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[ F B ® 1983: 'EAaBa pépog og eBopadiaio aepvdplo tng etapeiag Waters

EMNIZTHMONIKQN
ETAIPEIQN

Evepyd pélog ing European
Chitin Society ané 1o 1993
Evepy6 pélog tng EAANVIKAG
Etaipeiag BioAoyikwv
enwotnpav and to 1981
Evepyd pélog tng EAANVIKAG
Etaipeiag Bioxnpeiag-Mop.
BloAoyiag ané to 1985
Evepy6 pélog tng EAANVIKAG
KpuaotaAhoypagikihg Etatpeiag
ang to 2001

Mpoedpog twv ALUMNI
Heidelberg otnv ABnva anoé to
2002.

Méhog tng EMnvIKAG
Etaipeiag Blioenotnpdv, ané
10 2004.

Evepyd pélog tng H1eBvolg
etawpeiag ya Extremophiles,
ané to 2005

Mpoedpog tng EAANVIKNG
etawpeiag Blotexvoloyiag
(EAEB) loUviog 2006

Mdptiog 2011 - tpa
Akadnpaikog eknpodownog
o€ Bépata NPNTUXLaKAG Kal
HETANTUXIOKAG eKNaibeuong
Tou lNoAutexveiou Tou
Harburg-Hamburg (TUHH)
otnv EAAG6a.

o€ Bépata xpNong Kat pappoyng TG Xxpguatoypagpiag uYnAng
duakpuikétntag (HPLC)

® 1988: EBb6opadiaio epyactnplakd ogpvapLo yla tnv TEXVIKN NG
napaywyng HOVOKAWVIKWV avtlowpdtwy ato University of London, Royal
Postgraduate Medical School, Wolfson Medical Centre, London, England.

® 1991: Tpuov eBdopddwv epyaatnplakd oepvdpto pe Bépa: Nucleic Acid
Synthesis and Gene Assembly, Molecular Genetics Laboratory of the
International Center For Genetic Engineering and Biotechnology, New
Dehli, India.

® 1984-1985: Emokéntng epeuvning oto European Molecular Biology
Laboratory (EMBL)

® 1985-1987: Lipauwtikh Bnteia wg épedpog aglwpatikdg oto LEM.

® 1988-1989: Metabibaktopikog undtpogog tng EOK ota nAaioia tou
npoypdupatog Blotexvoloyiag. Epyacia oto Max-Planck for Biophysical
Chemistry, Prof. Dr. D. Gallwitz.

® 1989-1996: YnelBuvog tou epyaotnpiou Bioxnpeiag kat Moplakng
BloAoyiag oto EMBL-Hamburg.

® 1996-1999: Enwk. KaBnynth¢ Bloxnpeiag oto tuhpa BloAoyiag tou EKIMA

® 1998: Enwokéntng KaBnyntng oto Technical University of Harburg -
Hamburg. Fellowship of the DGXII of EU Biotechnology program.

® 2000: Enwokéntng KaBnynthg oto Max-Planck Institute for Cell Biology,
Fellowship of the Max-Planck Society (2000)

® 2001: Enwxophynon épeuvag and to European Molecular Biology
Laboratory (LIP EU Program, 2001, 7-8)

® 1999-2002: Mévipog Enwk. KaBnyntng Bloxnpeiag oto tuhpa Blohoyiag tou
EKIMA

® 2002-2007. AvanA. KaBny. oto tunpa BloAoyiag tou EKMA

® 2004 (06-09) Enwokéntng KaBnynthg ato Technical University of Harburg-
Hamburg, pe enxopnynon and tnv DAAD, leppavikh KuBépvnon.

® 2005: Enwokéntng KaBnynthg oto Maveniothpio Ulm, otn leppavia, BloAoyia
Kat latpikn LxoAn

® 2005-2007: AvanA. MéAog tou EBvikoU LupBouAiou Epeuvag kat
Texvoloyiag YMAN, 2005-2007

® 2005: MéAog NG KEVIPLKAG 0PYaVWTIKAG eNttponig opydvwong FEBS 2008
otnv ABrva (2008)

® 2005-2007: AvanAnpwthg Mpdedpog tou Tphpatog Blohoyiag tou EKITA.

® 2006: Enwokéntng KaBnyntng oto Technical University of Harburg-
Hamburg, pe enwxophynon ané tnv DAAD, leppavikh KuBépvnan.



EPTAZIEZ KAI
XTATIZTIKA LTOIXEIA

Le 61eBvn neplodikad kat

BBAia 100 epyaaieg pe deiktn
avapopwv dvw tou 3000 kat
ouvteleath BapUtntag nepinou
300. Tpéxov napdyovtag H 26
(ané to 1981 péxpl onpepa).
140 ouppetoxéq o€ €Bvika

Kat d1eBvh ouvEédpla, ek Twv
onoiwv o€ 30 NPOoKEKANUEVOG
OMIANTAG.

40 dinAwpatikég epyaoieg

o€ npontuxtako eninedo.40
Diplom thesis

20 dinhwpatikég epyaaieg o€
petantuxiako eninedo.

20 b1baktopikég dlatpiBEg
(unewvBuvog kat pélog
TpLEAOUG)

® 2007: Ekhoyn KaBnynthg A’ BaBuidag oto EKIA, TuApa Blioxnpeiag

® 2008: Enwokéntng KaBnynthg oto University of Regensburg pe
enxopnynon and tnv DAAD, Teppavikh KuBépvnan.

® 2009-2010: AteuBuvtig tou Topéa Blioxnpueiag — Moptakng BloAoyiag tou
Tuhpatog Blohoyiag EKIIA.

® 2010-twpa: AvanAnpwthg Enéntng ZxoAng Betikwv Enotnpdov EKIMA

® 2010: Opyavwan tou Tou KahokatptvoU oxoAeiou Moplakng latpikng pe
B€pa: Aopn kat Asttoupyia npwteiviv. Ot NPWTEIVIKEG KIvdoeLg atdxou
véwv papudkwy. Luv-lopydvwan Mavenotnpiou Ulm kat Tuhpatog
Bioloyiag Maveniotnuiou ABnvav (ZentéuBplog 2010, Maveniothpio
ABnvddv, Tuhpa Bloloyiag)

® 2011: Xta nAaiola Tng 4unvng eknaldeuTikng adelag (2-5/11) enoképbnka
Kal epydotnka-evnuepwbnka ota e§ng Eupwnaikd epeuvntikd kévipa: (a)
oto EMBL Hamburg (SAXS nepduata); (8) Technical University Harburg-
Hamburg (MikpoBLakn Biotexvoloyia), Academy of Science (Poznan,
PL) (KpuataMoypagia); (y) Netherlands Cancer Institute (Amsterdam)
(Xuothpata napaywyng npwieivwy oe HTP cuathpata); (6) Medical
School Ulm University (Texvohoyia Alagopikng ®Bwpiopopetpiag) Kat
(€) Heimholz Institute for Environmental Sciences (Munich) (Epappoyég
pyrosequencing for chitinase detection in underground fresh water).

® 2011: Opyavwthg tou 1° Bepivou IxoAeiou pe B€ua: And to yovidio otnv
npwrteivn Kat 6xt povo. 1-2.7.2011 Tunpa Bloloyiag EKMA, ABava (55
OUMHETEXOVTEG).

® 2011: MéAog tng Enotnpovikhg enttponig tou International Conference on
Enzyme Science and Technology ICEST 2011, 31.10-4.11.2011 Kusadasi,
Turkiye.

® 2012: Opyavwthg tou 2° Bepivou IxoAeiou pe B€pa: And to yovidio otnv
npwrteivn Kat éxt povo. 18-20. 5. 2012 Evieukthplo «Kwathg Maiapdg»
EKIA, ABrva (75 cuppeTéxovieg).

® 2012: Enokéntng KaBnynthg oto Maveniothpto Ulm, pe enxophynon ané
v DAAD, Teppavikn KuBépvnon (7-8, 2012).

MPOZKAHZEIZ KAI AIAAEZEIZ ZE EBNIKA
KAI AIEGNH ZYNEAPIA

® Awdhe€n ato Max-Planck for Cell Biology, Heidelberg, Dept of Prof. P.
Traub May 1992.

® Opnthg 5" Symposium on Chitin Enzymology, Senigallia, AN, Italy, 10-
12 May, 1993.
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® AidAe€n ato Biochemistry Dept of the Medical School of Kiel University,
Oct. 1993.
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® AidAe€n oto Hebrew University, Jerusalem, Haddash Medical School.

Aug. 1994.
L

LE EMIZTHMONIKO
ENINEAO

EU Framework Il, Human
Capital and Mobility.

EU Framework Ill, Human
Capital and Mobility.

EU, Framework lll, Scientific
Cooperation of the EU with the
3rd Mediterranean Countries.
EU, Framework 1V,
Biotechnology (area 6)

EU, Framework 1V,
Biotechnology (area 1)

EU, Framework V, Quality of
Life Area.

