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Ta EMBOAIA amoteAoUv to HEYAAUTEPO EMITEVYUO OTNV LOTOpPLA
NG mpoAnnuikng latpitkng. To mpwto euPfoAlo avantuxdOnke to
1796 ano tov Bpetavo latpo Edward Jenner yia val avilpeETWIiOEL
TOV LO TNG EVAOYLAC.

BARTON 4 o
’3@( 2,

R



NETe .
i c S

DEPARTMENT OF
MOLECULAR

BIOLOGY&:
GENETICS

DUTH

Anpokpitelo Naveniotnpio OpAKNC
TuRpna Moplakng BlioAoyiac & MNEveTikAc

Kata tov 20° awwva avantuxénkav
TOAAQ EMLTUXNUEVA EUPBOALA, HECW
TwvV omoiwv eAEyxOnkav n

1st
polysaccharide
vaccines

In vitro

cell culture
Salk and Sabin
polio vaccines

Meningococcus,
pneumococcus

Glycoconjugate
chemistry

HIB vaccine

géadaviotnkav nTANPwC acOEvVeLEC,
onwc¢ n 6ipOepitda, n

1st
combination
vaccines

Diphteria,
tetanus,
pertussis 1948
Toxoid

vaccines

1st
recombinant
antigen

vaccines

noAlopveAitida, n thapad, n
napwtitida Kat n epubpa, ot

1st
therapeutic
vaccines
Prostrate
cancer

onoiec evBuvovtav yla
EKATOMUpLA BavAatoug Kot

Diphteria
and tetanus
toxoids

NOAAQTAEC avarnnpieg etnoiwc.

Reverse
vaccinology
Meningo-

coccus B

Killed
vaccines
Cholera,
plague,
typhoid

21st century

Introduction
of variolation
to Europe

from Asia

Smallpox

live-attenuated
vaccine

successful
vaccine

Smallpox

Live-attenuated
rabies
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H npoAnyn péow epBOAlaCHOU OMOTEAEL TN ONUOVTLKOTEPN ooTida
MPOOTACLOC TWV MOLSLWV KOL TOU YEVIKOTEPOU TANOUGHOoU.

Ta epBoAia £xouv XxpnoomnotnOsi kat cuveXilouv va XPNOLULOTTOLOUVTAL LE ETILTUXLO
ylal VoL LOLG TTPOCTATEVCOUV Ao OAAQ AoLpwdn voorpata.

O Naykooupog Opyoviopog Yyelog eKTIHA OTL ME TOUG EMPBOALOGHOUC
npoAappavovtol 2-3 ekatoppupla Bavatol etnoiwe. Mapd To yeyovog OUwE OTL N
epappoyn twv epBoAliwv Bewpeital n mO MITUXAC TIAPEUPAON OTOV TOHEQ TNG
Anupootlac Yyeiag tov 20° awwva, urtoAoyiletal OTL Kal CHUEPA €val OTO TIEVTE TtaLdLd
naykoopLa Oev €xeL epPoAlactel pe Ta cuVICTWHEVO EUBOALOL.

2KOTIOC TwVv eMPBOAiwvV €ival va SlEyeipouv KOl va LOXUPOTIOLHOOUV TO
OLVOOOTIOLNTLKO OCUCTNHOL EVOVTIOV CUYKEKPLHEVWV MKPOBLwV £T0L WOTE va
glvoll LKOVOC O OPYOLVIOMOC va avTloTtadel ota CUYKEKPLHEVO KPOBLa OTa
EavoépBelL og emadn pali touc.
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NOzZHMATA Nnoy NPOAAMBANONTAI ME TON EMBOAIAZMO

- AipOepitidra - Fpinn

- Kokkutng - MnVLyyLtild OKOKKOC

- TéEtavog - MVEUOVIOKOKKOG

- lAapa - Hatitda A

- Napwrtitida - Taotpevtepivtida anod Potaio
- EpuBpa - Tudoedng mMupeTog

- AvepofAoyla - Kitpivog mupetog

- NoAopueAitida - Nbooa

- Alpodiog ypinng tunou B - AvBpakac

- Hartitida B

- Kapkivog tou tpaxnAou tng pntpag — kovbuAwpata (HPV)
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EMBOAIA ZE ITAAIO EPEYNAZ/AZIONOMHZHZ

2e otadlo tn¢ €peuvag Bpiokovral mavw oamo 200 véa euPoAla, TOUL
adopouv:

A. og Aopwdn voonpata nov dev xouv ekpllwOei: eEAovooia, dSAyKeELOC
TUPETOC, Xpuoilwv otadUAOGKOKKOC, KAwotnpiélo difficile,

Kuttapopeyaloiog, dupatiwon, eviepotoéuvoyovo KoAoBoKtnpidlo, LOC
HIV, 16¢ Ebola, 10¢ SARS kat 1o¢ SARS CoV-2

B. o un Aowpwdn voonuato onwe : vooo¢ AAGXALUEP, OKARPUVON KOTA

nAakac, aAAEPYLEC, KOPKIVOC
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EMBOAIAZMOZ (ENEPTHTIKH ANOZONOIHZH):

H Suwadikacia OLEYEPONC MPOOTATEUTIKWY OTOKPLOEWV TNC ETUKTNTNG
(e16kAc) avooilag €vavilt UKPOOPYOVIOMWV, MECOW TNG €KOeonc o€ Hn
nadoyoveg LopPEC ] OE CUCTATIKA TWV ULKPOOPYAVICUWV.

