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GENERAL INFORMATION

UppCon History

Year Organizer Location

2012 To be annnounced... To be annnounced...

2011 Yury Tsybin Villars-sur-Ollon, Switzerland
2009 Takashi Baba Nara, Japan

2008 Joshua Coon Madison, WI, USA

2007 Guillaume van der Rest Paris, France

2006 Dominic Chan Hong Kong, Hong Kong
2005 David Goodlett Seattle, WA, USA

2004 Pat Langridge-Smith North Berwick, Scotland
2003 Roman Zubarev Sweden-Finland, on a ferry

Venue. The 2011 conference will take place in the Eurotel Victoria hotel located in the
picturesque village Villars-sur-Ollon in the Swiss Alps. All lectures will be held in Villars | & Il halls
and poster/exhibition session in the adjacent Les Diablerets Hall (Eurotel Victoria, ground floor).
Posters and exhibitor tables will be open for viewing from Monday, February 7th for the entire
meeting. Breakfast/Lunch/Dinner will be served in diverse restaurants of Eurotel Victoria. All mobile
phones must be turned off or set to vibrate during all oral sessions. Courtesy is expected.

Posters must be set up beginning on Sunday, February 6th or Monday, February 7th. All posters
need to be in place by Monday, February 7th at 20.30. Posters must be removed no later than
Thursday, February 10th at 12.00. Please consult the Poster Program for the poster numbers.

Gala Dinner will take place in restaurant Botta at the altitude of 3'000 m, on the top of a Glacier on
Wednesday, February 9th. Gala Dinner costs are included into the registration fee. There are 2
ways to get to the Glacier 3'000 (www.glacier3000.ch). First, you can ski from Villars-sur-Ollon all
the way to Les Diablerets and then take a short bus ride to the Glacier 3'000. Second, you can take
a bus ride from outside Hotel Eurotel Victoria (conference hotel) at 13.30. We will all return by the
same bus on Wednesday night to the conference hotel. You can keep your belongings in the bus.

Snow activites. The region of Villars-sur-Ollon offers a multitude of snow activities (if there is
snow...). You can rent the required equipment at the shop « Sport’s House» (www.sportshouse.ch)
just outside the conference hotel. Mention «UppCon» to get 20% discount!

The conference secretariat can be found in the lobby of Eurotel Victoria during the entire meeting
or by calling the mobile phone number to reach us in case of an urgent question.

Mme Christine Kupper

Ecole Polytechnique Fédérale de Lausanne
Biomolecular Mass Spectrometry Laboratory
BCH 4312 (Batochime), CH-1015 Lausanne

Tel.: +41 21 693 98 96; Fax.: +41 21 693 98 95

Mobile: +41 79 822 67 90
E-mails: christine.kupper@epfl.ch, yury.tsybin@epfl.ch
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STRUCTURE OF PROTEASOMAL CORE PARTICLE OF H. volcanii
BY CHEMICAL CROSS-LINKING AND MASS SPECTROMETRY

Ivanka Karadzic', Julie Maupin-F urlow?, Dave Goodlett’

'Department of Chemistry, School of Medicine, University of Belgrade, Belgrade 11000, Serbia
’Department of Microbiology and Cell Science, University of Florida, Gainesville 32611-0700, Florida, USA
‘Department of Medicinal Chemistry, School of Pharmacy, University of Washington, Seattle 98195-7610,
Washington, USA

Between a few MS techniques used for structural analysis of proteins, chemical cross-linking coupled with
mass spectrometry (CXMS) emerged as a method which can yield site-specific low resolution structure
information on the distance constraints with sample quantities that are 2-3 order of magnitude less than
required for X-ray and NMR and obtained in less time. The general principle of CXMS is the covalent
capture of juxtaposed amino acids using a variety of cross-linking reagents. CXMS can provide intra- and
intermolecular distance constraints that can be used (respectively) to resolve protein folding in a monomer
protein /subunit, and interactions at molecular interfaces in protein complexes. A new CXMS analytical
approach based on high performance mass spectrometry to generate tandem mass spectra and the open
modification search strategy to interpret the data has been recently reported (Singh, 2008, Sanowar, 2010).
Distance determinations obtained by CXMS technique lead to important advances in mapping the protein
topography in low resolution structures refined by computational methods. 4b initio and comparative
modeling of protein complexes result in a number of possible structure, thus distance constraints generated
by CXMS could facilitate the evaluation and/or construction of modeled structure.

Haloferax volcanii is a haloarchaeon which encodes at least three protein components associated with the 20
S protelytic core particle of proteasome system. The 20S proteolytic core particles (CPs) of proteasomes
from H. volcanii catalyze the ATP-independent proteolysis of unfolded proteins. The CP is a cylindrical
protein complex of 4 heptameric rings organized in a 787707 stoichiometry. The a-type subunits form the
outer rings are presumed to limit the access of protein substrates into and out of the central proteolytic
chamber formed by the two inner rings of B-type subunits. The archaeon H.volcanii synthesizes two different
a-subunits, al and a2, having the potential to make 3 different CPs: 2 symmetric (a1pBal, a2BBa2) and one
asymmetric (alBpa2) (Kaczowka, 2003).

