
Yoshihide Hayashizaki is exasperated.
Last year his team published a paper1

describing a collection of mouse com-
plementary DNAs (cDNAs) representing the
coding sequences of thousands of genes.
Now he receives a request to supply these key
research tools, on average, almost every day.
A new article2 expanding the collection to
some 61,000 cDNAs, published last week, is
likely to increase that demand. But in trying
to meet these requests, he has stumbled into
a logistical, financial and legal minefield. “It’s
very stressful,” says Hayashizaki, who is
based at the Genomic Sciences Center in
Yokohama, part of RIKEN, Japan’s Institute
of Physical and Chemical Research.

Hayashizaki’s case is extreme. But
researchers around the world are facing
increasingly burdensome requests for a
range of research materials including cDNA
clones, antibodies and knockout mice. And
they are expected to fulfil them. Many 
journals, including Nature, require that
materials used in the papers that they publish
are made available to other researchers. This
allows experiments to be repeated, and lets
scientists build on each other’s achievements
rather than starting from square one. 

Until recently, mutual goodwill ensured
that this almost always happened. But sup-
plying materials can be expensive. The 21,000
cDNAs described in Hayashizaki’s first paper
cost more than US$10,000 to prepare and
ship. Journals do not require researchers to
make materials available free of charge, but it
is unclear how deeply suppliers are expected
to dig into their own pockets to cover admin-
istrative and other costs. Those involved 
must also grapple with legal issues surround-
ing the transfer of materials. And as projects
get bigger, materials more expensive and

largest biomedical research charity in the
United States. “But it can really add a lot of
time and financial pressure.” 

For those working with widely used
organisms, such as the fruitfly Drosophila
melanogaster or the thale cress Arabidopsis
thaliana, shifting the responsibility to public
repositories is often the best solution. Joe
Ecker works on Arabidopsis at the Salk Insti-
tute for Biological Studies in La Jolla, Califor-
nia. He has produced seeds of many mutant
varieties, as well as tools such as bacterial arti-
ficial chromosomes (BACs), which can be
used to clone sections of DNA. “The requests
would have been a major distraction,” says
Ecker. “I did not want to turn my group into 
a stock distribution centre.” So Ecker sent 
his materials to the Arabidopsis Biological
Resource Center (ABRC), a collection and
distribution service based at Ohio State 
University in Columbus. The stocks he sent
more than doubled the ABRC’s holdings, but
the extra user fees they generated have so far
covered the costs involved.

All would be fine if there were reposito-
ries for all areas of science, with each having
the money needed to fulfil requests. But
BACs and other genomics tools are being
created in increasing numbers, and money
and space at the repositories is already tight.
Mutant-mouse storage houses, for example,
are filling up as fast as they are built3.

Contracting the job out to the private 
sector is an alternative for some. Siamon

commercial interests more dominant, many
researchers are asking how long the current
system can continue to function. 

Distributing materials is time consuming
as well as expensive. Collections must be
maintained and orders processed. Shipping
itself varies from the trivial task of popping
plant seeds into an envelope, to the more
intensive chore of putting antibodies on dry
ice or express-mailing live animals. Ensuring
that the proper materials are sent, and then
recouping the costs, can be a full-time job for
some technicians or research assistants. “It is
an enviable problem, as it means you are get-
ting many citations and getting your name
established,” says Thomas Cech, president of
the Howard Hughes Medical Institute
(HHMI) in Chevy Chase, Maryland, the

Share and
share alike?
Producing a popular
research tool will make
you a lot of friends in
science. But meeting
requests to supply the
material puts a heavy
burden on your lab.
David Cyranoski
examines a system
under pressure.
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Stressed: for Yoshihide Hayashizaki, sharing his
mouse cDNAs has proved a logistical nightmare.
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Gordon of the University of Oxford, UK,
found that the best way to handle his popular
monoclonal antibodies, which have poten-
tial therapeutic applications as well as uses in
academic research, was to license them to the
nearby reagent supplier Serotec, which dis-
tributes them for profit. “The arrangement
has worked very well,” he says. Gordon will
also provide materials at his own expense for
researchers who cannot afford them. “This
does not get specific grant support, but
hopefully gets us brownie points,” he says. 

Supply and demand
But this option has it drawbacks. Reliance
on commercial distributors jacks up the
cost of research, limiting the potential pool
of users. And it isn’t always a viable option,
as only the most popular and profitable
materials will attract the interest of a distri-
bution company. Commercial suppliers
have their place, say scientists, but the fund-
ing of public repositories is vital if research
tools are to be made as widely available as
possible. “We need continued support to
allow the distribution of stocks that are
important but not necessarily profitable,”
says Randy Scholl, director of the ABRC.