Pathogen

attenuated
— Antigenic
\Determinant

Inoculation O
00
@A Adjuvant

))
Vi

Memory Cells

()

/

Long-term immunity

To AVOGOTIOLNTLKO CUCTNHO KATEXEL EVEPYO POAO!
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AVOGOTOLNTIKO ocUCTNMAL:

EUPUTEC KAl ELOLKEC/ETUKTNTEG OLVOOOAOYLKEC ATTOKPLOELC

The Immune System
Our Ultimate Line of Defence

Immune System
]

I |
External Internal

(Skh,mmmm!bmne, nasal hair) (Inmmologlml cells)
Barriers Barriers
| |
DOATOKYTTAPA 15t Line Defense 2" Line Defense
DYZIKA OONIKA KYTTAPA i | | | | I ANEMOOKYTTAPA
Phagocytes Natural T Cells B Cells
Killer Cells

cRece S{
Attack

-.mmlﬂ

Receive messa: Produ
Idently & mutated/cancer cells from P:agoqtsgse, antbodol:s,
Exterminate eliminate enemies, stores memory
| | inform B cells
Innate Immunity Adaptive Immunity

EMOYTH ANOZIA EIAIKH/ENIKTHTH ANOZIA




AvoOOAOYIK ATTAVTN O

BAXIKEX APXEX EMBOAIAZMQON ’

EpBoAiaopég ®uoiki péAuvon
- - Agutepoyevig
: ammdavrnon
pwroyevig = TTpoCTACid
aTTdvTnon
TI - r ’
2XNHATIONOG KUTTAPWY MVIHNG Xp6voc

Vaccines and Vaccinology
Laurence Nicolas Spony / Dirk Knieps - 2004



Nopwéelc

» Kapkivog

EpBoAlacpoc

Avtodavooo voonporta

/
N

AAAepyiec

MPOAHWH KAI OEPAIIEIA
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Emttuxng epPoAlacpoc eivol outoc mou e€oodalilel MPOOTATEUTIKA
ovooia (6nA. vPnAo titAo aviticwpdtwv, VPnNAG eminedo KUTTOPLKAG
ovooioc) aAAd Kol HaKpoxXpovia avooio (TOUAQXLOTOV yLa TLEVTE XPOvLaL).

Ta epBoAa otnpilovrar otnv uvPnAn e€edikevon twv Agpdokuttapwv va

ovoyvwpeilouv avilyova HECW TwV UMOSOXEWV TOUG KaL oto ¢OaLVOMEVO TNG

OLVOGOAOYLKAG LVANG.

Ta suBoAia mMepLEYouV €va | TIEPLOOOTEPA OAVTLYOVA TOU MIOPOUV VAl EMAYOULV
ELOIKEC TIPOOTATEUTIKEG OLVOOOAOYIKEG ormokpioel (yia autdé ovoudlovtatl
‘avoooyova’) kot avocoloyltkl pvAun. Emiong pupmopel  va  meplExouv

OlVOOOEVLOYXUTLKOUC TIAPAYOVTEC, OTOBEPOTIOLNTIKEC OUGCLEC, CUVTNPNTLKA K.OL.

Ta epBoAia pmopei va €xouv TG00 TIPOANTTKO (LE OTOXO TNV OIOKTNON OVOoiag

OLTLEVALVTL OE KATIOLOV VEO HLKPOOPYOVIOHNO) 600 Kol OepameuTtiko poAo.
13
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Live
attenuated
vaccine

Zwvtavol
eéacOevnuévol
HLKPOOpYavLopol
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EIAH EMBOAIQN

HE BACN TO LVOCOYOVLKO OCUGTOTLKO

Inactivated
vaccine

Nekpol
adpoavormotnuévol
MLKPOOpPYOVIOHOL

Subunit
vaccine

EpnBOoALa
untopovadwv/
HaKPOHOpPLlwV

(mpwrteiveg,
MoAvoaKkyapiteg,
toéoeién)

NETe .
T\~ e ,‘.

Nucleic
acid-based
vaccine

EnBOALa yEVETLKOU
UALKOU (DNA, RNA)

14
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EIAH EMBOAIQN

HE BACN TO LVOCOYOVLKO OCUGTOTLKO

KAAZIKA ANA2YNAYA2ZMENA 2YNOETIKA

OAokAnpot nadoyovol [eveTIKA TPOMOTTOLNUEVOL JUOTATIKO ULKPOOPYAVICUWV

W Zwvtavoli . .

e 10 % sﬁaoesfl ZvoL AvaouvéuaopEvol EpBoALa
""" utxpoopvg'\:wuoi ukoti popeic UTtOOVAS wv

S Recombinant vira

G A0 Nekpoi =Y A 5 , AvacouvSuaoHEVEG
L @ aspavonotnpévol vaouv Ua’GMSVO'l npwrteiveg/mentidia
------- , Baktnplakoi popeig

MLKPOOPYOVLOHOL Recombinaet subunit

Pl ,
Whale imactivm Recombinant bacteril @B()Ma YEVETIKOU
; UALKOU

DNA
15
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EpBOALa pie OAOKANPOUC HLKPOOPYAVLIGUOUG

|.  Zwvtavol e€acBevnuevol (m.x. hapdg, mapwtittdac, pupatiwonc, avepofAoyLic)

II. Adpavomolnuevol N VEKPOL (m.x. xoAépoac, nratitidoc A, ypinng, Avocac)

EpBoAla e anopovwpeEva pokpopopla (i cuvOeTIKa pakpouopla)
|.  MoAUCAKXOPLTLKO EAUTPO (TT.X. TVEUMOVLOKOKKOU, NVLYYLTLEOKOKKOU )

