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Tanuka Endow

Bratin Saha

From The

President’s Corner

Dear Alumni and Friends:
You may have heard of the terrible loss that CUAA-DC suffered this year with the untimely passing of
our dear alumnus, Lokesh Bhattacharyya. Lokesh’s dynamic personality had such an impact on us that
although it has been more than a month, it is hard to believe that he is no longer with us. Lokesh
contributed to CUAA-DC in multiple ways: he was a BOD, organized children’s programs and shruti
natoks, and founded and nurtured Praktoni. Lokesh was a quintessential Bengali - although a brilliant
student of science, he had equal passion for arts and culture. He was classy no matter what he chose to
do. Many of us knew him as a person of strong conviction, a personality molded by exhaustive reading
and deep thinking. CUAA-DC will always remain indebted to him. I felt a similar loss when we
prematurely lost Ranjitda (DasGupta), one of the founders of the association. There will be two articles in
this issue by those who knew him better, which will elaborate on the life and accomplishments of this
multitalented human being.
The past year has been another year where we failed to live up to the ideals with which the association
was created, that is to do some good for our alma matter. Nonetheless, the support of the community to
our association is continuing unabated. We had near record participation in our November get together
last year and summer picnic this year. We were overwhelmed by your response to our call for articles for
Praktoni and donations to defray its cost for printing. Thank you all. Although at the moment our
activities have been limited to two social events and publication of Praktoni, we remain committed so
that our association remains a place for hope and provides a platform for future worthwhile activities.
Our optimism is kept alive by reading articles like the one by Aniruddha Ganguly in this issue of
Praktoni, which is a testament of what individuals can accomplish. My belief in CUAA got a real boost as
we speak, thanks to our alumnus, Abhijit Banerjee.
I want to take this opportunity to convey my sincere thanks particularly to my fellow BODs, and
Debanjan Biswas. Debanjan has been co-editing Praktoni with Lokesh since its inception and willingly
took over the full responsibility of editing and publishing Praktoni this year. As always, we are deeply
grateful to all the volunteers for their spontaneous help particularly in managing our social events.

Best wishes,
Dhruba K. Chattoraj

4

Koyel Bhattacharyya

“I’ll miss you,” I told Baba on Sunday at the
hospital, choking back tears.
“I’m making you miss me too soon, aren’t I?” he
replied, eyes half-closed through pain and
exhaustion.
Lokesh Bhattacharyya passed away on Tuesday 17
September at the age of 66, after a nine-month
battle against neuroendocrine and lung cancer. He
was many things to
many people, but to me,
he was Baba. He was the
Baba who sang me to
sleep with an off-key
rendition of “Dhono
dhanya.” He was the
Baba
who
brought
cupcakes to summer
camp for my birthday.
He was the Baba who
was proud of my every
accomplishment as I
grew older, and who
was careful to tell me on
his
last
day
of
consciousness,
“Make
sure you work hard. Work hard.”
To you, he was Lokeshda, an integral part of the
Bengali community of the DC area. He was the
Lokesh kaku who directed children in plays. He
was the Lokeshda who acted in sruti nataks and
organized nights of poetry and music devoted to
Mother India, who had read and reread every
work by Tagore, whose love for literature drove
him to write short stories himself. But he was also
a scientist. As Dr Bhattacharyya, a lab chief at the
FDA, he devoted his professional life to upholding
the high quality of vaccines and blood products,
and he demanded nothing less than the best work
that his employees could deliver. And yet, despite
his exigence, he was beloved in the office. He stood
by his employees, and he fought hard to make sure
that each and every one of them received the
recognition that he or she deserved. His position

at the FDA also permitted him to help people in
the Bengali community. Anytime someone in a
chemistry-related field needed a career push,
everyone said, “Go talk to Lokeshda,” and he was
always ready to help.
He was a man of science even outside of his
profession. He applied the same logical,
experimental mindset to every aspect of his life.
And he insisted that his body be used for research;
even in death, his
heart was set on
helping
people
through
science.
After his death, his
body went to the
NIH for study in an
oncology lab.
Born in Kolkata in
1952, Baba attended
Narendrapur
College
for
chemistry. He taught
at St Xavier’s College
for six years before
moving to New York with my mother. He started
his career in the US at the Albert Einstein College
of Medicine, then continued at Merck in
Philadelphia, then finally came to the DC area in
2000 to work at the US Pharmacopeia. Over the
past 19 years here, he integrated himself with the
Bengali community, both through his literary
interests and knowledge and his big personality.
In January, he was hit with a shock when he was
diagnosed with Stage 3 neuroendocrine cancer.
When he told me over the phone, I was terrified,
but he sounded buoyant and optimistic. “Are you
scared?” I asked him. “Of what?” he replied. “I’ll
get chemo. If it works, great. If not, what will being
scared do about it?” I was less sanguine than that,
and waited breathlessly for the five-month course
of chemo to end. Near the beginning, he tolerated
the chemo admirably. He felt little nausea, little

5

exhaustion; we all thought that perhaps this was
how the full five months would proceed. But with
every subsequent bout of chemo, he felt worse. A
little more nausea. A little more exhaustion. A lot
less hair. I kept asking him to work from home.
“You’re tired,” I would tell him. “You’re
immunocompromised.” But it was important to
him to go to work. “I’ll work from home when I’m
really sick,” he would tell me airily, as if having
Stage 3 cancer didn’t count as being really sick.
When the last round was over, a PET scan showed
him to be cancer-free. We were thrilled that the
chemo had worked. He had beaten cancer, we
thought. He could go back to his regular life. But
just two months later, he began to lose his voice,
and he grew short of breath. A scan showed that
the cancer had come back with a vengeance. He
was now diagnosed with Stage 4 lung cancer. His
body was desperately low on oxygen, and one of
his vocal cords was paralyzed. He was quickly
hospitalized at Suburban Hospital on 30 August.
My mother sat with him at the hospital all day,
every day, and when I arrived in Maryland, I did,
too. For the first few days, it seemed like he was
getting much better. His oxygen levels stabilized
nicely, and after a few days of restricted
movement, he was able to walk through the
hallways of the Progressive Care Unit a couple
times a day. He received a new round of chemo.
Having seen how well his body had responded to
chemo the first time around, we were optimistic it
would work again.

lost all the ability to use oxygen that they had
seemed to regain in his first week of
hospitalization. He couldn’t even stand up on his
own anymore, though he didn’t stop trying. “Your
father is a firecracker!” the nurses told me. “He just
wants to do everything himself.”
During his last few days of consciousness, he was
extremely tired and often delirious. He wanted to
go home. He fixated on imaginary tasks. But he
had periods of lucidity. “Why is this happening to
me?” he asked once, in between groups of visitors.
And another time, “I will die tomorrow or the day
after.”
On Sunday night, we hugged and kissed goodbye.
The next day, he was completely unresponsive,
and the following morning, true to his prediction,
he passed away. The corridor outside his room
was packed with loved ones from both the Bengali
community and his workplace. We sat by his
cooling body and stiffening limbs for hours until it
was time for us to leave him for the last time. It is
in times of hardship that you best understand
what someone means to a community, and the
mind-blowing level of attention and commitment
we received in Baba’s time of need really brought
home to me how beloved he truly was. His room
was packed every single day; visitors had to be
discouraged from coming when his immune
system grew especially weak. Mashis cooked us
food so my mother and I didn’t have to worry
about feeding ourselves. Kakus came and stayed
the night with Baba in a show of unbelievable
generosity of time and effort, just so my mother
and I could go home and sleep. And in the days
since his passing, our house has been full of coffee
and cake and tears and laughter as you have come
by with hugs and comfort to help us through these
dark times. To those of you who have been with us
when we most needed you: Thank you. We can
never thank you enough.

In the hospital room, he worked at his lab-issued
laptop, making sure that his research groups could
function well in his absence. Anytime he wasn’t
working, he read books. His mind was still as
sharp and curious as always. He had a constant
stream of visitors, and even though it hurt his
throat to talk, he loved it. He loved the affection
that everyone felt for him, and he enjoyed being
part of the community, even though he was stuck
in a hospital bed.

So I’ll miss Baba. And I’ll miss him too early. And
this amazing community of people, this family in a
country where most of our families are far away,
will miss him, too.

About a week and a half in, things started to turn
for the worse. His white blood cell count
plummeted; his legs lost muscle mass; his lungs
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Sanghamitra Dutta

Recently,

our

esteemed

alumnus,

dear

Dhrubada, asked me if I could write about
Chandrayaan-2 for Praktoni.
My immediate
thought was that I am not involved in that ISRO
mission -- so what can I write that others do not
know already!? However, during my subsequent
conversation with him and a couple of other
alumni, the idea arose of
sharing some stories about
NASA and ISRO, and the
collaboration between the two
agencies from my NASA
Headquarters vantage point.
That is the genesis of this
article.
In this day of communication
and Google and access to 24
hour global news coverage, we
hear from experts in any field –
be
it
science,
literature,
medicine, politics etc. Given
that information about NASA, such as ‘one third of
NASA’s workforce is of Indian origin’, often times
comes from unknown experts or unreliable sources
(NASA does not release national origin
information about its workforce), permit me to
first share a bit of my personal journey, so that you
know the source of this article.
I have heard many people say that working for
NASA was a dream ever since they were in school
or college or their parents worked for NASA. My
story is somewhat different. I still remember the
moon-landing as a big event when I was a high
school student in India. I was well aware of the US
space program and the space race between Russia

and the US. After finishing my PhD in Physics in
the US, I got busy working on a problem that
many others have also faced – finding two faculty
positions in the same University. That was not to
be and I ended up with a job at the NASA,
Goddard Space Flight Center in Greenbelt. I didn’t
quite know what I was getting in to, and was just
thankful to have a job in the same city where my
husband has a University
faculty position that he dearly
enjoys to this day. But now,
looking back at my past 27
years at NASA, and thinking
of the many projects I have
worked on, including NASA’s
flagship mission, James Webb
Space
Telescope
(JWST)
which is simply known as the
bigger and better Hubble, I
realize how lucky I am to
have been afforded this
incredible experience.
I moved to NASA Headquarters more than 10
years ago and my current responsibilities include
being the Program Executive for a large mission
that is being developed in partnership with ISRO.
It is called the NASA-ISRO Synthetic Aperture
RADAR mission, NISAR for short, and it has
brought me close to ISRO and the prestigious
Indian space program. I have learnt a lot about
these two extraordinary organizations, and am
excited to share some of those ‘discoveries’ with
you. I will begin with a little bit of history of
NASA and ISRO, follow that with my take on
collaboration between the two agencies. I will
conclude with my personal view of the future of
collaboration in space.
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Origin of ISRO
renamed and transformed into what is known
Dr. APJ Abdul Kalam, former President and the today as ISRO.
Missile Man of India, once said “Dream is not the
thing you see in sleep but is that thing that doesn't Origin of NASA
let you sleep”. The Indian space program was the Just a few years before India was starting its Space
dream of a young physicist and industrialist, Dr. program, the United States Congress and the
Vikram Sarabhai. The history of the Indian Space President felt the need for establishing a robust
Research Organisation (ISRO) is the story of the space program for national defense, and formed
vision and leadership provided by Dr. Sarabhai the National Advisory Committee for Aeronautics
over a short life span of only fifty two years. Born (NACA). On October 4, 1957, the Soviets made
in the family of a wealthy Industrialist in Gujrat, history by sending the first artificial satellite into
he studied in England at the University of orbit, called Sputnik. The space race began. NASA
was a direct result of the
Cambridge and later pursued
Sputnik ‘crisis’.
National
research in astrophysics under
Aeronautics
and
Space
Nobel Laureate Sir CV Raman
Administration, or NASA, was
at the Indian Institute of
born from NACA on October 1,
Science, Bangalore. After a
1958 with an annual budget of
short time in India, he went
$100 million.
It invested
back
to
England
and
mostly in civil aerospace
subsequently received his
research and development.
doctorate from the University
of Cambridge in 1947. He
On May 25 1961, President
returned to India soon after
John F. Kennedy announced "I
and felt the need to get
believe that this nation should
involved in science and
commit itself to achieving the
technology development in
goal, before this decade is out,
newly independent India, and
of landing a man on the Moon
founded
the
Physical
and returning him safely to
Research Laboratory (PRL) in
his
own
residence
in
Earth." NASA’s first high profile
Dr. Vikram Ambalal Sarabhai
Ahmedabad to support cosmic
project, Mercury, was used to
ray and upper atmosphere research.
learn about human survivability in space. Soon
came Project Gemini which was initiated to
Sarabhai was convinced about the need for having prepare and perfect the technologies needed for a
a space program for independent India. However, human trip to the Moon. Gemini was followed by
Space research was not on the top of the national Project Apollo, a national priority for the US to
priority list for the newly liberated India. Sarabhai demonstrate to the world its scientific and
was smart, he was young and was charismatic, and technological superiority.
Although NASA’s
kept pushing his vision. While continuing his manned missions got the lion’s share of public
cosmic ray research in India and becoming a leader attention and glory, its unmanned missions have
in the field, he started spearheading a project with kept making breakthrough advances in science
a group of scientists across the globe to study the and technology. For example, Hubble Space
Earth’s magnetic equator. The group concluded Telescope and its subsequent Servicing Missions
that the measurements could be made using are among the most technologically advanced
instruments in space. The instruments or payloads science missions that NASA has flown to date.
could be launched using sounding rockets.
Sarabhai immediately started thinking about Early days of cooperation between NASA and
building the instruments and setting up a Rocket ISRO
Launching Station in India for launching sounding While NASA was busy achieving its own goals,
rockets. His dream came true in 1962 with Sarabhai was determined to give the Indian space
establishment of the Indian National Committee program a strong head start. With his industrial
for Space Research (INCSR). The INCSR was later background and a strong desire for using global
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resources, he was not hesitant to request NASA to
train a handful of young Indian engineers. Four
young engineers, hand-picked by Sarabhai, were
sent to Washington DC to be trained by NASA.
They returned to work on telemetry and launch of
sounding rockets to conduct science experiments
as envisioned by Sarabhai. Thumba Equatorial
Rocket Launching Station (TERLS) was established
in 1963 in Kerala. The launch of the first sounding
rocket from Thumba on 21 November 1963,
marked a historic milestone for the Indian Space
Program. Sounding rockets are one or two stage
solid propellant rockets used for probing the upper
atmospheric regions and for space research.
Sarabhai was the major player in establishing a
collaborative relationship with NASA. Besides
initiating space research in India, he also helped
develop nuclear technology for defense purposes
in India. Although his primary involvement was
with scientific research, Sarabhai realized the need
for professional management education in India
and was instrumental in setting up the Indian
Institute of Management in Ahmedabad in 1962.
Rocket Technology Development by ISRO
In the early days, sounding rockets were imported
from Russia and France. Shortly after, ISRO
started developing solid propellant technology for
building their own sounding rockets. It did not
take too long before the first indigenously built
sounding rocket was launched in 1965.
Development of rocket science and technology in
India marched forward at full throttle. After 50
years, on July 15, 2015, ISRO celebrated the 100th
consecutively successful launch of the Sounding
rocket from TERLS.
It demonstrated the
extraordinary level of quality control and
reliability built into this tiny rocket. During those
50 years, bigger and better launch vehicles
emerged to satisfy ISRO’s need to launch its own
satellites for science and applications.
Satellite Launch Vehicle-3 (SLV-3) was India's first
experimental satellite launch vehicle. It was an all
solid four stage vehicle, capable of placing 40 kg
class payloads in Low Earth Orbit (LEO). The first
successful launch of SLV-3 was on July 18, 1980
from Satish Dhawan Space Centre, also known as
SHAR, making India the sixth member of an
exclusive club of space-faring nations.
Polar
Satellite Launch Vehicle (PSLV) is the third
generation launch vehicle of India. It is the first

