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The Hindu Bureau
CHENNAI

Cyclone Ditwah began to
weaken on Sunday even as
it continued its slow north-
ward movement over the
Bay of Bengal, parallel to
the coast of northern Tamil
Nadu and Puducherry. Tor-
rential rain led to three
deaths, with two people
killed by collapsing walls in
Thanjavur and Thoothuku-
di districts and one person
electrocuted in
Mayiladuthurai.

Over 2,300 people were
in relief camps on Sunday
morning, T.N. Minister for
Revenue and Disaster Man-
agement K.K.S.S.R. Rama-
chandran said, adding that
230 huts have been dam-
aged and 56,000 hectares
of crops are under water.

The centre of the cy-
clonic  system stayed
around 80 km from the
coast as it moved at a speed
of just 5 kmph on Sunday
morning, weakening to a
deep depression by Sun-
day night, according to the
Regional  Meteorological
Centre. It was expected to
come within 30 km of the
coastline by midnight.

Light rain likely

Light to moderate rain is
likely at isolated places ov-
er T.N. and Puducherry-Ka-
raikal on Monday, with
thunderstorms and lightn-
ing at a few places. Heavy
rain is likely at isolated
places in Tiruvallur dis-
trict. Gale winds are likely

St

Broken remains: A man standing amid the debris of his collapsed house in T.N. SPECIAL ARRANGEMENT

Cyclone Ditwah weakens;
torrential rain claims three
lives, damages crops in T.N.

334 dead, over
300 missing
in Sri Lanka

COLOMBO

At least 334 people have died
and 370 remain missing as Sri
Lanka reels from the impact of
Cyclone Ditwah. Huge number
of fatalities were reported from
Badulla, Kandy, Nuwara Eliya,
and Matale districts, home

to some of the most
economically marginalised
communities. » PAGE 14

to decrease gradually, with
speeds of 45-55 kmph,
gusting to 65 kmph, by
Monday morning. Sea con-
ditions are likely to im-
prove gradually.
Addressing a press con-
ference in the State Emer-
gency Operations Centre,
Mr. Ramachandran said
that due to the heavy rain,
crops in about 56,000 hec-
tares in various districts
are under water. Crops
have been affected in
about 24,000 hectares in
Nagapattinam district, ov-
er 15,000 hectares in Tiru-
varur district and about
8,000 hectares in Mayila-
duthurai district, he said.
Once the water recedes,
officials will calculate the
actual damage and Chief
Minister M.K. Stalin will
decide on announcing
compensation for the dam-
ages incurred by farmers,
the Minister said. In res-
ponse to a query, he said

& i)

compensation could be
granted only if the loss of
crops was over 33%.

The Air Force moved
about 300 National Disas-
ter Response Force (NDRF)
personnel from Maharash-
tra and Gujarat to Chennai.
In a social media post, Mr.
Stalin said: “An IAF C-17
has airlifted NDRF teams
and equipment from Pune
and Vadodara to Chennai,
enabling rapid deployment
of over 300 NDRF person-
nel and around 35 tonnes
of essential gear.” With the
arrival of 10 additional
teams, 38 teams are now
ready across Tamil Nadu
and will be deployed to
areas on the basis of their
need, Mr. Ramachandran
said.

About 230 huts have
been damaged due to the
rain, he added. As of Sun-
day morning, over 2,300
people have been accom-
modated in a total of 38 re-
lief camps in nine districts
of Tamil Nadu - 10 camps
in Nagapattinam district,
nine in Pudukkottai, seven
in Villupuram, four in Tiru-
varur, two each in Mayila-
duthurai, Ramanathapu-
ram, and Thanjavur, and
one each in Chengalpattu
and Ranipet.

The State government is
coordinating with other go-
vernment agencies to en-
sure the safe return of peo-
ple from the State who are
stranded in Sri Lanka, the
Minister said. They are ex-
pected to reach on Sunday,
he added.
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IR FI Id TP, UG TP T8N <a1d H Fcd T, ForG g1 &bt T1fa 45-55 fbw/ger (65 fare/gen
d% HH B TS|

o QATTAM: ST &1 & gob! I TeaH awi, favaceR fora & S{erT-3a R IR YR o |
2. 4G YU
. i gargd:
o TR FRA ¥ & Al 31 Hid (@SR, YYFe)
o U foeldl & Fedh & HRUT (TARIAGYRTS) |

. 230 FUfSTT &R B TS 3R 2,300+ T b1 9 Forall & 38 g RIFRY & wmiaRd &= fea
|

e e 8 T ot 1 T ST e e e e P 19
1 IR HT B! ST 8
3. PN JHa™
. 56,000 BRI B STAHY &I TS|
o AARTUFETH: ~24,000 T
o fa¥aER: ~15,000 FHWR
o TARIATGYRTS: ~8,000 TR

. T HH BH 3R >33% &ifd &1 T @S S] & 3UR) 811 & 91 ol 3ATaS P 1Yol Bt
STE |

4. TSR B lafehar R TH-Ig
o R IRGHAT & H-17 TIHH & A1em I HERTY SR TR Y TSISHRUB B doll Y o=t |
o 10 3R A & FS1 & Y, TISISHRUE DI 38 EH AffaIg # o-1d g |
. S WHR) TR S TeaNT Y ed R 1 sirirer faar |
. OH @ fRUR & SR et & ta YRG! o1 RIS aToht & e 99 E fear mangl
5. g fAfgard

. SAaTg SAH: AR Tshardl d H fia aul &1 gersi & Sedl Sghi Sadrg uRad—=iad &
IGd UHTd BT g1 et 3
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. gHard e ® o) TR-IR TS 81 Aolgd Thard-adid AN &1 Al BT Ydbd odl 6,
W IS YTt affrerg Hl

. 3MTUST IURGT: URIYE Idrat 3R @Rd arHec! 3 S5t T | gdTed! & U=l & oA forar, o
GRIFTA &l T GUR gl

A

IhATd feddl, doit F HHGR §H & daslg, dH-Tg & deid fal &1 WRa-Tdd R ST HaSal $I
SR HR 7| MY g, T INBR, TISISRUE 3R g 1 B FH-ad Uldfehar YR &1 Tolgd 3TIa]
Tee JUTTelt 1 <=l 31 giiegsl & e # 97 e Sdarg uiadH, Irior gl g 8k IRINTd
JaTEl & Ufaese B ¥Wifdhd Bl § - T SR-0 3R 3TUel ¥ H&fid &y Walsl & ol UqE fava|

