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TO ATTENDANTS

Welcome to the 7th Yao Yuan Biotech-Pharma Symposium. This is the seventh in a series
of annual Yao Yuan conferences, and this year is co-sponsored with University of Illinois at
Chicago, College of Pharmacy. With a theme of “At the Interface of Chemistry & Biology for
Drug Discovery”, this year’s event is aimed at highlighting ground-breaking chemical biology
approaches to dissect disease processes and impact drug discovery. Continuing with last
year’s emphasis on students, there will be a poster session with SynChem, Inc.-sponsored
awards and a panel discussion relevant to students hoping to find a future in drug discovery.

This event provides a valuable opportunity for learning amongst professionals, academi-
cians and students, and serves as a platform for discussions around many themes central to the
world of drug discovery. Though primarily intended to be a Midwest regional gathering, e.g.,
Illinois, Indiana, Iowa and Wisconsin, this symposium has attracted participants from other
regions as well as international attendees.

Since 2014, this series of annual conferences started a vendor-sponsored poster contest.
This year we have received a total of 37 outstanding poster submissions for this award. These
posters have been carefully reviewed by a team of experts in pharmaceutical discovery and
academic scholars. While it is extremely hard to pick the best ones among so many high qual-
ity research summaries, three posters have been selected as the winners of the 2015
-sponsored Poster Award. The presenting authors of these winning posters will receive their
awards from Dr. Paul Mar, CEO of SynChem, along with an honorarium.

We hope that you enjoy the day. We’re all looking forward to it!

Dr. Scott E. Warder Prof. Alexander Mankin

Co-chairs of the Organizing Committee
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AgendaAgendaAgenda
7:30 – 8:30 Registration/Poster setup

8:30 – 11:30 Morning Session
Moderator: Dr. Alexander Mankin, Professor and Director, Center for Pharmaceutical
Biotechnology, University of Illinois at Chicago

8:30 - 8:40 Opening Remark: Dr. Scott E. Warder, Sr. Scientist III, Target Enabling Science &
Technology, Global Pharmaceutical R&D, AbbVie, Inc.

8:40 – 9:30 Antibody Drug Conjugates (ADCs): Targeted Tumor Cell Killing at the Interface of
Chemistry and Biology
Dr. Edward B. Reilly, Sr. Research Fellow & Project Director, AbbVie, Inc.

9:30 – 9:50 Coffee break/Networking/Vendor displays

9:50 – 10:40 High-Throughput Discovery of New Natural Products for Deterministic Operations in
the Pharmaceutical industry
Dr. Neil L. Kelleher, Walter & Mary Elizabeth Glass Professor, Northwestern University

10:40 – 11:30 Decision-Making in Drug Discovery: Some Recent Advances
Dr. Mark Murcko, Principal at Disruptive Biomedical, LLC , Former CTO of Vertex

11:30 – 12:00 Lunch/Networking/Vendor displays
11:30 – 2:00 Poster Session/Exhibition/Networking continues
11:30 – 2:00 AbbVie Recruiting Booth (Accepting Resume)

12:00 – 5:00 Afternoon Session
Moderator: Dr. Xueqing Wang, Sr. Group Leader, AbbVie, Inc.

1:15 – 2:00 AbbVie Panel Discussion: Career Opportunities in Pharma
Moderator: Dr. Joel Leverson, Associate Director of Clinical Science, AbbVie, Inc.
Panelists: Dorth M. Korst, Manager, Talent Aquisition
Dr. Steve Wittenberger, Distinguished Research Fellow & Sr. Director, AbbVie, Inc.
Dr. Jessica Hutti, Sr. Scientist I, Abbvie, Inc.

2:00 – 2:10 SynChem Poster Awards Ceremony
2:10 – 2:25 Award Poster Talk: A fluorescent ubiquitin thioester to discover E3 ligase inhibitors

David T. Krist
Chemistry of Life Processes Institute, Department of Chemistry, Northwestern University

2:25 – 3:15 Reversible DNA and RNA methylation in gene expression regulation
Dr. Chuan He, John T. Wilson Distinguished Service Professor,
The University of Chicago; HHMI Investigator

3:15 – 4:05 Bringing the Full Power of Chemical Synthesis to Bear on the Discovery of New
Antibiotics
Dr. Andrew G. Myers, Amory Houghton Professor, Harvard University

4:05 – 4:10 Thank-you’s/Closing ceremony
Prof. Alexander Mankin, Conference co-chair
Dr. Xueqing Wang, Conference Vice Chair (Chair-2016)

4:10 – 5:00 Poster Session/Exhibition/Networking continues
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where he described a “Top Down”
version of the Human Proteome Pro-
ject viewable at this URL
(http://www.kelleher.northwestern.ed
u/human-proteome-project/the-talk).
With more than 200 papers published
over the course of his career and
teaching duties in two departments,
Dr. Kelleher is a trans-disciplinary
investigator with visible streaks of
international impact in mass spec-
trometry-based proteomics and the
discovery of new natural products
from the microbial world. Validation
of protein-based biomarkers in organ
transplantation and cancers of the
blood are among the focused areas
currently being pursued in clinical
research at Northwestern.

Chuan He, Ph.D

Prof. He is the John T. Wilson Dis-

tinguished Service Professor in the
Department of Chemistry, Director of
the Institute for Biophysical Dynamics
at the University of Chicago, and an
investigator of the Howard Hughes
Medical Institute. He is also a joint
Professor in the Department of Chemi-
cal Biology and Director of the Syn-
thetic and Functional Biomolecules
Center at Peking University. He was
born in P. R. China in 1972 and re-
ceived his B.S. (1994) from the Uni-
versity of Science and Technology of
China. He received his Ph. D. degree

Dr. Murcko is a drug-hunter,

pharmaceutical executive,
mentor, and fan of disruptive
technology. He has directly
contributed to five marketed
drugs and several others cur-
rently in mid to late-stage
clinical trials.

The Principal at Disrup-
tive Biomedical, LLC, Mark
serves as an independent

from Massachusetts Institute of Technology in chemistry in 2000. After
being trained as a Damon-Runyon postdoctoral fellow at Harvard Univer-
sity from 2000-2002, he joined the University of Chicago as an Assistant
Professor, and was promoted to Associate Professor in 2008, Professor in
2010 and John T. Wilson Distinguished Service Professor in 2014. He is
also a member of the Cancer Research Center at the University of Chica-
go. His research spans a broad range of chemical biology, epigenetics,
cell biology, molecular biology, biochemistry, structural biology, and
genomics. His recent research concerns reversible RNA and DNA meth-
ylation in biological regulation. His research group discovered the first
RNA demethylase and showed that reversible RNA methylation signifi-
cantly affects post-transcriptional gene expression regulation.

John T. Wilson Distinguished Service Profes-
sor , Department of Chemistry, The University

of Chicago, HHMI Investigator

Mark Murcko, Ph.D
Principal at Disruptive Biomedical, LLC; Former

CTO of Vertex

Neil L. Kelleher, Ph.D
Walter and Mary Elizabeth Glass Professor,

Northwestern University

Prof. Kelleher’s laboratory has three main sub-groups working in the

areas of Top Down Proteomics, Natural Products Biosynthesis/Discovery,
and Cancer Epigenetics. The Kelleher group has been successful in driv-
ing both technology development and applications of high performance
mass spectrometry at the interface of chemistry and biology. Since 2011,
Dr. Kelleher has served as the director of the Proteomics Center of Excel-
lence at Northwestern University, where dozens of Northwestern laborato-
ries are supported and beyond state-of-the-art in Top Down proteomics is
developed. Dr. Kelleher was elected Treasurer of the American Society
for Mass Spectrometry in 2012 and established the Consortium for Top
Down Proteomics that same year. In September 2012 Dr. Kelleher gave
the keynote address at World HUPO (Human Proteome Organization),

consultant to the pharmaceutical and biotech industry. Mark is also a
Senior Lecturer in the Department of Biological Engineering at MIT and
SVP, Strategy for Schrödinger, a leading software provider for drug dis-
covery and materials science applications. He currently serves on numer-
ous scientific advisory boards and corporate boards of directors for a
diverse range of companies in the biomedical space.

Until November 2011 he was Chief Technology Officer and Chair of
the Scientific Advisory Board of Vertex Pharmaceuticals. In this role, he
was responsible for the identification, validation, and incorporation of
disruptive technologies across global R&D. Mark is a co-inventor of the
HCV protease inhibitor Incivek™ (telaprevir), as well as Agenerase™
(amprenavir) and Lexiva™ (fosamprenavir), Vertex's two marketed drugs
for HIV. In addition, he helped to guide the early efforts of the Vertex’s
cystic fibrosis program that produced the marketed drug Kalydeco™
(ivacaftor) and several other CF compounds currently in late-stage devel-
opment including lumacaftor (VX-809). He is also a co-inventor of 8
other clinical candidates in the areas of cancer, inflammation
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/immunology, and infectious disease and was responsible for starting many
of Vertex's programs in these and other disease areas, notably Vertex’s
influenza drug VX-787 currently in phase II.

Prior to Vertex, Mark worked at Merck Sharpe & Dohme, where he
helped discover clinical candidates against infection and cardiovascular
and ocular diseases, including inhibitors of the enzyme carbonic anhydrase
for the treatment of glaucoma. One of Merck's development candidates in
this area, Trusopt™ (dorzolamide), became the first marketed drug in
pharmaceutical history to result from a structure-based drug design pro-
gram.

Mark has served on the editorial boards of many scientific publica-
tions, was the co-organizer of the 2008 ACS National Medicinal Chemis-
try Symposium, and served as the Chair of the 2013 Gordon Research
Conference in Medicinal Chemistry. He is a co-inventor on more than 50
issued and pending patents, has co-authored more than 85 scientific arti-
cles, and has delivered more than 180 invited lectures.

Edward B. Reilly Ph.D
Sr. Research Fellow & Project Director,

AbbVie, Inc.

Myers and his students have also developed numerous reagents
and procedures of general utility in the construction of complex mole-
cules. These include the development of methodology for the prepara-
tion of highly enantiomerically enriched ketones, aldehydes, alcohols,
carboxylic acids, organofluorine compounds, α-amino acids, and mole-
cules containing quaternary carbon centers using pseudoephenamine
and pseudoephedrine as chiral auxiliaries, a method for the reductive
deoxygenation of alcohols that does not involve metal hydride rea-
gents, methods for the stereoselective synthesis of alkenes from sul-
fonyl hydrazones, a stereospecific synthesis of allenes from propargylic
alcohols, a 1,3-reductive transposition of allylic alcohols, a silicon-
directed aldol addition reaction, a method for the reductive coupling of
aldehydes and allylic alcohols, the discovery of the powerful reductant
lithium amidotrihydroborate, the use α-amino aldehydes in synthesis, 
methods for the synthesis and transformation of diazo compounds, a
highly diversifiable method for the synthesis of isoquinolines, as well
as others. In addition they have identified and studied transformations
of fundamental importance in chemistry such as the allene-ene-
yne→α,3-dehydrotoluene, 1,6-didehydrotolu-ene[10]-annulene→1,5-
naphthalenediyl, and neocarzinostatin biradical-forming cycloaromati-
zation reactions, as well as the decarboxylative palladiation reaction.Andrew G. Myers, Ph.D

Amory Houghton Professor of Chemistry &
Chemical Biology, Harvard University

Professor Myers' research program

involves the synthesis and study of
complex molecules of importance in
biology and human medicine. His
group has developed laboratory syn-
thetic routes to a broad array of com-
plex natural products, including the
ene-diyne antibiotics neocarzinostatin
chromophore, dynemicin A,
N1999A2, and kedarcidin chromo-
phore, undertakings greatly complicat-
ed by the chemical instability of all
members of the class. His laboratory
developed the first practical synthetic
route to the tetracycline antibiotics,
allowing for the synthesis of more

than three thousand fully synthetic analogs (compounds inaccessible by
semi-synthesis: chemical modification of natural products) by a scalable
process. A portfolio of clinical candidates for the treatment of infectious
diseases, all fully synthetic tetracycline analogs, are currently in develop-
ment at Tetraphase Pharmaceuticals, a company founded by Myers. In
addition, the Myers' laboratory has developed short, practical and scalable
synthetic routes to the saframycin, cytochalasin, stephacidin B-
avrainvillamide, and trioxacarin classes of natural antiproliferative agents,
in each case by the modular assembly of simple components of similar
synthetic complexity. His group has reported synthetic routes to the natural
products epoxybasmenone, cyanocycline, terpestacin, salinosporamides,
and cortistatins A, J, K, and L. Increasingly, the Myers' laboratory is dedi-
cated to the development of highly convergent synthetic pathways that (1)
provide practical, scalable solutions for the construction of molecular clas-
ses multiplicatively expanded by (2) incorporation of modular variations.

