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NR - mol ekul 8rne mechani z

As¥s transkripln® faktory aktiywv
pr2tomnidmi v cytoplazme al ebo
ako aktivs§tory alebo represor)

As ¥4 s¥l asFfou signalizal nldch dr
kontrol uj %
A metabolizmus

Arast, vIidvoj organizmu a dif
Asexu8l nu zrelos¥ a reproduk
Af yzi ologick® (org8&nov®) fun
Amechani zmus aktiv8cie NR a o
(s% nedostatolne objasnen®) v
koregul-gbakobvvs8torov a korepr
ovpl yvSuj % Gtukt Y%ru nukl eopr o
enzldJmov -Acestyhn8zy ( HATEB)a,c ehiyd t§
(HDAC) a DNA metyltransfer 8§z
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Aupl at Suje sa pri procesoch, k
regul 8ciu (hodinov® regul §8ci e)
zmenu vonkaj G2ch podmi enok

MULTICELULARNY ORGANIZMUS

ENDOKRINNE
semégxlg NHgi;’MdNOV = METABOLIZMUS
VYVOJT A REPRODUKCIA
ZIOLOGICKE PROGCESY
LIGANDY NR
-alimentdrne
- xenobiotikd (H ? mpsgBngt-rN{}mE
DIMERIZACIA NR mRNA
D 44
> 27
VONKAJSIE NR P
PROSTREDIE REGULACNY [1SEK DNA STRUKTURNY USEE DNA

\ AKTIVACIA / REPRESIA TRANSKRIPCIE /




gt rukt ar a NR
AF-1 AF-2
C E
HN-|A B | DNA viafBcai gand viRk[FCeOd
% dom®n a dom®na
P-BOX D-BOX
C |2AA|[C|[1SBAA|C|E|G|C|K|G:i11AA | 3aA |C[3AA |C| 9AA [C|2AA|C
Zn Zn
AJBF -variabi Il n® dom®ny

C - DNA binding domain (DBD)

E - ligand binding domain (LBD)




Mo Zab daaNCRT Ra swe henmie NSy w-h 'BRr
Hormone- Response Elements (HRES)

AHREs maj ¥ spololn% anal ogi ck

pozosts8vaj Yacu z dvoch k-pi 2 h

konsenzovldJch sekvenci ?2 spravi
b8§8zovIImi P8r mi

- priame opakovania

L L

“accica ~ ®pis Taccrca

DNA - HREs

lreceptor

hormény

- palindromoveé invertované opakovania

L x

DNA - HRE; se—
Taccrca . ®Fla

ACTGGA .

- palindromoveé evertované opakovania

a b

ACTGGA (bp)s.s AGGTCA

DNA - HREs
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peroxisome S,
proliferators retinoic acid

COOH COOH

RXR

PPAR

ONA _ YGACCT—X_TgaccT —ONA

Chandoga J.; BLL, 95, 1994 s. 551
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Estradiol Testosterone Progesterone
e b GHzOH OH
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HO OH O—=CH =9
Qﬁgﬁw
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o) HO OH

1, 25-Dihydroxycholecalciferol
(from Vit D3)

f}le PN
H H,—CH-COOH A

9-cis-retinoic acid

Cortisol Aldosterone

3, 5, 3’-L-triiodothyronine

N NN
NN LCOOH COOH
N

0O

All-trans-retinoic acid 15-deoxy-A12 14-prostaglandin J,

Natur 8| ne |

Prevzat ®: ef
Biochemistry of signal
transduction and
regulation, WILEY¥VCH,
2003
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Asekvenl nou anal Jzou Rudsk®ho
48 NR, 2z [ ohoalghnde 2elpgredent nidc

ANR sa viaHu na sekvenlne Gpec
( HREs) ako homodi m®ry (GR, MR,
(VDR, T3R, PPAR, vHAdy s RXR)B):

