Table 3. Methodologies

Population Individual  Focus Public  Attitudinal Other

interviews  groups meetings  surveys
Yoruba 7 1 3 231 initial working group
Japanese 20 8 5 377 5 conference presentations; 10 explanatory meetings
Han 100 6 3 130 production of 9 min video compact disc (VCD) used
Chinese to introduce the project to interviewees
CEPH pérsonal visits, mail contact, telephone

(new consent)

follow-up

ordinator, who explained the Project in detail and gave
them a chance to discuss it and ask questions.

Language and comprehension issues presented a ma-
jor challenge during the community engagement and in-
formed consent processes (see Appendix 2). Thus, open-
ended discussions about the Project and the issues that it
raises were encouraged. Major points contained in the
consent form were explained orally and individuals seek-
ing additional clarification had an opportunity to ask
questions. In Nigeria, depending on their preference,
participants were administered the informed consent
procedures orally or in writing, either in English or Yo-
ruba.

A detailed description of the methodologies employed
for the community engagement activities at the 3 sites
where new samples were collected is beyond the scope of
this paper, but will be outlined in separate papers by the
investigators from each site. Methodologies ranged from
the use of extended, semistructured individual inter-
views and focus groups to large public meetings or lec-
tures (followed by discussion) and public attitudinal sur-
veys (table 3). The extensiveness of the processes em-
ployed varied considerably among the sites due to
differences in the level of funding available for these ac-
tivities. The empirical rigor of the processes for collecting
and analyzing the data also varied somewhat from site to
site. However, the processes were not specifically de-
signed to provide data that were explicitly comparable
across sites. The processes were rather designed simply to
elicit the views of a range of people within each commu-
- nity, including those skeptical about genetics research, to
glean general impressions (which in some instances could
be little more than anecdotal) about the acceptability of
the goals of the Project and other pertinent issues. Open
discussion was encouraged at each site so that investiga-
tors could be alerted to any specific concerns and address
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them to the extent possible. Thus, participants at each site
were asked about their attitudes toward genetic research
in general and genetic variation research in particular
(including research like the HapMap, which would have
no immediate health benefits). Participants were given
an opportunity to raise concerns about proposed meth-
ods of recruitment, privacy and confidentiality risks,
risks of discrimination or group stigmatization, issues re-
lating to commercialization and intellectual property,
and any other pertinent matters.

Specific Elements of the Informed Consent Process

The consent process explained how the HapMap
would be developed and used in future studies to find
genes that affect diseases, drug response and other traits.
Prospective donors were told that neither names nor
medical information would be taken - only the name of
the population from which the donor came - and that
more samples would be collected than would be used, as
an additional protection of individual privacy. For the
CEPH donors, links to the donors’ identities exist, but
only the investigators who collected the samples - not the
repository, HapMap investigators or any other investiga-
tors who order the samples - have access to this informa-
tion.

Prospective donors were also told during the consent
process that the samples would be sent to the Coriell In-
stitute, transformed into cell lines and made available to
Project investigators and other investigators worldwide
for use in future genetic variation studies. All such future
studies, however, need to be approved by the repository’s
IRB (and any other relevant ethics committees) to ensure
that the proposed research is consistent with the terms of
the consent form.
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Because no individual identifiers are available for any
of the newly-collected samples, it will not be possible to
recontact donors in the future to seek their consent to
other studies. However, the consent form described the
general nature of future studies for which the samples
and the HapMap may be used, such as studies of the biol-
ogy of DNA, how new variations arise, the genetic his-
tory of human groups, and how people from different
parts of the world are related. The consent form also ex-
pressly authorized use of the samples for gene expression
studies, but forbade their use for reproductive cloning.
The reference to cloning was included because of con-
cerns expressed in some communities about this possi-
bility. It was explained that the risks raised by the types
of future studies authorized in the consent form are un-
likely to be different in kind from the risks raised by the
Project itself.

Prospective donors were also told that because of the
absence of individual identifiers, donors could neither re-
ceive individual feedback on the research findings nor
individually withdraw their samples or data. However, in
each community where new samples were collected, it
was explained that a CAG would be established, through
which the community would be able to stay informed
about general findings and how the HapMap and samples
are being used. Prospective donors were also informed
that a community could request, through its CAG, that
all of its samples be withdrawn from distribution in the
unlikely event that a serious disagreement about future
uses of the samples arises that cannot otherwise be re-
solved.

Prospective donors were informed that the HapMap
would be publicly available in a database on the Internet.
It was explained that the genetic information available
about each donor would be quite extensive, but that it was
very unlikely that any information could be linked to a
specific donor, at least without having another sample
from the donor for comparison.

Prospective donors were also told that they would re-
ceive no immediate health benefits from donating sam-
ples; any benefits would likely come only in the future, as
investigators use the resource to find genes related to dis-
ease and then gradually develop improved methods of
prevention, diagnosis and treatment. Donors were also
informed that they would receive no financial benefits
from participation, except for nominal compensation for
their time and travel. They were further advised that
while the Project itself would generate no commercial
products, such products might be developed from other
studies based on the stored samples or information in the
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HapMap, and donors would not be able to share in any
such profits.

The consent form specifically mentioned the potential
group risks associated with genetic variation research,
such as risks of group stigmatization or discrimination
(if investigators in future studies were to find that genet-
ic variants associated with a particular disease were more
frequent in people from their group and this information
were overgeneralized to all or most members of the group
or to related groups). It was also explained that focus on
group differences might ‘reify’ notions of race, thus po-
tentially exacerbating societal prejudices.

In the Yoruba community, where investigators collect-
ed samples from parent-adult child trios, the procedures
for handling findings of misattributed paternity or un-
disclosed adoption were also described; these procedures
had been similarly described to the members of the CEPH
donor families at the time the CEPH samples were origi-
nally collected. Prospective donors who were concerned
that someone in the family might not be biologically re-
lated were advised that they could, but did not have to,
disclose this information. The Coriell Institute would test
all samples in the trios for relatedness and if it were to be
found that not all family members in a trio were biologi-
cally related, no one would be told and the samples simply
would not be used for the HapMap.

Although the Coriell Institute routinely tests all sam-
ples it obtains for the presence of HIV (and destroys any
found to be infected), the Yoruba sample collection team
decided to require HIV testing of all prospective donors
prior to donation (with the opportunity for follow-up re-
ferrals and treatment where indicated). All the relevant
IRBs approved this procedure. Yoruba community mem-
bers viewed the opportunity for free HIV testing as a
form of benefit associated with Project participation (al-
though no one who underwent the testing had a positive
test result). A separate process was used to obtain in-
formed consent for the HIV testing.

Perceptions of Risks and Benefits

It is impossible to generalize from the perceptions of
potential risks and benefits expressed by a small subset of
individuals in the few specific localities where we did our
work to everyone in these communities or to other com-
munities. As noted earlier, most community engagement
activities were designed to glean only general impressions

~about reactions to and concerns about the Project, and

not as rigorous empirical data gathering exercises. The
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general responses from those who took part in the com-
munity engagement activities are, however, instructive in
demonstrating a range of perceptions about genetic vari-
ation research. .

While the scientific details of the Project seemed
difficult for many people to understand, most individu-
als - even in instances where substantial linguistic and
educational barriers were present — appeared to compre-
hend the Project’s general purpose, as judged (albeit im-
perfectly) by what they communicated to investigators
when asked to explain their understanding of why they
were being asked to give samples. They also appeared to
be able to understand that they would receive no immedi-
ate personal health benefits by participating but that fu-
ture generations might benefit.

