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In 1974, Drs. Ashim Bhattacharyya and William
Connor described the unusual cases of two sisters of
German and German-Swiss background presenting
with tuberous and tendon xanthomas of the knees,
feet, and hands.! In addition to xanthomatosis, these
sisters displayed only one other significant abnormal-
ity: the presence of high concentrations of plant sterols
both in the bloodstream and in the aforementioned
xanthoma lesions. Although the human diet includes a
substantial amount of various plant sterols, a group of
cholesterol-like, four-ringed organic compounds, these
sterols are normally found only in trace amounts in the
bloodstream and are not synthesized endogenously by
animals. Bhattacharyya and Connor named the disease
“beta-sitosterolemia” based on the predominant plant
sterol found in the patients’ blood, and they suggested
its genetic origin as a recessively inherited disorder.

Seven vyears later, a group of investigators from
Johns Hopkins University, the University of Oregon,
and McGill University reported a case of sudden death
from coronary atherosclerosis in a 13-year-old boy from
an Amish family in Lancaster County, Pennsylvania.?
Five of the proband’s siblings displayed similar eleva-
tions in plant sterols and xanthomatosis, leading the
investigators to conclude that sitosterolemia affected
the family, and adding to two other isolated case
reports from the United States and Europe that had
been published since the first report.>* In 1997, sitos-
terolemia also appeared in the Hutterites, a communal
group in North America with Germanic Anabaptist
roots like the Amish and Mennonites. This was a case
of sudden death due to coronary artery disease’®in a
5-year-old girl from a Canadian Hutterite community.
The proband, two siblings, and a first cousin displayed
marked elevations in plasma sitosterol, mirroring the
Amish family described above.

Molecular genetic assays of individuals clini-
cally affected by sitosterolemia eventually yielded
insight into two genes, ABCG5 and ABCGS, that are
involved in the regulation of sterol absorption and
excretion. Biallelic loss-of-function mutations in either

gene prevents the normal function of a heterodimer
transporter responsible for limiting the absorption of
sterols in the small intestine as well as promoting their
excretion into bile.”®® The disease was, and is at pres-
ent, thought to appear extremely rarely in the general
population, with approximately 100 cases reported
worldwide.'® Cases of phenotypic sitosterolemia
among those of Amish-Mennonite background have
historically resulted from a single missense mutation
in ABCG8 known as G574R (rs137852988) associ-
ated with a common haplotype as reported in several
index cases.!! Interestingly, present-day German-Swiss
carriers of the ABCG8 G574R also appear to carry
the same haplotype, which supports the theory that
the Amish-Mennonite carriers are a “founder popu-
lation” of Swiss origin related to sitosterolemia, and
provides the first direct evidence linking contemporary
German-Swiss and Amish-Mennonites affected by the
same genetic disorder.? Furthermore, a population
genotyping study performed by the Amish Research
Clinic in Strasburg, Pennsylvania, reported a 0.76%
allele frequency for the ABCG8 G574R variant among
Amish participants, a prevalence approximately 80
times that within the general European population.’*!

Population sampling has suggested that the
Hutterites display even higher carrier rates of sitos-
terolemia than do the Old Order Amish, an effect also
attributed to the small size of the founding Hutterite
population of fewer than 90 individuals. However,
genotyping of Hutterite individuals affected by sitos-
terolemia and their relatives has shown the responsible
mutation not to be that affecting the Amish popula-
tion, G574R, but instead an early-termination mutation
known as S107X (rs137854891)."% Although the Amish
and Hutterites are indeed both German-dialect-
speaking Anabaptist groups, the elevated prevalence of
sitosterolemia among the two groups appears to have
occurred through parallel genetic “founder effects”
leading to strikingly similar clinical cases of an other-
wise extremely rare disease. While counterintuitive,
the distinctly separate founder effects thought to be
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responsible for elevated prevalence rates of sitosterol-
emia in the two Anabaptist groups have their roots in
the groups’ independent histories. The Hutterite sect,
taking its name from Anabaptist leader Jakob Hutter,
originated in Austria in the 16th century and moved
several times to different locations within Europe and
the Ukraine to escape religious oppression, establish-
ing settlements and periodically interacting with other
Anabaptist groups. They migrated to North America
near the end of the 19th century, whereas the initial
Amish transatlantic migration began over a century
earlier.!o

Studies of sitosterolemia in people of Germanic
Anabaptist descent have yielded invaluable insight
into the physiological mechanisms and genetic bases of
sterol absorption, excretion, and homeostasis. In the
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16 years since the first description of ABCGS in indi-
viduals with sitosterolemia, nearly 500 peerreviewed
articles related to the gene have been indexed in the
U.S. National Library of Medicine PubMed database.'®
Furthermore, as represented by the case of sitosterol-
emia in Anabaptist groups, the vast potential that
genetic research offers to advance medical knowledge
inevitably intersects with history, culture, and shared
identity. A complete perspective therefore depends
on seeking to understand not only the complex diver-
sity of the human body, but also that of the human
condition.
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