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Nickolay Brustovetsky, Ph.D.

Assistant Professor of Pharmacology & Toxicology

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.)
INSTITUTION AND LOCATION

Voronezh State University, Voronezh, USSR
Institute for Biophysics, Pushchino, Russia
Institute for Biophysics, Pushchino, Russia
Munich University, Munich, Germany

DEGREE
(if applicable)

YEAR(s)

M.S.
Ph.D.
Postdoc
Postdoc

1980
1989
1990-1992
1992-1994

FIELD OF STUDY

Biophysics
Biophysics
Biophysics
Biochemistry

A. Positions and Honors.
Positions and Employment
1994-1997
Research Associate, Institute for Physical Biochemistry, Munich University, Munich, Germany
1997-2000
Research Associate/Assistant Professor, Department of Physiology, University of Minnesota,
Minneapolis, MN
2000-2003
Research Associate/Assistant Professor, Department of Neuroscience, University of Minnesota,
Minneapolis, MN
2003-present
Assistant Professor, Department of Pharmacology and Toxicology, Indiana University School of Medicine,
Indianapolis, IN
Other Experience and Professional Memberships
1994-1997
Visiting Scientist, Max-Planck-Institute for Biophysics, Frankfurt/Main, Germany
1998-present
Member, Biophysical Society
2004-present
Member, Society for Neuroscience
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Brustovetsky, N., Brustovetsky, T., Jemmerson, R., and Dubinsky, J.M. (2002) Calcium-induced
cytochrome c release from CNS mitochondria is associated with the permeability transition and rupture of
the outer membrane. J.Neurochem. 80, 207-218.
Brustovetsky, N., Tropschug, M., Heimpel, S., Heidkämper, D., and Klingenberg, M. (2002) A large Ca2+
-dependent channel formed by recombinant ADP/ATP carrier from Neurospora crassa resembles the
mitochondrial permeability transition pore. Biochemistry, 41, 11804-11811.
Brustovetsky, N., Jemmerson, R., and Dubinsky, J.M. (2002) Calcium-induced cytochrome c release from
brain mitochondria is altered by digitonin. Neurosci. Lett. 332, 91-94.
Brustovetsky, N., Dubinsky, J.M., Antonsson, B., and Jemmerson, R. (2003) Two pathways for
tBID-induced cytochrome c release from brain mitochondria: BAK- versus BAX-dependent. J.Neurochem.
84, 196-207.
Brustovetsky, N., Brustovetsky, T., Purl, K.J., Capano, M., Crompton, M., and Dubinsky, J.M. (2003)
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23, 4858-4867.
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C. Papers in press.
Brustovetsky, N., LaFrance, R., Purl, K.J., Brustovetsky, T., Keene, C.D.,
Low, W.C., and Dubinsky, J.M. (2005) Age-dependent changes in the calcium sensitivity of striatal mitochondria in
mouse models of Huntington’s Disease. - has been accepted for publication in J. Neurochemistry.
Ronald Jemmerson, R., Dubinsky, J.M, and Brustovetsky, N. (2005) Cytochrome c release from CNS mitochondria and
potential for clinical intervention in apoptosis-mediated diseases. - has been accepted for publication in
Antioxidants and Redox Signaling.
LaFrance, R., Brustovetsky, N., Sherburne, C., DeLong, D., and Dubinsky, J.M. (2005) Age-Related Changes in
Regional Brain Mitochondria from Fischer 344 Rats. - has been accepted for publication in Aging Cell.
Brustovetsky, T., Antonsson, B., Jemmerson, R., Dubinsky, J.M., and Brustovetsky, N. (2005) Activation of calciumindependent phospholipase A2 (iPLA2) in brain mitochondria and release of apoptogenic factors by BAX and truncated
BID. - has been accepted for publication in J.Neurochemistry.