Even when public or private systems 
do cover distribution needs, researchers can
find themselves thumbing through legal doc-
uments that need a lawyer to evaluate. Many
researchers, for instance, have complained
about the lengthy forms Hayashizaki’s insti-

tute requires recipients to sign before it will
release the clones. Such material transfer
agreements (MTAs) are used for a variety of
reasons. They can, for example, restrict the
ways in which the recipient can use the mate-
rials, especially by forbidding potentially
dangerous uses such as clinical experiments. 

For the sender, MTAs have obvious bene-
fits. They can ensure that the materials do not
get degraded through copying, for instance.
Ecker says that he once used an MTA to dis-
tribute yeast artificial chromosomes, another
tool used for cloning DNA. “We simply were
saying, ‘If you want the clones, get them from
us’,” he says. “Not all MTAs for genomic
resources are a bad thing.” 

But MTAs sometimes contain restric-
tions relating to publication and property
rights that are unacceptable to would-be
recipients or their employers. Some agree-
ments, for example, require that the sender
receives a part of the profits from any com-
mercialization of the research, or that any
potential publication must be authorized by
the sender. “For almost every MTA, there are
some researchers whose institution will not
allow them to sign it and thus receive the
associated material,” says Scholl.

Thankfully, researchers are trying to mini-
mize the use of such agreements. “We try to
ignore MTAs when sending,” says Claude
Desplan, a developmental biologist at New
York University, who supplies mutant lines of
Drosophila. When sending his seed stocks and

BACs to the ABRC, Ecker says he convinced
administrators at the Salk Institute that his
project would have “the greatest impact on
the plant-biology community with no strings
attached”, and so was able to avoid using an
MTA. Cech adds that the HHMI’s form is only
about three sentences long. 

Repositories, especially in the United
States, are also taking action, putting pressure
on collections elsewhere to follow suit. The
Mammalian Gene Collection, a set of cDNAs
supplied by the National Institutes of Health
(NIH) in Bethesda, Maryland, does not use
MTAs, and the ABRC this year decided to
refuse any further donations with MTAs
attached. “This will place the burden of distri-
bution of these large and unwieldy collections
squarely on the shoulders of the individual
investigators who have produced them,” says
Ecker. “This could force institutions to reduce
restrictions on genomic-scale materials.” 

Ripped red tape
Indeed, some repositories have found them-
selves forced to drop MTAs. In November
2001, the RZPD, Germany’s human-genome
resource centre in Berlin, which recently
began distributing a valuable library of
human cDNAs, shifted from a lengthy MTA
to a brief “good faith agreement”. This merely
frees the RZPD from responsibility for any
problems with the material itself or danger-
ous uses of it. The move was prompted by
the realization that its old MTA was forcing
researchers in Germany to obtain resources
from institutions in the United States. 

Even if researchers can get around MTAs,
other legal problems sometimes await — as
Hayashizaki has found out. Mouse cDNAs are
created from the messenger RNA (mRNA)
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Taking stock: Joe Ecker (above) solved his
distribution problems through the Arabidopsis
Biological Resource Center (left).
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molecules that are transcribed from active
genes. The mRNAs are mixed with an enzyme
called a reverse transcriptase, which latches on
to the mRNA and copies it into the more stable
and easily manipulated cDNA. Hayashizaki
used one of the most popular reverse 
transcriptases available: SuperScript, pro-
duced by Invitrogen of Carlsbad, California. 

Hayashizaki realized that distributing the
clones would place an intolerable burden on
his lab. So in 2000, he licensed them to
Dnaform, a Tokyo-based biotechnology
company spun off from RIKEN. The firm
planned to distribute the set to academic
researchers at cost (US$12,000) and to com-
mercial organizations for US$250,000.
SuperScript is not present in the final
cDNAs, so Hayashizaki assumed that Invit-
rogen had no claim over Dnaform’s materi-
als. But he had missed the small print, in
which Invitrogen claims that its US patent
covers any cDNAs made with the enzyme. 

Early last year, Dnaform received a letter
warning that it had no right to distribute its
cDNAs for profit in the United States. Invitro-
gen also argues that the ‘at cost’ academic
agreement blurs the line between profit and
non-profit, as each cDNA comes in at roughly
three times the cost of those from the Ameri-
can Type Culture Collection, a non-profit
bioresources company in Manassas, Virginia.
But Dnaform president Toshizo Hayashi
responds that the fee still doesn’t fully cover
the cost of the high-quality clones that RIKEN
and Dnaform provide.

Catch 22
The dispute between Dnaform and Invitro-
gen leaves Hayashizaki’s RIKEN team stuck
with the responsibility of dealing with 
distribution. “In Japan, the patent office
would never accept this broad coverage,”
Hayashizaki says. “If the United States does,
then it makes sense for Invitrogen to pursue
its rights. But I think it is unreasonable.” 

