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TDI web site
http://www.tropicaldisease.org

http://www.thesynapticleap.org

http://nurture.nature.com/wikis/tdi/ 
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19 Jan 2005

If we do the science well, I'm optimistic that the 
rest of TDI will fall into place.

Stephen Mark Maurer

9 Mar 2005
I'm a programmer, not a bioinformatician, but I stumbled across your site and thought I'd say 
something to keep the list active :)

GNU started with RMS. He gave us programming/administration tools to play with.
Linux started with Linus. He released an operating system for us to play with.
You need someone great in the field to release something for everyone to 'play with'. Then 
people start sending patches...

I know this is chicken-egg, but someone needs to point this out, since I haven't seen this brought up 
in the papers or the website.

And you might consider merging into the bios.net effort mentioned already. Together, you just might 
reach the critical mass for things to take off. Consider this like when people jumped off the HURD 
project to come together and make linux work.

Daniel Amelang 

10 Feb 2005

Hello, 
My name is Adam Huber and I am a medical student at UNSW in Sydney Australia. 
I am interested in beginning research focused on tropical and infectious 
disease for underserved populations (A mission that seemingly matches TDI). I am, 
however, confused.
If someone will tell me where to sign up and give me some research topics to 
begin on, I'd be greatful.

Thank you kindly,
Adam Huber

16 Feb 2005

Hi,

It would be interesting to know what, if any, the bottlenecks are?
The Wiki site contains many interesting ideas and potential avenues to explore,
but from what I can see it is lacking an Action Plan!

Regards,
Jacob Lester
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Some time back...
14 Mar 2005

I think TDI is a unique and very interesting project. I would like so much to make 
something for it...

So, where are we going? What's happening? What can we do?

I still trust in open source drug discovery. :-))

Luca Brivio
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✴TDI and drug discovery
✴What CB can do?
✴What CB has done?
✴Projects in TDI/TSL
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Drug Discovery pipeline

Pre Lead Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12

Cumulative cost
Success rate

RegistrationPhase IIIPhase IIPhase IPreclinical
Lead 

optimization
Target & Lead
identification

Adapted from: - Nwaka & Ridley. (2003) Nature Reviews. Drug Discovery. 2:919
                        - Austin, Brady, Insel & collins. (2004) Science. 306:1138

Target & Lead identification
Computational Biology

Target Inhibitors

Iterative Bio/Med chemistry

Validated hits Leads Drug candidates
Compounds
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Drug Discovery pipeline

Pre Lead Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12

Cumulative cost
Success rate

RegistrationPhase IIIPhase IIPhase IPreclinical
Lead 

optimization
Target & Lead
identification

shorter time...

T
D

I + Completeness of genome projects (Malaria)
+ New and more complete biological databases
+ New software and computers (cheaper and faster)
+ Internet == more people == less cost

- Computational Biology alone is not enough
- TDI needs chemistry and biology! (How?)
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TDI flowchart
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What can CB do?
Available computational biology resources for TDI

http://salilab.org/bioinformatics_resources.shtml

http://salilab.org/bioinformatics_resources.shtml
http://salilab.org/bioinformatics_resources.shtml


Protein-Ligand Universe
Center for Computational Proteomics Research (CCPR)
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Annotated
protein structure modelsVirtual ligand libraries

Comparative modeling

Refine protein models

Identify ligand
binding sites on models

All known protein structures
All known protein sequences

Rescore ligand-protein
complexes

Central database

Graphical User Interface

Lists of  small ligands

All known protein interactions

Identify protein
binding sites on models

Specificity modeling of
protein interactions

Build ligand-protein
complexes

Build protein-protein
complexes

Protein-Protein 
Docking Pipeline

Ligand-Protein 
Docking Pipeline

The California Institute 
for Quantitative 

Biomedical Research

Patsy Babbitt, Fred 
Cohen, Ken Dill, Tom 

Ferrin, John Irwin, Matt 
Jacobson, Tack Kuntz, 
Marc A. Marti-Renom, 

Andrej Sali, Brian 
Shoichet, Chris Voigt

http://www.ccpr.ucsf.edu/
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Databases

Sequence

StructureFunction

GenBank
TrEMBL-SP

PDBUniProt

DIP
PIBASE

MODBASE

DBAli

SCOP

CATH
PFam

PIRInterPro

SMART

LS-SNP

ProDom

ProSite

EnZyme

PubChem 
& MLI

ZINK

SNPBase

DALI

SFLD
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Protein Structure Modeling
ModPipe & ModWeb

Eswar et.al., (2003) Nucl.Acids.Res. 31(13)

http://www.salilab.org/modweb/

http://www.salilab.org/modweb/
http://www.salilab.org/modweb/
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Protein Structure Modeling
Large-Scale prediction

