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SNAPSHOTS 

Scientists use AI to design 
viruses to kill hardy bacteria 
Scientists have used AI to design entire genomes for bacteriophages, viruses that infect and kill bacteria. Using 'genome language models', they generated thousands of new DNA sequences, then used them with a well-studied virus called X174 as a template to yield 16 functional viruses. These phages were different from any found in nature, and could together successfully kill bacteria known to resist natural viruses. The work offers a path to create treatments to fight drug-resistant bacteria. 
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The Inohan Fr Keralagovt makes 
cause ofdeath medical 
certificate mandatory 
Shaju Philip 
Thirųvánanthapuram, 
Aygust 8 
THE KERALA government re 
cently made Medical Certifica 
tion Of Cause Of Death, or 
MCCD, mandatory for all 
deaths registered in the state. 

According to Divya S Iyer, 
principal director of the local 
self-government department 
(LSGD), this course ofaction has 
been implemented in all 93 
urban local bodies in the state 
since June 1, following an order 
issued on May 28. So far, the 
MCCD Scheme has þeen imple 
mented in fourofthe six corpor 
ations (Kochi, Thiruvanantha 
puram, Kollam and Kozhikode), 
and Alappuzha municipality 
were registered and certified. 

"The scope of MCCD has 
been expanded considering its 
importance topublichealth. We 
have activated the civil registra 
tion system in all urban bodies (6 corporations and 87 munici 
palities) to incorporate the Cer 
tificate Of Cause OfDeath while 
registeringdeaths, both institu 
tionalandat home" Divya said. 

The MCCD is a key docu 
ment that informspublichealth 
policy formation, disease sur 
veillance, medical research and 
allied activities. In another two 
months, the 940-odd village 
panchayats, too, will follow the 
practice ofmaking medical cer tification of cause of death man 
datory, Divya highlighted. So far, the system has not thrown 
up major hitches. However, it 
was noticed that there is a delay 
in certifying deaths wherein a 
postmortem reportis necessary 
to ascertain the cause. 

Divya also pointed out that 
while the medical certification 
of institutional deaths is seam 
less in thenew system, "certain 
issues have to be addressed 
with regard to certifying deaths 
at home." A meeting will soon 
be arranged with all stake 
holders to remedy this. 

custody of Athanikkal for 
questioning. PTI 

InKerala, the medical certifi 
cation of cause of death under 
the new directive has been inte 
grated with the Information Ke 
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rala Mission, the state govern 
ment ventựegivingITservices 
from local bodies. 

The MCCD is the official 
legal and medical document 
that states the exact sequence of 
medical conditions and events 
leading to a person's death. 

Under sections 10(2) and 
10(3) of the Registration of 
Births and Deaths (Amend 
ment) Act, 1969, it is stipulated 
that for all deaths occurring in 
medical institutions, the mnedi 
cal practitioner who treated the 
deceased must provide țhe reg 
istrar with a certificate regard 
ingthe cause of death in the pre 
scribed format. In the case of 
deaths at home, the doctorwho 
treated the persons during their 
terminal illness is required to 
report the cause of death. 

As per official data, Goa is 
the only state to achieve 100%% 
implementation of MCCD. 
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ALL THAT MATTERS 

Rising air turbulence tangible example of 
how warming climate affects everyday life 

On Aug 4 Air India flight AI2379 from Phuket to Delhi was cruising through clear skies when it suddenly dropped nearly 300 feet, injuring 
Vpeople. The culprit clear-air turbulence, an invisible phenomenon 

that is becoming more frequent and violent. Professor Paul Williams, atmospheric scientist amd head of the department of meteorology at the University of Reading, UK, tells Joeanna Fernandes why climate change is roughing up the skies, and why fxing it will take more than better radar 
Your research has found that severe clear-air 

turbulence has been increasing around the world and could triple in places in the com ing decades. Can you walk us through how a waming planet is driving it? 
Climate change is altering the atmos phere in ways that are largely invis ible to passengers but increasingly important to aviation. One of the key mecha nisms involves the jet streams, which are fast-moving currents of air that encircle the globe at cruising altitudes. You can think of these as flowing rivers. When the current is smooth, a boat glides effortlessly But where fast and slow crrents interact, eddies and whirl pools develop. Aircraft encounter similar phe nomena in the sky Scientists have discovered that climate change is increasing the tempera ture difference between the tropical and polar air masses that collide high above our heads. This effect is destabilisingjet streams and lead ing to more turbulence. It is a subtle but tangible example of how a warming climate is reshaping the atmosphere in ways that affect everyday life. 

that clear-air turbulence is both invisible and short-lived. Although weather forecasting has improved enormously predicting the precise location and intensity of these turbulent patches remains dif ficult. Pilots rely on forecasts, reports from other aircraft, and increasingly sophisticated computer models to minimise encounters, but completely avoiding them is not always possible. 

