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Need is High in the Tail
DALY Burden Per Disease in Developed Countries
DALY Burden Per Disease in Developing Countries

Disease data taken from WHO, World Health Report 2004
DALY - Disability adjusted life years

DALY is not a perfect measure of market size, but is certainly a good measure for importance.
DALYs for a disease are the sum of the years of life lost due to premature mortality (YLL) in the population and the years lost due to disability (YLD) for incident cases of the health 

condition. The DALY is a health gap measure that extends the concept of potential years of life lost due to premature death (PYLL) to include equivalent years of 'healthy' life lost in states 
of less than full health, broadly termed disability. One DALY represents the loss of one year of equivalent full health.
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Unprofitable Diseases and Global DALY (in 1000’s)

Malaria*.....................46,486
Syphilis.......................4,200
Chagas Disease*............667
Leishmaniasis*...........2,090
Poliomyelitise...............151
Tetanus........................7,074
Diphtheria.....................185
Trichuriasis.................1,006
Lymphatic filariasis*..5,777

Ascariasis....................1,817
Leprosy*.........................199
Schistosomiasis*.........1,702
Japanese encephalitis...709
Dengue*.........................616
Hookworm disease........59
Trachoma....................2,329
Trypanosomiasis*......1,525
Onchocerciasis*..............484

Disease data taken from WHO, World Health Report 2004
DALY - Disability adjusted life year in 1000’s.

*  Officially listed in the WHO Tropical Disease Research disease portfolio.
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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 (eg, 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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sequence similarity searches

protein structure modeling
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protein production protein engineering
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structural biology target validation
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Medicines for Malaria Venture
a virtual pharma
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-artesunate (CDA)

Lead
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Pf enoyl-ACP
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(Fab i)

New
dicationic
molecules

4(1H)-
pyridones
Backups

AQ-13 new
aminoquinoline

Paediatric
coartem

Cyclofarnesyl
sequiterpenes

Pf protein
farnesyl-
transferase 
(Pf-PFT)

Falcipain
(cysteine
protease)

Pyronaridine–
artesunate

Next
generation 
antimalarials

Entantio-
selective
8-amino-
quinolines

EuArtekin (dihydroartemisinin–piperaquine)

Novel
imidazolidine
-diones

MMV active support ended MMV/GSK portfolio New projects to be added

Exploratory Discovery Preclinical Clinical development

Phase III

to entice developers to create applications 
for their product, possibly in the hope of 
turning it into a ‘platform’. Some of them 
have been quite successful at turning open-
source into profits. Red Hat, for instance, 
has attained a US$5-billion market cap from 
selling support services for Linux.
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If biomedical scientists could adapt the 
open-source model, it could make a huge 
difference to such projects as developing 
drugs for neglected diseases, for which 
needs are great but funds are scarce4. Only 
10% of R&D resources are spent on illnesses 
that represent 90% of the burden of disease. 
Open-source drug R&D might not change 
that equation, but could make it possible 
to get much more from that 10%.

There are, however, significant barriers to 
the deployment of open-source approaches 
to drug R&D5. One is economic. All it takes 
to write open-source software is a laptop and 
an internet connection. With drug research, 
someone must pay for laboratory expenses 
and clinical trials. And the costs are high, at 
more than US$800 million for the discovery 
and development of a novel drug by most 
estimates.

Research dynamics between the two indus-
tries also differ. Software development does 
not have a discovery phase. Once the objective 
is set, programmers set to work and make 
steady progress towards their goal. By contrast, 
drug discovery cannot flourish until a certain 
amount of knowledge about the target disease 

has been accumulated. That knowledge 
acquisition can take years or decades, with no 
way to know at the outset whether the store 
of knowledge at hand is nearly sufficient or 
will require years of painstaking additional 
research before innovation can thrive.

Software development is also simpler: 
it spans only a few disciplines and has no 
equivalent to clinical trials. For the most 
part, a single programmer can master all the 
skills needed to write a program from start 
to finish. By contrast, drug development 
requires coordination of multiple specialties 
with little overlap. Biomedical knowledge, 
which grows at the rate of 1,000 publications 
per day, must be peer-reviewed and repli-
cated before it is accepted. All this is slow 
and enormously expensive.

Drug R&D can go off-track more easily 
than software programming. Biologists 
can get mired in the complexity of biology 
without ever making much progress towards 
a drug — chemists handed the wrong target 
cannot do much good no matter how hard 
they try; inadequate toxicology can derail 
a compound late in development, or even 
after launch. One misstep along the way can 
render all downstream work useless.

In contrast to drug developers, software 
publishers are lightly regulated. They do 
not need FDA approval. The quality stand-
ards they face are far less onerous than the 
minutia of Good Laboratory Practice 
(GLP), Good Clinical Practice (GCP) and 
Good Manufacturing Practice (GMP). 
One sloppy programmer seldom jeopardizes 

the achievements of others, and errors can 
be patched without requiring the rewrite of 
the whole program. With drugs, one care-
less worker can compromise years of work 
costing tens of million of dollars.

