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Drug Discovery Pipeline 

Executive Summary 

 

The Drug Discovery Pipeline (DDP) was established in 2009 at the Guangzhou Institutes 

of Biomedicine and Health (GIBH).  The mission of the DDP is to capture the best ideas 

cultivated within GIBH and to translate those ideas into drug discovery projects.  Prior to the 

creation of the DDP, there was no mechanism in place to transform basic concepts into viable 

discovery programs.  However, after its formation, GIBH now has the required expertise, core 

technologies, structure and integration of disciplines to enable effective drug discovery 

research. This model is unique to GIBH and not found at other institutes within Chinese 

Academy of Sciences. 

Since its inception the DDP has achieved seven important milestones, which include: (1) 

Formation and integration of project teams to enable the advancement of drugs; (2) 

Centralization of core technology groups to support drug development; (3) Development of a 

sustainable pipeline of projects with novel intellectual property (IP); (4) Establishment of key 

international partnership for the co-development of drugs; (5) Recruitment of international 

experts with discovery experience to enable effective drug discovery science at GIBH; (6) 

Provision of technical services and internal expertise to local universities and companies in 

Southern China and (7) Licensing of intellectual property and drugs matured in the DDP to 

pharmaceutical companies in Guangzhou for advanced clinical development.  An 8th milestone, 

which includes advancing a new drug candidate into clinical trials, is expected to be achieved in 

2014/15. 

Milestone 1: Formation and integration of project teams 

 To effectively enable drug development at GIBH, the DDP has been organized using a 

unique model that is not traditionally found at other institutes in China.  In the DDP, there are 

no individual principle investigators (PIs) working in isolation.  In contrast, all senior staff and 

corresponding research associates work in Research Project Teams (RPT) supporting specific 

programs that are deemed high priority by the leadership team. The DDP operates under a 

“Project” rather than “PI” centric system (Figure 1).  
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Figure 1: Formation of project teams.  Project teams provide the critical mass and expertise needed to support 

and advance drugs in the pipeline 

The integration of medicinal chemistry and biology has been successful and current 

project teams are able to provide the critical mass and expertise needed to advance drugs 

quickly as well as cultivate new intellectual property.  Each project is led by one or more 

Research Project Leader (RPL).  RPTs are the core of the DDP and they are responsible for 

projects from early exploration to first in humans. The RPL directs the project team and is 

empowered to declare milestone decisions for all stage gates of the program. The Department 

Head(s) (DH) is responsible for selecting RPLs and for configuring and providing resources for 

project teams based on evolving needs of the program (Figure 2). 

 

   Figure 2: Research Project Teams are the core of the DDP 
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Milestone 2: Centralization and expansion of core technology labs  

In order to do effective preclinical drug development at GIBH, core technology labs were 

created, centralized and expanded and now include (i) High-Throughput Screening (HTS), (ii) 

Structural Biology, (iii) Pharmacokinetics and Pharmacodynamics (PK/PD), (iv) 

Epigenetics/Biomarkers, (v) Medicinal Chemistry, (vi) Analytical and formulation chemistry and 

(vii) Bio-Therapeutics.  All of these groups are now fully operational and are led by experienced 

senior scientists, many of whom have strong drug discovery experience (Table 1).  

Table I: Core Technologies in the DDP 

Technology Progress Impact 

High Throughput 
Screening 

Fully equipped 
automated robotic 
center 

Developed over 100 
assays; Screened over 
20,000 

compounds 

Pharmocokinetcis  and 
dynamics (PK/PD) 

GLP quality PK and PD 
now offered 

Provides both in vitro 
and in vivo 
pharmacology; analyzed 
over 300 compounds 

Analytical Chemistry Certified chemical 
analysis of small 
molecule quality and 
purity 

Rapid quality control 
and analysis of all 
compounds made at 
GIBH; 2430 analyses 

Protein Therapeutics/ 
Recombineering 

First protein 
therapeutic protein 
made at GIBH 

9 Knockout DNA 
constructs and 4 mouse 
ES cones produced 

Medicinal Chemistry Highly trained team of 
synthetic and medicinal 
chemists assembled 

Made over 1000 new 
chemical entities 

Structural Biology Developed super 
computer platform for 
rapid homology 
modeling and screening 

Guides optimization of 
lead compounds for all 
current projects 

Epigenetics/Biomarkers Molecular biology 
center established 

Identified new cancer 
targets for drug 
development 

 

HTS: A new high-throughput screening center has been established at GIBH with state-

of-the-art equipment including the EnVision microplate reader, TECAN liquid handling 

workstation and Echo ultrasound liquid transfer system.  The center can perform thousands of 

screening reactions per day using this new high-throughput screening platform.  Using both 

molecular and cellular based approaches, the center has developed >100 different drug 

screening assays against disease targets in cancer, diabetes, inflammation, arthritis, influenza, 

hepatitis C as well as other diseases.  These targets include 23 protein kinases, 12 proteases, 11 

deacetylases (HDACs), 6 anti-inflammatory targets, 6 GPCRs and 13 other protein targets.  The 
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center has also established five cytochrome P450 assays for early drug toxicity evaluation.  To 

date the screening center has evaluated tens of thousands of compounds for drug targeting and 

identified hundreds of promising lead molecules. Currently, the team is supporting hit 

identification and plays a pivotal role in lead optimization for several drug discovery projects at 

GIBH.  

In addition, the HTS center has created the first comprehensive internal compound 

library that includes novel molecules made at GIBH (~4500) and selectively purchased 

molecules containing a high degree of structural diversity (>23,000).  Every year the lab intends 

to add ~10,000 compounds to the chemical library through internal synthesis and acquisition.  

The chemical library will be used for hit identification screening for new targets proposed at 

GIBH. 

Structural Biology:  The lab is currently supporting target validation, lead generation 

and optimization for several drug discovery projects at GIBH.  The support the team provides 

includes protein expression, crystallography, high-throughput virtual screening and computer-

aided drug design. The team has successfully set up various protein expression platforms, 

including E.coli, baculovirus/insect, Pichia pastaris and mammalian cell expression systems. 

Recently, the team has implemented a new super computer platform with a total peak 

performance of up to 1.2T flops, plus 192GB memory and 10TB storage, which provides 

enormous support for high-throughput virtual screening and biological macromolecule 

modeling.  Using several virtual compound libraries, comprised of more than 40 million 

compounds, the team is supporting lead optimization of several drug targets including: 

ADAMTS4/5, p38 alpha, beta, delta, gamma, cKIT/AKT1/EGFR, Plasmepsin II/IV/V and Cox-2. 

PK/PD/ADME:  The laboratory’s primary focus is to aid drug discovery teams at GIBH by 

better understand the PK/PD relationships of our lead molecules and potential toxicity liabilities 

to increase the survivability of lead drug candidates.  At present, the laboratory is well trained 

in drug metabolism, pharmacokinetics, quantification, bio-analysis, in vitro toxicity and in vivo 

pharmacology.  Currently the lab offers a full range of PK/PD services that include (a) full in vivo 

pharmacokinetic analysis of compounds {to date, 260 drugs analyzed}, (b) drug-plasma protein 

binding determination {85 drugs}, (c) metabolic stability of molecules {120 drugs}, (d) Caco-2 

assays {21 drugs}, (e) drug-drug interaction determinations {91 drugs}, (f) blood-brain barrier 

penetration of drugs {7 drugs}, (g) zebra fish toxicity screening {39 drugs} and (h) hepatocyte 

toxicity evaluation in rodents {8 drugs}.   

Recently, the laboratory developed several new disease animal models including the (1) 

rat air pouch model of inflammation, (2) rat acute carrageenan-induced edema model, (3) 

hyperalgesia pain model and (4) rat adjuvant arthritis model for screening anti-inflammatory 

based drugs. 
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Medicinal Chemistry:  The “project dedicated” chemistry team is currently designing 

novel drugs in several different therapeutic indications.  The group has made several thousand 

new proprietary chemical entities targeting pathways in cancer (>320 compounds made), 

Arthritis (~60) Alzheimer’s (~230), Diabetes (~330), Flu (~120), Malaria (~210), Pain (~100) and 

several hundred other compounds for various other indications. 

Analytical Chemistry: The Center has a brand-new lab site, which was completed in 

2013 and designed to form a modern analytical laboratory. The Center provides drug 

formulation, chemical analysis and quality control for all new chemical entities made at GIBH.  

The Center has been equipped with new instruments including a heavy pressure tablet machine, 

zetasizer, HPLC, LC-MS, GC-MS, LC-MS/MS, element analyzer, Prep  HPLC,  NMR (400MHz), 

NMR (500MHz), IR spectrometer, UV spectrometer, X-ray diffraction, Polari meter, melting 

point machine and PH meter.  Certification of ISO 17025 is expected in 2013. Thus far, the 

Center has conducted over 2,430 analyses. 

Biotherapeutics/Recombineering Lab:   

(1) Therapeutic protein development - Protein-based therapeutics with an emphasis on 

proteases is currently being developed for the treatment of various blood disorders.  Proteases 

are naturally occurring peptide-cleaving enzymes that regulate a wide variety of biological 

functions. Unlike standard drugs, a single proteinase molecule can inactivate or activate 

thousands of target molecules, resulting in higher efficacy and lower dosing regimens 

compared with small molecules or antibodies.  

