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With $60 million in grants awarded
since 2005 and nearly $50 million
in funding currently pending, the
Center for Proteomics and

Bioinformatics continues to
grow and develop its vision as a
world-leading Center for
proteomics, bioinformatics, and
systems biology.
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Directorodos Report

The Center for Proteomics and Bioinformatics (CPB)
and Cleveland Foundation Center for Proteomic Medicine in
the School of Medicine continues to grow and develop its
vision as a world-leading center for proteomics,
bioinformatics, and systems biology. This vision was
dramatically altered quite recently, as the Dean of the School
of Medicine approved a plan to rename the Center and raise
the visibility of the Bioinformatics mission. As a part of this \ 1 cairr
reorganization the Center dramatically expanded its faculty Frofgics
cohort by the addition of secondary faculty from Genetics, -~
Physiology & Biophysics, Pharmacology, Computer Science,
and the Cancer Center. Also, we made a primary appointment of Prof. John-Eudes Dazard an expert in
Biostatistics and Bioinformatics. Currently, the Center has eight primary and twelve secondary faculty
members who specialize in one or more of the three major scientific areas of the Center: Proteomics and
Genomics, Bioinformatics, or Macromolecular Structure.

The research portfolio of the faculty and staff continues to strengthen. We include selected
science highlights that showcase the best research of the CPB over the last year. The research highlights
demonstrate important clinical research progress in understanding cancer, pregnancy, diabetes, and
infectious disease. Specifically, research by the Chance group, using systems biology approaches,
defined fundamental mechanisms of metastasis using protein and gene expression data from human
colon tumor samples (published in Mol. Cell. Prot.). A study from the Moore laboratory in the Department
of Pediatrics identified fibulin as a critical protein mediating untimely rupture of fetal membranes and
likely important in pre-term birth (published in Placenta). Scientists in the Department of Biochemistry and
at the VA Hospital collaborated on the development of a novel antibiotic to combat the epidemic of
antibiotic-resistant gram-negative microorganisms (published in J. Biol. Chem.). Other highlights illustrate
novel methods to identify biomarkers of diabetes complications and demonstrate the strong structural
bi ology research conducted at the Center. Overall,
last year. They have also been quite active in presenting posters and giving talks at national meetings
and giving invited lectures around the country; nearly 60 presentations of the faculty and staff are
reported. We also report the publications of users who carried out service research within the cores of the
Center; this activity resulted in 128 papers published, in press or submitted and is primarily derived from
research at our synchrotron facilities. Overall, the record of 168 total publications indicates the depth of
the research program.

In terms of research progress the Center was awarded a number of major grants in 2008-2009.
The Cleveland Foundation made an award of $1.5 million to establish the Center for Proteomic Medicine.
These funds will be used to recruit several tenure-track faculty members over the next two to three years.
The areas of specialization will be bioinformatics and systems biology with a focus on HIV or cancer
research. The National Institute for Drug Abuse also awarded a grant of over $3.1 million to establish the
Case Proteomics Center for HIV/AIDS and Drug Abuse, which will fund several Pilot Grants with
investigators in the Departments of Medicine and in the Dental School. The current and past funding of
the Center since its inception in 2005 is shown in the report; over $60 million in total research and
training funding has been received so far.

An important goal of the CPB is to develop an infrastructure of sophisticated equipment that
facilitates and maximizes shared equipment usage, as well as to offer a wide array of proteomics
services. The Center now has eight major cores that are functioning at a high level; these include
Expression Proteomics, Interaction Proteomics, Mass Spectrometry, Biostatistics & Bioinformatics,
Systems Biology Data Analysis, Macromolecular Crystallography, X-ray Spectroscopy, and X-Ray
Footprinting. The last three cores are available to a national community of users based on Case facilities
that are operated at the National Synchrotron Light Source of Brookhaven Laboratories’. These cores
serve hundreds of users in Cleveland and across the world. The Major cores of the Center and its
Divisions are shown in Figure 1.




The continued development of these cores is driving the overall research activity of the Center.

Over the course of FY 20009, 65 Cleveland based PI
these investigators come from 31 Departments and Divisions of the University and surrounding
institutions. These users have interacted with the Center in a variety of ways, some projects have
invol ved sofmpdbesdédviope, ot hers have included <c¢cl os
in the design and execution of experiments, whi e

of Center facilities. In this case, users are trained in the use of Center instruments and conduct and
analyze their own experiments. The types of research that are carried out in the Center are summarized
on page 13.

The Center continues to be an important resource for dissemination of information on proteomics
technologies and approaches. The Center continues its Thursday seminar series. 20 seminars and
workshops were held from July 2008 through June 2009, with an average attendance of 40 people.
Speakers included Center faculty and staff, nationally recognized scientists and instrument vendors.
Updates are planned f which indude n€weefemants 6f slesigneabdsfundtienality.
The renovated site is expected to go live in the Fall of 2009.

Website Links:

1-http://casemed.case.edu/proteomics/CSB/INDEX.shtml

2-http://proteomics.case.edu

Center for Proteomics and Bioinformatics

Director: Mark Chance, Ph.D.
| | |

Division of Division of Division of
Proteomics and Genomics Bioinformatics Macromolecular Structure

Division Chief: Mark Chance Division Chief: Joe Nadeau Division Chief: TBN
Expression Proteomics Systems Biology Data Analysis
O'8labeling, 2D-DIGE, Shotgun analysis Network modeling and data integration
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Typhoon, DeCyder, Thermo-Finnegan Orbitrap and FT-LTQ mass
spectrometers Macromolecular Crystallography

. . Crystallographic Structure determination, docking
Interaction Proteomics and homology modeling

Protein network discovery and analysis X29 undulator beamline at Brookhaven laboratory,
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Mass Spectrometry
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Bioworks bioinformatics pipelines X-Ray Footprinting
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Bioconductor and R-platforms

Figure 1. Major Cores and Division Structure of the Center
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Highlight #1

Discovery and Scoring of Protein Interaction Subnetworks Discriminative of Late
Stage Human Colon Cancer

We used a systems biology approach to identify and score protein interaction subnetworks whose activity
patterns are discriminative of late stage human colorectal cancer (CRC) versus control in colonic tissue.
We conducted two gel-based proteomics experiments to identify significantly changing proteins between
normal and late stage tumor tissues obtained from an adequately sized cohort of human patients. A total
of 67 proteins identified by these experiments were used to seed a search for protein-protein interaction
subnetworks. A scoring scheme based on mutual information, calculated using gene expression data as
a proxy for subnetwork activity, was developed to score the targets in the subnetworks. Based on this
scoring, the subnetwork was pruned to identify the specific protein combinations that were significantly
discriminative of late stage cancer versus control. These combinations could not be discovered using only
proteomics data or by merely clustering the gene expression data. We then analyzed the resultant pruned
subnetwork for biological relevance to human CRC. A number of the proteins in these smaller
subnetworks have been associated with the progression (CSNK2A2, PLK1, and IGFBP3) or metastatic
potential (PDGFRB) of CRC. Others have been recently identified as potential markers of CRC (IFITM1),
and the role of others is largely unknown in this disease (CCT3, CCT5, CCT7, and GNA12). The
functional interactions represented by these signatures provide new experimental hypotheses that merit
follow-on validation for biological significance in this disease. Overall the method outlines a quantitative
approach for integrating proteomics data, gene expression data, and the wealth of accumulated legacy
experimental data to discover significant protein subnetworks specific to disease.
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Results from: Nibbe, R.K., Markowitz, S:, Myeroff; L., Ewing, R., Chance, M.R.