UPSC Prelims Practice Question

UY: HRJ H S0 Hicaed Ihddi o da¢ H HAIRId HY |R [daR HIfTg:
1. SITE Pt WISt | IhaTd SMHAR TR ITR-UYH B 3R 9gd & 3R ARR YR & Ydf de P THIfdd Hd

gl
2. Uh Tehald Bl "TER fade” & U H giifepd fbar Sff epall ¢ afe 39! gaT B 7Y 60 fHH ufer 5 @
%4 8 STl g

3. AP UG UfATehaT I (TS IRUB) & T5d Bud Ihur Faaen aHt e Sl ¢ o9 wad a1 &fd
33% T 3w B Sireht ol

SWRITT & & B I HYF et 22
A. Had 1 3R 2
B. a2 3R 3

C.Pad 1 3R 3
D.1,2 3R 3
3R: )

UPSC Mains Practice Question

H: TS SR dshdld Ut STaarg-URd ided o
gIeT & IaTgRUN o 1Y (IR0l DX | (150 Xeq)

Y1 & HRU 3T JH I Ugdld g | Ishdld fedarg afgd
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SR SHICYE 3 AU U STAUHE (IIMAD) 3R UIgaRH BI3STH 1t ST (PFI) §RT SR
"3(ARATHT EfSaret SHUhe WER: UMYaRM WoieRM HIR ey U8 o 2021-2051" 2five arell te T3
O & 2051 9% YRA & &1 TIE 419 &3 A&ET 3R S 3R FPIeR g 998 (€ T8 T) St SAETd!
o ATl g T SITAM AT T 5 | I8 SHNiReAD!, 1 fAd, s 2Rid USRI & ], STerarg Ny
3R YOFfa® Ag@ & ey & guiwasdt & forg urifes g |

The Hindu Bureau
THIRUVANANTHAPURAM

The populations of India’s
island territories, Lakshad-
weep Islands and the An-
daman and Nicobar Is-
lands, are projected to
increase by 9.68% and
5.73% by 2051, according to
a new national-level report
recently released by the In-
ternational Institute of Mi-
gration and Development
(IIMAD) and the Popula-

tion Foundation of India
(PFI).
The population of

Lakshadweep, a string of
islands in the Arabian sea,
is projected to go up from
67,642 in 2016 to 74,194 in
2051.

Likewise, the popula-
tion of Andaman and Nico-

bar Islands in the Bay of
Bengal is projected to rise
from 3,98,310 to 4,21,135
during the same period,
according to the report
‘Unravelling India’s demo-
graphic future: population
projections for States and
Union Territories
202120512

S. Irudaya Rajan, chair
of the Kerala-based IIMAD
was the principal investiga-
tor for the report and J.
Retnakumar, the co-princi-
pal investigator.

Different approach

The report, which pro-
vides a national perspec-
tive as well as State and Un-
ion Territory (UT)-wise
projections, has used a dif-
ferent approach for mak-
ing projections for the

Demographic drift

India's major island groups may see increase in population, says
report which used a distinct approach to map smaller regions

4,50,000 |

20000 | [ w2051 (')r
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Lakshadweep
Islands

M 2016 C. 'y 4

-

Andaman and
Nicobar Islands

smaller States and Union
Territories.

“The decadal growth
rates of population in most
of the smaller States and
the Union Territories are
erratic and no clear trend
in the growth rates is dis-
cernible.

Moreover, the Sample

SOURCE: lIMAD, PFI

Registration System (SRS)
does not consistently pro-
vide the essential demo-
graphic inputs needed for
population projections for
these territories,” the re-
port notes.

Due to this limitation,
the report employs mathe-
matical methods — specifi-

Population in A&N, Lakshadweep set to rise: report

cally curve fitting using lo-
gistic methods — to project
their populations.

Gender-wise projections
show that the male popula-
tion would increase from
34,716 in 2016 to 37,785 in
2051 and the female popu-
lation from 32,926 to
36,319 in Lakshadweep.

In the case of Andaman
and Nicobar Islands, the
male population is project-
ed to go up from 2,13,467
in 2016 to 2,26,139 in 2051
and female population
from 1,84,843 to 1,94,996.

For arriving at the pro-
jections, the report drew
on demographic datasets
including the Census, SRS,
National Family Health
Survey, Civil Registration
System and the National
Sample Survey.

g7 faxayor
1. SIS AT

. Wegy

o 2016 SHYMAL: 67,642

o 2051 SFIHI SHIRST: 74,194
o TdBM: 9.68%
. 3isHM IR FPER v HE

o 2016 59T 3,98,310

o 2051 S{IHTHT SIS 4,21,135
o fd®T: 5.73%
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2. fefr-ar e
&g

. T3W: 34,716 — 37,785

. Hfgdr 32,926 — 36,319
3T 3R FAHlaR

. T3 2,13,467 — 2,26,139

« TS 1,84,843 — 1,94,996

Hedd:
Tqferd foiT SrguTd P T YfH URTT Isal Bt gaT § SUeidhd THH W 3R JTHTSTe GRUmH 6l
SR AT 5|

3. PRIy 3R gfaar
RoTE # B Il SR S 2R weRit & fore Ua ore 2f¥amion srueman T §:
. ST GBI fabrd )
AT USihRuT YUl (THSRTY) T SRETd SHHIRADII Sl
. BICI IAETE BT SHTHR URURS Haruvr fafrdi &1 srfdyg-ia s-rdr g
3T, 31T BT IUUNT B &:
. TIfordt @ fsfe,
AT & forg Aifoie s faer™ & alid
4. UG SeT |id
feitad gAY 37 & AT, SITAMT &1 3 STRIT BT YA HRds ST I

o S[IUMAT

e AT USIDhRUT YUMTe! (THIMRTH)

