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Cocoa: A tonic for ¢
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ognition and memory retention

This third-in-line beverage tops the other two, coffee and tea, in health benefits, yet it has not become as popular

D. BALASUBRAMANIAN
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Coffee and tea came to be popular in In-
dia essentially due to colonial history.
They are both imports into our country,
and we now grow them in large planta-
tons. Today, Darjeeling Tea and Coorg
Coffee are world famous and coveted. Yet,
an equally popular drink, cocoa, has not
become that popular. All we do is, pretty
much o eat it in the solid, processed form
as chocolate bars, but not as a “Cuppa”
Colonial history has a role in the pop-
ularisation of cocoa too, but elsewhere.
Cocoa was first discovered and coveted by
the Mayan civilisation of Central America.
The Mayans gave the plant (and its seeds)
the name cocoa (or cacao), meaning “The
Food of the Gods’. Cocoa seeds were used
in family and community functions, and
even used as currency. The Aztec Indians
there made a drink with cocoa powder,
chilli, musk and honey, calling it Chocolatl
or “beaten drink”; hence the name
chocolate.
When the Spanish colonised much of
the Americas, they popularised and
monopolised cocoa, making its produc-

tion a well guarded secret as they brought -

it to Europe. Cocoa became the drink of

b g g

the super rich. A lot of romance and class
was associated with it. Love songs, court-
ing the beloved, were written and sung
(and are still done) in Europe and Amer-
ica. (For example, you can enjoy watching
Doris Day singing “A Chocolate Sundae on
a Saturday Night” on Youtube). But as the
Industrial Revolution made machines

~ popular, the grinding of cocoa seeds in

large amounts and making them available
to “all and sundry” made cocoa or hot
chocolate lose their fancy.

Only 3 million tons

Today, while 10 million tons of coffee and
5 million tons of tea are produced yearly
across the world, cocoa has a production
of about 3 million tons. Yet, this third-in-
line beverage tops the other two in health
benefits. Indeed, much to the consterna-
tion of many in South India, we need to
point out that coffee is a “drug,” albeit a
mild one, because of the caffeine it con-
tains. Because of this, many people have
taken to drinking “decaf” coffee (which is
neither here nor there!). Tea, on the other
hand, is now recognised to be a health
drink, with its content of molecules of the
so called flavonoid family acting as antiox-
idants and cell-protecting molecules
(True, it too has caffeine and theo-
bromine, but much less than coffee). But
it is cocoa that tops the list as the healthi-
est drink. Yet it has not become as popu-

lar as tea and coffee — a quirk of history

based on who our colonials were! :
Over the years, it has become increas-
ing clear that cocoa and chocolates not

B

Health drink
IMAGES/ISTOCKPHOTO

just good to taste, but are good for cogni-
tion as well. Of particular interest is a pa-
per published by Valentina Socci and col-
leagues, titled “ Enhancing human
cognition with cocoa flavonoids,” which
has appeared in the journal Frontiers in
Nutrition, 16 May 2017 ( free access). The
authors point out that the family of flavon-
oids (catechins, quercetin, anthocyanid-
ins) present in cocoa not only act as anti-
oxidants and cell protectants just as tea
does, but they protect human cognition,
counteract cognitive decline and memory
loss as well. In other words, they act dir-
ectly on the nervous system of the body
and the brain. The Socci paper above
quotes several earlier works, both relating
to the basic biology of the flavonoids in

:hould one quit coffee and tea and go for tﬂis vdark brown powder? -GETT:

improving health and cognition, but also
about a dozen trials involving human vo-
lunteers, many of whom show improved
working memory, in addition to improve-
ment in blood pressure and insulin resist-
ance.

Cocoa and cognition
An Italian group led by Dr. G. Desideri has
conducted randomised controlled human
trials, and found benefits in cognitive
function, blood pressure and the meta-
bolic profiles of elderly subjects with mild
memory impairment. They call these
studies the Cocoa, Cognition and Aging
(CoCoA) study.

What are the molecular underpinnings
involved in the mechanisms contributing

to learning and memory? An earlier paper
by Dr. J.P.E. Spencer, in the journal Proc.
Nutr. Soc., 2008, on the control of long-
term potentiation and memory lists a
series of proteins and enzymes, and how
these plant flavonoids reach the brain,

crossing the blood-brain barrier, and effect

their action. While the exact modes of ac-

tion are yet to be clarified, it appears that

they may protect neurons against damage,

reduce inflammation, promote and even

generate new connections between nerve

cells.

An editorial in the American Journal of

Clinical Nutrition in 2015 agrees with much
of the conclusions drawn on the positive
effects of cocoa on memory retention and
gain, and points out that unsweetened and
unprocessed dark cocoa powder would be
the best, while that processed with alkali
(which is paler, and more common in
candy-bars) is less effective. It is estimated
that 100 grams of the usual dark chocolate
contains about 100 mg of flavonoids, while
100 mg of unsweetened and unprocessed
cocoa powder may have as much as 250
mg.
Should one then quit coffee in the
morning and go for dark cocoa powder? A
friend (whose name skips me for the mo-
ment) has suggested that I drink a cup of
cocoa every day, along with the morning
coffee and the afternoon tea, and perhaps
include a glass of red wine in the evenings;
SO as to maximise benefit — sound advice!

dbala@bypei.org
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in atmospheric bioaerosols studied

Terrestrially occurring mushrooms are a source of biological aerosols that occupy the atmosphere.

