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• NOBEL MEDICINE PRIZE 2026 

How scientists used light 
to control brain cells 

ANONNA DUTT 
THE NOBEL Prize in Physiology and Medi 
cine for 2026 was jointly awarded to Karl 
Deisseroth, Peter Hegemann and Georg 
Nagel fortheir discovery of an alga protein 
that reacts to light and its use as a switch to 
study the functions of nerve cells. 

Their explorationsled to the creation of 
a new field of study called optogenetics, 
which may finally help scientists under 
stand howthe brain forms memories, feel 
ings and behaviours. 

"We were able to precisely pace the 
heart and look at the effects that different 
heart rates have on brain states... Com 
munication across the body, fromthe body 
to the brain, but with the precision of a gain 
of function in a peripheral organ allowing 
us to see the effects on brain and behaviou 
ral state.. this abilityto execute a precision 
intervention in one organ and read out the 
effects in complex behaviours–this is 
something that people have wanted for a 
long time to be able to do," said Deisseroth. 

In simple terms, they found a way to 
control cells with light. Imagine that the 
brain is a vast electrical network contain 
ing billions of tiny cells called neurons. 
These neurons communicate by sending 
electrical signals, allowing us to move, see, 
remember, feel pain and experience emo 
tions. Deisseroth, Hegemann and Nagel 
helped scientists develop a remarkable 
way of controlling these electrical signals: 
using light. 

Their research led to the discovery and 
development of light-sensitive proteins, 
called opsins, that can be placed in specific 
cells. When light is directed at those cells, 
the proteins act like tiny switches, turning 
the cells' activity on or off. This is known 
as optogenetics - essentially, using light 
to control genetically modified cells. 

'Fortheir discoveries concerning light-gatedion channels and optogenetics 
"Optogenetics... 
fundamentally 
altered our 
understanding 
of the brain," the 
press release 
said. It credited 

the three for ushering in a new era 
in neuroscience. 

ON TUESDAY: NOBEL PRIZE IN PHYSICS 

What is optogenetics? 
It is a field of research that uses light to 

manipulate the activity of neurons or other 
types of cells and study the resulting ef 
fects. This is done by expressing the light 
sensitive protein in the targeted cells. 
Within the brain, it has contributed to 
wards identifying neural circuits respon 
sible for sensing pain, social behaviours, 
thirst, food consumption, reward and at 
tention or the understandingof how mem 
ories are created. 

Interestingly, the field rests on a theory 
proposed by Francis Crick, the molecular 
biologist who was behind the discovery of 
the double helix structure ofDNA, and was 
awarded the Nobel prize for it. 

He envisioned activating individual 
nerve cells in the brain to investigate the 
mechanisms that underlie human con 
sciousness. With nerve signals being ex 
tremely rapid, he realised it would only be 
possible ifscientists were somehow able to 
manipulate the nerve cells with light. He 
himselfadmitted that the ideasounded far 
fetched. 

Butit was made possible by the work of 
Hegemann and Nagel on the alga Chlamy 
domonas. These are famous for their ability 
to quickly swim towards a light source. 
Hegemann found that these reacted ex 
tremely quickly, within halfa millisecond 
after the light reached a tiny orange dot 
(called the eyespot) that the alga used to de 
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The work laid the foundation for 
optogenetics, which has expanded 
knowledge of how the brain functions, 
and could help develop new therapies 
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tect light. For reference, it takes l0 millisec 
onds for the human eye to react to light. 
Hegemann wondered, how could the re 
sponse to light be more than 20 times faster 
in Chlamydomonas? 

He hypothesised that a single protein 
complex both captured light and acted on 
it in the alga as opposed to the multi-step 
process in the human eye. Yet, finding this 
protein was a challenge because when the 
proteins in the algal eyespot were removed 
from their natural setting, they became un 
stable andeasily damaged. This is when he 
discovered that Japanese researchers had 
mapped the DNA of Chlamydomonas, 
among which were the codes for two genes 
that shared similarities with light-captur 
ing proteins. 

Enter Nagel. He used eggcells of frogs to 
express the two proteins and confirm Hege 
mann's hypothesis. The alga detected and 
reacted to light using the protein chan 
nelrhodopsin-2 (ChR-2). They then intro 
duced the cells in different types of cells and 
found that they all became light sensitive. 

