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Supplementary Legends:

Supplementary Figure S1:

Topological features of EMA, MDA and EDA networks. Box plots show the minimum, lower
quartile, median, upper quartile and the maximum about (a) connectivity distribution, (b) clustering
coefficient distribution and (c) betweenness distribution. Histogram (d) explains the average
topological features of three bipartite networks, where Cx10™" and Bx10°. EMA: EF-miRNA
association; MDA: miRNA-disease association; EDA: EF-disease association. E_ EMA and E_EDA
are the abbreviations for EF nodes in EMA network and EDA network respectively.
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Supplementary Figure S2:
Similarity hot maps of (a) EF structure Tanimoto similarity and (b) disease phenotypic
similarity. Some EFs don’t have exact structure information, so similarities between them and others

are zZero.
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Supplementary Table S1:
Seen profile dataset lists.xlIs online

Supplementary Table S2:
Predicted list of potential EFs for breast neoplasms

ID Name Ref. Known related miRNAs?® (hsa-)
1 Radiation 13 mir-663, mir-638, mir-451, mir-34b, mir-125b-2, mir-9-3, mir-9-2, mir-9-1, mir-145, mir-125b-1, mir-15h, let-7i,

let-7g, mir-222, mir-221, mir-214, mir-181a-1, mir-210, mir-205, mir-181a-2, mir-100, mir-31, mir-26b,
mir-24-2, mir-24-1, mir-21, let-7f-2, let-7f-1, let-7e, let-7d, let-7c, let-7b, let-7a-3, let-7a-2, let-7a-1

46 mir-103b-2, mir-103b-1, mir-625, mir-570, mir-495, mir-452, mir-451, mir-20b, mir-148b, mir-151, mir-340,

2 Irradiation
mir-374a, mir-301a, mir-299, mir-101-2, mir-29¢, mir-106b, mir-128-2, mir-155, mir-195, mir-193a, mir-126,
mir-145, mir-143, mir-140, mir-130a, mir-128-1, mir-15b, let-7i, let-7g, mir-222, mir-221, mir-199a-2,
mir-199a-1, mir-148a, mir-16-2, mir-106a, mir-103a-1, mir-103a-2, mir-101-1, mir-96, mir-93, mir-92a-1,
mir-29a, mir-27a, mir-26b, mir-24-2, mir-24-1, mir-22, mir-21, mir-20a, mir-19b-1, mir-19a, mir-18a, mir-17,
mir-16-1, let-7f-2, let-7f-1, let-7a-3, let-7a-2, let-7a-1

3 Ionizing mir-421, mir-503, mir-148b, mir-302b, mir-101-2, mir-200a, mir-29¢c, mir-127, mir-125a, mir-15b, let-7i, let-7g,

Radiation mir-222, mir-221, mir-7-1, mir-16-2, mir-101-1, mir-100, mir-92a-2, mir-92a-1, mir-27a, mir-26b, mir-21,

mir-20a, mir-19a, mir-18a, mir-17, mir-16-1, mir-15a, let-7f-2, let-7f-1, let-7e, let-7d, let-7c, let-7b, let-7a-3,
let-7a-2, let-7a-1

1011 3208, mir-320d-2, mir-320c-2, mir-320d-1, mir-374b, mir-320b-2, mir-320c-1, mir-320b-1, mir-202,

4 Gemcitabine
mir-409, mir-345, mir-339, mir-324, mir-326, mir-337, mir-342, mir-328, mir-374a, mir-373, mir-302c, mir-299,
mir-128-2, mir-181b-2, mir-155, mir-200c, mir-320a, mir-194-1, mir-186, mir-149, mir-129-2, mir-133a-1,
mir-132, mir-128-1, mir-1-2, mir-200b, mir-181a-1, mir-211, mir-205, mir-204, mir-199a-2, mir-181b-1,
mir-181a-2, mir-139, mir-197, mir-29b-2, mir-29b-1, mir-26a-1, mir-24-1, mir-21, mir-16-1, let-7f-2, let-7e,
let-7d, let-7c, let-7b, let-7a-1, mir-374c

12-14 mir-663, mir-520h, mir-155, mir-146a

5 Resveratrol
6 all-trans

Retinoic Acid mir-16-1, mir-15a, let-7d, let-7c, let-7a-3, let-7a-2, let-7a-1

1516 mir-342, mir-181b-2, mir-152, mir-23b, mir-15b, mir-223, mir-181b-1, mir-10a, mir-16-2, mir-107, mir-23a,

®Known EMAs were extracted from the experimentally supported dataset used and these miRNAs were verified
related to breast neoplasms.



