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Experimental Section

Plant material
Leaves of H. lupulus were collected on a farming area near to Vale do Gamarra, Baependi (21° 57' 32" S 44° 53' 24" O), Minas Gerais, Brazil, managed by the producer Klaus Dietrich Guth. An exsiccate (OUPR 29768) of this specie was deposited on Prof. José Badini Herbarium, Universidade Federal de Ouro Preto, MG, Brazil, SISGEN nº A07DBB0. After dried at room temperature (r.t.), the leaves were fragmented on a knife mill. 

Preparation of extracts 
The fragmented H. lupulus leaves (600 g) were submitted to percolation process in 4 L of ethanol 92.8º (Isofar®), at r.t., during 12 days. Every 2 days, the percolated was collected and filtered, and concentrated at 40 °C using a rotary evaporator, coupled to vacuum controller V-850/vacuum pump V-700 (BUCHI®). To remove residues of the extractor solvent, the material from each percolation was kept under vacuum, on a desiccator. By this process was obtained the crude ethanolic extract (EB, 60 g, 10% yield).  Aiming to eliminate the non-polar constituents, part of EB (30 g) was dissolved on 300 mL of methanol Synth® and water (6:4) and the resultant solution was partitioned with hexane Impex® 100 mL. After evaporation of solvents, were obtained the hexanic (SH, 10.5 g, 35%) and hidromethanolic (SEM, 19.5 g, 65%) subextracts.

Identification of metabolites by UPLC-DAD-MS/MS
EB (5.0 mg) e SEM (5.0 mg) were dissolved on methanol and filtered on microfilter 0.2 µm. Chromatographic separation was performed in ACQUITY UPLC HSS RP-18 (1.7 μm,50 × 2mm i.d.) (Waters). The mobile phase consisted of water 0.1% formic acid (solvent A) and acetonitrile 0.1% formic acid (solvent B). The elution protocol was 0–11 min and linear gradient from 5 to 95% B. The flow rate was 0.3mL/min, and the sample injection volume was 4.0 μL. Analyses were performed using an ACQUITY UPLC (Waters) ion trap mass spectrometer in the following conditions: positive and negative ion mode; capillary voltage, 3500 V; capillary temperature, 320°C; source voltage, 5 kV; vaporizer temperature, 320°C; corona needle current, 5 mA; and sheath gas, nitrogen, 27 psi. Analyses were run in the full scan mode (100–2000 Da). The ESI-MS/MS analyses were performed in an ACQUITY UPLC (Waters) system using argon as collision gas, at 30 eV. The UV spectra of extracts were registered from 190 to 450 nm as suggested by Gontijo et al. (2017).

In silico prediction of targets and biological activities	
In order to predict the potential biological activities of flavonoids in the EB and SEM extracts, the glycosylated flavonoids structures identified by UPLC-DAD-MS/MS (Fig. S3) were searched on PubChem for treatment with the program 3DPharma to generation of pharmacophore fingerprints and further analyses using Active-IT system. The flavonoids found in PubChem Compound database are enumerated in Table S3, together with its PubChem Compound identification number (CID) and a list of diseases and genes associated with them by PubChem. To exhibit the most cited diseases found on PubChem for the flavonoids, a word cloud was built (Figure S6) where the font size is related to the number of citations.
To construct the models, the potential 3-point pharmacophores obtained by the in-house 3D-Pharma software were used to establish the vectors that were subsequently used to build the predictive models. The full description of the method has been published elsewhere (Rocha at al. 2018a and 2018b) and we will present here only the key features. According to our methodology each conformation of the compound was treated separately, and its heavier atoms were converted to potential pharmacophoric points (PPP), which may be one or more of the six types: hydrogen bond donor, hydrogen bond acceptor, positively charged, negatively charged, aromatic and lipophilic. For each conformation, calculated with OMEGA software (Hawkins et al. 2012), all combinations of three points of the potential pharmacophores in 3D space were calculated to compose a binary vector (Figure S7). The union of the uni-conformational vectors produces an unique modal fingerprint for each compound (Wang et al. 2018). The multiconformational (modal) vectors of active and inactive compounds of each data set (obtained from PubChem and others sources) were submitted to the our in house ExCVBA (Extensive Cross-Validation and Bootstrap Application) software (Santos et al. 2015) to build and validate machine learning models using the support vector machine (SVM) and Naïve Bayes approaches. Each data set was used to produce predictive models using the two methods, through recurrent stratified random partition of the original data set to produce a training set composed of 70% of the original data set and a validation set composed of 30%. This procedure was repeated at least 30 times and the mean scores of each compound were used to evaluate the modeling performance with the area under the receiver operating characteristic curve (AUC-ROC), as well as to predict the activity of new compounds. The calculation of AUC-ROC was performed according to equation (1) with the sum of the classification of active compounds, which is also called Mann-Whitney U test.

	
	(Eq. 1)



where rj is the rank of active jth, Na and Ni are the number of active and inactive compounds, respectively. When ties occur between actives and inactives the ranking classification was dimensioned by interpolation to avoid any bias.
	The SVM models were built using LibSVM software (Hanley and McNeil, 1982) with linear kernel option. To ensure early recovery of active compounds, the cost C, which is a penalty parameter applied to poorly classified compounds in the training data, was selected with exponentially increasing sequences from 2-12 to 2+6, by means of a 5-fold cross-validation (CV) using Power Metrics (PM) as objective performance metric (Lopes et al., 2017; De Winter and Lopes, 2018) with in χ = TPR + FPR = 0.5.	The Naïve Bayes model was obtained using the Perl Module of the CPAN repository (Chang and Lin, 2011), which was incorporated into the ExCVBA software. 
To predict biological activities, the multiconformational (modal) fingerprints of the studied compounds were submitted to the Active-IT system, using 2000 available bioactivity ensemble models and two methods of machine learning, SVM and Naives Bayes. The average raw scores obtained were converted into probabilities by comparison with the score distribution of active and inactive compounds used to construct the models (validation sets only), producing a measure of belonging to these two subsets (Filimonov et al. 2014). Considering the SVM or Naive Bayes score of the studied compound as a threshold, the probability of being active (Pa) is equal to the fraction of active compounds with worse score (FNR) than the prediction compound (Equation 2) and the probability of being inactive (Pi) is equal to the fraction of inactive compounds with better score (FPR) than the prediction compound (Equation 3):

	
	(Eq. 2)

	
	(Eq. 3)



where, Na and Ni, represent the number of active compounds and the number of inactive compounds; FN is the number of active compounds with worse scores than the threshold; and FP is the number of inactive compounds with better scores than the threshold. For each set of models, the difference between Pa and Pi (Pa-Pi) was used to evaluate the potential activity of the modeled compounds. Although the Pa-Pi variance, as well as its limits, can be analytically derived from the Pa and Pi variances, as previously described by Rocha et al. (2018b), a new approach was used in this work, as described below. The variance of SVM or Naive Bayes scores of each compound when it appears in the validation sets and the standard error of the mean (SEM) (Equation 4) were used to achieve the best estimate of the prediction limits:

	
	(Eq. 4)



where SD is the standard deviation, defined as the square root of variance. Thus, the limits of the scores, calculated at 95% of confidence interval, were estimated by equation 5:

	
	(Eq. 5)



The mean score values were used to calculate the mean value of Pa and Pi, while the maximum and minimum values were used to estimate their upper and lower limits. In the prediction phase, the scores of each new compound over all 30 models of the ensemble are averaged and the limits are calculated with 95% of confidence interval. The mean score was used to calculate the Pa-Pi mean from the mean Pa value minus the mean Pi value.  The upper and lower limits of Pa-Pi were calculated as follow: the highest Pa value minus the lowest Pi value lead to the upper limit of Pa-Pi, while the lowest Pa value minus the highest Pi value lead to the lowest Pa-Pi value. The limits of the Pa-Pi calculated in this way provide a better confidence interval of the prediction, although greater than the analytical estimate it is more useful, because it can be used as an approximation of the applicability domain, in the same way the proposition of Norinder et al. (2014). If the compound under analysis is similar to an outlier the score variation on all 30 models can be very large and this will reflect in the range of Pa-Pi values. If the lowest value of Pa-Pi falls below zero, the compound cannot be predicted as active. 
Then, the structures of flavonoids 1 to 8 were downloaded from PubChem Compound database and treated using the 3D-Pharma program for generation of the pharmacophore fingerprints. Afterward, the prediction of potential activities was performed in the Active-IT system, using 2000 available models and two machine learning methods, SVM and Naive Bayes. For a proper validation of the methodology, the known activity data and the predictions made for the compounds 1 to 8 were used. The validation procedure requires a number of PubChem bioassays that have already been modeled in the Activity-IT system. This was the case for flavonoids astragalin (1), nicotiflorin (2) and rutin (6), with just one bioassay for hyperin (5). The former three compounds were validated separately and the ensemble were also validated. The results of the validation are shown in Table S2. The validation was also used to define the Pa-Pi cutoff points, establishing the most probable biological activities for each compound. The cut-off values of 0.7 for SVM and 0.8 for Naive Bayes were used, so for each target or biological activity only compounds with predicted Pa-Pi values higher than the cut-off value were considered. In this calculation, 1987 activity models were used for SVM and 1925 for Naive Bayes, all with AUC validation greater than 0.5. The use of both modeling methods on planning activities leads to a result that are more robust. 
The name of each compound, the diseases and genes related to these compounds available in the literature (PubChem) are shown in Table S3 and Figure S5. The associations were performed by automatic searches in PubMed, without manual curation, and there is no guarantee that the association is actually valid. Therefore, it is suggested to confirm then by more thorough searches. However, these data will facilitate the analysis of results and help in the validation of the methodology used. To perform the predictions, it is necessary that the 3D structures and their conformations are available in PubChem. This was not the case with robinin (4, CID=5281693) and manghaslin (8, CID=11498684) compounds. For these compounds, the excessive number of free rotation bonds does not allow their conformations to be calculated according to the PubChem protocol. 
The software PASS online predicts simultaneous biological activities based on the chemical structure of the compounds, and the possibility of compound be active (Pa) or inactive (Pi) (http://www.pharmaexpert.ru/passonline/). The 2D chemical structures of identified compounds were drawn and inserted on PASSonline to carry out the prediction by comparison with the biological activities available on its database. The predictions are expressed by difference (Pa-Pi) (Lagunin et al. 2000).
The potential biological activities of compounds 1 a 8 (Fig. S3), predicted by PASSonline program are listed on Table S5. (Pa–Pi) values next to 1 means higher probability of the compound be active against analyzed biological activity (de Oliveira et al. 2014). 

