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UvoD
* Pokroky v technologii vakcin jsou pro prevenci infekci zcela zasadni

* Infekcni nemoci jsou stale pricinou 40 % umrti na svete
* Vyvijené technologie zlepsi uCinnost vakcinace a jednoduchost aplikaci

* Umozni pritomnost vice antigenu v jedné davce vakciny — trend
vicevalentnich a kombinovanych vakcin

* Nové technologie jsou nezbytné pro vyvoj vakcin proti chronickym
onemocnénim — nova vyzva

e Opusteni starych paradigmat
* subjednotkové vakciny potrebuji adjuvans
* nejcastejsi aplikace je IM — prechod na ,,needle-free” vakcinaci

www.science.org.au



v

Historie 1. Poly- ko Technologie konjugace, adjuvans
technologického | oo [ oniugace
n vitro b. . ! Hib v.
vyvoje vakcin kultury rennee LRekom- : .
yvoj ssovs s binantni v Rekombinantni

Subjednotkove

Usmrcené

HBV

polio v.

technologie

1.

1.
Kombinovana Terapeuticka
V. V.

DTP

Ca prostaty

Toxoid
vakcina
zaskrt,
tetanus

Reversni
vakcinologie
MenB v.

Reversni technologie

Usmrcena
vakcina
cholera, mor,

Genova

Asie do mRNA v.

tyfus id- H
Y Prvni Ziva- 5::?3;’ o teChnOIOgle
oslabfena Prvni Gspésna
vakcina

vakcinace

Vzteklina Variola

Upraveno dle I.Delany et al. EMBO Mol Med 2014,6(6):707-20 a P.Palma. OMIC technologies and vaccine development. ESPID 2022



d O
Vyvoj vakcin (10-15 let)

* Tradicni profylaktické vakciny (inaktivace, atenuace) — rada
nevyhod (patogenita, reakce, dlouha produkce...)

* Vakciny na bazi toxoidu a subjednotkové vakciny
* VVakciny na bazi viru podobnych c¢astic (VLP vakciny)
 Vakciny na bazi bakterialnich vezikul vnéjsi membrany (OMV)

Outer membra

of new target production host production process vaccine
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Gerritzen MJH. Production of bioengineered outer membrane vesicles as vaccine platform. 2019. ISBN 978-94-6343-429-4.D0I https://doi.org/10.18174/471396
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VYVOJ PLATFORM-BASED VACCINES
* Tzv. ,plug and play” technologie

* Moznost rychlé a snadné modifikace

DNA vakciny — do téla aplikovan plazmid s DNA patogena,
vstup do bunécného jadra s prepisem do lidské mRNA

ZyCoV-D is the first DNA vaccine for people to be approved anywhere in the world.

» vyzkum DNA vakcin proti chfipce, HIV, vztekliné INDIA'S DNA COVID
* 1. DNA vakcina schvalena v Indii (20.8. 2021 pro 12+), ZyCoV-D \hli%cRcE“l‘\lEllEsC%ﬁllllﬁ_
vakcina (firma Zydus Cadila) proti covid-19 (67% ucinnost) Sl e S ———

forvarious diseases that are undergoing clinical trials.

* bezjehlova aplikace pod klzi (vysokym tlakem)

* mRNA vakciny - do téla aplikovana mRNA patogena, vstup
do cytoplazmy bunky bez prepisu do lidské DNA

* Virové vektorové vakciny — nepatogenni virus jako vektor
(adenovirus)

Gerritzen MJH. Production of bioengineered outer membrane vesicles as vaccine platform. 2019. ISBN 978-94-6343-429-4.D0I https.//doi.orq/10.18174/471396
Mallapaty S.Nature 2021;597:161-162.doi: https.//doi.org/10.1038/d41586-021-02385-x
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Vakcinalni antigeny

* Rozpustné

e Umisténé na nosicich
* viriony, kapsidy, bunécné membrany
e intra-extracelularni matrix

* \Vyuziti tkanového a imunitniho inzenyrstvi pro platformu vakcin

* nekteré nosice mohou byt biologicky aktivni a stimulovat dendriticke
bb

* kratkée sekvence DNA nebo RNA usporadané kolem nanocastic — signal

pro zmenu vnitrni architektury adherentnich bunék — imunogenni
potencial

Si et al., Adjuvant-free nanofiber vaccine induces in situ lung dendritic cell activation and TH17 responses Sci. Adv. 2020; 6 : eaba0995.
DOI: 10.1126/sciadv.aba0995
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m R N A VA Kc I’N Y - N OVA E, R A V E Tabulka 1: Klinické studie mRNA vakein pro infekéni onemocnén.

