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Influenza
virusleri

Mevsimler,
yariklreler ve canlilar
arasinda yayilirken
surekli mutasyon
geciren mikroplardir

Suregelen bir
pandemik tehdit
olustururlar

Tahmin edilemeyecek
kadar tahmin
edilemez bir biyolojik
seyirleri vardir

Akut infeksiyonun
Otesinde hastalik
yuku tasirlar




Influenza A ve B virUsleri

RNA virusleridir:

e Negatif anlamli, tek
sarmalli sekiz RNA
segmenti igerir

Alt tipleri hemagglutinin
(HA) ve n6rominidaza
(NA) gore tanimlanir:

e 18 HA (H1-H18)
e 11 NA (N1-N11)

HA ve NA'nin yani sira

sunlari da kodlayan bir
genoma sahiptir:

Polimeraz bazik 2 (PB2)
Polimeraz bazik 1 (PB1)
Polimeraz asidik (PA)
Nukleoprotein (NP)
Matris (M)

Yapisal olmayan (NS)
proteinler
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Influenza A ve B virisleri

HA: hiicre yliizeyinde eksprese edilen
sakkaritlere bagh terminal a-sialik asitlere
baglanarak ve ardindan membran flizyonu
yoluyla giris yaparak konak hticre
baglanmasindan sorumlu

sialik asit reseptorlerini pargalayarak yeni

viryonlarinin salinmasini kolaylastirir

virion ylzeyi altindaki matris proteinini

RBS: hiicreye baglanmadan sorumlu
reseptor baglanma bolgesi

HA1: degisken bas alani (kirmizi)
gdmiili oldugu bir lipid zarfidir HA2: korunmus sap alani (mavi)

icerir

iyon kanalinin, HA ve NA glikoproteinlerinin
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Influenza A ve B virisleri

HA1: Bas bolgesine baglanan antikorlar,

enfeksiyon veya asilama ile yiksek seviyelerde
indlklenir ve genellikle gli¢ll ve susa 6zgl

notralize edici aktiviteye sahiptir

HAZ2: Sap antikorlari enfeksiyon sirasinda daha

duslk titrelerde indiiklense de, ¢cok cesitli

suslara ve alt tiplere karsi genis koruma RBS: hiicreye baglanmadan sorumlu
reseptor baglanma bolgesi
HA1: degisken bas alani (kirmizi)

HA2: korunmus sap alani (mavi)

saglayabilirler
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Influenza virislerinin evrimi

Antijenik sturiklenme:

e HA ve NA'da kiigcuk genetik
mutasyonlar kademeli olarak birikir

e Virlistin antijenik profilinde
degisikliklere yol acarak, daha dnce
edinilmis bagisiklik yaniti tarafindan
taninmaktan kaginmasina neden
olabilir

e Mevsimsel grip salginlarinda
kismen belirgindir

| Antijenik kayma:

e iki farkli influenza viriisii ayni
konagi enfekte ettiginde ve genetik
materyal alisverisinde
bulundugunda meydana gelir

e Daha 6nceden hi¢ taninmayan bir
virus ortaya c¢ikar

e Pandemik influenza suslarinin
ortaya citkmasiyla iliskilidir
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Influenza virtslerinin evrimi

HA bas alanina N-bagli glikozilasyon bolgeleri
HA bas alaninda antijenik evrim noktasaldir: ekleyebilir ve antijenik bolgeleri nétralize edici
antikorlardan koruyabilir:

Ampirik olarak tanimlanmis bir glikan
sinirina kadar 5 ila 7 yillik araliklarla
diizenli olarak H1 ve H3 HA'lara yeni

glikanlar eklenir

A/H3N2 virusleri icin her 2-5 yilda bir

Influenza B virusleri ve A/HIN1 virusleri
icin her 3-8 yilda bir yeni HA antijenik
varyantlari ortaya cikar