Amedzi Gtrukt %r o
di meri z8ciou kaH
exl stuje Yzka ko

U konzervovanea
d®ho receptor
o eliag e ant ' O™ e

ANUCLEAR RECEPTOR NOMENCLATURE COMITTEE

kl asi fi kuj e Rutdiskkh® eNvRo Idwl @BNRLh
aH NR6 a Gpecifik8cia je robet
2siel ®maARIAL TR



N2, V%8 ASTYSM DEON S Y. "R VER'D

AR - androgen receptor

ER & estrogen receptor

ERR 0 estrogen related receptor

CR 0 corticosteroid receptor

CAR - constitutive androstane receptor
LXR 0 liver X - activated receptor
HNF4 o hepatocyte nuclear factor
FXR/BAR 0 farnesoid/bile acid receptor
MR & mineralocorticosteroid receptor



PPAR d peroxisome proliferators activated receptor
PR 0 progesterone receptor

PXR 0 pregnane X - receptor

ROR 0 retinoid related orphan receptor

RAR 0 retinoid acid receptor

RXR - retinoid acid X- receptor

SXR/PXR 0 steroid/xenobiotic receptor

TR 0 thyroid receptor

VDR 0 vitamin dD- receptor

NGFI - B d nerve growth factor induced clone B



Tw

Li gandy a Gtrukt ¥Yara HRE
Receptor |[Nomenk | pt WRES Konfigur 8cfi a HRigasd
IR-0, DR -4, ‘
TRU NR1A1l RGGTCA tyroidnld h
ER- 6,8
9 IR-0, DR -4, )
TRO NR1A2 RGGTCA tyroidnld h
ER- 6,8
GR NR3C1 AGAACA IR-3 .2l
dexamet azl|
MR NR3C2 AGAACA IR-3 Ao SRUSERL
spirol akt|l-
AR NR3C4 AGAACA IR-3 T els “tfo S e=i et N}
ERU NR3A1 RGGTCA IR-3 Sl ] 2
tamoxifen, raloxifen
7 1 g . 1 :
ERD NR3A2 RGGTCA IR-3 estradiol = 17 @5 I
syntetick®
PR NR3C3 AGAACA IR-3 progester - n
i t 3
VDR NR1I1 RGKTCA DR- 3 T
di hydr oxywi




il T e e e

Receptor NomenkI| alt YaHREs Konf i gun 8ci aligand
HREs
RXRU NR2B1 AGGTCA DR-1 retinovsg K
RXRQJ NR2B2 AGGTCA DR- 1 retinovg Kk
RXRg NR2B3 AGGTCA DR- 1 retinovsg8 Kk
RARUY NR1B1 AGTTCA IR-0, DR - 2,5; retinovsg K
ER- 8
RARQD NR1B2 AGTTCA IR-0, DR - 2,5; retinovsg Kk
ER- 8
RARg NR1B3 AGTTCA IR-0, DR - 2,5; retinovsg Kk
ER- 8
CAR NR1I3 AGTTCA DR- 3,4; fenobarbi
ER- 6,7
PPAR) NR1C1 AGGTCA DR-1 MK, fi br 8t
Wy14,1643
PPARJ NR1C2 AGGTCA DR- 1 MK, GW501516
PPARS NR1C3 AGGTCA DR- 1 MK, tiazol.
NGFI - B NR4Al AAAGGTCA DR- 5 orphan




Riec@ U*ISHCRl " al™ e a* i"seka T I ApRew e
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NR prostredn?ctVlpAR-2 oan®hF Ao d
transkripciu a aktivitu RNA
AF-1,narozdielodAF -2, zabezpeluje ak
represi u nez$8vi silligandovda) salenéing o |

g®nu)
NR I nteraguj % s
l. komponentami transkripl n®ho

2. koakti vs8tor mi (SROGIGSRG2SRE3), GEP,
P300, prilTom doch8dza k akt:
3. korepresormi NCoR (Nuclear Receptor Corepressor),
SMRT (Silencing Mediator for Retinoid and Thyroid
Hor mone Receptors), Ktor ® z\
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Androg®noviJ-r&€&éeéptdaoB8 char

