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From Iron Dome to Akash, Here are some
powerful air defense systems in the world

By Anuj Tiwari

Israeli Defense Force and Hamas militants in Gaza continue to exchange rocket fire and
airstrikes. Amidst all this what has attracted the world’s attention is the Iron Dome System of
Israel. Here’s a look at some of the most powerful air missile defense systems in the world.

S-400 Triumph

The S-400 Triumph is an air defence missile 'I'
system developed by Russia's Almaz Central
Design Bureau.

The S-400 Triumph air defence system is
capable of firing three types of missiles to create a
layered defence. It integrates a multifunction radar,
autonomous detection and targeting systems, anti-
aircraft missile systems and command and control
centre.

David’s Sling

David’s Sling was co-developed by Raytheon
and Israel’s Rafael Advanced Defense Systems.
David’s Sling includes an active electronically
scanned array, multimission radar, which works to
identify an incoming threat, target and guide the
interception.

AKASH

AKASH is a Short Range Surface to Air Missile
System to protect vulnerable areas and vulnerable
points from air attacks. AKASH Weapon System
can simultaneously engage Multiple Targets in
Group Mode or Autonomous Mode. It has built-in
Electronic Counter-Counter Measures (ECCM) features. The entire weapon system has been
configured on mobile platforms.

S-300VM (Antey-2500) -

The S-300VM (Antey-2500) is a long-range, multi-channel anti-ballistic missile defence system
designed and manufactured by Almaz-Antey, which provides warfighters with enhanced combat
capabilities. The S-300VM system is designed to defeat short- and medium-range ballistic missile,




aeroballistic, cruise missiles, fixed-wing aircraft, as well as loitering ECM platforms and precision-
guided munitions.

THAAD (Terminal High Altitude Area Defense)

The THAAD system is an American anti-ballistic missile defense system that is an easily
transportable defensive weapon system to protect against hostile incoming threats, such as tactical
and theatre ballistic missiles, at ranges of 200km and altitudes of up to 150km. THAAD system has
maintained a 100% success rate over its last 16 intercept tests since the beginning of production.

MIM-104 Patriot

Patriot (MIM-104) is a long-range, all-altitude, all-weather air defence system to counter tactical
ballistic missiles, cruise missiles and advanced aircraft. It is produced by Raytheon in
Massachusetts and Lockheed Martin Missiles and Fire Control in Florida.

Hong Qi 9 (HQ-9)

The Hong Qi 9 or HQ-9 is a Chinese air defense missile system. It is broadly equivalent to the
Russian S-300. This Chinese air defense system was reportedly adopted in 1997. The HQ-9 can
intercept various aircraft, helicopters, UAVSs, cruise missiles, air-to-ground missiles, guided bombs
and theater ballistic missiles at medium- to long ranges.

Aster 30 SAMP/T

ASTER 30 SAMP/T is the 21st century’s main, mobile anti-aircraft defence weapon for theatre
protection. This missile system was developed by Eurosam, jointly owned by MBDA Missile
Systems and Thales. It is part of the Aster missile family, which also comprises Aster 15. The
missile is operated by various army, air force and naval forces, including the French Army, the
French Air Force, the Italian Army, and the Republic of Singapore Air Force.

Medium Extended Air Defence System (MEADS)

The Medium Extended Air Defense System (MEADS) is a ground-mobile air and missile
defense system intended to replace the Patriot missile system. The program is a development of the
United States, Germany and Italy. With 360-degree defense capability MEADS provides ground-
mobile air and missile defense with expanded coverage.

BARAK-8

The Barak-8 Surface-to-Air Missile Defence system or LRSAM provides a 360-degree defence
against various airborne threats being developed jointly by the 1Al and DRDO of India. Barak-8
can engage multiple targets at the same time during day and night in all weather conditions.
Currently, there are three variants of the Barak-8 system. The first one is called Barak 8
AMD/LRSAM, which is a naval air defence system, originally designed for the Israeli Navy and
currently used by other countries including India.

Iron Dome

Israel's Iron Dome defence system has been developed jointly by Israel Aerospace Industries
and Rafael Advanced Defence Systems. Iron Dome is supposed to be a short-range ground-to-air
defence system of up to 70 km. It has a Tamir interceptor and a radar. This radar helps in tracking
and destroying any missile or any airborne system that will enter the airspace.

According to Rafael, The Iron Dome system has intercepted thousands of rockets so far and its
success rate is over 90%. The Iron Dome is the mobile variant with all components on a single
truck.

https://www.indiatimes.com/trending/social-relevance/powerful-air-defense-systems-in-the-world-
540737.html?picid=2111873
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COVID 19: DRDO’s Contribution
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Will examine data of 2-DG drug for adding it to
national COVID treatment protocol: Government

At a press conference, NITI Aayog member (health) Dr V K Paul said Drugs Controller General
of India (DCGI) has granted permission for emergency use of the drug after looking at the data

New Delhi: The government will consider including India’s first indigenous anti-COVID drug 2-
DG in the national COVID-19 treatment protocol after examining the data of the medicine,
officials said Tuesday. e

At a press conference, NITI Aayog member (health) \ B\
Dr V K Paul said Drugs Controller General of India
(DCGI) has granted permission for emergency use of the
drug after looking at the data.

The drug 2-deoxy-D-glucose has been developed by
Institute of Nuclear Medicine and Allied Sciences
(INMAS), a lab of Defence Research and Development  Representational Image. (File Photo | PTI)
Organisation (DRDO), along with Dr Reddy's Laboratories (DRL), Hyderabad.

In response to a question, Paul said, "We will examine in COVID-19 National Task Force
meeting for adding the drug in the national treatment protocol."

The first batch of the adjunct COVID therapy anti-COVID drug was released by Defence
Minister Rajnath Singh and handed over to Health Minister Harsh Vardhan here on Monday.

One box each of the sachets of the drug was handed over to Delhi AIIMS Director Dr Randeep
Guleria and Lt Gen Sunil Kant of Armed Forces Medical Services (AFMS).

More will be handed over to different hospitals across the country for emergency use.