Deisseroth found that ChR-2 could con 
trol the activity of specific nerve cells in the 
manner proposed by Francis Crick. He 
used it to control rat nerve cells in a petri 
dish and later in the rats. With Deisseroth's 
lab at the forefront, researchers soon found 
more proteins that can turn nerve cells on 
and off, and which are activated by differ 
ent wavelengths oflight. 

How does it help to study the brain? 
"Imagine the brain to bea building with 

lots and lots of rooms-now there was no 
way for us to know what happens if the 
light is switched on in just one room. Op 
togenetics has given us an extremely 
powerful way to switch on and offthe neu 
rons and see what happens. It has allowed 
us to manipulate nerve cells and study íts 
effects with an unprecedented level of 
precision. It has completely changed the 
scale at which discoveries are happening 
in neurosciences," said Vidita Vaidya, sen 
ior professor at the Tata Institute of Fun 
damental Research. 

Optogenetics is still largely used in lab 
oratories to see which set of neurons regu 
lates what type of behaviour in animals, 
helping scientists look into the black box, 
Vaidya says. Dr Sanjeev Kumar Mahto, pro 
fessor at IT BHỤ, said it has allowed scien 
tists to see the functions of the brain and 
enhance the understanding of what causes 
certain conditions. 

Deisseroth's research group introduced 
the gene for ChR-2 in 2006 and successfully 
used light to activate neurons and control 
the movements of mouse whiskers. The 
same year, he used the technique to wake 
sleeping mice by manipulating a recently 
discovered type of nerve cell that was sus 
pected to control wakefulness. His team 
also studied the brains of mice as they ex 
perienced fear, and noted which nerve cells 
appeared to form memory. When they later 
reactivated these nerve cells, the mice 
showed signs of fear, despite not being in 
danger at the time. 

What kind of therapies are being 
developed based on this field? 

There are ongoing clinical trials on re 
storing vision in people who have become 
blind due to retinitispigmentosa, a disease 
that destroys the eye's rods and cones. 
Using special glasses emitting light, the 
person was able to discern and grasp ob 
jects on a table. There are also hopes that 
optogenetics could improve cochlear im 
plants. Currently, these implants stimulate 
the auditory nerve using electricity. 
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JyOTSNA GoVIL 

A LONG-STANDING demand to make 
cancer a notifiable disease across the 
cOuntry may finally be within reach. If im plemented well, this could mark a turning 
point and change how India counts, plans 
for and responds to cancer. In its recent 
order, the Supreme Court asked the 19 states 
and Union territories where cancer has not 
yet been declared anotifiable disease to con 
sider doing so. It also asked whether man 
datory guidelines from the Cențre are 
needed to bring uniformity. 

The states should respect the Court's 
order in its full sense and begin the process 
without further delay. Experience from 
states where notification is already in place 
can provide usefuul lessons. But differences 
in reporting and use of information make it 
difficult to build a comparable national pic 
ture. India needs common national guide 
lines for cancer notification. The Ministry of 
Health and Family Welfare should establish 
astandard minimum dataset, common defi 
nitions and timelines, uniform safeguards and cońpliance rules. Healthcareproviders 
andlaboratories will need training, technical 
assistance anda practical transition period. 

The Indian Cancer Society, which com 
pletes 75 years in 2026, has long advocated 
stronger cancer surveillance because better 
data is the foundation of better 
cancer care. Notification can pro 
vide timely information on diag 
nosed cases, while registries can 
validate, enrich and analyse it to understand incidence, patterns 
and trends. Data is not merely 
about knowing how many people 
have cancer. It is about knowing 
where the disease is, who is af 

To fight cancer better, make 
every diagnosis count 

fected and where the health system needs 
to respond. Linked with registry and health 
system data, notification can reveal geo 
graphicpatterns, high-riskpopulations, de 
lays and dropouts, and show where 
additional staff, diagnostic capacity or fi 
nancial support are needed. 

