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Ewkdva 4.1 Xnueia tTwv VOUKAEOTLS LWV

Ewove 4.1 Xnpeio tov vouvkieotwiov To
LLOVOLLEPY] VOLKAEOTIOW, TTOL TO KOBEVA amoTeleiTan
and pio Bdom, £va cOKyopo Kol pio QOGEOPIKY
opada, etvar ta SoUKA LAIKE TV moAvpepov DNA
kot RNA. O Bdoeglg avikovv ce 0600 OUAOES: TIG
TLPUIOTVEG KO TIG TTOVPIVEG.

Nucleic acids are specialized for storage,
transmission, and use of genetic
information.

DNA = deoxyribonucleic acid

RNA = ribonucleic acid

Nucleotides are the monomers that make
up nucleic acids.

Nucleotides consist of a pentose sugar, a
phosphate group, and a nitrogen
containing base.

Nucleoside: Only a pentose sugar and a
nitrogenous base.
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Ewkdva 4.1 Xnueia tTwv VOUKAEOTLS LWV

» RNA contains the sugar ribose.
» DNA contains deoxyribose.

Five-carbon sugars (pentoses)

5CHQOH 5 CH., OH
" / \[ . / \|
H H H

\| / A \n I',L
C—C CIJ—QCI)
OH oH [&
Ribose Deoxyribose
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Ewkova 4.2 $0vdeon peta Twv VOUKAEOTISlwvV

To unéAoino noAvpePEC

5’ 4kpo

| O oxnuanopée
Seopou perady twv
voukAgoTtidiwv
yiverai navra pe
ouvdeon tou 5°
-PWOPOPIKOU AKpou
Tou VEou voukAeoTidiou
oto 3"-OH akpo tou

| VOUKAgikoU o&éoc.

3'akpo

To unélono moAupepég
// o \\ H apiBunon twv
[ ' -\ avBpaxwv g p1Polng
‘\'0 i O gival n Baon yia v
‘\\ avayvwpion twv 5°
nupudivng o Kat 3’ Gkpwv Twv
5’ CH, aluoibwv tou DNA kat
Tou RNA.
Baon
nupyudivng
Avtidpaon
CUHMUKVWONG

Baon
noupivng

copyright @ 2023 EKAOSEIZ MAMAZHSH

Ewkova 4.2 Xovoeon petald tov
voukAeoTdimv H avimtuén evdg
voukAgikoy o&og (RNA og avtni )
QOTOYPOPIn) OO T0. LLOVOUEPT] TOV
yiveton pe koatevbovon amd 10 5’
(pcPopuo)
(vOpo&vhkd) dkpo. Enueimote OTL
T0 VOUKAEOTIOW 7oV TpooTtifeton

xpo mpog 10 I’

dgv givon amd Vv apyn HOVOQ®O-
QOPIKO  0AAG TPLP®OSPOPIKO. Ot
AemTopéPEIEC TG JAOIKAGIOG QTG
Bo cvnmbovv oto Kepdiowo 13.



Nivakag 4.1 Awakpivovtag to RNA amno to DNA

Mivakag 4.1 Ailakpivovtag to RNA amo to DNA

NoUuKAEIKO Ovopa Ahu-
ofl Yakyapo Baosig voukheooibiou oibec
RMNA Pipodn Adevivn Adevoaivn Mia

Kutoaivn Kutibivn
louvavivn louvavoaoivn
Oupakikn  Oupidivn

DNA Asofupl-  Adevivn Agofuadevooivn Avo
Boln

Kutooivnp  Asofukutibivn
louvavivn Agofuyovavoaivn

Qupivn AgofuBupdivn
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» RNA: Single-stranded, but base pairing can occur between
different regions of the molecule which results in 3-D structure.
» Complementary base pairing can also take place between RNA

and DNA.
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Ewova 4.3 RNA

(A) MovékAwvo RNA (B) Zevydpwpa cupMAnpWHATIKWY BACEWV O

NEPIOXEC EVOG popiov RNA
Ewova 4.3 RNA (A) To RNA ceivau

5 0]
NP0 y ¢ ovvOmE LOVOKA®MVO.
i \/NH (B) Otav évo  povokkovo  RNA
H,C 50 0 avadumAveToL, — oynuotiCovrot deopol
. ZX’)PGTKZVW' 5"‘":;’"“ VOPOYOVOL HETAED TOV GUUTANPOUOTIKOV
P DWoPOPIKA opdda TuApaTa 6Tav VOUKAEOo- 7 7 .