Invitrogen’s patent is currently being
challenged in US courts by other firms want-
ing to sell reverse transcriptases. But in the
meantime, the only way for a US group to get
cDNAs from the first collection is through a
purely academic collaboration with
Hayashizaki’s lab, of which 330 have already
been set up. Hayashizaki has tried to find a

way around using SuperScript, but fears that
his second clone set might also get caught up
in the legal morass.

To avoid similar problems in the future,
researchers will have to think carefully about
the intellectual property rights associated
with the reagents they use. But is everyone
likely to put his or her heart into this? Dis-
turbingly, many researchers suspect that legal
problems, obstructive MTAs, or logistical dif-
ficulties are sometimes used as a smokescreen
by researchers who simply don’t want to share.

In January, a team led by Eric Campbell of
the Institute for Health Policy at Massachu-
setts General Hospital in Boston reported
that almost half of 1,240 human geneticists
they surveyed said that they had been refused
access to data, information or materials in
the past three years. Problems with accessing
materials accounted for more than a third of
all refusals4.

Researchers often cite difficulties with
MTAs as a reason for not sending out materi-
als, but four-fifths of those in the survey who
admitted to not honouring a request said
that they had been put off by the time and
effort involved. And some researchers feel
that, in a minority of cases, the real reason is a
desire to maintain a competitive advantage
over peers who lack access to key tools.
“Some investigators clearly hide behind their
institution’s restrictive MTAs,” says Ecker.
“They don’t really want to make their 
published materials freely available.” 

Cech believes this is especially true in
industrial research centres, where researchers
want to hold on to their materials to make
profit from them. He claims many companies
will offer to supply published materials with
an absurdly restrictive MTA. Would-be recip-
ients bring the MTA back to their institution’s
lawyers only to find out that it is not possible to
sign the agreement. A lengthy back and forth

negotiation then ensues. “The idea is to be as
obstructive as possible,” says Cech. 

Researchers who are just starting their
laboratory may be hardest hit, especially
when it comes to asking for materials from
foreign colleagues — who know that they are
unlikely to be penalized for being obstructive
to a junior researcher in another country.

Three years ago, Ray Truant moved from a
postdoctoral position at Duke University in
Durham, North Carolina, to open a Hunting-
ton’s disease research laboratory at McMaster
University in Ontario, Canada. He says that
one US researcher ignored 12 e-mails, four
phone calls and several letters before finally
reneging on a promise made in person to sup-
ply plasmids, loops of bacterial DNA that can
be used to clone genes. “As we are not in their
granting systems, we are unlikely to review
their grants and therefore there is no reason to
be courteous,” laments Truant. 

Easy access?
Cech believes that problems with the 
sharing of research materials have got worse
over the past 10 years. So is it possible to dif-
ferentiate those who are truly too burdened
by paperwork and administrative costs from
those who merely do not want to do it? And
how can those involved enable the former,
and force the latter, to send materials? The
US National Research Council is currently
sponsoring an investigation into community
standards for sharing publication-related
data and materials, which may provide some
suggestions. The committee, chaired by
Cech, is expected to release its report soon. 

Cech is reluctant to comment on what
ideas the report might contain, but those who
have sent and received materials say that
everyone involved can play their part. Reposi-
tories, for example, can help by refusing to
accept materials that come with MTAs, or by
only accepting simple and non-restrictive
MTAs. Policing by journals could also be part
of the solution. Editors could encourage
researchers who run into problems to get in
touch, for instance, and then pursue miscre-
ants. Funding agencies are an additional piece
of the jigsaw. Cech says that the HHMI is
amenable to providing extra funding to help
the developers of research materials to distrib-
ute them to others. But many other agencies,
including the NIH, provide no such grants. 

New grants to help sharing, together with
pressure from repositories and journals,
would almost certainly improve the situa-
tion. Despite his unfortunate experience,
Truant believes that a combination of carrot
and stick could help to ensure that standards
of behaviour aren’t allowed to slip.  n

David Cyranoski is Nature’s Asian-Pacific correspondent.

1. The RIKEN Genome Exploration Research Group Phase II Team

and the FANTOM Consortium Nature 409, 685–690 (2001).

2. The FANTOM Consortium and the RIKEN Genome Exploration

Research Group Phase I & II Team Nature 420, 563–573 (2002).

3. Abbott, A. & Knight, J. Nature 417, 785–786 (2002).

4. Campbell, E. G. et al. J. Am. Med. Assoc. 287, 473–480 (2002).

news feature

604 NATURE | VOL 420 | 12 DECEMBER 2002 | www.nature.com/nature

Difficult times: Thomas Cech believes problems
with materials sharing are getting worse.

Material gains: California-based Invitrogen claims
rights over cDNA clones made using its enzymes.
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