4 enixopnynoelg ané tnv
DAAD (leppavikh Ynnpeaia
Entotnpovikwv Avtalaymv)

1 grant ané to IKYDA (IKY:
I6pupa Kpatikv Ynotpo@iwv
kat leppavikn Ynnpeaia
Entotnpovikwv Avtalaymv)

1 emxophynon ané Human
Frontiers (HF)

1 enxophynan ané NATO
Science for Peace (SFP)

12 enixopnynaoeig and tnv
levikn Mpappateia Epeuvag
kat Texvoloyiag ota nAaiota
EBvikv npoypappatwv
(MENEA, 6AAHL kAn) kat ota
nAaiola AleBvadv ouvepyaoLawv.
5 enxxopnynoeLg ano 1o
Mavenothpio ABnvav (EL6IKAG
Noyapraopég Epeuvag)

1 enwxopnynan ané 1o
Euyeveiblo’l6pupa.

® AdAe€n oto IMBB, Enzyme Technology. Prof. B. Bouriotis, Sept. 1994.

® Awdhe€n ato Advanced FEBS Course on Methods in Protein Sequence
Analysis. Apr. 30-May, 5, 1995, Chalkidiki, Greece.

® Awdhe€n ato Bonn University, Dept of Chemistry and Biochemistry, Aug
1996.

® [NpookekAnpévog opANTAG Kat npogdpeUov ato 2™ International
Symposium on Chitin Enzymology, Senigallia, AN, Italy, 8-11 May,
1996.

® AldAe€n oto Hellenic Research Foundation, Athens Greece, 3.2.1997

® [pookekAnpévog opANTAG Kal npogdpelov oto 7% International
Conference on Chitin and Chitosan Sept 3-5, 1997, Lyon France.

® [1pookekAnpévog opANTAG Kat npogdpeUov ato 2™ International
Conference on Extremophiles Aug. 1998, Brest France.

® [poedpelov oto 3 International Conference on Extremophiles, Sept.
3-7, 2000 Hamburg.

® [poedpeviov ato 4" European Conference on Chitin Enzymology, May.
6-10, 2001, Ancona, ltaly

® [Tpoedpelov oto Biocat 2002, Hamburg Technical University, NIT,
Germany

® AldAe€n otnv Hellenic Kidney Association, March, 2004, Athens

® AdAe€n oto National University of Australia, J. Curtis Medical School,
9.11.2004, Canberra, Australia.

® AidAe€n oto Ulm Universitry (Biology Department, Institute of
Endocrinology) 01.2004

® AidAe€n oto Ulm Universitry (Medical School, Department of Internal
Medice) 01.2004

® Eoptaotkn AidAe€n ato Ulm University (invited from the Ulm University
Presidence).

® AdAe€n oto Advances in Kidney Research, 18.2.2007 Divani-Caravel,
Athens (Chairman)

® AdAe€n ato Cyprus Univeristy, Biological Science Dept. 2.2.2007,
Nicosia, Cyprus.

® AdAe€n oto Department of Biophysical Sciences, Regensburg
University, 7/2009.

® [pookeKAnpEVoG OUANTAG Kat npogdpeUov ato International
Conference on Enzyme Science and Technology ICEST 2011, 31.10-
4.11.2011 Kusadasi, Turkiye.

® AdAe€n oto University of Patras 10. 5. 2012. Workshop on Structural
Biology.
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Vorgias C. E., Peridis G. A,, Traub P. and Sekeris C. E. (1988) Colchicine,
colcemide and cytochalasin-b do not affect translocation of the
glucocorticoid hormone-receptor in rat thymocytes or Ehrlich Ascites
cells. Bioscience Reports 8, 193-197.

Gallwitz D., Haubruck H., Molenaar C., Prange R., Putzicha M., Schmitt
H.-D., Vorgias C. E. and Wagner P. (1988) Structural and functional
analysis of ypt proteins, a family of ras-related nucleotide-binding
proteins in eucaryotic cells. In: The Guanine - Nucleotide Binding
Proteins, Common Structural and Functional Properties, Edited by L.
Bosch, B. Kraal and A. Parmeggiani, NATO ASI Series, Life Sciences Vol.
165, 257-264.
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related mouse yptT protein can functionally replace the YPT1 gene
product in yeast EMBO J. 8, 1427-1432.

Wilson K. S., Vorgias C. E., Tanaka I., White W. S. and Kimura M. (1990)
The thermostability of DNA binding protein HU from thermophilic and
mesophilic bacilli. Protein Engineering 4, 11-22.

Vorgias C. E., Kingswell A. J., Dauter Z., Wilson K. S. (1991) Cloning,
overexpression, purification and crystallisation of ribosomal protein L9
from Bacillus stearothermophilus. FEBS Lett. 286, 204-208.

Vorgias C. E., Lemaire H-G., Wilson K. S. (1991) Overexpression and
purification of the galactose operon enzymes from E. coli. Protein Expr.
Purif. 2, 330-338.

Vorgias C. E. and Wilson K. S. (1991) A rapid method for the purification
of recombinant integration host factor. Protein Expr. Purif. 2, 317-320.

Padas M. P., Wilson K. S. and Vorgias C. E. (1992) DNA binding protein
from mesopbhilic and thermophilic bacilli: cloning, overexpression and
purification. Gene 117, 39-44.

Vorgias C. E., Kingswell A. J., Dauter Z. and Oppenheim A. B. (1992)
Crystallisation of recombinant chitinase from the cloned chiA gene of
Serratia marcescens. J. Mol. Biol. 226, 897-898.

Tews |., Dauter Z., Oppenheim A. B. and Vorgias C. E. (1992)
Crystallisation of recombinant chitobiase from Serratia marcescens. J.
Mol. Biol. 228, 696-697.

Sayers Z., Brouillon P., Vorgias C. E., Nolting H. F., Hermes C. and Koch
M. H. J. (1993) Cloning and expression of Saccharomyces cerevisiae
copper-metallothionein gene in Escherichia coli and characterisation of
the recombinant protein. Eur. J. Biochem. 212, 521-528.
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14858-14870.
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X-ray structure analysis of Chitinase A from Serratia marcescens. In
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Brzeski, M.M. and Bykowski, P.J.) pp 415-423.
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Boelens R. (1995) Solution structure of the HU Protein from Bacillus
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Sitrit Y., Vorgias C. E., Chet I. and Oppenheim A. B. (1995) Cloning
and primary structure of a chiA gene from Aeromonas caviae. J.
Bacteriology 177, 4187-4189.
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and Legoski A. B. (1995) Cloning and expression of plant leghrmoglobin
cDNA of Lupinus luteus in Escherichia coli and purification of the
recombinant protein. Plant Science 108, 109-117.

Boelens R., Vis H., Vorgias C. E., Wilson K. S. and Kaptein R. (1996)
Structure and dynamics of the DNA binding protein HU from Bacillus
stearothermophilus by NMR Spectroscopy. Biopolymers 40, 553-559.
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Vorgias C. E., Perrakis A. and Tews I. (1996) Structure function studies
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Oppenheim A. B. and Chet I. (1997) Molecular cloning, structural
analysis and Expression in Escherichia coli of a chitinase gene from
Enterobacter agglomerans. Appl. Env. Microbiology 63, 834-839.



Constantinos E. Vorgias

Professor of Biochemistry

IS PUBLICATIONS IN INTERNATIONAL JOURNALS AND BOOKS

45. Spindler-Bath M., Blattner R., Vorgias C. E. and Spindler K-D. (1998)
Inhibition of two family 18 chitinases by various allosamidin derivatives.
Pestic. Sci. 52, 47-52.

46. Joergensen S., Vorgias C. E. and Antranikian G. (1997) An exttracellular
alpha-amylase from the hypethermophilic Archeon Pyrococcus furiosus.
Cloning, Sequencing, Characterization and Expression in E. coliand
Bacillus subtilis. J. Biol. Chem. 272, 16335-16342.

47. Drouillard S., Armand S., Davies G., Vorgias C. E. and Henrissat B.
(1997) Serratia marcescens chitobiase is a retaining glycosidase utilising
substrate acetamido group participation. Biochem. J. 328, 945-949.

48. Vorgias C. E. (1997) Overproduction of the recombinant chitinase A from
Serratia marcescens in E. coli, fast purification, biochemical and biophysical
characterisation. Chapter in Chitin Handbook (Muzzarelli and Peter eds.)
ISBN 88-86889-01-1.

49. Vorgias C. E. and Petratos K. (1997) From the purified protein to the 3D-
structure and enzymatic mechanism of chitinase A from the chitinolytic
soil bacterium Serratia marcescens. Chapter in Chitin Handbook Chapter in
Chitin Handbook (Muzzarelli and Peter eds.) ISBN 88-86889-01-1.

50. Vorgias C. E. (1997) Structural basis of chitin hydrolysis in bacteria.
Advances in Chitin Society Vol Il, pp. 176-187.

