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» Longitudinal analysis on cognitive characteristics of each clusters

 Utilizing clustering analysis to study the heterogeneities in MCI stage
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4. Longitudinal analysis
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RESULTS

1) Clustering analysis results

Table 1: Top 20 structural brain features were
retrieved by CIMLR

B CIMILR 2D visualization Rank

Feature Names

1 Left Hemisphere Superior Frontal Volume
8 l 2 Left Hemisphere Superior Frontal Thickness
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= 4 Right Hemisphere Lateral Orbitofrontal Mean Curvature
ﬁ > Left Hemisphere Lateral Occipital Volume
é © 6 Left Hemisphere Entorhinal Volume
8_ o / Right Hemisphere Transverse Temporal Area
§ = 7 8 Right Hemisphere Precentral Mean Curvature
e 9 Right Hemisphere Rostral Anterior Cingulate Area
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= N T 10 Left Hemisphere Superior Temporal Area
© 11 Left Hemisphere Precuneus Mean Curvature
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el 12 Left Hemisphere Frontal Pole Mean Curvature
13 Left Hemisphere Entorhinal Area
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30 20 10 0 10 20 30 15 Right Hemisphere Inferior Parietal Area
i ] i 16 Right Hemisphere Middle Temporal Area
CIMLR component 1 17 Right Hemisphere Cuneus Mean Curvature
18 Right Hemisphere Parahippocampal Thickness
Figure 1: Visualization of the 4 clusters was retrieved 19 Left Hemisphere Lingual Volume -
Q
by CIMLR 20 Right Hemisphere Insula Mean Curvature ®
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Figure 4: The longitudinal analyses over 36 months of cognitive performance among four clusters.

A. Cognitive performance, B. Top 20 brain atrophy

3) Longitudinal analysis
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Figure 5: The linear relationships over 36 months between the changes
of: A. cognitive tests and plasma proteins , B. Cognitive tests and brain atrophy
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2) Cluster comparison
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Figure 2: Heatmap of the comparison of atrophy and plasma

protein characteristics between each clusters. A. 7he comparision of
atrophy characteristics from top 20 brain features; B. The comparision of plasma
protein characteristics. The heatmap colors indicate the p-values, the annotation
numbers indicate the mean values of each features or p/asma protein
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B Alpha-2-Macroglobulin (A2Macro) (mg/mL) 0.05661 0.07852 0.03407 0.07102
Adiponectin (ug/mL) 0.7564 0.8249 0.6925 0.7742
Brain-Derived Neurotrophic Factor (BDNF) (ng/mL) 0.163 0.3423 0.2782 0.3411

B Lymphocyte Chemoattractant (BLC) (pg/ml) 1.453 1.444 1.449
Brain Natriuretic Peptide (BNP) (pg/ml) 3.044 2.983
Calcitonin (pg/mL) 1.029 0.9539 1.054 0.985
CDA40 Ligand (CD40-L) (ng/mL) -0.5549  -0.5383  -0.5618
Chromogranin-A (CgA) (ng/mL) 2.721 2.632 2.618 2.631
Creatine Kinase-MB (CK-MB) (ng/mL) -0.3818 -0.5229 -0.4314 -0.4651
Cortisol (Cortisol) (ng/ml) 209/, 25162 2.149 2.129

Epithelial-Derived Neutrophil-Activating (ENA) (ng/mL) -0.2369 -0.05327 -0.1433 -0.02735
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Follicle-Stimulating Hormone (FSH) (mIU/mL) 0.9695 1.438

2,701

Growth-Regulated alpha protein (GRO-alph) (pg/mL) 2.597 . 2505

Haptoglobin (mg/mL) 0.05988 0.07621 0.1744
Hepatocyte Growth Factor (HGF) (ng/mL) 0.614 0.6063 0.5887 0.5775
Immunoglobulin A (IgA) (mg/mL) 0.637 0.6222 0.6195 0.5646

Interleukin-18 (IL-18) (pg/mL) 2.434 : 2.407 2.419
Leptin (ng/mL)
Luteinizing Hormone (LH) (mIU/mL)

