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A. Mineral korticoid receptors (MR-NR3C2) AS4 aldosterone.pdb
MinerCorticoidAldosteronLatAtbilde.doc:

' ¥
pétijums ar ChemScape MDLI L%‘._ "RasMoI Lt:( ;MAGEQ@ FireFox 3.5.5. adres¢:

htdocsLocal http://aris.gusc.lv/ChemFiles/BilipidCholine/Membrane/MineraloCorticoidReceptor/NR-A-G-P-R2AA2.htm
B. RSU Ara Kaksa 2025 pétijumu par olbaltumvielu MR risinajums .

1) 2AA2.pdb, 2005 The Journal of Biological Chemistry, Departments of Gene Expression and Protein Biochemistry
2) 4FNE.pdb; PL0S Genet. 2012;8(11)
3. Kura steroida molekula ir potencials mineralu kortikoida receptora MR aktivators?................
| P AIAOSTEIONS ...
4. Cetri ierosinataji zinami MR 1.vajs, 2.anti-hipertensijas, 3.saisti$anas selektivitate stipraka par4?

MR 1.vaj$ progesterons................. 2. anti-hipertensijas spironolaktons anti-hipertensijas

3. saistiSanas selektivitate kortizolam............ccccoceennen, stipraka par 4. kortizonu.......
5. Kuras cetras fiziologiskas funkcijas cilvéka kerment ?
1. fiziologisks tidens UN eleKtrolitu.................ccoocoviiiiiiniineciennnn,
2. primari kermena : natrija Na* un kalija K* ..........ccooceeviiieeninnnn, limeni
3. ietekm@ resno zarnu un nieri distalos niervadus (NefroNUS)..........cccccvvveiiiiii i,
4. ... visnozimigaka ir ietekme uz aSinS SPIEAIENU ........eoviuiiiiiiiiiiie e
6. levietot aldosterona AS4
oglidenrazu virkni C21
struktiirformulu ar divam
karbonila O=Cx<, vienu
aldehida O=CH- un diviem
hidroksila skabekliem—OH!

Oglekla atomu cikliskas
struktaras A,B,C,D, vienu
—CHjs un vienu divkarso
saiti >C4=C5< grupas!

. Kuras tris super saimes (super families) ietver oksosteroidu nuklearos receptorus NR?........
. ANArogenu reCePLOIS (AR), .uei ittt nee e b e nteesreeenees

7
1

2. ...Glikokortikotdu reCeptors (GR), ....ioioiiiiieiie ittt
3. ...Progesterona reCeptors (PR)......ici ittt sba e e nnee e
8. Kadus tris galvenos funkcionalos Doménus satur nuklearie receptoru kompleksi?...........cccoee..
1
2
3
9

. N-terminala doméns NTD...... variabls receptora aktivéjoSs doméns AD... DNS saistoss;

. DNS saistosais (Binding) domeéns (DBD) ............ Zn pirkstinu (Zn -finger) motivs.

. C-terminala signalmolekulas — liganda saistosais (Binding) domeéns (LBD). .........c.cccceevuenee.
. Cik spirales un beta strukttiru pilnigi ieskauj aldosteronu saturoso kabatu? 11....... spirales

H3,H4,H5,H6, H7,H9&H11 un 4 B-virknes pa pariem ................

10. Kura no tris aminoskabém sanu virkné tidenraza saite —O—Hee+:O=C< ar AS4 karbonila
grupu un divu citu aminoskabju_starp molekularam Gdenraza peptidu mugurkaula karbonilos?
Thr945....-O-H... O=C.AS4.22C-0-H...0=C<Phe941.... un AS4.-O-H...0O=C<Cys9%42....
11. Kada veida otrg&jas struktiras satur MR androgéna receptors LBD 2AA2.pdb?
4-B-virkness, divas B-plaksnites, 11 AHfa-Spirales........ccccccoceeeiiiereniiieeeiniieeesrreee e esree e e sreeeeeeenns
12. Cik alfa spirales satur polipeptida molekula LBD 2AA2.pdb? 11 Alfa-spirales...........
13. Cik beta struktiras: plaksnites un cik beta virknes ir LBD molekula 2AA2.pdb?

4-B-virkness, divas B-PIAKSIILES..........ccccccoiiiiiiiiiiii e
13a. N-terminila aminoskabe ir Leu727..... un C-terminala aminoskabe Arg983.......... !

Cik aminoskabes veido MR polipeptidu 984.... (skat 2. Lpp) un 2AA2.pdb
983-727+1=256+1=257...."



http://aris.gusc.lv/06Daugavpils/Research/NuclearReceptorLat.pdf
http://aris.gusc.lv/ChemFiles/BilipidCholine/Membrane/MineraloCorticoidReceptor/NR-A-G-P-R2AA2.htm
http://aris.gusc.lv/06Daugavpils/Research/MinerCorticoidAldosteronSLat.pdf
http://www.ncbi.nlm.nih.gov/pubmed/23166518?dopt=Abstract

2AA2, Aldosterone

2AA7, Deoxycorticosterone

2AA5, Progesterone

2AAG, Progesterone, mutant S810L

2AAX, Cortisone , mutant

2AB2, Spironolactone, mutant
3VHU,deoxycorticosterone,2011J.Med.Chem. 54: 8616-8631

13b. N-terminala aminoskabe ir Ser600..... un C-terminala aminoskabe Arg671.....! Cik
aminoskabes veido MR polipeptidu 984.... (skat 2. Lpp) un 4TNT.pdb 671-600+1=72......