Discovery: and Sconngl ofi protein Interaction; subnetworks discriminative of late
stage human colen cancer, Mol. Cell. Proteomics, 8(4):827-45, 2009.




Highlight #2

Urinary Protein Profiles in a Rat Model for Diabetic Complications

Diabetes mellitus (DM) is estimated to affect approximately 24 million people in the US and more than
150 million people worldwide. There are numerous end organ complications of diabetes, the onset of
which can be delayed by early diagnosis and treatment. Although assays for diabetes are well founded,
tests for its complications lack sufficient specificity and sensitivity to adequately guide these treatment
options. In our study, we employed a streptozotocin (STZ) induced rat model of diabetes to determine
changes in urinary protein profiles that occur during the initial response to the attendant hyperglycemia
(e.g. the first two months) with the goal of developing a reliable and reproducible method of analyzing
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Figure 1. Volcano plots of treatment effect at 1 month (A) and 2 months (B)
post STZ treatment. The t-test volcano plots arrange peptides by statistical
significance. The most significant peptides are those found by ANOVA
(highlighted in red (up) and green (down)) and distributed in the top right or
left of the plots.

multiple urine samples as well as providing
clues to early markers of disease progression.
After filtration and buffer exchange, urinary
proteins were digested with a specific prote-
ase and the relative amounts of several thou-
sand peptides were compared across rat urine
samples representing various times after ad-
ministration of drug or sham control. Extensive
data analysis, including imputation of missing
values and normalization of all data was fol-
lowed by ANOVA analysis to discover pep-
tides that were significantly changing as a
function of time, treatment and interaction of
the two variables. The data demonstrated sig-
nificant differences in protein abundance in
urine before observable patho-physiological
changes occur in this animal model and as
function of the measured variables. These in-
cluded decreases in relative abundance of
major urinary protein precursor and increases
in pro-alpha-collagen (2) 1 whose expression
is known to be regulated by circulating levels
of insulin and/or glucose. Peptides from these

proteins represent potential bio-

markers which can be used to

F P 2o stage uro-genital complications
51 >1,600,000< from diabetes. The expression
53 b 1,200,000 changes of a pro-alpha (2) 1 colla-
S55] 8 — gen peptide was also confirmed via
9% 1 =7 selected reaction monitoring.  This
£2 5, g i 400,000 1 n i analysis has demonstrated signifi-
g g o8 8 8 cant differences in protein abun-
8 g; %’:f Gl Tl1 G20 Duta g;; %’:fc‘”“[’xo' C2Mo N2 dance in urine before observable
. ) -physi i c S ur

atho-physiological changes occ
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in this animal model. In addition,
the techniques developed have
Figure 2. Box plots of illustrating abundance of pro alpha (2) 1 collagen peptide been easily translated to human
GEPGSVGAQGPPGPSGEEGK in targeted SRM analysis (A) and label free expression ana|yses to direct additional discov-

analysis (B). Maximum value with a treatment group is represented by blue box, median ery efforts in human samples for

value for a treatment group by red box and minimum value for a treatment group by green.

diabetic complications.

Results: from: Schlatzer, D:M., Dazard, J-E., Dharsee, M., Ewing, R.M.,
lichenko; S., Stewart, I., Christ, G., Chance, M.R. Urinary protein profiles in a rat

model for diabetic complications, Mol Cell' Proteemics, 2009, [Epubrahead! of print].
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Highlight #3

Untimely rupture of the fetal membranes (FM), the
amnion and choriodecidua, is a major cause of preterm
birth and results in significant infant mortality and morbidity.
The physiological mechanisms which normally lead the FM
to weaken and fail prior to birth are not known. Recent stud-
ies indicate that in human, fetal membranes (FM) at term
have been shown to contain a weak zone in the region
overlying the cervix which exhibits characteristics of in-
creased collagen remodeling and apoptosis. It has been
hypothesized that the FM rupture initiation site is within this
weak zone. Although the FM weak zone has been partially
characterized, it is unclear what structural differences in the
extracellular matrix result in its decreased rupture strength.

In an attempt to investigate how differences be-
tween the biomechanical properties of the FM weak zone
and that of the remaining stronger FM areas are reflected in
their extracellular matrix proteins a proteomics approach
was utilized. The initial proteomics 2D-DIGE screening
demonstrated decreases in fibulin 1 protein abundance in
the weak zone of the FM compared to the remaining areas.
As very little has been known and nothing has been re-
ported in amnion, we expanded our investigation to include
additional fibulin family members. Thus, a subsequent im-
munohistochemical analysis revealed localization of fibulin
1, fibulin 3 and fibulin 5 but not fibulins 2 and 4 in the am-
nion for the first time (Figure 1). Besides, western blot vali-
dation analysis of the expressed fibulin 1 and additional
fibulin family members identifies the differential abundance
in the weak zone when compares with other FM regions. All
the three detected fibulins showed deceased abundance in
the amnion component of the FM weak zone (Figure 2) and
mainly produced by both amnion epithelial and mesenchy-
mal cells.

In summary, the fibulin family proteins have de-
creased abundance in the para-cervical weak zone com-
pared with the other areas of the FM. Their location is coin-
cident with an extensive microfibrillar network that is inte-
gral to the epithelial cell basement membrane and the am-
niotic compact layer suggesting that fibulins may be integral
proteins of these very important strength maintaining, ex-
tracellular matrix structures. Degradation or remodeling of
the microcellular network in the amnion may be a critical
element of the weakening process leading to FM rupture.

Differential Expression of Fibulin Family Proteins in the Para
and Other Areas of Human Fetal Membranes

-cervical Weak Zone

Figure 1. Immunohistochemical localization of fibulin
proteins in intact FM: Localization of immuno-reactive
(brown staining) fibulin family members 1i 5 are shown
in representative cross-sections of fetal membranes (left
panel). Pre-treatment of sections with blocking peptides
against fibulin antibodies prior to incubation (right panel).
Abbreviations: AE, amnion epithelial layer; BM, base-
ment membrane; CL, compact layer; D, decidua; FL,
fibroblast layer; RL, reticular layer; T, trophoblast .
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Results from: Moore, R:M., Redline, R.W., Kumar, D:,
Mercer, B.M., Mansour, J.M., Yohannes, E., Novak,
J.B., Chance. M.R., Moore, J.J. Differentiall expression

Figure 2. Fibulin protein expression in amnion from para-
cervical weak zone and other FM areas: Panels indicate
fibulin 17 5 protein expression, as assessed by Western
blot analysis, of amnion from FM fragments from the para-
cervical weak zone and other FM areas from three repre-
sentative patients. Actin expression is shown for compari-
son of protein loading. Rupture force in Newtons (N) for
each fragment is indicated along the bottom.

of fibulin; family’ proteins: in the: para-cenvicall weak: zone
and other areas of human fetal membranes, Placenta,
30(4):335-41., 20009.