Indian launch vehicle to be equipped with liquid
fuel stages. After its first successful launch in 1994,
PSLV has emerged as a reliable and versatile
workhorse launch vehicle for India. As of May
2019, PSLV has completed 48 launches, 45 of which
have been successful. It can take up to 1,750 kg of
payload to Sun-Synchronous Polar Orbits of 600
km altitude. Incidentally, PSLV successfully
launched
two
well-known
payloads
–
Chandrayaan-1 in 2008 and Mars Orbiter Mission
(MOM) in 2013 – that traveled to the Moon and the
Mars, respectively. Other notable PSLV launches
include launching its payloads into two different
orbits and successfully carrying and deploying a
record 104 satellites in the sun-synchronous orbit.
Geosynchronous Satellite Launch Vehicle Mark II
(GSLV Mk II) is the largest operational launch
vehicle developed by India so far. GSLV's primary
payloads are mostly communication satellites that
operate from Geostationary Earth Orbits (GEO).
GSLV Mk III is the latest series of heavy lift launch
vehicles developed by ISRO and is designed to
carry 4-ton class of satellites into Geosynchronous
Transfer Orbit (GTO) or about 10 tons to Low
Earth Orbit (LEO), which is about twice the
capability of the GSLV Mk II. ISRO initiated its
Human Space program in 2018 per direction from
Prime Minister Modi and GSLV MKIII is being
used in preparatory launches for this program. To
remind ourselves, GSLV Mk III successfully
injected Chandrayaan-2, India’s second Lunar
Mission, into Earth Parking Orbit on July 22, 2019.
India by now had proved to be capable of building
very reliable launch vehicles that are necessary for
launching earth observing satellites, and at low
cost, and this caught NASA’s attention.
Renewed Cooperation between NASA and ISRO
In 2007 the US National Research Council
committee on Earth Science and Applications from
Space recommended a NASA mission to measure
changes in land, ice and vegetation structure,
called
DESDynI
(Deformation,
Ecosystem
Structure, and Dynamics of Ice). A study team of
scientists and engineers came up with a mission
concept which turned out to be prohibitively
expensive to implement.
The team started
exploring partnership opportunities with other
international partners to come up with an
affordable means of implementing the DESDynI
mission.
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Thus, in 2012-2013, was born the NISAR mission –
a dual frequency (L- and S-band) Synthetic
Aperture RADAR (SAR) mission in partnership
with ISRO which is the reincarnation of NASA’s
DESDynI mission. The agreement for the mission
implementation, signed in 2014 by the NASA
administrator and ISRO Chairman, specified the
contributions by NASA and ISRO in detail.
According to the agreement, NASA’s contributions
will include an L-band SAR while ISRO’s
contribution will include an S-Band SAR. The
other major contributions from ISRO included the
Spacecraft Bus and the launch vehicle to place the
satellite into orbit. The mission concept would not
have come to fruition without the partnership of
NASA and ISRO.

collaboration ever since the beginning of DESDynI
and NISAR. I have had the opportunity of
observing the difference in work culture and the
process differences between NASA and ISRO. The
governance structure and the budget processes are
very different for the two agencies, as is the
management philosophy and structure. I try to
bridge this divide and improve mutual
understanding using my understanding of Indian
culture and norms and my NASA experience.
There is much that NASA and ISRO can learn from
each other, and I see it as my role to nurture that
mutual appreciation and learning and not let
differences win the day.
Space missions are expensive and resources are
getting tighter. The more we collaborate amongst
different nations, the more we can leverage each
other’s’ comparative strengths to reach mutually
desirable goals. No one country has a monopoly
on resources or talent, so collaboration is
increasingly necessary. However, collaboration is
viable only when it based on mutual interest and is
strengthened by the unique expertise that each
team brings to the table. Space exploration can no
longer afford to be a competitive exercise – it now
demands collaboration. What Sarabhai dreamt
about the future of space program in free India,
ISRO is carrying forward with strong support from
its government. ISRO’s Space program has
contributed to the fields of medicine, education,
weather
forecasting,
disaster
responses,
telecommunication and satellite surveillance. And
to continue with the space activities ISRO has in its
pocket, missions like Chandrayaan-1 and -2 (with a
successful lunar Orbiter), human space program,
Mars Orbiter, Aditya-1 (Solar mission) and
GAGAN (Constellation of Indian navigation
satellites), which would fulfill India’s science and
primarily technology driven and application
oriented space program goals. Founded by great
visionaries and staffed by stellar scientists and
engineers, ISRO has carved a place of distinction
for itself in the world of space exploration and I
fully expect it playing an increasingly significant
role in harnessing the benefits of space science and
technology for human kind and development of
India.

The Project teams from NASA’s Jet Propulsion
Laboratory (JPL) and ISRO’s Space Application
Center (SAC) in Ahmedabad and URRao Space
Center (URSC) in Bangalore have been working
tirelessly (almost 24 hours a day taking advantage
of the time difference between the continents) from
mission concept design and interface definition to
building flight hardware now. NISAR mission is
the first major collaboration between NASA and
ISRO and is expected to be launched in early 2022
from India using GSLV MKII. It is a learning
experience for both NASA and ISRO starting from
negotiating workshare agreement following
International Traffic in Arms Regulation (ITAR) to
its present status. NASA and ISRO are looking
forward to the successful completion of NISAR
which will serve as the pathfinder for future
collaboration.
ISRO
is
collaborating
with
NASA
on
Chandrayaan-2 though NASA’s Deep Space
Network (DSN) support. NASA and ISRO are
intimately linked for ISRO’s human space flight
program and through mutual interest in solar
physics, planetary physics, astrophysics and
NASA’s Disaster Response Program and next
generation Earth observing missions.
Globalization and the Future of Collaboration in
Space
As the Program Executive for the NISAR mission, I
am intimately involved in the NASA-ISRO
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Tanuka Endow

A tall lanky youth with glasses, clad in long kurta
and trousers, a ‘jhola’ hanging from his shoulder—
that is how we knew the Abhijit Vinayak Banerjee
in our college days, or ‘Jhima’ as he was known to
everyone. We were classmates in Presidency
college, Economics department, the 1978-81 batch.
Jhima’s father Professor Dipak Banerjee was the
Head of the Department, a
colourful
personality
about whom stories still
abound.

Presidency, with its stellar professors, has been the
cradle for such names as Meghnad Saha,
Satyendranath Bose and Satyajit Ray, to name just
a few!
Jhima went on from Presidency to JNU in Delhi at
post-graduate level and later on got PhD from
Harvard University. His work, along with that of
Esther Duflo and Michael
Kremer, won the Nobel Prize
in Economics ‘for their
experimental approach to
alleviating global poverty’.
The Randomised Controlled
Trial, a method inspired by
experiments in a controlled
environment in laboratories,
is used for generating what
is known as ‘hard evidence’,
so
that
evidence-based

Despite being the HOD’s
son, or perhaps because of
it, Jhima was teased quite a
bit by his classmates, but
he took it sportingly. A
friendly person, he was
quite ‘one of us’, yet no
one was ever in any doubt
about
his
academic
interventions can be made to
Dr. Abhijit Vinayak Banerjee
brilliance. He also was an
make a real difference to
eclectic reader, a great aficionado of classical poverty. The RCT is a trial in which the subjects
music, being used to attending all-nighters at the are randomly assigned to one of two groups: one is
famous Dover Lane Music Conference in Kolkata.
an experimental group which is receiving the
intervention being tested and the other is the
We had another Abhijit in class—Abhijit Pathak. control group. The differences in outcome in the
He, too, was a very bright student and both two groups are analysed to assess the effectiveness
Abhijits scored neck to neck in class tests. Yet there of the intervention. Books authored/edited by
were never two more dissimilar answer scripts. Jhima, along with others, include ‘Poor
While Abhijit Pathak’s answers were crisp and Economics’, ‘What the Economy Needs Now’ and
succinct, and he rarely needed extra sheets, we all most recently, ‘Good Economics for Hard Times’.
knew Jhima would ask for several extra sheets and Finally, I have to say that anyone can guess at how
submit a well-sized answer script at the end of the proud I feel at an old friend’s astounding
test! Yet the wisdom of our professors evident by achievement and that I wish him many, many
the way the merit of both styles of response was more successes in life.
judged resulting in competitive scores. No wonder
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Dhruba K Chattoraj

My love affair with microbes (microorganisms

Meat and The Impossible Burger by Impossible
Foods, though there are many other companies
developing these products with more surely to
come. These burgers are touted to be healthier
(lower in saturated fat and sodium) than beef
burgers, evironmentally friendlier, and more
economical to produce - hence cheaper, while
providing the nutritional value of the real thing. I
haven’t tasted any but
was attracted to them
because of my interest
in “impossible science”
and because of their
societal merits. Pat,
although
now
a
businessman, has been
unusually frank about
discussing the scientific
basis behind the taste
and smell of real meat
and how a plant-based
product can be made
that tastes and smells
like meat.

such as bacteria and yeast) started before I was
born - my mother told me I had diarrhea day one.
The affair with microbes has been continuing all
through my professional career working with
bacteria, and some have commented that I come to
the lab in weekends because of my affair with
blonde bacteria. A meat
diet has kept my gut
bacteria
(microbiome)
under check and I have
also been a meat lover.
So, I was naturally
intrigued when I heard
that
microbes
contributed to the taste
of plant-based meat,
which is currently taking
the food industry by
storm. One of the leaders
in this revolution is Pat
Brown, the founder of
Impossible Foods Inc.
According to him,
“discovering
and
Pat is a professor of
imitating the interactions
biochemistry
at
that make meat delicious
Stanford
University,
Root Nodules
is the most important
famous
for
his
scientific question in the
world right now.” Pat made this remark in his development of microarray technologies to study
Keynote address in front of thousands attending gene expression and the founding of the Public
the American Society of Microbiology meeting this Library of Science to make scientific information
(2019) summer. Here, I have tried to summarize freely available to all. With no background in food
some of his justifications behind the loaded claim. sciences, he founded Impossible Foods in 2011,
The
full
monty
can
be
found
at counting on his experience in molecular biology to
http://bit.ly/PatBrownMTM. The speech has been aid him in his quest to make a veggie burger that
brilliantly excerpted by Julie Wolf1, which helped tasted like the real thing. Pat rightly predicted that
heme in high concentration is one of the main
me to get the main points.
contributors to the distinct taste of meat. Heme is
Plant-based “meat” burgers are veggie burgers an iron-containing component of many proteins,
with the taste of a beef burger. Two of the popular the most familiar being hemoglobin - the vital
red pigment in blood that transports oxygen to our
brand names are The Beyond Burger by Beyond
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body parts and powers their function. Another
important hemeprotein is myoglobin which is
abundant in our muscles. Heme gives meat its red
color. The oxidative state of iron (ferrous vs ferric)
in the heme modulates its color; rare steak is pink
because the iron is in the ferrous state and welldone steak or steaks that have been exposed to air
for long periods of time are brown because the iron
gets oxidized to the ferric state. However, just
because meat is pink doesn’t mean that it’s fresh there are also chemical tricks that meatpackers use
to give the appearance of freshness in order to fool
consumers.
Like every animal cell, every plant cell has heme
containing proteins. One such hemeprotein is
leghemoglobin, which is particularly abundant in
nodules of leguminous plants such as soybeans.
The nodules are small outgrowths in plant roots
that serve as factories for producing nitrogenous
fertilizers which are essential to plant growth.
Atmospheric nitrogen is useless by itself, but in the
nodule, it is converted to ammonia, which plants
can use. This job is performed by bacteria specifically by nitrogen-fixing bacteria (Rhizobia)
that colonize the nodules. The bacteria also induce
production of leghemoglobin. The globin of
leghemoglobin is synthesized by the plant, while
the heme comes from the bacteria. Leghemoglobin
binds oxygen and controls its levels in order to
both promote bacterial growth and protect an
oxygen-sensitive enzyme, nitrogenase, which
reduces nitrogen to ammonia [Oxygen is toxic to
nitrogenase. Leghemoglobin reduces the oxygen
concentration to a tolerable level]. The root
nodules are the locus of a classic example of
symbiosis where bacteria provide the plant with a
source of nitrogen and plant cells in turn provide
the resources for bacterial growth.
In the USA, 100 million acres of land are used to
produce soybeans. Pat argued that the roots of
these plants left over after harvesting the beans
would be a massive source of cheap heme. But
extracting heme from the soybean roots proved to
be too labor intensive for mass production – so Pat
turned to producing the soybean leghemoglobin in
yeast as a recombinant protein. The technologies
involved are in common use these days for the
production of foreign proteins as the cost is much
less than it would be to extract them from their
native sources. Ironically (no pun intended), after

trying several sources of heme, heme from
soybeans provided superior taste compared to
those from cow tissues that it was supposed to
mimic. In sum, bacteria provided the proof-ofprinciple that heme is crucial for the taste of meat,
but they no longer contribute to the taste of veggie
burgers, rather, leghemoglobin does.
Although heme adds to taste and flavor, there are
many other ingredients in Impossible Burgers.
They are also made from simple plant ingredients
such as protein from potatoes, wheat, and soy, and
fat from coconuts. It contains other nutrients —
vitamins, amino acids, simple sugars, minerals, and
iron — that are found in other healthy foods that
we like to eat. Nutritionally, Impossible and Beef
Burgers
are
comparable
(https://www.healthline.com/nutrition/impossib
le-burger#nutrition).
Reproducing the taste of meat is a great
achievement by itself and a requirement for
commercial success but from an ecological
perspective the creation of veggie burgers is a
much greater achievement. The overarching goal
behind the creation of Impossible Foods is to
completely replace animal sources of food because
of the ecologically taxing way cattle are raised and
the contribution of the agrarian system to two big
global problems: loss of biodiversity and climate
change. Raising livestock is land-intensive,
requires a lot of freshwater, and produces billions
of tons of greenhouse gases (CO2 and methane).
Our daughter was aware of this harmful and
unsustainable practice when she was in her middle
school, which turned her into a vegetarian. In
other words, awareness was there decades ago.
The process to make Impossible Burgers “uses 75%
less water, [generates] 87% less greenhouse gases,
requires 95% less land, and 100% less cows”
https://medium.com/impossible-foods/hemehealth-the-essentials-95201e5afffa).
Plant based “meat” burgers are here to stay and
the research for further development is in the
hands of top-notch scientists like Pat Brown. Pat
speculates that by 2035, all animal meat products
will be replaced by environmentally friendly
alternatives. However, there are potential dangers
behind these “impossible” meats. In mammals,
stress can induce the release of free heme from
hemoglobin, which is toxic. Diets rich in heme also
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increase the risk of colon cancer. Like all novel
technologies – from the e-cigarette to the iPhone to
nuclear power – we must consider the risks
involved in developing “impossible” foods – not
just the benefits.
Although the sustainability benefit of Impossible
burgers will come from converting carnivores to
eat more environmentally friendly options, rather
than converting those who are already vegetarians,
the new burgers hopefully will be acceptable by
all. Ethnically diehards have no grounds to make
bones about plant-based meat - there are no bones,
no slaughter, and no bleeds. In addition,
Impossible Foods received its kosher certification
last year after thorough inspection of all
ingredients, processes, and equipment2. Similarly,
the company practices were found to be halal
compliant and adherent to Islamic dietary rules. I

also think the “meat” should be OK with Hindu
vegetarians since no unethical practices like animal
killing are involved. I can foresee a future where
plant-based foods will be a great unifying force by
bringing together different ethnic communities to
the same table, relishing the same food.
Pat hopes that the thought of lower environmental
impact and higher health benefit will add to the
taste of his burgers at a higher level.
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Trinish Jha
3rd Grade

Homework oh please be done so I can play soccer.
“No unless you finish me!!!” Homework I thought
We were friends but we are foes. Oh boy!
Homework just please don’t leave me like this!!!
I am an old snowman in the sun.
Homework I’ll play first just trust me.
Just don’t leave me alone,
I’ll finish you with my best speed.
There is a big exam tomorrow.

