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Mevsimsel influenza virusler;

Subtip Kladlar(Gruplar) Sub-kladlar
« A(H1N1) =)+ 6B.1 mmm © 6B.1A

e A(H3N2) =sssmmpe 3C.2a,3C.33 ™=mm). 3(C.23l;3C.2a2:
3C.2a3; 3C.2a4

* Influenza A =y

_ Lineages(soylar)
* Influenza B 3y ., 5 (\/ictoria) mmmpe VIA V1A.1; VIA.2: V1A.3

* B (Yamagata)=spe Y1 Y2, Y3 Yok
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Influenza Asilari

* Yumurta bazli as1-1950
> Inaktive asl
* Canl zayiflatilmis asi

* Hucre kultur bazli asi : 2012 FDA

* Inaktive asl

* Rekombinanat asi: 2013 FDA
* Aday asi virustne ihtiyac yok
* Sentetik olarak olusturulur
* HA geni — baculovirus ile kombine edilir (rekombinanat baculovirus)
* RV konak hiicre hattina girdiginde HA sentezi talimati verir

8.10.2024 PROF.DR. ALi ACAR 3




GUnumuzde asi Gretimi

ra foy-based
e vacone

v
»'P S ,f:\?‘v, '
— P "/ = — S
Or—w @ E A7 —

\ Egg-adaptated Muspprodudm Purification Formutation Shipping Vaccination
and Ming

dassical egg-based vaccina strain vwus of viruses
virus reassodtment ,"‘,;:
v m > ;‘\

o o vaccine x
sirain e \

.
=)

1 e

y
s “ ﬁ’-

- -
Reverse genstics Ces-adapiated of Formutation Shipping Vaccination
virus reassortment vaccing strain virus and filing

Bacmid DNA " IHA-DE&C
vailing

HA expression vecior Mass. Furification Formuiation  Vaccination

and baculovirus production and filing
pregaration of rHA by
519 colls

PROF.DR. ALi ACAR

8.10.2024




2023-2024 Asi Suslari

Kuadrivalan yumurta bazli

» HIN1 = A/Victoria/4897/2022; hafif degisiklik A/Victoria/2570/2019
» H3N2 = A/Darwin/9/2021; hafif degisiklik A/Darwin/6/2021

» B Victoria = B/Austria/1359417/2021; Degisiklik yok

» B Yamagata = B/Phuket/3073/2013; Degisiklik yok

Kuadrivalan hicre veya rekombinant

» HIN1 pdm0Q9 = A/Wisconsin/67/2022; hafif degisiklik
A/Wisconsin/588/2019

» H3N2 = A/Darwin/6/2021; Degisiklik yok
» B Victoria = B/Austria/1359417/2021; Degisiklik yok
» B Yamagata = B/Phuket/3073/2013; Degisiklik yok
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B/Yamagata eredike edildi ?

Fig. 1: Circulation of influenza viruses before and during the COVID-19 pandemic.
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2024-2025 Asi Suslari

Yumurta bazli asl

»H1N1= A/Victoria/4897/2022 (H1IN1)pdmO09-like virus;
»>H3N2= A/Thailand/8/2022 (H3N2)-like virus;

» B Victoria=B/Austria/1359417/2021 -like virus.

Hucre kaltara veya rekombinat bazl asi

»H1IN1 pdm09=A/Wisconsin/67/2022-like virus
»H3N2= A/Massachusetts/18/2022 -like virus

» B Victoria= a B/Austria/1359417/2021-like virus.
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Grip asisini iyilestirme cabalarinin uzun
vadeli hedefi nedir?

_l Yeni Asi Teknolojileri:

1 Yumurta bazl grip asisi Gretim yontemlerine olan bagimliligi azaltmak,

] Yeni grip salginlarina ve pandemilerine daha hizli yanit vermek icin

kullanilabilecek daha yeni asi Gretim teknolojilerini benimsemek

1 Evrensel Grip Asisi: Hem mevsimsel hem de yeni (olasi pandemik)
olmak Uzere genis bir grip virtsu yelpazesine karsi guvenli, etkili ve uzun
sureli bagisiklik (yani, birden fazla grip mevsimi siren bagisiklik)
saglayacak tek bir grip asisinin "evrensel grip asisi” gelistirilmesi
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HA kuyruk kismi asi hedefi olabilir

Figure 1

Anti-Stalk mADb

 CR6261 (pan-grup 1 mAb),
* Fl6v3 (pan-influenza A mAb)

* CR9114 (pan-influenza A ve B mAb)

005
CR6261 FI6v3 CR9114

Ericka Kirkpatrick. The influenza virus hemagglutinin head evolves faster than the stalk
domain. Nature. Sci Rep 8, 10432 (2018).
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Cell Reports

Medicine

Pre-existing Hemagglutinin Stalk Antibodies
Correlate with Protection of Lower Respiratory
Symptoms in Flu-Infected Transplant Patients