Supplementary Table S3:

Predicted list of new candidate miRNAs for breast neoplasms.

ID Name Validation® Related EFs”

1 hsa-mir-142 PhenomiR  Topotecan, Irradiation

2 hsa-mir-150 PhenomiR  Cigarette Smoke (tobacco), Ppioids (morphine and heroin), BJA32515,
Arsenic Trioxide (ATO)

3 hsa-mir-19b-2 ~ PhenomiR  5-fluorouracil (5-FU)

4 hsa-mir-372 PhenomiR  Gemcitabine, BJA32515, Arsenic Trioxide (ATO)

5 hsa-mir-181d PhenomiR  Cigarette Smoke (tobacco), Imatinib, Epigallocatechin Gallate (EGCG),
Arsenic Trioxide (ATO), Docetaxel

6 hsa-mir-196b PhenomiR  Hepatitis C Virus (HCV), Heat Stress, Imatinib, Decitabine
(5-aza-2'-deoxycytidine (5-Aza-CdR))

7 hsa-mir-194-2 ~ PhenomiR  Docetaxel

8 hsa-mir-542 v anti-benzo[a]pyrene-trans-7,8-diol-9,10-epoxide, BJA32515,
17beta-estradiol (E(2)), Medroxyprogesterone Acetate, 1CI1-182780 and
RU-486

9 hsa-mir-494 PhenomiR  Lithium, Benzo(a)pyrene (BaP), Diesel Exhaust Particles,
5-aza-2'-deoxycytidine (5-Aza-CdR) and/or Phenylbutyric acid (PBA)

10 hsa-mir-208 PhenomiR  BJA32515, Unsaturated Fatty Acids

11 hsa-mir-130b PhenomiR  Hepatitis C Virus (HCV), Titanium and Anatase Coating (AC), Hypoxia

12 hsa-mir-708 18 N/A

13 hsa-mir-134 PhenomiR  Lithium and Valproate, Imatinib, 5-aza-2'-deoxycytidine (5-Aza-CdR)
and/or Phenylbutyric acid (PBA), BJA32515, Etoposide (VP-16),
Doxorubicin (Dox), Cisplatin (CIS)

14 hsa-mir-144 PhenomiR Irradiation, lonizing Radiation, BJA32515, Arsenic Trioxide (ATO)

15 hsa-mir-212 PhenomiR Interleukin (IL)-12, Alcohol, Imatinib, Gemcitabine, BJA32515, Arsenic
Trioxide (ATO), Docetaxel

16 hsa-mir-185 PhenomiR Irradiation, Folate, Cisplatin/Fluorouracil (CF) , 5-fluorouracil (5-FU),
Cisplatin (CIS)

17 hsa-mir-363 dbDEMC  Cigarette  Smoke  (tobacco),  Cisplatin/Fluorouracil  (CF)
Benzo(a)pyrene (BaP), Arsenic Trioxide (ATO)

18 hsa-mir-32 PhenomiR  Arsenic Trioxide (ATO)

19 hsa-mir-491 PhenomiR  N/A

20 hsa-mir-28 PhenomiR  Opioids (morphine and heroin)

21 hsa-mir-370 PhenomiR  BJA32515

22 hsa-mir-184 PhenomiR  Arsenic Trioxide (ATO)

23 hsa-mir-371 PhenomiR  Docetaxel

24  hsa-mir-376a-2 dbDEMC Irradiation, BJA32515

25 hsa-mir-95 PhenomiR  Cisplatin/Fluorouracil (CF)