Jayasree Basu

Homework oh Homework
We are friends back again.
Thanks to you my friend because I got A+ again.
You made me smartest boy in my class.

At the heart of Kolkata
Soars a new restaurant
Meeting the sky warmly
Underneath moves on
The Kolkata lively.

So we are friends now.
Homework oh please be my best friend forever.

Kolkata drives on
Glass wall dazzles
Glass balcony thunders
Glass floor throbs
Below Kolkata flows.
Zesty dishes pour on
Afloat with Hefty Drinks
Colorful lights sparkling
As live music plays on
Sinking feet in warm tub
Kolkata Relaxes
Under a smoky wrap.
Bubbly Kolkata thrives
With new dreams
With youthful hearts
And distant tunes
With a new beginning
Kolkata voyages
To a new paradigm.
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Mainak Mazumdar

I am by no means an expert on the relationship on

breathtaking, if not miraculous. The China I saw
the second time had spectacular skyscrapers, bullet
a spiritual plane that existed between India and trains and maglev, and a very impressive
China during the ancient or modern times. I infrastructure. There were signs of prosperity all
recently read three interesting books that touch on over. This time, aided by the information that I
this subject and this article is a brief overview of gleaned from two of the above books, I took the
their contents. They are:
initiative on visiting Xian, Langzhou and
1. In the footsteps of the Buddha by Rene Grousset Dunhuang in the Western part of China. In Xian, I
(Grossman Publishers, New York, 1971.)
saw the place (Wild Goose Pagoda) where the
2. Ultimate Journey by Richard Bernstein (Vintage famous traveler from China to India, the Chinese
Books, New York, 2001.)
monk, Hsuan Tsang, had lived and written his
3. Asian Ideas of East and West: Tagore and his
volumes
about
his
Critics
in
Japan,
seventeen year long stay
China and India by
in
India
and
his
Stephen
N.
Hay
interpretations
of
(Harvard University
Buddhist philosophy. It
Press,
Cambridge,
also houses the scripts
Ma, 1970.)
that he had from India.
Very few visitors are
The first two books
however allowed to see
have the nature of an
them. The records that the
extended travelogue.
monk had kept were so
The third book gives
precise
that
later
a detailed history of
explorers,
like
the
famous
an
encounter
archaeologist, Sir Aurel
between Tagore and
Stein, used them in the
Chinese
and
early twentieth century to
Japanese
cultural
fix the positions of ancient
elites that took place
ruins along the Silk Road
in the first thirds of
in Central Asia. In
the twentieth century
Dunhuang, I saw the
on
the
spiritual
Magao caves, which house
Wild Goose Pagoda
civilization of the East.
many Ajanta like frescoes
and
Buddhist
statues.
Clearly, they display strong
I have visited China twice for brief periods during
Indian
influences.
In
Langzhou, I visited the
the years 1992 and 2012 mostly as a visitor. At the
Bingling
thousand
Buddha
caves where the
time of the first visit, China was very much an
statues,
paintings
and
frescoes
were no less
underdeveloped country trying to build itself by
spectacular.
I
realized
that
during
the first
embracing capitalism. The changes that occurred
millennium
of
the
Christian
era,
India
had
exerted
during my first and second visits were indeed
great influence on China although there seems to
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be a diminished awareness of this fact in both of
these countries now.
Although India and China are neighboring
countries, there has existed throughout their
histories a vast difference in the outlooks of their
people. (While I refer to India here, the reader
should realize that I am mainly talking of the
Hindu and Buddhist civilizations of the Indian
past.) While Indians have cherished their other
worldly, religious and spiritual outlooks, the
Chinese civilization is extremely pragmatic and
this worldly. The attitude of the Indians stems
from the highly intellectual metaphysical
philosophy stemming from their Vedic heritage.
The attitudes of the Chinese have been shaped by
the pragmatic teachings of Confucius, who lived
around the same time as Gautama Buddha. They
talk about discipline, correct conduct in the outside
world, respect for the elders and the authorities,
courtesy in one’s manners, and duty towards the
society in which one lives. There is very little room
for metaphysical speculations in the Chinese way
of life and the emphasis is on the network of social
relations that include the connection with the
supreme political authority.
While India and China seem to be so different in
their cultural outlooks, the question arises as to
how and why Buddhism whose birthplace is India
could spread to China and exhibit a major staying
power. One finds an answer to this question in the
first two books mentioned before. Buddhism
consists of abstract statements whose main
message is that the pursuit of worldly goals lead to
suffering. But, of course, every society has its
needs to cope with suffering, disease, death and
grief. There is need for relief of any kind that is
available. Buddhism, being a bureaucratic as well
as an intellectual religion, filled the unmet spiritual
needs of the Chinese.
Historically, King Asoka was responsible for the
introduction of Buddhism into Gandhara
(Afghanistan) during the third century B.C. He
brought in the Hinayana form of Buddhism. The
Greeks who were there as a result of Alexander’s
invasion became Buddhists also. When the
Kushanas invaded the country and defeated the
Greeks, they introduced Mahayana Buddhism in
which Buddha is considered a god and an object of
worship. The Gandhara art used the head of
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Apollo for Buddha. A branch of this art as well as
variants of Indian art went to China, where the
cave temples tell the Jataka tales and the previous
lives of Buddha. In the fourth century AD, the
Huns sacked eastern China and occupied the
Chinese capital, putting an end to the Chinese
control for the next several centuries. The early
missionaries from Bactria, Gandhara and Kashmir
converted the barbarian rulers to Buddhism who
became ardent patrons of this religion. When the
Chinese rulers regained their power, they realized
the extent to which Buddhism had its sway over
the mass of its people and embraced it.
The book of the French historian and Asia
specialist, Rene Grousset, describes a key figure in
the Chinese domestication of Buddhism,
Kumarjiva, who is considered the greatest
translator in history. He had an Indian father and a
Central Asian mother. He went to Kashmir for his
studies and became a convert to Mahayana
Buddhism. Upon his return to China and until his
death, he served as a supervisor of an enormous
translation project of Indian texts from Sanskrit to
Chinese employing thousands of monks and
scholars. These translations acquired the status of
classics in China. From China, Buddhism spread to
Japan. Korea, and Mongolia. There were of course
frequent virulent attacks against this religion from
strict Confucians. Nevertheless, Buddhism remains
an integral part in the Chinese culture even today.
Rene Grousset’s book describes in some detail the
travel of the Chinese monk, Hsuen Tsang (he goes
also by some other names, e.g., Xuanzang, Tsang
San Tseng, Tang Sen, etc.) He was born in the year
602 A.D. in Luoyang, China and died in the year
664 in Tongchuan, China. He became a Buddhist
monk and learnt Sanskrit. While a young monk, he
could not obtain satisfactory answers to the deep
spiritual questions that he had on the intricate
aspects of Buddhist philosophy. He decided to
travel to India to seek answers to them and resolve
his doubts. He embarked on his travel in a
westward direction to India in the year 629. His
journey first took him across the Gobi desert to
Kyrgystan. Thereafter, he continued west, then
southwest to Tashkent, capital of modern
Uzbekistan. From there, he went farther west to
Samarkand and followed it by setting out to the
south crossing the Pamirs. Thereafter, he reached
the fabled old land of Gandhara. He reached India

in the year 630. By the time that he had set his foot
in the country, Buddhism was already in decline in
India.
He first visited Purushapura (modern Peshawar in
Pakistan), followed by the Swat Valley and culture
rich Taxila. He went next to Kashmir where he
spent considerable time studying with scholars
who resided there. The next phase of his journey
took him to Lahore and Jalandhar (Jullundur) in
the present-day Punjab of Pakistan and India,
respectively. From there, he delved south to places
like Mathura, Kannauj, and Kousambi, where
existed relics of Buddhist monasteries and ancient
scriptures. He next took a northern route visiting
Shravasti and Kapilabastu, and ended in Lumbini,
the birthplace of Buddha. He set out from there to
Kushinagar, the site of Buddha’s death, before
heading to Sarnath, Pataliputra and Bodhgaya. He
proceeded from Gaya to Nalanda, where he
studied logic, grammar, Sanskrit and the
Yogachara school of Buddhism. His teacher at
Nalanda was the venerable Silabhadra, the
monastery’s Bengali omniscient superior.
He next visited Bengal, Andhra and Kanchi (then a
strong center of Buddhism.) He continued his
travels by visiting Nasik, Malwa, and other places
in Western India and returned to Nalanda. His
next stops were Kamarupa (present day Assam)
and Sylhet. Then he went back to Kannauj again at
the request of the King Harshavardhana. He
witnessed there a Buddhist assembly attended by
the king himself. The king Harsha also invited him
to Kumbha Mela in Prayaga. Hsuan Tsang
returned to China taking a northwesterly route via
the Khyber Pass and traveling through Kashgar,
Khotan and Dunhuang, and returned to the capital
Chang-an (present day Xian.) There, the great
Tang dynasty emperor, Taisong, threw a royal
reception in his honor and offered him a series of
high civil appointments. The monk rejected all
these offers and retired to a monastery. He then
devoted his energy in translating Buddhist texts
from Sanskrit and Pali to Chinese. He wrote a
detailed travelogue giving a description of the
geography, the political climate and the
sociological landscape of the countries he had
visited. The name of Hsuan Tsang is well known
to Indians and especially to the Chinese. A famous
classical novel, Journey to the West, is based on the

travels of this monk. Almost every Chinese has
read the novel.
In his book, together with his own insights,
Grousset reproduces Hsuan Tsang’s observations
on the lands that he had visited. In addition, he
describes the prevailing art and sculpture of the
central Asian and Indian places that the monk had
seen and written about. Grousset also talks about
the essence of the idealistic Mahayana
philosophical thought whose clarification was the
sole reason behind the monk’s arduous travel
undertakings. He writes at great length about the
Indian aesthetic which spread throughout Asia
and exerted a profound influence over the Asian
map.
A major portion of the second book, Ultimate
Journey, by Bernstein (an ex-reporter and a book
reviewer of the New York Times) covers the same
ground as by Grousset. But it contains an
additional twist. Instead of just describing the
monk’s journey, he replicates Hsuan Tsang’s
travels and records his experiences gathered from
his own travels for several months during the early
2000’s. His travelogue thus contains current
description of places in Central Asia, Pakistan and
India lying on the same route as that of the monk
after a span of fourteen hundred years. Thus it
gives a contrast between what the monk saw and
what he saw. It describes current situations in
Xian, Dunhuang and Beijing in China, Peshawar
and Taxila in Pakistan, Amritsar, Mathura,
Benares, Sarnath, Nalanda, Gaya, Kanchipuram
and Ajanta among other places in India. (Strangely
enough, Hsuan Tsang did not mention Ajanta in
his travelogue.) In his book, Bernstein devotes a
long chapter to a Jewish synagogue on Armenian
Street in Kolkata and his encounter with a handful
of Jews who still call the city their home.
The third book by Stephen Hay, a Professor at the
University of Chicago, shifts the scene of IndoChinese interactions by thirteen hundred years to
first thirty years of the twentieth century. Using
original vernacular sources, he describes the
discussions that took place during this period in
three countries, India, China and Japan among
scholars, philosophers, writers and politicians on
the respective merits of Eastern and Western
civilizations, and how these countries should resist
or blend with the West. He also focusses on the
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question of whether there really existed a panAsian civilization that combines in a harmonious
manner the essence of the three civilizations. He
believes it is a concoction of the Western scholars.
A major thesis of his book is that it is Rabindranath
Tagore who had stimulated much of these
discussion through his travels and lectures in
Japan in the year 1916 and China in 1924.
In May 1924, Rabindranath, accompanied by
Nandalal
Bose,
Kalidas
Nag
and
Kshitimohan
Sen
embarked on a voyage
to China. His goal was
to link China’s leaders
in a common front for
the revitalization of
India and China’s
common heritage of
peace, spirituality and
humanity
which
would serve as a panAsian message to the
entire world. Tagore
and his entourage’s
trip took them to
Shanghai, Hangchow,
Nanking, Tsinan and

enslaved by the British, was a pacifist, against the
use of machines, talked about soul and a nonbeliever in modernity. No doubt that this
dissension was based on a misunderstanding of
Tagore’s message and politically motivated, but it
kept on growing in its strength as he kept on
speaking. Rabindranath was greatly upset when he
came to learn about the substance of these leaflets
and he forthwith cancelled the remaining three
lectures after having delivered the first four of
these.
After Tagore left China
with great disappointment
having failed to deliver his
message
on
a
nonmaterialistic
Asian
civilization emanating from
India and Eastern Asia, a
great
many
written
comments appeared in
Chinese newspapers and
scholarly journals on the
issues that Tagore had
raised. These comments
were mostly negative. Some
even blamed Buddhism for
the stagnation of China.
Although
Tagore
was

finally Peking. He was
unable to replicate the Indian
Tagore with Chinese Poet Xu Zhimo (right)
supposed to give a series of
achievements of a thousand
seven lectures in Peking. Rabindranath had the years past in influencing the spiritual direction of a
grand hope that through these lectures he would neighboring country, the last decade of Tagore’s
be able to persuade Chinese intellectuals to life saw a steady increase in the frequency and
embrace once more as their ancestors had done importance of contacts in cultural and educational
before, India’s message of salvation thereby spheres between India and China. Three months
strengthening the spiritual civilization of the East before his death, he dictated the following lines, a
which the world seemed to need so desperately in paean to the Chinese people:
the post-world war period. Unfortunately, he was
Once I went to the land of China
dreaming dreams of Asia’s glorious past when
Those whom I had not met
China’s leaders were seeing visions of an
Put the mark of friendship on my forehead
altogether different future for their country. He
Calling me their own.
was at the wrong place at the wrong time.
The garb of a stranger slipped from me
unknowing.
Initially, he received tremendous ovation from the
The inner man appeared who is eternal.
listeners who had crowded to hear from him. Even
Revealing a joyous relationship unforeseen.
as the poet talked he must have noticed young
A Chinese name I took, dressed in Chinese clothes
men circulating through the seated audience
This I know in my mind,
leaflets that were a direct attack on the message
Wherever I find my friend, there I am born anew.
that Tagore had brought to China. According to
the leaflets, he represented a country that had been
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Bratin Saha

Actually, the price tag is $2.125 M.
On May 24, 2019, the Food and Drug
Administration (FDA) approved a Gene Therapy
named Zolgensma for treatment of small children
inflicted with a disease named Spinal Muscular
Atrophy (SMA). SMA is a rare inherited disease
caused by a mutation in a motor neuron gene,
SMA1. In the worst form of SMA, infants with
debilitating muscle control die within a few years.
This gene therapy is the most
expensive
treatment
ever
approved by the FDA. The
immediate question is why is it
so expensive? How can one
afford it? Will the health
insurance
cove
it?
Will
Medicare/Medicaid provide it?
Is the price negotiable? Will
there be a congressional hearing
for the exorbitant price? Before
addressing these impending
questions, let’s try to understand
what gene therapy is all about,
when and how did it get started
and what’s there in the future?

of curing all “genetic” diseases loomed high as the
potential of creating “monster” in a test tube
haunted both the scientists and the laymen.
Conscientious scientists from around the world
declared
moratorium
on
furthering
this
technology. In 1974, the National Institutes of
Health (NIH), the largest medical research
Institution in the world, convened an advisory
committee known as the Recombinant DNA
Advisory
Committee
(dubbed
RAC).
RAC
consisted mostly of scientists
from the academia and
pharmaceutical companies, as
well as representation from
disciplines like economics,
ethics, religion, and law.
Their task was to assess the
technology from all angles,
weigh pros and cons, draft
regulations
and
provide
guidance for future research
in the area. Representatives
from many federal agencies
including the FDA and the
CDC, as well as from Europe
and Japan attended the
quarterly meetings held in
Bethesda, MD.