Sequences 3,094,524

Modeled sequences 1,084,750

Models 2,978,447

ModWeb datasets 1,506

ModWeb Models 387,403
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Protein Structure Modeling
MODBASE (http://www.salilab.org/modbase/)

Model Details

Model Overview

Sequence Overview

Search Page

http://www.salilab.org/modbase/
http://www.salilab.org/modbase/
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Functional Annotation
Localization of binding sites

Structure conservation
Solvent accessibility

Surface geometry

Sequence conservation

Electrostatics

MAN
FUC
MES
NAG
BOG
GLC
GAL
CIT

HEC
AMP
GDP
ADP
FMN
ATP
NDP
ANP
HEM
NAP
NAD
FAD

0 25 50 75 100

Random Prediction

Rossi, Marti-Renom and Sali (2005) Submitted for publication
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Virtual ligand libraries
ZINK (http://blaster.docking.org/zinc/)

Irwin and Shoichet, J. Chem. Inf. Model. 2005;45(1):177-82

http://blaster.docking.org/zinc/
http://blaster.docking.org/zinc/
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Protein-Ligand Docking

New inhibitor 
design

Structure 
determination

Dock into site

Test high-scoring 
molecules 

Structure of 
target protein

M M M

M

Courtesy of John Irwin, UCSF http://www.docking.org

Docking .vs. HTS

Target: reductase TB
Library: Merk chemical

IC50 < 100µM hit rate
    HTS        Dock 
    0.2%   	 ~6%

Paiva et al. (2001) Biochem. Biophys. Acta. 1545:67-77

http://blaster.docking.org

Shoichet, McGovern,Wei, Irwin (2002) Curr Opin Chem Biol. 6:439-46

http://www.docking.org
http://www.docking.org
http://blaster.docking.org/zinc/
http://blaster.docking.org/zinc/
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Protein-Ligand Docking
Successfully applied

Some recent docking successes (a. Ki. b. Kd.).

NoDOCK40.08CDK2
NoDOCK3.5.5425 aEdema Factor
NoDOCK3.5.540.5PTP-1B
NoFLOG7.2H2picolinate reductase
YesDOCK3.5.5456 bLysozyme cavity site
NoDOCK3.5.542.2 aHPRTase
YesFlexX0.0008Carbonic anhydrase
YesLUDI/ FlexX8.3TGT
NoICM1.5TH receptor
NoICM2Retinoic acid receptor
YesDOCK3.5.5426aAmpC
NoEUDOC3.1 Adenovirus protease
NoDOCK 10.4Bcl-2
NoDOCK0.9 Matriptase
YesLegend44 CDK4
NoAdam & Eve4.3 Aldose reductase

Structure
solved?

Docking
program

Best hit
IC50 (µM)Target

Shoichet, McGovern,Wei, Irwin (2002) Curr Opin Chem Biol. 6:439-46
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What has CB done?
Success stories in structure-based drug design...

http://salilab.org/bioinformatics_resources.shtml

http://salilab.org/bioinformatics_resources.shtml
http://salilab.org/bioinformatics_resources.shtml


25

Examples
HIV Proteinase inhibitors (1989)

X-ray analysis of HIV-1 proteinase at 2.7 A resolution confirms structural 
homology among retroviral enzymes.

Lapatto et al Nature. 1989 Nov 16;342(6247):299-302.

“Knowledge of the tertiary structure of the proteinase from human immunodeficiency 
virus HIV-1 is important to the design of inhibitors that might possess antiviral 
activity  and thus be useful in the treatment of AIDS. The conserved Asp-Thr/Ser-Gly 
sequence in retroviral proteinases suggests that they exist as dimers similar to the 
ancestor proposed for the pepsins.”

The 3-D structure of HIV-1 proteinase and the design of antiviral agents for the treatment of AIDS.

Blundell et al Trends Biochem Sci. 1990 Nov;15(11):425-30.

“Analogies between the structures of HIV-1 proteinase and the mammalian enzyme renin have given important 
clues concerning the design of specific inhibitors that have antiviral activity.”

Knowledge-based protein modelling and design.

Blundell T, et al Eur J Biochem. 1988 15:513

“A systematic technique for protein modelling that is applicable to the 
design of drugs, peptide vaccines and novel proteins is described. We 
have modelled an analogous protein, HIV viral proteinase on the basis of 
aspartic proteinases”.