26  hsa-mir-376a-1 PhenomiR Irradiation, BJA32515

27 hsa-mir-449b 1 Grape Seed Proanthocyanidin, Doxorubicin (Dox), Hypoxia

28 hsa-mir-362 dbDEMC Irradiation, Cigarette Smoke (tobacco)

29 hsa-mir-449a  PhenomiR  HDAC Inhibitor: Apicidin and TSA, Doxorubicin (Dox), Hypoxia

30 hsa-mir-502 dbDEMC Irradiation, Docetaxel




(Continued)

ID Name Validation® Related EFs®
31  hsa-mir-1224 2 Cocoa Proanthocyanidin, Grape Seed Proanthocyanidin
32 hsa-mir-208b Null BJA32515, Unsaturated Fatty Acids

33 hsa-mir-381 PhenomiR  BJA32515, Cisplatin (CIS)
34 hsa-mir-219-2  PhenomiR  N/A
35 hsa-mir-498 PhenomiR  Benzo(a)pyrene (BaP), 5-aza-2'-deoxycytidine (5-Aza-CdR) and/or
Phenylbutyric acid (PBA), BJA32515
36 hsa-mir-532 dbDEMC  Cocoa Proanthocyanidin, Lipopolysaccharide (LPS), Grape Seed
Proanthocyanidin
37 hsa-mir-484 PhenomiR  BJA32515
38 hsa-mir-590 dbDEMC Irradiation
39 hsa-mir-744 2 Irradiation, Grape Seed Proanthocyanidin
40 hsa-mir-154 PhenomiR  Gemcitabine
*Validation information was firstly found in PhenomiR database® V2.0. Then, others left were got from dbDEMC
database? or literatures.
®EFs listed here were verified altering the former miRNA expression in the dataset used.




Supplementary Table S4:
Known and top 10 predicted lists of subtype-specific EFs for luminal and basal breast cancer.®

Luminal Subtype Basal Subtype
ID Name ID Name
1 Nutlin-3a 1 Cisplatin (CIS)
2 Tamoxifen (TAM) 2 Docetaxel
3 Erlotinib
1 Diethylstilbestrol 1 Paclitaxel (Taxol)
2 Etoposide (VP-16) 2 Radiation
3 17beta-estradiol (E2) 3 Gemcitabine
4 Adverse Drug Reaction (ADR) 4 Doxorubicin (Dox)
5 Progestin 5 Platinum
6 Docetaxel 6 Irradiation
7 Letrozole 7 Vincristine (VCR)
8 Doxorubicin (Dox) 8 Necitumumab
9 Fulvestrant (I1CI-182780) 9 Curcumin
10 Trastuzumab 10 Alcohol

®The predicted lists here were obtained using the NBI algorithm.



Supplementary Table S5:
Predicted list of potential miRNAs for tobacco smoke related EFs.

Name ID mMiRNA Known related diseases®
1 hsa-mir-155 Gastric Neoplasms, Neoplasms, Lung Neoplasms
2 hsa-mir-221 Gastric Neoplasms, Neoplasms, Lung Neoplasms
Tobacco 3 hsa-let-7a-1 Gastric Neoplasms, Neoplasms, Lung Neoplasms
4 hsa-mir-126 Gastric Neoplasms, Neoplasms, Lung Neoplasms
5 hsa-mir-27a Gastric Neoplasms, Neoplasms
1 hsa-mir-26a-1  Lung Neoplasms
2 hsa-mir-26a-2  Lung Neoplasms
Nicotine 3 hsa-mir-181b-1  Gastric Neoplasms, Neoplasms, Lung Neoplasms
4 hsa-mir-181b-2  Gastric Neoplasms, Neoplasms, Lung Neoplasms
5 hsa-mir-181la-2  Gastric Neoplasms, Neoplasms, Lung Neoplasms
1 hsa-mir-21 Epithelial-Mesenchymal Transition C(EMT)
Gastric Neoplasms, Neoplasms, Lung Neoplasms,
Benzo(a)pyrene Poor Fetal Outcome
(BaP) 2 hsa-let-7a-1 Gastric Neoplasms, Neoplasms, Lung Neoplasms
3 hsa-let-7a-2 Gastric Neoplasms, Neoplasms, Lung Neoplasms
4 hsa-let-7a-3 Gastric Neoplasms, Neoplasms, Lung Neoplasms

% Diseases listed here were verified related to the former miRNA, whose expression were
predicted changed by cigarette smoke related EFs.