Using high performance mass spectrometry to generate tandem mass spectra and the open modification
search strategy to interpret the data, chemically cross-linked proteins in the symmetric alpfal and a2ppa2
core particle of H. volcanii proteasomes were analyzed. Two commercial chemical cross-linkers: zero length
EDC and homobifunctional amine-specific BS2G were investigated to determine the juxtaposed amino acids
in the CP and to validate three-dimensional protein models generated by comparative modeling. CXMS of
alBpal by BS2G showed one interpeptide and one intrapeptide cross-links, whereas in a2pfa2 no any
interpeptide was found. Using EDC three interpeptide cross-links were found in a1Bpal and two in a2pfo2,
suggesting significant difference in CP’s. Distance constraints obtained by CXMS were validated using a
new software platform called MSX-3D (Heymann, 2008).

[1] Singh P, et. al., Characterization of protein cross-links via mass spectrometry and an open-modification search

strategy. Anal. Chem. (2008), 80, 8799-8806.
[2] Sanowar S, et. al., Interactions of the Transmembrane Polymeric Rings of the Salmonella enterica Serovar

Typhimurium Type III Secretion System. MBio. (2010),1(3). pii: e00158-10.
[3] Kaczowka S.J., et. al., Subunit topology of two 20S proteasomes from Haloferax volcanii. J. Bacteriol. (2003), 185,

165-174.
[4] Heymann M, et. al., MSX-3D: a tool to validate 3D protein models using mass spectrometry. Bioinformatics (2008),

24, 2782-2783.
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Cross-Linking Reactions

Protecasomes were cross-| llnkcd with; (1) bis|sulfosuccinimidy!] glutarate-d, (BS2G). (i) 1-ethyl-3-{3-

dimethyl rbod le hydrochloride (EDC). Cross-linking reagents were purchased from Pierce. ThermoScientific. USA
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Pepiide digests were analyzed by electrospray ionization in the positive mode on a hybrid linear ion trap-Orbitrap instrument (LTQ Pt e i o

Orbitrap. Thermo Fisher. San Josc. CA. USA). Peptides were scparated by nanoflow HPLC (NanoAcquity crs Co.. Milford . MA +2 (BV2V5. Conserved region are gray shaded.
USA). Homemade precolumns (100 pm i.d. x 25 mm long) packed with 200 A C,, stationary phase (5 um CI8AQ Michrom) were
used for peptide trapping. Analytical columns (75 pm x 210 mm long) packed with 100 A €, stationany phasc (3 um. CISAQ.
Michrom) were coupled to the mass spectrometer. Peptide mixture (0.5 pg) was loaded onto the precolumn at 4 pl-min i 5% (vA)
acetonitrile with 0.1% (v/Av) formic acid. Peptides were eluted by a linear gradient of A. water. 0.1 % formic acid and B, acetonitrl,
0.1% formic acid. as follows: 0 min, A (95%). B (5%): 35 min. A (65%). B (35%): 60 min. A (15%). B (83%). 65 min, A (5%). B
(95%): 75-90 min, A (95%). B (5%) . All MS survey scans were performed fron m/z 400-2000. at a resolution of 60.000 (m/7) and ion
population of 5 x 10%, For tandem MS resolution was set to 7300, 1on population 1o 2 x 10° and precursor isolation width 1o 4 /2 units
Data dependant analysis was performed by selection of the five most abundant precursors, rejecti 1gly. doubly, (riple charged ions.
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Conclusion
A recently reported new CXMS analytical approach was used 1o explore a mode! protein comples/ nanomachine isolated from the
halophilic archaeon H. volcanii (Singh, 2008, Sanowar, 2010). Using high performance mass spectrometry 1o generate tandem
mass spectra and the open modification search strategy to interpret the data, chemically cross-linked protcins in the
alfifal and a2fpa2 core particle (CP) of H. volcanii proteasom s vwere analy:
length EDC and homobifunctional amine-specific BS2G were invostigated to deter

to validate three-dimensional protein models generated by homology compurative modeling. Since the wl and a 2 proteins share
only 55.5% identity, a significant structural differences in the homoheptumeric rings formed by these two proteins was predicted
(Kaczowka, 2003). Indeed, significantly different CXMS profiles were observed jor alfficl and a2ffia2 CP's:
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unchanged in both symmetric CP preparation, giving the same cross-linked peprides, whereas cross-linked pepiides from al and ganized in (x1)7, 7. B77 and (x2)7 rings from proteasomal core particle of H.volcanii
a2 differed suggesting a distinction in its topology. By MSN-31) software platform intramolecular distances in ab intio theoretical
structure models from ModBase were validated for al, f and a2 proteins, vhereas intermolecular distances between cross-linked B
sites of proteins from complexes organized in (@1)7, B7, and (@2)” rings of proteasomal core particle of H.volcanii were analyzed 2 4 e
by models based on PDB entries 1j2p, Ifut and 1j2p, respectively. Indeed, a significant difference in homology modeled 3D IR i Vol 48
structures of p [ al and a2 hey ic ring structures were found, whereas inner f lieptameric rings structures i
reminded unchanged in both 1fpal and a2PPa2 core particles of H. vulcanii proteasomes. This study clearly reveals that two v RS {0
symmetric 208 proteasomes differ in topology. Finally, this study showed that even a small number  of distance constraints ' ' ‘ g L 2.3(1j2p)
obtained by CX-MS can assist in the determination of complex proteir structures and facilitate recognition of en accurate model. 1i
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