Citotoxicity
To evaluate the citotoxicity of H. lupulus extracts, were used the cell lines MRC-5 (normal human fibroblast cell line derived from fetal lung and it was kindly donated by Prof. Dr. Luiz Orlando Ladeira of the Department of Physics of the Institute of Exact Sciences, Universidade Federal de Minas Gerais) and  T24 (bladder carcinoma, acquired from Cell Bank of Rio de Janeiro). The cell lines MRC5 e T24 were cultivated on culture medium DMEM, supplemented with 10% of fetal bovine serum (FBS), 100 U/mL penicillin G, 100 U/mL streptomycin and 2.5 µg/mL of amphotericin B. All the cell lines were kept at 37° C, 5 % CO2 atmosphere. 

Citotoxicity and cell proliferation 
The cell lines T24 and MRC5 were plated on 96 wells microplate (1×104 cells/well). After 24 hours, these cells were treated with different concentrations of extracts, 25; 50; 100; 200; 400; 800; 1000 e 1200 µg/mL for 24 hours. Non-treated cells were used as negative control and cells treated with DMSO 2% were used as solvent control. After treatment, the cells were washed with Hanks solution (0.4 g de KCl; 0.06 g de KH2PO4; 0.04 g de Na2HPO4; 0.35 g de NaHCO3; 1 g glucose and 8 g NaCl on 1 L water). Then, was added 12 µL of 2,3-bis-(2-methoxy-4-nitro-5-sulfophenyl)-2H-tetrazolium-5-carboxanilide (XTT) on each well and after 90 minutes, the plate was read at 450 nm (read values of absorbance proportional to quantity of viable cells). The tests were carried on triplicate. The percentual of viable cells was calculated using the equation:

(Eq. 8)

Cell cycle kinetics
The cell lines MRC5 and T24 were plated on 12 wells microplate (2 x 105 cells/well). After 24 hours of incubation at 37 ºC, 5 % CO2 atmosphere, the cells were treated, during 24 hours, with extracts of H. lupulus at 200.0, 400.0 and 800.0 µg/mL. Non-treated cells and non-marked cells were used as control. After 24 hours, the supernatant was collected, transferred to Falcon tube and centrifugated for 10 minutes. The cells were washed with Hanks solution and then, added 500 µL trypsin. Then, were added 500 µL trypsin inhibitor and the solution was centrifugated for 10 minutes at 1200 rpm and the supernatant was discarded. The residue was treated with 500 µL ethanol 70 %, keeping on freezer. After 24 hours, the solution was centrifugated at 1200 rpm for 10 minutes, discarding the supernatant. The residue was washed with 1 mL Hanks solution and each sample was transferred to a tube of flow cytometer FACSCalibur. After centrifugation, the Hanks solution was discarded. The cells were resuspended in 200 µL propidium iodide solution (0.0914 g magnesium chloride, 0.0774 g sodium citrate, 0.04766 g of Gibco HEPES (4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid) a zwitterionic buffering agent, 10 µL Triton, 250 µL propidium iodide solution 1 mg/mL and 9740 µL distilled water) adapted from Galbraith et al. (1983). After incubation for 30 minutes under the light, the percentual of cells on G0/G1, S, G2/M phases was measured using the flow cytometer FACSCalibur, 20000 events, by FlowJo®. The experiments were conducted on triplicate.

Statistical Analyzes
The results obtained for the cell lines MRC5 and T24 were evaluated by ANOVA and Dunnett’s test using the GraphPad Prism 5.0 software.
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Figure S1: Chromatogram of ethanolic extract (EB) obtained from H. lupulus leaves.
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Figure S2: Chromatogram of hydromethanolic sub-extract (SEM) obtained from H. lupulus leaves.





Table S1: Flavonoids identified through UPLC-DAD-MS/MS technique on crude ethanolic extract (EB) and hydromethanolic subextract (SEM) obtained of H. lupulus leaves 
	Flavonoids
	RT (min)
	UVmax 
(nm)
	UPLC-MS (m/z)
	Reference

	
	
	
	[M + H]+
	[M + H]+ 
Fragment
	

	(1) Astragaline
	3.14
	265, 345
	447
	(449) 287
	Farag et al. (20121)

	(2) Nicotiflorin / Kaempferol-7-O-rutinoside
	2.99
	256, 352
	593
	(595) 287
	Chadwick (20041)

	(3)  Kaempferol-7-O-rutinoside / Nicotiflorin
	2.83
	265, 345
	593
	(595) 287
	Negri et al. (20101,2)

	(4)  Robinin 
	2.68
	255, 351
	739
	741 (595; 449)
	Sägesser and Deinzer (19961*)

	(5) Hyperin 
	2.89
	265, 345
	463
	465 (303)
	Fang et al. (2009 2,3)

	(6) Rutin / Quercetin 7-O-rutinoside  
	2.73
	255, 351
	609
	611 (303; 465)
	Farag et al. (20121)

	(7) Quercetin 7-O-rutinoside / Rutin
	2.63
	264, 345
	609
	611 (303;465)
	Sägesser and Deinzer (19961*)

	(8)  Manghaslin 
	2.48
	255, 347
	755
	757 (303)
	Nakamura et al. (20184)


H. lupulus parts: 1Female inflorescences, 2leaves, 3staim, 4non-specified; * related, but don’t identified.








Table S2: Summary of the results obtained in the validation using the compounds rutin, astragalin and nicotiflorin together with the global validation
	Compound
	Method
	Active
	Inactive
	AUC-ROC

	(1) Astragaline
	SVM
	4
	4
	1.000

	(2) Nicotiflorin
	SVM
	1
	4
	1.000

	(6) Rutin
	SVM
	6
	151
	0.727

	Global
	SVM
	11
	160
	0.831

	(1) Astragaline
	Bayes
	4
	4
	0.750

	(2) Nicotiflorin
	Bayes
	1
	4
	0.250

	(6) Rutin
	Bayes
	6
	151
	0.821

	Global
	Bayes
	11
	160
	0.873


AUC-ROC = Area under the receiver operating characteristic curve. 
SVM = Support Vector Machine



















Table S3: Diseases and genes described in PubChem associated with flavonoids identified in the ethanol extract and hydromethanol subtract of H. lupulus leaves.

	Compound
(CID*)
	Diseases described in PubChem
	Genes described in PubChem

	Astragaline (1)
(5282102)
	Inflammation, cancer, diabetes mellitus, dermatitis, hepatitis, cardiovascular diseases, edema, hyperglycemia, ulcer, asthma, breast neoplasms, hepatocellular carcinoma, hypoglycemia, infection, ischemia, glucose intolerance, hepatocellular carcinoma, dermatitis, diabetes mellitus type 2, hypersensitivity, liver diseases, obesity, soft tissue injuries
	Tumor necrosis factors, interleukin 6, akt serine/threonine kinase 1, apoptosis regulator, insulin, inositol-3-phosphate synthase 1, catalase, interleukin 4, lipase g, endothelial type, interleukin 13.

	Nicotiflorin (2)
(5318767)
	Neoplasms, diabetes mellitus, ischemia, pain, edema, infarction, inflammation, obesity, hypoxia, cerebral ischemia, hypertension, hypoglycemia, infection, neurologic manifestations, stroke, blood platelet disorders, breast neoplasms, callosities, cerebrovascular disorders, dermatitis, diabetes mellitus type 2, fever.
	Inositol-3-phosphate synthase 1, peroxime proliferator activated receptor alpha, caspase 3, insulin, pancreatic lipase, α-glucosidase, acid, tyrosinase, tumor necrose fator, akt serine/threonine kinase 1, interleukin 6.

	Kaempferol-7-O-rutinosideo
(3)
(102225228)
	No disease described
	Farnesyl diphosphate syntase, golgin b1, limonene 3-hydroxylase, mentofuransyntase, pulegonereductase.

	Robinin (4)
(5281693)
	Breast neoplasms, neoplasms, albinism, alcohol withdrawal delirium, alcoholism, anemia, arthritis, colorectal neoplasms, diabetes mellitus, heart diseases, inflammation, lymphoma, syphilis, glucose intolerance, carcinogenesis, cardiotoxicity
	Tumor necrosis factor, interleukin 6, insulin, interferon  receptor 1, cyclin-dependent kinase inhibitor 2a, proto-oncogene, nf-kb subunit, granzym b, inositol-3-phosphate synthase 1, tumor protein p53.

