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FROM BASIC! PSC BRILLIANCE

A gene for visual mating
choices in butterflies found

A particular gene plays a critical role in visual
preference for mate choice between closely
related Heliconius butterflies. The findings
provide insight into how visually guided
behaviours can be encoded within the genome.
Combining behavioural trials with genetic
mapping, gene expression, and population
genomic analyses, researchers found that H.
Melpomene and H. timareta have evolved the
same preference for red wing patterns. A single
gene was more highly expressed in H. cydno.
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A Gene for visual mating
choices in butterfflies found

e A particular gene plays a critical rolein
visual preference for mate choice
between closely related Heliconius
butterfflies.

e The findings provide insight into how
visually guided behaviours can be
encoded within the genome.

e Combining behavioural trials with
genetic mapping, gene expression, and
population genomic analyses,
researchers found that H. Melpomene
and H. timareta have evolved the same
preference for red wing patterns.

e Asingle gene was more highly expressed
in H. cydno.
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A model suggests Europa’s icy
crust is at least 20 km thick

Scientists have estimated the icy crust of Jupiter’s
moon Europa to be at least 20 km thick by
simulating the formation of its multi-ring impact
structures. The researchers modelled various
sizes of impacts on Europa, with different ice
shell thicknesses and thermal gradients. From
these simulations, they found that impacts
caused graben-like features to form only when
the ice shell was at least 20 km thick. The
findings could inform future space missions that
will investigate the habitability of Europa.
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ICE IN MOON

Scientists have estimated the icy crust of
Jupiter’s moon Europa to be at least 20 km
thick by simulating the formation of its multi-
ring impact structures.

The researchers modelled various sizes of
impacts on Europa, with different ice shell
thicknesses and thermal gradients.

From these simulations, they found that
impacts caused graben-like features to form
only when the ice shell was at least 20 km
thick.

The findings could inform future space
missions that will investigate the habitability
of Europa.
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Gel for resealing the nervous
system after neurosurgery

Scientists have engineered a tough, sticky
biomaterial that can reseal areas of the nervous
system opened during surgery involving the
brain and spinal cord, minimising the risk of a
dangerous surgical complication. Their material
avoids the need for standard sutures used in the
operating room and displayed promising
performance during tests involving rodents, pigs,
and human nervous system tissue. Current
approaches reseal the membrane with sutures.
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Gel for resealing the nervous
system after neurosurgery

e Scientists have engineered a tough, sticky
biomaterial that can reseal areas of the
nervous system opened during surgery
involving the brain and spinal cord,
minimising the risk of a dangerous surgical
complication.

Their material avoids the need for standard
sutures used in the operating room and
displayed promising performance during
tests involving rodents, pigs, and human
nervous system tissue.

Current approaches reseal the membrane
with sutures.
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Gel for resealing the nervous
system after neurosurgery

Scientists have engineered a tough, sticky
biomaterial that can reseal areas of the nervous
system opened during surgery involving the
brain and spinal cord, minimising the risk of a
dangerous surgical complication. Their material
avoids the need for standard sutures used in the
operating room and displayed promising
performance during tests involving rodents, pigs,
and human nervous system tissue. Current
approaches reseal the membrane with sutures.
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Role of Bacteriain

cancer

e Researchers have found that a specific
subtype of a microbe commonly found
in the mouth can travel to the gut and
grow within colorectal cancer tumours.
This microbe is also a culprit for driving
cancer progression and leads to poorer
patient outcomes after cancer
treatment.

The Findings could help improve
therapeutic approaches and early
screening methods for colorectal
cancer, which is the second most
common cause of cancer deaths in
adults .
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Al helps classity neem fruits based on azadirachtin content

The Hindu Bureau

Researchers at the School
of Biotechnology, Jawahar-
lal Mehru University, New
Delhi have developed an
Artificial Intelligence-
based tool to predict the le-
vel of metabolite content in
neem fruits as either low or
high based on images of
neem leaves and fruits.
The Al-based approach
makes the use of expensive
and cumbersome analyti-
cal equipment like high-
performance liquid chro-
matography (HPLC) redun-
dant. The classification of
fruits can be carried out in
the field even by untrained
people. The results have
been posted on a preprint
SEerver, preprmts are not
peer-reviewed.