Ardindan bas glikanlarinin pozisyonlari
degisir
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influenza virislerinin evrimi

mam A(HIN1) ve A(H3N2) |

o Evolution model |

e HA proteinindeki 6nemli degisiklikler tarafindan yonlendirilen
noktali ve tek yonli bir antijenik evrim
e GUcli bagisiklik seciminden kaynaklanan "merdiven benzeri"

filogenetik agaclar

* Bu nedenle, filogenetik agacta yeni bir sus merdiveni
Time

gorundugunde veya antijenik haritada yeni bir noktali sus e
Ladder-like tree

ortaya ciktiginda, iyi eslesen asi suslarini segmek mimkin
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influenza virislerinin evrimi

-

e Evrim yoringesi ¢cok yonli

* Yuksek diizeyde genetik cesitlilik sergileyen merdiven benzeri
olmayan agaclar

e Bir panzootik ozelligi

e Cesitli konaklar ve yamali cografi dagilimi, bagisiklik secimini
zayiflatir

e Asl susu tahmini zordur

0 Evolution model Il

Time
Non-ladder-like tree
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Geleneksel grip asilarinda iyilestirmeye acik
noktalar

HA epitoplarina karsi ntralize edici antikor yaniti ortaya ¢ikarmak igin tasarlanmislardir

e HA'larin degiskenligi nedeniyle tek bir grip mevsiminde bile yeterince immiinojenik veya uzun 6mirli
olmayabilir

Asilarin uzun Uretim sireleri virlisteki antijenik degisikliklere ayak uyduramayabilir

e dolasimdaki virusler ile asi suslari arasinda uyumsuzluklara neden olabilir

Yumurta bazli asi Giretim yontemlerinde virus mutasyon gecirmeye devam edebilir

e asinin potansiyel olarak etkililigi azalabilir

Degisik platformlar, uygulama yontemleri ve glglendirilmis agilar mevsimsel grip yukini hafifletebilir

* pandemik potansiyele sahip yeni ortaya cikan grip virlisi tirlerine karsi koruma saglayamayabilir
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Evrensel grip asisi nedir?

IAV HA group 2

wo
Bat NA (N10 and N11)

Bat HA (H17 and H18)
02 IAVNAgroup2 o5

IAV HA group 1

Influenza A ve B virlslerinin filogenetik analizi*

*Jang YH, Seong BL. Expert Opin Drug Discovery
2020:10.1080/17460441.2020.1801629
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influenza A viriislerinin her iki filogenetik
grubunun (Grup 1 (6rn. H1, H2, H5) ve
Grup 2 (6rn. H3 ve H7) neden oldugu
semptomatik influenza infeksiyonuna karsi
en az %75 etkili

en az bir yil siiren kalici koruma saglayan
tiim yas gruplari icin uygun olan grip

asisidir



Evrensel grip asilarinda inovasyon

Evrensel Grip Asisi Gelistirme icin

Kiresel Fon Saglayicilar Grip Asllari Yol Haritasi projesi?
Konsorsiyumu?

e Genis capta koruyucu ve dayanikh e Uluslararasi paydas katilimini

grip astlarinin gelistirilmesini ve tesvik etmek, finansmani

kullanilabilirligini hizlandirmak koordine etmek ve grip asisi Ar-

amaciyla Kiresel Saghk Gorev Ge'sinde ilerlemeyi kolaylastirmak

Gucl bunyesinde 2017 yilinda icin stratejik bir planlama araci

kuruldu olarak hizmet etmek lizere
2019'da bagslatildi ve 2021'de
yayinlandi
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Evrensel grip asilarinda inovasyon

93

milestones enable
progress toward
improved influenza
vaccines through the Tools and

of: ies to:

+ Characterize antigens
« Predict antigenic drift
g « Forecast circulating
strains
+ Build systems to store
viral samples and data

Virology

- Develop innovative
assays
\ « Harmonize and ensure
BN ailability of
protocols and reagents

Immunology

e

Vaccinology for

«+ Assess the safety and
ectiveness of novel
vaccine development
technologies
Produce new potency
ays