R. PRASAD -

esearchers from the In-
dian Institute of Tech-
nology (IIT) Madras
. have for the first time,
over the Indian region,
attempted to demonstrate the
~  potential role of mushroom
spores in atmospheric bioaero-
sols. While others have studied
«  thediversity and distribution of

o —
"
i

mushroom and the presence of % ———

mushroom spores in the atmo-

spheric aerosol separately, the
IIT team has proved the role of
terrestrially occurring mush-
rooms as a source of biological
aerosol particles in the atmo-

is spread over 678 acres and has

* very rich vegetation. It is con-

| sidered an ‘ecological island’

| representative of tropical dry
| cvergreenbiome.

DNA analysis
Biodiversity of fungal spe-
cies in the study site was stud-
ied using DNA analysis. To
identify the type and diversity
of atmospheric fungal spores,
- DNA: analysis of particulate
matter was carried out sub-
sequently. The DNA analysis of
165 mushrooms revealed that

RTINS,

vl

+ mushrooms belonging to 54
. generaand 23 families.
“Source characterisation of
airborne fungal spores has
- been done for the first time in

o
1

S

- there are 113 different species of

Mushrooms release spores into the air when the relative humidity
says Prof. R. S. Verma (left). He

PHOTO: SPECIAL ARRANGEMENT

India — we studiéd the mush-

rooms and spores released by

the mushrooms and present in

air,” says Prof. Sachin S. Gunthe
from the Department of Civil
Engineering, II'T Madras, and
ﬁ corresponding author of
paper. .

“Mushrooms grow during
monsoon and when the tem-
perature and relative humidity
are favourable, spores are re-

leased into the air,” says Prof.
RS. Verma from the Depart-

ment of Biotechnology, IIT
Madras, and one of the authors
of the paper.

“Tacre was 17% match

and temperature are,favouraBIe,'
is shown with Hema Priyamvada and Pro'f._Gunt_he\ (right).

- between mushroom species
found onland and spores in the '
air,” says Hema Priyamvada, a
doctoral student from the De-
partment of Civil Engineering,
IIT Madras, and the first author
of the paper. Spores collected  quar 1taf
from the mushroom and from contribution
the air were studied to under-
stand how the spores look mo
phologically — size, shape an

surface features. . | that of the certain
it 44 spores (540 spores
SEMimages ) released per second
 “Morphological char om a mushroom, 6% reached
isation of fungal spores will t : adistance of 100 metres for one
ﬁ ;!

useful for identification

: ~ second of release. In ambient
- spores in the atmosphere. Since

“conditions, the release can hap- =

pen for alonger time — up to an
hour — so the contribution of
spores to the atmospheric aero-

sols will be huge,” she says. !
“Once released from mush-
rooms, Spores can remain sus-
pended in air for a long time

and travel great distances.”

“We tried to show mush-
rooms growing in similar kind
of ecosystem as II'T Madras are
releasing spores into air. It
means, to an extent, you can ex-
trapolate these findings to
other tropical dry evergreen
biomes in India” says Prof.

. Gunthe.

Besides calis'ing allergy in
humans, spores can also dam-
age plants and animal health. It

- can also have an impact on re-

gional climate. By acting as ice

- nuclei, the fungal spores can ac-

celerate vapour condensing

.around spores and forming wa-
 ter droplets. “Presence of spe-
~ cific types of bioaerosol can
- even advance the precipitation
> processes especially in con-
1e . vective clouds,”
' Gunthe.

says Prof.

of the spores
- released, 6%

reached 5
distance of ~
100 metres’
withina /

.second of ..

release. 5 @
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Involving the sup

ishwa Vishwani Group of In-

stitutes has been making

unique efforts to involve their

support staff with the activ-

ities of students and faculty to
motivate each other in drafting the
contours of life. One such effort was to
encourage a driver of the institute, Iq-
bal, who painted the Indian map.

i A

Healthy relationship ‘ _
This is an example of the teacher-
- student-employee relationship main-
tained at the college, said a senior fac-
ulty. The driver was encouraged to
paint the map as part of Prime Minis-
* ter Narendra Modi’s call for ‘Tiranga
~ Yatra’, a week-long programme to mo-
+ fivate people regarding nat1ona11sm’
‘ anql patriotism. ,
- The horizons are not lmnted to
management only, but expand to all

g spheres of life, including instilling re- ;
sponsibility towards our Mother Land mcwsws DEVELOPMENT: | Students ofvthe Vishwa Vishwani G

A by the pamtmg of the tndlan map.
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Cocoa: A tonic for ¢

. This third-in-line beverage tops the other two, coffee and tea, in health benefits, yet