Vardhan termed 2-DG an important development by DRDO and DRL that will reduce the
recovery time and oxygen dependency in COVID-19 patients.

https://www.newindianexpress.com/nation/2021/may/18/will-examine-data-of-2-dg-drug-for-adding-it-to-
national-covid-treatment-protocol-government-2304270.html



https://www.newindianexpress.com/nation/2021/may/18/will-examine-data-of-2-dg-drug-for-adding-it-to-national-covid-treatment-protocol-government-2304270.html
https://www.newindianexpress.com/nation/2021/may/18/will-examine-data-of-2-dg-drug-for-adding-it-to-national-covid-treatment-protocol-government-2304270.html

a9

. Naed

Wed, 19 May 2021

HIfas ede WErhid & Fd AR gt DRDO #I

HIRIEAT &aT 2-DG? SiaeX dich Tl o ST
DRDO # #rsfevew & Faifa®, 2-DG (2-deoxy-D-glucose) &ar eqare # #idt #dial # dsit &
3F A # #gg FWdt & I TEN I ARF JiFHieT oW ARG F st FH FA &
Edited By: 813 e

TSR HRIAT AN (Coronavirus) & Sollel & folT S5 318 HRT T Ugell Tacel &ar 2-
DG (2-deoxy-D-glucose) & 3ihal &l 3ETTA FIA o dIG SH HRIAT ThAUT & Sollol &
T diethie & MfAd el R fGar FEl| 3REFRAT F Frear & Ig S=6RT &l =fifa
3TN & FEET (TARXLY) 31 df & Uiel of Th YA Hhiethd H el foh FIT dheleR STelkel 3TH
$fSar (DCGI) o 3{Tehst &l Gl & &G Gal & SHALSHT SEAATel &l Ho & & &l

2-DG gar & & g8yl 3 fard §ed (DRDO) #1 ofd, $EIege 3% ey
AR U3 vomss A@Eds (INMAS) o gexieie T 31, 38817 olaReds (DRL) & &g fAee
IR fFar 1 9T o T GaTeT & Al H Fgl, “BH ARId IS <Eh B HT dod H adr
B TS STl Wil H AT Fet & IR F [IOR FE@|” 2-DG gar 7 ggell W Hr 8T
#N Ty g @ AHAGR @ DRDO A& H ST foham 3R Tareed w1 g¥adisr &1 diar

3FHlE Y A FFIOT TR HTE 2-DG &ar

2-DG caT & HA & Th-Ueh fBeal ool AIMMS & SRRF 51, WA FJARAT 3R FIRET
gor Rfhcdr dar (AFMS) & dftfedle Sielel Gellel Hid T HIGT AT AT| AR & 3HIT-3elaT
3TATAT T SFGIET STIATA & forw gar aidy Swsf| 5§ aar & ¢ & FRIAT & o618 & v
Tollgel 3R A< o gl ST W &1 & af W §AG H S §, S Al I ol ogd o
FIETH HAT @M § 3R NEl oex FHr sfasgartt q qor ot s W g, dfdheT I St gar SR
q VT ST & &g 3T AT A5 fROT SR IS R

2-DG &ar #! aax fFv v F g

2-DG &dTl Us Ui3d I JY H UE3sT & & F 3UY g, o0 gt & gea 9= giar g1
DRDO & #EReEed & Hlfdsh, I gar 3Tarer # &cll &S H aolt & 8 el & Heg
FAr & 3R Tl AT AfdFa e H FERAr # o FF FCA gl I, PR HogEd
T H 9 T # AR AJST F ST I T g5 WY § 3R ST Y s &
oI HIPT S9N T ST Y Tl 315, TH H AT o7 W & & T gal dRAT & R AJST Hr
ff ST I Ty &1 g ¥ gar A% 3Tgdrel & sigel T Fog W & JAS Fr&r
STeat|

https://www.tvOhindi.com/india/government-said-data-will-be-studied-to-include-2-dg-drug-in-covid-
treatment-660585.html
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"HRIAT THATT H 100 BT FRIR &
DRDO &Y 2815lY, 3-7 foad & & g #der

FRIAT FHAT F 7T 37 F forw SRS gART AT
25957t gar &t #RIe FRIN Farg & E 8

A3 HRIAT HHHACT HT AT S & AT & G 3qHU FIoaT (SIHRS3N) GanT
fAffa 236 car a@t FRag FRIR IAE ST WY &1 SH Tl dTell dalielehl dl &1 & eMfAe
TIRER & Sl HeAd ARIUT e o W S H Farr &, "gar 2 Sielr (2 S S
TIHIS) T H PRIAT GhAUT ¥ od G Aara e # HeR W &1 3301 Fganm & &
g & ERTeT T PRI FAST 2 § 7 oo & 3T 8k gV §| 3R e IR 3T P
SR A€ 9| Fo Al ¥ gar & A F ug™ F gefl F9 gES X UEA T helor
S 36 S8 & HITGHIel SEAATA $T A Helel & a6 @G $T 31 338 o o
SHEHT 3cTeeT ® F AT §1"

gaT ATcATANT TR T FeheuaT W TR

ST. HieT T Fpall ¢ [ I§ a1 AR AR H Fhedall W IR &1 3o Fariad
FIfds & Ugel g H & ARSI o &al Felled T BT of A Th ToIT Th S Fl gelIeIG Hr
31 35361 o H RO & v oemar 3m el § SRRA 31 $ice & 8 gexreTe e |
feid v e RET &F FI 3NWER F1AAET Bl & 1S, 5T gar & S19d 3. HE FT hgell
g o, "o A0S W g g fRAr R 37 A T d1g € 3ot ¥ e duie W)
WA T TR 81 98| 42 gfaerd A% 1 & & 3R 75 & 80 ufaerd o &l a1a &
36 T & & SR THAUT T & & v 11 & 12 Ra & Repadr f ¥ aa gfaera adsit
# o a1 ¥ g0 e 39 & U A T Ig gar Y F grst & &7 A

@ W ou A AT Fifas AT 2-56 & Afd ot arell 8F & 36A e
SIHREIT & aRSS d=AMieteh S1. 3eid ARTIUT $EC ARTYR & IEGT Follh & HiarSiel & el
alel @1 3oTehT Fgell & fh 3¢ 30 o1d W aq #7 I el § Th 98 gegedr I
ey & 75 fofer & @ arer §1 S@ie 31 1ce, S AIRER HuA ARl & A Q@ faea
H ST STl 81 G S STl HASAT IR SHGR! I HRA §1 o TEAHAT 7kg HIET SeTehl
F IR AN A I &1 3 AT Fed § fh SU H FI@ T HEMET dTell ToF il & Frasfg
o A AEIAA RN METAYT 7 Seeliel 3N TG & Flidel HIfAs JatreT fhar g1 Fg aoTe
¢ o 375 FIfds JoeT I TR Sse[uas, AT 36T 7 33 olehiH W ES ¢

AT 8 foh R HhiAd &S & fIT 1T 3eqau= vd faehrg o= (S31RE)) & ear 2
Sl T ugel WY 10 gk U AIHAR &I IR FT & - &1 2 o gar @ Flier
FIfAFT F w7 HEh, Saw gfoRem gomelr ash & S gl

https://www.timesnowhindi.com/health/article/drdos-2-dg-100-percent-effective-in-corona-infection-
patients-will-cured-in-3-7-days/347071
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DRDO’s Covid drug 2-DG expected to
be in the market in June, says DRL

As has been reported earlier this anti-COVID-19 therapeutic application of the drug 2-deoxy-D-
glucose (2-DG) has been jointly developed by Institute of Nuclear Medicine and Allied Sciences
(INMAS), Defence Research and Development Organisation (DRDO), and Dr Reddy’s
Laboratories (DRL), Hyderabad
By Huma Siddiqui

On Monday, the first batch of the adjunct COVID therapy anti-COVID drug, 2-deoxy-D-
glucose (2-DG), was officially released by the defence mlnlster Rajnath Singh. As has been
reported earlier this anti-COVID-19 therapeutic [
application of the drug 2-deoxy-D-glucose (2-DG) has
been jointly developed by Institute of Nuclear
Medicine and Allied Sciences (INMAS), Defence
Research and Development Organisation (DRDO), and
Dr Reddy’s Laboratories (DRL), Hyderabad.