Develop assays to
determine and measure
Vaccinology for correlates of protection
Broadly Prote

or Univers:
Influenza Vaccines

« Increase availability of
ferret model reagents

« Develop and
manufacture challenge

Animal Models strains for the CHIVIM

and the CHIVIM

Facilitate sharing of
data and reagents
building capacity

supply in low-resource

areas

Policy, Financing,
and Regulation
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Improved
understanding of:

Virus evolution,
circulation, and
transmission
Animal-human crossover
Strain-vaccine match

Host factors that affect
immune imprinting

The role of B and T cells
Mucosal immunity
Durability and breadth of
protection

Characteristics of vaccines
in development

Vaccine efficacy associated
with adjuvants, antigens,
and routes of delivery

Use cases and preferred
product characteristics

The landscape of novel

platforms

Progression of vaccines
through clinical trials

Immune response and
pathogenesis in animal
models

Factors affecting safety
and immune response in

the CHIVIM

/accine R&D status
Lessons learned from
COVID-19
Post-licensure monitoring
Full vaccine value
assessment

Consensus and
partnerships to:

Carry out viral
surveillance

Assess new technologies
Ensure antigenic match
for seasonal vaccines

Catalog study sites and
coordinate access to
clinical samples

Identify novel correlates
of protection

Apply lessons learned
from COVID-19
Establish clinical trial
networks

Develop clinical
endpoints

Support geographically
erse, public and
private networks of
active clinical vaccine
development

Determine applicability
of the CHIVIM to
vaccine regulatory
approval

Set ethical standards for
the CHIVIM

A outbreak or
novel strain data for
vaccine R&D
Develop regulatory
frameworks for new
vaccine technologies

Of 93 milestones under 23 goals across 6 topic areas:

have been ished, including 5 high-priority milestones

Konu alanina gére influenza
Asilari Yol Haritasindaki
kilometre taslarinda
ilerleme, Mayis 2025

- 16 mil

67 milestones are in progress, including 29 high-priority milestones

. 10 milestones have no identified progress, including 1 high-priority milestone

ology Applicable to Vaccine Development
12 milestones across 4 strategic goals

0 milestones have been accomplished
10 milestones are in progress, including 4 high-priority milestones

2 milestones have no identified progress

Immunology and Immune Correlates of Protection
23 milestones across 7 strategic goals

2 milestones have been accomplished
21 milestones are in progress, including 7 high-priority milestones

0 milestones have no identified progress

Vaccines

inology for
15 milestones across 4 strategic goals

3 milestones have been accomplished

10 milestones are in progress, including § high-priority milestones

2 milestones have no identified progress

Vaccinology for Broadly Protective or Universal Influenza Vaccines
11 milestones across 2 strategic goals

3 milestones have been accomplished, including 2 high-priority milestones
7 milestones are in progress, including 5 high-priority milestones
1 milestone has no identified progress, including 1 high-priority milestone

Animal Models and the CHIVI

11 milestones across 2 strategic goals

3 milestones have been accomplished, including 2 high-priority milestones
8 milestones are in progress, including 4 high-priority milestones

0 milestones have no identified progress

Policy, Financing, and Regulation
21 milestones across 4 strategic goals

5 milestones have been accomplished, including 1 high-priority milestone
11 milestones are in progress, including 4 high-priority milestones

5 milestones have no identified progress




Evrensel grip asilarinda inovasyon

Strategic goal 4.1
Design and analysis
Identify the most promising broadly protective or universal influenza vaccine

candidates that elicit durable protection against influenza viruses in preclinical
studies, with a focus on targeting conserved regions of the virus.

Milestones
0 41.a @41b Q41.c © High priority
Preferred product Landscape analysis New antigen design
characteristics
0 4.1d @ High priority 0 41e @ High priority
Review of novel platforms Review of preclinical

candidates
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Strategic goal 4.2
Clinical evaluation

Evaluate the most promising broadly protective or universal influenza vaccine
candidates, using at least several different platforms, in clinical trials.

