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

Introduction
to Protein-DNA

Search | PDB:

CIPDB ) Pfam O SCOP OGO terms ) Fuzznuc ) BLAST

NPIDB List of complexes O

The resource NPIDE (Mucleic acid — Protein Interaction Structures of protein-nucleic acid complexes are extracted

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

DataBase) includes a collection of files in the PDEB format
containing structural information on DMNA-protein and RMNA-protein
complexes, and a number of online tools for analkysis of the
complexes. The tools are: an original program CluD for analysis of
hydrophobic clusters on interfaces, program for detecting potential
fydrogen bonds and water bridges, wisualization of structures with
Jmal. Information on SCOF and Pfam domains detected in protein
chains is presentad.

Reference: Kirsanov et al. NPIDE: nucleic acid—protein interaction database
Mucleic Acid Research, Wolume 41 Issue 01 D517-D523 (January 2013)

from Protein Data Bank (FDE) as files in the PDE format.

As of 27.11.2013 there are 4482 structures.

Each individual complex has its own web page, containing
general information, links to other resources (e .g., PODBsum and
EIFA), a table describing biological units or models, tables
describing Pfam and SCOP domains in protein chains, and the list
of available actions (including Jmaol visualization)

Bi7015 -

Chemické vlastnosti, struktura a interakce
nukleovych kyselin (doc. Fojta a prof. Palecek)




Komplexy spojené s transkripci

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

Enhanceosom


//upload.wikimedia.org/wikipedia/commons/8/80/Transcription_Factors.svg

Tvarova a nabojova specifita DNA determinuje typy DNA-

vazebnych domen (oproti velké rozmanitosti protein-proteinovych
interakCnich domeén)
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,Sshape readout”
zakfiveni kostry - souvisi se sekvenci a prostifedim Rohs et al, Annu Rev Bioch, 2010



Vazba DNA-protein muze indukovat
zmeny

Bend Kink

1jj4 (a uvidite histony) 2kei, Lac represor

- vazba proteinu muze indukovat zmény ve struktufe DNA
- vazba DNA na protein casto indukuje zmény v jeho strukture
- pfipadné u nestrukturovanym proteinu strukturu indukuje

Rohs et al, Annu Rev Bioch, 2010



Vazba proteinu s DNA prostrednictvim

« fosfaty mohou interagovat s
Arg a Lys — solng soln ch mustku

mustky/salt bridges
(pozitivni naboje Arg a Lys
vytvari vazbu s negativnhim
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

NH]1 Arg 0.50

NH2 Arg 0.50

QOE1 Glu —0.50

OE2 Glu —0.50

QD1 Asp —0.50

QD2 Asp —0.50

OXT All residues —1.00 :

N All residues —0.10 ' = 7
CA All residues 0.10 f
C All residues 0.55 o N .

0 All residues —0.55 Gapwala & Burley, COISB, 2000




Major groove

Major groove Minor groove Minor groove
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sekvencneé-specificky protein kontaktuje baze (,direct”
readout) — skrze velky nebo maly zlabek — velky zlabek je
lépe pristupny
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major groove , major groove

Jak odlisi
. protein rizné

“base readout”
Pozice donor vs

akceptor
+ metyl skupina

. y o -
m;norgr‘:’o\re Minor gro®

_ major groove S

Metylace A(6) u
bakterii zména!

 KEY:

| 0 = H-bond acceptor
© =H-bond donor
Q = hydrogen atom
Q = methyl group

™ Minor groove " Minor grooV®



Vazba proteinu s DNA
prostrednictvim vodikovych vazeb

H O
.
« Velky Zlabek ma velikost "o AN
odpovidajici rozmé&ram o- P il -
Sroubovice a ma (orasparagine) ¥ i
exponované H-vazebné e Hnd
skupiny W g, T wT i, WS
(K( M=y o Ne, = H
- i) =
+ Ade zbytky N-6 a H-7 5 w("‘”"wfﬁ (\(__ N
mohou tvofit specifické 2 A S o
’ , =N
vodikové vazby s Gln a Asn \
Thymine =Adenine Cytosine=Guanine