D. BALASUBRAMANIAN

Coffee'and tea came to be popular in In-
dia essentially due to colonial history.
They are both imports into our country,
and we now grow them in large planta-
tions. Today, Darjeeling Tea and CoOIg
Coffee are world famous and coveted. Yet,
. anequally popular drink, cocoa, has not
% become that popular. All we do is, pretty
much to eat it in the solid, processed form
as chocolate bars, but notas a “Cuppa.”
Colonial history has a role in the pop-
ularisation of cocoa too, but elsewhere.
' Cocoa was first discovered and coveted by
* the Mayan civilisation of Central America.
The Mayans gave the plant (and its seeds)
the name cocoa (or cacao), meaning ‘The
Food of the Gods’. Cocoa seeds were used
in family and community functions, and
even used as currency. The Aztec Indians
there made a drink with cocoa powder,
chilli, musk and honey, calling it Chocolatl
or “beaten drink”; hence the name
chocolate. : : '
When the Spanish colonised much of
the- Americas, they “and
monopolised cocoa, m
tion a well guarded secret as they brought
‘it to Europe. Cocoa became the drink oﬁ

SPEAKING OF SCIENCE

lar as tea and coffe 1i list
based on who qur»t:olbmalslv‘_vere!‘f i

. - o

the super rich. A lot of romance and class
was associated with it. Love songs, court-
ing the beloved, were written and sung
(and are still done) in Europe and Amer-
ica. (For example, you can enjoy watching
Doris Day singing “A Chocolate Sundae on
a Saturday Night” on .Youtube). But as the
Industrial Revolution made machines
popular, the grinding of cocoa seeds in
" Jarge amounts and making them available
to “all and sundry” made cocoa or hot
chocolate lose their fancy.

Only 3 million tons 3 ¢

Today, while 10 million tons of coffee and
5 million tons of tea are produced yearly
across the- world, cocoa has a production
of about 3 million tons. Yet, this third-in-
line beverage tops the other two in health
benefits. Indeed, much to the consterna-
tion of many in South India, we need to
point out that coffee is a “drug,” albeit a
mild one, because of the caffeine it con-
tains. Because of this, many people have

taken to drinking “decaf” coffee (which is

‘neither here nor there!). Tea, on the other
hand, is now recognised to be a health
drink, with its content of molecules of the
so called flavonoid family acting as antiox-
idants and cell-protecting molecules.
(True, it too has caffeine and theo-
bromine,

est drink. Yet it has not become
e — a quirk 0

~ Over the years, it has become
g clear that cocoa and'chocol

PO D TS

ognition

but much less than coffee). But
it is cocoa that tops the list as the healthi-
0
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Health drink: Should one quit coffee and t’e nd go for
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just good to taste, but are good for cogni-

‘tion as well. Of particular interest is a pa-
~ per published by Valentina Socci and col-
Jeagues, titled “ Enhancing human

“has appeared in the journal Frontiers in
 Nutrition, 16 May 2017 ( free access). The
“authors point out that the family of flavon-

oids (catechins, quercetin, anthocyanid-

ins) present in cocoa not only act as anti-
~ oxidants and cell protectants just as tea
does, but they protect human cognition,
counteract cognitive decline and memory

cognition with cocoa flavonoids,” which *

well. In other words, they act dir-
of the body
{ paper above

it has not become as popular

T

.
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ark brown powder? =GerTy

> im;iroving health and cognition, but also
~ about a dozen trials involving human vo-

lunteers, many of whom show improved
working memory, in addition to improve-
ment in blood pressure and insulin resist-
ance. 70

‘Cocoa and cognition e
An Italian group led by Dr. G. Desideri has
conducted randomised controlled human

trials, and found benefits in cognitive

function, blood pressure and the meta-

 bolic profiles of elderly subjects with mild
‘memor

_ impairment. They call these
e Cocoa, Cognition and Aging

_ candy-bars) is less effective. Itis estimated

unde‘i'ﬁmmrigs .
s contributing

= x
e

and memory retention

to learning and memory? An easlier paper
by Dr. J.P.E. Spencer, in the journal Proc.
Nutr. Soc., 2008, on the control of long-
term potentiation and memory lists a
series of proteins and enzymes, and how
these plant flavonoids reach the brain
crossing the blood-brain bartier, and eﬂec’x
their action. While the exact modes of ac-
tion are yet to be clarified, it appears that
they may protect neurons against damage,
reduce inflammation, promote and even
generate new connections between nerve
cells.

An editorial in the American Journal of

Clinical Nutrition in 2015 agrees with much

of the conclusions drawn on the positive
effects of cocoa on memory retention and
gain, and points out that unsweetened and
unprocessed dark cocoa powder would be
the best, while that processed with alkali
(which is paler, and more common in

that 100 grams of the usual dark chocolate
contains about 100 mg of flavonoids, while
100 mg of unsweetened and unprocessed
cocoa powder may have as much as 250
mg.
Should one then quit coffee in the
morning and go for dark cocoa powder? A
friend (whose name skips me for the mo-
ment) has suggested that I drink a cup of
cocoa every day, along with the morning
' coffee and the afternoon tea, and perhaps
include a glass of red wine in the evenings,
50 as to maximise benefit - sound advice'

dbala@bvpeiorg
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‘Drones on a mission to restore

Myanmar’s mangrove cover

Six of them can ‘plant up to one lakh trees per day’ and cut costs by nearly half

REUTERS
BANGKOKR

Fast-dwindling mangroves in
Myanmar's low-lying Ayeyar-
wady Delta, ravaged by dec-
ades of deforestation and
conversion of land for agri-
culture and aquaculture,
could find an unlikely sa-
viour - drones.