People consulted in Japan expressed a diversity of
views, ranging from skepticism, through indifference, to
a generally positive attitude about the potential of genet-
ic varijation research. A similar range of views was ex-
pressed in the BNU Han Chinese residential community,
but among most people there, the Project was quite favor-
ably received.

The Yoruba community as a whole demonstrated con-
siderable enthusiasm about the Project. Many individuals

expressed a strong sense of pride that their community

had been selected as a possible sampling site for a major
international biomedical research effort, especially when
the ‘Out of Africa’ theory of human population history
was discussed. Several people there commented that ge-
netic variation research, by demonstrating people’s bio-
logical relatedness, might in some way help bring the

world’s people together — especially Yoruba or other peo-

ple with African ancestry separated from their roots
through slavery. Few people, even when probed, ex-
pressed concern that the Project could exacerbate racial
or ethnic divisions.

Among the CEPH donors approached for new con-
sent, stated reactions to the Project were generally quite
positive, as reflected in the fact that to date, 367 living
individuals including third-generation offspring (far
more than the number whose samples were needed) have
consented to their samples being used, either for the Hap-
Map or for other genetic variation research. Where inves-
tigators had the opportunity to discuss the Project in per-
son, 95 out of 95 individuals agreed to participate. This

. very high rate of acceptance of the Project among the
CEPH donors may, of course, be primarily a reflection of
the relatively high socioeconomic status of this particular
group of donors, coupled with their long, successful his-
tory of collaboration in other genetic studies; it is unclear
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how generalizable this finding would be to other
groups.

Some specific concerns about the Project were ex-
pressed. Although the data from each site have not yet
been fully analyzed, a preliminary review suggests the
emergence of a few predominant themes in each commu-
nity.

Among the Yoruba, where most of the participants in
the community engagement process were lay individuals
with no background or training in biomedical research
or related issues, the most frequent concerns raised were
about:

- the physical process of blood drawing
- how the blood samples would be handled
- the disposal plans for the blood samples that were not

used. ,

In Japan, where many though by no means all of the
individuals approached had some sophistication about
biomedical research, the main concerns expressed were
about:

- privacy and confidentiality

- how the samples would be labeled

- whether the HapMap would somehow be used to try
to define genetically who is a ‘real’ Japanese person

- the potential for discrimination against minority
groups in Japan and against Japanese people living as
minorities in other countries

- the potential for commercial use of the stored samples,
especially by US biotechnology companies

- how adequate oversight over the samples would be en-
sured once the samples had been sent to a US reposi-
tory.

In China, where the community engagement process
involved a broad range of individuals, with varying de-
grees of sophistication regarding biomedical research,
the main concerns (although voiced by only a few par-
ticipants) were that:

- the Project would not 1nclude samples from all ethnic
groups in China

- the samples might be used for reproductive cloning

- information from the samples might be used for foren-
sic purposes ‘

- the blood drawing might cause infection

- personal genetic information might be ‘leaked’ out-
side the Project

~ knowledge derived from the Project could lead to dis-
crimination (although few people reported that they
thought the Project itself would exacerbate racial or
ethnic tensions).
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A few CEPH donors asked to give new consent to have
their samples used for the Project questioned whether by
allowing this, their privacy and the strict controls on ac-
cess to phenotypic information would continue to be
maintained rigorously. These donors were reassured,
however, when it was explained that the HapMap would
include no individual identifiers and that the links to the
identities kept by the local investigators would never be
shared with other Project investigators, the repository or
any future investigators who may use the samples (except

“for collaborators of the sample collectors).

General Reactions to Genetic Variation Research

Despite the occasional expression of the concerns out-
lined above, we detected no critical opposition to the
Project or to genetic variation research in general, at any
of the sites. In particular, we found what appeared to be
an absence of widespread concern about the potential for
group stigmatization that might result from studies that
use the HapMap. While some critics of genetic variation
research might interpret this as indicative of people’s na-
iveté or inability to understand the Project, some alterna-
tive explanations are plausible.

One explanation is that most of the people approached
for participation were living in societies that were either
racially or ethnically quite homogeneous (in the case of
the Japanese) or in nonhomogeneous societies where they
were members of the majority populations (in the case of
the Yoruba and Han Chinese), and this circumstance
may have considerably influenced their viewpoints. For
example, in Nigeria, because most individuals’ ancestors
come from the African continent, considerably less ‘race
consciousness’ can be observed than exists in the US, for
example. Many Nigerians do have a strong sense of ethnic
identification, but few people expressed concern that ge-
netic variation research alone was likely to have much
impact on ethnic divisions within the country or more

broadly. Japan is a relatively ethnically homogeneous so- -

ciety, and in China the specific community engaged was
composed almost exclusively of individuals from the ma-
jority (Han) population. Also, in both Japan and China,
as in Nigeria, racial issues do not figure nearly as promi-
nently in most people’s thinking as they do in the think-
ing of people from Western countries.

Individuals’ and communities’ conceptions of the
risks associated with genetic variation research can be
expected to vary, depending on how they construct their
social identities and how those identities are perceived by
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others. For this reason, we must acknowledge that we may
well have encountered many more expressions of skepti-
cism about the Project had we actively sought out the
views of minority group members (for example, Korean
or Chinese individuals living in Japan, members of some
of the non-Han ethnic groups in China, or members of
some of the numerous ethnic groups in Nigeria that are
smaller and thus potentially more vulnerable than the
Yoruba). Indeed, members of some such groups might
have wondered why samples from their populations were
being ‘excluded’ from study - a circumstance that under-
scores the need for sustained engagement activities with
more broadly based participation. We also do not know
how similar groups in other countries, or groups per-
ceived by others as similar to those participating in the
Project, conceive risks associated with this research. This
must be regarded as a significant limitation of these pre-
liminary findings from the community engagement ac-
tivities.

It is unclear whether the generally positive views about
this type of research expressed by those with whom the
Project has been discussed so far will turn out to be shared
by most of the rest of the public, as awareness of the Proj-
ect around the world grows. It is, however, worth observ-
ing that historically, concerns about the potential of ge-
netic variation research to exacerbate forms of racism or
ethnic tension, and about the tendency of such research
to overfocus on genetics instead of the environment as a
major causative factor in disease, have often emerged not
so much from grassroots lay communities as from seg-
ments of the bioethics, social scientific and other profes-
sional communities. This is not to suggest that these con-
cerns are without any basis, but merely to note that they
may not be as widely shared by members of the public as
some might assume. It will be instructive to learn how
members of the additional populations approached for
participation in a later phase of the Project — some of
which are racial and ethnic minorities in the US - will
react to the research.

Incorporating Community Input

While many scientific aspects of the Project design
were essentially fixed for scientific reasons, limiting the
extent to which communities could alter the study de-
sign, certain practical aspects of the recruitment and
sample collection processes were modified in direct re-
sponse to information obtained in community discus-

. sions. One especially important matter on which com-
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munity input was weighed was how to label each popula-
tion’s samples and associated data. An exception to this
were the CEPH donors, where, as discussed earlier, a for-
mal process of community engagement was not feasible,
where the acronym ‘CEPH’ had already been chosen
when the samples were first collected, and where adopt-
ing a different label for these samples for this Project
would likely only have engendered confusion in the sci-
entific community.