51. Christodoulou E. and Vorgias C. E. (1998) Cloning, overproduction,
purification and crystallisation of the DNA binding protein HU from the
hyperthermophilic eubacterium Thermotoga maritima. Acta Cryst. D54,
1043-1045.

52. Vis H, Vorgias C. E., Wilson K. S., Kaptein R. and Boelens R. (1998) Mobility
of NH bonds in DNA-binding protein HU of Bacillus stearothermophilus
from reduced spectral density mapping analysis at multiple NMR fields. J.
Biomolecular NMR 11, 265-277.

53. Vorgias C. E. and Antranikian G. (2000) Glycosyl Hydrolases from
Extremophiles in Glycomicrobiology, pp313-339 (ed. by Doyle) Kluwer
Academic/Plenum Publishers, N. York

54. Boehlke K., Pisani F. M, Vorgias C. E., Frey B., Sobek H., Rossi M. and
Antranikian G. (2000) PCR performance of the B-type DNA polymerase
from the thermophilic euryarchaeon Thermococcus aggregans improved
by mutations in the Y-GG/A motif. Nucleic Acids Res. 28, 3910-3917.

55. Prag G., Papanikolau Y., Tavlas G., Vorgias C. E., Petratos K. and
Oppenheim A. B. (2000) Structures of chitobiase mutants complexed
with the substrate di-N-acetyl-D-glucosamine: the catalytic role of the
conserved acidic pair, aspartate-539 and glutamate-540. J. Mol. Biol. 300,
611-617.




Constantinos E. Vorgias

Professor of Biochemistry

I . PUBLICATIONS IN INTERNATIONAL JOURNALS AND BOOKS

96.

97.

8.

99.

60.

61.

62.

63.

64.

65.

Fontaine T., Simenel C., Dubreucq G., Adam O., Delepierre M.,

Lemoine J., Vorgias C. E., Diaquin M. and Latgé J-P. (2000) Molecular
organization of the alkali-insoluble fraction of Aspergillus fumigatus cell
wall. J. Biol. Chem. 275, 27594-27607.

Lonhienne T. G. A., Mavromattis C., Vorgias C. E, Buchon L., Gerday
C. and Bouriotis V. (2001) Cloning, sequences, and characterization of
two chitinase genes from the antarctic Arthrobacter sp. strain TAD20:
Isolation and partial characterization of the enzymes. J. Bacteriology
183, 1773-1779.

Lonhienne T. G. A, Zoidakis J., Vorgias C. E, Feller G., Gerday C., and
Bouriotis V. (2001) Modular structure, local flexibility and cold-activity of
a novel chitobiase from a psychrophilic antartic bacterium J. Mol. Biol.
310, 291-297.

Christodoulou E., Duffner F. and Vorgias C. E. (2001) Overexpression,
purification and characterization of a thermostable Chitinase (Chi40)
from Streptomyces thermoviolaceus OPC-520. Protein Expr. Purif. 23,
97-105.

Papanikolau Y., Prag G., Tavlas G., Vorgias C. E., Oppenheim A. B.
and Petratos K. (2001) High-resolution structural analyses of mutant
Chitinase A complexes with substrates provide new insight into the
mechanism of catalysis. Biochemistry 40, 11338-11343.

Prog G., Vorgias C. E. and Oppenheim, A. B. (2001) Conservation and
structural elements and catalytic mechanism in Serratia marcescens
chitinolytic enzymes. Chitin Enzymology, 2001. Ancona pp. 351-360.

Raves M. L., Doreleijers J., Vis H., Vorgias C. E., Wilson K. S. and
Kaptein R. (2001) Joint refinement as a tool for thorough comparison
between NMR and X-ray data and structures of HU protein. J.
Biomolecular NMR 21, 235-248.

Christodoulou E. and Vorgias CE. (2002) The thermostability of the
DNA binding protein HU from mesophilic, thermophilic and extreme
thermophilic bacteria. Extremophiles 6, 21-31.

Christodoulou E. and Vorgias C. E. (2002) Understanding heterologous
protein overproduction under the T7 promoter: A practical exercise.
Biochemical and Mol. Biol. Education 30, 189-191.

Bernard M., Mouyna I., Dubreucq G., Debeaupuis J.-P., Fontaine T.,
Vorgias C. E., Fuglsang C. and Latgé J-P. (2002) Characterization of a
cell wall acid phosphatase in Aspergillus fumigatus. Microbiology 148,
2819-2829.



Constantinos E. Vorgias

Professor of Biochemistry

I . PUBLICATIONS IN INTERNATIONAL JOURNALS AND BOOKS

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Christodoulou E., Rypniewski W. and Vorgias C. E. (2003) High
resolution X-ray structure of the DNA binding protein HU from the
hyperthermophilic eubacterium Thermotoga maritima and the
determinants of its thermostability. Extremophiles 7, 111-122.

Papanikolau Y., Vorgias C. E. and Petratos K. (2003) De novo purification
scheme and crystallization conditions yield high-resolution structures
of chitinase A and its complex with the inhibitor allosamidin. Acta
Crystallogr. D 59: 400-403.

Serban D, Arcineigas S. F., Vorgias C. E., Thomas G. J Jr. (2003)
Structure and dynamics of the DNA-binding protein HU of B.
stearothermophilus investigated by Raman and ultraviolet-resonance
Raman spectroscopy. Protein Sci 12(4): 861-870.

Andronopoulou E, Vorgias C. E. (2003) Purification and characterization
of a new hyperthermostable, allosamidin-insensitive and denaturation-
resistant chitinase from the hyperthermophilic archaeon Thermococcus
chitonophagus. Extremophiles 7:43-53.

M. A. Durney, R. W. Wechselberger, C. G. Kalodimos, R. Kaptein,
CE. Vorgias, and R.Boelen (2004) An alternate conformation of the
hyperthermostable HU protein from Thermotoga maritima has
unexpectedly high flexibility. FEBS Lett. 563, 49-54.

Vorgias, C. E., Antranikian, G. (2004) Extremophiles: pH, temperature,
and salinity. Alan T. Bull (ed.) Microbial Diversity and Bioprospecting,
ASM Press, Washington, D.C. p. 146-153 (586 pages) ISBN 1-55581-
267-8.

J. Ruiz-Sanz, V, V. Filimonov, E. Christodoulou C. E. Vorgias and P. L.
Mateo. (2004) Thermodynamic analysis of the unfolding and stability
of the dimeric DNA-binding protein HU from the hyperthermophilic
eubacterium Thermotoga maritima and its E34D mutant. Eur. J.
Biochem 271, 1497-1507.

Andronopoulou E, Vorgias C. E. (2004) Isolation, cloning

and overexpression of a chitinase gene fragment from the
hyperthermophilic archaeon Thermococcus chitonophagus: semi-
denaturing purification of the recombinant peptide and investigation of
its relation with other chitinases. Protein Expr. Purif. 35, 264-271.

D. Sagi, N. Friedman, C. E. Vorgias, A. B. Oppenheim and J. Stavans
(2004) Modulation of DNA Conformations through the Formation of
Alternative High-Order HU-DNA Complexes. J. Mol. Biol. 341, 419-428.

Gloeggler, S., Spindler-Barth, M., Ludwig, M., Vorgias, C. E., Spindler, K.
D. (2004). Chitin metabolizing enzymes in insects. Adv. Chitin Science, 7,
43-52.



Constantinos E. Vorgias

Professor of Biochemistry

I PUBLICATIONS IN INTERNATIONAL JOURNALS AND BOOKS

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Andronopoulou E. and C. E. Vorgias (2004) Multiple components
and induction mechanism of the chitinolytic system of the
hyperthermophilic archaeon Thermococcus chitonophagus. Appl.
Microbiol. Biotechnol. 65, 694-702.

Antranikian G. Vorgias C. E. and Bertoldo C. (2005) Extreme
environments as a resource for microorganisms and novel
biocatalysts. Adv. Biochem. Engin/Biotechnol. 96, 219-262.

S.Solakidi, C. E. Vorgias and C. E. Sekeris (2005) Biological
Carcinogenesis: Theories and Models. In Recent Advances in
Quantitative Methods in Cancer and Human Health Risk Assessment
(Edts Lutz and Kitsos) Wiley April 2005, pp 63-77.

Pyrpassopoylos S., Ladopoulou A,, Vlassi M., Papanikolaou Y., Vorgias
C. E., Yannoukakos D., Nounesis G. (2005) Thermal denaturation of
the BBRCT-tandem Repeat region of human tumour suppressor gene
product BRCAT1. Biophys. Chem. 114, 1-12.

V. Karava, P-M Zafiriou L. Fasia, D. Anagnostopoulos, E. Boutou, C. E.
Vorgias, M. Maccarrone and A. Siafaka-Kapadai. (2005) Anandamide
metabolism by Tetrahymena pyriformis in vitro. Characterization and
identification of a 66kDa Fatty acid amidohydrolase. Biochemie 87, 967-
974.