« Cyt-Gua parem muze tvorit ...~ "
specifické vodikové vazbys =~
Arg
Silna vazba, sekvencné 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 — Z-DNA — Maijor groove

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

smisené o/f3 motivy (48
B y ( ) Rohs et al, Annu Rev Bioch, 2010



Motivy DNA vazebnych domeén

Zipper typ i
— Leucinovy zip 3 ol
— Helix-loop-helix

Helix-otaCka-helix
— HTH

— Winged helix

— TALE

Zinkovy prst

— BPBa zinc-finger

— Hormon-receptor

— Loop-sheet-helix &
— Gal4

Histon, HMG-box
B-sheet motivy

a-Sroubovice

Literatura: Luscombe et al, Genome Biology, 2000




« Zipper typ (dle zpusobu dimerizace)
— Leucinovy zip (tzv. bZIP = basic)

(transcr. fact. yGCN4, c-Jun/c-Fos=AP-1)
« 2 a-helixy (2 x 60 AMK)

c-Fos

Motivy DNA vazebnych domeén

« coiled-coil (>30AMK,
 basicka Cast (N-termi
* bazicka Sroubovice v

Pkc/Cdc2
I I

Leu, C-term)
nus, navazuje na CC)
azana do VZ

| [l
Vvl

T232 T325 T331 S362 5374

139
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Interakce bazickych AMK: Arg(232+240)=PO,, Arg(243)=Gua
Konsensus sekvence: TGACTCA
GCN4 - regulace genu pro syntézu AMK
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c homo/hetero

e-JUN c-JUN (TRE > CRE)
JUNB (TRE > CRE)
JUND (TRE > CRE)
FOSRB (TRE > CRE)
FRA1 (TRE > CRE)
FRAZ (TRE > CRE)
ATFa (TRE = CRE)
ATF2 (CRE > TRE)
ATF3 (CRE > TRE)
ATF4 (CRE)
B-ATF (TRE > CRE)
c-MAF  (MARE I/ll
MAFA (MARE I/1I)
MEL (TRE-related)
MAFF/G/K (MARE I/1l
NRF1 (ARE)
NRF2 (ARE]
NFIL-6  (TRE)

heterodimery
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//upload.wikimedia.org/wikipedia/commons/b/b0/Signal_transduction_pathways.svg

Motivy DNA vazebnych domeén

« Zipper typ (dle zpusobu dimerizace) i

— Helix-loop-helix (c-Myc/Max, MyoD)
» CC a bazické Casti jsou oddéleny smyckou
- bazicka Sroubovice vazana do VZ


//upload.wikimedia.org/wikipedia/commons/a/af/C-Myc-DNA_complex.png

Motivy DNA vazebnych domeén
« Zipper typ

Leucinovy zip
Helix-loop-helix

%

Helix-otacka-helix

HTH

— Winged helix
— TALE

« Zinkovy prst

BPBa zinc-finger
Hormon-receptor
Loop-sheet-helix
Gal4

(P)

a-Sroubovice

16. Ets domain (1bc38)



Helix-turn-helix motiv (HTH)

* Obsahuje ~ 20 AMK ve dvou )
sroubovicich vzajemné kolmych

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

» Sekvencné-specificka vazba
prostrednictvim ,recognition”
sroubovice a velkého zlabku

» nejCcastejsi 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)



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

Sekvencéné se ruzné HTH prilis nepodobaiji
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)



Regulace transkripce v kvasinkovych
bunkach

Euka ryontn| [A) IN SOLUTION [BL:::::
heterodmjner)’/ vazou | “ / ) “T;?Iﬁé“éé,imw '- TRANSCRIPTION
nesymetrické cilove # g]

sekvence (vetsi s SRR
. . , - I:GEE‘tI'I.-'atDr ACTIVATES | ACTIVATES
variabilita SekvenCL Guinagy] TANSCRPTON RN TRANSCRIPTION
vice proteinovych i !l::m]
GENE ON

kombinaci)

Typ buiky Geny kontrolované MAT lokusem

o haploid L aSG OFF

meeeessssssm haploid SG  ON

diploid L aSG OFF

haploid SG OFF




,2Winged“ helix (okridlena sroubovice)