In the places where new samples were collected, how-
ever, deciding how to label the samples required the dis-
~ entanglement of complex notions of socially and geneti-
cally defined identity. While the selection of populations
to be included in the Project was based on ancestral ge-
ography, the communities engaged in or consulted for the
Project were, for the most part, composed of people with
arange of socially and culturally (not genetically) defined
identities. For example, some individuals in the Ibadan,
Nigeria community engaged for participation considered
themselves socially or culturally Yoruba even though
they were not technically eligible to donate because not
all of their grandparents were members of that specific
ethnic group. Some individuals in the BNU residential
community, while identifying as Han Chinese, may have
had recent ancestors of other Chinese ethnicities. A small
number of people in Japan who identify as, and cultur-
ally are, Japanese have some recent ancestry from Korea
or other parts of Asia. In many of these cases, moreover,
the basis for these individuals’ constructions of their so-
cial identities is unknown by others. Many individuals
also construct their social identities primarily around re-
ligious, political or other affiliations, not around ethnic-
ity or ancestry. In addition, some individuals — perhaps
most - view themselves simultaneously as belonging to
several groups. '

Thus, while each community provided input into how
its population’s samples should be labeled, the final deci-
sions about labeling were based on a mix of community
input and scientific, ethical and practical considerations.
For example, in Japan, where this issue was discussed ex-
tensively, the names ‘Asian’ and ‘East Asian’ were rejected
because these broad geographic areas include much
greater ancestral diversity than just Japanese. Ultimately,
the more specific descriptor ‘Japanese in Tokyo, Japan’
(JPT) was chosen. Likewise, because Han is only one of
many Chinese ethnicities, the label ‘Han Chinese in Bei-
jing, China’ (CHB) was chosen over the more general de-
scriptor ‘Chinese’, and ‘Yoruba in Ibadan, Nigeria’ (YRI)
was chosen over such terms as ‘African’, ‘Sub-Saharan
African’, “West African’ or ‘Nigerian’. To avoid overgen-
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eralizing the results from any studies of these samples,
users of the HapMap and of the samples are directed to a
page on the Project website that explains the importance
of using these specific terms, and not, for example, using
‘African’ for the Yoruba samples (http://www.hapmap.
org/citinghapmap.html.en).

Our experience suggests that discussing the pros and
cons of particular population identifiers with communi-
ties can be instructive - both to help communities under-
stand the rationale for the study of genetic variation and
to help investigators understand how people’s own so-
cially constructed notions of identity may differ from the
identities geneticists seek to ascribe to them. This ulti-
mately contributes greater rigor to the way the data are
interpreted. Such discussions can also help elucidate oth-
er community concerns. For example, investigators may
learn that a particular locality does not want its specific
name used to better preserve its privacy.

Responding to Community Concerns

During the course of engaging the communities, sev-
eral issues arose that necessitated a considered response.
For example, Yoruba community leaders used the occa-
sion of a site visit by a staff member from the NIH (the
agency that funded the community engagement) to re-
quest funds to contribute to the building of a local health
center. Emerging local standards of bioethics in Nigeria,
as stated in that country’s proposed National Code of
Health Research Ethics, direct that in certain interna-
tional collaborative studies, ‘research should be integrat-
ed with comprehensive capacity building, technology
transfer and health care delivery strategies that address
significant local health problems’ [18]. Consistent with
this guideline, and in recognition of the fact that Nigeria,
unlike the other participating countries, would receive
no benefits from participating in the genotyping (the
most heavily funded part of the Project), the NIH had al-
ready provided modest funds at the beginning of the
Project. These funds had been used to enhance the basic
preventive and primary care services already available lo-
cally and the local collaborators received training and
equipment. However, later in the course of interacting
with the community, some additional funds were sought
as a demonstration of reciprocity for the community’s
contribution to the Project.

When the request was made, the community had al-
ready committed itself to participating and sample col-
lection had already begun. Thus, there was little potential

Community Genet 2007;10:186-198 195



St e e s i+ e

for undue influence; individual participants there, as in
all communities, were compensated only for time and
travel. Nonetheless, deciding how to respond to the re-
quest raised ethical and practical challenges.

Several factorsargued in favor of providing such funds.
First, as already noted, unlike in the 3 other countries,
where local investigators benefited directly by participat-
ing in the genotyping, no one in Nigeria was in a position
to do this, and thus that country was differently situated.
Coupled with this, the HapMap itself also will provide no
direct, immediate health benefits to donors; yet the sam-
ples will be made available to multiple investigators
around the world, including many in biotechnology and
pharmaceutical companies in countries with better-de-
veloped biomedical research infrastructures. These in-
vestigators will receive considerable financial benefit
from future studies based on the HapMap, as they de-
velop and commercialize useful therapeutic and diagnos-
tic applications. Realistically, these applications will take
much longer to reach Nigeria than countries with better-
developed health care delivery systems.

On the other hand, some members of the Project’s
Ethical, Legal and Social Implications Group and of the
Project’s Steering Committee were concerned that pro-
viding the requested funds might create a troublesome
precedent, leading to a climate in which future investiga-
tors - especially local investigators without support from
large funding agencies - would find it hard to conduct
their studies. Questions were also raised about potential
inequities with other participating HapMap communi-

ties. Existing sets of international guidelines on biomed-

ical and research ethics provided limited help. While
such guidelines recognize the appropriateness of provid-
ing capacity building or other forms of community ben-
efit, especially for population-based studies carried outin
resource-poor countries [8, 9, 11, 19, 20], and while Nige-
ria’s own proposed National Code of Health Research
Ethics specifically recognizes the appropriateness of such
strategies [18], the rules of most funding agencies, includ-
ing the NIH, do not explicitly recognize ‘capacity build-
ing’ as an allowable cost item.

In the end, the NTH did offer — with approval from the
relevant ethics committees and IRBs in Nigeria and the
US - the provision of some additional funds to compen-
sate for various tangible cost items that had not earlier
been provided for, subject to the receipt of the documen-
tation to support their disbursement. These funds will be
released to the chair of the CAG and another named com-
munity leader, who will hold them in trust for the com-
munity. The community may then choose to use the
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funds to contribute toward the desired health center,
along with funds being sought from other sources.

The Project was similarly challenged to respond to
some issues that arose in the course of the community
engagements in China and Japan. In both countries, con-
cerns were expressed about whether the Coriell Institute
would provide the communities (through the CAGs) suf-
ficient information on an ongoing basis to enable them to
assess whether the samples really were being used in the
agreed-upon ways.

In response to these concerns, the Coriell Institute
modified its Statement of Research Intent, a form that all
investigators who order samples must submit. Investiga-
tors who order the samples are now required to include a
statement describing their proposed research in terms
that lay people can understand. These statements are
then provided to the CAGs by the Coriell Institute on a
quarterly basis, along with a list of the names and institu-
tions of the investigators who requested the samples. As
negotiated with the communities, each quarterly report
also includes a listing of all HapMap Project publications,
major publications from studies that have used the Hap-
Map and major publications from other studies that have
used the community’s samples. Periodic newsletters,
translated into the languages of all participating commu-
nities, are also produced; these include additional infor-
mation about the Project, the participating communities
and how the HapMap is being used. The newsletters are
made available both to the CAGs (for further dissemina-
tion within each community) and to the public through
the Coriell Institute website (http://coriell.umdnj.edu/
ccr/hapmap.html). CAG members are invited to suggest
to the Project management and the repository ways
to improve the usefulness of the information dissemi-
nated.

