c36 Protein crystallization course - Posters

&

Materials Structure, vol. 21, no. 2a (2014)

Student abstracts

P1

EXPRESSION, PURIFICATION AND CRYSTALLIZATION OF EPIGENETIC READER
OF THE NUCLEOSOME: THE PHD ZINC FINGER DOMAIN OF BAZ1A

Anastasia Amato’, Alessio Bortoluzzi', Alessio Ciulli "2

"Division of Biological Chemistry and Drug Discovery, College of Life Sciences, University of Dundee,
United Kingdom
’Department of Chemistry, University of Cambridge, United Kingdom

The plant homeodomain (PHD) fingers are small protein
domains found in several nuclear factors that interact with
chromatin. In particular they have been found to function
as epigenetic readers of histone tails post-translational
modifications (PTMs). Sequence analyses of the human
genome have revealed a prevalence of human proteins con-
taining PHD fingers adjacent to Bromodomains and other
epigenetic domains to form tandem units.

The PHD zinc finger domain is constituted of about 60
residues and it is present in several eukaryotic proteins en-
gaged in the control of gene transcription and chromatin
dynamics. It is characterized by a Cys,~-HisCys; conserved
zinc binding motif. It has been proven that this domain rec-
ognizes unmodified as well as post-translational modified
residues on H3 tails and, in some cases, it has been found to
interact with non-histone proteins. The PHD activity is the
result of a combination of several different epigenetic in-
teractions. Furthermore, it is noteworthy a linkage between
the activity of some PHD zinc fingers and the onset of some
human affections as cancer, immunodeficiency syndromes
and neurological disorders.

We are interested to study the PHD zinc fingers do-
mains of the human protein BAZ1A. This protein, belong-
ing to BAZ family, contains other important domain as
WAC, WAKZ motif and C-terminus-bromodomain impor-
tant for assembling the chromatin remodelling complex of
HuCHRAC. The biological and therapeutic importance of
this protein is related to the fact that BAZ1A seems impli-
cated in male fertility in accord with its high expression in
male germ cells, indeed its deficiency causes male-specific
sterility. BAZ1A may represent a novel target for male
contraceptive development.

The purpose of the project is elucidating the structure-
function relationship of PHD-histone interaction and,

eventually, targeting this interaction using fragment-based
approaches thereby paving the way for the design of small
molecule chemical probes as novel modulators.

The PHD BAZI1A construct has been generated using
the PCR-based cloning technology. For enhancing the sol-
ubility and stability during the expression and purification
of the protein we have used a pCril 1b vector, containing
Sumo tag in addition to N-terminal 6-histidine tags. We
have established and optimized a protocol for the expres-
sion and purification, comprising four-steps procedure in-
cluding first Ni-affinity chromatography, followed by
cleavage of the Sumo tag, a second Ni-affinity chromatog-
raphy to remove the cleaved tag, an additional cation ex-
change chromatography and last polishing step performed
by size exclusion chromatography.

Following the protocol described we are able to achieve
high level of purity and we are currently exploring crystal-
lization trials for PHD BAZ1A.

1. C. Musselman et al, Handpicking epigenetic marks with
PHD fingers, Nucleic Acid research, 2011.

2. C. Musselman et al, PHD fingers: epigenetic effectors and
potential drug targets., Mol.Interv., 2009.

3. D.G.H.B.e. a. Poot RA, HICHRAC, a human ISWI
chromatin remodelling complex contains hACF1 and two
novel histone-fold proteins, EMBO J., vol. 13, n. 19, pp.
3377-78, 2000.

4. A.e.a. Ferguson, Targeting Low-Druggability
Bromodomains: Fragment Based Screening and Inhibitor
Design Against the BAZ2B Bromodomain., J.Med. Chem.,
2013.
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STRUCTURAL DETERMINATION OF 5 UTR RNA MOTIFS

Astha' and Janusz M. Bujnicki"?

"Laboratory of Bioinformatics and Protein Engineering, International Institute of Molecular and Cell Biology,
ul. Ks. Trojdena 4, 02-109 Warsaw, Poland, http.//iimcb.genesilico.pl
?Institute of Molecular Biology and Biotechnology, Faculty of Biology, Adam Mickiewicz University, ul.
Umultowska 89, 61-614 Poznan, Poland

5’ untranslated regions of mRNA contain cis-regulatory el-
ements frequently forming secondary structures including
IRESes, binding sites for RNA binding proteins, uAUGs
and uORFs. These sequences play an important role in
translation regulation by promoting or inhibiting transla-
tion initiation, affecting mRNA’s stability and also acting
as riboswitches. As impairment of this regulation machin-
ery perturbs cellular metabolism, leading to various physi-
ological abnormalities studying it at a structural level
seems to be an important research subject.

The aim of my research is to determine the structure of
57 UTR RNA motifs using mainly X-ray crystallography
method, in combination with low-resolution structural
probing methods and theoretical structure prediction. Al-
though X-ray crystallography method for structure deter-
mination is widely used for protein structure determination
it can be also used for RNA. X-ray crystallography tech-
nique employs single crystal X-ray diffraction (SXRD) to
unambiguously determine the three dimensional structure
of large biological molecules at atomic resolution. The
strength of this method lies in the high level of accuracy it

P3

provides and lack of the size limitation for the molecules
that are analyzed. The steps involved in this technique con-
sist of sample preparation, crystallization, X-ray diffrac-
tion and structure determination. But as the surface of RNA
molecules is dominated by a poor differentiated regular ar-
ray of negatively charged phosphates, the crystallization of
RNAs remains a formidable experimental challenge which
makes low-resolution structural probing methods like
SHAPE, CD etc. and theoretical structure prediction also
important.

Structural insight obtain using different structural char-
acterization methods will help in understanding the differ-
ent mechanisms of translation regulation, impact of 5’
UTR structure on gene expression and linkage between
mutations in UTR coding sequence and expression
abnormlities.

This work is supported by the Polish National Science Cen-
ter (NCN; grant 2012/04/A/NZ2/00455 to J.M.B.) Partici-
pation in the Course was supported by FEBS YTF grant to
Astha.”