Il. Tofoeldn (m.x. SipBepitidac, TeTdvoUu)

I1l. AvaouvOuaoUEVEC TIPWTEIVEC (rt.x. nratitidag B (emibavelokd avtydvo o

nratitdag B), HPV (kadlako avrtiyovo L1))
EpBOALA LE YVEVETIKA TPOTIOTIOLNHEVOUC POPELC

l. likol N Baktnplakol avacuvouaoueEvol GOpELC

EpBoAla yevetikoU uAtkou (DNA, RNA)
|.  DNA guBoAla (éykpion yia ktnviatpiky xprion)

II. mRNA gufoAia (éykpion ya SARS-CoV-2)

16
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KpttipLa yio anoteAeopatiko epBoALo

’ Ao¢akéq pr:;‘:lgt:l’;on Th:ell'l)er “ /
B cell
* [pooTATEUTIKO A Ff T
’ ’ Plasma
* Moakpoxpovia itpootacila cell @ m.pe,
- effector cells
4 ’ ’ ’ Jr "‘. )‘
*  Enaywyn €0Kkn¢ avooiag (emaywyn 1 ,m{ Tl.,z b
. . 5 \b p
€€OVOETEPWTLKWV OLVTILOWHATWY KOIL &’%E}c‘ii ','....“;:3".

NEOCTATEVTIKWV T AepdokutTapwv)

Anpokpitelo Naveniotnpio OpAKNC
TuRpna Moplakng BlioAoyiac & MNEveTikAc

)

Humoral immune
response

Opsonization

O
phagocytosis ~JFNr

Macrophage

.—f
wcu
cD4 cell

MHCI

B cell

@

Neutrophil

Cellular immune
response

PRRY
0 //Dendntlc

Cytotoxic
T cell

IL- 22 antimicrobial
peptide

Infected
cell killing

*  [MpakTKo (xapunAo kdotog, BloAoyikd otaBepd, eUKoAia oTn Xopriynon,

EAAXLOTEC MAPEVEPYELEG)

17
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XopaKTNELOTIKA TWwV EnPoAiwv:

~
AXMDAAEIA KAI
SAFETY CONCERNS PROHIBIT DEVELOPMENT
ANOTEAEZMATIKOTHTA OF LIVE-ATTENUATED AIDS VACCINES

LIVE-ATTENUATED
= VIRUS

JENNERIAN
VACCINES™

REPLICATING
.. VIRAL VECTORS

NONREPLICATING
o VIRAL YECTORS

“ > INACTIVATED
PROTEINS «veeeeessssss Aputat é ’ X . YIRUS
Vi \) I Il MAJORITY OF AIDS
IRUS-LIKE PARTICLES +vsrsssrrssrsronnnunnsnnnnrnns VACC]NE CANDIDATES |N
*Named for Edward Jenner, thefather of vaccination these vaccines are CLINICALTRIALS

based on animal virusesthat arerelated to the disease-causing human viruses

- Lsee>
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AZODAAEIA EMBOAIQN

MuOoc: Ta epBoAla prtopoUV va MPOKAAECGOUV OOBOPEC TTOPEVEPYELEG KL
HAKPOTIPOOEGEC EMLITAOKEG AKOMUN Kal OAavarto.

AANBewa : Ta epPfoAia eival moAv achaln.

OL TtEPLOOOTEPEC AVTLOPAOTELC OTOV EUPOALACUO £lvol TIAPOOLKEC Kol ATTLEC,
OTIWC TIOVOC KoL EpUBPOTNTA OTNV TIEPLOXN TNC EVECNC KAl XOLUNAOC TTUPETOC.

19
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AZODAAEIA (SAFETY) EMBOAIQN

Ta epPBoAia eivarn e€apetika aodpaAn Ko
o€ KAOe mepintwon o Kivduvoc Twv cofapwv MAPEVEPYELWV EIVaLl HLKPOTEPOC

ortd tov Kivoéuvo twv emumAokwyv tov Ba npokaAovoce n puciki voonon.

20
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AZODAAEIA (SAFETY) EMBOAIQN

H avantuén evoc epPBoAiov Slapkel apketa xpovia. Ta epPoALa MPENEL va
aéloAoynOouv Ko va SOKLUOGTOUV WE ITPOC TNV OITOTEAECLOTLKOTNTO KOl
TNV AcPAAELA TOUC KOl YLOL QLUTO MPETEL VOL TTEPACOUV OO APKETA oTAdLA
kot ¢daoelc (KAWIkEC OOKLMEC) mMpv va yivel n €ykplonl toug amno
Naykoopuiouvg Opyavicpouc (FDA, EMA) yia xprion otov YeVIKO TAnOUOHA.

MpokAwvikn @®aonl ®aonll ®aonlll  ‘Eykpion

epPoAta rou Sivovratoe  epfolia yia ta onoia epfoMa pe pecaiag  euBoMa pe pEYAANG  EMPOAIA ME EYKpPLOT) Qo
{wa (r.x. movTiKia) yia va éYouv Yivel Kpng KAlpaKag SOKIpES KAlpaKag SOKINEG 08 opyavioud uyelag yia
€L av npokalouv KAlpakag SoKIpES Ot OF avBpwrtoug avepwnoug XPNOM OTOV YEVIKO

avtidpaocn Tou avepwrno nAnéuouo
aAvVOCOmoINTIKOU P o i

21
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1900s
THEN

Annual US disease cases in the 1900s

2010
NOW

US disease cases in 2010

VACCINES WORK

These bubbles are sized according to the annual number of
disease cases in the US during the 1900s versus 2010.
We've come so far. It's a reminder that while disease rates
are low, most diseases haven't disappeared. This is why we

continue to vaccinate.

