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SUNU PLANI
* Asl nedir?

 Asilarin taringesi

 Asilar neden onemlidir?

» Immunolojik yanitin temelleri

» Asilama sonrasi ilk basamak: Dogal immunite ve Adjuvanlar
« Asilama sonrasi ikinci basamak: Humoral immunite

« Asilama sonrasi ugcuncu basamak: Hucresel immunite

« mMRNA asilari ve getirdikleri/goturdukleri



Asi nedir?

Acquired Immunity

Immunity that develops during
your lifetime

Active Immunity Passive Immunity

Develops after you receive
antibodies from someone or
somewhere eise

Develops in response to an
infection or vaccination

Natural Artificial Natural Artificial

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

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

Antibodies Antibodies

developed in developed in
response to response to
an infection a vaccination
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Asi nedir?

Dogal vo! a4
®
Immunite

Immunite Yapay yo! g @
Pasif
Immunite

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



Asilar neden onemlidir?

Deaths caused by vaccine-preventable diseases, World, 201 Our World
o 3 ) inDala

Meningitis - 236,222
Whooping ¢ough - 146,510
Measles . 53.3¢2
Tetanus I 24,5084

Hepatitis B I 32,424

Diphtheria | 4,368

Yellow fever | 4,280

Data source: IHNE, Global Burden of Dizease (2019) QuriiorddinDets. crzfvaccinaticn | 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
' By
Death of dangerous
organisms
L rg
Direct killing
= 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

1 ]

v

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

virus or otherwise
damaged

Stops infection
before it enters
the body

Kapsuler polisakkarit

B-cell immunity
(humoral immunity)

'

Antigen exposure
Lymphoblasts
— i
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 va

ccine.



Asilama sonrasi ilk basamak: Adjuvanlar
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- Pertussis - Pandemic influenza : Shingles ' COVID-19
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Expert Review of Vaccines,2023
https://doi.org/10.1080/14760584.2023.2238807
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Asllama sonrasi ilk basamak-Adjuvanlar:

© Metabolic modulation d Epigenetic modulation
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Pulendran B, Nat Rev Drug Discov. 2021
Jun;20(6):454-475.



Asllama sonrasi ilk basamak-Adjuvanlar:

Adjuvant
Alum

Matrix-M

AS03

CpG 1018

TLR7/TLRS 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 oron
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 lll

Phase I/
Phase lll

Phase I/1|

Phase lll/emergency
use in India

Refs



Asilama sonrasi ilk basamak: Adjuvanlar

Table 1. Types of adjovant carnier in dinscal development.

Carrior Typos Camposkians

Representacaes

Yaccnes registored

rorganic st Muminum based

Od-Wiatst Emulbon Cil-in-warer (VW)

Water-in-oll (WD)

Microparticle antigen celreery system Lipid hased

1SCONMs
Microsphwes

aluminum hydresde (AIOH) )
Auminum phosphate (AIPO,)
Abamveum hydrosides

Alumienm phospbate
Amorphous Aluminum

hydsyphasphare suMane (AAHS]

ASDS N
AlumCplh 1078
Calcum phosphates

Mesoporous silca
Zinc compounds
Gok, hon oxide
MF59 (Sopaalenss)

AS3
[Squalens, UL a tocopherol)

AFO) (Squalens)
ASO2 (NFL 0521)
GLA-SE (Lipid A analogus)
Montanide IS4 51
ivesral ol
Noecanide ISA 730
inonmineral wagetabdo all [29)
Virawmes

ASOT NFL)

ASO1B (WAL, 0521)
CAFO? (DDA, T08) [30)
GLA-AF [Liptd A 2ralogus) [31)
Matsts M (057, Q321)

PLGA
Chitsan

Anthexe: Biothrax™
(Emzegent Scleforae, 1970)

DTaf: DAPTACEL®

(Sanofi Pastesr, 2002}

DTaP, hepatitis 3, and inactivated polio: Pedarix® (CSK, 2002)

Hepatitis A: YAQTA®
Merck, 19%)
HFY Corvarla®
(GSK, 2009}
A0 19 508 2009
|\Clover, 2022)
DTaP, polomysiitis
|France)
-Ir
13

1

Infloeeza: FLUIAD®
INavar<, 1997)
Influerga: Fanderuie®
1GSK, 2013)
COMUD- 19 COIFENER
(Meds: GSK, 2022}
Influsrza: Humenza ™{Sanofi Pasteur, 2010)
Malaria™/RSV [27]
Malarialnfuencs® (25
Malaradnfuenzs®

Malaeis*

Hepattis A kpaxal®
Croced, 1994)
Malanx Mosqanx®
(GSK, 2015}
Harpeas zoster: SHNGRC™
(GSK, 2017)
lubercubonis*
Influenza/Hn
COND-19: NVX-Co¥2373
fk‘wwix, 2020
13

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



Asilama sonrasi 2. basamak: Humoral immunite

Spleen/lymph nodes Blood Bone marrow

K Germinal centers —a
S5 ©

Claire-
A.S, Christiane S. E., , Plotkin vacc
ine.