BIOCHEMICAL STUDIES OF THE NOVEL DIMERIZATION DOMAIN WITHIN
DROSOPHILA CTCF PROTEIN

A. Bonchuk', O. Maksimenko', G. Kachalova? K. Boiko? A. Nikolaeva? O. PopoV?,
P. Georgiev'

'Institute of Gene biology, 119334 Vavilova st., 34/5, Moscow, Russia
?Institute of Biochemistry, 119071 Leninsky prospekt, 33/2, Moscow, Russia

Drosophila CTCF is conserved genomic insulator protein
able to support long-distance (at 5kb) genomic interac-
tions. Obviously self-association activity of the protein is
involved in this process. Analysis of recombinant deletion
derivatives by chemical cross-linking revealed presence of
dimerization domain in the N-terminal part of Drosophila
CTCF. Limited proteolysis followed by MALDI-TOF MS
analysis allowed us to determine precise position of
dimerization domain. No homology with known protein
domains was found. Despite the small coiled-coil region is
predicted within the domain, itself it is not sufficient to sup-
port dimerization. N-terminal sequences which are not re-
quired for dimerization contributes to the overall stability

of the recombinant protein. Large-scale bacterial expres-
sion and purification scheme was established. Analysis of
the recombinant protein by both size-exclusion chromatog-
raphy and DLS revealed apparent molecular weight of the
protein corresponding to the tetramer rather than to the
dimer discovered by cross-linking. These differences can
be explained by the elongated shape of the molecule. A pri-
mary screening of crystallization conditions for recombi-
nant CTCF N-terminal domain was performed.

Participation in the Course was supported by FEBS YTF
grant to A.B.
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X- RAY DIFFRACTION ANALYSIS OF THE VIRULENCE-RELATED PERIPLASMIC
CHAPERONE, SURA, FROM BURKHOLDERIA PSEUDOMALLEI

Suraya Diaz and N Harmer

School of Biosciences, University of Exeter, Exeter, EX4 4QD, UK

In Gram-negative bacteria the Outer Membrane (OM) de-
livers a physical protection to adverse compounds and is
crucial for microbial pathogenicity. SurA is a
peptidyl-prolyl isomerase chaperone that participates in the
translocation pathway of outer membrane proteins
(OMPs). Additionally, SurA is thought have a central role
in the assembly of the majority of OMPs contributing for
the folding and insertion of OMPs in the OM [1,2]. Fur-
thermore, it has been reported that mutations on SurA gene
have diminish the virulence of Salmonella enterica,
Shigella flexneri and uropathogenic E. coli, suggesting
SurA as a new suitable therapeutic target against several
pathogens [3]. However, the only available molecular
structures for this family of proteins come from E. coli. The
E. coli structures offer only a partial view of the role of the
SurA. Structure determination of SurA from additional
clinically relevant species would have an important impact
in understanding the biological function of this protein.

In E. coli, SurA was reported to be constituted by three
separate domains (N/C, P1, and P2) [4], with the N/C-P1
domain displaying significant enzymatic activity [5]. In
this study, the N/C-P1-domain of SurA from Burkholderia
thailandensis, an avirulent relative of Burkholderia
pseudomallei [6], was expressed, purified and screened for
crystallisation.

The successful crystallisation and molecular structure
determination of SurA N/C-P1-domain could have a criti-
cal impact in our understanding of the biology of this pro-
tein family. This may have important implications in the
development of new microbiological therapeutic strategies
in an era of increasing antibiotic resistance, with the urgent
need for new therapeutic strategies.

1. Bos, M. P, Robert, V., and Tommassen, J. (2007).

Biogenesis of the gram-negative bacterial outer membrane.
Annu. Rev. Microbiol., 61, 191-214.

2. Knowles, T. J., Scott-Tucker, A., Overduin, M., and
Henderson, I. R. (2009). Membrane protein architects: the
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Figure 1. The active site of KynB is highly conserved. Superpo-
sition of BaKynB (dark grey), BcKynB (grey) and PaKynB (light
grey) active sites structures.
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role of the BAM complex in outer membrane protein as-
sembly. Nature Reviews Microbiology, 7(3), 206-214.

3. Behrens, S., Maier, R., De Cock, H., Schmid, F. X., and
Gross, C. A. (2001). The SurA periplasmic PPlase lacking
its parvulin domains functions in vivo and has chaperone
activity. The EMBO journal, 20(1), 285-294.

4. Bitto, E., and McKay, D. B. (2002). Crystallographic struc-
ture of SurA, a molecular chaperone that facilitates folding
of outer membrane porins. Structure, 10(11), 1489-1498.

5. Rouvicre, P. E., and Gross, C. A. (1996). SurA, a
periplasmic protein with peptidyl-prolyl isomerase activity,
participates in the assembly of outer membrane porins.
Genes and development, 10(24), 3170-3182.

6. Brett, P. J., and Woods, D. E. (2000). Pathogenesis of and
immunity to melioidosis. Acta tropica, 74(2), 201-210.

STRUCTURES OF BACTERIAL KYNURENINE FORMAMIDASE

Laura Diaz-Saez, Velupillai Srikannathasan, Martin Zoltner and William N. Hunter

Division of Biological Chemistry and Drug Discovery, College of Life Sciences, University of Dundee, Dow
Street, Dundee DD1 5EH, UK.

Kynurenine formamidase (KynB, EC 3.5.1.9) is the second
enzyme involved in the aerobic degradation of L-trypto-
phan to anthranilate [1]. This pathway provides precursors
for biosynthetic pathways such as anthranilate catabolism,

2-oxo-glutarate and quinolinate formation. Kynurenine
formamidase catalyses the hydrolysis of N-formyl-L-
kynurenine to L-kynurenine and formate [2]. This enzyme

© Krystalograficka spolecnost
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is present in eukaryotes, which is called KNase, but is not
related to bacterial KynB.

To assess the characterization of the bacterial KynB
three different structures were determined; Bacillus
anthracis KynB (BaKynB, 4CO9, 4CZ1), Burkholderia
cenocepacia KynB (BcKynB, 4COG) and Pseudomonas
aeruginosa KynB (PaKynB, 4COB). The structures show
a novel amidase fold and a crowded binuclear Zn*" cata-
lytic site that is a key feature for the reaction catalysis. The
overall structure is highly conserved between the
Gram-negative and Gram-positive bacteria as well as the
active site pocket amino acids (Figure 1). KynB is a
homodimer showing a B-barrel-like domain in each sub-
unit. The active site can only exist with the amino acid con-
tribution of both subunits. The two Zn>" are located in a
rigid active site and present a coordination number of 5 or
6. The presence of these ions favours an acidic amidase re-
action. The BaKynB structure complexed with 2-amino-
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acetophenone (4CZ1) defines substrate recognition and
suggests a reaction mechanism. In the case of the BcKynB
structure, one of the Zn>" was replaced by a Cd*" (Figure
1), which was present in the crystallization condition.

Additionally, kynurenine formamidase activity for
BaKynB, BcKynB and PaKynB was confirmed using a
spectrophotometric assay [1]. K;,, values were comparable
to the Bacillus cereus KynB [3] and substrate inhibition
was not observed.

1. O. Kurnasov, L. Jablonski, B. Polanuyer, P. Dorrestein, T.
Begley & A. Osterman, FEMS Microbiol. Lett., 227 (2003)
219-227.