HIV Proteinase structure
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Examples
mRNA Cap-1 Methyltransferase in SARS (2003)

Ginalski K, et al. (2003) Bioinformatics 19 pp1015

3D-Jury
Heuristics selecting 
consensus result

Server 1

Server 2

Server 3
Server 4

Server N

ORFeus
SamT02
FFAS03
mGenThreader
INBGU
RAPTOR
FUGUE-2
3D-PSSM von Grotthuss M.  et al. (2003) Cell 113 pp701

Cell, Vol. 113, 701–702, June 13, 2003, Copyright 2003 by Cell Press

Letter to the Editor

suggest that the virus also requires the AdoMet-depen-mRNA Cap-1 Methyltransferase
dent cap-0 methyltransferase. Both functions can bein the SARS Genome inhibited by carbocyclic analogs of adenosine, such as
Neplanocin A or 3-deazaneplanocin A, which interfere
with the AdoMet-AdoHcy metabolism of the host cell
(De Clercq, 1998; Bray et al., 2002). Those compounds

The 3D jury system has predicted the methyltransfer- could complement other therapeutic strategies aimed
ase fold for the nsp13 protein of the SARS coronavirus. at blocking enzymatic functions such as the RNA-
Based on the conservation of a characteristic tetrad of dependent RNA polymerase, the protease, or the heli-
residues, the mRNA cap-1 methyltransferase function case encoded by the SARS virus.
has been assigned to this protein, which has potential
implications for antiviral therapy. Marcin von Grotthuss, Lucjan S. Wyrwicz,

and Leszek Rychlewski*
The latest outbreak of the severe acute respiratory syn- BioInfoBank Institute
drome (SARS) epidemic has led to thousands of poten- Limanowskiego 24A
tially lethally infected patients and hundreds of deaths. 60-744 Poznan
These numbers are likely to rise, and the spreading dis- Poland
ease is already causing major medical and economical

*Correspondence: leszek@bioinfo.plconcerns. Meanwhile, the SARS coronavirus identified
as the pathogen responsible for the disaster has been
isolated, and its genome sequenced (Marra et al., 2003;
Rota et al., 2003).

We have applied the 3D jury meta predictor (Ginalski
et al., 2003) to annotate the structure and function of
proteins encoded by the viral positive-strand ssRNA.
Novel fold recognition methods utilize the global net-
work of independent structure prediction servers. De-
tection of patterns of structural similarity between di-
verse models is used to consistently select the correct
fold from a set of borderline predictions. Such methods
made a dramatic impact on the last critical assessment
of protein structure prediction (CASP-5 experiment)
conducted in the summer of 2002. One of the most
interesting findings obtained during the SARS genome
annotation process is a surprisingly reliable (3D jury
score !100) assignment of the methyltransferase fold
to the nsp13 (GI:30133975) domain located in the
C-terminal part of the almost 7000 amino acid large
pp1ab viral polyprotein (Figure 1). Standard sequence
comparison tools such as PSI-BLAST or RPS-BLAST
applied using the conserved domain database (March-
ler-Bauer et al., 2003) failed to assign any function to
this domain. The domain belongs to the ancient family
of AdoMet-dependent ribose 2"-O-methyltransferases,
which has been adapted by numerous viruses before
the three domains of life evolved form the last universal
common ancestor (LUCA) (Feder et al., 2003). The enzy-
matic role of the protein was confirmed by the presence
of the conserved tetrad of residues K-D-K-E essential
for mRNA cap-1 (mGpppNm) formation. Figure 1. 3D Model of the nsp13 Domain of the SARS Coronavirus

The mRNA cap methylation is found indispensable for pp1ab Polyprotein
efficient replication of many viruses (Bach et al., 1995; This model is based on the reassigned (Bujnicki and Rychlewski,

2001) cap-1 methyltransferase of the reovirus #2 protein (1ej6 [Rein-Woyciniuk et al., 1995; Vlot et al., 2002) and represents
isch et al., 2000]). While other templates (1eiz or 1ej0) obtainedan active area for drug development. Nevertheless, di-
marginally higher 3D jury scores, the selected template had therect inhibitors of the nsp13 enzyme may fail to suppress
lowest number of insertions and deletions. Side chains of the con-viral replication, as the cap-1 formation seems to be less
served tetrad of residues (K-D-K-E) essential for cap-1 methylation

critical than the preceding cap-0 (mGpppN) formation and the docked AdoMet cofactor are shown. Four blocks of aligned
(Latner et al., 2002; Wu and Guarino, 2003). The exis- motifs containing the conserved, function-specific residues are

shown in upper right corner.tence of the cap-1-forming enzyme in the genome would
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Examples
Genomic research on Malaria (2003)

Bozdech et al. (2003). PLoS Biology 1(1):e5
Llinas & DeRisi (2004). Current Opinion in Microbiology 7:382

1. Periodic and continuum nature of the P. falciparum transcriptome 
    (for at least 80% of the genes)
2. Potential for characterizing ~60% genes of unknown function

Intraerythrocytic developmental cycle IDC 
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Structure-based DD
in companies...