Supplementary Table S6:

Predicted list of new candidate diseases for tobacco smoke related EFs.

Name ID Disease Known related miRNAs®(hsa-)

1 Glioblastoma mir-181d, mir-146b, mir-128-2, mir-146a, mir-125b-2, mir-128-1, mir-125b-1, mir-200b,
mir-205, mir-34a, mir-10b, mir-10a, mir-92a-2, mir-92a-1, mir-31, mir-30a, mir-20a, mir-18a,
mir-15a, mir-16-2, mir-106a, mir-21, mir-17, mir-16-1

2 Immune mir-146a, mir-125b-2, mir-125b-1, mir-10a

Response

3 Neoplasms mir-320e, mir-320d-2, mir-320c-2, mir-320d-1, mir-320b-2, mir-320c-1, mir-320b-1, mir-498,
mir-494, mir-493, mir-18b, mir-362, mir-200c, mir-320a, mir-150, mir-146a, mir-129-2,
mir-125b-2, mir-130a, mir-125b-1, mir-200b, mir-205, mir-34a, mir-10b, mir-10a, mir-129-1,
mir-99a, mir-92a-2, mir-92a-1, mir-31, mir-30a, mir-20a, mir-18a, mir-15a, mir-363,
mir-106b, mir-16-2, mir-106a, mir-21, mir-17, mir-16-1

4 Carcinoma, mir-320e, mir-320d-2, mir-320c-2, mir-320d-1, mir-320b-2, mir-320c-1, mir-320b-1,

Tobacco Hepatocellular mir-500a, mir-498, mir-181d, mir-493, mir-146b, mir-18b, mir-338, mir-365-2, mir-365-1,
mir-362, mir-200c, mir-320a, mir-150, mir-146a, mir-129-2, mir-125b-2, mir-130a,
mir-125b-1, mir-200b, mir-223, mir-218-2, mir-218-1, mir-205, mir-199b, mir-34a, mir-10b,
mir-10a, mir-129-1, mir-99a, mir-92a-2, mir-92a-1, mir-31, mir-30a, mir-20a, mir-18a,
mir-15a, mir-106b, mir-16-2, mir-106a, mir-21, mir-17, mir-16-1

5 Breast Neoplasms  mir-320e, mir-320d-2, mir-320c-2, mir-320d-1, mir-320b-2, mir-320c-1, mir-320b-1, mir-638,
mir-625, mir-500a, mir-493, mir-146b, mir-18b, mir-338, mir-337, mir-365-2, mir-365-1,
mir-128-2, mir-200c, mir-320a, mir-146a, mir-129-2, mir-125b-2, mir-130a, mir-128-1,
mir-125b-1, mir-200b, mir-223, mir-218-2, mir-218-1, mir-205, mir-199b, mir-34a, mir-10b,
mir-10a, mir-129-1, mir-99a, mir-92a-2, mir-92a-1, mir-31, mir-30a, mir-20a, mir-18a,
mir-15a, mir-106b, mir-16-2, mir-106a, mir-21, mir-17, mir-16-1

1 Colonic mir-498, mir-493, mir-365-2, mir-365-1, mir-128-2, mir-200c, mir-146a, mir-125b-2,

Neoplasms mir-128-1, mir-125b-1, mir-200b, mir-223, mir-205, mir-34a, mir-10b, mir-92a-1, mir-31,
mir-30a, mir-20a, mir-18a, mir-15a, mir-106b, mir-16-2, mir-106a, mir-21, mir-17, mir-16-1

2 Leukemia mir-18b, mir-125b-2, mir-130a, mir-125b-1, mir-223, mir-199b, mir-34a, mir-99a, mir-92a-2,
mir-92a-1, mir-31, mir-20a, mir-18a, mir-15a, mir-16-2, mir-21, mir-17, mir-16-1