Monokine Induced by Gamma Interferon (Ml) (pg/ml) 3.541 35611
Myoglobin (ng/mL) 1L.537/7) 1.292

Neutrophil Gelatinase-Associated Lipocal (NGAL) (ng/ml) 2.459 2.416 2.433 2

Osteopontin (ng/ml) 1.368 1:331 1.259 1.273
Prostatic Acid Phosphatase (PAP) (ng/mL) -0.6889 -0.7864 -0.6992 -0.7363
Pulmonary and Activation-Regulated Chemo (PARC) (ng/mL) 2.038 2.012 2.009

Platelet-Derived Growth Factor BB (PDGF-BB) (pg/ml) 3:053 882112, 3.164 SE22.1!

T-Cell-Specific Protein RANTES (RANTES) (ng/mL) 0.9302 1.119 055 1.09
Resistin (ng/ml) 0.5094

0.4865 0.4574
Sortilin (ng/mL) 0.7453
Thyroxine-Binding Globulin (TBG) (ug/mL)
Testosterone- Total (ng/ml)
)
)

-0.8061 -0.8017
0.895 0.8695

Trefoil Factor 3 (TFF3) (ug/ml

Thrombomodulin (TM) (ng/ml 0.8921

Tumor Necrosis Factor Receptor-Like 2 (TNFR2) (ng/mL) 0.8117 0.79 0.7818
Thrombopoietin (ng/mL) 2.126 | PXYEEN 2.204 2.291

Transthyretin (TTR) (mg/dl) 2.552 2.543 2.549

Vascular Endothelial Growth Factor (VEGF) (pg/mL) ~ 2.804 2.814 2.797
Gly  423.9 431.2 440.5

His ~ 104.9 104.1 104.9

lle 89.03 83.7

lys  356.8 G55 370.0

Met ~ 31.85 : 31.84 31.18

Tp  73.06 5 70.29

Val ~ 292.7 275.8 303.8 289.6

Creatinine [JEOER 96.03 100.4
Sarcosine 1.627 1.477 1:512 1.457
Spermidine 0.2252 0.2045 0).21157/ 0.2016
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Table 2: Comparison of demographic and

cognitive characteristics among clusters. Data is
lustrated as mean =+ standard deviation or number/number.
cMCI = converted Mild cognitive impairment, sSMCI = stable Mild
cogn/t/ve impairment, MMSE = Mini-Mental State Examination,
CDR = dinical Dementia Rating, FAQ = Functional Activities
Questionnaire, ADAS-Cog = Alzheimer's Disease Assessment
Scale-Cognitive Subscale test

Cluster 1 Cluster 2 Cluster 3 Cluster 4
(n =133) (n=77) (n = 67) (n = 82)
sMCI 68 33 40 51
cCMI 65 44 27 31
Age 76.43 £ 6.65 77.23 + 72.06 £ 7.2 72 £ 7.11
6.95
Sex 116/17 24/53 56/8 30/52
(M/F)
MMSE 2698+ 1.75 26.58+ 159 26.92+1.84 2732+ 1.83
CDR 0.5 0.5 0.5 0.5

FAQ 425+484 4.75+5.09 3.49 +3.95 3.07 = 3.8
ADAS 19.11 +6.07 20.64 +7 19 + 6.62 16.86 + 6.21

Figure 3: Heatmap of the correlation between top 20 brain features and W
plasma protein of each clusters using Spearman correlation. A. 7he correlation of

Cluster 1; B. The correlation of Cluster 2; C. The correlation of Cluster 3; D. The correlation of cluster 4. 1. Fiest, K.M., et al., The prevalence and incidence of
The heatmap colors and the annotation numbers indicate the Rho values

dementia due to Alzheimer’s disease: a systematic
review and meta-analysis. Canadian Journal of
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« Hepatocyte Growth Factor: a marker for slow cognitive impairment

« Neurofilament Light Polypeptide and Cortisol: prognosis markers for

aggressive MCI progression

correlated with cognitive impairment and amino acid levels.
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