The key metabolite of
neem fruits is azadirachtin,
which is used as a biopesti-
cide. However, azadirach-
tin content in the seed ker-
nel varies from one tree to
another. Since the fruits

with different concentra-
tions of azadirachtin are
mixed and bagged togeth-
er in the field, the final aza-
dirachtin content in each
sack becomes low. Cur-
rently, there is no easy tool
to evaluate the azadirach-
tin content level (high or
low) in neem fruits inex-
pensively. Therefore, only
a few fruits from each sack
with varying azadirachtin
content or from a single
batch of multiple sacks are
taken to determine the aza-
dirachtin content using
HPLC.

The team led by Dr. Bi-
nay Panda from JNU col-
lected 1,045 neem leaves
and fruits from trees across
India and imaged them
and also determined the
content of five metabolites
— azadirachtin, salannin,
deacetylsalannin, nimbin,
and nimbolide — from
neem fruits using HPLC.
Synthetic image augmenta-
tion while training using
the deep learning frame-

The Al-based approach makes analytical equipment like
high-performance liquid chromatography redundant. GETTY IMAGE

works ensured the suffi-
ciency of images, which
served the purpose during
training. “We used images
of leaves and fruits and
with the corresponding
HPLC-measured metabo-
lite values within different
deep learning-based fra-
meworks to test for accura-
cy,” says Dr. Panda. “Eighty
percent of the data com-
prised of images and their

The hindu analysis by
saurabh pandey sir

corresponding metabolite
values were first used for
training, followed by 10%
for model validation and
the remaining 10% for mo-
del testing.”

The sensitivity

The sensitivity of the Al
model to correctly deter-
mine and classify the fruits
into low or high metabolite
content was 83% and 82%

for low and high azadirach-
tin classes, respectively
when only the azadirach-
tin model was used. Using
the same model, the specif-
icity was 79% and 85% for
low and high azadirachtin
classes, respectively. “But
when all five metabolites
for the leaf and fruit imag-
es were considered, the
sensitivity in predicting
low and high classes was
boosted by about 9% and
6%, respectively. Using the
multi-analyte model, the
specificity was boosted to
100% for both low and
high classes,” Dr. Panda
says.

“Our model makes it
possible to use fruit and
leaf images alone to pred-
ict the azadirachtin con-
tent class in fruits without
having to use HPLC.”

Dr. Panda is not sure
what parameters in the im-
ages of leaves and fruits
were likely used by the mo-
del to determine the meta-
bolite content in the fruits

and classify them as either
high or low classes. “There
must be specific fruit and
leaf features that are go-
verned by metabolites,
which change depending
on the concentration of the
metabolites,” he says.

The researchers have
built an Android App
called Fruit-in-Sight using
the best predictive model.

“All that the fruit pickers
need to do is take a picture
of the leaf and fruit of a
neem tree, and the App
will instantly tell them
whether to pick or not pick
the fruits from the tree
based on its azadirachtin
content class prediction,”
Dr. Panda says.

“This will help empow-
er villagers to pick fruits
from suitable trees with
high azadirachtin content.”

He adds that the Appisa
simple  yet  powerful
enough tool to help boost
the efficiency of the neem
industry without any addi-
tional cost, time, or effort.
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ooad Al helps classify heem fruits
"""""""""""""""""""" based on azadirachtin
content

e Researchers at the School of
Biotechnology, Jawaharlal Nehru
University, New Delhi have developed
an Artificial Intelligence based tool to
predict the level of metabolite content
in neem fruits as either low or high
based on images of neem leaves and
fruits.

e The Al-based approach makes the use
of expensive and cumbersome
analytical equipment like
highperformance liquid
chromatography (HPLC) redundant.
The classification of fruits can be
carried out in the field even by
untrained people
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e The key metabolite of neem fruits is
azadirachtin, which is used as a
biopesticide.