Milestones
Q 42a 9 42b © High priority @ 42c © High priority
Use cases Defined clinical endpoints Early clinical evaluation
Q 42.d © High priority @ 42e © High priority Q 4.2f © High priority
Correlates of protection Advanced clinical Phase 3 efficacy trials

evaluation




Evrensel grip asilarinda inovasyon

Search IVR Initiative Go

thelVRinitiative < CIDRAP home @ Linkedin

INFLUENZA VACCINES ROADMAP Vaccine L R&D Prog Sabin Media Library ~ About

<

R&D PROGRESS

Influenza Vaccines Roadmap

R&D Progress ® .
s The Influenza Vaccines Roadmap R&D Progress Tracker
irolo
&y The Influenza Vaccines Roadmap (IVR) Research and Development (R&D) Progress
Tracker follows scientific, regulatory, manufacturing, and policymaking activities
Immunology

that, if accomplished, will accelerate the development of improved influenza
vaccines. It highlights select research and policy outcomes that have been
Vaccinology for Seasonal documented since the publication of the IVR in 2021.

Influenza Vaccines

The R&D Progress Tracker follows the framework of the VR, and, along with the
Universal Influenza Vaccine Technology Landscape and the Funding Tracker, guides
and prioritizes progress toward next-generation, broadly protective, and universal
influenza vaccines.

Vaccinology for Broadly
Protective or Universal
Vaccines
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Evrensel grip asilarinin gelistiriimesi icin
kullanilan platformlar

* Rekombinant proteinler (6rnegin peptitler, kimerik HA'lar, mozaik HA'lar, hesaplamali olarak optimize

edilmis genis reaktif antijenler (COBRA), bassiz/mini HA'lar)
* Rekombinant influenza viriisii bazli (6rnegin, replikasyon eksikligi olan canli zayiflatiimis virtsler)
* Viriis vektorli (modifiye asi virlisii Ankara, adenoviris)
* Viriis benzeri pargaciklar (VLP) (6rn. rekombinant alt birim, bitki kaynakli, kimerik)
* Nanopartikiiller (VLP olmayan) (6rn. kendi kendine birlesen)

* Niikleik asit bazli (DNA, mRNA, kendi kendini ¢ogaltan RNA)
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Evrensel grip asilarinin gelistirilmesi icin

kullanilan hedef bélgeler

(A) HA sapi veya basi, NA veya M2e'deki
korunmus bolgelere 6zgil genis koruyucu

antikor yanitinin olusturulmasi

(B) NP, M1 veya PB1 gibi influenza i¢
proteinlerinin korunmus epitoplarini
taniyan sitotoksik T lenfosit(CTL) yanitinin

olusturulmasi

HA stalk Ab

HA head Ab NA Ab
M2e Ab

A

HA NA
M2
Virus membrane or

infected cell membrane

CTLs specific to epitopes of
internal proteins

;; TCR ;;
i i
bd 4

‘—»Viral epitope

l MHC-I l

| |

Infected cell membrane
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Evrensel grip asilarinin gelistirilmesi icin
kullanilan hedef boélgeler

HA sap bolgesi
* bircok genis koruyucu monoklonal antikor tanimlanmistir 1*

* gruba 6zgl genis koruma gosterir, ancak farkli gruplara karsi gostermez

* grup 1, grup 2 ve B virlslerinden (g farkli HA sap proteini iceren ¢ok degerlikli bir asl

formilasyonunun gelistirilmistir

* HA sapinin distk immunojenik 6zellikleri nedeniyle, koruyucu bir antikor seviyesi ortaya

ctkarmak icin HA sapi bazli asilarla Ggten fazla enjeksiyon gerekliydi?