Our lead product candidate Troxatyl,™ is currently 
being evaluated in Phase I trials for the treatment of 
relapsed AML and various solid tumors. 
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TDI
bottle-neck... 

“getting the tools to play with”
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TDI projects

PROJECT I

PROJECT II

PROJECT III

PROJECT IV

PROJECT V

Gene Cards

Structure Prediction

Target Selection for Structural Genomics

Gene Annotation

Gene Basket
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Gene Cards
collecting gene informationPR

O
JEC

T I

As of September 2005, the Malaria genome had 5,270 ORFs.


 •
 NCBI at http://www.ncbi.nlm.nih.gov/

 •
 BioMart at http://www.biomart.org/

 •
 ModBase at http://www.salilab.org/modbase

Literature
Annotation
Structure

Function

http://www.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov
http://www.biomart.org
http://www.biomart.org
http://www.salilab.org/modbase
http://www.salilab.org/modbase


Protein Structure Modeling
structure my genes!

32

Sequences 5,270

Modeled sequences 3,321
Models 10,743

PR
O

JEC
T I1

Eswar et.al., (2003) Nucl.Acids.Res. 31(13)
http://www.salilab.org/modweb/

http://www.salilab.org/modweb/
http://www.salilab.org/modweb/
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Target Selection
for structural genomicsPR

O
JEC

T III

The aim of the project is to 
generate a list of target 
proteins, which structure may 
help the advance of drug 
discovery for malaria.

We intend to do so by allowing 
the community of researchers 
to collectively determine such 
a priority list. ?

Dr. Raymond Hui
University of Toronto and SGC
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Target Annotation
what do you know about this gene?PR

O
JEC

T IV

The aim of the project is to provide tools to 
registered users to manually annotate malaria genes.
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biodiversity.  Dr. Hale and OneWorld Health were recently included in the Scientific 

American 50, the magazine’s annual list recognizing outstanding acts of leadership in 

science and technology from the past year (2004).  She was also named one of 2004's 

“Most Outstanding Social Entrepreneurs” by the Schwab Foundation for Social 

Entrepreneurship in Switzerland and selected as a Leadership Foundation Fellow of the 

International Women's Forum in September 2003.  Dr. Hale earned her Ph.D. in 

Pharmaceutical Chemistry from UCSF.  
 

 

Shirley Luckhart, Ph.D. Associate Professor, University of 

California, Davis.  General areas of research in the laboratory include: 

the molecular cell biology and biochemistry of the interaction 

between malaria parasites and their mosquito hosts, the functional 

characterization of primitive orthologs of mammalian innate immune 

molecules and cell signaling proteins using the mosquito as an 

invertebrate model.  Specific research projects include: 

characterization of mosquito gene products that inhibit malaria 

parasite development and molecular/biochemical analysis of parasite 

damage; signal transduction pathways involved in parasite induction of mosquito innate 

immunity; analysis of expression, signaling, and regulation of anti-parasite genes in 

mosquitoes; molecular and functional analyses of immune factors that are conserved 

between mosquitoes and their mammalian hosts; immunological crosstalk between 

mosquitoes and mammals at the interface of bloodfeeding. 

 
 

 

Marc A Marti-Renom is Adjunct Assistant Professor at the 

Departments of Biopharmaceutical Sciences and Pharmaceutical 

Chemistry and the California Institute for Quantitative Biomedical 

Research at the University of California at San Francisco.  Most of his 

current work involves improving the accuracy of protein 3-D models, 

focusing on sequence structure alignment methods.  Recently, his 

interest has been focused on understanding protein structure evolution 

and its application to comparative protein structure prediction.  He is involved in the 

Tropical Disease Initiative for an open-source approach to drug development.  Dr Marti-

Renom was appointed Research Associate at the Laboratory of Molecular Biophysics 

(Sali Lab) at The Rockefeller University in 2002.  He received his BSc in Genetics from 

the Autonomous University of Barcelona, Catalonia, in 1994 and a PhD in Biophysics in 

1999, focusing on the development of methods for folding studies using molecular 

dynamics. 
 

 

Jim Wells received a B.A. degree in biochemistry from the 

University of California, Berkeley, and a Ph.D. degree in 

biochemistry from Washington State University.  His postdoctoral 

studies were done at Stanford University Medical School, Department 

of Biochemistry.  Dr. Wells was the founding member of the Protein 

Engineering Department at Genentech, Inc where he worked for 16 

years.  His research focused on designing new functional properties 

into enzymes and hormones and developing new technologies for 

engineering proteins.  In 1998, Dr. Wells founded Sunesis Pharmaceuticals where he 

served as President and Chief Scientific Officer and developed a novel fragment 

discovery technology known as disulfide trapping or Tethering.  In 2005, Dr. Wells 

joined UCSF as the Harry W. and Diana Hind Distinguished Professor in Pharmaceutical 

Sciences.  He is a joint Professor in the Departments of Cellular & Molecular 

Pharmacology, and Pharmaceutical Chemistry.  
 

