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nvitation from the Organizing Committee

Improving the economics of producing fuels and chemi-
cals is vital to many industrial sectors. We've designed the
program for the 22 Symposium on Biotechnology for Fuels and
Chemicals to deliver the latest research breakthroughs and results
in biotechnology that stimulate such improvements. Whether you
represent the industrial, academic, or government sector, we
invite you to join us and participate in this exciting exchange of
information and ideas. You will not only find tremendous oppor-
tunity for productive interaction with your domestic colleagues,
but since this symposium has an international scope, you will also
gain from the results of research efforts abroad.

With the 229 Symposium, we continue the tradition of
providing an informal, congenial atmosphere that our participants
find conducive to pursuing technical discussion of program
topics. This year technical topics include:

Session 1 Feedstocks Production, Modification, &
Characterization

Session 2 Applied Biological Research

Session 3.Processing Research

Session 4Bioenergy & Bioproducts: Forum on Recent
Government Initiatives

Session 5.Industrial Chemicals

Session 6 Enzymatic Processes and Enzyme Production

You and those traveling with you will also enjoy the
social activities we've included this year, taking advantage of the
Symposium’s setting in Tennessee’s Great Smoky Mountains
National Park.

After looking over the schedule and agenda, we hope
you'll register to join us this year for the™&ymposium. Please
use the registration form in this program, or visit our web site to
register soon. We look forward to seeing you!

www.ct.ornl.gov/symposium



Schedule at a Glance

Conference Program

Sunday,

11:00 am - 3:00 pm,
5:00 pm - 8:00 pm

1:00 pm - 5:00 pm

Monday, May 8, 2000

7:30 am - 8:15 am

8:15 am - 8:20 am
8:20 am - 12:00 noon

12:00 noon - 1:00 pm
1:00 pm - 5:00 pm

Tuesday, May
7:30 am - 8:15 am

8:15 am - 8:20 am
8:20 am - 12:00 noon

12:00 noon - 1:30 pm
1:30 pm - 5:00 pm

7:00 pm - 9:00 pm

Wednesday, May 10, 2000

7:30 am - 8:15 am

8:15 am - 8:20 am
8:20 am - 12:00 noon

5:00 pm - 10:00 pm

May 7, 2000

Registration - Tennessee
Ballroom Foyer

Session 1: Feedstocks
Production, Modification, and
Characterization

Registration
Continental Breakfast
Speaker’'s Breakfast

Opening Remarks

Session 2: Applied Biological
Research

Lunch
Session 3: Processing Resear(

9, 2000

Registration
Continental Breakfast
Speaker’s Breakfast

Opening Remarks
Session 5: Industrial Chemicals

Lunch

Special Topics (roundtable
discussion groups)

Session 4: Bioenergy and
Bioproducts

Registration
Continental Breakfast
Speaker’s Breakfast

Opening Remarks

Session 6: Enzyme Proces
and Enzyme Production

Closing Remarks

Poster Session

Social Activities

7:00 pm - 10:00 pm

9:00 am - 12:00 noon

6:00 pm - 7:00 pm
t¥:00 pm - 10:00 pm

£9:00 am - 12:00 noon

ses  9:00 am - 12:0(

12:00 noon - 5:00 pm
6:00 pm - 9:00 pn

N

Welcoming Reception
Tennessee Ballroom Foyer

Guest Program (continental
breakfast)

Social Hour
Banquet with Speaker

Guest Program (continental
breakfast)

noon  Guest Program (contin
breakfast)

Free Afternoon

Reception during Poster
Session (buffet and heavy
hors d’oeuvres)

bntal




Sessions/Schedule

1:00 p.m.

Sunday, May 7, 2000

- 1:10 p.m. Opening Remarks

Session 1 — Feedstocks Production,
Modification, and Characterization

Cochairs:

1:10 p.m.
1:15 p.m.

1:40 p.m.

2:10 p.m.

2:40 p.m.

Jim McLaren, Inverizon International Inc.
Vincent Chiang, Michigan Technological
University

Introduction to Session and Overview

Oral Presentation 1-0wenty Years of Trials,
Tribulations, and Research Progress on
Bioethanol Technology: Selected Key Events
Along the Way, C. WymanThayer School of
Engineering, Dartmouth College, Hanover, New
Hampshire

Oral Presentation 1-@2enetic Modification of
Woody Feedstock QualitiesR. J. Dinus Depart-
ment of Wood Science, University of British
Columbia, Vancouver, British Columbia, Canada

Oral Presentation 1-@3uality Characteristics of
Grasses and Genetic Improvement for Bio-
mass H. G. Jungand K. P. Vogel, U.S. Depart-
ment of Agriculture, Agricultural Research
Service, St. Paul, Minnesota

Intermission

2:55 p.m.

3:20 p.m.

3:45 p.m.

4:10 p.m.

4:35 p.m.

Oral Presentation 1-@etoxification of Lignocel-
lulose Hydrolysates with lon-Exchange Resins
N.-O. Nilvebrant A. Reimann, A. Q. Sainz, S.

Larsson, and L. J. Jénsson, Swedish Pulp and Paper

Research Institute, Stockholm, Sweden; and
Department of Applied Microbiology, Lund
Institute of Technology, Lund University, Lund,
Sweden

Oral Presentation 1-G%apeseed Cake as a
Biomass Source for Production of Liquid FuelE.
Culcuglu, E. Unay, and F. Karaosmn, Depart-
ment of Chemical Engineering, Istanbul Technical
University, Istanbul, Turkey; and Mobil Oil—
Turkey, Istanbul, Turkey

Oral Presentation 1-O8icropropagation and
Essential Oils of Four Cultivated Medicinal Plant
Species of the Lamiaceae Family?. C. Santos-
GomesM. J. Vilaga-Silva, L. Amorim, A. P. S. P.
Guedes, C. Aratgjo, G. Ramos, A. Vicente, and M.
Fernandes-Ferreira, Department of Biology,
University of Minho, Portugal; Biorope,
Guilhabreu, Vila do Conde, Portugal; and ERCA/
DRAEDM, S Pedro de Merelim, Braga, Portugal

Invited Industrial Speaker

Session Wrap-up

Monday, May 8, 2000

Session 2 — Applied Biological Research

Cochairs:

8:30 a.m.
8:35 a.m.