. TTY URGR WA Y&/Ul (TTUHTLH)
o ARG TS0l YUMTel (H1RTH)

o PTG AT FA&l (TTTHTY)
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5. SqTqeh fAfgard
% | TRRATA® SR Saaryg w4l fiard
3T 3R SR 3R Aegd o giU &;
. TR B 2R A AH
. TE P TR H gig, I Herd 3R Ihdldl & Ui i Jdgsid
Tgl e foh ANl S gl it gama Serdl 6:

o O HIIYT
. Uard gTiRiRUfdt o
. SURIE UdeT
. i | & ¥ TedeRu
b. THR® Ag
3! glu Tg I0HIfde ® 0 ¥ Tg@yf §;
. Q&Y UfEH TR SR fEE HEEIR & Rt o7 & B9 Ryd ©

. 3SHM 3R FHIIR Addd] STasHEHET B UMD TR UeH &Rl 8, S HRd &1 THa! GRET
& foTe Hg@yul §

SferT SIHwReT Ugirl B S8 1Y Uebidhd [T ST AT
. & gHaE

o 3{TUGT UdYq

. Fad [qBrd gl
1. A 3R T faavor
BT S Re H gfg & fore onft ot srawasdr &
. SER Prdefact ([@rg/HHg)
. WY YT [TER
S S CGRIGE R
. & SR AR & 3fawR
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AT

T 3R S 3R FPIeR €U Tg § g Saen gfg Amel 8, dfe uikfRufies R,
HfIE AISHT R SRS I & o Agayuf 81 Ruid ot srivumed 31 &=t & seaifersa
SIIH & AT IR TehT=T STerd & | gHiet SHGaR| & oy, I8 3id Ueh Igaimar o T el e HRdl
g O SiReAsD], Tafarur, I R SR faHr Ao &l Sisdl 3 - Sieg A 3R Ml & fog at
Agayuf fawg |

UPSC Prelims Practice Question

UY : &G 3R SSHM 3R MPIaR §U JHg & fo1T gTel 81 H SEBAT 3gHM H WlviRed Bd [hicT bl
SUAIT 31 1 B | 39 Uil BT STANT G 0 ¥ o T o7 aifoh:

a. 31 G101 &1 Yol &R HRd & o $HH 3|

b. 3 g4I & AU R SEREAT Sl Aafiid § SR SRS ST 3¥Td 3|
c. 31 10} & U ST0T & Sfihe YR WRBR gRI U g} fhT SI1d § |
d. 39 €I &I SFiRe gfg e B

31X b)

UPSC Mains Practice Question

WY : HRd & g1 &3 § AT SN gl Ao 3R URiifd® RRGT & g Ue ddferd DI oI

ARG H Al IR YD STelcl] %I Ud-Tl (150 sq)
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BT 81 7 U O . TSGR & FAIRid aid SU=amd A R R § faaR &=ar g, forad g uar avman
T 8 Y U peiew IR g Tifid wRuRreit & e S B SR &4 & T BT &
Ui RIFT ST ITANT Il 3-fARY FY Y AR HR | ITURN Peied Sihid & [AbRid diedmd sk
fEgeart Wi | SHTaTS Tepfd R faudid SR R fewgoft 3 &1 U H1eqd &9 o ]

An exchange of ideas between Carnatic and Hindustani music

cincts of the Nageswaran
Temple, known as Kudan-
thai Keezhkottam, in Kum-
bakonam in Thanjavur dis-
trict. Sung in praise by the
Saivite saints, the temple,
together with the manda-
pam designed like a cha-
riot, stands testimony to
the creative zenith of the
early Cholas. For lovers of
books and music, however,
the temple is inseparable
from T. Janakiraman’s Ta-
mil novel Mogamul (thorn
of desire) and the soul-stir-
ring music of the Hindusta-
ni  performers from
Maharashtra.
Janakiraman seems to
have chosen the setting
with a clear intention. The
musicians first appear at
the Kumbeshwaran Tem-
ple, then at the house of

Gional wpsin

Setting the stage: Cover of the novel Mogamul by T. Janakiraman;
and the Nageswaran Temple. SPECIAL ARRANGEMENT, R. VENGADESH

Ranganna, the guru of Ba-
bu, the protagonist, and la-
ter hold a full-fledged con-
cert at the Nageswaran
Temple. The temple’s at-
mosphere is perfectly suit-
ed to their performance.
Even today, there is little
change in the setting.

Highlighting contrast
“A commentary on the dif-
ference between idealistic

Carnatic music and what
was prevalent in concert
halls underlines the novel
throughout. Janakiraman
suggests that the soul of
the music, embodied by
Ranganna - a character
modelled on Umayalpu-
ram Swaminatha Iyer — is
being lost, and singers no
longer focus on the voice.
Conventionally, too, there
is an opinion that Carnatic

When Babu first listens
to the Hindustani musi-
cians at Ranganna’s house,
he marvels at the sheer
weight of the voice: “Cana
human voice carry such
weight? What strength
there is! The effortless con-
trol of breath unsettled Ba-
bu. How does the entire
voice rise to the higher
notes? His body trembled
as the singer stayed in the
mandhra for four minutes,
then gradually reached the
mel shadjam and sustained
the note with long karvais.
It gave Babu goosebumps,
and his eyes were filled
with tears,” writes
Janakiraman.

“In the Kumbeshwaran
Temple, devotees mistook
them for beggars and
tossed a few coins. They

Janakiraman creates yet
another scene to drive
home his point: the entry
of Palur Ramu, a disciple of
Ranganna, who now re-
sides in Chennai. Draped
in a khadi dhoti and pan-
chakacham (dhoti tradi-
tionally draped with five
pleats), he flaunts his pa-
triotism merely borrowed
from politicians and me-
diapersons.

The arrogant smile on
Babu’s lips fades when the
Hindustani musician, at
Ranganna’s request, holds
the mandra panchamam
and then lowers his voice
further to the mandra
shadjam, revealing the del-
icate contours of the raga.

When Babu remarks
that the Hindustani singers
were fortunate, Ranganna

B. Kolappan musicians do not pay deposited all of it in the makes it clear it was hard
CHENNAI enough attention to voice  temple hundi,” Ranganna work and practice that
culture,” says Lalitharam, tells Babu. contributed to the sweet-
An overwhelming silence historian  of  Carnatic ness of their voices.
prevails in the inner pre- music. Driving home the point Later, Babu brings them

to the house of Yamuna,
the heroine of the novel, as
she can converse with
them in Marathi and obtain
more details of their origin
and music. Subsequently,
he arranges a performance
at the Nageswaran Temple,
which remains empty and
resembles a “poor man’s
wedding ceremony”. The
sound of the tambura
echoes across the granite
pillars.

