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A.  Personal Statement 
The laboratory is interested in P450 Cytochromes (CYPs) function in both physiological and pathological 
processes. In the 1980’s, we showed that the limiting step in steroid biosynthesis from cholesterol is the 
metabolism of cholesterol to pregnenolone in the inner membrane of specialized mitochondria, catalyzed by 
CYP11A1. Hormonal regulation occurs first at the level of cholesterol transport into the mitochondria. The 
mediator of this response is the steroidogenesis acute regulatory protein (StAR). We study how this protein 
directs cholesterol transfer into mitochondria and, more recently, the hormonal regulation of StAR expression. 
We have shown that StAR mRNA forms a second long transcript that is regulated through AU-rich elements 
by a PKA-induced phosphoprotein, TIS11b, and that PKA stimulates StAR transcription through suppression of 
the repressor kinase, SIK, which inhibits CREB and SF1 (R01 DK074819, with G.Hammer, U of Michigan). In 
1990, we purified an unusual mouse CYP, subsequently called Cyp1b1, which we cloned from a mouse 
embryofibroblast line. We now study how Cyp1b1 mediates the rapid disruption of bone marrow lymphoid and 
myeloid progenitor cells by polycyclic aromatic hydrocarbons and associated injury repair processes in 
other exposed tissues (R01 DK072749, with C. Czuprynski).  Cyp1b1 is also expressed in early embryo cells, 
where it appears to be a major contributor to retinoic acid synthesis. We find that embryogenesis and later 
development in Cyp1b1-/- mice is very sensitive to vitamin A depletion and that these mice exhibit a 
substantially decreased obesity response to high dietary fat, due to anomalies in the adipose tissue and to 
enhanced hepatic fatty acid metabolism. We are exploring how Cyp1b1-deficient endothelial cells exhibit 
impaired angiogenesis in vivo, due to increased oxidative stress (Nader Sheibani, PI; R01 EY018179). We 
suspect that the endothelial changes may affect the liver and adipose development. We have just developed 
Floxed Cyp1b1 mES cells, which will allow us to explore these cell–type specific contributions of Cyp1b1.  
 
 
B.  Positions and Honors 
 
Positions and Employment 
1966-1967 NATO Fellow with P. Hemmerich, Basal University, Switzerland 
1967-1969 NIH and NATO Fellow with J.L. Gaylor, Cornell University, Ithaca, NY 
1969-1972 MRC Fellow with G.S. Boyd, Edinburgh University, Edinburgh, Scotland 
1972 Visiting Scientist with W.H. Orme-Johnson, Biochemistry, University of Wisconsin, Madison, 

WI 
1972-1973 Research Associate with W.H. Orme-Johnson, Biochemistry, University of Wisconsin, 

Madison, WI 
1973-1978 Assistant Professor, Pharmacology, University of Wisconsin, Madison, WI 

                                                                                                   



1978-1982 Associate Professor, Pharmacology, University of Wisconsin, Madison, WI 
1982-Present Professor, Pharmacology, University of Wisconsin, Madison, WI 
1983-1998 Director, Environmental Toxicology Center, University of Wisconsin, Madison, WI 
1998-2003 Director, NIEHS Center for Developmental and Molecular Toxicology, University of 

Wisconsin, Madison, WI 
 
Other Experience and Professional Memberships 
1995-1996 Editor of Physiological Functions of Cytochrome P450, published October, 1996. 
2000- National Cancer Institute Study Group for Research on Genotoxicity of Estrogens. 
2000-2003 External Advisor University of New Mexico – NIEHS Center 
2001 External Advisor University of California Santa Cruz Toxicology Program 
2002 Society of Toxicology – President Molecular Biology Specialty Section 
2003 Society of Toxicology Elections Committee 
2003 External Advisor - University of Queensland School of Biomedical Sciences 
2003 Georgetown University DOD Center of Excellence for Environmental Effects on Breast Cancer 
2003-2006 Associate Editor, Toxicological Sciences 
2004 Fox Chase Cancer Center NIEHS Center for Environmental and Developmental Effects on 

Breast Cancer 
2004-Present Associate Editor, Journal National Cancer Institute. 
Present Member of the Society of Toxicology 
Present Member of American Society for Pharmacology and Experimental Therapeutics (ASPET) 
 
