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Tpormot puBuLong g evapéng tnG petaypadng
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Tpormot puBuLong g evapéng tnG petaypadng
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Tpormot puBuLong g evapéng tnG petaypadng

Transcriptional
activator

wﬁﬁ

INA polymerase Il

s 02020202 4
Transcriptional :
activator
Direction of
y transcription
Promoter
region

From https://biolympiads.com/wp-content/uploads/2018/09/Sect9RegulationEukaryotes.pdf
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Tpormot puBuLong g evapéng tnG petaypadng

PuBLOTIK aMnAouxia
(evioxuTnig)

Metaypadlkog
PuBuLotic
(evepyomowntic)

YoviSio

Epdmon 8-3

Op1opgveg puBLICTIKES ripe-
teiveg (Sev avapépovral oto
OLYKEKPINEVO  KePdhaio)
npoobgvovtal oto DNA kai
Kdvouv tn SinAd €hika va
kKapBei vné ofeia yovia.
O1 npwteiveg avtég ennpedzouvv Tnv é-
vap€n g petaypa@nig Xxapic va €pxo-
viai o enagn pe v RNA noAvpepdon,
TOUG YEVIKOUS peraypa@ikols napdyo-
vieg 1 dAAeg puBpIoTIKES npreiveg.
Mnopeite va eppunvetoete nog Ba Aei-
ToLpyoloav ol NPMIEIVES AVTES MOTE va
ennpedzouwv t peraypaen; Anodwaore
OXNPATIKG T EpUnveia oag.




Tpormot puBuLong g evapéng tnG petaypadng
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H opyavwaon Tou yovidlwpatog pumopet va puBuilet aAAnAeridpaocelc petou

UTTOKLVNTWV YOVLOLWV KOl EVIOXUTWV

XPpWHOOWHULKNA TomoAoyLka
TepLOXn OXETL{OMEVEC TIEPLOXEC

OnALEC XpwpaTivng

Enhancer

Mpwteiveg OUVOETIPES TIOU
Xp/muéowua oxnuati{ouv xpwHOOWWIKOUS BpOXOUS

Evioyutég lovido B lovidlo I



MetaypadLkoc evepyomoLlntne pUmopel va aAAael tn Sopn TNS XpWHATIVNC
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MetaypadLkoc evepyomoLlntne pUmopel va aAAael tn Sopn TNS XpWHATIVNC
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AKETUALWON LOTOVWV

MeTaopd akeTUAIKNC opadac oe apivoiko
kataAoimo Auaivnc n Apyivivne Kai dnpiovpyia €-
N-akétuAo-Auaivng R e-N-akéTuAo-apyivivng
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Mpwteivec petadopac aketuAopnadwyv o€ Lotoveg (histone acetyl transferases, HATs)

Oikoyéveila GNAT (GCNS5, PCAF) Ae1Toupyikég

neploxég (domains)
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O pOAOC TNC AKETUALWONC TWV LOTOVWV

AkeTuAiwon IoTovwv evepyomoiel Tnv EKYpaon yovidiwv, HE TOUC
akoAouBoug Tpomoug:

1. AkeTtuAiwon Iotovwyv amo TiIc HATs emipépel aAhayn Tou @opTiou
autwy, XaAdpwon Twv aAAnAcmidpacswy peTall Twy «oupwv» TWV
Totovwyv kai «avoiypa» Tng dopung Tng Xpwuarivng H «avoixtn»
Xpwparivn eival eukoAoTepa mpooPaociyn o mAPAYOVTES TNE HETAYPAYNAS
kai RNA moAupepaon

2. O1 HATs npoodevovtal oTic akeTUAlwpéveg 1oToveg pEow Tou
Bromodomain kai mpoogeAkUouv HETAYPAWIKOUC TTAPAYOVTEC OF EVIOXUTEC
A UTOKIVNTEC YoVISiwv

3. MeTaypayikoi mapayovreg kai Chromatin remodeling enzymes
ouvdéovTal ameuBeiag oTIC akeTUAlwpEveg ToToveg, HEOw Twv BIKWV
Tou¢ Bromodomains Kal emayouv petTaypa@n yovidiwv n mepaiTépw
XaAdpwon TnE XpwudaTivng avtioToixda



