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7 Abstract: The exploration and identification of targets and pathways for Atopic dermatitis (AD)

8 treatment and diagnosis are critical for AD control. The conventional target exploration approach

9 such as the literature review is not satisfying in terms of efficiency and accuracy. Recently, the
10 bioinformatic approach is drawing attention for its unique advantage of high-volume data analysis

11 for target and pathway exploration; Open Targets Platform is the targets source for this study to
12 extract top 200 high-rank proteins from 3122 AD associated proteins. STRING, Cytoscape,
13 CytoHubba, ClueGo, and CluePedia function had been applied for data analysis. The KEGG
14 Mapper search & colour pathway was the pathway map resource for identified pathways; 23 key
15 hub genes (VDR, KIT, BCL2L11, NFKBIA, KRAS, IL13, JAK2, STAT3, IL21, IL4R, REL, PDGFRB,
16 FOXP3, RARA, RELB, EGFR, IL21R, MYC, CREBBP, NR3C1, IL2, JAK1, and KITLG). Additionally,
17 8 correlated pathways and the biological process had been identified; Through this study, a viable
18 approach for target and pathway exploration had been presented. The identified AD targets and

19 pathways will be tested for upcoming research for traditional Chinese medicinal herb interactions.
20

21 Keywords: Atopic Dermatitis; AD; Dermatology; target identification; pathway identification;
22 Bioinformatics; Protein-protein networks.

23

24

25 1. Introduction

26 Atopic dermatitis (AD) is a long-lasting and relapsing skin inflimmation disease characterized by itchiness,
27 dry skin, and red crusted skin lesions [1]. In the developed countries, the prevalence rate of AD is about 10-25%
28  and 2-8% in children and adults, respectively [2]. AD is often associated with other atopic conditions including
29  allergic rhinitis, asthma, and food allergies [3]. The repercussions of this disease are tremendous and

30 detrimental in terms of quality of life and social-economic impacts. The multi-faceted pathogeneses of AD which
31 included itchiness, skin barrier dysfunction, innate immune response, adaptive immune response, and

32 inflammations [4]. AD has a significant difference between acute stage and chronic stage in terms of age groups
33 and severity levels [5]. Therefore, it is crucial if these four pathogenic roles can be elucidated with stage

34 differentiation. Despite the exploration of these existing information, the treatment outcome is still

35  unsatisfactory when it comes to moderate-to-severe cases. The immunosuppressant could restrict the severity
36 level of AD at the price of off-target effects, safety and tolerability concerns [6]. Therefore, the desire for target
37 exploration and pathway analysis is still advocated to optimize AD management. The identification of hub

38  genes, enrichment of the key pathways, and visualization of the network of hub genes will provide more accurate
39  and reliable therapeutic and diagnostic targets for AD control.

40 2. Experimental Section

41 2.1 Target protein identification and selection
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42 The AD-associated target proteins had been extracted from the online database “Open Targets Platform”

43 (https:/fwww.opentargets.org/). By far, it is one of the most sophisticated online databases which presents the
44 human genetic data and associated diseases supported by a unique rating system which incorporate several
45 parameters from the genetic association, somatic mutations, drugs, pathways & systems biology, RNA

46 expression, text mining, and animal models. The overall scores are available for quantitative selection. The

47 target confidence level is supported by these 7 evidence systems. Therefore, the high overall score is preferred in
48  this study. The below keywords had been utilized for AD target protein search in the database: “Atopic

49  dermatitis” and “Atopic Eczema”.

50 2.2 Target proteins analysis

951 The selected target proteins had been processed by STRING (https://string-db.org/) to demonstrate their
52 protein-protein interactions. The nodes with connections were selected for further analysis.

53 2.3 Hub genes identification and their Pathway enrichment

94 Cytoscape 3.7.1 version software was applied to visualize the protein interaction relationship network and

95 analyse hub proteins which are important nodes with many interaction partners. To pinpoint the hub genes, an
56 application named CytoHubba in this software had been employed with five algorisms: Degree, Edge Percolated
57 Component or EPC, Maximal Clique Centrality (MCC), Maximum Neighbourhood Component (MNC), and
58  one of the Centrality functions EcCentricity. The target protein can be viewed as the hub gene if the degree

59 wvalue>10 [7]. The top 50 proteins in each algorism had been analysed by Venn diagram via “Bioinformatics &
60 Evolutionary Genomics” (http://bioinformatics.psb.ugent.be/webtools/Venn/). The hub genes had been
61  further analysed by other applications from Cytoscape named ClueGo and CluePedia to illustrate the key

62  pathways and their proportions. The pathway settings were chosen from GO Biological Process, GO Cellular
63  component, GO Molecular function, KEGG, and REACTOME-Pathways. The selected pathways must satisfy
64  P-value < 0.05. The identified key hub gene names were transferred into UniProt (https://www.uniprot.org/)
65 entry names for KEGG Mapper search & colour pathway (https:/[www.genome.jp/kegg/tool/map) to

66  identify the key pathway maps with involved targets highlighted with yellow colour.

67  3.Results
68 3.1 Target proteins identification and selection

69  From Open Targets platform search, the below result terms have been presented as “ Atopic Eczema”. Totally,
70 3122 targets had been identified from Open Targets platform. The top 200 targets were selected by the overall
71 score. The top 200 targets from Open Targets Platform have been summarized in the supplement table 1.