Responding to questions by Financial Express
Online, the official spokesperson of Dr Reddy’s in an
email has confirmed, “2-DG is an oral drug to be
administered upon prescription to hospitalised N
moderate to severe COVID-19 patients along with existing standard of care.’

By when will it be available in the Indian pharmacies?

“We expect commercial launch of the drug in June, and expect to supply it to hospitals,” the
spokesperson of Dr Reddy’s said.

What will be the price?

“We will share an update on the price soon. The price is being determined with a view to
making it accessible and affordable to as many patients as possible.”

What did the defence minister say at the launch?

This drug is expected to help the COVID patients recover faster and less dependent on oxygen.

In his address the minister described the 2-DG drug as a new ray of hope in the present
challenging times. The minister expressed confidence that the medicine will play a crucial role in
winning the fight against COVID-19. According to him the development and production of the
drug is the best example of public-private sector partnership, to help the country in these
challenging times.

He also announced that he would personally honour the scientists who played a critical role in
the development of the drug as they deserve credit for this achievement.

Oxygen Supply situation in the country

The oxygen supply in the country has been substantially increased to more than 9,500 Metric
Tonnes (MT) per day from around 4,700 MT, which was at the start of May.

The minister in an official statement issued by the Ministry of Defence (MoD) on May 17, 2021
has said that the situation is being monitored on a regular basis. Adding, “Effective measures have
been taken to meet the requirement of oxygen supply, medicines & ICU beds in hospitals across
the country. This is being done through collective efforts of the various ministries and
departments.”

The minister also in his address highlighted the major role played by the armed forces in dealing
with the surge in the COVID cases, especially IAF and the Navy working round the clock in
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transporting concentrators, oxygen tankers, containers and other critical medical equipment from
within the country and overseas.

He referred to the preparedness of the Armed Forces, saying that while they are providing
support to the civil administration in fighting the second COVID-19 wave, they have not let their
guard down.

In the MoD statement, Chairman, DRL Kallam Satish Reddy, on the partnership with
INMAS/DRDO in the development of 2-DG, termed it as a re-affirmation of his company’s efforts
to address COVID through a host of therapeutics and vaccines.

Who was present during the official launch?

Secretary Department of Defence R&D and Chairman DRDO Dr G Satheesh Reddy; Secretary
(Health & Family Welfare) Dr Rajesh Bhushan and DG Health Services Dr Sunil Kumar attended
the event. Besides Chairman, DRL, Director, Dr Rakesh Mishra of Centre for Cellular and
Molecular Biology.

Defence Minister Rajnath Singh handed over to Minister for Health & Family Welfare, Science
& Tech and Earth Sciences Dr Harsh Vardhan in New Delhi one box of the drug. It was also
handed over to Director, All India Institute of Medical Sciences (AlIMS) Dr Randeep Guleria and
Lt Gen Sunil Kant of Armed Forces Medical Services (AFMS).

And more of this drug will be shared across different hospitals across the country for emergency
use.
https://www.financialexpress.com/lifestyle/health/drdos-covid-drug-2-dg-expected-to-be-in-the-market-in-

june-says-drl/2253839/
INDIAY
Wed, 19 May 2021

Haryana to purchase DRDQO's anti-COVID drug
for treating coronavirus patients: Anil Vij

Haryana on Monday reported 114 COVID deaths and 7,488 fresh cases, taking the state’s
fatality count to 6,799 and the total infection number to 7,01,915, according to a Health
Department bulletin

Haryana will purchase anti-COVID drug 2DG developed by DRDO for treatment of coronavirus
patients, state Health Minister Anil Vij said. He said the drug helps in the faster recovery of
patients and reduces supplemental oxygen dependence. The state has seen a surge in COVID-19
cases in the second wave of the pandemic.

"Haryana will purchase anti-Covid drug 2DG developed by
DRDO for treatment of covid patients. Defence Minister
Rajnath Singh and Union Health Minister Dr. Harsh Vardhan
Today released the drug which helps in faster recovery of
patients and reduces supplemental oxygen dependence”, Vij
said in a tweet.

DRDO Chairperson Dr. G Satheesh Reddy said on Monday ggr\ﬁlf?gadsg az:crl?zztinDRcDo?(')Sna\?i?Hé
that the new anti-COVID drug 2-DG should work against .o image source - P11
various strains of the COVID-19 virus.

"The drug 2DG developed by us should work against the various strains of the COVID-19
virus," Reddy said.

He added that the organisation was hoping to ramp up production of the drug up to one lakh
sachet per day by the first week of June.
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"From the first week of June, we are hoping to ramp up the production of the drug as the process
to develop it takes around one month. We are hoping to increase the number of sachets production
to one lakh per day," Reddy said.

Deepak Sapra, CEO of Pharmaceutical Services and API, Dr. Reddy's Labs, said the new anti-
COVID drug is an add-on and not a substitute for any of the drugs that are used to treat coronavirus
patients.

https://www.indiatvnews.com/news/india/drdo-anti-covid-drug-2dg-haryana-health-minister-anil-vij-
705287
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Che Cribune

Indian digital clocks to replace

Swiss timers in Mi-17 cockpits
By Vijay Mohan

Chandigarh: The Swiss-origin aviation clock installed in the cockpit of Russian Mi-17 V5 utility
helicopters in service with the IAF are being replaced with an indigenously developed digital
clock.

The project has been entrusted to No.3 Base
Repair Depot (BRD) here, which is responsible
for the maintenance of Mi-series helicopters.

The digital clock, at times referred to as
chronometer in aviation parlance, will be
developed in collaboration with public or private
commercial entities while adhering to military
specifications and operational requirements, I1AF
sources said.

The digital clock keeps track of flying time
that has elapsed. It also has the option for providing specific information or a particular type of
display.

The quartz aviation clock presently installed in the helicopter was developed by Revue, a Swiss
luxury watch maker.

