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DOE Grant DE-FG03-95ER62129/AOOO was the final allotment of funding for the BIOSCI project which 
originated as an interagency funding initiative between NSF, DOE, and NIH under NSF grant number 
BIR-9117137. Interagency funds transfer problems resulted in a decision by DOE to channel its 
remaining committed funds directly to the BIOSCI project in a separate grant instead of transferring them 
via NSF. The funding situation was further complicated by the transfer of the project from 
IntelliGenetics, Inc. to Knight-Ridder Information, Inc. in May 1995 when Dr. Kristofferson changed 
jobs. 

The goals of the project were described in the original NSF grant and continued unchanged in the DOE 
grant. Although the funding for DE-FGO3-95ER62129/AOOO only covered the final period of 9/1/95 to 
8/31/96 (these funds were expended by 5/31/96), this final report reviews the overall project which 
spanned the period from 10/1/92 to 6/30/96. The latter date coincides with the end of the no-cost 
extension of the NSF grant. Work performed during the final year of DOE funding (DE-FG03- 
95ER62129/AOOO) is explicitly mentioned below. 

From Skepticism to Success 

Although the initial project review in 1991 included some comments doubting the value of the BIOSCI 
project and questioning the use of research funds to support what appeared to be work analogous to a 
journal publication effort, we are pleased to say that the project has completely vindicated itself and 
achieved enormous success, one highlight being the decision by the Secretary of the Nobel Prize 
Committee for Physiology or Medicine to choose BIOSCI as the medium to announce the 1994 and 1995 
Nobel prizes over the Internet The project has made a major conmbution to biological research 
particularly through our METHODS-AND-REAGENTS newsgroup. This newsgroup currently receives 
about 1500 messages a month, is the feature of a monthly review column in Trends in Biochemical 
Sciences written by Paul Hengen at NIH, and, most importantly, provides a mechanism for scientists 
around the world to resolve problems with their experiments that are NOT working. The published 
scientific literature for years has been the record of successful experiments. However, as every practicing 
scientist knows, most experiments do not work the fist time, and a major part of scientific work involves 
fixing the problems. BIOSCI utilized the communication potential of the Internet, years before it became 
fashionable, to create a place where scientists could discuss these problems. This forum is used by scores 
of scientists every day of the year. It is impossible to quantify precisely the benefits that have resulted 1- 
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from this newsgroup, but the record is archived for everyone to see on the World Wide Web at URL 
http://www.bio.net/hypermaiVMETHDS-REAGNTSI. Please also note that while METHODS is 
probably our highest profile initiative, it is only one of over 100 communication forums that BIOSCI has 
created for research fields in biology. BIOSCI’s record is evident by visiting its home page at 
http://www.bio.net/. The entire list of our loo+ forums is on the Web at 
http://www.bio.net/archives.html. A current copy is appended to this report. Tens of thousands of 
biologists around the world have used the BIOSCIhionet newsgroups to exchange research ideas, resolve 
experimental problems, receive journal tables of contents prior to publication, access the latest funding 
agency and professional society announcements, find jobs, learn about upcoming meetings, coordinate 
international genome research collaborations, and more. 

We would like to take this final opportunity to thank our project officers at NSF, DOE, and NIH for 
believing in us back in the early days of the project. The government’s support was vital to our success 
and has resulted in a far larger payback to biological research than the project cost. We now review our 
results in light of the original project goals which are reproduced in italics below. 

Pro-iect Goals and Results 

I )  maintain the current newsgroups and resolve some of the problems with the current distribution 
scheme. Provide archival services via e -mi l  server and FTP. 

The “problems with the current distribution scheme” referred to mailing list issues which were fixed in 
1992. The newsgroups in existence at the start of the project were not only maintained but expanded 
dramatically as noted under goal 2A below. Our FTP archive was available on the Internet in October 
1992 and e-mail retrieval capabilities added by the end of April 1993. We did not stop there however. By 
August 1993 access to the BIOSCI archives was available via gopher to host gopher.bio.net. This archive 
work was done by Kenton Hoover. In January 1995, our new systems administrator David Mack 
established a WWW home page for BIOSCI at http://www.bio.net/, but at the time this served primarily as 
a gateway to the gopher archive. During the final year of DOE funding (DE-FGO3-95ER62129/AOOO) 
we did a major overhaul of the archives using the freely available “hypennail” program from EIT, Inc. 
Hypermail allowed us to convert the text messages into HTML and change all of the embedded e-mail 
addresses automatically into mailto: URLs. This gave the users a Web interface to not only browse the 
BIOSCI archives, but immediately contact either the entire newsgroup or an individual poster of a 
message simply by clicking on an e-mail address with their Web browser. The original e-mail reuieval 
server featured one index for the entire newsgroup system. When we released the Web interface in 
December 1995, we also expanded the indexing by over 100-fold, so that each newsgroup had its own 
index. Over 5,000 users a week access our Web site and countless others around the world participate in 
BIOSCI via e-mail and USENET news. In addition to maintaining/expanding our communications 
system and WWW message archive, BIOSCI continues to provide technical support for use of the system 
through the e-mail address biosci-help@net.bio.net. 