In further response to concerns initially expressed in
China and Japan about sending their samples to a US re-
pository, the Director of the Cell Repositories at the Cori-
ell Institute traveled to meet with CAG members in both
countries. A similar visit to Nigeria is being discussed.
These visits, which also included Project representatives
from the NIH, provided an opportunity for community
members to learn about the repository’s commitment to
serve as a responsible custodian of the samples, and what
policies and procedures are in place to do this. These vis-
its also gave the repository and the Project management
a chance to listen to, and thus better understand, com-
munity members’ expressions of hopes for the Project
and future research with their samples, as well as linger-
ing concerns.
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The Project’s Ethical, Legal and Social Implications
Group, along with the investigators who collected the
samples, continue to explore ways for CAGs in different
participating communities to initiate contact with each
other (such as through linked websites), and the Coriell
Institute has made additional funds available to help sup-
port such activities. The hope is that such efforts, over
time, will lead to greater transparency and trust, and to
the development of a sense of the Project as a truly global
enterprise. ’ '

Conclusion

Like all genetic variation research, the HapMap Proj-
ect raises complex ethical, social and cultural issues. We
have tried to address some of these issues, in part, through
the processes of community engagement and individual
informed consent described in this paper. More time
must pass before we can fully reflect on the lessons we
have learned. New issues may arise that cannot yet be an-
ticipated - especially as the HapMap and the samples be-
gin to be widely used. The CAGs have only recently been
formed and their effectiveness has not yet been tested.
Community engagement is still underway in other local-
ities with other populations and, as we have noted, the
experiences at those sites may be quite different from
those described here.

As with our understanding of the science of genetic
variation, our understanding of how to responsibly con-
duct research aimed at the study of individual and group
differences is evolving. We do not claim to have found the
perfect model for engaging communities, and indeed, we
do not believe that a perfect model exists. We also do not
think that exercises in public dialogue alone can substi-
tute for care in research design, data analysis and report-
ing of the findings of genetic variation studies.

Nor do we mean to suggest that a community engage-
ment process as extensive as that used for this Project
must always be undertaken when samples are being col-
lected for genetic research with identified populations.
However, the experience of this Project does suggest that,
at the least, approaching such research in a spirit of open-
ness can improve the presentation and interpretation of
the science, help investigators better understand the at-
titudes and concerns of the communities whose samples
they seek to study and, simultaneously, help communities
become engaged in the science.
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Appendix 1

Community Advisory Groups

The samples collected for the HapMap Project were not only
used for the HapMap Project, but will also be used for future ge-
netic variation studies. Such future studies, by building on the
HapMap data, will enhance the usefulness of the HapMap itself.
However, the Project recognized that members of the participat-
ing communities have a legitimate interest in remaining informed
about the nature of these future studies in which their samples
will be used.

Thus, in accordance with the policy of the repository at the
Coriell Institute, a CAG was established at each site where new
samples were collected to serve as a liaison between the commu-
nity and the repository. Each CAG consists of about 6~-8 commu-
nity representatives (who may or may not themselves be sample
donors). The CAGs meet periodically on a schedule of their choos-
ingto discuss any matters of interest or concern, such as the status
of the Project, how the HapMap and the samples are being used,
or developments in genetic variation research generally. Each
CAG is kept informed about general Project developments and
future studies that use their community’s samples through a pe-
riodic newsletter (translated into the language of each participat-
ing community) and quarterly reports. The CAGs can then dis-
seminate this information within their broader local communi-
ties.

The Coriell Institute will work with the CAGs to resolve any
concerns about future uses of the samples as they arise. In the un-
likely event that a community’s samples were to be used in a man-
ner inconsistent with the community’s stated wishes, as docu-
mented in the consent forms, the community could ask that all of
its samples be withdrawn from further distribution and the Cori-
ell Institute would comply with that request.

Appendix 2

Language and Comprehension _

Language and comprehension issues were, as predicted, quite
formidable. For example, in the Yoruba language, no word exists
for the concept of ‘genetics’. Although most Yoruba people speak
both Yoruba and English and understand the idea of inheritance
(e.g. ‘diseases passed down in families from the mother and father
to their children’), explaining the meaning of ‘SNPs’ and ‘haplo-
types’ was quite difficult, especially because almost none of the
Yoruba people engaged for participation had formal training in
genetics or biology. Even in Tokyo and Beijing, where many dis-
cussions were held in university settings, and in the CEPH com-
munity, where donors are unusually conversant about genetics
due to their long history of involvement in other genetic studies,
explaining the Project and the principles of genetic variation re-
search in terms that could easily be understood was challenging.

One contributing factor may have been that the Project is not
directly related to the study of any particular disease. While most
people seem to understand the idea of looking at blood samples
to unravel the genetic component of common diseases, it is much
harder to comprehend the purpose of creating a general resource
that is not immediately related to the study of a specific, named
disease, and for which only blood samples, without identifiers or

Community Genet 2007;10:186-198 197



[

medical data, are being collected. This experience underscores
the importance of developing robust informed consent and en-
gagement or consultation processes when conducting non-dis-
ease-specific genetic variation research. Such activities can be in-
formative in modifying recruitment materials and consent docu-
ments to-ensure that they are accessible to lay and culturally
responsive persons.
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Clinical Report
Mandibuloacral Dysplasia and a Novel LMNA Mutation
in a Woman With Severe Progressive Skeletal Changes
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A 56-year-old Japanese woman with mandibuloacral dys-
plasia and type A lipodystrophy is described. Mutation

analysis identified a homozygous missense mutation -

(1585G > A) in exon 9 of the LMNA gene that replaces
well-conserved residue alanine at position 329 to threonine
(A529T). The woman showed, in addition to the usual
clinical manifestations of the disorder, severe progressive
skeletal changes: osteoporotic changes with multiple frac-
tures; osteolysis of the right radius; and destructive changes
of the vertebrae, leading to compression of the cervical
spinal cord and paraplegia. Laboratory findings included
markedly reduced bone mineral density; significantly
increased urine N-telopeptide of collagen type 1, an

osteoclast marker; and normal serum bone specific alkaline
phosphatase, an osteoblast marker. Regular follow up of
adult patients with the disorder is desirable, including
skeletal radiography, estimates of bone mineral density,
and biochemical markers of bone turnover. Treatment with
bisphosphonates to inhibit osteoclast activity is likely to be
beneficial. © 2007 Wiley-Liss, Inc.

Key words: mandibuloacral dysplasia; LMNA; osteolysis;
destructive vertebral changes; paraplegia; bone mineral
density; biochemical markers of bone turnover
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IN'I'RODUCTION

Mandibuloacral dysplasia (MAD) is a rare autoso-
mal recessive disorder characterized by postnatal
growth retardation, craniofacial features (prominent
eyes, beaked nose), skeletal manifestations (man-
dibular and clavicular hypoplasia, acroosteolysis,
delayed closure of cranial sutures, and joint contrac-
tures), cutaneous changes (atrophic skin, partial
alopecia, mottled hyperpigmentation), and partial
(type A) or generalized (type B) lipodystrophy
[Simha et al., 2003; Afifi and El-Bassyouni, 2005]. A
total of 15 patients with MAD and type A lipodys-
trophy (MADA) from 10 families have been found to
have homozygous R527H or A529V missense muta-
tions in the lamin A/C (LMNA) gene [Novelli et al,,
2002; Shen et al., 2003; Simha et al., 2003; Garg et al.,
2005). The proteins lamin A/C are major components
of nuclear lamina, a fibrous network underlying the

inner surface of the nuclear envelope that determmes
nuclear shape and size [Lin and Worman, 1993].