Dr. Reilly is an immunologist

and cancer biologist who trained
as a Postdoctoral Fellow and Vis-
iting Scientist at the MIT Center
for Cancer Research. He presently
serves as Senior Research Fellow
and Project Director in the Oncol-
ogy Discovery Group within
AbbVie where he leads several
Immuno-Oncology and late stage
Discovery ADC programs.
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physical map linking exported metabolites to their biosynthetic gene clus-
ters. With high mass accuracy afforded by FT-Orbitrap instrumentation
(<3 ppm), 2,521 metabolite components were identified from the extracts
of 178 actinobacterial growths. Of these, 110 were confidently identified
as known natural products by searching an aggregated database of 9,817
actinomycete natural products—these were confirmed by extensive manu-
al investigation of their MS2 spectra. Beyond known compounds correct-
ly paired with their gene clusters, we found dozens of secondary metabo-
lites with known structures but whose biosynthesis was unknown. Simi-
larly, dozens of the highest scoring gene cluster-metabolite pairs clearly
represent new discoveries. From the highest scoring cases, we have char-
acterized several new metabolites such as rimosamide (Xscore = 264).
Taken together, these results reinforce a burgeoning renaissance in ge-
nome-informed metabolomics to provide high-throughput pipelines of
new natural products in defined structural categories into the pharmaceuti-
cal industry for exploitation.

Decision-Making in Drug Discovery: Some Recent Advances

Mark Murcko

Disruptive Biomedical, LLC; Massachusetts Institute of Technology;
Schrödinger, Inc.

Drug discovery is hard because we lack the knowledge and insights
we need in order to make effective choices. We would like to be able to
explore chemical space broadly (scaffold hop) and, within any given se-
ries, separate wheat from chaff (efficiently optimize our leads). This is
both an information problem (how can I organize my information? How
can I learn from the past?) and a science problem (how can I predict po-
tency and selectivity and all the other properties that I must optimize to
achieve a drug candidate? Do I have the right tools and technologies to
run the right experiments? Can I effectively gather and interpret the infor-
mation?). In my talk, I will discuss progress we are making on both
fronts, and what we must do to continue to address the challenges in drug
discovery.

Bringing the Full Power of Chemical Synthesis to Bear on the
Discovery of New Antibiotics

Andrew G. Myers
Department of Chemistry & Chemical Biology

Harvard University
Many of the classes of antibiotics in current use were revealed by

screening of fermentation broths in the era circa 1940–1960, considered to
be a golden age in the discovery of antibiotics. Since then new antibiotics
have been developed mainly by the process of semi-synthesis, where nat-
ural (fermentation) products are modified by chemical synthesis. Many
important therapeutic agents have arisen by semi-synthesis and no doubt
many more remain to be discovered in this way, but the process is inher-
ently limited. This lecture will focus on the development of new platforms
for the discovery of antibiotics by applying the power of convergent
chemical synthesis, providing readily modifiable scaffolds that were pre-
viously inaccessible by any other means.

Antibody Drug Conjugates (ADCs): Targeted Tumor Cell
Killing at the Interface of Chemistry and Biology

Edward B. Reilly
AbbVie, Inc., Global Pharmaceutical R &D

Antibody drug conjugates (ADCs) represent an exciting new

Reversible DNA and RNA Methylation in Gene Expression
Regulation

Chuan He

Department of Chemistry and Institute for Biophysical Dynamics, Howard
Hughes Medical Institute, The University of Chicago, 929 East 57th Street,

Chicago, IL 60637, USA

Email: chuanhe@uchicago.edu

Cytosine methylation (5mC) is a well-established epigenetic mecha-
nism critical for gene expression regulation. This epigenetic mark is in-
stalled and maintained by DNA methyltransfeases (DNMTs), and has been
recently shown to be oxidized to 5-hydroxymethylcytosine (5hmC), 5-
formylcytosine (5fC) and 5-carboxylcytosine (5caC) by the Ten-eleven-
translocation (TET) family of protein dioxygenases. In humans and mice,
5hmC is found in most cell types and tissues, with the abundance ranging
from less than 0.1% to 0.4% of all cytosines. By contrast, the abundance
of 5fC and 5caC is very low to non-detectable. We have developed several
methods that allow selective detection and sequencing of 5hmC, 5fC, and
5caC with limited genomic materials. Our results indicate genome-wide
dynamic methylation/demethylation play critical roles in mammalian gene
expression regulation. Prior to our work, no example of reversible chemi-
cal modifications on RNA that could affect gene expression had been
shown. We have discovered the first two RNA demethylases: FTO, a pro-
tein associated with human fat mass obesity and development, and ALK-
BH5, a protein that affects spermatogenesis in a mouse model. These two
proteins catalyze oxidative demethylation of the most prevalent internal
modifications of mammalian messenger RNA (mRNA) and other nuclear
RNA, N6-methyladenosine (m6A). These results indicate that reversible
RNA modification could impact biological regulation analogous to the
well-known reversible DNA and histone chemical modifications. We have
also identified and characterized proteins that can selectively recognize
m6A-modified mRNA and affect the translation status and lifetime of the
target mRNA, as well as molecular machines that deposit the m6A methyl-
ation on nuclear RNA. Our discoveries indicate the presence of a new
mode of biological regulation that depends on reversible RNA modifica-
tions.

High-Throughput Discovery of New Natural Products for De-
terministic Operations in the Pharmaceutical industry

Neil L. Kelleher

Department of Chemistry, Department of Molecular Biosciences, Feinberg
School of Medicine, Northwestern University, Evanston, Illinois 60208

We will describe a new pipeline that uses mass spectrometry-based
metabolomics to discover hundreds of new natural products and their bio-
synthetic gene clusters from soil bacteria with sequenced ge-
nomes. Historically, the value of natural products to the pharmaceutical
industry is difficult to overstate; many antibiotic and cancer therapies are
inspired by natural products. Over the past decade, the genomics revolu-
tion has provided a glimpse into the vast, untapped metabolic potential of
microbial genomes, and it is now apparent that only a tiny fraction of po-
tential natural products have been studied. Simultaneously, the field of
metabolomics, propelled by advances in LC-MS and informatics, now
allows for semi-quantitative characterization of metabolites in a high-
throughput fashion. Focusing on soil actinobacteria as gifted natural prod-
uct producers, we present a new metabolomics approach,
“metabologenomics", marrying metabolomics and genomics to construct a
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development in the field of cancer therapy combining the antigen-driven
targeting properties of monoclonal antibodies with the potent antitumor
effects of cytotoxic drugs. Two ADCs have received regulatory approval
for the treatment of different malignancies within the last few years and
approximately another 40 ADCs are currently undergoing clinical trials.
Several features of ADCs required for their utility as potent, stable thera-
peutics that can discriminate between healthy and diseased tissue will be
discussed including tumor selective monoclonal antibodies, potent cytotox-
ic drugs and advancements in coupling antibodies to cytotoxic drugs. Ad-
ditionally an example of an ADC currently in clinical trials and showing
antitumor activity will be highlighted.

POSTER REVIEW COM-
MITTEE

of the 7th Yao Yuan Biotech-Pharma Symposium

Dr. Hua Jin
Assistant Professor

University of Illinois at Chicago

Dr. Paul Mar
Founder & CEO, SynChem, Inc.

(co-Chair)

Dr. Decheng Ren
Assistant Professor

The University of Chicago

Dr. Ramzi F. Sweis
Sr. Scientist III, AbbVie, Inc.

Dr. Zhi-Fu Tao
Principal Scientist, AbbVie, Inc.

Dr. Yunsong Tong
Sr. Scientist III, AbbVie, Inc.

Dr. Thomas von Geldern
President, Embedded Consulting

Dr. Hongwei Wang
Assistant Professor

The University of Chicago

Dr. Le Wang
Principal Scientist, AbbVie, Inc.

Dr. Scott Warder
Sr. Scientist III, AbbVie, Inc.

(co-Chair)

Dr. Gui-Dong Zhu
Volwiler Associate Fellow

AbbVie, Inc.

WINNING POSTERS

First Place
Poster #10: A fluorescent ubiquitin thioester to discover E3

ligase inhibitors
David T. Krist, Sungjin Park, Galyah H. Boneh, Alexander V. Statsyuk
Chemistry of Life Processes Institute, Department of Chemistry, Evans-

ton, Illinois 60208

Second Place
Poster #17: Neutrophil Akt2 plays a critical role in hetero-

typic neutrophil-platelet interactions during vascular inflam-
mation

Jing Li1, Kyungho Kim1, Victor R. Gordeuk3,4, Nissim Hay5, Xiaoping
Du1, and Jaehyung Cho1-2

1Department of Pharmacology, 2Department of Anesthesiology, 3Section
of Hematology/Oncology, 4Comprehensive Sickle Cell Center, 5Depart-

ment of Biochemistry and Molecular Genetics,
University of Illinois College of Medicine, Chicago, IL

Second Place
Poster #19: Targeting the restricted α-subunit repertoire of 
GABAA receptors : Drug Strategy for bronchoconstrictive

disorders
Michael Rajesh Stephen,a Rajwana Jahan,a George Gallos,b Charles

W. Emalab Margot Ernstc, Werner Sieghartc and James M Cook a,*
aDepartment of Chemistry, University of Wisconsin, Milwaukee, Wis-

consin- 53211; aMilwaukee Institute for Drug Discovery, University of
Wisconsin, Milwaukee, Wisconsin- 53211; bDepartment of Anesthesiol-
ogy, College of Physicians and Surgeons of Columbia University, New
York, New York-10032; c Department of Biochemistry and Molecular

Biology, Center for Brain Research, Medical University, Spitalgasse 4,
1090 Vienna,

Austria
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potential inhibitors. The hit fragments and their analogs will be used to
for structure-activity relationship (SAR) analysis, mode of inhibition,
reversibility, and minimum inhibitory concentrations (MICs), followed by
co-crystallization.

Conclusions: We performed HTS with the Chembridge fragment library
against dihydroorotase from S. aureus. After further hit validation with
SPR, nine fragments were selected as potential inhibitors of bacterial
pyrimidine synthesis.

Poster #3: Developing small molecule ligands to disrupt
CXCL12:CXCR4 binding

Anthony E Getschman*, Zachary Gerbec*, Emmanuel Smith#, Yu Chen#,
and Brian F Volkman*

# Department of Molecular Medicine, University of South Florida, USA

*Department of Biochemistry, Medical College of Wisconsin, USA

CXCL12 (SDF-1α) is a constitutively expressed chemokine that is 
implicated in a variety of inflammatory diseases and every step of cancer
progression. The cognate receptor for CXCL12 is CXCR4, a seven trans-
membrane G-protein-coupled receptor that is able to signal for intracellu-
lar calcium flux, β-arrestin recruitment and cell chemotaxis. Directing 
inflammatory cells to areas of injury is a primary function of chemokine
signaling. Chemokines, like CXCL12, bind to their cognate receptor in a
two-step, two site model; where the receptor N-terminus binds the chemo-
kine (site 1) which allows the chemokine N-terminus to insert into the
transmembrane binding pocket (site 2) and activate the receptor. We
wanted to test the hypothesis that a small molecule can bind CXCL12
with strong affinity and high specificity to disrupt CXCR4 activation. Our
initial work produced a small molecule ligand with low micromolar affini-
ty that inhibited CXCL12 dependent calcium flux and chemotaxis. In
efforts to build a more drug-like molecule we tested the possibility of
finding small molecule ligands that targeted adjacent regions of the
CXCL12:CXCR4 surface. To begin, the solution structure of CXCL12 in
complex with the CXCR4 N-terminus was screened in silico agonist a
ZINC database library to find likely CXCL12 ligands. Using 1H-15N
HMQC NMR experiments, we screened ~30 small molecules targeted to
the “Y12 pocket,” a pocket centered at the β-sheet of CXCL12. While the 
majority of molecules did not show measurable binding (Kd > 1 mM),
two molecules bound CXCL12 with ~200 µM affinity at the Y12 pocket
and shared a similar chemical structure. In addition, one molecule has the
ability to disrupt the binding of a heparin-fluorescein molecule at the Y12
pocket. These results show the utility of fragment screening against solu-
ble, globular proteins like chemokines for developing into therapeutic
drugs.

Poster #4: Ultra coarse-graining, or coarse-graining of multi-
state molecular systems

Aram Davtyan, James F. Dama, Anton V. Sinitskiy, Gregory A. Voth

Department of Chemistry, University of Chicago

Increasing interest in modeling of complex macromolecular systems
in the recent years facilitated the development of numerous Coarse-
Graining (CG) techniques. However, many of the CG models are con-
structed assuming a certain geometry of the system or the parts of the
system, which limits the resolution of coarse-graining, and the range of
applications of the CG model itself. The ultra-coarse-graining (UCG)
technique make it possible to construct models at any suitable resolution,
while accounting for any kind of configurational and conformational
changes.