ALOLDOPETLKEC TPOTIOTIOLNCELC TWV LOTOVWYV £XOUV OLAPOPETLKO armoteAeopa puOULONC

Mechanisms linked to transcriptional activation
Acetylation [HATs)
Lysine methylation (H3K4, H3KG, H3KTD)
Lysine de-methylation (H3K9, HIK27, HAK20)
Maono-ubiquination

De-acetylation (HDACs)

Lysine methylation (H3K9, HIKZ7, HAKZ0)
Lysine de-methylation (H3K4, HIKE, HIKT9)
De-ubiquination {DUBs)

Mechanisms linked to transcriptional repression



MeBuAiwon Twv LoTovVwV

+ Tpomomoinon apivoikwyv kataAoinwv Aucivne n
Apyivivne pe mpooOnkn evog, dU0 N TPIWV HEBUAIKWY
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MeBuAiwon Twv LoTovVwV

MeBuAiwoeic Iotovwy aAAalouv TIC dAANAETIdPACEIC TOU
VOUKAEOOWHATOC HE TPWTEIVEC oI omoieC mpoodévovTal oe IoToveg

MeBuAiwoeic IoTtovwy oxetifovral He evepyomoinon R KATtaoToAn
TNC HETAYPAWNC, avaAoyad HE To apivoiko KaTaAoimo

O1 Histone Methyltransferases (HMTs) pyeBuAiwvouv apivo€ika
KataAoima IoTovwy

O1 Histone Demethylases (HDMs) amopeOuAiwvouv apivogika
KaraAoima IoTovwy



MeBuAiwaon vs amopeBuliwon TwV LOTOVWVY
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MeBuAiwon H3-K4 kat H3-K9
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H peBuAiwaon tnc H3-K9 oxetiletal ue TO OXNUOTLOMO TNE ETEPOXPWHATIVNC

MeBuA-tpavodepdon LOTOVWV
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Noapadeiypata v UwV TPOTONoinonc
TWV LOTOVWV
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MetaypadLkoc evepyomoLlntne pUmopel va aAAael tn Sopn TNS XpWHATIVNC

PUBMLOTIKN aAAnAouxia MeTaypadikoc
(evioxuTNg) PUBLLOTAC
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Tpomoc SpAcnNC CUUTTAOKWY avadLApHOpPwWaonc TS XPWHOTLVNG

Ymokwntng

Histone Ejection Histone Eviction

Chromatin-remodeling
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From https://biolympiads.com/wp-content/uploads/2018/09/Sect9RegulationEukaryotes.pdf
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OLKOYEVELEC CUMMAOKWV avadlopopdwaonc TNS Xpwpativng

ATPase domain

SWI/SNF family m ( BROMO
Involv nding Recoénlﬂon ofacetylated lysine

of actin and actin residue in histone tail

related proteins
ISWI family K D
CHROMO 12 helical structure responsible
dms for nucleosome interaction

CHD family , n n

Mediates chromatin interactionby

binding to methylated Lysine residue
in histone tail

INO80 family =m DEXX | === HELICc

Involvedin binding
of actin and actin

related proteins \\ /

Figure 1. Diagrammatic representation of chromatin remodeler family highlighting the conserved domain with each family member.
The DEX and HELICc domains are conserved throughout the family. However, HAND, SANT and SLIDE domains are specific to ISWI fam-
ily, whereas BROMO domain distinguishes the SWI/SNF family. The presence of CHROMO domains is characteristic of CHD family.



