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# (uba develops the world's first conjugate Yaccine for Govip-I9
L cubn® l‘ndﬂicwu.r.hd developed two Votelne agaunst SARs-cov-2
° SDbana 2 ond Abdalo
L both wactine ae AWt Vascing
0 In Soberna 2 ,the spike pubkin U chwcawi Linked
b the fthanve foxoid , mauung it o wnUGalL vagtue -

L Apowt Sulunit vaceine
¢ Qb includu  only bonlt of the viuu o8& bactsia ovsukunit
instend of enttre gums , Whith hawe been sdaekd for
hew m‘uw to Shmulate immune cells
b Abowt wnjvgak vacune
* 9+ wmbing @ weak anbigLn with s’rron% anhg tn
L o M So that immune I'-'S{tm hot a éh’ﬂh%’ﬂ- immun-
Ological Httponse to the wWWK antigtn -
* common wnjugal vaceines au HaLmophilvs intiven za typeb

(Hib) and the Pneumococcal VOLLANL




3% PLagmuid DNA vaccine ZyCoV-D

— ZLyCoVV-D vaccine—

. Wonfdg {irst plagmid DNA vaccine

- Recejved Emengency Usge Authonizokion in
Tndia,

—~Plagmidgs DNA Vaccines

- A plagmid (8 a small, cirncular, double—
stronded DNA molecule that (g distinckt {rom
a cell’s chromogomal, “DNA,

- Plagmids naturnallly exist in bacteniaol cells,
and they alge” occur in some eukaryotes

. A plece of DNA encoding the antigen is
ingeated into a bactenjal plagmid and
inpected into humang.

- Tt then stimulotes the immune system to
genenote ontibodieg and T—cells Lmmunity
againgt the virus.

N PN PN



— Signifrcance
‘Plagmid DNA hag huge potential
QuickLy develops vaccines with fairly
genenic manufacturing procesges
The gpecified DNA plece disintegnates aftes
it hag completed (tg action and thus i
unable to Lnteh,’ﬁe_h.e. with the g,ene.t;:c
compogition of humans.

Ag vaccine doeg not uge any pant of the
virug they ane congldened nelatively sofex.
‘The plagmid vaccines have good genetic
stablLity and dre afgo eogy to administen.
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Vaccine—Preventable Digeages (VPD2)

Vaccine—preventable digeages (\VPDg) are bactenial
ond vinal Lnfections that can be avoided using
vaccanotions,

« VPDg can be itrangmitted by a vanlety of means,
anﬂ,ud,i,ng, the o, negpirotony dnoplets, and
body contact.

Vaccine-Preventable Diseases

Pneumococcal Diphtheria

Fap e
e L\.J Tetanus
Influenza Ww O o e o
'R N ™ Pertussis
5 AW 4,
Meningococcal - - =/ am, Poliomyelitis

Human & ) A . . © £ Haemophilus
Papillomavirus < S e N e '\.r"] influenza type b

¥ 1 i/
P i A \ LA . )
= = L J o~ —

L y 1

Hepatitis A . G ) ey = { . Measles
4 - AT i P s
| / 1 WJ L |

HepatitisB \ \ . Rubella

: Varicella
Rotavirus
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+ Mission Indradhanugh provides vaccination
againgt 12 Vaccine—Preventoble Digeages (VPD).
« The \WPDg covered under Migsion Indradhanusgh
are
. Diphthenia
Whoop;',ng, Coug,h
- Tetanug, Pollo
. 1B
- Hepatitis B
- Mening(tis
- Pneumonga
- Hoemophilug Influenzoe Type B infections
. Jopanege Encephalitis (JE)
- Rotavinug Vaccine
- Pneumococcal Con yugote Vaccine (PCV)
- Meaglles—Rubella (MR),



When will Tndid’ vaccine be out?
India’s finst indigenously developed mRNA vaccine (8
expected to be neleaged by the Pune—baged Gennova

Blopharmaceutical 8.
About mRNA vaccine:

How mRNA COVID-19 .
Vaccines Work

Understanding
the virus that
causes COVID-19.

Coranaviruses, like the ane that
cauges COVID-19, are named for

the crown-like spikes on their
surface, called spike proteins.
These spike proteins are ideal
targets for vaccines.
L ]

What is mRNA?

Messonager BMA, or mRNA, is
genetic matesial that talls your

bady how to make protens,
B o ” .
What is in the vaccine?
The vaccine is made of mRNA

wrapped in a coating that makes
delivery easy and keeps the body

from damaging it. ‘

/y
How does the & 7 /
vaccine work? '\
The mBNA in the vaccine teaches

yaur cells how to make coples
of the spike protein. If you ars
exposed to the real virus later,
yaur bady will recognize it and
know how ta fight it off.

}k _f, Antibody

Page276



The Pregent Status O{; the Vaccine:

. The mRNA voccine in India L8 cunnently in phage
X and 3 tafals to examine the {mmunogenicity,
sofety and tolenabllity.

Advan t:a%e&:

. Evidence neveals thot mRNA Voaccine shows nobust
fmmune regponge in the taials and enhanced
protection aganst nfections.

. Az it employs only the genetic code, (L (s eagily
updated in negponge to the emengence of vonLants.

Challe ' respec 0 VaCCINes—

- Ths glonage mandates temperoture gpanning from
monug 30 degree C to minug 50 degree C,

. Such stringent {reezing conditions are expensgive
to be maintained.

. There (8 a wide gap between vaccine preparation
and its supply due to challlenges in scaling up
product Lon.,

Page277
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ome Sequencing?

