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COVID-19 Asilamasi:

- Dunyadaki insanlarin %67,9’u en az bir doz asi ile bagisiklandi;

- Kuresel boyutta 12,69 milyar doz asi uygulandi; her giin 3,87 milyon doz asi
uygulanmakta;

- Gelismekte olan (LIC) lilkelerde insanlarin %22,3’ii tek doz asiya erismis
bulunuyor.

https://ourworldindata.org/covid-vaccinations



COVID-19 vaccine doses administered per 100 people, by income group
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- Asillamanin yetersiz kaldigi durumlar

- Toplumsal bagisiklik mumkiin mui?

human papillomavirus, smallpox, yellow fever vaccines

- Sorun asilarda mi? yoksa enfeksiyonun
ozelliginde mi?

Neutralizing antibody titers

Time post-vaccination

https://ourworldindata.org/covid-vaccinations ; Bhattacahrya D. Immunity 2022; doi: https://doi.org/10.1016/j.immuni.2022.05.004.



https://ourworldindata.org/covid-vaccinations

Global impact of the first year of COVID-19 vaccination:
a mathematical modelling study

Oliver | Watson®, Gregory Barnsley*, Jaspreet Toor, Alexandra B Hogan, Peter Winskill, Azra C Ghani
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Figure 1: Global COVID-19 deaths averted due to vaccination based on excess mortality

Watson Ol et al., Lancet Infect Dis 2022; 22: 1293-302

COVID-19 asilamasi > 10 M 6liimii engellemistir.




Asililarda gozlenen enfeksiyonlar (Breakthrough infections):
“Aslya ragmen hastalanma”

»Tam asili bireylerde gozlenen SARS-CoV-2 enfeksiyonu*
«Breakthrough infections»:

* zamanla azalan bagisiklik

Israil Saglik Bakanligi, 2. dozdan 4-6 ay sonra semptomatik enfeksiyonlara
karsi asi etkililigini %40 olarak bildirmistir: 6nemli dusls 3

* varyant enfeksiyonu

Ortaya ¢ikan VOCs’lara karsi azalmis asi etkinligi sonucu «asiya ragmen

hastalanma» gozlenebilir; bunun sonucu yeni asilamalara gerek vardir?!

* baskilanmis immaunite & asiya yetersiz yanit
immiin sistemlerinde sorun olan kisiler tam asilansalar bile, bu tip sorunu
olmayanlara kiyasla, COVID-19 gelistirme riski tasirlar?

* Ozellikleri:

Onaylanmis / kullanim izini olan asilarin 6nerilen dozlarda uygulanmasindan 14 giin sonra gozlenen enfeksiyonlar

Genelde hafif, asemptomatik enfeksiyonlar, IgG duizeyi anlamli derecede ytkselir ve siiratle azalir; viral atilim siireci kisadirt
Viral Asilananlarda gézlene enfeksiyonlarda, asisizlara kiyasla, viral yiik ylksektir ancak asililarda suratle azalir; attiklari virlis miktari, asisizlarda gézlenenlere kiyasla distiktir?

1- Tian D et al., ) Med Virol 2022. DOI: 10.1002/jmv.27636; 2- Ke R, Martinez PP, Smith RL, et al. medRxiv. Preprint posted online September 2, 2021. doi:10.1101/2021.08.30.21262701; 3- Sun J et al., JAMA Intern Med

2022;182(2): 153
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http://dx.doi.org/10.1101/2021.08.30.21262701

Asilarda ana hedef spike proteinidir
Spike form ve konformasyonlari

b
Prefusion Postfusion 3 closed RBDs 1 open RBD 2 open RBDs
EY .

* Viriyon basina 2419 Spike trimeri
* %97 preflizyon - %3 postflizyon formunda

e Prefiizyon trimerlerinin konformasyonlari
* Tam kapah %31
 Tek RBD acik %55 )
* iki RBD acik %14

* inaktivasyon ve saflastirma islemleri trimer
form ve konformasyonunu etkiliyor

* Spike proteini glikozillenmistir; orani
immun uyariyi etkiler
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Nature 2020, 588: 498-502
https://doi.org/10.1038/s41586-020-2665-2



Inaktif Asilarda Uretim sirecleri ve S proteini

 Saflastirma islemleri cesitli; saflik oranlari tam bilinmiyor
e Uretimde kullanilan hiicre kiiltiriinden gelen proteinler !

* cerdigi S proteininin dzellikleri konusunda fazla bilgi yok
- Beta-propiyolakton ile inaktivasyon ve saflastirma asamalari “post-fizyon” S
proteini sentezine ve S1 ayrismasina neden olur
- Formalin ile inaktivasyon ise pre-flizyon konfirmasyonunun korunmasina yol
acar
* Adjuvan kullanimi:

Prefusion Postfusion

- Alum kullanimi s6z konusu (Th1 / Th2 yonlenmesi) 25.6% 74.4%

- Alum + TLR 7/8 agonisti; Alum + CpG..

e Tum virlis partikili kullanimi nedeni ile S proteini disindaki
II:/I, N, E proteinlerinin varhgi...: Adjuvan etki ve daha kapsayici
oruma...

