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Between the sixties and eighties, most life scientists focused their attention on studies of nucleic acids and the trans-
lation of the coded information. Protein degradation was a neglected area, considered to be a non-specific, dead-end
process. While it was known that proteins do turn over, the large extent and high specificity of the process - whe-
reby distinct proteins have half-lives that range from a few minutes to several days - was not appreciated. The disco-
very of the lysosome by Christian de Duve did not significantly change this view, as it was clear that this organelle
is involved mostly in the degradation of extracellular proteins, and their proteases cannot be substrate-specific. The
discovery of the complex cascade of the ubiquitin pathway revolutionized the field. It is clear now that degradation
of cellular proteins is a highly complex, temporally controlled, and tightly regulated process that plays major roles
in a variety of basic pathways during cell life and death, and in health and disease. With the multitude of substrates
targeted, and the myriad processes involved, it is not surprising that aberrations in the pathway are implicated in the
pathogenesis of many diseases, certain malignancies and neurodegeneration among them. Degradation of a prote-
in via the ubiquitin/proteasome pathway involves two successive steps: (a) conjugation of multiple ubiquitin moieti-
es to the substrate, and (b) degradation of the tagged protein by the downstream 26S proteasome complex. Despite
intensive research, the unknown still exceeds what we currently know on intracellular protein degradation, and ma-
jor key questions remain unsolved. Among these are the modes of specific and timed recognition for the degradati-
on of the many substrates, and the mechanisms that underlie aberrations in the system that lead to pathogenesis of di-
seases. The recent discovery of modification by ubiquitin-like proteins along with identification of “non-canonical”
polyubiquitin chains that serve non-proteolytic functions, have broadened the scope of the system beyond proteoly-
sis and set new challenges in for biologists and proteomic experts. Major challenges in the field are clearly (i) identi-
fication of the cellular proteins tagged by ubiquitin and ubiquitin-like proteins, (ii) identification of the downstream
elements recognized by these chains, and (iii) deciphering the structure of the different ubiquitin and ubiquitin-like
chains that tag the different proteins.
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[Altmisli ve seksenli yillar arasinda yasam bilimcilerin biiyiik kismi dikkatlerini niikleik asitler ve genetik bilginin
aktarilmasi iizerinde odaklamislardi. Protein yikimi, 6zgiil olmayan, kor uglu bir islem olarak diisiiniilen ve ihmal
edilen bir alandi. Proteinlerin yenilendigi bilinmesine ragmen olayin genis kapsami ve yiiksek 6zgilliigii —belir-
li proteinlerin birkag dakika ile birkag giin arast degisen yar1 omiirleri oldugu- dikkatlerden kagmisti. Christian de
Duve’un lizozomu kesfetmesi bu goriisti degistirmedi, ¢linkii bu organelin hemen hemen tamamen hiicre dis1 pro-
teinlerin yikimu ile ilgili oldugu ve proteazlarinin substrat 6zgiilliigiine sahip olamayacagi agiktr. Kompleks ardigik
tepkimelerden olusan ubikuitin metabolik yolunun kesfi bu alanda bir devrim olusturmustur. Artik, hiicre protein-
leri yikiminin olduk¢a kompleks, gegici olarak kontrol edilen, ve sik1 bir sekilde diizenlenen bir olay oldugu ve sag-
lik ve hastalikta, hiicre yasam ve 6liimii sirasinda gesitli temel metabolik yollarda énemli rolleri oldugu agikca bi-
linmektedir.

Bu metabolik yol ¢ok sayida hedef substrat ve bircok islemi ilgilendirdigi i¢in, herhangi bir sapmanin kanserleri ve
norodejenerasyonlari igine alan birgok hastalik patojeneziyle ilgili olmasi sasirtict degildir. Bir proteinin ubikuitin/
proteazom yolunda yikilmasi iki ardigik basamakta gerceklesir: (a) birka¢ ubikuitin molekiiliiniin substratla konju-
gasyonu, ve (b) etiketlenen proteinin 26S proteazom iginde parcalanmasi. Yogun arastirmalara ragmen, hiicre ici
protein yikimi hakkindaki bilinmeyenler bilinenlerden fazladir ve baglica anahtar sorular yanitlanmamistir. Bircok
substratin 6zgiil ve zamanlanmis sekilde taninmasi ve hastalik patojenezine yol acan degisikliklerin mekanizma-
st bunlar arasindadir. Yakin zamanlarda ubikuitine benzer proteinlerle modifikasyon ve proteoliz dig1 gorev {istle-
nen “nonkanonik” poliubikuitin zincirlerinin kesfi, sistemin kapsamin1 proteoliz digina tasimis ve biyolog ve pro-
teomik uzmanlarini yeni sorularla kars1 karsiya birakmistir. Bu sahadaki baglica problemler: (i) ubikuitin ve ubi-
kuitine benzer proteinlerle etiketlenen hiicresel proteinlerin tanimlanmast; (ii) bu zincirler tarafindan taninan ele-
mentlerin belirlenmesi; ve (iii) farkli proteinleri etiketleyen farkli ubikuitin ve ubikuitine benzer zincirlerin yapila-
rinin desifre edilmesidir.]
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