
1. From the Editors 
 
CICR at the AACR Annual Meeting 2015 (April 5-9, 2015) 
 
In April, cancer research scientists from all over the world attended the AACR 
(American Association for Cancer Research) Annual Meeting in Philadelphia. 
The theme for the 2015 meeting was “Bringing Cancer Discoveries to Patients”, 
reflecting the continuous improvement in our ability to understand fundamental 
cancer biology and translate it into new medical discoveries. It was a record-
setting year with respect to media interest in the meeting; e.g., the hashtag 
#AACR15 was used to tweet for the meeting, which trended at number one on 
Twitter on Sunday, April 19, 2015! As always, the CICR working group was 
instrumental in bringing new drug discovery initiatives to the forefront of the 2015 
AACR meeting, which included the presentation of more than 300 proffered 
papers from members of the CICR community. For a full overview of CICR-
organized of plenary sessions and educational sessions, workshops and 
symposia, please click on this link. 
 
During the CICR Town Hall Meeting, the departing CICR Steering Committee 
Chairperson Stephen A. Munk (Ash Stevens Inc.) gave a detailed overview of the 
present status and future directions of shaping the research interests of the 
chemistry community, while also providing an account of the members of the 
current CICR community. Dr Munk also provided a warm welcome to the 
incoming Chairperson, David E. Uehling (Ontario Institute for Cancer Research, 
Toronto), and also to the Chairperson-Elect (2016/17), Steven K. Davidsen 
(AbbVie 
Biopharmaceuticals). 
The Town Hall meeting 
was well attended and 
included a stimulating 
discussion on the 
necessity of displaying 
chemical structures of 
hit, lead and clinical 
candidate compounds in 
AACR talks and poster 
presentations, as well as 
an increased effort to 
eliminate PAINS 

compounds from high-  
 

impact journals and 
conference talks. Photos 
from the meeting can be 
found at this link.  
 

In recognition of the 10th Anniversary of CICR, some past, 
present, and future CICR Chairpersons gathered at the 
town hall meeting. From left, Drs. John T. Hunt; Steven K. 
Davidsen; David E. Uehling; Stephen A. Munk; Lawrence J. 
Marnett and Michael J. Luzzio.  
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Award for Outstanding Achievement in Chemistry for Cancer Research 
 

Congratulations to Philip Low, who is the ninth recipient of 
the AACR Award for Outstanding Achievement in 
Chemistry in Cancer Research. Low is being recognized 
for his pioneering development of low molecular weight 
ligands to deliver attached therapeutic and imaging agents 
selectively into cancer cells. Low’s award lecture was 
focused on “Ligand-Targeted Imaging and Therapeutic 
Agents for Cancer”, which comprehensively showcased 
many of his contributions to cancer research from his time 
working in both academia and industry. Low is currently 
the Ralph C. Corley distinguished Professor of Chemistry 
and Director of the Center for Drug Discovery at Purdue 

University in West Lafayette, and also the founder and chief science officer of two 
biopharmaceutical companies, Endocyte, Inc. and On Target Laboratories, LLC. 
See this link for more information.  
 
The AACR meeting featured several sessions on the use of chemical probes 
(“Chemical Biology and Molecular Pharmacology”, “How and When to Use 
Chemical Probes” and “Chemical Probes for Use in Cancer Research”) and 
biomarkers (e.g., “Biomarkers and Cancer and “Liquid Biomarkers”) in cancer 
research; this newsletter reports on new efforts in these research areas. It also 
profiles Dr. Hubert Yin from the University of Colorado at Boulder as a young 
scientist making excellent progress in research at the chemistry/biology interface.  
 
Happy reading!  
 
 
 

2. Selected Research Highlights 
 
Diversity-Oriented Synthetic Strategies Applied to Cancer Chemical 
Biology and Drug Discovery. This review (surveying the literature from 2003 to 
the present) considers the applications of diversity-oriented synthesis (DOS), 
biology-oriented synthesis (BIOS), and associated strategies to cancer biology 
and drug discovery, summarizing the syntheses of novel and often highly 
complex scaffolds from pluripotent or synthetically versatile building blocks.  
 