Another patient with MAD and type B lipodystrophy,
(MADB) has been reported to have compound
heterozygous mutations in the zinc metalloprotei-
nase (ZMPSTE24) gene, involved in post-transla-
tional processing of prelamin A {Agarwal et al., 2003].
Additionally, Garg et al. {2005] reconfirmed other six
patients from two families with LMNA mutations as
having MAD, who were originally reported as
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Hutchinson—Gilford progeria syndrome (HGPS)
[Cao and Hegele, 2003; Plasilova et al., 2004], and
presented another unpublished patient with MAD
and ZMPSTE24 mutations. HGPS, one of the most
emblematic segmental aging disorders, is also
caused by IMNA mutations [Navaro et al., 2006},
and lamin A is implicated in physiological aging
(Scaffidi and Misteli, 2006). However, there has
been little information about manifestations
accompanied by aging in patients with molecularly
confirmed MAD.

We encountered a 56-year-old Japanese woman
with severe skeletal manifestations of MAD and a
homozygous A529T mutation of the LMNA gene. She
is the oldest reported patient with molecularly
confirmed MAD. Her detailed history will be
presented. '

CLINICAL REPORTS

The 56-year-old woman was born as the sixth of six
“offspring of healthy consanguineous Japanese
parents (cousins). Her oldest brother allegedly had
severe short stature, generalized weakness, and a
facial appearance similar to the patient. He was.a
professional doll painter, but could not walk
unassisted, and expired in his forties due to total
debilitation. The other four siblings were healthy.
The woman was short in childhood. She was good at
music and art, but she was too weak to participate in
hard sports. Around age 13, she attained menarche.
After graduating from a dressmaking school, she
worked as an excellent tailor and painted many
pictures as a hobby.

Atage 25 years, she broke her right ulna, which was
resected surgically. She had recurrent dislocations of
the left shoulder, was treated with manual reduction,
and once had a fracture of the right shoulder. She

" noticed shortening of the right forearm in her mid-
30s without pain. She lost all her teeth in her mid-20s
to mid-30s. At age 47 years, uterine myoma was
treated with a LHRH analog, followed by cessation of
menstruation. At age 53 years, she fell and broke her
right femur, which was corrected surgically. After the
surgery, she could walk unassisted.

Atage 56 years, she developed paraplegia, and was |

referred to us. Her height was 134 cm (—4.8 SD) and
weight 24 kg (—3.8 SD). She had a progenoid
appearance. (She declined having photos taken
and published.) Her scalp hair was sparse and the
fontanel was open. She had prominent eyes with
down-slanting palpebral fissures; a pinched nose
with hypoplastic alae nasi and inverted nostrils; a

bulbous cheek, and micrognathia. Narrow, drooping -

shoulders and lack of breast development were
noted. The terminal phalanges of her fingers and toes

were short and club-shaped (Fig. 1A,B). The’

phalangeal joints were rigid. Her right forearm was
soft and shortened. The skin on the limbs was thin

Fic. 1. Photographs of the patient at age 56 years. A,B: Hands. C: Skin ofthe
abdomen. [Color figure can be viewed in the online issue, which is available at
www.interscience.wiley.com.]

and atrophic (Fig. 1A,B), whereas it was thicker on
the trunk with mottled pigmentation (Fig. 1C). She
showed marked loss of subcutaneous fat in the limbs
and slight excess in the truncal regions (type A
lipodystrophy) (Fig. 1A—C). Serum levels of calcium,
phosphorus, alkaline-phosphatase were all normal
at 9.4, 4.6, and 333 TU/L, respectively. Serum
creatinine and creatine phosphokinase levels were
reduced at 0.37 mg/dl and 23 TU/L, suggesting poor
muscle volume. Serum level of intact parathyroid
hormone was normal at 18.3 pg/ml (range, 10-65)
and that of 1,25-(OH),-vitamin D was increased at
91.1 pg/ml (range, 20—60). N-telopeptide of collagen
type I (NTX), an osteoclast marker, was markedly
increased in urine at 247.6 nmol/mmol creatinine

(range for postmenopausal females, 14.3-89.0);
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whereas bone specific alkaline phosphatase (BAP),
an osteoblast marker, in serum was normal at 35.0 U/
L(range, 9.6—35.4). Fasting glucose level of 96 mg/dl,
IRI (immunoreactive insulin) level of 5.2 uU/ml, and
accordingly HOMA-R (homeostasis model assess-
ment) of 1.23 all indicated insulin resistance unlikely.
Hemoglobin A,¢ was 5.7% (range, 4.3-5.8).

RADIOLOGICAL EXAMINATIONS

Radiographs and CT scans of the skull showed
thinning of the cranial bone, widened sutures, and
delayed closure of fontanels (Fig. 2A—D). Radio-
graphs of the upper limbs showed acroosteolysis of
the distal phalanges, osteolysis of the right radius,
cortical thinning of the long bones, and multiple
calcification around osteolytic lesions (Fig. 2E,F). A
chest X-ray showed a bell-shaped thorax, aplasia of
bilateral clavicles with irregular calcifications, and a
round tumor (Fig. 2G). MRI indicated the tumor to be
localized at the posterior mediastinum, attached to
the spine, suggesting it to be neurinoma or ganglio-
neuroma. Radiographs of the spine showed cortical
thinning of the vertebrae; destructive changes of the

cervical and lumbar vertebrae with multiple calcifi-
cations, leading to cervical kyphosis and lumbar
lordosis; and thoracic scoliosis (Fig. 2H, 1, and K—N).
MRI revealed compression of the spinal cord due to
destructive kyphosis of the cervical spine (Fig. 2]). A
radiograph of the pelvis showed cortical thinning of
the pelvic bones and the femora, and multiple
calcifications (Fig. 20). Bone mineral density,
measured with dual energy X-ray absorptiometry of
the lumbar spine, was markedly reduced at 0.500 g/
cm® (Z score —2.6).

MUTATION ANALYSIS

After obtaining appropriate informed consent,
leukocyte genomic DNA was amplified by polymer-
ase chain reaction (PCR) for the 12 exons and exon—
intron boundaries of the LMNA gene. The primer
sequences were as described previously [Brown
etal., 2001]). PCR was performed with AmpliTaq Gold
(Applied Biosystems, Foster City, CA) for 30 cycles
consisting of 30 sec at 94°C, 30 sec at 60°C, and 30 sec
at 72°C. After purification on Centri-Sep spin
columns (Applied Biosystems), the PCR products

Fie. 2. Radiological examinations of the patient at age 56 years. A,B,E-1 K-0: Skeletal radiographs: C.D: CT scans of the skull. J: MRI of the cervical spine.
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were directly sequenced using the ABI Big Dye
terminator mix (Applied Biosystems) and forward or
reverse primers used for amplification. Reactions
were run on an ABI 3100 automated sequencing
analyzer (Applied Biosystems). Data were analyzed
using Sequencher 4.1.2 software (Gene Codes, Ann
Arbor, MD.

A homozygous G — A transition was identified at
nucleotide position 1585 (1585G >A) in exon 9
(Fig. 3), which resulted in an alanine to threonine
substitution at amino acid position 529 (A529T).

DISCUSSION

The disorder in the woman we have described was
diagnosed clinically as MADA because of the
combination of postnatal growth retardation; typical
craniofacial, skeletal, and cutaneous features; and
type A lipodystrophy. Parental consanguinity and a
similarly affected brother were compatible with
autosomal recessive inheritance. In addition to
cardinal features of MADA, she showed severe
progressive skeletal changes: osteoporotic changes
with multiple fractures, osteolysis of the right radius,

and destructive changes of the vertebrae, leading to

paraplegia. .