Indigenisation of aero-spares for all types of aircraft has been a major thrust area for the IAF, for
which it has been making in-house efforts as well as tapping the private industry.

https://www.tribuneindia.com/news/nation/indian-digital-clocks-to-replace-swiss-timers-in-mi-17-cockpits-
254856

Wed, 19 May 2021
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Don’t overdo leasing of military equipment

When equipment is procured or leased, it is subordinate to the MoD’s overstretched budget due
to shrinking outlays and large liability payments for previously acquired materiel. Hence,
unbridled equipment leasing will pressure the services’ shrinking capital budgets and impact
their revenue budgets which will have to bear the cost of maintaining the leased equipment
By Amit Cowshish and Rahul Bedi

Beset by a continuing financial crunch, India’s Ministry of Defence (MoD) and its armed forces
have seized upon leasing an assortment of badly needed platforms and equipment from abroad to
mitigate enduring operational gaps.

Hyped as an ‘innovative’ alterative, leasing was
introduced as yet another procurement category in the
Defence Acquisition Procedure 2020 (DAP-2020)
launched last October.

The DAP-2020 claims that leasing military equipment
was ‘advantageous’ as it enabled the armed forces to
swiftly acquire assets without incurring large capital
expenditure and other administrative costs, besides
allaying obsolescence handicaps.

Consequently, all three services had initiated a flood of
inquiries and negotiations to lease varied platforms like Indiscriminate: — All three  services  are
naval utility helicopters (NUHSs), mid-air refuellers, basic "°9°tating tolease varied platforms. PTI
training aircraft, minesweepers and unmanned aerial vehicles (UAVSs), among other kit.

But in their keenness to haphazardly pursue this unexplored leasing option, the MoD, military,
defence analysts and media appear to have disregarded that lease rent and other associated costs
have to be disbursed from the existing stressed budget outlay. Besides lease rent payable to
potential lessors over pre-determined intervals, the high cost of modifying platforms or equipment
to meet the military’s operational requirements and insuring them too would have to be borne by
the respective services from their annually shrinking outlays. As, of course, would the eventual
cost of rendering the equipment, upon its lease expiry to its original state in keeping with the
accepted standard international practice.

Maintaining the equipment to standards stipulated by the lessor too would be the respective
services’ responsibility, unless otherwise specified. This cost could even be higher if the equipment
were to be serviced and maintained by the lessor as such an eventuality would entail stationing an
upkeep crew in India for extended periods.

Principally, however, whenever equipment is procured or leased, it is subordinate to the MoD’s
already overstretched budget due to shrinking outlays and large committed liability payments for
previously acquired materiel.

Hence, unbridled equipment leasing by the services will not only pressure their shrinking capital
budgets but also impact their revenue budgets which will have to bear the expense of maintaining
the leased equipment.

In short, the leasing of materiel sounds appealing, but indiscriminate renting, given the MoD’s
penurious financial milieu, would be problematic. In the fiscal year 2020-21, for instance, the MoD
was allocated Rs 1,24,203 crore towards capital expenditure for all three services against the Rs
2,01,286 crore which they had demanded. Even for operating revenue expenditure, the allocation
was Rs 48,298 crore less than what was claimed. This, in turn, led to the Parliamentary Defence
Committee cautioning the MoD against the embarrassing possibility of it defaulting on its
committed liability payments, as it could reflect on India’s solvency in the global arms bazaar.
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On a lighter note, one analyst remarked that the MoD’s prevailing adverse fiscal situation could
end up mirroring the dilemma of an indigent, but indulgent, British aristocrat. In his unplanned and
financially profligate existence, this worthy had once expansively declared that since he had no
money to pay his tailor, he would simply order another suit. In all likelihood, such reasoning would
find no takers in the cutthroat armament marketplace.

Meanwhile, the Indian Navy — presently operating INS Chakra, its second nuclear-powered
attack submarine leased from Moscow and with a replacement boat similarly agreed upon — is the
first of the three services to have fast-tracked leasing. Late last year, it had leased two non-
weaponised Medium-Altitude Long-Endurance (MALE) MQ-9B Sea Guardian UAVs from the US
to monitor for one year. These UAVs have been operating from INS Rajali in Tamil Nadu, but
their leasing terms remain classified.

And, last month, the Navy had invited responses from overseas vendors by June 18 regarding its
planned five-year lease of 24 NUHSs and related support equipment to replace its fleet of legacy
licence-built Chetak helicopters, inducted into service since the 1960s.

The Navy’s April 15 Request for Information to original equipment manufacturers, authorised
leasing firms and government-sponsored export agencies stated that five-ton rotorcraft were needed
to execute search and rescue and medical evacuation missions from ships at sea and to perform
communication tasks and low-intensity maritime operations by day and night. The proposed
helicopters — to be delivered to the IN within two years of the contract being signed — would
need to have a residual service life of 15 years at the commencement of the lease. The lessor would
also be responsible for training the rotorcraft’s air and technical crew in keeping with the delivery
schedule.

The MoD is also in advanced negotiations with the French Government to lease one Airbus
Defence and Space A330 multi-role tanker transport aircraft for the Indian Air Force (IAF) for
training purposes. The proposed tanker that would be operated by the IAF, but maintained by the
French Air Force, would in all likelihood be succeeded by leasing five more A330s to augment the
reach and, hence, combat capability of the force’s combat aircraft.

The A330s have been under consideration after these tankers, operated by the French and UAE
air forces, had refuelled 21 Dassault Rafale multi-role fighters to India from France since July
2020. The IAF’s remaining 15 Rafales will also be similarly refuelled by the A330s. The IAF is
also considering leasing 20 basic trainer aircraft to make up for the existing shortages.

In January, the Indian Army (I1A) leased four Israel Aerospace Industries MALE UAVS in
response to the continuing face-off with China’s People’s Liberation Army that began last May.
Proposals for additional equipment for the IA are anticipated.

In conclusion, while there is no argument regarding critical equipment voids in the military or
about selectively filling them via leasing of equipment, opting indiscriminately for this conduit will
adversely impact the MoD’s already pressured kitty. Fiscal and force planning remain critical.
(Amit Cowshish, Ex-Financial Adviser, acquisition, MoD & Rahul Bedi, Senior journalist)
https://www.tribuneindia.com/news/comment/dont-overdo-leasing-of-military-equipment-255020
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https://www.amarujala.com/india-news/indian-navy-seeks-amendment-to-30-year-submarine-plan-wants-
six-nuclear-boats-modi-sarkar-china-pakistan
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Chinese Army returns to exercise areas near
eastern Ladakh; Indian troops keep close watch

In a fresh developmemt, China has heavily deployed troops near the training areas
on Ladakh front. Indian forces, too, have stregthened their position in the zone
By Manjeet Negi

New Delhi: In a significant development, the Chinese Army troops have been deployed heavily
near the Ladakh front in their training areas from where they had transgressed into Indian areas last
year.

