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CORONA VİRÜS AŞISI GELİŞTİRMEDE ÖNEMLİ 
NOKTALAR

• Geliştirilecek aşı nasıl bir bağışıklık cevabı oluşturacak? (Antikor? 
Hücresel cevap?)
• Aşı nasıl test edilecek? (Hayvan çalışmaları, insanlarda yapılacak 

çalışmalar)
• Güvenlik sorunları
• COVID enfeksiyonu geçirenlerde yeterli bağışıklık cevabı oluşuyor mu?



Potansiyel COVID antijenlerinin belirlenmesi

• Spike proteini
• Nükleokapsid proteini 



Steffen, I. and Simmons, G. (2015). Coronaviruses.



COVID-19                      
S Gene

Genomic Location

Number of 
variant virus 

strains

Variation 
type

Base changes and 
virus strains

Position. Amino acid changes

21658 1 SNP C->T:1 p.32F
21656 2 SNP T->A:1; T-> G:1 p.32F>I; QHD43416.1:p.32F>V
22432 1 SNP C->T:1 p.290D
21644 1 SNP T->A:1 p.28Y>N
21641 1 SNP G->K:1 p.27-
22323 2 SNP C->T:1; C-> Y:1 p.254S>F; QHD43416.1:p.254-
22303 1 SNP T->G:1 p.247S>R
22280 1 Deletion ACTTTACTTG- >A:1 p.240-243TLLA>T
22277 6 SNP C->A:6 p.239Q>K
22224 1 SNP C->G:1 p.221S>W
21625 1 SNP A->G:1 p.21R
22168 1 SNP A->C:1 p.202K>N
22104 1 SNP G->T:1 p.181G>V
22042 1 SNP T->C:1 p.160Y
22033 1 SNP C->A:1 p.157F>L
22020 2 SNP T->C:2 p.153M>T
21990 3 Deletion TTTA->T:3 p.143-144VY>V
21949 1 SNP A->M:1 p.129-
25350 2 SNP C->T:2 p.1263P>L
25347 1 SNP A->G:1 p.1262E>G
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25323 2 SNP G->T:2 p.1254C>F
25273 1 SNP G->C:1 p.1237M>I
25252 1 SNP G->T:1 p.1230V
25214 1 SNP C->T:1 p.1218L
25187 1 SNP T->C:1 p.1209Y>H
25153 1 SNP C->T:1 p.1197L
25060 1 SNP A->G:1 p.1166L
25046 1 SNP C->G:1 p.1162P>A
25000 1 SNP C->A:1 p.1146D>E
24990 1 SNP C->T:1 p.1143P>L
24956 1 SNP A->G:1 p.1132I>V
24947 1 SNP G->C:1 p.1129V>L
24904 1 SNP C->T:1 p.1114I
24877 1 SNP A->G:1 p.1105T
24862 5 SNP A->G:5 p.1100T
24680 2 SNP G->T:2 p.1040V>F
21859 1 SNP C->T:1 p.99N
24495 1 SNP A->R:1 p.978-
24471 1 SNP T->C:1 p.970F>S
24390 4 SNP G->C:4 p.943S>T
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24389 3 SNP A->C:3 p.943S>R
24383 1 SNP A->G:1 p.941T>A
24382 1 SNP C->T:1 p.940S
24381 2 SNP C->T:2 p.940S>F
24378 2 SNP C->T:2 p.939S>F
24370 1 SNP C->T:1 p.936D
24351 1 SNP C->T:1 p.930A>V
24325 5 SNP A->G:5 p.921K
24267 1 Deletion TG->T:1 p.902M>X
24144 1 SNP T->A:1 p.861L>*
24143 1 SNP T->A:1 p.861L>M
24142 1 SNP T->A:1 p.860V
24141 1 SNP T->A:1 p.860V>D
24140 1 SNP G->C:1 p.860V>L
24117 2 SNP C->T:2 p.852A>V
24034 9 SNP C->T:7; C-> Y:2 p.824N; QHD43416.1:p.824-
24011 1 SNP T->C:1 p.817F>L
23996 1 SNP C->T:1 p.812P>S
23952 1 SNP T->G:1 p.797F>C
23926 1 SNP T->C:1 p.788I

