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broadly applicable standard biomarkers of systemic chronic 
inflammation are needed. We tested whether elevated blood 
levels of the emerging chronic inflammation marker soluble 
urokinase plasminogen activator receptor (suPAR) were as-
sociated with accelerated aging, lower functional capacity, 
and cognitive decline. We used data from the population-
representative longitudinal Dunedin Study (N=875). Plasma 
suPAR levels were analyzed at ages 38 and 45 years. We per-
formed regression analyses adjusted for sex, smoking, and 
C-reactive protein. suPAR levels increased from 2.39  ng/
mL (SD 0.89) at age 38 to 3.01 (SD 1.03) at age 45 years. 
Elevated suPAR was associated with accelerated pace of bio-
logical aging across multiple organ systems (β 0.28, 95% CI 
0.21–0.35), older facial appearance (β 0.16, 95% CI 0.10–
0.22), and with structural signs of older brain age (β 0.06, 
95% CI -0.00–0.13). Moreover, participants with higher 
suPAR levels had lower functional capacity (more physical 
limitations [β 0.24, 95% CI 0.18–0.30]; slower gait speed 
[β -0.14, 95% CI -0.20; -0.08]) and greater decline in cogni-
tive function (β -0.07, 95% CI -0.13; -0.01) from childhood 
to adulthood compared to those with lower suPAR levels. 
Finally, improvements in health habits between age 38 and 
45 (smoking cessation or increased physical activity) were as-
sociated with less steep increases in suPAR levels over those 
years. Our findings provide initial support for the utility of 
suPAR in studying the role of chronic inflammation in accel-
erated aging and functional decline.
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The wingless (Wnt) pathway is involved in many 
age-related diseases and conditions, including cancer and 
cardiovascular disease. However, the impact of aging on Wnt 
pathway signaling remains largely unknown. Therefore, we 
surveyed peripheral blood expression of 43 Wnt pathway 
genes and tested for association with age in 369 Afro-
Caribbean men recruited from the population of Tobago 
(mean age 64 years, range 51-89 years). Gene expression was 
measured in counts per sample, then normalized and back-
ground subtracted. All expression counts were transformed 
to normality after excluding any extreme outliers. Fourteen 
Wnt genes showed detectable expression in our sample 
and were examined further for association with age using 
linear regression both individually and using stepwise selec-
tion models to identify independent signals. A  Bonferroni-
corrected alpha for the 14 tested genes (α=0.0036) was 
used. Six of the 14 tested genes showed significant univariate 
correlation with greater age [r (gene): 0.169 (APC), 0.179 
(AXIN1), 0.222 (CTNNB1), 0.211 (GSK3b), -0.178 (LEF1), 
-0.166 (TCF1)]. When combined, expression of four genes 
was determined to be marginally (P<0.05) independently 
associated with age (AXIN1, CDH2, CTNNB1, TCF1). 
After correction for multiple testing, a 10-year greater age 
was independently associated with 4% greater CTNNB1 

expression and 8% lower TCF1 expression respectively 
(both P<0.0001), and this association accelerated after age 
≥60 years (p-interaction 0.01 and 0.07, respectively). Greater 
expression of CTNNB1 and lower expression of TCF1 may 
indicate decreased Wnt pathway signaling. These results are 
the first to suggest that aging may be associated with alter-
ations in Wnt pathway signaling.
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Grip strength declines with aging, is an indicator of 
overall health, and predicts mortality among older adults. 
Herein, we quantified the genetic contributions to grip 
strength among 4534 individuals, belonging to 574 fam-
ilies in the Long Life Family Study (age 70.3 ± 15.7, range 
24–110 years; 56% women). Grip strength was measured 
using a handheld dynamometer, and the maximum value 
of two trials in the stronger hand was used. Quantitative 
trait linkage analysis was completed using pedigree-based 
maximum-likelihood methods with logarithm of the odds 
(LOD) scores >3.0 indicating genome-wide significance. 
Linkage analysis in the top 10% of families contributing 
to LOD scores was also performed to allow for hetero-
geneity among families (HLOD). All analyses were ad-
justed for age, sex, height and field center. Grip strength 
was lower per one year of older age (β: -0.34 ± 0.01kg, p 
<0.01), and overall: 24.3% of men and 19.3% of women 
had “low” grip strength according to European Working 
Group on Sarcopenia definitions. Grip strength was highly 
heritable (h2 = 0.37, p<0.05). We identified a potentially 
novel locus for grip strength on chromosome 18p (LOD 
3.18) with 26 families contributing to this linkage peak 
(HLOD = 10.94). Deep sequencing of the chromosome 18 
region may yield fundamental insight on the biology of 
muscle weakness with aging, and may help identify novel 
therapeutic targets for treatment and prevention of this 
common condition.
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