DNA-proteinove komplexy
Komplexy spojené s transkripci (az 5% genomu)
Komplexy spojené s duplikaci genomu
Komplexy podilejici se na oprave genomu
Chromatinové strukturni komplexy

=0zZ2mM@E

NPIDB

Database of structures of nucleic acid - protein complexes

Search | PDB:

(PDE CPram (SCOP OGO terms () Fuzznuc O BLAST

NPIDB List of complexes O

http://npidb.belozersky.msu.ru/

The resource NPIDB (Mucleic acid — Protein Interaction
DataBase] includes a collection of files in the POB format
containing structural information on DMNA-protein and RMNA-protein
complexes, and a number of online tools for analysis of the
complexes, The tools are; an ariginal program Clul for analysis of
hydrophobic clusters an interfaces, program for detecting potential
hydrogen bonds and water bridges, visualization of structures with
Jrool. Information on SCOP and Pfam domains detected in protein
chains is presented.

Reference: Kirsanoy et al. NPIDB: nucleic acid—protein interaction database.
Mucleic Acid Research, Wolume 41 lssue D1 D517-DE523 (January 2013)

Structures of protein-nucleic acid complexes are extracted
from Protein Diata Bank (PCE) as files in the PDB format.

A5 0of 27.11.2013 there are 4482 structures.

Each individual complex has its own web page, containing
general information, links to other resources (e.g., PDBEsum and
BIPA), a table describing biological units or models, tables
describing Pfam and SCOP domains in protein chains, and the list

of available actions (including Jmol visualization)

2500 struktur v PDB (v roce 2014)




Komplexy spojené s transkripci

DNA-vazebné motivy specifickych transkripénich faktord (enhanceosom)
Obecné TFIl komplexy a proces transkripce

transcription factors

eukaryotic cells

1 Activator proteins bind to pieces of

DNA called enhancers. Their binding

causes the DNA to bend, bringing mnote S——

them near a gene promoter, even dﬁ?a'_ ns

thouoh they may b thousandso S e
base pairs hundreds of bese pars long

koaktivatory/korepresory
(protein-proteinove interkce)

4 Aninsulator canstoptheenhancers
from binding to the promoter,ifa
protein called CTCF (named for
the sequence CCCTC, which ocaurs

in all insulators) binds to it

BT&Eprownmpiexrnakesneas:jer;e
RNA polymerase to attach to
pmmoterandstartuansahng

CTCF
(CCCTCbinding factor) enhancers to bind to promoter.

Enhanceosom

RNA polymerase



Tvarova a nabojova specifita DNA determinuje typy DNA-
vazebnych domén (oproti velké rozmanitosti protein-proteinovych

Guanine Cytosine Adenine Thymine

- proteiny interaguji s cukrfosfatovou
kostrou (fosfat) nebo pres zlabky s
bazemi (vod. vazba, tvar sroubovice)
- Interakce sekvencne nespecificke
(kostra — histony; strukturne specifické
- HMG proteiny) nebo sekvencné
specificke (kostra+zlabky —
kombinace: Bglll (AGATCT) a BamHlI f
(GGATCC) kontaktuji stejné baze a | shape readout"
”étou“ zakriveni okolni DNA ) zakriveni kostry souvisi se sekvenci




B-DNA



@® major
5 groove
B
c
= minor
O groove
A-DNA (GQ) B-DNA (GC) B-DNA (AT) Z-DNA (GQ) + triplex,
kvadruplex ...
e
83
= . negative
S major potential
N roove
o . neutral
.
"E; itive
, posi
Q minor . - polential
@ groove

,shape readout”
zakfiveni kostry - souvisi se sekvenci a prostfedim Rohs et al, Annu Rev Bioch, 2010



Vazba DNA-protein muze indukovat
zmeny

Rohs et al, Annu Rev Bioch, 2010
Kink

1jj4 (... napf. histony) 2kei, Lac represor
(Leu do malého zlabku)

