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Quick program summary

HST
School of 

Engineering
School of 
Science

Yrs
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4
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Apply

6-10 
students/yr Pre-clinical Clinical

Longitudinal

GEMS Program

Adapted from Mark Kamps, UCSD

ÅPhD prog + GEMS
Å~2 yrs
Åcertificate
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Overarching objective 

Bench

Bedside
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Critical components 

Context  

Content

Community

What core material must 
students learn to enhance the 
likelihood of successfully 
pursuing research that 
can/will impact human health? 

Do students have an opportunity to
- Understand where their research, 

if translated, might have an impact?
- Identify problems for which 

research, if translated, would have 
an impact?

Do students have an 
opportunity to meet and 
be mentored by 
individuals from the 
many professions 
involved in effecting 
translation?
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GEMS implementation 
Semester 1 & 2 

Context  

Content

Community

Key learning objectives:
- Mechanisms of disease 

(cell/molecular processes)
- Manifestation of disease in 

humans (~organ based)
- Language of medicine

Pathology &
Pathophysiology

Common questions:
- Which first?

- cell/molecular vs organ
- normal vs abnormal

- Prerequisites
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GEMS implementation
semester 3 or 4 

Context  

Content

Community

Key learning objectives:
- Structure of a clinical 

encounter
- Reality of diagnosis and 

clinical care
- Language of medicine
- Culture of the òbedsideó and 

of medicine in general
- Linkage to research

Clinical 
Preceptorship
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GEMS implementation
All semesters 

Context  

Content

Community

Key aspects of HST 
community:

- Multiprofessional 
(clinicians, scientists, 
engineers, business)

- Community eventsHST

GEMS
GEMS community 

building:
- Student -organized annual 

retreat (with other HHMI 
programs)

- ~monthly gatherings

Translational Seminar
Seminars in Professionalism
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Strategy for change 

Context  

Content

Community
Bench

Bedside

ObjectiveStrategy
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Preliminary outcomes - 6 mo interviews  

Context  

Content

Community

#1 reason students apply: Clinical preceptorship

òI am more comfortable with papers that include 

pathological slides.  I look at tissues and ask 

what are the abnormalities, how do they relate 

to the disease." 

"The classes provided me with a vocabulary that 

helps me understand better the papers."

Re: a conference with both basic science and 

clinical researchers: 

- Many basic science colleagues only 

attended sessions that related to basic 

science, she also attended clinical research 

sessions 

- she "realized I had benefited a lot from 

GEMS because at the conference I could 

look at a slide and know what they are were 

talking about."  

ò Did I change?  Absolutely!ó

Students identified four areas of 

increased understanding:

- clinical medicine

- how clinicians reason

- how to connect with the clinical 

environment through people and 

journals, 

- challenges and obstacles that 

clinical medicine presents to 

translational researchers. 
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Depth of òtranslational experienceó

None



HHMI MIG PD meeting Mar ó09

Depth of òtranslational experienceó

None

Elective 
coursework or 
experiences
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Depth of òtranslational experienceó

None

Elective 
coursework or 
experiences    

Principled
curriculum and    

experiences    

HST - PhD
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Depth of òtranslational experienceó

None

Elective 
coursework or 
experiences    

Principled
curriculum and    

experiences    

Context

Community

Integration

Content
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GEMS helps students position 
themselves along a continuum

"there appears there are too many assumptions and unknowns in 

the medical problems to be solved in the clinic, and I don't really 

know how to judge whether some assumptions are good in order 

to solve the problems...I feel that it will probably be the best use of 

my future time and the many years that I have spent so far in my 

field to stay close to where I am now, but not totally unrelated to 

clinical medicine.  I prefer the engineering and basic science end, 

but I want my work to be applicable to clinical medicine."

ñ[In the Biology Dept. you can feel isolated from the medical fieldéI 

realize I shouldn't limit myself to one thing.  I should be exposed to a 

number of things."  

-The student brought up with her lab PI the possibility of doing a 

translational research thesis project and is talking with colleagues and 

clinicians she met at a basic science/clinical medicine conference 

about possible thesis ideas and future research directions.
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Lessons learned
ÅIt isnõt just about the classes
ðRemoving the barriers of communication;  fostering the 

seamless discussion between basic scientists and 
clinicians

ÅBut, even one semester can have 
a profound impact

ÅDiversity of disciplinary background is ok
ÅStructured interviews provide far 

more insight than course evaluations
ÅExplicit emphasis on translational issues is important -

perhaps as important as exposure to medicine
ÅEstablishing and sustaining a community is a core 

challenge

òMy 
understanding of 
the big picture 
improved a lotó

"I have definitely changed in my appreciation for advocating for bringing 
scientists and MDs together.  I am now of the mindset that if you want to 
advance your basic research into something that is useful and applicable, 
you have to get into the hospitals and get in touch with MDs and other 
staff...That's information you just don't get from the reading the 
literature...or going to talks."