NapaAayec Lotovwy (histone variants)
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macroH2A
H2A.B
H2A.J
H2A.X
H2A.Z.1/2

TSH2B

H3.1-H3.8
H3.X

H3.Y
CENP-A

. H3

Telomere Aq—-.. '

maintanance |- '
\

Global | | —
distribution | |

| l H

| \ -

| :

ERV U

repression

Gene —/[ '
activation

| | !

| 1

| | )

\ |

1 |

Pericentromierc | |
chromatin | ! [
formation —_—

Centromere —
establishment

Global | e
distribution | | : < 4

Global | | !
distribution | l

Heterochromatin | -—J_‘—[( _?_,>

compaction

Gene activation

-
Global | :

distribution |

Clobal
distribution

rDNA
transcription

N-terminal tail Histone-fold domain
" ] ol
31 87 B8 59 90 96

P AATG S H3Y.1

N-terminal tail Histone-fold domain C-terminal tail
4 1 »\rinSL patch ' " |
. a1 ai a3 Acdicpatch
(o) - D GRS -+
i ES6.E61,E64 D90, E91,E92

YRR s Sowr (w—" Jow p— |
G"ED 1 HIAX

Deposition

Deposition
4 " o, PHAz
E59. 64, E67 G92.D93, E94,
£95,D97,508
g ( PO Drzas
,r»)[t B Hzar [Tests specific
G |
— 1 o ( ST [
N-terminal tail Histone-fold domain C-terminal tail
. ‘ @l ol al !
) [~ D Hes
E105,E113
( B‘: B(__ [LD H2BE — Odnur-ms‘mg neurons of mice
| C HO (D wmw
z [ -Testis specific

O - S (1

Histone-fold
N-terminal tail domain  C-terminal tail

al w2 al

macroH2A



MeBuAiwon tou DNA

* TTapatnpeital ouvnBweg oe divoukAeoTidia Cpe Ewg 90% Twv
divoukAeoTidiwv CpG cival peBuAiwpéva oe KUTTapa OnAacTikuwy

* YreppeOuAiwon Ttou DNA mapartnpeital oTnv eTepoxpwiarivn
Kal oXeTI(eTAl HE KATAOTOAN TNC YOVISIAKNG EKYPAoNG

* Mn peBuAiwpéva divoukAeoTidia CpG oxnuatifouv opadeg otnv
5" puBuioTikn meploxn evepywv yovidiwv (CG vnoidec - CG
islands)

« 2& KAPKIVIKA KUTTapa cp@aviletal umeppeBuAiwon
(amevepyomoinon) UTOKIVATWY OYKO-KATACOTAATIKWY YovIdiwv



MeBuAiwon tou DNA npokaAel KATAOTOAN TNG YOVIOLAKNG EKPPaoNC

Active Chromatin

Unmethylated DNA
Gene accessible to transcrition factors
Gene Expression
Silenced Chromatin
Methylated DNA
(HoaGs Histone Desacetylases
Q Methylcytosine-binding domain
0 DA methyltransferases
- RNA polymerase
@ Histones Acetylation
. Gene unaccessible to transcrition factors
&  S-methyloptosine Gene Silencing



PUOuLon yovibiwv Baktnpiwv: pUOULON YoVIOLWV pE puBuLOTIKA TIPWTELVN-

To onepovio BlocuvOeong TNG TpUNTodAvnG Epwrnon:
| urtoKkwTTig | T Ba cuveBalve we mpog tn pLBULON TwV EVIUUWY
agempia S uETaypogris BloouvBeonc tng tpuntodAvng o KUTTAPA TTOU
_60 g o eKPpaAlouv Lol LETOANAYHUEVN HOPDI) TOU KOTACTOAEN O
XEPLOTIG

ormnolog:

(1) Ae pmopet va mpoodebei oto DNA

(2) Ae pmopet va ouvdeBel pe tnv Tpuntodavn

(3) Npoodevetatl oto DNA akopn Kal anouvoia tng
TpUNTOdAVNG

QVeVEPYOG KATAoTOAEAG _

‘ RANA roAupepaon

TPUMTTORAVT| L‘ &/ evepYOg kataoToAéag

TLBa ouveBawve otig neputtwoelg (1),(2),(3) av ta kuTTapa

ENEPFOMOIHZH FONIAIQN AAPANOCMOIHZH FONIAIQN s , s s , ,
EKTOC o TN HeTaAAayUEvn popdn, mapryayav KL éva
dUOCLOAOYLKO KATAOTOAEQ o €val 6eVTEPO, PN LETAAAOQYUEVO
Xapunhi YUY yovidLo;

tpuntodpavn tpuntodavn




TL urmopel va ael otpafa pe tTn puBLLoN TGS YovidLaKAC Ekbpaonc;

