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ABSTRACT

Secticn: | Chooss

MADH quinone exidoreductase (complex T) pumps protons across the inner membrane of]
mitochondria or the plasma membrane of many bacteria. Human complex Tis involved in
numerous pathological conditions and degenerative processes. With 14 central and up to 3
accessory subunits, complex I i among the largest membrane-bound protein assemblies. T
perpheral atm of the L-shaped molecule contains flavine moncenmucleotide and eight or nine
won-sulfiur clusters as redox prosthetic groups. Seven of the won-sulfir clusters form a hne
electron transfer chain between flavine and quinone. In most orgamsms, the seven most
hydrophobic subumts formng the core of the membrane arm are encoded by the mitochon
genome. MWost central subumts have evolved from subumts of different hydrogenases and
bacterial Na /H' antiporters. This evelutionary ongm i3 reflected m three finectional moduls
complex I The coupling mechamsm of complex I most likely mvolves semiquinone mterme
that drive proton pumping through redoxz-linked conformational changes.

INTRODUCTION
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As one of the most fundamental metabolic principles, the vast majority of biochemical path
nwolves "bound hydrogen” interme diates in the form of IATH, WATPH, or reduced
flavoproteins. MATH generated in catabolic pathways is fed into energy converting electr
transfer chains wia MADH quinone exidoreductases. Three enzyme families catalyze this re
This review focuses on proton translocating MATH: quinone oxidereductase: This type of
enzyme, usually called complex I, was first described in mitochondria (1), but it is also fouy
many eubacteria where it is frequently termed MATH dehydrogenase-1 or NDH-1 (2, 3,
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job, we were spared the worst of that dreadful
period.

EARLY YEARS IN BALTIMORE

My early years were uneventful. I was a good,
but not outstanding, student. During my last
two years of high school, to help support the
family, Iworked part-dmein a large meatmar-
ket as a butcher’s assistant. T became quite
a skillful meat cutter and was promised a
full-tme job after high school graduatdion,
a not inconsequental prospect because the
United States was still mired in the Depres-
sion, and the possibility of college after high
school graduation was very remote. All of this
changed with the attack on Pearl Harbor by
the Japanese on Sunday, December 7, 1941.
I can still recall the radio announcer breaking
in on the broadeast of the New York Philhar-
monic Symphony to report that Pear] Harbor
had been attacked. The following day, the en-
tire student body of my high school assem-
bled to hear the radio broadcast of President
Franklin D. Roosevelt’s speech, “December 7,
1941 a date that will live in infamv.” I remem-
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Except for some plants, algae, and protists, the seven hydrophobic subumits are encoded by the
tritochondrial genome i mest eukaryotes (Table 1), However, i some cryvptophytic algaes such
ag Rhodomonas saling oo to 12 subunits are encoded by mitochondria (330, In other organism:
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Analysis of the Subunit Composition of Complex I from Bovine Heart Mitochondria™®

Joe Carroll, Ian M. Fearnley, Richard J. Shannon, Judy Hirst and John E. \Vﬂlk[arI

From the Medical Research Couneil Dunin Human Nutsition Unit, The Welleome Trust/MRC Building, Hills Road, Cambridge CB2 2XV, United Kingdom

Complex I purified from bovine heart mitochondria iz a multisubunit membrane-bound assembly. In the past, seven of its subunits were shown to be products of the mitochondrial genome,
and 35 nuclear encoded subunits were identified. The complex is L-shaped with one arm n the plane of the membrane and the other lying orthogonal to it in the mitochondrial matriz. With
mildly chactropic detergents, the mntact cemplex has been resolved inte warious subcomplexes. Subcomplex I\ represents the exirinsic arm, subcomplex Io consists of subcomplex I\ plus
part of the membrane arm, and subcomplex I5 is another substantial part of the membrane arm. The intact complex and these three subcomplexes have been subjected to extensive
reanalysis. Their subunits have been separated by three independent metheds (one-dimensional SD3-PAGE, two-dimensional iscelectric focusing/SDS-PAGE, and reverse phase hugh
pressure liquid chromatography (HPLC)) and analyzed by tryptic peptide mass fingerprinting and tandem mass spectrometry. The masses of many of the intact subunits have also been
measured by electrospray ionization tass spectrometry and have provided valuable information about post-translational modifications. The presence of the known 35 nuclear encoded
subunits in complex I has been cenfirmed, and four additional nuclear encoded subunits have been detected. Subunits B16.6, B14.7, and ESSS were discovered n the SDS-PAGE
analysis of subcommplesz I, in the two-dimensional gel analysis of the intact comples, and in the HPLC analysis of subcomplex 15, respectively. Despite many attempts, no sequence
information has been obtained yet on a fourth new suburit (mass 10,566 £ 2 Da) also detected in the HPLC analysis of subcormplex I8, Tt is unlikely that any more suburits of the bovine

complex remain undiscovered. Therefore, the intact enzyme is a complex of 46 subunits, and, assuming there iz one copy of each subunit in the complex, its mass is 980 kDa

tTo whom correspendence should be addressed: Medical Research Council Dunn Human Nutriion Unit, The Wellcome Trust/RC Bldg., Hills Rd., Cambridge CB2 2XY, UK. Tel
44-1223-252701; Fast 44-1223-252705; E-mail: walker@imre-dunm. carm ac ul
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[1 Jianping “u
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Abstract
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FOOD INTAKE AND THE REGULATION OF BODY WEIGHT

Stephen C. Woods' Michael W. Schwartz® Denis G. Baskin® and Randy J. Seeley’

IDepthnent of Psychiatry, University of Cincinnati Medical Center, Cincinnati, Ohio, 45267,
email steve woods(@psychiatry uc.edn

“Division of Metabolism, Endocrinology and Nutrition, Department of Medicine, University of
Washington, and the Puget Sound Veterans Administration Health Care System, Seattle,
Washington, 98195,

This chapter reviews the recent literature on hormonal and neural signals critical to the regulation
of indridual meals and body fat. Rather than eating in response to acute energy deficits, animals
eat when environmental conditions (social and learned factors, food availability, opportunity, etc.)
are optmal. Hence, eating patterns are idiosyncratic. Energy homeostasis, the long-term matching
of food intake to energy expenditure, is accomplished via controls over the size of meals.
Indtviduals who have not eaten sufficient food to maintain their normal weight have lower levels
of adiposity signals (leptim and insulin) in the blood and brain, and one consequence is that meal-
generated signals (such as CCK)) are less efficacious at reducing meal size. The converse is true if
individuals are above their normal weight, when they tend to eat smaller meals. The final section
reviews how these signals are received and integrated by the CINS, as well as the neural circuits
and transmitters imvobved.
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