cyclical nature of 
creation and destruction. 

I parted ways with the other bikers, 
and got going to the final destination 
of the day: Tashigang. The visit to the 
village with only six houses in total 

Pic: Carrom with junior monks

was a surreal experience. I could 
experience a variety of fauna in the 
grasslands along the way, including 
the mountain ibex, musk deer, and 
Himalayan blue sheep.  My stay at 
Tashigang accentuated the claim of 
the people of Spiti being extremely 
compassionate. I was setting up 
my tent outside the village when a 
middle-aged man walked up to me 
and said Julley! Itna thanda me kyun 
tent me reh rahe ho? Mera ghar me 
raho aap! I stayed with a family of 
six in their home, and shared an 
evening of chit-chat over butter tea. 
We sat by the chaktab (commonly 
known as tandoor) in the kitchen, the 
warmest place in the house, where 
we had dinner and talked about our 
cultures late into the night. With a 
promise to visit them again, the next 
morning I headed towards Chicham. 
The Chicham bridge connects the two 
villages of Chicham and Kibber and is 
the highest bridge in Asia. The bridge 
is at a staggering height of 13,596 
ft with a 1000 ft deep gorge known 
as Samba Lamba Nallah. I camped 
at Chicham for the night, mentally 
preparing myself for the challenge 
that awaited the coming morn.

Pic: Kunzum La

Spiti to Manali is supposed to be one 
of the most challenging biking routes 

in the country. There are two technical 
mountain passes to cross in one go 
if you are not using the Chandratal 
Lake route: Kunzum La (15,147 ft) and 
Rohtang La (13,130 ft). Kunzum La 
offers an incredible view of the Bara-
Shigri Glacier (the second longest 
glacier in the world). A peculiar 
tradition you would discover at the 
Kunzum Pass is that travelers encircle 
the shrine of Kunzum Mata in their 
vehicle, thereby taking the blessings 
of the deity, who supposedly protects 
you from the perils of the journey. 

Multiple streams cutting down the 
road along the route makes the 
ride even more challenging, with 
your mental faculties calculating 
which parts of the road would prove 
non-fatal to drive on. There are no 
stopping options in between barring 
a couple of homestays and dhabas, 
which happen to be closed in the 
winters (mid-October onwards). I 
rode without stopping, and made it to 
Manali safe and sound and completely 
exhausted. I dropped the bike in 
Manali and proceeded to Shimla. A 
friend invited me to stay over at her 
place in Shimla. It was hilarious to 
see her not being able to recognize 
me due to the condition I was in; 
tanned and completely soaked in 
mud and dust. I capped off the day 
with a much-needed bath and eye-
shut. The next day my friend showed 
me around Shimla, and we spent the 
day exploring the food and idling 
in the soothing weather. I boarded 
the evening bus back to Chandigarh, 
packed with fresh memories and 
stories to cherish for years to come.

One might ask if this is the best way 
to travel and explore. Maybe, maybe 
not. With all the amazing things 
hitchhiking and travelling solo has to 
offer, some of the downsides include 
being hungry and lonely for prolonged 
periods of time. Most parts of solo-ing 
comes down to your gut feeling. The 
roads explored, the people you meet, 
and the experiences you have are all 
offshoots of a Thanos-ian like snap of 
a decision. Having said this, moving on 
my instincts has opened me to a lot of 
new experiences, and would outweigh 



19Manthan

my initial reservations. This has taught 
me that at least for once, we should 
forget our fears, leave our comfort 
zone, and just move instinctively. As 
Mark Twain said “Twenty years from 
now you will be more disappointed 
by the things you didn’t do than by 
the ones you did. So throw off the 
bowlines. Sail away from the safe 
harbor. Catch the trade winds in your 
sails. Explore. Dream. Discover.” 

By Harshita Sawdekar (MS18) By Shrreya Sudade (MS19) By Shivangini Jaryal (MS17)
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Loves dancing, literature and poetry 
when not immersed in the atoms or 
the stars. Freakishly particular about 
random stuff and hates when people 
swap out the ‘e’s in her name for an 
‘i’.

Loves anything and everything 
Art. Travels like there’s nothing 
more to life, on cheap budget and 
sustainably ofcourse. Famously 
known to be the notorious kid in the 
neighborhood who calls out people 
for what they are. Jack of a lot of 
trades, master of none. 

Applied topology enthusiast. Ardent 
Quizzer. Watches too many films for 
his own good and likes to translate 
those experiences into words. 
Fervently believes that compassion 
and equanimity will make the world 
a better place to live in. 

 My brain  likes the objectivity in 
neurobiology  and magic in writing. 
Patterns in my life are structured 
around verses of music  ; I’m an 
amateur in Carnatic classical.  
Chocolates don’t last while I’m 
around. I like traveling solo, 
complemented by books of cynical 
humor and feminist literature.

Biology fanatic obsessed with 
all things protein. Loves uniting 
experiments & code. Data viz, 
analyzing Ghibli films – side 
passions. Dichotomies passionately 
pursued only on debate stands – our 
lives are too diverse to be seen in 
just Bs&Ws.  Occasionally renders 
(bearable) Carnatic. He/him.

A wannabe science student overly 
obsessed with art and design. Trying 
to figure out life one step at a time 
by connecting with people’s stories. 
The glass is always half full kind of 
a guy.

Spends his ardour on plants and 
poetry. Frequently overdoses on 
caffeine and pretends to understand 
the universe. Appreciates and 
acknowledges the little things in life.
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community voice their opinions in 
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the content presentable. We will 
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professional designing software.

Get in touch with us at
iisermag@gmail.com