Analysis in the woman identified a homozygous
missense mutation (1585G > A) of the LMNA gene,
leading to alanine to threonine conversion at codon
529 (A529T). Garg et al. [2005] reported a male and a
female patient with MADA who belonged to two

527 528 529 530
Arg Thr Thr Leu

Control

" Fic. 3. Direct sequencing of LMNA showing the G — A transition which
resultéd in alanine to threonine substitution at amino acid position 529.
[Color figure can be viewed in the online issue, which is available at
www.interscience.wiley.com.j

pedigrees from Turkey, both with a homozygous
missense mutation (A529V due to 1586C > T) involv-
ing the same codon as that implicated in the woman
we described. The alanine residue at codon 529 is
well conserved across many species, such as rat,
mouse, chicken, and Xenopus laevis [Garg et al,,
2005].

To date, a total of 22 patients have been reported to
have MAD and LMNA or ZMPSTE24 mutations
(Table T) [Schrander-Stumpel et al., 1992; Tudisco
et al., 2000; Novelli et al., 2002; Agarwal et al., 2003;
Cao and Hegele, 2003; Cogulu et al., 2003; Shen etal.,
2003; Simha et al., 2003; Plasilova et al., 2004; Garg
etal., 2005]. They ranged in age from four to 37 years,
were originally diagnosed as MAD (17 patients from
12 families) or HGPS (5 patients from 2 families); and
together had four different homozygous or com-
pound heterozygous LMNA mutations and two
compound heterozygous ZMPSTE24 mutations. A
21-year-old woman with a homozygous A529V
IMNA mutation lacked breast development,
although she attained menarche at age 10 and had
regular menstruation cycle [Cogulu et al., 2003; Garg
et al., 2005]. The woman we described with a
homozygous A529T LMNA mutation and menarche
atage 13 also lacked breast development. It could be
that a missense LMNA mutation at codon 529 is
related to absent breast development. According to
the growth data, it seems that the patients with
missense LMNA mutations at position 529 and 542 are
more severely stunted than those with position 527
LMNA or ZMPSTE24 mutations.

The 56-year-old woman we described suffered
from severe progressive skeletal changes, including
severe osteoporotic changes with multiple fractures,
osteolysis of the right radius, and destructive changes
of the vertebrae. She had a marked increase in
osteoclast activity with normal osteoblast activity, as
evidenced by measurement of NTX and BAP,
biochemical markers of bone wurnover; and had
reduced bone mineral density. Four factors may be
responsible for the development of these skeletal
changes. First, her genotype (a homozygous A529T
substitution of LMNA) might be related to marked
skeletal fragility. A 28-year-old woman with a
compound heterozygous LMNA mutation (R471C/
R527C) was also reported to have severe osteopo-
rosis with multiple fractures [Cao and Hegele, 2003].
Second, postmenopausal state induced by a LHRH
analog at 47 years of age could have had an
osteoporotic effect. The woman received no treat-
ment to prevent osteoporosis. She had a fracture of
the right femur 6 years after the initiation of a LHRH
analog, and multiple fractures of the vertebrae an
additional 3 yearslater. Third, severe osteolysis of the
right radius might be derived from long-term hard
use of the right arm as a tailor and overload on the
right radius due to previous fracture and resection of
the right ulna. Last, aging could have accelerated
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“osteoporosis. Recent analysis of fibroblasts from
MAD patients with a homozygous R527H LMNA
mutation showed accumulation of unprocessed
prelamin A, a marked alteration of the nuclear
architecture, and chromatin disorganization; and
that both accumulation of unprocessed prelamin A
and chromatin defects became more severe in older
patients [Filesi et al., 2005).

In conclusion, we described a woman with MADA,
a A529T LMNA mutation, and severe progressive
skeletal changes. It is desirable to regularly examine
radiographs, bone mineral density, and biochemical
markers of bone turnover in adult MAD patients.
Treatment with bisphosphonates to inhibit osteoclast
activity is likely to be beneficial in preventing
pathological fractures.
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1. RIE2H9IRTE (genetic testing) (SR Y 3 LR
NEIR

BESRIIC LT A AEI, TRIETRE,
CREFBU, "DNA RTE), MEHRE X8 E
2 bDNHY, REMELTVE, BE H10L
SIcEHT A LMREEI AT AV R102)#
£ F- 1R 7E (gene-based testing) & 3) HERHRZE (nucleic
acid-based testing) 2B L Tid, & 0 XvERORBH
DrBThRARETHY, AR OWRRIE L FM
OGEIAAETo TidE CMBIRELR
v, =%, 1) ORIEEMIRTE (genetic testing) X —4E
LN, BRETFAL I B, MRHE O
513 3RMTHIRENBREULMIITIRETSH
y, AROEMTRL R A HENHE 0, HR
IRV ATRB SR TEY, FMBF A FIA v HISE
EhTw5b,

2, HEHBATER  AHRRTRECSIIAA
OB O BBV D DDA FF 1
< hitp://www.mhlw.go.jp/shingi/2004/12/81224-11.
html>

1B ANTSRRREREA120054F 4 B ILELMiTE 2B 2 L

22T, EAES@EITER  AERREERICS
F A EANROBEN ZRBVDLHOHNA KT 4 ¥y
RER L. BANSOTTHREFRIHRTH2
ZEedb, A4 ¥4y 00EBORE IZRENR

FRBRICERT 2 80RRv R, TEMINE

2, RIEEMBRELTH HER, BRBEZOHM
taM s, ZARVERSOCRERNTEREAT

FIEMTEBEILN, BRENI VLY VS REE

THLENSH L LRERLTS (]R2).

3. RIEESEE 10 2EOREFOHBRECHATIA
1 K51 (BEREDY LY T8E, BERlE
FBEYS, BAERBARSS, AR\ RREFS,
BXRASREES, AFERREES, BXRAEXRKH
REws BRTAZZY-=LJ22, BXREFRR
EESS (LERE+HHIE), REEETRES)

< http://jshg.jp/ >
DOFEEEBMEDOHTA ¥4 Y CREBBEOGTH
LN B BRIEEHOBRVANERDNAERL TV DA
AU REESBHEOTA FI4 VIO ERICFIA
BRTVAERK A FIA VBRI <ETHE.
EHAFSA v TEBRIBBELT, 1. T4

;1 OMEEOHRTICRET 3 ARORE

1) RIS HIARIE (genetic testing)

RERORETFRIEL &, —EBLL 2 WRIENT ERMMIRFIREFHD tHor Il T 2RE. REZFHREO
B HRBHO ook, REFRE, RENRE STALRE ERREFNHRE, HENRE FERR

VAT 8 3415 % 3 (RN
2)TRIEFIRTE (gene-based testing)

AN DNA IRTE, REFREMFTZ ¥, MRE L b BT 2RO RENREEC» TS RE (AR
(EFMA, RETFRIBN). Ko oBEarssr ) PR, HFML EGAROEEELBRO»IIT S

B EOENTITORE.
3) THHBRARTE ) (nucleic acid-based testing)

EYED DNA ¥, RNA BfE% & PO ORERME AL 20T 2R3E ERERARREYOFERE,
AR I 2 @S0 DML O, BATHESEL L RORERE, ARMEYOBREREL Y EED

L LTiTbh b,

362 % & 5 Kk 2007.2/Vol56/No.2

F2 Ef - TEBERERFCSYI3AANEOBINEMBVDLEHOH A FF1 >
(Ba3m% FR16%E12824847T)

10, BEEHEHEBREAT 2B S0OMEV .
ﬂﬁ+%&§%uxhﬁeﬂtﬂﬁﬁﬁuowru.ﬁﬁ%~k&¢m%wugd<mAm¢E.ﬁﬁm%ﬁ%uw
TAMMAETNAIED, EETELLWEHRTHAZ L, $AE0OARBSMLIMETLHIIL26, AR
AVLTBAI, FARUNREIEIBERUEREIKRELOOLELABENNSHA. LIt 2T, REFRRY
MESOREOMIFVIZ OV T, UNESCO BRER, B4HREATOEEsHRUMLEESIEDL A FT 4
YREBEEL, ECEBETHLENDHS.