The senior musician
aligns himself with the
sruthi and begins to sing.
Yamuna and her mother
Parvathi stand near a pil-
lar. After they finish sing-
ing, Babu approaches her.

“My heart aches. How is
he able to sing like this? I
feel I am going mad,” says
Yamuna.

g fig ofix fazawor
1. Giepfa® AFET: FHUBIM MR ARYRA dfeR

. ANRA TR, RS A1 B1d & SR ST T o, S argHSad g8 YA ST B

. PCIUE PIVPHISH & 10 J ST ST &, T8 2 Tdl gRT AT STl g |

e YYD IRE S HSUH Ad RIUT HIdT T UfafAfered B g

2. ghTe 3R wiftd &1 udteare
&, TFHRAT STHGHDHR Td B! HEIT STHIV & =0 H SUANT R &
. VIS R TS 9191 AT HERTY & (g WiiaeRl ¥ gidi g
o 3D T I AR Ul R U1 o ST § - U8 PR HieR #, iR ¥ & WK, 3R 3id
H TR HiR A
TcieTEd 3 A RS Ufkad- 19 3R I IR IWiid & Sgd HIaATES 3R TeATfard THId &1 GRId ¢ |
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3. Prifed aH fEgearil: Aed fewft
AP R AferaR™™ 7 Ale {5 b STHeRAT A=A B3 & i HeH &1 STINT Hd ©;
o SHIGRIATE] FAled T &1 G|
o SIS RGP DI T H TR TS W AP &M dHigd B dTd HATBR|
9% faudta, gt e ad €
. 3AMES H TERS 3R "Ior"
. 9, RO e (@as)

. P IR R HeRd (FHexr wir)

4. T 4= fawg & =9 # Smarer Sxpid
YT TR-9R R &aT &:
. R To® &1 Hex1 UaH &l Udh e 3R Jgoldl I Ad o ddb faedR &4 &I &HdT ]
. YD UGS URAfhaT - I TS 81 9 & 3R MY - Th URSHd 3Marsl &I SHTeanars Ufad &1
T o B
. T (QSHATARY WA 3R $ Hisd) 9d1d § [ 39 de &I HeRd Hal Hedd & HRUT 8Kl 6,
UG & SR 61|

g THSTCH Hrlcd HATHRI B Th Y& ATAa-T a9 Sl 8, S age o faaR T, TR UfRrefor o Sua
ERESEI

5. AT -Hipad fewoft
SIS RE = Fclg! YD Bt it e Dt
. Jd3E Y IAAS I HADR o UeR I HI Ut 30 e # g3 §, o YW 3R SaHaTSl & SIRY
Gl ARG BT UeE Fedl g
. T8 3 a1d fEgE! FATHRI B SHMER HareTddl & IrY doit J fudid g
HTHT:
U YA T §9TH UeRHIHS Uga TR fewuft #Rdr § - YR gigias yaad & e i favg|

6. TRHIHY: FIfid B YaATHS ufaea
e HIYS T WA S8 H ST & S "TRIS e &1 2rel S fean g
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C. Priice TTid H g Tifia &t qormn & 3ifdes I B
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3W: a)

UPSC Mains Practice Question
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U&7 7 3R It Tiid Sificafa ol ¥ PR Sl 82 (250 Teg)
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~Hypoxia rewires membrane lipids, drives

q@1 fazayor

pancreatic cells to move: IIT-Bombay study

Pancreatic cancer thrives in low oxygen conditions; hypoxia promotes rapid cell division and modifies the lipids present in cancer cells’ plasma membrane, which affects how

Rohini Subrahmanyam

ancreatic cancers are
aggressive and deadly, with
high rates of metastasis and
poor prognosis. The tumour
environment is also hypoxic: the cells
rapidly divide and thrive in very low
oxygen conditions.

Now, IIT-Bombay researchers have
shown that the hypoxi:

the cell
By affecting the cells’ plasma membrane
lipids, hypoxic conditions can help the
cells migrate more.

“The membrane is not just something
that is covering the cell and keeping
everything that should be inside, inside,
and everything that should be outside,
outside,” said BITS Pilani biophys
Sudxpm Maiti, who wasn't involved in the
work. “Itis also the cell's window to the
oul.slde world.”

Stiff yet malleable

In two studies published in 2023 and
2025, 1IT-Bombay chemist Shobhna
Kapoor and her colleagues showed that
hypoxia can modify the kinds of lipi
present in the cancer cells’ plasma
membrane, thus affecting how easily the
cells are able to fluidise and move around.
In the 2023 Biochimica et Bioph
paper, they reported that hypox
the cells of the PANC-1 pancreat
cell line to migrate more. This happened
because hypoxia was able to modulate the
lipid ratios in the cells: lipids that promote
membrane stiffening were pushe

towards the cytoplasm and inner
organelles. They also observed that the
cells had less cortical stiffness, meaning
the layer of skeleton just below the
membrane allowed for more fluidity.

In the Journal of Membrane Biology
study published in August, the
researchers studied a different cell line
called CAPAN-2. In contrast, researchers
found that this pancreatic cancer cell line
had higher cortical stiffness in response to
hypoxia. But it still maintained its
malleable nature by adding more
membrane components to its plasma
membrane. Even the lipidome
modifications were different in this case,
with some lipids that promote membrane
stiffening making their way to the plasma
membrane. But the scientists believe that
this is a local stiffening effect and doesn’t
affect the overall membrane properties.

Even though hypoxia affected cell
stiffness dif in the two pancreati

Micrograph of pancreatic ductal adenocarcinoma, a common type ai pancreatic cancer. KGH (CCBYSA

migration in pancreatic cancer cells and
modulating them could potentially help
mitigate the tumour from metastasising.

In for a surprise

When Dr. Kapoor and her student initially
realised that hypoxia caused the PANC-1
cells to migrate faster, they decided to
check how the membrane’s biophysical
properties - like how ordered, fluid or
bendy the membrane was - were
changing. But they were in for a surprise
when they found that some broad
properties of the membrane didn’t
change dramatically.

