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CRAIG VENTER, FOUNDER of The Institute for
Genomic Research (TIGR) and Celera
Genomics in Rockville, MD describes himself
as a problem child who graduated from high
school into a surfing career.

This was in the late 1960’s and he soon found
himself drafted into the Navy and on the Navy swim
team. But as luck would have it the military cancelled
all sports teams and he wound up in the medical core
in Vietnam from 1967 to 1968. He wasted no time after
his release, and completed an Associate’s degree, a
Bachelor’s degree, and a Ph.D. in record time.

Innovation in Human Genome Sequencing

In the early 1980’s Venter went to the National Insti-
tutes of Health (NIH) where he had a brilliant idea. He
developed a way of finding human genes that does not
require sequencing the entire human genome. He
relied on the fact that only three percent of the human
genome is composed of genes which make proteins,
and the fact that any cell making a protein from a gene
has a messenger RNA (mRNA) molecule that carries the

exact code for the protein. What he did was isolate
mRNA and reverse transcribe mRNA into a DNA copy
or complement (cDNA). The cDNAs of an organism are
its genes (without the intervening introns, promoters
and regulatory sequences, earlier called junk DNA),
which in turn are expressed as proteins. If he extracted
mRNA from various cell types, he could gradually
produce a library of cDNAs that would represent the
entire DNA expressed as proteins, in the human ge-
nome. The cDNA molecules could then be cut up with
restriction enzymes, sequenced and reassembled. He
called these small chunks of sequenced cDNA mol-
ecules expressed sequence tags (ESTs). ESTs are now at
the heart of genomics and bioinformatics because this
technology allows one to find and sequence genes
quickly and efficiently. In his keynote speech, Venter
offered that a brilliant idea is a good idea with excel-
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AS BIO-LINK CONTINUES TO

STRENGTHEN and expand
biotechnology technician
education at community and
technical colleges, I am
pleased to report that the Bio-
Link website, www.bio-
link.org, now has career
information, job postings,
program descriptions and
company information. The
Bio-Link Instructional Materi-
als Clearinghouse, also

accessed through the website, is now up and running for
both contributors and users. In addition, over 23 Bio-Link
workshops have been held in all seven regions of the coun-
try. While most of the 843 workshop participants have been
community and technical college faculty and high school
teachers, industry professionals took part in some of them. A
few workshop examples include Genomic DNA, Clean
Room Technologies, Good Manufacturing Practices (GMP),
Molecular Evolution, Bioinformatics, Training for Industry
Instructors, Agricultural Biotechnology, Seafood Forensics,
and Scientific, Ethical, Legal & Social Issues.

A preliminary report has now been produced that describes
National Trends in Biotechnology Technician Education

based on responses to a Bio-Link Survey that was sent to all
of the known biotechnology technician programs at commu-
nity and technical colleges around the country. This informa-
tion was presented at the Advanced Technological of Excel-
lence (ATE)/Principal Investigator’s (PI) Conference held in
Washington, DC October 26 – 28, 2000. Renewed interest in
biotechnology was apparent with many enthusiastic visitors
to the Bio-Link exhibit (see photo, this page) and to the
exhibits of the biotechnology ATE projects. Of special
interest was the keynote address delivered by DNA Code-
Breaker, Dr. J. Craig Venter. Dr. Venter began his career at a
community college and is now president and chief scientific
officer of Celera Genomics Corporation, the company that
this year announced successful mapping of the human
genome. You can watch Dr. Venter’s video presentation by
going to www.AACC.nche.edu and clicking on the video
presentation.

Bio-Link also organized a discussion on core competencies
for biotechnology technicians for the participants at the ATE/
PI Conference. The opportunity to work together with all of
the ATE biotechnology projects provides added value to each
project and possibilities for dissemination to a broad base of
interested educators and industry partners. We are now
planning for the upcoming year as well as looking forward to
the years ahead.

City College of San Francisco (CCSF) student Rosalyn Harrington (right)
fields questions and provides information at the Bio-Link

Exhibit at the October ATE/PI Conference in Washington, DC.

