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 mRNA asilari ve getirdikleri/gotirdikleri



Asi nedir?

Acquired Immunity

Immunity that develops during
your lifetime

Active Immunity Passive Immunity

Develops after you receive
antibodies from someone or
somewhere else

Develops in response to an
infection or vaccination

7> "\

Natural Artificial Natural Artificial

Antibodies Antibodies received
received from from a medicine, e.qg.,
mother, e.qg., from a gamma
through breast globulin injection
milk or infusion

$

Antibodies Antibodies
developed in developed in
response to response to
an infection a vaccination

: : . https://clinicalinfo.hiv.gov/en/glossary/
acquired-immunity



Asilarin tarihgesi

Edward Jenner-Smallpox

\

/ "
o 1
\

\ qst
Successful .
K f Live-attenuated
¢ / \ vaccine } vaccine
Introduction

/
to Europe of
veriolation Killed
. from Asia /

1796 188 vaccines

5
h

Dfphmo,_/
2

Q@
RS
\\Q

“oxen crueR?

18th
century century

T

Al

Reverse
vaccinology

.« Years

century

13!
Combination
vaccines

20th

13(
Therapeutlc
vaccines

O
s1sse

o3

" polio yacd

In vitro
cell culture

15(
Recombinant

antigen 15 l\}é-;)ﬁ
vaccines Polysaccharide caa®
vaccines

Glycoconjugate
chemistry

Oce, us

HBV



Asilar neden onemlidir?

Deaths caused by vaccine-preventable diseases, World, 2019

Tuberculosis 1.18 million

Meningitis 236,222

Whooping cough

116,510

Measles 83,392

Tetanus

Hepatitis B

Diphtheria | 4,368

Yellow fever | 4,283

Data source: IHME, Global Burden of Disease (2019) OurWorldInData.org/vaccination | CC BY




Immunolojik yanitin temelleri

Immune system
|

'

Innate Immunity

'

Bloodbourne
' | '
Complement
cascade Phagocytes

' '

Alternative 1. Neutrophils
pathway 2. Macrophages
3. Basophils
4. Eosinophils
—

5. Natural killer cells

'

Death of dangerous
k organisms
Direct killing
=il L. of bacteria

'

Adaptive Immunity

] Glikokonjugat

Physical barriers T-cell immunity
(cell-mediated immunity)

| |

1. Skin Whole T-cells

2, Mucous membranes released into:

3. Saliva |

4. Flushing action of ‘ * L
urine and tears

5. Stomach acid Suppressor Helper Cytotoxic

T-cells T-cells T-cells

| | ]

Stops infection
before it enters
the body

Death of the body's cells
that are infected with a

virus or otherwise
damaged

Kapsuler polisakkarit

A4

B-cell immunity
(humoral immunity)

'

Antigen exposure

'

Lymphoblasts

| —
Plasma cells Clonal B-cells

' '

Antibodies Memory B-cells

'

Complement
cascade

'

Classical
pathway




Asilama sonrasi ilk basamak: Dogal immunite

Muscular tissue

Lymph
node

Claire-A.S, Christiane S. E.,
, Plotkin vaccine.



Asilama sonrasi ilk basamak: Adjuvanlar
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Asilama sonrasi ilk basamak-Adjuvanlar:
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Asilama sonrasi ilk basamak-Adjuvanlar:
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Asilama sonrasi ilk basamak-Adjuvanlar:

Adjuvant
Alum

Matrix-M

AS03

CpG 1018

TLR7/TLR8 ligand
adsorbed in alum

Vaccine

Inactivated SARS-CoV-2 virus vaccines

Recombinant SARS-CoV-2 spike (S)
protein

Recombinant SARS-CoV-2 spike (S)
protein as a soluble protein or on
virus-like particles

Recombinant SARS-CoV-2 spike (S)
protein on virus-like particles

Inactivated SARS-CoV-2 vaccines

Manufacturers
Sinopharm

Sinovac

Novavax

GSK (AS03)
Sanofi(antigen)
Medicago (antigen)
Dynavax (CpG 1018)
Medicago (antigen)
Bharath Biotech

Status

Approved for limited
or emergency use in
certain countries

Phase I

Phase /1l
Phase lll

Phase I/l

Phase Ill/emergency
use in India

Refs

65,66

230

85,86

&6

233



Asilama sonrasi ilk basamak: Adjuvanlar

Table 1. Types of adjuvant carrier in clinical development.

