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Supplementary material 

1. Demographics 

Among the demographics provided in ADNI, age is the most impact factor for detecting AD (Coupé et al., 2012) 
and pMCI subjects (Eskildsen et al., 2013). Hence, we considered age in the study. The age of the selected sMCI 
subjects is in the range of 55 to 91.4 years old. The age of pMCI subjects ranges from 56.2 to 93 years old. The 
mean value of the age of sMCI and pMCI (see Table 2) indicates that older individuals have more possible to 
convert to AD. We also looked at the education level of sMCI and pMCI. It turned out that they have a similar 
mean±sd of the number of education year (see Table 2). 

2. Cognitive and functional assessments (CFA) 

The Mini-Mental State Examination (MMSE) is designed to assess the change in cognitive status of geriatric 
patients for application in routine clinical practice. The value of MMSE is 0-30 (Vertesi et al., 2001). The MMSE 
is currently the most widely used screening assessment for general cognitive evaluation and staging of AD (Vertesi 
et al., 2001). The MMSE has been widely applied not only to classify AD but also to measure the change in MCI 
(Duchesne et al., 2009). The higher the MMSE score, the less the cognition declines. 
The Alzheimer’s Disease Assessment Scale-cognitive subscale (ADAS-cog) is designed to assess the level of 
cognitive dysfunction in AD. The original ADAS-cog refers to ADAS-11 which consists of 11 subtests, then three 
verbal memory subtests: word recall, delay word recall and word recognition were added with 13 subsets, named 
ADAS-13, the value of ADAS-13 ranges between 0 and 85 (Kueper, Speechley and Montero-Odasso, 2018). The 
higher ADAS-13 score, the more possible AD. 
The functional activities questionnaire (FAQ) (Marshall et al., 2015) measures the instrumental activities of daily 
living, such as preparing balanced meals and managing personal finances. Scores range from 0 to 30. The higher 
FAQ score, the more possible cognitive impairment 
It has been observed that the MMSE and ADAS-Cog were able to effectively predict the progressive MCI within 
2 years (Zhang and Shen, 2012). The FAQ plays an important role in identifying sMCI and pMCI (Morris, 2012). 
Hence, these three assessments were used in this study. 

3 Memory assessments 

Memory problems are a very important component in the diagnostic criteria of AD. Rey’s Auditory Verbal 
Learning Test (RAVLT) is a neuropsychological tool which is used to assess verbal memory by providing scores 
for evaluating different aspects of memory. RAVLT is sensitive to verbal memory deficits caused by a variety of 
neurological diseases such as AD, and it is an important and effective factor to detect AD patients who have 
memory complaints (Estévez-González et al., 2003). The raw RAVLT scores have been divided into four different 
summary scores: RAVLT Immediate (RAVLT.immediate), RAVLT Learning, RAVLT forgetting and RAVLT 
percent forgetting (RAVLT.perc.forgetting). In this paper, the RAVLT.immediate and RAVLT.perc.forgetting 
were selected since they highlight different aspects of episodic memory, learning and delayed memory, and they 
are essential to AD. Moreover, previous studies have indicated strong relationships between these two RAVLT 
measures and AD (Moradi et al., 2017). 
Logical Memory - Delayed Recall Total Number of Story Units Recall (LDELTOTAL) is a subset of the Wechsler 
Memory Scale used to evaluate the ability to recall information after a period of time (Stamate et al., 2020). The 
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LDELTOTAL could provide more information for early detection of the cognitive decline of patients (Mueller et 
al., 2020). 

4 Generic feature 

Apolipoprotein E (ApoE) is a cholesterol carrier that supports lipid transport and injury repair in the brain. ApoE 
gene is a major risk factor for AD (Bu, 2009). There are three polymorphic alleles in the human ApoE gene: ε2, 
ε3 and ε4. Studies have proved that the ApoE ε4 allele (ApoE4) is a strong risk factor for AD. Individuals who 
carry the ApoE4 are at increased risk of AD compared with those carrying the ε3. While the individuals carrying 
the ε2 allele are at decreased risk of AD (Liu CC, Kanekiyo T, Xu H, 2013). The more the ApoE4, the worse the 
cognition declines. The ApoE4 was associated with the sMCI and pMCI(Ganguli et al., 2019) and subjects with 
ApoE4 had a high probability of developing pMCI (Michaud et al., 2017). The predictive power of ApoE genotype 
has been reported in previous studies (Husain, Laurent and Plourde, 2021). In the study (Gupta, Lama and Kwon, 
2019), the trained SVM model based on ApoE genotype ε3 and ε4 alleles obtained 91.21% of AUC for classifying 
sMCI and pMCI, which was higher than models trained with single CSF, MRI and FDG-PET modalities. 
Therefore, the ApoE4 was selected in this study. In the selected subjects, 382 sMCI subjects are without ApoE4, 
233 sMCI subjects have 1 ApoE4 gene and 66 sMCI subjects have 2 ApoE4. While, in pMCI subjects, 128 
subjects have 0, 180 subjects have 1 and 71subjects have 2 ApoE4 (see Table 2). 
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