72

73 3.2 Target proteins analysis

74 In STRING analysis, 200 input target proteins generated 197 matched results with three unidentifiable

75 proteins named immunoglobulin heavy constant mu (IGHM), AC116366.3, and testis expressed basic protein
76 1 (TSBP1). The selection cut-off value was set at 0.400 which is medium confidence score. The graph in Figure
77 1 Shows the dense connections among these 173 target proteins and 24 targets without connection in the

78  network. The 173 targets formed a network by Cytoscape with table panel provided a series of parameters results
79 including Average shortest path length, clustering coefficient, closeness centrality, Eccentricity, Stress,

80  Degree, Betweenness centrality, neighborhood connectivity, radiality, and topological coefficient. Among these
81  parameters, Degree is the most significant parameter. It indicated 63 targets with results higher than 10 marks,
82 110 targets were less than 10 marks. The table panel results had been extracted into supplement table 2. The
83  degree differentiation had been transformed into a network with color variety in Figure 2.
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87 Figure 2. Cytoscape network for 173 nodes (target proteins) with colour differentiation by different Degree value. The high degree targets
88 are concentrated in the middle of the graph. The red coloured nodes are the top five high degree proteins.

89 3.3 Hub genes identification and their Pathway enrichment

90  The top 50 target proteins in each mentioned algorism had been integrated for key hub genes. The 23 hub genes
91  had been presented in Figure 3. The results from each algorism had been presented in supplement table 3. The
92  pathways associated with 23 hub genes had been analysed by ClueGo and CluePedia. The results had been

93 generated to visualize the pathway connections among the hub genes in Figure 4 (a). The proportions of

94 pathways and key pathways had been showcased in Figure 4 (b) and Figure 4 (c), respectively. The pathway
95  maps extracted via KEGG Mapper are associated with the JAK-STAT signaling pathway, Th17 cell

96  differentiation, and the Notch signaling pathway in Figure 5.

97 VDR (degree value: 19), KIT (24), BCL2L11 (16), NFKBIA (22), KRAS (30), IL13 (37), JAK2 (35), STAT3

98 (62), IL21 (24), IL4R (21), REL (16), PDGFRB (24), FOXP3 (40), RARA (20), RELB (15), EGFR (55), IL21R

99 (21), MYC (52), CREBBP (30), NR3C1 (18), IL2 (57), JAK1 (27), and KITLG (19) are the identified key hub
100  genes. In the network of key pathways, there are 173 Nodes and 981 Edges.

M

101

102 Figure 3. the Venn diagram for 23 key hub genes integrated by the results of algorism of MCC, EcCentricity, EPC, MNC, and Degree.
103 The elements in concurrent areas are the 23 hub genes (VDR, KIT, BCL2L11, NFKBIA, KRAS, IL13, JAK2, STAT3, IL21, IL4R, REL,
104 PDGFRB, FOXP3, RARA, RELB, EGFR, IL21R, MYC, CREBBP, NR3C1, IL2, JAK1, and KITLG)
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" Central carbon metabolism in cancer 4.76% **
T Th17 cell differentiation 4.76% **

JAK-STAT signaling pathway 35.98% * ——_

Inflammatory bowel disease (IBD) 7.94% **

Interleukin-2 family signaling 11.64% **
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110 (©

111 Figure 4. ClueGO and CluePedia analysis: (a) the network of key pathways associated with 23 hub genes. The eight key pathways had
112 been highlighted with different colour. (1). JAK-STAT signalling pathway in dark red. 2. Interleukin-21-mediated signalling pathway in
113 light pink. 3. Interleukin-2 family signalling in light red. 4. Inflammatory bowel disease (IBD) in dark pink. 5. Th17 cell differentiation in
114 blue. 6. Central carbon metabolism in cancer. 7. Nuclear receptor activity. 8. Regulation of Notch signalling pathway (b) the bar chart of
115 pathways for 23 key hub genes associated with AD, P-value<0.05. (c) the pie chart of 8 major pathways (1. JAK-STAT signalling pathway
116 35.98%. 2. Interleukin-21-mediated signalling pathway 27.51%. 3. Interleukin-2 family signalling 11.64%. 4. Inflammatory bowel disease
117 (IBD) 7.94%. 5. Th17 cell differentiation 4.76%. 6. Central carbon metabolism in cancer 4.76%. 7. Nuclear receptor activity 3.7%. 8.
118 Regulation of Notch signalling pathway 3.7%.
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121 c-Myc: MYC
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126 Figure 5. (a) JAK-STAT signalling pathway, (b) Th17 cell differentiation (c) Notch signalling pathway extracted from KEGG Mapper.
127 The key hub genes were highlighted in yellow colour.

128 4. Discussion
129  Identified pathways

130  The three pathways identified by KEGG Mapper play irreplaceable roles in the pathogenesis of AD.
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131  For the JAK-STAT signal pathway, it participates in Th2 immune driven cytokines downregulation for IL-4,
132 IL-5, and IL-13. Additionally, it involves the exaggeration of Th2 cell response, activation of eosinophils,

133 maturation of B cells, suppression of requlatory T cells, epidermal chemokines pro-inflammatory cytokines, and
134 pro-angiogenic factors upregulation, antimicrobial peptides downregulation, and skin barrier function [8]. In
135  the clinical phase, the testing medication tofacitinib had yield impressive result from patients with