A selective inhibitor of PRMT5 with in vivo and in vitro potency in MCL 
models. Chan-Penebre et al. have identified and characterized EPZ015666, an 
inhibitor of protein arginine methyltransferase-5 (PRMT5). PRMT5 is 
overexpressed in a variety of cancers, specifically mantle cell lymphoma (MCL), 
and is involved in cell death, cell-cycle progression, and cell growth and 
proliferation. It acts through the methylation of various proteins; however, the 
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exact mechanism remains unknown. The inhibitor is orally bioavailable with an 
enzymatic IC50 of 22 nM. In vitro and in vivo studies with MCL models show 
inhibition of methylation and a dose-dependent decrease in tumor burden. 
Therefore, EPZ015666 can be used as a chemical probe to further study PRMT5 
methylation and its role in cancer.  
 
Selective Inhibitor of Platelet-Activating Factor Acetylhydrolases 1b2 and 
1b3 That Impairs Cancer Cell Survival. Platelet-activating factor 
acetylhydrolase 1b (PAFAH1b) is a serine hydrolase enzyme complex with two 
catalytic subunits, 1b2 and 1b3. It has recently been shown that PAFAH1b2 and 
1b3 may be drivers of breast cancer progression, but the exact mechanism 
through which this could be caused is unclear, in part due to lack of useful small 
molecule inhibitors. The authors used high throughput screening techniques to 
identify possible chemical probes for use in elucidating the cellular function of 
these serine hydrolases. They identified a tetrahydropyridine dubbed P11 as an 
inhibitor, confirmed its selectivity for PAFAH1b3 and 1b3, and demonstrated that 
its activity was consistent with single-site binding. The same results were 
confirmed in Neuro2A cells. Inhibition of PAFAH1b2 and 1b3 in multiple serum-
starved lines of human and mouse cancer cells greatly reduced survival, 
consistent with previous results of RNA interference-mediated knockdown of 
these subunits. P11 could prove useful in the future in determining the function of 
PAFAH1b2 and 1b3 in cancer progression, as well as in treatment via inhibition 
of these serine hydrolases' effects. 
 
Sensitive -galactosidase-targeting fluorescence probe for visualizing 
small peritoneal metastatic tumours in vivo. The article by Asanuma et al. 
describes the synthesis and in vitro and in vivo evaluation of a new small 

molecule probe for peritoneal metastasis labelled HMRef-Gal. It is a conjugate 
between a fluorescence probe (similar to FITC) and a galactose ring that 

becomes highly fluorescent when cleaved with the enzyme -Galactosidase. As 
this enzyme is widely overexpressed in colorectal and ovarian cancers, it is 
useful to image these tumors and also to detect small metastasizes.  This probe 
has an advantage over similar galactose based probes in that it has been 
modified to be permeable to the cell membrane, has low background 
fluorescence, and demonstrates an over 1400-fold fluorescence increase when 
cleaved. The article demonstrates effectiveness of this dye in several cancer cell 
lines and in a mouse model for peritoneal metastasis. 
 
Structural Insight Into Autoinhibition and Histone H3-induced Activation of 
DNMT3A. DNMT3A is a DNA methyltransferase involved in development, gene 
expression, and imprinting of parental alleles. DNMT3A can be targeted with 
cancer therapeutics such as 5-Azacytidine and Aza-dC in blood cancers, and is 
also linked to regulating differentiation from a cancer stem cell to progenitor cell. 
Recent studies have shown that the activity of DNMT3A is stimulated by the 
histone H3 tail, suggesting that histone modifications may help direct DNMT3A. 
Guo et al. crystallized DNMT3A and its cofactor DNMT3L either with or without 
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histone H3 in order to understand that structural basis of DNMT3A activation. 
Surprisingly, they found that DNMT3A exists in an autoinhibitory state, with the 
ATRX-DNMT3-DNMT3L (ADD) domain blocking the catalytic domain. Histone H3 
binding disrupts the ADD interaction, allowing DNMT3A to bind and methylate 
DNA. Importantly, H3K4me3 was unable to relieve the autoinhibition, suggesting 
that epigenetic histone marks may direct DNMT3A activity.  
 