Highlight #4
Strategic Design of an Effective  b-Lactamase Inhibitor

The rapidly increasing number of antibiotic-resistant Gram-negative microorganisms represents a
grave threat to human health. The first-line treatments for such infections are b-lactam antibiotics, and the
most common mechanism of resistance to such agents is bacterial production of b-lactamases.
Regrettably, Enterobacteriaceae resistant to penicillins and extended-spectrum cephalosporins are
continuing to threaten the efficacy of our available b-lactam antibiotics. Of greatest concern is the
emerging number of community-acquired E. coli and Klebsiella spp. that are resistant to these
cephalosporins. This latter group presents a very significant future danger to the current use of b-lactam
antibiotics to treat common infections in the ambulatory setting.

In an effort to devise strategies for overcoming bacterial b-lactamases, we studied LN-1-255, a 6-
alkylidene-2'-substituted penicillin sulfone inhibitor. By possessing a catecholic functionality that
resembles a natural bacterial siderophore,

LN-1-255 is unique among b-lactamase SHY: |
inhibitors. LN-1-255 combined  with
piperacillin was more potent against E. coli
DH10B strains bearing blasyy extended-
spectrum and inhibitor-resistant  b- ,
lactamases than an equivalent amount of § . .___._.MM_J.-\-LJ..L.__M.
tazobactam and piperacillin. In addition, LN- g
1-255 significantly enhanced the activity of
ceftazidime and cefpirome against extended
-spectrum  cephalosporin  and  Sme-1 -
containing carbapenem-resistant clinical
strains. LN-1-255 inhibited SHV-1 and SHV- . |
2 b-lactamases with nM affinity (K, = 11 PURETUIE T pos ey v W W VLY
10 a n. d . 100 re$fbect11/€0y). WMU 27000 TN pixL] - mixnr- Fac 1A
LN-1-255 inactivated SHV b-lactamases, a
single intermediate at +488 Da was
detected by mass spectrometry (Figure 1A).
The crystal structure of LN-1-255 in complex
with SHV-1 was determined a't 1
resolution (Figure 1B). Interestingly, this
novel inhibitor forms a bicyclic aromatic
intermediate with its carbonyl oxygen
pointing out of the oxyanion hole and
forming hydrogen bonds with Lys-234 and
Ser-130 in the active site. The 2'-substituted Figure 1. (A) Deconvoluted mass spectrum of SHV-1 and LN-1-255-
penicillin sulfone, LN-1-255, is proving to be inactivating SHV-1. (B) Interactions of LN-1-255 in active site of SHV-1 b-
. lactamase.
an important lead compound for novel b-
lactamase inhibitor design.

RT3

SHYV-| + LM-1-258 [

Relmtive Inieasiny

Results from: Pattanaik, P., Bethel, C.R., Hujer, A.M., Hujer, K.M., Distler, A.M.,
Traracila, M., Anderson, V.E., Eritsche, T.R., Jones, R.N., Pagadala, S.R., vani den Akker,

F., Buynak, J.D., Bonomo, R.A. Strategic Design of an Effective beta-lLactamase
Inhibitor, J. Biol. Chem., 284, 945-953; 2009.




Highlight #5

Conserved waters mediate structural and functional activation of family A
(rhodopsin -like) G protein -coupled receptors

G protein-coupled receptors with seven transmembrane U helices (GPCRs) are membrane
proteins that mediate signal transduction by recognizing a wide range of extracellular stimuli ranging from
photons of light, biogenic amines and odorants, to small peptides that all induce receptor activation.
Activated GPCRs signal through heterotrimeric G proteins to activate effector enzymes resulting in rapid
signal amplification. The availability of high-resolution crystal structures of five prototypical GPCRs,
bovine and squid rhodopsin, engineered A,s--adenosine, b;- and b,-adrenergic receptors, permits
comparative analysis of features common to these and likely all GPCRs. We provide a novel analysis of
the distribution of water molecules in the transmembrane region of these GPCR structures and find
conserved contacts with microdomains previously demonstrated to be involved in receptor activation. Co-
localization of water molecules associating with highly conserved and functionally important residues in
several of these GPCR crystal structures supports the notion that these waters are likely to be as
important to proper receptor function as the conserved residues. Moreover, in the absence of large
conformational changes in rhodopsin following photoactivation, we propose that ordered waters
contribute to the functional plasticity needed to transmit activation signals from the retinal-binding pocket
to the cytoplasmic face of rhodopsin and that fundamental features of the mechanism of activation,
involving these conserved waters, are shared by many if not all family A receptors.

—

o wn S wWwN

Figure 1: A structural superpositioning diagram of high-resolution crystal structures of bovine rhodopsin (red), squid rhodopsin (wheat),
mutant b;-adrenergic receptor (light blue), mutant b,-adrenergic receptor (navy blue) and bovine opsin (grey) demonstrating a high level of
overall structural similarity. Also shown are those water molecules that co-localize in the transmembrane helices.

Results: from: Angel, T., Chance, M.R., Palczewski, K. Conserved waters
mediate: structurall and functional” activation oft family’ A (rhedopsin-like) G protein-

coupled receptors, Prec. Nat. Acad. Sci., 106(21):8555-60, 2009.




Highlight #6
From Beamlines X3A and X29A: A Fence -like Coat for the Nuclear Pore Membrane

We recently proposed a cylindrical coat for the nuclear pore membrane in the nuclear pore
complex (NPC). This scaffold is generated by multiple copies of seven nucleoporins. Here, we report
three crystal structures of t h eis paruaf the ooptocylinder. Thea i r
Seh1ANup85 assembly bears resemblance in its shape:e
pair, Secl13ANup145C. Furthermore, the SehlANup85 s
conformational changes in the NPC during import of integral membrane proteins and/or during
nucl eocytoplasmic transport. We propose that Seh1l.
vertical rods that are horizontally linked by the three remaining nucleoporins of the coat cylinder. Shared
architectural and mechanistic principles with the COPII coat indicate a common evolutionary origin and
support the notion that the NPC coat represents another class of membrane coats.

Figure 1. Detailed Structural Analysis of
Nup85 and Sehl

(A) A ribbon representation of the Nup85
structure is shown in rainbow colors along the
polypeptide chain from the N to the C
terminus. The N-terminal domain invasion
motif (DIM), the U-helical solenoid domain, and
their secondary structure elements are
indicated.

(B) The structure of tF
heterodimer. The Nup85°™ (magenta), the

Nup85 U-helical solenoid domain (blue), the

Nup85 UQ-UR connector (red), the Sehl b

propeller (yellow), the disordered Sehl 5CD

loop (gray dots), and the Sehl 2CD loop
(orange) are indicated; a
shown on the right. Dotted lines represent
disordered regions.