Poster #1: INFLUENCE OF A CURCUMIN DERIVATIVE
ON hIAPP AGGREGATION IN THE ABSENCE AND

PRESCENCE OF MODEL MEMBRANE LIPIDS
Amit S. Pithadia1, Anirban Bhunia1, Patrick Walsh2, Padmini Tamilenthi2,

Carol A. Fierke1,2* and Ayyalusamy Ramamoorthy1,2*
1Department of Chemistry, University of Michigan, Ann Arbor, MI 48109;

2Biophysics Program, University of Michigan, Ann Arbor, MI 48109

The deposition of aggregates of human islet amyloid peptide (hIAPP)
has been correlated with the death of insulin-producing beta (β) cells in 
type II diabetes mellitus (DM2). The actual molecular mechanism of cell
death remains largely unknown; however, it has been postulated that the
process of aggregation and amyloid fibril growth from monomeric hIAPP
is closely involved. A possible cause of cellular toxicity may be through
the disruption of structural integrity of the cell membrane by IAPP. Natural
products have commonly been studied as small molecule modulators of
amyloid aggregation. They have demonstrated potential therapeutic prop-
erties through the reduction of amyloid aggregate formation and reduction
of cell toxicity, as well as protection of the lipid bilayer. Herein, a new
water-soluble curcumin derivative, CurPD, has been developed and used to
investigate the mitigation of hIAPP aggregation in the absence and pres-
ence of lipid membranes. Furthermore, a mechanism for membrane stabil-
ity by CurPD in the presence of hIAPP has also been studied. This new
scaffold provides insight into structural motifs that may be important for
arresting amyloid aggregation, stabilizing small peptide assemblies, and
protecting the membrane from degradation associated with hIAPP fibrilla-
tion.

Poster #2: High-Throughput Screening of Dihydroorotase from
Staphylococcus aureus.

Amy J. Rice, Hyun Lee

Michael E. Johnson Center for Pharmaceutical Biotechnology, University
of Illinois at Chicago

Background: Staphylococcus aureus can cause life-threatening infections
of the skin, bone, lung, and heart and is widely known for its resistant
strains, which the bacteria becoming rapidly resistant to the most potent
antibiotics currently available. Dihydroorotase (DHOase) is the enzyme
responsible for the cyclization of carbamoyl aspartate to dihydroorotate as
part of the de novo pyrimidine biosynthesis pathway. This enzyme is criti-
cal to the growth of S. aureus, suggesting it to be a potential antimicrobial
drug target. Currently, no inhibitors for gram-positive bacterial DHOase
have been identified, and inhibitors of the gram-negative counterpart are
inactive against the enzyme from S. aureus, most likely due to the low
DHOase sequence identity (~20%) between the two classes.

Methods: Prescreen optimization for high-throughput screenings (HTS)
have already been determined by UV spectroscopy at 230 nm, which in-
cludes determination of appropriate concentrations of substrate and en-
zyme, and enzyme stability. Primary HTS of the Chembridge fragment
library against DHOase was done by detection of an ureido moiety using
an enzymatic colorimetric assay. Surface Plasmon Resonance (SPR) was
used as a secondary orthogonal binding assay to eliminate false positives
and determine the binding affinity constant (KD) of the initial hits.

Results: The Chembridge fragment library (3,000 fragments) was screened
against DHOase using the colorimetric enzymatic assay, resulting in 128
total hits for further validation. SPR was used to eliminate false positives,
resulting in 33 fragments selected for KD determination. Fragments that
showed a non-specific binding pattern were removed, resulting in nine
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the nuclei, the discovery of a nuclear m6A reader may elucidate the mech-
anism of m6A-related post-transcriptional gene expression regulation,
which impacts cell differentiation and development.

A2B1 emerges in my study as a potential nuclear m6A reader protein
and functions as a navigating m6A reader that mediates m6A-dependent
mRNA retention and transport by recruiting different partners. The sub-
cellular localization-dependent and cell cycle-dependent functions of
A2B1 are demonstrated. The clarification of the roles of A2B1 will not
only fill in the blank of nuclear m6A readers and largely uncharted func-
tions of m6A in eukaryotic mRNA, but also open up new research ave-
nues that impact the regulation of mRNA in various processes including
carcinogenesis and neurodegeneration.

Poster #7: Synthesis and biological activity of 4-substituted
pyrrolo[2,3-d]pyrimidines as dual inhibitors of aurora kinase

A and epidermal

Bradley McAllister, Trusha Mistry, Sonali Kurup

Department of Biopharmaceutical Sciences, College of Pharmacy, Roose-
velt University, Schaumburg, IL 60173

Simultaneous inhibition of multiple kinases has been suggested to
provide synergistic effects on inhibition of tumor growth and tumor re-
sistance. In a recent study, researchers have reported that resistance
against approved kinase inhibitors targeting epidermal growth factor re-
ceptor kinase (EGFR) could be overcome if given in combination with
aurora kinase inhibitors. Additionally, the mitotic kinase, aurora kinase A
(AURKA) provides an alternative target that could also be explored to
develop novel antimitotic agents that act by a different mechanism com-
pared to traditional antimitotic agents such as vincristine and paclitaxel.
Thus, it is of interest to determine novel compounds with dual EGFR and
AURKA inhibition. A small series of compounds demonstrating promis-
ing interactions for EGFR and AURKA in silico have been developed.
The synthesis, enzymatic inhibition for EGFR and AURKA and cellular
inhibition will be presented.

Poster #8: Development of a High Throughput Screening
Campaign for the Identification of New Pepsin Inhibitors

Christopher Goetz, Tina Samuels, Nikki Johnston, Leggy A. Arnold

University of Wisconsin-Milwaukee

Laryngopharyngeal Reflux Disease (LPRD) is an extension of gas-
troesophageal reflux disease (GERD) where gastric contents are refluxed
into extraesophageal tissues. Current acid suppression treatment with
proton pump inhibitors (PPIs) has proven ineffective because unlike
GERD, pepsin is the problem not stomach acid. When pepsin is refluxed
into these tissues it digests healthy protein, damaging cells, leading to
mutations and causing subsequent cancers. The objective of this research
is to identify new pepsin inhibitors to completely and irreversibly inhibit
pepsin’s activity when present in extraesophageal tissues. In order to find
inhibitors, three different fluorescence assays were developed using la-
beled pepstatin, casein, and peptide probes to indicate varying levels of
inhibition of the pepsin enzyme. Once optimized, these assays were used
to screen the Library of Pharmacologically Active Compounds (LOPAC)
for possible pepsin inhibitors. Compounds were identified as hits if they
showed inhibition activity of ± 3 standard deviations away from the mean
activity of all compounds. The assays proved to be sensitive and specific,
turning up only a few hit compounds. The results of this research were
encouraging and we look forward to moving these target compounds to
cell based assays to test their viability as drug candidates.

Here, we discuss the UCG methodology and its practical implementa-
tion. We pay particular attention to the mechanism of the state transitions
between different conformations, as this has not been discussed before.
Using a simple example of 1,2-dichloroethane, we demonstrate the ability
of the UCG model to reproduce the multi-state behavior of the all-atom
liquid; even when each molecule is modeled with only one bead. The de-
scribed methodology can be applied to virtually any macromolecular sys-
tem to construct a functional CG model at any desirable resolution.

Poster #5: Towards the development of photoaffinity probes
for non-covalent activation of Nrf2

Benjamin G. Richardson*, Atul D. Jain, Terry W. Moore

Department of Medicinal Chemistry and Pharmacognosy, College of
Pharmacy, University of Illinois at Chicago, Chicago IL 60612

The transcription factor nuclear factor erythroid 2-related factor 2
(Nrf2) regulates the expression of detoxification enzymes involved in pro-
tecting cells from oxidative and electrophilic stress. It is regulated by
Kelch-like ECH-associated protein 1 (Keap1), which binds both Nrf2 and
the E3 ubiquitin ligase Cul3. In this arrangement, Cul3 polyubiquitinates
Nrf2, leading to proteasomal degradation of Nrf2. When the body is
stressed by electrophiles or oxidants, Nrf2 is released, translocates to the
nucleus, and binds to antioxidant response elements (AREs) in gene pro-
moter regions, initiating expression of detoxification enzymes. This
Keap1-Nrf2 pathway has become an attractive target for the prevention
and treatment of multiple oxidative-stress related diseases and conditions,
with FDA-approved drugs like Tecfidera® (dimethyl fumarate) in use as
an Nrf2 activator. Most research into the pathway has uncovered reactive
electrophiles that covalently modify reactive cysteines leading to release of
Nrf2. Because we are interested in the pharmacological outcome of selec-
tively activating Nrf2, we have investigated an alternative pathway of acti-
vation—directly inhibiting the Nrf2/Keap1 interaction with a small mole-
cule—and we are preparing a proteomic tool compound that will allow us
to interrogate the selectivity of these non-electrophilic compounds. Recent-
ly, reports in the literature found such a non-electrophilic activator of Nrf2
based on a 1,4-bis-sulfonamido naphthalene parent structure. One com-
pound in this series was found to have extremely high potency for the
binding pocket, IC50 = 23 nM. Using this molecule as a starting point, we
have carried out a structure-activity relationship to allow us to determine
allowable modifications for preparing photoaffinity probes, which will
ultimately allow us to address the selectivity of non-electrophilic Nrf2
activators.

Poster #6: Selective m6A recognition by hnRNP A2B1 regulates
mRNA nuclear retention and transport

Boxuan Simen Zhao and Chuan He

Department of Chemistry and Institute for Biophysical Dynamics, The
University of Chicago, Chicago, IL, 60637

This research project studies gene expression regulation through re-
versible mRNA methylation. Specifically, a potential nuclear N6-
methyladenosine (m6A) RNA reader protein, hnRNP A2B1, is investigat-
ed, along with its involvement in post-transcriptional gene expression reg-
ulation through dynamic RNA methylation. m6A is the most abundant
post-transcriptional modification in the mRNA and plays critical regulato-
ry roles in RNA metabolism. The first example of reversible RNA methyl-
ation was reported through the discovery of m6A writers and erasers; and
the recent study of cytosolic YTHDF2 marked the first example of m6A
readers, i.e. effector proteins that recognize and regulate m6A-containing
RNA. However, as most of the early stage RNA processing events occur in
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hampered by the complexity of the ubiquitin enzyme cascade: ubiquitin
reacts with two enzymes (E1 and E2) before forming a C-terminal thioe-
ster with the catalytic cysteine of Nedd4-1 (Nedd4-1~Ub), which then
modifies a substrate protein. Currently available assays to discover Nedd4
-1 inhibitors require 5-10 components: ATP, Ub, E1, E2, and Nedd4-1 in
addition to detection reagents. Due to off-target interactions and large
material costs, the high-throughput screening for Nedd4-1 inhibitors is a
risky challenge. Recently, we discovered that chemical activation of the
ubiquitin C-terminus as a thioester (Ub-thioester) can bypass the need for
E1, E2, and ATP (2). Ub-thioester directly charges the Nedd4-1 catalytic
cysteine to form Nedd4-1~Ub, which produces linkage-specific polyubiq-
uitin chains as in the native cascade. The resulting two-component reac-
tion fundamentally addresses the aforementioned challenges. Here, we
introduce a novel mechanism-based probe Ub-SFlu, a fluorescent conju-
gate between ubiquitin and fluorescein thiol through a C-terminal thioe-
ster. When Ub-SFlu undergoes transthiolation by the HECT catalytic
cysteine to form HECT~Ub, fluorescein is liberated. Using real-time fluo-
rescence polarization, we can quantitatively assess HECT E3 activity. By
circumventing upstream components of the ubiquitination cascade, we
provide an assay that isolates the catalysis mediated by HECT E3 ubiqui-
tin ligases. Here, we provide an unprecedented quantitative analysis of
specific residue contributions to the catalytic transthiolation and ligation
reactions mediated by HECT E3s. Following this success, we adapted this
two-component reaction (Ub-SFlu and Nedd4-1) for high-throughput
screening against Nedd4-1. Screening over 3,000 molecules, we observe
Z’ > 0.70 and a hit rate at 2-7%. The hits are reproducible, and we are
currently analyzing the most medicinally amenable compounds through
secondary validation.