Asilama sonrasi 2. basamak: Humoral immunite

Primary immune response Secondary immune response

Antibody titer (lgG, logm) —

1 /
] T I 1 I I

0 10d 30d 0 7d 30d 6mo
t Time ' Time
Primary antigen exposure Booster antigen exposure

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



Asilama sonrasi 2. basamak: Humoral immunite

Spleen/lymph nodes Blood

okt = igM
> @) > =\
< @ J
I9G” @/ 4 \» TQG*

IgA* i

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
| REVIEWS S ’ 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
5 2 - influenzae type b polysaccharide vaccinaticn has not been directly observed, but may follow
GlaxoSmuthKiine Biologicals, Rue de A . * L 3 » x a 2

Institut 89, 1330 Rixensart, Seigium expaosure during .dnsease in some individuals. Use of currently I.ucensed conjugate vaccines has
*Clinical Sciences Building, PO Box 209, not been associated with hyporesponsiveness to date, with the possible exception of

MENCHEIIAY. ROV al sy, pneumococcal serotype 3. Introduction of polysaccharide vaccines anywhere into a conjugate
“:‘\"‘l';ﬁ';';i:;_;:r:;’;,;z},;i vaccination schedule may result in reduced immune responses on subsequent exposure. This
7ol - +32 26 56G 847 review of vaccine-induced hyporesponsiveness and its potential clinical implications considers
Fax' +32 26 S68 436 recent evidence suggesting that hyporesponsiveness may occur for specific components of
jan.pociman@gskbio.com combined conjugate vaccines, such as pneumaococcal 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 YANITINI BELIRLEYEN ANTiKOR YANITININ DEVAMLILIGINI
FAKTORLER: BELIRLEYEN FAKTORLER:

1. Antijenin yapisi 1. Asi tard

2. Antijenin dozu 2. Antijenin yapisi, Antijenin dozu
3. Immun yetersizlik durumu 3. Immun yetersizlik durumu

4. Rapel arasi sure 4. Rapel arasi sure

5. Cevresel faktorler

6. Asilanma yasi



Aslilama sonrasi 2. basamak: Humoral immunite

HAFIZA B HUCRE OLUSUMUNU ETKILEYEN FAKTORLER

1. Tfh hucreleri ile germinal merkez yaniti sonucu,
2. Dinlenme durumunda antikor uretmeyebilir,
3. 4-6 ay icerisinde affinite maturasyonuna giderler,

4. Antijen ile karsilasma sonrasi hizlica antikor Uretimi,



Asilama sonrasi 2. basamak: Hucresel immunite
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Crotty S. Nat Rev Immunol. 2015
Mar;15(3):185-9.



Asilama sonrasi 2. basamak: Hucresel immunite

Th2
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Claire-

A.S, Christiane S. E., ,

Plotkin vaccine.



Asilama sonrasi 2. basamak: Hucresel immunite

Hafiza T hucre sayisini arttiran faktorler:
« Baslangictaki antijen miktari
* Antijen devamlilik yuzdesi



Asilarin immunolojik etkilerinin karsilastiriimasi

Vaccines Vaccine Type Serum IgG Mucosal IgG Mucosal IgA T Cells
Pneumococcal PS PS - (4)
 Pneumococcal conjugates PS-protein +4 e
 Polio Sabin Live attenuated “ I 4
~ Polio Salk Killed - B
Rabies Killed ot
~ Rotavirus VLPs (+) (4) -
~ Rubella Live attenuated ++
- SARS-CoV-2 Inactivated 4
SARS-CoV-2 mRNA T ++ (CD4/CD8)
LSARS-CoV-2 Viral vectors -+ +(CD4/CDB)
Claire-

A.S, Christiane S. E., , Plotkin v
accine.
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MRNA asilari