Small-Molecule Modulators of Methyl-Lysine Binding for the CBX7 
Chromodomain. Chromobox homolog 7 (CBX7) is a member of the CBX family 
that recognizes H3K27me3 and recruits Polycomb repressive complex 1 (PRC1)-
mediated H2AK119 ubiquitination. CBX7 regulates expression of the key tumor 
suppressors Rb and p53, and is also involved in differentiation and tumor 
progression. To identify small-molecule inhibitors of CBX7, Ren et al. screened 
over 100,000 FDA-approved or commercially available compounds using a 
fluorescence anisotropy binding assay. They identified MS37452, which has a 3- 
to 10-fold stronger affinity for CBX7 compared to other CBX family members. 
When tested in PC3 prostate cancer cells, MS37452 was able to reduce CBX7 
chromatin binding at the INK4A/ARF locus, and this was accompanied by loss of 
INK4/ARF transcription and loss of H3K27me3. These results show that novel 
small-molecule inhibitors can be developed against specific epigenetic modifying 
enzymes, even in highly conserved families. 
 
Design, synthesis and biological evaluation of novel 1-methyl-3-oxo-
2,3,4,6,7,8-hexahydroisoquinolins as potential EZH2 inhibitors. The EZH2 
histone methyltransferase targets the Polycomb repressive complex 2 (PRC2) to 
mediate repressive H3K27 trimethylation. EZH2 is overexpressed in both 
hematologic and solid tumors, and also drives tumor metastasis and progression. 
Biotech and pharmaceutical companies have developed numerous small 
moledule inhibitors of EZH2, with Epizyme advancing their EPZ6438 candidate 
into Phase I/II clinical trials. Zhang et al. designed a novel structural class of 
EZH2 inhibitors containing hexahydroisoquinolins and performed structure-
activity relationships to optimize binding, solubility, and antiproliferation activity. 
SKLB1049 was identified as a competitive inhibitor for EZH2 with an IC50 of 7 
nM. While EPZ6438 has an IC50 of 2.5 nM, SKLB1049 had increased solubility, 
as well as also causing G1-cell cycle arrest and reduced H3K27me3 levels (via 
Western blot). Further tests are being performed in vivo, but this potentially 
represents another class of EZH2 inhibitors that could be used in combination or 
as second generation treatments for existing therapies. 
 
Isotope-targeted glycoproteomics (IsoTaG): a mass-independent platform 
for intact N- and O-glycopeptide discovery and analysis. Protein 
glycosylation is an important post-translational modification in cancer, is aberrant 
in cancer cells, and plays an important role in tumor progression.  Glycosylation 
is the most complex post-translational modification and generates substantial 
heterogeneity in proteins. New methods to systematically study glycoproteomics 
would aid in the understanding of a variety of biological processes. Dr. Bertozzi’s 
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lab and collaborators have recently published IsoTaG, a mass-independent 
chemical glycoproteomics platform for intact, metabolically labeled glycopeptides 
on a proteome wide scale.  IsoTaG combines metabolic labeling of glycoproteins 
with enrichment of isotopic recoding of glycopeptides to be targeted by the mass 
spectrometer, and mass-independent assignment of intact glycopeptides.  Using 
this method, the authors demonstrated structural assignment of N- and O-linked 
glycopeptides from 250 proteins across three human cancer cell lines. This 
method is a promising approach for chemical labeling of post-translational for 
systematic studies in cancer. 
  