2. F.P.Zummo, S. Marineo, A. Pace, F. Civiletti, A. Giardina
& A. M. Puglia, Appl. Microbiol. Biotechnol., 94 (2012)
719-728.

3. J. M. Bougie, Masters thesis, George Manson University,
USA, 2011.

STRUCTURAL CHARACTERIZATION OF INTERACTIONS BETWEEN
ACCUMULATION ASSOCIATED PROTEIN (AAP) AND SMALL BASIC PROTEIN
(SBP)-TWO ESSENTIAL PROTEINS GOVERNING STAPHYLOCOCCUS EPIDERMIDIS
BIOFILM FORMATION

Fayyaz, M., Perbandt, M., Rhode, H., and Betzel, C.

"Institut fiir Biochemie und Molekularbiologie Martin-Luther-King Platz 6 - 20146 Hamburg, Germany
2Universitétsklinikum Hamburg-Eppendorf, Medizinische Mikrobiologie, Martinistr. 52, 20246 Hamburg,
Germany

A score of biotic and abiotic surfaces can be infected by a
single or mixed microbial species by forming biofilms, a
meshwork of unicellular organisms enclosed in an
extracellular bacterial derived matrix composed of pro-
teins, polysaccharides and nucleic acid [1,2]. Staphylococ-
cus epidermidis, a coagulase negative opportunistic
bacterium is a leading pathogen in nosocomial infections
[3]. The establishment of biofilm by S. epidermidis takes
place by a two-step process, a primary attachment and an
accumulation maturation phase [4].

The accumulation phase starts with cell to cell adhesion
and two types of polymers: proteins and polysaccharides
intercellular adhesins are involved in this process. The ac-
cumulation associated protein, the Aap, consists of two do-
mains A and B [5]. Once, the domain A is proteolytically
cleaved, the C- terminally located domain B becomes acti-
vated and takes part in cell to cell adhesion [6].Very re-
cently it has been found that an 18kDa small basic protein
consisting of 513bp, is involved in the interaction with
Aap and contributes to biofilm formation (Decker et al.,
submitted).

The Aap protein is suggested to play an important role
in biofilm formation and Sbp has been found to be involved
in interacting with Aap. However, the functional and struc-
tural characteristics of the interaction, which are not known
to date, have to be investigated to understand the biofilm
formation.We have established the protocols for the ex-

pression and purification of Sbp successfully. The purified
protein is in soluble and monodispersed as demonstrated
by Dynamic Light Scattering. In order to get an idea about
the secondary structures of the protein, Circular dichroism
spectroscopy was applied, showing that Sbp mainly con-
tains B-sheets along with some coiled structures and alpha
helices. Importantly, DLS and analytical gel chromatogra-
phy suggest that Sbp forms multimers when in solution.
Small angle scattering analysis as well as Sbp resolution of
crystal structure are now necessary to understand the biol-
ogy of Sbp in great details. In addition, work will focus on
the analysis of Sbp interactions with Aap Domain B. To
this end, sub-domains of repetitive B domain have been
cloned into E. coli expression vector and work is in prog-
ress to express and purify them successfully. These pro-
teins will be used to characterize Sbp-Aap interactions by
using in surface Plasmon resonance (SPR) and microscale
thermophoresis (MST). Since an interacting structural
characterization between the two proteins is required,
co-crystallization techniques will be applied. The obtained
structural data will help to understand the crucial function
of Sbp in Aap dependent biofilm formation.

1. O’Toole G, Kaplan H B, Kolter R, (2000). Biofilm forma-
tion as microbial development. Rev. microbial. 54:49-79.

© Krystalograficka spole¢nost
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2. Fey D P, Olson M E, (2011). Current concepts in biofilm
formation of staphylococcus epidermidis. Future micro-
bial. 5(6): 917-933.

3. Mack D, Sauder U, Birkenstock T A, Kristian A S, (2008).
Biofilm Formation Induces C3a Release and Protects
Staphylococcus epidermidis from IgG and Complement
Deposition and from Neutrophil-Dependent Killing. J In-
fect Dis. 197 (7): 1028-1035.

4. Rohde H, Frankenberger S, Zahringer U, Mack D, (2010).
Structure, function and contribution of polysaccharide
intercellular adhesin (PIA) to Staphylococcus epidermidis
biofilm formation and pathogenesis of biomaterial-associ-
ated infections.
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5. Banner MA, Cunniffe JG, Macintosh RL, Foster TJ,
Rohde H, Mack D, Hoyes E, Derrick J, Upton M, Handley
PS, (2007). Localized tufts of fibrils on Staphylococcus
epidermidis NCTC 11047 are comprised of the accumula-
tion-associated protein. J. Bacteriol. 189:2793-2804.

6. Rohde H, Burandt EC, Siemssen N, Frommelt L, Burdelski
C, Wurster S, Scherpe S, Davies AP, Harris LG, Horstkotte
MA, Knobloch JK, Ragunath C, Kaplan JB, Mack D,
(2007). Polysaccharide intercellular adhesin or protein fac-
tors in biofilm accumulation of Staphylococcus
epidermidis and Staphylococcus aureus isolated from pros-
thetic hip and knee joint infections Biomaterials
28:1711-1720.

XYLOGLUCAN ENDOTRANSGLYCOSYLASE (XET) FROM GERMINATING
NASTURTIUM SEEDS (TROPAEOLUM MAJUS)

Zuzana Firakova', Jaroslav Klaudiny', Stanislav Kozmon', Dana Flodrova?, lvan Zelko' and
Eva Stratilova'

'Institute of Chemistry, Slovak Academy of Sciences, Dubravska cesta 9, 845 38 Bratislava, Slovak republic
?Institute of Analytical Chemistry, Academy of Sciences of Czech republic, Veveri 97, CZ-60200, Brno,
Czech republic

Xyloglucan endotransglycosylase (XET, EC 2.4.1.207) is
plant cell wall-modifying enzyme acting on the cellu-
lose-xyloglucan network. In recent years it has been found,
that this enzyme is able to catalyze the fragments transfer
between saccharides of different type, so called hetero-
transglycosylation [1], [2].

Therefore, the aim of my work was the detection of
heterotransglycosylating activity of the crude protein ex-
tract from the germinating nasturtium seeds. For this pur-
pose, we used fluorescently labelled oligosaccharides and
different fluorimetric methods [3]. Moreover, the methods
of molecular biology and cDNA sequencing were used for
determination of primary structure of unspecific nastur-
tium XET in order to propose the tertiary structure of the
protein by homology modeling.

