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EDUCATION 
1995 -


HARVARD MEDICAL SCHOOL



        Boston,  MA




Howard Hughes post-doctoral fellowship.







Advisor: Prof. George M. Church in the Department of Genetics.




Fields of Investigation: 





Development of  Microarray Technology





Proteomics of Transcription Factors





High-Throughput Yeast Two-Hybrid Technology





Automated Modelling of Signal Transduction Networks

1985 to 1995

STANFORD UNIVERSITY




       Stanford, CA


NIH pre-doctoral fellowship from the Medical Scientist Training Program.



M.D. / Ph.D.  awarded June 18, 1995.



Dissertation - “Electrostatic Interactions in Photosynthetic Reaction Centers” 



Thesis Advisor: Prof. Steven G. Boxer in the Department of Chemistry.

1981 to 1985

DARTMOUTH COLLEGE




     Hanover,  NH


Awarded B.A. degree cum laude, with High Honors from the Department of Chemistry. Chandler T. White Prize for excellence in research. 



Senior Thesis - “Towards the Synthesis of Perfluorosemibullvalene” 



Thesis Advisor: Prof. David M. Lemal in the Department of Chemistry.



Teaching Assistant in Organic Chemistry - Fall 1984.

RESEARCH EXPERIENCE 
Harvard Medical School







        Boston, MA
Advisor: George M. Church.  Field: Genomics

1. Developed a unique microarray platform of original design employing ink-jet deposition of array elements, useful for the production on DNA and protein microarrays. Developed methods for data analysis that increase the accuracy of fluorescence quantification, and the reliability of chip-to-chip comparisons.

2. Proteomics of transcription factors. Developed biochemical methodology for the purification of nucleic acid binding proteins from total cell lysates. Employed mass spectrometry for protein identification.

3. Developed method for increased throughput on yeast two-hybrid interaction assays.

4. Developed method for the automated modelling of signal transduction networks. Method incorporates protein connectivity data from large-scale yeast two-hybrid experiments and weights potential pathway connections using microarray expression profiling.   

Stanford University








       Stanford, CA
Advisor: Steven G. Boxer.  Field: Physical Chemistry.

The photosynthetic reaction center is the protein-chromophore complex responsible for the initial photochemical event involved in capturing the energy of sunlight. Although two nearly-equivalent paths for electron transfer exist, only the path inside the L-subunit is utilized. We investigated this surprising functional asymmetry using Stark spectroscopy. A quantitative analysis of electrochromic bandshifts was used to measure effective dielectric constants at several locations inside the protein complex. It was found that dielectric constants along the redox-active pathway in the L-subunit were consistently higher than those along the redox-inactive pathway in the M-subunit. The increased dielectric constant stabilizes the charge-separated states, providing a molecular explanation for the functional asymmetry of the protein-chromophore complex. Techniques employed include Stark spectroscopy, ultra-low temperature methods, FPLC of proteins, laser spectroscopy, and three-dimensional analysis of xray crystallographic coordinates.

Medical training: core clinical rotations plus elective rotations in clinical genetics, intensive care, cardiology, radiology, radiation oncology, neurology, emergency medicine, and a subinternship in medicine. 

Dartmouth College








      Hanover, NH
Advisor: David M. Lemal.  Field: Synthetic Organic Chemistry. 

Investigated various synthetic approaches to a theoretically important fluorocarbon. The goal of the synthesis, perfluorosemibullvalene, is predicted to have a delocalized single bond, much as the pi-electron double bonds in benzene are delocalized. Synthetic intermediates were characterized by NMR spectroscopy, gas chromatography and elemental analysis. Techniques employed involved UV photochemistry, vacuum-line transfers, and column and thin-layer chromatography.
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6. “Dielectric Asymmetry in the Photosynthetic Reaction Center”,  Martin A. Steffen, Kaiqin Lao and Steven  G. Boxer, Science 264, 810-816 (1994).

7. “Effects of Applied Electric Fields on the Quantum Yields for the Initial Electron Transfer Steps in Bacterial Photosynthesis. II. Dynamic Stark Effect”, Kaiqin Lao, Stefan Franzen, Martin Steffen, David Lambright, Robert Stanley and Steven G. Boxer, Chemical Physics, 197, 259-275 (1995).

8. "Characterization of the Light Harvesting Antennas of Photosynthetic Purple Bacteria by Stark Spectroscopy: I. LH1 Antenna Complex and the B820 Subunit from Rhodospirillum rubrum", Lucas M.P. Beekman, Martin Steffen, Ivo H.M. van Stokkum, John D. Olsen, C. Neil Hunter, Steven G. Boxer, and Rienk van Grondelle, Journal of Physical Chemistry, 101, 7284-7292 (1997).

9. " Microarray analysis of the transcriptional network controlled by the photoreceptor homeobox gene Crx",  Livesey FJ, Furukawa T, Steffen MA, Church GM, Cepko CL, Current Biology, 10, 301-10 (2000)

10. “Measuring absolute expression with microarrays with a calibrated reference sample and an extended signal intensity range”, Dudley AM, Aach J, Steffen MA, Church GM, Proc Natl Acad Sci U S A, 99, 7554-7559 (2002)

10. "Automated Modelling of Signal Transduction Networks", Martin Steffen, Allegra Petti, John Aach, Patrik D'haeseleer, George Church; BMC Bioinformatics, 3:34 (2002).

11. “Mass Spectrometric Identification of Proteins Bound to DNA in vivo”, Martin Steffen, Jacob D. Jaffe, Eric Spooner, Robert G. Steen, George Church; Nature Biotechnology, in revision.


