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Opioidy

« endogenni opioidni peptidy * polosynteticke opioidy
* opiove alkaloidy * synteticke opioidy

Opioidni receptory — MOR, DOR, KOR, NOP-OR
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Waldhoer a kol., 2004. Annu Rev Biochem 73, 953-990.




Opiové alkaloidy s morfium

Desetidenni expozice potkand samcu kmene Wistar:

|

10 mg/kg (den 1. a 2.)

15 mg/kg (den 3. a 4.)

20 mg/kg (den 5. a 6.) ) kontroly: 0,9% NaCl
30 mg/kg (den 7. a 8.)

40 mg/kg (den 9.)

50 mg/kg (den 10.)



Adenylylcyklaza (AC)

vazebné misto
pro ATP

vazebné misto
pro Mg 2*

COOH

Prevzato a upraveno podle Pierre a kol., 2009, Nat Rev Drug Discov 8, 321-335.



Regulace AC Foocoscd AL

~

AC Il, AC IV, AC VII

X
vazebné misto ‘ )\
X ro Forskolin \ 4
% sto &

solubilni AC



Cile dizerta €ni prace:

« stanoveni obsahu vSech izoforem adenylylcyklazy (AC I-1X)  ve frakcich PM
(morfium/kontrola, usmrceni 24 hodin po aplikaci posledni davky morfia)

 provedeni stejné analyzy ve vzorcich PM izolovanych z potkanu, ktefi byli vystaveni
stejné expozici morfia, ale byli usmrceni 20 dni po podani posledni davky

 stanoveni obsahu vSech hlavnich t Fid G protein G a Na, K-ATPazy

|

 detekce kvantitativnich zm én indukovanych morfiem ve frakcich PNS a PM
» proteomicka analyza frakci PNS a PM

 detekce a proteomicka analyza G B podjednotek
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Shrnuti prvni ¢asti dizerta éni prace:

* byl prokazan specificky vzestup AC | (8x) a AC Il (2,5x) ve vzorcich PM
izolovanych z potkant usmrcenych 24 hodin po aplikaci posledni davky morfia
(10-50 mg/kg, 10 dni)

* hladina obsahu AC IlI-IX se nezm énila

 kratkodoba expozice zvirat morfiu neméla vliv na zménu AC | a AC Il

» specificky vzestup AC | a AC Il se projevil jako pln é reverzibilni

e hladina obsahu vSech hlavnich t Fid G protein G a Na, K-ATPazy se nezm énila
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|dentifikace protein U PNS — analyza pomoci MALDI-TOF MS/MS
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Ujcikova, H. , Eckhardt, A., Kagan, D., Roubalova, L., Svoboda, P. 2014. Proteomic analysis of post-nuclear

supernatant fraction and Percoll-purified membranes prepared from brain cortex of rats exposed to increasing
doses of morphine. Proteome Sci 12:11.




|dentifikace protein U PNS — analyza pomoci MALDI-TOF MS/MS

Spot Oznaéeni Nazev proteinu Nasobek
proteinu zmeény
1 0i|148747414 guanin deaminaza 12,5
2 0i|17105370 V-ATPaza, mozkové izoforma 12,6
3 0i|1352384 protein disulfid-izomeradza A3 13,4
4 0i|40254595 dihydropyrimidindzovy pfibuzny protein 2 13,6
5 0i|149054470 N-etylmaleimid senzitivni fazni protein, izoforma CRA_a 12,0
6 0i|42476181 malat dehydrogenaza, mitochondrialni prekurzor 11,4
7 0i|62653546 glyceraldehyd-3-fosfat dehydrogenaza 11,6
8 0i|202837 aldolaza A 11,3
9 0i|31542401 kreatin kinadza typ-B 10,86
10 0i|40538860 akonitat hydratdza, mitochondrialni prekurzor 11,26

Ujcikova, H. , Eckhardt, A., Kagan, D., Roubalova, L., Svoboda, P. 2014. Proteomic analysis of post-nuclear

supernatant fraction and Percoll-purified membranes prepared from brain cortex of rats exposed to increasing
doses of morphine. Proteome Sci 12:11.




|dentifikace protein G PM - analyza pomoci LC-MS/MS
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Ujcikova, H. , Eckhardt, A., Kagan, D., Roubalova, L., Svoboda, P. 2014. Proteomic analysis of post-nuclear

supernatant fraction and Percoll-purified membranes prepared from brain cortex of rats exposed to increasing
doses of morphine. Proteome Sci 12:11.