- ,winged"” HTH obsahuje ,recognition” sroubovici (H3) a p-listy,
které poskytuji dalsi kontakty s DNA

Wi

Gajiwala & Burley, COiSB, 2000
Luscombe et al, Genome Biology, 2000

16. Ets domain (1bc8)

W2 Current Chpinion in Structural Biology



Interakce bazi a cukr-fosfatove kostry se Sroubovici (H3)




start of transcription

TAb

10X

- ,winged” HTH v mnoha specifickych
transkripénich faktorech ale také v ,general”
TFIl faktorech

ey —— =™ el
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. . .
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Vanini & Cramer, Mol Cell, 2012 TRANSCRIPTION



stereoskopicky obrazek
docking (pouze model)

Skladani nukleosomu
do kompaktnéjsich
struktur

Fan & Roberts, PNAS, 2006

J. Fajkus

Histon H1/HS interaguje s DNA (nukleosomem) a vytvari dimery
(nukl. diady) — WHD domena muze vytvaret vice kontaktu (H3
Sroubovice-MZ, wing-cukrfosfatova kostra, protein-protein int.)



- ,winged” HTH obsahuje ,recognition” Sroubovici (H3) a B-listy,
které poskytuji dalsi kontakty s DNA

- WHD (i dalsi struktury) poskytuji pouze ,kostru“ a zalezi na
postranich retézcich jaka DNA nebo protein se navaze

NFRKB: 422 NWAE-LVLPALQYLAGE 437 H3 g7 o
lu8r: 37 SGP-TVSQTVSRMERD 51
1xsd: 40 VSDK-TIRTLITRLYKK

2xro: 45 LPRS-TVQRIINALEEE _‘f‘!_‘{?w:f; ﬂgm Pm 555
3co7: 208 GWRN=-SIRHNLSLHSK 222 .

2d45: 39 DWSPKTIRTLITRLYKK 55 e 239
1j75: 141 PKK=TLNQVLYRLKKE 155 ﬁ;_ 351
2gxb: 168  PKK-EINRVLYSLAKK 182 W f‘;ﬁ
3eyi: 138 K-DVNRDLYRMKS 149 A i
ﬁf- 311

Figure 4. Structure-based sequence alignment of helix u3. Helix H S 294
%3 of NFRKB_WHL was aligned with the corresponding helices from - . £t 2890
some of the structurally similar proteins based on DALI alignment. Only - H ¥ 263
two hydrophobic residues of NFKRB (427 V and 431 L; bluegrey - Hl - 4
background) exhibit sorme degree of conservation. Residues interacting - ! BT RS
with DNA in other structures are colored (polar and aromatic residues in - 331

pink and basic residues in blue). oy h'":hh Rehhh**% R h B
Nse4 kleisin interaguje s SMC5 proteinem prostrednictvim hydrofobnich vazeb

Kumar et al, PLoS One, 2012, Palecek et al, JBC, 2006



Transcription activator-like effectors (TALE)
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23 repetic obtaéi DNA ve VZ

Patogenni bakterie injikuji do rostlinnych bunek
ovlivAauji transkripci rostlinnych promotoru

TALEN technologie Mak et al, Science, 2012



Type llI Repeat Activation
Secretion Signal Region NLS Domain

=T GCATCTCLLECTACTOCTACARLCALG
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N

+ 101Z3455?851|J11121314151517181920212223235 1373
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LTPAQWAIASHDGGKQALETVQRLL PVLCQAHG'

® 10 13 F.A) D 1] 34

Tandemoveé repetice (34)
AMK v pozicich 12 a 13
urcuji specifitu (repeat-
variable diresidue) —
hlavni:

HD, NG, NI,NN, - o
NS, HG, N* Interaguje otacka/turn
W\@m- ' spiSe nez Sroubovice
A4 .
R T
o8 ik{ \
lrg 'V L1