COVID-19                      
S Gene Genomic 

Location

Number of 
variant virus 

strains

Variation 
type

Base changes and 
virus strains

Position. Amino acid changes

23900 1 SNP G->C:1 p.780E>Q
21584 2 SNP T->G:2 p.8L>V
23816 1 SNP C->T:1 p.752L>F
23758 2 SNP C->T:2 p.732T
23755 1 SNP G->T:1 p.731M>I
23717 1 SNP A->G:1 p.719T>A
23635 2 SNP C->T:2 p.691S
23605 2 SNP T->G:2 p.681P
23587 2 SNP G->C:2 p.675Q>H
23575 3 SNP C->T:3 p.671C
23569 2 SNP T->C:2 p.669G
23525 1 SNP C->T:1 p.655H>Y
23520 1 SNP C->T:1 p.653A>V
23405 1 SNP G->C:1 p.615V>L
23403 158 SNP A->G:158 p.614D>G
23185 4 SNP C->T:4 p.541F
23118 1 SNP A->C:1 p.519H>P
23116 1 SNP A->T:1 p.518L
21707 5 SNP C->T:5 p.49H>Y
23010 5 SNP T->C:5 p.483V>A
22935 1 SNP A->G:1 p.458K>R
22865 1 SNP G->T:1 p.435A>S
22787 1 SNP C->G:1 p.409Q>E
22785 1 SNP G->T:1 p.408R>I
22661 6 SNP G->T:6 p.367V>F
22652 1 SNP G->T:1 p.364D>Y
22622 1 SNP A->G:1 p.354N>D
22586 1 SNP T->Y:1 p.342-
22583 1 SNP G->A:1 p.341V>I



Figure 14: Part 1 of 2. Sequences from 54 subjects with COVID-19 were found to have

highly conserved nucleocapsid peptide sequences from positions 1-419 with the exception of

three positions. At position 194, three individual sequences di↵er with non-conserved amino

acid residues and one unknown amino acid. At position 202, a partially conserved amino acid

variant is seen in two samples. At position 344, one non-conserved amino acid is present, how-

ever, this sample used a laboratory host cell line where only one of 4 replicates displayed this

non-conserved amino acid substitution. These two mutation positions are colored according

to the Clustal X color scheme.
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Figure 15: Part 2 of 2. Sequences from 54 subjects with COVID-19 were found to have

highly conserved nucleocapsid peptide sequences from positions 1-419 with the exception of

three positions. At position 194, three individual sequences di↵er with non-conserved amino

acid residues and one unknown amino acid. At position 202, a partially conserved amino acid

variant is seen in two samples. At position 344, one non-conserved amino acid is present, how-

ever, this sample used a laboratory host cell line where only one of 4 replicates displayed this

non-conserved amino acid substitution. These two mutation positions are colored according

to the Clustal X color scheme.
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Abstract

The 2013-2016 West Africa EBOV epidemic was the biggest EBOV outbreak

to date. An analysis of virus-specific CD8+ T-cell immunity in 30 survivors

showed that 26 of those individuals had a CD8+ response to at least one EBOV

protein. The dominant response (25/26 subjects) was specific to the EBOV

nucleocapsid protein (NP). It has been suggested that epitopes on the EBOV

NP could form an important part of an e↵ective T-cell vaccine for Ebola Zaire.

We show that a 9-amino-acid peptide NP44-52 (YQVNNLEEI) located in a

conserved region of EBOV NP provides protection against morbidity and mor-

tality after mouse adapted EBOV challenge. A single vaccination in a C57BL/6
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Vaccine 2020

Nükleokapsid
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NELER YAPILABİLİR?