8:55 a.m.

Peter Rogers, University of New South Wales
Barbara R. Evans, Oak Ridge National
Laboratory

Introduction to Session and Overview

Oral Presentation 2-0Cloning and
Overexpression of Genes Encoding Various
Glucose Transporters in Genetically Engineered
Glucose- and Xylose-Cofermentingaccharomyces
Yeasts N. Hg M. Sedlak, Z. Chen, S. Ting, and A.
Brainard, Laboratory of Renewable Resources
Engineering, Purdue University, West Lafayette,
Indiana; and Department of Microbiology and
Immunology, University of British Columbia,
Vancouver, BC, Canada

Oral Presentation 2-@¥hat Happens toPichia
stipitis When It Loses Its Alternative Respiratory
Pathway?N-Q. Shj T. W. Jeffries, and J. Cruz,

9:15 a.m.

9:35 a.m.

9:55 a.m.

Forest Products Laboratory, USDA Forest Service,
Madison, Wisconsin; Department of Bacteriology,
University of Wisconsin, Madison, Wisconsin; and
Department of Chemical Engineering, University of
Vigo, Ourense, Spain

Oral Presentation 2-03enetic Improvement of
Zymomonas mobiligor Ethanol Production:
Chromosomal Integration of the Xylose and
Arabinose-Fermenting GenesM. Zhang Y. C.
Chou, A. Mohagheghi, K. Evans, S. Milstrey, X. K.
Lai, and M. Finkelstein, Biotechnology Center for
Fuels and Chemicals, National Renewable Energy
Laboratory, Golden, Colorado

Oral Presentation 2-CBvaluation of Recombi-
nant Zymomonas mobilisStrains on Corn Fiber
Hydrolysate, E. Dennisorand C. Abbas, Fermenta-
tion Research, Archer Daniels Midland, Decatur,
lllinois

Questions and Session Review

Institute for Microbial and Biochemical Technology, 10:05 a.m. Intermission



Sessions/Schedule

Monday, May 8, 2000 (continued)

10:20 a.m. Part Il Introduction and Session Overview

10:25 a.m. Oral Presentation 2-6feterologous Expression

of Trichoderma reeseCBH |: Effect of Site-

Directed Mutations on Expression and Thermo-
stability, S. R. DeckeW. Adney, J. O. Baker, S.
McCarter, T. Vinzant, J. Sakon, K. L. Barnett, and

M. E. Himmel, Biotechnology Center for Fuels and

Chemicals, National Renewable Energy Labora-
tory, Golden, Colorado; and Chemistry and

Biochemistry Department, University of Arkansas,

Fayetteville, Arkansas

10:45 a.m.

and Technology, Koganei, Tokyo, Japan

11:05 a.m. Oral Presentation 2-0mMmobilization of

Biocatalysts for Hydrogen Production H. O'Neill

Oral Presentation 2-@&nstruction of Antibody-
Conjugated Bacterial Magnetic Particles and
Application to Biosensors R. SatoH. Takeyama,
T. Tanaka, and T. Matsunaga, Department of
Biotechnology, Tokyo University of Agriculture

and J. Woodward, Chemical Technology Division,

Oak Ridge National Laboratory, Oak Ridge,

Tennessee

11:25 a.m.

Oral presentation 2-@enetic and Biochemical
Diversity of Bacteria in Industrial Wastewater
Bioreactors, M. Bramuccj S. Thomas, C. Qiong,

and V. Nagarajan, Central Research and Develop-

ment Experimental Station, DuPont, Wilmington,

Delaware
11:45 a.m.
12:00 p.m. Session Wrap-up

Session 3 — Processing Research

Cochairs: David N. Thompson, Idaho National
Engineering and Environmental Laboratory
Thomas R. Hanley, University of Louisville
1:00 p.m. Introduction to Session and Overview
1:15 p.m.  Oral Presentation 3-(Aroduction of Ethanol

and Methane from a Sulphite Pulp Mill Process

Stream, T. G. Jantschl. Angelidaki, B. de

Hvidsten, and B. K. Ahring, Biotechnology, KC,
Lund, Sweden; Department of Biotechnology,

Technical University of Denmark, Lyngby,

Denmark; and Borregaard Industries, Sarpsborg,

Norway

Questions and Session Review/Final Discussion

1:40 p.m.

2:10 p.m.

2:40 p.m.

3:10 p.m.
3:30 p.m.

3:55 p.m.

4:35 p.m.

5:00 p.m.

6:00 p.m.
7:00 p.m.
8:00 p.m.