MetaAAaéerg

1) oto DNA mou ntpoodévovtal oL pUBULOTIKEG TIPWTELVEC (0TOUC EVIOXUTEC)
2) otnv aAAnAouxia mou KwdLKoToLel TN pUOU. pwTEivn

3) oe DNA mou kwdikormolel AAAeC mpwtelveg mou xpetalovtal yio tn dpaon touc (LecoAaBNTEC, TPOTIOTIOLNTES XPWHATIVNG,
opYaVWTEC avadimAiwong xpwpativng) r\

RNA
pol
U*Regulated gene

svwxurnq UTTOKLVNTNG

‘ ‘ RNA

MetaAAAgeLg k pol ‘ |

OTOV EVIOXUTH _B Regulated gene @ protein
EVLOXUTNG UTTOKLVNTAG »,

. /"

mRNA
RNA /-\_/
oy Lkl el
ol
khp Regulated gene PNA

UTTOKLVNTNG eXONs

MetaAAdelg otnv
aAAnAouyia
TIOU TLG KWOLKOTIOLEL —{

EVIOXUTNC UTTOKLVNTAG

-




AmtoppuOuLon tTng yovidlakne ekppaonc odnyel oe

AAANOYVEC OTO TTWC, TTOU, TTOTE KOL TTOGO ULOL pUOULLOTIKN TTPWTEIVN ekdpalsTal:

NMouv & mote?

opada KUTTApWwY  OpaSa KUTTApWY

OpOaAuIkn Sour} oTo TOdL

ané Ta onoia and Ta onoia
avarTyooeTato  aQvamtuooeTal ) . )
opBahuée Tou £va nédi Tou (HE KOKKIVO XpWHa T KUTTAPQ Moy

EVITAIKOU EVTOLOU  EVITAIKOU EVTGHOU Ekppagouv To yovidlo ey)
\ o~

npovipen Mg

EVTIAIKD
Drosophila

7~ opBarol
MAvw gTo ModL

i pia piya omy onoia 1o Yovidio ey
Antennapedia (homeodomain protein) eiandlisi e —
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AmtoppuOuLon tTng yovidlakne ekppaonc odnyel oe

FOVIOLWHATLKEC AVAKOTOTAEELG

AutAaoLoopog — | Avaotpodn . I &
(duplication) (inversion) é‘l_‘ :) B

I Metatormnion I — ' ! —
— (translocation) U

Roukos and Misteli, Nat Cell Biol, 2014

E€ahewdn
(deletion)

—

* TOVISLWHATIKEG avaKatatagelg aAAAlouV TN BE0N TWV PUBULOTIKWY TIEPLOXWV TNG LETAYPOADNC TT.X. EVIOXUTWV
(avaotpodEC, LETATOTILOELC)
* TOVISLWHATIKEC avaKaTATAEELS TiPOoKAAOUV yovidLakn evioxuon f amoolwnnon (Suthaocltaopog, e€aiewdn)



Nopadelypata EKTOTLKNAC 6pAoNC EVIOXUTWV Kol 0 pONOC 0€ 0BEVELEC

normal Burkitt’s
chromosomes lymphoma
t(8;14) 4
8 14 8q- 14q+ Chrg8 c-Myc
il Yy
r 4

@ | Jmye '
| ¥ LEVLOXUTNG
XpWHUOOWHMULKN

HETOTOTILON

IigH c-Myc

c-Myc: Mpwto-oykoyovidlo emdyel kuttapkn dtaipeon, avaotéAAel tn Stadopormoinon Kot TNV amontwon
IgH: kwdikomolel tn Papld aAlvcida Twv avocoodalpvwy Kal urtepekppaletal o B Aepdokuttapa

