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MPOKAPYQTIKA

*TO YEVETIKO UAIKO TWV TPOKAPUWTIKWY
KUTTApwV €ival éva OIKAWVO KUKAIKO
Hoplo DNA pnkoug mepimou 1 mm.
*AvadIMAWVETAl KAl TAKETAPETAL HE TN
Bonbela KUupiwg MPWIETVWY HE
amoTEAEOPA VA £XEl TEAIKO HAKOC OTO
KUTTapo 1 pm.

‘lepléxel €va avtiypag@o tou
YoVIOLWHATOG, dpa Ta TPOKAPUWTIKA
KUTTapa sivat amAosion.

‘Ta mAacpidla eivat OiKAwvad, KUKAIKA
popta DNA pe Otdpopa peYEODN.
MEPLEXOUV PIKPO TTOCOOTO TNG YEVETIKNG
TAnpowopiag Kat amoteAouv 1o 1 -2% tou
Baktnplakou DNA. ‘Eva Baktnplo pmopei
va TEPLEXEL €va N TEPLOCOTEPA
mAacpidla, Ta omoia avrtlypdgovrtdal
aveEaptnta amd to Kuplo poplo DNA tou
Baktnpiou.

EYKAPYQTIKA

*TO YEVETIKO UAIKO TWV EUKAPUWTIKWY
KUTTAPWY €XEl PEYAAUTEPO MAKOC aAmo
auUTO TWV TTPOKAPUWTIKWY.

samoteAsitTal amd MOAAA YPAPHIKA popLa,
0 aplOPOC Kal To PNKOG TWVY OToiwV £ival
XAPAKTNPLOTIKA Yia Tta Oldgopa £i0n twv
OPYQVICHWV.

*Ta popla tou DNA maketdpovtal pe
TPWTEIVEG Kal oxnpatifouv Tta viola
Xpwpartivng.

‘Mepiéxovtat duo avtiypaga Kal £10l
xapaktnpidovral wg OmAoLdn.
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[MAAZMIAIO
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Origin of Rephication

Bacterial Plasmids

“*The term plasmid was first
introduced by

the American molecular
biologist Joshua Lederberg in

Bacterial DNA Plasmids

“* A plasmid is a short, usually
circular, and double- stranded
segment of DNA that is found in the
cytoplasm separate from the main
bacterial chromosome.

Metall twv yovidiwv Tmou mepLEXovTal ota TAaopidla UTdpxouv autd Tou
nmpocdidouv avOEKTIKOTNTA oTa avTIBIOTIKA, AAAd Kdl autd mou oxetidovtal PE TN
HETAPOPA YEVETIKOU UAIKOU amo €va Baktnplo o dAAo. Ta mAdopidla €xouv tn
OuvatoTNTA va AVTAAAQCOOUV YEVETIKO UAIKO TOOO HETASU TOUC 00O Kal PE TO
KUplo poplo DNA tou Baktnpiou, KabBwc Kal va YETAPEPOVTAL amo £va BaAKTNPLlo o€

AaAAo.
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[TAAZMIAIO microbial

Resistance

Antibiotic-resistant Antibiotic-sensitive
bacterium bacterium Mia excaywyr) oTnv MikpoBiakr Avroxrn
1. T ETRRAy .
A\ A\
) )N
' | T—

Chromosome  Plasmid carrying
resistance genes

H EAAGda gival npwTn

2. @ O j—h@ e ko

o karavaiwon

Conjugation \ OVTIpIKPOBIOKd)V
3. / napayovrwv

£

—_—

" Both bacteria are
\ antibiotic resistant.

N

FIGURE 7.19. Lateral transfer of antibiotic resistance via plasmids, (1) Antibiotic-resistant and
-sensitive bacteria are shown. (2) Bacteria “mate” via conjugation, during which a copy of the
plasmid carrying antibiotic resistance genes is transferred. (3) Both bacteria are now antibiotic
resistant,

RESISTANCE
GENES

7.19, adapted from Collignon P.)., Med., J. Australia 177: 325-329, © 2002 Australasian Medical Publishing Co.