136  moderate-to-severe AD. Specifically, tofacitinib 5mg daily or twice daily could achieve a 66.6% reduction in
137  severity scoring of AD (SCORAD) and a 69.9% remission in pruritus and insomnia scores. Another trial
138  performed even better by conducting on a larger sample group of AD patients with 81.7% reduction in Eczema
139 Area and Severity Index (EASI) in comparison with the control group with only 29.9% reduction. Besides,
140  there are more trials are underway to prove the efficacy of new medications such as Baricitinib and Ruxolitinib
141 by targeting this pathway. IL-2, IL13, and IL21 are the Cytokines involved in the cytokine-cytokine receptor
142 interaction. IL-2 produced by T-cells in response to antigenic or mitogenic stimulation, this protein is required
143 for T-cell proliferation and other activities crucial for the requlation of the immune response. It can stimulate
144 B-cells, monocytes, lymphokine-activated killer cells, natural killer cells, and glioma cells. New medicine

145  Apremilast in the clinical trials for AD management is tailored for IL-2. IL-13 inhibits inflammatory cytokine
146 production and synergizes with IL2 in regulating interferon-gamma synthesis. Therefore, it may be critical in
147 regulating inflammatory and immune responses. Tralokinumab and Lebrikizumab are medication by targeting

148  1L13.

149

150  For Interleukin-21-mediated signaling pathway, IL21 and IL21R are found to have high expression in skin
151 lesions of AD patients. It had been found the productions of IL21 mostly came from mononuclear leukocytes
152  penetrating the epidermis and less from cells penetrating the epidermis [9].

153 As for inflammatory bowel disease (IBD), In professor Jochen’s retrospective cohort study conducted on 655815
154 patients, the patients with AD have significantly increased comorbidities of developing IBD and rheumatoid
155  arthritis (RA) in comparison with the controls without AD. It is echoed that genetic predetermination in AD
156 could be the reason for immune abnormalities which occur on AD, IBD, and RA. Therefore, AD is a risk factor
157 for the development of IBD and RA [10].

158

159 For Th17 cell differentiation, it involved multiple identified targets including IL21, IL21R, JAK1, JAK2,
160  STATS3, IL4R, NFKBIA, IL2, FOXP3, and RARA. This biological process contributed to the treatment of AD
161  and a series of other autoimmune diseases [11].

162

163 As for Nuclear receptors, they are a family of proteins which could interact with ligands involving in the
164  steroid, thyroid hormones, retinoids, and certain molecules production. Their functions are to requlate the
165  expression of specific genes [12]. The clinical trial results support the claim of bexarotene gel which aims
166  nuclear receptors as medication target for inflamed severe hand dermatitis management [13]. Thus, nuclear
167  receptor activity may be one of the possible biological processes for AD pathology.

168

169  The deficient epidermal Notch signaling pathway in AD leads to viral infection, Staph.aureus colonization,
170 inflamed skin pruritus, type-1 hypersensitivity, inflammation, and atopic dry skin [14]. CREB binding protein
171  (CREBBP) or (CBP) participates in this pathway. For AD pathogenesis study, an animal experiment proved
172 involucrin’s expression and IL-4 target gene expression can be modulated by CREBBP in AD skin barrier
173 defects [15].

174


https://doi.org/10.20944/preprints201907.0018.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 July 2019 d0i:10.20944/preprints201907.0018.v1

10 of 64

175  The most enriched pathway map extracted by professor Zhang et al about AD key genes screening was the
176  Chemokine signalling pathway which presents by chemokine (C-C motif) receptor (CCR7), chemokine (C-C
177  motif) ligand 19 (CCL19), signal transducer and activator of transcription 1 (STAT1) and

178  phosphoinositide-3-kinase regulatory subunit 1 (PIK3R1) [16]. Our key hub genes are also involved in this
179  pathway by the representation of the different set of genes which include Janus kinase 2 (JAK2), signal

180  transducer and activator of transcription 3 (STAT3), GTPase KRas (KRAS), and NF-kappa-B inhibitor alpha
181  (NFKBIA).

182  Identified targets

183  Inrat AD model, Vitamin D receptor (VDR) deficiency had caused increasing trans epidermal water loss on
184  epidermal barrier disruption with other known skin barrier related proteins reduction which include filaggrin,
185  loricrin, and involucrin. Additionally, VDR enables to downregulate the expression of proinflammatory

186  cytokines including interleukin-6, and tumour necrosis factor-a immune cells and impede maturation of

187  dendritic cells. Therefore, by implementing the above-mentioned roles, VDR can exacerbate cutaneous bacterial
188  infection in severe cases of AD [17]. Cholecalciferol or Vitamin D3 could be the representative medication
189  aiming this target for AD treatment.

190

191  Tyrosine kinase transmembrane receptor (KIT) and Kit ligand (KITLG) which affiliates to stem cell factor
192 (SCF) play an important role in the recruitment and proliferation of mast cells. As a receptor to SCF which also
193 participates mast cell growth, migration, and differentiation. In the clinical trial, it has been found that SCF and
194 KIT levels were strongly associated with AD severity and dropped after topical corticosteroids application. It is
195 reasonable to apply KIT and SCF as biomarkers for AD severity assessment [18].

196

197  Bcl-2-like protein 11 (BCL2L11) is also known as Bim. Its expression and activity were modulated at the

198  transcriptional and post-translational levels, coordinated expression and activity of immune responses and
199  tissueintegrity [19]. Its correlation with AD had been vindicated by a 3328 subjects’ study with 14992 controls
200  in Japan [20].

201

202  NFKB Inhibitor Alpha (NFKBIA) belongs to the family of NFKB inhibitors which proven to be an important
203 molecular target for AD management through inflammatory related cells culture in vitro and allergic
204 inflammation in NC/NgaTnd mouse in vivo [21].

