‘EAeyyoc ¢
EKOPOONC YOVIOIMV



* A0POPETIKA E1OT] KLTTAPWOV TAPAYOVV
OLOPOPETIKA GUVOAOL TTPOTEIVOV

o ECOTEPIKA oNUOTO UTOPEL VO
TPOTTOTO|GOLV TNV EKPPOCT] YOVIOI®V
G’ EVOL KOTTOPO

e H éxppoaon tov yovioiov umopet va
pvOuUloTEL 6€ TOALA GTAOLN



Coding segment Termination signal
NG

r \ R
G —O—-®—®- AAUAAA AAA--AA
N Y e R I \ gt N\ "
5’ Cap Leader Trailer Poly(A) tz

Start codon Stop codon



POOLioN YOVIOL0KN G EKQPACTC

AYPHNAS |

| , KYTTAPOAIAAYMA EAEYXOC TG
' OpaoTT|PLO-
| HETAQOAOTIKOG ™mrac me
MPWTOYEVES | EAEYXOS MPWTEIVNG
RNA | | 3 —_ 4 , -
DNA HETGYPAPO — . mANA 2 mRNA o S
: > M npwIEivn
HETAYPAPIKOG EAEYOL TNQ ’ i
EAEYXOQ ensfepyaciag PTMIeS TaERS
Tou RNA |

}I | - nupnviks nepiAnua



‘EAeyy0oc TnC EK@paong
YOVIOL®V

MeTaypa@IKOC EAEYXOC

MeTa - HETAYPAPIKOC EAEYXOC
MEeTa@PAOTIKOC EAEYXOC

MeTa - HETAPPATTIKOC EAEYXOC



Metaypa@ikn puouon

« DNA
— YToKivNn ¢
« -20, -50

— PuOioetikég alinAovyiec
— Evioyvtnc

* Metaypa@ikol Topdyovtec (TPMTEIVEC)
(Kataoctoheic 1 Evepyomomtec)



Attachment sites for DNA-binding proteins
are located immediately upstream of a gene

DNA-binding proteins
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The clustered genes in E. coli that code for enzymes that
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Regulation of the tryptophan operon of Escherichia coli —
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e XTOVLC EVKOPLOTIKOVS OPYUVIGUOVG,
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Activators

DNA~'--~~~ e~

FIGURE 19.9 * A model for
enhancer action Bending of
the DNA enables enhancers
to influence a

promoter hundredsor even
thousands

of nucleotidesaway
Transcription fac- tors called
activatorsbind to the enhancer
ONA sequencesand then to
proteins of the transcription
initiation complex. In the
process, they facilitate the
correct positioning of the
complex on the promoter and

the initiation of RNA synthesis.

Enhancers

Activator proteins bind to
enhancer sequences in the
DNA.

DNA bending brings the
bound activators closer to
the promoter. Other
transcription factors and
RNA polymerase are
nearby.

Protein-binding domains
on the activators attach to
certain transcription
factors and help them
form an active
transcription initiation
comple on the promoter.
X

box

Transcription
factors

RNA
polymerase

TRANSCRIPTION

INITJATION RNA synthesis



H évapén e petarypa@ng olapEPEL GTOLE ELKAPLMOTIKOVS UTTO

TOVC TTPOKAPLOTIKOVS OPYOVIGHOVC

1.1 vs. 3 RNA TToAupEPAOEC

2. RNA 1ToAupuepaon dpa autOvoua VS. UE METAYPAPIKOUC
TTAPAYOVTEC TTPOKEINEVOU VA APXITEl N JETAYPAPN

* 3. O1 pUBUIOTIKEC TTPWTEIVEC TWV EUKAPUWTIKWY UTTOPOUV VO
ETTNPEACOUV TNV £vAPCN TNG METAYPAPNS AKOUN KAl ATTO JEYAAN
QATTOOTACN ATTO TOV UTTOKIVNTN