Mangroves protect coast-
lines in the face of storms
and rising sea levels, absorb
carbon from the atmo-
sphere, and boost fish
stocks, experts say.

Yet Myanmar has lost
more than 1 million hectares
of mangroves since 1980,
said Arne Fjortoft, founder
and secretary-general of
Worldview  International
Foundation (WIF), which has
worked with two local uni-
versities to restore man-
groves in the nation since
2012.

Dwindling green cover

In the delta region, known as
the country’s rice bowl, only
16% of original mangrove
cover remains, Mr. Fjortoft
told the Thomson Reuters
Foundation. :

There is an “urgent need”
to restore mangroves to stem
saltwater invasion of farm-
land and shoreline erosion
due to sea level rise, as well
as to protect lives and prop-
erty from storms and floods
in coastal areas, he added.

An annual climate risk in-
dex by Germanwatch, a
green research  group,
ranked Myanmar -~ which
suffered decades of military
rule - second among the 10
countries worst-affected by
extreme weather from 1996
t0 2015,

WIF has so far planted
some 3 million mangrove
trees, but the task is labori-
ous and time-consu ,

Drones, on the other
hand, could plant trees 10
times faster and cut costs by

i e
b —

A

Fight plan: Drones can be used to send seed pods to the best

locations for germination. =arp

half, according to U.K.-based
start-up BioCarbon Engin-
eering (BCE), whose CEO is
an ex-NASA engineer who
worked on the search for life
on Mars. i

Once the process is fully
automated, a single pilot op-
erating six drones can plant
up to 1,00,000 trees per day,
BCE says.

In late July, the inaugural
BridgeBuilder  Challenge,
which awards $1 million in
prize money for ideas with
global impact, selected as
one of its winners a proposal
by BCE and WIF to test the
use of BCE’s drones to plant
a million mangroves in

~ Myanmar.

~The plan eovers 250 hec-
tares and involves training
and employing locals to col-

e e N 53

lect and prepare seeds, as
well as to maintain, monitor
and protect the fragile
ecosystems.

It still requires approval
from Myanmar’s authorities,
but Bremley Lyngdoh, a WIF
board member who is apply-
ing for further grants, is

" hopeful work could start

later this year.

“We don’t want another
big storm to come and des-
troy a lot of lives and liveli-
hoods like in 2008,” said Mr.

Lyngdoh, referring to Cyc-

lone Nargis which devast-
ated the Ayeyarwady Delta
region,  killing  nearly
1,40,000 people. o

Drones are particularly

‘useful in complicated or
dangerous terrain that is
hard for people to access,

said Irina Fedorenko, a co-
founder of BCE.

They can help cover large
areas of land very fast, and
could contribute to meeting
the international com-
munity’s commitment to re-

store 350 million hectares of

degraded forests and agricul-
tural land by 2030, she said.

Experts say thriving man-
grove ecosystems can store
two to four times more car-
bon than most other tropical
forests, helping reduce
planet-warming gases in the
atmosphere, while slowing
coastal erosion and shielding
communities against tsuna-
mis and storm surges.

Yet they are being des-

troyed at rates three to five |

times higher than global de-
forestation, a 2014 U.N. re-
port warned.

How it works
BCE’s technology, which
works in two phases, aims to
change that. ‘
First, drones flying 100
metres above the ground
take highly detailed, 3D im-
ages of the land while
sensors record information
such as soil type, soil quality
and moisture. The data is

- then used to create a plant-

ing pattern, pinpointing the
best spots and species to
plant in each location.

Then a drone uploaded
with the mapping informa-
tion flies 2 metres above the
ground, shooting biodegrad-
able seed pods designed to
enhance germination suc-

cess. A drone carrying 300 |

seed pods can cover 1 hec-
tare in 18 minutes, according
toBCE, 3 Sy
- Mr, Fedorenko said BCE

had tested around 3,000

species of plants in different
conditions, including in Bri-
tain and in Aus , and

 was confident of finding the

right  combination  for
Myanmar. -
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{ Sc:entlsts ffom @SIR,s ‘National ,'

Institute for Interdisciplinary
Science and Technology (CSIR-
- NIIST), Thlruvananthapuram
have been able to turn waste
~into wealth. They have pro-
duced ethanol fl:om discarded

~ cotton-stalks by using a combin-

~ ation of chemical and biological

techniques. India has about 9.4
- million hectares under cotton
cultivation and every hectare
‘generates 2 million tonnes of
cotton stalk wastes. The results

~ were pubhshed m Bzoresburce

Technology LA 2
~ The stalks ‘were ﬁrst treated

I vmth an acld alkali and dlfferent

© enzymes to breakdown the com- "
- plex organic polymers of the

- stalk. “‘The ‘agro-residues are
~ tough in nature and we ‘need

~ chemical pre-treatment to break
' down the complex structure of

the stalk,” explains Meera Chris-

~ topher, research scholar at
i NIIST and first author of the pa-

i per.