	Hyperin (5)
(5281643)
	Inflammation, neoplasms, diabetes mellitus, depressive disorder, edema, hyperglycemia, cardiovascular disease, hepatitis, pain, hypertension, infection, kidney disease, ischemia, liver disease, diabetes complications, diabetes mellitus type 2, diabetic nephropathies, atherosclerosis, chemical-induced liver damage and medication, colon cancer, heart disease, hemolysis, hypotension, obesity, diarrhea, mental disorders, weight loss, malnutrition, infection, autoimmune diseases, communicable diseases, renal diseases, neoplasms, urinary tract infections, weight gain, sepsis, muscle weakness, metabolic syndrome, lysosomal acid lipase deficiency
	Tumour necrosis factor l, caspase 3, bcl2, apoptosis regulator, interleukin 6, catalase, insulin, heme oxygenase 1, akt serine/threonine quinase 1, caspase 9, mitogen-activated protein kinase.

	Rutin (6)
(5280805)
	Neoplasms, inflammation, diabetes mellitus, edema, carcinogenesis, cardiovascular diseases, pain, breast cancer, renal diseases, hypertension, infection, neurodegenerative diseases, atherosclerosis, albinism, necrosis, obesity, ischemia, Alzheimer's disease, colon cancer, hepatitis, hyperglycemia, liver damage induced by chemicals and drugs, hepatocellular carcinoma, thrombosis
	Tumor necrosis factor, catalase, interleukin 6, caspase 3, albumin, insulin, akt serine/threonine kinase 1, inositol-3-phosphate synthase 1, bcl2, apoptosis regulator, myeloperoxidase.

	Quercetin 7-O-rutinoside (7)
(101764560)
	No disease described
	No gene described

	Mangaslin (8)
(11498684)
	Cardiomegaly, hypertension, malária
	Tumor necrosis factor, AChE.


*CID = PubChem Compound identification number. 
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Tabela S4: Descriptions of best biological activities predicted by SVM and Bayes
	Order
	Biological Activity
	best model AID
	Description

	1
	muscleblind-like protein 1
	493199
	Dystrophia myotonica 1 (DM1). A muscular disorder characterized by myotonia, muscle wasting in the distal extremities, cataract, hypogonadism, defective endocrine functions, male baldness and cardiac arrhythmias. Function: There are 21 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to a disease (Myotonic dystrophy)

	2
	Trypanosoma
	743060
	Chagas' disease; Trypanolytic infections

	3
	Plasmodium falciparum
	624177
	Malaria

	4
	Anticancer, Lung Tumor
	278
	A549 Human Adenocarcinoma of Lung

	5
	Anti-Inflammatory, NF-kappa-B
	895
	NFkappaB Translocation. Many cellular pathways leading to activation of NF-kB-family transcription factors have been identified to be participating in host-defense, immunity, inflammation, and cancer. NF-kappa-B is a pleiotropic transcription factor present in almost all cell types and is the endpoint of a series of signal transduction events that are initiated by a vast array of stimuli related to many biological processes such as inflammation, immunity, differentiation, cell growth, tumorigenesis and apoptosis. NF-kappa-B is a homo- or heterodimeric complex formed by the Rel-like domain-containing proteins RELA/p65, RELB, NFKB1/p105, NFKB1/p50, REL and NFKB2/p52 and the heterodimeric p65-p50 complex appears to be most abundant one. The dimers bind at kappa-B sites in the DNA of their target genes and the individual dimers have distinct preferences for different kappa-B sites that they can bind with distinguishable affinity and specificity. Different dimer combinations act as transcriptional activators or repressors, respectively. NF-kappa-B is controlled by various mechanisms of post-translational modification and subcellular compartmentalization as well as by interactions with other cofactors or corepressors. NF-kappa-B complexes are held in the cytoplasm in an inactive state complexed with members of the NF-kappa-B inhibitor (I-kappa-B) family. In a conventional activation pathway, I-kappa-B is phosphorylatedby I-kappa-B kinases (IKKs) in response to different activators, subsequently degraded thus liberating the active NF-kappa-B complex which translocates to the nucleus. Function: There are 1292 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Bone Cysts, Aneurysmal; Incontinentia Pigmenti; Epiretinal Membrane; Multiple Trauma; Lymphoma, T-Cell, Peripheral; Shock; Polymyalgia Rheumatica ; Microcephaly; Neoplasms, Squamous Cell (including: Carcinoma, Squamous Cell) ; Giant Cell Arteritis ; Ischemia; Barrett Esophagus; Diabetes, Gestational; Vascular Diseases (including: Atherosclerosis; Diabetic Retinopathy; Giant Cell Arteritis; Myocardial Infarction; Vasculitis; Waldenstrom Macroglobulinemia) ; Cervical Intraepithelial Neoplasia; Burkitt lymphoma; Diabetic Retinopathy; Genetic Diseases, Inborn (including: Incontinentia Pigmenti); Heart Failure; Cell Transformation, Viral; Endometriosis; Helicobacter Infections; Laryngeal Neoplasms; Bone Neoplasms; Inflammatory Bowel Diseases (including: Colitis, Ulcerative; Crohn Disease) ; Leukemia, Myelogenous, Chronic, BCR-ABL Positive; Neovascularization, Pathologic; Lymphoproliferative Disorders (including: Burkitt lymphoma; Hodgkin Disease; Leukemia, B-Cell, Chronic; Leukemia, Lymphocytic, Chronic, B-Cell; Waldenstrom Macroglobulinemia) ; Atherosclerosis ; Hodgkin Disease ; Disease Susceptibility (including: Genetic Predisposition to Disease) ; Chromosome Aberrations (including: Translocation, Genetic); HIV Infections; Mental Retardation; Cholesterol, HDL/blood* ; Head and Neck Neoplasms (including: Esophageal Neoplasms; Laryngeal Neoplasms; Thyroid Neoplasms) ; Neoplasm Invasiveness; Uterine Cervical Neoplasms; Hematologic Diseases (including: Leukemia, Myelogenous, Chronic, BCR-ABL Positive; Waldenstrom Macroglobulinemia) ; Recurrence ; Parkinson disease ; Occupational Diseases ; Kidney Neoplasms (including: Carcinoma, Renal Cell) ; Skin Neoplasms; Myocardial Infarction; Neuroblastoma; Leukemia, Lymphocytic, Chronic, B-Cell (including: Leukemia, B-Cell, Chronic) ; Inflammation ; Multiple Sclerosis; Celiac disease ; Lupus Erythematosus, Systemic ; Disease Progression ; Diabetes Mellitus, Type 1 ; Arthritis, Rheumatoid ; Carcinoma (including: Adenocarcinoma; Carcinoma, Renal Cell; Carcinoma, Squamous Cell; Cervical Intraepithelial Neoplasia) ; Stomach Neoplasms; Ovarian Neoplasms; Colorectal Neoplasms (including: Colonic Neoplasms; Rectal Neoplasms) ; Prostatic Neoplasms; Neoplasms (including: Bone Cysts, Aneurysmal; Bone Neoplasms; Breast Neoplasms; Burkitt lymphoma; Carcinoma; Cell Transformation, Viral; Esophageal Neoplasms; Head and Neck Neoplasms; Hodgkin Disease; Neoplasm Invasiveness; Neoplasms, Squamous Cell; Ovarian Neoplasms; Precancerous Conditions; Skin Neoplasms; Thyroid Neoplasms; Waldenstrom Macroglobulinemia) ; Breast Neoplasms). TTD-Diseases: Cancer; Type 2 diabetes

	6
	regulator of G-protein signaling 16
	1838
	regulator of G-protein signaling 16. Regulates G protein-coupled receptor signaling cascades. Inhibits signal transduction by increasing the GTPase activity of G protein alpha subunits, thereby driving them into their inactive GDP-bound form. Plays an important role in the phototransduction cascade by regulating the lifetime and effective concentration of activated transducin alpha. May regulate extra and intracellular mitogenic signals. Inhibits signal transduction by increasing the GTPase activity of G protein alpha subunits thereby driving them into their inactive GDP-bound form. Binds to G(i)-alpha and G(o)-alpha, but not to G(s)-alpha. May play a role in regulating the kinetics of signaling in the phototransduction cascade. Function: There are 28 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Asthma; Cell Transformation, Neoplastic; Colorectal Neoplasms; Gastrointestinal Neoplasms)

	7
	Citotoxicity, NIH3T3
	541
	Organism: Mus musculus, mouse / Cell Type: fibroblast / Tissue: embryo.

	8
	regulator of G-protein signaling 19
	1884
	Regulates G protein-coupled receptor signaling cascades. Inhibits signal transduction by increasing the GTPase activity of G protein alpha subunits, thereby driving them into their inactive GDP-bound form (PMID:11602604, PMID:18434541). Plays an important role in the phototransduction cascade by regulating the lifetime and effective concentration of activated transducin alpha. May regulate extra and intracellular mitogenic signals. Function: There are 25 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to a disease (Neoplasms)

	9
	Hsf1 protein
	602296
	Function as a stress-inducible and DNA-binding transcription factor that plays a central role in the transcriptional activation of the heat shock response (HSR), leading to the expression of a large class of molecular chaperones heat shock proteins (HSPs) that protect cells from cellular insults' damage. Involved in stress-induced cancer cell proliferation in a IER5-dependent manner. Function: There are 100 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Carcinoma, Squamous Cell; Colorectal Neoplasms; Gastrointestinal Neoplasms; Hypopharyngeal Neoplasms; Laryngeal Neoplasms; Lymphoma, B-cell; Prostatic Neoplasms; Spinocerebellar Ataxias). TTD-Diseases: Amyotrophic lateral sclerosis; Atrial fibrillation; Cancer; Diabetes; Diabetic neuropathy; Gastrointestinal cancers; Herpes simplex virus infection; Leukemia; Metastasis

	10
	Anticancer, Acute Myeloid Leukemia
	1502
	core-binding factor, beta subunit isoform 1; runt-related transcription factor 1 isoform AML1c. CBF is a transcription factor complex that plays a key role in hematopoiesis [14]. The CBF complex includes two subunits: RUNX1 (AML1, CBFA2) and CBFB. Disruption of CBF can lead to various hematopoietic neoplasms such as myelodysplastic syndrome (MDS), acute lymphoblastic leukemia (ALL), and AML [15]. The protein encoded by this gene is the beta subunit of a heterodimeric core-binding transcription factor belonging to the PEBP2/CBF transcription factor family which master-regulates a host of genes specific to hematopoiesis (e.g., RUNX1) and osteogenesis (e.g., RUNX2). Function: There are 39 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Acute Disease; Chromosome Aberrations; Cleidocranial dysplasia; Leukemia; Myeloid leukemia, acute, M4Eo subtype).