Mak et al, Science, 2012



Motivy DNA vazebnych domeén

Zipper typ

— Leucinovy zip

— Helix-loop-helix
Helix-otacka-helix
— HTH

— Winged helix

— TALE

Zinkovy prst
— BPa zinc-finger
— Hormon-receptor

— Loop-sheet-helix
— Gal4

|

Histon, HMG-box
B-sheet motivy

a-Sroubovice

B-listy

Zinc finger motif

inc finger

-y Zinc fi
) .\ motif




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

C2H2 motiv: PDB grafika _
Cys-X,_4-Cys-X4-Phe-Xs-Leu-X,-His-X,-His :

4 4
1 i 1
7 = v v RS
FEPYACPVESCDRREF S ESDELTRHIEI
3 10 15 20 25

hMotifs beta turn —— beta hairgin

™ b ] ] ] '
ntacts to ODMA'RNA T to metal



- vazba na DNA je relativné slaba, takze se typicky vyskytuje
tandemove nékolik domen za sebou (3x v Zif268)
- a-Sroubovice se vaze do VZ — v tandemu obtadi VZ

1ZAA, Zif268



Go to PDB code: |1zaa

@ Top page |'f Protein .x'| @ DHA/RNA @ Metals @ Clefts @ Tunnels @

g

- vazba na DNA je relativné slaba, takze se typicky vyskytuje
tandemove nékolik domeén za sebou (3x v Zif268)
—a-8roubovice se vaze do VZ — v tandemu obtadi VZ

- AMK na pozici 0 — 6; variancemi AMK v techto pozicich lze
dosahnout ruzné sekvencni specifity

=
1 [ 5 &, 3.30.160.60 = Alpha Beta 2-Layer Sandwich
2 A0 & &, 3.30.160.60 = Alpha Beta 2-Layer Sandwich
3 A 5 & 3.30.160.60 = Alpha Beta 2-Layer Sandwich
i 4 HI E E H2
_|-r~ b Y o PBE
¥ v ¥ ¥
Fratein chain & highlightad RP“EACP‘i.i"ESCDRRFSRSDELTRI—IIRIHTGQ@FQ:RI@IE‘NFSRSDI—E1 THIRTHTGELF
click ta view) 3 0 15 20 &5 a0 35 40 4R &Ko 55 &0
WP, e
Fﬂcmmﬁgﬁﬁm;ﬁﬁmfm Mnoho kontaktu je
Secondary structure 5 X @ &

—Wwiring diagram nep‘r‘l'm)'/Ch p‘l‘eS

molekuly vody



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

LIV 4

- nejcastejsi jsou kontakty

Arg-Gua
- Gua se muze vazat i na His,
Lys, Ser
-Serse muze vazatna T Ci A

Zif Finger 2

Zif Finger 1 Z|f268

GLI Finger 5

TTK Finger 1 TTK Finger 2
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bits

- obsahuje 11 zinkovych prstu — k vazbé na DNA pouZziva razné
kombinace ZF

Variant CTS-Cores Displaying Critical
CTCF-Contacting Guanines

1 23 4 58 T8 210N
i MYC-FpV  croceteacoaesshasacerarcBoanciEREcEEccan B BIBIR
chickan GAGFOACTCECCOCTOOCACE0EICECTCCCOCGOOEaTE
2 Fisiten.  chRcATErasATACCATAGCTATCCARTAEARET CTCAATT
chickan CTETACATTTATEETATCOATAGITCATCTCCAGATGTTAR
3 Fil Insul. aTraceTccoroccoclor AGCAGCEAECCECD
chickarn TAATGCRGOGAGEEZECCATCCCCOETCETCECcTOHREC oG
4 MYC & oTagraaTTooaocoanAEHc AR EEREC R EC-ERE oo
human CRATCATTAASGTCGCTCTOCGTCT OO0 TOGCT CE0C0R00
C :