Oral Presentation 3-Q2se of Carbonic Acid for
Hydrolysis of Xylan, G. P. van WalsupEnviron-
mental Studies and Energy Research Center, Baylor
University, Waco, Texas

Oral Presentation 3-@eactivity Screening,
Operation of a Novel Solids-Fed Bioreactor, and
Analysis of Mineral Recovery for Conversion of
Paper Sludge to EthanaglL. Lynd K. Lyford, J.
Munsie, C. South, K. Levenson, and B. Appelqvist,
Thayer School of Engineering, Dartmouth College,
Hanover, New Hampshire

Oral Presentation 3-@ellulase Recovery via
Membrane Filtration , W. Moresand R. Davis,
Department of Chemical Engineering, University of
Colorado, Boulder, Colorado

Intermission

Oral Presentation 3-0®oduction of

Biosurfactants by a New and Promising Strain of
Pseudomonasp. PAl L. M. Santa AnnaG. V.
Sebastian, E. P. Menezes, T. L. M. Alves, and D. M.
G. Freire, Petrobras Research Center and Pharmacy
Department, Federal University of Rio de Janeiro,
University City, Rio de Janeiro, Brazil; Andre
Tosello Foundation, Campinas, Sao Paulo, Brazil;
COPPE/PEQ, Federal University of Rio de Janeiro,
Brazil; and Pharmacy Department, Federal Univer-
sity of Rio de Janeiro, Brazil

Oral Presentation 3-0@easurement of Bubble
Size Distribution in a Protein Foam Fractiona-
tion Column Using a Capillary Probe with
Photoelectric SensorsL. Dy, Y. Ding, A. Prokop,
and R. D. Tanner, Chemical Engineering Depart-
ment, Vanderbilt University, Nashville, Tennessee

Oral Presentation 3-0ixed Acid Fermentation

of Paper Fines and Industrial BiosludgeS. Domke
and M. Holtzapple, Dow Chemical, Freeport, Texas;
and Department of Chemical Engineering, Texas
A&M University, College Station, Texas

Session Wrap-up

Social Gathering (Tennessee Ballroom Foyer)
Banquet (Tennessee Ballroom)

After dinner address By. Frank Harris, Board of
Directors - Discover Life In America and Associate
Laboratory Director of Biological and Environmen-
tal Sciences, Oak Ridge National LaborattAl
Taxa Survey of the Great Smokies National Park:
What it is and Why”

Presentation of the Charles D. Scott Award to Dr.
Karel Grohmann



Sessions/Schedule

Tuesday, May 9, 2000

Session 5 — Industrial Chemicals

Cochairs:

8:20 a.m.
8:30 a.m.

8:55 a.m.

9:20 a.m.

9:50 a.m.
10:20 a.m.

10:45 a.m.

11:10 a.m.

Michael Cockrem, KiwiChem International, Inc.
Manoj Kumar, Genencor International, Inc.

Introduction to Session and Overview

Oral Presentation 5-Q&ctic Acid Production
Using Engineered Yeastsl. C. LievenseD. Porro,
L. Brambilla, B. M. Ranzi, L. Alberghina, M. M.
Bianchi, L. Frontali, A. A. Winkler, J. P. van
Dijken, J. T. Pronk, and C.-L. Liu, A. E. Staley
Manufacturing Company, Decatur, lllinois;
University of Milan--Bicocca, Milan, Italy;
University of Rome La Sapienza, Rome, Italy;
BIRD Engineering, Rotterdam, The Netherlands;
and Delft University of Technology, Delft, The
Netherlands

Oral Presentation 5-@bnversion of Sodium
Lactate to Lactic Acid with Water Splitting
Electrodialysis, A. Torang A-S. Joénsson, and G.

11:30 a.m. Oral Presentation 5-&ffect of Pretreatments on
Surfactin Production from Potato Process
Effluent by Bacillus subtilis D. ThompsonS. Fox,
and G. Bala, Biotechnologies Department, Idaho
National Engineering and Environmental Labora-
tory, ldaho Falls, Idaho

12:00 p.m. Session Wrap-up

Special Topic Discussion Groups

2:00 p.m. - 4:00 p.m.

Special Topic on CQ Sequestration.The topics of discussions
will include, but are not limited to, the current status of, CO
sequestration research, the assessment pe@@3sions and

global warming, and the potential of science and technology
(especially biotechnology) in helping to solve this increasingly
urgent problem. We will have several short (15-min), interesting
presentations followed by discussior@hair: James W. Lee,

Oak Ridge National Laboratory

1:30 p.m. - 5:00 p.m.

Zacchi, Department of Chemical Engineering, Lund Special Topic on Commercialization of Biomass to Ethanol.

University, Lund, Sweden

Oral Presentation 5-@3plication of Solid/Gas
Biocatalysis: Esterification ReactionsS. Lamare
and M. D. Legoy, Laboratoire de Génie Protéique
et Cellulaire, Université de La Rochelle, Pdle
Sciences et Technologie, La Rochelle, France

Intermission

Oral Presentation 5-&hzyme Technology for
the Production of a Vitamin C Intermediate, T.
Dodge M. Boston, L. Maheras, M. Kumar, F.
Valle, R. LaDuca, and A. Jarnagin, Fermentation
Development Department, Genencor Internationall,
Palo Alto, California

Oral Presentation 5-83oduction of Bacterial
Cellulose from Alternate FeedstocksD. Thomp-
sonand M. Hamilton, Biotechnologies Department,
Idaho National Engineering and Environmental
Laboratory, Idaho Falls, Idaho

Oral Presentation 5-88oduction of Levulinic
Acid and Use as a Platform Chemical for
Derived Products J. J. BozellL. Moens, D. C.
Elliott, Y. Wang, G. G. Neuenscwander, W.
Fitzpatrick, R. J. Bilski, and J. L. Jarnefeld,
National Renewable Energy Laboratory, Golden,
Colorado; Pacific Northwest National Laboratory,
Richland, Washington; Biofine, Inc., Waltham,
Massachusetts; Chemical Industry Services, Inc.,
Richmond, Virginia; and New York State Energy
Research and Development Authority, Albany,
New York

The goal of this workshop is to show participants that we are
close to demonstrating the technical viability of an integrated
biomass-to-ethanol process and that progressive technical
advances and policy decisions will likely greatly enhance the
economic attractiveness of the process. The speakers are listed ol
the write-up page with the title of their presentation. Each speaker
will talk for about 15 minutes, and then there will be a 5- to 10-
minute question periodChairs: Jack N. Saddler and David J.