	11
	Bloom's syndrome helicase (BLM)
	2364
	Bloom syndrome protein isoform 1. Human BLM is important in resolving abnormal DNA structures formed during replication or homologous recombination. Shutting down the expression of BLM leads to chromosomal instability and higher radiation sensitivity in cultured cells. Cancer cells develop resistance to therapy through enhanced activity of DNA repair functions; this has led to an increased interest in developing drugs that interfere with DNA repair, which could sensitize cancer cells to conventional therapy. Function: There are 144 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Bloom syndrome ; Werner syndrome; Ataxia Telangiectasia; Lymphoproliferative Disorders (including: Hodgkin Disease; Leukemia, Lymphocytic, Chronic, B-Cell; Waldenstrom Macroglobulinemia) ; Hodgkin Disease ; DNA Damage; Hematologic Diseases (including: Waldenstrom Macroglobulinemia) ; Occupational Diseases ; Leukemia, Lymphocytic, Chronic, B-Cell ; Carcinoma; Stomach Neoplasms; Colorectal Neoplasms ; Neoplasms (including: Carcinoma; Hodgkin Disease; Waldenstrom Macroglobulinemia))

	12
	Bacteria, Salmonella Typhimurium
	2834
	Bacteria, Salmonella Typhimurium

	13
	Citotoxicity, Human Lymphoblastoid Cells
	946
	lymphoblastoid cell line

	14
	cysteine protease ATG4B
	504756
	cysteine protease ATG4B isoform a. Autophagy protease ATG4B is a key regulator of the LC3/GABARAP conjugation system required for autophagosome formation, maturation and closure. Members of the ATG4 and the LC3/GABARAP family have been implicated in various diseases including cancer, and targeting the ATG4B protease has been suggested as a potential therapeutic anti-cancer strategy. Chemical modulators of autophagy are essentially non-existent. ATG4B protease and autophagy play a crucial role protecting epithelial cells against bleomycin-induced stress and apoptosis, and in the regulation of the inflammatory and fibrotic responses. Modulators of Atg4b-dependent autophagic flux as new potential targets in the treatment of Huntigton's disease. Several studies have shown that dysregulation of ATG4B is implicated in cancer, inflammatory bowel diseases, lung fibrosis or hepatitis C virus infection, but the role of ATG4B in these and other diseases is still unclear. Treatment based on the blockade of these proteases has also been suggested for type 1 diabetes mellitus. Function: There are 15 articles specifically referring to this gene in PubMed.

	15
	fibrinogen beta chain
	720628
	Chain E, Fragment Double-D From Human Fibrin. ischemic stroke, myocardial infarction, pulmonary embolism, and deep vein thrombosis. Function: There are 272 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Dysfibrinogenemia, beta type; Afibrinogenemia, congenital; Thrombophilia, dysfibrinogenemic; Pulmonary Embolism ; Blood Coagulation Disorders (including: Afibrinogenemia; Coagulation Protein Disorders); Fetal Death ; Thrombophilia ; Diseases in Twins; Carotid Artery Diseases ; Metabolism, Inborn Errors; Liver Diseases (including: Carcinoma, Hepatocellular; Liver Neoplasms); Migraine Disorders ; Thrombosis (including: Venous Thrombosis) ; Glomerulonephritis, IGA ; Arteriosclerosis (including: Atherosclerosis, Coronary; Coronary Artery Disease) ; Fetal Diseases; Pre-Eclampsia ; Brain Ischemia ; Kidney Failure, Chronic; Recurrence ; Stroke (including: Cerebrovascular Accident) ; Kidney Neoplasms; Coronary Disease (including: Atherosclerosis, Coronary; Coronary Artery Disease; Coronary Restenosis; Coronary Stenosis) ; Myocardial Infarction ; Inflammation ; obesity; Osteoporosis ; Diabetes mellitus, type 2 ; Cardiovascular Diseases (including: Arteriosclerosis; Brain Ischemia; Carotid Artery Diseases; Cerebrovascular Accident; Coronary Disease; Hypertension; Myocardial Infarction; Stroke; Thrombosis; Vascular Diseases) ; Adenocarcinoma (including: Carcinoma, Hepatocellular); Lung Neoplasms; Breast Neoplasms)

	16
	Anticancer, RecQ-Like Dna Helicase 1 (RECQ1)
	504841
	Chain A, Structure Of Human Recq-like Helicase In Complex With A Dna Substrate. Human RECQ1 Is a DNA Damage Responsive Protein Required for Genotoxic Stress Resistance and Suppression of Sister Chromatid Exchanges. PLoS ONE. 2007; 2(12): e1297. Developing drugs that interfere with DNA repair, which could sensitize cancer cells to conventional therapy. RECQL mutations may serve as a useful biomarker for breast cancer. Targeting RECQL associated tumors with novel DNA repair inhibitors may provide a new strategy for anti-cancer therapy. Function: There are 30 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to a disease (Liver Neoplasms)

	17
	Citotoxicity, L929
	463181
	Organism: Mus musculus, mouse / Tissue: subcutaneous connective tissue; areolar and adipose /

	18
	Herpes simplex virus Virion Protein 16 (counterscreen)
	2763
	Interfence with HTS

	19
	Virus, HIV-1
	346
	Virus, HIV-1

	20
	Antiparasitic, Caenorhabditis elegans
	449745
	Antiparasitic, Caenorhabditis elegans

	21
	Anti-Inflammatory, TLR2
	1065534
	The protein encoded by this gene is a member of the Toll-like receptor (TLR) family which plays a fundamental role in pathogen recognition and activation of innate immunity. TLRs are highly conserved from Drosophila to humans and share structural and functional similarities. This protein is a cell-surface protein that can form heterodimers with other TLR family members to recognize conserved molecules derived from microorganisms known as pathogen-associated molecular patterns (PAMPs). Activation of TLRs by PAMPs leads to an up-regulation of signaling pathways to modulate the host's inflammatory response. This gene is also thought to promote apoptosis in response to bacterial lipoproteins. This gene has been implicated in the pathogenesis of several autoimmune diseases. Alternative splicing results in multiple transcript variants. [provided by RefSeq, Jan 2016] Function: There are 594 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Leprosy, susceptibility to; Colorectal cancer, susceptibility to; Mycoses (including: Dermatomycoses) ; Leptospirosis; Pneumonia, Pneumococcal ; Schistosomiasis haematobia; Dental Plaque ; Leprosy, Lepromatous; Staphylococcal Infections ; Genital Diseases, Female (including: Chlamydia Infections); Bronchiectasis ; Herpes Simplex; Gingival Hemorrhage ; Periodontal Diseases (including: Gingival Hemorrhage; Periodontitis) ; Fetal Membranes, Premature Rupture; Sinusitis; Cytomegalovirus Infections ; Chlamydia Infections; Tuberculosis (including: Tuberculosis, Pulmonary); Behcet Syndrome; Heart Diseases (including: Heart Disease; Rheumatic Heart Disease) ; Carotid Artery Diseases ; Osteoarthritis; Glomerulonephritis, IGA ; Dermatitis, atopic; Infection (including: Chlamydia Infections; Dermatomycoses; Herpes Simplex; Schistosomiasis haematobia; Sepsis; Sinusitis; Tuberculosis, Pulmonary) ; Lymphoproliferative Disorders (including: Hodgkin Disease; Leukemia, Lymphocytic, Chronic, B-Cell; Waldenstrom Macroglobulinemia) ; Atherosclerosis ; Hodgkin Disease ; Bronchiolitis, Viral ; Chronic Disease ; Respiratory Syncytial Virus Infections ; Crohn Disease ; Hematologic Diseases (including: Hematologic Neoplasms; Waldenstrom Macroglobulinemia) ; Occupational Diseases ; Infant, Premature, Diseases ; Leukemia, Lymphocytic, Chronic, B-Cell ; Inflammation (including: Sepsis) ; Diabetes Complications ; Lupus Erythematosus, Systemic ; Diabetes Mellitus, Type 1 ; Arthritis, Rheumatoid ; obesity ; Asthma ; Colorectal Neoplasms)

	22
	Citotoxicity, 697B
	489034
	B cell precursor leukemia

	23
	Bacteria, Staphylococcus aureus
	1014
	Quorum sensing is a cell-to-cell communication system that permits members of a bacterial population to coordinate their behavior dependent on cell density (for review see Waters and Bassler, 2005). The mediators of this communication system are small, diffusible pheromones or autoinducers that are secreted by the bacteria and that accumulate extracellularly. At the appropriate concentration threshold that reflects a sufficient number or quorum of bacteria, the autoinducers signal gene expression programs that direct the coordinated action of the population. The list of bacterial pathogens that use this method of communication to regulate virulence is expanding and now includes some of the most common bacterial pathogens of humans including the medically important pathogen Staphylococcus aureus. (Waters and Bassler, 2005).