Carrier types Compositions Representatives Vaccines registered
Inarganic salt Aluminum-based Aluminum hydroxide (AI{OH)3) Anthrax: Biothrax®
(Emergent BioDefense, 1970)
Aluminum phosphate (AIPO,) DTaP: DAPTACEL®
(Sanofi Pasteur, 2002)
Aluminum hydroxides: DTaP, hepatitis B, and inactivated polio: Pediarix® (GSK, 2002)
Aluminum phosphate
Amorphous aluminum Hepatitis A: VAQTA®
hydroxyphosphate sulfate (AAHS) (Merck, 1996)
AS04 (MPL) HPV: Cervarix®
(G5K, 2009)
Alum+CpG 1018 COVID-19: 5CB-2019*
[Clover, 2022)
Others Calcium phosphates DTaP, poliomyelitis
[Frgncej

Mesoparous silica -

Zinc compounds -

Gold, Iron oxide -
Oil-Water Emulsion Qil-in-water (O/W) MF59 (Squalene) Influenza: FLUAD®
(Novartis, 1997)
AS03 Influenza: Pandemrix®
(Squalene, DL-a-tocopherol) (G5K, 2013)

COVID-19: COVIFENZ®
{Medica$n&GSK, 2022)

AFD3 (Squalene) Influenza: Humenza "(Sanofi Pasteur, 2010)
AS02 (MPL, Q521) Malaria®/RSV [27]
GLA-SE (Lipid A analogue) Malaria/Influenza® [28]
Water-in-oil (W/0) Montanide ISA 51 Malaria/influenza®
(mineral oil)
Montanide 1SA 720 Malaria®
{nonmineral vegetable oil) [29]
Microparticle antigen delivery system Lipid-based Virosomes Hepatitis A: Epaxal®
(Crucell, 1994)
ASOT (MPL) Malaria: Mosquitix@‘
(GSk, JUTSY
@B (MPL, Q521) Herpes zoster: SHINGRD
(GSK 2017
CAFO01 (DDA, TDE) [30] Tuberculosis®
GLA-AF (Lipid A analogue) [31] Influenza/HIV®
ISCOMs Matrix M (Q57, Q521) COVID-19: NVX-CoV2373
[Novavax, 2020)
Microspheres PLGA -
Chitosan -P

Expert Review of Vaccines,2023
https://doi.org/10.1080/14760584.2023.2238807



Asilama sonrasi ilk basamak: Adjuvanlar

RZV asisi

Canli olmayan

Antijen Adjuvan sistemi
Glikoprotein E (gE) - 50 ug ASO015: QS-21* and MPL - 50 pg each
- Glycoprotein spikes Liposome MPL QS-21 Saponin
Lipid envelope

DMA

,»'_ MNucleocapsid

Tegument




Asilama sonrasi 2. basamak: Humoral immunite

Spleen/lymph nodes Blood Bone marrow

\K‘ Germinal centers =//
Ag- L 7A »

Claire-A.S, Christiane S. E.,
, Plotkin vaccine.



Asilama sonrasi 2. basamak: Humoral immunite
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Claire-A.S, Christiane S. E.,
, Plotkin vaccine.



Asilama sonrasi 2. basamak: Humoral immunite
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Claire-A.S, Christiane S. E.,
, Plotkin vaccine.



Asilama sonrasi 2. basamak: Humoral immunite

For reprint orders, please contact reprints@expert-reviews.com

EXPERT | Hyporesponsiveness and its
| REViIEWS 2 - i 3
clinical implications after
vaccination with
polysaccharide or
glycoconjugate vaccines

Expert Rev. Vaccines 10(3), 307-322 (2011)

Jan Poolman™ and Hyporesponsiveness (immune tolerance) follows vaccination with meningococcal polysaccharide

Ray Borrow? and many pneumococcal polysaccharide serotypes. Hyporesponsiveness after Haemophilus
. ) i _ influenzae type b polysaccharide vaccination has not been directly observed, but may follow

'"GlaxoSmithKline Biologicals, Rue de A . R . L. . . N

Finstitut 89, 1330 Rixensart, Belgium exposure during disease in some individuals. Use of currently licensed conjugate vaccines has

2Clinical Sciences Building, PO Box 209, not been associated with hyporesponsiveness to date, with the possible exception of

Manchester Royal Infirmary. pneumococcal serotype 3. Introduction of polysaccharide vaccines anywhere into a conjugate
Manchester, Mi13 W2, UK vaccination schedule may result in reduced immune responses on subsequent exposure. This
‘Author for correspondence: . . . . R . .. . . R .