“The Chinese forces are back to their
traditional training areas for an exercise near
Eastern Ladakh,” top sources told India
Today.

The Chinese troops are there in large
numbers holding exercises at different
locations in their depth areas from where they
can reach the Indian front in a matter of few
hours, they said. : = - 2

The Indian forces have also strengthened Photo for representation.
their deployment in the area as they are keeping a close watch on the Chinese activities in the
adjoining sectors, the sources said.

The Chinese are also building infrastructure in their depth areas, which are about 75-100 kms
from Indian forward locations at some points.

The two countries are in a stand-off position since April-May last year and are having friction
points in the border area, which need to be resolved for ensuring peaceful resolution of the ongoing
situation.

The sources said the recent reports suggest that the number of fighter aircraft at the Hotan and
Kashgar air fields have been reduced, but the numbers keep fluctuating from time to time there,
they said.

Even though the two countries have disengaged from the Pangong lake area, the deployments by
both sides continue to stand.

Even during talks, the Chinese side showed reluctance in disengaging from the remaining
friction points at Gogra Heights, Hot Springs, Depsang plains and CNN Junction near Demchok.

India has also made it clear that it would consider deescalation only if there is disengagement by
the Chinese from the friction points.

The Indian Army and other security forces have also started returning to the summer
deployments in the Ladakh sector abd other mountainous areas along the line of Actual Control.
The Indian and Chinese armies both have many troops deployed at the border since last year. The
deployment of formations and troops in the Sugar sector, Central sector and the north-eastern
borders have also been strengthened.

https://www.indiatoday.in/india/story/chinese-army-returns-to-exercise-areas-near-eastern-ladakh-indian-
troops-keep-close-watch-1804123-2021-05-18
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DST institute develops new multiplex RT-PCR kit with
novel gene targets to facilitate detection across various
mutant strains of COVID 19

This unique RT-PCR kit will be a significant weapon in our fight against COVID-19 by a facile
detection of SARS-CoV-2 mutations: Secretary, DST, Prof Ashutosh Sharma

A newly developed multiplex RT-PCR kit has a higher accuracy of detecting covid19 across the
various mutant strains of the virus responsible for the global pandemic.

As the pandemic is going through a second wave with multiple variants, the selection of target
genes in multiplex RT-PCR assay is becoming critical for accurate detection of the virus.

Even though coronaviruses make far fewer errors than
other RNA viruses, the mutations in S, R, and N genes
often interfere with RT-PCR assay. For example, the
“variant of concern” B1.1.7 (also known as the UK variant)
has a 69-70del, due to deletion of 6 bases in the RNA,
which resulted in S gene drop out from RT-PCR assay.

The new multiplex RT-PCR kit developed Sree Chitra
Tirunal Institute for Medical Sciences and Technology
(SCTIMST), an Institute of National Importance under the
Department of Science and Technology, Government of
India targets two SARS CoV2 genes: RdRp and ORFb-nsp14, and the human RNAse P gene as the
internal control to help detect a range of mutant strains.

Various studies have shown that RdRp and ORF1b-nsp14 genes are more sensitive in detecting
Covid19. In order to target the multiple variants in the second wave, using two highly accurate
confirmatory genes like RdRp and ORF-nsp14, can give precise results. The ORFb-nsp14 is one of
the least mutated genes in Covid19 and currently, there are no kits in the market with ORF-nsp14
as the target.

The new kit is based on multiplex Tagman chemistry, amplifying all three genes in a single
reaction. The amplification time for the assay is 45 minutes, apart from the time required for the
RNA isolation from nasopharyngeal swab samples. Multiplexing two confirmatory genes will help
shortlist possible new variants if one of the genes fails to amplify and can be marked for sequence
analysis.

ICMR has validated this kit at the National Institute of Virology, Pune, and found that it has
97.3% sensitivity and 100% specificity in covid19 detection.

SCTIMST has signed a non-exclusive license MoU with Huwel Lifesciences, Hyderabad, on
14th May 2021 to commercialize the kit.

“This unique RT-PCR kit will be a significant weapon in our fight against COVID-19 by a
facile detection of SARS-CoV-2 mutations which are becoming increasingly important,” said
Secretary, DST, Prof Ashutosh Sharma.
https://pib.gov.in/PressReleasePage.aspx?PRID=1719628
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Machine learning helps pick out stars in a crowd

The new Artificial Intelligence based algorithm is very promising in automating and greatly
speeding this process and may also find uses in other areas of analysis of patterns in biology and
materials science: Secretary, DST, Prof Ashutosh Sharma

Indian Astronomers have developed a new method based on Machine Learning that can identify
cluster stars-- assembly of stars physically related through common origin, with much greater
certainty. The method can be used on clusters of all ages, distances, and densities. The method has
been used to identify hundreds of additional stars for six different clusters up to 18000 light-years
away and uncover peculiar stars.

Studying stars and how they evolve is the cornerstone of astronomy. But understanding them is
difficult since they are observed at different ages. A star cluster is, therefore, a great place to study
stars. All stars in a star cluster have approximately the same age and chemistry, so any differences
seen can be attributed to the peculiarities in individual stars with certainty. As the clusters are part
of the Milky Way, there are many stars between us and the cluster, so it isn’t easy to identify and
select the stars of a particular cluster.

A team of Astronomers from Indian Institute of Astrophysics (I1A), an autonomous institute of
the Department of Science & Technology, Government of India used European Space Agency
(ESA)’s recently released Gaia Early Data Release 3 (EDR3) which gives very accurate
information about the brightness, parallax, and proper motion of more than a billion stars with an
accuracy of 1 milli-arc-second (equivalent to seeing a person standing on the moon) to pick out the
stars that are cluster members.
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IIA team identified the crucial measurements for this task and understood the complex
relationship between these parameters, using a machine learning technique called Probabilistic
Random Forest. This uses a combination of parallax, proper motion, temperature, brightness and
other parameters to classify each star as a cluster member or a non-member. The I1A team trained
their algorithm using the most likely members from a model called the Gaussian Mixture Model,
which can identify clumps of co-moving stars. The Probabilistic Random Forest algorithm then
learns how to identify a typical cluster member star and efficiently takes out stars that share only
similar proper motions or only similar velocities as the cluster itself. They used 10 parameters to
identify members, after performing a trade study of all available parameters in the catalogue.

I1A team used the catalogue of members to identify the hottest stars in the six clusters using
ultraviolet images from Ultra-Violet Imaging Telescope (UVIT) on the Indian space observatory
‘AstroSat’. This work has been published in the scientific journal ‘Monthly Notices of the Royal
Astronomical Society’. Their work has already resulted in discovering hot subdwarf-B type stars
(compact stars that are very rare) in open cluster King 2. A research paper on the same has been
accepted for publication in the Journal of Astrophysics and Astronomy’. The tool helped confirm
that these stars are indeed part of the cluster, though showing unexpected properties.

