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COSA DEVE FARE UN VACCINO?

Un vaccino utilizza materiale antigenico (proteine, RNA, etc) del 
patogeno private della componente di tossicità per indurre il priming 
dei linfociti vergini e trasformarli in cellule della memoria. 

Un vaccino, dunque, trasforma la natura della risposta immune da 
primaria a secondaria.



RISPOSTA IMMUNE PRIMARIA RISPOSTA IMMUNE SECONDARIA









Naive T cell= risposta immune primaria, dopo stimolazione con antigene ho differenziazione in cellule effettrici, che distruggono il patogeno



Naive T cell= risposta immune primaria, dopo stimolazione con antigene ho differenziazione in cellule effettrici, che distruggono il patogeno

Tcm= T linfociti central memory: cellule della memoria a lunga sopravvivenza che mediano la risposta 
immune secondaria



Come si costruisce un Vaccino?

 and/or DNA/RNA



ADIUVANTE

ANTIGENE





MECCANISMI IMMUNOLOGICI INDOTTI 
DAL VACCINO IDEALE

ANTICORPI
● Legano il patogeno;
● ne neutralizzano la infettività e gli impediscono di infettare le 

cellule; 
● contribuiscono alla eliminazione del patogeno

T LINFOCITI CITOTOSSICI (CTL)
● Riconoscono le cellule che sono state infettate e le uccidono



RUOLO DELLE DIVERSE RISPOSTE IMMUNE
INDOTTE DA UN VACCINO ANTIVIRALE

Anticorpi

T linfociti +++

+/-+++ -

--



COSA DOVREBBE FARE IL VACCINO IDEALE?

Un vaccino ideale dovrebbe indurre la formazione di anticorpi non 
solo nel circolo sanguigno ma anche sulle superfici mucose (90% 
infezioni da HIV sono sessualmente trasmesse; SARS-CoV-2 è 
trasmesso per via aerea…).













tecnologia produttore n dosi efficacia efficacia 1
dose

efficacia malattia severa efficacia in pop 
anziani

confezione

m RNA Pfizer/Bionthech

Moderna 

2

2

95%

94.1%

52.4%

69.5 %

66.4-75%

42.6 % (dopo 1 dose) 
100% (dopo 2 dose)

93.7%
>55 anni

86,4%-94.1%
(dopo 2 dose 

>65 anni)

5-6 dosi fiala 

10 dosi fiala

Vettore virale Astra Zeneca

The Gamaleya National 
Center

Johonson&Johnson

CanSino Bio

2

2

1

1

70.4% 
(blended)

(62.1% base dose 
standard)

91.6%

66%

65.7%

64.1%

73.1%

66%

100%

85% dopo 28 giorni
100% su ospedalizzazione 

dopo 28 giorni

90,98%

91.8%
>60 anni

10 dosi fiala

5 dosi fiala

Proteina 
ricombinante

Novavax

Bektop

2

2

89.3%

100%???

10 dosi fiala

Virus inattivato Sinopharm

Sinovac

2

2

79.4%

59.65%



mRNA vaccines (Moderna e Pfizer)

● mRNA vaccines contain material from SARS-CoV-2 and gives our 
cells instructions for how to make a harmless viral protein. After our 
cells make copies of the protein, they destroy the genetic material 
from the vaccine. Our bodies recognize that the protein should not 
be there and build T-lymphocytes and B-lymphocytes that will 
remember how to fight SARS-CoV-2 if we are infected in the future.

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/different-vaccines/mRNA.html


Pfizer works exactly on the same principle and 
has an efficacy rate of 95%

















MODERNA SARS-CoV-2 vaccine
SARS-CoV-2 Antibody-Binding and Neutralization Responses.



MODERNA SARS-CoV-2 vaccine
SARS-CoV-2 T cell Responses.





Vector Vaccines (AZ, Sputnik, JJ) 

● Vector vaccines use a viral vector that contains genetic material 
of COVID-19. Once the viral vector is inside our cells, the genetic 
material gives cells instructions to make viral proteins. This 
prompts our bodies to build T-lymphocytes and B-lymphocytes 
that will remember how to fight that virus if we are infected in 
the future.

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/different-vaccines/viralvector.html%E2%80%8B




Sputnik V 

Ad-26 Ad-5



Sputnik has an efficacy rate of 91.5%





Neutralising antibody titres after prime and boost doses of vaccine in 
standard-dose groups (A) and low-dose groups (B)(AZ)



First clinical efficacy results of ChAdOx1 nCoV-19 in a pooled 
analysis of phase 2/3 trials in the UK and Brazil (AZ)



VACCINE NAME:  Ad26.COV2.S
EFFICACY:  72% in United States, 66% in Latin America, 57% in South Africa
DOSE:  1 dose
TYPE:  Muscle injection
STORAGE:  Up to two years frozen at –4° F (–20° C), and up to three months

refrigerated at 36–46° F (2–8° C)

Vector Vaccines



Inactivated Vaccines (Sinovac)
Vaccines created from coronaviruses that have been killed with chemicals.



Sinopharm

● BBIBP-CorV
EFFICACY:  79.34%
DOSE:  2 doses, 3 weeks apart
TYPE:  Muscle injection

Sinovac
● CoronaVac (formerly PiCoVacc)

EFFICACY:  50.38%
DOSE:  2 doses, 2 weeks apart
TYPE:  Muscle injection
STORAGE:  Refrigerate

https://www.nytimes.com/2021/01/13/business/chinese-vaccine-brazil-sinovac.html


Protein subunit vaccines (Novavax) 

● Protein subunit vaccines include proteins but not genetic 
material of the COVID-19 virus. Once vaccinated, our 
immune system recognizes that the proteins don’t belong 
in the body and begins making T-lymphocytes 
and antibodies. 



Protein subunit vaccines

Each injection includes many spike nanoparticles, along with a compound extracted from the 
soapbark tree. The compound attracts immune cells to the site of the injection and causes them 

to respond more strongly to the nanoparticles.



VACCINE NAME:  NVX-CoV2373
EFFICACY:  89.3% against most variants
DOSE:  2 doses, 3 weeks apart
TYPE:  Muscle injection
STORAGE:  Stable in refrigerator

Very recent data: efficacy approx 55% in South Africa
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The B.1.1.7 Lineage «UK Variant»

N501Y and N417 help the virus latch on more tightly to human cells; unlikely to help the virus 
evade current vaccines

P681H  helps infected cells create new spike proteins more efficiently

N501Y

P681H

The B.1.351 Lineage »South African variant»

N501Y

N417Y

E484K

E484K may help the virus evade some kinds of antibodies

The P.1 Lineage «Brasilian variant» N501Y

N417Y

E484K



● Pfizer vaccine: studies comparing sera of neutralizing antibody 
titers from vaccinees show no reduction in neutralization of UK 
and South African variants. 

● Moderna vaccine: no significant impact on neutralization against 
the UK variant. A reduced, but still significant neutralization was 
measured against the South African variant.