- " 3 _J 610 vou RNA Zeuyo- Bacewv 01, omoiot ’pmoponv \fa TO
\ / p ‘ i PUVOLV HETAED TOUC. otafepomomcoovy  Ge  éva  TPLOOIACTOTO
NH H avadinhwon tou ypay- | 49 omuo HE  TOADTAOKO  EMUPOVELNKA

HIKOU popiou @EpVEL ,

Kovta petadl toug Baocsig XOPOKTINPIOTIKC.

E: Tt 6o couPei edv Oeppaviel éva podpro
RNA; Ouunbeite v emidpaocn g
DeprOTNTOC GTOVG OEGLOVE VOPOYOVOV.

HAKPIVWV TUNUATWV.

Avtiypagn

5% 0 Meta i Metagppac
n 310 RNA, o1 Baoeic givat ouvdede- \ f
- péveg oe pioln. O1 Baoelg oto _ ‘ 1Y ! N
\ / RNA givai o1 moupiveg adevivn (A) H ninpogopia mou givar kwbiko- H minpogopia oto RNA mepdsl
5°akpo - Kat youavivn (G) kat ot mupipidiveg noinuévn otnv aAnhouyia voukheo- oTo nohunentiio, ahha noté To
kutoaoivn (C) kat oupakiAn (V). Tidikwy Pdoswy oto DNA nepvasl og avTiBero (anéd To mohunenTiSio
Hia ahinhouyia Bacswv oto RNA. oTa voukhgikd oféa).
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» DNA: Two strands form a double helix.
» All DNA molecules have the same structure.
» Genetic information is carried in the sequence of base pairs.

» DNA can reproduce itself (replication).

copyright @ 2023 EKAOSEIS MAMAZHsH 8



Ewova 4.4 DNA

onueio eotiaoncg: Baocikn €ikova

(A) Mia ypappikr aneikévion dikAwvouv DNA (B) H 8imAr} éAika tou DNA

5'akpo
AcofupiBoln Baon nupudivng Baon noupivng
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He o OHN ¥
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—~ \\ EOHOC LOpOYOVOU 3'éKpo
L P ]
- 210 DNA, o1 Baoeig gival ouvdedepéveg otn SeofupiBédn kat
) undapyxet n Baon Bupivn (T) avri yia tnv oupakiin. Asopoi udpoydvou
5'akpo HETAED TWV MOUPIVIV KAl TWV MUPIISIVAV CUYKPaTouv TiC 500

aAuoideg Tou DNA petadi Toud.

Ewova 4.4 DNA (A) To DNA amoteleiton
ocownBwg amd Ovo ohvcideg Tov  Eivar
avVTUTOPAAANAES HETAED TOVG KO
GLYKPOTOOVTOL LE OEGUOVGS VOPOYOGVOL LETOED
TMV TOVPIVAV KoL TV Tupydvav tous. (B) Ot
Vo oeideg Tov DNA cuoreipdvovtol oe pio
OeC1OGTPOPN SUTAY| EAIKOL.

E: To myv avoiypagn 1 ™ petaypagr to
DNA npénet va «Egtohyred o vor ekteBovv
ot Béoets. Tt decpol mpénet va 6oLy Yo Vo,
yiver oo,

copyright @ 2023 EKAOZEIX MANAZHZH



Thymine T A Adenine

H,C Hydrogen bond

Polar bonds H

Cytosine C::::G Guanine

copyright @ 2023 EKAOZEIZ NANAZHZH 10



Ewkdova 4.5 Avtiypadn kat Metaypadn tou DNA

(A) Avtiypaen Ewkova 4.5 Avtiypagn kor Metaypaen tov DNA To DNA
DNA W ocuovnbwc avtiypdeetar 6to  oOvohd  tov  (A)  aAAd

LETAYPAPETOL uovo pepwkos (B). Metaypapa RNA
Kata m Siapkeia g mopdyovior omd yovidlr To  omoiol  K®OIKOTOoUV Yol
°V'“Y9°‘{’"1C' °X"“°T_i' _ OVLYKEKPIUEVEG TpmTEives. H petaypaen d1dpopov yovidimv
Covral 500 navopod- ovufoivel oe  SLOQPOPETIKES YPOVIKEG OTIYMEC,  KOU OE
n;nc.loavl;mimpa o SPOPETIKE KOTTOPO HEGH OTO CAOUN OGOV APOPE TOVG
i el TOAVKDTTOPOVS OPYAVIGHOVE.

ona QGOVGOGOGVGOON

) » The complete set of DNA in an organism is

RN NN N NN called its genome.