Heinz FX, Stiasny K, npj Vaccines 2021;6: Article number 104 ; Gao Q et al., Science 2020;369: 77-81; Liu C et al; Structure 2020;28: 1218-1224.


https://www.nature.com/npjvaccines

Immunoinformatic identification
of B cell and T cell epitopes
in the SARS-CoV-2 proteome

Stephen N. Crooke, Inna G. Ovsyannikova, Richard B. Kennedy & Gregory A. Poland

Bioinformatic prediction of potential T cell epitopes for SARS-Cov-2

Kazuma Kiyotani(' + Yujiro Toyoshima' - Kensaku Nemoto' - Yusuke Nakamura'

- SARS-CoV-2 Wuhan suslarinda:
* S proteininde: 444 epitop
* E proteininde: 29 epitop
* M proteininde: 132 epitop
* N proteininde: 106 epitop

- SARS-CoV-2 varyantlarinda (a, B, y, 6 ve A):

* S proteininde %14 epitop kaybi

E proteininde % 2 epitop kaybi
E M proteininde %3 epitop kaybi
* N proteininde %14 epitop kaybi olmakta

~ E ve M proteinlerinde aa dizileri korunmakta

- Yapisi korunan bu proteinler sayesinde
INAKTIF asilar icin B ve T hiicrelerinin
_ sagladigi bagisiklik korunmakta ...

- Bu asilarin mutasyonlardan daha az
etkilenmesi dogal !




MRNA Asilarinda Uretim surecleri ve S proteini

a b
Transkripsiyon sonrasinda mRNA nin saflastiriimasi: SR Rgene MRS
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Dogal enfeksiyondakinden farkh bicimde hiicre

icinde sadece S proteini sentezlenir
Yanit Bekleyen Sorular
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- mRNA nin protein sentezi hangi HUCREDE oluyor?
- mRNA nin kalicihgi ve ekspresyon siiresi? (10 giin kadar !)

Heinz FX, Stiasny K, npj Vaccines 2021;6: Article number 104; Pardi N et al, J Control Release 2015; 217: 345-351. doi:10.1016/j.jconrel.2015.08.007;
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https://www.nature.com/npjvaccines

Inaktif ve mRNA Asilarinda Antikor yaniti......

BioNTech produces 10 times more antibodies
than China's Sinovac: study
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What level of neutralising antibody protects
from COVID-19?

David S Khoury'", Deborah Cromer'*, Arnold Reynaldi', Timothy E Schlub'?, Adam K
Wheatley?, Jennifer A Juno®, Kanta Subbarao™ *, Stephen J Kent* 3¢, James A Triccas’",
Miles P Davenport! ™.

YUKSEK ANTIKOR DUZEYi 1Yl ve ONEMLI BIR «SEY» mi???

https://www.france24.com/en/live-news/20210716-biontech-produces-10-times-more-antibodies-than-china-s-sinovac-study
Lancet Microbe 2021, httos://doi.ore/10.1016/ S2666-5247(21)00177-4 ; medRxiv preprint doi: https://doi.org/10.1101/2021.03.09.21252641



Gelecekte Kullanima Girecek Asilar

Elimizdeki asilar ile koruyuculuk 5-6 ayda diisiiyor; ve bu durum tiim asilar igin s6z konusu
Booster doz gerekli...ancak sorunu ¢6ziiyor mu?

Ne yapilabilir? Yapilabilir mi?

Yeni asilar: kime, ne icin kullanilacak?



COVID-19 Icin Kullanilan Asi Giretrim Teknikleri

inaktive asi Canli-ateniie as!I Rekombinan
F @ protein

%% =gPike rotem D, VLP
< {@}

Examples: Sinovac, Examples: Codagenix, Examples: Novavax,
Sinopharm Ankara Vaxine
inaktive viral vektor DNA mMRNA

5y

@ O i)

Examples: Oxford, Examples: Inovio, Zydus Examples: Moderna,
CanSino Cadila BioNTech

Bunlar arasinda, en onemli gelismelerin olacagi varsayilan: mRNA asilar

Gelmekte olan asilar:
- mRNA (SAM): CUREVAC
- Adjuvanli asilar: Sanofi, Medicago, SK Bioscience...

- IN asilar

Chung et al. ACS Nano. 2020;14:12522-12537; Krammer et al. Nature 2020;586:516-527; Polack F et al. N Engl J Med 2020;383:2603-2615
COVID-19, coronavirus infectious disease-19; DNA, deoxyribonucleic acid; mRNA, messenger ribonucleic acid; RBD, receptor binding domain



mMRNA asilari, vicutta antijen sentezlenmesini
saglayarak, dogal bagisikligi uyarirt-2

Uygulama, MRNA-LNPs nin alinigi,
LN’e tasinma  Immun hiicre infiltrasyonu

Antijen ekspresyonu & sunumu,
dogal bagisik yanitin uyarilmasi

Edinsel yanitin uyariimasi,
hiicresel / hiimoral yanitin gelismesi
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CTL, cytotoxic T lymphocyte; LN, lymph node; LNP, lipid nanoparticle; MHC, major histocompatibility complex; mRNA, messenger RNA; NK, natural killer
1. CureVac AG. CVnCoV Investigator Brochure. 2020; 2. Pardi N et al. Nat Rev Drug Dis 2018;17:261-79
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1)-mRNA asilart:
MRNA + viicuda iletme bélimlerinden (LNP) olusur

mRNA feature

Biyolojik iglev

5r’n7G-ppp-N—_| |_

Translasyon
baslar

Translasyon
uyarinca tanima

MRNA stabilitesi MRNA stabilitesi

Nukleer eksport Ribozoma
baglanma
PRR’ca taninma kolaylasir

azalir

ORF o

ilgili geni kodlayan
sekans

SARS-CoV-2 ‘de,
MRNA asisl, spike
proteini kodlar

L

mRNA stabilitesi

Translasyon
baglar

Translasyon etkili
olur ve optimal
RNA
yari omrinu
belirler

Nance and Meier. ACS Cent Sci. 2021;7:748-756; Linares-Fernandez et al. Trends in Molecular Medicine. 2021;26(3):311-323
DNA, deoxyribonucleic acid; LNP, lipid nanoparticle; mRNA, messenger ribonucleic acid; PRR, pattern recognition receptor

UTR, untranslated region

Poly-A tail

3!