P. Mueller, C. E. Vorgias, E. Boutou, Trauthwein H., Verseck, S. and G.
Antranikian (2006) Cloning, overexpression and characterization of a
thermoactive nitrilase from the hyperthermophilic archaeon Pyrococcus
abyssi. Protein Expr. Purif. 47, 672-681.

Schnurr B., C. E. Vorgias, J. Stavans (2006) Compaction and
supercoiling of single, long DNA molecules by HU protein. Bioph. Rev.
and Lett. 1, 29-44.

S. Pyrpassopoylos, M. Vlassi, A. Tsortos, Papanikolaou Y. K. Petratos K.,
Vorgias C. E., Nounesis G. (2006) Equilibrium heat-induced denaturation
of chitinase 40 from Streptomyces thermoviolaceus. Proteins: Structure,
Function and Bioinformatics, 64, 513-523.

G. Nikolopoulos, S. Pyrpassopoulos, A. Thanassoulas, P. Klimenzou, C.

Zikos, M. Vlassi, C. E. Vorgias, D. Yannoukakos and G. Nounesis (2007).

Thermal unfolding of human BRCA1 BRCT-domain variants. Biochimica
et Biophysica Acta, Proteins and Proteomics 1774, 772-780.

G. Giamas, H. Hirner, L. Shoshiashvili, A. Grothey, Gessert S.,

Kuhl M., D. Henne-Bruns, C. E. Vorgias and U. Knippschild (2007).
Phosphorylation of CK1delta: identification of Ser370 as the major
phosphorylation site targeted by PKA in vitro and in vivo. Biochem. J.
406, 389-398.



Constantinos E. Vorgias

Professor of Biochemistry

L B PUBLICATIONS IN INTERNATIONAL JOURNALS AND BOOKS

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

G. Giamas, J. Stebbing, C. E. Vorgias and U. Knippschild (2007). Protein
kinases as targets for cancer treatment. Pharmacogenomics 8, 1005-
1016.

E. Stefanidi and C. E. Vorgias (2008). Molecular analysis of the gene
encoding a new chitinase from the marine psychrophilic bacterium
Moritella marina and biochemical characterization of the recombinant
enzyme. Extremophiles 12, 541-552.

K. Papadimitriou, E. Boutou, G. Zoumpopoulou, P. A. Tarantilis, M.
Polissiou, C. E. Vorgias and E. Tsakalidou. (2008) RNA arbitrarily primed
PCR and Fourier Transform Infrared spectroscopy reveal plasticity in the
acid tolerance response of Streptococcus macedonicus. Applied Envir.
Microbiol. 74, 6068-6076.

A.C. Zees, S. Pyrpassopoulos and C. E. Vorgias (2009) Insights into the
role of the (a+b) insertion in the TIM-barrel catalytic domain regarding
the stability and the enzymatic activity of chitinase A from Serratia
marcescens. Biochimica et Biophysica Acta: Proteins and Proteomics
1794. 23-31.

F. Orfanioti, P. Tzamalis, A. Thanassoulas, E. Stefanidi, A Zees, E. Boutou,
M. Vlassi, G. Nounesis and C. E. Vorgias (2009) The stability of the archaeal
HU histone-like DNA-binding protein from Thermoplasma volcanium.
Extremophiles 13, 1-10.

Drikos I, Nounesis G and Vorgias C. E. (2009) Characterization of
cancer-linked BRCAT-BRCT missense variants and teir interaction with
phosphoprotein targets. Proteins: Structure, Function and Bioiformatics
Journal 77(2), 464-476.

[-A Asteri, K. Papadimitriou, E. Boutou, R. Anastasiou, B. Pot, C. E. Vorgias
and E. Tsakalidou (2010) Characterization of pLAC1, cryptic plasmid
isolated from Lactobacillus acidipiscis and comparative analysis with its
related plasmids. International Journal of Food Microbiology 141(3) 222-
228.

J. Raczynska, C. E Vorgias, Antranikian G. and W. Rypniewski. (2011)
Crystallographic analysis of a thermoactive nitrilase. J. Str. Biol. 173, 294-
302.

G. Nir, M. Lindner, Heidelinde R. C. Dietrich, O. Girshevitz, C. E. Vorgias,
and Yuval Garini B (2011). HU protein induces incoherent DNA persistence
length Biophysical J. 100, 1-7.

Asteri, |.-A., Boutou, E., Anastasiou, R., Pot, B, Vorgias, C. E., Tsakalidou,
E., and Papadimitriou, K. (2011). In silico evidence for the horizontal
transfer of gsiB, a o(B)-regulated gene in gram-positive bacteria, to lactic
acid bacteria. Applied and environmental microbiology. 77(10), 3526-3531.



Constantinos E. Vorgias

Professor of Biochemistry

PUBLICATIONS IN INTERNATIONAL JOURNALS AND BOOKS

96. Asteri, |.-A., Papadimitriou, K., Boutou, E., Pot, B., Vorgias, C. E., &
Tsakalidou, E. (2011). Comparative and evolutionary analysis of plasmid
PREN isolated from Lactobacillus rennini, a novel member of the theta-
replicating pUCL287 family. FEMS microbiology letters, 318(1), 18-26.

97. E. Boutou, V. Pappa, H-W Stuertzbecher and C. E. Vorgias (2011)
Structure-Function Relationship of DNA Repair Proteins: Lessons from
BRCA1 and RAD51 Studies. INTech DNA Repair (Edit. Inna Kruman)
pp.103-124

98. P. Malecki, C. E. Vorgias and W. Rypniewski. The crystal structure of
the marine psychrophilic chitinase Chi60 and the molecular basis of
cold tolerance (in preparation, 2012)

99. E. Boutou, C. Papadimitriou, C. D. Paliakassis, T. Jarutat, V. Pappa,
H-W Stirzbecher and C. E. Vorgias. Subcellular localization of
the DNA repair protein Rad51 is affected by single amino acid
residue replacements in the area interacting with p53 and BRCA2 (in
preparation, 2012)

100.E. Boutou, V. Pappa, H-W Stiirzbecher and C. E. Vorgias. Expression
of a dominant negative form of the DNA recombination factor
Rad51 causes cell death in CD34 cells from leukaemia patients (in
preparation, 2012)

101. P.L. Kastritis, T.K. Karamanos, N.C. Papandreou, C. E. Vorgias and
S.J. Hamodrakas Theoretical Studies on the Temperature Adaptation
Mechanisms of Dihydrofolate Reductases from Psychrophiles (in
preparation 2012)

102. Kastristis P and C. E. Vorgias. Molecular modeling studies on a 42 kD
thermostable TIM-barrel chitinase with reversible fold (in preparation,
2012)

103. M. Kypraiou. M. Polychroniou E. Stefanidi, G. Nounesis and C.
E. Vorgias. Cloning, overproduction, purification, biochemical
and biophysical analysis of the HU DNA binding protein from the
psychrophilic bacterium Shewanella putrifaciens (in preparation, 2012)

104. P. Stavros, C. E. Vorgias and G. Nounesis. Thermodynamic stability
studies of chitinaseé0 reveal a possible molten-globule intermediate
state. Implications for the folding of TIM-barrel structural domains. (in
preparation for Biopolymers 2012).

105. Anastasiou R., Pagona V., E. Boutou, C. E. Vorgias, E. Tsakalidou and
K. Papadimitriou Osmotic stress resistant mutants of Streptococcus
macedonicus preserve their ability to produce the bacteriocin peptide
Macedocin under hypersomotic conditions in contrast to the wild-type

(in preparation, 2012).



Constantinos E. Vorgias

Professor of Biochemistry

e N PUBLICATIONS IN INTERNATIONAL JOURNALS AND BOOKS

106. Asteri LA, E. Boutou, C. E. Vorgias, E. Tsakalidou and K. Papadimitriou.
Differential gene expression of Lactobacillus acidipiscis under
osmotic stress conditions assessed by RNA arbitrarily primed PCR (in
preparation, 2012).

107. S. Halila, E. Samain. C. E. Vorgias and S. Armand (2012) A
straightforward access to TMG-chitooligomycins and their evaluation
as B-N-acetylhexosaminidases inhibitors (Chembiochem under
submission).

108. Boutou E., Papadimitriou K., Sousounis K., Pappa V.,
Vlachodimitropoulos D., Jarutat D., Vorgias C. E. and Stirzbecher H-W.
(2012) Structure — function analysis of the DNA repair and recombination
factor Rad51 revealed point mutants whose overexpression in MCF-7
cancer stem cells confers sensitization to DNA damaging agents. (in
preparation, 2012).




Constantinos E. Vorgias PhD

Professor of Biochemistry

PUBLICATIONS IN NATIONAL AND INTERNATIONAL CONFERENCES

Traub P., Nelson W. J. and Vorgias C. E. (1982) Intermediate filament
subunit proteins are nucleic acid-binding proteins. 1 European
Congress on Cell Biology, Paris, 19-24 Juli 1982. Biology of the Cell 45,
205.