Graphical Abstract

HIN1pdmO9 Infection

Authors

Teresa Aydillo, Alba Escalera,
Shirin Strohmeier, ..., Florian Krammer,

Lower Respiratory Adolfo Garcia-Sastre, Elisa Cordero
Symptoms S'o
(LRS) Corres
- pondence
Predicted Protection LRS
* . Full Length stalk adolfo.garcia-sastre@mssm.edu (A.G.-S.),
P ; RS IS B | g ZE T mariae.cordero.sspa@juntadeandalucia.
neumonia v Ao, P py‘ es (EC)
Solid Organ 0 e \‘&

In Brief

Transplant Reciplents

Aydillo et al. identify lower respiratory
Sreenistnn) oty - i e Pmdictgrs symptoms (LRSs) as a predictor of
pashen HAl g z | r— influenza pneumonia in a cohort of
3 3 é + Stalk transplant recipients. When pre-existing
Y Y e — immunity was characterized, the levels of
) W tc;ssm' LR anti-HA stalk antibodies correlated
independently with protection from lower
Y Y respiratory infection.
YYY
Full Length Anti-NA
Serocorrelates
Highlights
« Solid organ transplant recipients (SOTRs) had low levels of
HAI antibodies at baseline
« SOTRs have high levels of pre-existing, broadly cross-
reactive anti-HA stalk antibodies
« Anti-HA stalk antibodies correlate with lack of lower
respiratory symptoms in SOTRs
« Presence of lower respiratory symptoms is associated with
influenza pneumonia
D—J Aydifio et al., 2020, Cell Reports Medicine 1, 100130
= November 17, 2020 & 2020 The Authors.
https://doLorg/10.1016/.xcrm.2020,100130 C, CellPress
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Vaccines in Clinical COVID+Flu Vaccine

Trials Candidates Cevelopers Platforms
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PHASE 2
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PHASE 1

Vaccines
in Preclinical

Universlty of Hong Kong (Hong ..

lzahn Schaol of Medicine at ...
a-13-GT

lcahn Schaol of Medicine at ...
ANE1 virus

14
=
=
=
=
=
=
=
=
=
=

Univeralty of Gxford (UK]

3FLU

Geargla State University (US)
Masalc HA-basad whols ...
Ingtitute of Experimsntal ...
LAIV+dM2e

Ingtitute of Experimsntal ...
Rezszortant LA with ...
Universlty of Georgla (US)
H1, H3 COBRA IV

University of Georgla [US)
RAM-IGIP

HAs-HA and M2e-HA

Chninese Academy of Sciences ..
ZEMma Vaccings |Australla)

R3M2eFP spors vaccing
PROTAC

Beljing Instifuts of ...

GammaFiu




Platform: Nucleic acid-based

Vaccines Vaccines . Vaccines H Vaccines . Vaccines

in Preclinical in Phase 1 in Phase 2 : in Phase 3 in Approved

BioNTech [Germany)
ta-RMA, sa-RNA

DEVELOPER DEVELOPER DEVELOPER
Arcturus Therapeutics (US) GSK (USs) Modema [US)
C5L Seqimus (US) CureVac (Germany) NAME

NAME NAME mRNA-10M0

Chinese Academy of Sciences ...

mHAs
sa-RNA (ARCT-2138) Multivalent Modified mRNA

STATUS: Active
Chinese Academy of Sciences ... STATUS: Active STATUS: Active

Optimized M2e DNA .

-

COVID + Influenza

§

Chingse PLA General Hospital ...
HA, NP, and IM2e mRNA

DEVELOPER DEVELOPER
C5L Seqimus (US) Moderna (U5)

MNAME NAME
sa-mRNA (5Q012) mRNA-1011 and mRNA-1

Georgia State University (U5)
cGAMP-adjuvanted ...

'8 Georgia State University (US) STATUS: Active STATUS: Active

mRMA LNF prime and ...

COWID + Influenza DEVELOPER
DEVELOPER Pfizer (U5)
Modemna (U'5) MAME

Lo Ghent University (Belgium)
NF mRNA

) o NAME Modified mRMA vaccine
Greenlight Biosciences (US5)
i mRNA-1020 and mRNA-1030
Quadrivalent HA mRMNA STATUS: Acth
STATUS: Active:
GSK (US)

SAM-GM-CSF + SAM-NP COVID + Influenza
DEVELOPER

DEVELOPER DEVELOPER Pfizer (US)

National Insfitute of Allergy Phizer (US) BioNTech (Germany)

and Infecfious ... NAME NAME

NAME saRNA modRNA-based combinafion

DCVC H1 HA mRNA-LNP

Imperial College London ...
dbDMA-encoded NA

Imperial College London ...

pABOL-formulated saRMA ... STATUS: Active: STATUS: Active

STATUS: Active
Jilin University {China)
HA-F DNA vaccine

DEVELOPER
DEVELOPER Sanofi Pasteur (US)
AT National Insfitute of Allergy A
mRMNAILNF vaccine

and Infecfious ... mRNA constructs

NAME
Maticnal Engineering ... VRC H1ssF_3928 mRNA-LNP STATUS: Active:

Hic-mRNA-LNP

IE

STATUS: Active
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Vaccines
in Preclinical

Agricultural Research, ...
M2e/CpG-ODNTMC

Californiz Institute of ...
HA trimers

Chinese Academy of Sciences .