205

206  From the description of the Open Targets platform, KRAS proto-oncogene, GTPase (KRAS) has the genetic
207  association with AD. The mRNA expression of KRAS was observed in diabetic wound healing model with
208  extracorporeal shockwave therapy in comparison with diabetic control. The result also confirmed the correlation
209  with vascular endothelial growth factor (VEGF) which could be regarded as a potentially important mediator in
210 the pathogenesis of AD [22,23]. Since the similarity of the healing process of skin lesion between diabetes and
211  AD, KRAS could be used as a target for skin lesion healing in AD.

212 Interleukin 13 (IL13) participates in cutaneous Th2 related immune response and induce IL5 expression and
213 eosinophil penetration. The clinical breast milk sample collected from mothers of 25 infants with AD and 26
214 healthy controls indicated IL13 producing cells in breast milk could be a potential biomarker for infantile AD
215  diagnosis [24]. The clinical trials for tralokinumab and lebrikizumab are shown promising results for

216  moderate-severe AD management [25].


https://doi.org/10.20944/preprints201907.0018.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 July 2019 d0i:10.20944/preprints201907.0018.v1

11 of 64

217 Janus kinase 1 (JAK1) and Janus kinase 2 (JAK2) are the two members of the Janus kinase family which also
218 includes Janus kinase 3 (JAK3) and Tyrosine kinase 2 (TYK2). JAK1 and JAK2 could modulate the AD-related
219 cytokine production which involves in acute and chronic phase. Specifically, JAK1 could modulate pathways of
220 cytokine including interleukin 4 (IL4), interleukin 6 (IL6), interleukin 10 (IL10), and interferon y (IFNy) in
221 acute AD; JAK2 could modulate pathways of cytokine including interleukin 5 (IL5), interleukin 6 (IL6),

222 interleukin 23 (IL23), IFNy, and granulocyte-macrophage-colony-stimulating factor (GM-CSF) in acute AD
223 and interleukin 12 (IL12) in chronic AD [26].

224 Signal transducer and activator of transcription 3 (STAT3) is indispensable for Th2 cytokine production and
225 transcription factor expression. More importantly, STAT3 was proved to correlate with SCORAD index in
226 childhood AD from 30 AD children and 28 healthy control group. Therefore, STAT3 could be used as a

227  biomarker to demonstrate the severity of AD [27].

228

229 Interleukin 2 (IL2) is one of the cytokines which correlated with chronic pruritus and immune response. IL2
230  involved in the activation and proliferation of T lymphocytes and B lymphocytes, activation-induced cell death
231 of T lymphocytes, and the elimination of self-reactive cells. Oclacitinib targeted IL2 to represent as a new

232 therapeutic agent on the horizon for atopic itchiness and AD management [28,29].

233

234 Interleukin 4 receptor (IL4R) is associated with binding of interleukin 4 (IL4) and interleukin 13 (IL13) which
235  regulate the IgE production and Th2 related cytokines. Clinically, Dupilumab approved by FDA is the new line
236 of medication by target this protein for moderate to severe AD management [30].

237

238  Interleukin 21 (IL21) and interleukin 21 receptor (IL21R) had been found upregulated in the skin lesion from
239 active AD patients but not in control group. The expression of IL21 and IL21R occurs in dermis infiltrating
240  mononuclear leukocytes, and epidermal keratinocytes and along the dermal-epidermal junction, respectively. It
241 s also observed that the lack of IL21 signaling leads to sensitization, T cell recruitment and expansion, and
242  subsequent inflammation initiation dysfunction [31].

243

244 REL proto-oncogene, NF-kB subunit or (c-Rel) is nuclear translocation of the NF-«B transcription factors
245 which associated with decreasing Th1 cytokine production and reduced proliferative responses of isolated T cells
246 collected from patients with severe AD [32, 33]. RELB proto-oncogene, NF-kB subunit (RELB) deficiency
247  animal model has similar skin lesions to human AD in following aspects which include infiltrating CD4+ T cells
248  and eosinophils in the skin, boosted the number of eosinophils in the blood and IQE in serum [34].

249

250  Via scratch wound healing assay, Platelet Derived Growth Factor Receptor Beta (PDGFRB) is strongly
251  associated with the migration of fibroblasts into the scratched wound [35]. Thus, PDGFRB could be a useful
252 protein for the recovery of skin wound from scratching in AD.

253

254 Forkhead box P3 (FOXP3) is deemed as one of the best markers for T-regulatory cells in AD. The imbalance
255  between CD4+ CD25"s! T-regulatory cells and Th2 effector cells are viewed as the immunologic and
256  inflammatory pathways for AD development. It is observed that the gene expression of FOXP3 was suppressed
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257 in 20 active AD patients and elevated after narrowband-ultraviolet B intervention in comparison with 20
258  healthy controls [36].

259

260  FDA approved medication Alitretinoin can bind with retinoic acid receptor alpha or RARA to exert the
261  therapeutic effect on atopic hand dermatitis. It could reduce Th2 and Th17 cells correlated atopic response and
262 boost FOXP3* cells by T cells immunosuppression and proinflammation reductions [37].

263

264 Epidermal growth factor receptor (EGER) inhibited inflammation and EGFR inhibitors deteriorated S.aureus
265 colonization on AD skin lesions. As a therapeutic target, EGFR signaling could be attributed for acute wound

266  healing which contains early recruitment of neutrophils and ultimately the reconstruction of the physical
267  barrier [38].

