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b. Final Progress Report 

(1) Foreword.-NA 

(2) Table of contents- N A 

(3) List of appendices etc.- NA 

(4) Statement of the problem studied 

We are using protein engineering to produce biomolecular materials that mimic or 
extend the properties of materials found in nature. Our current focus is on bacterial S 
layers and the molluscan protein abductin. S layers form the outer envelopes of many 
bacteria. As two-dimensional protein crystals, they are expected to have many 
interesting applications in biotechnology. Abductin is the major protein constituent 
of the highly elastic inner hinge ligament of the scallop. The protein, or recombinant 
derivative of it, will form a basis for the preparations of materials with unusual 
physical properties. 

5. Summary of most important results 

1) Elucidation of an in vitro assembly pathway for the S layer formed by the SbsB 
protein of Bacillus stereothermophilus. Assembly occurs when the monomeric 
protein is above a critical concentration, by a nucleation dependent mechanism (Y. 
Wang). 

2) Exploration of the domains of SbsB required for S layer assembly by using 
truncation and deletion mutagenesis. The C terminus is critical for assembly (Y. 
Wang). 

3) Development of an improved protocol for high throughput cysteine scanning 
mutagenesis by PCR and in vivo recombination (S. Howorka). 

4) Extensive cysteine mutagenesis in preparation for exploring and modifying the 
properties of SbsB by targeted chemical modification. Surface accessible residues in 
the monomeric and assembled forms of the bacterial surface layer protein were 
revealed by modification with a reactive polymer. The identification of residues 
crucial for assembly was in agreement with and extended the findings from 
truncation and deletion mutagenesis. (S. Howorka). 

5) Lipid bilayers supported with S layers. S layers were used to support and thereby 
strengthen conventional lipid bilayers. Further, S-layer ultrafiltration membranes 
were developed, providing an even more robust support for bilayers (with B. 
Schuster in the laboratory of U. Sleytr). 

6) Sequences of cDNAs encoding the protein component, abductin, of the inner hinge 
ligament of the mollusk Argopecten irradians. Abductin is the major protein 
constituent of the highly elastic inner hinge ligament. The unusual sequence of the 
protein was previously unknown and contains a Gly-Gly-Phe-Gly-Gly-Met-Gly-Gly- 
Gly-Xaa repeat (Q. Cao). 

7) Visualization of the a-hemolysin pore and an assembly intermediate by atomic force 
microscopy. This worked confirmed the heptameric structure of the pore under a 
variety of conditions. It also showed that the prepore assembly intermediate is a 
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heptamer with its seven-fold axis perpendicular to the membrane surface (ARO 
project of J.Yang). 

8)        Purification and characterization of recombinant spider silk expressed in Escherichia 
coli. Genes encoding a spider silk repeat sequence were prepared and expressed in 
Escherichia coli. Sufficient material is obtained for studies of fiber processing (with 
the laboratory of D. Kaplan) 
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