- vazba proteinu muze indukovat zmény ve struktufe DNA

- vazba DNA na protein Casto indukuje zmeny v jeho strukture
- pfipadné u nestrukturovanych proteinu strukturu indukuje (c-
Jun/c-Fos = Sroubovice az po navazani dimeru na DNA)



Vazba proteinu s DNA prostrednictvim
+ fosfaty mohou interagovat s
Arg a Lys —solné SOIMStku
mustky/salt bridges
(pozitivni naboje Arg a Lys
vytvari vazbu s negativnim
nabojem fosfatove skupiny)

 Elektrostaticky naboj/povrch
naznacuje vazebne
schopnosti proteinu

Table 2. The simplified relative charge set defined from CHARMM (10)
used in the calculation of the electrostatic potential of atoms in the DNA-
binding proteins

Atom type (PDB entry) Residue Relative charge
NZ Lys 1.00

NHI Arg 0.50

NH2 Arg 0.50

OE1 Glu —0.50

OE2 Glu —0.50

0Dl Asp -0.50

0D2 Asp —0.50

OXT All residues -1.00

N All residues -0.10

CA All residues 0.10

B All residues 0.55 o A

0 All residues —0.55 Gajiwala & Burley, COiSB, 2000




Major groove Major groove Minor groove Minor groove

sekvenéné-specificky protein kontaktuje baze (,direct”
readout) — skrze velky nebo maly zlabek — velky zlabek je
|épe pFistupny — vodikové vazby (donor vs akceptor elektronu)

L T

L ur H
/€N e H-N G )N ;T N=H === N”A‘% N
N—, = e N ¥
e S o EETERE H-N T '

=



slor groove major groove

" on Jak odlisi
D . protein razné
" CH, péry bazi?
N -HIll )

/C N+ -N G

\if *SNH \%

Minor grooV®

Pozice donor vs
akceptor
+ metyl skupina

minor grooV®

major groove

AAD
/H
MH-N
H

major groove

Metylace Ade
(C6NH,) U bakterii

&, zmenal
M@ KEY:
~N 0 = H-bond acceptor

N
k a = H-bond donor
Q = hydrogen atom
/ Q = methyl group

ADA

N
N —H Il
/

Minor grooVe Minor groov®



Vazba proteinu s DNA
prostrednictvim vodikovych vazeb

H O
| |
« Velky zlabek ma velikost X e
odpovidajici rozmé&ram o- T b
Sroubovice a ma —— c:H2 -
exponovane H-vazebné 0N W
skupiny (c)"i(of:.H__'“}*‘ ' ! E_H
N; H“r; =
Ade zbytky C-6(NH,) a N-7 /N“\(N\H'"N\):\\&? (\(NH ,Lﬁ,\)
mohou tvofit specifické ° = b =
vodikové vazby s Gln a Asn \
Gua mﬁze tVO‘r"lt SpeCifiCké | Thymine = Adenine Cytosine=Guanine

13 W. H. Freeman and Company

vodikove vazby s Arg

Silna vazba, sekvencne specificka - afinita nM — uM
Slaba vazba, strukturne specificka - afinita uM — mM



Protein-DNA specificity

Shape readout

Major groove Minor groove Global shape Local shape
— Hydrogen bond [~ Hydrogenbond —~  Bending — Kink
— Water mediated = Hydrophobic — A-DNA — Minor groove
—  Hydrophobic ~ Pfes aromaticke AMK L. Z.pNA —  Major groove

(base stacking)
+ triplex, kvadruplex ...