A c zl Lo o :I =
av o ‘ »
aQ-aR
connector
of

Domain
invasion

ez (C) Schematic representation of the

Seh1ANup85 interaction. Th
the Nup85 UQ-UR connector, and the DIM
region are highlighted in orange, red, and pink,

- respectively.

mo-

dimerization (D) The b propeller domain of Sehl in
region complex with the Nup85°™. Seh1 is shown in

yellow, and the six blades are indicated. The
Nup85™™ contributes one strand to blade 6
and three strands to blade 7, completing the b
propeller.

® (E) Schematic representation of the Sehl b

@/\Q propeller and its interaction with the Nup85°™.
ST
A

*Velcro closure

@ Nupsso B-strands

N
@ Nupss>™

Results from: Debler, E., Ma, Y., Seo, H., Hsia, K., Noriega, 1., Blebel, G., Hoelz,
A. A Eence-like: Coat for the Nuclear Pore Membrane, Mol Cell; 32, 815-826,

2008,




Highlight #7

From Beamlines X3A and X29A: A Family of  Salmonella Virulence Factors Func-
tions as a Distinct Class of Autoregulated E3 Ubiquitin Ligases

Processes as diverse as receptor binding and signaling, cytoskeletal dynamics, and programmed
cell death are manipulated by mimics of host proteins encoded by pathogenic bacteria. We show here
that the Salmonella virulence factor SspH2 belongs to a growing class of bacterial effector proteins that
harness and subvert the eukaryotic ubiquitination pathway. This virulence protein possesses
ubiquitination activity that depends on a conserved cysteine residue. A crystal structure of SspH2 reveals
a canonical leucine-rich repeat (LRR) domain that interacts with a unique E3 ligase [which we have
termed NEL for Novel E3 Ligase] C-terminal fold unrelated to previously observed HECT or RING-finger
E3 ligases. Moreover, the LRR domain sequesters the catalytic cysteine residue contained in the NEL
domain, and we suggest a mechanism for activation of the ligase requiring a substantial conformational
change to release the catalytic domain for function. We also show that the N-terminal domain targets
SspH2 to the apical plasma membrane of polarized epithelial cells and propose a model whereby binding
of the LRR to proteins at the target site releases the ligase domain for site-specific function.

HECT domain RING/U-box domain

finger-like
extension

w(, ~-of SopA of AvrPtoB
L globular Lo '3\
domain

_

NEL patch NEL domain active site

Figure 1. Structure of the NEL domain of SspH2. (A) Comparison of the SspH2 NEL domain with 2 bacterial E3 ligases: SopA, a HECT family
of cysteine-dependent E3 ubiquitin ligases from Salmonella (PDB ID 2QYU), and AvrPtoB, a RING finger/U-box protein (PDB ID 2FD4). The
catalytic cysteine residues are shown in a space-filling format (blue). (B) Molecular surface representation of the crystallized construct of
SspH2 with the LRR and NEL domains in orange and red, respectively. The catalytic cysteine is shown in blue. Hydrophobic residues in 2
clusters are show in green (LRR domain) and yellow (NEL domain, residues F570, F586, F587, V594, V597, M619, F620, L622, V633, and
W645). (C) Residues near the catalytic cysteine of SspH2. Hydrogen bonds are shown as yellow spheres between atoms, and atoms of
nitrogen and oxygen are shown in blue and red, respectively.

Results from: Quezada, C., Hicks, S., Galan, J., Stebbins, C. A Family of
Salmonella Virulence Eactors Eunctions as a Distinct Class, off Auteregulated E3

UbiguitiniCigases, Proc. Nat. Acad. Sci., 106(12):4664-9;, 2009)
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Thomas LaFramboise, Ph.D., Assistant Professor
Joseph Nadeau, Ph.D., Professor

Krzysztof Palczewski, Ph.D., Professor

Jill Barnholtz-Sloan, Ph.D., Assistant Professor
Patrick Wintrode, Ph.D., Assistant Professor
Guo-Qiang Zhang, Ph.D., Professor

Research Staff

Don Abel, Research Associate *

Jen Bohon, Ph.D., Sr. Research Associate *
Giri Gokulrangan, Ph.D. Research Associate
Serguei lichenko, Ph.D., Research Associate
Parminder Kaur, Ph.D., Research Associate
Yu Liu, Ph.D., Research Associate

Olena Skomorovski-Prokvolit, Ph.D.,
Research Associate

Gaurav Rana, M.S., Research Associate
Daniela Schlatzer, Sr. Research Associate
Michael Sullivan, Sr. Research Associate *
John Toomey, Research Associate *

Benlian Wang, Ph.D., Sr. Research Associate
Liwen Wang, Ph.D., Research Associate

Elizabeth Yohannes, Ph.D., Sr. Research Associate

Chao Yuan, Ph.D., Sr. Research Associate
Xiaojing Zheng, Ph.D., Research Associate

N U IV

Research
Assistants

Postdoctoral
Scholars and
Fellows

Secondary
Faculty
Members

Research
Associates
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Administrative
Support

Postdoctoral Research Fellow
Gurkan Bebek, Ph.D.

Postdoctoral Scholars
Sudipto Saha, Ph.D.
Jing Song, Ph.D.

Jacek Szymanski, Ph.D.

Research Assistants

Jennifer Burgoyne, B.S.

Rhijuta Do6Mel l o, M.
Katy Lundberg, M.S.

Hong Zhao, M.S.

Graduate Students

Dasha Hajkova Leary, M.S.

Rod Nibbe, M.S., (Ph.D. expected in
Dec. 2009)

Vishal Patel, B.S.

Administrative Support

Maita Diaz, B.S., Department Assistant
Shannon Swiatkowski, M.S.,
Department Assistant

Audrey Williams, B.S., IT Support

Student Research
Roxana Crivineau
Peter Fellowes (SOTC)
Alex Galante (RIBMS)
Rebecca Levinson
Leigh Praskac (SOTC)
Ted Roman (RIBMS)

* Indicates faculty and staff members
located at the Case Center for Synchro-
tron Biosciences at the National Syn-
chrotron Light Source, Brookhaven Na-
tional Laboratory in Upton, NY.

Undergraduate
Student
Researchers

Graduate

Students Totals



Center Research Research that is conducted and charged to grants where a
Center for Proteomics and Bioinformatics faculty member is
the PI.

@) [zleJe)fzlil/sf  Research conducted in collaboration with other departments
=l-i==1-|{elg| O centers. Research is considered collaborative when:

o there is an agreement to submit a collaborative grant

e a collaborative staff member has been identified

e a fraction of staff member s
pending grant

e co-authorship on publications is expected

« the grant will provide on-going financial support to
Center

« the collaborative grants pays for use of center facilities

Service Research Research conducted by Center according to specifications
on the Sample Submission Form. PI pays for this service.

Independent Research conducted by non-center staff using Case
=l-i=-1-|{elg) Center for Proteomics facilities.