Recruiting Immunity and Safety 
of Covid-19 Synthetic 
Minigene Vaccine

•Pathogen Infection Covid-19 
Infection

•Biological: Injection and 
infusion of LV-SMENP-
DC vaccine and antigen-
specific CTLs

•Shenzhen Geno-immune Medical Institute
Shenzhen, Guangdong, China
•Shenzhen Second People's Hospital
Shenzhen, Guangdong, China
•Shenzhen Third People's Hospital
Shenzhen, Guangdong, China

Not yet recruiting
NEW

A Study of a 
Candidate COVID-
19 Vaccine (COV001)

•Coronavirus •Biological: ChAdOx1 nCoV-19
•Other: Saline Placebo

•NIHR WTCRF, University Hospital
Southampton NHS Foundation Trust
Southampton, Hampshire, United 
Kingdom
•Imperial College Healthcare NHS Trust
London, United Kingdom
•CCVTM, Unive

Active, not 
recruiting
NEW

A Phase I Clinical 
Trial in 18-60 
Adults

•COVID-19 •Biological: 
Recombinant Novel
Coronavirus Vaccine
(Adenovirus Type 5 
Vector)

•Hubei Provincial Center for
Disease Control and
Prevention
Wuhan, Hubei, China

17 Studies found for: COVID vaccineClinicalTrials.gov, 02/04/2020

clinicaltrials.gov da 2.4.2020 tarihi itibarıyle yer alan virla tabanlı COVID 10 aşı çalışmaları

https://clinicaltrials.gov/ct2/show/NCT04276896%3Fterm=COVID+vaccine&draw=2&rank=3
https://clinicaltrials.gov/ct2/show/NCT04324606%3Fterm=COVID+vaccine&draw=2&rank=4
https://clinicaltrials.gov/ct2/show/NCT04313127%3Fterm=COVID+vaccine&draw=2&rank=7


Viral Antijenlerin İmmünojenitelerinin
arttırılması

• Viral vektörlere, nanopartiküllere antijen genlerinin yerleştirilmesi 
(COVID-19 S ve  nükleokapsid genleri)
• Rekombinant antijen üretilmesi
• Viral vektörlerin ve rekombinant antijen proteinlerinin subkutan, 

intramusküler uygulaması



Ad-Spike
Ad-Nucleokapsid

Nanopartikül
Taşıyıcılı
formülasyon

GMP üretimi
Sağlıklı, risk grubu

Aşı Geliştirme
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lymph nodes [28]. This solves the problem of reduced
expression of CD40L on CD4 helper T cells.

2. The engagement of the CD40L to the CD40 receptor
leads to the internalization of the chimeric TAA-CD40L
chimeric molecule into the cytoplasmic compartment.
This has been shown to lead to the presentation of the
TAA peptides on the Class I MHC molecule [28]. Thus,
administration of this chimeric molecule solves another
of the important problems with vaccination: the need to
secure presentation of the TAA by the Class I MHC.

3. A third problem solved by attaching the TAA to the
CD40L (in the case of weakly immunogenic TAA) is
to increase the immunogenicity of the TAA.

As is well known, there are multiple factors that diminish
the intensity of the adaptive immune response induced by
vaccination in test subjects which are bearing tumor cells.
One example is that most tumor-associated antigens are
self-antigens, resulting in the deletion of T cells with high
aYnity antigen recognition receptors for these self-antigens
in the thymus gland. A second example is the anergy to
TAA that results from presentation of TAA on cancer cells,
which are imperfect antigen presenting cells. In order to
provide additional signals that can facilitate and promote
the activation of the immune response, we have also
embedded the transcription unit for the chimeric TAA/
ecdCD40L protein in a replication incompetent adenoviral
vector. The TAA/ecdCD40L transcription unit is preceded
by a signal sequence for secretion (sig) and a cytomegalovi-
rus (CMV) promoter. The reasons for using the adenoviral
vector for the delivery of the TAA/ecdCD40L recombinant
molecule are as follows:

1. The use of the adenoviral vector induces the release of
cytokines from the antigen presenting cells due to the
binding of viral-speciWc DNA and RNA motifs to the
Toll like receptor (TLR) 9 on DCs.