>2AA2;4TNT|PO08235|MCR_HUMAN receptor OS=Homo sapiens 984 AA

1 60
METKGYHSLPEGLDMERRWGQVSQAVERSSLGPTERTDENNYME IVNVSCVSGATIPNNST

61 120
QGSSKEKQELLPCLQODNNRPGILTSDIKTELESKELSATVAESMGLYMDSVRDADYSYE

121 180 DNS
QONQOGSMSPAKIYONVEQLVKFYKGNGHRPSTLSCVNTPLRSFMSDSGSSVNGGVMRAV

181 2400 DNS
VKSPIMCHEKSPSVCSPLNMTSSVCSPAGINSVSSTTASEFGSFPVHSPITQGTPLTCSPN

241 300
VENRGSRSHSPAHASNVGSPLSSPLSSMKSSISSPPSHCSVKSPVSSPNNVTLRSSVSSP

301 360
ANINNSRCSVSSPSNTNNRSTLSSPAASTVGSICSPVNNAFSYTASGTSAGSSTLRDVVP

361 420
SPDTQEKGAQEVPFPKTEEVESATSNGVTGQLNIVQYTIKPEPDGAFSSSCLGGNSKINSD

421 480
SSEFSVPIKQESTKHSCSGTSFKGNPTVNPFPEFMDGSYEFSEFMDDKDYYSLSGILGPPVPGE

481 540
DGNCEGSGFPVGIKQEPDDGSYYPEASIPSSAIVGVNSGGQSFHYRIGAQGTISLSRSAR

541 600
DOSFOHLSSFPPVNTLVESWKSHGDLSSRRSDGYPVLEYIPENVSSSTLRSVSTGSSRP S

601 660
KICLVCGDEASGCHYGVVTCGSCKVFFKRAVEGQHNYLCAGRNDCITIDKIRRKNCPACRL 4TNT.PDB
661 720
QKCLOAGMNLGARKSKKLGKLKGIHEEQPOQQQOPPPPPPPPQSPEEGTTYIAPAKEPSVN DNS
721 780
TALVPQLSTISRALTPSPVMVLENIEPEIVYAGYDSSKPDTAENLLSTLNRLAGKQOMIQV

781 840
VKWAKVLPGFKNLPLEDQITLIQYSWMCLSSFALSWRSYKHTNSQFLYFAPDLVENEEKM 2AA2.PDB
841 900 Aldosterone
HOSAMYELCQGMHQISLOFVRLOLTFEEYTIMKVLLLLSTTIPKDGLKSQAAFEEMRTNY T

901 960
KELRKMVTKCPNNSGOSWQRFYQLTKLLDSMHDLVSDLLEFCEFYTFRESHALKVEFPAML

961 970 980 984 1020
VEITISDQLPKVESGNAKPLYFHRK



http://www.rcsb.org/pdb/explore/explore.do?structureId=2AA2
http://www.rcsb.org/pdb/explore/explore.do?structureId=2AA7
http://www.rcsb.org/pdb/explore/explore.do?structureId=2AA5
http://www.rcsb.org/pdb/explore/explore.do?structureId=2AA6
http://www.rcsb.org/pdb/explore/explore.do?structureId=2AAX
http://www.rcsb.org/pdb/explore/explore.do?structureId=2AB2
http://www.rcsb.org/pdb/explore/explore.do?structureId=2ABI

14. Uzradiet atskiribas Hidrokortizonam (HCY) salidzinot ar Aldosteronu?

15. Attélot Hidrokortizona Mw=358.44 |‘q'/mol O O—H Ogleklu cikliskas
6 H,G strukturas A,B,C,D, ar

divam —CHz un vienu
divkarso saiti >C4=C5<

HCY ogludenraza virknes
C21 struktirformulu divam

karbonila O=C< un trim
kortizols C21H2605

hidroksila grupam —OH! o grupas!

HydrocortisoneHCY .tgf
16. Kuras divas tidens molekulas ar fidenraza sait€m stabilizé Aldosterona saistisanu LBD?