Currently, the lab is developing a recombinant protein of ADAMTS-13 (a disintegrin and 

metalloproteinase with a thrombospondin type 1 motif, member 13) for the treatment of 

thrombotic thrombocytopenic purpura (TTP).  TTP is a serious human disease that can result in 

death and is caused by the aggregation of van willbrand factor (vWR) in blood, normally cleaved 

by ADAMTS-13.  It has been discovered that TTP is caused by an ADAMTS-13 dysfunction with 

either an ADAMTS13 gene mutation or an autoimmune response against ADAMTS-13 from 

antibodies raised within the patients.   

In order to treat TTP the lab has developed new recombinant versions of human 

ADAMTS-13 that showed functional activity to cleave vWF multimers in the blood of patients.  

Advanced evaulation of these theraputic proteins is being conducted in animal models of TTP to 

better understand the PK/PD as well as the dosing requirements in humans. 

(2) A core for gene knockout and transgenic mice - The most useful approach to study gene 

function is through gene knockout (mutation) in vivo. In some cases, a gene knockout animal is 

used not only for gene function studies or drug target identification, but also for developing an 

animal disease model, which can be used for pre-clinical drug studies. The first step for 

developing knockout and transgenic animals is to make DNA-targeting vectors. A technology 

called “recombineering” has been widely used over the world for construction of DNA targeting 
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vectors.  Dr. Daiguan Yu, head of the Bio-therapeutics Lab is an inventor of recombineering, 

thus the team has a great advantage for the application of this technology for engineering any 

kind of DNA for in vivo gene knockout and transgenic studies. 

The lab to date has made 9 gene targeting vectors and 4 corresponding ES clones, 

including:  Jhdm1a, Jhdm1b, Snx17, NeuroD1, Nras, Setdb1, Snx21, Pcgf5 and Cckbr. 

Molecular Epigenetics Laboratory (MEL)/Biomarkers:  Core competencies of the lab 

include cell-based screening assays, protein-protein interaction assays, chromosome and 

chromatin analyses using NGS and ChIP-seq.  Current directions of work and progress since its 

creation in 2011 include the following: 

a. Cancer biomarkers.  Based on existing database of Cancer-Testis (CT) antigens and 

internal CAGE data from human testis, 50 CT genes encoding chromatin components 

potentially sensitive to epigenetic states were selected to generate mAbs. A contract 

with AbMart, Inc. was initiated in June of 2012, and the first batch of antibodies was 

received in July 2013. The antibodies are currently being tested for specificity and high 

avidity. 

b. Anticancer drug discovery.  MEL established a cell based assay for screening inhibitors of 

BORIS.  BORIS is a new validated anticancer target for immunotherapy in animal models 

of several cancers.  As of September of 2013, the HTS lab at GIBH completed screening 

of the internal chemical library against BORIS.  Several lead molecules were found that 

scored high affinity in the cell based assay.  MEL is currently working on developing 

direct, protein-protein based assays for BORIS and its partner proteins. Soluble BORIS 

has been successfully expressed in baculovirus and will be used for screening molecules 

by direct binding via surface plasmon resonance using chips. 

MEL is developing another potential anticancer target – the meiotic cohesin complex 

that   consists of 4 subunits, three of which are CT proteins. The lab has identified cancer 

cell lines that express meiotic cohesin for cell based assays. The lab is developing 

protein-protein based in vitro interaction assays for this complex. 

c. Novel cancer pathway mapping.  As chromosome instability is a prerequisite for 

multiple cancers, MEL is engaged, using methods of genomics and epigenomics, in 

defining such pathways by mapping chromosomal breakpoints associated with 

dysfunction of specific pathways of chromosome integrity. 

Milestone 3: Development of a sustainable pipeline of projects 

Only three and half years after its inception, the DDP has cultivated a portfolio of drug 

targets that enjoy strong intellectual property.  Current programs are developing drugs to treat 

Alzheimer's disease, leukemia, lung cancer, inflammation, pain and infectious diseases. Two 
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projects were advanced to candidate selection in 2013 and subsequently outlicensed , three 

other projects advanced to lead optimization, four projects moved to hit identification and 

several projects have entered early exploration (Figure 3). 

 

Figure 3: Advancing compounds in the pipeline 

Candidate Compounds 

1. New Bcr-Abl inhibitors for the treatment of chronic myeloid leukemia (CML) resistance 
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estimated market value of new drugs that aim to treat resistant forms of CML is 

estimated to be $250 to 500M per year after 3 years in the market. 

Product Rationale 

The major cause of resistance to Gleevec is a mutation (T315I) in the kinase domain of 

Bcr-Abl, representing about 20 to 30% of all known cases. Other common point 

mutations related to Gleevec resistance include E255K, E255V, T315I and D276G and 

D816 of c-KIT. Clinical drug resistance mediated by the T315I mutation of Bcr-Abl 

remains a significant medical problem and at this time there are no approved drugs 

targeting this mutant form of the enzyme.  At GIBH we developed a new drug that 

effectively inhibits both the wild type and the T315I mutant form of Bcr-Abl kinase. 

Preclinical Development 

Preclinical studies have shown: (1) D824 inhibits Bcr-Abl kinase and the T315I mutant 

form effectively in cell based assays with IC50 values of 1.0 nM and 12 nM, respectively;  

(2) D824 inhibited other mutant forms of Bcr-Abl kinase with IC50 values less than 20 

nM; (3) The drug has excellent anti-tumor activity in several in vivo xenograft animal 

models (including K562, Ku812, Bcr-Abl WT, Bcr-Abl T315I, Bcr-Abl E255K, Bcr-Abl G250E 

and Bcr-Abl F317L) at oral doses ranging from 2 to 5 mg/kg/day; (4) D824 has desirable 

PK properties, oral bioavailability (58.7%), a long half-life (T1/2 = 8.7 hours) and a 

steady-state plasma concentration; (5) The compound demonstrated efficacy in a 

rodent model of leukemia with an IC50 value of less than 10 mg/kg/day; (5) Finally, 

D824 has a reasonable safety profile (LD50 > 140 mg/kg) and it  does not inhibit the 

HerG ion channel with an IC50 > 50 μM.   

Intellectual Property 

GIBH has filed intellectual property rights for composition of matter, production and 

medical use of D824 and related chemistry for the treatment of various cancers. Patents 

include 201010216603.7 and PCT/CN2011/00935. 

Product 

D824 belongs to a new class of anti-leukemia drugs that are active against both Bcr-Abl 

kinase and the T315I mutant form of the enzyme. 

Indication 

Primary: Chronic Myeloid Leukemia 

Secondary: Solid Tumors 

Design 

D824 is formulated as a tablet suitable for once a day (or holiday) oral dosing. 

Development Status 

Clinical Candidate Stage: Preclinical proof-of-concept in industry-standard models of 

CML and solid tumors established. Safety evaluation in rodents completed.  IND filing is 

to be initiated in 2013 for the treatment of CML. 
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Commercialization Strategy 

Partner in China is Shunjian Pharmaceuticals, Inc. Commercial partners are being sought 

for development and marketing in the EU and North America. 

2. Inhibitors of neural inflammation as new agents for Alzheimer’s treatment 

Product Description 

GIBH-130 is a new drug for the treatment of Alzheimer’s disease (AD).  Drug 130 blocks 

neuro-inflammation by targeting active microglia cells in the brain, thereby reducing 

their ability to secrete inflammatory cytokines and destructive proteases, resulting in 

the preservation of the extra cellular matrix (ECM).  Preservation of the ECM is key 

strategy for stopping the progression of neuronal death in AD. 

Indication and Market 

Alzheimer’s disease is an irreversible, progressive brain disease that slowly destroys 

memory and cognitive skills of patients with even the ability to carry out the simple 

tasks being lost. Approximately 100 million people worldwide are living with Alzheimer’s 

disease and the number is still increasing as the global population ages.  In 2012, the 

direct costs of caring for those with AD and other dementias in the West totaled an 

estimated $200 billion.  Unfortunately, there are only a few approved AD drugs, such 

donepezil and memantine, which provide minimal symptomatic relief, but do not stop 

or slow disease progression. Thus, new therapies exhibiting improved efficacy and more 

importantly, drugs that demonstrate disease modification will hold a strong position in 

the global AD market and estimated to be $10 to 20 billion. 

Product Rationale 

Insufficient understanding of the pathogenesis of AD has made the development of 

disease-modifying drugs challenging. With the recent failure of several, late-stage 

clinical drugs aimed at reducing beta-amyloidal deposition, there is now an urgent need 

to pursue new drugs that target other mechanisms of AD disease. Inspired by the 

importance of microglia driven inflammation in the progression of AD, our drug 

discovery approach has been oriented at identifying novel inhibitors/antagonists of 

microglia activation. Increasing evidence has demonstrated that neuro-inflammation 

and the concomitant degradation of the ECM is key driver in both early and late stages 

of AD. Internal data in standard AD models show that blocking inflammation in the brain 

and protecting the ECM, dramatically attenuates neuronal synaptic dysfunction and 

behavioral alterations. 