The implications for health planning are 
considerable. How does a government de 
cide how many hospitals a district needs, 
whether facilities are adequate, hoW many 
professionals are requiredor where special 
ised cancer services should be developed? 
Such decisions should be based on disease 
burden and population need. Cancer in-formation must flow from facilities at every 
level, including smaller hospitals and diag 
nostic centres, into a system that can bring 
the datatogether. States have differentlevels 
oftechnical capacity and some will need the 
Centre'ssupport through training, standard 
ised protocols and digital infrastructure. Re 
porting must be simple, practical and inter 
operable with hospital, laboratory and 
cancer registry systems, including where 
connectivity is limited. A common digital 
backbone could provide shared standards 
while integrating existing systems. CoWIN demonstrated India's ability to operate digi 
tal public-health infrastructure at national 

Notification can provide 
timely information on 
diagnosed cases, while 

registries can validate, enrich 
and analyse it to understand 

incidence, patterns and trends 

Scale. Cancer notification requires 
a different architecture, especially 
forlongitudinal infomation, inter 
operability and privacy, but de 
serves the same ambition. 

Reliable data can also improve 
planning for medicines, diag-
nostics, radiotherapy and emerg 
ing therapies by helping govern 
ments, healthcare providers and 

the pharmaceutical ndustry anticipate de 
mandandimprove availability. Dataprotec 
tion, however, must be non-negotiable. 
Cancer information is deeply personal. Any 
national system must safeguard access, pri 
vacy, cybersecurity andpernitted uses ofin 
formation, with clear rules on identifiable 
data andanonymisation. Better notification 
may initially make India's cancer numbers 
appear higher. This should not be inter 
preted as a sudden increase in prevalence. More comprehensivereportingwill identify 
cases previously outside formal records; an 
initial rise may simply mean we are seeing 
theproblem more clearty.Overtime, consist 
ent datacan identifytrends and gaps in care, 
strengthen research, guide resources and 
helppolicymakers assess whether interven 
tions areimprovingoutcomes. Most impor 
tantly, it can move cancer planning fromes 
timates towardsevidence. 

The SC has opened the door. States 
shouldmnovepromptly, whilethe Centrepro 
videsthestandards, technical support, digi 
tal infrastructure and safeguards needed to 
make notification work consistently. Ulti 
mately, this is about making every cancer di 
agnosis count. A diagnosis should not re 
main confined to an individual hospital 
record when, with appropriate privacy pro 
tection, it can help show where cancer oc 
curs, where care is falling short and where re 
Sources are most urgently needed. We 
shoulduse this moment not merelyto count 
cancer cases, but to build the knowledge 
India needs to fight cancer more intelli 
gently, more equitably andmoreeffectively. 

The writer is chairperson, Indian 
Cancer Society, Delhi Branch 
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1di kussia quarantines hospital after plague institute worker dies of'unknown' cause 

Associated Press 
Moscow, October5 

RUSSIAN AUTHORITTES have 
quarantined a hospital and are 
monitoring contacts of an em-
ployee at aplague research insti-
tute in Siberia who contracted 
pneumonia of an "unknown" 
cause. Local state TV said the 
woman died last week. 

Russian authorities<said 
they found no evidence that 
her illness was caused by any of 
the pathogens she worked 
with. But the case has raised 
alarm in Russia after uncon 
firmed media reports sug 
gested she might have died of 
pneumonic plague a less 
Commnon but severe form of 
plague that can spread from 
person to person. 

The woman worked at the 
Irkutsk Anti-Plague Research 
Institute of Siberia and the Far 
East in Irkutsk, southeastern 
Siberia. A state TVstation in Ir 
kutsk reported Monday that 
she died last week in a hospital 

US monitoring situation: Rubio 
THE UNITED States is closely 
monitoring the case involvinga 

laboratory worker who died at a 
plague researchinstitute in Sibe 
ria, Secretary of State Marco 
Rubio said on Monday. 

"We're watching and moni 
toring it closely" Rubio told re 
porters before leaving för a trip 
to Europe. "I don't think it's 
cause foralarm, but it is cause for 
focus and a cause just to keep an 
eye on it" 

Alaboratoryworker at the Ir 
kutsk Anti-Plague Research In 
stitute ofSiberia and the Far East 
fell ill and died in undisclosed 

in Shelekhov, a town just out 
side Irkutsk. 

Thehospital hasbeenplaced 
under quarantine, Mayor 
Maxim Modin said Friday, no 
longeradmittingor discharging 
patients, and its laboratory 
halted carryingout routine tests. 

circumstances, promptingauth 
orities to quarantine dozens of 
people, and the head ofRussia's 
health watchdog to fly to the re gion. There were conflictingre 
ports about how and where the 
laboratory worker, whose age was givenas 28, had fallenill, but the authorities said shehad died 
ofpneumonia. 