Detecting cancers through tumor-activatable minicircles that lead to a 
detectable blood biomarker. Blood-based detection of cancer is the holy grail of 
the cancer early detection field.  Many strategies to discovering new blood 
biomarkers suffer from the limitation that endogenous molecules produced by 
cancer cells and released into circulation, are often also produced by normal 
cells.  Dr. Gambhir’s Lab has recently published a study that uses tumor-
activatable minicircles to induce tumor cells to express a unique reporter that is 
released into the blood.  The tumor-activatable minicircles driven by a tumor-
specific promoter and encoding a secretable reporter protein were complexed 
with a non-targeted transfection agent. These minicircles were then injected into 
mice. The minicircles travel through the circulatory system and reporter 
production occurs within tumor cells where the expressed reporter is secreted 
into the bloodstream. If successfully implemented in humans, this approach 
would shift the paradigm of blood-based cancer early detection. 
 
Genetic and Pharmacological Screens Converge in Identifying FLIP, BCL2, 
and IAP Proteins as Key Regulators of Sensitivity to the TRAIL-inducing 
Anticancer Agent ONC201/TIC10. Allen et al. carried out high-throughput 
screening to investigate molecular determinants of small-molecule ONC201’s 
anticancer activity, which promoted the TNF-related apoptosis-inducing ligand 
(TRAIL) cell death pathway. From screening a siRNA library targeting protein 
kinases in combination with ONC201, they revealed four kinases, DGKD, SGKL, 
STK123, and KSR1 that resulted in increased sensitivity to ONC201 in p53 
deficient cells. This allows for a more targeted approach to determining cellular 
targets of ONC201, resulting in the promotion of KSR1’s role in ONC201 activity. 
In parallel, additional screening was carried out to identify synergistic molecules 
of ONC201 from FDA-approved small-molecule anticancer drugs. The screening 
revealed the multikinase inhibitor sorafenib as a potent synergistic molecule in 
combination with ONC201. Indeed, ONC201 and sorafenib cooperatively induced 
TRAIL, in turn triggering tumor regressions. Overall, this study demonstrates how 
high-throughput screening strategies can be used to determine mechanisms of 
actions of a small molecule, which lead to discover not only potential predictive 
biomarkers for cancer treatments but also pharmacological targets for cocktail 
therapy. 
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Specific Activation of the TLR1-TLR2 heterodimer by small-molecule 
agonists. Cheng et al. report the first drug-like small-molecule agonist, which 
promotes specific activation of toll-like receptor 2 (TLR2) in human immune 
system. They took advantage of a study revealing a small molecule, which was 
discovered by Tapping and co-workers through high-throughput screening using 
an IL-8-driven luciferase reporter in SW620 human colonic epithelial cells (see 
Ref 28 in the article).  Based on its in vitro activity and chemical structure, Cheng 
et al. aimed to identify its protein target and then further optimized the compound 
to improve its selectivity. Here they reported that CU-T12-9 specifically active the 
TRL2 signaling through TLR1/2 heterodimer.  This dimerization in turn triggered 
the activation of transcription factor NF-kB and thus invoked an elevation of the 
downstream effectors, including tumor necrosis factor-ɑ, interleukin-10 and 
inducible nitric oxide synthase.  Given that current TLR2-selective agonists are 
primarily synthetic lipoproteins, the development of CU-T12-9 opens a new 
avenue for future therapeutic intervention regulating TLR signaling pathways. 
 
 

4. Profile of a Young Scientist 
 
 

 

Employment 
2013-present 
 
 
 
 
 
2007-2013 
 
 
 
 
2007-present 
 
 
 
 
2004-2007 
 
 
 
Education 
 
1999-2004 
 
 

 
Associate Professor of 
Chemistry and 
Biochemistry with 
Tenure, University of 
Colorado at Boulder 
 
Assistant Professor of 
Chemistry and 
Biochemistry, University 
of Colorado at Boulder 
 
Investigator, BioFrontiers 
Institute, University of 
Colorado at Boulder 
 
Postdoctoral Research 
Associate, University of 
Pennsylvania  
 
 
 
PhD in Bio-organic 
Chemistry, Yale 
University 
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1995-1999 
 

BSc, Peking University, 
China 

 
 
