Biomarkers in Alzheimer’s disease

Table S1. Differentially expressed genes in training cohorts (|logFC| >1 and adjust P-value < 0.05)

Genes logFC AveExpr t P.Value adj.P.val B
RPS27 1.609555 9.360017 8.004628 7.82E-15 6.39E-13 22.93928
SNRPG 1.560314 8.624294 8.761071 2.71E-17 4.33E-15 28.49838
NDUFB3 1.525468 8.209974 9.3203 3.25E-19 7.97E-17 32.84635
LSM3 1.518026 7.449509 9.399124 1.72E-19 5.26E-17 33.47474
TXN 1.505974 9.029185 9.330874 2.99E-19 7.84E-17 32.93042
RPS3A 1.488942 9.137976 5.789404 1.22E-08 2.88E-07 9.031426
AlIF1 1.482472 9.583373 10.57976 7.85E-24 6.36E-21 43.31744
RPS27A 1.471432 11.22784 10.56869 8.65E-24 6.36E-21 43.22158
ENY2 1.46671 7.751628 10.50344 1.53E-23 9.39E-21 42.65787
HSPE1 1.442115 7.878766 10.48004 1.88E-23 9.87E-21 42.45623
CMTM2 1.423501 9.803581 8.642466 6.76E-17 9.55E-15 27.60172
CD3D 1.412729 9.713352 8.18586 2.08E-15 2.19E-13 24.23616
FCER1A 1.374636 8.465744 6.248154 8.63E-10 2.64E-08 11.60099
COX7A2 1.367872 9.666367 7.089347 4.40E-12 2.28E-10 16.74402
RPL7 1.364625 7.449686 8.400067 4.24E-16 4.73E-14 25.79776
NDUFB2 1.348251 9.117247 8.001095 8.03E-15 6.41E-13 22.91422
PSMA4 1.345087 7.687818 8.417991 3.71E-16 4.27E-14 25.92982
DBI 1.342793 7.573618 8.653271 6.22E-17 9.15E-15 27.68303
RPL24 1.340774 11.10152 8.444713 3.03E-16 3.72E-14 26.12711
TMCO1 1.319965 8.386782 6.489204 2.01E-10 7.28E-09 13.01867
EEF1B2 1.308908 8.298641 8.059392 5.26E-15 4.72E-13 23.32879
DPM1 1.30758 7.926542 8.417659 3.72E-16 4.27E-14 25.92737
RPL5 1.307361 9.893617 7.151992 2.91E-12 1.55E-10 17.14862
UFC1 1.289101 8.789978 11.6999 3.04E-28 1.12E-24 53.33741
PSMA6 1.27603 7.944563 6.722693 4.69E-11 2.04E-09 14.43524
MRPL33 1.275817 9.322367 10.76414 1.54E-24 2.83E-21 44.92362
TAX1BP1 1.275691 9.0186 6.564644 1.26E-10 4.78E-09 13.47173
SNRPB2 1.274217 8.620786 9.411019 1.56E-19 5.21E-17 33.56989
PSMA3 1.273224 7.272025 10.0806 5.90E-22 2.71E-19 39.06033
COX6C 1.272149 9.396508 7.237844 1.64E-12 9.13E-11 17.70784
SEC11A 1.268193 8.960055 8.296291 9.21E-16 9.96E-14 25.03737
TPT1 1.260235 12.64568 4.951095 9.98E-07 1.37E-05 4.786157
POLR3GL 1.247474 8.724454 8.53491 1.53E-16 2.01E-14 26.7965
DNAJC8 1.243341 9.662491 9.276359 4.64E-19 1.00E-16 32.49769
COMMD3 1.24251 8.778826 6.71466 4.93E-11 2.08E-09 14.3858
SLU7 1.238382 7.618838 8.062144 5.15E-15 4.72E-13 23.34842
IGBP1 1.234193 8.058435 9.349145 2.58E-19 7.29E-17 33.07587
HMGB2 1.233574 7.338737 6.721438 4.73E-11 2.04E-09 14.42751
VPS29 1.230121 8.767872 6.389813 3.68E-10 1.25E-08 12.42857
ANAPC13 1.229039 9.062079 8.075493 4.68E-15 4.41E-13 23.4437
RPS4X 1.226629 11.42672 6.715426 4.91E-11 2.08E-09 14.39051
SH2D1A 1.211206 7.805405 6.922 1.31E-11 6.26E-10 15.67762
NGDN 1.207658 7.404584 8.963076 5.61E-18 1.09E-15 30.04633
RPL12 1.206323 11.00729 7574583 1.65E-13 1.21E-11 19.95344
SSBP1 1.202602 8.844253 8.864241 1.22E-17 2.03E-15 29.28572
S100P 1.201722 8.534098 3.066349 0.002279 0.011524 -2.49927
CLEC4A 1.199682 8.853891 6.010665 3.47E-09 9.59E-08 10.2495
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-1.15936
-1.16107
-1.1626
-1.16508
-1.16527
-1.16601
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10.32359
9.058431
8.948136
7.814915
8.417697
8.515199
9.236638
9.570983
9.131086
10.963
8.792531
9.185912
9.644502
12.49163
8.785816
8.707327
10.26462
9.788639
9.113736
10.39408
9.402702
9.475694
10.75588
7.940727
8.520648
7.944724
7.697377
7.964413
9.246179
10.79991
10.85446
8.122759
11.04351
9.050618
8.112898
9.466606
9.277887
10.10815
8.601829
8.585433
12.43063
7.871169
11.92824
8.952108
9.847507
8.763511
9.949531
13.21236
8.902714