AT A . MYC B Muﬂ:Wﬂ%uutnﬂmmmm
- human CODGEEE CACCECCGE T GTCERGCCCCT
AV OXE 1 VAR i i
. MYC M COCCATEATCTCTGCTOCCACT ACACTTACT
2 3 4 5 8 7 8 9 1011 12 13 14 human EEGi.'l.'ﬁ':'I.'.luGF.E-.H.EE!.EGGTC&TCTC‘C%EHP-TETGH
7 MYC W cTosoeTreTecT oA CARRACTITGTGCCT
StltZG' a SpOl Ce” Metabolism 2010 humean GAGCOGRAGAGGARSTCCAC TTTEAAACACEEA
") 1)
S PLK AGAGEARGATT TAAGTARRRGCTTOC TEEA SRS BT AR
hrr TCTCCTTCTRAATTCATTT TCGRAGGACCTCOTCCACATT
g PIM-1 CTTTTCCTToCCGoCAcET CEl GTRAAGACCATT
P CAARAGCARZEOICET ACCOCCECATCTCTOITAR
10. PiM-1 gaacAsraceaTETARC oo EEREE-EEnacaaazaa
. s v s molse CoCeTCToCCCACATORECGOTCCOCCRCTOROOTCOD
- CTCF fu ng u Je tez Jako " p1ARF  ocacoscecBcBcBcficcrccocerogodBccroTanan
ISR CETCCCFEGCECG0G ce GRAGARCCCT
kotva ro nukleosom 12, DM GEALCGEAGCTACCE ACCATACTCCTATATA
p y mousa COTTECCTOEATECACGCCACCET ETATBAGGATATAT
. . . 13, DMDT CTAAATGRACAGACGATSD aBracaarac
- |nteraQUJe S kOhGSlnem ] GATTTACCTSTCTACTACERTECACTA CATGTTATS 4
14, 144" silan. CoTGAGTECATTTCOOTCATSATCCAARAEREREAATARD |
a pOd I’II’ Se na UtVéFenl’ rat GOACTCACHTARAREEAGTACTAGATTTTCTCCCTTATTE | {| [] |
15. APF TTOCCCGACEE TAFEEET CTCTCTCAEGTEOCGEA [ 1] | | [ ]
hiimman :u:wccccc:gﬁgumccmc:cmccuﬂ T AN !'I'I"I'[H:' ':|"

vyssich chromatinovych ST
struktur Ohlsson a spol., TiG, 2001



- Dobre charakterizované DNA-proteinove 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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a) DNA-Binding

64 variant pro vSechny triplety
Perez-Pinera a spol., COICB, 2012




- jeden z nejlépe prot_udovanych motiva (vaze DNA, RNA i v jinych typech proteinu)

% Vazba 2 zinkovych prsti —
spojuje 2 transkripCni faktory
(dalSi ZnF vazou DNA): 1y0Qj

~a\_ Protein interaguje s RNA
A5HIV nukleokapsid (1a1t)
EEA1 protein se vaze na
specificky lipid obsazeny v
endosomech — esencialni pro
transport molekul do bunécnych
kompartmentu (1ioc)

(ii)

@ )

4-4.3

Rozdil mezi Zinc-finger

a RING-finger ‘ r 31143 X2
domeénami (interakce
mezi E2 a E3 proteiny)

Perry a spol., TiBS, 2008 9- 39
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http://www.rcsb.org/pdb/education_discussion/molecule_of_the_month/images/87_zincfingers.jpg

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 (kolme)

- 4 Cys koordinuji Zn

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

kontaktuji cukr-fosfatovou
kostru

- doména dimerizuje (pres
smycku)

18. Hormone receptor (2nll)



navazani ligandu stimuluje vazbu k DNA

Structural Organization of Nuclear Receptors

N-terminal Hinge C-terminal
domain region domain

DNA binding Ligand binding
‘ domain (DBD) doman (LDB)

3D

DNA DBD


//upload.wikimedia.org/wikipedia/commons/3/3e/Nuclear_Receptor_Structure.png

- Hormony (estrogen)
nebo syntetické latky
(diethylstilbestrol)
pusobi jako agonisté a
stimuluji vazbu
koaktivatoru

- antagonisté (synt.,
hydroxytamoxifen) brani
vazbé agonistu a
koaktivatoru a stimuluje
vazbu s korepresorem

