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Summary

Cytochwome cheme lyase (CCHL), also- knownw as holocytochwrome ¢ synthetase is the maturatiov
engyme that attaches heme covalently to-the mitochondrial c-type cytochwomes. CCHL iy av 269 amino-
acid long soluble proteirn of the mitochondrial intermembrane space and it iy v strong interaction
withy the: inner membrane. Only the primary structure of the engyme iy known, whence we know that
close to- ity N -terminal end i€ containg two- conserved CPV heme regulatory motifs that arve important
i ity heme binding activity.

We have heterologously overexpressed ond purified the mitochondrial maturationw engyme from
yeast, that was provenw to- be catalytically active inv the bacterial evwironment, for structuwal
inwvestigations and inv vitro maturation studies. We have tested ity purity by denatwring gel
electrophovesis, and we have determined ity yield (~0.25 mg/g wet cell mass). We have noticed that
under denatuwring conditions the proteinv band rung consistently at av higher molecular masy thav
expected from the sequence of CCHL.

Based ow this (and other) facty we have predicted the structure of the protein by the program
IUPred. This program cowv identify with high fidelity disovdered regions inv av protein. According to-the
prediction a contiguous segment ov the N-terminal end,; representing ~25% of the total sequence is
disordered, and containg awv excess of some of the amino- acids which typically promote disorvder. We
have examined witiv the program the structure of ity known homologous, and we found that the
proportiow of the disordered pawt invthese proteins con be even higher, from 25 % to-61 %.

Inw order to- further characterige the secondary structure we hawve measuved the UV circuwlawr
dichwoism (CD) spectrum of CCHL and fitted it with the program CDTOOL. This aonalysis yielded a total
of 35.7% contribution by segmenty not assuming ovdered secondary structure. The resudty of the
prediction and the CD experiment awe i good agreementy i terms of the existence of a sizeable
disovdered regiovw invthe protein.

We hawe cowried out inv vitro- experimenty with the purified CCHL and ity heme substrate to- study
their interaction. Their incubatiow yielded biphasic spectral changes over time. We attribute the first
phase to-the disappearance of free heme, while the heme and the protein estalblish inferaction. During
the second phase, when awnv absorvptiow spectirum typical of 6 -coordinated low spinv heme develobs; the
heme g likely to- become coovdinated by the cysteines of the heme regulating motifs of CCHL. Based ow
these resulty we cawv propose av model for the interactiow of CCHL withy heme. According to- our model

IV. The structure of CCHL homologs according to- the IUPred disovdered
structure predictor progromw :
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V. The WV Circudaw Dichwoism (CD) spectrumv of CCHL:

the disovdered segment of CCHL, which includes also- the heme regulating motifs, is able to-wrap the 5
heme due to- ity disovder-related flexibility.
We have also- performed inv vitro- maturation experiments witiv the purifted CCHL and ity heme .
and, apocytochwome substrates. We have demovutrated that under strongly reducing conditions our o
heterologouwsly produced and purified heme lyase iy able to- mature cytochwome c inv vitro. This was g
provew by the heme peroxidase activity of the holocytochwome band inv denaturing gel as well as by the = 4
albsorptiow spectirum of the reaction mixture: >
Our resudty openv the way towards the better understanding of the structuwre and functionw of CCHL ]
and ity interactionw withy ity two- substrates, heme and apocytochwome c. We have reached the point 3
where by producing site specific nmulboanty of CCHL in the futuwe we will be able to- explove the
mechanism of the matwratiow of the exceptionally important protein, mitochondrial cytochrome c. _ _ _ _
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I. The purity of the His, -tag fused CCHL : wavelength, nm
II. The WV absovption spectrum of the His,-tag fused CCHL:
kDa VI. The proportiow of secondary structure elementy of CCHL, calcudated from fitting of the UV CD -spectrum
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A: 15 % SDS - PAGE, stoined withv Coomassie BB G-250
B: We stern blot assay of the His, -tag fused CCHL
(HRP conjugated His, —tag/wnﬂbody)
1. His, -t fw;ed/CCHL (~8 ug).
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III. The structure of the CCHL engyme as the IUPred program predicty it: A: Tome -dependent UV - Visible absorbtion spectia of LCCHL
B: Time course of the spectral changes at two- chavractreistic wavelengths:
Dosztanyi, Tompa, Simon, http://iupred.enzim.hu/
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| VIII. :Invitro- maturatiow experiment. Interactiow of CCHL with the heme and apocytochwome ¢ substrates:
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Absorption spectra befor reduction by Na-dithionite (blue),
right after reductiow (red), 40 minutes later (black).

~In-gel” ECL (e nhanced chemiluwminescence) signal
detected as o convsequence of heme peroxidase activity of the
i vitro- matured cytochwome ¢ .