The newly developed method can now identify cluster stars with much greater certainty and
pinpoint individual stars that behave differently from their siblings. The team will apply the
algorithms to more clusters in the future.

“Manual identification of stars belonging to a star-cluster is a daunting task owing to an armload
of data to be analyzed. The new Artificial Intelligence based algorithm is very promising in
automating and greatly speeding this process and may also find uses in other areas of analysis of
patterns in biology and materials science,” said Prof Ashutosh Sharma, Secretary, DST.
https://pib.gov.in/PressReleasePage.aspx?PRID=1719644

¥ Press Information Bureau
L2 Government of India

faarer v sleAfarehT Famerw

Tue, 18 May 2021 5:51PM
FefieT erfeter Togg 3 off ARY Y Fotet A WETAAT FT WHAT &

TZ FTEIHTager geeficer TR TeaniRegar & 3& 9iFaT # FickAear gia aar sa# a5t
#@Hméﬁrmmmﬁﬁwaﬁw#%#$ﬁ?m$mﬁﬂf#
st 3gior gt Fwar §: stewet @faT qk. sryaiy aAf
AR @Il d=ATfeiehl ¥ ARMeT effeter 9T MR Ueh &1 yqufa & faera fhar § S |efg
aRT 3799 dRT &I STHE S Sgd 30 AR & Y FA 39l F TR FEAT &, A
Ugdlel Y Hebcll &1 39 ggufd & 3udler @l 341, gl 3R oefcal & Foreedl @ famar o
ThdT g1 38 Jeufd &1 39Ar 18000 Y a¥ gy deh & ©F fdfdest Foreedl & U daws

faRed art T ggare & AT aur 3 dRE &7 9dT oFlel & o fRar amr g

R 3R T YR 3eTaT 3¢37d B3, &1 HETTT HTAl M AT i 3maRiRer g1 i
3og GHSTT HideT § Fifeh 3og [didHesT Hlell H ST AT &l SHTAT, dRT FT 3ETIT FA &
foT dRT 1 THE (FCR FelFeX) Ueh ATLTER SO ol TR Forked & HT dRT I o= qAT
37 3R HAE @ £, safer & S R off Raffiearar & ARdaaar & @y 3rerer 3emr
aRT Y AV & AT THFASR AT IT bl gl Afh FolEed TR 39T & FEA 8 8,

o

16


https://pib.gov.in/PressReleasePage.aspx?PRID=1719644

Wmmmﬁaﬁ%msﬂﬁr@ﬁaﬂmﬁw%m@rwmm
3¢ Telell 37T T8 & A :

HRd WPR & faa=
g dlehiferhr fasmr &
THh  TAIAAr €A
sfes  SEIgE 3%
TEIRIAed (3MEITST) & Weller denfarenl & Uah &H o JUaeT ¥9 il (Suav) $r g
& H ST IMSIT 37l 31er Refer 3 (SN 3) 73U fhar S W aRi 1 oot & fow 5t
FoFeY AN g, 1 AN-3Mh--Aehs (diq W T3 fhdll eFFT & 3T & FAJeD) HT Félhal &
ey v fefoaer & 3 art B geEs, Reww Jw TR Afd & IR FH sgd TS
STASRY &t 8

HEIET A o 30 FA & [T FAgeaqol Al $ ggarer H AR DNdfafoees 7 v
mwn&ﬁaaﬁw%m%mﬁgwamﬁ%éﬁaﬁﬂmaﬁmlw
Teh Folec AR I1 Uh I AN & & & Jdsh dR A FEliehd e & ToIv WRrokrq, FHRd
MY, JUHART, THS dAT 3T AlAh & TATeld T IGANT Xl gl ST OF o g
fAFER #Alsel, S HI-AAT FH & FooH H Tgaed = Hhdl §, dHG Th AlST & T
3fOF FAAT HRT T 3TN & U 3T TedMRehm & IfRifad fhaml sah &g,
afaforeesd s wREe teoRed d@ar § & g geR e fafdse soer Ay ar &
g T ST 3R gy adis @ 39 art @ 37T RAT ST S had A 3T afa ar
e, ForeY T & Re FA 9 T AT R &1 Iegial AT H Tl 3TAY AlAhl FT Th
23 T I & dIC HRI dT UgdlT & foIw 10 HAThr T 39ATeT fham|

ISIET AF o ARG 3IdReT JUAqel ‘TEeRic WX 3Fecl-diide AT TolEhia
(TSEY) F Iegrardelc $AS F 3TANT FI §U B FolkeX A T IH IR H Tgaled HA
& v #ART FHr a7 &1 39T Far| g8 e A e FYen Afcas 36 g e
TECIA Ao TS F Jhd [har a1ar §1 379 T &1 gRomA gger & 30T Foreex fohar
2 # gegarh-al YAR & AR (FdFC R ST Sgd gelsl @1d §) T @ & F H GIHEA 3 A
gl S W UF MY U H Feld I TEABGFH U5 wEAHr # g & fAr w&igpd
forar 9 §1 38 T A SR qRe A wrgar A ¥ AR add A ForX F BEA g, gl

eTafard qoTeRt eRld #d &
wﬁﬁﬁaw@m%%&mﬁw%wwaﬁﬁmwm%
3R 37 A arR & &% d0F T FURT = Tohdr § N 30 e’ (Refesm) T v

I T g1 Tg & HasT F 3R TS Forrell W TodilRGH &l o{] |
SITEET & |iad W IRIAY AT & FeT o, Tl TeR-FoEeX @ Heftd dRT H Hepsrer

Wm,m%é&ﬁy%ﬁmﬁ%%m%&ﬂwﬁmm?ww

& gl a5 IERRATe geooia 3muiRd TealiRedA & 38 ufshar & AT gl dar $8H

ésﬁmﬁagaéﬂm%mmsﬁammawﬂmwa@ﬁﬁﬁ$%am$

3T & 7 off 3UIT & FhaT gl

https://pib.gov.in/PressReleasePage.aspx?PRID=1719745
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Scientists get photons to interact, taking
a step towards long-living quantum memory

Scientists believe that individual light particles, or photons, are ideally suited for sending
quantum information. Encoded with quantum data, they could literally transfer information at the
speed of light. However, while photons would make for great carriers because of their speed they
don't like to interact with each other, making it difficult N
to achieve quantum entanglement.

An international research team from NUST MISIS,
Russian Quantum Center, the loffe Institute St.
Petersburg and Karlsruhe Institute of Technology has
obtained experimental evidence for effective interaction
between microwave photons via superconductive qubits
for the first time. The study, published in npj Quantum
Materials, may be a step toward the implementation of a
Iong-livin_g quantum memory and the development of Quantum  computer. Credit: Sergey
commercial quantum devices. Gnuskov/NUST MISIS

In their experiments, the researchers used photons with the frequency of a few GHz and the
wavelength of a few centimeters.