Poster #11: Pax2 transcription factor regulation and function
in early events of fallopian tube epithelial-derived

serous cancers
Dimple A. Modi1 and Joanna E. Burdette1

1Center for Pharmaceutical Biotechnology, Department of Medicinal
Chemistry and Pharmacognosy, University of Illinois at Chicago, Chica-

go IL 60607

Fallopian tube epithelium (FTE) is one of the proposed progenitor
populations for high-grade serous cancer (HGSC). Pax2 is highly ex-
pressed in normal FTE and is absent in areas of secretory cell outgrowth
(SCOUTs), p53 signatures and HGSC. Pax2 is a transcription factor and
an epigenetic modifier. This study aims to identify whether deregulation
of Pax2 expression contributes to tumor initiation and whether its re-
expression in cancer cells will induce cell death. To determine whether
frequently altered signaling pathways in HGSC regulate Pax2 protein and
transcript levels, western blot and qPCR analysis were performed on a
library of MOE cell lines expressing commonly altered pathways ob-
served in HGSC. MOE cells with p53 mutation and knockdown of PTEN,
alone or in combination, significantly downregulated Pax2 at both the
transcript and protein level. MOE cells stably expressing both, Pax2
knockdown and p53 mutation, demonstrated increased proliferation, mi-
gration, and colony formation compared to MOE cells stably transfected
with empty vector control. OVCAR3, OVCAR4 and Kuramochi ovarian
cancer cells were transiently transfected with Pax2 to investigate whether
re-expressing Pax2 was able to slow cancer progression characteristics.
Re-expressing Pax2 in OVCAR4 cells statistically reduced proliferation
and migration of cancer cells. p53 mutation in combination with knock-
down of PTEN influenced the downregulation of Pax2 in MOE cells.
MOE cells with p53 mutation and Pax2 silencing demonstrated increased

Poster #9: Development of peptidomic assays for profiling of
endogenous peptides from the juvenile idiopathic arthritis

(JIA) synovial fluid and discovery of novel modulators of the T
cell-mediated immunity

Cristina C. Clement1 and Laura Santambrogio MD, PhD1,2

1Patholog y Department, 2Microbiolog y and Immunology, Albert Einstein
College of Medicine, Bronx NY

Juvenile idiopathic arthritis (JIA) is the most common chronic condi-
tion seen by pediatric rheumatologists. We and others hypothesized that
joint destruction could be partly due to an adaptive immune response me-
diated by antibodies, and that the characterization of the peptidome
(together with the degradome) found in arthritic synovial fluid (SF) (from
children with JIA) will help to advance the present studies and shed new
molecular mechanisms on the pathogenesis of JIA. Herein, we present the
development of peptidomics assays coupled with high resolution nanoLC-
MS/MS on LTQ/Orbitrap Velos mass spectrometer aimed to characterize
the endogenously processed peptides from the SF of children with JIA and
control patients. The SF peptidome was fractionated by ultrafiltration and
peptides with MW<5 kDa were sequenced by HCD/ETD nanoLC Or-
bitrap-ESI-MS/MS or CID nanoLC LTQ-ESI-MS/MS. The MS/MS spec-
tra were analyzed with two searching engines, Mascot and PEAKS, against
SwissProt database. The peptidomic analysis highlighted the breakdown
products of the fibrinogen alpha and beta chains and cartilage, mainly fi-
bronectins and multiple collagens characterized by higher number of post-
translational modifications (PTM), such as carbonylations and oxidations
(on W, Y, R, K, P and M) as compared with the control subjects, support-
ing the involvement of the oxidative stress during inflammatory response.
Ingenuity Pathway Analysis (IPA) revealed that the SF from JIA patients
is enriched with acute phase reactants, as well as structural components
having more than 80% of the proteome connected into the pathways char-
acterizing the inflammatory phenotype: activation of the complement,
coagulation systems, intrinsic and extrinsic prothrombin and the amplifica-
tion of the acute phase signaling. The profiling of the JIA-SF peptidome
coupled with the new PTM analysis could help to improve the discovery of
new peptides epitopes, with high affinity for selected MHC-II molecules,
and thus potential modulators of T-cell mediated immunity. Our prelimi-
nary results showed that endogenous peptides derived from transthyretin
(TTHY) and found only in the SF from JRA patients are binding to recom-
binant MHC-II (DR1 haplotype) molecules with high affinity (Kd in low
nM) in vitro. Moreover, the same peptides are able to stimulate the ex-
vivo spleen cells to proliferate in response to the immunization of human-
ized DR1 (+) mice with the same peptides. These data support the necessi-
ty for developing of high throughput (HTS) peptidomics assays for profil-
ing of endogenous peptides from different biological fluids which in turn,
would enable the discovery new peptides-drugs modulators of different
biological functions and pathological conditions.

Poster #10: A fluorescent ubiquitin thioester to discover E3
ligase inhibitors

David T. Krist, Sungjin Park, Galyah H. Boneh, Alexander V. Statsyuk

Chemistry of Life Processes Institute, Department of Chemistry, North-
western University, Evanston, Illinois 60208

As a positive regulator of the IGF growth pathway, the Nedd4-1
HECT E3 ubiquitin ligase has recently emerged as a tractable therapeutic
target for Ewing’s sarcoma (childhood bone cancer) and viral infection (1).
However, efforts to discover selective Nedd4-1 probes have been severely
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pathways is an effective way to inhibit proliferation of tumor cells, includ-
ing those that are resistant to conventional chemotherapeutics.

Methods: In this study, using the Seahorse 96-well extracellular flux
analyzer, we mapped the two intrinsic cellular bioenergetics parameters,
oxygen consumption rate and proton production rate, in six different pan-
creatic cancer cell lines and determined their differential sensitivity to
mitochondrial and glycolysis inhibitors.

Results: There exists a very close relationship between intracellular bio-
energetics parameters, depletion of ATP and anti-proliferative effects
(inhibition of colony forming ability) in pancreatic cancer cells derived
from different genetic backgrounds treated with the glycolysis inhibitor,
2-deoxyglucose (2-DG). The most glycolytic pancreatic cancer cell line
was exquisitely sensitive to 2-DG, whereas the least glycolytic pancreatic
cancer cell was resistant to 2-DG. However, when combined with metfor-
min, inhibitor of mitochondrial respiration and activator of AMP-
activated protein kinase, 2-DG synergistically enhanced ATP depletion
and inhibited cell proliferation even in poorly glycolytic, 2-DG resistant
pancreatic cancer cell line. Furthermore, treatment with conventional
chemotherapeutic drugs (e.g., gemicitabine and doxorubicin), or COX-2
inhibitor, celecoxib, sensitized the cells to 2-DG treatment.

Conclusions: Detailed profiling of cellular bioenergetics can provide new
insight into the design of therapeutic strategies for inhibiting pancreatic
cancer cell metabolism and proliferation.

Poster #14: Development of a High Throughput Assay to
Determine Pepsin Inhibition

Gino Scuncio, Christopher Goetz, Nikki Johnston*, Leggy A. Arnold
Department of Chemistry and Biochemistry, University of Wisconsin –

Milwaukee, Department of Otolaryngology, Medical College of Wiscon-
sin, Milwaukee,

Laryngopharyngeal Reflux Disease (LPRD), an extension of gas-
troesophageal reflux disease (GERD) occurs when gastric contents are
refluxed past the esophagus into the larynx, pharynx, and even the middle
ear. Current acid suppression therapy with proton pump inhibitors (PPIs)
has proven ineffective because unlike GERD, pepsin is the mechanism
behind damaging of healthy tissues, not stomach acid. When pepsin is
refluxed extraesophageally it can actively digest healthy tissues, damag-
ing cells, leading to mutations and causing subsequent cancers. The objec-
tive of this research is to identify new pepsin inhibitors to completely and
irreversibly inhibit pepsin’s activity when present in these tissues. Previ-
ous work in the project includes three different fluorescence assays, which
were developed using labeled pepstatin, casein, and peptide probes to
indicate varying levels of inhibition of the pepsin enzyme. These assays
were then used to screen the Library of Pharmacologically Active Com-
pounds (LOPAC) to determine if any compounds inhibited pepsin. Fortu-
nately, each assay turned up only a few hit compounds, allowing our re-
search to focus in on these specific hits. In order to verify that these hits
were specific and selective to pepsin, an additional fluorescence assay
was designed using a different aspartic protease, Cathepsin-D. The Ca-
thepsin-D assay will be used to again screen the LOPAC library for hit
compounds to determine if the previous hits were in fact specific to pep-
sin. Once target compounds have been identified, they will be subjected to
cell based assays to assess their viability as drug candidates in vivo.

proliferation, migration and anchorage-independent growth. Pax2 re-
expression in HGSC cells reduced proliferation and migration of HGSC
cells. This project is designed to address the phenomena of developing an
in-vitro model system to critically evaluate the evolvement and stepwise
progression of serous cancer precursors in the FTE.

Poster #12: Micellar Solubilization of Environmental Organic
Pollutants: Analytical and Structural Studies by NMR Spec-

troscopy

Fu Chen1, Carlos A. Peroza2, Dale E. Wurster2 and S. V. Santhana
Mariappan1

1University of Iowa Central NMR Facility, Department of Chemistry,
2Department of Pharmaceutics, College of Pharmacy, The University of

Iowa, Iowa City, IA 52242

Micellar solubilization is an attractive strategy for physical and chem-
ical remediation of environmental organic pollutants including polychlo-
rinated biphenyls (PCB’s). NMR spectroscopy is best suited for investigat-
ing these systems, as surfactants and aromatics resonate at different re-
gions of the spectrum and can be independently investigated. In addition,
the differences in spectral characteristics of aromatics can be favorably
utilized for simultaneous analysis of mixtures of pollutants in presence of
surfactants.

Polychlorinated biphenyls (PCBs) are synthetic aromatic compounds
with two benzene rings connected at the C-1 carbon and can contain up to
five chlorine substituents in the ortho, meta, or para positions. This highly
oxidized structure along with water insolubility makes them resistant to
biological and chemical degradation thus accumulating in soils and sludge.
The continued presence of PCBs in the environment is unsafe and they
have been recognized as harmful and shown to cause cancer and other
serious health effects in animals. In this work, we used representative cati-
onic, anionic and neutral surfactants and biphenyl analogs as model sys-
tems and a battery of NMR methods to understand the mechanism of inter-
actions and structural changes. The detailed understanding of these inter-
actions will aid development of agents with improved solubilization prop-
erties.

Diffusion coefficient (DOSY) and NOESY measurements reveal in-
ternalization of biphenyls and their location in micelles, which are highly
dependent upon the nature of the functional groups. Site-specific chemical
shift changes, spectral deconvolution and intermolecular NOE interactions
show a strong correlation between oxygenated functional groups and the
depth of insertion into the micelles. The relative solubilization capacity of
surfactants and the estimates of the number of solubilizates per micelle
determined by q-NMR also support the conclusions derived from other
NMR experiments.

Poster #13: Profiling and targeting of cellular bioenergetics:
Inhibition of pancreatic cancer cell proliferation

Gang Cheng1, Jacek Zielonka1, Donna McAllister1,3, Susan Tsai2, Michael
B. Dwinell3, and Balaraman Kalyanaraman1*

1Department of Biophysics and Free Radical Research Center, 2Depart-
ment of Surgery/Surgical Oncology, and 3Department of Microbiology and
Molecular Genetics, Medical College of Wisconsin, Milwaukee, WI 53226,

USA

Background: Targeting both mitochondrial bioenergetics and glycolysis
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translation system confirmed that the identity of the penultimate position
affects the ability of LZD and CHL to arrest translations. Using this infor-
mation we are developing biochemical and structural approaches to gain
insights into the basic principles of LZD and CHL context-specific action
and to elucidate interactions between the ribosome, the nascent peptide,
and inhibitors bound to the PTC.