IMZe-rHF nanoparticle

Chinese Academy of Sciences ..

NMZe@DDARPLA

Fudan University (China)

Georgia Institute of ..
Self-assembled protein ...

Georgia State University (US)
Double-layerad protein ...

Georgia State University (US)

HA/GP nanoparticles

Georgia State University (US)
|5COMsMPLA-adjuvanted ...

Griffith University ...
Liposomal peptide ...

Huazhong Agricultural ...

3MZe-T4 nanoparticle

Huazhong Agricultural ...
Mini-HA-LS Nano-vaccine

Indian Institute of Science ...
Adjuvanted ...

Emergent BioSolutions (US)

NAME
EBS-UFV-001 (UFluA)

STATUS: Active

DEVELOPER
National Institute of Allergy
and Infectious ...

NAME

FluMoz self-azssembling
nanoparticle

DEVELOPER
National Institute of Allergy
and Infectious ...

MAME
HAZ2 HA-ferrifin nanoparficle

STATUS: Active

DEVELOPER

Mational Insfifute of Allergy
and Infectious ...

MNAME

Stabilized headless HA stem
nanoparticles

STATUS: Active
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COVID + Influenza

Novavax [US)
NAME
CIC Vaccine

STATUS: Active

DEVELOPER
Novavax (US)
Emergent BioSolutions (U5)

NAME
Nano-Flu (gNIV)

STATU 5: Active




Vaccines Vaccines Vaccines Vaccines Vaccines
in Approved

in Preclinical i in Phass 1 : in Phase 2 : in Phase 3

Academia Sinica [Taiwan)

cHARg DEVELOPER DEVELOPER DEVELOPER
Sumitomo Pharma (Japan) ConserV Bioscience (UK) BiondVax Pharmaceuticals
i i Israel
Chinese Academy of Sciences National Institutes of Imutex (UK) { )
Biomedical Innovation, ... NAME MAME

M22-CRM,;, conjugates

FLU-v Multimeric-001 (M-001)

NAME
fH1/D'SP-0546L P
STATUS: Inactive

Chinese Acaderny of Sciences ... STATUS: Active

NMHC STATUS: Active

Chongging Medical University ...

DEVELOPER
MZe-AFly Janssen Vaccines and
Prevention, J&J
Duke University (U5) (Netherlands)
5byg HA NAME
G1 mHA
Georgia State University (US) STATUS: Active
M2e-H3 stalk
Ghent University (Belgium)
/NA antigens DEVELOPER
Immune Targeting Systems
{Altimmune) (UK)
Helmholtz Centre for __. NAME
rNF plus EPFcysMPEG FP-01.41

STATUS: Inactive
Icahn School of Medicine at ...

Mosaic and Chimeric HA

Icahn School of Medicine at ...
NZ-MPP

Korea Research Institute of __
3M22-3HAZ-NP chimeric ...

Korea Research Institute of ...
nMz2Pr

HNMIMIDMIMIMIMIMIDE I 3
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Platform: Viirus-like particles (VLP)
2 Vaccines
in Preclinical

Lol Auburn University (U5)
Ll MAZVLP

Vaccines . Vaccines ; Vaccines . Vaccines
in Phase 1 in Phase 2 ! in Phaze 3 ] in Approved

DEVELOFER
Medicage (Canada)

DEVELOPER
Russian Academy of
Sciences (Russia) MAME

Chinese Academy of Sciences ... B
Quadrivalent VLP (QVLP)

HEc VLPs

VA Pharma (Russia)

HBc-4M2eh (Uniflu) STATUS: Inactive
Emaory University (U5)

Hybrid fusion protein ...

Georgia Institute of ...
Inverted HA VLP DEVELOPER
Ghent University (Belgium)

Sanofi Pasteur (U 5)

NAME :

Georgia State University (U5}

ME
HA-VLP-Cyt s

M2e-based VLPs ([ACAM-
FluA)

Georgia State University (US)
HAMM VLF

STATUS: Inactive

Lo Georgia State University (US)
el m-cMA-MZe VLP

Geargia 5tate University (U5)

M225x VLP [multiple ...

Geargia 5tate University (U5)
N1 VLP
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Vaccines
in Preclinical
Blue Water Biotech (US)

BWV-101

China CDC (China)
RVJ-4M2eNP

Emergent BioSolutions (US})
MVA-vectorad vaccines

Ewha Womans University (Korea)
rAd/NP + rAdHA-M2e

Federal Medical-Biological ..
rMVA-&1-k2

Food and Drug Administration ...
AINP+MZ-rAd

Fudan University (China)
AdCS8-CR3114

German Center of Infection ...
MVA-NP

Health Canada (Canada)
rAd-HA2

Icahn School of Medicine at ...
Ad-5-H1

Icahn School of Medicine at ...