2) expand the newsgroups as follows: 

A continue to arrange new newsgroups as suggested and voted upon by the user community; 
expand the scope of BlOSCI to cover any branch of the biological sciences; 

When our NSF grant was submitted in 1991, BIOSCI ran 22 newsgroups primarily in molecular biology. 
At the time of this report, the total now stands at 101, almost a five-fold increase, and proposals for 
additional newsgroups have been submitted to us. The current list is appended to this report and future 
versions can be found on the Web at http://www.bio.net/archives.html. 
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During the final year of DOE funding (DE-FG03-95ER62129/A000) we created the following 14 
mailing listshewsgroups (** = moderated newsgroup): 

PEPTIDES/bionet.molecules.peptides - Chemical and biological aspects of peptides 

VECTOR-BIOLOGY/bionet.biology.vectors - Research and control of arthropods which transmit disease 

MOLECULAR-REPERTOIRES/bionet.molecules.repertoires - Generation and use of libraries of 
molecules 

PSEUDOMONADS/bionet.organisms.pseudomonas - Research on the genus Pseudomonas 

ECOPHYSIOLOGY/bionet.ecology.physiology ** - Research and education in physiological ecology 

MUTATION - Discussions about mutation research. 

RECOMBINATION/bionet.molbio.recombination - Research on the recombination of DNA or RNA. 

ANNELIDA - Discussions of the scientific study of Phylum Annelida 

DEEPSEA/bionet.biology.deepsea ** - Research in deep-sea marine biology, oceanography, and geology 

B IOHERV - Discussions about human endogenous retroviral elements. 

MAIZE - Research on maize. 

AUTOMATED-SEQUENCING/bionet.genome.autosequencing * * - Research and support on automated 
DNA sequencing 

AIBShionetprof-society.aibs ** - American Institute of Biological Sciences announcements. 

PLANT-SIGNAL-TRANSDUCTION/bionet.plants.signaltransduc ** - Research on plant signal 
transduction. 

In addition, the following existing groups were converted from open, unmoderated forums to moderated 
newsgroups: 

URODELES/bionet.organisms .urodeles 
MOLLUSC-MOLECULAR-NEWS/bionet.molbio.molluscs 
PHOTOSYNTHESIS/bionet.photosynthesis 
HUMAN-GENOME-PROGRAM/bionet.molbio.genome-program 
VECTOR-BIOLOGY/bionet. biology .vectors 

B monitor newsgroup trafic on current unmoderated newsgroups andfind moderators as 
conditions dictate; 

For the first several years of the project, the Internet was primarily the domain of researchers, and 
moderating newsgroups to filter out irrelevant postings was not an easy idea to sell to our users. 
Unfortunately, the growing commercialization of the network and its use for mass mailings of 
advertisements has made this idea very popular now. Under DOE grant DE-FG03-95ER62129/AOOO, 
most new newsgroups that we have created in the last few months have been moderated and several of our 
older newsgroups have converted to moderated status. In most cases moderators have stepped forward 
from among the readership, though Dr. Kristofferson continues to moderate the BIONEWS, 

BIOSCI Newsgroups Final Report 

m 

3 



DOE Grant DE-FG03-95ER62129/A000 NSF Grant BIR-9117137 

COMPUTATIONAL-BIOLOGY, and EMPLOYMENT newsgroups himself, while Julie Lawrence, the 
BIOSCI technical support person, moderates BIO-JOURNALS and SCIENCE-RESOURCES. Currently 
27 of our 101 newsgroups are moderated, 2 others will be converted very soon, and one new moderated 
newsgroup on free radical research is about to be created. 