Prologue
The modern concept of gene
therapy was perceived as far
back as in 1972 when a group of
Double helix model of DNA
After intense deliberation for
scientists from the Stanford
several years, the committee
University led by Dr. Paul Berg (who shared Nobel acknowledged that the potential benefits of the
prize in Chemistry in 1980) were able to snip out a technology far outweigh the potential drawbacks
large piece of DNA from a tiny organism and then which can be regulated by various agencies
stitch it into the DNA of another tiny organism including the NIH and the FDA. The obvious
creating a chimeric DNA. The organism with the targets of the gene therapy are the hereditary
altered DNA continued to grow normally. The diseases for many of which the defective genes
technique of splicing together two dissimilar have been identified and studied thoroughly. If a
pieces of DNA is referred as the “recombinant method could be devised to deliver the good genes
DNA technology.” This was also the beginning of inside the cells of the patients, “cure” might be
the era known as “genetic engineering.”
achieved. Here we contrast “treatment” vs. “cure.”
Although used interchangeably, most diseases are
It did not require a crystal ball to foresee the far- treated, but very few are cured. Treatment
reaching implication of this technology. The dream
provides symptomatic relief whereas cure fixes the
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root cause. Chronic diseases like diabetes, cancers,
cardiovascular
diseases
require
constant
medication for staying well. The objective of gene
therapy is to provide the treatment in a single
dose, but achieve cure, the so-called “forevercure,” without the necessity of continued
medication.
The next several years were spent on developing
tools and reagents for optimal gene delivery, as
well as conducting animal experiments to evaluate
the safety and efficacy of the technique. The most
critical issue was the efficient delivery of the good
genes safely inside the cells without disrupting
their normal function. It became an area of intense
research. Several types of vectors (carriers, to carry
genes into the cells) were developed and tested for
adequate safety and efficacy. Amazingly, several
of the common infectious viruses turned out to be
the best vectors because of their natural ability to
penetrate human cells. The viruses were
extensively
maneuvered
rendering
them
completely benign without hampering their ability
to enter the cells. The good gene, isolated from
normal cells or synthesized in the laboratory, is
spliced into the viral vector using the recombinant
DNA technology, ready for transduction inside the
patient’s cells by injection or infusion.
The Birth of Gene Therapy
It took almost 20 years before the first gene
therapy was executed after receiving approval
from the RAC and the FDA who deliberated long
and hard, imposing strict guidelines to be
followed. The patient was a 4 year old girl with
severe combined immunodeficiency (SCID),
somewhat similar to the “bubble boy” disease. The
disease is caused by the inheritance of two
defective copies of an essential gene (one from
each parent) named adenosine deaminase (ADA).
This is a rare disease, but a fatal one. The standard
therapy consists of periodic infusion of the ADA
enzyme, otherwise lacking in the patient. This is a
very expensive and tedious treatment requiring for
the entire life of the patient. A group of scientists at
the NIH along with their academic colleagues
embarked upon the task of ADA gene therapy
with a goal of permanent cure.
On September 14, 1990 at 12:52 PM, the gene
therapy was administered to the little girl at the
NIH. The procedure involved removing some
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blood from the patient, selecting special cells
therefrom, transducing those cells with viral
vectors containing the good (functional) ADA
gene, finally transfusing the cocktail back into the
patient in increments over a week. The little girl is
now in her early thirties and living a healthy life.
This is the first proof-of-principle of gene therapy,
a type of genomic medicine.
Alas, the march of gene therapy came to an abrupt
halt when it stumbled into a number of serious
side effects including fatality. A group of French
clinicians and scientists was able to cure four
infants with a severe form of SCID by
administering gene therapy. However, after a few
years all four ended up developing leukemia
which was subsequently treated. Another gene
therapy in Philadelphia trying to cure an 18 yearold boy suffering from severe ammonia toxicity
due to inheritance of a defective gene named OTC,
ended up in organ failure and sudden death. A
temporary moratorium on gene therapy was
declared in Europe and USA. Will it be the demise
of gene therapy?
Scientists went back to the drawing board to
develop safer viral vectors and better targeting of
cells. After numerous trials and errors, in 2009
twelve volunteers inheriting a blinding disease
named LCA received gene therapy in the
Children’s Hospital of Philadelphia leading to
significant improvement of their visual acuity. The
following year a patient with beta-thalassemia,
resulting from defect in the beta-globin gene, no
longer needed the required monthly blood
transfusion after gene therapy. In subsequent years
six patients were treated for hemophilia B with
discernible
improvement.
The
SCID-ADA
treatment was revisited in five children with
complete remission and without subsequent side
effect. The success stories kept piling up in Europe
as well. Gene therapy was born again.
Biotech start-ups and the big Pharmas jumped in
the bandwagon. Speculations soared that chronic
diseases, including cancers, could also be cured
with gene therapy since all diseases involve one or
more of the 20,000 genes operating in our body.
Maybe one or two critical genes could be targeted
for treatment of these diseases. But FDA was
extremely cautious to approve any gene therapy
until December 2017 when Luxturna was

approved for treatment of all patients with LCA,
the inherited vision disorder mentioned above.
Documents totaling 450,000 printed pages were
required to convince FDA of the safety and
efficacy of the procedure. The price of the therapy
was listed at $425,000 for one eye, or $850,000 for
both eyes. To date the success rate of Luxturna has
been quite impressive. The second gene therapy to
be approved by the FDA is Zolgensma for
treatment of SMA. As mentioned at the beginning,
the price tag for this treatment is mind-boggling
$2.125M! Before getting into the pricing issue, let
me briefly outline couple of significant advances in
gene therapy that took the scientific community by
storm.
Gene Editing
In theory, gene therapy could be executed in three
distinct manners: by adding the good (functional)
gene as exemplified above, by replacing the bad
(defective) gene with a good gene (gene
swapping), or simply by correcting (editing) the
defect in the bad gene. It is the last approach, and
perhaps the best of the three, is getting rapid
traction. This gene editing phenomenon is
collectively known as the “CRISPR” (pronounced
crisper) technology. It works like a pair of scissors
snipping out the bad portion of the gene and
sewing back the right piece in place. A newer
version of gene editing called “base editing” is
already creating lot of commotion. If gene editing
uses a pair of scissors, base editing utilizes a
surgical knife. This technology will find and swap
an incorrect base (A, T, G, or C) with the correct
one (e.g., A for G, or T for C, or vice versa) form a
sea of 3 billion bases (letters) in the genome of an
individual. Many of the inherited disorders are
due to a single base (letter) mutation (alteration).
Researchers are working feverously on many
iterations of this technique. Application in gene
therapy is in the near horizon.
Cell and Gene Therapy
Another type of gene therapy involves
manipulating the gene in immune cells (T-cells)
isolated from the patient’s blood, expanding them
in the laboratory, and then infusing the modified
cells back into the patient.
The specifically
designed genetic modification allows the T-cells to
recognize and kill the cancer cells with an
inordinate specificity. This type of immunotherapy
is referred as combined antigen receptor (CAR) T-

cell therapy and is being applied successfully to
treat several blood cancers. KYMRIAH was the
first CAR T-cell therapy to receive FDA approval
in August of 2017. It was approved for treatment
of children and young adults with acute
lymphoblastic leukemia (ALL), and more recently
for treatment of diffuse large B-cell lymphoma
(DLBCL) as well. Another CAR-T therapy,
YESCARTA, was also approved for treatment
DLBCL as well as Non-Hodgkin’s lymphoma
(NHL). The price tag for ALL is set at $475,000 and
for DLBCL and NHL at $373,000 each. More CART therapies are waiting for FDA approval. Last
year the Nobel prize in physiology or medicine
was awarded to two distinguished investigators.
One of them, Dr. James P. Allison currently at the
MD Anderson Cancer Center, pioneered this
technology.
Future of Gene Therapy
Gene therapy is typically appropriate for most
hereditary diseases. Incidence of these diseases
though very rare individually, together they add
up to several thousand across the world. Many of
the affected genes have been studied well enough
that they are being exploited for gene therapy.
Examples include Cystic Fibrosis (common in
Caucasians), Gaucher Disease (common in
Ashkenazi Jews), Sickle cell anemia (common in
Africans), Hemophilia A and B (in all races, but
only in males), as well as eye disorders such as
LHON (inherited from mother only) and
Choroideremia (only males are affected)
eventually leading to blindness. Many of these
gene therapies are in the pipeline undergoing
clinical trials poised for FDA approval in coming
years. Many clinical trials are also targeting
common cancers including bladder, brain (glioma),
breast, cervical, colorectal, head and neck, kidney,
liver, lung, pancreatic, prostate, renal, skin
(melanoma) and ovarian cancer. Even there is a
clinical trial on diabetic peripheral neuropathy
(DPN), one of the most debilitating diseases. The
argument is that at some point all diseases involve
one or more genes. Identifying the critical gene(s)
in each instance and then targeting them could
suffice to treat the conditions.
Over 800 gene therapy clinical trials are in the
pipeline, some 200 are actively recruiting patients
across
a
variety
of
diseases.
www.ClinicalTrials.gov captures all registered
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clinical trials from about 200 countries, mostly
from the U.S. It is the largest clinical trials database
in the world, currently listing about 250,000
clinical trials, curated by the National Institutes of
Health (NIH) in Bethesda. The site is
comprehensive with excellent annotations and
search functions. Anyone wanting to know about a
clinical trial about any disease should look up this
site. Discuss it with the listed contact person and,
of course, your own physician. There are strict
criteria for participation in the trial. Once enrolled,
there are usually no out-of-pocket expenses and
some compensation might be provided for per
diem.
Economics of gene therapy
Finally, we are ready to talk about the issue of
drug pricing. It is noteworthy that when it comes
to health care U.S. spends twice as much per capita
(in excess of $10,000/year) as our northern
neighbor Canada. Yet Canadians seem to be
receiving better health care and overall happier
than their American counterpart. Prescription drug
price is a major component of the overall health
care cost.
Numerous stakeholders are involved in pricing a
drug.
Pharmaceutical
companies,
drug
manufacturers, drug distributors, and the drug
lobbyists all play a major role. Many of the
lawmakers receive campaign funding from the
drug companies and remain loyal to them.
Healthcare providers (private, federal, and state)
often negotiate wholesale price for individual
drugs. Advocacy groups representing the patients
are virtually powerless.
Lack of competition, price fixing, kickbacks,
pharmacy discounts, patient rebates, various
incentives all throughout the chain and relentless
commercials all drive up the drug price. The
broken patent system including overzealous
protection and continuing extension using
loopholes remain problematic. Enormous R&D
expenditure, though justified, also contribute to
the high drug price. It might require up to 10 years
and a billion dollar to take a major drug from
inception to marketing.
Another interesting phenomenon is that drug
prices vary dramatically around the world. Free

market competition may not be the ideal solution
as the affordability of high and low-income
countries is widely different, and subsidy for the
latter is a must. However, the pricing can be made
more equitable so that U.S. does not have to
shoulder the majority of the subsidy. Not all drugs
need to be priced down. Some of the inexpensive
block buster drugs may be priced up a tad
returning a larger profit. Prices of the very
expensive drugs can then be lowered significantly
yet making an overall profit. Price readjustment
across all medicines may be in order. The
important thing is that all parties in the game need
to recognize that medicine is not a luxury item, it is
an essential item for supporting life. One does not
have to starve to afford an insulin shot. U.S.
remains in the forefront of developing new drugs
partly because of the large infrastructure
supporting the industry. But high drug prices may
self-limit the development. A balance must be
sought. All involved parties need to put their
heads together and come up with a global solution
to make drugs affordable to all. It is the most
humane thing to do.
Let’s now get back to the issue of SMA. In
December 2016, FDA approved the first treatment
for SMA, a novel drug named Spinraza made of
antisense oligonucleotides. The price was set at
$750,000 for the first year and then $375,000
annually for as long as it is needed. The cost of
Zolgensma, as stated earlier, is $2.125 M. While the
Spinraza treatment could go on for years, the
Zolgensma treatment is supposed to be for one
time only. If we consider the total cost, including
the cost of loss-of-time and productivity over the
entire life of the patient, the gene therapy drug
Zolgensma may turn out to be cheaper in the long
run. However, there is a caveat. The “one-time”
treatment with Zolgensma though a reasonable
expectation, is not a guarantee. It is not entirely
impossible that the gene therapy patient would
relapse at some point in the future due to loss of
the delivered gene, or development of some of
resistance. The good news is that the clinical trial
with Zolgensma is now on the 6th year and there is
no sign of SMA in any of the patients. It will be
many years before we find out how good are all
the gene therapy drugs.
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Epilogue
Last year Americans borrowed 880 billion dollars
to pay off their medical bills. Many went bankrupt.
Prescription drug prices, running into thousands
of dollars, are a significant contributor. Gene
therapy costing in million(s) is simply
unaffordable to most patients even with the best
health insurance. We need to be innovative with
the reimbursement method when it comes to
expensive treatments. One idea floating around is
to model the drug payment after the mortgage
payment. Payments could be amortized over a
long period of time, say 10 years. Pharmacies
could end up making more profit at the end while
patients’ cost will be more affordable on a monthly
basis. There could be an added stipulation that the

payment would end should the drug fail working,
like having a mortgage insurance. Sure there are
many other ideas, and they all need be considered
and vetted. At any rate, gene therapy looks
promising and is here to stay. We must figure out
a reimbursement plan which will accommodate
the pharmaceutical industries, the providers and
the patients alike. It will be a win-win-win
solution. Otherwise the whole purpose of these
wonderful drugs will have no meaning. There is
too much at stake. Think of a child with congenital
blindness just cured by gene therapy. Imagine the
child waking up in the morning, looking at the
sunlight filtering through the window and staring
at the parents with awe. It is priceless.

।
।

।
।
।
।
।
।
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Sumitra Mitra Reddy
West Virginia, Mountain Mama

Country roads, take me home, a 1971 song by John
Denver with universal appeal, transcends across many
countries and cultural boundaries. This song has been
translated into many languages with some words
changed to suit the country- Chinese, Japanese, Hebrew,
German, French, Finish, and yes, Bengali among others.
Denver himself substituted Appalachian mountains for
Blue Ridge mountains and Monongahela River for
Shenandoah River when he sang the song in Morgantown,
the home of West Virginia University. The Bengali
version of the song is মেঠ ো পথ নিঠে যোে আেোঠে পোহোঠের মেই মেঠে.
For many listeners, Denver’s song alone makes them
want to visit West Virginia. In fact, some Chinese
students chose West Virginia University over other
universities for their graduate studies solely because of
this song. “Everybody in China knows this song” a
graduate student once told me “because most students
in China go to big cities to study in college, and this song
reminds them of their home”. Incidentally, if you are an
opera lover you may recall the song from Giacomo
Puccini’s 1924 Italian opera Turandot sung by the three
characters Ping, Pong and Pang outside the palace in
Peking “Ho una casa nell’Honan”: I have a house in Honan
though this song is not as famous as the tenor aria
Nessun dorma: Nobody shall sleep. Ping longs for his
country house on a small lake surrounded by bamboo,
Pong remembers his grove of forests, and Pang his
gardens. In Country roads, the singer was pining for
“painted on the sky misty tastes of moonshine”. This
song has put West Virginia on the map. It is sung at
every home game of WVU.
Historically…
West Virginia (it was once part of Virginia- one of the
original thirteen colonies) is the only state created out of
an existing state. It seceded first from the Union during
the Civil War as Virginia, and then seceded out of the
confederate eastern Virginia to become a separate state
in 1863.
The name West Virginia was preferred and selected
from other proposed names such as Kanawha, Augusta,
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Allegheny, and Vandalia among others despite its break
from Virginia which was named after England’s Queen
Elizabeth I, The Virgin Queen. In the 1600s, the earliest
colonial expeditions to the “new land” was sent by
Virginia Company of London. The lawmakers of the
newly created state wanted to keep the important
historic connection to its past.
Montani Semper Liberi (a Latin phrase for
"Mountaineers are Always Free") was adopted as the
official motto of West Virginia in 1872.
A Few Interesting Facts and Places (some are the
first/largest/oldest/smallest)
Philippi Covered Bridge: The city of Philippi was the
site of the first land battle of the Civil War on June 3,
1861 (Tagore was born a few weeks earlier). Built in
1852, the bridge was heavily utilized by both armies
during the Civil War. During the battle, Union troops
took control of the bridge and used it as a barrack. No,
this bridge does not have any artistic paintings inside (at
least not yet) as in the case of the covered bridges in
Lucerne, Switzerland.
You like the sweet taste of the Golden Delicious apples,
don’t you? They all came from one single tree from the
Mullins’ family farm in Clay county, WV in 1905 (the
same year Albert Einstein published his Special Theory
of Relativity).
The First Golf course in the US? Yes, the Oakhurst Links
located at White Sulphur Springs, Greenbrier County
was the first golf course designed and built in the US in
1884. The golfers use period costumes, hickory clubs and
gutta-percha balls driven from tees fashioned from sand
(the wooden tee was invented later).
The New River Gorge in Fayette County: The river is
actually very old, one of the oldest in the world in fact.
While its exact age is unknown (360 million years on its
upper end), the New River is responsible for carving out
the New River Gorge, which has rocks that are over 300
million years old.