Bio-Link Students Shine at Advanced
Technological Education Conference

in Washington, DC
THE 2000 NATIONAL ATE PRINCIPAL INVESTIGATORS CONFER-
ENCE theme was “Technician Skills for a New Century”
and highlighted forty-one students representing ATE
projects across the nation. Thirty-six of these students
were selected to attend through an application process
hosted by the National Science Foundation and the
American Association of Community Colleges.

The students presented a Poster Session and some
served on panels or presented papers in the contrib-
uted paper sessions. Lori Spatola from Madison Area
Technical College ((for more on Lori, see page 7) and
Rosalyn Harrington from City College of San Francisco,
representing biotechnology tech-nician programs, were
selected to participate. Bio-Link not only congratulates
Lori and Rosalyn but is proud to have students like
them representing biotechnology.
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The Community College and the Biotechnology Community
Alumni: Our Most Valuable Resource

This is the decond article in the series.  Please see page three of the September issue if you missed the first article

THE SEATTLE TIMES recently had a story about a man
donating a large sum of money to the University of
Washington. Like many students, he entered col-
lege right after high school, young, wild, and not-
quite-ready for the impersonal atmosphere of a
large university. He didn’t do too well and ended
up leaving school and taking a break from educa-
tion until later in life. He started school again, this
time at a community college, transferred to the
University of Washington and completed
bachelor’s and master’s degrees. Afterwards, he
went into business and was extremely successful,
thus providing him with the opportunity to donate
money to the University.

Community colleges should pay attention here,
there’s more to this story than a donation to the
University. Perhaps the title of the article should
have read “Man re-starts academic career at com-
munity college, donates money to the University.”

Why didn’t this man consider donating money to
his former community college? Perhaps the differ-
ence lies in the ties between community colleges
and our alumni. Perhaps, if we treat students like
transients, if we forget they’re our alumni, they will
forget us. Universities know the benefits of main-
taining contact. They provide benefits such as
football tickets, newsletters and networking oppor-
tunities. And the University’s investment in their
alumni is returned many-fold. University graduates
also maintain connections because they want to be
associated with a University and are proud to
claim it as “their” school.

Community colleges need to learn from Universi-
ties. We need to make our students want to remain
connected to our schools and programs. Commu-
nity colleges need to nurture connections with
former students build links with our graduates that
last long after they leave us. But how?

First, we have to make our students proud to
graduate from our schools by offering high quality,
rigorous programs. Second, we must remember
that a community college’s strength is a more
personalized education. Unlike large universities,
our students are not just another “face-in-the-

crowd”. We know their names. That personal
connection makes students want to remain in
touch. But how?

How do we keep in touch with our alumni with-
out becoming overwhelmed? At Seattle Central,
we’ve managed to stay in touch with students
who’ve graduated a decade ago by making our
biotechnology alumni want to remain in contact
with us. First, we are in continual communication
through e-mail. We maintain a mailing list of
alumni and regularly send students information
about job announcements, news, seminar no-
tices, networking events, and continuing educa-
tion opportunities. E-mail addresses are notori-
ously unstable, but our alumni send us updates
because they want to remain on our mailing list.

We have worked to keep our alumni connected
by having an annual “end of year” party for
graduates and alumni. This party has provided an
opportunity for networking and for past and
present students to compare notes about different
companies. Since the party’s at the same time
every year, the students know when it will be and
they contact us to get the exact date and time.

We maintain contact with our alumni by person-
ally asking for their help. Our biotechnology
graduates have proven to be our most valuable
resource. They serve on our technical advisory
board, keep us informed about internship and
employment opportunities, donate equipment,
and they come to our classes and talk to students
about their jobs and career pathways.

Lastly, they advertise our program to the industry.
This encourages companies to look to our school
for potential employees. Our graduates enjoy
sharing what they’ve learned and they’re happy
when their former teachers provide them with the
opportunity to donate to their community col-
lege. Perhaps the newspapers will be able to
write new stories about the donations our alumni
have made to our programs.

– Sandra Porter, Ph.D.
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lent timing and that strategy and thought processes are
most important in developing a brilliant idea.