*HA sap antikorlarini ortaya ¢ikarmak igin kimerik HA asi yapisinin kullanildigina dair ilk rapor
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Evrensel grip asilarinin gelistirilmesi icin
kullanilan stratejiler

Hyperglycosylated HA Chimeric HA

Stalk-Directed
Immunity A : 3
\ _—

Sequential immunization with HAs containing

Shielding the immunodominant identical stalk regions with ‘exotic’ heads

head through hyperglycosylation

N \ “Mosaic” HA
Headless HA 1
— —
' . LAH fragment

Sequential immunization with HAs where the
immunodominant antigenic sites on the head
have been replaced with sites from ‘exotic’ heads

Stalk expressed in monomer,
trimer, or on nanoparticles

Expression of the LAH
region of HA2 alone
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Evrensel grip asilarinin gelistirilmesi icin
kullanilan stratejiler

Kimerik HA asilari

e bir HA alt tipinin kiresel
basini digerinin sapiyla
birlestirerek, degisken HA
basini hedef alan geleneksel
astlarin sinirlamalarinin
Ustesinden gelmeyi amaglar

* Genel olarak, kus gribi virts(
alt tiplerinden bir bas ile
kombinasyon halinde bir
grup 1 veya grup 2 sap
alanindan olusur

¢ hiperdegisken HA basini
cikararak yalnizca HA'nin
korunmus sap bolgesine
odaklanir

e genis Olclide notralize edici
epitoplar iceren sapa karsi
daha dogrudan ve saglam bir
bagisiklik tepkisi saglar

Bassiz HA asilari

Birden fazla HA alt tipini
tasiyan asilar

* sadece antijen sayisini

artirmak yerine stratejik HA
antijenlerinin kombinasyonu
ile asi etkinligini en Ust
diizeye ¢ikarmaya ¢ahsir

HACETTEPE UNIVERSITESI
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Evrensel influenza asisi gelistirilmesi icin

stratejiler

Inovatif adjuvanlar iceren ve
konjuge asilar

e Matrix-M ve TLR agonistleri,
grip asilarinin etkinligini,
tolere edilebilirligini ve
ozgulligunu gelistirebilir

* HA sap, NA veya M2e dahil
olmak tzere korunmus viral
antijenlere immunojen
konjuge edilmesi saglanabilir

Noraminidaz ve diger viral gen

segmentleri iceren asilar

* NA glikoproteinine karsi
olusan antikorlarin hastaligin
siddetini azalttigi, hayvan
modellerinde viral akciger
titrelerini azalttig1 ve bulasi
azalttig gosterilmistir,

e Matris proteinleri ve
nikleoprotein, influenzaya
karsi hiicresel bagisiklik
tepkisinin birincil hedefleridir

Kombine antijen iceren asilar

® Hem ylizey hem de i¢
antijenlerine (M2e, HA sapi,
NP, NA ve M1) karsi bagisikhk
tepkilerini en Ust diizeye
citkarmak icin coklu iceren
kombinasyon asilari
gelistirilmektedir
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Evrensel influenza asisi gelistirilmesi icin
stratejiler

Glikan maskeleme yapan Rekombinant protein .
Konsensds asilari
astlar astlari

e Bagisiklik yanitini e Hesaplamali Olarak e Sapa yonelik
HA'nin Optimize Edilmis Genis stratejilerin aksine,
immunodominant bas Reaktif Antijenler konsensise dayali asi
alanindan daha (COBRA) yaklasimlari, daha
korunmus sap alanina genis cesitliligi temsil
kaydirmak igin eden bir versiyon
glikozilasyon yapan olusturmayl amacglayan
immuno kaydirma tim HA proteinine
yontemleri uygulanir odaklanir
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Evrensel grip asilarinda inovasyon

Search IVR Initiative

<y CIDRAP home @

thelVRinitiative
INFLUENZA VACCINES ROADMAP oadmap Vaccine scape rogress elected Resources in ia Library
Road Vi Land R&D Prog Selected R Sabin Media Lib TRACKER
ABOUT TRACKER DATABASE FEEDBACK FUNDERS
N (+) a A
UNIVERSAL INFLUENZA VACCINE s -
TECHNOLOGY LANDSCAPE 226 B S e B owon~B 168 2
The Landscape is a that compiles and summarizes publicly available information

on the global R&D pipeline of universal, broadly protective, and next-generation influenza
vaccine candidates, as defined in the Influenza Vaccines R&D Roadmap (IVR). Vaccine
candidates profiled in the Landscape are designed to provide broader and more durable
protection against seasonal and pandemic influenza, compared with current strain-specific
influenza vaccines.

