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TEZ OZETI
OZET
Proteinlerin kiitle spektrometresi (MS) ile nicel analizi, analitik yanitlarin (mesela iyonizasyon etkinligi)
molekiiler tiir 6zgiilliigii sebebi ile kismen sinirl uygulama alania sahiptir. indiiktif olarak eslesmis plazma
kiitle spektrometrisi (ICP-MS) ise elementel konsantrasyonlarin belirlenmesi igin ideal bir aragtir. ICP-MS’de
bu tiir bir 6l¢iime olanak saglayan en giiglii 6zellik, sistemin bilesik yapisindan bagimsiz genel bir element
tepkisine sahip olmasidir. ICP-MS’de karsilasilan ender sorunlardan biri olarak ise ¢ok atomlu tiirlerin neden
oldugu izobarik spektral girisimler sayilabilir. Proteinlerde dogal olarak bulunan ve ICP-MS ile saptanabilen
elementlerin hassas ve miidahalesiz miktar belirlenebilmesi, ICP-MS'nin proteomikteki roliinii arttiracaktir.
Ne yazik ki, birgok proteinde mevcut olan heteroatomlarin, yani kiikiirt (dogal proteinde yaklasik %5 oraninda
Anahtar kelimeler: bulunur) ve fosforun (fosforilasyon nedeniyle okaryotik hiicrelerdeki tiim proteinlerin yaklasik 1/3'tinde),
Elementel etiketleme belirlenmesi yiiksek iyonizasyon enerjileri nedeniyle biiyiik 6l¢iide zordur ve ayrica yiiksek dl¢iide cok atomlu
Fosforilasyon girisimlerden muzdariptir. Bu ¢aliyjmada s6z konusu problemlerin ¢oziilmesi i¢in literatiirde son yillarda
ICP-MS sunulan yaklasimlar incelenmistir. Sektdr alan aletlerini veya kuadrupol kiitle analizérlii cihazlarda reaksiyon
Izotop seyreltme analizleri hiicrelerini kullanan yiiksek ¢oztniirliklii ICP-MS spektrometrisine dayanan bu yontemler sayesinde elde
Kantitatif proteomik edilen mutlak tespit limitleri, kiikiirt ve fosfor igeren tiirler i¢in diisiik pmol (pikomol) ve orta-yiiksek fmol
Proteomik (femtomol) araligindadir. Bu nedenle ICP-MS’nin yasam bilimlerinde gelecekte bir doniim noktasina yol

agmasi beklenmektedir.
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The Emerging Role of ICP-MS in Proteomic Analysis

THESIS ABSTRACT

ABSTRACT

Quantitative analysis of proteins by mass spectrometry (MS) has limited application in part due to the
molecular species specificity of analytical responses (e.g. ionization efficiency), while inductively coupled
plasma mass spectrometry (ICP-MS) is an ideal tool for determining elemental concentrations. The most
powerful feature that enables this type of measurement in ICP-MS is that it has a general elemental response
independent of the compound structure of the system. One of the rare problems encountered in ICP-MS is
isobaric spectral interference caused by polyatomic species. Sensitive and non-invasive quantification of
elements that occur naturally in proteins and can be detected by ICP-MS will increase the role of ICP-MS in

Keywords: proteomics. Unfortunately, heteroatoms present in many proteins, namely sulfur (occurring in about 5% in
Elemental labeling native protein) and phosphorus (in about 1/3 of all proteins in eukaryotic cells due to phosphorylation), are
ICP-MS largely difficult to detect due to their high ionization energy and are also highly suffers from polyatomic
Phosphorylation interference. In this study, approaches presented in the literature in recent years to solve these problems were
Proteomics examined. Based on high-resolution ICP-MS spectrometry using sector field instruments or reaction cells in
Isotope dilution analysis quadrupole mass analyzer devices, the absolute detection limits achieved by these methods are in the low
Quantitative pmol (picomole) and mid-to-high fmol (femtomole) range for sulfur- and phosphorus-containing species.
Proteomics Therefore, ICP-MS is expected to lead to a future turning point in life sciences.
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