Gregg, University of British Columbia

Session 4 — Bioenergy and Bioproducts:
Forum on Recent Government Initiatives

Cochairs: Robert A. Harris, U.S. Department of Energy
Bruce E. Dale, Michigan State University

7:00 p.m. - 9:00 p.m.
7:00 p.m. Introduction and Session Overview

A roundtable forum on the President’s Executive Order, the
Bioenergy Initiative, th& echnology Roadmap for Renewables
Vision 2020 and other initiatives. The forum will consist of
remarks by the panelists followed by a roundtable discussion with
audience participation on the recent Bioenergy Initiative, the
Executive Order, and other recent thrusts.

Panelists (invited)

* Richard Moorer, DOE’s Director of the National Biobased Products

and Bioenergy Coordination Office
¢ Ron Buckhalt, USDA’s Director of the National Biobased Products
and Bioenergy Coordination Office
Don Johnson Grain Processing Corporation
+ Paul Caswell New Uses Council and Archer Daniels Midland
« Robert Bloksberg-Fireovid, National Institute of Standards and
Technology

9:00 p.m.  Session Wrap-up



Sessions/Schedule

Wednesday, May 10, 2000

Session 6 — Enzymatic Processes and
Enzyme Production

Cochairs:  Jeff Tolan, logen Corporation
David Short, DuPont, Inc.

8:20 a.m. Introduction and Session Overview

8:35 a.m. Oral Presentation 6-&xpression of Thermo-
stable Nitrile Hydratase in Escherichia colifor
Acrylamide Production, P. Oriel, R. Padmakumar,
and S-H. Kim, Department of Microbiology,
Michigan State University, East Lansing, Michigan

9:00 a.m. Oral Presentation 6-@ntrol of the Growth
Rate in Cellulase Hyperproducers Derived from
Trichoderma reeseby Haploidization and
Autopolyploidization Techniques H. Toyamaand
N. Toyama, Department of Food Science and
Technology, Minamikyushu University, Miyazaki,
Japan

9:25 a.m. Oral Presentation 6-G8eparation and Charac-
terization of Metallized Cellulose-Binding
Domains B. R. Evanand J. Woodward, Chemical
Technology Division, Oak Ridge National Labora-
tory, Oak Ridge, Tennessee

9:50 a.m. Intermission

10:10 a.m. Oral Presentation 6-Odteraction of Trichoderma
reeseiCellulases and Lignocellulosic MaterialsH.
Palonen F. Tjerneld, M. Linder, G. Zacchi, and M.
Tenkanen, VTT Biotechnology, VTT, Finland

10:35 a.m. Oral Presentation 6-@ellulase Enzyme Produc-
tion on Bagasse Pretreated with Hot WaterC.
Wymanand M. Bigelow, BC International Corpora-
tion, Dedham, Massachusetts; and Thayer School of
Engineering, Dartmouth College, Hanover, New
Hampshire

11:00 a.m. Oral Presentation 6-0&vo-Step Steam Pretreat-
ment of Softwood Impregnated with Dilute HSO,
or SO, for Ethanol Production, J. SoderstromL.
Pilcher, M. Galbe, and G. Zacchi, Department of
Chemical Engineering 1, Lund University, Lund,
Sweden

11:25 a.m. Oral Presentation 6-®fogress Report: logen’s
Demonstration Plant for Conversion of Cellulosic
Biomass to Ethanol by Enzymatic HydrolysisB.
Foodyand J. S. Tolan, logen Corporation, Ottawa,
Ontario, Canada

12:00 p.m. Session Wrap-up - Closing Remarks

12:00 p.m. - 5:00 p.m. Free Afternoon

Poster Session
Posters should be put up on Tuesday, May 9, 2000.

5:00 p.m.- 7:30 p.m. Sessions 1, 3,5
7:30 p.m. - 10:00 p.m. Sessions 2, 4, 6

6:00 p.m. - 9:00 p.m. Social Gathering with Buffet

Chair:  Nhuan P. Nghiem, Oak Ridge National
Laboratory

A tentative list of poster titles is given at the end of this program
An updated list of titles and abstracts is posted on the sympo-
sium website.



Poster Session

Wednesday Evening, May 10

Chair: Nhuan P. Nghiem

Oak Ridge National Laboratory

5:00 - 10:00 pm
All posters should be put up on Tuesday, May 9, 2000. Presenters

should be near their respective posters as below:

5:00 p.m. - 7:30 p.m.
7:30 p.m. - 10:00 p.m.

6:00 p.m. - 9:00 p.m.

Sessions 1, 3, 5
Sessions 2, 4, 6

Social Gathering with Buffet

This evening’s program will showcase the full range of topics for the areas of the formal sessions. Presenters are
encouraged to set up their posters by 1:00 p.m. on Tuesday, May 9. The poster format is most appropriate for presen-
tations that benefit from detailed descriptions and direct interaction between the author and other participants.

. ____________________________________________________________________________________________________________________________________|]

Feedstocks Production, Modification, and
Characterization

Poster 1-08Ethanol from Trash: It's in the Pipeline, C. Clements

and K. Martin, Clements Environmental Corporation, Los Angeles,
California; and Solid Waste Management Dept., Public Works Agency,
County of Ventura, Ventura, California

Poster 1-09FTIR Quantitative Analysis of Sugars and Lignin in
Pretreated Softwood Solid ResidugdM. P. TuckerQ. A. Nguyen,

W. A. McHale, F. P. Eddy, K. Kadam, L. M. Gedvilas, and J. D. Webb,
Center for Biotechnology of Fuels and Chemicals, and Center for
Measurements and Characterization, National Renewable Energy
Laboratory, Golden, Colorado