3 Carcinoma, mir-625, mir-146b, mir-337, mir-200c, mir-146a, mir-125b-2, mir-130a, mir-125b-1,

Non-Small-Cell ~ mir-200b, mir-223, mir-218-2, mir-218-1, mir-205, mir-199b, mir-34a, mir-30a, mir-15a,
Lung mir-16-2, mir-106a, mir-21, mir-17, mir-16-1
Nicotine 4 Carcinoma, mir-320e, mir-320d-2, mir-320c-2, mir-320d-1, mir-320b-2, mir-320c-1, mir-320b-1,
Hepatocellular mir-500a, mir-498, mir-181d, mir-493, mir-146b, mir-18b, mir-338, mir-365-2, mir-365-1,
mir-362, mir-200c, mir-320a, mir-150, mir-146a, mir-129-2, mir-125b-2, mir-130a,
mir-125b-1, mir-200b, mir-223, mir-218-2, mir-218-1, mir-205, mir-199b, mir-34a, mir-10b,
mir-10a, mir-129-1, mir-99a, mir-92a-2, mir-92a-1, mir-31, mir-30a, mir-20a, mir-18a,
mir-15a, mir-106b, mir-16-2, mir-106a, mir-21, mir-17, mir-16-1
5 Glioblastoma mir-181d, mir-146b, mir-128-2, mir-146a, mir-125b-2, mir-128-1, mir-125b-1, mir-200b,

mir-205, mir-34a, mir-10b, mir-10a, mir-92a-2, mir-92a-1, mir-31, mir-30a, mir-20a, mir-18a,

mir-15a, mir-16-2, mir-106a, mir-21, mir-17, mir-16-1




(Continued)

Name ID Disease Known related miRNAs®(hsa-)

1 Breast Neoplasms mir-320e, mir-320d-2, mir-320c-2, mir-320d-1, mir-320b-2, mir-320c-1, mir-320b-1, mir-638,
mir-625, mir-500a, mir-493, mir-146b, mir-18b, mir-338, mir-337, mir-365-2, mir-365-1,
mir-128-2, mir-200c, mir-320a, mir-146a, mir-129-2, mir-125b-2, mir-130a, mir-128-1,
mir-125b-1, mir-200b, mir-223, mir-218-2, mir-218-1, mir-205, mir-199b, mir-34a, mir-10b,
mir-10a, mir-129-1, mir-99a, mir-92a-2, mir-92a-1, mir-31, mir-30a, mir-20a, mir-18a,
mir-15a, mir-106b, mir-16-2, mir-106a, mir-21, mir-17, mir-16-1

2 Lung Neoplasms  mir-638, mir-494, mir-146b, mir-18b, mir-338, mir-365-2, mir-365-1, mir-128-2, mir-200c,

Benzo(a)pyrene mir-150, mir-146a, mir-130a, mir-128-1, mir-125b-1, mir-200b, mir-223, mir-218-2, mir-205,
(BaP) mir-199b, mir-34a, mir-10b, mir-92a-1, mir-31, mir-30a, mir-20a, mir-18a, mir-106b,
mir-106a, mir-21, mir-17

3 Carcinoma, mir-625, mir-146b, mir-337, mir-200c, mir-146a, mir-125b-2, mir-130a, mir-125b-1,

Non-Small-Cell  mir-200b, mir-223, mir-218-2, mir-218-1, mir-205, mir-199b, mir-34a, mir-30a, mir-15a,

Lung mir-16-2, mir-106a, mir-21, mir-17, mir-16-1
4 Ovarian mir-625, mir-181d, mir-146b, mir-338, mir-200c, mir-320a, mir-146a, mir-125b-2, mir-130a,
Neoplasms mir-125b-1, mir-200b, mir-223, mir-218-1, mir-34a, mir-99a, mir-92a-1, mir-31, mir-30a,

mir-20a, mir-18a, mir-106b, mir-21, mir-17, mir-16-1

*miRNAs listed here were those related to the former disease and could be altered by cigarette smoke related EFs.
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