PERTUSSIS
200,752 Cases

MEASLES
61 Cases

SMALLPOX MEASLES
THEN 29,005 THEN 530,217 20291 Cates
NOW 0 NOW 61 {82308 Easos
DIPHTHERIA MUMPS i "INFLUENZAE. MUNPS S
THEN 21,053 THEN 162,344 41,145 Cases 270 Cases 2,528 Cases 6 Cases
NOW 0 NOW 2,528
PERTUSSIS RUBELLA
THEN 200,752 THEN 47,745 “ CRS
NOW 21,291 NOW 6 | Saks
DIPHTHERIA / Puti |
TETANUS CRS s Bomes  OCass | SHALPOX
ng EVN 58g ng 5VN 15(2) — s 0 Cases
INFLUENZAE
20,000 Cases (est) Z:T.]A;L':Pal:):s

POLIO HAEMOPHILUS =
THEN 16,316 INFLUENZAE 16,316 Cases
NOW 0 THEN 20,000 e

NOW 270 580 Cases

22

 Centers for Disease Control and Prevention (CDC). Parents Guide to Childhood Immunizations. http://www.cdc.gov/vaccines/pubs/parents-guide/default.htm. Accessed August 15, 2011.
10.CDC. Impact of Vaccines in the 20th & 21st Centuries. http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/appendices/G/impact-of-vaccines.pdf. Updated January 2011. Accessed August 15,

, 2011.
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CASE STUDY: U.S.

Vaccine
Victories

Since the 1940s, as new vaccines have
been released (striped circles), the incidence
of infectious diseases that once afflicted
hundreds of thousands of Americans —
mostly children—has plummeted. Polio and
rubella are gone from the U.S; diphtheria

is rare. It used to kill up to 15,000 a year.

1940

New U.S. cases per year
500,000

250,000

Vaccine introduced

Anpokpitelo Naveniotipio OpAaKkng
Tuapa Moplakng BlioAoyiag & Fevetikng

NATIONAL
GEOGRAPHIC

1965 1975 1980 1985 1990 1995 2000 2005 2010 2015
I I | | I R | I | I i | | I I |
Rubella ——t——
Vaccine was released Outbreaks of mumps in recent years
in 1967; data available have hit colleges, where students live
as of 1968. in close quarters, especially hard.
Mumps £ 4 §—+ O oe0000
4
HepatitisA—e—’m"‘eQ{%{: ——+ % 090000600904
Hepatitis B vaccine was recommended
for high-risk groups at first, but in 1991 the
recommendation was extended to all infants.
2 D
HepatitisB § 00BRRRAGEY s 4 4 ¢ ¢y i - -
7 L

Varicella
(chickenpox)

Lower vaccination rates, mostly among
preschoolers in low-income areas, helped fuel
a resurgence of measles from 1989 to 1991,

Vaccination wiped out polio in the U.S.
Worldwide, 37 cases were reported in
2016 —-a 99 percent drop since 1988,

S

A measles outbreak struck 383 people
in 2014, primarily in unvaccinated
Amish communities in Ohio.

e}

B804 ¢ ++++—

One reason for the rebound in pertussis
could be that newer vaccines with fewer
side effects also wear off sooner.

Data for 2015 and 2016 are provisional.

g | | | | |
2000 2005 2010 2015

23

WORLD HEALTH ORGANIZATION; IMMUNIZATION N COALITION



MEIQZH EMBOAIAZMQN: peyalo pEpocg touv mMAnOuopou

$2

19.3 million
unprotected
globally

anpootatevto!

Soum Last Asa & Ay

14.97 million : @
unprotected
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VOONUATWV TIG €APOELC/EMIONULEC....

Because a virus doesn't care about state lines or national borders, Veght
it can wipe out millions and span multiple continents rapidly. Here Chills Loss RedEyes Diarrhea
is a look at the infectious diseases the world has battled
throughout history. Fever Heatlache ﬁ Fatigue @ Bleeding Dehydration
. . . . i .
What is a Pandemic? Key:
Deadllest Pandemlcs 1n HlStOI‘y Derived from the Greek word pandemos meaning “pertaining to
all people,” a pandemic is a widespread disease that affects PAN IC | DEATH TOLL pan Sore Throat
humans over a wide geographic area.
Cough Vomiting Seizures
PLAGUE of
DD

Abubo is an abnormal
swelling of the lymph nodes.

Skin
lllsmlmlmn@ Lesions <:>

Rash Nausea

MEASLES

Honorahble Mentions

7th Century BC - 1963
> o«
)" s PAN Is H Although the following viruses do not
have a figure for total amount of lives

Oa®a® \
SMALLPOX FLU claimed, they continue to terrorize

T :
200 milion 10,000 BC - 1979 e various areas around the world.

LTS SN Co%a
300+ milli 50-100

m i I I ion According to the World Health Organization's 2010
P ~< "World Malaria Report,” an estimated 781,000

people are killed by the virus every year.

MALARIA 1600 - Today

Common Symptoms

Chills, Headache, Fever, Jaundice. Muscle Pain,
Nausea, Vomiting, Seizures.