268

269  MYC proto-oncogene, bHLH transcription factor (MYC) have the genetic association with AD [20]. MYC is a
270 transcription factor that binds DNA in a non-specific manner, yet also specifically recognizes the core sequence
271  5-CACIGAITG-3’ which activates the transcription of growth-related genes. Binds to the vascular endothelial
272 growth factor A (VEGFA promoter, promoting VEGFA production and subsequent producing angiogenesis
273 [39,40].

274

275  Nuclear receptor subfamily 3 group C member 1 (NR3C1) which is also known as the glucocorticoid receptor
276 (GR) exerts synthetic effect with peroxisome proliferator-activated receptors (PPARs) for anti-inflammatory
277  effects in AD [41]. Currently, a vast number of medications are targeting GR as therapeutic agents for AD
278  management such as prednisolone, Fluticasone propionate, Prednisolone, etc [42].

279

280  From literature and ELSEVIER Pathway Studio (Appendix), some of the identified key targets could be
281  associated with a specific phase or symptom of AD. Specifically, JAK1, JAK2, and CREBBP were correlated
282 with pruritus; IL13 could be attributed to the acute phase of AD (Zhong, Liu, Zhou, & Xu, 2017).

283 5. Conclusions

284 Taken together, the top 200 protein genes acquired from Open Targets Platform and later integrated analysis
285  led to the identification of 173 genes nodes and 981 edges in a PPI network. Then, the top 50 hub genes were
286 selected by five algorism methods from CytoHubba application. After the integrated genes process from

287  intensive analysis of five algorism methods, it is obtained the elucidation of the 23 key hub genes (VDR, KIT,
288  BCL2L11, NFKBIA, KRAS, IL13, JAK2, STAT3, IL21, IL4R, REL, PDGFRB, FOXP3, RARA, RELB, EGFR,
289  IL21R, MYC, CREBBP, NR3C1, IL2, JAK1, and KITLG). They had been further enriched by ClueGo and
290  CluePedia application to acquire major signaling pathways which were mainly correlated with JAK-STAT
291  signaling pathway, Interleukin-21-mediated signaling pathway, and Interleukin-2 family signaling. These
292 findings could dramatically better our understanding of the target proteins for AD medication discovery and
293 diagnostic biomarker exploration. These key hub genes and key pathways could be further tested by our

294 upcoming research to understand their interactions with natural compounds from traditional Chinese

295 Medicinal herbs.
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Supplement table 1. the target proteins for AD extracted from Open Targets Platform

Target target. Asso Association Associati Association Association Association Associatio Association target.gene_info.name
gene id ciati score on score score score n score score
info on datatypes datatypes datatypes datatypes datatypes datatypes
Score
symbo score | genetic known affected RNA literature animal
datatypes
| association drug pathway expression model
somatic
over mutation
all
1L13 ENS 1 0.767367 0 1 0 0 | 0.088899 0 | interleukin 13
G000
0016
9194
FLG ENS 1 1 0 0 0 0.047899 | 0.168916 0.283556 | filaggrin
G000
0014
3631
IL4R ENS 1 0 0 1 0 0.010111 | 0.043034 0.272222 | interleukin 4 receptor
G000
0007
7238
RXR ENS 1 0 0 1 0 0 0 0.228825 | retinoid X receptor alpha
A G000
0018
6350
SPIN ENS 1 1 0 0 0 0.010251 | 0.070368 0.18868 | serine peptidase inhibitor,
K5 G000 Kazal type 5
0013
3710
JAK2 | ENS 1 0 0 1 0 0.029453 | 0.034944 0.18306 | Janus kinase 2
G000
0009
6968
PPIA ENS 1 0 0 1 0 0 0 0.2 | peptidylprolyl isomerase A
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G000

0019

6262

FKB

P1A

ENS

G000

0008

8832

0.017267

0.18306

FKBP prolyl isomerase 1A

NR3

C1

ENS

G000

0011

3580

0.047175

0.041852

nuclear receptor subfamily 3

group C member 1

CD2

ENS

G000

0011

6824

0.052169

CD2 molecule

JAK1

ENS

G000

0016

2434

0.013488

0.042933

Janus kinase 1

VDR

ENS

G000

0011

1424

0.036622

vitamin D receptor

HRH

ENS

G000

0019

6639

0.030442

histamine receptor H1

CYSs

LTR1

ENS

G000

0017

3198

0.0288

cysteinyl leukotriene

receptor 1

PLA2

G7

ENS

G000

0.004216

phospholipase A2 group V11
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0014