Traub P., Nelson W. J., Vorgias C. E. and Kiihn S. (1982) The subunits of
intermediate filaments are nucleic acid-binding proteins. 22" Annual
Meeting of the American Society for Cell Biology, Baltimore Maryland,
USA, 30/11 - 4/12. The Journal of Cell Biology 95, 220a.

Traub P. and Vorgias C. E. (1983) Differential involvement of the
N-terminal polypeptide of vimentin in filament assembly and nucleic
acid binding. 23 Annual Meeting of the American Society for Cell
Biology, San Antonio, Texas, USA, 29/11 -3/12. The Journal for Cell
Biology 97, 226a.

Vorgias C. E. and Traub P. (1983) An investigation of the involvement
of the n-terminal polypeptide of vimentin in the formation of the
intermediate sized filaments from mammalian cells. Submitted in the
5" Conference of Greek Biological Society, Patras.

Vorgias C. E. and Traub P. (1984) Isolation and Purification of in vivo
Radiolabelled Vimentin and Desmin from BHK-21 cells. Submitted in
the 6" Conference of Greek Biological Society, Athens.

Putzicha M., Schmitt H-D., Vorgias C. E., Wagner P., Haubruck H. and
Gallwitz D. (1988) Functional analysis of the ras-related ypt1 gene
product in yeast and mammals. 14" International Conference on Yeast
Genetics and Molecular Biology. Abstract A23, Helsinki, Finland 7-12/8.

Wilson K. S., Tanaka I., Vorgias C. E., White W. S. and Kimura M. (1990)
The thermostability of DNA binding protein HU from thermophilic and
mesophilic bacilli and its interaction with DNA. EMBO Workshop in
Auxiliary DNA Binding Proteins in Prokaryotes and Eukaryotes, Ein
Gedi, Israel, May 21-25.

Van Houte L. P. A,, Blommers M., Vorgias C. E., Wilson K. S. and
Kaptein R. (1990) 2D NMR measurements on the structure of the
Histon-like protein HU. 10" International Biophysics Congress.
Vancouver, Canada Juli 29 — Aug. 3.

Vorgias C. E., Kingswell A. J., Padas M. P, and Dauter M. European
Molecular Biology Laboratory Research Report 1990, pp 186-188.



Constantinos E. Vorgias

Professor of Biochemistry

L PUBLICATIONS IN NATIONAL AND INTERNATIONAL CONFERENCES

Sayers Z., Brouillon P., Vorgias C. E. and Koch M. H. J. (1991)
Cloning, expression and purification of cooper-metallothionein of
Saccharomyces cerevisiae. "Metals in Biology”, Cordon Conference,
Ventura, California, Jan, 28-Febr, 1.

. Vorgias C. E., Kingswell A. J., Dauter Z., Wilson K. S. (1991) Cloning,

overexpression, purification and crystallisation of ribosomal protein L9
from Bacillus stearothermophilus. In Crystal Growth of Macromolecules
(Poster P66). A FEBS Advanced Lecture Course. University of Freiburg
(Germany) August 18-24.

Sayers Z., Brouillon P., Vorgias C. E. and Koch M. H. J. (1991) Cloning
expression and purification of yeast Cu?*-metallothionein. Heavy
metal detoxification. 1% International Congress of Biophysics and
Biotechnology at GAP. Diyarbakir, Turkey.

Vorgias C. E., Kingswell A. J., Padas M. P, and Dauter M. European
Molecular Biology Laboratory Research Report 1991, pp 190-194.

Sayers Z., Brouillon P., Vorgias C. E. and Koch M. H. J. (1991)
Cloning expression and purification of yeast Cu-metallothionein. 5"
International Conference on bioinorganic chemistry. Oxford, UK.

Basstuiner R, Evans I. M., Fordham-Skelton A. P., Croy R. R. D.

and Vorgias C. E. (1992) Genotyp-abhadngige Expression eines
Samenproteins der Erbse. Tagung: Molekularbiologie der Pflanzen.
Niederbachem, February 19-22.

Bassuner R, Evans I. M., Fordham-Skelton A. P., Croy R. R. D. and
Vorgias C. E. (1992) A novel seed protein is differentially expressed

in pea genotypes. Int. Symp. Phytochem. Soc. Eur.: “Seed Storage
Compounds: Biosynthesis, Interactions and manipulation”. Long Ashton
Research Station and University of Bristol, U. K., September, 7-9.

Vorgias C. E., Perrakis A., Ouzounis C., Padas M. P. and Wilson K. S.
(1992) Structural diversity within the histone-like DNA binding protein
family in prokaryotes. “Protein-DNA interactions” Colloquium of the
Royal Netherlands Academy of Arts and Sciences. Sept, 2-5, 1992,
Amsterdam, Holland.

Vorgias C. E., Kingswell A. J., Padas M. P, Dauter M., Tews I., Perrakis
A., Sideris D. European Molecular Biology Laboratory Research Report
1992, pp 214-215.

Padas M. P., Wilson S. K. and Vorgias C. E. (1992) HU Histone like DNA
Binding Protein from bacilli: Cloning, Mutational and Structural Analysis.
9 Balkan Biochemical Biophysical Days, Thessaloniki, May 21-23, 1992.



Constantinos E. Vorgias

Professor of Biochemistry

L B PUBLICATIONS IN NATIONAL AND INTERNATIONAL CONFERENCES

20.

2.

2.

23.

24.

2.

26.

2.

28.

2.

Vorgias C. E., Padas M. P. and Wilson K. S. (1993) The DNA binding
protein HU from bacilli: A model for thermostability studies.
Thermophiles "93. 12-15 December 1993. Hamilton, N. Zealand.

Vorgias C. E., Padas M. P, Tews I., Perrakis A., Vincentelli R., Sideris D.
European Molecular Biology Laboratory Research Report 1993, pp 223-
224,

Vorgias C. E., Perrakis A., Tews |., Oppenheim A. B. and Wilson K.

S. Overproduction, purification and characterisation of recombinant
Chitinase A and Chitobiase from Serratia marcescens. Structural and
evolutionar analysis. Lecture in International Symposium on Chitin
Enzymology, Senigallia, AN, ltaly, 10-12 May, 1993, pp 71-72.

Tews I., Wilson K. S. and Vorgias C. E. (1993) Purification, crystallisation
and preliminary crystallographic data of Chitobiase from Serratia
marcescens. 5" International Symposium on Chitin Enzymology,
Senigallia, AN, Italy, 10-12 May 1993, P-39.

Perrakis A., Wilson K. S. and Vorgias C. E. Purification, crystallisation
and preliminary crystallographic data of Chitinase A from Serratia
marcescens. 5" International Symposium on Chitin Enzymology,
Senigallia, AN, Italy, 10-12 May 1993, P-41.

Tews |., Perrakis A., Wilson K. S. and Vorgias C. E. (1994) Prokaryotic
chitin degradation: structures of Chitinase and Chitobiase from Serratia
marcescens. In: Crystallography of Molecular Biology Erice, Italy 27 May,
5 June 1994. 21¢ Crystallographic course.

Perrakis A., Dauter Z., Wilson K. S. and Vorgias C. E. (1994) 3D-
Structure of Chitinase A from Serratia marcescens. (Lecture) 6"
International Conference on Chitin and Chitosan, pp 66-67, 16-19 Aug.
1994, Gdynia, Poland.

Tews I, Vincentelli R. and Vorgias C. E. (1994) Primary structure

of chitobiase from Serratia marcescens (Lecture) 6™ International
Conference on Chitin and Chitosan, pp. 68-69, 16-19 Aug. 1994, Gdynia,
Poland.

Basstiner R., Baumlein C., Becker |. M., Evans I. M., Hillmer S., Muntz
K. and Vorgias C. E. (1994) Genotype-dependent expression and
subcellular localization of a non-storage seed globulin. In: Gatersleben
Seed Protein Symposium. June 1994, Gatersleben, Germany.

Sikorski M. M., Topunov A. F., Szlagowska A. E., Swiderski M. R,
Strozycki P. M., Vorgias C. E., Wilson K. S. and Legoski A. B. (1994)
Expression of Plant Leghemoglobin cDNA ’s of Lupinus luteus in
Escherichia coli and purification of recombinant protein. In: 1% European
Nitrogen Fixation Conference, 28 Aug -3 Sept 1994. Szeged, Hungary.



Constantinos E. Vorgias

Professor of Biochemistry

L T PUBLICATIONS IN NATIONAL AND INTERNATIONAL CONFERENCES

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Perrakis A. and Vorgias C. E. (1994) Biochemical and structural analysis
of chitinase A from Serratia marcescens. Lecture in the 14" Conference
of the Greek Biological Society. Volos, 5-7 May, 1994.