AAAAA

mRNA stabilitesi

Translasyon baslar-
poly A ugu, dolayl
yoldan mRNA

translasyonunu ve kalici

sireyi ayarlar

Translasyon
molekdillerini ceker

iletme boliimii

LNP (Lipid Nano
Partikal))

e

MRNA’y1 korur & hiicre

tarafindan alimi / immiin
yanitti arttirir
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Ekzojen mRNA'nin immunomodulator ozellig

dogru dengenin saglanmasi

Nukleositleri degistirilmis, saflagtiriimig

Carrier sensing?

* TLR7
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Degistirilmemis, saflastirnimamis
MRNA

Endosomal-RNA sensing

Type | IFNs

Cytosolic-
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* PKR

* RIG-I
« Others?

v

DC maturation

- CD80

- CD86

*MHC class | and Il

== Yanit indiiksiyonuna katki

Tip | IFNs

=== Yan etki olusumu

inin arttirilmasi:

mmm Kodlanacak protein ekspresyonuna etki

MRNA optimasyon teknikleri

MRNA stabilitesini ve kodlayacagi
proteininin ekspresyonunun arttirma

+ Sentetik CAP analoglari

* 5 cap ve 3' Poly(A) uc- kisimlarinin
eklenmesi

+ 5-UTR veya 3’-UTR segimi

* Translasyonu arttirmak i¢in sekans /
kodon optimasyonu

immiinojenite ve tolerabilitenin
degistirilmesi

Modifiye nikleositler kullanarak dogal
bagisiklik uyarisini azaltmak,
translasyonu arttirmak

dsRNA uzaklastirilmasi igin
saflastirma

Ag, antigen; CD, cluster of differentiation; DC, dendritic cells; dsRNA, double-stranded RNA, IFN, interferon; MDA-5, melanoma differentiation-associated protein 5;
MHC, major histocompatibility complex; mRNA, messenger RNA; OAS, 2'-5'-oligoadenylate synthetase; PKR, protein kinase R; RIGI-I, retinoic acid-inducible gene I,
RNA, ribonucleic acid; TLR, toll-like receptor; UTR, untranslated region

*i.e. pseudouridine or N1-methylpseudouridine;
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Figure adapted from Pardi et al. Nat Rev Drug Discov. 2018; 17(4):261-279; Schlake et al. Cell Mol Life Sci. 2019;76(2):301-332; Zhang et al. Front Immunol. 2019;10:594; Pardi et al. Curr Opin Immunol. 2020;65:14-20; Murira A and Lamarre A. Front in Immun

2016;7:609



Replike olmayan SARS-CoV-2 mRNA asisi

(1) mRNA, LNP icinde (2) Endositoz (4) mRNA, ribozomlar (5) S proteini (6) Ayrica S proteini (7) Dogal ve edinsel
verilir . uyarinca hicre icinde proteazomlarca salgilanmasi olur bagisiklik
MRNA'nin siratle icine giris translasyona ugrar parcalanir, ortaya ve antijen olarak hicreleri S
""""""" yikimi 6nlenir; “ve S proteini uretilir ¢ikan peptidler, - yuzeyden digan " proteini ya da
hiicre icine giris (3) Sitoplazma MHC icinde hicre cikar parcalarinca
kolaylagir icinde mRNA yluzeyine cgikarlar uyarilir; immdan
acgiga cikar yanit olusur

N
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Translation /
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|
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Figure adapted from Jackson et al. npj Vaccines. 2020;5:11 and Nance & Meier. ACS Cent Sci. 2021;7:748-756. This is an open access article distributed under the terms of the Creative Commons

CC BY license, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

CoV, coronavirus; LNP, lipid nanoparticle; MHC, major histocompatibility complex; mRNA, messenger ribonucleic acid; 16
ORF, open reading frame; SARS, severe acute respiratory syndrome; UTR, untranslated region



Replike olmayan (NRM) ve olan (SAM) mRNA asilari ile protein sentezi

NEM

* NRM'’ler sadece istenen proteini
(6rnek: viral proteini) kodlar %2

* Sentezlenen protein miktari, hlicreye verilen

NRM miktari ile orantilidir3

MRNA \ .

Protein

NRM, non-replicating mRNA; SAM, self-amplifying mRNA; UTR, untranslated region
1. Jackson NAC et al. NPJ Vaccines 2020;5:11; 2. Pardi N et al. Nat Rev Drug Dis 2018;17:261-79; 3. Bloom K et al. Gene Ther 2021;28:117-29

SAM

mekanizmasini kodlar!2

uygulanan SAM miktarindan fazladir?