» Replication involves the entire DNA molecule.

(B) Metaypaep » Sequences of DNA that are transcribed into
SN NN VNN RNA are called genes.
1 l Other roles for nucleotides:
» ATP—energy transfer in biochemical reactions
RNA yia RNA yia
npwreivnm npwreivnw » GTP—energy source in protein synthesis

» cAMP—essential to the action of hormones
and transmission of information in the

E: Tuv vopilete 611 xobopilel 10 av éEva nervous system
GUYKEKPIUEVO  KOTTOPO  PETOYPAQEL  pio
aliniovyioc DNA ce RNA;

Ot aMn)ouyieg Tou DNA petaypagovtal o RNA. |
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Ewkdva 4.6 Antoppintovtag tnv Autopatn MEveon tng Zwng

YNOGEIHP O pikpoopyaviopoi mpoépyxovrat anéd
AANOUG HIKPOOPYAVIOHOUE Kal Sev UMOPOUV va TTPOEA-
Bouv and avtéparn yéveon.

MEGOAOZ
Karaokevaloups Soxeia pe Bpentikd
uhixé Ta onoia SaBérouv Mad oe
) oxfiua kOxvou kat Séyovral aépa,
Maprupac al\d anoxAeiouv v gicodo

cwpandiwv oxévne nov

HETQQPEPOUV HIKPOOPYAVIGHOUC. Neapapatikd

Npayparonoisital Bpacuée
8 wote va BavarwBoliv 6)ot ot
‘ HIXKpOOPYaviopoi 010 BpenTikd
VAKO.

[ Inaloups tov paxpl Aapd
l E) evoc Soxeiov, exBérovtag £t
‘ TO MEPIEYOUEVO OE IKPO-
xom OPYAVIOHOUX TNG OKOVIK. l

Y

H oxovn
xaraxaBeral oro
onpEio KapYnC.

Ewkovo 4.6 Amoppinmtovrog TV
Avtopatn I'eveon g Zog

Hpototvan Epyocia: O Ilaoctép
£0moe pio. OpAMo OYETIKO HE TNV
épguva Tov oto Sorbonne Scientific

Soiree otic 7 Ampihiov 1864. H
oputMa avtn €xel petappootel  oTo
Ayylia: rc.usf.

edu/~levineat/pasteur.pdf.

AMOTEAEEMATA  Mikpdpia avanticgovTal pova O
Soyeia mou ekTiBevtal og pukpoopyaviopolc. Aev UTTapyEL
«QUTOATN YEVEOT» {wrg OTO anooTelpwévo doyeio.

MixpdRia avanTicoouTal
oTo ekTiBEpEve oF pikpdfia
s Boygle.

p,

[ hev umdpyer pkpofiaxn
avanmeln oTo =amooTEL
| pwpévos (uwpic (wri) Sogeio. |

IYMMEPAZMAP O lwvtavoi opyaviopoi mpoépyo-
VL and npolndpyovteg {wvtavoug opyaviopous.

Experiments by Louis
Pasteur showed that
microorganisms can arise
only from other
microorganisms.

But these experiments
did not prove that
spontaneous generation
had never occurred.

How did life first
originate?

There are two main
theories.

copyright @ 2023 EKAOZEIZ NAMAZHzH 12



Oa Mnopouoav ta BioAoyikd Mapia va Exouv ZXxnHatiotel and Xnuikd ZUoTatika ou Yrinpxowv

otnv MNpwiun Atpoodatpa tng ng;

1. Chemical evolution: conditions on primitive Earth led to formation of

simple molecules, which led to formation of life forms.

» Miller and Urey (1950s) experimented with reconstructing those
primitive conditions.

» The Miller and Urey experiments sparked decades of research.

» Volcanoes may have added CO,, N,, H,S, and SO, to the atmosphere.