“Then we decided let us then not look
at ensemble properties of the memln ane,
maybe let us look at the composition of
the membrane,” Dr. Kapoor said. “And
then we realised that actually, the hy
is changing the lipidome of the cell.”

They found that even though the cell
seemed to be increasing its amounts of
membrane-stiffening lipids, like lipids
with long fatty-acid chains or saturated
bonds, the lipids in the plasma membrane
didn’t change as much.

“There is a feedback loop that is going
on which helps the membrane to
maintain homeostasis so that the
membrane properties remain the same,”
said Dr. Kapoor. “The changes that the
hypoxia brings about in the lipid levels,
rhey get compensated in |memal

cancer cell lines they studied, the cells
still modified their own membrane in a
way that their migration increased when
oxygen was low. Together, the studies
could open new pathways that could both
contribute to and prevent excessive cell

ee

Lipid molecules are like tadpoles: it's
alittle head and a little tail and the
whole thing is probably two
nanometers long. Solid-state NMR

can look at this little tail and see how
dynamic it is

DR. SUDIPTA MAITI
BITS PILANI

amalleable membrane that helped it
migrate, the researchers speculated.

‘Like tadpoles’
The story is slightly different for CAPAN-2.
Hypoxia still helped the cells migrate
more, but their cortical stiffness was
higher in hypoxic conditions. But other
experiments revealed that the cell was
trafficking more membrane material to
the plasma membrane, to counteract this
stiffness and likely maintain its migratory
behaviour.

The researchers also found an increase
in saturated lipids in the plasma
membrane, suggesting that the cell may
also be trying to locally enhance the
membrane stiffness.

“There seems to be some diversity
from one cell t) pe to anmher‘ \ud

aleem, a

like the nucleus, c ia
and endoplasmic reticulum.”

They also found that the PANC-1 cells
had less cortical stiffness because of low
actin volume. With low stiffness and any
membrane-stiffening lipids being
trafficked inwards, the cell could maintain

1. HIR | greUFaar =Y AT I@dr @
. SR & SR doll ¥ F6d § A HH ATRISH &5 — Iad BI 3MMYfd HH gl 5
TRUIRTAT 3MTHIR R foTR &l &:

aSht § ST Ay

National Institute of Science Educat

and Research, Bhubaneshwar. “[Some]
changes are sensed by the cells, and they
try to re-equilibrate so as to counter the

magnetic resonance (NMR) — a technique
that uses magnetic fields to look at the
atomic level structure and dynamics of
solid molecules — could probe deeper
into the plasma membrane and figure out
how exactly hypoxia could be changing its
properties.

“Lipid molecules are like tadpoles: it's
alittle head and a little tail and the whole
thing is probably two nanometers long.
Solid-state NMR can look at this little tail
and see how dynamic it is,” he explained.

“It [can be] fluctuating madly or pretty
stable because the lipids are packed,
[which] translates into mechanical
property — how stiff something is, how
loose something is. It'll be nice to show
quantitatively, using solid-state NMR, how

hypoxia leads to change in this membrane
order.”

Effects on other cancers

Both Dr. Kapoor and Dr. Saleem said that
going forward, one must also explore how
hypoxia affects other cancers.

“Each of these cancerous cell types has
their own niche and microenvironments,”
Dr. Saleem said. “It would be interesting
how hypoxia and the differences in those
microenvironments could come into play
to drive the migration.”

mall biochemical reaction [causi
hypoxia] can induce a larger physical
manipulation of the cell membrane,
[helping] the cells migrate faster,” Dr.
Saleem added. “This could also open up
venues for exploring membrane targeted
anti-cancer therapeutics.”

(Rohini Subrahmanyam is a freelance
Jjournalist in Bengaluru.
‘roh.subb@gmail.com)

easily they move around; the research could open pathways to preventing excessive migration of pancreatic cancer cells and mitigating metastasis of the tumour

THE GIST

Pancreatic cancers are
aggressive and deadly, with
high rates of metastasis and
poor prognosis. The tumour
environment is hypoxic.
IIT-Bombay researchers have
now shown that the hypoxic
environment enhances
metastatic behaviour in these
cancer cells

v

Researchers found that even
though the cell seemed to be
increasing its amounts of
membrane-stiffening lipids,
the quantity in the plasma
membrane didn't change as
much. A feedback loop helps
the membrane maintain
homeostasis so its properties
remain the same

v

The findings on the impact of
hypoxia on cell membranes
are crucial to the study of
other cancerous cell types,
which have their own
microenvironments. This holds
out the possibility of
developing anti-cancer
therapeutics that target the
membrane
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o IaTEy Ry
o TelEs IAhHDB

U G dT Il ¢ b greuifraar SifeT et fafs o f Tifaa wvdr 8, Id argd=E & yuifad
BT 8, S AR & U 3iawuss 3|

2. FIMMSLI-TI g & g fsp
&I Tl (2023 3R 2025) A Gl SRR & H¥R U AR (PANC-1 3R CAPAN-2) & S d B
A. PANC-1 DITRTSTY (ST 1, 2023)
. TRUIGH — JaH ¥ 3fG g5
. TRUIGHAr 4 SR & iR [Afte & 3rurd & 9qd fear:
o free-waR fofUe o wireH e (3iidfes 3T &t 31R) W g o Sl 7T |
. ORum:
o TATSHT fareett il aRa IR Tl ol T, foras i & werar fire |
o Ufded THYT HH G & HRU Blchd SR HH 8l T |