Finally, the two industries follow different 
intellectual property regimes. Software is 
protected by copyrights that arise automati-
cally as code is written, even if nothing is 
filed. Drug research is protected by patents 
that are costly to file and maintain, and 
for which meeting the legal standards that 
define innovation is much harder.
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Early efforts. Despite these differences, the 
open-source idea has entered biomedical 
research6. The first inroads were made in bio-
informatics7,8, as might have been expected. 
These efforts resulted in a collection of pro-
grams such as Biojava, BioPerl, BioPython, 
Bio-SPICE, BioRuby and Simple Molecular 
Mechanics for Proteins9, and inspired other 
initiatives such as the Human Genome 
Project, the SNP Consortium, the Alliance 
for Cellular Signaling, BioForge, GMOD 
and Massachusetts Institute of Technology’s 
BioBricks (some of these have the transpar-
ency and feel of open-source, although the 
resources needed to get involved do not allow 
all volunteers to participate; however, we still 
call them ‘open-source’).

An old idea. One could argue that there has 
long been an active, if invisible, collabora-
tive process akin to open-source in drug 
development, as, for some diseases, half 
of all prescriptions are for off-label uses10. 
Somehow, physicians share their ideas and 
experiences informally to uncover novel 
uses for existing medicines. For instance, 
oncologists routinely use drugs approved for 
one kind of cancer to treat other types. In a 
recent study, DeMonaco11 found that 59% of 
drug therapy innovations were discovered 
by practicing clinicians via field discovery. 
The way by which physicians uncover these 
new indications is quick and inexpensive 
compared with Phase III trials. From an eco-
nomic and medical standpoint, there would 
be merit in exploiting these clinical observa-
tions and sharing them with physicians as a 
complement to, or replacement for, some of 
the traditional clinical development.

Public–private partnerships. Taking a different 
approach, a new kind of organization, known 
as the public–private partnership (PPP), has 
recently developed a clever virtual business 
model that emulates the collaborative features 
of the open-source concept12. An example is 
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the Medicines for Malaria Venture (MMV), 
which was established in 1999 to discover and 
develop new, affordable antimalarial drugs. 
Established as a nonprofit entity with a staff 
of only 13 people, it has assembled a portfolio 
of 19 projects ranging from discovery to 
Phase III (FIG. 1).

MMV gets its projects through open 
calls — anyone with an idea can contribute. 
An Expert Scientific Advisory Committee 
reviews the submissions and selects the 
projects that will be funded. Each is managed 
by a project manager who outsources the 

R&D to a network of 300 scientists at 40 insti-
tutions (universities, big pharma, biotechs 
and research institutes). Funding comes from 
public and philanthropic partners (BOX 1). 
After each step, the Scientific Advisory 
Committee reviews the data and decides 
whether to proceed or terminate the project. 
MMV’s cumulative spend from 2000 through 
2005 is about US$100 million, 90% of which 
funded actual research. MMV plans to out-
source manufacturing to low-cost partners, 
sell drugs at cost to developing countries, and 
market them through partners in developed 

markets (for example, to treat travellers). 
Its alliance with GlaxoSmithKline supports 
25 scientists funded equally by the partners.

The Initiative on Public–Private 
Partnerships for Health reckons that there 
are about 24 PPPs engaged in drug and 
vaccine R&D (TABLE 1). Most of them were 
created in the past 7 years and share a com-
mon profile13. First, they focus on neglected 
diseases. Second, they operate as virtual drug 
companies, with a small staff getting project 
ideas from outside, vetting them through a 
committee of experts and outsourcing R&D 
to a network of institutions. Third, they man-
age growing portfolios of projects ranging 
from discovery through to Phase III trials. 
Fourth, they have been able to function on 
lean budgets with a cumulative spending 
that seldom exceeds US$50 million. This 
makes them attractive vehicles to fund 
research in areas that are not economical for 
traditional drug R&D.

By the end of 2005, PPPs had attracted 
funding in excess of US$1.5 billion. 
Foundations have given about US$1.15 billion 
(with the Gates Foundation alone contributing 
more than US$950 million), governments 
US$244 million and private entities US$36 
million. In addition, donors have committed 
another US$3.5 billion which will be 
disbursed as needed by The Global Fund to 
Fight AIDS, Tuberculosis and Malaria.

Open-source versus alliance networks. It can 
be argued that the 25,000 alliances wrought 
by the 8,000 pharma and biotech companies 
over the past 15 years add up to a vast open-
innovation system that mimics the collabo-
rative features of the open-source model. 
Some scholars have countered, however, that 
alliances are less effective than open-source 
research at promoting innovation. This is 
because open-source networks are richer in 
‘weak links’ (loose relationships), whereas 
alliances pride themselves on the strength 
of the connections between partners. 
DeBresson14 has shown that weak links bring 
novel ideas into the fray whereas strong links 
tend to reinforce orthodoxies.