Death Toll

TUBERCULOSIS 700 BC - Today

Common Symptoms

D E AT H Chest Pain, Cough, Fever, Chills, Fatigue

1340 -1771

THIRD .
PANDEMIC | 12 million

Death Toll

1855

Ring Around the Rosie, Bleeding, Fever, Nausea, Vomiting, Delirium,

HONG
a Pocket Full of Plague E 2 KONG FLU | 1 million Seizures, Jaundice
Legend says the Black Death plague inspired the children’s rhyme = 1968 - 1969

“Ring Around The Rosy.” which alluded to the rash-like rings and
Sources: Mayo Clinic // Centers for Disease Control and Prevention // World Health Organization // New York Times // National Center for Biotechnology Information A COLLABORATION BETWEEN GOOD AND COLUMN FIVE

There are aimost 2 million tuberculosis-related
deaths worldwide every year.

YELLOW FEVER 16th Century - Today

Common Symptoms

Death Toll

ashes of the deceased victims. Worldwide, 30,000 deaths are caused by the

infection every year. 5
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ZYANOTIKH ANOZIA - ANOZIA THZ ATEAHZ (Herd Immunity)

Kivduvoc epdaviong eEmdnUiwv we aAnotEAECHA TNE HEIWONG TWV EUBOALACHWV

Herd Immunity explained
If nn[y S'DME get vaccinated... =

_t

Center's for Disease Cantral and Prevention, 2014 27
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Mo va Asttoupyet anoteAeopatikd n cuAAoyikn avooia (herd immunity) Oa mpémel kat’
eAayioto va eivol epPoALACHEVO Eva HEYAAO HEPOG TOU TANOuGOU.

‘ vaccinated = susceptible @ vaccinated but susceptible . infected @ contact with an infected person
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MuOoc: H tautoxpovn xopnynon o€ €va Atopo MoAAwWv epBoAiwv R EVOC
noAudUvapov epfoAiov utEPPOPTWVOUV TO AlVOGOTIOLNTLKO GUOTNHA KoLl
ovéavouv tov Kivouvo ekSHAWGCNC AVEMOUUNTWV EVEPYELWV.

AANBewa: Emiotnpovika 6edopéva amodelkviouv OTL N TAUTOXPOVN
xopnynon euPBoAiwv O6ev emiBaplvel TO AVOOOTOLNTIKO GUOTNHA.
KaBnuepwa, epxopoocte o emadn pe mANBoc avilyovwy mou emidpouv oTo
OVOOOTIOLNTLKO cUCTNMAL.

29



MOLECULAR Anpokpitelo Naveniotipio OpAaKkng
BIOLOGY&: . P ’ ’
GENETICS Tunpa Moprakng BloAoyiag & MNevetikng

DUTH

Ta onpepwva cpPoAla TmeEPLEXOUV TIOAU AlyOteEpO  aQvilyova Kol
NPOOTATEVOUV Al NMOAU MEPLOCOTEPEC ACOEVELEC oo O,TL Ta EUPOAL
npw 40 xpovia (rmou Paoiloviav katd KOpo AOyo o€ OAOKAnPOUG

HLKPOOPYAVLOHLOUG).

Protection from Protection from
7 diseases with 16 diseases with
15,096 antigens only 177 antigens

by the age of 18

by the age of 4

30
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EMBOAIA HPV

31
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Noipwén pe HPV: Human Papillomavirus = 16¢ twv avBpwrnivwv OnAwpdatwv

‘Evag 106G oxeTidovTal
ME NAVW ME TO O€g
ano... TUNOUG (nepinou)

MIMOPEI NA MPOKAAEZEI, ANAAOIA ME TON TYTO

KONAYAQMATA g KAPKINO

_ﬂﬂﬂ@ﬂ B/10 ronxies
NNNNN 5/10 ANAPEZX
70 p. 10«

eEapavileTai napaggvouv
and poévog Tou POPEIG HETA
(8-10 uriveg) Ta 2 Xpovia

2YZXETIZETAI ME KAPKINO
nio IoXupPd Kal anod To KAnvicua

MPOZBAAAEI KYPIQZ TOYZ NEOYZ
AOYwW evTOVOTEPNG CEEOUAAIKNG

dPaocTNPIOTNTAG ’M‘ 32
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xNETI

Quowkn nopeiat HPV Aoipwéng

Mapodikn Aoipwén
H Moipwén pe HPV tomoug uynAov
Zel étog KwwSUvou pmopei va odnyfoel o€
KOPKWVOYEVEGN, OE  KOpPKivo  TOU
TpaxnAou tnG pNtTpag (Omwg Kot AAAoug)
E€shién 10% Yrnoywpnon 70% z S
Eppévovoa Aoipwén
. Moapad To YEYOVOC OTL N ERUEVOUTA
[ POKOPKLVLIKECG (LS' L) Ewes Aolpwén pe toug vPnAou Kwvduvou
! TOTou ¢ LWwv HPV Beswpeital amapaitnt
, m : : ;
E€Mien 30% Yroyopnon 30 % yla thv avantuén Kapkivou tpaynAou
NG HATPOG, £V TOUTOLS SEV EMOPKEL,
Sy KaBw¢ n mAstoPndia TwWV YyUVaLKWV IOV
I POKAPKLVIKEG (HSI L) dEpouv auToU ¢ TOUG TUTIOUG LWV SeV
epndavileL Tn vooo.
>10€tn