-3.78362
-4.83048
-5.67116
-6.08298
-6.09685
-5.75912
-4.11882
-3.76106
-4.63759
-6.27253
-6.00353
-5.46243
-5.07555
-5.46534
-5.13854
-6.75584
-2.29827
-5.48058
-5.47493
-5.26299
-3.57413
-4.92667
-5.16873
-5.39263
-6.3319
-8.01711
-4.99393
-5.75611
-4.16615
-5.04347
-2.53757
-9.04475
-7.04596
-3.70077
-7.48108
-5.36662
-7.91847
-4.46709
-5.02938
-3.72413
-4.88769
-5.79905
-6.73603
-3.78242
-6.08574
-5.88828
-6.41311
-6.40996
-6.23176

0.000172
1.79E-06
2.35E-08
2.28E-09
2.11E-09
1.45E-08
4.43E-05
0.000188
4.46E-06
7.46E-10
3.62E-09
7.28E-08
5.38E-07
7.17E-08
3.92E-07
3.80E-11
0.021941
6.61E-08
6.81E-08
2.07E-07
0.000384
1.12E-06
3.36E-07
1.05E-07
5.23E-10
7.15E-15
8.08E-07
1.47E-08
3.63E-05
6.32E-07
0.011452
2.95E-18
5.85E-12
0.000238
3.15E-13
1.21E-07
1.46E-14
9.73E-06
6.78E-07
0.000217
1.36E-06
1.16E-08
4.31E-11
0.000173
2.25E-09
6.99E-09
3.20E-10
3.26E-10
9.51E-10

0.001313
2.35E-05
5.21E-07
6.51E-08
6.09E-08
3.36E-07
0.000397
0.001419
5.39E-05
2.34E-08
9.71E-08
1.45E-06
8.11E-06
1.44E-06
6.35E-06
1.70E-09
0.075848
1.36E-06
1.39E-06
3.62E-06
0.002585
1.52E-05
5.59E-06
2.00E-06
1.73E-08
6.11E-13
1.15E-05
3.38E-07
0.000332
9.29E-06
0.044314
6.02E-16
2.95E-10
0.001717
2.03E-11
2.24E-06
1.14E-12
0.000107
9.89E-06
0.00159
1.81E-05
2.76E-07
1.91E-09
0.001316
6.45E-08
1.80E-07
1.11E-08
1.12E-08
2.89E-08

-0.1078
4.224664
8.396951

10.6562
10.73471
8.867834
1.172399
-0.19026

3.35313
11.74229
10.20959

7.30519

5.3787
7.320148
5.683661
14.63974
-4.52206
7.398673
7.369535
6.296205
-0.85565
4.671436
5.831082
6.948265

12.0883
23.02788
4.988618
8.851622
1.361375
5.224698
-3.95237
30.67949
16.46554

-0.4084
19.32161
6.816288
22.33068
2.609944
5.157305
-0.32425
4.489434
9.083691
14.51744