- vice jak 70 SCOP superrodin (strukturnich motivu)
- dle sekundarnich struktur — a-Sroubovice (17), B-listy (7),

smisené o/p motivy (48
B y ( ) Rohs et al, Annu Rev Bioch, 2010



Motivy DNA vazebnych domeén
Zipper typ I i

— Leucinovy zip
— Helix-loop-helix

Helix-otaCka-helix
— HTH

— Winged helix

— TALE

Zinkovy prst

— PBPa zinc-finger

— Hormon-receptor

— Loop-sheet-helix
— Gal4

Histon, HMG-box ¢
B-sheet motivy I B-listy

Luscombe et al, Genome Biology, 2000

a-Sroubovice




« Zipper typ (dle zpusobu dimerizace)
— Leucinovy zip (tzv. bZIP = basic)
(transkr. fakt. yGCN4, c-Jun/c-Fos=AP-1)

e 2 a-Sroubovice

« coiled-coil (>30AMK, Leu, C-term)

* bazicka ¢ast
* bazicka Srou

c-Fos

Pkc/Cdc2
| |

58 139
v

(N-termi

bovice vazana do VZ

nus, navazuje na CC)

Frk Erk Rsk2 Erk

ool b

T232 1325 T331 S362 S374

I

O | —

.

381



Interakce bazickych AMK: Arg(232+240)=PO,, Arg(243)=Gua
Konsensus sekvence: TGACTCA
GCN4 — regulace genu pro syntézu AMK

PDB: 1YSA



S  GCN4 NUCPLOT Gt Foscoie % o] # @

@ Top page @ Fruteinl | DMAIRNA ]J @ Metals @ Prot-prot @ Links

o
\”S“i

Jones a spol., NAR, 2003

10
R—N—C—C—FR'
11 2 TG
R—N—C—C—R' Arginine " ?Hz
| | CH3
i H CH; |
Glutamine | CH,
(or asparagine) CH3 |
] 1" A <E
7N H—N—C
(o)
H M | =S SON—H
Hs: o, / H H H H |
H ~N = \ = H
()~( g N—, . "
N—y,, 257 (‘( N & — C @ ............... OD1 Asn235(D)
N \( N N Nig,y 6 73
4 </ N N H~n
0 N / N
Oy —N )‘ N N
\
: — 1 <
Thymine = Adenine Cytosine=Guanine
Figure 28-10 g NH1 Al‘g232(D)
20N FreemamandCompary T - Thr236(D)
Konsensus sekvence: TGACTCA @ C — G"@ LT, NEE Avgtadh)
Thr236(C) OG1 oo (») ' S () S - NH2 Arg240(D)
Key i i
| I
@ Backbone sugar and base-number === Hydrogen bond to DNA
------- Nonbonded contact to DNA (< 3.35A)
® Phosphate group

88 (") Water molecule and number



Chemokines,

T_O_,—._.-Oq.-@w.
Survival Factors Transmitters Growth Factors
.g., IGF1) (e.g.. intedeukins,  (e.g., TGFa, EGF) mxa,wmmn__e

serotonin, etc.)
} | } }
L ...m.....‘_ .r.,_.u |0 ntegrins
7 +F odca2* |

Akt Raf
\ ' PKC Adenylate !
5 cyclase MEK
Cytokines S T..»\._ JAKS MEKK MAPK MKK

(e.g., EPC) :

i i =1
BURLIUR R

oo o e
— Frk Erk Rsk2 Erk
T |
— I
? —.—.-ﬂ g 58 139 T232 T325 T331 S362 S374
a actors
(e.g. FasL, Tnf)

1 381

Efferl & Wagner, NRC, 2003

Wikipedie



CRE:

MARE I:

MARE II:

ARE:

c homo/hetero
e-JUN c-JUN (TRE > CRE)
JUNB (TRE > CRE)
JUND (TRE > CRE)
FOSB (TRE > CRE)
FRAT (TRE > CRE)
FRA2 (TRE > CRE)
ATFa (TRE = CRE)
ATF2 (CRE > TRE)
ATF3 (CRE > TRE)
ATF4 (CRE)
B-ATF (TRE > CRE)
c-MAF (MARE 11l
MAFA (MARE I/1l
NRL (TRE-related)
MAFF/G/K (MARE I/11)
NRF1 (ARE)
NRF2 (ARE)
NFIL-6  (TRE)
- heterodimery
TGACTCA =FOSH c- JUN (TRE > CRE)
ACTGAGT JUNB (TRE > CRE)
N JUND  (TRE > CRE)
TGACGTCA A:Fa (No DiT".Ci!Ig]
ACTGCAGT ATF2 (CRE > TRE)
-— ATF4 (CRE)
S —— e c-MAF (MARE /1)
T'jf?ggf?%g;;‘ MAFA (MARE /1]
i MAFB (MARE /1
— NRL (TRE-related)
TGCTGACGTCAGCA MAFF/G/K (MARE I/1I)
ACGACTGCAGTCGT NRF2 (ARE)
T — NFIL6 (TRE)

a/gTGACnnnGC
t /cACTGnnnCG
(e.g. FasL, Inn)

Growth Factors Extracellular
s, (e.g., TGFa, EGF) Matrix

} l

lnte‘lgr—?ns
RIK _ cgcaz
GrDZiSOS Fyn/She
» Ras 2/ FAK Dishevelled «—
T v Src v
Raf GSK-3p
' }
MK APC

/ ™ .
MEKK  MAPK MKK B-catenin

. E2F
= Gene Regulation l
——*CyclE —p27
CDK2\
p21

| e '

ARF

Kombinace — rlzna specifita/afinita

Efferl & Wagner, NRC, 2003

Wikipedie



Motivy DNA vazebnych domeén

« Zipper typ (dle zpusobu dimerizace)

— Helix-loop-helix (c-Myc/Max, MyoD)

. CC a ba2|cke castl JSOU oddeleny smyckou



Motivy DNA vazebnych domeén
« Zipper typ

— Leucinovy zip
— Helix-loop-helix

%

Helix-otacka-helix
— HTH

— Winged helix

— TALE

« Zinkovy prst

— PBPa zinc-finger

— Hormon-receptor
— Loop-sheet-helix
— Gal4

(p)

a-Sroubovice

16. Ets domain (1bc8)



Helix-turn-helix motiv (HTH)

* Obsahuje ~ 20 AMK ve dvou
Sroubovicich vzajemnée kolmych

» a-helix pro vazbu na DNA
(,recognition”) - B-obratka —
druha sroubovice

» Sekvencne-specificka vazba
prostrednictvim ,recognition”
Sroubovice a velkého zlabku

» nejcastejsi motiv u prokaryot -
homodimery vazou palindrom.
sekvence

» HTH motiv se obvykle vyskytuje
ve svazku 3-6 sroubovic
(stabilizovanych hydrofobnim
jadrem)

» motiv muze byt bud soucasti
hlavniho proteinu (Cro) nebo z
néj muze pouze vybihat (Lacl)

S—

Luscombe et al, Genome Biology, 2000
3. Lacl repressor (1wet)



Liljas a spol.

Helix-turn-helix motivy (spojené listy nebo sroubovicemi) —
odstup HTH (34A) odpovida jedné otacce B-DNA

Sekvencéné se ruzné HTH pfrilis nepodobaji
1. variabilita v rozpoznavanych sekvencich DNA
2. variabilita v pozici ,recognition” Sroubovice ve velkem
zlabku (paralelné k rovine bazi nebo delsi Sroubovice jsou

paralelné k cukr-fosfatové kostre)



,2Winged“ helix (okridlena sroubovice)

- ,winged” HTH obsahuje ,recognition” Sroubovici (H3) a B-listy,
které poskytuji dalsSi kontakty s DNA (smiseny o/ typ)

wing

| H2 —

2 S1 --f..".i--‘ N :_E|
ull . T
.-“"""‘L—-"-

i
"
"
-
Hi1 e

o

L Gajiwala & Burley, COiSB, 2000 16. Ets domain (1bc8)

et Luscombe et al, Genome Biology, 2000

Méné &asto kfidlo ve VZ a cukr-fosfatova kostra se Sroubovici (hnRFX1)