» Adding these gases to the experimental atmosphere results in

formation of more small organic molecules.

copyright @ 2023 EKAOZEIX NMANAZH2H 13



Ewkdva 4.7 Oa Mniopovoav ta BioAoyikd Mapia vo Exouv ZXxnHatiotel and XnUikd ZUoTOTLKA TTOU

Ynnpxav otnv Mpwiun Atpoocdatpa tng Mng;

Ewova 4.7 @a Maopovoav ta Broroywka Mopra va 'Exovv Xynupatietel and Xnpuikd Xvoetatikd wov Ympyov otnv Hpowun
Atpocparpo g I'ng; Me v Katavonon 1oV aTHosEApIKOv cuvOnKav Tov vpyoyv otnyv tpowun I'n, ot epevvntéc Katao-
KeHOOoOV 0 TEPAUATIKT d1ATaEN Yo Vo 00DV KOTé TOGO 01 GLuVONKES ekeElveg Ba LTOPOVGAY Vo 001 YICOVY GTOV GYNUOTIGUO

0PYAVIK®V HLOopimV

YIHOOEZHP Ot opyavikég ynUKES EVOGELS LTOPOLV VO, GYNUOTIGTOVV KATM 0md
oLVONKEG TOPOLOLEG UE EKELVEG TTOV VANPYOV GTNV ATULOGPALPO TG TPpMIUNG ['MG.

ME®OAOX

Oeppaivoupse éva dia-
) \vua amav xnpikov
OTOIXEiWV WOTE va
TapayAayouE pa
«aTHOOQAIPA» UE HE-
Bavio appwvia, udpo-
| yovo kat udparpoug

Oépuavon

«ATHOCQAIPIKO»
Siapépiopa

«QKEQVIO»
Sapéplopa

HAEKTPIKEG EKKEVIOELG
npocopotalouv oTig

— aoTtpamég kalt mapéxouv

| tnv amaitobpevn evépysia
yla ) ouvBeon véwv
EVWOEWV.

‘Evag uUMmuKvWwTAG
. KPUWVEL TO «aTpoo@al-
pIka» agépla pE éva gidog
— «PBpoxnc» mou MEPIEXEL
véeg evwoel. Ot eviosig
CUYKEVTPWVOVTAl O
. évav «wKeavo.

a ZUYKEVTPWVOULE Kal
——,  avaAUoupE To uypo.

copyright @ 2023 EKAOZEIX MANAZHZH

Mpwtotuneg Epyaoieg: Miller, S. L. 1953. A
production of amino acids under possible
primitive earth conditions. Science 117: 528—
519.

Miller, S. L. and H. C. Urey. 1959. Organic
compound synthesis on the primitive earth.
Science 130: 245-251.

AMNOTEAEZMATA

O1 avtidpAoEIC 0TO CUUITUKVWHEVO UYPO
oXNHATIoav TEMKA OpyavikEG XNHIKEG
EVWOELG, oupmnepidapfovopévwv apvogéwv.

YYMIIEPAXMA » Toa ynukd Oopuxd
otoyyeion g Cong pmopodv vo dnpovp-
ynBovv oe p mhavy aTtuoOGEUPE TNG
mpimg Imge.
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Ewkova 4.8 O Metewpitng Méptoioov

Ewova 4.8 O Meteopitng Méptoicov
Tunuoto €vOg UETEMPITN TOL EMECE OGNV
Avotpadic 1o 1969 tomoBetOnkav o€
OOKIHOOTIKOVG COAVEG UE vePO. Atldgpopa
uopa mov Ppickoviay 6T0 TETPOUL —OTWMG
apvoEén,  VOUKAEOTOWKES  Pdoelg Ko
odicyopo— OO KaY 6T0 VEPO.

2. Life came from outside Earth

» Some meteorites contain
molecules such as purines,
pyrimidines, and amino acids,
suggesting that living organisms
might have reached Earth within
a meteorite.

» Some scientists question whether
organisms could survive in a

meteorite.

copyright @ 2023 EKAOZEIZ MAMAZHZH 15



MniopoUpe va Bpoupe evdeielg {wng otov Apn;

HYPOTHESISP» Martian soil can be tested by a probe
on Mars to show chemical changes consistent with life.

METHOD

Hypothesis: Martian soil can be
tested by a probe on Mars to show
chemical changes consistent with life.