BaciAng Poukog roukos@upatras.gr



AmtoppUOuLon tNC yovidLakng Ekppaonc odnyel o a.cBEVELEC OTIWC O KOPKLVOC

Metaypadkog mapayovrtag TALL, unepekppaletal oTIC PLOEC TTEPUTTWOELC o€eiag AspdoBAaoctikig Asvyotpiog T
kuttapwv (T cell acute lymphoblastic leukemia (T-ALL): dnuioupyel Eva autoppuBULOTIKO KUKAWMO BETLIKAC
avatpododotnong pe Stadopoug HeTaypadLKOUG TIOPAYOVTEC TPowWBwWVTAC Kal SLaTNPWVTOC EVa TIPOYPALLLA TIOU
TIPOKOAEL oyKoyEveon

MetaAAdagel o S1apopouc PUOKLOTEG TNG XPWHATIVNG EXOUV EUTTAAKEL OTNV AVATTTUEN TTOAAWVY popdwV KOPKIVOU OTwg
ARID1A, BRG], INI1 kATt

XpWHOOWULKEG petatomiosls (chromosome translocations) pe tov puBuLoth tng xpwpativng MLL odnyel og Asuyatpieg
Yuvépopo Cornelia de Lange ano pHeTtaAAAEeL o UTTOHOVAOEC TWV MPWTEWVWYV cohesins Ttou dnuloupyouv BnAeLEg oto
DNA kot p€pvouv o€ erkolvwvia evioxwteg pe DNA (nikpokedalia, vontikn votepnon, Stadopec maboAoyieg (KopSLaKES

avwpaieg, poPARuaTa akong KAT)

MetaAldgelc otov pecoAafntr) (mediator)



MNoBoloyikec Statapaxec Aoyw petaAlatewv otov pecolafntn

Molecular Disposition of Human Mediator Subunits Linked to Pathological Disorders

Mediator
Disease/Disorder Subunit Molecular Disposition References
NEURODEVELOPMENTAL DISORDERS
X-Linked Mental Retardation FG syndrome MED12 missense mutation (R961W) [37]
Syndromes Luyjan syndrome MED12 missense mutation (N1007S) [38]
Infantile Cerebral and Cerebellar Atrophy MED17 missense mutation (L371P) [25]
Autosomal recessive axonal Charcot—Marie—Tooth disease MED25 missense mutation (A335V) [20]. [21]
Congenital Retinal Folds. Microcephaly. and Mental CDK19 haploinsufficiency (pericentric inversion) [59]
Retardation
CARDIOVASCULAR DISORDERS
Transposition of the Great Arteries (TGA) MEDI3L  haploinsufficiency (chromosomal translocation) [64]

MEDI3L  missense mutation (E251G: R1872H: D2023G) [64]

22ql11.2 Deletion Syndrome MED15 deletion [69]. [71]
BEHAVIORAL DISORDERS
Schizophrenia; Psychosis MED12 polymorphism (HOPA2P; HOPA™15bP) [78-80]

Spaeth et al., Semin Cell Dev Biol. 2011



EvioxutonaBelec (Enhanceropathies)-avamtuélakec Suopopdleg
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Lupianez et al., Cell, 2015
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Table S1. Genes Encoding Transcription Factors, Cofactors, Chromatin Regulators, and

Noncoding RNAs Implicated in Human Disease, Related to Figure 1 and Table 1

Disease Gene

Phenotype

Commonly associated defect

Cancer
Transcription Factors
AR

ATF1
CEBPA
CREB1
ESR1

EWSR1
FOXO1
GATA1
GATA3
HNF1A
HNF1B
IKZF1
IRF1
IRF4
KLF&
LMO1
LYL1
MYC
NR4A3
PAX3
PAXS
PAXT
PBX1
PHOX2B
PML
RUNX1

SMAD4
SMAD7
STATSB
TAL1

TP53
WT1
ZBTB16

Coractors
AIP
CBFB
CDK8
CREBBP
CTNNB1
ELL
EP300
MED1
MED12
NCOA4
VHL

Chromatin Regulators
ARID1A
BMI1
EZH2

Susceptibility to prostate cancer
Multiple types

Leukemia, acute myeloidv
Histiocytoma, angiomatoid fibrous
Breast cancer

Ewing sarcoma, neuroepithelioma
Rhabdomyosarcoma, alveolar
Leukemia, megakaryoblastic
Multiple types