Interakce bazi se Sroubovici (H3) a kridla s cukr-fosfatovou kostrou

Méné &asto kfidlo ve VZ a cukr-fosfatova kostra se Sroubovici (hnRFX1)

804l -ddd



start of transcription

TATA box

- ,winged“ HTH v mnoha specifickych
transkripCnich faktorech, ale takeé v ,general” |
TFIl faktorech (strukturni uloha)

TFlFa | ) 157 305 00 LT o [ 1 Dimiriathon Domsn
- O D | gl

¢ - Cyoin Fold b

] 184
ket ' - m <> Eviended Winged i (C)
TFIFR g5 144 B e N
i A
(Thg2) _- 10 22N

A34.5 e — 3

(Tta1)

Az | ' -

=)
UTP, ATP
TFIE] 42 5
PG e

(Tta2) '”“
aa e
# &l
34 115;:'“2 an

TAF1 (TFIID) Vanini & Cramer, Mol Cell, 2012 TRANSCRIPTION

Ad




|\
Histon H1/H5 interaguje s DNA vybihajici z
nukleosomu (kompaktnéjsi struktura) — WHD
doména muze vytvaret vice kontaktu (H3
Sroubovice-MZ, wing-cukrfosfatova kostra,

protein-protein int.)

PDB: 5NLO




Transcription activator-like effectors (TALE)
Patogenni bakterie injikuji do rostlinnych bunék
ovliviuji transkripci rostlinnych promotoru

2y
PthXo1

. o v TALEN technologie Mak et al, Science, 2012
23 repetic obtaci DNA ve VZ



Interaguje otaCka/turn spise nez sroubovice PDB: 3VeT



Type lll Repeat Activation
Secretion Signal Region NLS Domain

ATCTCCCCCTACTGTACACCAC

‘i NS_] I] I:]

34567891011121314151617181920212223235 1373
127 — . 1149

— e —

'L:I'PAQWAIASHDGG KQALETVQRLLPV LCQAH-G'

® 10 » 2 fs 0 A

Tandemoveé repetice (34) -
AMK v pozicich 12 a 13 o M\%M
urCuji specifitu (repeat-
variable diresidue) —
hlavni:

HD, NG, NI, NN, s1147

NS, HG, N* K ¢ g, el
- k{ \ | ..,...w 53::.-

Repeat 6 }re}-! "\Cl\ Raput 1 G

(A 1 » Y
st — 4 &R”‘:;O . Qn‘p:?ﬂ\r'&:}a
[y V¥ L1 “
K. $
Interaguje otadka/turn GNP

spiSe nez Sroubovice Mak et al, Science, 2012



Motivy DNA vazebnych domeén
« Zipper typ !

— Leucinovy zip
— Helix-loop-helix

 Helix-otacka-helix

inc finger

- Zinc fi
¥ His motif
‘Cys

% s
— HTH gl
— Winged helix o-Sroubovice _ -
_ TALE

« Zinkovy prst
— PBPa zinc-finger
— Hormon-receptor

— Loop-sheet-helix ¢
— Gal4

Zinc finger motif




Zinc-finger/Zinkovy prst EZEIER.
- cca 30 AMK ve dvou kratkych antiparalelnich f- & B
listech a a-Sroubovici ’
- smycka (,hairpin®) stabilizovana (,crosslinked“) Zn?* -
koordinovany 4xCys nebo 2xCys + 2xHis
(tetraedricka struktura)

C2H2 motiv: PDB grafika i
Cys-X,_4-Cys-X;-Phe-Xs-Leu-X,-His-X;-His :

y ¥ F B
FPYACPVESCDREFSRSDELTRHIEI
3 w15 2 25 =0

<]
<]