Poster 1-10FTIR Spectroscopy of Xylanase-Oxygen-Peroxide
Hardwood Kraft Pulp: A Multivariate Characterization , A. R.
GongalvesR. Angelo, and N. Duran, Departamento de Biotecnologia,
Faculdade de Engenharia Quimica de Lorena, Lorena, SP, Brazil; and
Instituto de Quimica, Universidade Estadual de Campinos
(UNICAMP), Campinas, SP, Brazil

Poster 1-11Study of Bleachability and Characterization by FTIR-
PCA of Acetosolv Pulps Obtained from Sugarcane Bagasde. S.
Ruzenand A. R. Gongalves, Departamento de Biotecnologia,
Faculdade de Engenharia Quimica de Lorena, Lorena, SP, Brazil

Poster 1-12Chelation Power of Oxidized Lignins Used in the

Peroxide Bleaching of PulpsM. R. SilvaJ. L. Colodette, and A. R.
Goncalves, Universidade Federal de Vigosa, Vigosa, Minas Gerais,
Brazil; and Departamento de Biotecnologia, Faculdade de Engenharia
Quimica de Lorena, Lorena, SP, Brazil

Poster 1-13Production of Oxychemicals from Acid-Soluble
Hardwood Lignin, Q. Xiangand Y. Y. Lee, Department of Chemical
Engineering, Auburn University, Auburn, Alabama

Poster 1-14Effect of Pretreatment Reagent and Hydrogen Peroxide
on the Enzymatic Hydrolysis of Oakwood in the Percolation
ProcessS. B. KimB. H. Um, and S. C. Park, Department of Chemical
Engineering, Gyeongsang National University, Chinju, South Korea;
and Korea Institute of Energy Research, Biomass Research Team,
Taejon, Korea

Poster 1-15Predicting Enzymatic and Rumenal Digestibility of
Pretreated BiomassL. Raoand Bruce Dale, Department of Chemical
Engineering, Michigan State University, East Lansing, Michigan

Poster 1-16lmprovement of Photosynthetic Efficiency Through
Reduction of Chlorophyll Antenna Size J. W. LeeL. Mets, and E.
Greenbaum, Chemical Technology Division, Oak Ridge National
Laboratory, Oak Ridge, Tennessee; and Department of Molecular
Genetics and Cell Biology, University of Chicago, Chicago, Illinois

vi

Poster 1-17Photosynthetic Hydrogen Production in Two
ChlamydomonasMutants—Enhanced Oxygen ToleranceJ. W.

Lee M. Ghiradi, M. Seibert, and E. Greenbaum, Oak Ridge National
Laboratory, Oak Ridge, Tennessee; and National Renewable Energy
Laboratory, Golden, Colorado

Poster 1-18Substrate Specificity ofa-Galactosidases from

Different Fungal Sources N. NutsubidzeM. Moore, K. Krumm,

and F. Brinkhaus, Kemin Industries, Inc./Kemin Biotechnology, LC,
Des Moines, lowa; and lowa State University, Ames, lowa

Poster 1-19Determination of Reaction Kinetics of Straw and
Stalk of Rapeseed Using Thermogravimetric Analysjd-.
Karaosmanglu, B. D. Cift, and A. $1giglir-Ergtidenler, Chemical
Engineering Department, Istanbul Technical University, Istanbul,
Turkey

Applied Biological Research

Poster 2-09Preliminary Considerations Regarding the Use of
Immobilized Candida guilliermondiiCells in Xylitol Production

from Sugarcane Bagasse Hydrolysafés. Silva W. Carvalho, M.
Vitolo, M. Felipe, and I. Mancilha, Departamento de Engenharia
Quimica, Faculdade de Engenharia Quimica de Lorena, Lorena, SP,
Brazil; and Departamento de Tecnologia Bioquimico-Farmacéutica,
Universidade de Sao Paulo, Sao Paulo, SP, Brazil

Poster 2-10Characterization and Development of Thermophilic
Cellulolytic Bacteria for Biomass Conversion ProcesseM.

Ozkan S. G. Desai, Y. Zhang, D. M. Stevenson, J. Beane, and L. H.
Lynd, Thayer School of Engineering, Dartmouth College, Hanover,
New Hampshire

Poster 2-11Metabolic Engineering of Saccharomyces cerevisiae

for the Production of Ethanol from Xylose, Y-S. Jinand T. W.
Jeffries, Department of Food Science, University of Wisconsin—
Madison, Madison, Wisconsin; and Institute for Microbial and
Biochemical Technology, Forest Products Laboratory, USDA Forest
Service, Madison, Wisconsin

Poster 2-12Continuous Ethanol Production by Immobilized
Escherichia coliKO11 in a Fluidized-Bed Bioreactor, N. B.
PammentB. Zhou, G. J. Dumsday, and G. A. Stanley, Department
of Chemical Engineering, University of Melbourne, Parkville,
Victoria, Australia

Poster 2-13Preparation of an Amylolytic and Ethanol-Producing
Yeast Strain by Recombinant DNA TechnologyJ. X. Lug R. L.

Ye, and T. Y. Zhang, School of Life Sciences, Zhongshan Univer-
sity, Guangzhou, China



Poster 2-14Cloning and Overexpression of TAL1, TKL1, and
ADHL1 in Glucose- and Xylose-Cofermentingsaccharomyce¥ easts
and Their Effect on Ethanol Fermentation N. Ho, Z. Chen, M.

Poster Session

Poster 2-260verexpression of Glucose-6-Phosphate Dehydro-
genase (G6PD) in Genetically Modifiedaccharomyces cerevisiae
A. Pessoa, JrF. H. Lojudice, D. P. Silva, M. Vitolo, N. I. T.