Transglycosylating enzyme/enzymes able to cata-
lyze the in vitro formation of covalent bonds between sac-
charides of different type were detected in the nasturtium
seeds, by HPLC analyses and paper method. The enzyme
action led to heterotransglycosylating reaction between
xyloglucan and all tested fluorescently labelled oligosac-
charides. Even after the change of donor substrates, the hy-
brid product formation catalyzed by nasturtium seed
extract was observed. Interestingly, the fragments of
hydroxyethyl cellulose were also incorporated to typical
yeast saccharides, B-(1,6)-D-glucooligosaccharides [4].
Although the microscopic analyses showed certain differ-
ences in the binding sites of fluorescently labelled oligo-

saccharides inside the nasturtium cells, the method largely
confirmed the presence of unspecific transglycosylases.
We successfully gained the structural information
about unspecific XET (pl 6,3) from the germinating nastur-
tium seeds. The complete cDNA is 1078 bp long without
poly(A) tail and it contains the ORF coding for 280 amino
acid  residues (http://www.ebi.ac.uk/ena/data/view/
HF968473). The 3D model of XET6.3 created on the basis
of obtained primary structure and already described spe-
cific XET, has the typical structural features of the GH16
enzymes. The amino acids potentially responsible for so
broad unspecificity of nasturtium XET6.3 were proposed.

1. O. Kosik, R.P. Auburn, S. Russell et al.: Polysaccharide
microarrays for high-throughput screening of
transglycosylase activities in plant extracts,
Glycoconjugate Journal, 27 (2010) 79-87.

2. E. Stratilova, F. Ait Mohand, P. Rehulka et al.: Xyloglucan
endotransglycosylases (XETs) from germinating nastur-
tium (Tropaeolum majus) seeds: isolation and characteriza-
tion of the major form, Plant Physiology and Biochemistry,
48 (2010) 207-217.

3. 0. Kosik, V. Farkas: One-pot fluorescent labeling of
xyloglucan oligosaccharides with sulforhodamine,
Analytical Biochemistry, 375 (2008) 232-236.

4. Z.Zemkova, S. Garajova, D. Flodrova et al.: Incorporation
of B-(1,6)-linked glucooligosaccharide
(pustulooligosaccharides) into plant cell wall structure,
Chemical papers, 66 (2012) 814-820.
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INTERACTION OF THE NON-CODING RNA 7SK, A REGULATOR OF HUMAN
TRANSCRIPTION ELONGATION, WITH ITS STABILIZING PARTNER LARP7

Xiao HAN*', Emiko Uchikawa*?, Kundhavai Natchiar*?, Florence Proux’, Elodie Zhang',
Alexandre Durand? Bruno Klaholz? and Anne-Catherine Dock-Bregeon'

'IBENS , 46 rue d’Ulm 75005 PARIS
2IGBMC , BP10142, 1 rue Laurent Fries, 67404 llikirch Cedex, France
Xiao HAN: xhan@biologie.ens.fr, Dr. Anne-C. Dock-Bregeon: dock@biologie.ens.fr

The non-coding 7SK snRNA, an abundant RNA discov-
ered in human nucleus, regulates transcription by RNA
polymerase II [1]. It sequesters and inhibits the transcrip-
tion elongation factor P-TEFb which, by phosphorylation
of RNAPII and the pausing factors NELF and DSIF,
switches transcription from initiation to processive elonga-
tion and relieves pauses of transcription [2]. This regula-
tion process depends on the association between 7SK and
protein HEXIM, neither isolated partner being able to in-
hibit P-TEFb alone. LaRP7, a protein with a La domain,
has been shown to bind 7SK specifically, and ensure its sta-
bility [3].

In order to clarify how 7SK structural organization with
its partners supports its functional relationship and assess
how is triggered the regulation, we use a multiple ap-
proach, combining biochemical and structural methods.
We showed previously by NMR mapping combined with
mutagenesis and EMSA experiments that the HEXIM in-
teraction relies upon a repeated GAUC motif [4]. Binding
triggers an opening of the GAUC motif and stabilization of
an internal loop.

We focus now on the interaction of LaRP7 with 7SK, in
order to highlight which elements of 7SK are responsible
for the specificity of the interaction. Footprinting assays
show that on the whole, LaRP7 does not change dramati-
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cally the 7SK reactivity profile, but increases the sensitiv-
ity of the core region to V1 RNAse. Electrophoretic
mobility shift assays performed with 7SK or its sub-do-
mains show that the N-terminal region of LaRP7, compris-
ing the homology domain with protein La binds the 3’-end
of 7SK, a stretch of uridines. Specificity is provided by an-
other domain, at the C-ter of the protein. Our recent results
will be presented.

1 Nguyen, V. T., Kiss, T., Michels, A. A. & Bensaude, O.
7SK small nuclear RNA binds to and inhibits the activity
of CDK9/cyclin T complexes. Nature 414, 322-325 (2001).

2 Zhou, Q. & Yik, J. H. The Yin and Yang of P-TEFDb regu-
lation: implications for human immunodeficiency virus
gene expression and global control of cell growth and dif-
ferentiation. Microbiol.Mol.Biol.Rev. 70, 646-659 (2006).

3 He, N. etal. A La-related protein modulates 7SK snRNP
integrity to suppress P-TEFb-dependent transcriptional
clongation and tumorigenesis. Mol.Cell 29, 588-599
(2008).

4 Lebars, I. et al. HEXIM1 targets a repeated GAUC motif in
the riboregulator of transcription 7SK and promotes base
pair rearrangements. Nucleic Acids Res. (2010).

STRUCTURAL CHARACTERIZATION OF CATHEPSIN D PROTEASE FROM THE
HARD TICK IXODES RICINUS

Iva Zebrakovska', Jiri Brynda', Radka Hobizalova', Daniel Sojka?, Petr Kopacek?, Martin
Horn' and Michael Mares'

'Institute of Organic Chemistry and Biochemistry, Academy of Sciences of the Czech Republic, 16610
Prague, Czech Republic
?Institute of Parasitology, Biology Centre of the Academy of Sciences of the Czech Republic, 37005 Ceske
Budejovice, Czech Republic

The hard tick Ixodes ricinus is the major vector of Lyme
disease and tick-borne encephalitis in Europe. Host blood
proteins serve as the ultimate sources of nutrients for its
growth, development and reproduction. IrCD1, a gut-asso-
ciated cathepsin D-type protease from I. ricinus, is criti-
cally involved in blood protein digestion, namely it is
responsible for the initial step of this process. [rCD1 repre-
sents a potential anti-tick vaccination target. Crystal struc-
tures of both inactive IrCD precursor (zymogen) and fully
active mature IrCD were determined at 2.3 A and 1.88 A

resolution, respectively, which allowed us to study the
process of IrCD activation. Furthermore, two different
mechanisms of inhibition of IrCD activity were investi-
gated using crystal structures of complexes with an ac-
tive-site peptidomimetic inhibitor (solved at 1.46 A) and a
propeptide-derived inhibitor binding to an exosite (solved
at 1.81 A).