C contact the leaders of the various subdivisions of the Genome Project and establish newsgroups 
for their work; 

BIOSCI is running the following genome project-related newsgroups (genome issues are also discussed on 
many other BIOSCI groups as well): 

ARABIDOPSIS 
AUTOMATED-SEQUENCING * * 
CHROMOSOMES 

EMBL-DATABANK 
GENB ANK-BB 
HUMAN-GENOME-PROGRAM ** 

Newsgroup for the Arabidopsis Genome Project 
Research and support on automated DNA sequencing 
Discussions about mapping and sequencing of eucaryote 
chromosomes 
Messages to and from the EMBL database staff 
Messages to and from the GenBank database staff 
Newsgroup on human genome issues (moderated by H u m n  
Genome News editor Betty Mansfield) 

Attempts to get smaller genome groups such as the chromosome 22 community to participate in 
newsgroups were not successful. In fact, a newsgroup specifically dedicated to the chromosome 22 project 
was shut down due to lack of use. We believe that the ARABIDOPSIS initative succeeded while others 
failed primarily because NSF actively encouraged its Arabidopsis genome grantees to collaborate over the 
network while other agencies were less aggressive in this aspect. 

D convert some of the scientific specialty newsgroups into moderated forums byjinding 
recognized authorities to serve as moderators - this could be @first step towards encouraging 
electronic publications; 

Most of the newsgroup moderators have volunteered from the user community, and we are not in a 
position to evaluate their scientific reputation in most cases. In cases where we have contacted leading 
scientists about moderating newsgroups, we have found that they are usually too busy to undertake this 
kind of task, particularly since newsgroup moderation does not carry with it the prestige associated with 
being on journal editorial boards. We list the current moderators of scientific specialty groups below: 

AUTOMATED-SEQUENCING ** 

COMPUTATIONAL-BIOLOGY ** 
ECOPHYSIOLOGY * *  
EMF-BIO * *  
HUMAN-GENOME-PROGRAM * *  
INSULIN-ACTION ** 
MOLLUSC-MOLECULAR-NEWS * *  
PHOTOSYNTHESIS * *  
PLANT-SIGNAL-TRANSDUCTION 
URODELES * *  

VECTOR-BIOLOGY * *  

VIROLOGY * *  

David Cain (dcain@hgmp.mrc.ac.uk) and 
Robert Feakes (rwf@mole.bio.cam.ac.uk) 
David Kristofferson (biosci-help@net.bio.net) 
Martyn M. Caldwell (mc@cc.usu.edu) 
Allan H. Frey (afrey@uunet.uu.net) 
Betty Mansfield (k76Bornl.gov) 
T. S. Pillay (tpillay@ucsd.edu) 
Elizabeth Grace Boulding (boulding@uoguelph.ca) 
Larry Orr (larry.orr@asu.edu) 

* *  Bratislav Stankovic (stankovic.l@osu.edu) 
Susan Duhon (duhon@ucs.indiana.edu) and 
Anthony Mescher (mescher@ucs.indiana.edu) 
Dennis Knudson (dknudson@lamar.colostate.edu) and 
Martin Ferguson (martinf@lamar.colostate.edu) 
Marnix L. Bosch (marnix@saul.u.washington.edu) and 
Brett Lindenbach (bdl@borcim.wustl.edu) and 
Thomas Pfitzner (sttpfiemed-rz-uni-sb-de) 
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E increase the offerings on the BIO-JOURNALS newsgroup. Contact more editors and publishers 
to obtain advance table of contents subm.issions; ifpossible, try to obtain abstracts as well; 

When our NSF grant was submitted, there were 9 journals that submitted their Tables of Contents ahead 
of hardcopy publication to the BIO-JOURNALS newsgroup. We have now received submissions from 80 
journals (see list appended to this report). In the last year, however, some journals have ceased submitting 
this data, probably in an effort to entice readers to visit their newly emerging Web pages. Regarding 
abstracts, only a very small number (2 or 3) of journals ever agreed to provide this data to BIOSCI. The 
vast majority provided citations in BRS Medline format. 

F expand the use of SCIENCE-RESOURCES to include funding announcementsfrom any relevant 
agency in the field of biology; 

In 1991 BIOSCI was distributing only the NIH Guide to Contracts and Grants on this newsgroup. 
Subsequently, weekly postings from NSF's STIS service were added. DOE and private foundations 
occasionally submit material for dissemination on this newsgroup, although we would encourage DOE to 
make greater use of this resource than it has to date, particularly for OHER funding initiatives. 

