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Clinical studies have consistently shown that various
classes of lipids are involved in the early stages of Alzheimer’s
Disease (AD). To better understand the biological processes
involved, we examined three layers of omic data from the
Long Life Family Study (LLFS), which aimed to investigate
the biological basis of familial exceptional longevity. Using
3,059 US participants, we performed a multi-stage ana-
lysis examining whole genome sequencing, transcriptomic,
and lipidomic data. In addition, we examined two inde-
pendent datasets for confirmation: the Alzheimer’s Disease
Neuroimaging Initiative (ADNI) cohort, representing the
general population; and the Multiomic Studies of Alzheimer’s
Disease in Adults with Down Syndrome (omicsADDS), rep-
resenting the high-risk Down Syndrome cohort. First, to
identify biologically relevant lipids, we identified 18 lipids of
188 were shown to be highly heritable and were associated
with AD risk. Our genome search of 18 lipids yielded two
loci: 1112.2 included MYRE, TMEM258, FEN1, FADSI,
FADS2, and FADS3 as candidate genes; while 20p12.1 in-
cluded SPTLC3 and LINCO01723. After excluding genes not
differentially expressed between affected and unaffected in-
dividuals, genes on 11q12.2 were associated with five lipids,
including classes of triacylglycerol, phosphatidylcholine, and
lysophophatidylcholine. In contrast, genes on 20p12.1 were
associated with the class of ceramide non-hydroxy fatty acid-
sphingosine. Lastly, we confirmed the 11q12.2 associations
observed in LLFS in the ADNI and omicsADDS datasets. In
sum, we showed that 11 AD-associated lipids were associ-
ated with genes on 11q12.2 in LLFS and were confirmed in
the general population and the high-risk cohort.