 

John Boothroyd received his undergraduate degree in Cell, Molecular, 

and Developmental Biology from McGill University in Montreal, 

Canada, and his PhD in Molecular Biology from Edinburgh University in 

Scotland.   

 

Dr. Boothroyd studies the cell and developmental biology of protozoan 

parasites with special emphasis on their interaction with the mammalian 

host.  For about 20 years, he worked on Trypanosoma brucei, the causative agent of 

African Sleeping Sickness.  His lab co-discovered mRNA trans-splicing and 

polycistronic transcription providing the first demonstration that these processes occur in 

eukaryotes.  In 1984, he began his work on Toxoplasma gondii, a serious pathogen in 

newborns and AIDS patients.  Since 1998, this parasite has been the exclusive focus of 

his laboratory.  Together with colleagues at Stanford and abroad, he is asking (1) how 

Toxoplasma attaches, invades, and grows in almost any cell type from almost any animal; 

(2) how the parasite persists in the human host; and, 3) what is the genetic basis for the 

extreme differences in virulence between different strains.  

 

Dr. Boothroyd is a consultant for many international organizations and foundations 

including the Burroughs Welcome Fund (he Chaired their Molecular Parasitology 

Advisory Committee from 1999-2002), the Ellison Medical Foundation and the Gates 

Foundation.  He has held a NIH MERIT Award and currently has three RO1 grants and 

an Ellison Medical Foundation Senior Scholar Award.  
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Foundation.  He has held a NIH MERIT Award and currently has three RO1 grants and 

an Ellison Medical Foundation Senior Scholar Award.  

 

 

Joseph DeRisi received a B.A. in biochemistry and molecular biology 

from the University of California, Santa Cruz, and a Ph.D. in 

biochemistry from Stanford University.  He is Associate Professor of 

Biochemistry and Biophysics at the University of California, San 

Francisco, and currently holds the Gordon Tomkins Chair of 

Biochemistry and Biophysics.  In 2004, he was named a MacArthur 

Fellow.  He has also received a fellowship from the David and Lucile Packard 

Foundation, and he was previously a Searle Scholar.  Along with his colleagues, he was 

given the James H. Nakano Citation for an outstanding scientific paper published in 

2004, given by the National Center for Infectious Diseases of the Centers for Disease 

Control and Prevention. 

 
 

 

Gary Schoolnik, M.D., is professor of medicine, microbiology, and 

immunology at the Stanford Medical School and an attending physician in 

infectious diseases at Stanford Medical Center.  His research uses molecular 

genetic and genomic methods and combines laboratory and field work in 

Mexico and Bangladesh to study infectious agents that are significant causes 

of disease in developing countries.  A particular interest is the molecular ecology of 

infectious agents in natural environmental habitats.  Dr. Schoolnik has served as a co-

chair of the NIAID Blue Ribbon Panel on Bioterrorism Research and was a founding 

editor of Molecular Microbiology. 

 
 

 

Philip Rosenthal is a Professor of Medicine at the University of California, 

San Francisco.  He is a member of the Biomedical Sciences Graduate 

Program, the Sandler Center for Basic Research in Parasitic Diseases, and 

the Global Health Sciences Program at UCSF.  He also directs a Fogarty 

International Center UCSF/Makerere University Training Grant for the 

training of African clinician scientists in malaria research.  Dr. Rosenthal 

received a B.S. in Biochemistry from the State University of New York at Stony Brook 

and an M.D. from New York University.  He then trained in Medicine at the University 

of Michigan and in Infectious Diseases at the University of California, San Francisco.  He 

also served as a consultant for the World Health Organization.  Dr. Rosenthal's research 

interests focus on malaria, including basic science, clinical, and translational research.  

Basic science studies include the characterization of a family of parasite cysteine 

proteases that includes promising targets for new antimalarial drugs.  In collaboration 

with chemistry collaborators, his group is now pursuing drug discovery directed against 

cysteine proteases. Another project is exploring antibiotics as antimalarial drugs.  Dr. 