Chance and Schlatzer - 11/18/2008 Invention
Protein and peptide biomarkers of renal and Disclosures and
cardiovascular complications of Type 1 and Type 2 Patent

diabetes detected in urine. : ; _
Applications in

Chance, Cooke, Schilatzer - 05/01/2009 FY 2009
Diagnostic biomarkers and molecular targets to
guide treatment of ididopathic pneumonia
syndrome: proteomics methods development and
human studies of bone marrow transplant patients.
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aliCS

Funding Profile

Principal .
Investigator Type of Grant Agency Title Total Cost | Start Date| End Date
Chance, Mark CF Cleveland Foundation Faculty | 3 509 000 | 8/1/2005 | 3/31/2012
Recruitment
Chance, Mark | U54 GM-74945 | NIH New York Structural Genomics | ¢, 3g4 396 | 7/1/2005 | 6/30/2010
Research Consortium
Chance, Mark P41 EB-01979 NIH | Center for Synchrotron Biosciences | $5,175,000 | 9/1/2005 | 8/31/2009
Chance, Mark OH Board of Regents Action Fund $125,000 | 9/1/2009 | 8/31/2010
Chance, Mark | RO1 AA-016210 | NIH Identification and Validation of $602,000 | 5/1/2006 | 4/30/2011
Alcohol Biomarkers
Chance, Mark | P30 CA-043703 | Nin | Comprehensive Cancer Center- | q706 000 | 7/1/2007 | 6/30/2012
Proteomics Core
Chance, Mark | ULLRR-024989 | NiH | CTSA Tra”S"gg’rga' Technology | g3 862,500 | 9/1/2007 | 8/31/2012
Chance, Mark | P20 DA-026133 | Nin | ©@se Proteomics Center for HIV/ | 5 407 46 | 41152000 | 3/31/2012
AIDS and Drug Abuse
Case Proteomics Center for HIV/
Chance, Mark | P20 DA-026133S| NIH AIDS and Drug Abuse Summer $21,666 | 5/25/2009 | 10/10/2009
Supplement
Proteome and Transcriptome of
Alagramam, Kumar| R21 DC-007866 NIH Defined Cell Types in the Ear $436,000 | 3/1/2007 | 2/28/2010
Following Noise Exposure
Chang, Jinsook | US4 CA-116867 | NiH | Role of Genetic Susceptibility to | o5, 560 | 7112007 | 8/31/2009
Obesity and Tumorigenesis
Chang, Jinsook | R21 DK- 079594 | NIH Vscal Biomarker Vascular $118,500 | 7/1/2007 | 6/30/2009
Complications
Cho, Michael PO1 Al-74286 NI |Pevelopment of a Subunit Envelope| ¢ 507 000 | 5/1/2008 | 4/30/2013
Vaccine Against- HIV1
Cho, Michael R21 Al-076083 | NiH | T@rgeting gpdlto Elicit Neuwralizing | o1 609 | 5/1/2008 | 4/30/2010
Antibodies Agains HIV-1
Cooper, Kevin P50 AR-055508 NIH Cort in Psorias: Genomics Core $655,000 |[9/24/2007 | 8/31/2012
Ghannoum, RO1 DE-017486 | NIH Identification of Early Phase C. | ¢) a57 000 |5/15/2007 | 413012012
Mahmoud albicans Biofilm Proteins
Liedtke, Carole | RO1HL-058508 | nip | Differential Regulation of NKCC1- | o) 545 509 | 2/1/2008 | 1/31/2012
Cotransplant
Maguire, Mike | RO1 GM-039447 | NIH Magnesium Homeostatis in $1,388,000 | 1/1/2007 | 6/1/2010
Microrganisms
Activators and Repressors of
Miyagi, Masaru R0O1 CA-095851 CCF NFkappaBand IRF3/7 Innate $46,000 7/1/2008 | 5/31/2010
Immunity
Miyagi, Masaru P01 CA-06220 CCF IFNS and Cytokines: Signalling $82,000 6/1/2008 | 4/30/2010
Mukherjee, Pranab| R21 Al-074077 | Nin |ROI€ of Extracellular Matrix Proteins | o5, 750 | g/1/2009 | 5/31/2011

in Candida Biofilm Formation
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Active Projects, continued

Principal :
Investigator Type of Grant Agency Title Total Cost | Start Date| End Date
Palczewski, P30 EY-011373 | NIH Core Grant Vision Research- $390,000 | 4/1/2007 | 3/31/2012
Krzysztof Proteomics Core
PE:‘ZE‘Q@;' RO1 EY-008061 | NIH Phototransduction Enzymes $3,680,000 | 1/1/2009 |12/31/2013
Qu, Cheng-Kui | RO1HI-068212 | NiH [ Protein Tyrosine Phosophatases | ¢ 56600 |12/1/2007 | 1113012012
and Hematopoietic Cell Regulation
Ramachandra, | poq ALo76792 | NIH Mycobacterium Tuberculosis $431,750 | 9/24/2008 | 2/28/2011
Lakshmi Phagosome Maturation
Rote, Neal R21 HD-052803 NIH Trophoblast Intercellular Fusion $428,000 | 7/1/2008 | 6/30/2010
Surewicz, Witold | RO1 NS-044158 | NIH COnfromat'onal)footg\i’ners'ons Of Prion| 5 262,000 | 2/15/2009 | 1/31/2014
Weinberg, Aaron | RO1 DE-018276 | NIH Ontogeny of Oral Epithelial $1,296,000 | 5/1/2007 | 4/30/2011
Anitmicrobial Peptides
Weinberg, Aaron | PO1 DE-019089 | NIH Epithelial Immunity and Oral $527,500 | 8/1/2008 | 7/31/2009
Complications of HIV
Weinberg, Aaron | RO1 DE-016334 | Ny |Beta Defensin Protection of Human| o, 4q4 000 | s/1/2005 | 7/31/2000
Oral Epithelial Cells
. Oral Musosal Immunity in
Weinberg, Aaron | P01 DE-019759 NIH Vulnerable HIV Infected Populations $9,600,000 | 6/15/2009 | 5/31/2014
Wintrode, Patrick | RO1 HL-085469 | Nin | Molecular Basis of Serpin Function | o) 545 000 | /1/2007 | 53112012
and Disfunction
Other Federal and Non-Federal $2.282.759 | 7/1/2005 | 6/30/2009
Revenue
$56,802,267
Completed Projects
Principal .
Investigator Type of Grant Agency Title Total Cost | Start Date | End Date
Chance, Mark | R21 DK-069952 | NIH Cellular Footprinting of the $431,000 | 9/1/2005 | 8/31/2007
Transferrin: Receptor
Chance, Mark | R21 DK-070992 | NIH Proteomics of Type 1 Diabetes | gq55 100 | 9/1/2005 | 8/31/2007
Progression
Chance, Mark P41 EB-01979 | Ny |Centerfor Synchrotron Biosciences-| 16 600 | 3/1/2006 | 8/31/2008
Supplement
Chance, Mark Us4 NIH Genomics and Structural $54,000 | 11/1/2006 | 7/31/2007
Proteomics Core
Proteome and Transcriptome of
Alagramam, Kumar| R21 DC-007866 NIH Defined Cell Types in the Ear $436,000 | 3/1/2007 | 2/28/2010
Following Noise Exposure
Dearborn, Dorr | R21 ES-014653 | NIH Biomarkers for Exposure to $419,000 | 5/1/2006 | 4/30/2009
Stachybotrys
Nibbe, Rod Ams | Discovery Proteomics of Colorectal | ¢ 504 | 7/1/2007 | 10/31/2007
Cancer
$2,186,000
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Training G