‘ KapKivoq_Tpaxr']i\ou ‘
™G Mntpag

LSIL - XapnAoU BaBpol KapKIVIKEG aAAOIWGCEIS

TpaxAou Tn HATPAG
HSIL - YynAou BaBuol KapKIVIKEG aAAOIWCEIGS 3

TANVAANII TNC LIATANC
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EMBOAIA HPV

To euBoAio HPV evavtiov tou 10U twv avBpwrnivwv OnAwpatwv (human

papillomavirus, HPV) €ivar to mpwto avilkapkviko euPoAio. MpoodeEpel
NPWTOYEVN MPOAnY N yLa Tov KapKivo

TOU TpoXNAou tnc uNTpog, Snlasdh _—

urtopel va mpoAd et Tov Kapkivo mpv

[ -

, r 2
eMPavVIOTEL.

g 24
- 3&
g

J\
o

TN\ A e

J0pudwva pe tov Maykoopuo Opyaviopo Yyeiag to epBoAio yia tov HPV sival amno

To TILo Lo PaAn Kol LTTOTEAECHATIKA LETPO TTPWTOYEVOUS MPOANnYNG.

* To mpwto guPOAo HPV kukAodopnoe to 2006 kot amod to 2017 meplthapPBavetal
otov epuPoAlacpuo poutivac ota €Bvika poypappato ELBoALacol 71 xwpwv.
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DUTH

Tu nepLexel to epPoAio HPV otn cuvBeon tov;

To euPOALO mepLEXEL TUARMA TOVU LOU HPV (mpwteiveg tou neptfARpatoc). Ot
npwteiveg L1 tou kaPdiov tou LoV napackevalovtol OTo EPYOCTHPLO LIE
uia péBodo mou eilval yvwot we «texvoAoyia avacuvéuaocpévou DNA».
AUTEC ol mpwteivec oxnuatifouv ocwpatibla mou plpolvtal Tov 1o, Ta

opopda cwpatidia (virus like particles, VLPs).

To 1610 to epBOALo mov amoteleital anod ta opopdpa cwpatidia VLPs dev
NEOKAAEL MOTE vooo amod tov 10 HPV (6ev mepiexel to SikAwvo DNA —

yovidiwpa tou Lou).
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Tu nepLexet to epPfoAio HPV otn ocuvOeon tou;

e Zg éva epBOALO epLlEXovTal MPwTEiveg L1 amod diadopouc tunoug HPV (m.x. to

Gardasil 9 meplExel kaBapég npwteiveg L1 anod 9 tunmoug tov ov HPV).

 Otav ta THAMATA AUTA Tou v, dnA. ta wopopdpa cwpatidia, eLoépOouv otov
OPYOQVIOMO ME TOV EMPBOALOCHO, pMipoUvtal tn Puok Aoipwén amo tov 1o
HPV. O opyaviopOC MAPAYEL MPOCTATEVTLKA QVILOWHATA EVOVIL TWV TUMWV
TOU LoU Tou TepLEXovTol oTto EUBOAL0. Ta avIloWHATO QUTA ivol €TOLMA OTN
baPETPA TOU OPYOVIOUOU VLA VO KATOTIOAELAOOUV TNV TIPAYHUATLKY €KBEoN oTOV

10, 6pouVv EOVBETEPWTLKA Kol SEV auprivouv ToV LO va ELOXWPNOEL oTa KUTTOPO

TOU OPYQVLGHOU TTOU £XEL EUPOALAOTEL.
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EnBoAo HPV

\J ’
‘4::‘4 Xwpic to DNA
L1 monomers
® o
°Se — Virus-like particles, 10popdpa cwpatidia
L2 monomers
AuOevTIKOC
HPV 16¢

v,
o e
o L/

A
4

nepléxet DNA

: 8kb dsDNA : (L1, L2, dsDNA)

%
= N
v
":, o
Arayaent

Authentic virus

Viral genome
37
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HPV Vaccine Facts

for 505/5 and 3/}/ S
Every year 26, 800 women and

men in the U.S. develop HPV-related
cancer.

The newest HPV vaccine protects
against 9 HPV types and

6 kinds of cancer.

In the U.S., 79 mllllon are
currently infected with HPV.

Half of all new infections are in
boys and girls aged 15-24.

90% of genital warts, 74% of
all HPV cancers, and 81% of cervical
cancers are prevented by the vaccine. |

11-12 years is the optimal
age for the vaccine because antibody
production is highest, and it should be
given long before any sexual contact to
be most protective.

Up to 80% of sexually active
individuals have had HPV. Safer sex
practices like condoms and monogamy
do not fully protect against HPV.

source: CDC MMWR 2015,64(11);300-304 and CDC 2013 Surveillance  lllustration by Hannah Henry, courtesy of www.thevaccinepage.org Qx) 38
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NEA EMBOAIA T'ENETIKOY YAIKOY
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NEA EMBOAIA F'ENETIKOY YAIKOY

TO KENTPIKO AOI'MA THZ BIOAOTIAZ

DNA —> RNA —> NpwTeiveg

Metaypadn Metadpaon

Avtiypadn

40
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EMBOAIA TENETIKOY YAIKOY DNA 1 RNA

Ta npwTteivikad avtiyova dgv neplExovtal oto eUBOAL0, aAAd

napayovtot oo ta idla ta avlpwniva kutTapa in vivo.

f.f \/ :(< )
-/‘A/ Loty ¢ Y o )
/// :‘r._;?_. Sy e )
W( v « 2 :

Protein
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DUTH

Ta DNA EMBOAIA sendyouv LOXUPEC 0LVOOOAOYLKEC OLTTOKPLOELS OTOV OPYOLVIOMO
HETA amo xopnnynon tou DNA eppoAiov (mAacpdiaké DNA pe Suvatotnta

Ekppaong Ko mapaywyns tThG voLcUVOUAOHEVNG TTPWTELVNG — AVTLYGVOU in vivo).