Hepatic adenoma, renal cell carcinoma

Renal cell carcinoma

L acute lympt

Multiple types

Multiple myeloma

Gastric cancer, pancreatic cancer

L ia, T-cell acute lympt
Leukemia, T-cell acute lymphoblastoid
Multiple types

Chondrosarcoma, extraskeletal myxoid

Rhabdomyosarcoma 2, alveolar
Lymphoplasmacytoid lymphoma
Rhabdomyosarcoma 2, alveolar
Leukemia, acute pre-B-cell
Neuroblastoma

Leukemia, acute promyelocytic
Leukemia, acute myeloid

Multiple types

Susceptibility to colon cancer
Leukemia, acute promyelocytic
Leukemia, T-cell acute lymphocytic

Multiple types
Wilms tumor; mesothelioma
Leukemia, acute promyelocytic

Pituitary adenoma
Myeloid leukemia

Colon cancer, melanoma
Leukemia, acute myelogenous
Multiple types

Leukemia

Colorectal cancer

Multiple types.

Uterine leiomyomas; prostate
Thyroid carcinoma, papillary
Multiple types

Multiple types
Multiple types
Multiple types

Polynucleotide tract mutation
Fusion protein due to translocation
Loss of function mutations

Fusion protein due to translocation
Loss of function mutations;
amplification

Fusion protein due to translocation
Fusion protein due to translocation
Loss of function mutations

Loss of function mutations

Loss of function mutations

Loss of function mutations

Loss of function mutations

Loss of function mutations
Overexpression

Loss of function mutations
Misexpression due to translocation
Misexpression due to translocation
Overexpression

Fusion protein due to translocation
Fusion protein due to translocation
Loss of function mutations

Fusion protein due to translocation
Fusion protein due to translocation
Loss of function mutations

Fusion protein due to translocation
Loss of function mutations;
misexpression due to translocation
Loss of function mutations

Loss of function mutations

Fusion protein due to translocation
Mutation in upstream region;
misexpression due to translocation
Loss of function mutations

Loss of function mutations

Fusion protein due to translocation

Loss of function mutations

Fusion protein due to translocation
Amplification

Fusion protein due to translocation
Loss of function mutations

Fusion protein due to translocation
Loss of function mutations
Misexpression

Mutations of coding region

Fusion protein due to translocation
Loss of function mutations

Loss of function mutations
Loss of function mutations
Loss of function mutations

MLL
SMARCA4
SMARCB1
suz12

Noncoding RNA
ANRIL
HOTAIR
let-7
miR-15a/16-1
miR-17-92
miR-21
miR-26a

Immunity
Transcription Factors
AIRE

FOXC2
FOXD3
FOXN1

FOXP3

IRFS

RFX5
STATH
STAT3
STAT4
STATSB
TBX21

5
CITA

NFKBIA

Chromatin Regulators
DNMT3B

Noncoding RNA
miR-146a
miR-155

Neurological
Transcription Factors
AR

ASCL1

EGR2
EN2
FOXG1
FOXP2
NKX2-1

XBP1
Cofactors

IKBKAP
TBP

Leukemia

Rhabdoid tumor predisposition syndrome 2
Rhabdoid predisposition syndrome 1
Multiple types

Multiple types
Multiple types
Multiple types
Chronic lymphocytic leukemia
Multiple types
Multiple types
Glioblastoma

e pol inopathy-
ectodermal dystrophy syndrome
Lymphedema-distichiasis syndrome
Susceptibility to autoimmune disease 1
T-cell immunodeficiency, congenital alopecia,
and nail dystrophy
Immunodysregulation, pelyendocrinopathy, and
enteropathy, X-linked
Susceptibility to inflammatory bowel disease 14;
susceptibility to systemic lupus erythematosus 10