Tel: +32 26 569 847 review of vaccine-induced hyporesponsiveness and its potential clinical implications considers
Fax: +32 26 568 436 recent evidence suggesting that hyporesponsiveness may occur for specific components of
fan.poolman@gskbio.com combined conjugate vaccines, such as pneumococcal serotype 3. These data have implications

for the development of new multivalent vaccines.

Poolman J, Expert Rev
Vaccines. 2011
Mar;10(3):307-22.



Asilama sonrasi 2. basamak: Humoral immunite

ANTIKOR YANITININ DEVAMLILIGINI BELIRLEYEN

ANTIKOR YANITINI BELIRLEYEN FAKTORLER:

FAKTORLER:
1. Antijenin yapisi 1. Agitaru
2. Antijenin dozu 2. Antijenin yapisi, Antijenin dozu
3. immun yetersizlik durumu 3. immun yetersizlik durumu
4. Rapel arasi suire 4. Rapel arasi siire

5. Cevresel faktorler

6. Asilanma yasi



Asilama sonrasi 2. basamak: Humoral immunite

HAFIZA B HUCRE OLUSUMUNU ETKILEYEN FAKTORLER

1. Tfh hicreleri ile germinal merkez yaniti sonucu,

2. Dinlenme durumunda antikor Gretmeyebilir,

3. 4-6 ay icerisinde affinite maturasyonuna giderler,

4. Antijen ile karsilasma sonrasi hizlica antikor Gretimi,



Asilama sonrasi 2. basamak: Hiicresel immunite

SAP was shown to
be essential in CD4*
T cells for germinal
ICOS was cloned centre development32
Identification of the first CD40-CD40 ligand was CXCR5-deficient | | and shown to be :
soluble T cell-derived shown to be essential for mice (also known required for the ICOS-deficient
Discovery of T cell B cell growth factor — T cell help to B cells and as Blr1™~ mice) development of individuals were T follicular regulatory
help to B cells** interleukin-4 (REF. 11) in germinal centres!®2 were generated®! | | germinal centres®*=* | | identified®’ cells were discovered®®

[

1968 1969 1972 1982 1986 1989 1992 1993 1994 1996 2000

2001 2003 2009

\ J \ | J/

T cell help to B cells Generation of The CD40 ligand | | Mutations in the gene Tey, cells were BCL-6 was shown to be Tey cell help to B cells was shown to be

affirmed in many systems, CD40-specific was cloned!® encoding the human proposed to exist*®? | | required in CD4* T cells a limiting factor for germinal centres®

including in hapten- antibodies!’ CDA40 ligand were I for Ty, cell differentiation I

carrier responses®® identified as a common | | Interleukin-21 was and for T cell help to Stages of Ty, cell differentiation and
cause of the severe cloned and shown B cells. This firmly signals involved were elucidated**%
immunodeficiency to be produced by established that Ty, cells |
X-linked hyper-IgM*** | | T cells and to provide | | are a distinct cell type that Tg, cells were found to correlate with

help to B cells”*® provide specialized help human antibody responses to vaccines,
to B cells* infections and autoantibody responses®®

Crotty S. Nat Rev Immunol. 2015
Mar;15(3):185-9.



Asilama sonrasi 2. basamak: Hiucresel immunite

Cytotoxic T cells

Claire-A.S, Christiane S. E.,
, Plotkin vaccine.



Asilama sonrasi 2. basamak: Hiicresel immunite

Hafiza T hlcre sayisini arttiran faktorler:
* Baslangictaki antijen miktari

* Antijen devamllik yuzdesi



Asilarin immunolojik etkilerinin karsilastiriimasi

Vaccines Vaccine Type Serum IgG Mucosal IgG Mucosal IgA T Cells
Preumococcal PS PS + (+)
Pneumococcal conjugates PS-protein +H ++
Polio Sabin Live attenuated - o -
Polio Salk Killed - -
- Rabies Killed -+
Rotavirus VLPs (+ (4 +
Rubella Live attenuated +++
- SARS-CoV-2 Inactivated -
SARS-CoV-2 mRNA 4+ ++(CD4/CD8)
L SARS-CoV-2 Viral vectors -+ +(CD4/CD8)

Claire-A.S, Christiane S. E.,
, Plotkin vaccine.
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MRNA asilari

[mRNA vaccines for infectious
diseases: principles, delivery and
clinical translation