The opulent historic Greenbrier Resort located in White
Sulphur Springs. It is much larger than the White
House! The property occupies 11,000 acres (White
House fence encloses 18 acres). It has 10 lobbies, 710
rooms including 33 suites and 96 guest and estate
homes. The natural mineral springs on site drew guests
since 1778. The resort has been a destination of royalty,
presidents and celebrities from around world including
India’s first Prime Minister Pandit Jawaharlal Nehru (his
photo is displayed there). It has an underground bunker
completed in 1958 as a congressional fallout shelter to
house the entire US Congress. This was kept secret until
the year 1992 when Washington Post revealed its
location. The shelter is no longer operative and there are
guided tours of the bunker.
Trans-Allegheny
Lunatic
Asylum
(sorry,
the
unfortunate name was kept because of its early history):
The second largest hand-cut sandstone building in the
world (the first is Moscow Kremlin), is now a museum.
The building is known to have spectres!
Harper’s Ferry: Located at the confluence of the
Potomac and Shenandoah river, this place is best known
for the abolitionist John Brown’s raid in 1859 (it was
Virginia at that time). Brown wanted to initiate an
armed slave revolt in the southern states by taking over
a US arsenal there.
Grave Creek Mound - The largest burial mound (69 feet
high) of its kind in the US built in 250 to 150 BCE holds
the remains of prehistoric people.
Snowshoe Ski Resort: The Village at Snowshoe at the
summit will remind you of Switzerland.
Green Bank Radio Telescope (world’s largest fully
steerable Radio telescope) resides in the Pocahontas
county in a 13,000 square mile National Radio Quiet
Zone. Sorry, no cell phone or microwaves are allowed.
The telescope is as tall as the Washington monument
and large enough to fit 2 acres of land in it.

campuses and the downtown are accessed by
computerized cars running on elevated guideways
skirting the Monongahela River. Unlike a mass transit
system, the PRT cars bypass the stations and get to the
desired destination selected by the passenger. Built in
1975 and located in Morgantown, the system transports
15,000 students across the campus every day during the
school year.
Famous People of West Virginia (a partial list) Anna
Jarvis: Everybody celebrates Mother’s Day in May. Did
you know that on May 10, 1908, Anna Jarvis celebrated
the first official Mother’s Day at St. Andrew’s Methodist
Episcopal Church located in Grafton, West Virginia? In
1914,
President
Woodrow
Wilson
signed
a
Congressional resolution recognizing the second Sunday
in May as Mother’s Day.
John Brown The abolitionist led a raid in 1859 on the
Federal armory in Harpers Ferry to start a slave
liberation movement. It was unsuccessful. He was
captured, later convicted of treason and hanged.
John Nash, Jr.:The Nobel Laureate Mathematician was
born in Bluefield and completed schooling and
undergraduate education there.
Katherine Johnson: The 101-old real-life NASA
mathematician who was portrayed in the movie Hidden
Figures was born in White Sulphur Springs, WV in 1918
and was the first female African American graduate
student at WVU.
Pearl S. Buck of The Good Earth: Born in Hillsboro,
WV, and raised in China. She received the Pulitzer Prize
in 1932, and the Nobel Prize in 1938.

Bramwell: Did you know that this city is best known for
having the largest number of millionaires per capita of
any town in America in the late 1800s? As many as
thirteen millionaires lived there at one time in the early
20th century. The magnificent homes that remain there
today testify to this wealth.

Melville Davisson (Post Mystery Writer) – Are you a
fan of mystery/detective genre novels? If you enjoy
reading Feluda, you hopefully have read Byomkesh
Bakshi, a much earlier sleuth who used his mind to solve
mysteries. Post (1869-1930) a West Virginian was a
contemporary to Sir Arthur Conan Doyle (1859-1930) of
Sherlock Holmes fame, and a slightly junior to the
French mystery writer Emile Gaboriau (1832-1873),
famous for Monsieur Lecoq whom Holmes called “a
miserable bungler” in A Study in Scarlet. Post’s Uncle
Abner was a backwoodsman mystery-solving and
justice-dispensing detective. Post’s Randolph Mason was
a New York lawyer who advised criminals to commit
misdeeds without breaking the letter of the law, a
practice perhaps not so uncommon even today. But
Mason’s intention was to expose loopholes to rectify the
laws.

PRT (Personal Rapid Transit System) of WVU: Perhaps
the only university in the world where the multiple

Hatfields and McCoys feud: The Hatfields were West
Virginians and the McCoys were from Kentucky. The

Our Lady of the Pines Church: Located in Horseshoe
Run is the smallest church (Roman Catholic) in 48 states
(24 feet by 12 feet) containing only six pews capable of
holding 12 parishioners total. It doubles as a quasi post
office.
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infamous feud is over and the families now hold a joint
picnic.
Don Knotts: The comedian, actor (1924-2006)
and remembered for his roles (perhaps from the reruns)
as the Deputy Sheriff Barney Fife on the Andy Griffith
Show of 1960’s and the landlord Mr. Furley in Three’s
Company from the 1980’s? Knotts was born in
Morgantown and graduated from WVU.
Now Some Trivia…
John Brown’s Ghost: A thin tall ghost is seen at the site
accompanied by a large black dog. They seem to be
vanishing through a closed firehouse door. Locals and
tourists have taken photographs but his image does not
show up in the photos.
A 100-foot Tall Lighthouse: Lighthouse in the
landlocked state of West Virginia? Yes, it so happened
that a turbine tower meant for a wind farm rolled off a
truck and was damaged, therefore unsuitable for use for
wind production. This was converted to a lighthouse
equipped with a vintage Westinghouse rotational
beacon as its crown piece. Climbing 122 steps to the top
provides a magnificent view of Summersville Lake.
The Mothman: In 1966, a man-like figure with 10-foot
wings and glowing red eyes was sighted in Point
Pleasant, WV. In 1967, the Silver Bridge over the Ohio
River connecting Point Pleasant, WV and Gallipolis, OH
collapsed and 46 people died. Mothman sightings were
reported just before this disaster. This gave rise to the
legend followed by the book and a movie of the same
title as The Mothman Prophecies. A 12-foot tall metallic
statue of the Mothman was erected in Point Pleasant in
2002. Mothman Festival is held annually in September

since then. There were other Mothman sightings
including one in Moscow by the UFO-logists right
before the 1999 Russian apartment bombings.
George Washington’s Bathtub: This is the only outdoor
monument to presidential bathing located in Berkeley
Springs, WV. One can see the major spring bubbling up
through the tub. Every year there is an annual event
celebrating George Washington’s bathtub in mid-March
on the weekend close to March 18th, the anniversary of
Washington’s first visit in 1748.
Hoye-Crest: It is the highest point in Maryland but
accessible only by hiking through Eglon, WV (named
after a Biblical city in Canaan).
Summersville Dam: The Army Corps of Engineers
could not name this dam after the nearest town as is the
custom because the name of the town happens to be
Gad.
The Author came to West Virginia in 1969 and never left.
When she hums Country roads, she substitutes College
Street Coffee House near her alma mater Presidency
College for “misty tastes of moonshine”, Himalayan
Mountains for “Blue Ridge Mountains”, and Ganga
Nadi (Hooghly River? Never!) for “Shenandoah River”.
Disclaimer: The author is not connected in any way with
West Virginia’s tourism department.
Sources of Information
www.mh3wv.org has historic places and facts about
West Virginia with beautiful photos. H3 stands for my
Hills, my Heritage, my History.
Various other websites which the readers can google for
details.
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Aniruddha Ganguly
Inception:
American Association of Indian Scientists in Cancer
Research (AAISCR; www.aaiscr.org) is a non-political
and nonprofit 501 (c) (3) charity organization established
in 1994, and later registered and incorporated in 1997. It
was at the American Association for Cancer Research
(AACR) annual meeting in San Francisco back in 1994
where I noticed that there were many Indian American
scientist attending the world’s most prestigious AACR
annual meeting but most of them were not
communicating or recognizing each other in contrast to
many other ethnic groups. A number of these scientists
were well established and famous which made me think
that it would be great if they communicate and
collaborate with each other to advance cancer research.
This simple yet ambitious idea prompted me to discuss
with some of my colleagues, attending the AACR
meeting, about the need to put together a structure to
form an organization of Indian American scientists. We
realized from our initial discussion that there was
enough enthusiasm to form an organization. The next
step was to define why and how to form this
organization and what would be its mission. I went to
my hotel and wrote a possible mission statement in the
back of an envelope and shared with my colleagues. We
then invited several scientists for a dinner meeting on
April 11, 1994 and only 17 scientists attended the
meeting where I explained the mission. That’s how
AAISCR emerged and I was voted to become the first
President while Drs. Ram Prakash Agarwal and late
Krishna C. Agrawal came up with the name "AAISCR".
It was a combination of vision, leadership, creativity,
dedication, and hard work that shaped AAISCR over the
last 26 years. We started this organization with 17
scientists and now we have thousands of scientists
across this nation and elsewhere who have attended
AAISCR meetings more than once.
Mission and Progress:
AAISCR was founded to bring together American
Indian cancer research scientists to promote
communication (www.aaiscr.org/mission.php), work
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together to understand cancer at various levels and help
each other in the process of finding our places among
cancer researchers in this nation.
This organization offers a wealth of information and
resources that should be shared to help each other and
provide infra-structural support to the cancer research
community. We specifically promote peer support,
recognize scientific excellence, improve scientific
interactions and productivity by collaborative research,
share scientific information and experience, and help
translate scientific discoveries into clinical applications.
AAISCR best serves the community by connecting
scientists of similar interests. We have seen many
successful collaborations developed among members,
and many postdoctoral fellows and students found
mentors who helped them pursue their dreams. It has
been a continuous process to engage the cancer research
community, support their needs and to ultimately
contribute to patient care.
The focus of cancer research has changed over time. An
explosion of knowledge, technological advancements
powered by tremendous progress in bioinformatics,
computer sciences and availability of high impact
technology platforms have been changing the landscape
of cancer research continuously. We are experiencing an
unprecedented emergence of discoveries that helped
achieve enormous advancements in almost every area of
cancer research. One might find it beneficial to work in
collaboration with other investigators to bring
technologies and skill sets needed to achieve specific
goals to excel in a very competitive research
environment. In this regard, AAISCR provides a
platform to get connected with researchers from a
variety of backgrounds.
We understand that researchers/students coming from
India with diverse backgrounds encounter challenges at
various levels including coping with new environment
in addition to acquiring knowledge and learning new
skills and technologies in a fast-paced environment. It is
apparent that one has to identify viable research ideas

 So far, AAISCR awarded 12-scholarships, 13 lifetime
achievement awards, 18 outstanding scientist awards,
3 outstanding women scientist awards, 6 outstanding
health scientist awards, 52 young investigator awards,
11 keynote lectures and 2 President’s awards for
excellence in research and outstanding performance.

and write nearly perfect grant applications to pursue
independent research in academia or join industrial
workforce. To address these challenges, AAISCR has
developed
“mentoring
program”
(http://www.aaiscr.org/mentoring_program.php) and
we encourage particularly young investigators to learn
about this program and use this opportunity to advance
their careers. Interested junior researchers may contact
me (aganguly@comcast.net), or Dr. Arti Patel-Varanasi
(avaranasi@advancingsynergy.com) to take advantage
of this important program. We want junior investigators
to know that there are many experienced and
established investigators who are willing to offer
guidance at different levels while mentor mentee
discussion remains confidential.

 AAISCR has become an affiliate of AACR, and AACR
posts AAISCR annual meeting announcements on
their website, which is considered a significant
recognition.
 AACR’s senior representatives attend AAISCR annual
meetings which demonstrate their strong commitment
and support.
 We are in the process of launching the following new
initiatives:
o WebEx seminars by leading scientists on
emerging cancer research topics
o Award for publishing best translational science
papers
o Invitation of prominent scientists as keynote
speakers (Indian American or otherwise)

We encourage AAISCR members to contribute their
knowledge to educate lay audience in their local
community on cancer facts and increase awareness of
the educational programs that are available to them at
local hospitals and cancer centers to learn more about
the disease and treatment options.
We have launched Newsletters (N-Link) and developed
a new website (http://aaiscr.org) to better communicate
within and outside the AAISCR community throughout
the year and share useful information.
However, much remains to be done. In addition to
helping each other, we must work hard to integrate our
goals on prevention and remedy for cancer. I am
optimistic AAISCR can play a role in this process.

Donation and Scholarship:
We appreciate your support to promote AAISCR
missions by donating or sponsoring scholarships. The
following mechanisms are available:

Initiatives:

 Donate/sponsor online using PayPal located under
“donate/sponsor” block on the AAISCR home page
(http://www.aaiscr.org/donation.php).

We have been honoring talented young scientists and
distinguished scientists via various awards based on the
quality and importance of their research. AAISCR
appreciates research excellence and encourages
investigators to publish high-quality, reproducible
research. These awards are testament of scientific
excellence and help promote career development and
mark distinction in their scientific careers.
I am glad to inform you on the following activities:

 Sponsor scholarships; please contact us via e-mail
since the process require a discussion between the
leadership and the scholarship sponsor to establish a
scholarship. Please contact either Drs. Ganguly
(aganguly@comcast.net)
or
Mondal
(dmondal@tulane.edu)
or
Ghosh
(ghoshr@uthscsa.edu)
or
Varanasi
(avaranasi@advancingsynergy.com). We will get back
to you at a time convenient to both parties.

 AAISCR-Legacy Immigration Scholarship for Career
Advancement has been established to promote careers
of young investigators. Scholarships were offered in
three categories, travel to scientific meetings, training
to improve skills (mid-career scientists may also
apply), and pilot project development. Please visit our
website to learn more about this program
(http://www.aaiscr.org/scholarship.php).

 Amazon donation, Unique AmazonSmile link:
Consider selecting “American Association of Indian
Scientists in Cancer Research, Inc.” as your Charity
choice when you shop Amazon. This will enable
Amazon to donate 0.5% of the price of eligible
smile.amazon.com purchases to the charities selected
by customers. You may also use our unique charity
link:(https://smile.amazon.com/ch/04-3362101). The
AmazonSmile banner is located on our website home
page
under
Donate/Sponsor
block
(http://www.aaiscr.org/donation.php).

 AAISCR has been presenting opportunities to discuss
grant-related questions and NIH funding initiatives
with NIH Program Directors attending the AAISCR
Annual Meetings as panel members of the grantrelated discussion forum.