Rosenthal's group also evaluates the clinical and molecular epidemiology of malaria, with 

studies based in Uganda.  These studies include clinical trials of new antimalarial agents 

and drug combinations, evaluations of the roles of parasite and host genetic 

polymorphisms in drug resistance, considerations of the importance of the complexity of 
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studies based in Uganda.  These studies include clinical trials of new antimalarial agents 

and drug combinations, evaluations of the roles of parasite and host genetic 

polymorphisms in drug resistance, considerations of the importance of the complexity of 

malaria infections, and studies of molecular mechanisms of drug resistance.  Dr. 

Rosenthal is on the editorial boards of Antimicrobial Agents and Chemotherapy and The 

American Journal of Tropical Medicine and Hygiene.  He has received an NIH Physician 

Scientist Award and was an Established Investigator of the American Heart Association.  

He receives research funding from the National Institutes of Health, the Centers for 

Disease Control and Prevention, and the Medicines for Malaria Venture. 
 

 

Eva Harris, an assistant professor of infectious diseases at UC-Berkeley, 

is president and one of the founders of the Sustainable Sciences Institute, a 

nonprofit organization dedicated to improving public health worldwide by 

helping scientists in developing countries gain access to the resources 

needed to address local problems related to infectious diseases.  

 

She is also director of the institute's Applied Molecular Biology/Appropriate Transfer 

Technology Program, which hosts workshops in developing countries to teach molecular 

biological techniques for use in public health and the biomedical sciences, emphasizing a 

low-cost yet rigorous approach to molecular epidemiology. Harris received a MacArthur 

Award for her work with the program.  
 

 

James H. McKerrow, PhD, MD, Professor and Vice-Chair for Research 

Affairs.  The general interests of my laboratory revolve around the 

biology of the host parasite relationship. We study organisms that range 

from primitive single cell protozoa to complex multicellular bloodflukes. 

Among our specific projects are the study of alterations in development 

of schistosome parasites in immunosuppressed hosts, the molecular 

mechanisms of host skin invasion by schistosome cercariae, the network of proteases 

involved in hemoglobin degradation and the cell biology of Trypanosoma cruzi, 

Trypanosoma brucei, and Giardia lamblia. We are an eclectic lab with expertise that 

spans cellular immunology to structural biology. We are located in the new QB3 building 

on the Mission Bay Campus. At QB3 we coordinate our work with the Sandler Center for 

Research in Parasitic Diseases that utilizes techniques from a variety of disciplines to 

develop new drugs for parasitic diseases. 
 

 

Jeffery Cox, Ph.D. Assistant Professor, Microbiology and Immunology, 

University of California, San Francisco.  My lab is interested in 

understanding the molecular details of the relationship between host and 

pathogen responsible for tuberculosis (TB), the leading cause of death 

worldwide due to infectious disease. To begin to ask questions about TB 

pathogenesis, we have taken a molecular genetic approach to identify 

attenuated strains of Mycobacterium tuberculosis, the causative agent of TB. Initial 

results suggest that M. tuberculosis employs a number of unique mechanisms that make it 

a highly virulent and persistent pathogen. In particular, we are exploring the hypothesis 

that M. tuberculosis influences host-pathogen dynamics by utilizing the MmpL family of 

transporters to secrete biologically active lipids and polyketides to the surface of the 
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understanding the molecular details of the relationship between host and 

pathogen responsible for tuberculosis (TB), the leading cause of death 

worldwide due to infectious disease. To begin to ask questions about TB 

pathogenesis, we have taken a molecular genetic approach to identify 

attenuated strains of Mycobacterium tuberculosis, the causative agent of TB. Initial 

results suggest that M. tuberculosis employs a number of unique mechanisms that make it 

a highly virulent and persistent pathogen. In particular, we are exploring the hypothesis 

that M. tuberculosis influences host-pathogen dynamics by utilizing the MmpL family of 

transporters to secrete biologically active lipids and polyketides to the surface of the 

mycobacterial cell and, ultimately, into infected host cells. This is an appealing 

hypothesis as many naturally occurring lipids and polyketides have potent biological 

activities and thus may alter host responses during infection. Our long-term research 

goals are to identify M. tuberculosis molecules important for virulence and to understand 

the role they play in the complex interactions between prokaryote and eukaryote. 

Ultimately, by understanding the details of TB pathogenesis at the molecular level, we 

hope to identify molecules that interfere with critical host-pathogen interactions that will 

aid in the discovery of new therapies to combat and eradicate this persistent infection. 
 

 

William T. Sullivan, Professor, Molecular, Cell, and Developmental 

Biology University of California, Santa Cruz.  Received a B.A. from the 

University of California, San Diego and his Ph.D. from the University of 

Washington, Seattle.  Research interest: Genetic and Cellular Analysis of 

Bacteria-Host Interactions: Interactions between microbes and eukaryotic 

hosts have independently evolved numerous times during the history of 

life on our planet. Professor Sullivan's laboratory is interested in Wolbachia, an obligate 

intracellular bacterial endosymbiont that is present in millions of insect species. The 

success of these bacteria is in large part due to their ability to manipulate their host's 

development and germ-line processes to efficiently reproduce and transmit themselves 

through the host female germ-line. This has resulted in the global spread of Wolbachia. 