6070
IGHE | ENS 1 0 0 1 0 0 0 0 | immunoglobulin heavy

G000 constant epsilon

0021

1891
RXR ENS 1 0 0 1 0 0 0 0 | retinoid X receptor beta
B G000

0020

4231
PDE4 | ENS 1 0 0 1 0 0 0 0 | phosphodiesterase 4B
B G000

0018

4588
RAR ENS 1 0 0 1 0 0 0 0 | retinoic acid receptor gamma
G G000

0017

2819
RXR ENS 1 0 0 1 0 0 0 0 | retinoid X receptor gamma
G G000

0014

3171
RAR ENS 1 0 0 1 0 0 0 0 | retinoic acid receptor alpha
A G000

0013

1759
PDE4 | ENS 1 0 0 1 0 0 0 0 | phosphodiesterase 4D
D G000

0011

3448
PDE4 | ENS 1 0 0 1 0 0 0 0 | phosphodiesterase 4C
C G000

0010
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5650
RAR ENS 1 0 0 1 0 0 0 0 | retinoic acid receptor beta
B G000
0007
7092
PDE4 | ENS 1 0 0 1 0 0 0 0 | phosphodiesterase 4A
A G000
0006
5989
[e)V/e] ENS 0.89 0.881273 0 0 0 0 | 0.043171 0 | ovo like transcriptional
L1 G000 206 repressor 1
0017 5
2818
TRP ENS 0.80 0 0 0.782472 0 0.05041 | 0.059807 0 | transient receptor potential
V1 G000 302 cation channel subfamily V
0019 5 member 1
6689
TAC ENS 0.78 0 0 0.772222 0 0 | 0.051233 0 | tachykinin receptor 1
R1 G000 503
0011 1
5353
1L18 ENS 0.78 0.776739 0 0 0 0 0.0144 0 | interleukin 18 receptor 1
R1 G000 033
0011 9
5604
AP5B | ENS 0.77 0.771769 0 0 0 0 0 0 | adaptor related protein
1 G000 176 complex 5 subunit beta 1
0025 9
4470
DHF ENS 0.74 0 0 0.7 0 0 0 0.18306 | dihydrofolate reductase
R G000 576
0022 5
8716
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PPP2 ENS 0.73 0.734951 0 0 0 0 0 0 | protein phosphatase 2
R3C G000 495 regulatory subunit B"gamma
0009 1
2020
LCE5 | ENS 0.72 0.727624 0 0 0 0 0 0 | late cornified envelope 5A
A G000 762
0018 4
6207
HLA- | ENS 0.72 0.7261 0 0 0 0 0 0 | major histocompatibility
B G000 61 complex, class I, B
0023
4745
LCE3 | ENS 0.72 0.725 0 0 0 0 0 0 | late cornified envelope 3E
E G000 5
0018
5966
ZNF3 | ENS 0.71 0.715 0 0 0 0 0 0 | zinc finger protein 365
65 G000 5
0013
8311
PRK ENS 0.70 0.7 0 0 0 0 0.0144 0 | protein activator of interferon
RA G000 36 induced protein kinase
0018 EIF2AK2
0228
RASI | ENS 0.69 0.65 0 0 0 0 0 0.18306 | Ras interacting protein 1
P1 G000 576
0010 5
5538
LRR ENS 0.69 0.686625 0 0 0 0 0.0312 0 | leucine rich repeat containing
C32 G000 442 32
0013 5
7507
TNX ENS 0.66 0.666136 0 0 0 0 0 0 | tenascin XB
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B G000 613