Sedlak, and A. Brainard, Laboratory of Renewable Resources Engineer-Zanchin, and C. C. Oliveira, Department of Biochemical and

ing, Purdue University, West Lafayette, Indiana

Poster 2-15Development of 2-Deoxyglucose Mutants of Genetically
Engineered Glucose- and Xylose-Cofermentin§accharomyces
Yeasts for Improved Ethanol Production Y. Baiand N. Ho,
Laboratory of Renewable Resources Engineering, Purdue University,
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Poster 5-16Mathematical Modeling of Controlled-Release Kinetics
of Herbicides in a Water Bath Using a Dynamic Systen. M.
Pereira A. R. Goncalves, F. T. Silva, A. Ferraz, and S. C. Oliveira,

Poster Session

Poster 6-12Lipase and Protease Production byenicillium

restrictum Physiological Behavior in Submerged and Solid-State
Fermentations, D. M. G. Freire P. Gomes, A. Pinto, and L.

Castilho, Faculty of Pharmacy and PEQ/COPPE, Federal University
of Rio de Janeiro, Rio de Janeiro, RJ, Brazil; and Biochemical
Engineering Division, Gesellschaft fur Biotechnologische Forschung,
Braunschweig, Germany

Poster 6-13Solid-State Fermentation of Phytase from Cassava
Dregs K. Hong Y. Ma, M. Li, and J. Zhao, Division of Research
Affairs, South China University of Tropical Agriculture, Danzhou,
Hainan, China

Poster 6-14Effect of Agitation and Aeration on the Production

of Hexokinase bySaccharomyces cerevisigel. Vitolo, D. P. Silva,
and A. Pessoa, Jr., Department of Biochemical and Pharmaceutical
Technology, University of Sdo Paulo, Sdo Paulo, SP, Brazil

Poster 6-15Preliminary Kinetic Characterization of Xylose

Reductase and Xylitol Dehydrogenase Extracted fronCandida
guilliermondii FTI 20037 Cultivated in Sugarcane Bagasse
Hydrolysate for Xylitol Production, M. Vitolo, L. Sene, M. G. A.
Felipe, and S. S. Silva, Department of Biochemical and Pharmaceuti-
cal Technology, Faculty of Pharmacy, University of Sdo Paulo, Sdo
Paulo, SP, Brazil; and FAENQUIL-DEBIQ, Lorena, SP, Brazil

Departamento de Biotecnologia, Faculdade de Engenharia Quimica de Poster 6-16Extraction by Reversed Micelles of an Intracellular

Lorena, Lorena, SP, Brazil

Poster 5-17The Influence of Bark-Derived Extractives on Fermen-
tation of Softwood Prehydrolyzates to EthanqlJ. N. SaddlerJ.
Robinson, A. Boussaid, and D. J. Gregg, Forest Products Biotechnol-
ogy, Department of Wood Science, The University of British Colum-
bia, Vancouver, British Columbia, Canada

Enzymatic Processes and Enzyme Production

Poster 6-08Effective Thermostablea-Amylase Production from
Bacterial Phage f105-Based RecombinanBacillus subtilis W. Lq

G. Liu, Y-Y. Wang, and Y-C. Leung, Department of Applied Biology
and Chemical Technology, Hong Kong Polytechnic University, Hung
Hom, Kowloon, Hong Kong

Poster 6-09In-House Production of Bacteriala-Amylase and
Fungal Glucoamylase by Solid-State Fermentation witBacillus sp.
and Aspergillussp. for Hydrolysis of Starchy BiomassS. K. Soni
and H. Singh, Department of Microbiology, Punjab University,
Chandigarh, India

Poster 6-10Effect of Phosphorus on Phosphatase Production by
Ectomycorrhizal Fungi, A. de Araujo J-P. Dimbour, and S. Roussos,
IRD, Université de Provence, CESB/ESIL, Marseille, France

Poster 6-11Influence of Temperature on the Growth and
Xylanolytic Enzyme Production by Aspergillus fumigatusR. M.

Xylose Reductase Enzyme fronCandida guilliermondii M. G. A.
Felipe E. V. Cortez, M. Vitoloi, C. Roberto, and A. Pessoa, Jr.,
Biochemical and Pharmaceutical Technology Department, Faculty of
Pharmacy, University of Sdo Paulo, Sdo Paulo, SP, Brazil; and
FAENQUIL-DEBIQ, Lorena, SP, Brazil

Poster 6-17Screening of Variables in3-Xylosidase Recovery

Using CTAB Reversed MicellesA. Pessoa, JrF-A. Hasmann, and
I-C. Roberto, Biochemical and Pharmaceutical Technology
Department, FCF/USP, Sao Paulo, SP, Brazil; and Departamento de
Biotecnologia-FAENQUIL, Lorena-SP, Brazil

Poster 6-18. Effect of ka on the Production of Glucose-6-
Phosphate Dehydrogenase frorBaccharomyces cerevisidgrown

by a Batch Fermentation ProcessA. Pessoa, JrD. P. Silva, and

M. Vitolo, Biochemical and Pharmaceutical Technology Department,
Faculty of Pharmacy, University of Sdo Paulo, Sdo Paulo, SP, Brazil

Poster 6-19Influence of Operating Conditions and Vessel Size on
Oxygen Transfer During Cellulase Production D. Schell J.

