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A Antibody responses target the spike protein including the receptor binding domain as
well as the nucleoprotein and other targets
A Anti-spike (and RBD) antibodies are neutralizing and correlate with protection
A NP antibodies are not neutralizing (we do not know if they are helpful)
AT-cell responses target several proteins
A Strong CD4+ response
A Relatively weak CD8+ response



Vaccine development usually happens at a
glacial pace

_ Process
Design and

Large scale
development, _
exploratory preclinical, Clinical trials Regulatory production and
preclinical toxicology studies review distribution

i i !

DA,

» Phase I» » Phase II» EMA»
‘ ) N 5 etc.

. & ol
oM £ \o((\ ‘o&

‘ i N vf,o

- ® ¥
Years 2-4 years 1-2 years 2 years 2-3 years 1-2 years

15 years



COVIBR19 vaccine development
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C Inactivated vaccines are made
of SARS-CoV-2 that is grown in
cell culture and then chemically
inactivated

Live attenuated vaccines are
made of genetically weakened
versions of SARS-CoV-2 that is

grown in cell culture
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vaccines can propagate to some
extend in the vaccinee’s cells and
express the spike protein there.

J Inactivated vector vaccines carry
copies of the spike on their surface
but have been chemically F
inactivated

Recombinant

RBD protein based vaccines E Recombinant spike

protein based vaccines

SARS-CoV-2

Spike protein (S)

G Virus-like particles (VLPs) carry no
genome but display the spike on
their surface
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Receptor binding domain (RBD)

Nucleoprotein (N)
and viral RNA

L RNA vaccines consist of RNA
encoding for the spike protein and
are typically packaged in lipid
nanoparticles (LNPs)

DNA vaccines consist of
plasmid DNA coding for the
spike gene under a
mammalian promotor

Non-replication competent vector
vaccines cannot propagate in the K
vaccinee’s cells but express the spike
protein there




Current vaccine development pipeline for
SARSC0oV2
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Non-replication competent vector vaccines
Replication competent vector vaccines

Inactivated vector vaccines
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Data from norhuman primate challenge experiments

Company (ref.) Vaccine candidate | Dose range (route) Neut. titre Neut. titre | T cell Challenge URT LRT protection Species
(type) after prime | after boost | response dose (route) | protection

Sinovaé* PiCoVacc 3cc >3 6 A DY dNone? 1:10 rangé ND 10° TCIR, PartiaP Incomplete Rhesus
(inactivated virion + (1:15 (i.t) (low dosey macaques
aluminium ranget after Yes (high dose
hydroxide) 2nd boost)

Beijing Institute of BBIBRCorV 4cy >3 O A PY D100 rangé 1:200 ND 10° TCIR, PartiaP Completd Cynomolgus

Biological (inactivated virion + range (i.t) macaques

Products? aluminium
hydroxide)

AstraZenec® ChAdOxnCo¥9 2.4x100VP;1xor 2x  1:5¢1:40 1:10c1:160 Yes 2.6x10° None (Lxf Partial (Lxf Rhesus
(nonreplicating (i.m.) range rangéet TCIR (i.t., None @xf Complete 2xf macaques
AdV) oral,i.n.,

ocular)

Jansseft Ad26COVS1 1x101vVvP 1:100 rangé Tt Low 10° TCIR, Complete in  Complete in  Rhesus
(non-replicating (i.m.) (i.n,1.t) S.PP group S.PP group macaques
AdV)

Moderna®’ MRNA1273 2x10¢100> Fi.m.) NC? 1:501¢ Yes, CD4.L 7.5x10° None (10> F 0t | NI A | € Rhesus
(mMRNA via LNPs) 1:3,481 TCIRy(i.n., Partial Complete (10 macaques

rangée i.t.) (100> F 0 >3F0

Novavag3 NVX CoV2373 (spike 2x2.5¢25> 3 T 17,92@; ND 10*(i.n., i.ty  Partial (low Completé Cynomolgus
protein + MatrixM) 23,040 dosey macaques

ranget Complete
(higher

doses}



Data from Phase I/l trials

Company (reference) Vaccine (type) Doserange (route) | Neut. titre after prime | Neut. titre after boost T cell response Trial registration number

< Sinovaé® CoronaVac (inactivated SAR&2 3¢6> Hi.m.) 1:30¢1:60 rangé NCT04352608
%ﬁ + aluminium hydroxide) 2X
Sinopharm Inactivated whole virus COMI®  2.5,5 or 10> i.m.) Not reported in detall 1:316 (2.5 ug, 0/28/58) ND ChiCTR2000031809
vaccine (inactivated SAR®V2 + 3x(0/28/56 or 0/28) 1:206 (5 ug, 0/28/58)
aluminium hydroxide) 1:297 (10 ug, 0/28/58)
\%ﬂﬁ 5ug (.m.) 2x (0/14 or
0/21) 1:121 (5ug, 0/14)
1:247 (5 ug, 0/2%)
) CanSintf Ad5 nCoV (noreplicating Adv5 ~ 5x10%, 10t VP 1:18.3%1:19.5 rangeé T Yes NCT04341389
- expressing spike protein) @i.m.)
. AstraZenect ChAdOx1nCQI® (nonreplicating 5x10°VP Median 1:218 Median 1:138 Yes NCT04324606
# chimpanzee AdV expressing spike 1 xor 2 (i.m.) Median 1:5% Median 1:29
\ protein) Median 1:41:16
Modernéeb® MRNA1273 2x25,100 250> 3 Low 1:112.3 (25> A15343.8 Good CD#and low NCT04283461
(mRNA) i.m) (100> A1332.2 (250> A © CD8 response
1:339.7 (25> 311654.3
(100> 3 0
Pfizefo BNT162b1 2x10, 30, 100> 3  Low MYMyn hémn >30 ND NCT04368728
(mMRNA) (i.m.) MYnoT hdon >30
Pfizep4 BNT162bl 2x10, 20,30> 3 Low Day 28 ND NCT04368728
(mRNA) and BNT126bl (165 years):
BNT162b2 MYmMcy o6mn >30
(MRNA) MYHCT oO0on >30

BNT126bl (6885 years):
MYoT omn >30
MYMT® OHA >3O0
mMmYMam 6on >3O0
BNT126b2 (1665 years):
MYMpPT oOomn >30
MmYoco O6HAN >3O0
mMmYocm o0on >30
BNT126b2 (6B5 years):
MYyn oOoHAa >30
MYMOnT o6on >30

Novavaf® NVX CoV2373 (MatrM) 2x2.5¢25> im.t MYMHY OHp- >MYoXZdnc OpgM) >3 CD4 NCT04368988
{LA1S LINRBGSAY W Matrix-M) M) MYoZonp OHM >:
1x25> HA.m. + MYnM OHp >3 dzy

Matrix-M)



Vaccines in Phase Il|

AModerna J - ANovavax
APfizer J — AGamaleya
AAstraZeneca % ASinovaé¢ Sinopharm(3x)

ACansino

AJanssen %



What do the Pfizer results mean?

A43,538 individuals are in the study

A170 COVIEL9 cases were recorded

A 162 in the placebo group (9 severe)
A8 in the vaccine group (1 severe)

A95% efficacy (they start measuring this 7 days post dose 2)
A94% efficacy in the 685 year old group
ANo significant safety concerns

AThe vaccine received different degrees of approval in Bahrain, the
UK, Mexico, Canada, Saudi Arabia, the EU, the US etc.



https://www.fda.gov/media/l144245/downloa@ccessed 8Dec20