PPPs and big pharmas. TABLE 2 lists some of 
the projects and organizations coordinated 
by PPPs. As can be seen, GlaxoSmithKline 
features prominently, with Bristol-Myers 
Squibb, Novartis, Bayer, Sanofi-Aventis and 
Ranbaxy involved to a lesser extent.

!"##$%#&'"()%"*

PPPs have advantages and drawbacks 
compared with traditional R&D15. Advantages 
include the following.

!"#$%$&$+,"&-"*./.%"#&0$)&-('().(&1"%23)"

!"#"$%&%#'('%"&

!"#$%#&'(')#*$+,-$%./.-'.$0#)12-#$3%%04$'*$-2)$56$.$*1.++$,+$789$:1*$;<=$-#>,-1*$1,$.$?,.-&$,+$7@$

A'-#(1,-*$B",$-#>-#*#)1$+2)&')C$,-C.)'D.1',)*9$E)$<F>#-1$G('#)1'+'($E&H'*,-6$;,II'11##J$B"'("$

')(/2&#*$("#I'*1*J$5',/,C'*1*J$(/')'('.)*J$I./.-',/,C'*1*$.)&$&-2C$&#H#/,>I#)1$#F>#-1*J$.&H'*#*$,)$

>-,K#(1$*#/#(1',)$.)&$-#*#.-("$*1-.1#C69!!"#$%.).C#I#)1$!#.IL*$-#*>,)*'5'/'1'#*$.-#$1,M

'$<)(,2-.C#$1"#$*25I'**',)$,+$-#*#.-("$>-,>,*./*

'$G#/#(1$>-,>,*./*$.)&$)#C,1'.1#$B'1"$>.-1)#-*

'$G#1$2>$>-,K#(1NI.).C#I#)1$1#.I*$.)&$I,)'1,-$>-,C-#**

'$=-C.)'D#$I.)2+.(12-')C$.)&$I.-O#1')C

'$<.-)$.>>-,>-'.1#$-#12-)*$+-,I$I.-O#1#&$>-,&2(1*

'$P.'*#$+2)&*

'$;,II2)'(.1#$B'1"$C,H#-)I#)1$.C#)('#*

)"*+%,-

'$Q.1#*$R,2)&.1',)

'$?ST$?'//'1,)

'$<FF,)%,5'/

'$Q/,5./$R,-2I$+,-$S#./1"$P#*#.-("

'$:)1#-).1',)./$R#&#-.1',)$,+$T".-I.(#21'(./$%.)2+.(12-#-*$E**,('.1',)*

'$U#1"#-/.)&*$%')'*1#-$+,-$A#H#/,>I#)1$;,,>#-.1',)

'$P,(O#+#//#-$R,2)&.1',)

'$GB'**$EC#)(6$+,-$A#H#/,>I#)1$.)&$;,,>#-.1',)

'$V)'1#&$W')C&,I$A#>.-1I#)1$+,-$:)1#-).1',)./$A#H#/,>I#)1

'$V)'1#&$G1.1#*$EC#)(6$+,-$:)1#-).1',)./$A#H#/,>I#)1

'$X,-/&$?.)O

'$X#//(,I#$!-2*1

'$X,-/&$S#./1"$=-C.)'D.1',)

!"#$!"%&'("$

NATURE REVIEWS | ./01(.234567/8(  ADVANCE ONLINE PUBLICATION | 4

From: - Munos (2006) Nature Reviews. Drug Discovery.

Open-Source + Out-Source = low cost business model



10

Do we have the toolbox?
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database of protein structures

virtual ligand libraries

PubMed, journals other databases

literature searches

sequence similarity searches

protein structure modeling

protein-ligand docking

functional annotation

protein production protein engineering

compound librariessynthetic chemistry

structural biology target validation

high-throughput screening

substrate specificity studies
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TDI web site projects
Collaboration tools

Ginger Taylor

Collaborative Drug 
Discovery
Barry Bunin

Gene Cards

Structure Prediction

Target Selection for Structural Genomics

Gene Annotation

Gene Basket

Database of annotated chemical compounds



The Synaptic Leap
• Non-profit 

organization

• Original volunteers 
have commercial 
portal application 
background

• Significant science 
partner Tropical 
Disease Initiative

http://www.thesynapticleap.org
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Malaria & Schisto Communities 

SchistoMalaria
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Usefulchem
(blog) 

Chemists

http://thesynapticleap.org/?q=schist/projects
http://thesynapticleap.org/?q=schist/projects


Collaboration tools

Caution! 
The following does not exist 

and is STILL not funded. 

14
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Gene Board
collecting gene information

 • 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
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Target Annotation
Gene Wiki

The aim of the project is to provide tools to 
registered users to manually annotate malaria genes.
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Canada, and his PhD in Molecular Biology from Edinburgh University in 

Scotland.   
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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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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 

 

 

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 

 

 

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.  
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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 

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

 
 

 

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 
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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. 
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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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“Put a description of your paper on a weblog, 
and something very different happens. People 
who are very far afield  from your usual circle 
start thinking about the subject . They bring 
up interesting perspectives. ” 
Paul Meyers (Nature, vol 438, p549) 
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