	24
	Dye Displacement (counterscreen)
	2564
	Dye Displacement (counterscreen)

	25
	fMet-Leu-Phe receptor
	519
	fMet-Leu-Phe receptor. The formylpeptide receptor (FPR) family of G-protein coupled receptors (GPCR) contributes to the localization and activation of tissue-damaging leukocytes at sites of chronic inflammation. FPR ligands trigger a variety of biologic activities in myeloid cells, including chemokinesis, chemotaxis, cytokine production and superoxide generation. FPR have also recently been identified in hepatocytes, immature dendritic cells, astrocytes, microglial cells, and the tunica media of coronary arteries. FPR have been proposed as prospective targets for therapeutic intervention against malignant gliomas. Function: There are 68 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Aggressive Periodontitis; Brain Neoplasms; Glioblastoma; Leukemia, Promyelocytic, Acute). TTD-Diseases: Inflammatory disease; Peptic ulcer

	26
	Prolyl 4-hydroxylase, beta polypeptide
	624274
	PDI is a key participant in an extracellular electron transport involved in the activation of the coagulation cascade. Inhibition of extracellular PDI displayed on the surface of platelets and/or vascular cells prevents platelet accumulation and fibrin generation that leads to thrombus formation. Arterial thrombosis mediates tissue infarction in coronary artery disease, cerebrovascular disease and peripheral vascular disease. Function: There are 62 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Abetalipoproteinemia; Amyotrophic Lateral Sclerosis; Fibrosarcoma; Liver Cirrhosis; Liver Neoplasms)

	27
	SWI/SNF related, matrix associated, actin dependent regulator of chromatin, subfamily a, member 2
	652260
	SWI/SNF related, matrix associated, actin dependent regulator of chromatin, subfamily a, member 2, isoform CRA. SWI/SNF complexes regulate genes that are involved in many processes, including repairing damaged DNA; copying (replicating) DNA; and controlling the growth, division, and maturation (differentiation) of cells. The SMARCA2 protein and other SWI/SNF subunits are thought to act as tumor suppressors, which keep cells from growing and dividing too rapidly or in an uncontrolled way. Function: There are 66 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Adenocarcinoma; Cholesterol, HDL/blood*; Leukemia; Prostatic Neoplasms; Schizophrenia)

	28
	sphingosine 1-phosphate receptor 1
	1563
	sphingosine 1-phosphate receptor 1. Agonists of S1P1 would be of interest in the enhancement of endothelial barriers and therefore potentially for the treatment of multiple sclerosis, transplant rejection and adult respiratory distress syndrome(10). G-protein coupled receptorfor the bioactive lysosphingolipid sphingosine 1-phosphate (S1P) that seems to be coupled to the G(i) subclass of heteromeric G proteins. Signaling leads to the activation of RAC1, SRC, PTK2/FAK1 andMAP kinases. Plays an important role in cell migration, probably via its role in the reorganization of the actin cytoskeleton and the formation of lamellipodia in response to stimuli that increase the activity of the sphingosine kinase SPHK1. Plays an important role in the regulation of sprouting angiogenesis and vascular maturation. Inhibits sprouting angiogenesis to prevent excessive sprouting during blood vessel development. Required for normal egress of mature T-cells from the thymus into the blood stream and into peripheral lymphoid organs. Plays a role in the migration of osteoclast precursor cells, the regulation of bone mineralization and bone homeostasis (By similarity). Plays a role in responses to oxidized 1-palmitoyl-2-arachidonoyl-sn-glycero-3- phosphocholine by pulmonary endothelial cells and in the protection against ventilator-induced lung injury. Function: There are 66 articles specifically referring to this gene in PubMed. TTD-Diseases: Acne vulgaris; Advanced non-small cell lung cancer; Autoimmune diabetes; Cancer; Cardiovascular disorder; Cutaneous lupus erythematosus; Hepatocellular carcinoma; Multiple scierosis; Immune disorder; Inflammatory disease; Macular degeneration; Multiple scierosis; Primary progressive multiple sclerosis; Psoriasis; Rheumatoid arthritis

	29
	inward rectifier potassium channel 2
	492993
	inward rectifier potassium channel 2. Potassium channels are present in most mammalian cells, where they participate in a wide range of physiologic responses. The protein encoded by the KCNJ2 gene is an integral membrane protein and inward-rectifier type potassium channel. The encoded protein, which has a greater tendency to allow potassium to flow into a cell rather than out of a cell, probably participates in establishing action potential waveform and excitability of neuronal and muscle tissues. Mutations in the KCNJ2 gene have been associated with Andersen syndrome, which is characterized by periodic paralysis, cardiac arrhythmias, and dysmorphic features. [provided by RefSeq, Jul 2008] May be a potential therapeutic target in the treatment of cardiovascular diseases, such as atherosclerosis and restenosis following percutaneous coronary intervention. Function: There are 69 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (OMIM: andersen cardiodysrhythmic periodic paralysis; short qt syndrome 3; Other sources: Abnormalities, Multiple; Atrial fibrillation; Facies; Heart Defects, Congenital; Long QT syndrome-7; Paralyses, Familial Periodic; Short QT syndrome-3; Tachycardia, Ventricular; Ventricular Dysfunction)

	30
	Mitochondria, disruptor membrane potential
	651755
	Maintaining mitochondrial structural integrity is essential for cells to produce energy, overcome environmental stresses such as nutrient deprivation and hypoxia and respond to genotoxic agents, including chemotherapy. Consequently, the disruption of mitochondrial metabolism sensitizes cells to apoptosis and opens new therapeutic avenues in cancer treatment. Mitochondrial dysfunction and oxidative stress in the converging pathogenic processes involved in Parkinson's disease (PD). Mitochondria provide cellular energy in the form of ATP via oxidative phosphorylation, but as an integral part of this process, superoxides and other reactive oxygen species are also produced. Excessive free radical production contributes to oxidative stress. Mitochondrial membrane potential (MMP), one of the parameters for mitochondrial function, is generated by mitochondrial electron transport chain that creates an electrochemical gradient by a series of redox reactions.

	31
	Anticancer, Myeloid cell leukemia sequence 1 (BCL2-related)
	2168
	The protein encoded by this gene belongs to the Bcl-2 family. Alternative splicing occurs at this locus and two transcript variants encoding distinct isoforms have been identified. The longer gene product (isoform 1) enhances cell survival by inhibiting apoptosis while the alternatively spliced shorter gene product (isoform 2) promotes apoptosis and is death-inducing. [provided by RefSeq].  Function: There are 196 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Germinoma; Cholangiocarcinoma; Testicular Neoplasms; Lymphoma, Large B-Cell, Diffuse; Multiple myeloma; Leukemia, Myeloid (including: Leukemia, Myeloid, Acute); Carcinoma, Non-Small-Cell Lung; Translocation, Genetic; Melanoma; Arthritis, Rheumatoid; Pancreatic Neoplasms; Stomach Neoplasms; Ovarian Neoplasms; Liver Neoplasms (including: Carcinoma, Hepatocellular); Lung Neoplasms (including: Carcinoma, Non-Small-Cell Lung)). TTD-Diseases: Cancer; Rheumatoid arthritis; Solid tumours; Trematode infection

	32
	Virus, Hepatitis C
	2152
	Virus, Hepatitis C

	33
	Agonista, Histone H2A.x
	1224896
	[H2AFX] Histones are basic nuclear proteins that are responsible for the nucleosome structure of the chromosomal fiber in eukaryotes. Two molecules of each of the four core histones (H2A, H2B, H3, and H4) form an octamer, around which approximately 146 bp of DNA is wrapped in repeating units, called nucleosomes. The linker histone, H1, interacts with linker DNA between nucleosomes and functions in the compaction of chromatin into higher order structures. This gene encodes a member of the histone H2A family, and generates two transcripts through the use of the conserved stem-loop termination motif, and the polyA addition motif. [provided by RefSeq].  Function: There are 156 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Ataxia Telangiectasia; DNA Damage; Lymphoma, Mantle-Cell; Neoplasms; Uterine Cervical Neoplasms)

	34
	Carcinogenic, DSSTox
	1201
	Carcinogenic, DSSTox

	35
	GLI family zinc finger 1
	651995
	Glioma, B-cell lymphoma, sarcoma. Medulloblastoma, the most common pediatric brain tumor. Hh pathway dysregulation has been linked to tumors of the brain, skin, pancreas, breast, ovaries, and blood, and small molecules targeting this pathway are now being pursued as anti-cancer therapies. Human Gli1 encodes a transcription activator involved in development that is a known oncogene.[9][16]. Gli1 is not only a strong target to treat AML patients but also an excellent approach for developing a novel therapeutic for patients where Gli1 expression and activity is high, such as patients with RAS mutations. Studies suggest inhibiting GLI1 -expressing cells could help treat myeloproliferative neoplasms (MPN). Studies suggest inhibiting GLI1 could help treat atherosclerosis associated with chronic kidney disease (CKD). Function: There are 86 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Neoplasms, Nerve Tissue (including: Glioma); Gastrointestinal Stromal Tumors; Intestinal Neoplasms (including: Colonic Neoplasms); Soft Tissue Neoplasms; Endometrial Neoplasms; Glioblastoma; Glioma (including: Glioblastoma); Skin Neoplasms; Esophageal Neoplasms; Translocation, Genetic; Carcinoma (including: Adenocarcinoma; Carcinoma, Basal Cell; Carcinoma, Squamous Cell); Colonic Neoplasms; Prostatic Neoplasms; Breast Neoplasms)

	36
	Genotoxicity, ATAD5
	Tox21-SR-ATAD5
	ATPase family AAA domain-containing protein 5. Involved in DNA damage response. Involved in a RAD9A-related damage checkpoint, a pathway that is important in determining whether DNA damage is compatible with cell survival or whether it requires cell elimination by apoptosis. Modulates the RAD9A interaction with BCL2 and thereby induces DNA damages-induced apoptosis. Function: There are 7 articles specifically referring to this gene in PubMed.