The ac;d helps to remove

B 2;1mxcellulose, a polymer of the

Ul and the alkali extracts
' bjndmg matrlx in the

7 Jwy, Rea,aen)
'SCOre In waste management

_-1 was used to ferment the glucose and make ethanol

Rich source: Cotton stalks are first treated to breakdown the
complex organic polymers present in it. =K. ANANTHAN

phenolics. These treatments ex-

pose cellulose, the major com-
:--ponent made of glucose to the

actlon of enzymes. :
- The cellulose was further

& treated using enzymes to con-
:‘vert 1t into glucose

g
Fermentatlon

To convert the glucose into eth-
anol, fermentation using a novel

yeast strain was carried out.
“We isolated the yeast-Saccharo-

myces cerevisiae-RRP-O3N, from

a rotting wild fruit we found in
the Silent Valley National Park in

- Palakkad, Kerala. In spite of sev-
eral inhibitors of microbial

growth produced during chem-
ical treatment, the yeast per-

formed better than distiller’s

yeast strains in fermenting the
cotton stalk hydrolysate,” says
Dr. Rajeev K Sukumaran, Head
of the Biofuels and Biorefineries
Section, at NIIST and the corres-

- ponding author of the paper.

The yeast showed a glucose

conversion efficiency of 76%

and the entire glucose was util-

ised by the yeast in just 24 hours "
and converted into alcohol. This
performance was superior to
any other organism reported for
fermentation of cotton stalk.
The final alcohol obtained can
be made to fuel grade bioeth-
anol (>99% purity), after distilla-
tion and dehydration using mo-
lecular sieves, which is an
existing technology practised in
the distilleries.

Bioethanol

: Bioethanol has a number of ad-

vantages over conventional fuels
as it comes from a renewable re-
source. It is mandatory to blend
10% ethanol with petrol. Bioeth-
anol presently in use is obtained
by fermentation of sugar cane
‘molasses which is a byproduct
of sugar production, and has
food value. Most of this first gen-
eration ethanol finds its way into
consumer applications, primar-
ily as liquor. Converting the
agro-residues to ethano! reduces
the food vs fuel competition,”
explains Meera.

Further studies should be car-
ried out for comme-cial viability
and large-scale preduction:
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Novel compounds destroy
biofilm-forming bacteria

The species studied included chronic pathogens

ASWATHI PACHA

Two new molecules cap-
able of destroying bio-
film forming bacteria
have been developed by
scientists  at  the .
Bengaluru-based Jawa-
harlal Nehru Centre for
Advanced Scientific Re-
search (JNCASR). The
molecules' performed
better than conven-
tional antibiotics in

- killing the bacteria dur-
~ ing the dormant phase.

‘Biofilms are communit-
ies of microorganisms
that attach to each other
and to surfaces and are
able to act as barriers to

~ antibiotics. When used

- in combination with ex-

- isting antibiotics, the

it molecules reduced the
~ microbial bpfden in thi _‘j.

case of burns and s

on

Antibacterial activity -

The researchers studied
the effect of the com-
pound on dormant state
E. coli. “We tested on E.

~ biofilms in a dormant

condition,

 SSM Uppu
d the first

ffect of these Tesistant
o ~bugs, it is essential to

coli that reside in

~ The new
acromolecules killed |

¥

vis

Prime target: Escherichia co
tobe tested. =ap ;

_are in an active state.
~ While 100 g/mL of an- -

 tibiotics (ampicillin and

kanamycin) was  re-

quired to partially kill
' the bacteria, a concen-
' tration of just 10 g/mL of
- the macromolecule was
 able to completely kill E.
 coli. “With the rise of an-
 tibiotic-resistant super-

develop new com-

V

3 ry low
concentration of 5 g/
mL,” says Dr. Jayanta
Haldar, scientist at JN-
CASR and correspond-
ing author of the paper.
Though the molecule
alone was not able to
disrupt biofilm, a com-
nation of the molecule
erythromycin in

qual *  concentration
uﬂéd'cdﬁmplete‘eradic-

 ation of the tough-to-kill
~ E. coli and Acinetobacter
~ biofilm. Erythromycin
by itself was also not

able to disturb the
biofilm, This showed
that the combined
strategy Wprked effi-

- otics were ineffective in
~ the treatment of these
“infections in mice. How-

wrn  THE HINDU.

SUNDAY, SEPTEMBER 3,2017

li was one of the bacteria

ciently corﬁpared with
individual antibiotics.