Preclinical Development 

Preclinical studies demonstrate that GIBH-130 is able to effectively block spatial learning 

and working memory impairments in both the β-amyloid induced and APP/PS1 double 

transgenic mouse models of AD in a dose dependent manner with EC50 values of less 

than 2.5mg/kg. The overall in vivo efficacy of drug 130 is better than first line marketed 
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anti-AD drugs donepezil and memantine.  Compound 130 is orally bioavailable (F = 

74.9%, T1/2 = 4.3 h) and is readily CNS permeable. 

Intellectual Property 

To protect the potential commercial value of our novel, neuro-inflammatory inhibitors, 

GIBH has filed patent applications for the intellectual property rights for the medical use 

of these compounds including GIBH-130 for the treatment of Alzheimer’s disease and 

other neuro-inflammatory related diseases such as stroke in China. Patent applications 

have also been filed in United States and European Union.  Patents include 

200910030051.8. 

Product 

GIBH-130 is a novel inhibitor of neuro-inflammation, BBB penetrable and metabolically 

stable. 

Indication 

Primary: Alzheimer’s disease 

Secondary:  Stroke and dementia 

Design 

Compound 130 has been formulated as a tablet suitable for oral dosing.  

Development Status 

Clinical Candidate: Preclinical proof-of-concept in industry-standard models of AD 

established. Both acute and chronic safety evaluation in rodents completed.  IND filing is 

to be initiated in 2013 for AD.  

Commercialization Strategy 

Partner in China is South China Center for Innovative Pharmaceuticals (SCCIP). Other 

commercial partners are being sought for development and marketing in the EU and 

North America. 

Lead Compounds 

3. Renal Sparing COX-2 Inhibitors for the Treatment of Inflammation and Acute Pain 

Product Description 

GIBH-1014 is a new class of COX-2 selective inhibitor (CSI) that could fulfill an unmet 

medical need in inflammation and pain.  Compound 1014, contains a chromene 

pharmacophore and possesses distinct physicochemical properties (i.e. non-sulfonamide, 

low molecular weight acid, appreciable aqueous solubility, and facile synthesis). Drug 

1014 has unique intrinsic ADME properties, especially a relatively low volume of 

distribution resulting in higher concentrations of drug at sites of inflammation. 

Indication and Market 

There are about 53 million surgeries performed in the United States each year that 

require drugs for post-operative pain, and over half of these patients still experience 
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inadequate pain relief. The treatment of moderate to severe acute pain is dominated by 

opioids. While they offer excellent pain relief, they come with undesirable side effects 

and abuse potential. The future market is highly receptive to better tolerated analgesics 

with opioid-sparing effects. The post-operative pain market is growing steadily and is 

expected to exceed $6.5 billion in the U.S, E.U. and Japan by 2018. 

Product Rationale 

Acute Pain: Celecoxib is the only CSI available in the United States and, thus, there is an 

unmet need for a novel and safer CSI that would confer improved efficacy in acute pain.  

GIBH-1014 provides the opportunity to fulfill this unmet need.  In pre-clinical rodent 

models, compound 1014 conferred anti-inflammatory efficacy comparable to celecoxib, 

but conferred superior efficacy in reducing acute pain (hyperalgesia).  Another unique 

property of 1014 compared with NSAIDs and coxibs is its mitigated effect at therapeutic 

doses on lowering renal blood flow in volume-depleted animals.  A superior renal profile 

would differentiate 1014 from other CSIs and provide a huge market potential in chronic 

use indications, notably in patients with compromised renal function. 

Cancer: Many studies have shown the efficacy of CSIs in animal models of cancer 

prevention.  Mechanistically, COX-2 has been shown to be very important in all stages of 

oncogenesis.  A case in point is that the FDA approved celebrex for use in patients with 

familial adenomatous polyposis (FAP).  Also, many studies have shown the efficacy of 

CSIs in animal models of cancer treatment.  COX-2 is highly expressed in tumor and 

stromal cells and PGE2, a major product of COX-2-mediated arachidonic acid 

metabolism, is a contributing component of angiogenesis.  GIBH-1014 is currently being 

evaluated in animal models of cancer prevention and treatment.   

Preclinical Development 

Compound 1014, was shown to be potent, efficacious, and selective both in vitro and in 

vivo. Drug 1014 is active against recombinant COX-2 (IC50 14 nM), but inactive against 

the COX-1 enzyme (IC50 >100 uM).  The drug was shown to be efficacious in the rat 

carrageenan air pouch model (ED50 = 0.34 mg/kg), the rat carrageenan footpad edema 

model (ED50 = 3.0 mg/kg), rat hyperalgesia model (ED50 = 2.2 mg/kg) and the adjuvant 

arthritis model (ED50 = 0.4 mg/kg).  The compound has a high degree of aqueous 

solubility, which affords the potential for parenteral formulation.   

Intellectual Property 

GIBH has filed intellectual property rights for composition of matter, production and 

medical use of compound 1014 for the treatment of acute and chronic pain as well as 

various cancers including lung, colon and pancreatic tumors.  Patents include 

201210202059.X, 201210468591.6, 201210525326.7 and 201210528349.3. 

Product 
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GIBH-1014 is a low molecular weight (340 daltons), water soluble, S-isomer, benzopyran 

chromene carboxylate. 

Indication 

Primary: Acute Pain 

Secondary: Lung Cancer and Chronic Pain (if renal sparing in humans) 

Design 

Compound 1014, is being formulated as a tablet suitable for oral dosing.  

Development Status 

Lead optimization: Preclinical proof-of-concept in industry-standard models of acute 

pain and inflammation established.  Candidate selection of the drug is scheduled for late 

2013 and IND filing is to be initiated in 2014 for acute post-operative pain.  

Commercialization Strategy 

Commercial partners are being sought for development and marketing in the EU and 

North America. 

4. Plasmepsin Inhibitors as Novel Anti-malarial Agents 

Product Description 

GIBH-117 belongs to a new class of antimalarial drugs developed to combat the rising 

levels of drug-resistant strains of P. falciparum.  Compound 117 is an aspartic protease 

inhibitor with selectivity for plasmepsins, which play key roles in the survival of the 

parasite in its human host. Drug 117 spares human aspartic proteases (BACE, CatD and 

CatE), has moderate stability in human liver microsomes and is orally bioavailable in rats 

with a half-life of 2.9 h. GIBH-117 represents a promising lead as a new antimalarial drug 

with a low molecular weight, modest lipophilicity, antimalarial potency, protease 

selectivity, and oral bioavailability in rats 

Indication and Market 

In 2009, 225 million cases of malaria resulted in 781,000 deaths according to the World 

Health Organization.  Recent estimates place the malaria death toll at 1 to 1.5 million 

annually.  Significant strides towards eradication were made during the early to mid-

1900s via the introduction of fast-acting antimalarial agents such as chloroquine, 

sulphadoxine–pyrimethamine and other antimalarial drugs.  However, the rise of 

resistance to chloroquine and other antimalarial drugs led to a resurgence of the disease 

in the developing world during the latter half of the 20th century. Therefore, it is crucial 

that additional antimalarial drugs be developed with novel mechanisms of action as the 

next line of defense to combat developing resistance to known drugs. 

Product Rationale 

The Plasmodium parasite has a complex lifecycle including sexual replication in the 

mosquito stage and asexual replication in the human liver and blood stages.  These 

lifecycle stages involve numerous potential opportunities for intervention.  Plasmodium 



One-Three-Five Evaluation  DDP Report 2013 

Page 13 of 32 
 

has multiple aspartic proteases (termed “plasmepsins”) that play key roles in the 

survival of the parasite in its human host.  Recently discovered plasmepsin V (PM-V) is 

expressed in the endoplasmic reticulum and is an essential protein for the survival of 

the parasite as it is responsible for the processing of hundreds of proteins, many of 

which are essential themselves, destined for export into the host’s red blood cells.  Thus, 

there is an opportunity for exploiting the potential of aspartic protease inhibition of 

plasmepsins as novel and potent antimalarial drugs. 

Preclinical Development 

Lead compound 117 demonstrates antimalarial activity in the SYBR Green assay of P. 

falciparum 3D7 strain-infected red blood cells and has equivalent potency against the 

multi-drug resistant Dd2 strain of P. falciparum.  Compound 117 demonstrated dose 

dependent efficacy in P. chabaudi ASS (Chloroquine sensitive line) and P. chabaudi ASCQ 

(Chloroquine resistant line) murine suppressive models of malaria. Once a day oral 

dosing of compound 117 suppressed parasitemia at a similar level as CQ.  No significant 

side effects were observed following dosing of compound 117 in rodents other than a 

modest increase in animal activity.  

Intellectual Property 

GIBH has filed intellectual property rights for composition of matter, production and 

medical use of compound 117 for the treatment of malaria and other diseases mediated 

by parasites that employ aspartic proteases in their life cycle. 

Product 

GIBH-117 is a non-peptidic small molecule that falls well within the drug-like chemical 

space (MW < 400 and a cLogP of < 4). 

Indication 

Primary: Malaria 

Secondary: Aspartic acid requiring parasites  

Design 

Compound 117 is formulated as a tablet suitable for oral dosing.  

Development Status 

Lead optimization: Preclinical proof-of-concept in industry-standard models of malaria 

established.  Candidate selection of the drug is scheduled for 2014 and IND filing is to be 

initiated in 2015.  