Typ onemocnénf Nézev vakelny Clslo NCT Antigen Fdze  Postaven| Ref.
VA KCI N O LOG I I Virus Zika mRNA-1325 NCT03014089 - jé Dokenteno [26]
° V4 . . . v _ CvV7201 NCT02241135 Glykoprotein viru vztekliny ja Dokanéeno 7
1 9 9 O - p rv n I p u b I I ka C e) In VI trO a u ZVI rat frelie Cv7202 NCT03713086 RABV-G protein ja Aktivni, ne nabor [78]
( mygi ek IHIVARNA-0T NCT02413645 HTI ja Dokenteno ]
Vinfekce

IHIVARNA-D1 NCT02888756 I I Ukondeno l82¢]
° P t'v t b' I 't RN A |' k | Chipka VAL'506440 NCT03076385  HIONS HA @ Dokonceno 87371
otize S nhestapIllItou m d dPliKacCl
, v , . v BNT162b2 NCT04368728 Spike Protein Il Nabor [3.2¢]
Vy b erv h 0 d ne Mo I e ku Iy nosice COVID-19 MRNA-1273 NCTOA470427  Spike Protein Il Nabor [26,3¢]
CVRCoV NCTO4674189  S2P I Nabor [B9.40]

Prvni mRNA vakcina pro humanni uziti
21.12. 2020 (covid-19, Comirnaty)

Typ rakoviny Antigen Cislo NCT Féze  Postavenl Ref.

o A nt i —Vi rOVé Va kC Ilny ( H I V’ RSV’ h e r p e S Kolorektalni rakovina CEA NCT00228189 Il Dokonéeno [1,4]

. | . fl | . k WTI NCT00834002 El Dokongeno [26]
SI m p eXI I n u e n Za ) E b O a ) ZI a ) Akutni myzloidni leukémie (AML) Antigeny spojené s laukémil NCT00514189 & Ukonzeno le]
. Ve WTI NCTO1686334 \ Nabor [8]
¢ A nt I -Ca n Ce r Va kC I ny . Melan-4, Mage-Al NCT00204516 Il Dokonceno
* cileny na antigeny maligni b. nebo o -
Metastaticka rakovina prostaty PSA, PAR, survivin NCT01446731 | Dokonceno [1]

faktory rustu

Copur MS. Oncology 2021,35(4):190-198.
Pardi N., et al. mRNA vaccines- a new era in vaccinology. Drug Disc. 2018;17:261-279.d0i:10.1038/nrd.2017.243
Zubda-tul-Hoor, Qadir Ml . Open J Environ Biol 2022; 7(1): 001-005. DOI: 10.17352/0jeb.000026
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* Dosud nezbytnost adjuvans pro
Adjuvant-free nanofiber vaccine induces in situ lung . s ’
dendritic cell activation and Ty17 responses SU bJed notkove Vad kCI ny
el 5 et ol ool Camache” * zvySuji imunogenitu
1A e zvysuji ale i reaktogenitu
" * Al sole, MF59, AS03, AS04, MPL...
fﬁ i * Nanocdsticové vakciny
_ }\.\_i K * peptidové nanocastice jako nosicC antigenu
Full-length ExQ11  Sheared EaQ11 * tzv. ,,samoskladné” nanocastice aplikované IN
ZvySuji imunogenitu bez nutnosti adjuvans
I.N. vaccination SAC
with EaQ11 e antigen je prezentovan dendritickymi bb plic
(ld_ll/ i 4 4 i ll, l (CD103* a CD11b"*) a vede k akumulaci
Day0 Dayl Day2 Day3 Dayd Day5 Day6 specifickych T,,17 bb v uzlinach a plicich

Si et al., Adjuvant-free nanofiber vaccine induces in situ lung dendritic cell activation and TH17 responses Sci. Adv. 2020; 6 : eaba0995.
DOI: 10.1126/sciadv.aba0995
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Spike Ferritin nanocasticova vakcina covid-19 (spen 18-06-p)

Walter Reed vojensky institut US

Brief Title '©M/E

Official Title '°™E

Brief Summary

Detailed Description

SARS-COV-2-Spike-Ferritin-Nanoparticle (SpFN) Vaccine With ALFQ Adjuvant for Prevention of COVID-19 in Healthy Adults

A PHASE 1. Randomized, Double-blind, Placebo-Controlled Study to Evaluate the Safety. Tolerability, and Immunogenicity of Ranging Doses of SARS-COV-2-Spike-Ferritin-Nanoparticle (SPFN_1B-06-PL) Vaccine With Army Liposomal Formulation
Q521 (ALFQ) for Prevention of COVID-19 in Healthy Adults.