Dr. Hubert Yin is currently an Associate Professor at the University of Colorado at 
Boulder and an Investigator at BioFrontiers Institute. He also holds an adjunct 
appointment as Professor of Chemistry at the Center for Basic Molecular Science 
at Tsinghua University in Beijing. He obtained his BS in Applied Chemistry from 
Peking University. In 2004, he earned his Ph.D. in Organic/Bioorganic Chemistry 
from Yale University under the supervision of Prof. Andrew D. Hamilton, where 
he developed low molecular weight antagonists of protein-protein interactions 
using alpha-helix mimicry as template in drug discovery. He honed his training on 
targeting membrane proteins using exogenous agents as a postdoctoral 
associate in the laboratory of Prof. William F. DeGrado at University of 
Pennsylvania School of Medicine. At the DeGrado lab, Dr. Yin developed 
transmembrane helices that specifically recognize membrane proteins that 
led to the discovery of computed helical anti-membrane protein (CHAMP) that 
helped advance the understanding of sequence-specific recognition in 
membranes. In 2007, he started his independent career at the Department of 
Chemistry and Biochemistry, CU Boulder. Dr. Yin has authored 74 papers, 5 
book chapters, and 9 patent/patent applications. He has mentored 20 
postdoctoral, 15 graduate, and 21 undergraduate students. He received 
numerous accolades including the AACR Gertrude B. Elion award, Stand Up to 
Cancer IRG award, NSF CAREER award, Kimmel Scholar award, and Howard 
Hughes Medical Institute Collaborative Innovation award.  
 
Dr. Yin’s current research program lies at the inter face of chemistry, biology, 
and engineering, with particular focuses on structure-based drug design, cell 
signaling, and membrane protein simulations. One of the questions Dr. Yin is 
asking is how protein transmembrane domains (TMDs) regulate many pivotal 
biological processes, including cell signal transduction and cancer 
development, a problem that is little understood due to the lack of available 
probes with high affinity and specificity. Specifically, his laboratory developed 
exogenous peptides and small-molecule agents that recognize the TMDs of 
latent membrane protein 1 (LMP-1) in human Epstein-Barr herpesvirus that is 
associated with Hodgkin's and Burkitt's lymphoma and nasopharyngeal 
carcinoma. It laid the groundwork for the discovery of new pharmaceutical 
agents that can prevent, diagnose, and treat herpesvirus-dependent cancers. 
Another area of strong interest is the discovery of non-invasive cancer 
biomarkers by sensing the highly curved membrane of microvesicles shed 
during cancer metastasis. Microvesicle detection by peptides may eventually 
lead to novel protein-independent cancer biomarker diagnostic agents. 
Utilizing the group’s expertise in computational modeling, membrane 
biophysics and cellular assay, novel peptide-based tools that sense 



membrane curvature and specific membrane lipid components are being 
developed to understand critical peptide-lipid interactions.  
 
 

5. Spotlight on World News 
  
Immunomedics presents significant tumor shrinkage after treatment with 
sacituzumab govitecanImmunomedics, Inc. announced at the 2015 annual 
meeting of the American Association for Cancer Research that, in a mid-stage 
clinical study, a multitude of patients with late stage solid cancers showed 
significant and durable tumor shrinkage after receiving treatments with 
sacituzumab govitecan, the company's lead antibody-directed chemotherapeutic 
agent. These include patients with metastatic triple-negative breast cancer whose 
cancers after treatment were no longer detected by computed tomography, a test 
commonly used to find and locate tumors, and to measure a patient's treatment 
response. At the time of analysis, a total of 184 patients with many different 
advanced, metastatic cancers were enrolled into the study. Dr. Starodub's oral 
presentation focused on interim responses from 130 patients having these four 
major solid cancer types: breast, lung, esophageal, and colorectal. Source: Drug 
Discovery News 
 