Appreciation:
It is my immense pleasure to inform you that we are
experiencing a tremendous growth, life membership has
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grown significantly in the recent past and a steady surge
of new annual members created opportunities to expand
our activities.
We encourage you to be part of this great organization
by becoming life Member and take an active role. We
certainly welcome your suggestions to make this
organization better and stronger. If interested, you may
contact either Drs. Ganguly (aganguly@comcast.net) or
Mondal
(dmondal@tulane.edu)
or
Ghosh
(ghoshr@uthscsa.edu)
or
Varanasi
(avaranasi@advancingsynergy.com) today rather than
tomorrow and we will be glad to get you involved.
I am thankful to the founding members late Drs. late
Krishna C. Agrawal (Tulane University, LA), Shankar
Nayak (Hoag Cancer Center, CA), H. N. Jayaram
(Indiana University, IN), and Drs. Ram Prakash Agarwal
(University of Florida, Miami, FL), Kapil Mehta (UT MD
Anderson Cancer Center, TX), and the past Presidents
who helped this organization through its development.
Our leadership, board of Directors and committee

members have been engaged in different committee
activities. Many thanks for their commitment and
dedicated services. We thank members of the AAISCR
community who made this organization successful.
Progress and sustainment of AAISCR has been possible
due to generous support from our sponsors which we
gratefully acknowledge. I personally thank my wife,
Indrani Ganguly, for her continued inspiration, support
and donation.
It has been an honor and privilege to serve AAISCR as
President. For the last 26 years, this organization has
been serving the cancer researchers of Indian origin with
integrity, loyalty, generosity, respect, and dedication.
This tradition should continue for many years to come.
We must work together to achieve AAISCR goals to
develop newer and better technologies, diagnostics and
therapeutics to advance cancer research and patient care,
which would be much bigger than individual
achievements.
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Dipa Sarkar-Dey

“Denied, your application is not complete”, the

carrying her second child and the due date was
within a month of his departure. The following
year, she was planning to join him with their two
children. Ruma was lucky to get admission as a
graduate student in the same department of Amit.
Before leaving Bangladesh, Ruma applied to
Dhaka municipality for birth registration of
herself, and the two children. She was not able to
apply for Amit’s birth registration because the
application process required an in-person
interview with the applicant. At that time, every
metropolitan city in Bangladesh started issuing
birth registration since the country never issued
birth certificate. When they applied for their
permanent residency visa, they submitted birth
registration of Ruma and two children, and the
affidavit of Amit’s birth. Seeing the discrepancy
the clerk immediately denied their interview.

white blonde lady at the counter of USCIS (U.S.
Citizenship and Immigration Services) office in
Baltimore uttered. With those words the lady put a
needle in Ruma’s inflated balloon of hope of
staying in the U.S. That was a big blow to their
plan of not returning back to Bangladesh. Ruma’s
family was religious minority in Bangladesh. They
went through many riots in Bangladesh. Their goal
was to leave the country, and live somewhere in
peace. Ruma and her husband, Amit, were
applying for graduate studies in the U.S., U.K., and
Canada. University of Maryland Baltimore County
in U.S. offered Amit admission to the Ph.D.
program with a teaching assistantship. Without
any hesitation he accepted the offer and came to
Baltimore, Maryland. After completing Ph.D. he
started working at the Towson State University as
an assistant professor. The University’s legal office
filed for permanent residency visa for him and his
family. They included all the documents required
for the application process. Their application was
accepted by the USCIS and on that morning,
Ruma, Amit and their two children went for an inperson interview at the USCIS office at Baltimore.
They were shocked to learn that their application
was not complete, and the lady did not approve
them to meet with the officer in charge for an
interview.

USCIS was accepting affidavit of birth as an
alternative to birth certificate for many years. After
they submitted the application for visa, they heard
that USCIS wanted a letter from the embassy
stating that ‘birth certificate was not issued at the time
of applicant’s birth’ with the affidavit of birth. Amit
requested Bangladesh embassy to write such a
letter on his behalf. The letter did not arrive before
the date of their in-person interview. On the
scheduled day of the interview in May, 1985, when
their application was denied, Ruma and Amit
dropped the children to their school with a late
arrival note, and came home for lunch.

With a timid shaking voice Ruma said “why?”
“Your husband’s birth certificate is missing.”
“We included the affidavit of his birth with our
application. We did not have official birth
certificate in our country.”

They ate lunch quietly. No one was eager to talk
about this morning’s event. Amit was in deep
thought in making calculation on the date of
arrival of the letter from Bangladesh embassy. He
suddenly jumped out of his seat, and rushed out of
the home. He was roaming in their neighborhood
streets looking for the mailman. He found the
mailman a few blocks from their house and
requested him to look for a letter from Bangladesh
embassy addressed to him.

“He was born in British India, and they were good
in record keeping”, replied the clerk. “No, they
were not. They never paid attention to the lives of
Indians” with those words Ruma with her family
left the office.
Ruma could not accompany Amit when he came to
U.S. as a graduate student in 1977. Ruma was
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“No man, I cannot do it. If it arrives I will deliver it
at your home” replied the mailman.
“Please, do me a favor. If you have the letter with
you, please give it to me now then there will be
enough time for us to go to the USCIS office for
our interview for permanent residency visa.”
There was something in Amit’s request that the
mailman looked for the letter and found it.
“Here it is, now go to USCIS. I am praying for
you.”
Amit vigorously shook the mailman’s hand and
thanked him for his generosity. He hurried back
home with the letter-“Let’s go to the USICS again
and try our luck.” They picked up the children
from the school, went to the USCIS office and
reached there after the lunch break. At that time a
non-white lady was working at the desk. They
gave her the embassy letter and requested her to
look for their application again. To their surprise,
the lady this time immediately gave them their
application folder and allowed them to go upstairs
for in-person interview. The interviewer asked
some personal questions to each of them including
children. It was a short interview. Immediately
after the interview, he stamped on their passports

“work permitted.” Ruma’s eyes were filled with
joy, and she looked at the kind hearted interviewer
passionately. He was a tall muscular Caucasian
gentleman with a friendly smile.
“You now can work legally anywhere in this
country. In couple of months the green cards
representing your permanent residency in the U.S.
will be mailed to your home address” with these
words he shook their hands, and wished them
good luck.
It took Ruma a few minutes to realize what did
happen to them on that day. The two words – work
permitted, changed the course of their life. They
were able to apply for any job in the U.S. except
defense related jobs. No more fear about
deportation from this country. They were able to
sleep peacefully at night. No worries about going
back to Bangladesh, and became victims of
violence. In 1992 they became U.S. citizen and
Ruma voted for the first time in her life.
Bangladesh got independence in 1971 and there
was no election before Ruma left the country. U.S.
became her home, sweet home.
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Arun Guha

A few months ago, I was surprised to read about
the charge of racism against Gandhi in the pages of
India Abroad. Apparently, as a young lawyer in
South Africa, he argued that Indians should be
treated differently from the local African natives
who are savages and kaffirs. In a recent book (The
South African Gandhi: Stretcher-Bearer of Empire,
2015) authors Ashwin Desai and Goolam Vahed
have cited such instances as proof that he was a
racist. Movements to vandalize or remove his
statues have started in Africa, California and
elsewhere. The University of Ghana seems to be
the epicenter of the anti-Gandhi movement. A
statue of Gandhi installed a couple of years ago
was removed late last year. Campaigners in
Malawi are trying to stop a Gandhi statue from
being erected (The Guardian: 14 Dec 2018.) In a
later article in India Abroad, Dr Uma Majumdar
wrote that Gandhi's life story is inconsistent with
him being a racist. She had no explanation why
Gandhi made such comments. She quotes Nelson
Mandela saying that "the prejudice was obvious,
but Gandhi was reacting here not to African
natives in general but to criminalized natives."
However, there is no evidence supporting this
assumption.
This is the first time I heard about this allegation.
Scanning over a dozen books, I discovered one
other book calling Gandhi racist. This is a 2016
book by Sunil Khilnani called Incarnations: A
History of India in Fifty Lives. Life number 38 is
Gandhi. Khilnani leaves no doubt of his opinion
that Gandhi was racist and more. He also refers to
Gandhi's racism in other chapters. Khilnani taught
at the Washington DC campus of Johns Hopkins
University at one time. The publication dates
suggest that he may have been influenced by Desai
and Vahed. (Curiously, Jawaharlal Nehru is not on
Khilnani's list of fifty.) Internet search confirmed
that Gandhi indeed made such comments
repeatedly, over several years in South Africa, and
even when he visited England. Desai and Vahed's
charge about Gandhi's statements is valid. I just

didn't read about it in any book published earlier.It
is almost as if other authors had avoided this topic
as taboo; Desai and Vahed broke the taboo in 2015.
Most people who have studied Gandhi's life would
agree with Mandela and Majumdar. When Gandhi
started his ashram, he asked his wife, Kasturba, to
clean the latrines; a task then reserved for the
lowest caste in Hindu society. He called the
"untouchables" Harijan, meaning people of God.
To identify himself with the rural poor in India, he
gave up dressing like a "gentleman" and became
what Churchill derisively called "a half-naked
fakir." Even without the Mandela assumption that
Gandhi meant to include criminals only, rational
analysis shows that another explanation is almost
surely true. In order to present it, I have to recount
some lessons I learnt from my grandfather at a
very early age, and cite some events from the life
of Muhammad Ali Jinnah, Gandhi's rival.
My grandfather was my best friend growing up. I
spent many hours listening to his life stories. He
was a judge in British India and retired in 1939.
When he interviewed for the job in early 1900's, the
British judge who was the selection official asked
him why he wanted to be a judge, since he would
make much more money in private practice. My
grandfather responded that as a lawyer, he has to
present his client's case as strongly as he could and
downplay the arguments and evidence presented
by the other side, even when he knew that the
truth could be somewhere in between; and that
bothered him. He was selected without any further
question. For the non-lawyers among the readers,
here is some explanation. The legal system
developed in Britain, and followed in India and
many other countries, is called the adversarial
system of justice. The judge, the jury, and the
lawyers for the two sides do not cooperate to
determine the truth. Instead, a confrontation is set
up between the prosecution and the defense. The
judge and the jury are mostly passive; they are
even prohibited from using any prior knowledge
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about the case. The lawyers for the two sides
produce the strongest arguments and evidence for
their clients - they do not have to believe in the
validity of what they are saying, they have to
represent their client's claims as forcefully as they
can. Every day of the week, some lawyer
somewhere in the world defending a client in a
murder trial claims that it was a neighbor, or a
passer by, or some John Doe who did the killing.
When the jury convicts the defendant, no one
accuses the defending lawyer of lying; everybody
accepts that he simply did his job in defending his
client. This is how lawyers are trained to act. This
is why good lawyers make much money in fees.
An extreme example of how lawyers behave is
Muhammad Ali Jinnah. He was settled in London
in the 1930's as a barrister, highly successful even
by English standards. In the mid 1930s, he spent a
night as a house guest in the country home
(Chartwell) of Winston Churchill, made an
agreement with Churchill to communicate
secretively using pseudonyms and gave up his life
of luxury in England to return to India. There is no
documentation of what was discussed that night,
but from Churchill's history, it is not difficult to
deduce. He was the last British imperialist, hated
the Hindus because the Hindu dominated
Congress party was demanding freedom from
British rule, ("they are a beastly people with a
beastly religion"), liked the rich Muslims who
formed the Muslim League in 1906 not to fight for
India's freedom but to oppose the Congress; a
declared objective was to promote loyalty to the
British Raj among the Mussalmans. Jinnah became
the permanent president of the Muslim League
and started to argue for a separate homeland for
India's Muslims because, according to him, Hindus
and Muslims are two separate nations. This Two
Nation Theory did not make sense to most people,
including Islamic scholars. Jinnah was not an
observant Muslim. He wore western dress, did not
pray five times a day, ate pork, drank whiskey,
married a non-Muslim woman when he had a
choice, and as a sick man (he died the year after
partition) he had a Hindu as his personal
physician. When people didn't accept that he really
believed in the Two Nation Theory, he started
promising Sharia Law for his proposed Muslim
nation. When that did not prove to be enough, he
incited the infamous Calcutta riots in August 1946.
This is not the place to go into details of India's

partition, the full story of which is yet to be told.
But when the partition was decided, he addressed
the newly formed Constituent Assembly of
Pakistan on 11 August 1947 and said, "... You are
free; you are free to go to your temples, you are
free to go to your mosques ... You may belong to
any religion or caste or creed that has nothing to
do with the business of the State." This sentiment,
totally against his Two Nation Theory, has
continued to confuse all his followers and
historians till today. Many young Pakistanis
coming of age discover this speech and ask on the
web, did Quaid-e-Azam really want a secular
Pakistan. The answer is an emphatic yes, he was a
secular person, but to achieve his goal, he
promised the Muslims a closed society and that's
what Pakistan has become. Most interesting is a
thoughtful article by Hassan Naqvi originally
published in Pakistan Today and reproduced in
Daily Times (https://dailytimes.com.pk/72110/
the-two-jinnahs/...) where the author could not
reconcile the two Jinnahs. However, the
explanation is staring in our eyes. In his book
Gandhi & Churchill (Bantam, 2008) the American
historian Arthur Herman includes a quote on p
567, "If Jinnah is regarded as the father of Pakistan,
Chruchill must qualify as its uncle." Churchill was
the client wanting "save a bit of India" docile to
British imperialists as a bulwark against Russian
expansion to the east (part of "The Great Game")
and Jinnah the lawyer did whatever he had to do
to achieve that objective, his fee being a place in
history as the founder and the first Governor
General of the new country. Churchill's choice of
Jinnah is the kind of trickery the Brits had used to
build their colonial empire. In his younger days,
Jinnah had been a proponent of Hindu-Muslim
unity, but as a member of the Congress party
could not compete with Gandhi. He could not
even be the lead Muslim member of Congress
because of Maulana Abul Kalam Azad of Calcutta
and Khan Abdul Gaffar Khan, the Pathan
(Pakhtun.)
Now consider Gandhi's case. On return from
England, he was a briefless barrister for a number
of years. (Jinnah was lucky to have found a
mentor, Gandhi did not.) When he received an
offer from the Indian Muslim merchant
community in South India to represent their claim
of not being abused as the locals were, he accepted
it as a great financial opportunity. On arrival by
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boat, he boarded a train using the First Class ticket
his client had sent him. He was alone in the
compartment till late in the evening when several
Europeans got in and asked him to leave. When he
refused showing them his ticket, a conductor came
onboard and threw him out. He spent the rest of
the cold night on the platform. He wrote later that
he had warm clothes in his luggage but was afraid
to ask for them for fear of being insulted. That
platform has now become a place of pilgrimage as
"the birthplace of Satyagraha." This incident shows
that Gandhi did not know the situation in South
Africa when he accepted the assignment; in 1893,
the communication system was primitive. He did
not invent the idea of Satyagraha on the spot; for
several years he tried to use the best argument he
could come up with to discharge his legal
responsibility of representing his clients' point of
view: that is when he used the race based
argument. That was his training; he did not have
to believe in it any more than Jinnah believed in
his Two Nation theory.
Here, I am suggesting that India Abroad issue a
challenge to everyone who have called Gandhi a
racist to propose a more effective argument that
Gandhi should have used as a lawyer under the
circumstances at that time. I agree to contribute a
thousand dollars towards the prize money
assuming that India Abroad will collect other
contributions. The challenge is specifically
extended to Desai, Vahed and Khilnani; to the one
thousand students and academics of the University
of Ghana who signed the petition to remove the
statue of Gandhi -- specially to the faculty of law;
Ghana used to be a British colony, presumably
they understand the adversarial system of justice.
If the India Abroad panel of judges and myself
find a better suggestion than what Gandhi used,
the prize money would be awarded. If not, I expect
Desai and Vahed would show the decency to
withdraw their charge against Gandhi and issue a
sincere public apology for the harm they have
caused.
Desai and Vahed also call Gandhi "stretcher
bearer" of empire referring to Gandhi's cooperation
with the rulers. They have not understood the
fundamental principle of Satyagraha. Throughout
history, oppressed people have fought the
oppressors in armed conflict, as in the French

