OZET

Mikroorganizmalar pek ¢ok tiir ve gesitlilige sahiptirler. Her sene ¢ok sayida insan ve
hayvan, bakteriyel ya da fungal sikayetlerden dolay1r tedavi gereksinimi duymaktadir.
Staphylococcus saprophyticus (S.saprophyticus) gibi patojen mikroorganizmalar 6zellikle insan
sagligini olumsuz yonde etkilemektedir. Bunun disinda Alcaligenes faecalis (A. faecalis),
Enterococcus faecalis (E.faecalis) ve Corynebacterium jeikeium (C.jeikeium) gibi firsatgi

patojenlerin de her gecen giin insan saglig1 lizerindeki negatif etkileri artmaktadir.

Mikroorganizmalarin tanimlanmasi, hastaliklarin tanisi, ilag-gida kontaminasyon
kaynaklarinin belirlenmesi, gida zehirlenmeleri, yeni antimikrobiyal koruyucularin gelistirilmesi
gibi konularda 6nem arz etmektedir. Gliniimiizdeki ¢aligmalar hastaliklara dogrudan sebep olan
patojen mikroorganizmalara yogunlasirken; firsat¢i patojenlerle ilgili literatiirde daha az sayida

caligma bulunmaktadir.

A. faecalis ve E. faecalis dogal olarak insan bagirsaginda bulunur. Son dénemlerde ise,
antibiyotiklere karsi direngli hale gelmistir. A. faecalis, S. Saprophyticus’ta oldugu gibi 6zellikle
idrar yolu enfeksiyonlar1 ve hastane kaynakli enfeksiyonlarda yaygindir. C. jeikeium, insan
derisinde bulunur ve ozellikle bagisiklig1 zayiflamis hastalarda ciddi enfeksiyonlara neden
olabilmektedir. Patojenlerin sebep oldugu bu hastaliklarin tedavi stratejisinin belirlenmesi ve
benzer klintk tablo gosteren bakteriler icin dogru tedavinin secilmesi amaciyla
mikroorganizmalarin tanimlanmas: gilinlimiizde insan, halk ve cevre sagligi i¢in Onemini

surdiirmektedir.

Geleneksel tani1 yontemleri ¢esitli dezavantajlar tasidigindan, alternatif yontemlerin
gelistirilmesine ihtiyag duyulmaktadir. Bu sebepten dolayi, bakterilerin ayrigtirilmasit ve
tanimlanmasinda Raman Spektroskopisi gibi yontemler hakkinda arastirmalar artis gostermektedir
ancak; gliniimiize kadar spektrumlar literatiire kazandirilmamis ¢ok sayida mikroorganizma
bulunmaktadir. Bu tez ¢alismasiyla, literatiirde ilk kez olmak iizere, son yillarda 6zellikle artan
diren¢ mekanizmalar1 ve hastane enfeksiyonlarinda rastlanmalariyla dikkat ¢eken ve benzer
patojeniteye sahip, A. faecalis, S.saprophyticus, E.faecalis ve C.jeikeium bakterilerinin
kemometrik yontemlerle Raman spektrumlar1 {izerinden ayristirilmasina olanak saglayan

istatistiksel modeller gelistirilmistir. Saf bakteriler iizerinden elde edilen Raman spektral veriler
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kullanilarak, PLS-DA ve PCA modelleri gelistirilmis ve modellerin ayristirma yetenegi test
edilmistir. Spektral veriler test edilen her numune i¢in parmak izi niteligi tasidigindan dolayi,
mikroorganizmalarin bu yontemle ayristirilmasi, kismi olarak daha pahali olan, niikleik asit temelli
identifikasyon yontemlerinde oldugu gibi daha spesifik sonuclarin elde edilmesine olanak
saglamaktadir. Elde edilen modeller A. faecalis, S.saprophyticus, E.faecalis ve C.jeikeium olmak
iizere tim bakteri gruplarini cins-tiir 6zellikleri bakimindan birbirinden ayristirilmasia olanak
saglarken, Gram (-) A. faecalis ve Gram (+) S.saprophyticus, E.faecalis, C.jeikeium bakterilerinin
hiicre duvar yapis1 farkliliklarina gore de gruplandirdigi goriilmiistiir. Boylelikle insan kaynakli
hata pay1 az, diisiik maliyetli ve ek ekipman gerektirmeyen Raman spektroskopisi yonteminin
geleneksel identifikasyon yontemlerine tamamlayici nitelikte bir yontem olarak kullanilabilirligi

gosterilmistir.
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ABSTRACT

Microorganisms exhibit a wide range of species and diversity. Every year, numerous
humans and animals require treatment due to bacterial or fungal complaints. Pathogenic
microorganisms, such as Staphylococcus saprophyticus (S. saprophyticus), adversely affect human
health. Additionally, the negative impacts of opportunistic pathogens like Alcaligenes faecalis (A.
faecalis), Enterococcus faecalis (E. faecalis), and Corynebacterium jeikeium (C. jeikeium) on

human health are increasing daily.

The identification of microorganisms is crucial for diagnosing diseases, determining
sources of drug and food contamination, preventing food poisoning, and developing new
antimicrobial preservatives. Current research focuses primarily on pathogenic microorganisms that

directly cause diseases, while fewer studies in the literature address opportunistic pathogens.

A. faecalis and E. faecalis are naturally found in the human intestine but have recently
developed resistance to antibiotics. A. faecalis, like S. saprophyticus, is particularly common in
urinary tract infections and hospital-acquired infections. C. jeikeium, present on human skin, can
cause severe infections, especially in immunocompromised patients. Identifying microorganisms
remains vital for human, public, and environmental health to determine treatment strategies for
these pathogen-induced diseases and to select appropriate treatments for bacteria presenting similar

clinical symptoms.

Traditional diagnostic methods have various disadvantages, necessitating the development
of alternative approaches. Consequently, there has been increased research into methods such as
Raman Spectroscopy for differentiating and identifying bacteria. However, many microorganisms'
spectra have yet to be documented in the literature. This thesis aims, for the first time in the
literature, to develop statistical models that enable the differentiation of A. faecalis, S.
saprophyticus, E. faecalis, and C. jeikeium, bacteria noted for their increasing resistance
mechanisms and prevalence in hospital infections in recent years, using chemometric methods

based on their Raman spectra.
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Using Raman spectral data obtained from pure bacterial samples, PLS-DA and PCA models were
developed, and the differentiation capability of these models was tested. Since the spectral data
serve as a fingerprint for each tested sample, differentiating microorganisms using this method
allows for more specific results akin to nucleic acid-based identification methods, which are
relatively more expensive. The developed models successfully distinguished all bacterial groups,
A. faecalis, S. saprophyticus, E. faecalis, and C. jeikeium, at the genus-species level and grouped
Gram-negative A. faecalis and Gram-positive S. saprophyticus, E. faecalis, and C. jeikeium
according to cell wall structure differences. Thus, it has been demonstrated that the Raman
spectroscopy method, with minimal human error, low cost, and no additional equipment

requirement, can complement traditional identification methods.
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