The work was supported by GACR grant 13-11043S, the
course participation by RIGAKU grant.
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STRUCTURAL STUDIES OF THE 14-3-3/PDC COMPLEX USING NMR AND SAXS

Miroslava Kacirova'?, Jiri Novacek?, Lukas Zidek® and Tomas Obsi

1,2
1"

"Faculty of Science, Charles University in Prague, 12843 Prague, Czech Republic
?Institute of Physiology, Academy of Sciences of Czech the Republic, 14220 Prague, Czech Rep.
3Masaryk University, CEITEC — Central European Institute of Technology, 60177 Brno, Czech Rep.

Phosducin (Pdc), a highly conserved 30 kDa phospho-
protein, regulates visual signal transduction by interacting
with the beta and gamma subunits of the retinal G-protein.
Besides its well-established role in the regulation of the
G-protein signaling, Pdc is also involved in the
transcriptional control and the modulation of blood pres-
sure. The function of Pdc is regulated through its
phosphorylation and a binding to the regulatory 14-3-3
protein. The 14-3-3 proteins are 57 kDa (dimer) scaffold-
ing molecules that regulate the function of other proteins
through a number of different mechanisms. The exact role
of the 14-3-3 protein in regulating of Pdc function is still
unclear, but it is entirely possible that 14-3-3 either
sterically occludes and/or affects the structure of Pdc. Both
14-3-3 binding motifs are located within the N-terminal
domain of Pdc, which participates in the binding to the beta
and gamma subunits of the retinal G-protein as well as con-
tains the SUMOylation site Lys-33.

Our previous study revealed that phosphorylated Pdc
and the 14-3-3 protein form a stable complex with 1:2 mo-
lar stoichiometry. Complex formation with 14-3-3 affects
the structure and reduces the flexibility of both the N- and
C-terminal domains of dpPdc, suggesting that dpPdc un-
dergoes a conformational change when binding to 14-3-3.
To further investigate this interaction and mainly the
14-3-3 protein-mediated conformational changes of Pdc,
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we performed structural studies using NMR, SAXS and
tryptophan fluorescence. NMR studies confirmed the in-
trinsically disordered behavior of the N-terminal domain of
Pdc and properly folded C-terminal domain. From SAXS
we obtained low-resolution envelopes for both Pdc alone
and the complex.

1. R. Gaudet, A. Bohm, P. B. Sigler, Cell 87 (1996), 577-588.

2. B.Y.Lee, C.D. Thulin, B. M. Willardson, J. Biol. Chem.
279 (2004), 54008-54017.

3. Ch. Klenk, J. Humrich, U. Quitterer, M. J. Lohse, J. Biol.
Chem. 281 (2006), 8357-8364.

4. N.Beetzetal, J. Clin. Invest. 119 (2009), 3597-3612.
5. X. Zhu, Ch. M. Craft, Mol. Vision 4:13 (1998).

6. X.Zhu, Ch. M. Craft, Mol. Cell. Biol. 20 (2000),
5216-5226.

7. L. Rezabkova, M. Kacirova, M. Sulc, P. Herman, J. Vecer,
M. Stepanek, V. Obsilova, T. Obsil, Biophys. J. 103
(2012), 1960-1969.
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sity in Prague (Project 793913) and Academy of Sciences
of the Czech Republic (Research Projects RVO: 67985823
of the Institute of Physiology). Participation in the Course
was supported by RIGAKU grant.

PHR1 AND PHR2 TRANSGLYCOSYLASES OF THE CANDIDA ALBICANS CELL
WALL - THE BIOCHEMICAL CHARACTERIZATION AND SUBSTRATE SPECIFICITY

K. Kovaéova', V. Farkas' and L. Popolo®

'Institute of Chemistry, Slovak Academy of Sciences, 84538 Bratislava, Slovakia,
2Universitr degli Studi di Milano, Dipartimento di Bioscienze, Via Celoria 26, 20133 Milano, Italy

The yeast cell wall is an essential component that defines
cell shape, preserves the cell’s osmotic integrity, is in-
volved in flocculation, sporulation and mediates cell-cell
interactions. Moreover, in fungal pathogens the cell wall
plays an essential role in the interaction with the host cells
and in virulence. Inner layer of the yeast cell wall consists
mainly of polysaccharide polymers. The external layer of
the cell wall is formed by mannoproteins. The major struc-
tural component of the polysaccharide polymers is
B-(1,3)-glucan, next B-(1,6)-glucan and minor but signifi-
cant amount of chitin. These individual components are
mutually linked by covalent bonds into large
macromolecular complexes, which are based on B-(1,3)-

glucan backbone. Our attention is focused on
transglycosylases, specifically to pH-regulated enzymes
Phrl and Phr2 (family GH72) from Candida albicans,
which catalyze the linking of part of B-(1,3)-glucan to an-
other molecule of B—(1,3)-glucan.

The proteins Phrl and Phr2 were heterologously ex-
pressed in Pichia pastoris. The transglycosylation activi-
ties of Phrl and Phr2 were determined by a fluorescent in
vitro assay and size-exclusion chromatography. Laminarin
and laminarioligosacharides were used as the donors and
the oligosaccharides labeled by sulforhodamine (SR) as the
artificial acceptors. The wide spectrum of (SR)-oligosac-
charides (OS-SR) was tested as acceptors: laminari-
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OS-SR; N-acetyl-chito-OS-SR, cello-OS-SR and SR-oli-
gosaccharides derived from xyloglucan, mixed-linkage
B-(1,3/1,4)-glucan; B-(1,6)-glucan (pustulan), P—(1,4)-
linked mannan and a-(1,4)-glucan (starch). Results based
on relative rates of transglycosylation and elution profile of
the reaction mixtures measured by SEC have shown that
B-(1,3)-linked laminarioligosaccharides were only accep-
tors in reactions catalyzed by Phrl and/or Phr2. The rate of
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transglycosylation mediated by Phr2 was higher than by
Phrl. The pH optimum was 5,6 for Phrl and 3 for Phr2.
The optimum temperature was 30°C for both. The products
of the transglycosylation reactions were identified by
MALDI-TOF as the molecules composed of the acceptor
and portions of the donor molecule attached to its non-re-
ducing end.

NUTRIENT UPTAKE BY UBIQUITOUS MARINE BACTERIA
Moritz M. Machelett', Ivo Tews', Mikhail V. Zubkov?

"University of Southampton, Centre for Biological Sciences, Institute for Life Sciences, Southampton SO17
1BJ, United Kingdom
National Oceanography Centre, Southampton SO14 3ZH, United Kingdom

Oligotrophic oceanic gyres are the largest ecosystems on
earth and profoundly affect global biogeochemical cycles.
The microbial community of these ecosystems is domi-
nated by the SAR11 group of -proteobacteria and Prochlo-
rococcus cyanobacteria [1, 4]. Their success in these
nutrient depleted habitats is based on a variety of high af-
finity substrate transporters. Even at nanomolar nutrient
concentrations these transporters are capable of a rapid up-
take [5, 9, 8] which gives a distinct advantage in the ex-
treme competition for multiple nutrients in oligotrophic
systems.