3) maintain n database of information about electronic communication resources in biology and a 
database of e-mail addresses of biological scientists; 

BIOSCI established its Directory of Biologists in May 1993. A form was previously broadcast on our 
newsgroups which users could voluntarily fill out and return by e-mail. The database was WAIS-indexed 
and searchable through e-mail and gopher. Under DOE grant DE-FG03-95ER62129/AOOO as part of 
our expansion of our WWW capabilities, we created an address submission form available on the Web at 
http://www.bio.net/adrform.html and also added search capabilities through the Web interface at 
http://www.bio.net/addrsearch.html. As of 7/30/96 there were 8,642 voluntarily registered users in the 
database and the number continues to grow daily. 

The rapid growth of both the BIOSCI system and the Internet made it impossible for us in the time 
allotted to catalog other resources. This work was undertaken independently by other groups, and we 
decided not to duplicate it. Instead, for example, we simply put in a link from our Web page to the 
Biosciences Virtual Library maintained at Harvard (http://golgi.harvard.edu/biopages.html). 

4) serve as a technical resource to assist other sites in installing mail and news sofhvare, and in getting 
USENET newsfeeds; provide guidance for biologists interested in obtaining better network connections; 

As network awareness increased, this part of our work diminished because most places now recognize the 
need to have good local resources. This was not always the case in 1991. We have over the years 
answered e-mail questions from systems administrators as they arose. We continue to provide direct 
newsfeeds of the bionet USENET hierarchy to many sites from our machine at net.bio.net, and link to 
documentation about network access issues from our Web site. 

5) provide training about mail and news software to systems administrators and end users. 

Under the NSF grant, Dr. Kristofferson delivered well over 40 seminars at professional society meetings, 
universities and companies about the use of the Internet for biological research and included in these talks 
many examples of the use of mail, USENET news, WAIS, gopher, and WWW browser software. These 
efforts have been described in past progress reports, especially the report submitted for June 1994 - April 
1995 in which an estimated number of 2,800 biologists were reached in 38 seminars throughout the U.S. 
and Puerto Rico. Under DOE grant DE-FG03-95ER62129/AOOO, no travel funds were available, but Dr. 
Kristofferson has continued to talk about BIOSCI at trade shows where he worked in the Knight-Ridder 
Information booth and on other occasions when he has been an invited speaker provided with travel 
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money. These included talks to about 800 people at the June 1995 Special Libraries Association meeting 
in Montreal, 150 people at the 1996 AAAS Annual Meeting in Baltimore, 200 people at the 1996 FASEB 
meeting in D.C., and 100 people at the 1996 h e r .  Society for Information Science meeting in San 
Diego. 

The Future of BIOSCI 

One of the key issues that our project officers asked us to address at the beginning of the BIOSCI project 
was to develop a way to wean the project from federal support by the end of the grant. We are happy to 
say that we have succeeded in that task. BIOSCI has lined up the foIIowing commercial sponsors who 
have funded our work since the end of our DOE funding. These sponsors support our work in exchange 
for advertisements on our Web site at http://www.bio.net/. Their ads can be viewed on our main home 
page and in association with many of the individual newsgroup archives. We are grateful for their support 
and believe that we can at least cover the cost of operating BIOSCI at a minimal level, i.e., maintain the 
existing system, for the foreseeable future. 

BIOSCI Sponsors as of 7/31/96: 

Molecular Dynamics, Inc., a leading producer of innovative 
instrumentation systems for the life sciences 

Knight-Ridder Information, Inc., a major provider of electronic 
information to business, research, and scientific professionals 

BIOSIS, publisher of Biological Abstracts and Zoological Record 
CLONTECH Laboratories, Inc., a leading manufacturer of 

innovative reagents and kits for the life sciences 
The Uncover Company, an internationally-known firm that offers 

article delivery and current issue alerting from 17,000 periodicals. 
LI-COR, Inc., manufacturer of automated infrared DNA sequencing 

and genetic analysis systems. 
The Nest Group, Inc. a value-added distributor of HPLC columns, DNA 

kits, and electrophoresis gels for biomolecule separation. 
Sun Microsystems, Inc., a leading provider of solutions for 

open network computing environments. 
Academic Press, a leading scientific publisher for more than 50 years. 
QIAGEN, a leading provider of innovative, user-friendly technologies 

Trends in Biochemical Sciences, the leading monthly magazine in 
for nucleic acid and protein purification. 

biochemisty and molecular biology. 