CIDRAP initiated development of the Landscape with support from the Global Funders
Consortium for Universal Influenza Vaccine Development (2019-2024) and currently
receives support from the Collaborative Influenza Vaccine Innovation Centers (CIVICs), US
National Institute of Allergy and Infectious Diseases (NIAID).

PROVIDE FEEDBACK LEARN MORE

DATABASE LAST UPDATED ON SEP 29, 2025

Phase 3 Approved
8 0
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Faz 3 calismalar (30.09.2025)

Trial 1 Primary

Developer / R&D Delivery Vaccine Completion
Vaccine Name Location Platform Status  Approach & Sources Adjuvant Mechanism Platform Date
Modified mRNA Next generation mRNA seasonal influenza vaccine encoding WHO recommended
vaccine Pfizer (US) Nucleic acid-based Active  strain None .M. mRNA 3/12/24
Combination mRNA SARS-CoV-2 (COVID-19) and influenza vaccine containing
Pfizer (US), mMRNA strains encoding the wild-type spike protein of SARS-CoV-2 and the spike
modRNA-based BioNTech protein of the Omicron BA.4/BA.5 subvariants as well as mRNA strands encoding
combination (Germany) Nucleic acid-based Active  the hemagglutinin of four different influenza strains None .M. mRNA 11/26/24

Modified mRNA-based lipid nanoparticle vaccine candidate mRNA-1010 (in phase
3), a quadrivalent formulation with HA antigens from four seasonal influenza
mRNA-1010 Moderna (US) Nucleic acid-based Active  strains (A/HIN1, A/H3N2, and B/Yamagata- and B/Victoria-lineages) None .M. mRNA 8/21/25

Combination SARS-CoV-2 (COVID-19) and influenza vaccine. Single dose mRNA
vaccine encoding for the COVID-19 spike protein and flu HA glycoproteins of 4 flu
strains. mRNA-1083 comprises components of mRNA-1010, Moderna's next-
generation vaccine candidate for seasonal influenza, and mRNA-1283, Moderna's
mRNA-1083 Moderna (US) Nucleic acid-based Active  next-generation COVID-19 vaccine candidate None .M. mRNA 12/10/25

Combination SARS-CoV-2 (COVID-19) and influenza vaccine that uses full-length,
stabilized recombinant spike (rS) protein of the SARS-CoV-2 virus, and 4 wild-type
CIC Vaccine Novavax (US) Non-VLP nanoparticles Active  recombinant Hemagglutinin (rHA) proteins from the influenza virus, as antigens. Matrix-MI.M. Nanoparticle 11/16/25

Recombinant Spodoptera frugiperda (Sf9) insect cell or baculovirus system-
derived, trivalent haemagglutinin (HA) nanoparticle influenza vaccine (NIV),

Nano-Flu (tNIV) Novavax (US) Non-VLP nanoparticles Active  formulated with a saponin-based adjuvant, Matrix-M™ (tNIV). Matrix-M .M. Nanoparticle 2/4/25
BiondVax A single recombinant protein of 9 conserved M1, NP, and HA epitopes; aimed at

Multimeric-001 (M- Pharmaceuticals inducing T cell responses and enhanced B-cell responses to circulating and novel Recombinant

001) (Israel) Recombinant proteins Inactive strains. None .M. protein 7/2/20

Quadrivalent VLP Virus-like particles Nicotiana benthamiana plant-derived (Proficia®) HA-bearing quadrivalent virus-  Alhydrog

(QVLP) Medicago (Canada) (VLP) Inactive like particle (QVLP); aimed at stimulating antibody and cellular immune responses. el .M. QVLP 5/17/19
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