0016 6

8477
PBX2 | ENS 0.66 0.665229 0 0 0 0 0 0 | PBX homeobox 2

G000 522

0020 9

4304
KIF3 ENS 0.65 0.647106 0 0 0 0 0.038 0 | kinesin family member 3A
A G000 660

0013 6

1437
GLB ENS 0.65 0.65 0 0 0 0 0.0212 0 | galactosidase beta 1
1 G000 53

0017

0266
RAD ENS 0.65 0.65 0 0 0 0 0.0076 0 | RAD50 double strand break
50 G000 19 repair protein

0011

3522
AC11 | ENS 0.65 0.65 0 0 0 0 0 0 | novel protein
6366. | G000
3 0028

3782
TSBP | ENS 0.65 0.65 0 0 0 0 0 0 | testis expressed basic protein
1 G000 1

0020

4296
ZBT ENS 0.64 0.647222 0 0 0 0 0 0 | zinc finger and BTB domain
B10 G000 722 containing 10

0020 2

5189
IL7R ENS 0.64 0.637905 0 0 0 0.011509 0 0 | interleukin 7 receptor

G000 078
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0016 2
8685
ETS1 | ENS 0.62 0.625 0 0 0 | ETS proto-oncogene 1,
G000 5 transcription factor
0013
4954
RTE ENS 0.62 0.620951 0 0.0092 0 | regulator of telomere
L1 G000 325 elongation helicase 1
0025 1
8366
LCE1 | ENS 0.61 0.6 0.066736 0 0 | late cornified envelope 1E
E G000 668
0018 4
6226
ANX ENS 0.61 0.6 0 0.0439 0 | annexin A6
A6 G000 097
0019 5
7043
CLE ENS 0.51 0.512561 0 0 0 | C-type lectin domain
C16A | G000 256 containing 16A
0003 1
8532
CCD ENS 0.50 0.5 0.032313 0.0144 0 | coiled-coil domain
C80 G000 967 containing 80
0009 8
1986
RPT ENS 0.50 0.5 0 0.0308 0 | repetin
N G000 7
0021
5853
ACT ENS 0.50 0.496062 0 0.0371 0 | actinlike 9
L9 G000 533
0018 7
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1786
OR10 | ENS 0.50 0.5 0 0 0 0 0.0175 0 | olfactory receptor family 10
A3 G000 437 subfamily A member 3
0017 5
0683
SPRR | ENS 0.49 0.489966 0 0 0 0.007819 0 0 | small proline rich protein 1B
1B G000 192
0016 1
9469
KCN ENS 0.49 0.49 0 0 0 0 0 0 | potassium voltage-gated
J11 G000 channel subfamily J member
0018 11
7486
IL6R ENS 0.44 0.434048 0 0 0 0 0.0284 0 | interleukin 6 receptor
G000 114
0016 8
0712
1L18 ENS 0.42 0.423299 0 0 0 0.00407 0.0144 0 | interleukin 18 receptor
RAP G000 735 accessory protein
0011 1
5607
PTPR | ENS 0.41 0.412658 0 0 0 0 0 0 | protein tyrosine phosphatase
N2 G000 265 receptor type N2
0015 8
5093
MRP ENS 0.40 0.402041 0 0 0 0 0 0 | mitochondrial ribosomal
S21 G000 204 protein S21
0026 1
6472
TNF ENS 0.39 0.394199 0 0 0 0 0.0144 0 | TNF receptor superfamily
RSF6 | G000 779 member 6b
B 0024 9
3509
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STA ENS 0.39 0.385817 0 0 0 0.006473 0.04463 0 | signal transducer and
T3 G000 769 activator of transcription 3
0016 4
8610
HRN ENS 0.39 0.384096 0 0 0 0 0.04849 0 | hornerin
R G000 621
0019 8
7915
1L15 ENS 0.38 0.380825 0 0 0 0 0 0 | interleukin 15 receptor
RA G000 082 subunit alpha
0013 5
4470
IKZF ENS 0.36 0.316378 0 0 0 0 0 0.2 | IKAROS family zinc finger 3
3 G000 637
0016 8
1405
XIRP | ENS 0.36 0.320577 0 0 0 0 0 0.18306 | xin actin binding repeat
2 G000 634 containing 2
0016 2
3092
KIA ENS 0.36 0.318333 0 0 0 0 0 0.18306 | KIAA1109
A110 | G000 409
9 0013 8
8688
DNA ENS 0.33 0.317429 0 0 0 0 0.0712 0 | DnaJ heat shock protein
JB6 G000 522 family (Hsp40) member B6
0010 9
5993
EFH ENS 0.33 0.333622 0 0 0 0 0 0 | EF-hand domain containing 1
C1 G000 362
0009 2
6093
REL ENS 0.32 0.326196 0 0 0 0 0 0 | REL proto-oncogene, NF-kB
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G000 619 subunit
0016 6
2924
CAR ENS 0.32 0.269897 0 0 0 0 | 0.039277 0.2 | caspase recruitment domain
D11 G000 426 family member 11
0019 1
8286
VAX ENS 0.32 0.324017 0 0 0 0 0 0 | ventral anterior homeobox 2
2 G000 401
0011 7
6035
PRR5 | ENS 0.32 0.323722 0 0 0 0 0 0 | proline rich 5 like
L G000 372
0013 2
5362
FOX ENS 0.31 0.313265 0 0 0 0 0 0 | forkhead box C1
C1 G000 326
0005 5
4598
MYT ENS 0.31 0.312947 0 0 0 0 0 0 | myelin transcription factor 1
1L G000 294 like
0018 7
6487
PUS1 | ENS 0.31 0.312947 0 0 0 0 0 0 | pseudouridine synthase 10
0 G000 294
0016 7
2927
FOX ENS 0.31 0 0 0 0 0 | 0.073517 0.292169 | forkhead box P3
P3 G000 054
0004 8
9768
ZGL ENS 0.30 0.307533 0 0 0 0 0 0 | zinc finger GATA like
P1 G000 753 protein 1
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0022 3
0201
RNF1 | ENS 0.30 0.303333 0 0 0 0 0 0 | ring finger protein 111
11 G000 333
0015 3
7450
1L21 ENS 0.30 0.244983 0 0 0 0 | 0.049231 0.2 | interleukin 21
G000 045
0013 3
8684
TRA ENS 0.29 0 0 0 0 0 0 0.298278 | TRAF3 interacting protein 2
F3IP2 | G000 827
0005 8
6972
FCE ENS 0.29 0 0 0 0 0 | 0.078874 0.272222 | Fc fragment of IgE receptor
R2 G000 194 1l
0010 1
4921
NFK ENS 0.28 0 0 0 0 0 0.0192 0.284438 | NFKB inhibitor zeta
BIZ G000 923
0014 8
4802
ITGB | ENS 0.28 0 0 0 0 0 0.0217 0.282347 | integrin subunit beta 2
2 G000 77
0016 2
0255