Revolution or the American War of Independence.
The object has been to overpower the oppressors.
The object of Satyagraha is different. It is to win
over the hearts and minds of the rulers. Gandhi's
salt march, or Martin Luther King's march from
Selma to Montgomery were not violent efforts, but
they indeed changed the minds of the rulers to a
certain extent. In our teen years and college days,
because of India's freedom movement, politics was
in the air; when we gathered with friends in a
coffee house, we used to discuss politics as much
as sports or girls. Our consensus was that
Satyagraha worked against the British because in
spite of all the cunning and treachery that they had
used to create the largest ever empire, there has
always been a kernel of commitment to truth and
law in the British character; it would not have
worked against a Hitler, or a Stalin, or an
Aurangzeb. Unknown to us at the time, Gandhi
himself had joined such a debate. At the request of
some Jewish friends, Gandhi issued an opinion in
1938 that Jews should go back to Nazi Germany
instead of fleeing, and use Satyagraha. (This was
the time when America and other western nations
were ignoring the stories of Nazi atrocities.) A
Jewish theologian named Martin Buber wrote a
painful open letter to Gandhi that Satyagraha
would not work against Hitler. I tend to agree.
This year is the thirtieth anniversary of the
Tiananmen Square massacre. A famous picture
from those days was shown on TV again of a
single Chinese young man in the path of a line of
army tanks daring them to run over him. They
didn't; but he was arrested and no body has seen
him since. He was using passive resistance as the
principle
of
Satyagraha
would
have
recommended.
Let me finish by recounting another story I heard
from my grandfather about this trait in the British
character. Sometime in the late 1930's, my
grandmother fell sick and never recovered. Near
the end, the doctors recommended that she should
eat rice from old harvests only, not recent ones. I
have no idea what the medical theory was but
doctors try all sort of things when they run out of
options. Patrick Henry of the "Give me liberty"
fame died when his good friend and physician
made him drink mercury in the theory that the
heavy metal will clear his bowel obstruction.
Anyway, grandfather went to a well known
medical store (Frank Ross) and the British manager
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took him in the back room and showed him
several bins of rice with the years of harvest
marked; some going back forty years. He inspected
several bins and asked, "I can't tell the difference,
how do I know that these are really that old." The
British manager straightened himself, looked my
grandfather in the eye, and said, "British business
honesty." No Indian merchant, then or now, would
have the chutzpah to make that statement.
To summarize, the thrust of my argument is that in
our legal system, what a lawyer acting in his
capacity as legal representative of a client says to
advance his client's interest does not represent his
personal opinions or beliefs, and it would be a
mistake to assume as such. It is clear that the
Indian merchants in South Africa considered
themselves superior to the native South Africans
and wanted different and better treatment from
the Whites. They hired Gandhi to make that
argument as a lawyer and he did so. Nelson
Mandela should be in a good position to know the
truth and as mentioned earlier, he did not believe
that Gandhi made those statements because he
was a racist, he was referring only to natives who
were criminals. However, I have not found any
evidence that Gandhi limited his comments to

criminals only. Another theory I have heard is that
Gandhi was indeed a racist at that age, but
changed as he matured. If true, there should be
some evidence of his racist tendencies outside of
his role as a lawyer defending the interests of his
clients who had hired him to advance the racist
arguments. I have not discovered any such
instance. The only logical explanation remaining is
that he made those statements as a lawyer, and
those do not represent his personal sentiments.
However, I believe that it bothered him greatly to
take such racist position, even when it was his
duty to do so as a lawyer, and with time, he
developed his approach of nonviolent noncooperation, later renamed Satyagraha (passion for
truth.) He would break the laws that were unjust
or immoral, but accept the punishment under the
prevailing laws for doing so. A famous comment
by a South African to an Indian that is often
quoted is that "you sent us a lawyer, we gave you
back a Mahatma."
Following poet Tagore, almost everyone called
Gandhi Mahatma, meaning the great soul. Most
Indians called him Bapu, meaning Father. I appeal
to everyone of good will to defend Gandhi's
memory against silly accusations.
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Greta Thunberg, a 16 year young girl with Asperger’s is trying to make a positive
change for everyone on this planet and she's actually getting the world leaders to
listen and inspiring people to make change. She inspired me as well and the
following poem is a result of that:
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Mrinal K. Dewanjee

I had dubious feelings about visiting the land of
apartheid, which still pervades, where 7% of the
privileged white population owns 70% of the
wealth, resources and land.
Even the savior, lawyer and a liberator, President
Nelson Rolihiahla Mandela (Madiba-Xhosa clan
name, 1994- 1999), who served 27 years at the
Robben Island Prison, made many compromises to
live with their century-old occupiers of Dutch
(Afrikaans) and British origins.
Mandela accepted the Gandhi’s principle of nonviolence, his skill, persistence and wisdom to
overhaul the African juggernaut. English soldiers
17,000 strong finally defeated 300,000 Dutch
Afrikaners in 1899, who also started the first

Guerilla warfare. As we are approaching the center
of Cape Town form the airport, we saw many
shanti-towns on the way. We are told not to stop
anywhere unless there is a police station nearby,
even if you need bath-room break. I numbed my
mind to be a silent observer and read all the travel
books from my local library and bought D&K and
National Geography travel books to accompany us
and enjoyed the leads of enormous pleasures,
social disequilibrium and minor pains.
The retinas of our eyes, mainly the photoreceptor
cells of rods and cones, capture all the unusual
sights with more attention span in 2-dimension.
The cascades of physical and chemical events
trigger the nerve impulses turning them into the
electrical signals, called action potentials in the

Twelve peaks of the Table Mountain ranges are called 12 apostles. Rented villas at Camps Bay (Left) for the first week
and Gordon’s Bay (Right) for the second week after visit to Kruger Park. They are protected by electric fence. There are
several observation posts for the annual calving and migration of humpback whales in September, which we missed at the
end of October-trip.
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Must See in ZA Safari: BRELL-The Big Five:: Buffalo-Rhino-Elephant-Leopard and Lion. Our lodge was on the Sabi Sands River.
Watering hole-Meeting ground for the hunters and the hunted: Roaming elephants, Kudu-other deer, Leopards and ever-present
Monkeys-ready to ambush for Muffins, Bananas and our breakfast. Scaring weapon-Sling-shot. Lioness sisters do most of the
hunting. Mating Rhino couple was excluded for obscenity issue. Rhinos are gentle animals. Our super-rangers, scout animals
hiding in the bush and follow their foot-prints on white sands.

ganglion cells. They move via the optic nerve to
the visual cortex and prefrontal cortex of our
supercomputer, our brain and finally send them to
the long-term storage space in the Hippocampus. I
also used my cell-phone and Nikon camera for
hundreds of static tangible photos and several
videos.
Our son, Sumit Dewanjee, and his wife, Lindy,
treated us with an exotic gift of a 17-day travel
plan to Cape Town, 6- days at Camps Bay,
Londolozi private game reserve-the oldest safari in
South Africa at Kruger National Park-3 nights and
Gordon’s Bay-6 nights, as a celebration of their 5th
marriage anniversary. It was an international gettogether from Kolkata, our sister-in-law, Ms.
Manju Lali De, Ms. Sumitra Dasgupta from
Rochester, MN, Sumit and Lindy from Phoenix,
AZ and Lindy’s parents from Tucson, AZ. Sumit’s
friend, Michael Brewer, came from Montana for
two nights and went for the Kite-gliding to
Mauritius Island. We booked flight via Emirate
Airways from Dulles airport to Cape Town with a
stop-over at Dubai. I loaded my iPhone with Sim
card at the airport for placing my photos in
Facebook and emails quickly as long you have the
220-volt three pin adapter for charging. As
Americans, we needed no visas.
Sumit and Lindy rented the sea-side villas with
diurnal and nocturnal views of Indian ocean,
grandeur of the range of 12 apostles of Table
Mountain range with land mark at Lions’ Head.

Nobody dared for the left-hand drive except Sumit
for 15 days. Mr. Debjeet Sen, son of my late friendDr. Parimal Sen, joined us at Cape Town Villa
from Johannesburg. He already travelled to more
than 40 countries. Sumit, Debjeet and Urmila are
great cooks and treated us with Singaporean
noodles, Indian Pulao’s, local fish and lamb
curries.
We also visited the Victoria shorefront Park,
several museums in the downtown using hop-onhop-off bus. Finally, we went to the penguin
rookery and sanctuary at Boulders Beach, Camps
Bay (Oct 31, 2018). The Kirstenbosch National
Botanical Gardens treated us with the local flora of
large Proteus flowers and local trees.
Lindy’s parents are aficionados of good wines and
we took a special trip to four Stellenbosch
competing wineries. Our English-speaking guides
were a store-house of history, culture and open
discussion about apartheid. Besides great wines,
they also served excellent wild meat and excellent
local fish, large shrimps and Kudu steak. There are
excellent restaurants with international flavors,
specifically the buffet of seafood and meat. During
our visit, there was a drought and we were
encouraged for water-rationing!
As my son, other family members and their friends
took the cable cars to the Lion’s Head, I rented a
car and went to see my dream of visiting the
famous museum, “The Heart of Cape Town”,
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where the first heart human transplantation was
carried out on December 3, 1967, at Groote Schuur
Hospital by Dr. Christiaan N. Barnard. Our
National Heart Institute, (now NHLBI), NIH, gave
him a heart-lung machine, which he practiced with
the baboon hearts and beat his American
counterparts, Dr. Norman Shumway at Stanford
University and others in USA. He did not face as
much challenge as in USA for taking the heart out
from a brain-dead patient for transplantation.
Barnard got a scholarship in 1956 to study cardiac
surgery at the University of Minnesota,
Minneapolis under the auspices of the surgical
giants as Owen Wangensteen (head of surgery)
and C, Walton Lillehei. His MSc thesis is on the
assembly of mechanical heart valve. He finished
his PhD dissertation on the origin of congenital
intestinal atresia in children in just two years,
instead of six years. I spent 25 years in
cardiovascular prostheses including mechanical
and tissue heart valves and 15 years in the
optimization the heart-lung machine used openheart surgery, heart translation and could relate to
the exciting days and past events in the late 1960s.
Visit the website to learn about saving life from
heart attack and stroke.
https://videocast.nih.gov/Summary.asp?file=275
93&bhcp=1
Icon Expedition organized our trip from Cape
Town to Johannesburg, to a private small airport,

Ehlanzeni, Mpumalanga. The final leg of flight was
Skukuza, close to Londolozi private reserve in a
single engine plane, run by AIRLINK. We even
met an Indian pilot, Mr. Patel. We were allowed
only 20 Kg in a duffel bag. Finally, we reached our
lodges by two Land Rover jeeps.
Savanna grasslands grow fast after rain-showers
and provide tall green-grass cover and hiding
place for the stalking lions, leopards, hyenas
hunting the deer population of Nyalas, Kudu
which are abundant for the carnivores. Londolozi
rangers keep track of the generations of leopards,
elephants and lions and tell us where we are
heading for a leopard on a tree or a family of
lioness and their cubs. We had a real-life show
with a family of four lionesses and their four
playful cubs. One of the lionesses was stalking and
our ranger followed her breaking through the
brushes on rocky roads. Lioness killed a Kudu by
biting in the neck and choking it till death. She
finally brought all the lion cubs and her sisters for
sharing the fresh kill in the afternoon. When the
lions are in front of our Landover Zeep, we are
asked to keep quiet, not to stand up and click our
cameras by our smart rangers. They also carried a
loaded gun with them.
When we visited the rocky terrain at the Cape of
Good Hope, southernmost tip of SA, it was so
windy, we had to fight to stand on the ground
without getting swept away!

The Heart of Cape Town Museum, Christiaan N Barnard, First 100 transplanted Cardiac patients, baboon model he used for perfecting his
surgical skills for transplantation. Dr. Barnard performed the first human heart transplantation on Dec. 3, 1967. He was trained by the Univ.
of Minnesota surgeons and was provided a new heart-lung machine. The original operating tables along with all surgical tools are now
placed
into
the
Groote
Schuur
Hospital
tuned
into
a
museum.
Photos
with
the
permission
of
the
receptionist. https://heartofcapetown.co.za/
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Santanu Dutta
Prologue

This

is

the

bizarre story of
the
life
of,
arguably, India’s
leading
organic
chemist in the
thirties
and
forties.
Dr.
Sikhibhushan
Dutt, compatriot
and
personal
friend of Profs.
Meghnad Saha, Satyen Bose and S.S. Bhatnagar,
was erased from public view and memory at the
peak of his career by the vindictive politics of
Delhi University, a campaign planned and
initiated by the last British Vice Chancellor, Sir
Maurice Gwyer. The campaign was pursued
enthusiastically for over a decade by a sycophant
university administration long after Sir Maurice
had left. Prof. Saha got involved in the conflict and
took Dr. Dutt’s side, as did the students of the
university, who went on strike. Finally, Dr. Dutt
was expelled from the university on trumped up
charges but was recently reinstated with full
recognition in an equally bizarre and unexpected
manner. It is also the story of some amazing
research he did alone in his attic in Delhi, while
driven out of the the mainstream of Indian
science by Delhi University.

The Story
In the Bengal of early to mid-twentieth century,
the honorific title, “thakur,” was often applied to
senior relatives. Given that “bhai” means brother,
“thakurbhai” would mean a very senior elderbrother, most likely the eldest brother. However, a
literal meaning could be applied by interpreting
“thakur” as God. This was particularly

applicable to my eldest maternal uncle, the late Dr.
Sikhibhushan Dutt, who was held in god-like awe
and reverence by many of his six brothers and four
sisters owing to his legendary academic
achievements.
I got interested in researching his life for three
main reasons. The first was that I was brought up
on fairytale-like stories of his achievements but
never really knew the man, having met him only
once. The second was my experience when I did
meet him, which I recount later. The third was a
curiosity about the lives and attitudes of the
famous, Calcutta/Dhaka University scientists who
essayed the renaissance of Indian science. My
research was done mostly via the web – long live
Google. In the process, I uncovered aspects of his
life that were unknown to his own family.
Sikhibhushan counted stalwarts like Meghnad
Saha, Satyen Bose and S. S. Bhatnagar among his
compatriots and personal friends. In 1921, when
Bose was discoursing with Einstein on quantum
statistics from Dhaka University, which led to the
formulation of Bose-Einstein statistics, Dutt at
Dhaka College, was filling the Proceedings of the
Royal Institute of Chemists in London with his
publications, even before he got his doctorate.
These scientists were imbued with three cardinal
characteristics – a can do anything attitude,
outspokenness and fiery nationalism. These were
also manifest in Sikhibhushan – unfortunately, the
latter two costing him dearly later in life.
Now for Sikhibhushan’s formal credentials: His
B.Sc and M.Sc (Chemistry) degrees were from
Calcutta University, although obtained from
Dhaka College. For B.Sc, he was awarded the
Gangaprasad Gold Medal for scoring the highest
marks in Chemistry in 1919, and the prestigious
Premchand Roychand Scholarship (PRS), which
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comes with the Mouat Medal, on the basis of his
M.Sc result. The latter created a record in the
annals of Calcutta University which stood for
many years. Acharya P.C. Ray tried to get him the
Ishan scholarship but was unsuccessful at it is
reserved for arts students.
The following are
the meeting minutes
of
the
Royal
Chemical Society on
January 17, 1924. It
refers to his work at
Imperial College for
which
he
was
awarded a D.Sc. The
reference
to
Sikhibhushan’s
religion (Hindu) is
interesting
as
it
reflects the then
British
practice/
policy to identify/
classify Indians by
religious affiliation.
Jocelyn Thorpe in
the below notice was
his Ph.D research
supervisor. Thorpe,
knighted in 1939,
was
one
of
England’s
leading
organic chemists at the time and is internationally
renowned. Sikhibhushan has several publications
with Thorpe.

papers states [CCLXXIX.—The constitution of
Indian Kamala. Part I, J. Chem. Soc., Trans.,
1925,127, 2044-2052]: “The greater part of this work
was done in the Laboratories of the Dacca College
and the Dacca University during 1921 – 23. My
best thanks are due to Mr. Nirmal Kumar Sen for
help in preparing
the large quantities
of rottlerine and to
Dr. E. R. Watson
and Dr. P. C.
Ghosh for their
kind
encouragement
during
the
progress of the
work.” The fact
that experimental
work done at an
Indian university
was
considered
worthy
of
publication in a
leading
Western
science
journal
speaks
to
the
estimation
in
which Calcutta and
Dhaka universities
were held in those
days.