* SAM ‘ler ilgili proteini ve viral replikasyon

* mRNA, hiicreye verildikten sonra ¢ogalir 2
* Sentezlenen protein miktari ilk asamada

Replication
\ machinery
w > /” Amplified
mRNA
mRNA +
code for /V
replication
machinery .
@ Proteln
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MRNA asilarinin tipleri

Self-amplifying
MRNA (replicons)-SAM-

Conventional
non-amplifying mRNA

SAM MRNA
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Adapted from Marc MA et al. Expert Opin Drug Deliv 2015; 12: 1851-65,



CureVac 1. jenerasyon SARS-CoV-2 mRNA asilari ile (CVnCoV) yapilan
Faz 2b/3 calisma sonuclari, etkinligin disik oldugunu gosterdi

> 39,000 gonullude gerceklestirilen Faz 2b ve Faz 3 sonugclart:
%48 228

Variantlara bagli dusuk immunojenite

CVnCoV'in Virolojik olarak
agir COVID-19 olgularinda etkisi kanitlanmis COVID-19 Alpha 9432
olgularinda (8.1.1.7)
ilk epizod sayisi Lambda
(C.37)
18-60 yas grubunda koruma Gamma.
(P.1)

Hospitalizasyon Orta-agir Her tarll B.1.621 0
ve 6lim siddette enfeksiyon COVID-19’ a kars| (Colombia) 014

0Ovs 6 %77 %53 =

Orlglpal %3
(vaccine vs placebo) strain
0
In participants >60 years old, the available data did not enable a statistically significant determination of efficacy. Delta Yl
The data confirmed a favourable safety profile in all groups.

Kremsner PG, et al. Lancet Infect Dis. 2021:doi.org/10.1016/S1473-3099(21)00677-0; CureVac: Final Analysis of Pivotal Phase 2b/3 HERALD Study. Available at: https://www.curevac.com/wp-content/uploads/2021/07/20210107_CureVac_Final
Analysis-of-Pivotal-Phase-2b-3_Presentation_FINAL.pdf. Accessed 25 October, 2021. The graph has been independently created by GSK from the original data

COVID-19, coronavirus infectious disease-19; CVnCoV, CureVac Covid-19 Vaccine; mMRNA, messenger ribonucleic acid; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2
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CureVac-2 (CV2CoV) asisi ile, arttirilmis protein ekspresyonu ve
immunojenite saglanir

* Her 2 asida:?!
» Ayni CAP

» Kodlanan ayni Spike Protein
1st generation: CVnCoV

» LNP partikdld ayni

5, 3!
* CV2CoV’de farkh olarak: optimize edilmis «<non-coding ::MLJ’AT(';

elements» ‘lari bulunur: antijen ekspresyonunu arttirir :

» 5’ UTR: insan «hydroxysteroid 17-312 beta
2"d generation: CV2CoV

dehydrogenase 4 gene» (HSD17B4)

5 3
>3 UTR: insan «proteasome 208 subunit» (PSMB3)

HSD17B4 PSMB3
» Poly A sekansi

* 1. jenerasyona kiyasla, 2. jenerasyonda antijen
ekspresyonu fazla?3
* Pre-klinik hayvan deneyleri, immuinojenisitenin arttigini

gostermistir3
20

1. Gebre MS, et al. Nature 2021:doi.org/10.1038/s41586-021-04231-6; 2. Roth et al. bioRxiv. 2021: https://doi.org/10.1101/2021.05.13.443734; 3. Hoffmann D, et al. Nat Commun 2021;12(1):4048. doi: 10.1038/s41467-021-24339-7. CV2CoV, CureVac Covid-19 Vaccine; CAP, catabolite activator protein; HSD17B4, hydroxysteroid 17-312 beta
dehydrogenase 4; HSL, histone stem loop; LNP, lipid nanoparticle; MUAG, mutated alpha-globin-3'UTR; mRNA, messenger ribonucleic acid; PSMB3, proteasome 20S subunit beta 3; PP, polyprotein; UTR, untranslated region



Primatlarda CV2CoV asisi ile elde edilen immunojenite ve
etkinlik sonuclari-1

CV2CoV 42. giinde bellekli B ve T hiicre yaniti saglar

Species: Macaca fascicularis (cynomologus)

Prime Boost Challenge
* CVnCoV, M DO DI WL W2 W4 W5 W6 W8umbee WO necropsy
cvzcov < B e Xk Kk Kk ok Kk * *
Kiyaslandiginda:
* Nt Abs sentezi 0.25 g 1000 0.0065
daha hizli ve o€ ] S .
e 5SS 0207 - 5 < o
guclu: §§ ' ES 10- 5 T
. _ @ 0.5 S m o Py
- Yuksek antikor g6 ] g6 S 100
. . 8 | 22 L
titresi 8 < e 52 o5 > 1
. . (S 1 ) T8
-GucluBveT 2o 0057 o |
bellek yaniti Yoo . _ 0.0 L= T L 10
Sham CVnCoV  CV2CoV Sham CvnCoV  CV2CoV Sham CvnCoV  CV2CoV

Figure adapted from Gebre MS, et al. Nature 2021:doi.org/10.1038/s41586-021-04231-6 (see slide notes for more information). Columns represent the median with bars denoting the range. Dotted line shows limit of detection
Gebre MS, et al. Nature 2021:doi.org/10.1038/s41586-021-04231-6.
CV2CoV, CureVac Covid-19 Vaccine; D, day; IFNy, interferon gamma; IgG, immunoglobulin G; PBMC, peripheral blood mononuclear cell; RBD, receptor-binding domain; SFC, spot-forming cells; W, week. 21