-0.1122
10.67185
9.570841
12.56618
12.54757
11.50626
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FOX03 -1.16664 10.06672 -4.64507 4.31E-06 5.26E-05 3.386318
ACADVL -1.168 9.851089 -7.7459 4.97E-14 3.73E-12 21.12727
PPM1F -1.16989 10.37548 -5.34873 1.33E-07 2.43E-06 6.725851
SLC15A4 -1.17323 9.615326 -6.20753 1.10E-09 3.28E-08 11.36663
TLN1 -1.1741 9.189393 -5.10243 4.70E-07 7.17E-06 5.508425
BEST1 -1.17693 8.18837 -6.19241 1.20E-09 3.53E-08 11.27969
RHBDF2 -1.17751 9.006029 -6.87514 1.77E-11 8.15E-10 15.38281
CEBPB -1.18182 12.08324 -5.84151 9.11E-09 2.25E-07 9.314671
SRRM2 -1.18189 10.02406 -6.57623 1.17E-10 4.49E-09 13.5417
CSAD -1.18473 8.247861 -6.99147 8.35E-12 4.04E-10 16.11772
ULK1 -1.1859 10.03443 -6.4738 2.21E-10 7.80E-09 12.92668
FPR1 -1.1872 12.42206 -5.11369 4.44E-07 6.83E-06 5.562954
OSCAR -1.19048 9.26419 -6.47432 2.20E-10 7.80E-09 12.92983
APBB1IP -1.19128 10.68937 -6.0041 3.61E-09 9.71E-08 10.2128
RNF24 -1.19134 9.954112 -4.84265 1.69E-06 2.23E-05 4.280765
FES -1.19348 8.875001 -6.99583 8.12E-12 3.98E-10 16.14549
LPP -1.19569 9.726372 -9.57503 4.08E-20 1.50E-17 34.8905
MYADM -1.20489 11.64442 -4.99868 7.89E-07 1.12E-05 5.011149
GRN -1.21056 9.844343 -5.82237 1.01E-08 2.49E-07 9.210354
SORL1 -1.21059 10.85277 -5.2221 2.56E-07 4.32E-06 6.093503
ABTB1 -1.2221 10.46012 -6.62955 8.42E-11 3.36E-09 13.8651
PGLYRP1 -1.22315 9.569679 -4.26985 2.32E-05 0.000224 1.782453
CSNK1G2 -1.22986 10.26575 -5.73617 1.64E-08 3.74E-07 8.744359
ITGAM -1.26164 9.471993 -8.47597 2.40E-16 3.04E-14 26.35848
Table S2. Feature genes identified by Boruta algorithm

Gene Important decision
VPS29 1.099922 Rejected
RPS3A 1.205005 Rejected

GRN 1.576741 Rejected
SORL1 1.706963 Rejected
MYADM 2.126641 Rejected
TAX1BP1 2.147483 Rejected
PSMAG 2.148816 Rejected
FCER1A 2.179526 Rejected
SH2D1A 2.318225 Rejected
PGLYRP1 2.546298 Rejected
EEF1B2 2.588323 Rejected
COXxeC 2.808093 Tentative
COMMD3 2.935152 Tentative

CD3D 2.975145 Confirmed

TPT1 3.01185 Confirmed
NDUFB2 3.369418 Confirmed
RPS27 3.397104 Confirmed
COX7A2 3.459972 Confirmed
TMCO1 3.467814 Confirmed
ABTB1 3.490556 Confirmed
CSNK1G2 3.527216 Confirmed
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POLR3GL 3.807013 Confirmed
SEC11A 3.928164 Confirmed
SLU7 4.142269 Confirmed
HMGB2 4.597455 Confirmed
DPM1 4.789581 Confirmed
RPL24 4.80265 Confirmed
SNRPG 5.258554 Confirmed
RPL12 5.447277 Confirmed
RPL5 5.554934 Confirmed
RPS4X 5.565047 Confirmed
NGDN 5.639681 Confirmed
ANAPC13 5.906456 Confirmed
PSMA4 5.97657 Confirmed
SNRPB2 6.095489 Confirmed
RPL7 6.140573 Confirmed
DBI 6.630868 Confirmed
DNAJC8 7.058027 Confirmed
PSMA3 7.641101 Confirmed
IGBP1 8.153762 Confirmed
SSBP1 8.222691 Confirmed
ITGAM 8.553201 Confirmed
HSPE1 8.776746 Confirmed
TXN 8.798499 Confirmed
LSM3 8.901268 Confirmed
NDUFB3 9.049477 Confirmed
ENY2 10.15341 Confirmed
CMTM2 10.84303 Confirmed
MRPL33 11.0729 Confirmed
AlF1 11.28228 Confirmed
RPS27A 13.19591 Confirmed
UFC1 13.50049 Confirmed
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Table S3. Hub genes identified by LASSO algorithm

AlIF1
RPS27A
CMTM2
COX7A2
NDUFB2
RPL24
T™MCO1
DPM1
RPL5
UFC1
MRPL33
SNRPB2
PSMA3
DNAJCS8
IGBP1
ANAPC13
RPS4X
SSBP1
ABTB1
CSNK1G2
ITGAM

Table S4. Gene model constructed by lightGBM

Gene Coefficient
AIF1 0.653944
RPS27A 0.863563
CMTM2 1.284774
COX7A2 -0.40885
NDUFB2 -0.44523
RPL24 -0.66977
TMCO1 -1.23248
DPM1 -0.42652
RPL5 0.053078
UFC1 1.409454
MRPL33 0.02332
SNRPB2 0.338794
PSMA3 0.621297
DNAJCS8 1.316004
IGBP1 0.144825
ANAPC13 0.269325
RPS4X 0.36695
SSBP1 0.263203
ABTB1 -0.91195
CSNK1G2 -0.64088
ITGAM -0.53259
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NDUFB2

Figure S1. Protein-protein interaction network based on genes obtained from gene module constructed by lightGBM
algorithm.
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Figure S2. Nineteen clusters identified by using the uniform manifold approximation and projection for dimension
reduction (UMAP) algorithm in blood single-cell RNA-seq collected from patients with Alzheimer’s disease.