3, BEOERCATELTVABSICEVTY, TORAERNTTERLERICERTIILIERTHo L
N, EROBETFARICHLTEYOLS IHATRIZL WAL Y, FARUVERSFKELARREROHENS. L
1o T, ERBMSY, RESHRELT ISR, BREEZOFMHAMENES, FARUVERRFOLELS

BMASLELEUSTHWESREREZESTE % -7/ HRABRETH RN 68

Key words RESOREINTINA N4y RiZHTIV+

Vv y BRRESNE 2EREFERBMALRSN

0371-1900/07/¥50/H/JCLS

BEBEFICEAMTEDEILN, REHIO VLY Y 7EEGTILENSH L.

Fo4 rong, 0. BREFHREOER 0. #E
FORBEOKROMRE, V. BEFHBRELEEIY
YRV IDORENHD, TOHELERELT, V.
BH9IS L7 RIEEMRE B 5 B EAORM T
b, BIZENBRENIZEENL6O0BRE(1. B
EFEMRLTIREEORE, 2. RESOHEL
B#ETHRIEFENRE, 3. REFULANHLTE
BEFOHRE [REWNRES L UHRBMRE], 4.
ot A CHOBEELHET A L EBHL
T 5 RIEFOGRE, 5. DEMRE L HERBE, 6.
FERAR ) —= v /BRI BT 2 EEANER
MRS h T2,

4, WEHo e L TOEEY

ER2D0OH A FF4 2BV T, BIZEMNREL
F5Bacid, BEAIT VL) IIATHIIL
MERGEhTWVS, BiESY ) 7L, BER
EBNBE - ZEI-RFOTRENHIA(I T4

2y MERLT, £ERHLOBREELOBRT

RE LTBHTE 5 1) BRAESENBH LT, EE
BHERIC T X WA TR R L, BT 2EMMT

 ATHL. BEATVEY YL BWTIRZ Iy

FEREA T B rBLE L ORTFLEEMRERIC
#O5, 3FLFLTIazy—varvdiibh, &
OBECLENERNR 2 shE, BREAIT VL
)Y iR L T—H N REEEOBERMLT TR
BV EHET~ETHE, bIETE, BRRED
BT - BRI H o T AT HEN S T 8T h#RIC
MY ANt BE - FEILToTwaEFALA

X 3

B9, BENT Y 7T 2 FHRREG T
e GUERY - FRE - HEH K- P ETI T &R
AbHTEETHE. BIEHII L) ¥ 7E2EUEE
EfFE) AHEROLHE, BRANERESSEE
IREHY L) v rELTRBEL TTEHREREE
PIEE ) <http://www.jshgip/> 2 BB L TH Y, 2005
FFETTIC, SVEEFRELTV5. BEFHREY
ABicElT o0, BESLOEMSHELTO
T2 CIRLVREESE O MM E FifHT, Bz
HHROBHE L GRMMELEB L TB(LEYS
N, HASCTHERREEMEL 235, HHVIFER
MEEFEL ST L LA ETNB.

5. 2ER{EFESBrHERS

BT FTA ORBLDY, TTILRERKE
b T ASERERRTREFOIR L ALISRETE
RPN XA THS 2 A EESBRT RET
EFEOEJERCMTAHMAE,OBETHS Iz
h, 2003EH 6L ERETFEHRSMERSBRISTOA
Tv b, $1E(20034) 21352, & 2 | (2004%F) 121t
81, %53 [ (20054) 21397 K%Mk - ELEREMA
#£06RREHMRY, BIETFEROKRIIBELT,
BEAY L) v yONBS, EliEY, BuE
SHR, BESOMBELZY, EHEEMOHEXR £
RE#BETv, bIEOREEROSHFIZOWTR

FHLTwa. GE#SMoORMCRESIENAZE

2HHBRARBETBHRBO F— L =¥ <http//
genetopia.md.shinshu-u.ac.jp/genetopia/index.htm> 1

BRENLTVEOT, REHERAVLZELV).

1) EBMEK  FX(BRGEYHT | REFRRE-RETBHOES L REFEROEZ-). H

FEE 63(FIF12) 1 1-4, 2005

2) WIBANE 85 —BETBWOSH - FEH L UREEN - 4 F54 Y (IR RIEFHE -
DEEHRL). BEF0%HA 212 1086-1090, 2005.
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b L REFETFTROERZ LD,
2003 FEizi2 k£ b D b D 30 (IEEN OIFIERT
D—kiggorEs ., RETHTH- e X
¥ nERAOIHEREFPRED A L = X L bis
FrarTRI B AN, RIEBRETFOU
&2z o R —REFEBRICOWTIBEFS
HiHsgF e BRI LTRRICAVL 6D D
H, &6 KHECET RBOMALERNA
T OFRMMD STV B,
SEETRRUDREERBRZG TR, EETY
RUADH 2, BOE, JERRE, LHEERZYO
SEFRERBLHEY, Ex AORCHEALNHS
LTWw3a I LB RoTER, S64T, —
EBOBMIIcOLTHE, ALXAORGEFSB LI
MRS OBIIAMEEE & i, RR - RIEROYIE
2HEYI RS REED R HIREGEEHRITLI AL
ENLSELTVE, H503REOMBECRE
HRSBEELTVLI EWS I T, $RaE4A
ORYEIGK « KABRERZED, bW AEHH
DRV EBRICANT L —F — A4 FERFEA
ah, BREFHREORYILETETRELRS
EMNFHEND,

FMTHR BEFOHRE" CO2LTOEHL,
SECEL TR NI ERAPEOEHALR YR
EMcEEL TWARTRIEERWTH S,

T
BIZEERBER?
CSRESMBRE KO LT ORBOETIZ, &
¥, L<MBahTVwD “BEERE" 20T
BRI 2. SBEMEHEMB (genetic disease) & 1, &
LM SICEL T3 REEP R ET (gene)
Lo REEENSERBRLTWEHEAD T
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¥

B3R

an,

Exwvu, H3LLBET 3 (inherited) IBR &
AEEciaYy. BOREFERME{TH, B
BFEEECE L REFER(ERER) LD
REFHRL ERETHT 3 I EC L DBRERER
OEESBET2HELHS, EThunoid
LR/ E TIEROERA 3 R AGENE
EMREBOS  RRRERVERTHS. &7,
A, ZALPOBREFEREBLTIRN, §
I, BREOREMEBERET 2UHREITE
TER, TRTDARRAS»OLIELREED
REETHY, b5, HTHEATRC I E
ETTRCPEERE 2 LEBTFERFOH

FRHFETHLTS, B THRENK:

BOFLELMBEENITEESHZOTH S,

T REEBROEHEEHA RSV

UNESCO(United Nations Educational, Sci-
entific and Cultural Organization ; ElfH&#
TRE TSI, £ rOREHHEO L OHE
HiEd, TORVEDVTUTOLS %2 “Eb
BEMRCHT 2EREE" 2RRLL (BT
Wi, OBACHT REHNERELEET
BL>32k, OREBRAT, FHREADLER
B, SRS TEAREREELBLILE, @
BRI OB S TRLT LA IR ST
BOREEAB5 L, OBEA L ZRE IS
TIX R EBEERLBS I, OERICE
D, BRZMAMELGNBERETHD, LT
MoT, b MREM#EIE, aER IR, o
EHERRY, KRoTAVLhIRETHD,
BETC b 2 BELERE b ORHEEY H 58
ERORELRITI B, YEERESL TV
) S RBIRAETRIONAB LT RE
TH3.]