Rubio, citing what 
Russians have released 
about the death, said it seemed 
there wasaworker in the labwho 
was infected and there was con 
cern the disease may have 
spread internally. REUTERS 

The hospital's outpatient clinic 
kept operating as usual, he said. 

Anna Popova, head of Rus 
sia's public health watchdog, 
Rospotrebnadzor, flewto Irkutsk 
and met with Gov. Igor Kobzev 
and other officials on Friday. 

REUTTERS 

Kobzev said everyone who 

came into contact with the 
Woman isundermedical super 
Vision. He didn'tidentifythe in fection and called it asuspectec Case of "a particularly danger 
Ous infection." Rospotrebnad 
Zor was implementing “a ful 
range of anti-epidemi 
measures." he added. 
Rospotrebnadzor said Sun 

day the woman was diagnosec 
with"pneumonia ofunknowr 
etiology," and said "extensive 
testing found "no microorgan 
isms associated with the pa 
tient's professional activities." 

Independent local news out 
let Lyudi Baikala quotec 
sources it did not identify a 
saying the woman died fron 
pneumonic plague and tha 
several Irkutsk hospitals wer 
placed under quarantine. 

Asked Monday to commen 
on the case, Kremlin spokes 
man Dmitry Peskov said th 
publicand media should follos 
official statements from Ros 
potrebnadzor, rather than "ru 
mors or speculation." 
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28.3% of people reach 
Workplace on foot: NSO 
It's The 2nd Most Common Mode Of Work Commute' 
►Continued from P1 

alking is the second 
most common mode 
of work commute in 

the country accounting for 28.3% of workers, 10.7% use 
bicycles. More than a third of 
rural workers (36%) walk to 
work,compared withjust14% 

in urban areas, as per the da 
ta. The survey was conducted 
between July 2025 and June 
2026 and included trips which 
are longer than 1 km. Travell 
ing to and fro has been count 
ed as two trips in the survey 

The survey showed a 
worker takes an average of 25 
minutes to reach the work 
place. In urban areas, the 
commute takes 27 minutes, 
Compared with 23 minutes in 
rural areas. The morning 
commute remains heavily 
concentrated before 10 am, 
with nearly 95% of workers 
leaving home for work then. 

In terns of cost, workers 
spend an average of Rs 785 a 
month on commuting, with 
men spending substantially 
more (Rs 835) than women 

TAKING IT IN THEIR STRIDE 

TIMES 

(Rs 533). The gap widens 
further in rural areas, 
where men spend more 
than twice as much as womn 
en-Rs 674 against Rs 307. 

In contrast, student mo 
bility shows a markedly dif 
ferent pattern. Walking is 
the single largest mode, ac 
counting for 37% of stu 
dents travelling to educa 
tional institutions, followed 
by buses at 29.5% and bicy 
cles at 15.8%.Around 88% re 
ach their institutions with 
in 30 minutes, while the av 
erage journey takes 23 min 

utes. Nearly four in five 
students leave for school be 
tween 7am and 10 am. 

Besides meeting the rail 
way ministry's specific data 
requirements, the survey is 
expected to provide insights 
into how, when and why 
people travel. "Information 
on travelpatterns and public 
transport use will help iden 
tify gaps in existing trans 
port systems, assess accessi 
bility, optimise routes and 
improve service frequency 
and scheduling," said NSO 
in a statement. 
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CGHS beneficiaries lose 
access to fresh treatment at 
99 hospitals and clinics 

Anuja.Jaiswal@timesofindia.com 

New Delhi: Central Government Health 
Scheme (CGHS) beneficiaries will no 
longer be able to avail themselves of 
fresh treatment at 99 healthcare facilities 
across Delhi-NCR, as their empanelment 
under the scheme has not been renewed. 

The facilities, including hospitåls, dental clinics and diagnostic centres, have been de-empanelled from the CGHS panel with effect from Sept 16. As 
a result, no new CGHS patient registra tion, admission or fresh pre-authorisa tion can be processed at these institu tions. The orderwas issued last week. Patients already undergoing treat ment, however, will continue to receive benefits. Those admitted before Sept 16 can conplete their treatment under the 
CGHS Credit facility The healthcare fa cilities have been directed not to prema turely deny treatment or discharge Lch patients due to the de-empanel ment. Fresh patients seeking treatmnent or any new CGHS-authorised service at these facilities will have to approach other empanelled facilities. 