	37
	Fungus, Candida albicans
	588522
	Bacteria, Candida albicans, drug resistance protein 1

	38
	Valosin-containing protein
	1517
	The discovery of p97 missense mutations in a genetic form of human dementia (5-7), the localization of p97 in ubiquitylated inclusions in affected neurons of amyotrophic lateral sclerosis (ALS) and Parkinson's disease (8), and the overproduction of p97 in multiple cancers (10-14), suggests that p97 has diverse and essential cellular roles. Function: There are 119 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (OMIM: Inclusion body myopathy with early-onset Paget disease and frontotemporal dementia; Other sources: Carcinoma, Non-Small-Cell Lung; Dementia; Frontotemporal Dementia; Genetic Predisposition to Disease; Liver Neoplasms; Lung Neoplasms; Muscular Diseases; Muscular Dystrophies; Myositis, Inclusion Body; Osteitis Deformans). TTD-Diseases: Multiple myeloma

	39
	dual specificity protein phosphatase 3
	2684
	dual specificity protein phosphatase 3. The protein encoded by this gene is a member of the dual specificity protein phosphatase subfamily. These phosphatases inactivate their target kinases by dephosphorylating both the phosphoserine/threonine and phosphotyrosine residues. They negatively regulate members of the mitogen-activated protein (MAP) kinase superfamily (MAPK/ERK, SAPK/JNK, p38), which are associated with cellular proliferation and differentiation. Dual-specificity phosphatase 3 (DUSP3) in platelet signaling and the formation of blood clots. As reported recently in the journal Circulation, the researchers developed a novel DUSP3 inhibitor that decreases the aggregation of human platelets. The findings pave the way for the development of effective drugs for the treatment of blood clotting in heart attack and ischemic stroke in humans. Dual-specificity phosphatase 3 deficiency or inhibition limits platelet activation and arterial thrombosis. Among the biological roles attributed to VHR (discussed later) is its ability to control the cell cycle, which affects cell proliferation. This makes the study of VHR important for developing therapeutic strategies for different types of cancers. Function: There are 20 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Genetic Predisposition to Disease; Heat Stress Disorders).

	40
	Ape1 Endonuclease
	1705
	Chain A, Human Ape1 Endonuclease With Bound Abasic Dna And Mn2+ Ion. overexpression of APE1 in many cancers and resistance of these tumor cells to radio- and chemotherapy. Thus, targeting APE1 could improve the efficacy of current treatment paradigms by promoting selective sensitization or protection of diseased and normal cells, respectively. Multifunctional protein that plays a central role in the cellular response to oxidative stress. The two major activities of APEX1 in DNA repair and redox regulation of transcriptional factors. APE1 acts as a reductive activator of many transcription factors (TFs) and has also been named redox effector factor 1, Ref-1. For example, APE1 activates activator protein-1, nuclear factor kappa B, hypoxia-inducible factor 1α, paired box gene 8, signal transducer activator of transcription 3 and p53, which are involved in apoptosis, inflammation, angiogenesis and survival pathways. APE1/Ref-1 maintains cellular homeostasis (redox) via the activation of TFs that regulate various physiological processes and that crosstalk with redox balancing agents (for example, thioredoxin, catalase and superoxide dismutase) by controlling levels of reactive oxygen and nitrogen species. APE1/Ref-1's versatile nature in various human etiologies, including neurodegeneration, cancer, cardiovascular and other diseases that have been linked with alterations in the expression, subcellular localization and activities of APE/Ref-1. Function: There are 275 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Rhabdomyosarcoma, Embryonal; Rhabdomyosarcoma, alveolar; Motor Neuron Disease; Soft Tissue Neoplasms; Helicobacter Infections; Neoplasm Recurrence, Local; Bone Neoplasms; Osteosarcoma; Chronic Disease ; DNA Damage ; Carcinoma, Non-Small-Cell Lung ; Pulmonary Disease, Chronic Obstructive ; Stomach Neoplasms; Ovarian Neoplasms; Colorectal Neoplasms (including: Colonic Neoplasms) ; Adenocarcinoma; Neoplasms (including: Bone Neoplasms; Breast cancer; Breast Neoplasms; Neoplasm Recurrence, Local; Ovarian Neoplasms; Soft Tissue Neoplasms) ; Lung Neoplasms (including: Carcinoma, Non-Small-Cell Lung) ; Breast Neoplasms (including: Breast cancer)). TTD-Diseases: Ocular cancer

	41
	putative hydrolase RBBP9
	1537
	The protein encoded by this gene is a retinoblastoma binding protein that may play a role in the regulation of cell proliferation and differentiation. we identify retinoblastoma-binding protein 9 (RBBP9) as a tumor-associated serine hydrolase that displays elevated activity in pancreatic carcinomas. Whereas RBBP9 is expressed in normal and malignant tissues at similar levels, its elevated activity in tumor cells promotes anchorage-independent growth in vitro as well as pancreatic carcinogenesis in vivo. Retinoblastoma binding protein 9 (RBBP9) may be a possible anti-cancer target. Function: There are 7 articles specifically referring to this gene in PubMed.