Commercialization Strategy 

Commercial partners are being sought for development and marketing in Asia and Africa. 

5. siRNA for the treatment of Osteoarthritis 

Product Description 

R001/2 is a novel drug candidate for the treatment of early and late stage osteoarthritis. 

R001/2 is an intra-articular (IA), disease modifying osteoarthritis drug (DMOAD) that 
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blocks cartilage degradation and inflammation through the inhibition of two key genes 

using a proprietary formulation of small interfering RNA. The drug was designed to have 

a long retention time in the joints of animals and people, thus limiting treatment to 4-6 

injections per year.  

Indication and Market 

By 2030 an estimated 25 million adults (9.3%) in the USA will report arthritis-

attributable activity limitations. These estimates may be conservative as they do not 

account for the current trends in obesity, which may contribute to future cases of 

osteoarthritis (source: Center for Disease Control).    Pharmaceutical sales are expected 

to increase from $7.0B in 2012 to $14.0B in 2022. The greatest unmet need in OA is for 

disease-modifying agents, particularly if associated with pain-modulating effect. 

Preliminary analysis of the market opportunity for a DMOAD with clinically relevant 

impact on disease progression, an acceptable safety profile, and a market entry in the 

2014 timeframe points toward an incremental global revenue forecast of $1 to 2 billion 

at peak penetration. 

Product Rationale 

Joint pathology in osteoarthritis is characterized by degradation of articular cartilage, 

along with bone remodeling (subchondral bone sclerosis and osteophyte formation), 

resulting in impaired joint function.  Current therapies alleviate the mild to moderate 

pain and inflammation associated with OA, but do not protect the cartilage from further 

damage and have not demonstrated an effect on disease progression. Therefore, 

therapeutics that prevent or slow the alteration of joint structure and function will 

address a major unmet medical need.  The primary cause of OA is inflammation and 

cartilage loss mediated by proteolytic degradation of aggrecan and type II collagen, key 

components of the cartilage extracellular matrix.  R001/2 effectively blocks both the 

inflammation and cartilage loss associated with OA. 

Preclinical Development 

Intra-articular injection of R001/2 demonstrated both prophylactic and therapeutic 

efficacy (>80% suppression of inflammation and cartilage erosion) in the rat collagen 

induced model of OA at 2, 4 and 6 weeks.  R001/2 blocks all components of the disease 

including fibrillation, fibrosis and cartilage erosion making it an attractive DMOAD. 

Administration of the drug does not cause local irritation or toxicity in rats after IA 

administration at efficacious doses. A proprietary formulation using polyarginine 

peptides has been optimized to keep the product in the knee cavity for more than 1 

month allowing for infrequent IA dosing in OA patients.  

Intellectual Property 
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GIBH has filed intellectual property rights for composition of matter, production and 

medical use of R001/2 for the treatment of arthritic diseases and other joint maladies 

associated with inflammation and matrix destruction. 

Product 

R001/2 is a combination of two synthetic oligonucleotides in a formulation suitable for 

delivery into the knee and hip joints of patients. 

Indication 

Primary: Osteoarthritis 

Secondary: Rheumatoid arthritis  

Design 

Syringe, containing R001/2 in solution for optimal, intra-articular injection, directly into 

the joints of patients.  

Development Status 

Lead optimization: Preclinical proof-of-concept in an industry-standard model of 

arthritis established.  Candidate selection of the drug is scheduled for early 2014 and 

IND filing is to be initiated in 2014.  

Commercialization Strategy 

Commercial partners are being sought for development and marketing in China, the EU 

and North America. 

Hit Identification 

6. ADAMTS13 Protein for the Treatment of Thrombotic Thrombocytopenic Purpura  

Product Description 

Recombinant human ADAMTS13 (rhTS13), a metalloproteinase which cleaves van-

Willbrand factor (VWF) factor in blood has been engineered and cloned.  rhTS13 was 

designed for solution dosing via intravenous injection for treatment of thrombotic 

thrombocytopenic purpura (TTP) and related diseases.      

Indication and Market 

Thrombotic thrombocytopenic purpura is a microvascular thrombosis - hemorrhage 

syndrome caused by the formation of platelet thrombi in the microcirculation with 

platelet reduction. Although the rate for TTP is low in the general population, patients 

with this disease have a high mortality rate. Patients with TTP are currently treated with 

plasma exchange therapy. It was reported that the survival at 6 months was 78% with 

plasma exchange and 63% with plasma infusion.  As of now, there are no specific drugs 

approved for the treatment of TTP and it is currently classified as a rare and neglected 

disease. Tentative market value for the treatment of this disease is estimated (based on 

special pricing afforded to drugs that treat rare and neglected diseases) between $75 to 

300M per year. 
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Product Rationale 

Proteases are naturally occurring protein-cleaving enzymes that regulate a wide variety 

of biological functions. At GIBH, we are using the potential of these enzymes as bio-

therapeutics by directing them to cleave specific proteins in the blood to promote good 

health.  Unlike standard drugs, a single proteinase molecule can inactivate or activate 

thousands of target molecules, resulting in higher efficacy and lower dosing regimens 

compared with small molecules or antibodies.  It has been discovered that TTP is caused 

by loss of ADAMTS-13 activity in the blood, either due to an ADAMTS13 gene mutation 

or an autoimmune response against the protein. Currently, our team at GIBH is 

developing a recombinant version of ADAMTS-13 for the treatment TTP.   

Preclinical Development 

Cloning, expression and purification:  Stealth versions of rhTS13 were engineered and 

cloned into pcDNA expression vectors and subsequently expressed in HEK293 cells. The 

stealth versions of rhTS13 were designed to be invisible to auto-antibodies found in the 

blood of patients with TTP.  The protein was purified using His-tag isolation 

methodology and detected with an ADAMTS13 antibody.  

Protease Activity:  rhTS13 is catalytically active against a fluorescently-labeled peptide 

(FRETS-vWF73). More importantly, rhTS13 cleaves the scissile bond at Tyr1605/Met1606 

of the native human VWF subunit, generating the predicted 140 kDa and 176 kDa 

fragments.  Also cleaves VWR in the blood of patients with TTP. 

In vivo efficacy:  ADAMTS13 KO mice provided by the National Institute of Biomedical 

Innovation in Japan were generated on a 129/Sv genetic background using a targeting 

vector that eliminates exons 3-6 of the Adamts13 gene. We are using these transgenic 

mice to develop a disease model of TTP for studying the efficacy of our rhTS13 proteins. 

Intellectual Property 

GIBH is in the process of filing intellectual property rights for composition of matter, 

production and medical use of our rhTS13 proteins for the treatment of TTP and other 

thrombotic diseases in China. 

Product 

Proteolytically active, soluble rhTS13 protein that is invisible to auto-antibodies and 

catalytically active against VWR. 

Indication 

Primary: TTP 

Secondary: Thrombotic related diseases  

Design 

rhTS13 is prepared in solution for IV delivery into the blood of patients.  

Development Status 



One-Three-Five Evaluation  DDP Report 2013 

Page 17 of 32 
 

Lead optimization: Preclinical proof-of-concept in several in vitro models of TTP. In vivo 

efficacy studies are ongoing in two rodent models of TTP. Candidate selection of the 

drug is scheduled for late 2014 and IND filing is to be initiated in 2016.  

Commercialization Strategy 

Commercial partners are being sought for development and marketing in China. 

7. DDR1 Selective Inhibitors for the Treatment of Lung Cancer 

Product Description 

Compound 7rh is from a new class of DDR1 selective inhibitors that could fulfill an 

unmet medical need in non-small cell lung cancer (NSCLC).   

Indication and Market 

Dysregulation of DDR1 and DDR2 has been linked to a number of human diseases, 

including fibrotic disorders, atherosclerosis, and various cancers. For instance, 

overexpression of DDR1 is associated with the poor prognosis in non-small cell lung 

cancer and is implicated in cell survival and invasiveness in hepatocellular carcinoma, 

pituitary adenoma and prostate cancer. High expression levels and/or mutation of DDRs 

are frequently detected in cancer cell lines and primary tumor tissues from lung, breast, 

brain, ovary, head and neck, liver, pancreas and prostate. 

Preclinical Development 

Compound 7rh inhibits the enzymatic activity of DDR1 with an IC50 value of 6.8 nM, but 

is significantly less potent in suppressing other kinase activities including DDR2, Bcr-Abl, 

and c-Kit.  7rh binds with DDR1 with a Kd value of 0.6 nM, while displaying low affinity 

for 455 other kinases tested.  Ex vivo, 7rh blocks the proliferation of cancer cells that 

express high levels of DDR1 and strongly suppress cancer cell invasion, adhesion, and 

tumorigenicity.  Preclinical pharmacokinetic studies show that 7rh possesses a good PK 

profile with oral bioavailability of 67.4%.  The compound has a high degree of aqueous 

solubility, which affords the potential for parenteral formulation.   

Intellectual Property 

GIBH has filed intellectual property rights for composition of matter, production and 

medical use of compound 7rh for the treatment of NSCLC as well as various other 

cancers.  Application patent number is 201310042505.X.  

Product 

7rh is a low molecular weight, water soluble, containing 3‑(2-(Pyrazolo[1,5‑a]pyrimidin-

6-yl)-ethynyl)benzamide  pharmacophore.  