ChAdOx1 NP+M1 prime, ...

Jilin University (China)
rAd-NP-M2e-GFP

Vaccines
in Phase 1

DEVELOPER

Jenner Institute, University of
Oxford (UK)

NAME

ChAdOx1 NP+M1 and MVA

NP+M1 in heterologous
prime-boost regimens

STATUS: Inactive

DEVELOPER
National Institute of Allergy
and Infectious ...

NAME

Ad4-H5-VTN

STATUS: Inactive

Vaccines
in Phase 2

DEVELOPER
Vaxart (US)

NAME
VXA-A1.1 oral tablet

STATUS: Active

DEVELOPER
Altimmune (US)

NAME
NasoVAX

STATUS: Inactive

DEVELCPER
Barinthus Biotherapeutics
(UK)

NAME
MVA-NP+M1 (VTP-100)

STATUS: Inactve
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m: Influenza virus-based

Vaccines
in Phase 2

! DEVELOPER

! FluGen (US)
| NAME

| M2SR

| STATUS: Active

! DEVELOPER

! lcahn School of Medicine at

. Mount Sinai (US)
L NAME
! Chimeric HA constructs

i\ STATUS: Active

| Vivaldi Biosciences (US)
i MAME
! deltaFLU

i STATUS: Aciive

8.10.2024

Vaccines
in Phasa 3

FluGen (US)

Platform kategori: Influenza virls tabanli

Asi Platform: Live-attenuated influenza virus (LAIV) /M2 ion kanali defisitli
tek replikasyonlu asi virtsu

Uygulama: Intranasal

AdjuVan: yok

Durum: aktif — gelistirilme asamasinda

Vaccines
in Annroaed

-Hayvan ¢alismasi: M2SR, vahsi tip influenza virlGsinin tek bir
replikasyon déngustnu taklit eder, ancak bulasici bir virts
uretilmez, bu da hayvan modellerinde genis spektrumlu koruma
saglar

Quad M2SR asi korunmus HA kuyruk epitoplara ¢apraz reaktivite
gelistirir, asi iceriginde olmayan suslarda dahil multivalan koruma
saglar Lindsay Hill-Batorski. Vaccines 2023

- (Fazlb): Guvenli, tolare edilebilir >6 ay koruyucu Ab saglamakta.

- (Faz 2a): Intranasal M2SR (M2-Deficient Single Replication) H3N2

Influenza asisi yetiskinlerde glicli serum ve mukozal Ab
Joseph Eiden.The Journal of Infectious Diseases® 2023;227:103—12
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Kombine bivalent influenza / SARS-CoV-2 (COVID-19)
asisinin klinik 6ncesi gelisimi devam ediyor

T -
. | |
‘l( Mucosal immunization with dual
Sing2016 HIN2M2SR e lm D> influenza/COVID-19 single-replication virus
V2 Y 4Q, vector protects hamsters from SARS-CoV-2
| o H3 HA challenge
T ——
Vaccinate .
N A g - intranazal M2SR SARS-CoV-2, SARS-CoV-2
R ——— ", "" infeksiyonuna karsi koruma saglamada IM-
Y adjuvanlanmis inaktif tam virus asisindan daha etkili
zmya H3 HA SARS-CoV-2 . .
- - Capraz reaktif mukozal antikorlara ek olarak
B, e Boost Stos Wuhan veOmicron SARS-CoV-2 virlslerine karsi
Vaccination  Vaccination Challenge . . . . 5
\ \ . notralize edici serum antikorlari ortaya cikardi.
B " B - H3N2 M2SR influenza asisina benzer sekilde
I I A influenzaya karsi serum HAI ve mukozal antikor
ik 2 e e :\ ’7‘ tepkileri Uretti.
' . LA - Hem influenzaya hem de COVID'e karsi koruma
Sera Collection: D-49,0-21,D0  BAL Fluid Collection: DO (n=4/group) saglama potansiyeline sahip
Nasal Swabs: D1, 2, 3 (n=16)
Lung & NT Collection: D3, D7 (n=8/group/day)
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m: Influenza virus-based

Vaccines
in Phase 2

FluGen {US)

NAME
M25R

STATUS: Active

Icahn School of Medicine at
Mount Sinai (US)

NAME
Chimeric HA constructs

STATUS: Active

Vivaldi Biosciences (5]
MAME

STATUS: Active

8.10.2024

Vaccines
in Phase 3

Platform Category: Influenza virus-based
Vaccine Platform: Chimeric HA (cHA)
Delivery Mechanism: Intranasal
Adjuvant: Aluminum salts: ASO3A

R&D Status: Active

Currently in development

A chimeric haemagglutinin-based universal influenza virus
vaccine boosts human cellular immune responses directed
towards the conserved haemagglutinin stalk domain and the
viral nucleoprotein