Generally, nutrients enter the periplasm via porines
through the outer membrane. They are then transported
into the cytoplasm by either low affinity ion driven trans-
port systems or high affinity ABC-Transport systems
which are induced at very low nutrient level [6, 2]. ABC
transporter consist of a high-affinity substrate-binding pro-
tein (SBP), two hydrophobic transmembrane domains
(TMD) and two nucleotide-binding domains (NBD) [3]. It
has been shown that high-affinity SBPs dominate the
metaproteome of SAR11 bacteria [7]. We will use protein
crystallography to understand the underlying molecular
mechanisms of primarily phosphate and iron uptake sys-
tems of SAR11 and Prochlorococcus. The microbial turn-
over rates of these nutrients will be measured by
radioactively labelled precursors in the field. Until now, we
have been able to purify the SBP for Iron (FutA) and Phos-
phate (PstS) of Prochlorococcus as well as solving the
crystal structure of PstS. This model shows considerable
structural consistency compared to other known PstS. To
answer the central question why the nutrient uptake of
these bacteria is so highly efficient we will have to regard

each nutrient uptake system in its entirety, measure affini-
ties and determine regulatory processes.
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MANGANESE HOMEOSTASIS IN DEINOCOCCUS RADIODURANS: MEMBRANE
PROTEINS, EXPRESSION, PURIFICATION AND CRYSTALLIZATION STRATEGIES

C.S. Mota, S. McSweeney, D. De Sanctis

Structural Biology Group, European Synchrotron Radiation Facility, Rue Jules Horowitz 6, 38043 Grenoble
Cedex, France

Deinococcus radiodurans (Dr), known as the world’s
toughest bacterium, is extremely resistant to several oxida-
tion agents such as ionizing radiation or hydrogen perox-
ide. This robustness is mainly due to efficient and precise
DNA repair processes and a strong oxidative stress resis-
tance mechanism that protects proteins from oxidative
damage [1].

Recently, it was found that Dr is so susceptible to dou-
ble strand DNA damage as all other species. However, the
Dr Proteome revealed to be better protected to oxidation
when compared with radiation sensitive species. The level
of susceptibility to protein oxidation seems to be an indica-
tion of the bacterial survival rate [2].

The antioxidant defence in bacteria could be mediated
by enzymes and/or non-enzymatic scavengers, as for in-
stance divalent manganese complexes or carotenoides.
Manganese complexes were identified as the most power-
ful reactive oxygen species scavenger in Dr [2, 3]. The Dr
intracellular manganese concentration is around 20 times
higher when compared for instance with E. coli [3, 4]. The
understanding of the manganese homeostasis in this bacte-
rium could give some clues about its high resistance to oxi-
dation agents.

Two  Mn-dependent transcriptional  regulators
(DR2539 and DR0865) were identified to regulate the Mn
homeostasis, while, two ABC-type transporters (DR2523
and DR2238), a NRAMP family Mn transporter (DR1709)

P14

and an efflux protein (DR1236) are involved in Mn trans-
port [1].

Dr2539 is a negative regulator of Mn transporters and
positive regulator of Fe-dependent transporters while
DRO0865 is thought to regulate the Mn-ABC transporters
[5]. DR1709 is up-regulated when the cells are exposed to
radiation and the DR1236 gene deletion leads to cell sus-
ceptibility to high Mn concentration [1,6].

Nowadays, the heterologous expression, purification
and crystallization of membrane proteins are one of the big
challenges. In this work, we optimized a protocol to
overexpress, solubilise and purify the efflux protein
DR1236. The use of a new protocol in which the protein is
cloned into a GFP-fusion vector revealed to be an asset in
overexpression, solubilisation and purification steps [7].

1. D. Slade and M. Radman, Microb. and Mol. Biol. Reviews
75, 133 (2011).

M. J. Daly et al, PLOS Biology 5, 769 (2007).
M. J. Daly, Nature Reviews 7, 237 (2009).

M. J. daly et al, PLOS one 5, 1 (2010).

H. Sun et al, PLOS one 7, 1 (2012).

H. Sun et al, BMC Microbiology 10, 319 (2010).
D. Drew et al, Nature Methods 3,303 (2006).
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THE COMPUTER MODELING OF PLANT LIPOXYHENASES-SUBSTRATES COMPLEX
E.Osipova'?, Y.Gogolev', A.Grechkin'

"Kazan Institute of Biochemistry and Biophysics, Kazan Scientific Center of Rassian Academy of Sciense,
Kazan, Russia
?Institute of Fundamental Medicine and Biology, Kazan Federal University, Kazan, Russia

Lipoxygenases (LOX) are the first enzymes of lipoxy-
genase pathway in all living organisms, catalyzed the ste-
reo- and regiospecific formation of unsaturated fatty acids
hydroperoxides. There are a few theories of specificity
product formations of lipoxygenases. Based on molecular
dynamic and docking data we proposed a new model of
plant lipoxygenases specificity. In this research we use
high resolution X-ray structure of (13S)-specific soybean
lipoxygenase-1 (GmLOX1) and homology modeling
(9S)-specific maize lipoxygenase-3 (ZmLOX3). Our data
suggest different shapes of lipoxygenase substrate-binding
pockets. The Y-shape of ZmLOX3 active site is divided

into three parts, flanked by the S272 (partI), W518 (part II)
and G515 (part IIT) amino acids side chains. Similar to
ZmLOX3 GmLOXI1 active site is also divided into three
parts flanked by homology amino acids (T257 for part I,
W498 for part II and S567 for part III). Part III of
GmLOX1 active site is turned to another side of protein.
The alignment of substrate on amino acids site chains is
similar with some exceptions. For example, the alignments
of native substrate (linoleic acid) in the active sites are sim-
ilar in the 1,4-cis,cis-pentadiene systems orientations. The
aliphatic chain of substrate is placed in the part I and I1I, its
carboxyl chain is only in part III of the ZmLOX3 active
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site. Its penetration is restricted by the W518 side chain.
The aliphatic chain of substrates is placed in part I, II and
111, its carboxyl chain only is in part III of the GmLOX1 ac-
tive site. The GmLOX1 active site is wider and longer in
comparison with ZmLOX3 active site. The shape of
GmLOX]1 active site allows to penetrate the arachidonic
acid with two conjugated 1,4-cis,cis-pentadiene systems
inside it, in contrast to ZmLOX3. Also we revealed two dif-
ferent ways of free fatty acids penetration into active sites.
The entrances of active sites are in different parts of
lipoxygenase. For the ZmLOX3 it is near the G515 and
R727 amino acids. For GmLOXI1 it is near the S567 and
Q495 amino acids. The molecular dynamic simulations re-
vealed the mobility of the amino acids side chains in those
parts. The next stage of our investigation is to get the crys-
tal structure of (9S)-specific lipoxygenase (ZmLOX3).
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Figure 1. The schema of ZmLOX3 (9S) and GmLOX1 (13S) active
sites . The substrate (linoleic asid) is present as white ball (carbon)
and grey ball (oxygen); its hydrogens are not present. The amino ac-
ids side chains are present as ovals with its type and numbers. The
iron is present as marked as Fe ball.