Sideris D., Vorgias C. E and Fragoulis M. (1995) Cloning of cDNA coding a
poly(U),poly(C) specific ribonuclease from the insect Ceratitis capitata. 15"
Conference of the Greek Biological Society 12-14 Jan. Athens.

Vorgias C. E., Tews I., Perrakis A., Vincentelli R., Sideris D., Christodoulou
E. and Duffner, F. European Molecular Biology Laboratory Research
Report 1994, pp 218-221.

Tews |., Dauter Z., Wilson K. S. and Vorgias C. E. (1995) 3D structure
and substrate-inhibitor complexes of a 94 kDa bacterial chitobiase. 4"
European Workshop of Biological Macromolecules. Como, May 21-25,
1995.

Perrakis A., Wilson K. S. and Vorgias C. E. (1995) Implications of the 3D-
structure determination of family 18 chitinases. Similarities with Fnll|
domains, narbonin and mammalian oviduct proteins. 1t International
Conference of the European Chitin Society. Brest France 11-13 Sept.
1995.

Tews I., Wilson K. S. and Vorgias C. E. (1995) 3D structure of a 94 kDa
bacterial b-N-acetylglucosaminidase. 1% International Conference of the
European Chitin Society. Brest France 11-13 Sept. 1995.

Tews |., Wilson K. S. and Vorgias C. E. (1995) 3D structures of substrate-
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(Invited Lecture) 7t International Conference on Chitin and Chitosan,
Lyon France 3-5, September 1997.

Lonhienne T., Vorgias C. E., Zoidakis J. and Bouriotis V. (1997) Cloning,
purification and characterisation of a chitobiase from the Antarctic
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International Conference on Extremophiles, Sept. 3-7, 2000 Hamburg.

FTIR Spectroscopy in Microbiological and Medical Diagnostic Robert
Koch-Institute, Berlin October 19-20, 2000.
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K. (2002) Structural and Functional studies on Chitinase A from Serratia
marcescens 1% Conference of the Greek Crystallographic Society,
Agricultural University of Athens, May 17-18, 2002.

Kandri N., Vorgias, C. E., Tsilimigaki S. and Piperakis S. M. (2002) Study
of the influence of alcohol in human lymphocytes. 24" Conference of the
Greek Biological Society, Eretria, May 2002.

Pyrpasopoulos S., Tsortos, A., Papanikolaou |., Zees A., Petratos, K.,
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6-9, 2004 Berlin.

Nikolopoulos G, Pyrpassopoulos S., Ladopoulou A., Vorgias C. E.,
Yannoukakos D., Nounesis G. (2004) Thermodynamic stability of human
BRCA1 BRCT-domain missense mutants. Familial Cancer, European
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During my 30 years research activities in Germany and in Greece | have established a
broad spectrum of cooperations in various countries within Europe and Israel. In most
of the case these projects are my initiative and | have taken the management of the
projects as well.

The projects are briefly presented. The involved partners and the publication listed
according the publication list of my curriculum vitae are also presented.

Protein structure-function and protein engineering studies on a variety of
members of the HU histone like DNA binding proteins from procaryotes
and archaea towards understanding their thermostability mechanism and
interaction with DNA.

HU is a highly conserved protein that is believed to play an important role in the
architecture and dynamic compaction of bacterial DNA. lts ability to control DNA
bending is crucial for functions such as transcription and replication. The crystal
structure of HU from Bacillus stearothermophilus (HUBst) has been solved and refined
at 2A. The solution structure of the recombinant HU from Bacillus stearothermophilus
expressed in E. colihas also been determined by NMR. HUBst protein has been used
as a model system to study protein-DNA interaction(s) of the histone-like protein
family which includes the integration host factor (IHF) protein. The structural properties
responsible for the thermostability of HU proteins from mesophilic and thermophilic
microorganisms attracted our attention during the last two decades. The HU proteins
from Bacillus stearothermophilus and Bacillus subtilis have been analyzed with respect
to their sequence characteristics in correlation to their thermostability. We have
expanded our studies on the HU protein to extreme thermophilic organisms, such as
the eubacterium Thermotoga maritima (growth temperature 80-85°C) which shows
61% and 51% identity to HU from the thermopbhilic Bacillus stearothermophilus and the
mesopbhilic Bacillus subtiliis, respectively. The small size of the HU molecule and the
existence of homologous proteins in various bacteria, from psychroplic to mesophilic
up to extreme thermophilic, makes it an attractive model to address questions of
thermostability using the structural-mutational approach. Engineering proteins

for thermostability is a particularly exciting and challenging field, as it is crucial for
broadening the industrial use of recombinant proteins. Many experimental approaches
have been applied to identify determinants of thermostability. The structure-mutational
approach was applied predominantly, but it is time consuming and expensive, and
requires proteins that are highly conserved in their primary structure and are present in
organisms which grow at low and high temperature. Therefore, only a limited number
of proteins has been studied based on this approach. The interaction of HU with DNA
have been studied in solution using a variety of high resolution biophysical methods.

Partners: 1, 4,5, 13

Publication no: 15, 18, 19, 26, 30, 33, 35, 51, 52, 62, 63, 64, 66, 68, 70, 72, 74, 82, 90, 94,
103

Presentations no: 7, 8, 9, 13, 17, 18, 19, 20, 21, 43, 47, 64, 91, 99, 101
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Protein structure-function and protein engineering studies on two
bacterial chitin degradation enzymes, chitinases and chitobiase
from procaryotes and archaea towards understanding their
mechanism for catalysis, adaptation to various temperatures and
substrate recognition.

Chitin is abundant in nature, second after cellulose, as a crucial structural
component of the cell walls of fungi and certain green algae, and as a

major constituent of shells, cuticles and exoskeletons of worms, molluscs

and arthropods, including crustaceans and insects. Chitin and its partially
deacetylated derivative, chitosan, as well as other derivatives exhibit interesting
properties and constitute a valuable raw material for biomedical, agricultural,
cosmetics, and innovative biotechnological applications. In the aquatic
biosphere, approximately 10" tons of chitin is produced annually.

Chitinases (EC 3.2.1.14) hydrolyse the B-1,4-linkages in chitin. The chitinases,
currently sequenced or identified, are classified into two families, 18 and

19, within the glycosyl-hydrolases superfamily established by Henrissat

and Bairoch, based on the amino acid sequence similarity of their catalytic
regions. Family 18 contains chitinases from bacteria, fungi, viruses, animals,
and some plant chitinases. Family 19 contains plant chitinases and a few
bacterial chitinases, such as Streptomyces griseus chitinase C. Chitinases of
the two families do not share amino acid sequence similarity, have various 3D-
structures and enzymatic mechanisms, and are therefore likely to have evolved
from diverse ancestors. Bacterial chitinases generally consist from multiple
functional domains such as chitin-binding domain (ChBD) and fibronectin type
[ll-like domain (Fn3 domain) linked to the catalytic domain. The involvement

of the ChBD in the degradation of insoluble chitin has been analysed for a few
bacterial chitinases.

The first structures of chitinase A and chitobiase have been determined from
our group and several chitinases genes for various bacterial and archaea have
been analyzed.

Currently we are working with chitinases from the marine environment.

The major part of the marine biosphere is characterized by permanent low
temperatures (-2-10°C) and therefore is a good source of cold-adapted marine
bacteria, the so-called psychrophilic bacteria. Chitin is a very abundant insoluble
biopolymer in the marine environment. Chitinases produced by psychrophilic
bacteria, responsible for degradation of the krill chitin, should have high
catalytic activities under these low-temperature conditions and most often, if
not always, exhibit high thermosensitivity. These properties can be very useful
for various applications. In the past few years, several psychrophilic enzymes
have been and the primary structure of some of them has been determined.
Until recently, few psychrophilic chitinases have been isolated from bacteria
and fungi, however only a catalytic domain of one other psychrophilic chitinase,
from Arthrobacter TAD20, has been solved (pdb code 1kfw). We have determined
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and report the crystal structure of a chitinase 60 (chi60) from the psychrophilic
bacterium Moritella marina. The enzyme has been examined in complexes
with the reaction intermediate, with the reaction product and in an unliganded
form. SAXS experiments are in accordance with the crystal structure data. A
remarcable property of chié0 is its folding-unfolding reversibility as determined
by Circular Dischroism and Deifferential Scanning Microcalorimetry studies.

To my knowledge is the first psychrophilic TIM-barrel enzyme showing this
properties and from the point of protein engineering and design it is worth to
study by applying rational design and directed evolution approach.

Partners: 1, 3,5, 13

Publication no: 20, 21, 23, 24, 27, 28, 29, 34, 36, 37, 38, 40, 41, 42, 43, 44, 45, 47,
48, 49, 50, 53, 55, 56, 57, 58, 59, 60, 61, 65, 67, 69, 73, 75, 76, 77, 83, 87, 89, 98,
102, 103, 104.