Indication 

Primary: NSCLC 

Secondary: Breast and brain Cancer.  

Design 

Compound 7rh, is being formulated as a tablet suitable for oral dosing.  
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Development Status 

Candidate selection of the drug is scheduled for late 2014 and IND filing is to be initiated 

in 2015 for NSCLC. 

Other projects at the Hit Identification Stage Gate that are poised to transition to Lead 

Development this year include EGFR tyrosine kinase inhibitors and CCKBR agonists for the 

treatment of lung cancer and memory loss, respectively.  In addition, several projects are being 

explored as possible new programs in the DDP (Table 2).  

Table II: Newly endorsed or projects under consideration  

Target Function Drug Class 
Therapeutic 
Indication 

Project 
Leaders 

Cholecystokinin B Receptor (CCKBR) Influences neuro- 
transmission in the brain, 
regulating memory 

Oral, small molecule 
agonist 

Dementia 
Downs Syndrome 
Alzheimer's  

Jufang He   
Yanmei Zhang 

Epidermal growth factor receptor 
(EGFR) with drug resistant 
mutations 

Overexpression has been 
associated with a number of 
cancers 

Oral, small molecule, 
tyrosine kinase 
inhibitor 
to mutant forms of 
enzyme 

Lung Cancer 
Liver cancer 
Colon Cancer 
Breast Cancer 

Reversible 
inhibitor 
Ding Ke 
Irreversible 
Inhibitor 
Zhang Jiancun 
Yanmei Zhang  

Brother of Regulator of Imprinted 
Sites (BORIS) 

Testis specific, 11-zinc finger 
factor involved in gene 
regulation 

Oral, small molecule  
blockers 

Various cancers 
that express BORIS 

Alex 
Strunnikov 

B-cell lymphoma/leukemia 11B 
(BCL11B) 

C2H2-type zinc finger protein 
that maybe linked to 
leukemia's 

Oral small  molecule  
modulators 

Leukemia's Ling Ping 

SOX18 
Transcription factor involved 
in the determination of cell 
fate 

Oral, small molecule  
blockers 

Cancer Ralf Jauch 

 

 

Project Evaluation and Ranking 

Projects are evaluated and ranked based on how quickly they advance from one stage 

gate to the next as well as three key principles of drug discovery including demonstration of (1) 

drug exposure at the target site of action; (2) drug binding to the pharmacological target and; (3) 

expression of pharmacology. Projects that meet all three criteria are supported with significant 

resources and are deemed Tier I.  Programs that meet 2/3 of the criteria are designated tier II 

and 1/3, tier III and are supported with fewer resources.  Projects failing to meet any of the 

principles are parked or dropped from the DDP portfolio (Figure 4).  

 

 



One-Three-Five Evaluation  DDP Report 2013 

Page 19 of 32 
 

 
 

Figure 4: Risk Management with respect to ensuring project success 

Projects in the DDP have advanced at timelines consistent with industry averages 

published by various pharmaceutical companies over the years as shown in Table 3. 

 

Table III: Average time needed for projects to advance to the next stage gate  

 

Stage Gate   Symbol  Time in Stage Gate 

Early exploration      EE   6                  Months 

Hit Identification      HI  6 to 9 

Lead Optimization  LO  12 to 24  

Candidate Selection    CS  12 to 24  

Clinical Testing     CT  NA 

Out-License     OL  12  
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Pharmacology Confidence

None or Partial Principles
Binding to target but no data to show 
relevant downstream 
pharmacology effect; exposure only in 
plasma, not at target site (eg CNS); 
PKPD not well established 
Serious concerns that mechanism can 
be tested & clinical studies unlikely to 
be definitive 

Principles 1 and 2
Target exposure and target binding 
concur but no data to show relevant 
downstream pharmacology effect or data 
is not at site of action. 
Risk in relying only on exposure and 
binding; study design & decision-making 
from clinical endpoint needs to be crisp

Principles 1,2,3
Target exposure shown and concurs 
with target binding which results in 
expression of relevant downstream 
pharmacology affect at site of action. 
PKPD well established. Maximum 
confidence in translation of drug 
exposure and pharmacology & of 
testing the mechanism

Principles 2 and 3
Binding to target shown but exposure 
only in plasma, not at target site (eg local 
administration to target); data showing 
relevant downstream pharmacology 
effect. 
Reasonable risk being carried forward if 
confident that drug reaches target in 
humans & clinical endpoint relevant to 
site of action

Hi, Hi

Lo, Lo
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Milestone 4: Establishment of key international partnership for the co-development of drugs 

In order to enhance the drug discovery efforts at GIBH, the DDP has established several 

international partnerships with premier scientists and institutions in the United States and 

Target Function Drug Class Therapeutic 
Indication

Lead
compound

Progress

Mutant
Bcr-Abl kinase

Kinase 
responsible 
for resistant 
forms of 
leukemia

Oral, small
molecule, 
tyrosine 
kinase 
inhibitor

Chronic 
Myeloid 
Leukemia 
(CML)

GIBH-824
3rd generation 
kinase inhibitor

2009: HI
2010: LO
2011: LO
2012: CS
2013: OL

Microglia
macrophages
of the brain

Hyper active 
microglia
mediate CNS
matrix 
breakdown

Oral, small
molecule, 
modulator of 
microglia 
activation

Alzheimer’s 
disease and 
Stroke

GIBH-130 2009: HI
2010: LO
2011: LO
2012: CS
2013: OL

COX-2
enzyme

Converts
arachodonic
acid into 
PGE2

Oral, small
molecule, 
enzyme 
inhibitor

Acute pain 
and 
Inflammation

GIBH-1014
3rd generation 
COX-2 
inhibitors

2010: HI
2011: LO
2012: LO
2013: CS

Plasmepsins
Aspartyl
proteases 

Plasmodium 
replication

Oral, small
molecule, 
protease 
inhibitor

Malaria GIBH-117
1st generation 
inhibitors

2010: HI
2011: HI
2012: LO
2013: LO

Target Function Drug Class Therapeutic 
Indication

Lead
compound

Progress

ADAMTS-5 + 
ADAM-17

Proteases that 
breaks down 
cartilage 
matrix

siRNAs as 
gene 
modulators; 
intra-articular 
injection 

Osteoarthritis R001/2 2009: EE
2010: HI
2011: HI
2012: LO
2013: LO

ADAMTS-13 Prevents 
aggregation of 
VWF in the 
blood

Protein 
therapy; IV; 
recombinant, 
human 
truncated 
protein

Thrombo
cytopenia
purpura (TTP)

rhtTS13 2010: EE
2011: HI
2012: LO
2013: LO

EGFR mutant 
kinase

Growth and 
metastasis of 
solid tumors

Oral, small
molecule, 
tyrosine 
kinase 
inhibitor

Lung Cancer
Liver cancer
Colon Cancer
Breast Cancer

1. Reversible 
inhibitor
2. Irreversible 
Inhibitor

2012: HI
2013: LO

Cholecystokini
n B Receptor 
(CCKBR)

Neuro-
transmission, 
regulates 
memory

Oral, small 
molecule 
agonist

Dementia
Downs
Syndrome
Alzheimer's 

D217 2012: EE
2013: HI
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China with the mission of co-developing drugs.  Our international partners offer experience and 

innovation in drug discovery.  In addition, these collaborations allow GIBH to share the risk and 

expenses associated with drug development.  Currently, GIBH external partnership’s (Figure 5) 

include: 

•  The Center for World Health & Medicine at Saint Louis University (www.cwhm.org).  

    Development of inhibitors of plasmepsin V as novel anti-malarial agents. 

•  Dr. John J. Talley.  Development of 3rd generation Cox-2 selective inhibitors.  

•  Professor Jufang He at Hong Kong Polytechnic University (http://www.polyu.edu.hk).   

    Advancement of CCKBR agonists for the improvement of memory. 

•  Dr. Jinsong Zhu, CEO of Plexera Inc. (www.plexera.com). Development of compound   

    micro-array chips for repositioning of clinical candidate compounds. 

•  Professor Anne-Marie Malfait, PhD, MD at Rush Medical Center (www.rush.edu).    

    Understanding the biochemistry of OA pain using transgenic mice. 

•  Shanghai Institute of Material Medica (http://www.simm.ac.cn/). Development of  

    EGFR inhibitors for the treatment of cancers 

 

 

    Figure 5: International Collaborations: Partnerships with leading institutions in USA and China. 
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Milestone 5:  Recruitment of international experts  

The DDP has strived to recruit an international team of scientists with overseas training 

and drug discovery and/or translation experience.  Since its inception the DDP has recruited a 

top notch staff of discovery scientists with diverse backgrounds. This diversity allows the 

research teams to approach each project in a very unique way. The Structure of the DDP is 

shown in figure 6. 

Micky Tortorella is a former Senior Principal Investigator at Pfizer (2001-2009) with 15 years’ 

experience in the pharmaceutical industry. Prior to working at Pfizer he had a successful tenure 

as a Research Scientist at DuPont Pharmaceuticals (1993-2000). He is regarded as a key opinion 

leader in the United States as well as internationally in osteoarthritis and metalloproteinase 

biology. 