Finally, however, had it not been for our federal support, we would not have been able to build the current 
system which is now highly automated and requires much less labor than in the years past. Some 
reviewers of the initial proposal to NSF commented that such systems should be run by volunteers around 
the Internet and not receive government funding. Subsequent developments have shown that no other 
branch of science has developed anything remotely comparable to the BIOSCI system. We continue 
to get envious inquiries about our system from, e.g., chemists. Volunteer efforts in other disciplines have 
led only to fragmented mailing listshewsgroups scattered throughout the network. Researchers who were 
not systems administrators had nowhere to turn in most cases to create electronic forums for their 
communities. 

Once again, we would like to thank our project officers at DOE, NSF, and NIH for funding this service 
and making it possible. 
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Publications 

NSF Grant BIR-9117137 

No publications were submitted under DOE grant DE-FG03-95ER62129/A000. Publications under NSF 
grant BIR-9117137 were submitted with previous progress reports to both NSF and DOE. 

Appendices 

List of BIOSCIhionet Newsgroups as of 7/31/96 

0 List of Journal Tables of Contents in the BIO- JOURNALS newsgroup archives 
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ACEDBhionet .software.acedb 
Discussions by users of genome DBs using ACEDB 

ADDRESS EShionet .users .addres ses 
Who's who in Biology. 

AFCRhi one t. prof-society . afcr 
American Federation for Clinical Research announcements (Moderated) 

AGETNGhionet.mo1 bio. ageing - 

Research into cellular and organismal ageing. 

AGROFORES TRY hionet . agro fora  try 
Agroforestry research. 

ABShionet .prof-society .aibs 
American Institute of Biological Sciences announcements. (Moderated) 

AMYLOTDhone t .neuroscien ce .amyl oid 
Forum for researchers on Alzheimer's disease and related disorders. 

ANNELTD A./Pro totype 
Discussions of the scientific study of Phylum Annelida 



ARABIDOPSIS/bionet.genome.arabidopsis 
Information about the Arabidopsis project. 

ASCB/bionet.prof-society.ascb 
Am. SOC. for Cell Biology announcements. (Moderated) 

AUDIOLOGYhionet .audiolo jy 
Topics in audiology and hearing science 

AUTOMATED-SEOUENCINGhionet .genome.autoseq uencing 
Research and support on automated DNA sequencing (Moderated) 

BIGBLUEPrototype 
Discussions between researchers who use transgenic animal systems for 
mutation assays. 

B IO-MATRIXhionet .molbio. bio-matrix 
Computer applications to biological databases. 

BIO-SOFTWARFYbionet.software 
Information about software for biology. 

BIO-SRS/bionet.software.srs 
Discussions about Sequence Retrieval System (SRS) software 

BIO-WWW/bionet.software.www 
WWW resources for biologists. (Moderated) 



BIOCAN/bionet.prof-society.cfbs 
Newsgroup for the Canadian Federation of Biological Societies (CFBS) 

B IOFOR UM/bion e t . general - 

General BIOSCI discussion. 

B IOHERVPrototype 
Discussions about human endogenous retroviral elements. 

B IOLUGICAL-INFORMATION-THEORYhionet .info-theory 
Biological information theory. 

B 1ONEWSlbionet.announce 
Announcements of widespread interest to biologists. (Moderated) 

B IOPHY S ICAL- S UCIETY/bionet . prof - socie t y . bio ph y sic s 
Biophysical Society announcements. (Moderated) 

BIOPHY STCShionet . biophysics 
The science and profession of biophysics. 

B IOTECHNIOUEShionet .j ournals .letters. biotechniq ues 
Discussion of articles from the journal Biotechniques. (Moderated) 

BTK-MCAhione t .metabolic-reg 
Kinetics and thermodynamics at the cellular level. 



CARDIOVASCULAR-RESEARCHhionet. biologgv.cardiovascular 
Research discussions between scientists engaged in cardiovascular research 

CELEGANShionet.ce1ega.m 
Research on the model organism Caenorhabditis elegans. 

CELL-B IOLOGYhione t. cellbiol 
Cell biology research. 

CHLAMY DUMONAShionet. chlamydomonas 
Research into the green alga Chlamydomonas. 

CHROMOSOMES/bionet.genome.chromosomes 
Mapping/sequencing of eucaryote chromosomes. 

COMPUT ATIONAL-BIOLOGY/bionet.biolog y. computational 
Computer and mathematical applications. (Moderated) 

CSM/bionet.prof-society xsm 
Canadian Society of Microbiologists announcements. (Moderated) 

CYT0NEThionet.cellbiol.c ytonet 
Cytology research. 