Cary M. Bliss,*" Raffoel Nachbagaver,"” Chiara Mariottini,“* Frans Cuevas,” jodi Feser,” Abdi Naficy,”' David |. Bernstein, ™ Jeffrey Guptill
Emmanuel B. Walter,” Francesco Berdanda-Scorza,“" Bruce L Innis” Adolfo Garcia-Sastre, " "' Peter Palese,™ Florian Krammer, ™' and

tynda Coughlan

Background The development of a universal influenza virus vaccine, to protect against both seasonal and pandemic
influenza A viruses, is a long-standing public health goal. The conserved stalk domain of haemagglutinin (HA) is a
promising vaccine target. However, the stalk is immunosubdominant. As such, innovative approaches are required to
elicit robust immunity against this domain. In a previously reported observer-blind, randomised placebo-controlled
phase I trial (NCT03300050), immunisation regimens using chimeric HA (cHA)-based immunogens formulated as
inactivated influenza vaccines (IIV) —/+ AS03 adjuvant, or live attenuated influenza vaccines (LAIV), elicited durable
HA stalk-specific antibodies with broad reactivity. In this study, we sought to determine if these vaccines could also
boost T cell responses against HA stalk, and nucleoprotein (NP).

Methods We measured interferon-y (IFN-y) responses by Enzyme-Linked ImmunoSpot (ELISpot) assay at baseline,
seven days post-prime, pre-boost and seven days post-boost following heterologous prime:boost regimens of LAIV
and/or adjuvanted/unadjuvanted ITV-cHA vaccines.

Findings Our findings demonstrate that immunisation with adjuvanted cHA-based ITVs boost HA stalk-specific and
NP-specific T cell responses in humans. To date, it has been unclear if HA stalk-specific T cells can be boosted in
humans by HA-stalk focused universal vaccines. Therefore, our study will provide valuable insights for the design
of future studies to determine the precise role of HA stalk-specific T cells in broad protection.

Interpretation Considering that cHA-based vaccines also elicit stalk-specific antibodies, these data support the further
clinical advancement of cHA-based universal influenza vaccine candidates.

PROF.DR. ALi ACAR



T influenza virus-based Platform Category: Influenza virus-based
i\:lagrh::;:sz ::?::3 Vaccine Platform: Chimeric HA (cHA)
: Delivery Mechanism: Intranasal
: Adjuvant: Aluminum salts: ASO3A
FluGen (US) R&D Status: Active

ot Currently in development
STATUS: Active . . . . . . .
A chimeric haemagglutinin-based universal influenza virus
vaccine boosts human cellular immune responses directed
DEVELOPER

lcahn Schoolof Medicine 3t towards the conserved haemagglutinin stalk domain and the
Mount Sinai (US) i . .
viral nucleoprotein

NAME

Chimeric HA constructs
i Carly M. Bliss,"" Raffoel Nachbagaver,"” Chiara Marnottini,™* Frans Cuevas,” Jodi Feser,” Abdi Naficy,”' David . Bernstein,™ Jeffrey Guptill

STATUS: Active Emmanuel B. Walter,” Francesco Berfanda-Scorza, " Bruce L Innis,* Adolfo Garcia-Sastre,*" " Peter Palese,' Flosian Krammer, V' and

tynda Coughlan

- Faz-1: Kimerik HA temelli inaktive (adjuvanl —

we AS03/adjuvansiz) asi, veya canli asilarin genis reaktiveli
B ve uzun sureli HA kuyruk spesifik Ab gelistirdigi
| gosterilmisti.

- Faz-2: HA kuyruk ve NP karsi T-hlicre yaniti arastirildi
- cHA bazli I1Vs, insanda stalk (kuyruk) spesifik ve NP-
spesifik T hicre yaniti olusturmakta.

- cHA Universal asi adayi

clinical advancement of cHA-based universal influenza vaccine candidates.
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=N
Avrupa Birligi, Vivaldi Biosciences ve 6nde gelen akademik

m: Influenza virus-based oo - . .
| ve endustri ortaklarindan olusan bir konsorsiyum olan
Vaccines i Vaccines . v . « .
nPhase 2 Useaes  FLUniversal araciligiyla DeltaFLU evrensel grip asisinin klinik
| gelisimini finanse ediyor.

DEVELOPER
FluGen (US) i -
M2sR | Delta Flu influenza NS1 genin delesyonuna dayali klinik
STATUS: Acie gelistirme asmasindaki tek asi.
| Virlilans genin ¢ikartilmasi atentiasyon, hizli etki, IFN
meeesm indiksiyonu
Mount Sinai (US) T —
NAME CIRCULATING INFLUENZA DeltaFLU ATTENUATED
Chimeric HA constructs VIRUSES (WILD-TYPE) VACCINE VIRUSES [ANS1)
STATUS: Active - . ‘o wls
. l" 0; l'.
NS1 M
Vivaldi Biosciences (US) Integf§ron Cytgkines Interferon Cytokines
Ly g CELL . CELL .
; 4 |
- Acki ! '.’.' Y I
STATUS: Active | ; %o - 4 y‘{ viy }“{ N
. .3 .Y 9 ¥ Bt
Platform Category: Influenza virus-based - * . ® }:{ Y'»'}:{ ;
Vaccine Platform: Replication-deficient LAIV . .Y yy‘y NN
Delivery Mechanism: Intranasal o = ek
. ) rogeny Viruses No Progeny Viruses
Adjuvant: Self-adjuvanted
R&D Status: Active VIRULENCE ATTENUATION
Currently in development NS1 suppresses immune response: Interferon enhances immune response:
. infection, disease, transmission protection via broadly