............... HOH2Z26,HOHS ...t

17. Kuras tr1s aminoskabes saista aldosterona hidroksila grupas —O—H ar tidenraza saitem?
..................... Phe941,CysO42, TIOAS5 ..ottt
18. Kuras cetras aminoskabes saista aldosterona karbonila grupas O=C< ar tidenraza saitém?
..................... Arg817,5er810,PheB829,GINTTE ......c.ccvceieieieeieeee et

19. Kuras piecpadsmit aminoskabes aktivée MR ar LBD olbaltumvielas ar hidro-filu & -fobu
steroida kabatinu aldosterona pareizai sasaistei receptora ar un cilpu H3?
Ser767.....,Asn770.....,Ala773.....,GIn776.....,Phe829.....,Ser810.....,Arg817.....,
Met852.....,Leu938.....,Met807.....,Phe941.....,Cys942....., Thr945.....,Phe956.....,Glu955.....
20. Uzradiet atskiribas Kortizonam salidzinot ar Aldosteronu? aldehida vieta O=CH- ir
metil grupa —CHzs .....,dubultas saites C1=C2....., C20=C21..... un C11 C=0......
21. Attelot Kortizona H
Ogleklu —C- cikliskas
strukturas A,B,C,D, ar
divam —CH3s grupam un
trim divkarS§am saitém
kortizons C21H2605 >C4=C5< >C1=C2<
and >C20=C21<

ogludenraza virknes C21
struktarformulu divam
karbonila O=C< un tris

hidroksila grupam —OH!




21. Uzradiet atSkiribas Progesteronam salidzinot ar Aldosteronu? aldehida vieta C13 O=CH-
metil grupa —CHes..... un pie C20 karbonil grupa >C=0..... nav —OH pie C11,C17,C21.

22. Attelot Progesterona STR H,CZ O
Ogleklu —C- cikliskas

struktaras A,B,C,D,

ar divam —CHas un
C21H3002 divkarSo saiti >C4=C5<
MW = 314.47 g/mol
progesteroneSTR.tgf
23. Atskiribas Dezoksikortikosteronam no Aldosterona? aldehida C13 O=CH- metil —CH...
pie C20 karbonil grupa>C=0..., pie C21 hidroksi acetata esteris, nav —OH pie C11..,C17....
O

ogludenraza virknes C21

strukturformulu divam karbonila

O=C< un neviena hidroksila
grupa —OH!

24. Attelot Dezoksikortikosterona /O/C\CH
DOC ogliadenraza virknes C23 HGa 1\ °
strukttrformulu divam karbonila HC ©c=007"

O=C< un nav hidroksila -OH

C11, C17! Ogleklu —C- cikliskas
strukturas A,B,C,D, ar divam —CH3
un vienu divkarso saiti >C4=C5< ! o)

1CADOC.tgf
MW=388.51 g/mol
Deoksikortikosterons C23H3205

25. Uzdot atskiribas Spironolaktonam SNL no Aldosterona? aldehida vieta C13 O=CH-
ir metil grupa —CHa.... karboksilats pie C22 >COO-..... un pie C7 sérs S... .

26. Attelot Spironolactona SNL SNLspironoLacton.tgf O
ogludenraza virknes C22
struktiirformulu divam karbonila
O=C un nav hidroksila -OH
C11, C17! Ogleklu —C- cikliskas C24R32045
struktiras A,B,C,D, MW=416.58 g/mol
ar divam—CHzs un vienu A
divkarso saiti >C4=C5< ! O H,C

MR and MR—Spironolactona Antagonisms ir anti-hypertenzivs , kuru vairakas dekades lieto_
Klinika. MR kristalu struktiras C808S/S810L ar spironolaktonu un progesteronu dod ieskatu
receptora aktivésana un ari molekularajiem pamatiem MR modulacija. MR antagonisms ar
progesteronu un spironolaktonu ir “pasivs” antagonisms. Sie ligandi saistas un nover§ MR adoptéet
aktivo konformaciju ar iztriikstoSu mijiedarbibu tidenraza saitem pie Asn770 un Thr945. Rezultata
abas spirale 3 un netiek piesaistitas pareiza (aktiva) pozicija atlaujot piesaistit
transkripcijas ko aktivatoru aktivésanas doménu (AD). Leu938,Phe941,Cys942,Thr945,Phe956,Glu955

SECINAJUMI Redzams, ka maksimala MR aktivacija notiek vienigi, kad notiek vienlaiciga
cilpas pirms spirales 3 un stabilizacija un stipra mijiedarbiba ligandam (aldosteronam)
ar spirali 10. Cilpas pirms spirales 3 un stabilizacijai nepiecie$amas tidenraZa saites ar
Asn770 un Ser767 spirale 3 un GIlu955 cilpa. Ligandi kuri izveido tidenraza saiSu tiklojumu un
mijiedarbojas ar spirali 10 caur tidenraza saitém vai hidrofobo mijiedarbibu ar Thr945 induce
spirales 3 stabilizésanos un kustibu uz , ilesp&jojot ko aktivatora saistiSanos un génu
transkripciju. So ligandu-izsauktos aktivésanas sériju solus veic progesterons un kortizons iztriikstot
aktivitatei MR notikumos, domajams ligandi ir parakuma virs aldosterona daudzos audos.
Spironolaktons ari neizraisa aktivésanos MR jo nespgj veidot iidenraza saiSu tiklojumu ka
beztdenraza saiSu MR antagonists.
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