Metadopd tov yovidiov
™G MPWTEIVNG o€ MAAGUISL0

Xopriynon tou avacuvdu- Aoy
olopEVoU MAaoudiov otov
OPYQVLOMO

H nopaywyn tn¢ mnpwrteivng

Z X yivetaL amndé ta KUttopa TOUu
% ~ OpYaVIOMOU (OTwG Kol O MLo
/A(IIDQ\ ukl Aoipwén) ko Eerdyeton

LOXUPN 0VOGOAOYLKN QTOKpLoN
42
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MAeovektriporta DNA gpoAiwv

* EUKOAN Kat OLKOVOMLKA tapaywyn

* oAU otaBspa

e Aev untapyel kivbuvog Aoipwénc

 EveAiéia otov oXeOLOLOMO KOl OTNV MAPOAYWYA

* EmAyouv avtlyovo-eLlOLKEC YUMLKEC KOl KUTTOPLKEC
OLVOCGOOTIOKPLOELG

 Makpoxpovia mpootacia — LvAun
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0

Tl swal tqé__s;gﬁéi\ta

Ta mRNA EMBOAIA Baocifovtat cto mRNA nou KwdLKOTmoLEL TRV MpwTEivn-
ovtiyovo. Metd tnv evéopuikn xopnynon to MRNA e&lo€pyetal oto
KUTTOPOMAOGOL TOU KUTTAPOU KOl TAPAYETAL in Vivo TO TPWTEIVIKO
OLVTLYOVO. 3TN OCUVEXELO TIOLPAYOVTOL ELOIKEG OLVOGOAOYLKEG OITOKPLOEL £vavTL TOU
ovVTlyovou, dnAadn emayovrtol KUTTOPLKEC KOL XUMLKEC OLVOOOAOYLKEG QUMOKPLOELG,
KOLTAL T OTOLEC mapayovial aviilowpota (eka va avoayvwpilouv EMLTOMOUC TOU

OUYKEKPLUEVOU OLVTLYOVOU).
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NUCLEUS

Intron

Transcription l

RNA splicing l

@ e

mRNA

EpnBOAlo mRNA

CYTOPLASM

| DU

mRNA
Translationl

£1VIKO avTLyOvo

% T & B kUttapa \( )/’
i

SH@-O

@ @ <

Avtiowgorta
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How mRNA Vaccines Work

Traditional vaccines use a weakened version of a virus or a purified protein from the virus to stimulate an immune
response. mRNA vaccines are different. They may be faster, cheaper and safer—but how do they work?

1 mRNA, containing instructions on how to make a
piece of virus protein, is injected into the body

A\ mRNA

2 The mRNA is taken up and
released into a cell

3 The mRNA is “translated”
~ into a virus protein by
ribosomes in the cell

to the cell's surface

\ 0 ‘The virus protein moves

Antibody

An antibody (part of the immune e '
system) sees that the virus prote in
doesn’t belong and binds to it

;Tﬁe antibody triggers an immune 6 \
response, priming the body to fight
|

46
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MmnopoUv ta mRNA guBoAla va tpomomnotjoouvv to DNA twv KUTTtApWV
TOU opyaviopou, ota onoia Oa etoayxBei to mRNA;

Oxt, n mbavotnta civar ancipoeldxiotn. To mRNA civon éva Slaitepa
gvailodnto pakpouoplo, n emPBiwon tov oto evéokuTTAPLKO TePLBAaAAov eival
TOAU SUGKOAN.

Ta epBoAia mMRNA sival efaipetikd acpalAn, To YEVETIKO UALKO Sev elo€p)eTal

OTOV TTUpHVa Kot dev uNAPXEL MOOVOTNTA EVOWUATWONG OTO YEVETLKO UALKO TOU

KUTTAPOU-0TOXOU.

Ta mRNA gpBoAia nopaockevalovtol 6TO EPYOCTNPLO, UITopoUV va avantuybouv
YPAYOPQ, OTOTE MUIMOPOUV GHECA VO OVILHETWNLOOUV TLOOVEG METAAAAEELC TOU

Lov.
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EMBOAIA COVID-19 €vavrtt tou tou SARS-CoV-2

Ta nepapatikd epBoAia tne Pfizer/BioNTech kat tn¢ Moderna Baocilovtal o€
ouvOeTikad poprta mMRNA rouv nepLlExouv €va yovidio tou idtouv tou SARS-CoV-2.
Kot ta dUo epBoAia €xouv deifel oxedOV 95% amoTeEAECHATIKOTNTAL.

To yovidio divel TI¢ KATAOKEVAOTIKEC 08NYLEC yLa T oUvOeon TG Aeyopevng akidag, pog
eMLPAVELOKNAG TIPWTELIVNC TOU LOU TTOU TOU ETUTPETMEL VO ELOEPXETAL OTA OavOpwrmva
kUttapa. To cuvOeTikd popto mMRNA amoppoddrtal and ta avlpwniva KOTTOPA KoL TO
avaykalel va mapayouvv avtiypada tng npwrteivng-akidag. To avooonolntikd cuotnua

ovoAappavel tote Spacn onwcg cupBaivel pe omotodnmote aAAAo euPOALo.