The healthcare facilities 
have been directed not to 
prematurely deny 
treatment to patients 
undergoing treatment due 
to the de-empanelment 

The list of de-empanelled facilities spans Delhi, Noida, Greater Noida, Gha ziabad, Gurgaon, Faridabad and Sonipat. Amongthem are BLK-Max Super Specia-lityHospital, Noida International Institu te of Medical Sciences, Jeevan Jyoti Ho spital, SG Hospital, Medstar Hospital, Umkal Hospital and Yashroop Hospital. 

R 

The de empanelment does not imply deficiencies in treatment or patient sa fety. According to the CGHS order the facilities were removed because their empanelment was not renewed. The or-der also allows them to apply afresh af ter meeting the prescribed criteria. 

1 

CGHS has also advised beneficiaries of who are undergoing treatment or investi gations at these facilities, butare not cove- A red under the existing-patient protection, to shift to another empanelled centre. 
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TO 'COMPLETELY' HEAL 
WAS SINGLE FOR 5 YEARS 

Dozens quarantined lin 
|4eSiberia after plague 
institute lab worker dies 
R ussian authorities have e quarantined a hospital 

and are monitoring con 
tacts of a woman employed at 
a plague research institute in 
Siberia who died last week af 
ter contracting pneumonia of 
"unknowm origin", local TV 
reported MondayThe woman 
worked at Irkutsk Anti-Pla-
gue Research Institute of Si-
beria and the Far East in Ir 
kutsk and died at a hospital. 

Russia's public health 
watchdog Rospotrebnadzor 
said testing found no microor-
ganisms linked to her work 
and no incidents involving 
pathogenic microorganisms 
at the institute. Governor Igor 
Kobzev called it a suspected 
"particularly dangerous in-fection" and said all her con-
tacts were under medical su 
pervision. Watchdog chief 
Anna Popova flew to Irkutsk. 

Mayor Maxim Modin said 
Friday the hospital had stop-
ped admitting or discharging 
patients and suspended labo-
ratory tests, though its outpa-
tient clinic remained open. 
Two contacts tested positive 
for a common cold virus and 
two for Covid-19; all others tes-
ted negative. 

Independent outlet Lyudi 
Baikala, citing unidentified 
SOurces, reported the woman 
died of pneumonicplague and 
several Irkutsk hospitals had 

A 2019 photo of the Irkutsk 
Anti-Plague Research Institute of 
siberia and Far East shows the 
institute workers in a lab 

been quarantined. The claims 
were unconfirmed. 

US secretary of state Mar 
co Rubio said Monday there 
was no cause for alarm. Still. 
US was monitoring the case 
because "it could spread qu 
ickly" despite quarantine and 
publichealth protocols. 

Kremlin spokesman Dmit 
ry Peskov urged the public 
and media to follow official 
Rospotrebnadzor statements 
rather than “rumours". The 
Irkutsk Aluminum Plant in 
Shelekhov required staff to 
wear masks, director Artyom 
Fominykh said Saturday cal 
lingfor calm and adding:"Bet 
ter be safe than sorry" WHO 
describes pneumonic plague 
as a less common but severe 
form of plague caused by Yer 
sinia pestis, a bacterium usu 
ally found in small mammals 
andtheir fleas that can spread 
between people. AP 



Trio win med Nobel for using light to control nerve cells in brain Stockhotm: Amerian Kri 
Deisserth and GrIans Pr 
Hegenan and GAry Ngl 
Hn the SIS Nel Prize in Me 
dicine Mndzy fr deeing 
pIgerAs, a tahmique that 
uss ligt to Ontrd individual 
nereells in the brain 

The Notel Assmbly f 
Sweden's Karolinska Instítute 
Baid beisserth,54, Hegenam, 
71, and Nagel, TZ, had bem e 
Jtd frr their "disIVeris 
OMninzlight yated ion cha 
nnels and opentics."This 
rmthrd(oggntics)makes it 

Asible to swith on,or off, the 
ativíty f individual nerve 
CElls in a lving brain," said 
Thomas Perirmann, retary 
Heneral of the Notel Assembiy 
at Karolinska Instítutet. Thís 
method is nrw teing used in 
labs aruund the world to reveal 
the brain's mysteries," he said. 