. W&IFI'W:
HH HORAT + I e dadl — SRUIGTd & dgd doil ¥ Udg |

B. CAPAN-2 SIfRI®TY (3T 2, 2025)
. BISUIaT & dgd Uarg Yt 9¢ T, Qfch U 31T dF o ATeaH I
. T, TSI BT HRUT G3T:
o I PIchd HSRAT (PANC-1 & faudiay |

o &fayfd & & g, ST A THA S I&d gU, WToHT fareat | Sifee farect gl &l
Yohef T |

o B & fAIfUE wireHT fEedt! ¥ RIFR ¥ ¥ 96 T, i 90 Tif=iterar o gyifad feu
fomm

TeHT:
S-S HIR HAT- 3T Wi I U] BT STIART B €, AfbT SISURIAT TAR U B
d¢ral a1 g
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3. freelt =Y wmam vt B
ST fareet! 9 Fad U YRETHD ST § e 39 YHR B Bl 6
. TS Fifde Mame (@SRdl/S I A B yHIfad S 6)
IR & IIATaRU b 1Y Teh YR $cxhy
B fafere fawm & for e e
YT | YT I &:
. TRURME Blsd® qu & Aregd I ffieia @d forftrs T &) g7 Ui &Ra 8|
. UGl P b 3R HOR fifts 9¢ o1d 5, A PIRIB freett SRR $I §H1¢ 7@+ & iy 35
A B gAfdaRd FHelt § |
o T8 BISA-CYT HIR HIRABIS B =N I8 DI STAR <al &, HeRe RN H Igral Hdl g |
4. PP IuHUT 3R Hfawy &} fazmy
IR RN SH®T STUNT A ST g1 &d 8

fafres sRfteg & enuifds-TR & uRad-! &t A19 & fou iftrs-Re TITHSR | I8 gIuifeyal &
dgd f3reelt B HERAT IT TR B et U J AT JhdT 5|

Meupal g8+t yara 3a &
o T HIR W TR & YHTT FT T, ifeh [AfT SR ASHITaRRAC SHTT-31aT Ufdfoharg
3 gohd B
. TRrcett-aféra TR IR fawRid dxAr of 39 fafs- s sread &1 S1fdd &R gl g
Ty

TS IMEAT-TIE & ATl ¥ Udl Iadl ¢ [ HY SZUIRIT, U= & SR $I T ARy faiwa, Bt
It & ik T Ssdl 8 3R HIR DIRABISH BT &b 3MhTHS TU F RIFART B H J&H S9! g
T 93 I UHRI & g 7 8Id ©, IR0 - 91 §3 AeRefed &HdT - T I8! ¢ | T8 MY HIR g
O & IR & AR T DI T8 BT § 3R AeRAT P AT B3 T1 Ap P Ie=T I Brech-aféra
SUIR! & foIE 7T IR Wi g1 o o grgaifoRm-ganferd fafie Aregee™ & 3 HaR H Wiol Sl

g, U8 AfaTId 3if-phlarol § Ueh Hedqu! SHT &+ Tohdl 8 |

UPSC Mains Practice Question

Uy : f3recll SRNfthforey 3R fafteiffed O woifd yidsr & HIR-Jedt ITART T
RO ST TR & BTel & TARTIHD H1&d| & 1 I&eRUI G | (150 Teq)

I IRTETH B Ihdl 87?
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India needs research pipelines

ndia will not meet its

growth ambitions on public

grants alone. The countries

that turned science into
industry did one thing well: they
matched firm outlays to campus
strengths and kept that link steady
for years. The policy question is
clear. How do we move private
research outlays from episodic
Corporate Social Responsibility to
a predictable pipeline that buys
lab time, funds doctoral cohorts,
and books pilot lines?

Global benchmarks
Leading tech firms run innovation
budgets at industrial scale. In
2024, Meta’s research outlay
reached about $44 billion, near a
third of revenue. Alphabet,
Amazon, Apple, IBM, and
Microsoft also reported
multibillion-dollar programmes. In
the U.S., enterprises booked
roughly $692 billion of domestic
research against about $14 trillion
in net sales in 2022, a ratio near
5%. Policy instruments translate
that investment into campus
partnerships. The National
Science Foundation’s
Industry-University Cooperative
Research Centers pool company
fees for pre-competitive university
work. The Semiconductor
Research Corporation funds
multi-university consortia that
train talent while tackling
industry-relevant problems.
China’s Huawei reported an
R&D expenditure at 179.7 billion
yuan in 2024, equal to 20.8% of
revenue. More than half of
Huawei’s workforce is in R&D
roles. Build Your Dreams , a
Chinese multinational auto
company, invested 54.2 billion
yuan in 2024 on R&D against
roughly 777 billion yuan of
revenue, an intensity of nearly 7%.
These examples demonstrate
one trait. Corporate research
works with campuses through
joint centres, shared lines,
long-horizon consortia and open
talent pipelines. India should scale
this on Indian terms. The goal is
selfreliance with open doors to

global science while anchoring
__

Mamidala
Jagadesh Kumar,

Former Chairman,
UGC and former
Vice-Chancellor, JNU

The countries
that turned
science into
industry did one
thing well: they
matched firm
outlays to
campus
strengths and
kept that link
steady for years.

discovery to India’s needs. Private
research outlays need size,
predictability, and structured
linkages with higher education
institutions (HEIs).

Today, India’s GERD sits near
0.65% of GDP, with enterprises
funding about two-fifths.
Advanced economies show a
higher firm share. Yet India has
bright spots. Tata Motors reported
revenue of about ¥4.38 lakh crore
in FY24 and R&D outlay of 29,398
crore, an intensity of 6.7%. Sun
Pharma invested 6.7% of global
revenues in R&D in FY24. Dr.
Reddy’s spent 322.9 billion, about
8.2% of sales. Bharat Electronics
dedicated 6.24% of turnover to
R&D in FY24, an important signal
in a strategic sector. Reliance
Industries recorded over 34,100
crore of R&D expenditure in
FY2024-25.

In terms of partnerships, India
already runs strong platforms. IIT
Madras Research Park hosts more
than 200 companies near faculty
labs and student teams, creating a
daily flow of ideas and talent. The
Ministry of Defence promotes
startup and research lab teaming
through iDEX. The India
Semiconductor Mission pairs
industry investments with skill
pipelines and academic
partnerships, as seen in the
Micron ATMP project at Sanand.

