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ABSTRACT

Fe-HPCD is a non-heme extradiol enzyme that operates in the oxidative ring opening pathways
of aromatic compounds.[1,2] Recent studies showed that the proton transfer to afford 3 or 4
from O (Figure 1) is assisted by an His200 residue that is lying in the secondary sphere of HPCD
active site.[3,4] Thus, the main role of His200 is acting as a Brgnsted base.

Herein, we present a Density Functional Theory analysis of the energetics of a modified first
coordination shell with the objective of mimicking the role of His200 by incorporation of various
functional groups on one of the imidazole rings (Figure 1). The aim is to create a proton transfer
agent that is adequate in terms of thermodynamic and kinetic parameters in comparison with
the native protein environment. Figure 1 shows the reaction mechanism and possible functional
groups capable to act as a proton shuttle.
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Figure 1: Reaction mechanism and substitutions on axial ligands considered in this study.
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OZET

Fe-HPKD aromatik halkalarin oksidatif halka acilimini gerceklestiren, hem-olmayan (non-heme),
bir enzimdir.[1,2] Onerilen reaksiyon mekanizmalari ve literatiirdeki son calismalar, 0 nolu
kompleksten 3 veya 4’e (Sekil 1) erisimin ikincil koordinasyon kiresinde bulunan His200 bazi
araciigr ile gerceklestigini 6ne sudrmektedir. [3,4] Dolayisiyla, His200'Un reaksiyon
mekanizmasinda Brgnsted bazi olarak rol oynadigi sdylenebilir.

Arastirmamizda, Yogunluk Fonksiyoneli Teorisi kullanilarak birinci koordinasyon kuresinde
bulunan imidazol halkalarina farkli fonksiyonel gruplarin eklenmesi ile ikincil koordinasyon
karesindeki His200'Un gorevinin taklit edilmesine calisilacaktir (Sekil 1). Tasarlanan proton
transfer gruplarin termodinamik ve kinetik parametreler acisindan dogal enzim merkezindeki
tepkime ile uyumlu olmasi hedeflenmektedir. Sekil 1'de reaksiyon mekanizmasi ve proton

transferini gerceklestirebilecegi dusinulen fonksiyonel gruplar listelenmistir.
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Sekil 1: Reaksiyon mekanizmasi ve aksiyal ligandlar Gzerine eklenmesi dustnulen fonksiyonel
gruplar.
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