Namit Chaudhary@®’', Drew Weissman? and Kathryn A. Whitehead @ '-3®
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MRNA asilari

a Lipid nanoparticle b Polymeric nanoparticle c Cationic nanoemulsion




MRNA asilari
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mRNA asilari-immun yanit

Immunity

SARS-CoV-2 mRNA Vaccines Foster Potent Antigen-
Specific Germinal Center Responses Associated
with Neutralizing Antibody Generation

Graphical Abstract
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In Brief

Herein, Lederer et al. show a nucleic-
acid-based vaccine platform for SARS-
CoV-2 that potently induces germinal
center (GC) responses. GCs are
microanatomical sites harboring the
formation of high-quality, protective
antibody responses. Such vaccine
platforms can be promising candidates to
mitigate the COVID-19 pandemic.



MRNA asilari ve pangenotipik kullanimi

Article

Neutralizing antibody vaccine for pandemic
and pre-emergent coronaviruses
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SONUC

Immiinobiyoloji, bir asinin etkili
olabilmesi icin uyariimasi gereken
bagisiklik sisteminin tanimlanmasini
mumkun kilmalidir.
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How Specific Are Vaccine Immune Responses?

RZV asisi
Canl olmayan

Antijen Adjuvan sistemi

Glikoprotein E (gE) - 50 ug AS015: QS-21* and MPL - 50 pg each

Glycoprotein spikes Liposome MPL Qs-21 Saponin

Lipid envelope




MRNA asilari

The NEW ENGLAND JOURNAL of MEDICINE

CONCLUSIONS
In this study in a nationwide mass vaccination setting, the BNT162b2 vaccine was
not associated with an elevated risk of most of the adverse events examined. The
vaccine was associated with an excess risk of myocarditis (1 to 5 events per 100,000
persons). The risk of this potentially serious adverse event and of many other serious
adverse events was substantially increased after SARS-CoV-2 infection. (Funded by
the Ivan and Francesca Berkowitz Family Living Laboratory Collaboration at Harvard
Medical School and Clalit Research Institute.)

Barda N, N EnglJ Med.
2021 Sep 16;385(12):1078-1090.
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immunolojik yanitin temelleri

HUMORAL IMMUNITY Pathogen/Vaccme an’ugen CELL-MEDIATED IMMUNITY
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HEALTH SCIENCES

Katalin Kariko and Drew
Weissman, Penn’s historic
mRNA vaccine research team,
win 2023 Nobel Prize in
Medicine

The highest honor was bestowed for foundational discoveries that gave the
world a vaccine to fight the COVID-19 pandemic.

v

=

Katalin Karikd and Drew Weissman are the recipients of the 2023 Nobel Prize in Medicine.

Contents lists available at ScienceDirect
accine

Vaccine %
7N

journal homepage: www.elsevier.com/locate/vaccine

Tick immunity using mRNA, DNA and protein-based Salp14 delivery n

strategies

| _weimes
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Keywords

Ixodes scapulans
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Tick saliva proteins
Acquired tick resistance
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Guinea pigs exposed to multiple infestations with Ixodes scapularis ticks develop acquired resistance to
ticks, which is also known as tick immunity. The L scapularis salivary components that contribute to tick
immunity are likely multifactorial. An anticoagulant that inhibits factor Xa, named Salp14, is present in
tick saliva and is associated with partial tick immunity. A tick bite naturally releases tick saliva proteins
into the vertebrate host for several days, which suggests that the mode of antigen delivery may influence
the genesis of tick immunity. We therefore utilized Salp14 as a model antigen to examine tick immunity
using mRNA lipid nanoparticles (LNPs), plasmid DNA, or recombinant protein platforms. salp 14 contain-
ing mRNA-LNPs vaccination elicited erythema at the tick bite site after tick challenge that occurred ear-
lier, and that was more pronounced, compared with DNA or protein immunizations. Humoral and cellular
responses associated with tick immunity were directed towards a 25 amino acid region of Salp14 at the
carboxy terminus of the protein, as determined by antibody responses and skin-testing assays. This study
demonstrates that the model of antigen delivery, also known as the vaccine platform, can influence the
genesis of tick immunity in guinea pigs. mRNA-LNPs may be useful in helping to elicit erythema at the tick
bite site, one of the most important early hallmarks of acquired tick resistance. mRNA-LNPs containing
tick genes is a useful platform for the development of vaccines that can potentially prevent selected
tick-borne diseases.

© 2021 Elsevier Ltd. All rights reserved.
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