AAR g®n |l okalizovanld na-1% chr
Azl oHenlJ z 8 ex-nov

Ak - duje prote2n s 919 AMK a m
110 kDa
xmr\
o

X-chromosome
=

AR-gene —D-O- - E-

CAG)IGGN),
1 919
AR-protein | el
e N-terminal domain (NTD)«««uuceananes © 4 .. Ligand-binding domain (LBD)-~"

- Transaclivation domain = . . Pimerization
- Caragulatar hinding DNA-binding domain (DED)

- imernzation
- Nuclear locahzalion
- CO?QQUlS!Of blndlng

- Nuclgar localization
- Coraguiator binding



Aex-n 1 pozost8&va z dvochCApal y
GGN mo),? vt or ® *xKnel ugl¥sh® pol ygl
polyglyc2nov®etsmme Rl meN dom®ne

Apol ymorfn® oblasti s¥% oddel en
ACAGopakovania v popul 8cii wvar:
A(GGT)3GGG(GGT)2(GGC)no pakovani e var2r

Ad EHka CAG opakovan2 nepri amo
transaklm vpaolt enci 8§81 om

AARalely >40 opakovan?2 redukuj ¥% al

AAR alely s malldJm poltom opako
receptora, ved¥W k abnor m8l ne v
prostatick®ho tkani va



M U t § C I e A Structural Defects Phenotype Hutation Type
Gernline  Somatic
2 Complete gene deletions complete &15 3
Am U t § C | e V A R g Partial gene deletions complete AlS a8
’ Partial gene deletions mile s 1
r e I a t 2 V n e | a S t ®F‘ar‘tial gene deletions LrralEle e&ear 1
b : .
0] k o) I 0] 3 7 O ; I 2 m Partial gene deletions lsrungesl cencar 1
. 1-4 bp deletions complete AlIS =]
N R S n a J V y G G 2 m 1-4 bp deletiong FrOSIElE CERCEr 5
y il ntron deletion partial AlS 1
rl Z n y C h rr(lyVEb§ C | 2 Bplice - junction deletion complete AlS 1
Splice - junction deletion SrEEsl SEeET 1
nsertions complete AlS 4
hsertions (variable) Kennedy syndr. 1
) nsertions LTErElE CECEr 1
bp duplications complete A15 1
Def ekt nlJ AR J €  [rotal 27 g
Z a h r n U t I\] V t r O C S5ingle Base Mutations
1 mino acid subst, complete AlS 124
p a t O I O g I C k I\J C h S ming acid subst. partial AlS 104
smino acid subst. mile A5 10
Amino acid subst. LemElEle CEeeEr 2 33
_1' Sy n d - r . m a n d r O g <f-‘« mino acid subst. B T T 4
dmino acid subst, UTE LrmslEtE SEmET £ 1
InsenZItIVIt ultiple amino acid subst. complete AlS 2
. Multiple amino acid subst. LrralEle e&ear v
2 ne u r O I O g | C k ® O Splice - junction subst. complete AlS =)
g _ Splice - junction subst. partial AlS 1
( S p | N § I N a b U I b § Splice - junction subst. SEEET OSSN 1
L ntron subst, complete AIS 1
atrOﬁa) Premature termmination codons|  arwsdsle cascas 4
Premature termination codons complete AlS 27
3 k . t t Premature termination codons partial als 1
. rakoVina prosta
p y Total 289 S0
GRAND TOTAL 374



http://www.mcgill.ca/androgendb
http://www.mcgill.ca/androgendb

ST 6l

m andr og®nove |

Asptsdmen §ci ami, ved%ci mi
A90% mut §ci 2 v AR g®ne tViweai e
A1:20000a H1: 64 000 narodenllch

SN aF (U

K

N
S
K
cFl

m kompl et ne | andr
Insenzitivity (CAIS)