ANALYSIS OF SUBSTRATE SPECIFICITY AND MECHANISM OF GLPG

Lucie Peclinovska'

2, Kvido Strisovsky?

"Faculty of Science, Charles University in Prague, Albertov 6, 128 43 Prague 2, Czech Republic
?Institute of Organic Chemistry and Biochemistry of the ASCR, v.v.i., Flemingovo nam. 2, 166 10 Prague 6,
Czech Republic

Membrane proteins of the rhomboid-family are evolution-
arily highly conserved and include rhomboid intra-
membrane serine proteases and rhomboid-like proteins.
The latter have lost their catalytic activity in evolution but
retained the ability to bind transmembrane helices. Rhom-
boid-family proteins play important roles in intercellular
signalling, membrane protein quality control and traffick-
ing, mitochondrial dynamics, parasite invasion and wound
healing. Their medical potential is steeply increasing, but
in contrast to that, their mechanistic and structural under-
standing lags behind. Rhomboid protease GlpG from
E.coli has become the model for the rhomboid family pro-
teins and the main model intramembrane protease - it was
the first one whose X-ray structure was solved. GlpG
cleaves single-pass transmembrane proteins, but how sub-
strates bind the enzyme and what determines substrate
specificity is still unclear. Based on the structure of the
empty enzyme and on biochemical analyses, substrate ac-
cess into the active site was proposed to occur between
transmembrane helix (TMH) 5 and TMH2, but molecular
details have long remained obscure. We have recently suc-
ceeded in solving the crystal structures of thomboid with a
fragment of the substrate. They reveal the S1 to S4 subsites

of the enzyme (which determine the kcat of the reaction),
and elucidate some aspects of the mechanism. Further-
more, our biochemical analyses reveal the importance of
the transmembrane helix of the substrate in its recognition
by GlpG. We find that substrate’s TMH contributes signifi-
cantly to the binding affinity to the enzyme, hence to cleav-
age efficiency, but it also plays a role in cleavage site
presentation to the active site of GlpG. Moreover, we iden-
tify four residues in transmembrane domains 2 and 5 of
GlpG, whose mutations shift substrate specificity of GIpG,
which means that they most likely interact with the topo-
logically corresponding region of the substrate — its
transmembrane helix. Taken together, our data support the
model of the enzyme-substrate interaction where the initial
contact between the two occurs at an intramembrane
exosite of GlpG, which facilitates and is followed by the
binding of the scissile-bond region of the substrate into
rhomboid active site in a sequence-dependent manner. To
obtain a full structural description of the intramebrane
proteolytic reaction, our next goal is to solve the structure
of GlpG in complex with a full transmembrane substrate.
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POTENTIAL ROLE OF MGM101 PROTEIN FROM CANDIDA PARAPSILOSIS IN
MAINTENANCE OF MITOCHONDRIAL TELOMERES

Vladimir Pevala', Dominika Fri¢ova?, Jana Bellova', Nina Kunova', Julius Ko§ an®, Lumir

Krejéit

, Lubomir Tomaska®, Jozef Nosek?, Eva Kutejova'®

"Institute of Molecular Biology, Slovak Academy of Sciences, Bratislava, Slovakia;
’Department of Biochemistry, Faculty of Natural Sciences, Comenius University, Bratislava, Slovakia;
3Max F. Perutz Laboratories, Vienna, Austria;

*National Centre for Biomolecular Research, Masaryk University, Brno, Czech Republic;
®Department of Genetics, Faculty of Natural Sciences, Comenius University, Bratislava, Slovakia;
®Institute of Microbiology, Academy of Sciences of the Czech Republic, Prague, Czech Republic

The mitochondrial DNA (mtDNA) molecules are orga-
nized into nucleoprotein complexes termed nucleoids.
These structures play a crucial role in th mtDNA mainte-
nance and segregation, but their organization and the role
in the mtDNA replication and dynamics remain unknown.
In this study we investigated the protein Mgm101 associ-
ated with the nucleoids in yeast mitochondria. In
Saccharomyces cerevisiae Mgm101 protein is essential for
the maintenance of the wild-type circular-mapping
mtDNA and it is thought to be involved in the initiation of
mtDNA replication and the repair of oxidatively damaged
mtDNA molecules. To analyze role(s) of Mgm101 in yeast
with a linear mitochondrial genome employing a distinct
replication strategy, we investigated biochemical proper-
ties of Mgm101 protein in Candida parapsilosis. Here we
demonstrate that although CpMGM101 complements de-
fects associated with mgm101-1" mutation in S. cerevisiae
and is associated with mitochondrial nucleoids in C.
parapsilosis, it exhibits several peculiar differences com-
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pared with its S. cerevisiae counterpart. Interaction of
CpMgml101 with DNA is sequence non-specific and the
protein is able to bind to single- and double-stranded DNA
or DNA with blocked 3’ end. CpMgmlOl forms
homooligomers with molecular weight of about 85-kDa
corresponding to a trimer. Results from transmission elec-
tron microscopy of the complex of CpMgm101 with DNA
demonstrated that CpMgml0l forms homogeneous
trimeric ring-shaped structures at single-stranded ends of
mitochondrial telomere-like sequence. In addition, we used
small-angle X-ray scattering analysis for determination of
the quaternary structure of CpMgm101 trimer and built an
ab initio model of Mgm101 oligomer and its complex with
DNA.
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grants from the Howard Hughes Medical Institute
(55005622), Slovak Research and Development Agency
(APVV-0123-10), Slovak Grant Agency (VEGA 2/0122/11,
VEGA 2/0113/14) and Postbiomin-FP7-REGPOT-2007-1
(GA205872).