The presence of Wolbachia often has important biological consequences for the host as 

well. Sullivan and his colleagues are particularly interested in how Wolbachia use and 

manipulate host cell machinery. Specifically, they examine host cellular events involved 

Wolbachia-induced cytoplasmic incompatibility, replication, maternal-transmission, and 

centrosome-based somatic inheritance. Two species of fruit flies - Drosophila 

melanogaster and Drosophila simulans - are used as model systems for their 

investigations due to their amenability to both molecular genetic and cellular approaches. 
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Victoria Hale, Ph.D., Founder, Chief Executive Officer and 

Chair of the Board of Directors.  Dr. Hale established her 

expertise in all stages of biopharmaceutical drug 

development at the US Food and Drug Administration 

(FDA), Center for Drug Evaluation and Research; at 

Genentech, Inc., the world's first biotechnology company; 

and as Co-founder and Chief Scientific Officer of Axiom 

BioMedical, Inc., a pharmaceutical development and liability consultancy.  She presently 

maintains an Adjunct Associate Professorship in Biopharmaceutical Sciences at the 

University of California, San Francisco (UCSF), is an Advisor to the World Health 

Organization (WHO) for building ethical review capacity in the developing world, and 

has served as an expert reviewer to the National Institutes of Health (NIH) on the topic of 

biodiversity.  Dr. Hale and OneWorld Health were recently included in the Scientific 

American 50, the magazine’s annual list recognizing outstanding acts of leadership in 

science and technology from the past year (2004).  She was also named one of 2004's 

“Most Outstanding Social Entrepreneurs” by the Schwab Foundation for Social 

Entrepreneurship in Switzerland and selected as a Leadership Foundation Fellow of the 

International Women's Forum in September 2003.  Dr. Hale earned her Ph.D. in 

Pharmaceutical Chemistry from UCSF.  
 

 

Shirley Luckhart, Ph.D. Associate Professor, University of 

California, Davis.  General areas of research in the laboratory include: 

the molecular cell biology and biochemistry of the interaction 

between malaria parasites and their mosquito hosts, the functional 

characterization of primitive orthologs of mammalian innate immune 

molecules and cell signaling proteins using the mosquito as an 

invertebrate model.  Specific research projects include: 

characterization of mosquito gene products that inhibit malaria 

parasite development and molecular/biochemical analysis of parasite 

damage; signal transduction pathways involved in parasite induction of mosquito innate 

immunity; analysis of expression, signaling, and regulation of anti-parasite genes in 

mosquitoes; molecular and functional analyses of immune factors that are conserved 

between mosquitoes and their mammalian hosts; immunological crosstalk between 

mosquitoes and mammals at the interface of bloodfeeding. 
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Chemistry and the California Institute for Quantitative Biomedical 
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dynamics. 
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John Boothroyd received his undergraduate degree in Cell, Molecular, 
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(2) how the parasite persists in the human host; and, 3) what is the genetic basis for the 

extreme differences in virulence between different strains.  

 

Dr. Boothroyd is a consultant for many international organizations and foundations 

including the Burroughs Welcome Fund (he Chaired their Molecular Parasitology 

Advisory Committee from 1999-2002), the Ellison Medical Foundation and the Gates 

Foundation.  He has held a NIH MERIT Award and currently has three RO1 grants and 

an Ellison Medical Foundation Senior Scholar Award.  

 

 

Joseph DeRisi received a B.A. in biochemistry and molecular biology 

from the University of California, Santa Cruz, and a Ph.D. in 

biochemistry from Stanford University.  He is Associate Professor of 

Biochemistry and Biophysics at the University of California, San 

Francisco, and currently holds the Gordon Tomkins Chair of 

Biochemistry and Biophysics.  In 2004, he was named a MacArthur 

Fellow.  He has also received a fellowship from the David and Lucile Packard 

Foundation, and he was previously a Searle Scholar.  Along with his colleagues, he was 

given the James H. Nakano Citation for an outstanding scientific paper published in 

2004, given by the National Center for Infectious Diseases of the Centers for Disease 

Control and Prevention. 

 
 

 

Gary Schoolnik, M.D., is professor of medicine, microbiology, and 

immunology at the Stanford Medical School and an attending physician in 

infectious diseases at Stanford Medical Center.  His research uses molecular 

genetic and genomic methods and combines laboratory and field work in 

Mexico and Bangladesh to study infectious agents that are significant causes 

of disease in developing countries.  A particular interest is the molecular ecology of 

infectious agents in natural environmental habitats.  Dr. Schoolnik has served as a co-

chair of the NIAID Blue Ribbon Panel on Bioterrorism Research and was a founding 

editor of Molecular Microbiology. 