Anna Wetell, a prufssor in 
genetics and a member f the 
Notel Cormnittee for Physiolo 
Ky or Medícine, saíd a new era 

Arneriarn ad DeisKh and Genars Peer Hegemarn & Georg Nagel 
in neurosienehadpened but 
it was nly the bjnning "Por 
the first tírme we can acally 
start to understand hrw the br 
ain procSS Írdornation and 
how different neurons ineract 
aTS the brain," she saíd. The 
trio will share a prize sum f 12 
milln Swedish crowTs ($12rm). 

Breakthrough from algae 
The treakthruugh began ín the carly 195s when Hegema 

nn ivestigated how the alga 
Chlarnydomonas reacts to light 
in half amílisecond. He hypot 
hesised that a single protein 
both captured light and acted 
as an íon channel 

Nagel testei thís hypothe 
sis bry injecing Chlamydomo 
ras genes into frog egzs. diso 
vering channelrhodopsín2, a 
light sensitíve ion channel In 
2S, Nagel and Hegemann pu 
blíshed findíngs that this prote 
in cmuld be introduced into hu 
man and harmster ælls to gene 
rate elecrical impulses using 
Ignt At Stanford Universíty Deisseroth demonstrated the technique in rat nerve cells two 
years later, and the method was 
named optogenetics in 006 

OR BREAKING UP WITH KANYE WESI:TWA 

"We publish papers toget 
her. We have had many disoove 
ries together uver the years, 
had meetings, had beers toget 

her so ir'sjust, it'sjustabsolutg Hotor cortex Healso used light 
Iy pefect to share with thesa /to wake sleeping mice, confir 
t*o," Deisseroth said 

DeisserUth's wife Michelle 
MonjeDeisseroth, who has o 
nducted pioneering research 
on brain cancers, said the cou 
ple wereasleep when they were 
called by the Karolinska Insti 
tute."It wasavery weloome wa 
ke-up call I'm very excited and 
inTedibly honoured and I'm 
just so proud of him," she said 
Treatments under work 
arch is providing insights: The three laureates' rese 

s abo 
ut brain disorders. Animal mo 
dels are being used to under-stand schiophrenia, Alzheim-
er's disease Parkinson's disa 2se, epilepsy and addiction onditions that affect mülions 
of people woridwide and have 
limited treatment options. 

Deisseroth used optogene-
tícs to control the movements 
of mouse whiskers ty activa-
ting specific nerve cælls in the 

ming that specific nerve cells 
Control wakefulness There 
are mouse models of deMentia. 
epilepsx addition By under 
standing which cells are active 
in these diseases in mice, we 
can understand where to look 
in humans," Wedell sajd 

Researchers are also apply-
ing the technique to try to resto 
re vision to people blinded by 
retínitis pígmentosa by inser 
tínga light sensitíve protein in 
to theretina The patients lose 
their phatoreceptors, the rods 
and cones in the retina. But he 
althy cells remain Research-
ers use optogenetics to stimula te these healthy cells. activa-
ting the optic nerve and genera-ting visual peroeption in the 
brain," said Per SvenningsSon, 
professor of Neurology at Ka-
olinska. Scientists also hope optogenetis could improve 
ochlear implants. potentially 
allowing more precise stímula-

tion of the auditory nerve than 
CurTent elecuical devics 

The mos advaned of these 
reatments are autism pectt 
um disorder theapy by US-ba 
sed biotech company MapLig 
ht anda visionestoration me 
dicine for retinitis pigmentosa 
by NanosCope, which is also ba 
sed in the US, though they are 
both still some time away fom 
reaching patients 

Deisseroth was initially set 
on neurosurgerr but shifted to psvchiatry after encountering 
suffering patients, asking why 
depression steals joy and what 
causes autism. Hegemann de 
veloped an eariy fascination 
with science and exploration, 
and has described scientific re 
search as akntoenarng nown tertors a seriously il at five and spnt 
many summer holidays under 
Boing surgery He said he had 
later worked as a teacher, ope 
ned a cafe and took up hang gli 
ding as a hobby REUTERS 
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