rant summary

. . Trainee
Trainee Type of Grant Agency Title Support Start Date | End Date
Cell Physiology Project: Examination of
. the CIpAP Protease via Synchrotron X-
Bohon, Jennifer | T32 DK-007678 NIH ray Hydroxyl-Radical Protein $39,000 | 7/1/2007 | 6/30/2008
Footprinting and Mass Spectrometry
) Training on Computational Genomics
Bebek, Gurkan R25 CA-094186 NIH Project: Biological Networks $160,000 |8/31/2007 | 7/30/2009
Heart Lung Physiology Project:
Bohon, Jennifer T32 HL-007887 NIH Structural Mapping of the CIpAP $45,000 7/1/2008 | 6/30/2009
Protease and its Assembly
Nibbe, Rod T32 GM-008803 niH | Predoctural Training Program Project: | ¢4q 600 | g/1/2008 | 7/31/2009
Late Stage Human Colon Cancer
Genetics Project: Network Crosstalk in
Patel, Vishal T32 GM-08613 NIH Complex Genetic Models of Colon $83,000 7/1/2007 | 6/30/2009
Cancer
Undergrads Majoring
in Systems Biology
Majors, BME Majors, Ohio
PPSP- Medicine . Choose Ohio First Engaged Scholarship
Students. Masters Scholarships E&Zargn?sf Program in Bioscience and Healthcare $355,000 7/1/2008 | 8/31/2013
Students in STEP 9
and Public Health
Nutrition
$727,000
Pending Projects
Prlnglpal Vi @ Agency Title Total Cost | Start Date | End Date
Investigator Grant
Chance, Mark RO1 NIH Radiolytic Footprinting Methods for Structural Mass $1,570,000 | 4/1/2010 | 3/31/2015
Spectrometry
Chance, Mark %%35656' NIH Case Center for Synchrotron Biosciences $4,667,000 | 9/1/2009 | 8/31/2014
Novel Biomarkers for Chronic Kidney Disease in
Chance, Mark uo1 NIH Diabetes- Subcontract with University of Denver $902,000 | 9/1/2009 | 8/30/2014
Chance, Mark DOD Molecular Signatures in Colon Cancer $1,177,500 | 3/1/2010 | 2/28/2013
Chance, Mark S10 NIH Thermo Electron LTQ Orbitrap XL $1,189,642 |12/1/2009|11/30/2010
Chance, Mark S10 NIH Canberra 100 Element Germanium Detector $1,480,000 |12/1/2009|11/30/2010
Chance, Mark | P30 NIH Biomedical Research Core in Proteomics and | 1 443 87 [10/1/2000 | 9/30/2011
Systems Biology
Chance, Mark P30 NIH Biomedical Research Core_ in Bioinformatics and $744,765 | 10/1/2009 | 9/30/2011
Systems Biology
Adams, Mark RO1 NIH Mechanism of colistin reS|sta_r_10e in Acinetobacter $1,570,000 |12/1/2009 | 11/30/2014
baumannii
Treatment of Mycosis Fungoides with Silicon
Baron, Elma R21 NIH Phthalocyanine Pc 4 Photodynamic Therapy $431,750 |12/1/2009|11/30/2011
Bebek, Gurkan | K25 niH | Cellular Signaling Signatures in Colorectal Cancer | o755 00 | 4/1/2010 | 3/31/2015
Carcinogenesis
Bonomo, Robert | ARRA NIH PBPs in Acinebacter Baumannii $818,404 9/1/2009 | 8/31/2010
Cho, Michael RO1 niH  |Enhancing B cell Immune Responses Against HIV-11 ¢, 557 331 | 7/1/2009 | 6/30/2014
Using Maltivalent Antigens
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Pending Projects, continued

Principal

Type of

Investigator Grant Agency Title Total Cost | Start Date | End Date
Cobb, Brian | ROL |NIH/NIGMS Structure and Function Relationships in $1,766,250 | 7/1/2009 | 6/30/2014
carbohydrate antigen recognition
Davis, Pamela | ULL NIH CWRU/CCF CTSA NCRR ARRA Supplement [ g930 555 | 9/1/2009 | 8/31/2011
Translational
Dealwis, Chris | RO1 NIH Antibodies and Neurodegenerative Disease $1,441,000 | 7/1/2009 | 6/30/2014

Research, Diagnosis and Treatment
Ghannoum, Modulations of Candida Biofilms by ADH Involves
Mahmoud RO1 NIH Aconitas-based Mechanism $1,962,500 |12/1/2009 | 11/30/2014
Ghannoum, Effects of HIV Infection and Antiretroviral Therapy
Mahmoud RC2 NIH on Oral Mycobiome and Metabolome $1,570,000 | 9/30/2009 | 8/31/2011
Protein Acetylation: Enhanced Sythesis of
Hoppel, Chuck RO1 NIH Mitoochondrial Proteincs in Aged Heart $1,970,000 | 4/1/2010 | 3/31/2015
Identification of a Novel Oncogene Involved in
Jackson, Mark RO1 NIH EGFR-RAS Signaling $800,000 1/1/2010 |12/31/2014
Karn, Jonathan NIH Center for AIDS Research - Proteomics Core $1,041,000 | 4/1/2010 | 3/31/2015
Kern, Timothy RC1 NIH Pharmacoproteomics fo Diabetic Retinopathy $942,000 |10/1/2009 | 9/30/2011
CDI-Type 1: Network Algorithms for Integrating
Koyuturt, Mehmet NSF ‘'omics Data in the Study of Complex Phenotypes $602,247 | 9/1/2009 | 8/31/2012
Maguire, Mike RO1 NIH Structure-Function of the MgtE Mg? Channel $1,570,000 | 4/1/2010 | 3/31/2015
Miyagi, Masaru NSF Serine Protease Catalyzed Carboxyl Oxygen $519,455 | 9/1/2000 | 8/30/2012
Exchange Reaction
Miyagi, Masaru R21 NIH Ante-Mortem Diagnosis of Prion Infection $392,500 |12/1/2009 | 11/30/2011
Miyagi, Masaru | RO1 NIH Histidine Hydrogen-deuterium Exchange Mass | ¢ 965 500 | 4/1/2010 | 3/31/2015
Spectrometry for Structural Biology
Histidine Hydrogen-deuterium Exchange Mass
Miyagi, Masaru RC1 NIH Spectrometry for Structural Analysis of $1,000,000 |10/1/2009| 9/30/2012
Macromolecular Complexes
Moore, John | RO1 NIH Stretch and Apomogjpﬁi‘fe Fetal Membrane | ¢ 962 500 |12/1/2009 | 11/30/2014
Qu, Cheng-Kui | RO1 NIH PTPMT1 Phosphatases and Oxidative stress of | ¢ 955 500 |12/1/2009 | 6/30/2013
Hematopoietic Stem Cells
Rote, Neal RO1 NIH Apoptosis and Trophoblast Fusion $1,962,500 |12/1/2009 | 11/30/2013
Project 4: Reversible Lysine Methylation of
Stark, George P01 NIH Chromatin-bound Inducible Transcription Factors $2,590,000 | 5/1/2010 | 4/30/2015
Using Fusobacterium Nucleaturm Associated
. Defensin Inducer to Boos Indigenous Immune
Weinberg, Aaron RC1 NIH Response; Enhancing Treatment of HIV/Aids $999,934 9/1/2009 | 8/31/2011
Related Manifistations
. . How Mutations in Proinsulin Cause Neonatal
Weiss, Michael RO1 NIH Diabetes: A Protein-Misfolding Disease $2,147,000 |12/1/2009 |11/30/2014
Wintrode, Patrick S10 NIH LTQ Mass Spectrometer $394,000 4/1/2010 | 3/31/2011
$49,790,313
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Pllot Awards