Primatlarda CV2CoV asisi ile elde edilen immunojenite ve etkinlik
sonuclari-2

CV2CoV, CVNCOV’a kiyasla denenen tiim varyantlara karsi daha yiiksek Nt Abs olusturur

Species: Macaca fascicularis (cynomologus)

Prime Boost Challenge
« CVnCoV, M DO DI WL W2 W4 W5 W6 W8umbee WO necropsy
Blood |
Cv2CoV ek Kk ok ok kK * *

Kiyaslandiginda:
Sham Sham

* Test edilen tim Lo W 12 ug CVnCoV =7 W 12 ug CVnCoV

W 12 pg CV2CoV W 12 pg CV2CoV
varyantlara karsi . 4962 . 1105

‘e . ; 4] 755 - e
yuksek titrede Nt

Abs

541

121 755 568

189

108

516 :|:
103 36
’ 158
33
102 102 33 1
20 20 20 I 20
101 10t
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Pseudovirus NAb Titre
[
o
=
—
Pseudovirus NAb Titre

Variant Variant

Figure adapted from Gebre MS, et al. Nature 2021:doi.org/10.1038/s41586-021-04231-6 (see slide notes for more information). Columns represent the median with bars denoting the range.

Gebre MS, et al. Nature 2021:doi.org/10.1038/s41586-021-04231-6.

Alpha=B.1.1.7; beta=B.1.351; lambda = C.37; kappa= B.1.617.1; delta =B.1.617.2 22
CV2CoV, CureVac Covid-19 Vaccine; D, day; NAb, neutralising antibody; W, week; WT, wild-type.



2)- Adjuvanli asilar
ASO3 pandemi asilarinda basarisi kanitlanmis bir
adjuvan kompleksidir

ASO3 Uretim

-- . - H e e . 1
AS03-igceren asilarin mevsimsel ve pandemik GRIP asilarinda getirileri kapasitesi?

Artmis Genis kapsamli | Antijen miktarindan Guvenilir agl
immunojenisite34 yanit® tasarruf34 sonuglari®

L T OB ok

ASO03 ntn, COVID-19 asilari i¢in kullanim gerekgeleri

AS03, Adjuvant System 03

1. Gargon N et al. Expert Rev Vaccines 2012;11:349-366; 2. GSK. Our response to COVID-19. https://www.gsk.com/en-gb/media/resource-centre/our-contribution-to-the-fight-against-2019-
ncov/#tab-1-1 (accessed February 2021); 3. Leroux-Roels | et al. Lancet 2007;370:580-589; 4. Moris P et al. J Clin Immunol 2011;31:443-454;
5. Leroux-Roels | et al. PLoS One 2008;3:e1665; 6. Cohet C et al. Vaccine 2019;37:3006—-3021



https://www.gsk.com/en-gb/media/resource-centre/our-contribution-to-the-fight-against-2019-ncov/#tab-1-1

Farkli Asi Ureticileri / Asi tipleri ile, COVID-19 asilari konusunda
isbirligi-2

Adjuvan Sistemi AS03
(Antijene karsi olusacak yaniti arttirir)

Uc 6rne -proteini liretiminde kullanilan yontem egerlendirmede gelinen nokta
Ug k S-prot t de kullanilan yont Degerlend de gel kta*
Sanofi2-5 Rekom.k.nnan DNA tek.nf)|OjISI u"yarlnca sta.l.:J|I|ze, MPhase Il (NCT04904549)7
preflizyon, S proteininden tireyen antijen
. Bitki temelli, kendiliginden bir araya gelen VLP’ Phase Ill tamamlandi
2,8-12 ’ PC
Medicago lerden olusan, trimerler seklindeki S proteini - m (NCT04636697)*

SK Biosciencel®17 Rekombinan protein ve kendiliginden bir araya gelen
nanopartikll teknolojisi

An Phase Ill (NCT05007951)"’

*As of December 2021. DNA, deoxyribonucleic acid; S-protein, spike protein; VLP, virus-like particle
See slide notes for references



Ornek: Sanofi-Rekombinan DNA teknolojisi ile hazirlanan
S proteini turevi COVID-19 antijeni

COVID-19 S-proteininden turetilen
antijen, DNA sekansina transkripte
edilip plazmide yerlestirilir 1.2

Rekombinant Baculovirlislerin sekansi, kiilttra

yapilan bocek hiicrelerine aktarirlar 2=

Antijenler ayrilir, saflastirilir ve asi
olarak formulasyona gidilir 12

Plazmiddeki DNA sekansi,
Baculovirus DNA’sI ile birlestirilir?