|dentifikace protein G PM - analyza pomoci LC-MS/MS

Spot Oznaceni Nazev proteinu Nasobek
proteinu zmény
1 BASP1 RAT membranovy neuronalni signalni protein 1 121
2 GBB1_RAT G beta podjednotka-1 12,0
3 KCRB_RAT kreatin kindza typ-B 12,6
4 AINX_RAT alfa-internexin 15,2
5 DPYL2_ RAT dihydropyrimidinazovy pfibuzny protein 2 14,9
6 SIRT2_RAT NAD-dependentni deacetylaza sirtuin-2 12,5
7 SYUA RAT alfa-synuklein 12,0
8 PRDX2_ RAT  peroxiredoxin-2 12,2
9 TERA_RAT tranzitorni ATP&za endoplazmatického retikula 12,1
10 DHE3_RAT glutamat dehydrogenaza 1, mitochondrialni 12,7
11 SCOT1_RAT  sukcinyl-CoA:3-ketoacyl-koenzym A transferaza 1, mitochondrialni 12,2
12 AATM_RAT aspartat aminotransferaza, mitochondrialni 12,2
13 UCHL1_RAT  ubikvitin karboxyl-terminalni hydroladza L1 12,0
14 PHB_RAT prohibitin 12,2
15 COR1A_RAT  koronin-1A 15,4
16 SEP11_RAT septin-11 12,2
17 MBP_RAT zékladni myelinovy protein S 12,5
18 RL12 RAT 60S ribozomalni protein L12 12,7

Ujcikova, H. , Eckhardt, A., Kagan, D., Roubalova, L., Svoboda, P. 2014. Proteomic analysis of post-nuclear

supernatant fraction and Percoll-purified membranes prepared from brain cortex of rats exposed to increasing
doses of morphine. Proteome Sci 12:11.
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supernatant fraction and Percoll-purified membranes prepared from brain cortex of rats exposed to increasing
doses of morphine. Proteome Sci 12:11.




G podjednotka
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supernatant fraction and Percoll-purified membranes prepared from brain cortex of rats exposed to increasing
doses of morphine. Proteome Sci 12:11.




Shrnuti druhé ¢asti dizerta ¢éni prace:

« analyza 10 protein U PNS identifikovala vzestup bilkovin funkéné
spojenych pfedevsSim s oxidativnim stresem, apoptézou azm énou
energetickeho metabolismu

 analyza 18 protein U frakci PM identifikovala jediného zastupce GPCR-signalnich
kaskad - GB podjednotku ( |2x)

* byla stanovena specificka aktivni ¢ast G, ktera byla zm énéna vlivem morfia
celkovy signal klesl pouze nepatrné (1,2x)




Dekuji V am za pozornost.



10 mg/kg (den 1. a 2.)
20 mg/kg (den 3. a4.)
40 mg/kg (den 5. a 6.)
80 mg/kg (den 7. a 8.)
160 mg/kg (den 9. a 10.)
320 mg/kg (den 11.a 12.)

Prevzato podle Sim a kol., 1996, J Neurosci 16, 2684-2692.




Rapid desensitization Short term tolerance Long term tolerance

Endocytosis

B
Arrestin binding

Phosphorylation

G-protein signal

»-

I I
10min  1hr 1 day 1 week

Recycling

Prevzato a upraveno podle Williams a kol., 2013, Pharmacol Rev 65, 223-254.



|dentifikace protein 0 PNS — analyza pomoci MALDI-TOF MS/MS
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Ujcikova, H. , Eckhardt, A., Kagan, D., Roubalova, L., Svoboda, P. 2014. Proteomic analysis of post-nuclear

supernatant fraction and Percoll-purified membranes prepared from brain cortex of rats exposed to increasing
doses of morphine. Proteome Sci 12:11.




|dentifikace protein 0 PM - analyza pomoci LC-MS/MS
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Ujcikova, H. , Eckhardt, A., Kagan, D., Roubalova, L., Svoboda, P. 2014. Proteomic analysis of post-nuclear

supernatant fraction and Percoll-purified membranes prepared from brain cortex of rats exposed to increasing
doses of morphine. Proteome Sci 12:11.




|dentifikace G B podjednotek pomoci LC MS/MS
Poget [%]
Spot Oznaéeni Nazev proteinu Skoére pfifaz. Pokryti MHa plb
proteinu proteinu peptid sekvence (kDa)
3 GBB1_RAT G beta podjednotka-1 184,3 6 16,8 37,4 5,6
4 GBB1 _RAT G beta podjednotka-1 471,0 12 32,9 37,4 5,6
4 GBB2_RAT G beta podjednotka-2 413,9 10 14,4 37,3 5,6
5 GBB1_RAT G beta podjednotka-1 199,1 5 14,1 37,4 5,6
5 GBB2_RAT G beta podjednotka-2 188,7 5 3,50 37,3 5,6

Ujcikova, H. , Eckhardt, A., Kagan, D., Roubalova, L., Svoboda, P. 2014. Proteomic analysis of post-nuclear
supernatant fraction and Percoll-purified membranes prepared from brain cortex of rats exposed to increasing

doses of morphine. Proteome Sci 12:11.