Poster #17: Neutrophil Akt2 plays a critical role in heterotypic
neutrophil-platelet interactions during vascular inflammation

Jing Li1, Kyungho Kim1, Victor R. Gordeuk3,4, Nissim Hay5, Xiaoping
Du1, and Jaehyung Cho1-2

1Department of Pharmacology, 2Department of Anesthesiology, 3Section
of Hematology/Oncology, 4Comprehensive Sickle Cell Center, 5Depart-

ment of Biochemistry and Molecular Genetics,
University of Illinois College of Medicine, Chicago, IL

Platelet-leukocyte interactions on activated endothelial cells play
important roles in mediating pathological thrombosis and inflammation.
Heterotypic platelet-leukocyte aggregation is mediated by the interaction
of two crucial receptors and counter receptors; P-selectin-P-selectin gly-
coprotein ligand-1 and glycoprotein Ibalpha-alphaMbeta2 integrin. In
spite of extensive understanding of receptor-counter receptor interactions,
it remains unclear how heterotypic cell-cell interactions are regulated
under thrombo-inflammatory conditions. Using real-time fluorescence
intravital microscopic analysis of Akt isoform-specific knockout (KO)
mice, we have demonstrated that Akt2, but not Akt1 or Akt3, plays an
important role in neutrophil adhesion to the site of TNF-alpha-induced
vascular inflammation. Further, heterotypic platelet-neutrophil interac-
tions on the activated endothelium were markedly reduced in Akt2 but not
Akt1 or Akt3 KO mice. Studies with chimeric mice generated from bone
marrow transplants on wild-type and Akt2 KO mice revealed that hemato-
poietic but not endothelial cell Akt2 regulates neutrophil recruitment and
platelet-neutrophil interactions during vascular inflammation. Using in
vitro reconstituted systems in which platelets and neutrophils were treated
with an Akt2 specific inhibitor or cells were isolated from WT and Akt
KO mice, we observed that both platelet and neutrophil Akt2 play an
important role in platelet-neutrophil aggregation under shear conditions.
In particular, neutrophil Akt2 was critical for membrane translocation,
activation, and adhesive function of alphaMbeta2 integrin and Ca2+ mo-
bilization following agonist stimulation. We found that the basal phos-
phorylation levels of Akt isoforms are significantly increased in neutro-
phils and platelets of patients with sickle cell disease (SCD), which is an
inherited hematological disorder with vascular inflammation and occlu-
sion. Also, SCD patients’ neutrophils show increased alphaMbeta2 integ-
rin activation in the absence of an agonist, in comparison with healthy
donors’ cells. Inhibition of Akt2 dose-dependently reduced heterotypic
aggregation of patients’ neutrophils and platelets in vitro and inhibited
neutrophil adhesion and neutrophil-platelet aggregation in SCD mice,
thereby improving blood flow. Our results provide important genetic and
pharmacologic evidence that neutrophil Akt2 regulates alphaMbeta2 in-
tegrin function and thus plays a critical role during neutrophil recruitment
and neutrophil-platelet interactions under thrombo-inflammatory condi-
tions such as SCD.

Poster #15: Inhibitor recognition specificity of MERS-CoV Pa-
pain-Like protease differs from that of SARS-CoV

H. Lei1,2, H. Lee1,2, B. D. Santarsiero2, J. L. Gatuz2, S. Cao2, K. Patel2, M.
Z. Szypulinski2, and M. E. Johnson2*

1Equal contributors; 2Center for Pharmaceutical Biotechnology, Universi-
ty of Illinois-Chicago, 900 S. Ashland, IL 60607, USA

Background: Middle East Respiratory Syndrome coronavirus (MERS-
CoV) is one of the two dangerous, pathogenic human coronaviruses along
with the severe acute respiratory syndrome coronavirus (SARS-CoV). The
papain-like proteases (PLpro) of MERS-CoV and SARS-CoV are known
to be essential for viral replication, making them attractive drug targets in
antiviral drug discovery.

Methods: MERS-CoV PLpro apo structure has been determined by X-ray
crystallography. Four SARS-CoV PLpro inhibitors were tested against
MERS-PLpro, followed by high-throughput screening (HTS) of 25,000
compounds against both PLpro enzymes. False positives were eliminated
by surface plasmon resonance (SPR) binding analysis, and confirmed hits
were further characterized by IC50 determination, mode of inhibition,
reversibility, and selectivity.

Results: A complete structure of the MERS-PLpro was determined, and
we also found a crucial residue that affects its catalytic activity. None of
the tested SARS-PLpro lead inhibitors were effective against MERS-
PLpro. We identified a new selective dual inhibitor via HTS that acts as a
mixed-type inhibitor against SARS-PLpro (IC50 = 10.9 μM and also acts 
as a competitive inhibitor against MERS-PLpro (IC50 = 6.2 μM). 

Conclusion: A complete structure of the MERS-PLpro was determined,
and we also found a crucial residue that affects its catalytic activity. None
of the tested SARS-PLpro lead inhibitors were effective against MERS-
PLpro. We identified a new selective dual inhibitor via HTS that acts as a
mixed-type inhibitor against SARS-PLpro (IC50 = 10.9 μM and also acts 
as a competitive inhibitor against MERS-PLpro (IC50 = 6.2 μM). 

Poster #16: The Activity of Linezolid and Chloramphenicol,
Inhibitors of Peptidyl Transferase, is Context Specific

James Marks, Jiyoung Lee, Dorota Klepacki, Krishna Kannan, Nora
Vázquez-Laslop, Alexander S. Mankin

Center for Pharmaceutical Biotechnology, University of Illinois at
Chicago, USA

The key chemical reaction catalyzed by the ribosome is peptide bond
formation, which occurs at its catalytic core, the peptidyl transferase center
(PTC). The antibiotics linezolid (LZD) and chloramphenicol (CHL), based
on their binding in the PTC are thought to prevent the formation of any
peptide bond and thereby non-specifically and equally efficiently arrest
translating ribosomes at any codon along mRNA. However, we have found
that neither one of these compounds has a global inhibitory effect but in-
stead, block formation of only specific peptide bonds, likely based on the
sequence context of the protein being made. Our findings suggest that the
mechanism of action of these important classes of antibiotics has been
largely misunderstood. We aim to unravel the features of the nascent pep-
tide required for LZD and CHL dependent translation arrest. We employed
the genome-wide technique of ribosome profiling to observe drug-induced
changes in the distribution of ribosomes along cellular mRNAs. From this
analysis we found that the antibiotic-arrested ribosomes preferentially
carried a nascent peptide whose penultimate amino acids were Ala, Ser, or
Thr. Subsequent biochemical experiments which utilized a cell-free
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series of new subtype selective Bz/GABAergic ligands have been devel-
oped based on the SAR of CMD-45 and XHE-III-74 and progress in this
area will be presented in this poster.

Poster #20: New Strategies and Tactics for Efficient and Di-
vergent Synthesis of Bioactive Alkaloids and Macrolides

Yu Bai, Yang Yang, and Mingji Dai*

Department of Chemistry and Center for Cancer Research, Purdue Uni-
versity, 560 Oval Drive, West Lafayette, IN 47907

Natural products have always been valuable and reliable sources and
inspirations for the identification of life-saving drug molecules. Over 50%
of the FDA-approved agents are either natural products or their deriva-
tives. In order to further expand their therapeutic potential, developing
efficient and divergent synthesis of complex bioactive natural products is
important and necessary. An efficient and divergent synthesis will not
only allow quick access of the natural product of interest to profile its
function, but also enable the synthesis of related natural analogs as well as
the creation of a focused small-molecule library based on the privileged
natural scaffolds to explore the related chemical space and identify new
function. Three short stories will be covered to illustrate our strategies and
methods in searching for function, diversity and efficiency in complex
natural product synthesis. The first two will focus on our divergent syn-
thesis of two families of bioactive alkaloids: monoterpene indole alkaloid
and lycopodium alkaloid. The third one will focus on a novel palladium-
catalyzed carbonylation methodology and its application to streamline the
synthesis of anti-cancer macrolides.

Poster #21: Characterization of Catalytically Relevant Fast
Dynamics at the Active Site of Formate Dehydrogenase

Qi Guo, Philip Pagano, Hepeng Ye, Christopher Cheatum and Amnon
Kohen*

Department of Chemistry, The University of Iowa, Iowa City, IA 52242

The role of protein dynamics in its biological function have been
studied extensively for many years, and many previous studies have sug-
gested that dynamics at femtosecond to picosecond time scales within
enzyme’s active site and the kinetics are correlated. Although some theo-
retical/computational studies support this hypothesis, direct observation is
still lacking. We utilize kinetic isotope effects (KIEs) measurements to
study the nature of the chemical step, and also apply two-dimensional
infrared (2DIR) spectroscopy to directly probe the dynamic relaxation at
the transition state at the active site to address this hypothesis. We utilize
a model enzyme system – formate dehydrogenase from Candida boidinii
(CbFDH), a NAD+-dependent enzyme that catalyzes the oxidation of
formate anion to carbon dioxide, to conduct these studies. The advantage
of CbFDH system is that its transition-state-analog inhibitor, azide anion,
is an excellent IR chromophore, and thus enables us to use 2DIR to catch
the dynamic information. On the other hand, we recently successfully
solved the high-resolution ligand-bound crystal structure of this enzyme,
which provide more guidance for the mutagenesis studies. According to
the structural analysis, we serially mutated two hydrophobic residues in
the active site V123 and I175 located immediately behind the nicotina-
mide ring to make more space in the active site, and KIEs results showed
increased temperature dependency from wild-type enzyme to mutants.
Our preliminary 2DIR results showed some changes between wild-type
and double mutant, which potentially supports the correlation between
dynamics and kinetics, and we are going to make more rigorous evalua-
tions before linking the change in the active-site dynamics to the changes

Poster #18: Function and Regulation of Resistance Genes in
Ketolide-producing Bacteria

Mashal M. Almutairi1, Douglas A. Hansen2, Simon Rose3, Sung Ryeol
Park2, Stephen Douthwaite3, David H. Sherman2 and Alexander S.

Mankin1

1 Center for Pharmaceutical Biotechnology, University of Illinois at Chica-
go; 2 Life Sciences Institute and Department of Medicinal Chemistry, Uni-
versity of Michigan; 3 Department of Biochemistry and Molecular Biology,

University of Southern Denmark

Antibiotics-producing bacteria need resistance genes to avoid suicide.
Streptomyces venezuelae produces two related ketolide antibiotics,
methymycin (MTM) and pikromycin (PKM), which target the ribosome.
Two putative resistance genes, pikR1 and pikR2 are associated with the
ketolide biosynthetic gene cluster. These genes encode enzymes homolo-
gous to Erm rRNA methyltransferases that are known to modify A2058 in
23S rRNA within the macrolide-binding site. We investigated why the
producer would carry two similar resistance genes.

Expression of PikR1 and PikR2 in E. coli conferred resistance to mac-
rolides suggesting that these rRNA methylases target a nucleotide within
macrolide binding site. Primer extension and mass spectrometry analyses
showed that PikR1 and PikR2 monomethylated and dimethylated A2058 in
23S rRNA, respectively. Both pikR genes are preceded by short leader
peptides – a feature often associated with inducible resistance. In vivo re-
porters showed that the expression of pikR2, but not of pikR1, was induced
by MTM and PKM. The pikR2 induction is mediated by programmed
translation arrest.

Our results suggest that the producer ribosomes are constitutively
monomethylated at A2058 by the action of PikR1 to provide the basal
level of protection. Upon the activation of antibiotics production, the ex-
pression of dimethylase PikR2 is activated leading to a higher degree of
resistance. Potentially, both of these genes could be a source of clinically
relevant resistance to ketolide antibiotics.

Poster #19: Targeting the restricted α-subunit repertoire of 
GABAA receptors : Drug Strategy for bronchoconstrictive dis-

orders
Michael Rajesh Stephen,a Rajwana Jahan,a George Gallos,b Charles W.

Emalab Margot Ernstc, Werner Sieghartc and James M Cook a,*
aDepartment of Chemistry, University of Wisconsin, Milwaukee, Wisconsin
- 53211; aMilwaukee Institute for Drug Discovery, University of Wiscon-
sin, Milwaukee, Wisconsin- 53211; bDepartment of Anesthesiology, Col-
lege of Physicians and Surgeons of Columbia University, New York, New
York-10032; c Department of Biochemistry and Molecular Biology, Center

for Brain Research, Medical University, Spitalgasse 4, 1090 Vienna,
Austria

The inflamed and constricted airway smooth muscles (ASM) in the
lung lead to the bronchoconstriction, followed by extra mucus secretion
and reduces the flow of air in and out of the lungs. Asthma is the immune
response of this effect. Asthma affects ~245 million people worldwide and
~25 million in the US alone. First line drugs to promote ASM relaxation
are clinically more valuable than suppressing the local immune/ inflamma-
tory processes by inhaling corticosteroids and β-adrenergic antagonists.1 
Activation of ASM Bz/GABAA receptors with agonists (CMD-45 and
XHE-III-74) selective for α4β3γ2 subunits resulted in appropriate mem-
brane potential changes, chloride currents and promoted relaxation of
ASM.2 Given the absence of α6 subunit expression in the lungs, these 
agents truly target the α4 containing Bz/GABAA receptors. Recently a  
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Importantly, this secondary metabolite was not observed in the culture
broth of the actinomycete control. We then co-cultured strain B033 with a
panel of bacteria composed of the major phlya from aquatic environ-
ments: Firmicutes, Acitinobacteria, and Proteobacteria. Our data suggest
that Proteobacteria induce the production of resistomycin in strain B033
at significantly higher rates than bacterial strains from Firmicutes and
Actinobacteria, suggesting that the regulation of secondary metabolism in
bacteria is in some cases dependent on the species present in the environ-
ment. These results display a lack of promiscuity of antibiotic biosynthet-
ic pathways, and suggest that future drug-lead discovery efforts should
take into consideration environmental factors that may regulate secondary
metabolite gene expression.