reactive antibodies and T cells

Rathnasinghe, R. Interferon mediated prophylactic protection against respiratory viruses conferred by a prototype live attenuated influenza virus vaccine lacking non-structural protein 1. Nature
Scientific Reports. 2021.
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Delta-19 (SARS-CoV-2 (COVID-19) + evrensel influenza) kombinasyon
asisi klinik 6ncesi gelistirme asamasinda.

Covid-19 + Universal Influenza Combination Vaccine

Cell cubture
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Vivaldi Delta-19 Website, Delta-19 Infographic, Press release 7-13-2022; Press release 7-13-2022; Press release 11-29-2021;
Press release 10-6-2021; Press release 11-23-2020
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https://vivaldibiosciences.com/delta19
https://static1.squarespace.com/static/5cc22de511f7844dc7329a21/t/5fb7fd19e386262848866115/1605893410807/Delta-19.pdf
https://vivaldibiosciences.com/news-2/x8qajhaisg29bjov335utkhry4thb8
https://static1.squarespace.com/static/5cc22de511f7844dc7329a21/t/62cedc029874786a1c655c27/1657723906978/ASV+Poster+NR_130722FNL.pdf
https://vivaldibiosciences.com/news-2/vivaldi-biosciences-files-pct-patent-application-for-universal-flu-and-covid-19-combination-vaccine
https://vivaldibiosciences.com/news-2/7vnwxyyvab0s69tz8cx2vz7b8j091a
https://vivaldibiosciences.com/news-2/850axffg1mvk1dt7yqa8qqnuaywf5x

Platform: Nucleic acid-based

Vaccines Vaccines . Vaccines H Vaccines . Vaccines

in Preclinical in Phase 1 in Phase 2 : in Phase 3 in Approved

BioNTech [Germany)
ta-RMA, sa-RNA

DEVELOPER DEVELOPER DEVELOPER
Arcturus Therapeutics (US) GSK (USs) Modema [US)
C5L Seqimus (US) CureVac (Germany) NAME

NAME NAME mRNA-10M0

Chinese Academy of Sciences ...

mHAs
sa-RNA (ARCT-2138) Multivalent Modified mRNA

STATUS: Active
Chinese Academy of Sciences ... STATUS: Active STATUS: Active

Optimized M2e DNA .

-

COVID + Influenza

§

Chingse PLA General Hospital ...
HA, NP, and IM2e mRNA

DEVELOPER DEVELOPER
C5L Seqimus (US) Moderna (U5)

MNAME NAME
sa-mRNA (5Q012) mRNA-1011 and mRNA-1

Georgia State University (U5)
cGAMP-adjuvanted ...

'8 Georgia State University (US) STATUS: Active STATUS: Active

mRMA LNF prime and ...

COWID + Influenza DEVELOPER
DEVELOPER Pfizer (U5)
Modemna (U'5) MAME

Lo Ghent University (Belgium)
NF mRNA

) o NAME Modified mRMA vaccine
Greenlight Biosciences (US5)
i mRNA-1020 and mRNA-1030
Quadrivalent HA mRMNA STATUS: Acth
STATUS: Active:
GSK (US)

SAM-GM-CSF + SAM-NP COVID + Influenza
DEVELOPER

DEVELOPER DEVELOPER Pfizer (US)

National Insfitute of Allergy Phizer (US) BioNTech (Germany)

and Infecfious ... NAME NAME

NAME saRNA modRNA-based combinafion

DCVC H1 HA mRNA-LNP

Imperial College London ...
dbDMA-encoded NA

Imperial College London ...

pABOL-formulated saRMA ... STATUS: Active: STATUS: Active

STATUS: Active
Jilin University {China)
HA-F DNA vaccine

DEVELOPER
DEVELOPER Sanofi Pasteur (US)
AT National Insfitute of Allergy A
mRMNAILNF vaccine

and Infecfious ... mRNA constructs

NAME
Maticnal Engineering ... VRC H1ssF_3928 mRNA-LNP STATUS: Active:

Hic-mRNA-LNP

IE

STATUS: Active

8.10.2024 PROF.DR. ALi ACAR



NUkleik Asit Temelli Asi Etki Mekanizmasi
e

3 ) Peptide compiex
) “CD40L/CDA0

Cytotoxic T cell (CD8+) - naive
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Monday, May 15, 2023

Clinical trial of mRNA universal influenza vaccine
candidate begins
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Moderna (US)
mRNA-1010

Moderna’s Respiratory Vaccines (Pipeline 1/3)