Evolution © 2007 Cold Spring Harbor Laboratory Press



TONIAIAKH EKOPAZH
KAl PYOMIZH

METAMPAGH META®PASH

DNA | === | RNA | ==

(V)

KENTPIKO AOTMA THZ
ANTITPASH  BTOAOFIAZ (F. Crick 1958)

Y& OAa ta emimeda avantuooovtal
HETABOALKEG OladIkaoleg pUBUIONG £TOL WOTE
va olatnpeital otabepn n YEVETIKNA
TAnpo@opia Kat va amo@euyovtat ‘Aadn’, ta
omoia odnyouv o€ PHETAAAAEELC, ATTWAELA
KATIOLIAC TTOMTEIVNC K.d4.
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TONIAIAKH EKOPAZH
KAl PYOMIZH

METAMPAGH META®PATH
ONA | === RNA |—— [T

KENTPIKO AOTFMA THX
ANTIF pAa:H BIOAOIIAX (F. Crick 1958)

% ANTIFPA®H TOY DNA

i N

BINAOOOOPOC
KaBe kAwvog tou DNA ptmropei va Asimoupynoel we eKpayeio n
KaAoUT yia va cuvBEéoer Eva KaIvOUPYIO CUNTIANPWHATIKG KAWVO

/N /\ CEETEE .
é%m %é L s ;_;i‘l;
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TONIAIAKH EKOPAZH

RNA

KAl PYOMIZH

KENTPIKO AOIrMA THX
BIOAOIITAXZ (F. Crick 1958)

% MTpd popio
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SimAomoopds
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METAIPA®H

H petaypaen apxilel e 1o avoiypa kai EeSiTAwpa evog
MIKPOU TuipaTtog TnG SIMTARG EAIkag Tou DNA

O évag amd Toug dUO KAWVOUS Opa we EKUAYEIO yIa TN
o0vBeon Tou RNA pe BAon 1n CUNTIANPWHATIKOTNTA TWV
Baoewv

‘Ero1 n aAuoida Tou RNA £xel Tnv idia aAAnAouyia
VOUKAEOTIOIWY ME TN CUPTTANPWHATIA aAucida Tou

KAWVOU-EKPayEiOU A

RANA



TONIAIAKH EKOPAZH
KAl PYOMIZH

METAMPAGH METADPATH
ona ' A [

) KENTPIKO AOTMA THX
ANTIFTPAGH BIOAOIIAX (F. Crick 1958)

o To mRNA(ayyeAiopépo
J0000000¢ T i RNA )1Tou TTPOKUTITEI

; \EIsrpae mRlA o« Mgupoov armo ,T psTGYQO(pfl,
/ \ i ‘ ot 4 nupave £l 0 TOV
.. TIUPAVa, TIPOOBEVETC

o¢ éva pIfoéowpa,
7N

e yia va EEKIVOEN N
6I06'IK00iG ™mg
HETAQpaong
(TTpwrEIivooUVBEDN),
amd Tnv otroia Ba
TTPOKUWE! TEAIKA N
TTPWTEIVH.

Me Tov TpOTTO QUTO N
EVTOAR yia TV

mapaywyn piag_
TTPWTEIVNG £XEI DOBEI.
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[ONIAIAKH EKOPAZH
[YPES OF REGULATION OF GtNt;f’J KAI PY@MIZH

POSITIVE REGULATION :
@ When the expression of genetic information is guanstatively

d by the p: o wp reg y eb Is Operator
knGwn as postve reguiation. Promoter i
@ Blement modutating positive reguiation is knows as activater o Regulatory !
positive reguiator gene - — e ~
DNA O fecz
NEGATIVE REGUATION: e
@ Whon the expr of genatic It Is diminished by l e . T RNA
the 1 e element is known ma
presence of specific regulatory s as BNA ﬁ BNA ‘ de
negative regulation. -
@ Tho slement or mob disting the negative segulation Is l polymerase
244 10 be repressor.

2 Active
— Protein H repressor

{(a2) Lactose absent, repressor active, operon off

TYNOI TONIAIAKHZ PYOMIZHX |
OETIKH PYOMIZH: Control of Gene Expression in a Eukaryotic Cell

“Otav n €Kppacn tng YEVETIKAG TAnpowopiag

aufavetal kal petagpaletat mAnpwg Translation| | Protein
Evioxuetat amd didgopa pubuloTIKA popla control | (&4
(evepyomointég/Lac operon) \/

APNHTIKH PYOMIZH: [ DNA™ S 1o [ MANA s g MRNA Segprotein e 0
“Otav n €k@paocn tNG YEVETIKNG TAnpowopiag A m \ m

PHELWVETAL Kal peTa@pdalstal PEPIKWE N Kal Tanscriptional | | WNA Nucledr pore
KaBoAou control p'&c:::é?g
*AvactéAAetal amd Sldgopa pubUIOTIKA HOpLla