Estrogen
Receptor

http://en.wikipedia.org/wiki/Nucle

ar_receptor - seznam receptoru .
Y . o strogen
a JeJ|Ch I|gandu Heceptor

gena
expression

gene
expression

|



//upload.wikimedia.org/wikipedia/commons/d/d4/NR_mechanism.png
http://en.wikipedia.org/wiki/Nuclear_receptor
http://en.wikipedia.org/wiki/Nuclear_receptor

tfida | (homodimery, cytoplasma) a tfida Il (heterodimery,
jadro) — vazba ligandu také moduluje vazbu ko-aktivatoru
(dalSich transkripCnich faktort nebo chromatinovych
remodelatoru/napf. histon acetylasa — acetylace uvolni
nukleosom)

hormone
Q
HSP
changed
cell function ‘\
protein
I';ggg NR/hormone
[ complex nuclear )
ore
NR/HSP P MRNA
complex ribosome
cytoplasm ‘\
coactivator
\ nuclear
envelope
RNA polymerase MANA
NR dimer % § .)
nuclear DNA
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 doménu — vyCniva
B-list a a-sroubovice

- 3 Cys a 1His koordinuji Zn

- helix ve velkém zlabku a
smycka v malem zlabku

- Aktivace transkripce skrze
kyselou TA doménu

TFIID,;I'FIIH - transkripce

MDM2/MDM4 - ubi



Loop-sheet-helix

- core/DNA-vazebna doména p53 — transkripéni faktor dulezity
pro regulaci bunécného 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® domeéne (R273H)

- Regulace/aktivace modifkaci
C-koncové domeény

Protein se vaze jako tetramer
(C-koncova domeéna)




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. helix ve velkém zlabku a 2.
kontakt s cukr-fosfatovou
kostrou

- Dimerizuje pres kratky CC
segment

Vi,
&

;-\--.

Marmortstein et al.: Nature, 1992 20 Gal-i].-‘type [:"[d66)






 Helix-otacka-helix

Motivy DNA vazebnych domeén
« Zipper typ

Leucinovy zip
Helix-loop-helix

HTH

— Winged helix
— TALE
« Zinkovy prst

BPBa zinc-finger
Hormon-receptor
Loop-sheet-helix
Gal4

Kombinace motivu (Sroubovice, Zn ...

... nejéastéji VZ a Sroubovice

Kombinace vice proteinu ...
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//upload.wikimedia.org/wikipedia/commons/b/b0/Signal_transduction_pathways.svg

IFN-B enhanceosom

-
1
SARTRZ 30 >

CTTATCHA E° .
transkripce

- jeden z nejlépe popsanych enhanceru u vysSich eukaryot — induk. viry
- sekvence -102 az -47 basi upstream od pocatku 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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ATF-2
c-Jun
IRF-3A
IRF-3C

Panne et al, Cell, 2008
Panne, CO in SB, 2008 m Activator Protein = b-ZIP (basic leucine zipper)




IFN-B enhanceosom

c >

transkripce

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

- AP-1 slabeé 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 kontaktuje base v malém Zlabku



IFN-8 enhanceosom

n
»

transkripce

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

Ra%
544
a4
= Ad3
A2

Panne et al, Cell, 2008
Panne, CO in SB, 2008




5 ATF2.  IRFa3A IRF-3C S p50 ?
- en anceosom 5' TAAATGACATAGEAAAACTCAALQGCEACAAQTCARAAGTEEGAAATTCCTCTE 3!
31 TTTACTGTATCCTTTTSA CCCTCTTOAL CACCCTTTAAGGAGACA 5/

c-Jun il sl R

- TF pokryvaji 72% povrchu DNA (tesné sbaleni DB-domén)



—

1
5 AIFZ  IRF-3A IRF-3C S ps0 o
1
IFN-B enhanceosom 5' TAAATGACATAGGAAAACTCAAAGOCGRGAAGT “@TCGEARATTCCTCTE 3!
3 i

TTTACTGTATCCTTTTGA CCCTCTTCA CACCCTTTAAGGAGARCHA &

c-Jun AL IRF-rD RelA

http://www.rcsb.org/pdb/101/motm.do?momID=122



CBP/p300

A\ 4.6 4

Priste:

- Histon, HMG-box

- B-sheet motivy

- enhanceosom ... a pocatek transkripce