Motifs: | beta turn = beta hairpin

- p— n B n .
Residue contacts: to ODHA'RNA - to metal



Zinc-finger/Zinkovy prst EZEIER.
- cca 30 AMK ve dvou kratkych antiparalelnich - g
listech a a-Sroubovici
- smycka (,hairpin®) stabilizovana (,crosslinked“) Zn?* -
koordinovany 4xCys nebo 2xCys + 2xHis
(tetraedricka struktura)

C2H2 motiv: T
Cys-X,_4-Cys-X;-Phe-Xs-Leu-X,-His-X;-His <

[N]




- 3x v Zif268, PDB=1zaa

- a-8roubovice se vaze do VZ — v
tandemu obtadéi VZ

- AMK na pozici 0 — 6; variancemi AMK
=> sekvencni specifita

Zif Finger 1 Zif Finger 2




- AMK na pozici 0 — 6; variancemi AMK v techto pozicich lze
dosahnout ruzné sekvencni specifity
— a-Sroubovice vaze 2, 3 nebo 4 sousedni pary bazi

TTK Finger 1

Zif268

Zif Finger 2

TTK Finger 2

L4V 4

- nejcastejsi jsou kontakty

Gua-Arg
- Gua se muze vazat i na His,
Lys, Ser
-Serse muze vazatna T Gi A
H O
| |
R—N—C—C—R
H oo |
R—N—CI—!—R' Arginine " c|H2
|| CH>
_ H CH, |
Glutamine _ | CH,
(or asparagine) CIHz FI“_|
C |
\\0/ \N H_N_-(.:\
. > B H +\\ —H

Cill T—
A
1T =2

Z’I
©
e g
= b
z
Sq
NZI111X
=
7/ ~/
Z’i
&
*
| 3
J
o
P g

N
N / )~
(o]}
"H—py/ N

\
H

Thymine =Adenine Cytosine= Guanine



- Dobre charakterizované DNA-proteinové kontakty —je znama
specifita ZFs pro vsech 64 moznych kombinaci 3 sousednich bp
- Lze pro specifickou sekvenci DNA poskladat ZFs — nova
technologie ,zinc nuclease” pro genové manipulace
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A DNA binding site predictor for Cys:Hisz Zinc Finger Proteins

Welcome to our new site!

For a given CzH: zinc finger
protein, we predict a position
weight matrix representing its
DNA  binding specificity and
display it as a sequence logo. This
result can be used further to
search genomic sequences for
putative binding sites.

This site serves as an interface
between a user's input and a set
of prediction algorithms that are
able to create the mentioned
logos. It consists of a protein
input screen, followed by the
selection of the desired set of

Predicting DNA-binding Specificities for Cys;His> Zinc Finger Proteins

fingers, and the algorithm to be
used. The results are delivered
through a simple HTML page that
contains the generated sequence
logo.

This research has been supported by NSF CCF-0342187 and NIH GM
Disclaimer: Works better with Firefox v2+, Safari v3+ or Opera v+

This page has been visited 2369 times since 09-09-2010
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Persikov a Singh, NAR, 2014
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- Dobre charakterizované DNA-proteinové kontakty —je znama
specifita ZFs pro vsech 64 moznych kombinaci 3 sousednich bp
- Lze pro specifickou sekvenci DNA poskladat ZFs — nova
technologie ,zinc nuclease” pro genové manipulace

»,genome editing“ Transcription activator-like

(a) Zinc Finger Protein : (b) TAL Effector
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64 variant pro vSechny triplety

" Perez-Pinera a spdl., COICB, 2012
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- CTCF obsahuje 11 zinkovych prstu — k vazbé na DNA pouziva
v ruznych org. ruzné kombinace ZF
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CTCF

A) Insulators block the regulatory signals that control gene expression

Regulatory signals
infleence gene exprassion
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Regulatory modules Geane
Slgnals blocked

Insulator

- CTCF (zkratka z CCCTC factor)
- izolator/insulator brani transkripci

- vaze se mezi transkripcCni aktivatory a

obecné transkripCni faktory
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CTCF

|zolatory chrani vzajemnou nezavislost sousednich domeén,
nedochazi k vzajemnému ruseni (B).