"We used superconducting cubits, which are basically artificial atoms, because they have been
proven to strongly interact with light. Interaction between natural atoms and natural light is weak
due to the small size of natural atoms. Superconducting cubits are man-built; their size can reach
up to 0.1 mm, which makes it possible to significantly increase their dipole moment and polarity,
engineering strong interaction between light and matter,” said Prof. Alexey Ustinov, head of the
Laboratory for Superconducting Metamaterials at NUST MISIS and Group Head at Russian
Quantum Center, who co-authored the study.

Superconducting qubits represent a leading qubit modality that is currently being pursued by
industry and academia for quantum computing applications. However, they require milli-Kelvin
(mK) temperatures to operate. The most powerful of the existing superconducting quantum devices
contains under 100 qubits. As you add qubits, the number of operations a quantum computer can
perform grows exponentially, but the maximum number of qubits that can be integrated in a
quantum computer is limited by the size of refrigerators used to cool them down to operational
temperatures. Taking this into account, the efforts of the scientific community have been recently
focused on increasing the processing power of a quantum computer by transmitting quantum
signals from one refrigerator to another. To engineer this transmission, the scientists coupled an
array of eight superconducting transmon qubits to a common waveguide—a structure that guides
waves, e.g., light waves.

"By employing dedicated flux-bias lines for each qubit, we establish control over their transition
frequencies. It was derived and experimentally verified that multiple qubits obtain an infinite range
photon mediated effective interaction, which can be tuned with the inter-qubit distance,” says
Alexey Ustinov.

The circuit of this work extends experiments with one and two qubits toward a full-blown
guantum metamaterial, thus paving the way for large-scale applications in superconducting
waveguide quantum electrodynamics.

More information: Jan David Brehm et al. Waveguide bandgap engineering with an array of
superconducting qubits, npj Quantum Materials (2021). DOI: 10.1038/s41535-021-00310-z
https://phys.org/news/2021-05-scientists-photons-interact-long-living-quantum.htmi
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'Cohesion researchers' unravel the mystery of
hydrogen effects on materials

Wed, 19 May 2021

Hydrogen is considered an |mportant energy carrier with the potentlal to reshape the energy

landscape in the future. Distributing
large amounts of hydrogen requires
safe steel pipelines. Steel pipelines
can become brittle due to hydrogen
and can therefore break. Fascinated
by this urgent problem, Carey
Walters (MTT), Othon Moultos
(P&E) and Poulumi Dey (MSE)
joined forces and turned to the
cohesion programme to work on
this together.

They collaborated with
Abdelrahman Hussein and Gagus
Ketut to investigate the cause of the
brittleness, and obtain new insights
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thermodynamics, says, "Poulumi, Carey and | have
been working on the hydrogen storage and
distribution issue for some time, albeit at different
scales. Bringing together our expertise from the
different fields of maritime technology, materials
science and process technology seemed a logical
move. As a result, we were able to investigate
hydrogen and its distribution at a multi-scale level,
ranging from the atomistic up to the macroscale. We
gained useful knowledge about the efficient storage
and resistance of high-strength steels to hydrogen
embrittlement. Our research has also motivated the
preparation of a new NWO proposal which is

supported from important industrial stakeholders in
hydrogen distribution. This cohesion project is
certainly laying the foundation for a more extensive
and enduring partnership.”
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Fig. 1. Total hydrogen distribution in steel after 3%
tensile strain loading corresponding to hydrogen
pressure of (a) 1 bar, (b) 100 bar, (c) 200 bar and (d)
1000 bar. Credit: Delft Universitv of Technoloav



Abdelrahman Hussein, postdoc in ship and offshore structures, says, "We used RVE and crystal
plasticity to show how micromechanical stresses accumulate hydrogen at grain boundaries. We
also show how increasing yield strength results in higher localization of hydrogen, increasing the
susceptibility to damage. This virtual framework can increase our understanding of hydrogen
embrittlement and speed up developing hydrogen resistant alloys."

More information: Gagus Ketut Sunnardianto et al. Efficient hydrogen storage in defective graphene
and its mechanical stability: A combined density functional theory and molecular dynamics simulation
study, International Journal of Hydrogen Energy (2020). DOI: 10.1016/j.ijhydene.2020.11.068

Abdelrahman Hussein et al. The effect of hydrogen content and yield strength on the distribution of
hydrogen in steel: a diffusion coupled micromechanical FEM study, Acta Materialia (2021). DOI:
10.1016/j.actamat.2021.116799

Journal information: International Journal of Hydrogen Energy
https://phys.org/news/2021-05-cohesion-unravel-mystery-hydrogen-effects.html
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New material could create 'neurons’
and 'synapses' for new computers

Classic computers use binary values (0/1) to perform. By contrast, our brain cells can use more
values to operate, making them more energy-efficient than computers. This is why scientists are
interested in neuromorphic (brain-like) computing. Physicists from the University of Groningen
(the Netherlands) have used a complex oxide to create elements comparable to the neurons and
synapses in the brain using spins, a magnetic property of electrons. Their results were published on
18 May in the journal Frontiers in Nanotechnology.

Although computers can do straightforward calculations much faster than humans, our brains
outperform silicon machines in _
tasks like object recognition. <" -
Furthermore, our brain uses less
energy than computers. Part of this
can be explained by the way our
brain operates: whereas a computer
uses a binary system (with values 0
or 1), brain cells can provide more
analogue signals with a range of
values.

Thin films Schematic of the proposed device structure for neuromorphic spintronic

. . memristors. The write path is between the terminals through the top layer

The Operatlon of our brains can (black dotted line), the read path goes through the device stack (red dotted
be simulated in computers, but the line). The right side of the figure indicates how the choice of substrate
basic architecture still relies on a dictates whether the device will show deterministic or probabilistic

. . . . behaviour. Credit: Banerjee group, University of Groningen
binary system. That is why scientist
look for ways to expand this, creating hardware that is more brain-like, but will also interface with
normal computers. "One idea is to create magnetic bits that can have intermediate states,” says
Tamalika Banerjee, Professor of Spintronics of Functional Materials at the Zernike Institute for
Advanced Materials, University of Groningen. She works on spintronics, which uses a magnetic
property of electrons called 'spin’ to transport, manipulate and store information.

In this study, her Ph.D. student Anouk Goossens, first author of the paper, created thin films of a
ferromagnetic metal (strontium-ruthenate oxide, SRO) grown on a substrate of strontium titanate
oxide. The resulting thin film contained magnetic domains that were perpendicular to the plane of
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the film. "These can be switched more efficiently than in-plane magnetic domains,” explains
Goossens. By adapting the growth conditions, it is possible to control the crystal orientation in the
SRO. Previously, out-of-plane magnetic domains have been made using other techniques, but these
typically require complex layer structures.

