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PURIFICATION AND CHARACTERIZATION OF A MUSCLE CYTOSOLIC A COPPER CHAPERONE THAT IS SPECIFIC FOR CU,, BUT NOT FOR CU,,
CHAPERONIN. ASSEMBLY IN CYTOCHROME OXIDASE FROM BACILLUS SUBTILIS 168.

Rajani Srikakulam, Donald A. Winkelmann, Robert Wood Johnson Medical School, Pathology,
675 Hoes Lane, Piscataway, NJ 08854
Foldmg of the heavy in (HMM) gr of myosin synth d de novo in a rabbit
I! lysate is mediated by an eukaryotic cytosolic chaperonin, (CCT). The CCT is a 16-18
mer composed of up to nine different TCP-1 subunits. Analysis of the folding intermediates
reveals incomplete folding of the motor domain. However, the heavy chains form homodimers
and associate with the light chains stochlomemcally Addition of a cytoplasmic extract prepared
from myogenic cells to the i mp the folding of HMM, suggesting a role
for muscle-specific factors in the folding pathway. These may rep additional cof: that
enhance the activity of the existing reticulocyte CCT, or simply another chaperonin enriched in the
subunits suitable for myosm folding. To distinguish between these possibilities and to understand
the folding of myosin in vivo, we purified cytosoli in from chick keletal muscle.
Using an anti-TCP-18 antlbody, we identified two CCT complexa with similar molecular mass,
but distinct ionic prop We devel oped 2 | assay, in which nascent HMM
th d in reticulocyte lysate is i d with purified muscle chaperonin(s) and analyzed for
its ability to bmd and release from actin in an ATP dependent manner. The chaperonins are also
being ch ized by el py, subunit composition, ATPase activity, and ATPase
activation by various target proteins. Supported by NIH grant AR38454.
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NEURONAL TAU ACTS AS ANTI-CHAPERONE LIKE FUNCTION TO GAPDH
Rong-Qiso He, Yong-Hui Chen, Yang Liu, Lab of Visual Information Processing, Institute of
Biophysics, The Chinese Academy of Sciences, 15 Da Tun Rd, Chaoyang District, Beijing,
100101

Tau, a ber of microtubul d ins, functions in p ing the bly and
stabilization of microtubule, and plays an imp role in 1 h i i
of axonal and axonal i R 1 1 Idehyde-3-phosph

D-gl;

dehydrogenase (GAPDH, EC 1.2.1.12) was used as a substrate to research the effect of some
chaperones, for example, protein disulfide i on the refolding and ivation. Human
neuronal tau (Tau-40) has been used to study on d ion and of rabbit muscle
GAPDH. Tau supp d refolding and ofGAPDHwhenthlsenzymewasrucnv:ted
by d|Iut|on of GUHCL. Tau did not influence the activity of GA.PDH at room temperature or in the

b: of the d Furthermore, tau improved aggregation of tive GAPDH
either in GuHCI solution at low or by heating. It suggested that tau may act as an
anti-chaperone to GAPDH. However, tau lost the anti-chaperone-like function when it was
aggregated or phosphorylated by neuronal cdc2-like protein kinase. The anti-chaperone-like
function depends on tau native conformation.
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PROTEIN-LIGAND INTERACTIONS I

Neil R Mattatall, Joanna Jazairi, Bruce C Hill, Queen's University, Kingston, Ontario K7L 3N6
Canada

Bacillus subtilis 168 two bers of the oxidase family of integral
b proteins. One is a cytoch ¢ oxi which uses a dinuclear copper centre
called Cu, as the initial el from reduced cytoch ¢, and the second enzyme is a

menaquinol oxidase that does not have a Cu, centre. Both enzymes have a second copper centre,
Cug, which is physically ussocmed with thz site of oxygen bmdmg We have cloned the gene
ypmQ) from B. subtilis that is homol copper ct Scol, which
was first identified in yeast. When yme was deleted from the chromosome of B. subtilis,
cymcln'omc c oxldase activity was absent when the strain was grown on solid growth media; the
was d. This deletion can be 1 d by the
expresslon of ypmQ, with o wuhout a poly-histidine tag, from a plasrmd Interestingly, the
i was not 1! dbya d fonn of yme in which cysteine residues 64 and
68, proposed to be fi 1 in copper i were replaced with serine residues. The wild-
type and C64S, C68S YpmQ proteins were present in about equal amounts when detected by
western blotting. (This work was supported by an MRC grant to BCH.)
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SYNCHROTRON X-RAY FOOTPRINTING OF THE GELSOLIN-ACTIN COMPLEX
Sharon C Goldsmith, Simin D Maleknia, Steven C Almo, Mark R Chance, Albert Einstein
College of Medicine, Center for Synch Biosci 1300 Morris Park Avenue, Bronx, NY
10461
Synchrotron X-ray footprinting methods are applied to I studies of gelsolin segment-1 and
actin, as a model protem-llgand system. This high affinity (nM) macromolecular complex is an
ideal system as its crystal structure has been determined, |dent1fy|ng Speclflc amino aclds
participating in the binding interface. Radiolysis of water by sy
high flux of hydroxy! radicals that oxidize amino acid side chains of proteins according to thelr
solvent accessibility. As the solvent ibilities of di idues are altered upon
mﬁenctmns of a pmtem with ligand, synchrotron footprinting provides a method to pmbe these
mass i 1denufy the residues involved in hgmd
binding. A number of amino acids in i in solvent bility
upon interaction with actin, and we predict that these gelsolin residues wm have different rates of
idation, in the and ab of actin. The extent of radiolyti ion of gelsolin actin
binding residues, after millisecond exposure to synchrotron X-rays, has been quantitated by mass
spectrometry. The rates of oxidation of these residues have been established in the absence of
actin, and will be oompared to the rates in the presencé of actin. The change in the extent of
oxidation of these amino acids in the complex will be rep ive of an actin “footprint” on
gelsolin.
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SYNCHROTRON X-RAY FOOTPRINTING OF PROTEIN ANTIGENS AND THEIR
COMPLEXES

Simin D Maleknia, Janna G Kiselar, Michael Sullivan, Mark R Chance, Kevin M Downard,
Albert Einstein College of Medicine, Center for Synchrotron Biosciences, 1300 Morris Park
Avenue, Bronx, New York 1046!

A combi of synch is and mass sp ylsdescnbedtosmdydwsu-ucm
of p and the d. of p "..“ i i y duced by
lysis of protein soluti wnth h light, react wn.h ic and sulfur

amino acids within several milliseconds. The oxidation sites are |dent|ﬁed by tandzm mass
y. The rate of oxidation at these ive sites is d as a functi
time based on a measure of the relative proportion of oxidized and unoxidized proteolyuc pepude
ions by mass spectrometry. We found that oxidation rates late with a th
the solvent accessibility of residue side chains to provide a quantitative description of the three
dimensional surface of a protem In the case of the lysozyme model the approach is able, for
le, to disti h the ibility of the tryptophan residue side chains at positions
62 and 123 from each other and all other tryptophan residues based upon their rates of oxidation.
We have applied the technique to a number of protein antigens to show that synchrotron X-ray
footprinting can be applied to examine the nature and conformational dynamics of antigen-
antibody interactions. Antibody bound to the surface of an antigen affords a degree of protection
from oxidation at the i idues to enable the binding site to be identified.