	42
	Anticancer, Leukemia
	1053195
	Anticancer, Leukemia

	43
	Agonista, p53
	Tox21-SR-p53
	TP53. Cellular tumor antigen p53, a tumor suppressor protein, is activated following cellular insult, including DNA damage and other cellular stresses. The activation of p53 regulates cell fate by inducing DNA repair, cell cycle arrest, apoptosis, or cellular senescence. The activation of p53, therefore, is a good indicator of DNA damage and other cellular stresses. The TP53 gene provides instructions for making a protein called tumor protein p53 (or p53). This protein acts as a tumor suppressor, which means that it regulates cell division by keeping cells from growing and dividing (proliferating) too fast or in an uncontrolled way. Acts as a tumor suppressor in many tumor types; induces growth arrest or apoptosis depending on the physiological circumstances and cell type. Involved in cell cycle regulation as a trans-activator that acts to negatively regulate cell division by controlling a set of genes required for this process. One of the activated genes is an inhibitor of cyclin-dependent kinases. Apoptosis induction seems to be mediated either by stimulation of BAX and FAS antigen expression, or by repression of Bcl-2 expression. In cooperation with mitochondrial PPIF is involved in activating oxidative stress-induced necrosis; the function is largely independent of transcription. Induces the transcription of long intergenic non-coding RNA p21 (lincRNA-p21) and lincRNA- Mkln1. LincRNA-p21 participates in TP53-dependent transcriptional repression leading to apoptosis and seem to have to effect on cell-cycle regulation. Implicated in Notch signaling cross-over. Prevents CDK7 kinase activity when associated to CAK complex in response to DNA damage, thus stoppingcell cycle progression. Isoform 2 enhances the transactivation activity of isoform 1 from some but not all TP53-inducible promoters. Isoform 4 suppresses transactivation activity and impairs growth suppression mediated by isoform 1. Isoform 7 inhibits isoform 1-mediated apoptosis. Regulates the circadian clock by repressing CLOCK-ARNTL/BMAL1- mediated transcriptional activation of PER2. Function: There are 4043 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Histiocytoma (including: Histiocytoma, Benign Fibrous); Li-Fraumeni-like syndrome; Multiple malignancy syndrome; Papilloma, Intraductal; Roseolovirus Infections; Cholecystitis; Conjunctival Neoplasms; Choroid Plexus Neoplasms (including: Choroid plexus papilloma; Papilloma, Choroid Plexus); Dermatofibrosarcoma; Eyelid Neoplasms; Lichen Sclerosus et Atrophicus; Nasopharyngeal carcinoma; Urogenital Neoplasms (including: Carcinoma, Endometrioid; Carcinoma, Renal Cell; Endometrial Neoplasms; Genital Neoplasms, Female; Kidney Neoplasms; Ovarian Neoplasms; Prostatic Neoplasms; Urinary Bladder Neoplasms; Uterine Cervical Neoplasms; Uterine Neoplasms; Vulvar Neoplasms; Wilms tumor) ; Focal Nodular Hyperplasia; Balkan Nephropathy; Craniocerebral Trauma; Nose Neoplasms (including: Paranasal Sinus Neoplasms); Peripheral Nervous System Neoplasms (including: Nerve Sheath Neoplasms; Neuroma, Acoustic); Pterygium; Epidermolysis Bullosa Dystrophica; Sunburn; Xanthomatosis; Progeria; Bloom syndrome; Cockayne Syndrome; Neuroma, Acoustic; Digestive System Neoplasms (including: Bile Duct Neoplasms; Carcinoma, Hepatocellular; Carcinoma, Pancreatic Ductal; Colorectal cancer; Colorectal Neoplasms; Esophageal Neoplasms; Gallbladder Neoplasms; Gastrointestinal Neoplasms; Hepatocellular carcinoma; Intestinal Neoplasms; Liver Neoplasms; Pancreatic cancer; Pancreatic Neoplasms; Stomach Neoplasms) ; Hepatolenticular Degeneration; Hypopharyngeal Neoplasms; Intracranial Arteriovenous Malformations; Neuroectodermal Tumors, Primitive (including: Medulloblastoma; Neuroblastoma); Intestinal Diseases (including: Anus Neoplasms; Colitis, Ulcerative; Colonic Neoplasms; Colorectal cancer; Colorectal Neoplasms; Colorectal Neoplasms, Hereditary Nonpolyposis; Inflammatory Bowel Diseases; Intestinal Neoplasms; Peutz-Jeghers syndrome; Rectal Neoplasms) ; Carcinoma, Embryonal; Herpes Simplex; Werner syndrome; Retinal Neoplasms (including: Retinoblastoma); Lichen Planus, Oral; Ataxia Telangiectasia; Central Nervous System Neoplasms (including: Brain Neoplasms; Choroid Plexus Neoplasms; Meningioma); Pleural Neoplasms; Gallbladder Neoplasms; Adrenal Cortex Neoplasms (including: Adrenal cortical carcinoma; Adrenocortical Carcinoma); Thyroid Diseases (including: Thyroid carcinoma; Thyroid Neoplasms); Pemphigus ; Cystadenocarcinoma, Serous; Vitiligo; Rhabdomyosarcoma; Barrett Esophagus; Teratoma; Hemochromatosis; Bile Duct Neoplasms; Sarcoma (including: Carcinosarcoma; Dermatofibrosarcoma; Osteosarcoma; Rhabdomyosarcoma; Sarcoma, synovial) ; Genomic Instability (including: Chromosomal Instability; Chromosome Fragility); Leukemia, T-Cell; Lymphoma, T-cell; Anoxia; Leiomyoma; Meningioma; Abortion, Habitual; Glaucoma, Open-Angle ; Hepatitis B ; Pancreatitis; Huntington disease; Psychology; Hepatitis C (including: Hepatitis C, Chronic) ; Smoking; Nasopharyngeal Neoplasms ; Endometriosis; Hearing Loss; Helicobacter Infections ; Laryngeal Neoplasms; Neoplasm Recurrence, Local; Myelodysplastic Syndromes; Arteriosclerosis; Bone Neoplasms (including: Nose Neoplasms; Paranasal Sinus Neoplasms); Lymphoma, B-cell (including: Burkitt lymphoma); Liver Cirrhosis; Psoriasis; Neovascularization, Pathologic; Lymphoproliferative Disorders (including: Burkitt lymphoma; Hodgkin Disease; Leukemia, Hairy Cell; Leukemia, Lymphocytic, Chronic, B-Cell; Leukemia, T-Cell; Lymphoma; Lymphoma, B-cell; Lymphoma, T-cell; Multiple myeloma; Waldenstrom Macroglobulinemia) ; Disease Susceptibility (including: Genetic Predisposition to Disease) ; Neoplasms, Glandular and Epithelial (including: Adenocarcinoma; Adenocarcinoma, Mucinous; Adenocarcinoma, Sebaceous; Adenoma; Adenoma, Pleomorphic; Adrenal cortical carcinoma; Adrenocortical Carcinoma; Astrocytoma; Carcinoma; Carcinoma in Situ; Carcinoma, Acinar Cell; Carcinoma, Adenoid Cystic; Carcinoma, Basal Cell; Carcinoma, Ductal; Carcinoma, Endometrioid; Carcinoma, Hepatocellular; Carcinoma, Lobular; Carcinoma, Pancreatic Ductal; Carcinoma, Papillary; Carcinoma, Renal Cell; Carcinoma, Small Cell; Carcinoma, Squamous Cell; Carcinoma, Transitional Cell; Cervical Intraepithelial Neoplasia; Cholangiocarcinoma; Choriocarcinoma; Cystadenocarcinoma, Serous; Ependymoma; Ganglioglioma; Glioma; Hepatocellular carcinoma; Medulloblastoma; Mesothelioma; Neoplasms, Squamous Cell; Neuroectodermal Tumors, Primitive; Papilloma; Papilloma, Intraductal; Retinoblastoma) ; Chronic Disease; Chromosome Aberrations (including: Chromosomal Instability; Chromosome Deletion; Chromosome Fragility; Translocation, Genetic); Neoplasm Metastasis; Diabetes Mellitus (including: Diabetes Mellitus, Type 1); Head and Neck Neoplasms (including: Esophageal Neoplasms; Eyelid Neoplasms; Hypopharyngeal Neoplasms; Laryngeal Neoplasms; Leukoplakia, Oral; Mouth Neoplasms; Nasopharyngeal Neoplasms; Neuroma, Acoustic; Nose Neoplasms; Paranasal Sinus Neoplasms; Parotid Neoplasms; Salivary Gland Neoplasms; Thyroid carcinoma; Thyroid Neoplasms; Tongue Neoplasms; Tracheal Neoplasms) ; Neoplasm Invasiveness; DNA Damage; Hematologic Diseases (including: Multiple myeloma; Myelodysplastic Syndromes; Waldenstrom Macroglobulinemia) ; Disease Models, Animal; Glioma (including: Astrocytoma; Ependymoma; Ganglioglioma; Glioblastoma; Medulloblastoma); Parkinson disease; Occupational Diseases ; Leukemia (including: Blast Crisis; Leukemia, Hairy Cell; Leukemia, Lymphocytic, Chronic, B-Cell; Leukemia, Myeloid; Leukemia, Myeloid, Acute; Leukemia, Promyelocytic, Acute; Leukemia, T-Cell) ; Kidney Neoplasms (including: Carcinoma, Renal Cell; Wilms tumor); Skin Neoplasms (including: Sebaceous Gland Neoplasms; Sweat Gland Neoplasms); Autistic Disorder; Neuroblastoma; Leukemia, Lymphocytic, Chronic, B-Cell ; Inflammation; Carcinoma, Non-Small-Cell Lung; Lupus Erythematosus, Systemic (including: Lupus Nephritis) ; Melanoma; Arthritis, Rheumatoid; Pulmonary Disease, Chronic Obstructive ; Cell Transformation, Neoplastic (including: Blast Crisis; Cell Transformation, Viral) ; Urinary Bladder Neoplasms; Schizophrenia; Prostatic Neoplasms; Neoplasms (including: Adenoma; Adenoma, Pleomorphic; Blast Crisis; Bone Neoplasms; Breast cancer; Breast Neoplasms; Burkitt lymphoma; Carcinoma; Carcinoma, Embryonal; Carcinosarcoma; Cell Transformation, Neoplastic; Cell Transformation, Viral; Central Nervous System Neoplasms; Choriocarcinoma; Colorectal Neoplasms, Hereditary Nonpolyposis; Conjunctival Neoplasms; Digestive System Neoplasms; Esophageal Neoplasms; Eyelid Neoplasms; Gastrointestinal Neoplasms; Genital Neoplasms, Female; Head and Neck Neoplasms; Hodgkin Disease; Leukemia; Leukemia, Hairy Cell; Leukemia, Myeloid; Leukoplakia, Oral; Li-Fraumeni syndrome; Liver Neoplasms; Lymphoma; Melanoma; Meningioma; Mouth Neoplasms; Multiple myeloma; Neoplasm Invasiveness; Neoplasm Metastasis; Neoplasm Recurrence, Local; Neoplasms, Experimental; Neoplasms, Glandular and Epithelial; Neoplasms, Hormone-Dependent; Neoplasms, Multiple Primary; Neoplasms, Radiation-Induced; Neoplasms, Second Primary; Neoplasms, Squamous Cell; Neoplastic Syndromes, Hereditary; Nerve Sheath Neoplasms; Neuroma, Acoustic; Ovarian Neoplasms; Pancreatic cancer; Pancreatic Neoplasms; Papillomavirus Infections; Peripheral Nervous System Neoplasms; Peutz-Jeghers syndrome; Precancerous Conditions; Pulmonary Blastoma; Retinal Neoplasms; Sarcoma; Sebaceous Gland Neoplasms; Skin Neoplasms; Sweat Gland Neoplasms; Teratoma; Thyroid carcinoma; Thyroid Neoplasms; Tracheal Neoplasms; Tumor Virus Infections; Urogenital Neoplasms; Waldenstrom Macroglobulinemia; Wilms tumor; Xeroderma Pigmentosum) ; Lung Neoplasms (including: Bronchial Neoplasms; Carcinoma, Non-Small-Cell Lung; Pulmonary Blastoma) ; Breast Neoplasms (including: Breast cancer))

	44
	Citotoxicity, SH-SY5Y
	544
	Organism: Homo sapiens, human / Tissue: bone marrow / Disease: neuroblastoma

	45
	glucagon like peptide 1 receptor
	743262
	glp-1 receptor, partial. This is a receptor for glucagon-like peptide 1. The activity of this receptor is mediated by G proteins which activate adenylyl cyclase. Function: There are 40 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Diabetes mellitus, type 2; Insulinoma; Pancreatic Neoplasms). TTD-Diseases: Brain injury; Diabetes; Irritable bowel syndrome; Dyspepsia; Non-alcoholic steatohepatitis; Non-insulin dependent diabetes; Obesity; Obesity; Diabetes; Type 1 diabetes; Type 1/2 diabetes; Type 2 diabetes; Unspecified

	46
	regulator of G-protein signaling 7
	1837
	RGS7, partial. Since GPCRs control numerous physiologic processes in diverse tissues, including brain, heart, liver, and lung, modulation of the RGS/G protein interaction has become an attractive target for drug discovery. Rgs7 (Regulator of G protein signalling 7) is a gene that we found was present at high levels in brown fat cells. Furthermore, it was increased in white fat upon prolonged cold exposure, a treatment which induces the appearance of brown fat cells within white fat depots. Importantly, genetic analysis has revealed the RGS7 gene is associated with obesity and diabetes in humans. Rgs7 controls the activity of hormone signalling pathways in cells. Our findings identify RGS7 as a novel melanoma driver and point to the clinical relevance of using strategies to stabilize the protein and, thereby, restore its function. Diseases associated with RGS7 include Retinoschisis 1, X-Linked, Juvenile. Our findings identify RGS7 as a novel melanoma driver and point to the clinical relevance of using strategies to stabilize the protein and, thereby, restore its function. Function: There are 22 articles specifically referring to this gene in PubMed.