Magnetic anisotropy

The magnetic domains can be switched using a current through a platinum electrode on top of
the SRO. Goossens: "When the magnetic domains are oriented perfectly perpendicular to the film,
this switching is deterministic: the entire domain will switch." However, when the magnetic
domains are slightly tilted, the response is probabilistic: not all the domains are the same, and
intermediate values occur when only part of the crystals in the domain have switched.

By choosing variants of the substrate on which the SRO is grown, the scientists can control its
magnetic anisotropy. This allows them to produce two different spintronic devices. "This magnetic
anisotropy is exactly what we wanted," says Goossens. "Probabilistic switching compares to how
neurons function, while the deterministic switching is more like a synapse.”

The scientists expect that in the future, brain-like computer hardware can be created by
combining these different domains in a spintronic device that can be connected to standard silicon-
based circuits. Furthermore, probabilistic switching would also allow for stochastic computing, a
promising technology which represents continuous values by streams of random bits. Banerjee:
"We have found a way to control intermediate states, not just for memory but also for computing."

More information: A. S. Goossens et al, Anisotropy and Current Control of Magnetization in
SrRuO3/SrTiOs Heterostructures for Spin-Memristors, Frontiers in Nanotechnology (2021). DOI:
10.3389/fnano.2021.680468
https://phys.org/news/2021-05-material-neurons-synapses.html
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The COVID-19 virus may not insert genetic
material into human DNA, research shows

WEST LAFAYETTE, Ind. — The virus that causes COVID-19, which scientists refer to as
SARS-CoV-2, likely does not integrate its genetic material into the genes of humans, according to
a study published in the Journal of Virology.

A separate study recently reported the virus's
genetic material was found to have integrated into
human DNA in cells in petri dishes. But the
scientists conducting the newer research now say
that result was most likely caused by genetic
artifacts in the testing.

Majid Kazemian, a Purdue University assistant
professor of biochemistry and computer science

and one of the three co-lead authors on the
research study, said that this finding has two
important implications.

"Relatively little is known about why some
individuals persistently test positive for the virus
even long after clearing the infection. This is
important because it’s not clear whether such

The virus that caused COVID-19 likely does not
integrate its genetic material into the human genome,
research says. Although throughout human history there
have been viruses capable of integrating their genetic
material into human genes, this new study found that the
COVID-19 virus, which is known to scientists as SARS-
CoV-2, lacks the molecular machinery to integrate its
RNA into human DNA. "Our work does not support the
claim that SARS-CoV-2 fuses or integrates into human
genomes," says Purdue scientist and co-lead author

individuals have been re-infected or whether they 0 : _ auth

continue to be infectious to others. So-called Majid Kazemian, pictured here. (Purdue University
. . photo/Rebecca McElhoe)

‘human genome invasion' by SARS-CoV-2 has

been suggested as an explanation for this observation, but our data do not support this case.

"If the virus was able to integrate its genetic material into the human genome, that could have
meant that any other mRNA could do the same. But because we have shown that this is not
supported by current data, this should allay any concerns about the safety of mMRNA vaccines, he
said.”

It is possible for the genetic material of some viruses to be incorporated into the DNA of
humans and other animals, resulting in what scientists call "chimeric events.” Human DNA
contains approximately 100,000 pieces of DNA from viruses that our species have accumulated
over millions of years of evolution. In total, this lost-and-found DNA from viruses makes up a bit
less than 10% of the genetic material in our cells.

Recent scientific journal articles have claimed that the SARS-CoV-2 virus can also cause these
chimeric events. Even before this new research team conducted experiments showing this was not
the case, the researchers suspected it was unlikely, said Dr. Ben Afzali, an Earl Stadtman
Investigator of the National Institutes of Health’s National Institute of Diabetes and Digestive and
Kidney Diseases and a co-lead author on the study.

"While an earlier study suggested that, in cells infected with SARS-CoV-2, genetic material
from the virus copied and pasted itself into human DNA, our group thought this seemed unlikely,”
Afzali said. “SARS-CoV-2, like HIV, has its genetic material in the form of RNA but, unlike HIV,
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does not have the machinery to convert the RNA into DNA. SARS-CoV-2 is unlikely to paste itself
into the genome and coronaviruses, in general, does not go near human DNA. As our study shows,
we find it highly improbable that SARS-CoV-2 could integrate into the human genome.”

Christiane Wobus, associate professor of microbiology and immunology at the University of
Michigan Medical School, also a co-lead author on the study, said that although the collective
understanding of RNA viruses is that integration of SARS-CoV-2 into the human genome would
be very unlikely, it was important to examine the question.

"Unexpected findings in science — when confirmed independently — lead to paradigm shifts
and propel fields forward. Therefore, it is good to be open-minded and examine unexpected results
carefully, which | believe we did in our study,” she said. "However, we did not find conclusive
evidence for SARS-CoV-2 integration, but instead showed that during the RNA sequencing
methodology, chimeras are produced at a very low level as an artifact of the laboratory technique."

To examine the proposed integration event, the researchers developed a novel technique in
which they extracted the genetic material from infected cells and then amplified or reproduced the
genetic material 30-fold. If there were chimeric events in the host cell DNA, these bits of genetic
material from SARS-CoV-2 should also increase 30 times. The data did not show this.

"We found the frequency of host-virus chimeric events was, in fact, not greater than background
noise," Kazemian said. "When we enriched the SARS-CoV-2 sequences from the bulk RNA of
infected cells, we found that the chimeric events are, in all likelihood, artifacts. Our work does not
support the claim that SARS-CoV-2 fuses or integrates into human genomes."

This research was supported by the National Institute of General Medical Sciences of the
National Institutes of Health (NIH) grant R35GM138283 and in part by the National Institute of
Diabetes and Digestive and Kidney Diseases, project number ZIA/DK075149, and the National
Institute of Allergy and Infectious Diseases, project number ZIA/A1001175.

About Purdue University

Purdue University is a top public research institution developing practical solutions to today’s
toughest challenges. Ranked the No. 5 Most Innovative University in the United States by U.S.
News & World Report, Purdue delivers world-changing research and out-of-this-world discovery.
Committed to hands-on and online, real-world learning, Purdue offers a transformative education
to all. Committed to affordability and accessibility, Purdue has frozen tuition and most fees at
2012-13 levels, enabling more students than ever to graduate debt-free. See how Purdue never
stops in the persistent pursuit of the next giant leap at https://purdue.edu/.
https://www.purdue.edu/newsroom/releases/2021/Q2/the-covid-19-virus-may-not-insert-genetic-material-
into-human-dna,-research-shows.html
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