* 4. H évapfn TG METAYPAPNC OTOUC EUKAPUWTIKOUGC
TTEPITTAEKETAI ATTO TN ouokKeuaaoia Tou DNA o€ VOUKAEOOWUATIO
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[ToALol evepYOTOMTEC TNC LETAYPAPTIS TPOGEAKVOVY OKETVAAGES TV IGTOVMOV.
KotaotoAeic TpoceKADOVY OITOKETVAAGES TMV IGTOVAOV

gene agivator protein

TATA

<

histone acetylase

HAT
( ’ chromatin remodeling

complex

P

remodeled nucleosomes

specific pattern of
histone acetylation l

S

general transcription factors
and BRNA polymerase
holoenzyme

TRANSCRIPTION ACTIVATION



* MgpPIKOl KATOOTOAEIC TNG LETAYPOAPTIS OTOVG
EVKOPLOTIKOVS OPOVV GE LELOVOUEVA

yoviola

e AALOL EVOPYNOTPOVOLV TO GYNLOTIGUO
LEYAAMV TUNUATOV GUUTVKVOUEVTC
YPOUATIVING
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H Ekppaon dIapopwV YyoVvidiwV UTTOPEI VO OUVTOVIOTEI
Q17O MIA KOl JOVN PUBMIOTIKA TTPWTEIVN

unodoyeag . vhuxo;gggtrc]mbnq

y)\uxoxoprmoenﬁwv
anouaia
YAUKOKOPTIKOEISOUSG
0pUOVNG
. 2 sy
A ==

S T w—— A

yovido 1 yovidio 1

[———P

yovisio 2

- s

yovidio 3 yovido 3

Ekppaon yovidlwy og XaunAd eninedo gkppaarn youdiwy oe uynio eninedo



2VUVOLOGUOC PLOLIGTIKOV TPOTEIVOV UTOPETL
VoL OONYNGEL GE TOAAN €101 KLTTAPWV

Alopopomoinecn

2ta0epA TPOTLTTO. EKPPOAGTS YOVIOL®V
umopovv va petaPipalovron oe Buyatpikd
KOTTOP
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Movaoikog petaypapikoc puOulotig umopet va
TUPOOOTNGEL TO GYNUATIGULO EVOC OAOKAT POV 0PYAVOD

OMAda KUTTAPWY OHada KUTTAQWY
ano Ta onoia ane Ta oneia
QVaMTUOOETaL O QvanTuooeTal
oeBaAueg Tou £va nodi Tou

EVITAIKOU EVTOOU EVITAIKOU EVTOUOU

(PUTIOAOYIKT] HUYQ

(HE kdKK(VD Xpwua Ta XUTTARA 1o
EKPpAlouy TO yovidio ay)

MPOVULEN TG
Drosophila

EVRALIKN
Drosophila

" opBaluoy
Mavew oTo Tod:

Hict pUya aTry onoia 1o yowidio ey
ekPPAZETL TEXVITA oTa Npddpoua
KUTTQpPQ Tou nodioy



Emtyevetikol unyovicouot

e 1. Tpomomoinomn ypouotivng
e 2. MeBuAlimon DNA
o 3. [Tapeumoddion RNA (RNAI)



1.TpoTtrotroinon ICTOVWV
the histone code

Table 1| Chromatin modifications

4
AKgTUAI wo-n Mark* Transcriptionally relevant sitest Transcriptional

DNA methylation

MeBuAiwon

Methylated cytosine CpGislands Repression

(meC)

DwoPopPUANIWON Histonerrus
Acetylated lysine H3(9,14,18,56), H4 (5,8,13,16), Activation

O s s (Kac) H2A,H2B

U IJ -ITI KO U ITlva-r]PhDSphDr}-' ated serine/ H3(3,10,28), H2A H2B Activation
threonine (5/Tph)
Methylated arginine H3(17 23),H4(3) Activation
(Rme)
Methylated lysine H3(4,36,79) Activation
(Kme) H3(9,27),H4 (20) Repression
Ubiguitylated lysine H2B (1235/120%) Activation
(Kub) H2A (1191) Repression
Sumoylated lysine H2B(6/7), H2A (126) Repression
Nature e

lsomerized proline H3(30-38) Activation/

2007,447407'12 (Pisom) reoression
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2.MeBuAiwon DNA
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Ta CpG owvovkAeoTiown givat
TOATVOPOLLOL