10 MRNA cupoiio 10 MRNA 1oL 100 08nyei ot Mapaywyn
mRNA yia v cyxoeral oTo po MG NKAS MPWTAVNG
pe anmoréltopua 10 oWpa pag
va napdye avoooloyikn anavinon
(avrioopara) kara rov Kopwvoiod

npwreivn akida
TOL KOPWVoioL \()

(\s =)
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EMBOAIA mRNA €vavtt tov SARS-CoV-2

MotLa elval Ta CUCTATLKA TOU EUBOALOV;

Evepyo cuotatiko

>

To ayyeAtopdpo RNA (mMRNA). 4 SuaopeTika Atntapa pépra.
Elval 1o privupa oUtwe Wote ta Ixnparilouv pia
kUtrapa pag va napagouv ﬁ NPOOoTAteVTIKY) KaPoula yopw
avuowpata Kawva ané to mRNA kat BonBouv
gvepyonoujoouv 1o otnv €000 tou ota kuttapa.

avooornolntkéd pag ovotnua.

Alata

D oo

4 SraopeTika drara. ' Zakyapoln.
. e .
Ta d\ata xpnotponotovvrat ' Zug ealpetika kpUEg
w¢ puBPLOTIKO £TOL WOTE va Beppokpaocieg anobrkeuong
taiptalet pe 1o pH tou tou gppoAiov, n {axapn
owpardg pag. xpnotuonoteital oav
KPUOTIPOOTATEUTIKO.,
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To mRNA mou kwdikomnolei tnv akida (spike) Tov LoU eival evOuAakwpévo

o€ éva GLAKO PO To KUTTAPO AULOLKO MePIBANpA mou éxel avamtuxBei
XPNOLLOTIOLWVTOG TEXVOYVWGLOL aTtd T XPoN TWV VOVOoWHATLSLwV.

l

SpIKe mENA lipid
protein nanoparticle Cell Antibodies

s, ©

. Ta aviiowpata Spouv eEOUSETEPWTIKA,
— SnAadn mpoodévovtal otnv akida Tou

auBevtikoU U o0e emavopoAuvon Kot
gumodilouv tnv €icodo tou OV oOTa
KUTTOPOL TOU OpYOVIOUOU.

SARS-CoV-2

Avtiowpata
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TPOMNOz APAzHz TQN EMBOAIQN MEzQ EZOYAETEPQTIKQN ANTIZQMATQN

. EZOYAETEPQTIKA avtiowpata DAFOKYTTAPO
\\ npocdévovtal oTov 16

pun mpocdeon otov Lo

OATOKYTTAPQZzH

* oXtL Aoipwén
KYTTAPO ZENIZTH:
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Neploocotepa
EMBOAIA COVID-19

unto aéloAdynon

GENETIC-CODE VACCINES

Pfizer/BioNTech, Moderna

RNA

Single Helix

DNA

Double Helix

Anpokpitelo Naveniotipio OPAKNG
TuRpna Moplakng BroAoyiog & Mevetikng

\

VIRAL VECTOR VACCINES

Astrazeneca/Oxford, J&J, Cansino, Gamaleya

VIRAL —=—3

Vector

SUBUNIT VACCINES

Novavax

PROTEINS ——

Viral Fragments

WEAKENED/INACTIVE VACCINES

Sinopharm, Sinovac

¢——\WEAKENED

Virus
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Vaccine processing and immune response
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Subunit vaccine

Shin MD et al. Nat Nanotechnol 2020
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As tracked by the London School of Hygiene and Tropical Medicine

Virus vaccines Viral-vector vaccines Nucleic-acid vaccines Protein-based vaccines

4 8 Pa
* '4 P V"
Inject the target virus Use a different virus Inject mRNA from the Inject protein subunits
directly, after it has genetically engineered  target virus into cells, or empty shells of target
been made safe to produce target virus  to create target proteins  virus directly into the
proteins body
In use in at least one market as of April 14
Includes early, emergency and limited use in at least one market
Beijing Institute/Sinopharm Uni of Oxford/AstraZeneca Pfizer/BioNTech Vector Institute
Wuhan Institute/Sinopharm CanSino/Beijing Institute Moderna Anhui Zhifei/CAS
Bharat Biotech/ICMR Gamaleya
Sinovac Johnson & Johnson
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‘Etol onw¢ e€elicoetal n mavdnuio COVID-19, xwpic epBoAlo o Kivéuvoc
HOAUVONG Ao ToV LO €ival TOAU HEYAAOG yia OAOUC MO,

TL mioteVOVHE OTL eival KaAutepa; Mote eival o Kivduvoc HLKPOTEPOG;

SARS-CoV-2 mRNA Vaccine
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Kavévag epfoAlaocpndc evaviia otnv novdénpio COVID-
19 6ev Oa &ekwvoUoe onueEpPA €AV OL gpyooctnpLakoi
EMLOTAMOVEC Kal EPELVNTEC, Baollopevol otic e€eAi€eLC
tn¢ Moplakic Bloloyiac kat levetikng odev eixav
UAOTMOLAOEL Ta)UTOTO TO KOVOTOMO Kot eAmidodopo
MRNA epBoAo evavtia otov SARS-CoV-2.

Sars-CoV-2

Ta aodaln
KoL IOTEAECHLATIKA EPPOALAL
elval anapaitnta yla tov
€Aeyyo tng mavdnpuiog
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Ta epBoAia cwlovv {weg, mpootatsvouv 6Aouc!
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Euxapiotw!



