
Peripheral blood gene expression correlates of cortical atrophy in cognitively normal elderly and MCI 

Methods: We collected peripheral blood and 3D MP-RAGE T1-weighted 
MRI data in 38 cognitively normal (NC), 18 nonamnestic (naMCI) and 19 
amnestic MCI (aMCI) subjects (see Table 1). MCI was diagnosed according 
to Peterson criteria.  

RNA extraction: Peripheral blood RNA was extracted using Paxgene tubes, 
amplified, labeled, and hybridized onto Illumina Human RefSeq-8 BeadChip 
arrays, querying the expression of ~22,000 RefSeq curated transcripts 
followed by quality control, and quantile normalization with R and 
Bioconductor packages. 

Data reduction: We ranked our log2-transformed absolute gene expression 
data based on the strength of their association with hippocampal volume – 
the most established imaging biomarker of AD. We limited our 3D analyses 
to the top ten positive and top ten negative genes. Next we reviewed all  the 
remaining genes in the top 100 and selected eleven additional genes with a 
known central nervous system function. 

Imaging analyses: 1.5T MRI data were spatially and intensity normalized 
and skull-stripped. We used the cortical pattern matching technique to align 
cortical morphology between subjects. Segmented gray matter (GM) was 
resampled to 0.33 mm isotropic voxel resolution. Cortical thickness – the 
distance between the GM/cerebrospinal fluid to the GM/white matter 
boundaries was computed, smoothed with a surface-based 10 mm kernel 
and mapped onto the corresponding cortical hemispheric model. 

We used 3D linear regression models to study the relationship between the 
selected log2-transformed absolute gene expression variables and cortical 
thickness, while adjusting for age and sex. The 3D statistical maps were 
corrected for multiple comparisons by using 100,000 permutations with the 
threshold of p<0.01.  

Results: The peripheral blood expression levels of five genes showed 
significant association with cortical thickness (see Figure 1). The rank 
and significance of their association with hippocampal volume and 
function are listed in Table 2.  

Conclusions: Altered peripheral blood gene expression is 
associated with cortical atrophy in the pre-dementia cognitive 
spectrum and shows promise as a biomarker for neurodegenerative 
disorders.  

Background: Human genome-wide gene expression studies have 
generated important knowledge about the unique influences of multiple 
genes in health and disease. The complex interactions between gene 
expression and structural changes observed in Alzheimer’s disease (AD) 
and the at-risk state of mild cognitive impairment (MCI) may yield important 
insights about genetic influences on the pathogenesis of AD. 
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Table 1. Demographic and biomarker data [mean (SD)] 

Figure 1. 3D significance maps and correlation plots showing the 
associations between gene expression variables and cortical thickness  

Gene Role Rank 
Permutation corrected 

significance 
Left 

hippocampus 
Right 

hippocampus 

SIGLEC10 

-Sialic acid binding lg-like lectin 10 
Member of the immunoglobulin superfamily 
Represses tissue damage-induced immune 
responses 
CD24-Siglec10 complex is protective against lethal 
response to pathologic cell death 
Mediates leucocye adhesion to endothelium through 
vascular cell adhesion molecule-1 which is increased 
in AD 

3 0.0024 0.00006 

GH1 
- Growth hormone 1 
Neuronal survival (via insulin-like growth factor 
activity IGF-1)  

6 0.00004 0.0033 

ALS2CR11 - Protein with Ca2+ binding properties 
Linked to ALS  

21 0.00009 0.015 

Myosin IIIA - Glutamatergic receptor function mediated by 
GRINLIA (GRIN2B is a new AD susceptibility gene) 

22 0.003 0.0008 

Variable NC (N=38) MCI (N=37) P-value 
Age, yr 68.9 (7.6) 71.6 (9.4) 0.2 
Gender, M/F 22/16 22/17 0.2 
Education, yr 17.4 (2.2) 15.9 (2.7) 0.009 
MMSE 28.7 (1.2) 27.9 (1.8) 0.02 

Higher expression of Sialic acid binding lg-like lectin 10 (SIGLEC10) 
showed associations with bilateral temporo-occipital, precuneal, 
posterior cingulate and inferior temporal cortical thinning (left 
hemisphere pcorrected=0.032; right hemisphere pcorrected=0.043). Higher 
expression of Myosin IIIA (MYO3A) in addition to the pattern already 
described for SIGLEC10 also showed an association with the left 
lateral parietal cortex (left hemisphere pcorrected=0.049, right 
hemisphere p=0.12). Higher expression of growth hormone 1 (GH1) 
showed a pattern of association with cortical thickness similar to that 
of MYO3A with trend-level significance on the left (pcorrected=0.059). 
Finally higher expression of amyotrophic lateral sclerosis (ALS) 2 
chromosome region 11 (ALS2CR11) correlated with bilateral cortical 
thinning of the sensorimotor strip, supplementary motor area and 
precuneus/posterior cingulate cortex as well as left inferior frontal and 
anterior cingulate cortex (left hemisphere pcorrected=0.044, right 
hemisphere p=0.3). 

Table 2. Gene function and hippocampal associations 