PI Title of Project Amount Year
Betapudi, Venk A Proteomics approaqh to undgrstand the regulatory mephamsms of $10,000 2008
nonmuscle myosin Il mediated breast cancer cell migration
Lee, Hyoung-Gon Pathogenic mechanism of MYC cardiomyopathy $10,000 2008
Nock, Nora Genotype-Phenotype Modeling of I_Dolycycllc Aroma_tlc Hydrogarbon $10,000 2008
Response System Pathways in Prostrate Carcinogenesis
RaT:E:ﬁ;?ra’ Analyses of Mycobacterium tuberculosis phagosomes by proteomics| $10,000 2008
Romani, Andrea Proteomic Identification of Protel.ns Mpdlfled by HNE in the Heart of $10,000 2008
type-1 diabetic rats

Feng. Zhaovan Proteomic Analysis of Diet Restriction Pathway and the Role of TOR

g&John)y 9 Signaling Using a Novel Stable Isotopic Lysine Labeling technique in| $10,000 2009
C. elegans
. . Analysis of Enzyme Mechanism Using Kinetic Isotope Effects by
Harris, Michael Applying ESI-Q/TOF Tandem MS $10,000 2009
Identification and Functional Characterization of Novel Protein
Lu, Tao Substrates of the F-box Leucine Rich Protein (FBXL 11) $10,000 2009
Sanders, Steven A Proteomics Screen to I_dentlfy Recognition Modules for Methylated $10,000 2009
Histone H3 Lysine 20
Tesar, Paul Understanding Fhe Mole.cular Netwo_rks Underlying stem cell $10,000 2009
Pluripotency: a Proteomics Approach
$100,000
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High Throughput Urine Proteome Analysis by AMT-Tag Method Emanuel Institute of Biochemical Physics
HpiZEZ Using Mass Spectrometry of high mass accuracy lgfeif ey Russian Academy of Science
10/30/2008 CTSC: Dlet-lnduce_d Metaboll_c D|sease_ and Cancers in Joseph CWRU, Dept. of Genetics
genetically predisposed mice Nadeau
11/6/2008 Locating Disease Genes: Haplotype inference, linkage, Jing Li CWRU, Dept. of Electrical Engineering and
association and integrative studies 9 Computer Science
11/13/2008 CTSC: Genomics of Multidrug Re§|stance in Acinetobacter Mark Adams CWRU, Dept. of Genetics
baumannii
R || R EEEE De"e"’Apnrgl‘;gti:SA V] (S s Neal Rote CWRU, Dept. of Reproductive Biology
12/4/2008 Target validation principles: Using bioinformatics workflow _Mahesh University of Kansas, EECS
Visvanathan
12/11/2008 CTSC: Going outside the box with carboxylase Belinda Willard | Cleveland Clinic Foundation, Proteomics Core
1/12/2009 Intrinsic disorder and protein evolution: Amino acid composition Sai Harish Indiana University i Purdue University at
of proteins in last universal ancestor Babu Karne Indianapolis, School of Informatics
Development of Bioinformatics Tools for Phylogenetics and . University of Toronto, Dept. of Molecular
Lt Genomics Analyses VR Genetics
1/22/2009 High resolution immunophenotyping flow cytometric analysis | David Kaplan CWRU, Dept. of Pathology
) . ) . UCSD, California Institute for
2/19/2009 I ST G_e el Metagenomlcs. VI TS Iddo Friedberg Telecommunications and Information
Protein Structure and Function Space
Technology
. . Jean-Eudes . . . -
3/12/2009 Class Mode Discovery by Local Sparse Bump Hunting Dazard CWRU, Dept. of Epidemiology and Biostatistics
Multistep Tumorigenesis in Lung Cancer and Glioblastoma: Thomas .
ST Insights from high dimensional data mining LaFramboise G, i @1 CEmEEs
3/30/2009 Computational Method Develop_ment for Proteomics Data Bingwen Lu The Scripps Re;:earch In§t|tute, Dept. of
Analysis Chemical Physiology
Candidate Gene Selection and Networks for Complex Disease: | Zhongming Virginia Commonwealth University, Dept. of
3/31/2009 . . L .
Schizophrenia as a Case Zhao Bioinformatics
. . . . . Robert CWRU, Division of Infectious Diseases and HIV
4/9/2009 Using Mass Spectrometry for rapid Bacterial Diagnosis Bonomo Medicine
Study of interactions between the axon guidance receptor plexin- . . . .
5/7/2009 B1 and small GTPases Matthias Buck CWRU, Dept. of Physiology and Biophysics
. ; . . . Jill Barnholtz- . .
6/11/2009 Using Ancestry Estimates in Genetic Studies Sloan CWRU, General Medical Sciences (Oncology)
A new class of acyl-CoA esters, 4-phosphoacyl-CoAs, are Henri
6/25/2009 intermediates in one of two new catabolic pathways of 4- Brunenaraber CWRU, Dept. of Nutrition
hydroxyacids (products of lipid peroxidation and drugs of abuse) 9
11/29/2008 Thermo Scientific's Workshop Label Free Quantitation Using Mass
Spectrometry
Expression Proteomics Workshop: Global proteome profiling using label Daniela Schlatzer & Chao
2/5/2009 . o . . ;
free technology in human clinical studies and animal models of disease Yuan
3/5/2009 Quantitative proteomic analysis using stable isotopic labeling Masaru Miyagi & Chao Yuan
2-D DIGE Workshop: An applied quantitative proteomics tool to identify Elizabeth Yohannes &
4/2/2009 . : o .
molecular signatures for urogenital dysfunction in diabetic rat model Chao Yuan
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10.

11.

12.

13.

14.

15.

16.