Method: Soils scooped up by Mars

JPL-Caltech/University

Courtesy of NASA/
of Arizona

Viking landers are exposed to
nutrients labeled with radioisotopes.
After 4 days, check for radioactive

gases, such as CO,, that might be

Courtesy of NASA 3

given off by live organisms during
Broth of

radioactive
nutrients —_|[_

Radioactivity
detector

metabolism.
RESULTS

Radioactive gas detected (counts per minute)
after 4 Martian days

Control (no soil)  Martian sample T Martian sample 2
500 9,500 12,000

Martian soil CONCLUSIONP Martian soil shows chemical

changes consistent with life.

copyright @ 2023 EKAOZEIZ MAMAZHIH 16



Ewkova 4.9 H YndBeon tov «Kdopou tou RNA»

Ewkova 4.9 H Yn60eon tov «Koopov tov RNA» Xoueova pe oot
™V anoym, o€ évav kocpo yopic DNA, novo tov to RNA arotedovoe 1o
oxeANGypaLILO YL TV TPOTEIVOGUVOEST] Kol TOV KOTOAVTN YW TOV
avtodmAoctacpd tov. Tehikd, ta popie  DNA mov amobniedovv
mAnpogopiec umopei va tpoAbay amd to RNA.

» The next step for the chemical evolution
theory is a plausible explanation of how
polymers formed.

» Several model systems are used to simulate
possible conditions including powdered clays,
hydrothermal vents, and hot pools.

» RNA may have been the first catalyst. The 3-D
shape and other properties of some RNA
molecules (ribozymes) are similar to enzymes.

» RNA could have acted as a catalyst for its own
replication and for synthesis of proteins. DNA
could eventually have evolved from RNA.

copyright @ 2023 EKAOZEIX NAMAZHZH

P ) ha
AN eeg B PN, Baoec kan puw-
® 4 ¢ \ - OQPOPIXKEC OpGdEC OUV-
;'__I\ Séovrat yia va oxnuarti-
e

= o /&,\ oouv RNA.

:%_’// / ) Kanoia popia RNA éxouv
ff“—/%

v kavémra Sindaocia-

) opo0.

Ta poépia RNA apyi-
{ouv va guidyvouv
KATaATIKEC NMPWTEIVEC

) O xaralutkéc npuwreiveg
auvavouv v anoteleopa-

3
94 S nxkétnNTa rov Snhackacuov
- ‘% — 4 fre, Tou RNA xat ¢ npwreivo-
S oUvBgonc. BonBouv eniong
5 ortov oxnuatiopd Sikhwvou
f

¢ RNA 10 onoio otn ouvéxsa
DNA RNA RNA Npwreivn efelioogtan o€ SikMuvo DNA.
5 B To DNA yiverai 1o xipio
uoPIo anoBrixeuong ninpo-
—‘5 C— @opiwv. To DNA ypnowonouel
’ 10 RNA y1a va 9uiae npw-
S TEIVEC, Ot OMOIEC e TN O£1PG
'// Toug BonBolv oty avrypa-
DNA RNA Npwreivn @ xat pevaypapd Tou DNA.



Ewkova 4.9 H YndBeon tov «Kdopou tou RNA» S N T ~ B PB62n, Baoeic xan gu-
0°° " \. - OQPOPIKEC OPGOEC OUV-
. \ S¢ovral yia va oxnuari
Ewova 4.9 H Yrn60eon tov «Koopov tov RNA» Xopeova pe ovt 7 / oo FNA.
M

v dmoym, o€ évav koo yopig DNA, novo tov 1o RNA amotehovoe to

OYEOWYPOLLLO. YO TNV TPOTEIVOCLVOEST, KOl TOV KATOADTN Yo TOV / /
avtodmhactacpd tov. Tehwkd, to pope  DNA mov amoOnkedovv %/ / B Kénowa popia RNA éxouv
mAnpopopiec umopel vo tpoAbav amd 1o RNA. mv iavémra Smhacia-

Several lines of evidence support the “RNA

world h.ypOFhESIS: | ‘7% 0000‘\/‘ B T popia RNA apy

» Peptide linkages are catalyzed by ribozymes - tow va gridxvouv
‘7 J KATOATIKES NPWTEIVEC

today. L QQJ.