bOBEIBWTI, 200554 AnsEiizh
fr “EAMRKEE" o> T, LIED UNES-
COEIBEEDOMSERVAATRED izl
fTani, BBEDRBEHERIOOLEZ=D0
B4 FESAv8bs, BEHBE»SERENLL
[BE{H - N EERFETRE I BT 2 BAEROEY
ZERVLODOHT A F T4 ), 34 CCEBIE

. 0301-2611/07/¥250/8aX/JCLS

%, BESHY, BREEDLLOERSAR
fe b4/ 4 - BREFEFFRCT 3 GBI
8], BEEgEErOETIL: [BEEELSTF
03 BEARGEREAVLEBELSTIZBT 5@
AHREES A K T4~ O=E2THB. %7,
BEEHRECOVTR, BEEFEE £
2t RESWRECHET 274 K54 >] CER
TREEEREHICRR, AFHERERESH
Mt MEETFREZECHET 2®EHEM] L LT
BELHRBEOSHELBLTORTEREED
7z, A TERLCOWTHMICHRBETIAR—R
Bawd, REZHRECOLD 3 EIREX
(web ¥4 b ) RS Lz,

Prean

BEPMREEE?

BEEHRE (genetic testing) & IBEMERE
LBK T 288 T, t b DODNA, RNA, B
&, FyRIB(_TFE), REEMERAFLL
(RAETAILTHD. COBNICREERK
Dl:»ORE, REERE, RETRE, B8R
Rz, EERESORE, HErRE, wER
A2V == RENGEND, B, MR
REW TIOR3 2 4 REFEIFPESL
SRR, MIREYOMRNT, B X UEEFOR
HREF2RELNRECETIFNAF A
v(2003) &k D). Tbb, BEFHRER, a)
E P BEERERSIEL T ARAPHE LB
HOH 2 EHWHIRNZER (E] T 2bbRIEFP
ikl FOREEBROTLLEAL»CLED L
TIRETHY, DREFEKK L, BEFRE
pikne, REEEEHNREZENSHD, )T
DFEE E LT, OEREOREEREED, R
BEORE = i EaOREIE TR (FFRERE,
SRAMBEE, FTRUEES, #ETHERRA, X
EEER V)oY, OQUERESPTEER L
EHEBEORERFE, OHRERETFERORES
ni-EpakEtREtE R (HREERE, &
BB R X)) OREMZE, ORERETFER
OfEEE NS EREEER(RBRRELZ L)
RERERE, @HORGASERIERR PRE
FERBAE LN BEEDBEEEROFKRON

EFiREiR Y, BETFONS,

HE - V4 VAR EORFEEOREFRER,
B O REORKE, RFROBRC £ ORRO
TR BMICEEREL LTTbh2 60T, &
SRR EHS BRUD S —F v XS ROHED
THY, HENBERT GEEOBEREL LT
HEHONBEERREICIED LW, i, Bkt
o olo—BcR I 2 REFER - #EF
RB - REERAVKBFERTH I ALK
ZoTERD, FREIFHPLKE Lo RS
B L, BT HEL B OO
CRBLTHERMEE 26ERERE]ITS
3, BOBRETFRECREERER, EXLHla
T REDZWBHRE SRR EROFHERN
360T, TOEFRIKERICRFHBNZ O
THE IREEAORECEED 2L, L,
Bk OWTR, £xhinsicd s Radke
TEEHLTWAE B D (HNREREELY),
FH 0o GEWRI Yy b T AERRCD
AERMITBI o TR Y TR, £RHEMIaR
FloFERrbEKFCREEZZEITES, Lk
2oT, BOFRRSHECLHBEOBEREENEL
TIHFbh 2 REERETH-TH, YIDTRET
PR EDOI L LHEBLTREMREA Y~
Y U REML, Avi—, ERNEHFLOGID
BEEEBLRLABERE, ROERRECHE
L BRBEOHMARICBATI I ENER L
Va3, :

(3] & REMBAXRFIZE R (germline mutation) & #HEE
Zr & (somatic mutation) : :

BEFERC REMARRTIZER L SERER
b3, EWBHRATIOER &€ OBEEHIR
ANBHERSLRTH 3 v ITHRT (EFEHR,
REF) ORET, ERETOERSEEL TV,
TRbOLERMMORPETHFEL T 3REFER
DZETHY, TOEEKEBRT 3T TOMME
KIELTEELTW S, SEMERIIOZRIR
SEETTI N2, £, MBRELLIE
LTWwaaEEMD D L wd BHEESH B, —
#, HHEER L&D { —SoMmian
VEBERNEECRERTH S, BHREa6N
BERNEFORBTH S, RECRERELOH
(@R ©) 2By s LERS D, ThLSO
MBS R TR RFES T, KRR
Bhaokd, MEENRBELTVREVRSTE
bzw, :
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(RN EEORIL TR LEREFENRESR
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(&% URL)

“t MRERGRERET ZERER(2003)" (BIRESH
EFREXAL#HE | UNESCO)
<http://www.mext.go.jp/b_menu/shingi/gijyutu/
gijyutul/shiryo/001/04010701.htm>

“EfT - NMERRITSER I 81 3 AARBROBEDZRE
WORHDHT A K54 (2004)" (FEHE4E)
<http://www.mhlw.go.jp/shingi/2004/12/s1224-11.
html>

‘eSS A-BEFRIFFRICMT 3 HEHEEH
(2004)" (CCEMRIFEE, HEHFEHE, BRERY)
Chttp://www.mext.go.jp/a_menu/shinkou/seimei/
mainhtm>

“BEEELSTOS LEABREMEE BV LRBEIFC
B2 BAMRREY 4 ¥ T4 > (2004)" (BEER
¥)
¢http://www.meti.go.jp/press/20041217010/
041217iden.pdf>

“RESORECBETITA FI42003)" BREE
SREH 10 %S BXBEL VY VY Y IES, BE
REFEERES, OFERBARESR, EZF/J\ B
Exe, BERASMESYS, SFAKARES, 8
AERKBRABESR, BEATAAZ ) —=YT%%,

- BRERRERS S, REEEBHRS)
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‘e MREFREZIECT 2 QEEH Q0D (BF
WERBRES)
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U EMALELTH S TFHESREREES S E - WD
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Interdisciplinary Freshman Seminar for Health Science Students

Akihiro SAKURAI*!, Teiji KIMURA*?, Yoshimitsu FUKUSHIMA*!,
Tsuyoshi TADA*?, Toru AIZAWA®3

The importance of cooperation among the staffs of various medical specialties has been recognized. However, medical
students have little chance to study with students of other specialties. We planned and held an interdisciplinary freshman
seminar based on problem-based group learning for health science students.

1) All freshmen entering the Shinshu University School of Medicine were divided into 20 groups and participated in a
group-learning program.

2) Students watched video material focusing on medical communication and were asked to investigate and discuss this
issue in greater detail to deepen their understanding.
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3) Questionnaires filled out by students after the course revealed that most students were satisfied with the program be-
cause they could deepen their partnership with students of other specialties but were unsatisfied with the program's

tight schedule and the inefficiency of discussions.

4) Many instructors felt that the number of students in each group (12 or 13) was too large for effective group discus-

sion.

5) This program helped students understand the importance of communication in medicine but did not encourage stu-

_dents to study for themselves.
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