Dr. Tu obtained his Ph.D. from Northwest A&F University and Kunming Institute of Zoology, 

Chinese Academy of Sciences in 1996. He did his post-doctoral research at Fudan University 

(1996-1998). Before joining GIBH in 2010, he was a senior scientist and director in Reaction 

Biology Corp. USA, where he focused on high throughput drug screening.   

Dr. Ralf Jauch studied Biology in Jena (Germany) and Manchester (UK) before doing his PhD in a 

molecular biology program from 2001-2005 at the Max-Planck-Institut für biophyskalische 

Chemie in Göttingen, Germany. In 2006 he joined the Genome Institute of Singapore From 2008-

2013 he continued at the GIS as a research scientist. In 2013 he joined GIBH. 

Dr. Strunnikov received his Ph.D. from the Institute of Cytology, St. Petersburg, Russia, where he 

cloned and characterized the SMC1 gene. Then,the United States, where he got a postdoctoral 

position at the Carnegie Institution of Science, Department of Embryology. In 1996 Dr. Strunnikov 

was recruited by NIH, where he stayed, at NICHD and then NIAID, up until 2011. 

Dr. Yu previously was a Research Fellow working at National Cancer Institute-Frederick, 

Maryland where he invented “Recombineering”, an advanced gene engineering technology. 

From 2001 to 2009, he took a position in Lexicon Pharmaceuticals Inc. in Texas. He was then 

invited as Scientific Specialist to Sanger Institute at Cambridge, UK from 2009 to 2010. 

Dr. Zhang got her Ph.D. from Technical University of Munich, Germany in 2004. Her work focused 

on organic catalysis and methodology. Before joining GIBH, Dr. Zhang worked at the drug 

discovery center of UCSD Cancer Center with Prof. Dennis Carson on the design and synthesis of 

AdSS inhibitors and the formulation of active small molecules in liposome form. 

Dr Zhang received a PhD in Immunity from the Sheffield Medical School followed by a 

postdoctoral fellowship in the Department of Cardiovascular Research at Royal Hallamshire 

Hospital. He then joined industry as a Senior Research Scientist at Molecular Devices, before 

joining GIBH in 2013.  As a Principle Investigator he is developing new applications across a 

number of instrument platforms using iPSCs. 
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Figure 6: DDP structure  

 

Milestone 6: Provision of technical services to local universities and companies in Southern 

China 

As a means for stimulating scientific excellence in China, GIBH offers its drug 

development expertise and platform technologies to universities and small companies in 

Guangdong province.  Currently, GIBH offers services in the areas of compound screening, drug 

metabolism, pharmacokinetics, formulation and analytical chemistry. 

I. High-Throughput Screening Center 

The high-throughput screening center is capable of screening thousands of compounds 

per week in various enzyme and cell based assays at a low price using new automated robotic 

equipment.  At the moment, the group offers 100 different target based assays in the areas of 

cancer, inflammation and infection. The center is making its proprietary compound library and 

assays to local Universities and companies in Southern China. To date the Center has provided 

support to the following institutions: 

 South China Sea Institute of Oceanology, CAS. Guangzhou.  Anti-cancer cell based assays 

 Kunming Institute of Botany, CAS. Kunming.  Anti-cancer and anti-flu screening 

 China Pharmaceutical University. Nanjing.  Anti-cancer assay 

 East China University of Science and Technology Shanghai.  Anti-cancer 

 Sun Yat-Sen University. Guangzhou.  Anti-flu screening 

 WuXi AppTec. Shanghai.  Anti-cancer assays 
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 Jinan University. Guangzhou.  Anti-Cancer and anti-flu screening 

 The Hong Kong Polytechnic University. Honghong.  GPCR assays 

 Minzu University of China. Beijing.  Anti-TB assay 

II. Center for Formulations and Analytical Chemistry 

  GIBH has launched a service center for drug formulation and chemical analysis. The 

center includes two subdivisions: a drug formulation core laboratory and chemical analysis 

laboratory.  All equipment is operated and maintained by a well-qualified staff.  The laboratory 

certification of ISO-17025 is expected in 2013. 

The drug formulation core provides high quality services (Table 4) and contains state of 

the art equipment including a high-performance coating machine, centrifugal granulation 

coating machine, freeze dryer, zetasizer, heavy pressure tablet machine and high pressure 

homogenizer. The Chemical analysis core laboratory mainly performs analysis related to drug 

and organic compounds and is equipped with HPLC, LC-MS, GC-MS, LC-MS/MS, element 

analyzer, Prep HPLC, NMR (400MHz), NMR (500MHz), IR spectrometer, UV spectrometer, and 

X-ray diffraction.  

          Table IV: External services provided by the analytical center 

Instrument name Total Usage 
(times) 

Chromatographic 
room 

HPLC（Analysis） 572  

HPLC（Chiral Analysis） 754 

HPLC（Preparation） 345  

LC-MS 396  

Spectrometer 
room 

Ultraviolet-Visible 
Spectrophotometer 

0  

Infrared spectrometer          93  

Automatic control 
temperature type 
polarimeter  

143  

Chemical analysis 
room 

Acidimeter            0  

X-6 series digital melting 
point tester 

51  

Electronic Balance          76  

Total   2430  
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III. The Center of Drug Metabolism and Pharmacokinetics 

The drug metabolism and pharmacokinetics center can provide data regarding drug 

metabolism, pharmacokinetics and acute safety of lead compounds.  These data are critical for 

the prioritization and development of new pharmaceutical drugs in China.  Currently, services 

provided by this center include standard pharmacokinetics, blood brain barrier penetration, 

acute toxicity in rodents, metabolic stability of compounds, plasma protein binding of drugs, 

drug-drug interactions, Caco2 and Zebra fish toxicity.  To date the team has provide support to 

several companies in Guangzhou (Table 5). 

           Table V: External services provided by GIBH’s PK/PD lab 

Company Name Service Provided 

Guizhou institute of 
biology 

Analysis of biological 
samples using 
LC/MS/MS 

Guangdong Lingnan 
Pharmaceutical Co., Ltd 

Analysis of biological 
samples using 
LC/MS/MS 

Guangzhou Hua Po 
Biotechnology Co.,Ltd  

Analysis of biological 
sample using LC/MS/MS 

High-tech Da An Health 
Industrial Investment 
Co.,Ltd 

LC/MS/MS to screen for 
early genetic metabolic 
markers for neonate 
 

 

Milestone 7: Licensing of intellectual property 

 The DDP has been diligent in filing patents on all lead chemical compounds developed at 

GIBH as well licensing our late stage, candidate compounds to qualified and dedicated partners 

for clinical development in China. 

I.  Patents filed by members of the DDP 

No.  Patent Title Patent # 

1 The compounds as the estrogen related 
receptors modulators and the uses  
thereof 
 

PCT/CN2009/000234 
WO20091111943 
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2 New application of 5-modified 2'-
deoxycytidine derivatives in pharmacy 

201010600967.5 

3 Polymer and preparation method for 
siRNA delivery 

201110007772.4 

4 The pyrimido[4,5-d]pyrimidin compounds 
and the uses thereof 

PCT/CN2011/000934 
WO/2012/0000304 

5 A new Application of piperazine-amide 
compounds in pharmacy 

2011103351754 

6 Sialic acid analog and the application in 
the preparation for the anti-flu virus drug 
 

201110007547.0 
 

7 The preparation method of gefitinib 201210265997.4 

8 Substituted benzopyran derivatives for 
the treatment of inflammation 

201210202059.X 

9 The preparation progress and application 
of hydroxylated indinavir in anti-malairal 
drugs  

200910039442.6 

10 Amide compounds 201010279888.9 

11 Piperaziine-amide compounds PCT/CN2010/076652 
12 Heterocyclic acetylene benzene 

compounds and medicinal composition 
and applications(+PCT) 

201010216603.7 
PCT/CN2011/000935 

13 1,2,3-triazole-(4) carboxyl amide 
compound and its application 

201110267163.2 
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14 Heterocyclic benzene carboxamide 
derivatives, pharmaceutical compositions 
and their applications 

201210236713.9 

15 A novel piperazine amide compounds 200910030051.8 

16 A novel pyridazine piperazinyl compounds 200910031106.7 

17 Composition and methods for the 
treatment of Malaria 

61/805,208 

18 Benzamide compounds or on its 
pharmaceutical accepted salts and their 
application 

201310422397.9 

19 The preparation and application of 
coupling compounds containing NSAID 
and EGFR kinase inhibitor 

201310424904.2 

 

II. License transfers 

 Compound, D824, a 3rd generation Bcl-Abl kinase inhibitor was licensed to Guangzhou 

Shunjian Pharmaceutical Company in 2013. The company will bare all costs for IND filing 

and human clinical trials in China.  Shunjian Pharmaceuticals will provide GIBH with > 

¥100M RMB in milestone based payments if the drug is successfully brought to the market. 

 

 Drug, GIBH-130, a modulator of microglia activation was licensed to South China Center for 

Innovative Pharmaceuticals (SCCIP) in 2013 where GIBH maintains 50% ownership of the 

drug.  SCCIP will pay 12M rmb upfront to complete the IND package and file with both 

sFDA and USA FDA. SCCIP is responsible for all clinical development costs of 

GIBH-130.  

 

III. Publications with members of the DDP as authors* 
      *DDP member is either first/last author on the paper or two DDP members or more are co-authors on the paper. 