	47
	Citotoxicity, HepG2
	1053125
	Organism: Homo sapiens, human / Tissue: liver / Disease: hepatocellular carcinoma. Toxicidade hepática. Drug-induced liver injury is a major health problem that impacts the pharmaceutical industry, drug regulatory agencies and doctors. Drug induced hepatotoxicity accounts for more than 50% of acute liver failure, and is the major cause of drug withdrawals.

	48
	jumonji domain containing 2A (counterscreen)
	488840
	This gene is a member of the Jumonji domain 2 (JMJD2) family and encodes a protein containing a JmjN domain, a JmjC domain, a JD2H domain, two TUDOR domains, and two PHD-type zinc fingers. This nuclear protein functions as a trimethylation-specific demethylase, converting specific trimethylated histone residues to the dimethylated form, and as a transcriptional repressor. [provided by RefSeq].  KDM4A was chosen for investigation as it has been implicated in numerous hypoxic disease states, including breast, prostate, and lung cancers, and cardiac hypertrophy. Function: There are 22 articles specifically referring to this gene in PubMed.

	49
	ADP Fluorescence Polarization Displacement Assay (counterscreen)
	2712
	ADP Fluorescence Polarization Displacement Assay (counterscreen)

	50
	Steroid Receptor Coactivator 3
	602166
	Nuclear receptor coactivator that directly binds nuclear receptors and stimulates the transcriptional activities in a hormone-dependent fashion. Plays a central role in creating a multisubunit coactivator complex, which probably acts via remodeling of chromatin. Involved in the coactivation of different nuclear receptors, such as for steroids (GR and ER), retinoids (RARs and RXRs), thyroid hormone (TRs), vitamin D3 (VDR) and prostanoids (PPARs). Displays histone acetyltransferase activity. Also involved in the coactivation of the NF-kappa-B pathway via its interaction with the NFKB1 subunit. Given the central role that SRC-3 plays in breast and other cancers, the search for small molecule agents that target SRC-1 and SRC-3 represent an innovative and potentially effective strategy to identify agents to treat hormone-refractory breast cancers and other cancers where these coactivators are overexpressed. Compounds that target the function of steroid receptor coactivator 3 (SRC-3) protein promise to be different because cancer cells are less likely to bypass the comprehensive disruption of multiple growth factor signaling systems that result from the loss of SRC-3 function. Critical role of NCOA3 in chondrocytes imply that manipulating NCOA3 might present a potential therapeutic approach to interfere Osteoarthritis progression. Genome-wide transcription profiling identified functional networks of genes, in which key regulators of weight homeostasis (PPARs, glucocoricoids, CEBPs, estradiol), steroid hormone functions (glucocoricoids, estradiol, NCOA3) and insulin signaling (HNF4A, CEBPs, PPARG) occupied central positions. The increased weight and the regulation of genes associated with weight homeostasis and insulin signaling observed in the present study suggest that environmental pollution may affect the endocrine regulation of the metabolism, possibly leading to increased weight gain and obesity. Function: There are 168 articles specifically referring to this gene in PubMed. Functionally, the gene has been tested for association to diseases (Breast Neoplasms; Carcinoma; Cholesterol, HDL/blood*; Genetic Predisposition to Disease; Genital Neoplasms, Female; Neoplasms; Pancreatic Neoplasms; Prostatic Neoplasms)
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Figure S3: Scheme of the procedure adopted for the prediction of biological activities of flavonoids 1 to 8 detected in polar extracts from H. lupulus leaves (Colored only in online version).  
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Figure S4 – Different representations of hyperin (5) used in the 3D-Pharma software. Starting from several (up to ten) conformations the 3D coordinates of each non-hydrogen atom are converted into potential pharmacophores. All combinations of 3 points of potential pharmacophores are encoded in pharmacophore fingerprint for each conformation. The modal fingerprint of each compound is the union of all its mono-conformational fingerprint. Thus, each compound is represented by a single modal fingerprint that comprise information about all its conformations. (Colored only in online version).  
[image: ]
Figure S5: ROC curve (TPR versus FPR) used for the validation of flavonoids astragalin (1), nicotiflorin (2), hiperin (5) and rutin (6) found in polar extracts from Humulus lupulus leaves (Colored only in online version).
[image: ]
Figure S6: Word cloud with the most cited diseases found on PubChem for the analyzed flavonoids. The font size is related to the number of citations (Colored only in online version).

According to Active-IT prediction, the extracts/isolated substances could present cytotoxic activity on cell lines A549, human adenocarcinoma (position 4 in 800); acute myeloid leukemia (position 10 in 800); neuroblastoma (position 44 in 800); human liver cancer cell line, HEPG-2 (position 47 in 800); rat fibroblast (position 7 in 800); human fibroblast (position 13 in 800) and subcutaneous connective tissue (position 17 in 800).


Table S5: Ethnopharmacological use of H. lupulus, biological activities of extracts and isolated compounds, predicted activities using Active-IT system. 
	Studies
	Ethnopharmacological use, biological activities and predicted activities 
	Reference

	Ethnopharmacological use
	Lepra, foot odor, constipation and blood purification, anxiety, insomnia, stimulant of appetite, dyspepsia, pulmonary diseases and tuberculosis.
	Karabín et al. (2015) and Karabin et al. (2016).

	Biological activities described on literature
	Sedative, estrogenic activity and related to osteoporosis, antimicrobial, anti-inflammatory, antiproliferative and antitumoral, neuroprotection, including brain bleeding, cardiovascular diseases, type 2 diabetes, inhibit obesity, gastric stimulant, allergies.
	Bocquet et al. (2018)

	Predicted biological activities using two methods of software learning tools
	Activity
	Target

	
	Antitumor
	Cell line A549, human liver adenocarcinoma (4/800); acute myeloid leukemia (10/800); RECQ-1 (16/800); SWI/SNF (27/800); acute leukemia – related to BCL2 (31/800); histone H2A.x (33/800); GLI family zinc finger 1 (35/800); retinoblastoma-related to protein 9 -RBBP9 (41/800); leukemia (42/800); cellular tumoral antigen (44/800); neuroblastoma (44/800); HEPG-2 (47/800)

	
	Cytotoxicity/
genotoxicities
	Rat fibroblast (7/800); human fibroblast (13/800); subcutaneous connective tissue (17/800); carcinogenic (34/800); genotoxicity ATAD-5 (36/800)

	
	Anti-parasitic
	Trypanosome (2/800); Plasmodium falciparum (3/800); Caenorhabditis elegans (20/800)

	
	Anti-inflammatory
	NF-Kappa β (5/800); TLR-2 (21/800); fMet-Leu-Phe receptor (25/800); receptor 1 of esfingosin-1-phosphate (28/800)

	
	Anti-microbial
	Salmonella typhimurum (12/800); Staphylococcus aureus (23/800); Candida albicans (37/800)

	
	Virus
	Herpes simplex (18/800); HIV-1 (19/800); hepatitis C (32/800)

	
	Cardiovascular/coagulation
	Fibrogen – β chain (15/800); PDI (26/800); protein 3 (39/800)

	
	Endocrine
	Steroid Coactivator Receptor 3- SRC-3 (50/800)


The numbers on parentheses indicates the classification position of the 800 class of activities

2


Table S6: In silico prediction of potential biological activities of compounds 1-8 identified on crude ethanolic and hidromethanolic extracts of Humulus lupulus leaves using PASS online tool
	Potential biological 
Activities
	Chemical compounds identified

	
	1
	2
	3
	4
	5
	6
	7
	8

	Anti-bacterial
	0.613
	0.678
	0.668
	0.665
	0.611
	0.677
	0.588
	0.702

	Antifungal
	0.717
	0.786
	0.780
	0.780
	0.714
	0.784
	0.685
	0.805

	Antioxidant
	0.912
	0.924
	0.900
	0.918
	0.917
	0.927
	0.893
	0.934

	Antitumor
	0.953
	0.978
	0.978
	0.978
	0.967
	0.984
	0.911
	0.990

	Antiviral
	0.332
	0.259
	0.259
	0.249
	0.334
	0.263
	0.231
	0.257

	Anti-inflammatory
	0.747
	0.743
	0.720
	0.734
	0.750
	0.746
	0.623
	0.749
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Figure S7: Percentage of viable cells (logarithm scale), 24 hours after treatment with ethanol extract (EB), hexane (SH) and hydromethanol (SEM) subextracts obtained from Humulus lupulus leaves using MRC-5 (A) and T24 (B) cell lines. Each point represents the experiment mean on triplicate (p<0,05).
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Figure S8: Percentage of T24 cells on mitotic phases G0/G1, S and G2M, after treatment with crude ethanolic extract (EB) and hydromethanolic (SEM) sub extracts obtained from Humulus lupulus leaves. The results are expressed as mean ± standard deviation of triplicate (Colored only in online version).
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Figure S9: Percentage of MRC5 cells on mitotic phases G0/G1, S and G2M, after treatment with ethanol extract (EB) and hydromethanol (SEM) subextracts obtained from Humulus lupulus leaves. The results are expressed as mean ± standard deviation of triplicate (Colored only in online version).
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