AS03, Adjuvant System 03; DNA, deoxyribonucleic acid; S-protein, spike protein

S
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Konak hticreler kisa slirede bol
miktarda antijen uretirler?
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1. Sanofi press release, April 2020. https://www.sanofi.com/en/media-room/press-releases/2020/2020-04-14-13-00-00; 2. Sanofi Pasteur, 2020. Manufacturing process of Flublok quadrivalent influenza vaccine.

https://sanofiflu.com/pdf/Flublok-Quadrivalent-Flashcard.pdf; 3. GEN, 2017. Sanofi to buy insect cell vaccines company Protein Sciences for up to $750M. https://www.genengnews.com/topics/drug-discovery/sanofi-to-buy-insect-cell-

vaccines-company-protein-sciences-for-up-to-750m/; 4. Cox MMJ, Anderson DK. Influenza 2007;1:35-40 (URLs accessed November 2020)



https://www.sanofi.com/en/media-room/press-releases/2020/2020-04-14-13-00-00
https://sanofiflu.com/pdf/Flublok-Quadrivalent-Flashcard.pdf
https://www.genengnews.com/topics/drug-discovery/sanofi-to-buy-insect-cell-vaccines-company-protein-sciences-for-up-to-750m/

Sanofi Faz Il booster ¢alismasinda, tek doz bir booster uygulamasi sonucu,
bu asi adayinin ¢ok gucll yanit olusturdugu saptanmistir

Primer asilamada farkl tekniklerle hazirlanan
asllardan sonra uygulanan booster doz ile elde
edilen suclara gore

410 5ug booster doz
Primer asilama* - Preliminer
. (D614/AS03) bulgular

(N=565) ay (N=430)

5ug booster doz

(B.1.351/AS03)
(D614+B.1.351)/AS03

( Devam ediyor)

*With an authorised COVID-19 mRNA vaccine (Moderna, Pfizer/BioNTech) or adenovirus vector vaccine (AstraZeneca, Johnson & Johnson)

GSK press release, December 2021. GSK and Sanofi announce positive preliminary booster data for their COVID-19 vaccine candidate and continuation of phase Il trial per independent Monitoring Board
recommendation | GSK



https://www.gsk.com/en-gb/media/press-releases/gsk-and-sanofi-announce-positive-preliminary-booster-data-for-their-covid-19-vaccine-candidate/

Ornek: Medicago-VLP asisi (CoVLP) :
bitki yapraklarinin platform olarak kullanimit-?

2. Filtrasyon

Vakum filtrasyonu kullanilarak
bakteri vektorleri, bitkilere
sokulur

g e

Q 5. Saflagtirma

VLP’ler saflastirilarak asi icinde
kullanilacak triinler seklinde

0,
Q hazirlanir
&

’_\\‘

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; VLP, virus-like particle 27

1. Medicago, 2020. Understanding our plant-based technology. https://www.medicago.com/en/technologies/; 2. Medicago press release, March 2020. https://www.medicago.com/en/newsroom/medicago-announces-
production-of-a-viable-vaccine-candidate-for-covid-19/ (URLs accessed November 2020)



https://www.medicago.com/en/technologies/
https://www.medicago.com/en/newsroom/medicago-announces-production-of-a-viable-vaccine-candidate-for-covid-19/

CoVLP+ASO3, Faz | calismalarinda gicli himoral ve hiicresel yanit saglamis,
glivenlik bulgulari uygun bulunmustur
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Unadjuvanted m +CpG1018 m +AS03 CoVLP + ASO3 immuiinojeniktir:

* Doz farki olmaksizin, konvalesan seruma kiyasla ~10x
yiiksek titrede Nt Abs saglar
* |FN-y ve IL-4 yaniti dengeli ve sureklidir
- T Her iki adjuvan ile AE sikhgi artmistir, ancak bu durum hafif
ve kisa siireli ortaya ¢cikmaktadir
[ [ [ : [ w 3.75 pg CoVLP + ASO3

Day21  Day42  Day2l  Day42  Day2l  Day42 ‘ gelecekteki galismalar igin

3.75 ug dose 7.5 pg dose 15 pg dose secilmis formuldur

*% of participants with >4-fold rise in neutralising antibodies in each group. N=180. AE, adverse event; AS03, Adjuvant System 03; Cl, confidence interval; CoVLP, Coronavirus-like particles; IFN, interferon; IL, interleukin. The same
results were first published in Ward, 2020. The artwork has been independently created by GSK from the original data

Ward BJ et al. Phase 1 trial of a candidate recombinant virus-like particle vaccine for Covid-19 disease produced in plants. medRxiv doi: 2020.11.04.20226282



CoVLP+ASO3 asisinin semptomatik SARS-CoV-2 enfeksiyonuna
kars! etkinlik sonuclari: varyantlar kapsami genis

Genel VE= %/71.0 VE (Delta)= %75.3 VE (Gamma)= %88.6
(95% CI: 58.6, 80.0) (95% CI: 52.8, 87.9) (95% ClI: 74.6, 95.6)
100 1 Seronegatif gondllilerde:
50 | [ VE = %75.6 (95% CI: 64.2, 83.7)
§
T a0 . Asili grupta Alpha, Lambda ve Mu
= varyantlari ile enfeksiyon
2 40 - gortlmezken, plasebo grubunda 12
g olgu saptanmistir
20
CoVLP+ASO03 asisinin kabul
0 : et .. . .
overall | Delta Gamma edilebilir diizeyde guvenlik profili
i : bulunmaktadir
Variant

Cl, confidence interval; PP, per protocol; VE, vaccine efficacy

GSK press release, December 2021. Medicago and GSK announce positive Phase 3 efficacy and safety results for adjuvanted plant-based COVID-19 vaccine candidate. https://www.gsk.com/en-gb/media/press-
releases/medicago-and-gsk-announce-positive-phase-3-efficacy-and-safety-results/ (accessed December 2021)



https://www.gsk.com/en-gb/media/press-releases/medicago-and-gsk-announce-positive-phase-3-efficacy-and-safety-results/

Ornek: SK Bioscience-Rekombinan protein asisi (GBP510):
iki komponentli nanopartikil platformu

Antijen

RBD

SARS-CoV-2 S proteini RBD kismindan
olusan rekombinan protein !