Presentations no: 22, 23, 24, 25, 26, 27, 30, 32, 34, 35, 37, 38, 44, 45, 46, 48, 49,
50, 51, 52, 53, 54, 55, 56, 58, 59, 61, 62, 63, 65, 67, 69, 71, 72, 74, 75, 76, 79, 80,
81, 82, 84, 85, 98, 100, 111, 114, 140.

Design of new inhibitors specific for chitobiase/hexosaminidase

Chitobiase(ChB) belongs to GH20 family that catalyses the final step of chitin
degradation to beta-1,4 linked 2-acetamido-2-deoxy-glucopyranosyl (NAG). Due
to its homology with hexosaminidases catalytic domain, known to be responsible
for Tay-Sachs and Sandhoff diseases, structural studies of chitobiase could
serve as a model for testing potential inhibitors against the aforementioned
diseases. We have reproduced the crystallisation conditions of ChB from Serratia
marcescens as describe by Tews et al. [1]. [1].Tews |, Perrakis A, Oppenheim A,
Dauter Z, Wilson KS, Vorgias CE. (1996) Bacterial chitobiase structure provides
insight into catalytic mechanism and the basis of Tay-Sachs disease. Nat Struct
Biol. 3, 638-48. We are currently studying the effect NAG analogues, already
identified as potent inhibitors of GlcNAcase from S. marcescens in the nM range,
in complex with chitobiase. The ultimate aim of this collaborative project is to use
these compounds as leads for the design of specific hexosaminidase inhibitors.

Partners: 1, 15
Publication no: 34, 43, 47, 105
Presentations no: 33, 36, 42, 130, 133.

Elucidation of the folding-unfolding reversibility mechanism of the
thermostable TIM-barrel enzyme chitinase-40 (Chi40) by rational
design and directed evolution

The TIM-barrel fold is abundant in various enzyme families, catalyzing completely
different biochemical reactions. Its remarkable versatility is further highlighted

in proteins from extremophiles due to the environment in which these enzymes
work. Chi40, a thermophilic chitinase that was found to adopt the TIM-barrel

fold, exhibits reversibility after thermal denaturation. In order to determine
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structural factors that might underlie this phenomenon, extensive molecular
modeling studies of the enzyme were employed. The results indicate that
Chi40 shares homologous sequential and structural characteristics with

both thermopbhilic and psychrophilic TIM-barrel chitinases that have been
crystallographically determined. After the construction of the 3D-model of

the enzyme, and in accordance with sequence and structure analysis results,
analysis indicated that Chi40 may intrinsically drive its correct refolding: it is
suggested that reversibility mainly depends on the distribution of key residues
along the secondary structure elements. It is assumed that Pro residues and
sequence fragments promote the formation of helices. Helix-helix and helix-
loop interactions might be involved in the initial step of the refolding. During
the formation of the core, B-strands start to form a B-sheet, and therefore
contribute to the collapse of the helical core and its replacement by a steadier
one, formed by a B-barrel, following a Zip and Assembly folding mechanism.
The proposed mechanism is clearly theoretical, but does not violate previous
DSC and CD data. It might provide insight into the explanation of how a big,
TIM-barrel enzyme can find its way out of local minima points, avoiding

the exposure of large hydrophobic areas to the solvent, and finally adopt its
functional fold. Experimentally the proposed mechanism will be elucidated by
combination of rational design and directed evolution technology.

Partners: 1, 3.
Publication no: 59, 83, 102

Presentations no: 105

Molecular biology of various stress responses of lactic bacteria

The collaboration between my group and Prof. Tsakalidou's group started
back in 2003 during the PhD thesis of Konstantinos Papadimitriou that
received a "Herakleitos” grant by the Greek Ministry of Education. | supervised
Kostas during the final part of his PhD when he attempted to identify acid
stress responsive genes in the bacterium Streptococcus macedonicus. Our
collaboration was extended during the PhD thesis of loanna Asteri and we
cloned, sequenced and characterized a number of native plasmids from

food isolated lactic acid bacteria. Both Kostas and loanna received their PhD
degree with merit. Other topics that we focused on were the transcriptional
changes of Lactobacillus acidipiscis under high salt stress and the generation
and characterization of Lactococcus lactis mutants that are resistant to the
bactericidal effect of Macedocin produced by Streptococcus macedonicus.

We are currently starting a new project concerning the structure-function
relationship of the hydrophilin protein GsiB that is produced by Bacillus subtilis.
Up to now our collaboration has resulted in 4 research publications and 16
abstracts in national and international conferences. A number of articles are
also in different stages of preparation.
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Partners: 1, 11.
Publication no: 88, 92, 95, 96, 105.

Presentations no: 103, 112, 119, 120, 121, 123, 124, 128, 129, 131, 132, 134, 135,
138, 139.

Breast cancer stem cells resistance mechanisms in genotoxic
insults: Applications in diagnosis, personalized treatment
strategies and prognosis of disease progression.

Project in the initial phase and has received financial support from the
national program “Thalis”

Chemoresistance of cancer stem cells is considered as one of the major causes
of tumor recurrence often resulting in enhanced aggression and poor prognosis
of the median survival. Particularly, treated triple negative breast tumors (ER/
PR and/or HER2) present high rates of recurrence accompanied by frequent and
varied metastases and short life expectancy for the patients.

The key objective of this proposal is a systematic analysis of the major
underlying mechanisms responsible for the resistance of cancer stem cells
to genotoxic damages caused by treatment schemes. These mechanisms are
thought to include DNA repair mis-regulation as well as ROS inactivation.

At the outset of the project, the expression of DNA repair key molecules,
representing major DNA repair pathways, will be examined in MCF7 derived
cancer stem cells and CD44+/CD22"°*ALDH1+* breast cancer stem cells from
patient biopsies. The DNA repair capability of these cells will be further
investigated at the gene expression and protein level. In parallel, cancer stem
cells, isolated from patients, will be cultured in primary cultures and their
intrinsic ability to effectively repair their genome will be examined (WP 4). The
obtained results will be evaluated in relation to at least a 4-year follow-up

of patients and in correlation to the treatment protocols followed. Mono-and
multiparametric statistical analysis will be additionally incorporated in the study.

In conclusion, the proposal is expected to: a) further elucidate the mechanisms
involved in DNA repair regulation, b) support the design of more effective
personalized treatment protocols, ¢) promote prognosis of breast cancer
progression, d) train young researchers and e) establish a core research
network from various disciplines at National level with a potential to be
expanded at European level. Such a network would enable us to disseminate the
results of our project in a more integrative manner with expected strong socio-
economic benefits.

Partners: 1, 6, 8, 10, 12, 14, 17.
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Interaction of Rad51 with p53 and BRCA2: Single substitutions in
amino-acid residues of Rad51, located in the area interacting with
p53 and BRCAZ2, dramatically alters Rad51’s behaviour.

Structural modification of Rad51, a key enzyme in the high fidelity mechanism

of homologous recombination repair (HRR] of DNA, results in major miss-
localization of the protein from cytoplasm to the nucleus. More precisely,

point mutations in the region of Rad51 implicated in interaction with two key
tumour suppressors, p53 and BRCA2, were designed, expected to modify the
conformation of the region. A couple of these mutants, possibly by altering
complex formation with partner molecules, resulted in migration of the Rad51 to
the cell nucleus, in the absence of DNA damage. Both of these mutant forms are
able to interact with Rad51wt, probably blocking its normal function. Especially
Phel66Ala-Rad51 expression resulted in cell cycle progress modification
accompanied by changes in protein expression patterns of factors involved

in cell cycle and cell fate control. These results further support a key role of
Rad51 in interconnecting HRR pathway to cell cycle progress and cell survival.
Apparently, such tools apart from essentially contributing in further delineating
HRR pathway, they can also be utilised as potential anti-tumour drugs, enabling
cancer cell targeting and elimination due to either HRR dysfunction or hyper-
recombination events.

Partners: 1, 3, 6, 8.
Publication no: 97, 99, 100, 108
Presentations no: 57, 70, 73, 104, 108, 109, 113, 117, 118, 122, 125, 126.

Dental cone beam ct irradiation effects on molecules involved in
maintenance of genome integrity.

The Dental Cone Beam CT (DCBCT) has been specifically developed for dental
use as it can offer a volume 3-dimensional imaging similar to medical CT

but with significantly lower radiation exposure of the patient. Nevertheless,
ionizing irradiation is a source of DNA damage. Hitherto, DNA damage caused
by DCBCT has been examined only in macromolecular level, i.e. as shown

by micronuclei formation. The current study focuses on determining DCBCT
irradiation consequences in molecular level by examining alterations in factors
involved in DNA damage signaling, accurate DNA repair, as well as cell cycle
control and apoptosis. Characteristic foci of phosphorylated yH2AX, a marker
of ds DNA damage, were clearly detected in HEK293 cell nuclei, in just half an
hour after irradiation. In accordance, altered protein levels of crucial molecules
involved in DNA repair such as BRCA1 and Rad51, were observed. More
specifically, BRCA1 protein was significantly induced at least half an hour after
irradiation, while Rad51 protein sustained quite higher than normal levels 48 h
following irradiation. Our data clearly imply that DCBCT irradiation of HEK293
cells results in at least temporary modification of molecules involved in DNA
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damage detection and repair. BRCA1 is implicated in detection of DNA damage
and further regulation of the consequent repair processes, while Rad51 is a key
factor of homologous recombination, a high fidelity DNA repair mechanism.
Still, further studies are definitely required for a more concrete evaluation of
DCBCT irradiation risk assessment at the molecular level.