(kataotoAeic/ Tryptophan operon)

Nuclear envelope
© Infobase Learming



TONIAIAKH EKOPAZH
KAl PYOMIZH

e TONIAIAKH PYOMIZH

Differences in gene regulation EYKAPYQTIKA NMPOKAPYQTIKA
Eukaryotes Prokaryotes
g S - MOAYTNAOKA PYOMIZTIKA AMNAA PYOMIZTIKA MONOITATIA
zhr: mm::-‘:n regul.::‘oq f:-nz-lkkm":lh ST MONOHAT'A
pathways
e e L et s BPAXYTTPOOEIMA KAl MIKPH AIAPKEIA ZQHY, OMOTE
SRS bR i of gene expression i MAKPYTIPOGEXMA AMNOYZIA MAKPYTIPOOEXZMHZX
st ATIOTEAEIMATA PYOMIZHE
sequence  are present sequence is present all over

individually for each gene,

the DNA molecule.

PYOMIZTIKA TONIAIA METAAQOY ENA TONIAIO MIKPOY

MEFEGOYZX (ueydAn METEOOYZ PYOMIZEI OAO TO

"™ JAouxia) FENETIKO YAIKO
AIAZOPEZ ZTH NONIAIAKH
EKZPAZH METAZY TIPOKAPYNQTIKN
KAI EYKAPYQTIKOIN KYTTAPLIN
+ Zvo Ppaxrnpiaxd xitrapo va yovidia exgpalovral METAAAAr EZ

6Aa, avahoya e Ti¢ avayxeg wou cfumnpcrolv Tn
paoikA Acitoupyia wou civar n abfnon xar n
Siaipeon.

+ LT0 CUKAPUWTIKG KUTTAPO £VOC wOAUKUTTAPOU
opyaviopoU cxppalovral pévo txtiva 1o yovidia
nou efaoyalilouv TIg AeiToupyieg wou autd
cmireAci. ( Arapopomoinon) wx To WUIKG KOTTApO
3¢ ouvBirer apooyaipivn.( Exer ra yovida )

<

«Avtikataoton £vOo¢ voukAgotidiou amo aAAo
“EAAEIYN €vOC 1 TOAAWY VOUKAEOTIOIWY
[IpocONKN £VOC N TTEPIOCOTEPWYV
VOUKA£0TIOIWY



TONIAIAKH EKOPAZH
KAl PYOMIZH

AEN EINAI MANTOTE

Eidn peTaAAagewv KAKEZ!!!!
MeTaréE eic % Auavouv tnv YEVETIKN
¢ owparika A o¢ yevwnTikd KUTTapa TOIKIAOHOp®la
Autépareg i and peraAdagoydvous TapdyovTeg * H £§£Al§n Oa nTtav MOAU
MNovidiakég Xpwpoowpikés avwpaAies "EplOplGlJEVI’]
EmpPraPeic, oudérepee, | |
OIWTNAEG, EUVOIKES Ap1OUNTIKES Bopixés
AvTikardoraon Movoowpics | Tprowpieg EMceiyn
EMciyn LAimAaciaopédg 5 3
TTpooBri | | Avaotpoei N 0 IO T/ o
sl | poe 6 T A AG T C G
Merarémion : T ¢ A G C
ol 1
/
* MetaAdageig kai C(’vepd)mveg ¥ \B},s.mfoncr( eEunouridong
AIHOCPAIPIVEC 35
*  MetaAAd€elg kat yovidla ; , ‘
BacikoU petaBoAicpoU Bpaon 3 - §' etwvoukhedong g DNA nohupepaong |
*  ApIOUNTIKEG XPWHOCWHIKEG H kutooivn dev pmopei va {euyapwost jie Ty adevivi kat anokomeTal

avwHaAieg



TONIAIAKH EKOPAZH
KAl PYOMIZH

000|voytxd gpubpa Mn qwoug]\oymd gpubpa
* MetaAdgeig kat avlpwmiveg aipoopaipa e .
’ @uoohoywd £pubpd LuykoMngéva \n“:l'.wo":’
C(lu(’)G(Palplvsg ] Coogaiplo bpenavoxuttapa '(;;‘:lo(;]pq")'wr]
*  MetaAAa&elg kat yovidia | Snpoupyc
Bacikou petaBoAicHoU @ onole
4 ” OVOYKALOW
* Ap1OUNTIKEG XPWHOCWHIKEG ta £puBpd
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TONIAIAKH EKOPAZH
KAl PYOMIZH