Policy actions

These strands form a workable
base. The task now is to scale
them and set clear expectations
for private R&D expenditure and
university linkages across sectors.
First, we must set three-year
R&D-to-sales ratios for autos,
pharma, electronics, defence,
space and energy that climb year
by year, balanced with export
goals and cash-flow realities. We
must use shared IP frameworks
that reward publication and
commercialisation together.
Second, reward co-funded
projects and shared facilities and
offer matching grants where
industry rupees flow through HEIs
for multi-year projects with open
data deliverables and

industry-relevant key performance
indicators. Create a dedicated line
item for university-managed pilot
lines and testbeds that industry
can book by the hour. Seed
multi-university centres around a
portfolio of problems rather than
isolated projects. Third,
modernise tax instruments for
research. Weighted deductions
can focus on measurable outputs
such as patents, standards
contributions, clinical milestones
or field trials. Link incentives to
proof of collaboration with
accredited HEIs and to hiring
graduate researchers into industry
roles. Fourth, teach collaboration.
Support campus programmes that
train faculty and PhD scholars to
work with industry, negotiate IP,
and run translational projects.
Bring more PhDs into product
groups, create dual-track roles
with adjunct appointments, and
sponsor doctoral cohorts aligned
to corporate roadmaps. Fifth, ask
listed companies to report R&D
investment and the share of spend
that flows to Indian HEIs.
Disclosure nudges boards to treat
research as strategic, not
incidental. Publicise results in
Indian languages and in
practitioner-friendly formats. That
builds prestige around research
careers and attracts talent.

India’s university campuses sit
next to some of the world’s most
dynamic markets, and they carry
knowledge traditions that examine
technology as part of a broader
human inquiry. When corporate
research engages that heritage,
solutions gain depth and context
and match what high-performing
corporate R&D needs.

India has the labs, talent, and
markets. The task before the
industry is clear: set transparent
targets, match grants that buy real
lab time, and collaborate better.
The task before academic
institutions is straightforward:
shape research for measurable
value, welcome industry
questions, and show evidence of
success. Do that, and research
becomes a national supply chain,
not wishful thinking.

VISHV UMIYA FOUNDATION INSTITUTE FOR CIVIL SERVICES (VUFICS)
C/0. RADIANT SCHOOL OF SCIENCE , KH - 0, STHAPAN - 2 FLAT, KH ROAD, GANDHINAGAR - 382421, GUJARAT.




DAILY CURRENT AFFAIRS .. e © r.a;nm]

| unva | Q5o seces

g@1 fazawor
1. YR &1 HH SigARS! 3R Wfdrd fAeh g

. URd BT LRS! (ITHYH Ud b R el o) Tobel TR IS BT 0.65% ¢, S If¥P TR
Aareff § Sgd FH |

. ?WM%ﬁﬁﬁéﬁ%wﬁ?maWa@Wﬁﬁﬁaﬁﬁwﬂaﬁmm
|
. g YRA & YU 3M3cYe & YA, GargHadT 3R ora< & HiHd SR g
2. Ay FaATH 3R P IR A &
o AR HURTl = 2022 T STHYH WR ~$692 foferad @ fHT (Fs fab1 &1 ~5%) |
. O QWIS (HeT, SfehTae, 3, AIghNIge) shefiie UHM IR SHY Ud fasMN soic Id1d ]
. ;ﬁg;g@nﬁéﬁ179.7%1%1%21&”3&@16%20.8%)@&%@?~50%aﬂﬁaaeia¥r%n:rqéﬁaﬁm
|
o T HAIET, e yErTRIersit 3R eeiiae G & Arem ¥ RR Ie-fayfameg aeier!
§IE & B
3. HRA & IHId S&ad I
H3 URA HAAT = Tolgd ¥ Td b digal e
. TTRTHEH: 6.7%
. TABMEL67%
. S ¥SI: 8.2%
. YRd FAGRIST (@13T): 6.24%
. frardaa gewdien Fy2s § 24,100+ WIS

Y HUT TH SHTYR T BT g o IR HRA TS AR HH JITT IeNT-URIR TgadNT &1 Fafor 1
qHAT B |

4. YRd ® HSeT Agd WewhiH
. IS e R Ut 200+ HufTaT Gt TS 3R BE & U 98-RUd B
e SHSSIBUR R&MT HATE): WY DI & YATRIarst J shsdr g

VISHV UMIYA FOUNDATION INSTITUTE FOR CIVIL SERVICES (VUFICS)

C/0. RADIANT SCHOOL OF SCIENCE , KH - 0, STHAPAN - 2 FLAT, KH ROAD, GANDHINAGAR - 382421, GUJARAT.



DAILY CURRENT AFFAIRS sl | ©® r.a;nm]

| unva | Q5o seces

. e qriidredes fiRM: SrpTEie HIRId Urguems= (I, ATSshH STt gfaen & a1y I FHaw
& el gl

24 Ugdl ¥ Udl 9Adl § fb HRA & U Ugd 9 8 -k ST Td fae uriert & forg gfand
RN WA B

5. RATIad WA ifevTd FRargai
a) 8FAR JFHYT Td faprT A faet dga Fuffva w3

o 3fic, B, Sadci-a, S, T T I1d & d&d J i |

. Al Bl SHYM T4 [IHr Td Bl gargam-d 3R 0TS s & g Tefed a1l
b) fayfeey-IeT TeahT &1 uoigd H

o TISITS & HIHH QB S arelt aRAre1il & forg fira srgar|

o TR ST IhHadh YHTRM §-TH ATGURIGRUT B Adferd Hd ¢ |

favraTa Tt & Uy ag-fayfaarag Fg sl

. 'O & ZUE § g HRA g URIR! H Urde AgAl 3R T d s @ e He |
¢) B WicTe BT SMYFABIHIon

. 3N TS P 3MITYe T Fa! HIRT Bk U, AT TRI&ul, e arTgH|

o T U TER3Ts & 91 IgdiT ¥ 9s Uil |
d) TGN P11 PT 070 B

. CIORAA R & o Tavec! SR TuaS! Wiad &l UiRIfed &1 |

. TR P IBICHDH-IeN YHaTaf &1 uiad < |

.  HIURC-URNRIT Sldeve THE I ISHY I IS §U G|

VISHV UMIYA FOUNDATION INSTITUTE FOR CIVIL SERVICES (VUFICS)

C/0. RADIANT SCHOOL OF SCIENCE , KH - 0, STHAPAN - 2 FLAT, KH ROAD, GANDHINAGAR - 382421, GUJARAT.