e However, azadirachtin contentin the
seed kernel varies from one tree to
another.

e Since the fruits with different
concentrations of azadirachtin are
mixed and bagged together in the
field, the final azadirachtin content in
each sack becomes low.
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Anaemia prevalence in eight
States found to be overestimated

The overall prevalence of iron deficiency was just 184
women (277%), and elderdy women (136%k

R. Prasad

study A

eight States in

India  involvir

4,613 partic
pants that included adoles
cemts (G647 girls and 674
bays), adults {931 women
and 927 men) and elderly
(714 women and 720 men)
has found that prevalence
of anaemia has been over:
imated by previous sur
ys. While the NFHS sur-
me sured

\.||||II ary
blood, l'hL- latest mudti-in
stiutional  study  carried
out by a team led by Dr. An-
ura Kurpad from 5t. John's
Medical College, Bengalu
ru, used venous blood to
mw 1re e and
fron status through
ferritin

Capillary blood h\u.mu
globin will be an underesi
mate of the true value
the red blood cell count in
ther capillary blood will be
a lintle lower than venous
blood due w a phenome
non called plasma-skim-
mikng, Abso, thasue Tui

sample leading o dilution
: a reduction in

fobin val

The  study  found
that anaemia prevalence
was predominamly of the

of the entire sample w
mildly anaemic, M
were moderately and L&

WETe Severely anacm| As
expected, the overall pre-
valence of anaemia was

higher in women com-
pared with men. The |\r¢-
e Oof miod

i was
|‘||1_|1n| i wormen l:.-!.?,'..j
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The WHO

recommends that anaemda be
sed from venous blood and not

diag
capillary blood.

= Red blood cell count in the caps
Blood iz a listhe lower than venouws blood
llary

Tixsus fluid gats miboed with cap

compared with men (763
mia prey lmu WS

IJII:IJ
Was
respective 1

In comparison, the pre-
valence of anaemia was
much high 5 per e
used ca-
B0.8% lor
I'ur mlulu:

31.8%
As per :!u- [
lence of total

o (or womend
folbowed by Odisha (55%
overall; 63% for women).

Venous

HE

Th

ma (16.59% ov
for women), V¥
(19.5% owverall; 2§

lence 1 deficienc
the whole group
15.4% |I1n. ]m\lh.nu of

. for adoles-
lults, and el-
derly men, r
Even ..IlI'II.:II'II., anaemic wo-
men (42,6% with all grades
of anaemia), only about a
third was due 1o iron defi
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lood re
andamia pr

meen o “l
of anaemia), "rll:l
fifth had iron d
Only in the

cent girls di

relatively high an 45
major proportion of

ciated with ‘unknown
Causes’.

Even in the

e of As

women), Inon \!th.tl.'l'l\'}
was only 12.7% overall and
18.9% in wil In the
case of Tamil Nadu where

iciency was rather high at
22,8% overall and 38,2% in

it was highest among adolescent gids (31.5%) followed by adult
anaemic women, only about a third was due to iron deficiency

WINTET. Interestingly,
while Assam had the |
est prevalence of anacsmia
(69,8% overall) and Megha
laya had the least anaemia
prevalence at 121% ove
irom deficienc a driver
of anaemia was compara
ble and low in both States

Assam (IL3% overall)
and Meghalaya {12
erall). "Only one-fourth of
42% of women with anae
mia were due o iron defi
clency. Yet, everybady as

sumes that iron deficiency
is the main cause of ;
mia in India,” says Dr. Kur:
pad. “Though anaemia is
cawsed by multiple factors
including vitamin BI2 and
folate deficiency, and in
flammation, the focus has
primarily | en only on
rom defic

. Kurpad stresses that
policies to provide iron
supplementation for the
entire population of India
have 1o be reconsiderad,
particularly due to the dan-
pers of excess iron intake.
“It is mot ¥ 10 excrete
iron, and too much iron
{ve siress

can case ox
o all organs,”
“The focu
on reducin
which is bes
urally throy

inflammation,
feved na-
increased

CONSUML of fruits and
diversity in diet wo improve
the intake of all nutrients,”
e says,