Poster #24: Covalent inhibitors of HECT E3 Nedd4-1 proces-
sivity discovered with irreversible tethering

Stefan G. Kathman, Ingrid Span, Aaron Smith, Ziyang Xu, Jennifer Zhan,
Amy Rosenzweig, Alexander V. Statsyuk

Department of Chemistry, Center for Molecular Innovation and Drug
Discovery, Chemistry of Life Processes Institute,

Northwestern University, Silverman Hall, 2145 Sheridan Road, Evanston,
Illinois 60208

HECT E3 ubiquitin ligases are implicated in a variety of human dis-
eases, but there are few reported small molecule inhibitors of these en-
zymes. In order to discover new inhibitors of the HECT E3 Nedd4-1, we
developed a novel irreversible fragment tethering approach. This method
employs the irreversible covalent trapping of drug-like fragments at sur-
face cysteines. We rationally designed a chemical system to attach a cys-
teine-reactive electrophile to 100 drug-like fragments without significant
alterations in the thiol reactivity of the attached electrophile, ensuring that
specific binding and not increased reactivity will produce candidate inhib-
itors. We screened our library against Nedd4-1 and discovered two frag-
ments which reacted selectively with Nedd4-1 and did not cross react with
other enzymes. Surprisingly, we found that these inhibitors did not react
with the catalytic cysteine of Nedd4-1 but another cysteine near the non-
covalent ubiquitin binding site. This site binds to ubiquitinated substrates
to extend the length of the ubiquitin chain, which is known as the proces-
sivity of the ligase, and therefore it is essential for polyubiquitination but
not monoubiquitination. Our covalent fragments reduce the binding affini-
ty of Nedd4-1 for ubiquitin, and they inhibit Nedd4-1 polyubiquitination
processivity in vitro. The X-ray crystal structure of the most potent frag-
ment in complex with Nedd4-1 has been solved, and this structure was
used to further optimize the fragment into a more potent inhibitor. Click
chemistry and in-gel fluorescence with an alkyne tagged analog of this
inhibitor have shown that the inhibitor reacts with Nedd4-1 in TC71 cells
with good selectivity. This inhibitor is currently being used to more close-
ly investigate the functions of Nedd4-1-catalyzed polyubiquitination in
cellular biology and disease.

Poster #25: Having a Complex: Implications on HDAC Ligand
Interactions

Thomas W Hanigan1, Jonna Frasor2, Pavel Petukhov1

University of Illinois at Chicago, Department of Medicinal Chemistry and
Pharmacology

Class I HDAC catalytic activity is extensively regulated in vivo
through the formation of co-repressor complexes and post translational
modification (PTM). We hypothesized that these changes in catalytic
activity likely arise due to alteration of the active site of these proteins,
which could ultimately affect the binding of small molecule inhibitors or

we observe in the temperature dependence of the KIEs. Our finding will
provide an alternative way for understanding the inhibition mechanisms of
an enzyme and therefore will assist in characterizing enzyme-targeted
drugs and shall shine light on the rational drug design research.

Poster #22: Progress Toward the Syntheses of Novel Monocy-
clic Beta-Lactam Antibiotics

Serena Carosso*1, Marvin J. Miller1, Scott Hecker2 and Tomasz Glinka2

1Department of Chemistry and Biochemistry, University of Notre Dame,
Notre Dame, IN 46556, 2Rempex Pharmaceuticals – The Medicines Com-

pany, 11535 Sorrento Valley Road, San Diego, CA, 92121

The clinical introduction of penicillin in the 1940s is a milestone in
the history of mankind since it led to a drastic decrease of the mortality
rate caused by bacterial infections and also to an unprecedented improve-
ment in the quality of life. The two decades between 1940 and 1960 have
been defined as the “golden era of antibiotics” in which several new clas-
ses of antibiotics were developed and introduced on the market. However,
infectious diseases have not been eradicated since bacteria progressively
developed a wide variety of mechanisms to survive antibiotics, giving rise
to the growing phenomenon of bacterial resistance. As a consequence, the
commonly used antibiotics are becoming less and less effective and the
need for new antibiotics, with novel structures and/or mechanism of action,
become every year more pressing.

My work in the Miller group deals with the development of new
methodologies to be applied to the synthesis of monocyclic beta-lactam
antibiotics. In particular, we are interested in the synthesis of beta-lactams
which display a sulfur-containing side chain at the C4 position and an AT-
MO side chain at the C3 position. Several analogs have been generated
through a synthetic route in which a bromine-induced cyclization is used
for the construction of the beta-lactam ring. The biological activity of the
final compounds has been also evaluated.

Efforts have also been directed to the syntheses of monocyclic beta-
lactams containing an ATMO side chain at the C3 position and a 1,2,3-
triazole moiety at the C4 position, which is introduced through the use of
click chemistry. The biological activity of the final compounds will also be
evaluated using in house agar diffusion essays.

Poster #23: Phylum specific induction of antibiotic biosynthesis
in a freshwater derived Streptomyces sp. during co-culture

with Proteobacteria

Skylar Carlson*, Urszula Tanouye, Brian T. Murphy

Department of Medicinal Chemistry and Pharmacognosy, University of
Illinois at Chicago, Molecular Biology Research Building, Chicago, IL

60607

The development of bacterial pathogens for use as biodefense agents
poses a severe threat to national security, as these microorganisms are
evolving resistance to known antibiotics and are able to efficiently infect
and kill humans. Ten of the fourteen genera of bacteria on the NIAID
Priority Pathogens list are Proteobacteria, a group that is ubiquitous in
aquatic environments. We hypothesize that the production of antimicrobial
secondary metabolites may be induced by direct competition experiments
in a phylum specific manner between neighboring environmental bacteria
in liquid co-culture. A set of 110 aquatic actinomycete strains that did not
produce antibiotics in liquid media were co-cultured under four conditions,
each with one of four Proteobacteria biodefense mimic strains. We ob-
served that the co-culture of actinomycete strain B033 with several proteo-
bacterial classes resulted in the production of the antibiotic resistomycin.
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Conclusions: Our data suggests that although the compounds are based
on the same overall scaffold, introduction of a chiral center enhances its
off-target effect. Understanding this property significantly contributes to
the lead optimization program.

Poster #27: Engineering natural functional groups from leu-
cine and isoleucine into “stapling” amino acids

Tom Speltz, Terry W. Moore

Department of Medicinal Chemistry and Pharmacognosy, College of
Pharmacy, University of Illinois at Chicago, Chicago IL 60612

The solvent-exposed surfaces of proteins comprises unique confor-
mations, such as alpha helices that can stabilize protein-protein interac-
tions by binding to specific grooves on the surface of partner proteins.
Peptides mimicking the secondary structure of interacting regions can be
used for therapeutic purposes when they are designed to bind at the inter-
face where two proteins interact and disrupt important pathways of signal
transduction. One well developed approach for constraining peptides into
alpha-helical conformations is to chemically install an all hydrocarbon
“staple” via ring closing metathesis of two non-natural alkene-containing
amino acids. A common implication when incorporating a chemical staple
is that the introduced alkyl chain—meant to be just a constraint—can
itself interact with hydrophobic regions on the target protein’s surface and
augment the affinity and selectivity characteristics of the amino acid resi-
dues from the natural sequence. A specific example of this has been
shown in a crystal structure of a stapled peptide derived from steroid re-
ceptor coactivator 3 that binds to the estrogen receptor. In this example
the hydrocarbon staple interacts with the receptor in place of isoleucine
and leucine residues. We hypothesize that enhanced selectivity and poten-
cy can be achieved by better reproducing the natural binding surface of
SRC3, and we have prepared novel stapling amino acids that incorporate
functionality from isoleucine and leucine for use in developing peptides
that inhibit the estrogen receptor/steroid receptor coactivator interaction.

Poster #28: Design and Synthesis of Novel β-Carbolines as a 
Potential Anti-Alcohol Agents

V. V. N. Phani Babu Tiruveedhula,1 Kashi Reddy Methuku,1 Kaitlin T.
Warnock,2 Harry L. June,2 and James M. Cook1*

1Department of chemistry and Biochemistry, University of Wisconsin-
Milwaukee, Milwaukee, WI, 2Neuropsychopharmacology Laboratory,
Department of Psychiatry and Behavioral Science, Howard University

College of Medicine, Washington, DC

Alcoholism plays a significant role in public health concerns impact-
ing physical and mental well-being, family structure and occupational
stability. β-Carboline-3-carboxylate-t-butyl ester [βCCt] and 3-propoxy-β-
carboline hydrochloride [3-PBCHCl] function as mixed benzodiazepine
receptor agonist-antagonists, and they selectively bind at the benzodiaze-
pine GABAA α-1 receptor. The results have shown that systemic and 
direct infusion of βCCt or 3-PBCHCl into the ventral pallidum produces 
remarkably selective reduction in alcohol responding in alcohol preferring
(P) and high alcohol drinking (HAD) rats. This indicates that these types
of β-carbolines may represent a non-addicting treatment for human alco-
holics. Initially βCCt and 3-PBC were synthesized via 5 step (35 % yield) 
and 8 step (8 % yield) protocols, respectively. In an attempt to replace
these time consuming syntheses, a new route involving 2 steps was devel-
oped. This new route involved a palladium catalyzed Buchwald-Hartwig
coupling, and an intramolecular Heck reaction as key steps. The later
reaction led to two regioisomeric β- and - carbolines. Regioselective

other endogenous ligands. To determine if protein-protein interactions or
PTMs could affect ligand binding in a cellular context, we developed a
Photoreactive Hydroxamate baseD probe (PHD-probe) that can bind and
covalently modify target HDACs, as well as conjugate to a fluorescent
substrate for visualization. We show that the PHD-probe is a potent pan-
inhibitor of all recombinant class I HDACs, with modest selectivity for
recombinant HDAC1, and can bind and specifically label all recombinant
class I HDACs. In MCF-7 breast cancer cell lysates, the PHD-probe re-
tains its ability to bind and label all class I HDACs. Despite pan-HDAC
activity and labeling efficacy with recombinant HDACs and MCF-7 cell
lysates, the PHD-probe binds and differentially labels select nuclear class I
HDACs in MCF-7, MCF10A, and BT474 cells in a cell type dependent
manner. This is the first experimental evidence that shows the binding of
ligands to class I HDACs is cell type dependent and suggests that the net-
work of HDAC protein-protein interactions are responsible for this cell
type dependent ligand binding because the PHD-Probe could label all class
I HDACs in cell lysates where many of these protein-protein interactions
would be disrupted. Taken together, this study suggests a model where
HDACs form cell type dependent complexes which determine HDAC
ligand binding preference. This model highlights the importance of devel-
oping HDAC inhibitors directly in a cellular system where the effects of
HDAC complex components are taken into account and it identifies a po-
tentially exploitable avenue for cell type selective inhibition of HDAC
complexes.

Poster #26: Mode of Action of Novel Benzimidazole based FabI
inhibitors in Staphylococcus aureus

Tina Mistry, Shahila Mehboob, and Michael E. Johnson

Center for Pharmaceutical Biology, University of Illinois at Chicago, 900
S. Ashland Ave., Chicago, IL 60607

Purpose: We have previously reported the identification and characteriza-
tion of novel benzimidazole based FabI inhibitors that bind to the FabI
enzyme from F. tularensis (FtFabI) in a unique binding mode. We now
extend this work to FabI from S. aureus (SaFabI) and have confirmed
through X-ray crystallography that these inhibitors bind SaFabI in a bind-
ing mode similar to that in FtFabI. Our most active compounds display
antibacterial activity against both wild type S. aureus and MRSA. In this
work we report the mechanism of action of these inhibitors.

Methods: The mechanistic characterization of the mode of action was
determined by monitoring the MICs of the compounds with S. aureus
strains overexpressing FabI. The recombinant plasmid pHT370 was used
to clone the fabI gene with its putative promoter, and introduced into S.
aureus RN4220 by electroporation.