5 CpG3
3 GpC 5



PoAor pebviimonc tov DNA

« Meimon e Hetoypoeng

o Amevepyomoinon X YPOUOCOLUOTOC
o ECeoucevpévn Ekppoon YovVioimy o€
GUYKEKPLUEVOVC 1GTOVG



Transcription factors
RMNA polymerase

Transcription r © Acetylation

MeTaypo@ka £vEPYT] YPORATIVY
teivel va sivol YIIEPakeTvoMopévy
Kot YIIOpeOvmompévn

Methyl-CpG ) Histone deacetylase
binding proteins o

Transcription © Deacetylation

| ™ Transcription factors

Chromatin compaction
Transcriptional silencing



MeTo-petory papukeEg poOuiceLg

« Evailaxtikn ovppogpny RNA (alternative
splicing)



Alterantive RNA splicing
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MeTo-petory papukeEg poOuiceLg

» 'EAeyy0G ™G HETAPPOONS
— IIpmteivec mov mpocsoévouy RNA
— MIRNA



2vvovacuoi RNA
TPOGOEVOUEVOV TTPWOTEIVOV

Regulon 1

RBP1
Colours represent @ q] AAAA

RNA RBP1
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RBP1
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CDS 3°-UTR @ HEL = AAAA

Pool of mRNAs encoding
for different proteins of
distinct metabolic pathways

Multiple linked mRNAs
have a shared RNA motif

Specnﬁc

dl AAAA

0@@

AAAA

Regulon 2

RBP interacts with a
transcript cluster forming a
post-transcriptional regulon

AAAA —

$393
A/

Developmental
regulation

Coexpression of clustered
mRNAs is controlled by
RNA-RBP interaction



IHapeumooion
(mapepuporn) RNA

 Mikpa popia RNA:unkoc¢ 21-28 NT

* AVTHIKOG pnxaviouog: 1o RNA ytropei va pubuicel tnv
EKPPOACN KATTOIOU YOVIDIOU, ETTIAEKTIKA.

« 21OV AvOpwTTo MIRNAS puBuilouv TNV £K@PACN TOU
1/3 TwV yovIdiwV TToU KWOIKOTTOIOUV TTPWTEIVEC



[Ipoopouo popio miRNA — opipuo miRNA (22NT)
opiwo miRNA + npwteivec=RNA-Induced
silencing complex (RISC)

RISC+Zevo MRNA-6TOY0¢ LE KOWVEG UE aTO
aAAnAovyiec — o) KotaoTpEPeTal To mMRNA oo
vovkAegdon tov RISC 1 B) mapeumooileton n
LETAPPOOT TOV

To RISC enavaypnoipomnoleiton



Natural mechanism of RNA interference

Double stranded RNA e g T 5 Otherantiviral
(eg, viral genome) b L) Lol responses
\ ’ (eg, interferon
l Dicer production)
Small interfering (i) T | |, ,
RNA fragments 4 09 838 an = r-r"
) Sv i N i Sy e
e
siRNA bound to RISC >3 I A
R oot b hesl s

T TR s T Complementary mRNA

—L N (e, transcribed
\ from viral gene)
1 Single strand of siRNA
RISC degrades mRNA 1111 cpeaon

with complementary —
sequence to SiRNA



* H emAektiKn mopeumOoion Umopel vo
YPNoILonoin el TpokeWEVOL va
KOTOGTEILOVUE TNV EKOPUGT] KATOLOV
YOVIOL0V.

e EPUTEVTIKT] GTPATNYIKT GTNV
OVTILETMOTION VOGT|LLATOV TOV
yopokTnpiCovtal omo
YOVIOI®V



MIRNAS

Imperfect complementarity

¢ Ribosome

Translational repression

wi:t complementarity
3[ - 5[

mRNA degradation




To MIRNAS arodiotdccovy To
MRNA

H

[TopepmooiCovv tn petdppoon
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