How genome sequencing has changed our
understanding of monkeypox virus

Over 600 genomes have been sequenced this year alone from over 35 countries

= Genomic surveillance help
provide unique insights into
outbreaks, track the spread of
pathogens, help public health
decision-making as well as for

epidemiology

= Being a DNA virus, the
monkeypox virus like other
poxviruses was believed to have a
small rate of accumulating genetic
changes

« But a ecent sty revealed
that the observed rate of genetic

changes in the virus was higher Largely ignored: Before the first case was reported in

— average of around 50 genetic the U.K. in May this year, only 50 complete genome
changes sequences of monkeypox isolates were deposited in

» Infections in the animal public databases

reservoirs could also enable :
continued transmission and :h0ver 95% of » The A.2 . The A.2 lineage
accumulation of mutations before s regently lineage of the  amid the 2022
the virus jumps to humans deposited monkeypox outbreak suggests
............................................................................. genome virus a previously

= One study has suggested sequences of the encompasses  undetected
continued evolution of the virus, virus belong to six genome and cryptic
including deletions, suggesting the B.1 lineage sequences, transmission
newer ways in which the virus linked to the including the  of the virus in
continues to evolve with sustained superspreader two collected  multiple countries
human-to-human transmission events in Europe  from Kerala since at least 2021

In News
Recent gtudy nevealed that the sote of genetic changes
in the monkeypox virug wag highen than expected

°

o c
+ Gerome gequencing L8 the process of detexmining
the complete DNA gequence of an organism's genome
al a gLv\g,ﬂ,e Lime.
e Determines the charactesnistic o{‘ any ong,angm
o Every oaa,g,am',gm hag a unLgue genome gequence,

Why are 20 many genome gequences being gofated?
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e When vinuges multiply, on seproduce, there (8 a
copping mechanism that tnrangfers the gene
information to the next genesation,

« Since no copying mechanism (8 penfect g0 when the
virug multiplies, there will be small changes,
which ane called mutations.

e Thege mutotions accumulote ovenr Lime, and aften
proflonged peniods, ane negpongible for evolution
ko new onganigms,

« Within a gingle neproduction, the changes are
extremely muinon.

o Mone than 357 of the gene gtaucture remarnsg
the game.
How do thege small changes help?

e Minor chav\g,eg thot occun are caucral to undexgtand
the noture and behavioun of the organigm.

. The)L could provide Ln{Iom,matLon about the om,;Lg,Ln)
Lrangmission, ond (mpackt of the virug on the
patient,

e Could algo hold clueg ro the d;L{j{jenLng, eﬁectg the
vions coulld have on patients with d;U“{jem,ev\t heal th
parametend,

acce evolul o

+ Monkeypox vinug hag a DNA genome of axound
00,000 bage paging, m,OuthL)L 06 times Largen Lhan
thot of SARS—CoV-2..

e Thig virwg algo evolves by the accumullation of
genetic ennons, on mutations, in its genome when
it neplicates inglde a hogt.
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« Being a DNA vinug, the virug Like othen poxviruges
wag bel reved o have a gmall sate of accumu!,at;ing,
genetic changes companed to viruges with

o An RNA genome Like SARS—CoV-2,, which have
a much Langen sate of mutations.

. But (L wag obgenved that nate of genetic changes
n the virug wag h;Lg,lqem, thon expected average O{i
aound 50 g,ev\et;ic clqav\g,e&

e Seveaal mutations have been rdentifred n the new
gequences of the monkeypox virus.

o May have emenged due to intenaction between
the:

o Viug genome and an  important family of
proteing coded by the human genome konown ag
the  Apolipoprotein B Editing  Complex (on
APOREC3).

+ Thege proteins offer protection against centain
vial Ln{‘ec;biong by edLLLv\g, the genome  gequence
of the virus whille it neplicates in the cell.

+ Some negeanchers suggest thot many of the genetic
mutotiong in the monkeypox genomes {rom the
current outbreak. are el ics of the effect of
APOBEC3,

ecomme O

« Geromic gunvelllonce of pathogens  provides
interesting ingights by {ollowing a moleculan
approach for contact taacing and undenstanding the
Erangmission of the vinug acnogs the wonld.
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« With COVID-19 and monkeypox wonldwide, there (8
a need to butld a sustainoble gystem {for genomic
survelllance in India and globally gtaengthen it.

e Since data 3ug,g,egi; a sustained human—to—human
Lrangmsasion

o Continuous genomic sunvelllance L8 L{mpostont
to undengtond the evolution and adaptatLon o{j
the virus
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S S 1 C S ed nto
waong Onbit

« TSRO hag said that the satellite onboarnd [iLg
marden SSLV ‘'are no ﬂ,ov\g,eh, ugable" aften the
SSLV-D1 placed them in an elliptical onbit ingtead
of a circulon ore.

ALl about SSLV

. Smaﬂ,ﬂ,—]l,i{,t Lounch vehicle beLv\g, developed by the
TSRO with paxlood capacity to del lvex.

o 600 kg to Low Eanth Onbit (LEO) (500 km)
o 300 kg to Sun—gynchnonoug Onbit (500 km)

o A dedicated Launch pad in Snihanikota calfed Small
Satellite Launch Complex (SSLC) will be get wp.

» New gpacepont, undes devel opment, neax
Kulagekharapatnom n TN  will handle SSLV
Launches when compllete,

o Aften eni;en;:v\g, the opesotional phage ) the vehicle's
production and Launch operations will be done by

o A congontium of Indian {fixmg along with
NewSpace Tndia Limited (NSIL),

« Tt i3 a 04 stoge Launching vehicle.

« Fingt 03 stages will wge Hydroxyl—tesminated
polybutadiene (HTPB) baged golid propellant, with a
fourth texminal stage being a Velocity—Taimming
Module (VTM).

Comparigon between SSLV, PSLV

o« SSLV wog developed with the aim of ]Launch;Lng,

smalll gotellites commencially ot drnogtically
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