Double advantage
A combination of exist-
ing antibiotics (erythro-
mycin) and the macro-
molecules also showed
efficacy in treating burn
and surgical wound in-
fections caused by
multi-drug  resistant
“pathogens — Acinetobac-
ter and Klebsiella — in
animal models.
Conventional antibi-

ever, the combination of
macromolecules and
the antibiotics could al-
most completely eradic-
ate the burn and sur-
gical wound infections
and facilitate faster re-
generation of the epi-
thelial cells and hair
follicles in mice models.
. Qollectively,  these
findings show the poten-
tial implications of the
combination approach
for topical treatment of
infections. However, de-
tailed animal studies are
required further to fully

understand the pro-

spects of the molecule,
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IGIB researchers rein in cancer cells

Controlling the level of telomerase can probably prevent cancer metastasis

R. PRASAD

Researchers at Delhi’s CSIR-Institute
of Genomics and Integrative Biology
(CSIR-IGIB) have found the mechan-

ism by which controlling the levels of .

telomerase can help in reining in the
growth of cancer cells and probably
prevent cancer metastasis. The res-
ults were published in the Journal of
Biological Chemistry.

Unlike normal cells, most cancer
cells have high levels of telomerase
and this leads to more than normal
length of the telomere. Telomeres
protect chromosome ends somewhat
like the plastic clips at the end of
shoelaces that prevent fraying of the
ends. While cells die when the te-
lomere becomes shorter beyond a

certain limit, in the case of cancer .

cells the length of the telomere is
maintained thereby ensuring exten-
ded life span of the cells.

In normal cells the telomerase is
kept under tight control. But in about
85% of all cancers the telomerase
Jevels are more than normal leading

“to malignant transformation and ag-
gressive metastasis in many cases. “It
is not clearly understood how te-
lomerase is kept under tight control
in normal cells and how the te-'
Jomerase levels gets increased in can-
cerous cells,” says Dr. Shantanu
chowdhury from the Genomics and
Molecular Medicine Unit at IGIB and
the corresponding author of the
paper. ;

It

amount of 4 particular protein that

suppresses the spread of cancer

(metastasis) called nonmetastatic 2 -

(NME2) is high the tendency of the
cancer to spread is low, But what
came as a surprige is the role of thig

rotein in controlling the telomerase

Jevels as well. “How NME2 controls

=

is already known that when the ;

=4t

Proteomics apprdach:lAnki‘t‘ai Singh (éeajfed) a

131)

the mechanism controlling the production of telomerase. =sPECIAL ARRANGEMENT

metastasis is not clearly understood.
But surprisingly we found that NME2
controls the levels of telomerase,” Dr.
Chowdhury says. \ :

The mechanism
The researchers found that NME2

binds to a DNA structure (G-quad-.

rauplex) found in the telomerase
promoter. Once bound, the NME2 fa-
cilitates a well known suppressor of
ne expression (REST complex) to
ind to the telomerase promoter and
control  the  production  of
telomerase,

 the first authors of the paper.
~ “We used proteomics approach to
study the protein-protein interac-
 tions.” We could identifs
members of the REST complex that
interact with NME2. The IGIB team
then confirmed the role of the REST
complex and its function,” says Dr,
- Ramesh Ummanni, from the
- for Chemical Biology at the CSIR-In-
“dian Institute of Chemical Techno-
logy (CSIR-1ICT), Hyderabad and a
co-author of the paper. ;

Drug target

“We established that

DNA

“Experiments show that if you  structure (G-quadrauplex) could be a

don’t have NMEZ2 then the REST sup-  possible drug target once we
pressor cannot bind to the te-

1der-

-~ stood the mechanism of NME2 bind-
lomerase promoter and control the  ing to the promoter followed by the

production of telomerase,” says REST suppressor complex,” Dr.

Dhurjhoti Saha from 1GIB and one of ~ Chowdhury says. The involvement of -
¥ i _A_i"',.“ e

G

e i b it

nd Dr Shantanu Chowdhury worked with Dhurjothi Saha (ri

‘protein

Centre

5/ /.
ght) to discover

a DNA structural architecture al-

lowed the team to use small mo-
lecules that recognised the specific
- structure.

Since the amount of NME2 is low
in many metastatic cancerous cells,
the researchers used small molecules
that were able to function like NME2
by recognising and binding to the
DNA structure, “We screened 20 mo-
lecules and 11 were able to bring

down the telomerase level in
fibresarcoma cancer cells,” Dr.
Chowdhury says

Based on the initial lead from the
small molecules, trlxle researchers are
planning to synthesise new mo-

! lecﬁgi;:‘g optimise for drug-like char-
acteristics for therapeutic use. The
molecules v%)lgthen be tested on
animalg _ © Gl o M Y Tl B
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Aplant that makes cameo appearance

“when rain subsides-

K. S. SUDHI

Jant taxonomists have found

a new species of ‘

mycoheterotrophic plant in

the Idukki forests of Kerala.

The plant species makes a
cameo appearance after the heavy
spell of monsoon showers.

The species has been named as
Thismia sahyadrica and is the first
report from the mainland of India,
according to scientists.

A mycoheterotrophic plant is the
one that depends on mycorrhizal
fungus, with which it establishes a
symbiotic relationship, for carbon
and nutrient supply. The plants
resort to parasitism as they lack
chlorophyll and cannot produce

~ food on.its.own through

“photosynthesis.