Preclinical
development

Modality Program Phase 1 Phase 2 Phase 3 Commercial Moderna rights

Spikevax®
COVID-19 voccine ‘ + + v

Worldwide

mRNA-1283 Next gener C)
L R R N R _§ N |

R 8 R N &R § N |
mRNA-1010 Worldwide

| meNA-1020 e wordide
Fiu vaccine | mRNA-1030 = 1] Worldwide
| miNA-1011 ] Woridwide
+ B 4 | :
| MRNA-1012 [ —— Worldwide
Oder ot RSV vaccine | mRNA-1345 = | Wortdwide
Fu + COVD voccie | maa1063 e pr—
A i
PusCOVD:fSvvoccne | mRNA-12% —_— Warcide
t 1 T B
infectious  [ERAA | mRna-t0ss ] worcuide
disease Endermic HCoV voccine | mRNA-1287 R —— | Wordwide
vaccines : : : :
Ponderc i | mana-tote ]| Wordide
‘ . f
RSV + Py vaccine | maa1ss C—————1 Wordvide
—' ;
COVD19 voccine oadescers) | mRNA-1Z7381S N '
. ; ' : )
Adolescents COVID-19 voccine (pediatics) mMRNA-1273.815 KidCOVE Worldwide
- .
& Pediatrics  pRmr— w1348 Em——-— Wordwide

PROF.DR. ALi ACAR




Moderna (US) * =" e e
MRNA-1010

!

g

3
* Modifiye edilmis mRNA tabanli lipit nanopartikil asi m“ [I]ﬁ
adayl mRNA-1010 (3. fazda), G S R
* 4 mevsimsel influenza susundan (A/H1N1, A/H3N2 ve 5 A RO Vi
B/Yamagata ve B/Victoria soylari) HA antijenleri iceren M e e
dortla bir formilasyon )

8

§ |
= 10 -15 Kasim 2021; 218 yaslarindaki toplam 501 B '
katihimci,
* tek doz Afluria (IIV) (n = 53) veya mRNA-1010 (25 ug, g PG o
n=152; 50 ug, n =149; 100 pg, n = 147) almak Gzere ¢ Adults 265 Years
rastgele atandi _m e e

* mRNA-1010 (25 pg, 50 pg veya 100 pg), influenza A
ve B suslari icin standart doz inaktif mevsimsel
influenza asisindan daha yuksek HAI titreleri ortaya
cikardi

Lee, I.TSafety and immunogenicity of a phase 1/2 randomized clinical trial of a quadrivalent, mRNA-based seasonal influenza vaccine
mRNA-1010) in healthy adults: interim analysis. Nat Commun 14, 3631 (2023).

HAI GNT Ratio

-
- -

it

€3 25 g MARNA1010 & 50 o0 MRNAIDYD

B V00 pg mRNA-SDI0
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Moderna (US)
MRNA-1083 (influenza + COVID19 asisi)

» mMRNA-1083, Moderna'nin mevsimsel influenza asi aday!
MRNA-1010 ve Moderna'nin yeni nesil COVID-19 asi adayi
MRNA-1283"'lin bilesenlerinden olusmaktadir.

» >65 yas ve 18-64 yas / 40 000 Her iki yas kohortunda da

— | mRNA-1083, Uc¢ influenza virlsl
susuna (HIN1, H3N2 ve

. B/Victoria) ve SARS-CoV-2'ye
MRNA-1083 FIeTE (D < karsi istatistiksel olarak anlaml
derecede daha ylksek bagisikhk
tepkileri ortaya cikarmistir.

Spikevax

Kabul edilebilir bir tolere edilebilirlik ve givenlik profili gdsterdi.
Yan etkilerin cogu siddette 1 veya 2. dereceydi ve denemede
kullanilan lisansh asilarla tutarhydi.

En sik YE enjeksiyon bolgesinde agri, yorgunluk, miyalji ve bag (ClinicalTrials.qov Identifier:NCT06097273)
agrisiydi.
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http://clinicaltrials.gov/
https://pr.report/cN0jIygJ

Pfizer (US)
BioNTech (Germany)
modRNA-based combination

> SARS-CoV-2'nin vahsi tip spike proteinini ve Omicron BA.4/BA.5 alt
varyantlarinin spike proteinini kodlayan mRNA suslarinin yani sira dort

farkli influenza susunun hemaglitininini kodlayan mRNA iplikciklerini
iceren kombine mRNA SARS-CoV-2 (COVID-19) ve influenza asisi.

» Faz 3 randomize, gozlemci korlemesine calisma
» Guvenligi, tolere edilebilirligi ve immuinojenisitesi
» 18 - 64 yas arasi 8.000'den fazla yetiskin

»Sonug:

> Karsilastirma asilarina kiyasla daha yuksek influenza A vyanitlari ve
karsilastirilabilir COVID-19 vyanitlari elde edilmesine ragmen, influenza B
susuna karsi birincil immiinojenisite hedeflerinden biri olan non-inferiorite
hedefini karsilamamistir.