Farmer, J. Hamilton, B. Lyons, J. C. Saez, and A. Tholudur, National
Renewable Energy Laboratory, Golden, Colorado

Poster 6-20Integrated Simultaneous Saccharification and
Cofermentation Using Whole-Cellulase Enzyme and Xylose-
Fermenting Zymomonas mobilisN. Dowe M. M. Newman, A.
Mohagheghi, and J. D. McMillan, Biotechnology Center for Fuels
and Chemicals, National Renewable Energy Laboratory, Golden,
Colorado

Poster 6-21Behavior of Xylose Reductase and Xylitol Dehydro-
genase Enzymes as a Function of Sugarcane Bagasse Hydrolysate

Peralta C. G. M. Souza, and C. G. Boer, Departamento de Bioquimica, Treatment for Obtaining Xylitol , L. Alves M. D. G. Felipe,

Universidade Estadual de Maringa, Maringd, PR, Brazil

Xi

J. B. A. Silva, and M. Vitolo, Departamento de Biotecnologia,
Faculdade de Engenharia Quimica de Lorena, Lorena, Séo Paulo,
Brazil; and Faculdade de Ciéncias Farmacéuticas, Universidade de
Sé&o Paulo, Cidade Universitaria, Sao Paulo, SP, Brazil



Poster Session

Poster 6-22Influence of the Dilution Factor of Rice Straw Hydroly-
sate on Xylose Reductase ActivityZ. Mayerhoff 1. Roberto, and T.
Franco, Departamento de Biotecnologia, Faculdade de Engenharia
Quimica de Lorena, Lorena, S&o Paulo, Brazil; and Departamento ce
Processos Quimicos, Universidade Estadual de Campinas, Cidade
Universitaria, Campinas, Sao Paulo, Brazil

Poster 6-23Hydrolysis of the Proteins Present in Cheese Whey,
Using Trypsin and Chymotrypsin, R. L. C. GiordanpC. Galvéo, A.
Silva, and R. Giordano, Departamento de Engenharia Quimica,
Universidade Federal de Sao Carlos, Sao Carlos, SP, Brazil

Poster 6-24Enzymatic Hydrolysis of Polysaccharide Gums for
Dextrin Production, H. SreenathBiological Systems Engineering,
University of Wisconsin—Madison, Madison, Wisconsin

Poster 6-25Kinetic and Mass Transport Parameters in Maltotriose
Hydrolysis Catalyzed by Glucoamylase Immobilized on
Macroporous Silica and Wrapped in Pectin GelR. L. C. Giordanp
L. Gongalves, G. Suzuki, and R. Giordano, Departamento de

Poster 6-31Physiological Aspects Involved in the Production of
Xylanolytic Enzymes by Deep-Sea Hyperthermophilic Archaea

C. M. Andradeand G. Antranikian, Departamento de Engenharia,
Bioquimica, Escola de Quimica--Universidade Federal do Rio de
Janeiro, Rio de Janeiro, Brazil; and Technical University Hamburg,
Hamburg-Harburg, Germany

Poster 6-32Xylanase Production byAspergillus awamoriand the
Influence of Different Nitrogen SourcesN. Pereira, Jr, J. L. S.

Lemos, and M. C. A. Fontes, Departamento de Engenharia Quimica,
Escola de Quimica, Universidade Federal do Rio de Janeiro, Rio de
Janeiro, Brazil

Engenharia Quimica, Universidade Federal de Sédo Carlos, S&o Catrlos,

SP, Brazil; and Departamento de Engéizh@uimica, Universidade
Federal do Ceard, Fortaleza, CE, Brazil

Poster 6-26Selection of Stabilizing Additive for Lipase Immobiliza-

tion on Controlled-Pore Silica by Factorial DesignH. F. De Castro

C. M. F. Soares, M. H. A. Santana, and G. M. Zanin, Departamento de
Engenharia Quimica, Faculdade de Engenharia Quimica de Lorena,
Lorena, Sdo Paulo, Brazil; Departamento de Biotecnologia, Faculdade
de Engenharia Quimica, UNICAMP, Campinas, SP, Brazil; and
Departamento de Engenharia Quimica, Universidade Estadual de
Maringa, Maringa, PR, Brazil

Poster 6-27Kinetic Studies of Lipase fromCandida rugosaA
Comparative Study of the Free and the Immobilized Enzyme on
Porous Chitosan BeadsG. M. Zanin E. B. Pereira, F. F. De Moraes,
and H. F. De Castro, Chemical Engineering Department, State
University of Maringa, Maringa, PR, Brazil; and Departamento de
Engenharia Quimica, Faculdade de Engenharia Quimica de Lorena,
Lorena, SP, Brazil

Poster 6-28Catalytic Properties of Free and Immobilized Cello-

biose G. M. Zanin L. P. V. Calsavara, and F. F. De Moraes, Chemical
Engineering Department, State University of Maringa, Maringa, PR,
Brazil

Poster 6-29Characterization of the Cyclomaltodextrin
Glucanotransferase fromBacillus firmus Strain 37, F. F. De

Moraes G. Matioli, and G. M. Zanin, Pharmacy and Pharmacology
Department and Chemical Engineering Department, State University of
Maringa, Maringa, PR, Brazil

Poster 6-30Cloning and Expression inEscherichia coliof Xylanase
from the Thermophilic Thermomyces lanuginosukDC-4145, C. M.
Andrade M. C. T. Damaso, O. B. Martins, R. M. Albano, and N.
Pereira, Jr., Department of Biochemical Engineering, Escola de
Quimica, Department of Medical Biochemistry, ICB/CCS, and
Department of Biochemistry, Universidade Federal do Rio de Janeiro,
Rio de Janeiro, Brazil



Registration / Social / Site

REGISTRATION SOCIAL PROGRAM AND TOURS

Advance Registration. To register for the symposium, com-
plete the form provided herein and mail it with your check made
payable to Twenty-Second Symposium on Biotechnology. Pre-
registration is encouraged. The Symposium registration fee of
$400.00 ($450.00 if payment is received after April 3, 2000)

Sunday, May 7 Evening reception for attendees and their
guests (light snacks, no charge)

Monday, May 8 Morning Guest Program for guests of
nclud dmission to all technical X i i attendees (continental breakfast and information on appropriate
Includes admission 1o all technical Sessions, receptions, conti- oy \yrsjons will be provided). The Guest Program fee includes

nental breakfast each day, refreshment breaks, the Monday P :
evening banquet, the Tuesday luncheon buffet, and a copy of the?oarrgﬁlepgttéogf g?tJ#§:g§y$a2%do\6Vednesday mornings as well. Fe

published Proceedings. The registration fee for full-time

students is $125. One-day registration is $150 (3175.00 if Evening Banquet at the Park Vista Hotel (preceded by a social

payment is received after April 3, 2000). Fees must be paidin 1y The symposium fee includes the social hour and banque

U.S. currency, drawn against a U.S. bank. If unable tosend ) 4 4, 1e5ts of attendees must purchase tickets. Fee for guests
funds drawn against a U.S. bank, you must include an additional attendees: $30.00

$50.00 to cover all bank processing fees. MC/Visa accepted.