METABIBA2ZH NENETIKOY YAIKOY

H opuwlovtia petagopa
yovibiov Baoidetar oe 7|
TPELS YEVETLKOUG

\ g ‘ V ‘I' esistant
pnxaviopoug | g A s
{ \{E:m ; }lON ,p Kvgﬂo/
Q) BQKTr]pLClKr'l /(,esfhnl jﬁg goes ""”W
oudevdn dead gene 5/ I 1o pimmid ‘

bacterium - 7/" ord :
chromoso
- ‘,‘/ ' . Virus

B) netayoyn 9.,,/;,-

Y) HETAOXNNATIONO. / ’

FENETIKH META&)OPA
MeTaexnpatiopog
(transformation)

2uleu€n (conjugation)
* Metaywyn (transduction)

Plasrmd
Donor




TONIAIAKH EKOPAZH
KAl PYOMIZH

FENETIKH METAOOPA E€wtepikd DNA petagépstal 6to
. MeTaoxnuAtiopog 3k UTTapo-umodoxéa. TEXNOAOTIA
(transformation) ANAZYNAYAIMENOY DNA/
« XUleu€n (conjugatio BIOTEXNOAOTIA
« Metaywyn (transduction Adtificial Transformation
m:‘“ 1 3:,0 Oo 2
&LW /\O
H peta@opd yeVETIKOU UALKOU o :
H pETagopd pépouc Tou HETAEU BaKTNPLOKWY KUTTAPWY HE SR - é’
, , , B¢l : : . o,
VEVETIKOU UAIKOU petafy  OMEUBELDS EMAPN Twy KUTTapwy. e el atn.
BAKTNPLAKGY KUTTAPWY Oewpeltal wg oeEOUAAIKN ""“"""“'“"""* - "“’"""

avanapaywyn, agou

£0w Baktnplopaywy. ) ) .
H npPtoeay AVTAAAACOETAL YEVETIKO UALKO

O Atsctymers . ’ Donor Recipient
o XWPIC OpWCG va dnploupyouvtal
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Ot 1ol Tov 19° atwva Bewpouvtav dnANTNPLWOELS

\" oucieg mou amoBaAAovtav amo peplka {wiKa

A YIEN £(0n. X& auto ogeilouv Kat To OVOpd Toug Kabwg
I‘i mpoEpxovtal amo tn AEEN ‘inpt” Tou onpaivel

pixvw!!

To 1892 opwg £vag Pwoog BotavoAdyog mapatnpnoe OTL To €KXUAlOPA dAmo Td
(UAAQ TOU Kamvou Tou e€ixav mpooBAnBel amo tnv acBevela ‘Mwodikn Tou
kKamvou’, diatnpoucayv tn HOAUCHATIKN TOUG LOLOTNTA AKOUN Kal OTav 10 TMEPVOUOCE
HEoa Ao NOPO TTOU XPNOLUOTIOIOUCE YId va amopakpuvel ta Baktnpla!

Me To TéEpaopa TwWY XpPOVwWYV
mapatnpndnke OTL TO €eKXUAIOPHA aUTO
UTTOPOUGE VA TPOKAAECEL EK VEOU
acBeveleg Kal £tol ovopdaotnkav ‘Aindntoi
ol’, ot omoiol pmopoucav va HoAUVOUV Kdl
Baktnpla (Baktnplogpayol). (Catin: poison)

To 1932 pe tnVv avakaiuvyn Ttou - ° A W 7 1x1592 Omiy Ivanosy
NAEKTPOVIKOU HIKPOOKOTIOU b
TapatnpouUvIdl EMITEAOUG Ol
paBdopopol Lo TN¢
(0 (015 FAYZ (U (o :




HPV-virus

To 1950 Eekivasl A N CUOTNUATIKN HEAETN
TwWV Wy, n omola ouvexietal PEXPL Kal
onpepa. H Biloxnpeia, n Moplakn BioAoyia
Kat n AAAnAoUXIon ToU YEVETIKOU UALKOU TwV
LWV €Xouv OWOEL aAVEKTIUNTN TAnpowopia
OTNV HEAETN TWV LWV KAl TWV AcOeVEIWY TTOU
TTPOKAAOUV.



Viruses

Viruses are the smallest of all the microbes. They are said to be so
small that 500 million rhinoviruses (which cause the common cold)
could fit on to the head of a pin. They are unique because they are
only alive and able to multiply inside the cells of other living things.
The cell they multiply in is called the host cell.