AbbVie pays $21 billion for Pharmacyclics' BTK inhibitor. When the US Food 
and Drug Administration approved Pharmacyclics' Bruton tyrosine kinase (BTK) 
inhibitor, ibrutinib, in November 2013, just 3 short years after it had entered into 
clinical testing, it was clear the small molecule was destined for a big future. 
AbbVie purchased ibrutinib, developed by Pharmacyclics, for US$21 billion, a 
price that provides only rights to just one-half of the sales from the drug, which 
Pharmacyclics splits with Johnson & Johnson. The drug is only approved for 
chronic lymphocytic leukaemia and for two rare blood cancers. Mid- and late-
stage trials, however, are testing the drug in other potentially profitable oncology 
indications, including non-Hodgkin lymphomas, multiple myeloma and acute 
myelogenous leukemia. AbbVie aims to explore combinations to further expand 
ibrutinib's spectrum, potentially including the combination of ibrutinib plus 
AbbVie's Phase III B-cell lymphoma 2 (BCL-2) inhibitor, ABT-199. The BTK 
inhibitor may also act synergistically with immunotherapeutics to offer efficacy in 
solid cancers like breast cancer (Proc. Natl Acad. Sci. USA 112, E966–E972; 
2015). Source: Nature Reviews Drug Discovery 
 
New Initiatives to Accelerate the Commercialization of Nanotechnology  
In recognition of the importance of nanotechnology R&D, representatives from 
companies, government agencies, colleges and universities, and non-profits are 
announcing a series of new and expanded public and private initiatives that 
complement the Administration's efforts to accelerate the commercialization of 
nanotechnology and expand the nanotechnology workforce. Source: White 
House 
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Advances in Drug Discovery and Development Virtual Symposium. On 
September 16, 2015, a world-class group of scientists from biotech, pharma and 
academia will present the latest research findings and new technologies that are 
driving the design, discovery and development of new drugs – from small 
molecules and monoclonals to RNA therapeutics and gene-editing technologies. 
The event is free and organized by the American Chemical Society (ACS) and 
ACS's magazine C&EN news. Even if you cannot make the live lectures or the 
time zone is not convenient for you, all presentations will be archived and 
available on demand for three months. You will even have the chance to “Walk 
the floor” in a virtual exhibition hall, participate in panel discussions and Q&A 
sessions and do live-chat with peers and vendors. Source: American Chemical 
Society 
 
 

6. Career Forum 
 
https://cancercareers.org/Pages/default.aspx 
 
http://www.nature.com/naturejobs/science/jobs 
 
http://jobs.rsc.org/ 
 
http://chemistryjobs.acs.org/ 
 
 
 

7. Conferences 
 
Epigenetics, Chromatin, and Transcription 
June 28 – July 3. West Palm Beach, FL, USA 
 
From Nucleotides to Genomes: Chromosome Biology in the Three Domains of 
Life 
June 28 – July 3. Waterville Valley, NH, USA 
 
Nucleosides, Nucleotides, and Oligonucleotides 
June 28 – July 3. Newport, RI, USA 
 
EpiCongress Boston 
July 21-23. Boston, MA, USA 
 
Helicases and Nucleic-Acid Based Mechanisms: From Mechanism and Insight to 
Disease 
July 26-31. Steamboat Springs, CO, USA 
 
Histone Deacetylases and Sirtuins in Biology, Disease, and Aging 
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August 16-21. Timmendorfer Strand, Germany 
 
250th ACS National Meeting & Exposition  
August 16-20. Boston, MA, USA 
 
CRI-CIMT-EATI-AACR - The Inaugural International Cancer Immunotherapy 
Conference: Translating Science into Survival 
September 16 – 19. New York, NY, USA 
 
Epigenetic Methyltransferases: Structure, Mechanism, and Inhibition 
August 19-20. Toronto, Canada 
 
Chromatin and Epigenetics in Cancer 
September 24 – 27. Atlanta, GA, USA 
 
14th Human Proteome Organization World Congress 
September 27-30. Vancouver, Canada 
 
Advances in Ovarian Cancer Research: Exploiting Vulnerabilities 
October 17 – 20. Orlando, FL, USA 
 
AACR-NCI-EORTC International Conference on Molecular Targets and Cancer 
Therapeutics 
November 5 – 9. Boston, MA, USA 
 
Pacifichem 2015 
December 15 – 20. Honolulu, HI, USA 
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