DAILY CURRENT AFFAIRS { i | @ .Nsr.m]

IIIIIIIIII

e) URGFRIAT Sg1¥
. gdidg HulEl o RUic e & forg sifard o
o T FTHYF T4 o wd
o STHYH Td famT o1 few URkdTa 3= e TR &1 o T ]
o SIHYF BRI & U ST BT [IYR SR UIAST 999 & T IR UReUl R UR T yrersft 8
ORI BT UHTRIT B |
Tt

YRA & SR SHIRRCH B Torgd TINTRITAN, U6 §81 ¢oie Jd 3R fI=e 9ok 81 S99 Uh gaigTa,
dal f&faet ST UISuarga & &t § Sl SN & 18 Sd ¥ shisd! 81 &F-fafky sy ud fae™
aeg FAuffed &b, B Mgl H YR HRob, Tgad ST bl BT AT B 3R TgaNT HIed AR
HP, HRA STHYUM DI AP YL g & dael Fobdl 5| afe INT AR fayfaerera -1 forard aren
A © - I o qo Sredaprferes 1 SiR S &of & I UgH & arel ORIR - YR Iy o= &

foTT ol T8 d gU S9d Urenfifeeal § SefTeRar & $iR dofl ¥ 3 §¢ 9l g

UPSC Mains Practice Question
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Indias disaster response, a slippery slope for federalism

A

he inter-governmental transfer of
T resources for disaster response reveals a

growing asymmetry between the Union
and the States of India, reflected in the widening
gap between assessed needs and actual
disbursements. This imbalance, seen most
recently in the Centre’s release of funds to Kerala
after the Wayanad landslides, raises a critical
question. Is India’s fiscal federal structure shifting
from a cooperative to a more conditional and
centralised model of disaster-risk finance?

The tragedy in Wayanad, in July 2024, which
claimed nearly 300 lives and destroyed
thousands of homes, brought sharp focus to this
issue. Against Kerala’s loss of 2,200 crore, the
Union approved only 260 crore, barely 11%
(%1,200 crore is the estimated loss while 32,200
crore is sought by the State in the memorandum
for recovery). This mismatch, not unique to
Kerala, signals an erosion of cooperative
federalism. Disasters today are fiscal stress tests
for States, and as climate shocks intensify, India’s
disaster-financing framework is showing visible
strain.

There is a drift

India’s disaster-response financing framework,
established under the Disaster Management Act,
2005, rests on a two-tier structure. The State
Disaster Response Fund (SDRF), financed jointly
by the Centre and States in a 75:25 ratio, 90:10 for
Himalayan and north-eastern States, provides
immediate relief for shelter, food, medical care
and compensation. The National Disaster
Response Fund (NDRF), fully funded by the
Union government, supplements this when a
calamity is classified as severe. In principle, the
design appears balanced, but in practice, it has
drifted towards central control.

First, relief norms are outdated and rigid.
Compensation ceilings, ¥4 lakh for each life lost
and %1.2 lakh for a fully damaged house have
barely changed in a decade. These amounts meet
subsistence needs but not reconstruction costs,
leaving States fiscally exposed after every
disaster.

Second, ambiguity in classification invites
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discretion. The Act does not define what
constitutes a ‘severe’ disaster, giving wide latitude
to decide eligibility for NDRF aid.

Third, aid releases are procedural, not
automatic. Unlike systems where objective
indicators trigger support, India’s process
depends on sequential clearances, State
memorandum, central assessment, and high-level
approval which cause delays when urgency
matters the most.

Finally, the Finance Commission’s allocation
criteria are weak. Using population and total
geographical area to gauge exposure ignores
actual hazard patterns. Further, the disaster
vulnerability is proxied by poverty rather than a
robust disaster-risk index, producing allocations
that are misaligned with people’s real exposure to
floods, landslides or cyclones.

The Wayanad episode exposed deep
institutional flaws. The Centre cited Kerala's
unspent SDRF balance of ¥780 crore and an
earlier 529 crore interest-free loan under the
Capital Investment Scheme to justify the cutting
of aid. Yet, these balances often reflect committed
works, not idle funds. SDRF instalments arrive
late in the fiscal year, while disasters are seasonal,
making temporary balances inevitable. Moreover,
SDRF rules restrict spending to immediate relief,
not reconstruction or livelihood restoration,
forcing States to retain reserves for liquidity.

Further, the Centre delayed classifying the
Wayanad landslides as a severe disaster, limiting
Kerala’s access to higher NDRF support. States
such as Himachal Pradesh, Uttarakhand, and
Assam received larger packages for comparable
calamities. Similar mismatches marked Tamil
Nadu after Cyclone Gaja (2018) and Karnataka
during the 2019 floods. Across cases, procedural
rigidity, slow approvals, and widening gaps
between losses and aid reveal a system where
cooperative federalism has yielded to
bureaucratic negotiation.

Learning from global practices

Many countries now use data-driven, transparent
disaster financing. The Federal Emergency
Management Agency (FEMA) of the United States

applies per capita damage thresholds. Mexico’s
former FONDEN (fund for natural disasters)
released funds automatically when rainfall or
wind limits were exceeded. The Philippines
triggers quick-response funds through rainfall
and fatality indices, while African and Caribbean
insurance facilities use satellite data for rapid
payouts. Australia links federal aid to a state’s
relief spending relative to revenue. These systems
replace discretion with clear rules, proving that
relief can be swift and accountable. India could
adopt similar objective triggers such as rainfall
intensity, fatalities per million, or loss-to-GSDP
ratio to reduce delay, discretion, and restore trust
in federal transfers.

Rebuilding the federal spirit

The Sixteenth Finance Commission has an
opportunity to reframe this architecture. It can
update relief norms to reflect current costs, revise
allocation criteria using a comprehensive
vulnerability index, and ensure that disaster
assistance remains grant-based rather than
debt-based. States must have operational control
over their disaster funds, with the Union’s role
confined to post-audit verification instead of prior
approval. This reform is not about weakening
central oversight but about strengthening federal
functionality. A system that enables quick,
rules-based responses will serve both tiers of
government and, most importantly, citizens far
better than one that is mired in procedural red
tape.

Disasters expose not only physical
vulnerabilities but also institutional ones. When
relief turns into negotiation instead of solidarity,
fiscal federalism itself comes under strain. India’s
disaster-financing system must evolve from
procedural charity to a rules-based partnership.

The next flood or landslide should not leave
States pleading for what the Constitution already
guarantees a cooperative, equitable, and timely
response. If federalism falters in crisis, it fails
when it matters most. The Wayanad tragedy is a
warning. Before the next storm arrives, India
needs to rebuild the fiscal foundations of its
disaster relief.
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