Algorithm Paves Way for Shotgun Sequencing

In the early 1990’s Venter began sequencing whole
genomes. He developed a mathematical idea (an
algorithm) that enabled him to put together adjacent,
overlapping DNA sequences. And with Hamilton Smith
of Johns Hopkins, he developed shotgun sequencing. In
this process sound is used to chop genomic DNA into
small (300 to 500 base pair) chunks that are sequenced
and then assembled using Venter’s algorithm. In 1992,
Venter left NIH to found TIGR. In less than a year he
and Hamilton Smith had shotgun sequenced and
assembled the Haemophilus influenzae genome. This
was considered a great feat, shortening the time for
genome sequencing by many years. The shotgun
sequencing and assembly of two more microbial
genomes followed this: Mycoplasma genitalium and
Methanococcus jannaschii. M. jannaschii was found
inside an ocean floor thermal vent growing at a tem-
perature of 85 degrees C. It is from the archaeal branch
of life.

Among the latest microbial genomes to be sequenced
is Deinococcus radiodurans. This microbe is ubiqui-
tous. It can stand 3 million rads of radiation, which
breaks its genome into fragments, which the organism
stitches back together in less than 12 hours.

Start-up of a Genome Sequencing Factory

In August 1998, Venter raised $3million to start-up a
new company called Celera Genomics in order to
sequence the entire human genome and other ge-
nomes. Venter described his “sequencing factory” in
the following manner:

The genomics side of Celera is comprised of 300
Perkin-Elmer 3700 ABI automated DNA sequencing
machines with 50 production staff and 30 support staff,
in a football field size room, with 9 technicians to run
the facility 24/7 (24 hours a day/7days a week). The
bioinformatics side of Celera is supported by a virtual
computer farm of Compaq processors each with 80
terabytes of storage and together representing 1 teraflop
of computing power. There are presently 700 computer
engineers, software engineers, and chip designers at
Celera, and they are hiring one additional person each
day.

The sequence of the genome of Drosophila
melanogaster took less than a year to complete and
was published in Science on March 24, 2000. A draft
sequence of the 3.1 billion base pairs of the human
genome was announced along with Francis Collins of
NIH and President Clinton on June 26, 2000.

Super Computers for Fast Sequencing

The rapidity with which genomes can be sequenced is
due to the development of super computers. Venter
stated that a sequence that used to take one year at
TIGR, now takes two and a half weeks at Celera.

At the conclusion, Venter discussed the future of
genomics and bioinformatics. One important field will
increasingly be comparative genomics. The same gene
causes a type of blindness in Drosophila, mice and
humans, so it would be possible to “rescue” human
blindness with the correct Drosophila gene. Another
area of interest is the study of single nucleotide poly-
morphisms (SNPs).

These are single nucleotide differences in genes.
Because of SNPs, the 50,000 to 100,000 human genes
actually produce more than 1,000,000 different pro-
teins. Venter indicated that sequencing the genome
(genomics) is leading to more and more interest in
proteins (proteomics) and that this would bring about
great medical advances. Celera will be sequencing
proteins in blood and urine to look for an early diagno-
sis of cancer.

Finally, Venter also spoke about workforce needs. He
indicated that molecular biology will be important for a
very long time, but that becoming computer literate
was most important in biology and medicine. He gave
an example from Celera indicating that although there
were less than 100 employees on the genomics side of
Celera, there were more than 700 employees on the
bioinformatics side of Celera.

For additional reading see Focus on Bioinformatics,
The Scientist, November 27, 2000 (Volume 14, Num-
ber 23).

– Sonia Sparks Wallman, Ph.D.

  Northeast Regional Director
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Pictured at the signing ceremony are (seated, left to right) Dr. Wing Tsao, Dean of Math and Science at CCSF and Dr. Robert Clark, Dean
of the College of Science at RIT; (standing, left to right) Dr. Gary Skuse, RIT Director of Bioinformatics, Deanna Abma, CCSF Articulation

Officer; Dr. Jim Armstrong, CCSF Chair of Chemistry; Dr. Douglas Merrill, Head, RIT Dept. of Biological Sciences; Dr. Mike Solow,
Director, Northern California Biotechnology Center; and Dr. Elaine Johnson, Director, Bio-Link.