The purpose of this study is to evaluate the safety, reactogenicity, and immune response of the SpFN COVID-19 vaccine with Army Liposomal Formulation QS21 (ALFQ) adjuvant in healthy adults ages 18-55.

This clinical protocol outlines a first-in-human study of the safety, tolerability, and immunogenicity of different doses of SpFN_1B-06-PL + ALFQ prophylactic vaccine against COVID-19 in healthy adults. The experimental vaccine in this
study contains 2 parts: the vaccine (called SpFN_1B-06-FPL) and an experimental adjuvant called ALFQ. An adjuvant is a substance added to vaccines that can help to make the vaccine more effective by improving the immune response

or causing the immune response to last longer. The experimental vaccine in this study does not contain the virus and cannot cause you to become infected with the COVID-19 disease.
Atotal of 72 healthy adult participants (age range 18-55) will be enrolled in this study. Participants will be enrolled into one of three study arms:

Arm 1: 25 pg of SpFN_1B-06-PL vaccine with 0.5 mL ALFQ adjuvant in a total 1.0 mL injection volume (20 participants) or Placebo (4 participants) on Study Days 1, 29, and 181.

Arm 2: 50 pg of SpFN_1B-06-PL vaccine with 0.5 mL ALFQ adjuvant in a total 1.0 mL injection volume (20 participants) or Placebo (4 participants) on Study Days 1, 29, and 1581.

Arm 3: 50 pg of SpFN_1B-06-PL vaccine with 0.5 mL ALFQ adjuvant in a total 1.0 mL injection volume (20 participants) or Placebo (4 participants) on Study Days 1 and 181.

* Pozitivni vysledk
2021, 72 ucastni

ki

z pokusU na zviratech i z klinického hodnoceni (faze 1 od 5.4.
U 18-55 let, 2 vs 3 davky vs placebo)

* Vakcinalni nanocasticovy antigen (tvar fotbalového mice s 24 stranami) —
navazani spike proteinu vice variant viru

* Liposomalni adjuvans ALFQ obsahujici agonisty TL4 receptoru (také kandidatni vakcina

proti malarii)

https://clinicaltrials.gov/ct2/show/record/NCT047847672term=wrair&cond=covid-19+vaccine&draw=2&rank=1
Scaria, P.V. et al. npj Vaccines 6, 148 (2021). https://doi.org/10.1038/s41541-021-00407-3
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VYVOJ COVID-19 VAKCIN

* Bivalentni vakciny

* Pan-koronavirovée vakciny

.« v p Pan-respiracni vakciny - protildtkova odpovéd na
¢ Pan—resplracnl vakcmy véechny slozky u mysi

Investigational Pan-respiratory Vaccine (mRNA-1230) Induced
' . _ _ . Antibody Responses to All Components in Mice'?
COVID vaccine Flu vaccine RSV vaccine Adult pan-respiratory vaccine
MRNA-1273 MRNA-1010 MRNA-1345 MRNA-1230 Flu voccine (MRNA-1010) encodes COVID-19 vaccine (MRNA-1273] RS,V,VOC‘:me,[mRNAJ345)
for 4 antigens (HA) encodes for 1 antigen (spike protein) encodes for 1 antigen
(prefusion F protein)
. * MRNA-1273
. H1 Wisconsin HA Ab H3 Hong Kong HAAb B HA Phuket Ab B HA Washington Ab RSV Ab SARS-CoV-2 Ab
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Chalkias S, et al. Safety, Inmunogenicity and Antibody Persistence of a Bivalent Beta-Containing Booster Vaccine, 15 April 2022, PREPRINT (Version 1) available at Research Square [https://doi.org/10.21203/rs.3.rs-1555201/v1]
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ZAVER

* Jakakoli technologie vakcin ma své vyhody a limitace

* Urychluje se vyvoj vakcin vyuzivajicich riznych platforem, zejména proti
nemocem bez dostupnych vakcin (CMV, HIV, Zika, RSV, onkologické vakciny)

* Nove technologie-platformy nejsou vhodné pro vSechny patogeny — zejména
pro bakterie (s polysacharidovym pouzdrem)

* VVyvoj novych technologii tak musi byt dostatecnée obsahly a komplexni k
pokryti Sirokého spektra patogent

* Pres vSechny pokroky neni stale proces imunitni odpovédi na patogeny
dostatecné prozkouman ani korelat protekce u rady nemoci
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