Sentral kor nanopartiktl?

GBP510

Rekombinan proteinler nanopartikul
ylzeyine baglanarak, antijene temasi
optimum duzeye getirir!

GBP510 asisi, ASO3 esliginde daha glicli yanit eldesi ve etkililigi arttirmak icin hazirlanmistir? 3

AS03, Adjuvant System 03; S-protein, spike protein; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2

1. CEPI press release, December 2020. https://cepi.net/news cepi/cepi-and-sk-bioscience-to-develop-next-generation-covid-19-vaccine/; 2. SK Bioscience press release, February 2021.

https://www.skbioscience.co.kr/kr/news/news 01 01?mode=view&id=40&; 3. GSK press release, April 2020. https://www.gsk.com/en-gb/media/press-releases/sanofi-and-gsk-to-join-forces-in-unprecedented-vaccine-

collaboration-to-fight-covid-19/ (URLs accessed May 2021)

30


https://cepi.net/news_cepi/cepi-and-sk-bioscience-to-develop-next-generation-covid-19-vaccine/
https://www.skbioscience.co.kr/kr/news/news_01_01?mode=view&id=40&
https://www.gsk.com/en-gb/media/press-releases/sanofi-and-gsk-to-join-forces-in-unprecedented-vaccine-collaboration-to-fight-covid-19/

Intranasal Vaccines

Intranazal (IN) COVID-19 asilarinin tsttinlikleri

IN asilar daha etkili ve lojistik Ustlinlige sahiptirler

Glinimiizde toplam 12 IN asi ile calismalar devam etmektedir:
Bharat Biotech, Codagenix ve Beijing Wantal Biological kuruluslari rekombinant S proteini, RBD veya canli-atentie

Razi Vaccine ve Serum Research Institute ise protein sublnit asisi kullanmaktadir

Intranasal vaccine N Intramuscular vaccine
O sﬁ =z ==

R Ry

r\- ,:g PRI G | Ustiinlikler:
(oY reding " 2. | - Igne kullanimi yok (lojistik tstlnltk vb..)
L r0) @\ :
g \ - Mukozal yanit olusumu (hem Nt Abs, hem bellekli B ve T’ler)
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b ahac e Wl - Enfeksiyona karsi artmis etkililik
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Source: Airfinity data and Lit. search as accessed on 24t June 2022 (link); Topol EJ, Iwasaki A, Science Immunol 2022, 21 July.


https://airfinityltd.my.salesforce.com/sfc/p/#4L000000igpX/a/4L00000092Qx/1PmHLEoHUehhC5fvamUtKBopcvxQJSGXAOKPS0l2H5E

Intranasal Vaccines

Onay almis IN asilarin durumu

Most intranasal vaccine trials should reach completion between now and Q4 2023

There are four ongoing phase III trials of intranasal candidates. Of these, the BBV154 trial (Bharat) is behind schedule (having intended to reach  Limitations:

primary completion in April 2022) but the trials of Ad5-nCoV-IH (CanSino) and DelNS1 (Beijing Wantai Biological) should conclude by the end of the  Publicly available information

year. Most trials measure mucosal immunity. This type of immune response is thought to convey better protection against initial infection. only. ) )
= Completion dates are astimates,

Clinical Trial Timelinas for top eight ranked Phase III COVID-19 Vaccines

@ Initiation
Prirmary Completion
® Completion”
Ad5-rCoV-TH (CANSING] Locccesssss: seessesses & NCTOS1Z4561 III 13030 Safety and efficacy against PCR confirmed infection
Lot ChiCTR2 100051391 I 20000 Satety and efficacy against PCR cortirmed infection
[Baijing Wantai Biological) == reaesrerrmmresmssrs s e s e i = =
Safety and GMTs of Serum reutralising amtibodies compared with
BBV154 (Bharat) Tirmeline i3 unclear (the trial appears to b bebind S hesdule) CTRI/20223/02/040065 III 3160 COVAXIM 2= well 22 GMTs of salvary 1gA, Serum Lga and
1gG beneding anbibody titers
Rari Cov Pars [Razi ; - i et .
Vaccine and Sarum Tirmeline is unclear (atimated completion dates have not been disclosed) IRCT2020131 40497 09M3 III 41128 ' s rnmnpf-?uﬂ:ﬂ;:ﬁaﬁ e and e et
Ressarch Institute)
CIGH-&69 (Centre for ) o ) ) Safety and fold increase im GMTs of anti-ABD IgG antibodies in
Ganetic Engineering and Tirmeline is unclear (the trial appears to be behind Schedule) RPCECDDDODZ9E 11 1500-5000 serum a5 well 25 [gA antibody response in sensm and nasal
Biotechnalogy) dchargs
AWECI.\"ID-.:I.E Fecssassnasn: ssssssssssasssasnsasesasasif NCTOE2 05746 [ 398 Seram Ig6 and lm.ll:lHrlﬁ:.lﬂm-d'pﬂt.l,'l’-nll.l response and
[Labaratorio Avimes) =———D——C——— titers of mucosal Iga
COX-005 (Codagenix) |0 =" = @eesssssmess sossssmsssecee- @ MCTOSZ33E26 1 30 Meutralising amd IgG binding antibody tibers
i} | L LT T T T T T ——— 1 J——— Safety and change in geometric mean titres [GHTs] of Serum,
MY-014-21 2 (Meizaa) MCTOATIE001 I 130 neutralising antibodies
Inhaked AZDL I3 Sallety, GMTs of Serum newtralising antibodies, [FM-y ELISpot
(University of T T e | NCTDEDOTZTE I 30 responses to SAAS-Cov-2 spike in bronchoalveckar lavage and
Ot ord AstraZeneca) SEFCCONVETS DN in respiratory lining fuid/'saliva