AN ISSUE OF MAJOR INTEREST for biotechnology
technician programs at community and tech-
nical colleges is providing skills for the work-
place as well as keeping the path open for
continued formal education.

Rochester Institute of Technology (RIT) has
become keenly interested in articulating with
biotechnology programs.  New Hampshire
Community Technical College created a
formal agreement for biotechnology students.

On October 4, 2000, City College of San
Francisco (CCSF), facilitated by Bio-Link,
signed a similar articulation agreement in
biotechnology.

Such agreements recognize the need for
supporting technicians who wish to advance
their education without repeating the work
that has been done at the community or
technical college.

Rochester Institute of Technology Signs Articulation Agreement
with City College of San Francisco

THE PRINCIPAL INVESTIGATORS from all
the National Science Foundation’s
Advanced Technology Education
grants gathered at the end of Octo-
ber in Washington, DC to hear about
the progress of others and to get
insights into how to best complete
the work of the grant.

The Conference featured poster
sessions from each of the grantees as
well as individual presentations. Bio-
Link was well represented and
featured a poster of all the regional
sites and their preliminary survey
results of National Trends in Biotech-
nology Technician Education, and
distributed a list documenting their
accomplishments. Elaine Johnson
and Margaret Shield presented on
behalf of Bio-Link and fielded ques-
tions about the Project Center.
Biotechnology student Rosalyn
Harrington of City College of San
Francisco was also present.

Biotechnology was the subject of
one of the Friday morning sessions.
Joy McMillan, Bio-Link’s North
Central Regional Co-Director and
Lori Spatola, a former Madison
Area Technical College biotechnol-
ogy student spoke about the Wis-
consin model for biotechnology
education.  Linnea Fletcher of
Austin Community College (ACC)
talked about how the BioTechEd
grant helps three groups of teach-
ers: the preservice teachers, the
ACC students and the high school
students.

Moorpark College in California has
a series of biomanufacturing mod-
ules with industry instructors paid
by company comp time and a grant
from the California Chancellor’s.
Maureen Harrigan of Moorpark
College reports that they will have
a manual available in the spring.

Our BioTechEd poster session
was well received.  We also met
some great people including
Tom Burkett of CC, Baltimore
County Maryland. He has great
marine biotechnology modules
and also took over the ATE
project grant that disseminates a
biotechnology module to high
schools around the state of
Maryland. We will be visiting
him in the spring to observe his
program and also meet with
some of the teachers he supplies
with this module.

Amy Ryken of Laney College in
Oakland, California has a great
program recruiting
underrepresented high school
students into biotechnology
with mentoring and co-op jobs.

– Linnea Fletcher

ReCap of the ATE Principal Investigators Conference
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ACCORDING TO A RECENT RESEARCH BRIEF published by the Ameri-
can Association of Community Colleges (AACC-RB-00-2),
mathematics is an often-overlooked component of ATE
programs. In early October, the American Mathematical
Association of Two-Year Colleges (AMATYC) with funds
provided by the National Science Foundation sponsored two
workshops. These workshops focused on the mathematics
needed for emerging technologies. Mathematics instructors
met with faculty members from technical programs and
industry partners to discuss what mathematical skills students
should master and how the mathematics should be taught.

Bio-Link played a significant role in recruiting participants in
the Mathematics Workshops. As a result of this effort, the
following people participated in the Mathematics Workshops:
Lisa Seidman, Linnea Fletcher, Bill Woodruff, Elaine Johnson,
Dan Brown, Wendie Johnston, Lois Dinteman, and Joanne
Marzowski. Elaine Johnson also serves on the National
Advisory Committee. Participants are now circulating the first
draft of the Biotechnology and Environmental Technology
Workshop for review. A report will be published and a
number of presentations are already planned.

      – Elaine Johnson, Ph.D.
         National Director

Noreen Warren
NOREEN WARREN IS AN INTEGRAL MEMBER of the Bio-Link North
Central Regional Center, serving as the Editor and Reviewer.

