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Describe the current state-of-the-art, outline objectives and methods of investigation, and give

relevont references.

Protein adsorption at polymer agueous solution interfaces is a nrablem
important in physical biochemistry, polymer surface science and surface science
in general. Although there has been considerahle work on protein adsorption
2t solid-liquid interfaces [1], it is enly recently that work has been dene on
extensively and well characterized surfaces of contrelled surface prenert
50, it has only been recently that methods have been developed for the stu
ef the adsorption of well cha'acr_m—lzed unlabeled proteins by interface spectro—
scopic means [2], which enables information on the conformational state and
orientation of the adsorbed protein to be deduced.
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2 Principal Investigators

Andrade, Department of 3\.-.-en;;in¢~:'.|g, College of Engineering, University

of Utah, Sait Lake City, Utan 84112 U.S.A.

Telephone: (801) 581-8509 TELEX: ':"-«'X '-s‘]f) 925-5283 UNI UTAH SLC H. Ringsdorf and his group at the Gutenberg University in Mairz have

Geveioped means to produce biochemical analog monomers whi can be made
form monolayers at the air-solution interface. These monomer monolay
transferred by ciassical Langmuir-Blodgett procedures to suitable solid sub- |
strates. The transferred momolayers can then be polymerized to provide a poly-

meric monoiayer of defined orientation and physical properties [3]. Such poly-

meric monolayer and multilayer films, because of their defined orientaticn,
structure, and chemical and physical character, are ideal model substrates

with which to study the adsorption of biological macromolecules, particularly
proteins and enzymes. In additiom, the Ringsdorf group has succeeded in pro-
JunkTE p(.th[‘Ldblr monomers which are znalogs to cell membrane phospholipid
3j. Thus, the polymer [ilm formed can in many respects be considered
to be a polymeric analog of a lipid bilayer structure. The study of adsorption
of proteins on such surfaces, including such multilayers impregnated with appro-
te proteins, may provide important infermation om the interaction of proteins
model cell membrane analogs, including information which should be useful

in considerations of protein-membrane receptor interactions.

F 8 R{ng'd.:rf Johannes Gutenberg-Universitat, Fachbereich Chemie,
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J.D. Andrade's group in Salt Lake City have applied modern surface analyti-
(a) () For Visits Abroad  (Give names, dastination and durstion of visits) Travel Living cal methods to the characterization of polymer surfaces for study of protein
adsorption processes. These techniques include interface ene rgetics, obtnm_u
L by contact angle methods directly at polymer-agueous solution interfaces [4]
X-ray photoelectron spectroscopy, and total internal reflection fluorescence
spectroscopy [2], based on the published methods of Watkins and Robertson [5].
The total internal reflection fluorescence technique allows one to study
L Ao : protein adsorption at the solid-liquid interface in situ in real time using
only the intrinsic tryptophan fluorescence of tryptophan-containing proteins
as the spectroscopic probc [2]. Studies performed with the adso on of un-
labeled native albumin and gamma globulins onto hydrophilic quartz and poly-
dimethyl siloxane-coated hydrophobic substrates have clearly documented the
""""""""""""""""""""""" feasibility of the techmique for the study of protain adsorption in situ.
3 Recent work with this technique has clearly established that the fluorescence
Substotals | emission spectrum of the adsorbed protein film can also be obtained dynamically
during the course of adsorption [2]. As the total internal reflection method
samples approximately 1,000 angstroms {n the bulk solutiom, not only does one
obtain information on the adsorbed protein but one obtains the bulk protein
signal simultaneously . Thus, by ;pprc:}:ria e computer subtraction technigues
and by reference to the fluorescence emission spectrum of the bulk prote in
solution, one can deduce the fluorescence emission of the adsorbed material.
By studying the desorption kinetics and the spectroscopic properties of the
irreversibly bound film, one obtains spectroscopic information on the irrever-
sibly bound component of the adsorbed protein as well as the reversibly bound
component. All of this can be done dynamically, kinetically, with resolution
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The major objectives of this program are to determine the protein adsorptiocn
characteristics of cell membrane model analogs prepared by the use of polymer-
izable monomers monolayers at ligquid-air interfaces. These oriented,
well structured, well characterized monolayers and multilayers of differing sur-
face and related properties are expected to be very useful model systems for the
of membrane-protein interactfons. It is expected that these results, com—
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Intemational Co-operation

Describe the roles to be played by each research team indicating relevant work done, state
the importance of this co-operation for the praject, and justify visits to be made.
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(a) Provide below o list of scientists, postdoctoral fellows end research students working on the project

(b) Attach a short curriculum vitae for each Principal Investigator (using the forms provided)

Highest % of time to be
Mome Discipline Degree Atfiliotion spent on project
Andrade, J.D. Bioeng D University of Utah 20%

Marerials Science Salt Lake City, UT U.5.A

Van Wagemen, R. Bicengineering Ph.D. University of Utah 5%
Salt Lake City, UT U.5.A.
Gregonis, D.E. Polymer Chemist Ph.D. University of Utah

Salt Lake City, UT U.5.A.

Bader, H. Organic
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Technology,

() Professor Y. Feijen, Folymer Division, partment
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P.0. Box 217, Twente University of Technology, Ensch
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Adam B.
Des St-Peres,
) Professor Pat Hendra,

Southampton, 509 SN
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(a) Con you provide a rough estimate of the total cost of this project ? yes
If yes, how much is it 7 $25,000

(k) What are the other sources of support for this project ?

U.5. NIH Grant HL18519
H. Ringsdorf has research support fr

°“'§SF§1; Principal Investigators been supported in the past by a NATO Research Grant ?

German government and Universicty
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1

Grant 1077 which was recently
closed (A. Gomes will confirm closure of Grant 17)
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