1. Xiaomei Ren, Qiang He, Lei Duan, Zhang Zhang, Yi Zhou, Donghai Wu, Jingxuan Pan, Duanqing Pei 

and Ke Ding. Identification of a New Small-Molecule Inhibitor of STAT3 Signaling Pathway. ACS Med. 

Chem. Lett. 2010, 1 (9), 454–459. 

2. Xiaoyun Lu, Qian Cai and Ke Ding. Recent Developments in the Third Generation Inhibitors of Bcr-

Abl for Overriding T315I mutation, Current Medicinal Chemistry, 2011: 18(14):2146-57. 
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3. Deping Wang, Zhang Zhang, Xiaoyun Lu, Yubing Feng, Kun Luo, Jirong Gan, Yingxue Liu, Junting Lu, 

Xiang Li, Fengxiang Zhang, Zhengchao Tu, Qian Cai, Xiaomei Ren, Ke Ding. Hybrid Compounds as New 

Bcl/Abl Inhibitors. Bioorg.Med.Chem.Lett,2011,21(7), 1965-1968. 

4. Jing Xu, Hao Wang, Tao Liang, Xiangsheng Cai, Xiurong Rao, Zhenbo Huang, Guoqing Sheng. 

Retinoic acid promotes neural conversion of mouse embryonicstem cells in adherent monoculture. 

Mol Biol Rep DOI 10.1007/s 11033-011-0800-8. 

5. Jing Xu, Hao Wang1, Tao Liang, XiangSheng Cai1, XiuRong Rao, ZhenBo Huang& GuoQing Sheng. In 

vitro induction of mouse meningeal-derived ips cells into neural-like cells. Physical Chemistry chinese 

Science Bulletin. January 2011 Vol.56 No.1: 1–6. 

6. Xiujie Liu, Xiaoli Huang, Dongye Wang, Yanyan Diao, Honglin Li, Xiaoyan Hui, Yi Wang, Aimin Xu, 

Dnonghai Wu, Ke Ding. New Aromatic Substituted Pyrazoles as Selective Inhibitors of Human 

Adipocyte Fatty Acid-Binding Protein. Bioorganic & Medicinal Chemistry Letters, 2011, 21, 2949-2952. 

7. Cheng H, Wan J, Lin MI, Liu Y, Lu X, Liu J, Xu Y, Chen J, Tu Z, Cheng YS, Ding K. Design, Synthesis, 

and in Vitro Biological Evaluation of 1H-1,2,3-Triazole-4-carboxamide Derivatives as New Anti-

influenza A Agents Targeting Virus Nucleoprotein.J Med Chem. 2012 Mar 8; 55(5):2144-53. Epub 

2012 Feb 27. 

8. Zhang S, Chen S, Li W, Guo X, Zhao P, Xu J, Chen Y, Pan Q, Liu X, Zychlinski D, Lu H, Tortorella MD, 

Schambach A, Wang Y, Pei D, Esteban MA. Rescue of ATP7B function in hepatocyte-like cells from 

Wilson's disease induced pluripotent stem cells using gene therapy or the chaperone drug curcumin. 

Hum Mol Genet. 2011 Aug 15; 20(16):3176-87. Epub 2011 May 18. 

9. Shieh HS, Tomasselli AG, Mathis KJ, Schnute ME, Woodard SS, Caspers N, Williams JM, Kiefer JR, 

Munie G, Wittwer A, Malfait AM, Tortorella MD. Structure analysis reveals the flexibility of the 

ADAMTS-5 active site. Protein Sci. 2011 Apr; 20(4):735-44. doi: 10.1002/pro.606. 

10. Shaohua Chang, Zhang Zhang, Xiaoxi Zhuang, Honglin Li, Zhengtao Tu, Xiaomei Ren, Ke Ding. New 

thiazole carboxamides as potent inhibitors of Akt Kinases. Bioorganic & Medicinal Chemistry Letters, 

2012, 22, 1208-1212. 

11. Huimin Cheng, Junting Wan, Meng-I Lin, Yingxue Liu, Xiaoyun, Lu, Jinsong Liu, Yong Xu Jianxin 

Chen, Zhengchao Tu, Yih-Shyun E. Cheng, and Ke Ding , Design, synthesis and in vitro biological 

evaluation of 1H-1, 2, 3-triazole-4-carboxamide derivatives as new anti-influenza A agents targeting 

virus nucleoprotein. J. Med. Chem. 2012, 55 (5), pp 2144–2153. 

12. Shaohua Chang, Lianwen Zhang, Shilin Xu, Jinfeng Luo, Xiaoyun Lu, Zhang Zhang, Tianfeng Xu, 

Yingxue Liu, Zhengchao Tu, Yong Xu, Xiaomei Ren, Meiyu Geng, Jian Ding, Duanqing Pei, Ke Ding. 

Design, Synthesis and Biological Evaluation of Novel Conformationally Constrained Inhibitors 

Targeting Epidermal Growth Factor Receptor T790M mutant. J. Med. Chem. 2012, DOI: 

10.1021/jm201591k. 
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13. Cheng H, Wan J, Lin MI, Liu Y, Lu X, Liu J, Xu Y, Chen J, Tu Z, Cheng YS, Ding K. Design, Synthesis, 

and in Vitro Biological Evaluation of 1H-1,2,3-Triazole-4-carboxamide Derivatives as New Anti-

influenza A Agents Targeting Virus Nucleoprotein.J Med Chem. 2012 Mar 8; 55(5):2144-53. Epub 

2012 Feb 27. 

14. Xiaoyun Lu*, Lijie Peng, Man Lv and Ke ding*. Recent Advance in the Design of Small Molecular 

Modulators of Estrogen-Related Receptors. Current Pharmaceutical Design, 2012, 18, 3421-3431.  

15. Xiaoyun Lu a,b, Xiaobo Liu a, Baojie Wan c, Scott G. Franzblau c, Lili Chen d, Changlin Zhou d, 

Qidong You a,*. Synthesis and evaluation of anti-tubercular and antibacterial activities of new4-(2,6-

dichlorobenzyloxy)phenyl thiazole, oxazole and imidazole derivatives.Part 2. European Journal of 

Medicinal Chemistry 49 (2012) 164-171. 

16. Xiaoyun Lu 1,2,*, Man Lv 1, Kun Huang 2, Ke Ding 1 and Qidong You 2. Pharmacophore and 

Molecular Docking Guided 3D-QSAR Study of Bacterial Enoyl-ACP Reductase (FabI) Inhibitors. Int. J. 

Mol. Sci. 2012, 13, 6620-6638; doi: 10.3390/ijms13066620. 

17. Aksoy I. *, Jauch R. *(* shared first author), Eras V., Bin AC., Chen J., Divakar U., Ng CK., Kolatkar 

PR., Stanton LW. (2013) Sox transcription factors require selective interactions with Oct4 and specific 

transactivation functions to mediate reprogramming. Stem Cells 20 Aug [Epub] 

18. Sun, W., Hu, X., Lim, M.K., Ng, C.K., Choo, S.H., Kolatkar, P.R., Jauch, R. (corresponding author) 

and Prabhakar, S. (2013) Estimating protein-DNA binding energies from in vivo binding profiles. Nucl 

Acids Res, 2013 Apr 16 

19. Jankowski, A., Szczurek, E., Jauch R., Tiuryn, J., Prabhakar, S.(2013) Comprehensive Prediction in 

78 human cell lines reveals rigidity and compactness of transcription factor dimmers. Genome 

Research, 2013 Apr 3 Epub 

20. Xin Zhao, Yanling Jie, Matthew R. Rosenberg, Junting Wan, Shaogao Zeng, Wei Cui,Yiping Xiao, 

Zhiyuan Li, Zhengchao Tu, Marco G. Casarotto,, Wenhui Hu. Design and synthesis of pinanamine 

derivatives as anti-influenza A M2 ion channel inhibitors. Antiviral Res. 2012 Nov;96(2):91-9. doi: 

10.1016/j.antiviral.2012.09.001. Epub 2012 Sep 13. 

21. Hui Xie, Lili Zeng, Shaogao Zeng, Xin Lu, Guicheng Zhang, Xin Zhao, Na Cheng, Zhengchao 

Tu,Zhiyuan Li, Hongjiang Xu, Ling Yang, Xiquan Zhang, Min Huang, Junling Zhao, Wenhui Hu. Novel 

pyrrolopyrimidine analogues as potent dipeptidyl peptidase IV inhibitors based on pharmacokinetic 

property-driven optimization. Eur J Med Chem. 2012 Jun;52:205-12. doi: 

10.1016/j.ejmech.2012.03.015. Epub 2012 Mar 17. 

22. Yupeng Li, Mengjie Shen, Zhang Zhang, Jinfeng Luo, Xiaofen Pan, Xiaoyun Lu, Huoyou Long, 

Donghai Wen, Fengxiang Zhang, Fang Leng, Yingjun Li, Zhengchao Tu, Xiaomei Ren, and Ke Ding. 