Results: We have characterized several benzimidazole analogs in our Sa-
FabI overexpression system to determine if they primarily target FabI. We
followed the change in antibacterial activity (MIC) of the compounds from
that in the wild type strain to that in the SaFabI overexpressing strain and
found that the MIC increased significantly for some compounds. This
increase is similar to the increase observed with triclosan, a well-known
FabI inhibitor. However, with other analogs no corresponding increase in
MIC was observed, indicating that some of our inhibitors primarily target
FabI while others, although similar in structure, also have other targets.
These compounds with off-target activity are chiral in nature, exhibit low
nanomolar IC50s, and bind to FabI in a binding mode that is similar to
other non-chiral benzimidazole inhibitors as seen in our crystal structures.
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Anti-cancer agents such as doxorubicin and etoposide target Top2 by
blocking the enzyme reaction, leading to accumulation of Top2-DNA
covalent complexes (Top2 cc) that interfere with DNA metabolism and
trigger cell death. The mechanisms resulting in tumor-specific killing by
Top2-targeting drugs have been hypothesized to arise in part from DNA
repair defects that arise during tumorigenesis. Targeting repair pathways
critical for Top2-mediated cell killing could be utilized to enhance the
activity of these drugs. Pathways involved in processing of Top2 cc in-
clude proteasome-mediated degradation and nucleolytic activities, both
of which remove trapped Top2 from DNA. To gain insight into the pro-
cessing pathways, we optimized the ICE (in vivo complex of enzyme)
assay to detect Top2cc in mammalian cells. Using this assay, we have
demonstrated a role of DNA repair proteins MRN complex and CtIP in
processing of Top2 cc. In addition, we found that carfilzomib, an anti-
cancer agent acting as a proteasome inhibitor, elevated Top2 cc levels
and enhanced etoposide-induced cell killing. We also developed the ICE
assay in yeast cells to identify genes relevant for processing Top2 cc. Of
note, we found that depletion of ubiquitin ligase Slx5/Slx8 complex,
RNAPII degradation factor Def1 and proteasome transcription factor
Rpn4, leads to significant increase in Top2 cc levels, respectively. We
therefore hypothesize that Slx5/Slx8 marks Top2cc for proteasomal deg-
radation, and that the transcription plays an important role in the detec-
tion of Top2 cc. These results suggest that proteasome inhibition may be
usefully combined as a repair inhibitor in concert with Top2-targeting
drugs, and that other components of the ubiquitin-proteasome system
may also function as specific agents for enhancing the action of these
drugs.

Poster #31: Context specific action of macrolide antibiotics in
causing programmed translation arrest by macrolide

antibiotics
Shanmugapriya Sothiselvam, Nora Vázquez-Laslop, Alexander Mankin

Center for Pharmaceutical Biotechnology, University of Illinois-Chicago

Expression of several macrolide resistance genes is regulated by
drug dependent translation arrest in their regulatory regions. Macrolide-
dependent translation arrest depends on the amino acid sequence of the
nascent peptide. For e.g., we previously determined by biochemical and
bioinformatic methods that the Arg/Lys-X-Arg/Lys (+X+) motif encoded
in the regulatory regions of several resistance genes as a problematic
sequence for the drug-bound ribosome to synthesize. Consistent with this
idea, recent ribosome profiling data of E. coli cells treated with macro-
lides showed that drug bound ribosomes have the propensity to stall
when they encounter the +X+ sequence. However, we observed several
instances both in vitro and in vivo where stalling does not occur at the
+X+ motif in the presence of the drug, suggesting that, besides the pres-
ence of the stalling motif, additional elements of the peptide are neces-
sary for drug-mediated translation arrest.

Our current study was focused on elucidating what causes the drug
bound ribosome to either stop or continue translation when it encounters
the +X+ motif. We used ErmDL peptide (MTHSMRLR), which regu-
lates expression of resistance gene ermD, as a model arrest peptide in
cell free translation reactions performed in the presence of macrolides.
Detailed mutagenesis analysis of the peptide residues shows that integri-
ty of the sequence THSM, rather than the identity of its individual amino
acids, is critical to direct drug-dependent stalling at the RLR motif of
ErmDL. Our study suggests that the context of the amino acid sequence
preceding the site of arrest influences the positioning of the stalling do-
main residues at the catalytic center of the ribosome, thus determining
interruption or continuation of protein synthesis. Therefore, the

synthesis of β-carbolines was achieved by simply changing the chlorine 

position from the benzene ring to the pyridine ring. This 2-step protocol
decreased the number of steps, eliminated the unwanted regioisomer and
improved the overall yields. Using this protocol β-carboline, 3-ISOPBC 

and aza β-carboline, AZA-3-ISOPBC were synthesized. The β-carboline, 3

-ISOPBCHCl appeared to be a potential lead anti-alcohol self-
administration agent active against binge drinking in maternally deprived
(MD) rats. The development, application of this synthetic route and in vivo
studies will be presented.

Poster #29: Discovery of novel small molecule antidepressants
Ye Han1, Quratul-Ain Ismail1, Matt Clutter3, Gary E. Schiltz3, Sara F.

Dunne4, Chi-Hao Luan4, Dane M. Chetkovich1,2

1Davee Department of Neurology and Clinical Neurosciences and 2De-
partment of Physiology, Northwestern University Feinberg School of Med-

icine, Chicago, Illinois 60611, 3Center for Molecular Innovatioon and
Drug Discovery, 4High throughput analysis laboratory, Northwestern

University, Evanston, Illinois, 60208

Major Depressive Disorder (MDD) is a leading cause of death and
disability worldwide. Recent studies have indicated that the hyperpolariza-
tion activated cyclic nucleotide gated (HCN) channel is a novel target for
the treatment of depression. Unfortunately, existing drugs that block HCN
channels in the brain also block HCN channels in the heart. This effect on
cardiac HCN channels leads to arrhythmias and limits the clinical utility of
these agents. Our recent work on TRIP8b, an auxiliary subunit of HCN
channels expressed only in the brain, illuminates a new approach to block
HCN channel function specifically in the brain. TRIP8b is expressed in
neurons and controls HCN channel function by interacting with the C-
terminal tail of HCN channel subunits. We have previously shown that
blocking the interaction between TRIP8b and the HCN channel subunits is
an effective way to inhibit HCN channel function. In this study, a high
throughput fluorescence polarization (FP) primary screening assay was
established using cloned and purified TRIP8b protein and FITC-
conjugated HCN1 peptide. A number of libraries were screened including
ChemBridge, ChemDiv, Spectrum, and ASDI. We identified ~300 com-
pounds with over 25% inhibition of TRIP8b/HCN1 interaction, ~100 com-
pounds with over 50% inhibition, and ~80 compounds with >75% inhibi-
tion. To validate our first screening assay, we performed a secondary
screening assay on the compounds with the greatest inhibition of
TRIP8b/HCN1 interaction using fluorescence thermal shift (FTS) assay.
As a result, approximately 10 compounds were selected based on their
structure and calculated IC50, and 10 compounds along with their analogs
were tested by an Alpha screen assay with TRIP8b and HCN1 protein.
These compounds will be further verified in future experiments as candi-
date drugs that specifically inhibit TRIP8b/HCN1 interaction hence inhib-
iting HCN channel functioning in the brain. Targeting the TRIP8b/HCN1
interaction will allow us to develop novel treatments for depression.

Poster #30: The processing of Topoisomerase II (TOP2)-DNA
covalent complexes for repair of DNA damage induced by

TOP2-targeting agents

Yilun Sun, John L. Nitiss

Department of Biopharmaceutical Science, College of Pharmacy, Univer-
sity of Illinois, Rockford, IL

Type II topoisomerases (Top2) are important for many nuclear pro-
cesses such as replication, chromosomal segregation, and transcription.
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cytosine demethylation, which is essential for expression of previously
silenced genes. Current literature shows decreased TET activity in various
cancer forms, resulting in decreased 5-hydroxymethylated DNA. The
known relationship between Fe(II) and NO· in cellular function, along
with the catalytic dependency of TETs on Fe(II), will determine the role
of NO· regulation of TET function in disease pathogenesis and normal
function. This will lead to potential therapeutics to reverse the decreased
TET activity found in numerous cancers, to activate genes previously
silenced by oncogenic factors. In order to understand the regulatory func-
tion of NO· specifically on TET proteins, we are performing biochemical
analysis to determine at what level of protein synthesis (DNA, RNA, pro-
tein inhibition) can NO· regulate TET activity. We have shown decreased
activity of TET proteins in the presence of NO·, hypothesized to be due to
interactions of NO with the Fe(II) of the TET proteins catalytic pocket.
With qPCR and western blot analysis we are able to demonstrate a tissue
specific relationship between TET3 and NO·. These methods will allow
us to determine the role NO· plays in regulating TET proteins from de-
methylating anti-cancers genes, traditionally seen methylated in the pres-
ence of cancer. Reversing the methylation status in disease states to those
similar in non-disease states will aid in development of new therapeutics
for NO· driven cancers.

Poster #34: Programmed frameshifting regulates the expres-
sion of a bacterial copper transporter

F. Sezen Meydan,1 Subbulakshmi Karthikeyan,1 Dorota Klepacki,1 Paul
Thomas,2 Nora Vazquez-Laslop,1 Alexander S. Mankin1

1Center for Pharmaceutical Biotechnology, College of Pharmacy, Univer-
sity of Illinois at Chicago, 2Proteomics Center of Excellence, Northwest-

ern University

Copper (Cu) homeostasis is critical for all domains of life. Although
Cu is an essential cofactor of several enzymes, excess Cu is lethal for the
cell. Cu-translocating ATPases are found in almost every organism, from
E. coli to humans and include homologues associated with Cu-related
diseases. Cu1+(I) transporter ATPase CopA is one of the crucial systems
that bacteria utilize to fine-tune intracellular Cu concentration. Ribosome
profile analysis of E. coli cells revealed that translation of copA gene is
abruptly interrupted at its 70th codon suggesting that its expression is
regulated at the level of translation. The purpose of this project is to deter-
mine the mechanism of the copA translational regulation and its biological
significance. We purified from cell lysates a C-terminal truncated transla-
tion product of CopA that we named mini-CopA. Surprisingly, molecular
weight determination by mass spectrometry of the purified polypeptide
revealed that C-terminal amino acid of mini-CopA was not an alanine, as
predicted by the codon sequence, but a glycine. Inspection of the gene
sequence in the region immediately preceding the translation arrest event,
led us to propose the mechanism: ribosomes shift to the -1 frame where it
encounters a Gly codon followed by a stop codon. Examining translation
of copA in cell-free translation systems we discovered that mRNA ele-
ments downstream from the frameshift site and the sequence of the nas-
cent peptide carried by the translating ribosome are important mediators
of the recoding event and are possible targets for the regulation mecha-
nism. We are currently investigating possible roles of Cu concentration in
the cell in mediating the frameshift-directed interruption of copA transla-
tion and its relevance for the expression of the CopA transporter. Our
findings illuminate a novel mechanism of translation regulation important
for homeostasis of essential metals in bacterial cells, which could be rele-
vant to important human diseases.

regulatory leader peptides likely evolved to contain not only the ‘stalling
sequence’ but also the right ‘context’ in order to cause the translation arrest
necessary to activate resistance genes.

Poster #32: Lead Based Development and Evaluation of Partial
Agonist Selective Estrogen Mimics (PASEMs) in Tamoxifen

Resistant Breast Cancer
Rui Xiong1, Hitisha K. Patel1, Jiong Zhao1, Xiao Liang1, Brad Michalsen1,

Mary Ellen Molloy2, Debra Tonetti2 and Gregory R. J. Thatcher1

1 Department of Medicinal Chemistry and Pharmacognosy, College of
Pharmacy, University of Illinois at Chicago, 833 S. Wood St., Chicago,

IL, 60607, 2Department of Biopharmaceutical Sciences, College of Phar-
macy, University of Illinois at Chicago, 833 S.Wood St., Chicago, IL,

60607

Tamoxifen is the standard of care for many patients with estrogen
receptor positive (ER+) breast cancer and works by antagonizing the ac-
tions of estrogen at ER. However it poses an increased risk of endometrial
cancer and thrombotic events, and most significantly, 30-50% women
develop resistance to tamoxifen therapy, underlining the need for superior
therapeutic options. Paradoxically, prior to tamoxifen therapy, estradiol
(E2) and the ER agonist, diethylstilbestrol, had been used in breast cancer
therapy, though with serious side effects. Development of partial agonist
selective estrogen mimics (PASEMs) that cause regression of tamoxifen-
resistant breast cancer, but without the side effects of E2, represents a ra-
tional therapeutic strategy. Novel PASEMs were developed, which in vitro
in 3D cultures and in vivo caused complete regression of tamoxifen-
resistant xenografts, with characteristics similar to those of E2. These
PASEMs did not fuel growth of estrogen-dependent T47D xenografts and
did not cause uterine growth. PASEM mediation of classical ER-signaling
was profiled in MCF7 and MDA-MB231:β41 cells. A tamoxifen-resistant 
cell line, MCF-7:5C, was used to assay induction of cell death by both E2

and the PASEMs and to probe the mechanism of action. Structure-activity
relationships were explored, suggesting that partial ER agonists have the
capacity to cause regression of tamoxifen-resistant tumors, without adverse
effects associated with estrogenic actions in normal gynecological tissues
of the breast and uterus, which might contribute to carcinogenesis. The
ER-mediated agonist/antagonist activity, regression efficacy, and pharma-
cokinetic profiles of these PASEMs were examined to obtain lead com-
pounds that are effective with minimal estrogenic side effects. This re-
search paves the way for use of PASEMs in tamoxifen-resistant breast
cancer with enhanced safety profiles.