» In retroviruses, an enzyme called reverse

transcriptase catalyzes the synthesis of DNA B0 karahuTcés npureive
auvavouv v anoteleopa-
from RNA nxkOTNTa TOU SINAACIACHOU
. — Tou RNA xat ¢ npwreivo-
» Short, naturally occurring RNA molecules > ouveonc. BonBodv enionc

] . . . otov oxnuatnopd Sikhwvou
catalyze polymerization of nucleotides in RNA 10 ool 0T ouvéxeia
experimental settings.

RNA Npwreivn egelioograr o€ SikMwvo DNA.
» A artificial ribozyme has been developed that Y rer——
can catalyze assembly of short RNAs into a HopIo anobrixeuong nknpo-

10 RNA y1a va 9niaéet npw-

TEIVEC, Ot ONOlEC pE TN oE1pd

Tou¢ BonBouv otnv avtiypa-
DNA RNA Npwreivn @1 xa1 peraypagr) Tov DNA.

@opiwv. To DNA yxpnowonouel
longer molecule that is an exact copy of itself.

copyright @ 2023 EKAOZEIX NAMAZHZH



Ewkdva 4.10 NMpwTtokuttopa

(A) YoBeTIKOG OXNHATIOUOC EVOC TPWTOKUTTAPOU

Ta Mnapa oféa diabérouv
o = NOMKEC KEQAAEC KAl 1N

NOMKEC OUPEC

C—— MNoAn

= KEQAAN Mn moi
Ainap6 oupa
o&v

2710 vEPO, Ta puoépla oxnua-
tifouv pia Simootnfada

£101 WOTE Ol MOAIKECG KEPQ-

Aé¢ va gival kovta oto vepd
Kal Ot pn MOAIKEC OUPEC OTO
eowtepikd ¢ Smhootifadac.

Ewrepikn) emeaveia
TOU TTPWTOKUTTAPOU

Amootifada

RNA

Eowtepikd
MPWTOKUTTApou

Ewkova 4.10 TIpotoxkvttapa (A) Ze pia cepd
nepopdtov, 0 TCak XO6TaK Kot 01 GUVEPYATES TOV
avEUEEQV popLo Mrtop®dv 0EE®V 6to vepd. Ta popla
oYNUATIcHY SEUPIKESG OOUEG TOV ovopdlovtol
TPOTOKVTTOPA, LLE TO VEPO VO TTEPIKAEIETON OO
dumhootidoa Amapmv oféwv. (B) Eva poviého
TP®TOKLTTAPOV. 'Eva pépog g «peppdvney £xet auroxomet
TPOKEWEVOD VOL ATTOKAAVPOEL TO EGMTEPIKO TOV
TPOTOKLTTAPOL Kot 1 dopr| dSuthootiPaoag e pepPpdvng.
OpenTiKG GLOTATIKA KOl VOUKAEOTIOW TEPVOLV HECH TNG
CUEUPPAVIO» KL EIGEPYOVTOL GTO TPOTOKVTTAPO, OTTOV
avttypdeovy éva 110m vrdpyov karovmt RNA. To véa
avtiypaea 1ov RNA mapapévouy evidg tov mpmtokuttdpov.

Protocells may be a reasonable model

for the evolution of cells:

e They are organized systems of parts with
substances interacting, in some cases
catalytically.

e They have an interior that is distinct from
the exterior environment.

e They can self-replicate.

copyright @ 2023 EKAOZEIX MANAZH>H 19



Ewkova 4.11 Ta MNpwta Kottapa;

Ewova 4.11 Ta Hpota Kdtrapa; Avto
10 amoAibouo amd ™ Avtik] Avotpoiio
etvan 3,5 doekatoppvpiov etov. H popen
TOL €ival mapOpoOw pHE TA  ONUEPLVA
VNUOT®ON  KuavoBokTnpio, (évBem
QemToypopia).

copyright @ 2023 EKAOSEIZ MAMAZH:H 20



Ewkova 4.12 H NpoéAevon t™ng Zwng

IXNUATIONOG StaBepry  MpoProtikry  MMpo-RNA RNA Mpwra
meIng atuéo@aipa Xnueia KOOHOG KOOHOG KUTTapa

MNpokappio

4,5 4,2 4,2-4,0 4 3,8 3,5

Aloekaroppupla £1n

Ewova 4.12 H MIpoérhevon g ZoNg AVt 1 VTEPATAOVGTEVUEVT] YPOVIKT] OVOTOPAGTACT
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