One of Dr. Dutt’s papers [A theory of colour on the
basis of molecular strain. The effect of
chromophoric
superposition,
Sikhibhushan
Dutt J. Chem.
By 1929, he
Soc., 1926,129,
Scientific Meeting, Thursday, January 17th, 1924, at 8 p.m., Professor W.
was back in Ordinary
1171-84] must
P. WTNNE, D.Sc., F.R.S., President, in the Chair.
India and had
have
been
CERTIFICATES OF CANDIDATES FOR ELECTION AT
joined
seminal as it is
THE BALLOT TO BE HELD AT THE ORDINARY
Allahabad
referenced and
University as a SCIENTIFIC MEETING: ON THURSDAY, FEBRUARY 21st, 1924.
elaborately
professor
of
argued against
DUTT, SIKHIBHUSHAN, 21, Cromwell Road, South Kensington, S.W. 7.
Chemistry. By Indian, Hindu. Research Student in Organic Chemistry in the Imperial College of
by
Nobel
this time, he Science and Technology, South Kensington, under Prof. Thorpe. Published 10
Laureate C. V.
had
already original papers in Organic Chemistry on synthetic dyestuffs, either singly or jointly,
Raman
[The
during the years 1921, 1922, and 1923, in the Journal of the Chemical Society.
established
relation
Some more are in course of publication. (Signed by) Jocelyn Thorpe, M. A. Whiteley,
himself as an G. A. R. Kon.
between colour
expert on the
and molecular
chemistry of dyes, as evidenced by 15 papers in the structure in organic compounds, Indian J. Phys. 4
Proceedings of the Royal Chemical Society in 57-78 (1929)]. The preeminence of Dutt as an
London. The acknowledgement in one of the authority in colors and dyes was clearly well
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established by that time. The prolific publishing
continued after he joined Allahabad University
where, at about the same time, his friend, Dr.
Meghnad Saha, was a professor of Physics. They
were neighbors. According to my mother, my
uncle was also an avid gardener. A typically
reverential story I heard from her was that, each
year, Thakurbhai used to win the highest prize for
Chemistry research and growing roses in
Allahabad. The following excerpt shows that she
was close to the mark, at least for Chemistry
research.

In 1944, he was appointed Professor and Head of
Chemistry at Delhi University, which was the
beginning of a dark and bizarre period in his life.
Delhi University was, at the time, trying to grow
up from being a smaller university relative to the
leaders like Calcutta, Madras and Allahabad.
According to newspaper reports, he was selected
from among 44 candidates,
including the person, Dr.
Sheshadri,
who
later
superseded him as part of a
10-year plot of vindictive,
political machinations by the
University, initiated by the
well-known Vice Chancellor,
Sir Maurice Gwyer.

was advised by other faculty that he would not be
able to survive if he did not “pay his respects” to
Sir Maurice, but Prof. Dutt did not care.
During the tumultuous days of the transfer of
power in 1947, Sir Maurice returned to the safety
of England. However, he was brought back after
India’s independence by the then Governor
General, Dr. Rajagopalachari, his friend from the
days when Gwyer was the Chief Justice and
Rajagopal was a Senior Advocate. The University
faculty (with Prof. Dutt playing an active role) had
lobbied for Acharya Kripalani. However, they
were unsuccessful. Like Lord Louis Mountbatten,
Sir Maurice Gwyer kept his job in India after
Britain’s transfer of power.
After getting back in harness, Sir Maurice made it
his business to get rid of his arch enemy, Prof.
Dutt. This was done though a nefarious plan that
was hatched by Gwyer but executed by
handpicked sycophants like Dr. S. N. Sen, the
Rector of the University, over a period of more
than a decade. The court battles continued long
after Gwyer had left India in 1952 as a result of
objections raised in the Indian Parliament over
some
of
his
actions.
The
removal
of
Professor
Dutt
started
with
appointing
a
professor
from
Andhra
University, Dr. T.
R. Sheshadri, as a

Sir Maurice had taken the
in
a
Picture from article “A professor’s flight for justice in Delhi professor
Vice Chancellor’s job after
University, published in Morning Echo, July 23, 1977, showing newly
created
retiring from being Chief
Sir Maurice Gwyer, the then Vice-Chancellor of Delhi
special
position,
Justice of the highest court in
University with Dr Dutt and Dr S. S. Bhatnagar, formerly
higher
than
that of
Director, CSIR.
the land (Federal Court of
Professor
Dutt,
and
British India). By my uncle’s
account, he was “a patronizing, imperialist Tory” then demoting him and making Sheshadri the
Finally, the
(practically a clone of Winston Churchill with department head of Chemistry.
University
expelled
Prof.
Dutt
on
trumped
up
respect to attitude towards India and Indians), and
charges
of
misconduct,
which
failed
in
court
trials
given to intense nepotism.
Given his own
background, Prof. Dutt felt instant antipathy lasting two decades.
towards him. After his first meeting with V.C.
Gwyer, where he was regaled for two hours with The students of the University went on strike to
patronizing small talks, Prof. Dutt refused to support their favorite professor (unknown in the
engage in further socialization with him and annals of Indian universities). Prof. Sheshadri was
would only meet him for official purposes. He met with black flags. The media, including The
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Statesman, cried foul and carried long articles
about university’s intrigue and vendetta. The
court battles that followed are mind boggling and
have become part of legal precedence in Indian
employment law [ndiankanoon.org/doc/263521].
One of them was Dr. Meghnad Saha’s arbitration
award to Prof. Dutt stating that Delhi University
was wrong on all counts (demotion and
expulsion), had unduly harassed Prof. Dutt and
that he should be reinstated as the Professor and
Head of Chemistry. This was done at a time when
Dr. Saha was a member of the Planning
Commission and the Parliament. Nevertheless, the
Supreme Court stayed the award on the technical
ground that Dr. Saha had overstepped his role as
an arbitrator by “making an award”, as that
interfered with the extant employment contract.
The court did not contest the claim of unfair
treatment by Dr. Saha.
Appeals to the President were made but were
evaded -- some applications were claimed to have
been “lost” by his staff. Finally, an out-of-court
settlement of sorts was made, far less in amount
than the claims which the courts had opined were
justified but unable to enforce due to existing laws.
What emerges is the truism that an ex-colonial like
Sir Maurice, under the umbrella of an Indian
administration, can be a greater tyrant than under
his own (British) administration. It is not hard to
imagine what would have happened to Sir
Jagadish Bose, one of his mentors, had he been in
my uncle’s shoes and tried to replicate his famous
protest act of refusing to draw salary because he
was being paid less than an English professor in
the same college (Presidency College, Calcutta -the Cambridge of India in those days).
This brings us to the next phase in the life of
Sikhibhushan – which is probably the most
amazing. The information here is based on my
personal knowledge from having met him in 1970
and corresponded with him for a few years
thereafter. By that time, I had heard another
strange story about my legendary uncle -- that he
was “making” transistors (the component, not the
radio) at home and constructing radios from them.
I was then a student of electronics at IIT
Kharagpur and was visiting Delhi as part of an
industry-exposure tour. Accompanied by two

classmates, I went to his home to both meet him
and learn about his work.
My uncle and his family welcomed me and my
friends with great warmth, although this was
practically the first time they were seeing me. My
uncle related stories of how, back in Narayanganj,
my mother liked to go on walks with him by the
river. Then we got to discussing his transistor
work. He started by showing us voluminous
papers in German that he had published in an East
German magazine (Natturwisschaften from
Dresden). He was surprised that we had not
learned German. Apparently, this was common
among students studying science during his time
(nineteen twenties). No wonder, the first English
translation of Einstein’s work came from Dhaka
University, essayed by Profs. Bose and Saha.
The history of the work runs as follows. My uncle
had many varied interests and one of them was
criminology. One day he got a call from an old
British friend, owner of an insurance company
(Lancashire Insurance), which had insured a cotton
mill in India. The company, Bhilwara Cotton
Mills, had filed a claim for a godown that had
burnt down. The insurance company wanted my
uncle to investigate if this was a case of deliberate
arson. My uncle did his due diligence and opined
that it was a case of auto-ignition, in which bales of
cotton can autonomously undergo a rise in
temperature (owing to chemical reaction) and
catch fire. This greatly pleased the mill owner. He
threw a lavish dinner, where he boasted that his
mill could never be struck by lightning as there
was a temple on a hill above the mill which always
attracted the lightning strikes. My uncle, being
secular, did not believe that; he theorized that the
hill must have some good conducting stones
(although the stones are mostly known to be poor
conductors) and asked a few bags of the stone to
be sent to his lab at Delhi University. The mill
owner was glad to oblige. At the time, he was still
in service, so he did not have much time to
investigate the stones.
After being forced out of the University, he had
plenty of time on his hand. He had built a radio
receiver using crystals for one of his daughters.
This was popular among electronic hobbyists.
These radios were commonly known as “cat’s
whisker” radios as the two wires connected to the
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germanium crystal resembled cat’s whiskers. One
problem with these radios, if one had assembled
the cat’s whisker device at home, was that the
functioning of the radio depended on exact
placement of the wires at certain sensitive points
on the crystal. Constant tweaking of the wires was
required. His daughter asked him if he could
make a radio that did not require constant
tweaking. This remark triggered memories of the
Bhilwara electric stones. He asked a loyal peon of
the lab to send him a few bags of the stones.
The first thing he did when he got his hands on the
stones was to measure their electrical properties
with home electronic meters.
The results
astounded him. He found that not only were the
stones better conductors of electricity than most
stones, but the conducting properties were
asymmetrical – meaning that you would get a
different amount of current flowing through two
random points on the stone, depending on the
polarity of the voltage applied. This is precisely
what a diode does, including those of the cat’s
whisker variety. He immediately realized that
some kind of semiconducting effect was in play.
Not content with simply observing an unexpected
physical effect, my uncle started literally
producing tiny wafers of the stone at home and, at
first, making point contact diodes with them. This
was extremely tedious and time consuming as it
was done by hand-filing – all by himself with no
lab assistants. He did all this in a small room in a
mezzanine floor of the house. He theorized that
the diodes were being caused by naturally
occurring deposits of ferro-silicon in the grain
boundaries of volcanic rock.
Silicon is a
semiconductor, so the diode-like rectification
property was not unexpected. However, he clearly
knew enough about the operation of transistors,
which had just been invented a few years back in
1947 in the Bell Labs, earning a Nobel Prize for the
inventors, to realize that if you had at least two
diodes (or “semiconductor junctions” in technical
parlance) in close proximity there was a high
likelihood of a naturally occurring transistor in the
stone (unheard of to this day). To me, what was
amazing was that we were talking to an organic
chemist, however brilliant, not an electrical
engineer. No such thought would go through my
mind relative to biological effects – I would

probably not even recognize an unusual biological
effect if I encountered one.
He turned out to be exactly right. When he
started prodding around with three wires instead
of two, he found transistors galore (a transistor
involves three wires and two adjacent
semiconductor junctions). So, this was a case of
mining naturally occurring transistors instead of
manufacturing them under carefully controlled
conditions, involving expensive facilities such as
“clean rooms”. Not all transistors are alike -- they
have different electrical characteristics that make
them suitable for different functions in a product
like a radio. My uncle got busy measuring the
electrical characteristics of his transistors, which he
had named RS (Rajasthan Stone) transistors. He
found that, simply by random selection, he could
harvest a sufficient variety of transistors to build a
complete radio receiver.
On the way, he built himself various apparatus
that you would find in a commercial lab, such as
the facility for taking photographs of the wafers in
polarized light. He also spent some time in
researching and improving conventional solders as
those available in the market were unsuitable for
attaching wires to the stone wafers. He mentioned
all this casually, like just clearing some brush out
of a forest path. There are echoes here of the
insistence of Prof. Satyen Bose that research
students should build the necessary lab apparatus
if it is not readily available – it should not be an
excuse to hold up research.
The wafers with three attached wires were housed
in little metal cans, making them indistinguishable
from commercially available transistors of the
fifties and sixties (unlike the tiny integrated circuit
chips of today which house millions of transistors).
I presume that, initially, he built conventional AM
radio receivers with them. By the time I met him
in 1970, he had completely changed the receiver
circuitry to something that bore little resemblance
to a normal (3-stage superheterodyne) circuit. He
told us that when he looked at the conventional
circuit of an AM radio he saw no reason why it
should contain so many components. So, he
simply proceeded to invent a different circuit with
fewer components. I never figured out what
exactly he had done – he told me in one of his
letters that in order to understand what he had
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done, I would have to
unlearn some of the
traditional knowledge. I
have, myself, seen and
heard those radios in
operation, pulling in
signals from all over the
world, clearly indicating
short wave reception
capability, which crystal
radios do not have. The
house was full of his
homemade radios. We
asked him what he had
done to publicize the
work. He said that he
had published the work
in an East German
journal
(Naturwisschenschaften,
the German equivalent of
Nature) published from
Dresden - again a
thoroughly
bizarre
choice, given that, by that time, American and
British electrical engineering journals would have
been the obvious choice even for Germans. He
also had thick typed reports in English which,
unfortunately, I did not then take the time to study
as I was too concerned about launching my own
career.
They appear to be lost today.
He
presented his work to the National Physical
Laboratory in India, where he got a “not invented
here (NIH)” reception.
The scientists were
skeptical and accused him of fraud, i.e. that he was
using commercial transistors and claiming them to
be his own. Nevertheless, after the meetings, they
surreptitiously (without my uncle’s permission)
retained some of the stones, presumably for their
own examination.
In the meantime, probably owing to the German
exposure, he was approached by Telefunken,
apparently with an invitation to migrate to
Germany with his stones and work for them. The
Indian Government got wind of this and declared
the stones to be a “resource of national

importance” (like the monazite
sands in India containing
thorium) and prohibited their
export. They also placed guards
at the hill in Bhilwara to prevent
their mining. There is no record
that the Indian Government
itself pursued the possibilities.
Finally, nothing came of this
strange invention. I heard that
my uncle’s eyesight began to
fail so, at some point, he must
have been forced to stop the
work. In retrospect, given the
direction
that
modern
electronics took -- accurately
crafted, millions of transistors
on a microscopic chip -- the
mined,
naturally
occurring
transistors could never have
offered a viable alternative.
However, the significance of the
story lies in highlighting the
way the Indian Government
treats its scientists, especially those that will not
tow its line.

Epilogue
There is a final twist in the tail of this story, which
cuts some of the bitterness in the end. Professor
Ramesh Chandra, present Head of Chemistry at
Delhi University, wrote a letter to President Pranab
Mukherjee in 2014 drawing attention to the case of
Dr. Dutt. He subsequently took some very bold
steps to organize a kind of informal restitution to
Prof. Dutt, and also other noted academics of Delhi
University who had similarly suffered from
departmental politics.
He organized four
memorial lectures, one honoring each of these
professors; he recorded Prof. S. B. Dutt’s name on
the official board carrying the names of past Heads
of the Chemistry Department; he also ensured that
Prof. Dutt’s picture would hang in the department
with those of other heads. By these gracious acts,
Prof. Chandra acknowledged, at least in principle,
the wrong that had been done to Prof. Dutt.
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