Asa vyznaluje HensklUmi externl
sl epo konliacou vag?2nou, abse
gynekomastiou a sl abldm ochl pe
rudi ment 8rna materni ca

Ahl adina testoster-nu je v pul
Ssubstr8t pre synt®zu estrog®n
Amt He sa vyskytnw¥ zvlIGen§ hl
hor m:- nu



SRV - JinCLS e T Pt [ Gl Sllll AW e ol aL Al
iInsenzitivity (PAIS)
vwznaluje sa vysokou fenoty

1 A : . : :
PAIS muHskIJ genit §l, i nEf et i a

2 A . . X B
PAIS |MuHs kIl genit 8§l , mi erne zn2Hen8 maskul i ni
3 |prevaHne muHsklJ genit8l, vWUrazne zn2Hens§

PAIS ([t estes, r8zGtep skr-ta

a4 nejednoznal nlJ genit 8§l (falick8 Gtrukt %r a
PAIS [kl itorisom), vWOrazne zn2Hen§8 maskul iniz§

HensklJ genit 8§l So separovanldm wuretr 8l nym
otvorom, mierna klitoromegS8lia

HensklJ genit 8§l S pubickliJm ochl pen?m

HensklJ genit8l bez pubick®ho ochl peni a




VLU SR GRIL et AR 250 ®: Nk

4Ll L R - S 16 YR Vgt I UL SLES I 24 SV. L A RiF A0 ®
pacientov s AlS

jednonukl| eot i do,vw®e dsucbes tki tzi/gcm
AMK alebo k tvorbetermina In ®h o kod: nu

. hnukl eoti dov® I nzernvedYiakeko
posunul? t ahoir & ca alebo k pred [ asne]
termi n8ci 2

. Y1l ng dibswobmm8 del ®c i2d0mM)®n u (

.intr-nov® mut 8§ci e, namRAa| ¥c



Premature termination, deletion,or insertion mutations

AR6150
VA2150:232 X R 607 X
K 580 X
VE2020:232 X AF 582 0
AR 1270:172 X G 37X AC 579 0:619|X W718 X W 796 X S853 X v g67 X
Q60 X E 3563 X vagox Y534X AN6O2 0 AP7660807 X R786 X |VNB480:6879 K 883 X
VG510:184 X |L172% | |aG 2720301 X 502 X ADEQO?‘ R752 X Eg"” R 831 X 1
586 625 724 772 | 816 | 868 | 919
2 3 4 5 6 7 8
L 547 F(L 741 ©) F725 [
E2k cssL‘U ‘ L?EB!S Mh?l‘u
Q1R (G 443 B GImW ESEIE
G5y % 7?3322\'” F704 5
it ; Coran ceson|||ll G754 1897
Aa substitution mutations Ca76 F 2687 ¥ v3dR 5814 N
C579Y 1664 N G 683 Q W741R G 820 A
V581F D695 N M 742 v LB21 ¥
F 582 5] DGa5 H M 7421 R3831a
F582 Y D6asy G743V R831L
L EGEND R 585 K P671H 5702 A U744 F Y834 C
ABOGT 5703 G M745 T R 840 ¢
Mutation in normal type = CAI S897 GIR AV BN N702% V740 Hlﬁqfd:‘i"
Mutations in red = PAI D604 Y & % E’ AI'HT?’EEU T
Mutations in blue = +R 607 O G708V G 750 D RozaK
Mutations green = both CAl & PAI * E g?g!l’: L712F W 751 R R B85 1
Mutations in = & R615 H 7:?75524% L863 R
Mutations in = & Eﬁs}g; L722F ﬁ;gé g B%gil’é
Mutations with* = also has male LR NIFRE v 6B I
breast cancer \L;gflf v
When more than one mutation Y
present in patient, other mutations ?g& 0
in brackets
Brees L831 v
D767 E
N771H
i
774 1898 T
R %903 1
R 779 W 4
780 | P904 H
- - : - %'
Location of splicing and untranslated region mutations Po13 s
V143 AExon2 g+la g+t a3t g+1a F916L
' AR- [4]
s— e 2t « e —EE—
Intron 1 e 3 4 5 6 7
A6khb -18