" Estirmated Study Cornpletion Dabe: The date on which the last participant in a clinical siudy was examined or received an intervention/ireatment 1o oolbect final data Tor the primary

— ———— R — S— SR 3 PSS SY S JERT S B — - ek

Source: Airfinity data and Lit. search as accessed on 24t June 2022 (link)
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https://airfinityltd.my.salesforce.com/sfc/p/#4L000000igpX/a/4L00000092Qx/1PmHLEoHUehhC5fvamUtKBopcvxQJSGXAOKPS0l2H5E

IN / inhalasyon seklindeki asilarin immiinojenitesi

Mixed results for intranasal vaccines but more promising when given as a booster

So far, clinical data for intranasalfinhaled vaccines is mixed, with a CanSino study suggesting their inhaled vaccine is at least equivalent to
intramuscular, as a booster, while a study of AVX/COVID-12 found it was less immunogenic when given intranasally, as a primary series.
Meither study investigated mucosal immunity, the component that could potentially give inhaled/intranasal vaccines increased effectiveness,
although data from Codagenix (New York) on their intranasal candidate suggests a strong mucosal response isn't a given, with only 40% of
participants generating IgA antibodies. Nevertheless, intranasal vaccines still offer promise, especially as a booster following intramuscular

vaccination as seen with CanSino.

Inhaled CanSino provides a similar boost to intramuscular
CanSino

874

Neutraiising antibody fitres
[GMT)

Inhaled CanSing  Anhui  Sinovac
cansinog Zhifei

Wild type

Source: Airfinity data and Lit. search as accessed on 24t June 2022 (link)

R e e e e e e Y

i Exact confidence intervals not

i provided for Omicron but, as with
! WT, intramuscular and inhaled
i

i

CanSino were not significantly
different

180
63 75

Inhaled CanSino  Anhui  Sinowvac
CansSino Zhifei

Omicran

Intranasal Vaccines

Limitations:

= AVX/COVID-12 study
neutralisation estimated to
nearast 5%,

= Lack of data for mucosal
imrnunity.

AVX/COVID-12 live viral vector vaccine less immunogenic

Subjects with

when given intranasally

detectable 100% 604 100%
responsec
95
_QE 80
£3
5 E
o0 ey
i 35
=
£ 8
2§
rl'
Intramuscular Intranasal Intranasal then Convalescent

intramuscular plasma
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SARS-CoV 2; Possible alternative virus receptors and

pathophysiological determinants « Alternatif reseptor kullanarak yayilim !

Leo Pruimboom ™"

SARS-CoV-2 Spreads through Cell-to-Cell Transmission

Cong Zeng'?, John P. Evans'?3, Tiffany King*5, Yi-Min Zheng'?, Eugene M.
Oltz®, Sean P. J. Whelan’, Linda Saif & %1%, Mark E. Peeples*5:1°,
and Shan-Lu Liu'28. 10" Reseptor kullanmadan
yayilim !
SARS-CoV-2 cell-to-cell spread occurs
rapidly and is insensitive to antibody

neutralization

Laurelle Jackson!, Hylton Rodel*2, Shi-Hsia Hwa'-2, Sandile Cele!®, Yashica Ganga', Houriiyah
Tegally?, Mallory Bernstein', Jennifer Giandhari*, COMMIT-KZN Team?, Bernadett 1. Gosnell®,
Khadija Khan', Willem Hanekom':2, Farina Karim!*, Tulio de Oliveira*®-7, Mahomed-Yunus S.
Moosa®, Alex Sigal!-28*

bioRxiv preprint doi: https://doi.org/10.1101/2021.06.01.446579;  bioRxiv preprint doi: https://doi.org/10.1101/2021.06.01.446516 Jackson B et al., Cell, 2021;184: 1-10



Geldigimiz noktada...

* Pandemi kisa stirede sonlanmayacak !

 Elimizdeki asilar, 1. jenerasyon asilar, daha “iyileri”
geliyor..

e Kullanilan asilar “inaktif as1” etkisinde: hepsi icin, 4-6 ay
sonrasi rapel doz gerekli: 4. doz?, 5. doz?...
* Asilar konusunda “esit / adil” dagitim sorun: patent vs...

* Onlemlerin kaldiriimasi, daha cok ekonomik kaygilardan
kaynaklanmakta

* Su an icin tek 6nlem / korunma yolu ASILAR; ancak
maske-mesafe konularinin yadsinmaz énemi var...
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Bilimin guzel tarafi, ona‘inansaniz da inanmasaniz da

gercek olmasidir.

Neil deGrasse Tyson

L[]
I Igi n ize te§e kku rl e r Neil deGrasse Tyson, 5 Ekim 1958'de New York'ta dogdu ve o su anda astrofizik ve bilimin halka

ulastiriimasi alanlarinda galisiyor. Hayden Gézlemevi'nin yoneticisi ve Amerikan Doga Tarihi Mizesi'nde
Astrofizik Bélimu'nde arastirmaci olarak gérev yapiyor.