Bare lymphocyte syndrome

Susceptibility to infection

Hyper-IgE recurrent infection syndrome
Susceptibility to systemic lupus erythematosus 11
Growth hormone ir ivity with immur ey
Asthma and nasal polyps

Bare lymphocyte syndrome, type Il
complementation group A

Anhidrotic ectodermal dysplasia with T-cell
immunodeficiency

Immunodeficiency-centromeric instability-facial
anomalies syndrome 1

Systemic lupus erythematosus
Multiple sclerosis

Spinal and bulbal muscular atrophy

Congenital cenfral hypoventilation syndrome;

Haddad syndrome

Multiple types of neuropathy

Autism

Rett syndrome

Speech language disorder

Choreoathetosis, hypothyroidism, neonatal

respiratory distress
plibility to major

disorder 7

Dysautonomia, familial
Spinocerebellar ataxia 17, susceptibility to

Fusion protein due to translocation

Loss of function mutations
Loss of function mutations
Loss of function mutations

Misexpression
Overexpression

Loss of expression
Deletions

Amplification; translocation
Overexpression
Amplification

Loss of function mutations

Loss of function mutations
Promoter mutation
Loss of function mutations

Loss of function mutations

Promoter mutation that increases
expression; splice site mutations
that increase variety of isoforms
Loss of function mutations

Loss of function mutations

Loss of function mutations

Point mutations

Loss of function mutations
Promoter mutation that
increases expression

Loss of function mutations

Loss of function mutations

Loss of function mutations

Lower expression
Higher expression

Polynucleotide expansion
Loss of function mutations

Loss of function mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations

Mutation in promoter

Loss of function mutations
Polynucieotide expansion

Chromatin Regulators
DNMT1
MECP2

Noncoding RNA
BACE1-AS
miR-9
miR-30e
miR-107
miR-137

Development
Transcription Factors
ALX1
ALX3
ALX4

AR
ARX

ATOHT7
CRX
DLX3

DLX5
ESR1

ESRRB
FOXC1
FOXE1
FOXE3
FOXL2
FOXP1

GATA3

GLI2
GLI3
GLIS2
GRHL2
HEST
HESX1
HOXA1
HOXA11

HOXA13
HOXA2

HOXD10
HOXD13

HR
HSF4
IRF&

IRX5
LHX3
LHX4
MAF
MEF2C

MITF
MSX1

Parkinson disease

Neuropathy, hereditary sensory, type IE

Multiple disorders, including mental retardation,

Rett syndrome and susceptibility to autism

Alzheimer's
Alzheimer's
Schizophrenia
Alzheimer's
Schizophrenia

Frontonasal dysplasia 3

Frontonasal dysplasia 1

Frontonasal dysplasia 2; parietal foramina 2
Androgen insensitivity

Multiple disorders related to brain formation

Congenital eye defects
Multiple disorders related to eye function
Amelogenesis imperfecta; trichodontoosseous
syndrome

Split-hand/foot malformation

Estrogen resistance

Deafness

Multiple disorders related to eye function
Bamforth-Lazarus syndrome

Muitiple disorders related to eye function

Eyelid development; premature ovarian failure 3
Mental retardation with language impairment and

autistic features

Hypoparathyroidism, sensorineural deafness,
and renal dysplasia

Holoprosencephaly 9

Muitiple disorders, most involving polydactyly
Nephronophthisis 7

Deafness

Spondylocostal dysostosis

Disorders of pituitary gland, septooptic dysplasia
Multiple disorders related to brainstem development

Radioulnar synostosis with amegakaryocytic
thrombocytopenia

Guttmacher syndrome; Hand-foot-uterus syndrome

Microtia, hearing impairment, cleft palate
Foot deformity
Multiple disorders related to limb development

Hair loss

Cataract

Multiple disorders related to

orofacial cleft development

Hamamy syndrome

Combined pituitary hormone deficiency
Combined pituitary hormone deficiency
Cataract