D. Research Support
Ongoing Research Support
1 R01 NS050131-01

Brustovetsky (PI)

12/01/2004-6/30/2009

NIH/NINDS
Release of apoptogenic proteins from brain mitochondria.
This study investigates the mechanisms of release of apoptogenic proteins from brain mitochondria initiated by elevated
Ca2+ or by pro-apoptotic proteins. The central hypothesis of the proposed research is that an increased generation of
reactive oxygen species, augmentation of lipid peroxidation, activation of phospholipase A2, and K+ influx in brain
mitochondria are the major processes leading to the release of apoptogenic proteins induced by elevated Ca2+ or proapoptotic proteins tBID and BAX. The specific aims are: 1) Establish the K+-dependent mechanisms of the Ca2+-induced
swelling of brain mitochondria and release of apoptogenic proteins; 2) Determine the extent to which an activation of
mitochondrial K+ channels and the permeability transition contributes to the release of apoptogenic factors induced by proapoptotic proteins tBID and BAX in brain mitochondria; 3) Characterize the contribution of reactive oxygen species, lipid
peroxidation and phospholipase A2 in the permeabilization of the outer membrane and release of apoptogenic proteins
induced by tBID and BAX; 4) Determine the role of caspase activity in the release of apoptogenic proteins from brain
mitochondria exposed to tBID and BAX. The proposed research lays the foundation for a better understanding of the
molecular mechanisms of the permeabilization of the outer mitochondrial membrane induced by elevated Ca2+ or proapoptotic proteins tBID and BAX and contributes to filling in a gap in our knowledge of these phenomena.
Institutional Research Grant IRG-84-002-19
Brustovetsky (PI)
1/07/2004-6/30/2005
American Cancer Society
Elimination of brain tumor cells by delivering recombinant Smac/DIABLO and cytochrome c into cytosol.
The objective of the proposed research is to develop an experimental approach to eliminate brain tumor cells by delivering
a mixture of apoptogenic proteins, cytochrome c and Smac/DIABLO or Smac-derived peptides, into brain tumor cells. The
central hypothesis of the proposed research is that a delivery of recombinant Smac/DIABLO or synthetic Smac-derived
peptides in combination with cytochrome c into brain tumor cells triggers caspase cascade leading to death of tumor cells.
The specific aims are: 1) Determine the extent to which intracellular delivery of Smac-derived synthetic peptides or
recombinant Smac/DIABLO in combination with cytochrome c activates effector caspase-3 in brain tumor cell lines; 2)
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Establish to what extent a delivery of Smac-derived synthetic peptides or recombinant Smac/DIABLO and cytochrome c
into brain tumor cells leads to cell death. The proposed research establishes novel approaches to fight brain tumors using
an advance in emerging protein therapeutics.
Scientist Development Grant AHA # 0130497Z
Brustovetsky (PI)
7/01/2001-6/30/2005
American Heart Association, Norhtland Affiliate
Mitochondrial Cytochrome c Release in Neuronal Ischemia.
This study investigates the mechanisms of cytochrome c release from brain mitochondria induced by calcium and proapoptotic proteins. The specific aims are: 1) Determine the mechanism of Ca2+-induced cytochrome c release from
isolated brain mitochondria and neuronal mitochondria in situ upon stroke-relevant insults; 2) Determine the role of the
mPT and mitochondrial porin (VDAC) in Bax and Bid induced cytochrome c release from isolated brain mitochondria and
determine whether Bcl-xL induces a closure of VDAC responsible for inhibition of protein-induced cytochrome c release;
and 3) Determine the role of pro-apoptotic proteins in cytochrome c release into the cytosol of cultured neurons induced
by stroke-relevant insults and a possibility to use anti-apoptotic protein Bcl-xL in combination with cyclosporin A, a mPT
antagonist, to block cytochrome c release and prevent neuronal death.
Completed Research Support
Postdoctoral Fellowship AHA MN#9804691X
Brustovetsky (PI)
7/01/1998-6/30/2001
American Heart Association, Minnesota Affiliate
Interrelation of Ca2+ cycling, K+ influx, and permeability transition in brain mitochondria.
The objective of this project was to investigate a cross-talk between calcium cycling, K+ influx and permeability transition
in brain mitochondria.
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