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1. BESMEEEERE, ITERENE;
(1) WEEHRIA:

Metanode Count Source References
Disease 99 Disease Ontology [43]
Gene 19,116 HGNC (coding) [44]
Tissue 77 BRENDA (BTO) [45]
Pathophysiology 8 manual =
Positional 326 MSigDB (C1) [44]
Perturbation 3,402 MSigDB (C2) [36,37]
BioCarta 217 MSigDB (C2) [46]
KEGG 186 MSigDB (C2) [38]
Reactome 674 MSigDB (C2) [39]
miRNA Target 221 MSigDB (C3) [41]
TF Target 615 MSigDB (C3) [40,41]
Cancer Hood 427 MSigDB (C4) [47]
Cancer Module 431 MSigDB (C4) [48]
GO Process 825 MSigDB (C5) [42]
GO Component 233 MSigDB (C5) [42]
GO Function 396 MSigDB (C5) [42]
Oncogenic 189 MSigDB (C6) [49]
Immunologic 1,910 MSigDB (C7) [49]

Metanodes. The kind, number of corresponding nodes, and data source for each type of node.

doi:10.1371/journal.pcbi.1004259.1001

(2) MERHRIL:

Metaedge Count Source References
Disease—association—Gene 938 GWAS Catalog [5]
Disease—membership—Pathophysiology 90 manual -
Disease—localization—Tissue 1,086 CoPub 5.0 [50]
Gene—expression—Tissue 251,366 GNF BodyMap [51]
Gene—interaction—Gene 97,938 iReflndex [52]
Gene—membership—Positional 18,343 MSigDB (C1) [44]
Gene—membership—Perturbation 366,211 MSigDB (C2) [36,37]
Gene—membership—BioCarta 4,456 MSigDB (C2) [46]
Gene—membership—KEGG 12,656 MSigDB (C2) [38]
Gene—membership—Reactome 35,597 MSigDB (C2) [39]
Gene—membership—miRNA Target 33,455 MSigDB (C3) [41]
Gene—membership—TF Target 161,258 MSigDB (C3) [40,41]
Gene—membership—Cancer Hood 41,913 MSigDB (C4) [47]
Gene—membership—Cancer Module 48,220 MSigDB (C4) [48]
Gene—membership—GO Process 75,155 MSigDB (C5) [42]
Gene—membership—GO Component 34,880 MSigDB (C5) [42]
Gene—membership—GO Function 23,578 MSigDB (C5) [42]
Gene—membership—Oncogenic 30,166 MSigDB (C6) [49]
Gene—membership—Immunologic 370,862 MSigDB (C7) [49]

Metaedges. The kind, number of corresponding edges, and data source for each type of edge.

doi:10.1371/journal.pcbi.1004259.1002
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D. Calculating and weighting path counts:
metapath paths PDP DWPC
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I > PDP(path)
dEDypatn pathePaths

EAE:

(1) IEEUKENFET 3 IR RERIEBI MetaPath(LE B);

(2) B£&FIFA MetaPath #9827 24 FMFE, BRT 2 FRERERA path count b, ERAVRA T —FEUEHAY
path count 5i%:Degree-Weighted Path Count(DWPC), 1Z5i£%E[ET MetaPath £ 3T RES, it
AW LE C B5% FIHEM MetaPath 5 E FEEZIERIEHNIERE, HEAIZEESFKOTRIT
PR, BUR, iTEE—KIKZM path-degree product(PDP); REEE M EEFIZERRLIRZM PDP
1810, 182 DWPC {ERIZERETELL MetaPath $5E FRIE;

3. SXFH Elastic Net(Regularized logistic regression model)75i%, #kHF IR ERE;

SR, IEEEIERAEDEE 10 MEXERERY 29 i, ERIEFIKEIL 698 X, RkFIXKH 551823
X X LAER 3.1 RIELAII D G EFIAE, ARIRTHNTSIREESS ROC HiZk FRIEFR(AUROC).



Disease Pathophysiology HC-P HC-S LC-P LC-s
Crohn’s disease immunologic 67 179 4 2
multiple sclerosis immunologic 50 43 38 29
type 2 diabetes mellitus immunologic 49 49 20 15
breast carcinoma neoplastic 43 65 2 6
ulcerative colitis immunologic 40 96 2 3
prostate carcinoma neoplastic 34 202 3 4
type 1 diabetes mellitus immunologic 33 56 9 6
rheumatoid arthritis immunalogic 30 27 20 11
coronary artery disease metabolic 29 43 15 9
obesity metabolic 28 22 34 18
celiac disease immunologic 24 32 9 8
systemic lupus erythematosus immunologic 22 35 14 8
refractive error degenerative 21 11 2 i
primary biliary cirrhosis immunologic 20 16 2 0
vitiligo immunologic 20 27 4 0
age related macular degeneration degenerative 18 30 il 18
metabolic syndrome X metabolic o 11 1 0
asthma immunologic 17 23 13 4
psoriasis immunologic 16 14 b 5
schizophrenia psychiatric 15 27 20 13
chronic lymphocytic leukemia neoplastic 14 16 3 4
migraine unspecific 13 15 38 58
Alzheimer's disease degenerative 12 11 27 18
Graves' disease immunologic 12 15 1 1
Parkinson’s disease degenerative 12 21 8 13
atopic dermatitis immunologic 11 15 5 1
bipolar disorder psychiatric 11 34 26 74
lung carcinoma neoplastic 10 14 6 6
ankylosing spondylitis immunologic 10 5 6 6

Diseases. Associations were predicted for 29 diseases with at least 10 positives. For these diseases, the number of high-confidence primary (HC-P), high-
confidence secondary (HC-S), low-confidence primary (LC-P), and low-confidence secondary associations (LC-S) that were extracted from the GWAS

Catalog is indicated.

doi:10.1371/journal.pcbi.1004259.1003
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The elastic net penalty

J(B) = «||BII°+(1—a) |81
(with o« = ﬁ)

min ||y —X3[|* s.t. J(B) < t.

~. BiRER

arg min ||y — X817 + X287 + A8

(1) EFRIZGERASE, &I ridge regression model {SEINERBRA—E, RILFEEEFIA ridge

regression 474



A a =0 (ridge) a = 0.2 (elastic net) || a = 0.4 (elastic net)
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(2) Ridge regression fEM{EEAIZRI:
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(3) FALESUR(IGE+UIKE), RES MAINEEM:
I. Lasso #0 ridge [EIFHREYERIRISEA /LI (Lasso TEMREEIRRTIA T 8 MEHIE);




Method (AUROC)

I lasso (0.823)
I ridge (0.829)
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(4) ZHIDHT: BRERIE
FAB&: 1.7F The WTCCC2 multiple sclerosis (MS) GWAS #53eh, $EHT 37 MEFERE, BiXLEREMN
BHHEESEE, REFBEEHKREIEGESOMEREBUSME, AR ridge BIFHER; 2. &



WTCCC2 tRRAE M EUESE, LES R 37 MEXEREES true positives i)l 4B RIROEEL AL,
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DERE ridge BFEEERINERH HVRHEFER ERI(KEBDEEET/NTF FTEFMEREGFTX)..);
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1. BXBE T SMEE

2. FA MetaPath 1REUHIE, BUHGRITTIEER T T RAIEEL

3. | Lasso [AFEAFIRIMATAN, BESHHOHIRZEREXN, SHEIERET IRER, EA IR
EZ 150

4. ROC HhZe R FITERBIARFEEIEA MR, 77 AUROC KK, 18 AUPRCR/N\IIIER, BaNZAEN
FUBFH—TRES

5. RZREMTTERILLE.
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