SPECIFIC RECRUITMENT AND ACTIVATION OF MYOSIN VI BY ITS CELLULAR
PARTNERS

V.J. Planelles Herrero, C. Kikuti and A. Houdusse

Structural Motility, Institut Curie - Centre de recherche, 26 rue d’Ulm, 75248 Paris cedex 05, France

Myosin VI is unique among all of the myosin superfamily
members expressed in metazoans in that it traffics in the re-
verse direction on actin. Reverse directionality obviously
creates the potential to serve unique roles in cells that can-
not be accomplished by any other myosin [1]. Important
studies have identified several partners for this myosin
[2,3] and have highlighted its role in the maintenance of
actin-rich ultra-structures of the cell and in different steps
of membrane traffic necessary for cell division, cell migra-
tion and autophagy [4,5]. Given its directionality, it has
been proposed that Myosin VI could facilitate endocytosis
by serving a transport role of endosomes away from the
plasma membrane [6]. For most of its suggested cellular
functions, it may in fact function as a load-dependent an-
chor that can pull on structures and hold them in close op-

position to actin filaments [7]. The unconventional myosin
VI motor can exist as both a monomeric and dimeric form
and some partners are thought to promote dimerization to
activate the motor.

The main challenge of this project is to investigate how
features of Myosin VI and how its binding partners can
specify its function as either an anchor, a transporter or a
membrane tensioning/shaping motor in diverse cellular
processes. To describe the active form of Myosin VI and
how different partners shape the motor upon its recruitment
for specific actions depending on the cellular context,
high-resolution structures of its C-terminal globular do-
main bound to different partners will be determined. The
goal is thus to gain insights on the structural and mechanis-
tic features that specify motor activity and on the precise
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architecture of the partner/motor complexes to design in vi-
tro and cell studies that will identify the specific roles the
motors serve in participating in different cellular processes.

1. Sweeney & Houdusse, Cell. 141 (2010) 573-82.
2. Finan et al. PNAS USA4, 108 (2011) 5566-71.
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Spudich et al, Nat Cell Biol, 9 (2007) 176-83.
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STRUCTURE AND MECHANISM OF BACTERIAL ABC-TYPE ECF TRANSPORTERS
Rajkumar Singh, Lotteke Swier, Albert Guskov, Dirk Jan Slotboom

Department of Biochemistry, University of Groningen, The Netherlands

Energy coupling factor (ECF) transporters are the new
class of ATP- binding cassette (ABC) transporters, mainly
found in prokaryotes and also in Gram positive bacteria.
The ECF transporters are responsible for vitamins and es-
sential micronutrients uptake. Recently, two crystal struc-
tures of ECF transporters from Lactobacillus brevis have
been reported [ 1] [2]. Both reported structures are substrate
and nucleotide free and shows overall similar structure.
The stoichiometry ratio for this complex is 1:1:1:1 for Ecf
A, EcfA’, Ecf T and Ecf'S . EcfA and Ecf A’are nucleotide
binding subunit, EcfT is an energy coupling module and
Ecf S is the substrate binding protein. The S-components
can bind different substrates and were also crystallized
with the respective substrates [3][4][5]. Very intriguingly,
the position of S-component in the full complex is very un-
usual as it is nearly parallel to the membrane plane. But to
analyze how relevant this position and to understand trans-
port mechanism, more different states are essential, and
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this is our aim to get the high resolution crystal structures of
ECF transporters in different states (substate bound-nucle-
otide bound, etc.) by X-ray crystallography. We will pres-
ent preliminary results and our progress in this
continuation.
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ture (2013) 497: 272-276.
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Nat Struct Mol Biol (2011)18: 755-760.
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STRUCTURAL INSIGHT INTO INTERACTION BETWEEN STEFIN B AND AMYLOID
BETA PEPTIDE

A. Taler-Veréi¢', M. Renko" 2, E. Zerovnik' and D. Turk" 2

'Department of Biochemistry and Molecular and Structural Biology, Jozef Stefan Institute, Jamova 39.
SI-1000 Ljubljana, Slovenia
2Centre of Excellence for Integrated Approaches in Chemistry and Biology of Proteins, Jamova 39, SI-1000
Ljubljana, Slovenia

Stefin B is a cysteine protease inhibitor (cystatin). Its struc-
tures have already been determined [1-4]. It has been re-
ported that it localizes to amyloid plaques of various origin
[5]. We have studied the interaction between stefin B and
amyloid beta peptide (AB peptide). The inhibition of AR
peptide amyloid fibril formation (due to interaction be-
tween them) is stefin B oligomeric state dependent. Stefin
B Y31 isoform, which is dimer only (domain-swapped
dimer), inhibits AR peptide amyloid fibril formation com-
pletely. We have also been able to define the stoichiometry
of the complex by mass spectrometry. They interact in the
ratio 1:1 (one stefin B dimer with one AB peptide mole-
cule). Stefin B E31 isoform (which is so called wild type
protein) forms set of oligomers, from monomers, dimers
and tetramers to even higher oligomeric species. Only

tetramers (consist of two domain-swapped dimers) inhibit
AB peptide amyloid fibril formation, higher oligomers
show partial inhibition, while monomers and dimers have
almost no effect on the process [6]. The structure of do-
main-swapped dimer is not the one inhibiting the process,
since we tried to see the same effect on AR peptide amyloid
fibril formation by the domain-swapped dimers of other
cystatins [7].

We will try to determine the structure of the complex
between stefin B Y31 isoform and AB peptide to further
clarify the interaction.

1. S.Jenko Kokalj, G. Guncar, I. Stern, G. Morgan, S.

Rabzelj, M. Kenig, R.A. Staniforth, J.P. Waltho, E.
Zerovnik & D. Turk, J Mol Biol, 366(5) (2007) 1569-79.
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MINING THE ZINC PROTEOME - INTERPROTEIN ZINC BINDING SITES
D. Wojewska and A. Krezel*

Laboratory of Chemical Biology, Faculty of Biotechnology, University of Wroctaw, 50-384 Wroctaw, Poland

Although zinc is the most abundant transition metal in the
cell, the information on zinc-metalloproteins is limited to
DNA binding structures and a few enzymes, where Zn”"
ion plays either structural or catalytic role [1]. Mining the
data from structural databases on interprotein metal bind-
ing sites, where Zn”" is a mediator of ternary complex, is
still a challenge, since many of such interactions could be
unstable or transient, as most likely they play a regulatory
role in living cells. Furthermore, a number of structures
contains Zn>" ion as an crystallization artifact, with no bio-
logical importance [2]. Searching sequence databases is
also inefficient, since metal-binding residues are derived
from two or more protein subunits. All things considered,
the only way to study interprotein zinc-binding sites is to
determine them experimentally, followed by verification of
their biological significance.

Hence, we plan to identify and characterize metallo-
proteins capable of binding to immobilized Zn*" ion with
organic and peptide chelators on IMAC-like column, serv-
ing as molecular “baits” for proteins with surface zinc-

binding site. All proteins selected on the column will be
identified by MudPIT technology [3]. Their Zn*'-binding
thermodynamics and possible Zn**-induced structural
changes will be investigated, as well as structure, stability,
or biological function in case of previously unknown pro-
teins. The most promising metalloproteins will be charac-
terized by biocrystallography and/or solution NMR.
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