A) Insulators block the regulatory slgnals that control gene expression -CTCF interaguje S
e kohesinem a podili se
infleence gene exprassion r v ’ v v s
e na utvareni vyssich
BT chromatinovych struktur
Regulatory modules Gane
Signals blocked
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Insulator \ Promoter

B) Insulators pravent cross-talk between funcional domains |
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Hormon receptor family

Jaderné receptory — steroidni hormony, thyroidni hormony a
retinoidy — navazani ligandu stimuluje translokaci receptoru z
cytoplasmy do jadra a vazbu na HRE (hormon response
element - regulaci transkripce)

- a-Sroubovice-smycka(loop)-a-
sroubovice (kolmé)

- 4 Cys koordinuji Zn

- 1. helix ve velkem zlabku a
smycCka s druhym helixem

kontaktuji cukr-fosfatovou
kostru

- doména dimerizuje (pres
smycCku)

18. Hormone receptor (2nll)



trida | (homodimery, cytoplasma) a trida Il (heterodimery,
jadro) — vazba ligandu moduluje nejdrive uvolnéni faktoru a
poté vazbu ko-aktivatoru (dalSich transkripCnich faktort nebo
chromatinovych remodelatoru)

hormone

o )
HSP |
changed _
, cell function ‘\ ;
}7% — %g NR dimer
! rotein
;:‘;g NR/hormone P
complex nuclear J

ore
NR/HSP ; mENA
complex ribosome
cytoplasm N
= coactivator ,
) "\ nuclear
-7 envelope
RNA polymerase mRNA
NR dimer ?? J
e ESANANAN/AN/ANANNE
HRE target gene
cell
membrane

wikipedia



Loop-sheet-helix

- core/DNA-vazebna doména p53 — transkripéni faktor dulezity
pro regulaci bunecného cyklu, apoptozy a opravy poskozené
DNA (nadorovy supresor)
- SmyCky vychazejici mimo
hlavni core domeénu — vycCniva
B-list a a-sroubovice

- 3 Cys a 1His koordinuji Zn

- helix ve velkém zlabku a
smycCka v maléem zlabku

- Aktivace transkripce skrze
kyselou TA doménu

TFIID,;I'FIIH - transkripce
p53

N T ric
MDM2/MDM4 - ubi



Loop-sheet-helix

- core/DNA-vazebna doména p53 — transkripéni faktor dulezity
pro regulaci bunecného cyklu, apoptozy a opravy poskozené
DNA (nadorovy supresor)

- Konsensus sekvence
PuPuPuC(A/T)(T/A)GPyPyPy
(v promotorech p21, PUMA)

- 95% “nadorovych” mutaci je v
,core®” domene (R273H)

- Regulace/aktivace modifkaci
C-koncové domeény

Protein se vaze jako tetramer
(C-koncova doména)




p53 tetramer — DNA, PDB: 3KMD



Gald

- transkripCni faktor reguluje v kvasinkach metabolismus
galaktosy (kvasinkovy dvou-hybridni systém)

- 2 a-Sroubovice

- 6 Cys koordinuje 2 Zn (2 Cys
sdilené 2 Zn)

- 1. sroubovice ve velkéem
zlabku a smycCka k 2.
Sroubovici kontaktuje cukr-
fosfatovou kostrou

- Dimerizuje pfes kratky CC -
segment &2

A

Marmortstein et al.: Nature, 1992 20. Ga|4-type (1d66)



Gal4

PDB: 1D66



Motivy DNA vazebnych domeén
« Zipper typ

— Leucinovy zip
— Helix-loop-helix
« Helix-otacka-helix
— HTH
— Winged helix
— TALE
« Zinkovy prst
— PBPa zinc-finger
— Hormon-receptor

— Loop-sheet-helix
— Gal4

Kombinace motivu (Sroubovice, Zn ...
... hejcasteji VZ a sroubovice

Kombinace vice proteint ...