Chromosome 5q14.3 deletion syndrome;
mental retardation, stereotypic movements,
epilepsy, and/or cerebral malformations
Pigmentation, eye and ear defects
Multiple disorders related to

Loss of function mutations
Loss of function mutations

Overexpression
Overexpression
Overexpression
Decreased expression

Mutation in primary transcript

Loss of function mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations;
polynucleotide expansion
Loss of upstream enhancer
Loss of function mutations
Loss of function mutations

Loss of function mutations
Loss of function mutations;
gain of function mutations

Loss of function mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations

Loss of function mutations

Loss of function mutations
Loss of funciion mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations

Loss of function mutations
Loss of function mutations
Loss of function mutations
Polyalanine tract expansion;
loss of function mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations

Loss of function mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations
Loss of function mutations

Loss of function mutations
Loss of function mutations

Lee and Young, Cell, 2013

BaciAng Poukog

roukos@upatras.gr

MSX
MYC
NEU
NKX
NRO

NR2

NR3
NR5

NRL
OTX



>NUEla EAEYXOU TNC EKPPAONC EVKAPUWTLKWV YOVIOLWV

1
Metaypapikog
EAeYX0Qg

-
‘EAeyxog g

MYPHNAZ

KYTTAPO-
AIAAYMA

enekepyaoiag

Tou RNA

3
‘EAeyx0Q
me
MeTapopdg
Kal ™Q
evtomong
Tou RNA

Artodounuévo
mRNA

‘EAeyxog Mg
4 arnodéunong
Tou mMRNA

‘EAeyxoqg
arnodounong
TPWTEIVWV
6

5
MeTappaoTIKOg

ENEYXOG

"‘EAeyx0qG
7 gvepydmnracg
1 npwteivng

A

Avevepydg
npwrteivn

BaciAng Poukog

roukos@upatras.gr




puBLloelc aAAAlouV TO ATIOTEAECHO TNC YOVLOLOKNC EKPPAOoNC

Mrmopei va §pouv LOTOELS LKA Kol va avéAvouv TNV

degradation , . .
’ﬁﬂﬂw\g TOLKLAOTNTA TNG YOVIOLOKNG EKPpacnG

v

- T e EvaAAaKTKA EKTOMA Kol cuppoadn e€wviwv (splicing)
* Anowkodounon mRNA (kaAUTttpa, ToAU-A oupd TNV

\.\% napepnodiouvv)
* PiBodlakonteg: Bpaxeiec aAAnAouyiec RNA mou aAAalouv tn

\
\

translation SLHOPPWOT TOUC OTAV TTPOCSEVOVTAL O KPA LOPLAL TTX
/l uetafolitec kot puBuilovv tn petaypadn N tn LeTadppaon
* [Mpwteiveg kKataoToAeig pmopouv va rapepnodilovy tnv

evapén TnG Hetadpaong LLE TO va TIPOCOEVOVTAL OE ELOLKEC
aAAnAovyxiec otnv 5’ UTR tou mRNA)

e Muwkpa puOpotika RNA eAcyyouv tnv Ekbpoaon XALASwV
yovidiwv

localization
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Tpomolnoelc aAAalouv TNV evepyotnta Kat adBovia pag mpwteivng

B

mRNA

Ribosome
Hydroxylation Phosphorylation
Attaches a hydroxyl Adds a phosphate to
group (-OH) to a side serine, threonine or
chain of a protein tyrosine

Methylation Glycosylation ).
Adds a methyl group, Attaches a sugar, usually
usually at lysine or to an "N" or 0" in an o éﬁ
arginine residues amino acid side chain b
Lipidation 4 Ubiquitination
Attaches a lipid, such = Adds ubiquitin to lysine
as a fatty acid, to a PrOtel n residue of a target
protein chain protein for degradation
Acetylation SUMOylation &
Adds an acetyl group Adds a small protein 13

to an N-terminus of a SUMO (small .
protein or at lysine ubiquitin-like modifier) ©" #Q
residues Disulfide Bond E
Covalently links the "S"

to a target protein
atoms of two different é.} éﬁ‘snsx
cysteine residues -
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