Honors and Awards 
1964 2nd class Honors in Natural Science (Chemistry) 
1966 D. Phil. (Chemistry) under R.O.C. Norman, Oxford (including one year at York University) 
1998-2003 WARF Mid-Career Faculty Researcher Award 
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D.  Research Support 
 

Ongoing Research Support 
ACTIVE 
 
R01 DK072749 Jefcoate (PI) 03/01/07-02/29/12 
NIH 
Liver Vs Bone PAH Metabolism: Synergy with TNF in Bone 
Major goal: To determine the mechanism of generation of reactive polycyclic aromatic hydrocarbon metabolites 

in bone marrow and how this alters hematopoiesis.   
 

R01 DK074819 Jefcoate (PI) 07/01/08-06/30/13 
NIH 
StAR Expression:  Integration of Transcription with Regulation via the mRNA 3’UTR 
Major goal: (1) Explore the hypothesis that protein kinase C-initiated stimulation of StAR transcription is 

synergistically enhanced by low levels of cAMP/PKA; (2) Further develop our finding that Br-
cAMP, but not PKC, rapidly stimulates TIS11b, a newly identified regulator of post-transcriptional 
regulation; (3) Address the hypothesis that hormonal regulation (particularly by ACTH) initiates 
signaling through both cAMP/PKA and Ca/PKC pathways that can potentially utilize both synergy 
in transcription and TIS11b modulation of post-transcriptional processes. 

 

R01 EY018179 Sheibani (PI), Jefcoate (Co-PI) 08/01/09-07/31/11 
NIH 
CYP1B1 and Retinopathy of Prematurity 
Major goal: Delineate the physiological role of CYP1B1 in the modulation of retinal vascular oxidative stress 

and its impact on expression and activity of eNOS and TSP2, and the role of NF-κB in modulation 
of these genes. 

 
 
 

                                                                                                 



Completed Research Support 
 
R01 DK55302 Jefcoate (PI) 03/15/99-02/28/03 
NIH/NIDDK 
Mechanism of TCDD Suppression of Adipogenesis 
The major goals of this project were: (1) to elucidate the mechanism of suppression of differentiation of mouse 
embryo fibroblasts to adipocytes; (2) to evaluate the possible role of Cyp1b1. 
 
 
R01 CA81493 Czuprynski (PI) Jefcoate (Co-PI) 05/01/99-02/28/04 
NIH/NCI 
Mechanisms of DMBA-Induced Bone Marrow Toxicity 
The major goal of this project was to examine the role of Cyp1b1 in the ability of DMBA-treated bone marrow 
stromal cells to cause apoptosis in developing B lympocytes.  
 
 
R01 ES09827 Jefcoate (PI) 02/01/00-01/31/05 
NIH/NIEHS 
Disruption of Steroidogenesis by Arsenite 
The major goal of this project was to study the inhibitory effects of arsenite on cholesterol metabolism. 
 
 
R01 CA87609 Jefcoate (PI) 04/01/01-03/31/06 
NIH/NCI 
Polycyclic Hydrocarbons and CYP1B1 in Breast Cancer 
The major goals of this project are: (1) to test the hypothesis that CYP1B1 in human breast epithelial cells is a 
major contributor to carcinogenic activity of PAHs in this tissue; (2) to show that the expression is substantially 
dependent on mammary development. 
 
W81XWH-06-1-2005 Jefcoate (PI) 12/15/05-04/14/07 
Department of Defense 
Regulation of Tumor Cell Growth by the Mesenchymal Environment of the Bone Marrow is Enhanced by a 
High Fat Diet 

Major goals: (1) Characterize how in vivo adipogenesis in bone marrow stromal cells (BMS) affects the growth 
of LnCAP prostate cell lines; (2) Identify how BMS adipogenesis in vivo changes the growth support for LnCAP 
cells; (3) Identify growth stimulatory factors released from BMS under conditions that optimally stimulate 
LnCAP cell growth. 
 
P50 DK065303 Bushman (PI); Jefcoate (Project Leader) 09/01/05-08/31/07 
NIH 
Mechanisms for Acquired Changes in Prostate Growth Regulation: Development – Project 1 
Major goals: (1) Examine the impact of bone stromal cell differentiation on prostate cancer cell growth 
 

                                                                                          