17.

rosters

nd Presentations by Center Members
(Underlined names represent summer students)

Q)

V)

Zheng, L., Liu, S.Q., Sun, M.Z., Chang, J., Howell, S.J., Mishra, R., Chance, M.R., Kern, T.S. Alteration
of transcriptional machinery in the retina of diabetic rats, Amer Diabetes Assoc, abstract, Alexandria,
VA, June 2008.

Ghosh, S.K., Yohannes, E., McCormick, T., Chance, M.R., Weinberg, A. Proteomic profiling of oral
epithelial cells from HIV-positive and healthy subjects, IADR-2008, abstract, Toronto, Canada, July 2-5,
2008.

Rodriguez, E., Brown, R.C., Crish, J., Chance, M.R., Gobezie, R. Proteomic Analysis of the Human
Synovium from Patients Clinically Diagnosed with Early and Late Osteoarthrits, Summer Research
Symposium for Undergraduate Research, poster, Athens, OH, August 2008.

Daniels, E.W., Brown, R.C., Crish, J., Chance, M.R., Grant, R.E., Gobezie, R. Proteomic Analysis of
Synovial Fluid of Healthy vs Osteoarthritic Patinents Using 2D-DIGE and Mass Spectrometry
(Validation of Putative Protein Markers Gelsolin and Afamin), Nth Dimensions Education Solutions
meeting, poster, Miami, FL, August 2008.

Takamoto, K., Han, D., Qin, Y., et al. Structural and antigenic properties of a novel immunogen
containing HIV-1 gp41 membrane-proximal external region, Aids Research and Human Retroviruses,
abstract, 24: 23, 2008

Lu, T., Jackson, M.W., Singhi, A.D., et al. Promoter insertion reveals lysine demethylase FBXL11 as a
negative regulator of NF-kappa B, Cytokine, abstract, 43(3): 326, 2008

Gupta, S., D'Mello, R., Chance, M.R., Structural Probing of Snap-Freeze Protein Samples by
Synchrotron Fooprinting: Radiation Damage at Work, New York Structural Biology Discussion Group,
Summer Session, poster, Cold Spring Harbor Laboratory, New York, NY, August 6, 2008.

Gupta, S., X-ray Footprinting at Beamline X28C, New York Structural Biology Discussion Group,
Summer Session, poster, Cold Spring Harbor Laboratory, New York, NY, August 6, 2008.

Berman, L.E., Allaire, M., Chance, M.R., Hendrickson, W., Heroux, A., Manjasetty, B., Orville, A.
Robinson, H., Saxena, A., Schneider, D., Shi, W., Soares, A., Stojanoff, V., Sweet, R. A suite of
macromolecular crystallography facilities being planned for NSLS-II, XXI Congress and General
Assembly of the IUCr, poster, Osaka, Japan, August 23-31, 2008.

Miyagi, M., Nakazawa, T. Sensitive and Unequivocal Determination of pKa Values of Individual
Histidine Residues in Proteins Using Mass Spectrometry, 17th Meeting of Methods in Protein Structure
Analysis, poster, Sapporo, Japan, August 26-29, 2008.

Ewing, R.M. Refining network topology through mining human AP-MS data. CSHL/Wellcome Trust
Network Biology meeting, presentation, Hinxton, Cambridge, GB, August 2008.

Dealwis, C. Passi ve i mmunot herapy of Al zhei mer 6s di
Sarasota, Florida, August 2008.

Chance, M.R. Integrating Gene and Protein Expression Biomarkers in a Systems Biology Approach to
Colon Cancer, Cambridge Healthtech Institute Biomarker Discovery Summit, Philadelphia, PA,
September 2008.

Ewing, R.M. Large-scale protein interaction mapping: moving towards dynamic networks, presentation,
Department of Genetics, CWRU, Sept. 2008.

Manjasetty B.A., Zhu, W., Chance, M.R. Structure and function analysis of E.coli L-Arabinose
Isomerase through structural genomics approach, Genomics, Proteomics and Systems Biology,
presentation, J.N Tata Auditorium, Indian Institute of Science, Bangalore, India, October 1-3, 2008.

Azizi, F., Wan, Q., Radivoyevitch, T., Dealwis, C., Mastrangelo, C.H. A Combinatorial Multicomponent
Plug Mixer for Systems Chemistry, MicroTAS2008, poster, October 12-17, 2008.

Patterson, N., Zheng, X., Chance, M.R. Advancing Computational Methods for Protein Structure
Determination: Rosetta + Footprinting, ABRCMS Conference, poster, Orlando, FL, November 5-8,
2008.
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18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Posters and Presentations, continued

Ewing RM.iLawsgal e protein interaction mapping: movi.l
of Plant Breeding and Genetics, Cornell University, November 11, 2008.

Chance, MMR. Al nt egr ati ve Approaches i n Tr aRdkCeatdr Dieaioasl \Y
Meeting, presentation, Washington DC, November 13-14, 2008.

Yohannes, E., Chang, J., Davies, K.P., Chance, M.R. i Pr ot eomi ¢ s Anal ysi s I

Signatures for Di abet es Mul | it ud AnAulsDiabdtea tResearchE r e
Symposium, poster, Cleveland, OH, November 14, 2008.
Ewing, RM. iLasgal e protein mapping: computational a

Seminar Series, School of Medicine, Case Western Reserve University, November 20, 2008.

Gupta, S. iX ay Footprinting at Beamline X28Co, New Y
Winter Session, New York Academy of Sciences, poster, New York, NY. January 22, 2009

Bohon, J., Jennings, L.D., Philips, C.M., Licht, S., Chance, MMR. i St ruct ur al Mass Sj
Mol ecul ar Machine: Oligomerization and Gating 1in
Discussion Group 4™ Winter Meeting, NY Academy of Sciences, poster, New York, NY, January 22,
2009.

Schlatzer, D. A GI ob al Proteome Profiling Using Label Fre
Ani mal Model s of Di seaseo, Center for Proteomic
Reserve University, workshop presenter, Cleveland. OH 44106, February 5, 2009.

Lindsay, A., Chance, M.R., L i u, S., Chen, D. , Zheng, Q. , Al agr

and Biomarkers in a Mouse Model for Deafness in Usher Syndrome 1F and Nonsyndromic Deafness
DFNB230, Association for Research in OtollaRhgol C

Zheng, XJ, Vernon, R.M., Baker, D., Chance, M.R. AProtein Structure Det e
Structur al Mass Spectrometr y“‘/tmaualé:onﬁarbrtcdjor&Rmeseﬂtatibra(‘) ,
San Diego, CA, February 2009.

Bebek, G., AVirtual Screening to I dentify Signal Tr a
Mouseo, U ¢ ArlthPOONnfeBence, oral presentation, San Diego, CA, February 25, 2009.

Bohon, J ., Jennings, L.D., Philips, C.M., Licht, S., Chance, M.R. AStructur al Mas s
Mol ecul ar Machi ne: Functional Consequences of™ Co
Annual US HUPO Conference, presentation, San Diego, CA, February 24, 2009.
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