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Potential consequences of new variants

 Ability to spread more quickly in people.

 Ability to cause either milder or more severe disease in
people.

» Ability to evade natural or vaccine-induced immunity.

 Ability to evade detection by specific diagnostic tests.

 Most commercial polymerase chain reaction (PCR) tests have multiple
targets to detect the virus, such that even if a mutation impacts one of
the targets, the other PCR targets will still work.



There are 4 variants of concern

* VOC 202012/01 (B.1.1.7), first detected in Kent England
* VOC 202012/02 (B.1.351), first detected in South Africa

* VOC 202101/02 (P.1), first detected in Brazil

« VOC 202102/02(B.1.1.7 cluster with E484K mutation), first detected in South West
England has been detected in 23 cases.
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VOC 202012/02 (B.1.351)

e Also Known as 501Y.V2 (South Africa) was first identified in South
Africa in December 2020.



Genomic profile

VOC 202012/02 (B.1.351)
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VOC 202101/02 (P.1)

e Also known as 501Y.V3 or B.1.1.28 or Brazilian lineage.

e The variant was first reported in Japan, in four people who contracted
P.1 on a trip to Brazil.

* The lineage emerged in late 2020 in Manaus, the largest city in Brazil’s
Amazon region. It quickly became the predominant variant there and
in several other South American cities.



Genomic characterisation of an emergent SARS-CoV-2 lineage in Manaus:
preliminary findings
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A recent study reported on a cluster of cases in Manaus, the largest city in the Amazon region, in which
the P1 variant was identified in 42% of the specimens sequenced from late December.

In this region, it is estimated that approximately 75% of the population had been infected with SARS-
CoV?2 as of October 2020.

However, since mid-December the region has observed a surge in cases. The emergence of this variant

raises concerns of a potential increase in transmissibility or propensity for SARS-CoV-2 re-infection of
individuals.
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VOC 202102/02 (B.1.1.7 cluster with E484K)

» Through routine scanning of variation in VOC 202012/01 (B.1.1.7) a small number of B.1.1.7

sequences (33 of 258504 sequences as of 11 February 2021), had acquired the spike protein
mutation E484K.

» The cluster (VOC 202102/02 (B.1.1.7 cluster with E484K)) has the mutations previously
described for VOC 202012/01 (B.1.1.7) with the addition of E484K in spike gene, L730F in
orflab, and A173V, A398T in N gene in all cases

« E484K is a mutation of concern with regards to antigenic change and receptor binding avidity, and is potentially
more concerning when combined with N501Y.

* E484K is associated with increased binding to human ACEZ2, though it is unclear what impact this has on virus
phenotype.

» Finally, E484K is associated with multiple variants of concern including the B.1.351 and P.1 lineages, as well as
being identified as a long-term adaptation in several different immunocompromised patient studies.



Important Mutationsin the three VOCs

N501Y: B.1.1.7, B.1.351, P1
K417N: B.1.351, P1
E484K: B.1.351, P1
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Potential consequences of VOCs

* 3- Immune evasion

Therapeutic Monoclonal Antibodies

Regeneron’s mAb Cocktail
Eli Lilly’s mAb (LY- (REGN10933 and

I CoV555) REGN10987)

B.1.1.7 Is working Is working

No longer neutralizes REGN10933 does not
B.1.351 neutralize,
REGN10987 neutralized

REGN10933 neutralized
Probably does not probably not anymore,
neutralize whether REGN10987 still

neutralized is unclear

P.1
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Potential consequences of VOCs

* 3- Immune evasion

Influence on neutralizing activity of convalescent sera and sera from vaccinated persons

. Sera from mRNA vaccinated
Variants Convalescentsera . . -
individuals

B.1.1.7 Little loss of activity Little loss of activity
Strongreduction, Moderate reduction
B.1.351 Loss of activity roughly
50%
P1 Probably similar to Probably similar to
] B.1.351 B.1.351

MRNA vaccines induce very high neutralizing antibody titers, even at a large drop (10x) would
still have a lot of neutralizing activity stay

For Moderna and Pfizer vaccine protection was seen after vaccination, when the neutralizing
antibody titers are still very low

Neutralizing antibodies aren't everything in the immune system
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B.1.351

Novavax trial — 31% SA participants had past infection. Covid-19 incidence in:
Seronegative (no past infection) — 3.9% (58/1494; 95%ClI: 3.0-5.0)
Seropositive (past infection) - 3.9% (26/674; 95%Cl: 2.5-5.6)

bioRyiv SARS-CoV-2 501Y.V2 escapes neutralization by South African COVID-19 donor plasma

*************************** Constantinos Kurt Wibmer®, Frances Ayres!, Tandile Hermanus®, Mashudu Madzivhandila®, Prudence
Koacudi! Rronwen F | amhenn®? Marion Vermenlen® Karin van den Rero®® Theareca Rocenmmna® Mirhael

Convalescent sera from 44 South Africans infected in 15t wave, >90% showed
reduced immunity & 48% had complete immune escape to 501Y.V2

Escape of SARS-CoV-2 501Y.V2 variants "
medRyiv from neutralization by convalescent plasma ,< [‘)2\-\
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Neutralization of 501Y.V2 variant strongly attenuated, with IC50 p il
10 Dilution 102

increasing to 6 to 200-fold higher relative to 15t wave viruses




Do vaccines prevent clinically apparent SARS-
CoV-2 infections with the pre-existing variants?

Yes, quite well

Efficacy (vacEi::::e:I 5: :Jrll:cs:ebo) Si‘.ril;zle
‘Sigedose fohmon-fobmen® 6% n/a 43,783
Pfizer, 95% 8 vs 162 34,022
moderna 94% 11 vs 185 28,207
) WESAERE  92% 16 vs 62 19,866
NOVAVAX" 89% 6 vs 56 15,000

retrazerec P 67% 84 vs 248 17,177
& sinovac# 51% n/a 12,396
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Do vaccines prevent hospitalisation / severe

Covid-19 with pre-existing variants?

Yes, very well

Efficacy —
severe C-19

* Single dose

Gohmonfohmon 859/, *#

@ 90%

moderna 100%

wrowacenres —— 100%
NOVAVAX Too few
AstraZeneca/} Too few
@ sinovac# 100%*
Brazilian trial

Severe Covid-19
(vaccine vs placebo)

n/a n/a
1vs 9 n/a
0 vs 30 Ovs9
0 vs 20 n/a
Ovs1 n/a
Ovs3 2 Vs 22
n/a n/a

#Note: number of severe cases not known

Hospitalised Sample size

43,783
34,922
28,207
19,866
15,000
17,177
12,396




Is vaccine neutralisation impacted by 501Y.vV2?

* Single dose
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Are vaccines clinically effective against 501Y.V2?

Clinical Clinical Clinical
efficacy (mild / efficacy (mod/ efficacy (hosp
mod) severe) | severe)
* Single dose
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What have we learnt about vaccines & the 501Y.V2 variant...

- Lab: all vaccine-induced antibodies less activity in neutralizing the
501Y.V2 variant — Pfizer & Sinopharm (minimum ) to Az (substantial {)

» Clinical studies in South Africa on mild to moderate disease
— Az decline in efficacy (66% — 22%), but wide 95% confidence intervals (-49 to 60%)
— Novavax show decline in efficacy (89% — 49%)
— No data on Pfizer, Moderna, J&J, Gamaleya, Sinovac or Sinopharm

* Clinical studies in South Africa on severe disease and hospitalization
— J & J shows high efficacy (85%)
— No data on Pfizer, Moderna, Novavax, Gamaleya, Sinovac or Sinopharm
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