Synthesis, and Biological Evaluation of 3-(1H-1,2,3-Triazol-1-yl)benzamide Derivatives as Potent Pan 

Bcr-Abl Inhibitors Including the Threonine315→Isoleucine315 Mutant. J Med Chem. 2012 Nov 

26;55(22):10033-46. doi: 10.1021/jm301188x. Epub 2012 Nov 1. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Design+and+synthesis+of+pinanamine+derivatives+as+anti-influenza+A+M2+ion+channel+inhibitors.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Novel+pyrrolopyrimidine+analogues+as+potent+dipeptidyl+peptidase+IV+inhibitors+based+on+pharmacokinetic+property-driven+optimization.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Synthesis%2C+and+Biological+Evaluation+of+3-(1H-1%2C2%2C3-Triazol-1-yl)benzamide+Derivatives+as+Potent+Pan+Bcr-Abl+Inhibitors+Including+the+Threonine315%E2%86%92Isoleucine315+Mutant.
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23. Tianfeng Xu, Lianwen Zhang, Shilin Xu, Chao-Yie Yang, Jinfeng Luo,Fang Ding, Xiaoyun Lu, Yingxue 

Liu, Zhengchao Tu, Shiliang Li, Duanqing Pei, Qian Cai, Honglin Li, Xiaomei Ren, Shaomeng Wang, and 

Ke Ding. Tricyclic Pyrimidines as Selective Inhibitors of EGFR Threonine790 →Methionine790 (T790M) 

Mutants. Angew Chem Int Ed Engl. 2013 Aug 5;52(32):8387-90. doi: 10.1002/anie.201302313. Epub 

2013 Jun 26. 

24. Shaogao Zeng, Hui Xie, , Li-li Zeng, Xin Lu, Xin Zhao, Gui-cheng Zhang, Zheng-chao Tu,Hong-jiang 

Xu, Ling Yang, Xi-quan Zhang, Wenhui Hu. Discovery of potent dipeptidyl peptidase IV inhibitors 

through pharmacophore hybridization and hit-to-lead optimization. Bioorg Med Chem. 2013 Apr 

1;21(7):1749-55. doi: 10.1016/j.bmc.2013.01.062. Epub 2013 Feb 8. 

25. Hui Xie, Lili Zeng, Shaogao Zeng, Xin Lu, Xin Zhao, Guicheng Zhang,Zhengchao Tu, Hongjiang Xu, 

Ling Yang, Xiquan Zhang, Shanchun Wang,Wenhui Hu. Highly potent dipeptidyl peptidase IV 

inhibitors derived from Alogliptin through pharmacophore hybridization and lead optimization. Eur J 

Med Chem. 2013 Aug 13; 68C:312-320. doi: 10.1016/j.ejmech.2013.08.010. 

26. Xu, Shilin; Zhuang, Xiaoxi ; Pan, Xiaofen ; Zhang, Zhang ; Duan, Lei; Liu, Yingxue ; Zhang, Lianwen ; 

Ren, Xiaomei; Ding, Ke. 1-Phenyl-4-benzoyl-1H-1,2,3-triazoles as orally bioavailable transcriptional 

function suppressors of estrogen-related receptor α. J Med Chem. 2013 Jun 13;56(11):4631-40. doi: 

10.1021/jm4003928. Epub 2013 May 24. 

27. Mingshan Gao , Lei Duan , Jinfeng Luo , Lianwen Zhang , Xiaoyun Lu , Yan Zhang , Zhang Zhang , 

Zhengchao Tu, Yong Xu , Xiaomei Ren , and Ke Ding. Discovery and Optimization of 3-(2-

(Pyrazolo[1,5-a] pyrimidin-6-yl)ethynyl)benzamides as Novel Selective and Orally Bioavailable 

Discoidin Domain Receptor 1 (DDR1) Inhibitors. J Med Chem. 2013 Apr 25;56(8):3281-95. doi: 

10.1021/jm301824k. Epub 2013 Apr 10. 

28. Xiaomei Ren, Xiaofen Pan, Zhang Zhang, Deping Wang, Xiaoyun Lu, Yupeng Li, Donghai Wen, 

Huoyou Long, Jinfeng Luo, Yubing Feng, Xiaoxi Zhuang, Fengxiang Zhang, Jianqi Liu, Fang Leng, 

Xingfen Lang, Yang Bai, Miaoqin She, Zhengchao Tu, Jingxuan Pan, and Ke Ding *. Identification of 

GZD824 as an orally bioavailable inhibitor that targets phosphorylated and non-phosphorylated Bcr-

Abl and overcomes clinically acquired mutation-induced resistance against imatinib. J Med 

Chem. 2013 Feb 14; 56(3):879-94. doi: 10.1021/jm301581y. Epub 2013 Jan 28. 

29. John J Talley, Wei-Xing Dan, Jianqi Liu, Micky D. Tortorella, Zhengchao Tu and Yanmei Zhang. 

Palladium-Catalyzed Synthesis of Trimethylsilyl Substituted Benzopyran Derivatives. The Open 

Organic Chemistry Journal, 2013, 7, 000-000. 

IV. Research grants 

o GIBH Drug Discovery Pipeline, DDP Construction  2010, ¥23 M 

o GIBH Drug Discovery Pipeline, DDP Construction (Phase Ⅱ)  2011, ¥23 M 

o NSFC  Grant for Synthesis of New Nucleoprotein Small Molecule Inhibitors  2012 ¥0.25M 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Tricyclic+Pyrimidines+as+Selective+Inhibitors+of+EGFR+Threonine790+%E2%86%92Methionine790+(T790M)+Mutants.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Discovery+of+potent+dipeptidyl+peptidase+IV+inhibitors+through+pharmacophore+hybridization+and+hit-to-lead+optimization.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Highly+potent+dipeptidyl+peptidase+IV+inhibitors+derived+from+Alogliptin+through+pharmacophore+hybridization+and+lead+optimization.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Highly+potent+dipeptidyl+peptidase+IV+inhibitors+derived+from+Alogliptin+through+pharmacophore+hybridization+and+lead+optimization.
http://www.ncbi.nlm.nih.gov/pubmed/?term=1-Phenyl-4-benzoyl-1H-1%2C2%2C3-triazoles+as+orally+bioavailable+transcriptional+function+suppressors+of+estrogen-related+receptor+%CE%B1.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Discovery+and+Optimization+of+3-(2-(Pyrazolo%5B1%2C5-a%5D+pyrimidin-6-yl)ethynyl)benzamides+as+Novel+Selective+and+Orally+Bioavailable+Discoidin+Domain+Receptor+1+(DDR1)+Inhibitors.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Identification+of+GZD824+as+an+orally+bioavailable+inhibitor+that+targets+phosphorylated+and+non-phosphorylated+Bcr-Abl+and+overcomes+clinically+acquired+mutation-induced+resistance+against+imatinib.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Identification+of+GZD824+as+an+orally+bioavailable+inhibitor+that+targets+phosphorylated+and+non-phosphorylated+Bcr-Abl+and+overcomes+clinically+acquired+mutation-induced+resistance+against+imatinib.
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Department Head 

(DH) 

o Thousands of People Plan “High-end Foreign Experts Project”  2012, ¥5 M 

o NSFC-NIH R01 Grant for Anti-Malaria Research  2014, ¥3 M 

o NSFC Research Grant to Study Chondrogenesis  2014, ¥0.8M 

Supplementary Material:  Management and Procedure in the DDP 

DDP Operating Guidelines 

  General operating guidelines for the DDP include 5 components (Figure 7): 

i. Align representatives from chemistry and biology 

ii. Achieve a common understanding of product requirements 

iii. Define most appropriate & cost-effective path to clinical candidate compound (CS) 

iv. Identify project enablers i.e. bio-markers 

v. Compare traditional vs. novel approaches 

 

Figure 7:  360
o
 operating guidelines in the DDP 

 
Role and responsibilities of Department Head (DH) 
 

  DH responsibilities include (but not limited to):  

 Manage and coordinate all aspects of the drug portfolio 

 Select RPLs for each program in the portfolio 

 Work with RPLs to ensure successful execution of the project to the next milestone 

 Plan, schedule & align all parties around the project plan; be the visible contact point for 
internal and external partner lines 

Management 
Endorsement

Risk Identification
and Prioritization

Solution Development
Contingency Planning

Deliverables
New Medicines
Technologies
Biomarkers

Project Decision Path

Developing the Approach
to Clinical Candidate 

Selection

Agreeing on the 
Project Objectives

Milestone 
Planning
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Research Project 

Leader (RPL) 

 Reduce, stage-gate cycle times through project planning with RPLs and sharing of best 
practices 

 Single point of accountability for the data input/data quality, milestone projections and 
timelines of all projects in the portfolio 

 

Role and responsibilities of the Research Project Leader (RPL)   
 

  RPL responsibilities include (but not limited to):  

 Is the single point of accountability to the Department Head and RPT for  project 
excellence and execution 

 Responsible for scientific excellence on his/her project including selection of the best 
candidate(s) to develop against the target 

 Accountable for preclinical development of all lead molecules, any necessary biomarker 
development and all translational research leading to FIH 

 Answerable for efficient execution & timely delivery of FIH package 

 Accountable for the timely assembly and submission of the IND package 

 Empowered to declare milestone decisions for all stage gates of his/her project 

 Partners closely with DH to ensure their full awareness and engagement on project 
issues 

 In conjunction with DH, determines the resources needed to advance the project 
forward 

 

 