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

Namit Chaudhary®', Drew Weissman’? and Kathryn A. Whitehead ) '-5®

OH OH
H H
H o O O
HoN N © P B P
2 N —_ ~ —_— ~~ — ~
s (o O s o s o
o god ol o _fene
-
N\ Triphosphate
o bridge HS g
S OMe
RNA
7-Methylguanos ine Nucleoside
@ Hi I HH— ~~~asnana A
L L | ]

L ] ] ]
T T T 1 T
5 cap 5" UTR ORF 3 UTR Poly(A) tail



MRNA asilari

a Lipid nanoparticle b Polymeric nanoparticle ¢ 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

SARS-CoV-2-Specific
Responses

SARS-CoV-2
mMRNA-LNP

SARS-CoV-2
rRBD-AddaVax

()
30 nAb Germinal
| e @ Centers
IFN-y (GC)
' e
° . e ®  Thcels

Long-Lived
— Plasma Cells

~ Neutralizing
" Antibodies (nAb)

Authors

Katlyn Lederer, Diana Castano,
Daniela Gomez Atria, ...,

Gregory D. Sempowski, Norbert Pardi,
Michela Locci

Correspondence
michela.locci@pennmedicine.upenn.edu

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

https://doi.org/101038/s41586-021-03594-0  Kevin O. Saunders'****, Esther Lee'*, Robert Parks'?, David R. Martinez®, Dapeng Li'*,
Haiyan Chen'®, Robert J. Edwards'®, Sophie Gobeil'*, Maggie Barr'*®, Katayoun Mansouri*®,
S. Munir Alam'#, Laura L. Sutherland'®, Fangping Cai'?, Aja M. Sanzone'?, Madison Berry'?,
Accepted: 29 April 2021 Kartik Manne'’, Kevin W. Bock’, Mahnaz Minai’, Bianca M. Nagata’, Anyway B. Kapingidza'®,
Mihai Azoitei'*, Longping V. Tse®, Trevor D. Scobey®, Rachel L. Spreng"®, R. Wes Rountree'®,
C. Todd DeMarco'*, Thomas N. Denny'*®, Christopher W. Woods'**, Elizabeth W. Petzold®,
% Check for updates Juanjie Tang®, Thomas H. Oguin lII'*, Gregory D. Sempowski'®, Matthew Gagne'®,

Daniel C. Douek', Mark A. Tomai", Christopher B. Fox™, Robert Seder', Kevin Wiehe'®,

Drew Weissman', Norbert Pardi”, Hana Golding®, Surender Khurana®,

Priyamvada Acharya'?, Hanne Andersen", Mark G. Lewis", lan N. Moore’,

David C. Montefiori*?, Ralph S. Baric® & Barton F. Haynes'*5"™

Received: 7 February 2021

Published online: 10 May 2021

Saunders, K. O.Nature |
Vol 594 | 24 June 2021



MRNA asilari

The NEW ENGLAND JOURNAL of MEDICINE

CONCLUSIONS
[n 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
yaccine 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 Engl J Med.
2021 Sep 16;385(12):1078-1090.



SONUGC

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

RZV asisi
Canli olmayan

Antijen

Adjuvan sistemi
ASO14: QS-21* and MPL - 50 pg each

Glikoprotein E (gE) - 50 pg

Glycoprotain spikis Liposome MPL QS-21 Saponin
Lipd erreslops

8 8
5l
oA & ‘

Nucleacapsd
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Asilama sonrasi 2. basamak: Humoral immunite

Subcapsular or
marginal zone

sinus FO"iCle
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r 3
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O v dendritic cell @r Memory B cell
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Germinal £ '
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CD4* T cell dendritic cell
T cell zone Interfollicular zone

or bridging channel

Goodnow CC. Nat Immunol.
2doi: 10.1038/ni.1900.



Immunolojik yanitin temelleri

HUMORAL IMMUNITY Pathogen/Vaccine antigen CELL-MEDIATED IMMUNITY

Perforin,
granzyme, IFN-y

-

4'!"‘)» Antibodies infected cell | % l
* ' ~.__;:'_.", .
z . Lysed cell *

| l ' [ JRTY
Ant-boc?ues bind | ”
to epitopes . “ \
IFN-Y,
IL-4, IL-S, \ ey
L9, IL10, o o N
IE1IE26, g q0- IL-4,
IL-35 iy IL17A, IL17F, 22 IL-21
=i IL-21, IL-22 TNF-a