“Due 1o climate cha
the protein, vitamin and
mineral content in cereals
is dropping.” he says. “It's
time we diversify from ce-
reals 1o millets which are
more  resilient.  Though
phytates in millets can re-
duce absorption, millets
contain higher amoums of
and ealeium leading to
ed net intake.”
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4 Capillary and venous

blood
Artery vs Vein vs Capillary

e Blood vessels are small tube-like structures
that transport blood inside your body.

e Arteries carry oxygenated blood away from
your heart. They have thick walls and a
muscular layer that keeps your blood
moving. The aorta is the largest artery in
your body

e Artery vs Vein. Arteries carry blood away
from the heart, and veins carry blood
towards the heart. With the exception of
pulmonary blood vessels, arteries carry
oxygenated blood and veins carry
deoxygenated blood. Arteries have thick
walls with muscle tissue. Veins have thinner
walls and use valves to keep your blood
flowing.
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https://www.webmd.com/heart/default.htm
https://www.webmd.com/heart/picture-of-the-aorta

—_—

arteriole

-"-r. ;

SN

@Capillary

inner layer

middle laye

= outer layer o
O Artery ® Vein

At any given moment, about 30% of the blood
in your systemic circulation will be found in the arteries,
5% in the capillaries and 65% in the vein.




e Artery vs Capillary. Arteries carry
blood from your heart to your organs.
Capillaries transport blood between
arteries and veins. Arteries are the
largest blood vessels with the
thickest walls, and capillaries are the
smallest.

What is a Vein?

e Veins carry deoxygenated blood
towards your heart and are often
located close to your skin. Veins don’t
have a muscular layer like arteries do,

so they rely on valves to keep your
blood moving

The hindu analysis by saurabh Qjﬂfgﬁ
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What is a Capillary?

e Capillaries connect your arteries to your
veins. Capillaries are the smallest type of
blood vessel. They can be as tiny as 5
micrometers, which is less than a third of
a hair's width.

e A capillary wallis only one cell in
thickness. The capillary wall is made of
endothelial cells and allows oxygen,
nutrients, and waste to pass to and from
tissue cells.

Venous Blood

1.Venous blood is deoxygenated blood that
flows from tiny capillary blood vessels within
the tissues into progressively larger veins to
the right side of the heart.

2.Venous blood is the specimen of choice for
most routine laboratory tests. The blood is
obtained by direct puncture to a vein,

The hindu analysis by saurabh Qjﬂfgﬁ
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Arterial Blood

e Deoxygenated blood is pumped from the
right side of the heart to the lungs, where
it takes up oxygen. The now oxygenated
blood is pumped through the left side of

the heart via arteries.

e The most common reason for the
collection of arterial blood is the
evaluation of arterial blood gases.

Capillary Blood

e Capillary blood is obtained from capillary

beds that consist of the smallest veins

(venules) and arteries (arterioles) of the

circulatory system.

e The venules and arterioles join together in
capillary beds, forming a mixture of venous

and arterial blood.

The hindu analysis by saurabh
pandey sir
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g Who may vote from home
in LS elections?

e The Election Commission has extended its ‘vote-
from-home’ facility to persons with disabilities
and senior citizens aged 85 and above for the
Lok Sabha elections.

e This move will allow more than 85 lakh senior
citizens and 88.4 lakh persons with disabilities
to cast their votes through postal ballots.

e Whois eligible?

o Efforts to make participation inclusive thus far
have been contained to the polling site, with a
focus on setting up ramps, separate queues,
wheelchairs and parking facilities.

e The postal ballot-home voting facility was
amended to include senior citizens and people
with disabilities; the benchmark disability
should be not less than 40% of the specified
disability as certified by the concerned
authority.

e “Generally the tendency has been that the
senior citizens want to participate in the
process and walk to the booth.

The hindu analysis by saurabh Qjﬂfgﬁ
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