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Overview

• Research context for physician-scientists

• Nationally

• At Penn

• An analysis of one person‟s career path

• A little science with a few pearls

• Discussion
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The Pipeline Is Narrow

Copyright restrictions may apply.

Ley, T. J. et al. JAMA 2005;294:1343-1351.

Composition of the Physician Workforce in the United States, 1980-2003
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MSTP Enrollment Is Growing… Slowly

Copyright restrictions may apply.

Ley, T. J. et al. JAMA 2005;294:1343-1351.

Numbers of Matriculating MD-PhD Students in the United States, 1990-2004
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Medicine, 29%

Surgery, 11%

Pediatrics, 10%Pathology, 8%

Neurology, 8%

Radiology, 7%
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Dermatology, 5%

Radiation oncology, 
3%

Postdoc, 5%

Ophthamology, 4% Anesthesiology, 2%

OB/Gyn, 1%

Emergency 
Medicine, 1%

MD-PhD program graduates

Brass et al., Academic Medicine, April 2010

95% do residencies
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Academia, 68%

Research 
Institute, 5%

Industry, 8%

Private Practice, 
16%

Other, 3%

MD-PhD program graduates: Long term outcomes

Brass et al., Academic Medicine, April 2010
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An “Objective” Analysis of One 

Person‟s Path — Mine
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Reflections on the Data

• Grants should be staggered

• Collaborative grants stimulate new research areas

• New technologies drive laboratory science

But, are not sufficient … novel ideas are necessary

• Clinical relevance engenders interest

• A high impact paper is usually no more work

• The quality of the team & its chemistry are key ingredients

• Build relationships with colleagues and mentors

• Leadership roles consume time & energy but have impact too
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Perelman School of Medicine

• Collaboration and collegiality are hallmarks of this institution

• Long standing tradition of scientific excellence 

• Attract faculty of the highest caliber from across the country

• A rich environment for faculty professional development

• Institutional commitment to mentoring 
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Number of 

Articles

Source: PubMed Search Engine; CSC Analysis

Penn SOM Publications in Top Tier Journals

Number of Penn Articles per Journal

Top 13 Journals by “Impact”
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Major SOM Facilities 

Clinical Research

Building

204,211 GSF

Biomedical

Research Building

385,000 GSF

Blockely Hall

166,425 GSF
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School of Medicine Facilities

Translational Research Center

Dedication May 3, 2011

531,373 GSF (400k GSF SOM)



22

A Few Vignettes
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MW presented at age 15 months with developmental delay 

and growth retardation. Her pulse was 140 bpm.

TFT‟s included: T4  =  33 g/dL 

TSH = 3.2 mIU/mL

RTH was diagnosed. By age 7, she 

developed chest pain, shortness of breath, 

and experienced tachycardia (>200 bpm) 

with exertion. ADHD was severe. She was 

treated with -blockers and methimazole, 

resulting in clinical improvement but 

worsening goiter.

Analysis of the TR gene revealed an 

Leu 454 Ser mutation.

RTH: A Dominant Negative Mechanism
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Chatterjee VKK et al., J Clin Invest 1991; 87:1977 

RTH Mutants: Dominant Negative Effects
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An Exception to a Venerable Rule

17 year old presents with pubertal delay. Treated with testosterone for 2 

years; no evidence of spontaneous puberty after hormone withdrawal. 

Karyotype XY 
FSH normal
LH increased, low testosterone ? 1o gonadal failure

Testicular biopsy: Leydig cell hypoplasia
Arrest of spermatogenesis
LH stimulation normal testosterone !!

Serum LH bioactivity reduced when tested in vitro

Family history:  Consanguinity
Infertility in 3 maternal uncles

Hypothesis: Mutation in LH gene
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Proband

• LH = 64.2 IU/L

• FSH = 113 IU/L

• Testosterone = 51 ng/dL

2

Weiss et al; N Engl J Med 1992; 326:179

1st Gonadotropin Gene Mutation
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1 461

Zinc         A

fingers      box   AF-2

DAX1 GKD DMD Xp21

1 Nuclear Receptor-like

DAX-1: Dosage sensitive sex-reversal,  

Adrenal hypoplasia congenita, X-chromosome

Honda S et al: J Biol Chem 268:7494, 1993

Zanaria E et al: Nature 372:635, 1994

470

Nuclear Receptors SF-1 and DAX-1

SF-1: Steroidogenic Factor-1  



34

Abnormal VMH

GnRH deficiency

Gonadotropin deficiency

Adrenal agenesis

Gonadal agenesis

XY sex reversal

Mullerian structures present

Decreased Dax-1

Luo X et al: Cell 77:481, 1994

SF-1 Knockout Mouse
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Heterozygous G35E Mutation in SF-1
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SF1 

Mutation

Genotype Karyotype-

Phenotypic 

sex

Adrenal 

Function

Gonad Uterus Year

Published

G35E heterozygous XY-female Failure Dysgenetic Present 1999

R255L heterozygous XX-female Failure Ovary Present 2000

R92Q homozygous XY-female Failure Dysgenetic Present 2002

Deletion heterozygous XY-female Normal Agenesis Absent 2004

C19X heterozygous XY-female Normal Dysgenetic Present 2004

18delC heterozygous XY-female Normal Dysgenetic Absent 2004

C19X

R255L

18delC

SF1 mutations account for ~10% of XY gonadal dysgenesis

Human SF-1 Mutations
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SF-1 Drives Differentiation of ES Cells
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Summary Points

• Identify and leverage your unique strengths

• Recognize and adopt disruptive technologies

• Surround yourself with high quality people

• Aspire to high impact research

• When in doubt….adapt to changes

• Make your research clinically relevant



40

"Be inspired by the knowledge that exists at the time you 

train, but be irreverent toward this knowledge...for this is 

the road to true understanding” -Charles Janeway, M.D.-

Eaton’s Portrait of Agnew

Science Evolves Continuously
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