2. In addition, the injection of the adenoviral vector to
deliver the TAA/ecdCD40L results in the in vivo syn-
thesis of the recombinant TAA/ecdCD40L protein.

3. The expression of the TAA/ecdCD40L induced by the
infection of the cells surrounding the subcutaneous (sc)
injection site of the Ad-sig-TAA/ecdCD40L vector
lasts for 10–14 days, thus further amplifying the aggre-
gate impact of the vaccination on the immune response
induced by the Ad-sig-TAA/ecdCD40L vector vaccine.

4. The infection of the DCs by the adenoviral vector
carrying the chimeric TAA/ecdCD40L transcription
unit results in the release of the CD40L molecule in
the regional lymph node following migration of the
DCs to this site. This provides CD40L for the activa-
tion of CD40 receptor on CD8 T cells to induce the
proliferation of the antigen (TAA)-speciWc T cells. In
order to maximize the eVect of infection of cells by the
Ad-sig-TAA/ecdCD40L vector, the TAA/ecdCD40L
transcription unit in the Ad vector is preceded by a
secretory sequence (sig) and the transmembrane
domain of the CD40L has been removed. This ensures
that the TAA/ecdCD40L protein will be released by the
Ad-sig-TAA/ecdCD40L infected cells. We have shown
that the eVect of the TAA/ecdCD40L vector on induc-
tion of the immune response is dependent on the secre-
tion of the TAA/ecdCD40L from the adenoviral
infected cells.

Fig. 1 Induction of the adaptive 
immune response with the TAA/
ecdCD4L vaccine. The TAA/ec-
dCD40L is injected subcutane-
ously. The CD40L end binds the 
CD40L receptor on the DCs 
leading to the internalization of 
the TAA, which then becomes 
presented by Class I MHC mole-
cules. The TAA antigen-loaded 
activated DCs then migrate to 
the regional lymph nodes. The 
TAA-loaded CD40L stimulated 
DCs activate the expansion of 
the TAA-speciWc T cells, which 
then leave the lymph node, 
course through the peripheral 
blood, and then enter into the 
extravascular sites of infection, 
inXammation or tumor

2: Binding to 
Dendritic Cell

Dendritic Cell (DC) 

6: T Cells Travel Through 
Blood To Tumor Nodule 
And Kill TAA Cancer Cells

Lymph Node

TAA Marker

CD40L

1: Injection 
of Vaccine

Tumor 
Nodule

5: DC Expands CD8 
T Cells Which Can 
Kill TAA Positive 
Cancer Cells

3: TAA on Class I 
MHC of DC.

4: DC Migrates to 
Lymph Node

Antigen1

Antigen2

5. DC expands CD8 T 
cells which Can kill
Ag1 or Ag2 positive
cells; expands CD4 T 
cells which can 
induce antibodies

3: AG1/Ag2 on Class I
MHC of DC6:T Cells travel through blood

to the infected sites to kill
Ag1/Ag2 positive cells;
Anti-AG1 or Anti-Ag2 antibodies
bind to viral particles

Infected
sites

Adapted from
Cancer Immunol Immunother (2009) 58:1949–1957 



v COVID 19 Pandemisi sürecinde
pandemiyle mücadelede katkıda bulunan herkese

TEŞEKKÜR EDİYORUM

v COVID 19 pozitif hastalara, kendi sağlıklarını tehlikeye 
atarak her türlü desteği veren fedakar meslektaşlarıma

COVID 19 için ilaç, aşı ve tedavi araştırmalarına katkıda 
bulunan tüm ekiplere başarılar diliyorum

COVID 19 için ilaç, aşı ve tedavi araştırmalarına destek 
veren TÜBİTAK nezdinde devletimize