Partners: 1, 10, 12.

Presentations no: 136.

Structure-function studies on LMKT3 and CK156.

In a recent publication in Nature Medicine, Giamas et al. (2011) performed

a short interfering RNA (siRNA] screen in order to identify novel regulatory
kinase targets modulating the estrogen receptor alpha (ERa) pathways. ERa
is expressed in more than 2/3 of human breast cancers and current therapies
lead to relapse, while resistance to existing therapies is also common.
Clearly, there is a need for novel therapeutics that will effectively regulate

ERa expression. Lemur Tyrosine Kinase 3 (LMTK3, gene on human chr. 19;
19p13.33), a serine/threonine-protein kinase, was identified among the most
potent regulators of ERa. LMTK3 acts upon downstream targets to enhance
expression of ERa, while it phosphorylates the estrogen receptor to protect

it from proteosomal degradation. The protein is a single-span membrane
bound protein consisting of 1460 amino acids, which encode a single peptide,
a transmembrane helix followed by a cytoplasmic tail. In order to conduct
biochemical analyses on LMTK3 and characterise the kinase further. We have
received 5 plasmids encoding either the full length protein, or the catalytic site
(or part of the active site), aiming to express these in mammalian or insect
cells, using appropriate vectors. Currently we have managed to get adequate
amount of recombinant protein for further drug screening and biochemical and
structural analyses.

Partners: 1,3,6,7,9, 15
Publication no: 85, 86

Presentations no

Development and screening of novel, rationally designed IAPP
(amylin) variant/analogue-peptides as drugs for diabetes type Il

Normally soluble proteins or peptides convert under certain conditions into
ordered fibrillar aggregates, known as amyloid fibrils. These fibrils appear

to be related to several neurodegenerative diseases including Alzheimer's,
Parkinson'’s. Huntington’s, and, also, type Il diabetes, prion diseases and
many others, called amyloidoses. Amyloidogenesis is related to the presence
of short sequence stretches (amyloidogenic determinants/aggregation
‘prone’ sequences). A consensus prediction algorithm (http://biophysics.biol.
uoa.gr/AMYLPRED) predicts successfully nearly all experimentally verified
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determinants and also predicts an amyloidogenic potential for several additional
stretches with a hitherto unknown role on amyloidogenesis. Islet amyloid
polypeptide (IAPP, also called amylin), a 37 amino acid residue peptide, is stored
in insulin-secretory granules and secreted by pancreatic B-cells acting, together
with insulin, as regulator of glucose homeostasis. IAPP is associated with

type Il diabetes, a disease affecting more than 350 million people worldwide.
There is mounting evidence for the importance of amyloid formation, deriving
from amyloid fibrils containing mature IAPP, associated with type Il diabetes.

A recently developed IAPP variant (Symlin/Pramlintide) is marketed as

an antidiabetic drug, since 2008. We propose to: (a) design, with the tool
AMYLPRED, non-amyloidogenic variants of IAPP, either full length or partial,

(b) synthesize and purify these variants with protein engineering/biochemical

or classical synthetic chemistry methods, (c) investigate theoretically and
experimentally folding and self-assembly mechanisms of amyloidogenesis

of these synthesized peptides (selecting only those with non-amyloidogenic
properties), (d) screen their functional/cytotoxicity properties on properly
selected cultured human cells and, (e) select, for future animal/clinical trials,
the most-promising variants as possible drugs against diabetes type Il and
obtain suitable patents for them.

Partners: 2, 1.
Presentations no

Preparation of 2 proposals for EU.

Peptide-linked small molecule scaffolds as new concept to
develop specific protein kinase inhibitors.

In current drug discovery projects, an increasing number of protein kinases
(PK) have been shown to be validated targets for drug development. A

number of protein kinase inhibitors (PKI) have been developed into the clinic,
offering novel or second line therapeutic options (LIT). However, approved
drugs commonly show therapy-limiting features such as lack of specificity
and efficacy, development of cancer cell resistance, and severe side effects
(LIT). Therefore, there is an urgent need to develop novel PKI with increased
specificity and clinical efficacy. Chemical discovery efforts to develop PKI have
produced compounds like ATP-competitive ligands, allosteric regulators, and
irreversible binders. So far, the majority of PKI bind to the highly conserved ATP
pocket of PK (type I/ll binders). Several of these ATP-mimicking inhibitors have
gained some specificity and potency. On the other hand, small molecules that
bind to allosteric pockets outside the ATP cleft offer significant higher potential
for selective PK inhibition because these sites are highly divergent across the
kinome. In contrast to the established procedures to develop ATP-competitive
binders, even structure-based design of allosteric drugs is still a technical and
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experimental challenge. As a key difficulty, the high demand of specific allosteric
interactions is not met by the low complexity of conventional ligand libraries
currently used for screening. Our alternative innovative hybrid-approach,
outlined in this proposal, is based on the nM affinity of a non-selective small
molecule PKI, which is combined with additional peptide-protein interactions
outside the ATP site to gain more specificity. The basic idea is to generate
innovative scaffolds consisting of a potent but non-selective small molecule
binder covalently linked to a highly diverse oligopeptide library based on mRNA
display technology. Structure-based molecular modeling will be used to design
a suitable linker between the small molecule and the cell permeable peptide
moiety of the mRNA display library. This hybrid-molecule library providing a
variability of up to 10" individual scaffolds will be screened against validated
drug targets to identify highly affine and specific candidates. Compared to
established technology, such as phage display, the complexity of our novel
hybrid-molecule library is 10° higher thus significantly increasing the likelihood
of a successful identification of suitable library members with excellent ligand
specificity and affinity. Selected individual scaffolds showing high affinity and
specificity will be cloned, sequenced, and produced synthetically. Next, we will
characterize promising scaffolds in vitro and in vivo, including tissue culture and
animal models. Furthermore, scaffold-protein interactions will be structurally
determined and analyzed at the molecular level.

Partners 1,2,3,6,7, 15

An integrated concept for monitoring and evaluating the
physicochemical and biological parameters of various
groundwater model systems (polluted in various ways) towards
early warning and contaminant source identification for assuring
resource sustainability.

Water is the most important and delicate natural resource in our planet.

Anthropogenic activities have considerably influenced the quality of our sweet
aquatic ecosystem that encountered around 5% of the total water on the earth.
This problem is generally considered to be one of the top priorities worldwide.

A detailed multidisciplinary study of selected aquatic model systems in Europe,
particularly related to groundwater resources located close to heavily polluting
sources like industry and intensive agriculture is the major objective of this
project.

The suggested approach will focus on two basic goals:
® Developing an early warning system and prediction of contaminant fate
® Identification of the origin of groundwater contamination

The first will require the establishment of a groundwater monitoring network
for early and fast monitoring of the aquifer’s quality characteristics via the
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evaluation of physicochemical parameters and biological markers in an
integrated manner based on micro or nano-technological platforms. The
implementation of a groundwater flow and contaminant transport simulation
model will enable us to predict the fate of the potential pollutants and to alarm
for taking measures to protect public health. For these purposes, raw data
concerning physicochemical and biological measurements in the groundwater
samples will be carried out periodically not only in situ but in the laboratory as
well.

The second objective aims at creating a reliable suite of combined
physicochemical, isotopic and biological markers for the discrimination of
contamination sources. This identification of the origin of contamination in the
groundwater system will help in understanding the processes affecting local
contaminant concentrations and will be necessary for:

¢ The improved management of groundwater bodies for preserving
water quality and assuring resource sustainability

® Actions for the remediation of contaminated sites that can be targeted
to the actual source making them more efficient

A number of Central European countries including Israel and Ireland will
assemble a task force consortium, coordinated by Athens University with
common goal to collect, summarize and validate the state of the art in
relation to our approach. This action will enhance the basic knowledge of
the groundwater ecosystem particularly the C and N cycles, the remediation
capacity and its response to various high load pollutants in certain model
systems.

The objectives of this study will be achieved at geological, physicochemical,
biochemical (element cycles), microbiological and molecular level by:

® Integrating the currently used parameters (physicochemical and
isotopic)

® Enhancing the data with highly specific biomarkers

¢ Developing a model platform for the validation of the combined
parameters

¢ Developing an early warning system
® Developing a web-based dissemination center (GIS supported)

¢ Developing a reliable suite of markers for the differentiation of sources
of contamination
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