Gaucher hastaliginda, otofaji mekanizmasi ve aktivitesinin

molekiiler ve hiicresel diizeyde incelenmesi
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Lizozomlar, hiicrenin en dnemli yikim organelleri olup, i¢lerinde asit pH’de ¢alisan bir¢ok hidrolitik
enzim bulundururlar. Yikilacak substratlar, lizozomlara endositoz, fagositoz ya da otofaji gibi farkli
mekanizmalarla tagimirlar. Makrootofaji ya da kisaca otofaji, hiicre igindeki stoplazma parcalar ve
organellerin, otofajik vezikiil denilen kesecik benzeri yapilar icinde hapsedilmek suretiyle lizozomlara
taginmasi ve burada sindirilmesidir. Lizozomlarin fonksiyonlari, lizozomal hidrolazlar ve lizozom zarinda
bulunan lizozomal zar proteinleri (LZP) nin uyumlu ¢alismasina baghdir. Bu proteinleri kodlayan genlerde
meydana gelen mutasyonlarin lizozom islevlerini bozarak, hiicre icinde metabolize olmayan substratlarin
birikmesine ve lizozomal depo hastaliklarima (LDH) yol actigi gézlemlenmistir. Bir hiicre i¢i yikim
mekanizmasi olan otofajide yikim lizozomlarda gerceklesmekte olup, lizozomlarin isleyisinde meydana
gelen herhangi bir aksaklik, otofaji mekanizmasini da dogrudan etkilemektedir. Gaucher Hastalig1, lizozomal
zar glikoprotein glikoserebrozidaz (GBA) ya da GBA kofaktorii olan Sapozin C mutasyonu ile hiicre i¢inde
glikozilseramid (GC) ve diger glikolipidlerin birikmesiyle ortaya ¢ikan bir LDH’dir. Gaucher hastaligina
sebep olan degisik mutasyonlar ile otofaji mekanizmalar1 ve aktivitesi arasindaki iliskiyi molekiiler diizeyde
incelemek amaciyla, otofagozom olusumunun degisik asamalarinda rol oynayan otofaji gen ifadeleri normal
ve aclik kosullarinda fibroblast hiicrelerinde nicel gergek zamanli polimeraz zincir reaksiyonu ile analiz
edilmigtir. Normal kosullar ile karsilastirildiginda, ag¢lik durumunda kontrol hiicrelerinde otofaji gen
ifadelerinde genel bir artis gozlenirken, Gaucher hasta hiicrelerinde gen ifadeleri, hastalarin tasidigi
mutasyona yada otofajik vezikiil sekillenme asamalara gore farklilik gostermektedir. Bu durum, farkli
genetik mutasyon tasiyan Gaucher hastalarinda, otofajinin kompleks bir molekiiler mekanizma ile direk

etkilendigine isaret etmektedir.



Molecular and Cellular Analysis of Autophagy in Gaucher Disease
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Lysosomes are the most important degradative organels of the cell, containing many hydrolytic
enzymes, which are optimally active at an acid pH. Subtrates are transported to lysosomes through different
mechanism such as endocytosis, phagocytosis or autophagy. Macroautophagy (shortly autophagy) is a
degradation pathway, engulfing portions of the cytoplasm and organelles in the cell and by subsequent
delivery of the cargo to lysosomes for degradation. Lysosomal functions are depend on coordinative action
of lysosomal hydrolyzes and lysosomal membrane-bound proteins. Mutations occurred on the coding region
of these proteins cause defective lysosomal functions, accumulation of un-metabolized target substrates in
the cells and finally occurance of lysosomal storage disease. In a cellular degradation pathway, autophagic
degradation is occurred in lyssosomes, therefore disorders in lysosomal action may directly effect on
autophagy. Gaucher disease is a lysosomal storage disease resulting from mutation of the lysosomal
membrane-associated glycoprotein glucocerebrosidase (GBA) and GBA cofactor of Sapozin C, which
results in intracellular accumulation of glucosylceramide and other glycolipids. In order to show, the
molecular relation between autophagy mechanism and activation with different mutations seen in Gaucher
Disease, the expression of autophagic genes, which have different role in autophagosome formation, were
analyzed under starved and non-starved conditions by using real-time polymerase chain reaction. The
expression of autophagic genes significantly increased in starved- control cells, however gene expression
was variable according to mutations and autophagosome formation steps. These results indicate that, in

Gacuher patients carrying different mutations, autophagy is directly effected by more complex mechanism.