A virus is made up of a core of genetic material, either DNA or RNA,
surrounded by a protective coat called a capsid which is made up of
protein. Sometimes the capsid is surrounded by an additional spikey
coat called the envelope. Viruses are capable of latching onto host
cells and getting inside them.

T2 bacteriophage viruses (orange) attacking
an Escherichia coli bacterium. Each phage
consists of a large DNA- containing head and
a tail composed of a tube-like central sheath
with several fibres.

http://microbiologyonline.org/about-microbiology/introducing-microbes/bacteria



Eivat o gIkpOTEPOG YVWOTOG . 0.
mou dpa PoAuvovtag Ta KUTTapa
EVOG opyaviopgou,
EVOWHATWYOVTAGC TO YEVETIKO
TOU UAIKO oTo Yovidiwpa autwy
XPNOLUOTMOLWVTAG Yld TOV
TOAAATAACIACHO TOU, TOUG
UnXxaviopoug avtlypa@ng,
HETAYPAPNC KAl PHETAPPACNC TOU
KUTTApouU-EevioTh, aAAd Kal Tta
. < meploocotepa €viupga mTou
AOHF] TAWV IV xpetaletal ywa tv emBiwon tou.
® Kawisio ‘ o] l’Oi xapaktnpilovtat, KCITCZI

: . e 357 OUVETELd, WG UTOXPEWTIKA
® EALTPO (OpICpEVOl) evOOKUTTAPIKA Tapdolta TwVv

® [eVETIKO LAIKO DNA 1) ' omoiwv TO pEYEBOG Kupaivetal
RNA ' amd 0,025 pm péxpt 0,25 pm.

® 'Eviuua (opiopévol) 10G TNG
IANQPAG

BakTNEIOPAyYoSg




Cell wal (@)

DNA Viruses vs. RNA Viruses

DNA vs. RNA viruses

DNA

Very stable

B-form double helix

dsDNA is rigid

Accurate replication
- largegenomes

Protected by cell

VIRAL DNA IS USUALLY
PACKAGED INTO
PREFORMED CAPSID
SHELLS (PROCAPSIDS)

RNA

Less stable
Mixture of ss and ds form
extensive secondary
structure
sSRNA is flexible;
dsRNA is rigid
Error-prone replication
- small genomes
dsRNA actively
degraded by cell
- RNAMUSTBE
PROTECTEDDURING
REPLICATION AND
ASSEMBLYI

VIRAL RNA USUALLY
CO-ASSEMBLES WITH
CAPSID PROTEIN

Viral genomes

Viral genomes: ssRNA, dsRNA, ssDNA, dsDNA, linear or
ciruclar

Viruses with RNA genomes:

«Almost all plant viruses and some bacterial and animal viruses
oGenomes are rather small (a few thousand nuciectides)
Viruses with DNA genomes (e.g. lambda = 48,502 bp):
«Often a circular genome.

Replicative form of viral genomes

«all ssRNA viruses produce dsRNA molecules

emany lincar DNA molecules become circular

Molecular weight and contour length:

« duplex length per nudiectide = 3.4 A

* Mal. Weight per base par = ~ 660
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Viral genomes

Viral genomes: ssRNA, dsRNA, ssDNA, dsDNA, linear or
clruclar

Viruses with RNA genomes:

«Almost 2 plant viruses and some bacterial and animal viruses
oGenomes are rather small (a few thousand nuclectides)
Viruses with DNA genomes (e.g. lambda = 48,502 bp):
«Often a circular genome.

Replicative form of viral genomes

«all sSRNA viruses produce dsRNA molecules

smany lincar DNA molecules become circular

Molecular weight and contour length:

« duplex length per nudiectide = 3.4 A

o Mal. Weight per base par = ~ 660

Vi A1 I I

Y A0 I
Q=N | MRNA | —— s
(-ILNA

The Baltimore Classification I IV

S

ot \F@f e

Core / \
Cell wall (@)

DNA Viruses vs. RNA Viruses

FENETIKO YAIKO TON IQN

loi pe RNA YEVETIKO UAIKO:

*2XeO00V OAOL Ol 10l TWV PUTWV Kal KAmolol ol Twv
(wwv Kal Twv Bakntpiwy

*TO YEVETIKO UALKO £ival APKETA HIKPOTEPO

loi e DNA YEVETIKO UAIKO:

ZUXVA £vad KUKALIKO Yovidiwpa

Avanmapaywylikn Hop@n Tou (IKoU YOoVISIWHATOG
“OAot ot ssRNA 1ol divouv dsRNA popla

‘[ToAAG ypappika DNA popla petatpEmovial o€
KUKAIKA

ds: double stranded (+) coding
ss: single stranded (-) non-coding
rt: replicative form
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DNA Viruses vs. RNA Viruses

DNA vliruses

\ L4

i Double-stranded 71 ( Single-stranded :;
) # J -
: Enveloped :) (Unenveloped \/l : Unenveloped jx
Hepadnaviruses (C) Adenoviruses (L) Parvoviruses (L)
Herpesviruses (L) Papillomaviruses (C)
A Poxviruses (L) Polyomaviruses (C)

Herpes Viruses DNA group

Adenovirus Morphology « Most important
Q Human Pathogens
—— * Wide Host cell range
« Lif Infection -
o L e Long
- Periodic reactvation
DNA genome

* Immunocompromised

= Large number of
genes,

* Some viruses

o susceptible to
treatment




Protein

RNA viruses

DNA Viruses vs. RNA Viruses

v v v

((+/-) RNA)

v v v v
(_ Unenveloped ) (_  Enveloped ) (_ Enveloped (_ Double capsid )
Caliciviruses Coronaviruses Arenaviruses (S) Reoviruses (S)
Picomaviruses Flaviviruses Bunyaviruses (S)
Togaviruses Filoviruses
Orthomyxoviruses (S)
Paramyxoviruses
B Rhabdoviruses

SARS - Coronavirus

*~ SARS coronavirus Is a
positive and single
stranded RNA virus
belonging 1o a family of
enveloped coronaviruses.
s genome is about
29.7xb, which Is one of the
largest among RNA
viruses. SARS is similar to
other coronaviruses in that
s genome expression
starts with transiation of
two large ORFs 1a and
1b, which are two
polyproteins.

Immature HIV

P~

v

((+) RNA via DNA)

-

Enveloped \/r

Retroviruses

Human Immuneodeiiciency Virus (HIV)

MATUAE my

VA BN THM MG 8
- - e e
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,Bacteriophage

Nucleic acid -~

\
Bactenal host cell

@ Attachment

10 oraSio:
O @ayog ouvlécral
pe rov Eeviomy

20 orad0:
To DNA

TOU ayou
ootpxerol
orov Eewor)

30 orédio:
DNA rou 9dyou

cvowparwveror oro DNA

Tou Leworr

40 orodio:

O npogayoeq
SimAom6leron
poll pc o DNA
Tou Boaxmnpiov

To xUTTOPa MOV Napdyovras
propel va Exouv vicg Whidmreg



VIRUS LIFECYCLE

Stage 1

Once the virus particle
reaches a vulnerable host
cell, it attaches using
surface proteins

Virus particle ‘

Stage 2

[o]
KukAog {wng¢

1. MPOXZPO®HZH: O 16¢ mpooeyyilel To KUTTAPO

2. AIEIZAYXIH: O 160¢ mpookoAdtal oto KUTtapo Kal
amEAEUDEPWVEL YEVETIKO UAIKO péca o€ auto. To kayidlo
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Then the virus' genetic The virus DNA or RNA After the virus has
material (DNA or RNA] ‘takes over’ the host cell replicated, the new virus
goes inside the host cell machinery, making lots of particles break off from

Host cel

copies of itself the host cell and can go

D (m w [][] on infecting more cells
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« Coxsackie B virus

- SARS coronavirus ¢ AOl“(nglg (')]TOU 0] [(’)g Bpl’_GKETC[l

Hepatitis - ’ ’

*Hopaits virus g imir R os Aavbavouca ¢paon yla
types A. B, C, D, E sk r ’ ’
e -HTLV- HEYAAO XPOVIKO dlacthpa

Skin infections - ’ ’

- Vancella zoster virus - Gastroenteritis  © XpOVlEg )\Olp (L)F,Elg

- Human herpesvirus 6 - Adenovirus

- Smallpox - Rotavirus

- Molluscum contagiosum - Norovirus

- Human papillomavirus Sexually transmitted - Astrovirus

- Parvovirus B19 diseases - Coronavirus

- Rubella - Herpes simplex type 2

- Measles - Human papillomavirus Pancreatitis

- Coxsackie A virus - HIV - Coxsackie B virus
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