» Gozden geciriliyor »(ClinicalTrials.gov NCT06178991)
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DEV

DEV

Vaccines
in Preclinical

Agricultural Research, ...
M2e/CpG-ODNTMC

Californiz Institute of ...
HA trimers

Chinese Academy of Sciences .

IMZe-rHF nanoparticle

Chinese Academy of Sciences ..

NMZe@DDARPLA

Fudan University (China)

Georgia Institute of ..
Self-assembled protein ...

Georgia State University (US)
Double-layerad protein ...

Georgia State University (US)

HA/GP nanoparticles

Georgia State University (US)
|5COMsMPLA-adjuvanted ...

Griffith University ...
Liposomal peptide ...

Huazhong Agricultural ...

3MZe-T4 nanoparticle

Huazhong Agricultural ...
Mini-HA-LS Nano-vaccine

Indian Institute of Science ...
Adjuvanted ...

Emergent BioSolutions (US)

NAME
EBS-UFV-001 (UFluA)

STATUS: Active

DEVELOPER
National Institute of Allergy
and Infectious ...

NAME

FluMoz self-azssembling
nanoparticle

DEVELOPER
National Institute of Allergy
and Infectious ...

MAME
HAZ2 HA-ferrifin nanoparficle

STATUS: Active

DEVELOPER

Mational Insfifute of Allergy
and Infectious ...

MNAME

Stabilized headless HA stem
nanoparticles

STATUS: Active
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COVID + Influenza

Novavax [US)
NAME
CIC Vaccine

STATUS: Active

DEVELOPER
Novavax (US)
Emergent BioSolutions (U5)

NAME
Nano-Flu (gNIV)

STATU 5: Active




Platform: Non-VLP nanoparticles
Novavax (US)
NAME: CIC Vaccine

Core vaccine products and pipeline

Significant opportunities for future development

Disease Product Preclinical Phase 1 Phase 2 Phase 3 Avuthorized

Novavax Clinical-Stage

- Novavax COVID- o
Coronavirus 19 Vaccine! Matrix-M

Combination Vaccines COVID / Influenza Matrix-M

Parinered Clinical-Stage

Malaria R21/Matrix-M adjuvant? Matrix-M

novavax
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Novavax nanopartiktl M-adjuvan platformu
(6 basamaktan olusur)

1- Hedef gen boélgesinin tespiti (immun yaniti uyaracak Ag
sentezleyecek) ve Baculovirus icerisine insersiyonu

2- Baculovirus Sf9 hiicre enfeksiyonu,

3- BV iceresindeki rekombinant gen Sf9 hlicre nlikleusuna
girer ve mRNA transkripsiyonu olur

4- Sf9 hiicreleri rekombinant antijenleri kodlayan mRNA'lari
translate eder

5- Sf9 hicre yuzeyinde rekombinant antijenler toplanir,
saflastirilir ve nanopartikul bir kor ile sarilir

6- Rekombinant antijen iceren nanopartikuller Matriks-M
adjuvaniyla birlestirilir




Platform: Non-VLP nanoparticles
Novavax (US)
NAME: CIC Vaccine

Kombinasyon gNIV/CoV2373 asisi — hayvan ¢alismasi

° Influenza A ve B suslarina karsi yuksek titrede influenza HA inhibisyonu (HAI) ve

notralize edici antikorlar Uretir.

> SARS-CoV-2 spike proteininin hACE2 reseptoriine baglanmasini engelleyen

antikorlar ortaya cikarmistir.

> gqNIV/CoV2373 asisi ile asilanan ve SARS-CoV-2 ile enfekte edilen hamsterler kilo
kaybina karsi korunmus ve viral pnomoni kaniti olmaksizin Gst ve alt solunum

yollarinda SARS-CoV-2 replikasyonu gorilmemis
> qNIV/CoV2373 kombinasyon asisinin mevsimsel influenza ve CoVID-19 karsi

etkinligini desteklemekte

Combination Respiratory Vaccine Containing Recombinant SARS-CoV-2 Spike and Quadrivalent Seasonal Influenza Hemagglutinin Nanoparticles with Matrix-M
Adjuvant. bioRxiv 2021.05.05.442782; doi: https://doi.org/10.1101/2021.05.05.442782
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Sonuc

» Genis ve kalict koruma saglayan evrensel bir influenza asisinin
gelistirilmesi, halk sagligi ve pandemi hazirliginin uzun vadeli bir
hedefi

» Etkili bir asticin:
» Korunmus bolgelerin daha iyi tespiti

» Korunmus bolgelere eklenmis multivalan antijenleri iceren kimerik
formulasyon

» Etkili adjuvanlarla birlikte kullanim
» Hem hicresel hem de humoral yanit olusturabilme kabiliyeti

» mRNA asI platformu, sus eslesmelerini iyilestirebilme, cok degerlikli
antijenleri veya korunmus antijenleri icine alarak ve daha genis
humoral ve glicli hlicresel bagisiklik tepkilerini indikleyebilme
kapasitesiyle Universal asi icin en 6nemli aday

» COVID19 + infleunza asilari 6n plana cikabilir
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