Location of intron mutations
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ARSI " S s U ESRkas i mRkTe

Amut 8ci e, ved¥Wce k infertilit
transaktival n®ho potenci 8l u n

Anepozorovala sa Hiadna kor el
mut 8ci e a typom infertility (
oligozoospermia, oligoteratozoospermia)

Amut 8§ci a Gl n58Leu bola ident.
azoospermiou aj u pacienta s oligoteratozoospermiou

Avpl yv dEHKky CAG opakovania n
v Japonsku, Ameri ke, Austr 81|
Eur - pskej popul 8ci i



W2 T el A RECTUCE o il PACK OV, IRIGEE b

Aval Gina mut 8ci? s¥% substit ¥
LBD AR

As¥% pop2san® aj viacer ® mut §
rakovine prostaty

Av d!sledku muts8&8ci?2 v AR aj
adren8l ne androg®ny Yl inkuj %

Av pr2pade AR mutS8cie T877A .

(hydroxyflutamid a cyproster
androstenedi ol , stradi ol a
aktivovat AR transkrip cCl u

Aasiv 30 % vzoriekmetast 8z uj Yucej rakovir
sazistilo,b He AR mut 8ci e zvyrGW| Y4 t 1
citlivostT na adren8lne andro



ANDROGEN RECEPTOR GENE MUTATIONS IN PROSTATE CANCER 30-7-03

Location of mutations introducing premature termination of codons or deletion of 1-6 bp

AP 5540 {x2)

ABQ) ALSATO

W 741 X
A G73G [ 7000

W 751 X (x3)
586 628 | 772

816
2 3 4

&h
=]

| | V730M |
| P51451 0525?35 Rlsag G GB?DHGGEBA| ‘ %2) 8;’%5
L701H R 726
L 574 P K 630 T x3) R 726 L L B30 P
P340L  Gson 1672 T £%00E G743 G S 701 P
K 180 R P 2695 Lrav
S208 R T575 Al|| CB19Y(x2) v ?105?|".1"|1(02 - R 846 G
Q64R x A 748 T
E198 G S782N
E202E:|N222D K 530 R S647 N 0 N V 866 M{x2) [\ ggo gl|G %09 @
A 586V T 6497 L720 E Mo i
Location of single amino acid substitution mutations A587S AT G750 S - D 879G -
F 754 L Q919 R
G724 N|T 755 A D 890N
Mutations which are illustrated by v 7571
the same colour are present inthe
' ' V 757 A{x2
same Cancer Tissue specimen. S 750P
Mutations in red germline Y 763 C

Location of splicing and untranslated region mutations
g+2t

AExon3
c+21da

o5 ¢

2 N d
Intron 1 2

- 2860




SpNi&RN - S mE - ta /U AbRSH "N a~ s m U
(Kennedyho ochorenie)

Azriedkav® na X viazan® reces
nNeudromuskul §rne ochoreniti e

Apostihuje 1:40 000 narodenlc

Anajfrekventovanej Gie vo F2ns
Japonska

A ochorenie sa manifestuje medzi 30. 0 50. rokom

Asympt -my: svalovld dyskomfort
gynekomasti a, progreduj Y“saca sl
asti ach konl at 2 n, fasci kul §8c
bul b8rna sl abos ¥, strata andr
aily, T IO, e Sk, e S L o I L e e =

hernia



Aochorenie je splsoben® expanz
el »LEel il L ARRE S LR L

Au zdravWldch je pol-8t opakovan?