It was during a floristic
exploration in the Idukki district of
Kerala, which falls under the ;
Anamalai phyto-geographical
region of Western Ghats, that the
scientists stumbled upon the
species. “It was found surviving in
the humus-rich soil of medium
elevation evergreen forests,” said P.
Sujanapal, a plant taxonomist of the
Kerala Forest Research Institute
(KFRI), Peechi, Thrissur. -

~ The exploration team, which
consisted of A.J. Robi of the
Department of Botany, Bishop
Abraham Memorial College,

Pathanamthitta, and KJ. Dantas and

Banipds

4
(R N o PR S e 0, Y O IR

Thismia sahyadrica found in Idukki -
. district. PHOTO: SPECIAL ARRANGEMENT

M. Sumod of the KFRI, counted 35

flowering individual plants within
one sq.km area of the forest. The.
researchers say that phylogenic

- studies related to the evolutionary
and phyto-geographical affinities of

the species with its cousins in other
parts of the world needs to be

carried out as its major distributitn
is found in the East Asian reglon ot
Asia and other continents.

Though the new specieshas
similarities to the Thismia rodwayl
of Australia and New Zealand in
general habit and flowers, it stands
out with its long stem, obconical
shape and colour of the perianth
tube. According to the researchers,
the newly described species is a
non-photosynthetic ephemeral,
which emerges briefly to flower and
fruit after a period of heavy showers
during the monsoon, especially in
the months of June and July.

“Observations on the

microhabitat and distribution

pattern indicated that the new taxon
is restricted to undisturbed and
morphologically highly unique,
humus-rich soil substratum under
the dense shade of evergreen forests
with associations of macro and
micro biota”.

- Little is known about its habitat,
distribution, reproductive biology
and lifecycle. A detailed ecological
evaluation is essential for

- understanding the structure and

associations of the plants with its
complex ecosystem, says Dr.
Sujanapal. :
. The plant has qualified to be
included in the Critically
Endangered category of the I
Red List Categories and Crifer
endangered flora and faun
say. :
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years earlier than was believed.
The greening of the land is a ve-

Iy important transition in the his-

tory of earth. Up until about 450

- The soil, nearly 410-m|II|on-years i
old, showed e tensnve rhlzo
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R. PRASAD

n integrated optical

system capable of de-

tecting and monitor-

ing algal (or phyto-

plankton)  blooms
both spatially-and temporally
in coastal and open ocean wa-
ters has been developed by a
team of researchers at the Indi-
an Institute of Technology
(IIT), Madras. Very soon, the
Hyderabad-based Indian Na-
tional Centre for Ocean Infor-
mation Services (INCOIS) will
begin using the optical system
for detecting and monitoring
algal blooms in ocean waters
surroundmg India. INCOIS is
currently in the process of
making the system
operational.

Phytoplankton are the base
of the aquatic food web, pro-
viding food and shelter for dif-
ferent organisms including
fish. Along with other parame-
ters, phytoplankton biomass
(algal blooms) tends to behave
as potential zones of fish ag-

gregation. So ldentlfymg such

algal blooms in real time using
satellite data will greatly bene-

fit the fishing community to

Zero in on femle fishing
5 lomnns.

‘:dlooﬂ;:;“ density
causa-
algal Bpea’és’fhat are com-

| monly S€enin" coastal and’
oceanic waters around Indi
| Particularlyinthe MS;’

0“1" WY Were pub-

n the Iouma]

NI

IIT Madras develops optical syste
detect andm()nitor algal b C

#0f~ Geophyswal Researcb

Oceans.

‘A few field- based tech-
niques are available for study-
ing algal blooms. But those
techniques are limited in time
and space besides beinglabour
intensive, tlme-consummg
and expensive, and hence they
cannot be used for monitoring
large water bodies. ISRO’s
Oceansat-2 satellite launched
in 2009 can cover larger areas
and provide global ocean col-
our observations,” says Prof.
Palanisamy Shanmugam, the
senior author of the paper
from the Department of Ocean
Engineering, IIT Madras.

The optical-detection sys-

tem developed by Prof. Shan-
mugam and his team uses the
ocean colour satellite data, in
‘situ measurements and under-
water light field data collected
from the field to provide algal
species-specific  information

required for their. momtormg :;

and assessment. :
Unlike the blooms that are
found on the surface of water:

bodies, observing and moni-
toring subsurface blooms is
particularly challenging. Con-
ventxonaltechmques fail when

it.comes to monitoring subsur-
face algal blooms. Though the

ly to detect blooms

the optical system is capable of
detecting and  classifying

hlooms present under water.

'We have not tested to what

depth the optical system can
be used, We are ning to
carry out this stu:f aoon,

tical-detection system was

- from near surface waters, Prof.
Shanmugam is confident that

-

AvGs 20k |

NASA’s MODIS-Aqua satellite captured on 18 February 2010
processed using a global algorithm developed
Prof. Shanmugam. Red, green and blue colour g dlents
depict very high algal bloom density, int 'ihte bloom
densrty and very Iow bloom den5|ty o

unique spectral features (in

the backscattering coefficients

caused by cases of le)ss:ﬂ photo-
nthetic organisms), fluores

% d chlorophyll signa-  in
ciated with the

cence
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IS¢ works to make a common \

K Faasap
Bacteria develop resistance
against a drug only when they are

exposed to it or when the drug is
misused. But now, a team of re-
searchers from India has found
whether and how drug resistance
can develop against a candidate
drug called Augmentin even be-
fore the drug is approved for
treating patients with drug-resist-
ant TB. Augmentin is currently

undergoing clinical trials in pa- °

tients with drug-resistant TB; it is
already being used for common
bacterial infections.