Poster #33: Nitric Oxide Regulates DNA Methylation via Direct
Inhibition of TET Activity

Rhea Bovee, Vy Pham, Divya Vasudevan, Douglas Thomas

Department of Medicinal Chemistry and Pharmacognosy, College of
Pharmacy, University of Illinois at Chicago, IL 60607

Nitric Oxide (NO·) is an epigenetic regulator and has an essential role
in the progression of many forms of cancer, (specifically at higher levels of
NO·) conveys the importance in both disease and non-disease states. Many
proteins in the dioxygenase family play a key role in epigenetics. Dioxy-
genases are primarily responsible for demethylation reactions (histones,
nucleic acid, etc.). Previous studies show alterations in methylation con-
tributing to the pathogenesis of multiple disease states, specifically cancer.
Dioxygenases commonly require two co-factors: Fe(II) and α-ketoglutarate 
for optimal function. Ten-eleven-translocation (TET) is in the methylcyto-
sine dioxygenase family comprised of 3 proteins, their major role is
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highly conserved throughout all species containing mitochondria. Mice
possess 3 different isoforms of Fis1, where mFis1 isoform 1 (mFis1.1) has
the highest similarity to hFis1. Structurally, mFis1.1 only differs at the N-
terminal arm (residues 1-16) of Fis1, whereas mFis1 isoform 2 lacks the
N-terminal arm completely. The N-terminal arm of Fis1 is essential for
mitochondrial fission stimulation and possesses an auto-inhibitory effect
on Drp1 binding. We hypothesize that the structural differences between
isoforms 1 & 2 facilitate Drp1 GTPase activity at different rates, which
allows for fission regulation. To delve into the mechanistic aspects of this
interaction, we used recombinant Fis1 and Drp1 in GTP hydrolysis assays
to determine if Fis1 enhances Drp1’s GTPase activity. Interestingly, the
two mouse isoforms of Fis1 (mFis1 isoform 1 and 2) we tested did not
enhance human Drp1 activity. However, preliminary studies suggest that
recombinant human Fis1 is able to enhance human Drp1 GTPase activity.
Previous findings have suggested that the N-terminal arm of Fis1
(residues 1-8) mediates oligomerization and this process aids in Drp1
recruitment, assembly, and GTPase activity. Our preliminary studies de-
termining the oligomeric states of mFis1 isoforms by size-exclusion chro-
matography suggests both isoforms are able to sample higher-order oligo-
mers. Furthering these studies will determine if the N-terminal arm of
Fis1 has an allosteric role in regulating Drp1. Future studies will use small
-molecule based screening to determine the role of the modulating N-
terminal arm.

Poster #38: Organic Materials by Structure Design

Bruce Yuan, PPG Industries

In this poster, I will discuss two types of specialty organic materials,
and illustrated their design and synthesis strategies and their properties
through several examples. Firstly, stereo-contorted small molecules were
designed and cross-linked to generate porous organic network with intrin-
sic high surface area over 2300 m2/g. Secondly, structural design and
synthesis strategies were employed to create high performance naph-
thopyran type photochromic materials, which could be used for photo-
chromic lens and other applications that change color upon UV irradia-
tions.

Poster #39: HDAC8: The Search for Substrates
Katherine Leng1, Noah Wolfson2, Carol Ann Pitcairn3, Ora Schueler-

Furman4 and Carol A. Fierke1,2,3

1Department of Chemistry, 2Department of Biological Chemistry, 3Pro-
gram in Chemical Biology, University of Michigan, Ann Arbor, MI 48109
4Department of Microbiology and Molecular Genetics, The Hebrew Uni-

versity of Jerusalem, Jerusalem, Israel

Acetylation is an important post-translational modification found in a
wide-variety of processes throughout the cell, most notably on histones
during chromatin remodeling. Misregulation of acetylation is implicated
in disease, making acetylation writers (lysine acetyltransferases) and eras-
ers (acetyllysine deacetylases) attractive targets for inhibitor development.
Unfortunately, the specific proteins and pathways involved in disease
pathology are poorly understood. HDAC8, a class I, metal-dependent,
human deacetylase, is the best structurally and biochemically understood
deacetylase. However, our knowledge of HDAC8 substrates in the cell is
limited. In order to better understand how HDAC8 behaves in vivo, we are
combining computational modeling, biochemical techniques and HDAC8-
specific inhibitor studies in cell culture to uncover the cellular substrates
of this important enzyme. With our collaborators, we have established that
computational modeling is a viable method for predicting HDAC8 reac-
tivity with peptide substrates. Moreover, we have demonstrated that
HDAC8 reactivity with peptides is correlated to HDAC8 reactivity with
proteins both in vitro and in vivo. We are currently preparing full-length,
acetylated nucleosomes to assay with HDAC8. Additionally, we are in the
process of performing pull-downs of computationally and biochemically
predicted protein substrates from cell culture to be analyzed by Western
blot and mass spectrometry.

Poster #35: Metabolic Stability Studies of GABAA Receptor
Subtype Selective Ligands in Liver Sub-Cellular Fractions us-

ing Mass Spectrometry
Revathi Kodali,a Margaret L. Guthrie,a Michael M. Poe,a Michael R. Ste-
phen,a Rajwana Jahan,a Charles W. Emala,b James M. Cook,a Douglas

Stafford,a and Leggy A. Arnolda,*

aDepartment of Chemistry and Biochemistry and Milwaukee Institute for
Drug Discovery, University of Wisconsin-Milwaukee, Milwaukee, WI

53211, USA, bDepartment of Anesthesiology, College of Physicians and
Surgeons of Columbia University, New York, New York 10032, USA

Development of pre-clinical experimental models to understand the
in-vivo metabolic performance of a drug is gaining importance in new drug
discovery. GABA-ergic drugs are historically used for the treatment of
neurological disorders such as neuropathic pain, schizophrenia and anxiety
but recently have shown to treat asthma. In the present study, an in-vitro
microsomal assay was designed to evaluate the metabolic stability of
GABAA receptor subtype selective ligands using microsomes and S9 frac-
tions of human and mouse liver extracts. A LC-MS/MS method was devel-
oped to quantify the amount of drug degrading over a period of time using
verapamil as internal standard. Herein, we will report the development,
analysis and standardization of a liver microsome stability assay using the
Shimadzu LCMS-8040 triple quadrupole instrument at the Milwaukee
Institute for Drug Discovery.

Poster #36: A missense mutation in Drp1 leads to cardiomyopa-
thy

Nolan Kennedy

Medical College of Wisconsin

Recent studies into cardiomyopathy have identified a missense muta-
tion in the self-assembling mitochondrial fission protein, Dynamin-related
protein 1 (Drp1). This mutation underlies the gross cardiomyopathic phe-
notype in the Python mouse model reported previously. Our investigation
of the biochemical underpinnings of this phenotype have shown an overall
increase in GTP hydrolysis by the enzyme, as well as an increased level of
higher-ordered assembly. This was later shown to be due to a deficiency in
the mutant’s ability to disassemble. Investigations have also shown an
impairment in mitophagy and overall bioenergetics, which are essential for
proper cardiac functionality. This increase in assembly and enzymatic
activity lends itself to treatment via small molecule inhibitors, such as
Mdivi-1, the selective dynamin inhibitor. Our lab intends to focus studies
on the further characterization of this mutant, as well as screening small
molecules for the reversal of this cardiomyopathic phenotype.

Poster #37: Determining the structural and functional role
of the N-terminal arm of Fis1

John Egner (presenter), Amber Bakkum, Blake Hill

Department of Biochemistry, Medical College of Wisconsin, Milwau-
kee, WI 53226, USA

Abnormalities in mitochondrial dynamics have been implicated in a
variety of diseases; specifically, excessive fission has been linked to Park-
inson’s disease and other neurodegenerative diseases. Within these disease
models, inhibition of the GTPase mechanoenzyme responsible for mito-
chondrial fission by either expression of a dominant negative mutant or
RNA interference decreases mitochondrial fragmentation, restores ATP
production, and ultimately prevents cell death. This GTPase, dynamin-
related protein 1 (Drp1), is a cytosolic protein that is recruited to the mito-
chondria by a number of mitochondrial-targeted adaptors, one of which is
the outer mitochondrial membrane protein Fis1. Drp1 and Fis1are essential
for fission and are structurally and by sequence similarity



Reuse Wastewater and Repay Society
A Sealed Recycling Engineering for Reuse of Tannery Wastewater

——Seeking Not Fame But Harmony And Motivating Positive Energy——

Reduce emissions of liquid and solid waste in tanning. Achieve "green" production in tanneries and contribute to a better living envi-
ronment for everyone. Improve the quality of wet-blue and finished leather products and increase wet-blue yield rate

Advantages
Environmentally,
—reduces chrome based sludge by more than 70%,
—reduces lime based sludge by more than 80%,
—reduces waste water emission by more than 70%,

with almost no waste water emissions in liming,
pickling and chrome tanning,

—reduces water use by more than 60%,
—reduces land use for environmental treatment by more than 50%,
—reduces environmental facility costs by more than 70%,
—reduces chemical use for environmental treatment by more than 70%, and
—reduces labor costs in environmental treatment by more than 70%.

In product quality,
—produces leather that meets all quality specifications

by the government,
—increases leather yield by 3-5%,
—significantly reduces wrinkle rates in wet blue,
—increases shrinkage temperature by 3-12 ,
—increases tear strength by approximately 15%,
—reduces loose surface by more than 15%, and
—improves limed hide weight gain by 8-20%.
In chemicals,
Reduce chemical use by 15-100%. For examples,chroming agent use can be reduced by 20-50%, enzyme use by ap-
proximately 60%, and salt by about 80%. No more using of some kinds of Chemicals.

Adoption of Waste Water Recycling Engineering in Mass Production

1. Xingye Leather Technology (a listed company, stock code: 002674)
Xingye is a major supplier to many brand name leather product makers. It is also the largest shoe leather supplier in China. Known as
a "Green Star" enterprise for its environmentally conscious image, Xingye has used our recycling technology in its main production
processes of liming and pickling tanning for more than 920 production cycles. Its two main subsidiaries, Xuzhou Xinning and Fujian
Ruisen, have also adopted our technology. Xuzhou Xinning has used our recycling engineering in its liming process for more than 200
cycles, and pickling tanning process for more than 300 cycles. Fujian Ruisen, has used our engineering in its liming process for more
than 150 cycles, and pickling tanning process for more than 150 cycles. Our technology has won them a good reputation in the indus-
try and a great growth opportunity.
2. Guangdong Jiechu Leather Co. Ltd. has used our recycling engineering in its pickling tanning process for
more than 300 production cycles.
3. Shangdong Zhuoyue Leather Co. has used our recycling engineering in its mass production for more than
120 cycles, and its pickling tanning process for more than 170 cycles.

Some Approved Patents,

Phone：86-370-386-1600 Fax：86-370-386-1608

Website：www.biosk.cn

Email：support@biosk-chem.com



Established in 1998, Shenzhen Hepalink Pharmaceutical Co., Ltd
(Hepalink) distributes its product, Heparin Sodium API in the global
market to internationally renowned pharmaceutical companies, such as
Sanofi-Aventis, Fresenius -Kabi, and Novartis. Hepalink went public and
was listed on the Shenzhen Stock Exchange on May 6, 2010 (stock code
"002399").

Hepalink has created a proprietary process for dealing with impurities
and composition separation and activity release technologies in the pro-
duction of Heparin Sodium API. Hepalink has established a comprehen-
sive quality management system in line with China GMP standards and
the US and European cGMP standards and regulations. Hepalink is ap-
proved by the U.S. FDA and EU regulatory authorities, and is also one
of the primary participants in the revision of the USP pharmacopeia
standards.

Hepalink, as a leading high-tech enterprise, has received numerous awards, including the Na-
tional Award for Technology Innovation and Outstanding New Products, the award for the En-
terprise with Outstanding Contributions for the Past 30 Years in the Shenzhen Special Economic
Zone, the Shenzhen Excellent Private Enterprise award, the Shenzhen Excellent and Strong
SME award, and the Shenzhen Leading Private Enterprise award.

深圳市海普瑞药业股份有限公司 

深圳市南山区松坪山郎山路21号，邮编：518057
www.hepalink.com

Email：hepalink@hepalink.com


