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Figures

Figure 1

Schematic of the data analysis pipeline. (a) Automatic segmentation of the hippocampus in the
individual space with the LLL method. (b) Computation of radiomic features. (c) T-test between NC and
AD and mega-analysis to identify differences at the multicenter level. (d) Classi�cation analysis between
AD and NC using inter-site and intra-site cross-validation to test the generalizability of the results. (e)
Correlation between MMSE and radiomic features (and the decision value of the subject to the
classi�cation plane). (f) Validation of the ADNI dataset for using ADNI as training data with in-house data
as testing data as well as using in-house as training data with ADNI data as testing data to test the
generalizability of the results. (g) Relationship between radiomic features and clinical information (e.g.,
cognitive ability, APOE genetics, Aβ, Tau, and longitudinal changes in the cognitive abilities in MCI).



Figure 2

(a) Group differences of the used radiomic features between AD and NC. (b) Group differences of the
used radiomic features between NC and MCI. (c) Group differences of the used radiomic features
between AD and MCI. For a-c, each matrix has 18 rows, of which the �rst 9 rows show the left
hippocampus, and the next 9 rows show the right hippocampus; for each hemisphere, the �rst row
represents the features in the raw space, and the following 8 rows represent the results for different
frequency domains of the wavelet transform (LLL, LLH, LHL, HLL, HHL, LHH, HLH, HHH). The color bar
represents –log(p), and p is computed by a mega-analysis of the 6 sites. (d) Correlation between the in-
house statistical scores and the ADNI statistical scores of the used radiomic features in NC and AD. (e)
Correlation between the in-house statistical scores and the ADNI statistical scores of the used radiomic
features in NC and MCI. (f) Correlation between the in-house statistical scores and the ADNI statistical
scores of the used radiomic features in AD and MCI.



Figure 3

(a) The ROC curve for classi�cation between AD and NC with inter-site cross-validation. (b) The ROC
curve for classi�cation between AD and NC intra-site cross-validation. (c) The ROC curve for classi�cation
using in-house data as training data and ADNI data as test data. (d) The ROC curve for classi�cation
using ADNI data as training data and in-house data as testing data. (e) Correlation of classi�er outputs
with the MMSE score of the ADNI data (e1, the MCI group and AD group; e2, only in the AD group or only
in the MCI group. (f) Correlation of classi�er outputs with the MMSE score of the in-house data (f1, MCI
group and AD group; f2, only in the AD group or only in the MCI group).



Figure 4

(a) Correlations between the MMSE score and a subset of radiomic features. The values of the color bar
re�ect –log(p), and the 3 columns are the combined AD and MCI group, only the MCI group and only the
AD group. (b) Several signi�cant correlations illustrated in scatter plots. (c) Correlation with the MMSE
score and the radiomic features for the ADNI data. Abbreviations: GLN=gray level nonuniformity, RLN=run
length nonuniformity, LRE=long run emphasis, SRE=short run emphasis, Surf2VolRatio=ratio of surface
area to volume, LRHGLE=long run high gray level emphasis. Additional information can be found in the
supplementary materials. -L means left hippocampus features, and -R means right hippocampus
features.



Figure 5

(a) Negative logarithm of the p-value for either a t-test of the group difference or correlation with radiomic
features for the following variables: a1, APOE ε4+ group vs APOE ε4- group in the MCI subjects; a2,
correlation with the polygenic risk scores; a3, high Aβ (Aβ-) vs low Aβ(Aβ+) in the MCI subjects; a4, high
Tau (Tau+) vs low Tau (Tau-) in the MCI subjects; a5: (Aβ+&Tau+) vs (Aβ-&Tau-); a6: correlation between
the radiomic features and Aβ in the MCI subjects, a7: correlation between the radiomic features and Tau
in the MCI subjects; a8: correlation between changes in cognitive ability and changes in features in the
PMCI group; a9: correlation between changes in cognitive ability and changes in features in the SMCI
group. (b) Examples of feature distributions in the subgroups Aβ+&Tau+, Aβ+&Tau- or Aβ-&Tau+ and Aβ-
&Tau-. (c) The ROC curve for prediction of whether MCI conversion to AD increases from AUC=0.65 (using
age, gender and APOE status) to 0.80 (adding the subset of consistent radiomic features one by one until
the AUC does not increase) using logistical regression (see S08 for detailed information). (d) Trend of
MMSE changes and the changes in the identi�ed features over 5 years in PMCI (red) and SMCI (blue).



Abbreviations: in (a), -L means left hippocampus features, -R means right hippocampus features; in (d)
PMCI=progressive MCI; SMCI=stable MCI.