 
 

 

Philip Rosenthal is a Professor of Medicine at the University of California, 

San Francisco.  He is a member of the Biomedical Sciences Graduate 

Program, the Sandler Center for Basic Research in Parasitic Diseases, and 

the Global Health Sciences Program at UCSF.  He also directs a Fogarty 

International Center UCSF/Makerere University Training Grant for the 

training of African clinician scientists in malaria research.  Dr. Rosenthal 

received a B.S. in Biochemistry from the State University of New York at Stony Brook 

and an M.D. from New York University.  He then trained in Medicine at the University 

of Michigan and in Infectious Diseases at the University of California, San Francisco.  He 

also served as a consultant for the World Health Organization.  Dr. Rosenthal's research 

interests focus on malaria, including basic science, clinical, and translational research.  

Basic science studies include the characterization of a family of parasite cysteine 

proteases that includes promising targets for new antimalarial drugs.  In collaboration 

with chemistry collaborators, his group is now pursuing drug discovery directed against 

cysteine proteases. Another project is exploring antibiotics as antimalarial drugs.  Dr. 

Rosenthal's group also evaluates the clinical and molecular epidemiology of malaria, with 

studies based in Uganda.  These studies include clinical trials of new antimalarial agents 

and drug combinations, evaluations of the roles of parasite and host genetic 

polymorphisms in drug resistance, considerations of the importance of the complexity of 

malaria infections, and studies of molecular mechanisms of drug resistance.  Dr. 

Rosenthal is on the editorial boards of Antimicrobial Agents and Chemotherapy and The 

American Journal of Tropical Medicine and Hygiene.  He has received an NIH Physician 

Scientist Award and was an Established Investigator of the American Heart Association.  

He receives research funding from the National Institutes of Health, the Centers for 

Disease Control and Prevention, and the Medicines for Malaria Venture. 
 

 

Eva Harris, an assistant professor of infectious diseases at UC-Berkeley, 

is president and one of the founders of the Sustainable Sciences Institute, a 

nonprofit organization dedicated to improving public health worldwide by 

helping scientists in developing countries gain access to the resources 

needed to address local problems related to infectious diseases.  

 

She is also director of the institute's Applied Molecular Biology/Appropriate Transfer 

Technology Program, which hosts workshops in developing countries to teach molecular 

biological techniques for use in public health and the biomedical sciences, emphasizing a 

low-cost yet rigorous approach to molecular epidemiology. Harris received a MacArthur 

Award for her work with the program.  
 

 

James H. McKerrow, PhD, MD, Professor and Vice-Chair for Research 

Affairs.  The general interests of my laboratory revolve around the 

biology of the host parasite relationship. We study organisms that range 

from primitive single cell protozoa to complex multicellular bloodflukes. 

Among our specific projects are the study of alterations in development 

of schistosome parasites in immunosuppressed hosts, the molecular 

mechanisms of host skin invasion by schistosome cercariae, the network of proteases 

involved in hemoglobin degradation and the cell biology of Trypanosoma cruzi, 

Trypanosoma brucei, and Giardia lamblia. We are an eclectic lab with expertise that 

spans cellular immunology to structural biology. We are located in the new QB3 building 

on the Mission Bay Campus. At QB3 we coordinate our work with the Sandler Center for 

Research in Parasitic Diseases that utilizes techniques from a variety of disciplines to 

develop new drugs for parasitic diseases. 
 

 

Jeffery Cox, Ph.D. Assistant Professor, Microbiology and Immunology, 

University of California, San Francisco.  My lab is interested in 

understanding the molecular details of the relationship between host and 

pathogen responsible for tuberculosis (TB), the leading cause of death 

worldwide due to infectious disease. To begin to ask questions about TB 

pathogenesis, we have taken a molecular genetic approach to identify 

attenuated strains of Mycobacterium tuberculosis, the causative agent of TB. Initial 

results suggest that M. tuberculosis employs a number of unique mechanisms that make it 

a highly virulent and persistent pathogen. In particular, we are exploring the hypothesis 

that M. tuberculosis influences host-pathogen dynamics by utilizing the MmpL family of 

transporters to secrete biologically active lipids and polyketides to the surface of the 
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“At its best, academia is a market of ideas. 
But many scientists are reluctant to 
embrace the latest web tools that would 
allow them to communicate their ideas in 
new ways.” 
Declan Butler (Nature, vol 438, p548) 
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