DEEPSEA/bionet.biology .deepsea 
Research in deep-sea marine biology, oceanography, and geology (Moderated) 



DI AGNOSTICShionet . diagnos tics 
problems and techniques in all fields of diagnostics. 

DROSbionet.drosophi1 a 
Research into the biology of fruit flies. 

ECOPHY SIOLOGYhione t.ecology .physiology 
Research and education in physiological ecology (Moderated) 

EMBL-DATAB ANK/bionet.molbio.embldatabank 
Info about the EMBL Nucleic acid database. 

EMF-BIOhionet .emf-bio 
Interactions of EM fields with biological systems. (Moderated) 

EMPLOYMENT- WANTEDhione t.j obs .wanted 
Requests for employment in the biological sciences. 

EMPLOYMENT/bionet.iobs. offered 
Job openings in the biological sciences. (Moderated) 

FASEBhionet-prof-society . faseb 
Fed. of Am. SOC. for Experimental Biology. (Moderated) 

FLUORES CENT-PROTEINS/bionet.mofbio. pro teins .fluorescent 
Research on fluorescent proteins and bioluminescence 



G-PROTEIN-COUPLED-RECEPTORhionet .molbio.proteins .7 tms r 
Research on G-protein coupled receptors. 

GDBhionet .molbio. gdb 
Messages to and from the GDB database staff. 

GENB ANK-BBhionet .molbio. genbank 
Info about the GenBank Nucleic acid database. 

GENETIC-LINKAGEhionet .molbio . - gene-linkage - 

Research into genetic linkage analysis. 

GLYCOSCIhionet. glycosci 
Research issues re carbohydrate and glycoconjugate molecules. 

GRASSES -SCIENCEhione t. biology. grasses 
Research into the biology of grasses. 

HIV-BIOL/bionet.molbio .hiv 
Research into the molecular biology of HIV. 

H UMAN-GENOME-PROGR AM/bionet .molbio. genome-program 
Discussions regarding the international Human Genome Project (Moderated) 

IMM UNOLOGY/bionet.immunology 
Research in immunology. 



INFO-GCGhione t . software. gcg 
Discussions about using the GCG software. 

INSULIN- ACTIONhione t . cell biol. ins ul in 
Biology and chemistry of insulin and related receptors (Moderated) 

JRNLNOTEhionet . journals .note 
Advice on dealing with journals in biology. 

MA EEPro  totype 
Research on maize 

METlKDS-REAGNTShionetmolbio .methds-reagnts 
Requests for information and lab reagents. 

MICROBIOLOGYhionet .microbiology 
The science and profession of microbiology. 

MOLECULAR-EVOLUTION/bionet.molbio .evolution 
How genes and proteins have evolved. 

MOLECULAR -MODELLINGhionet . molec -model 
Physical and chemical aspects of molecular modelling. 

MOLECULAR-REPERTOIREShione txnolecules .repertoires 
Generation and use of libraries of molecules. 



MOLLUSC-MOLECULAR-NEWS/bionet.molbio.molluscs 
Research on mollusc DNA. (Moderated) 

MUTATIUNPro totype 
Discussions about mutation research. 

MY COLOGYhi onet.mycolo:y 
Research into filamentous fungi. 

N2-FIXATIONhionet .biolo gy . n2-fixation 
Biological nitrogen fixation research. 

N AVB Ohi  one t . prof- s ociety . navbo 
Forum for the North American Vascular Biology Organization. (Moderated) 

NEURO S CIENCEhionet. neuroscience 
Research issues in the neurosciences. 

PAR ASITOLOGY/bionet.parasi tology 
Research into parasitology. 

PEPTIDEShione t .molecules .peptides 
Chemical and biological aspects of peptides. 

PHARMACEUTICAL-BIOTECHNOLOGYErototype 
Discussions about research in pharmaceutical biotechnology. 



PHOTOSYNTHESIS/bionet.pho tosynthesis 
Research into photosynthesis. (Moderated) 

PLANT-B IOLOGYhionet . plan ts 
Research into plant biology. 

PLANT-EDUCATIONPbionet .plants .education 
Education issues in plant biology 

PLANT-SIGNAL-TR ANSDUCTIONhionet. plants. signaltransduc 
Research on plant signal transduction (Moderated) 

POPULATION-B 1OLOGYPbionet.population-bio 
Population biology research. 

PRENATAL-DIAGNOSTICSPbionet. diagnostics. prenatal 
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