FOR THE 
RECORD 

You've found that severe clear-air turbulence increased 55% over the North Atlantic – one of the world's busiest flight corridors - between 1979 and 2020. What exactly is this phenomenon, and why is it so hard to forecast and avoid? Clear-air turbulence is exactly what its name suggests: turbulence that occurs in cloudless skies. Unlike the turbulence associated with thunderstorms, it leaves no visual clues for pilots and cannot be de tected by conventional onboard weather radar. It typically forms near the jet streams, where strong wind shear-rapid changes in wind speed or direction-creates invisible pockets of atmospheric instability An aircraft can, therefore, fly through seemingly calm skies before Suddenly encountering a sharp jolt. The challenge is 

convective turbulence associated with powerful thunderstorms may increase 

SUNDAY TIMES OF INDIA, NEW DELHI 
AUGUST9, 2026 

because a warmner atmosphere con tains more moisture and energy sup portingmore vigorous convection. So, while the atmosphere is becoming rougher worldwide, the type of tur bulence that increases depends very much on the geography and the me teorology of the region. 

Are some parts of the world seeing sharper in- mountain ranges, and intense tropical convec creases than others? 
Climate change is unlikely to produce a uniform 

tion. Mountain-wave turbulence associated with the Himalayas can be important for flights oper increase in turbulence, because different regions ating across northern India, while convective are dominated by different physical mecha nisms. In the mid-latitudes, clear-air turbulence turbulence is a major concern during the mon is expected to increase most sharply as climate 
SOon season, when deep thunderstorms produce change strengthens wind shear around the jet powerful updrafts and downdrafts. A warmer atmosphere can hold more moisture and energy, streams, makingroutes across the North Atlan- potentially increasing the intensity of these con tic and North Pacific progressively bumpier. vective systems. In addition, changes to large Over major mountain ranges such as the Rock ies, Andes, Himalayas, and Alps, mountain-wave scale circulation patterns may influence the jet turbulence is the dominant hazard, generated streams and wind shear affecting the region, We when strong winds are forced over high terrain. 
need more dedicated studies using Indian flight Changes in the large-scale atmospheric circula data and high-resolution climate simulations to tion may alter its frequency and intensity, al 
quantify the trends. 

though the evidence is less definitive than for clear-air turbulence. Meanwhile, in the tropics, 

Turbulence costs the global aviation sector close to $1 billion a year in air craft damage and rerouting-related fuel costs. What new t 

The future of turbulence avoidance will depend increasingly on data fusion, bringing together multiple sources of atmospheric information and using artificial intelligence to turn them into ac tionable forecasts. A company leading the way in this field is SkyPath, which intelligently combines weather forecast data, satellite observations, and aircraft measurements to produce a much richer understanding of where turbulence is occrring and where it is likely to develop. This can help airlines optimise flight paths, improve passenger Comfort, and reduce the operational costs associ ated with unexpected encounters. 

Is there any research yet on how climate change is affecting turbulence over Indian airspace? Research on Indian airspace is still relatively limited compared with regions such as the North Atlantic. However, the physical mechanisms suggest that India is a region of particular in terest. Indian airspace sits at the crossroads of several turbulence-generating processes, includ ing strongjet-stream variability the Himalayan 

If you could get airlines, regulators, or passen gers to change one thing today, what would it be? The single most important change would be to recognise turbulence as a growing climate-relat ed challenge and invest in more research to un derstand the physics of turbulence generation and ultimately improve turbulence forecasts. For passengers, the simple message is to always keep your seatbelt fastened whenever you are seated, even if the skies appear calm and the seatbelt sign İs switched off Modern aircraft are exceptionally resilient, and turbulence is generally not a threat to the structural integrity of commercial aircraft but unexpected encounters can still cause injuries to passengers and flight attendants change puts 



Traditional diets shape unique gut microbes ofIndian tribes 
Research on Indian tribal populations shows that traditional diets foster unique gut bacteria; the findings show an urgent need for biobanking to preserve microbial diversity and develop region-specific probiotic therapies as required 
Rohini Karandilkar 

he gut micro 
biomes of eight 
tribal popula 
tions across In 

dia have a unique diversity shaped by their traditional 
diets and are distinct from 
those observed in indus trialised settings, research 
ers have reported in Gut Microbes. 
The effects of probiotics depend on a population's 

diet and gut composition, and the study offers a base 
line for India's tribal com munities. It also points to 
the research still needed 
before such interventions 
can be tailored effectively. 
The study's authors 

have also stressed a need 
O preserve these micro 
biomes in biobanks before 
the diversity disappears. 