Apol et opakovan2 sa | 2Gi Uu | ec
( Negroi dng§8 pedpw,l SkauwkazZer2,dn §:
Mongol oi d2n38,: HEA2 p8nska: 23)

Au postihnutldch je p®let opakoc

Avzni k8 prote2n s polygl-utam?r
termi n8l nej dom®ne

Azistila sa korel cia medzi pc
nN8§stupu a z8vaHNnos+*Tou ochoreni

Aposti hnut® receptory sa nach &
vyUmot oneur - noch prednliJdohor oho:
vypl OJvaj] %% aj hl avn® pr2znaky



Aochoreni
(-~ T0NSF s TS0 |

e j e vIJs| etoiy mmkciek o mb |
f

bunk§8ch, |
t
n

unction) AR v andr ¢
o vedi e k andr og®n
0 X I(gaik ef function) AR\ | e

ocCc h, | o splsobuje I

Z2skaniti a
mot oneur -

Aagreg8cia poGkodenlch recept
Gti epeni e a abnorm8lny met ab
bunku

Azi stil o sa, He G13i ehpe8n ivd oKaus
| ndukci I smrt | nNeur - nov

ApoGkodenlJ AR deaktivuje trar
ktorlJ m8 acetyl §8zov¥ aktivit.
Zzastaveni e expresi e g®nu a n



Glukokortikoid nlJ r ecedpt or
2 SF e haRatN S ealr at T vayicet et Y]

AWGR je |l okalizovanld na chr omo
pozost8va z 9 ex-nov
Aal ternat2vnym splicingom pri

vzni kaj % dve mRNA a pr gaéGRnov

N GRbprote2n 742 ANR
SE GRbMRNA % 3E
51213 a5 [le[{7[st o0 [{on| 3E
5H GRUMRNA 9 3E

N GRUprote2 n 777 AMKE




Polymorfizmy GR

Bc/l polymorfizmus (G/C)v I nt & B (lVS2+6406)

A frekvencia heterozygotovje 30 - 50%

Avyznaluje sa zviJGenou glukoko
n2zkou hladinou korti zolu po o
nz2zkouakPsa reakti vitou na psyc
Azmeny v metabal Vazimgpemih®SSul i n
BMI, zvlJGen® z8soby podkoHn®ho
naopak zn2 MehHr BM| impofduwls§wi zv
Asn363Ser (N363S) YAGTawpazztcii
v e X - ;nfrekvéhcia heterozygotov cca 8%

AzviJGen8 inzul2nov§ odpoven n:
prejavy anal ogick® ako pri pr

Arg23Lys AGG Y AAG (200) v e x - n drek@encia5 - 10%
Ar el at2vna steroiadwv8hmoanils men ¢

profi - ni HG2 inzul2n nalal no
a zvIiJGen8 muskul at %r a

AN



Mut 8ci e hiGR®wnaid Yac e
kK sy n d ru-kontikosteroidnej rezistencie

_—

Regi|[[Pmz2cNakl eot|i d@RASs Vz¥ah fyziol - gi
zg§mena z §mena
exon2 |1188 |T-insert, frame shift Nelsonovsyndr - m,
pravdepodobne denovo s o mat i
mut 8ci a, zavedeni e
366
exon4d | 1562 CGCY CAC |Argd77His |Hi adna transaktival
exon5 |1808 |ATCY AAT |Ise559Asp |Cushingpysyndr - m, pr aveg
denovo mut §,cnnoar m81| na 4
ale 50% redukciav  expresii
ex - n|@024 |[(4Dbp 50% redukcia v GR expres|
del ®c i|mRNAa
splicing.
mieste




Mi ner al ok omdeptdk 001 d n IJ

Zo SR e an 0 NS S SAC I a S 23 STt B ]
ARud sAMIBR | e alizovanll na 4. c
Adva pr v ®sla yie s¥% prepisova
c X -
Y
r

osem nal G2 k- duj e cel

Aal ternat 2
vVytvsgraj % e

AAMMR g®nov8 expresia je pod ko

| ok
a1l
h e
nou
1 n

=&
>0 ®
(w))]

nov
0 E-nap
Z F b\

Pl1(proxi mal, silnej G2 prom-1tor
J:af;—g s He H7 1] =+ Mi neral okort
" receptora _al dost «
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