Besides deciphering the mech-
anism by which TB bacteria can
develop resistance against Aug-
mentin, the researchers have
found ways of overcoming this po-
tential resistance mechanism,
thereby making Augmentin a po-
tentially powerful drug to treat
both multidrug-resistant TB (MDR-
TB) and extensively drug-resistant
TB (XDR-TB).

The beta-lactam class of antibi-
otics such as penicillin, ampicillin
and amoxicillin is one of the most
widely used class of antibacterial

- drugs. Despite its ability to kill
several types of bacteria, the beta-
lactam antibiotics have never
been used against TB bacteria.
This is because TB bacteria are
naturally resistant to this class. TB
bacteria inherently produce an
enzyme called beta-lactamase
which breaks down beta-lactam
class of antibiotics (through hy-
drolysis) and makes the drug inef-

fective against TB disease.

Making of

- One of the strategies of getting
around using the beta-lactam
class'of antibiotics is developing
an ibitor  against  beta-

B O A R IRe Ry« P63 ¢ 3 S HR P S s s e B C VRCEBIS K DO 2

enzyme, Clavulanic

b

On a mission: Prashant Shukla (Left), Amit Singh and Saurabh Mishra used
integrated experimental technology and computer tools to understand
the mechanism by which resistance sets in. =speciAL ARRANGEMENT

acid is one such inhibitor, which
blocks the beta-lactamase en-
zyme. Augmentin, which is a com-
bination of a beta-lactam antibi-
otic " (amoxicillin) and
beta-lactamase inhibitor (clavu-
lanic acid), can thus be an effect-
ive drug against TB bacteria.,

“Till now no one knew the ex-
act mechanism of how the com-
bination of beta-lactam and beta-
lactamase inhibitor was killing TB
bacteria and how - resistance
against the combination can
emerge in future,” says Dr. Amit
Singh from the Centre for Infec-
tious Disease Research at the In-
dian Institute of Science (I1Sc),
Bengaluru, and the correspond-
ing author of the paper published
in the journal eLife. “Our study

- was able to provide insights into

how resistance against Augmentin
can emerge.”
The team
perimental teg
puter tools to understand the

ed integrated ex-

ology and com-

mechanism by which resistance
against Augmentin can set in.

Deciphering the mechanism
The first thing that the re-
searchers asked was how the TB
bacterium senses the presence of
the drug combination in and
around it. “We found the bac-

~ terium when exposed to this drug

combination changes its metabol-
ism and respiration, which led to
the production of sub-lethal
amount of reactive oxygen species
(ROS). The ROS acts as a danger
signal for the bacteria to mount a
defence mechanism against Aug-
mentin,” Dr. Singh explains.

The defence mechanism is
through a protein called WhiB4,
which is normally present in bac-
teria and is responsible for regu-
lating the production of beta-
lactamase enzyme. When the

. WhiB4 protein senses the ROS sig-

nal, it produces large amounts of
beta-lactamase enzyme in the TB

antibiotic more effective against TB

bacteria. “This could be opg*
method by which the bacteria cap
become resistant to Augmentin »
Dr. Singh says.

Besides = producing  beta-
lactamase enzyme, the WhiB4
protein also contrels the produc-
tion of an antioxidant molecule
called mycothiol. The main role of
mycothiol is to reduce the excess-
‘ive increase in ROS so that ROS
level is kept in balance; excessive
ROS can kill bacteria by damaging
proteins, DNA, and cell wall lip-
ids.

“The WhiB4 protein can detect
the ROS signal produced by anti-
biotics and direct the production
of both beta-lactamase and myco-
thiol, which work together and
contribute to bacterium’s ability
to resist augmentin,” says Saurabh
Mishra from the Centre for Infec-
tious Disease Research at IISc and
the first author of the paper.

Making Augmentin powerful
The researchers demonstrated
that it is possible to kill MDR-TB
and XDR-TB by simply changing
the levels of the regulator, WhiB4,
and/or increasing the ROS levels
inside the bacteria. “When we
knocked out mycothiol produc-
tion, the level of ROS increased in-
side the bacteria and ultimately
resulted in efficient killing of drug-
Tesistant TB bacteria,” he says.

There are certain antibiotics
(such as clofazimine) that work by
increasing the ROS levels inside
bacteria. The researchers are cur-
rently testing if using such antibi-
otics along with Augmentin can
efficiently kill drug-resistant TB
bacteria, Augmentin and clofazi-
mine antibiotics can together el-
evate the production of ROS. The
excessive ROS inside the bacteria
can then kil all forms of drug-res-
istant TB bacteria,

g e ——————e]

—

@ Scanned with OKEN Scanner



(¥ scanned with OKEN Scanner




R

(3 Scanned with OKEN Scanner




Scanned with OKEN Scanner




