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exceptionally long-lived individuals at lower risk of LOAD. 
With this study, we will uncover whether the described gen-
etic risk factors for LOAD impact AD risk in LLFS, limited 
to US sites. In LLFS, PRS based on two large GWASs in the 
general population did not predict clinical AD status. The 
LLFS population did not have lower allele frequencies of 
risk alleles, but rather lacked putative effects in these risk 
alleles, with only 6.7% of SNPs from GWAS 1 and 7.7% 
from GWAS 2 were associated with AD. We then examine 
the relations between PRS and endophenotype, namely AD 
biomarkers (Aβ40, Aβ42, Aβ42/Aβ40, NfL, and GFAP). 
Levels of AD biomarkers were not positively associated with 
PRS, which can be explained by the low frequencies of SNPs 
associated with biomarker concentrations (3.3%-6.7% for 
GWAS 1; 2.6%-6.5% for GWAS 2). Here, we show that 
genetic risk factors for AD in the general population do not 
necessarily explain AD risk in a cohort of long-lived indi-
viduals; therefore, genetic risk factors based on large-scale 
GWASs ascertained from the general population need to be 
examined with caution when applied to a cohort ascertained 
for exceptional longevity.
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Lysophosphatidylcholines (LPC) are phospholipids in-
volved in apoptosis and demyelination, among other func-
tions. They have been linked to cancer, atherosclerosis, and 
neurodegeneration (with potential trade-offs) and explored 
as early markers of Alzheimer’s disease (AD) and accelerated 
aging. However, relationships between longitudinal changes 
in LPC levels and AD risk remain poorly understood. We 
applied statistical approaches for joint analyses of longitu-
dinal and time-to-event outcomes, joint models (JM) and 
stochastic process models (SPM), to study longitudinal dy-
namics of LPC in relation to AD incidence in the Long Life 
Family Study (LLFS) participants. In total, 4,017 measure-
ments of 23 LPC species in 2,858 LLFS participants from the 
U.S., who had 93 incident AD cases and up to two LPC meas-
urements per individual, were analyzed. In JM applications, 
we found sex-specific relationship (for males only) between 
the dynamics of LPC species and AD incidence in the model 
adjusted for baseline age, education, smoking, medication 
use, and two genetic principal components. The strongest 
association was found for LPC(14:0/0:0) in males (regres-
sion coefficient: 0.739, p=2.3e-23). In SPM applications, we 
demonstrated that various hidden biomarkers of aging, em-
bedded within the model’s structure and indirectly evaluated 
from individual LPC trajectories and data on AD incidence, 
significantly contribute to the associations between LPC and 
AD. We also observed sex differences in ‘optimal’ and ‘equi-
librium’ LPC trajectories, as well as in vulnerability to LPC 
deviations from these trajectories, and in how these relations 
change with age. Our findings call for further investigation 

into the biological mechanisms underlying the observed 
associations.
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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: 11q12.2 included MYRF, TMEM258, FEN1, FADS1, 
FADS2, and FADS3 as candidate genes; while 20p12.1 in-
cluded SPTLC3 and LINC01723. 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.
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Numerous studies demonstrate associations between 
sleep and cognition. This study includes a subset of 2344 
participants from the Long Life Family Study, a cohort 
with slower overall rates of cognitive decline, and seeks to 
examine how sleep and cognition are related in this popu-
lation. Our neuropsychological battery measured episodic, 