IFN- enhanceosom




Cytokines ——CV
(e.g., EPC) p—

ytokine

Survival Factors
(e.g., IGF1)
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IFN- enhanceosom

CTETCA & "
transkripce

- jeden z nejlépe popsanych enhancerl u vys$Sich eukaryot — induk. viry
- sekvence -102 az -47 basi upstream od pocCatku transkripce

- TF pokryvaji 72% povrchu DNA (tésné sbaleni DB-domén) — malo PPI
- nicméné vazba 8 proteinu je koordinovana (AP-1, IRF-3, IRF-7, NF-kB)
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Panne et al, Cell, 2008
Panne, CO in SB, 2008 m Activator Protein = b-ZIP (basic leucine zipper)



IFN- enhanceosom

n

transkripce

- koordinovana vazba 8 proteint (AP-1, IRF-3, IRF-7, NF-xB)

- AP-1 slabé interaguje s IRF proteinem, ale IRF proteiny mezi sebou
nemaji zadny kontakt

- Sroubovice IRF-3 ve VZ ohyba DNA, coZ stimuluje vazbu dal$iho IRF

- ohyby se po % otoéce kompenzuiji, takze DNA je v tomto iseku ROVNA
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Panne et al, Cell, 2008 IRF — interferon regulation factor = Sroubovice ve velkém Zlabku

Panne, CO in SB, 2008 a smycka (His) kontaktuje base v malém Zlabku (var WHD)



IFN- enhanceosom

n

transkripce

- koordinovana vazba 8 proteint (AP-1, IRF-3, IRF-7, NF-xB)
- pS0/REL-A dimerizuji (B-listy) - p50 slabé interaguje s IRF-7
-vazbado VZ ...
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=51

g ATF-2 IRF-3A IRF-3C ~ p50
I F N -ﬁ en han Ceosom g TAAATGACATAGGAAAACT GOCACAAGT A~ AGTGGGAAATTCCTCTG 3

' TTTACTGTATCCTTTTGA CCCTCTTCA CACCCTTTAAGGAGACA 5!
‘ Rt RelA

c-Jun

AP-1 leucin zipper, IRF — Sroubovice a smycCka (smeés), NFkB — komplexni motiv
Cervené teCky — molekuly vody http://www.rcsb.org/pdb/101/motm.do?momID=122



o
< AIFZ2  IRF-3A IRF-3C g p50 @
AGT GTGGGAAATTCCTCTG 3

IFN h ' I IACATAGGAAAA AA
-ﬁ en anceosom g' T?%?E.:"-',‘:":7.':'[.71-'-:"37'3'77'22 gg”,””'rc;\ CACCCTTTAAGGAGACA 5

RelA

c-Jun

- TF pokryvaji 72% povrchu DNA (tésné sbaleni DB-domeén)



\ ) proteasome

receptor | ("’ (r' degradation
> changed
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cell
membrane

- TF obsahuji aktivaéni doménu — na AD
se vaze mediator komplex —
integruje/propoji TF (phase separation —
ohniska) — zprostfedkuje vazbu s RNA
polymerasou - iniciaci transkripce

- enhanceosom interaguje (,pritahne)
koaktivatory (CBP/p300 histon acetylasa),
modifikuje chromatinovou strukturu ...



So u h rn : ATA box Ista_rtgf transcription
[essecomentey mamm———"____|
——

TBP TFID

- vazba vétsiny TF pomoci sroubovice ve
velkém zlabku (leucinovy zip, HTH, zink- @&
finger ...) @ (] ™

- transkripcni komplexy (enhanceosom ...)

Priste:

- Histon, HMG-box

- B-sheet motivy

- enhanceosom ... a pocatek transkripce

UTP, ATP
CTP, GTP

Enhancer
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