Refunds/Cancellations. We understand that sometimes plans| ~ Wednesday, May 10  Free Afternoon. Local hiking trips

change. All refund requests submitted in writing and post- can be arranged at no additional cost for any date.
marked by April 1, 2000 will be issued by full. Substitutions . ) _ )
may be made at any time. Evening Poster Session with dinner buffet for registered

attendees. Guests of attendees may purchase tickets ($25.00).
On-site Registration. The registration desk and information
desk, located on the lower level of the Park Vista Hotel, will be
open Sunday, May 7, from 10:00 am to 9:00 pm and will be
maintained throughout the symposium.

: : . LODGIN

Special NeedsThe planning committee wants to ensure your ODGING

comfort and convenience at the symposium. If you have any  The Park Vista Resort Hotel is a premier resort and convention
special needs, please indicate these on your registration form, center overlooking Gatlinburg. Every room boasts a beautiful

and we will call you to make appropriate arrangements. view of the Smokies. Reservations for lodging should be made
) ) . directly with the Park Vista. A special Symposium room rate of
Cancellations and RefundsCancellation of advance registra- $73.00 (including taxes) is being offered for the nights of May
tion will be accepted if received before April 18, 2000. 7-11, 2000. Rooms should be reserved with a credit card by
April 3, 2000, to guarantee lodging at the Symposium rates.
COMMUNICATION WITH THE STAFF Reservations received after this date will be on a rates-available
space-available basis only. To reserve your room, please conta
Chairman: Brian Davison Secretary: C. Renae Humphrey the Park Vista reservation department at (800) 421-7275 or
Phone: (865) 576-8522 Phone: (865) 241-3810 (865) 436-9211 and request the 22nd Symposium rate. The
Fax: (865) 574-6442 Fax: (865) 574-6442 hotel requires either a 1-night deposit or a credit card guarantee
Email: davisonbh@ornl.gov Email: nae@ornl.gov Deposits are fully refundable if canceled 72 hours in advance of

scheduled arrival. Park Vista's address is 705 Cherokee
Orchard Rd., Gatlinburg, TN 37738. Their fax number is (865)
430-7533. Check-in time is 4:00 pm. The hotel will make
SITE DESCRIPTION reasonable efforts to accommodate early arrivals. Check-out
time is 11:00 am.

New Knoxville/Oak Ridge Area code (865) - formerly (423)

Great Smokies Area. Gatlinburg lies in a valley 443 m above
sea level at the base of the Great Smokies’ third-highest peak,
Mt. LeConte (2020 m), and adjacent to the Great Smoky
Mountains National Park. Early May in the mountains is usually
very pleasant with mild days and cool nights. The town itself is
a resort with interesting shops, some featuring handicrafts native
to the Appalachian region. Numerous hiking trails of varying
difficulty traverse the Park. Those who enjoy backpacking may
want to consider hiking in the backcountry the weekend before
or after the symposium.

Transportation. Air travel reservations should be made to
Knoxville, Tennessee. Transportation from Knoxville’s McGee
Tyson Airport to Gatlinburg may be arranged with Executive
Limo (800-432-7923). The fee is $45.00 per person, $30 each
for two persons, or $25.00 each for groups of three or more (one
way) if the reservation is made in advance of your arrival at the
airport. Rental cars are available at the airport.



Registration Form

=
5 Date Received: I g ] .
2 Check#: 22" Symposium on Biotechnology
DO Receipt: .
8 Amount: $ for Fuels and Chemicals
S RegID#
= People ID #:
L May 7-11, 2000
Name
First Ml Last
Name on Badge
Affiliation
Address
City State Zip
Country (if other than US) Phone ( ) FAX ( )
E-mail
Registration Fee: $400.00 $
Late Registration Fee - after April 3, 2000: $450.00 $
Single-day Registration Fee: $150.00 $
Student Registration Fee: $125.00 $
Late Single-day Registration Fee (after April 3, 2000) $175.00 $
Ol Prefer Vegetarian Meals
Options*
Name of guest for badge
Monday evening banquet (required for guests only) $30.00 $
Wednesday evening dinner buffet (required for guests only) $25.00 $
Guest Program (includes morning refreshments for 4 days) $20.00 $
Total amount enclosed $

If paying by MasterCard or Visa, please enter the following information:

Card#: Expiration: ___/

Name as it appears on card:

O Visa O MC

Signature authorization for amount indicated above:

*Tickets for the optional activities should be picked up at the registration desk upon arrival at the Symposium. Other social
excursions and toursmay be arranged through Park Vista Hotel Guest Services. See our website for more details at www.ct.ornl.gc

symposium

Make Check Payable to: 22" Symposium on Biotechnology. Payment for the Symposium must be by cash, check, VISA, or MC. Mai
check and copy of the form to: Brian H. Davison*Zmposium on Biotechnology for Fuels and Chemicals, Oak Ridge National

Laboratory, P.O. Box 2008, Bldg. 4505, Oak Ridge, TN 37831-6226, U.S.A.

Cancellation and Refunds: Cancellation of advance registration will be accepted if received before April 3, 2000. Registration fee

cannot be returned after that date. Substitutions may be made at any time.