Her chief role is to review and prepare materials for the Bio-
Link Clearinghouse, an on-line collection of instructional
materials for biotechnology (www.biolink.org/resource.htm).
Noreen has also assisted with various other Bio-Link projects,
including the North Central Regional newsletter and a direc-
tory of Wisconsin biotechnology companies.

Noreen has broad experience both as a biotechnology techni-
cian and in the creation of biotechnology instructional materi-
als. After earning a BS and an MS in biological sciences from
the University of Illinois at Chicago, Noreen worked as a
technician in both industry and academia. Her technical
experience included work with viruses, bacteria, yeast,
protozoa, plants and human tissue culture. More recently, she
assisted with research for and editing of Basic Laboratory
Methods for Biotechnology: A Textbook and Laboratory
Reference, by Lisa Seidman and Cynthia Moore.

As part of the same National Science Foundation funded
project, she created a website on teaching laboratory safety
(biotech.madison.tec.wi.us/safety_home.htm) and assisted Joe
Lowndes with development of laboratory exercises.

Noreen brings a wealth of experience to her position, as well
as a keen eye for editing. The North Central Regional Center is
delighted that she is a part of the Bio-Link team.

Andrea Cortez
BIO-LINK IS pleased to welcome
Andrea Cortez to the National
Center. As the new Management
Assistant, she is in charge of the
coordination of technical and
budgetary matters with the Bio-
Link Regions, database manage-
ment, and acts as liaison to the
grant accounting office.

Before Andrea joined Bio-Link,
she was a Senior Science Re-

search Specialist at the Philippine Council for Industry and
Energy Research and Development where she managed
research projects with Philippine and International grants.
While working in research, she represented the Philippines in
several international meetings and conferences, which
tackled issues and policies on environmental management
and protection.

Her area of specialization includes wastewater treatment
processes, waste audit and identification of waste minimiza-
tion options in the textile and food processing industries. She
gained her technical background through eight years of
experience in research and training, and obtained a Master of
Science degree in Chemical Engineering in 1995. Andrea
was also a recipient of a number of awards and scholarships.
A sports-enthusiast, Andrea loves tennis and bowling.
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Career Scenario

Looking for a Career Change?
A FEW YEARS AGO, LORI SPATOLA decided it was time for a
career change and enrolled in the Biotechnology Labora-
tory Technician Program at Madison Area Technical
College. During her studies she became interested in
agricultural biotechnology, interning at the Plant Biotech-
nology Center at the University of Wisconsin - Madison.
Lori joined the Agracetus Company upon graduation. Here
she worked to improve cotton used by the garment indus-
try and to develop plants capable of producing therapeutic
proteins.

In May of this year, Lori moved from research to regulatory
affairs. She took a position as Regulatory Associate at MS
Bioscience, shouldering responsibility for GMP compliance
and other FDA matters. MS Bioscience produces a com-
petitive exclusion product for chicks, using natural gut
flora to keep them free from Salmonella. Despite her busy
schedule, Lori is also completing her BS degree at
Edgewood College.

Lori has maintained close ties with the Biotechnology
Laboratory Technician Program since graduation. She is a

member of the Advisory
Committee, which helps
to guide the program
and ensure it is meeting
industry’s needs. Lori
often returns to Madison
Area Technical College
to speak to students
about careers in biotech-
nology. Recently, she
attended the National
Science Foundation (NSF) Advanced Technology Education
(ATE) Principal Investigators (PI) Conference to speak about
how NSF-funded projects enhanced her biotechnology
education.

Lori is a wonderful role model for anyone considering a
career in biotechnology, and Madison Area Technical
College is proud to count her among our graduates.

–Rebecca Pearlman. Ph.D.
Administrative Director

North Central Region

NCBC Needs Biotechnology Educa-
tors from Industry,

Biotechnology Industry
Scientists and Technicians

Northern California Biotechnology Center (NCBC)
continues to provide opportunities for scientists and
technicians to register their interests in teaching part-time
at a Bay Area community college through the NCBC
Teaching Registry.

Since its inception, the registry has received over 30
listings of industry scientists and technicians who are
interested in sharing their knowledge and expertise in
biotechnology in a classroom environment.