India has a large indige 
nous population that fol 
lows diverse diets based on 
location and culture. Ho 
wever, they are also under 
represented in global hu 
man microbiome studies, 
making up less than 1% of 
the human microbionme 
sarnples. 
The Indian micro 

biome is very diferent 
compared to the Western 
population, with an enor 
mous diversity within In 
dia," said Dhiraj Dhotre, a 
scientist at the National 
Centre for Cell Science 
(NCCS), Pune, and the stu 
dy's co-corresponding 
author. "Secondly, the en 
tire microbiome is shaped 
by our long-term dietary 
habits." 
The study was led by re 

searchers from NCCS in 
collaboration with scien 
tists from other institutions 

Microbial riches 
New research offers a baseline to 

understand the effects of probiotics 
in India's tribal communities 

BA Study 
of eight 
Indian tribal 
populations 
reveals unique 
microbial 
diversity 
shaped by their 
traditional 
dietary habits 

High dairy 
consumption in 
trans-Himalayan 
tribes is linked to 
unique bacterial 
strains that 
improve gut health 

Indian 
populations 
remain under 
represented in 
microbiome 
research, making 
up less than 1% 
of samples in 
international 
studies 

Tribal microbiomes 
differ from 
industrialised datasets, 
although globalisation 
is beginning to 
influence some specific 
microbial profiles 

in India, Finland, and the 
U.S. 
In the study, the team 

investigated the effects of 
dietary variation across 
eight tribal cultures on 
their gut microbiomes. 
These. communities were 
from four regions: Warli 
from the western coast, 
Madia and Gond from the 
northeastern Deccan pla 
teau, Kabúi from northeast 
India, and Brokpa, Purig 
pa, Balti, and Boto from 
the trans-Himalayas. Of 
these, 76 healthy adults 
contributed dietary data 
and faecal samples for 
study. 

The Hundu 

The team's analysis re 
vealed that the diet of the 
trans-Himalayan commun 
ities mainly included a va 
rietý of grains and dairy 
while those of the other 
four tribes significantly dif 
fered, as they included 
home-brewed alcoholic 
beverages, fish, fruits, and/ 
or greens and stems. 
The gut microbiota of 

A group of Balti children in 2008. MARIA LY (CC BY) 

Scientists emphasise 
the importance of 
using biobanks to 
preserve indigenous 
microbiomes before 
urbanisation destroys 
them 

the trans-Himalayan popu 
lation was also more di 
verse and included a dis 
tinct strain of the 
bacterium Bifidobacterium 
adolescentis. The research 
ers associated this pattern 
with high dairy 
consumption. 

"The dairy component 
in the diet has [exerted] an 
evolutionary selection 
pressure, due to which 
specific microbes have 
been established," Abhijit 
Kulkarni, lead co-author of 
the study and former PhD 
student at NCCS, said. 

Biidobacterium bacteria 
are known to improve gut 
health and are a major 
component of commercial 
probiotics. However, Dr. 
Dhotre cautioned against 
considering it to be a un 
iversal marker of a healthy 
microbiome. 

"It is not that only 
healthy individuals have 
Bifidobacterium and others 
do not. Those consuming 
diets other than dairy and 

The study also 
highlights the need 
for regional studies 
to develop diet 
specific probiotic 
interventions for 
India 

grains may harbour diffe 
rent organisIns that can 
provide similar health be 
nefits," he said. 
Among other species, 

Bifidobacterium bacteria 
convert dietary carbohy 
drates into short-chain fat 
ty acids. In infants, the en 
zyme lactase converts 
lactose in milk to glucose 
and galactose. However, in 
adults, bacteria like Bifido 
bacterium take over and 
help ferment lactose. The 
trans-Himalayan popula 
tion's microbiome showed 
enriched pathways of lac 
tose and galactose metabo 
lism and plant-degrading 
carbohydrate-active en 
zymes. The researchers al 
so compared the microbial 
diversity from tribal com 
munities with that from 
previously described sam 
ples fronm California, an in 
dustrialised setting, and 
found that the tribal gut microbiome was distinct. 

"It becomes interesting 
to see how your human bi 

ological evolution, micro 
bial presence, and cultural 
trait of having dairy or milk 
in your diet all go hand in 
hand to create not only hu 
man diversity but also af 
fect the microbial diversi 
ty," Dr. Shantanu Ozarkar, 
a co-author and a biologi 
cal anthropologist from Sa 
vitribai Phule Pune Univer 
sity, said. 

Researchers did note 
that the study's sarmple size 
was small - yet they were 
able to identify l4 putative 
ly novel bacterial taxa from 
76 participants. The work 
in this study led to the con 
ceptualisation of the In 
dian Human Microbiome 
Initiative, which concluded 
recently with the goal of 
*sampling Inore than 
3,400 \individuals across 
[India] from 10 endoga 
mous and 7 tribal 
communities," 

"The data is very robust 
because [the study] em 
ploys better and novel ana 
lytical, statistical, and 
bioinformatic tools," Moji 
bur Khan, of the Institute 
of Advanced Studies in 
Science and Technology, 
Guwahati, and an indepen 
dent expert, said. 

Researchers also 
stressed the importance of 
preserving these microbial 
communities in biobanks. 

"After a few decades, 
when we need them for 
corrective measures or for 
clinical applications, we 
will not have any represen tations left of these ancient 
microbes. This microbial 
biodiversity must hence be 
preserved." 
(Rohini Karandikar works 
with the TNQ Foundation, 
and is a science communi 
cator and educator) 
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