If you have a Master’s degree or higher in biology,
biochemistry, chemistry or a related area, consider
teaching at a local community college as a guest speaker,
technical expert, seminar participant, or course instructor.

For more information and to access the Teaching Registry,
please visit: http://biotech.org.

  – Mike Solow, Ph.D.
     NCBC Regional Director

Foothill College Biotech
Faculty Receives
Leadership Award
DR. CELESTE CARTER of Foothill College was
named the recipient of the 2000 California
Community Colleges Faculty Leadership
Award. This award is given to a full-time

faculty member who has played an important role in an
Economic Development project, demonstrating “excellence in
effectiveness and commitment to the project, as well as
characteristics of flexibility, responsiveness, and innovation in
approach”. Dr. Robert Manlove, former Northern California
Biotechnology Center (NCBC) Director, nominated Dr. Carter
in recognition of her faculty leadership in biotechnology
education and as director of the Foothill College Biotech
Program.

Dr. Carter has been a microbiology and biotechnology
instructor at Foothill College for six years. She is active in the
community, lecturing at local conventions and participating in
high school outreach programs. As the Principal Investigator
for a National Science Foundation biotechnology curriculum
grant, she has developed and implemented new biotechnol-
ogy curricula at multiple levels of instruction. She is currently
an active member of NCBC, helping to plan and implement
the organization’s projects and activities.
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(as attachments) – submit
by e-mail to Lisa Huffman
(lhuffman@biolink.ucsf.edu)
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Regional Centers
Northeast Region

Dr. Sonia Wallman
New Hampshire Community

Technical College
67 New Hampshire Avenue

Portsmouth, NH  03801
603-334-6306

s_wallma@tec.nh.us
North Central Region

Dr. Joy McMillan
Dr. Lisa Seidman

Madison Area Technical College
3550 Anderson Street
Madison, WI  53704

608-246-6001
jmcmillan@madison.tec.wi.us

Northwest Region
Dr. Sandra Porter

Seattle Central Community College
1701 Broadway

Seattle, WA  98122
206-587-5402

sporte@seaccd.sccd.ctc.edu
Northern California

Biotechnology Center
Dr. Robert Manlove

City College of San Francisco
50 Phelan Avenue, Box S-54

San Francisco, CA  94112
415-239-3500

rmanlove@ccsf.cc.ca.us
South Central Region
Dr. Linnea Fletcher

Austin Community College
Rio Grande Campus

1212 Rio Grande
Austin, TX  78701

512-223-3285
linneaf@austin.cc.tx.us

Southwest Region
Dr. Joan Stepsis
Dr. Dave Singer

San Diego City College
Center for Applied

Competitive Technologies
1313 12th Avenue

San Diego, CA  93101
619-230-2588

NSF Award #9850325
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expressed are those of the authors and not
necesarily those of the foundation.
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BIO-LINK CALENDAR 2001
January 10 - 13 13th Annual CSUPERB Biotechnology Symposium

Pomona, California

February 28 - North Central Regional Meeting
March 2 Madison, Wisconsin

March 16 National Fly-In: Industry & Academia: A Partnership
for Recruiting
Research Triangle Park, North Carolina

April 4 - 7 American Association of Community Colleges (AACC)
Annual Convention

Chicgo, Illinois

June 2 - 8 Summer Fellows Forum 2001
Berkeley, California

June 24 - 27 BIO 2001
San Diego, California

July 26-28 Biotechnology 2001 Educators Conference
Blacksburg, Virginia

August 6-9 cDNA Sequencing Workshop
Northeast Region

Mark your 2001 Calendars!
February 28 - March 2

Bio-Link
North Central

Regional Meeting
Madison  •  Wisconsin

• Teachers from other regions are invited!

• Tentative program includes:

– Computers in Biotechnology: From DNA
   Sequencing Analysis to Robotics

– PCR Detection of Genetically Modified
   Foods (a laboratory exercise)

– Biotechnology Program Issues: Funding,
   Student Recruitment, and More

• For more information contact:

Becky Pearlman at 606-243-4226, or
rpearlman@madison.tec.wi.us