1L21 ENS 0.28 0 0 0 0 0 0 0.284722 | interleukin 21 receptor
R G000 472
0010 2
3522
CEB ENS 0.28 0 0 0 0 0 0 0.284049 | CCAAT enhancer binding
PE G000 404 protein epsilon
0009 9
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2067
CTSE | ENS 0.28 0 0 | 0.046761 0.270964 | cathepsin E
G000 265
0019 5
6188
PTPN | ENS 0.28 0 0 0.0352 0.272222 | protein tyrosine phosphatase
22 G000 102 non-receptor type 22
0013 2
4242
GBA ENS 0.27 0 0 0.0208 0.273207 | glucosylceramidase beta
G000 840
0017 7
7628
CHS ENS 0.27 0.277244 0 0 0 | carbohydrate sulfotransferase
T8 G000 724 8
0012 4
4302
HLA- | ENS 0.27 0.276701 0 0 0 | major histocompatibility
DRB G000 670 complex, class 11, DR beta 1
1 0019 1
6126
SLC6 | ENS 0.27 0.276701 0 0 0 | solute carrier family 6
A15 G000 670 member 15
0007 1
2041
MG ENS 0.27 0.269613 0 0.0236 0 | O-6-methylguanine-DNA
MT G000 551 methyltransferase
0017 3
0430
DSG ENS 0.27 0 0.01075 0 0.27163 | desmoglein 3
3 G000 431
0013 7
4757
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TNIP ENS 0.27 0 0 0 0 0 0.0144 0.27034 | TNFAIP3 interacting protein
1 G000 394 1
0014
5901
NFK ENS 0.27 0 0 0 0 0 0.016 0.269796 | NFKB inhibitor alpha
BIA G000 379
0010 6
0906
KITL | ENS 0.27 0 0 0 0 0 | 0.049485 0.260606 | KIT ligand
G G000 297
0004 8
9130
NTR ENS 0.27 0 0 0.261111 0 0 | 0.045344 0 | neurotrophic receptor
K1 G000 244 tyrosine kinase 1
0019 7
8400
LAT ENS 0.27 0 0 0 0 0 0 0.272222 | linker for activation of T cells
G000 222
0021 2
3658
SLC4 | ENS 0.26 0 0 0 0 0 0 0.267929 | solute carrier family 4
Al G000 792 member 1 (Diego blood
0000 9 group)
4939
DMR ENS 0.26 0.266667 0 0 0 0 0 0 | DMRT like family Al
TAL G000 666
0017 7
6399
ILIR ENS 0.26 0.261983 0 0 0 0 0.0172 0 | interleukin 1 receptor type 1
1 G000 628
0011 3
5594
KIT ENS 0.26 0 0 0 0 0 0 0.266226 | KIT proto-oncogene,
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G000 622 receptor tyrosine kinase
0015 6
7404
SCD ENS 0.26 0 0 0 0 0 0.0104 0.263076 | stearoyl-CoA desaturase
G000 567
0009 6
9194
PTG ENS 0.26 0 0 0.25 0 0 | 0.061466 0 | prostaglandin D2 receptor 2
DR2 G000 536
0018 6
3134
CHD ENS 0.26 0 0 0 0 0 0 0.265259 | chromodomain helicase
7 G000 525 DNA binding protein 7
0017 9
1316
1L17 ENS 0.26 0 0 0.25 0 0 | 0.052758 0 | interleukin 17A
A G000 318
0011 9
2115
FASL | ENS 0.26 0 0 0 0 0 | 0.045948 0.25 | Fas ligand
G G000 148
0011 7
7560
EGF ENS 0.26 0 0 0 0 0.042764 | 0.042665 0.24602 | epidermal growth factor
R G000 145 receptor
0014 2
6648
CYP2 | ENS 0.26 0.256632 0 0 0 0 0.0159 0 | cytochrome P450 family 24
4A1 G000 060 subfamily A member 1
0001 7
9186
MEIS | ENS 0.26 0 0 0 0 0 0 0.260606 | Meis homeobox 1
1 G000 060
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0014 6
3995
MFN ENS 0.26 0.26 0 0 0 0 0 0 | mitofusin 2
2 G000
0011
6688
1L12 ENS 0.25 0 0 0.25 0 0 0.0296 0 | interleukin 12B
B G000 74
0011
3302
STK3 | ENS 0.25 0 0 0 0 0.030182 0 0.24903 | serine/threonine kinase 36
6 G000 657
0016 6
3482
MMP | ENS 0.25 0 0 0.25 0 0.021725 0 0 | matrix metallopeptidase 1
1 G000 543
0019 1
6611
REL ENS 0.25 0 0 0 0 0.007626 0.028 0.24717 | RELB proto-oncogene,
B G000 501 NF-kB subunit
0010 7
4856
TBL1 | ENS 0.25 0.246598 0 0 0 0.032553 0 0 | transducin beta like 1
XR1 G000 473 X-linked receptor 1
0017 6
7565
ITK ENS 0.25 0 0 0 0 0.004053 0.015 0.25 | IL2 inducible T cell kinase
G000 42
0011
3263
ZAPT7 | ENS 0.25 0 0 0 0 0 0.0164 0.25 | zetachain of T cell receptor
0 G000 41 associated protein kinase 70
0011
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5085
JAK3 | ENS 0.25 0.2 0.006823 0.0323 0.2 | Janus kinase 3
G000 401
0010 5
5639
F3 ENS 0.25 0 0.017322 0 0.249165 | coagulation factor Ill, tissue
G000 349 factor
0011 5
7525
RAS ENS 0.25 0 0.007877 0 0.25 | RAS guanyl releasing protein
GRP1 | G000 196 1
0017 9
2575
STK4 | ENS 0.25 0 0.007858 0 0.25 | serine/threonine kinase 4
G000 196
0010 5
1109
TSLP | ENS 0.25 0.225 0 | 0.107478 0 | thymic stromal
G000 186 lymphopoietin
0014 9
5777
GPC3 | ENS 0.25 0 0.00977 0 0.24903 | glypican 3
G000 147
0014 2
7257
MMP | ENS 0.25 0.25 0.00466 0 0 | matrix metallopeptidase 7
7 G000 116
0013 5
7673
LYN ENS 0.25 0 0 0 0.25 | LYN proto-oncogene, Src
G000 family tyrosine kinase
0025
4087
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MMP | ENS 0.25 0 0 0.25 0 0 0 0 | matrix metallopeptidase 13
13 G000

0013

7745
MMP | ENS 0.25 0 0 0.25 0 0 0 0 | matrix metallopeptidase 8
8 G000

0011

8113
WAS ENS 0.25 0 0 0 0 0 0 0.25 | WASP actin nucleation

G000 promoting factor

0001

5285
IL6S ENS 0.24 0 0 0 0 0 0 0.24959 | interleukin 6 signal
T G000 959 transducer

0013

4352
SPTA | ENS 0.24 0 0 0 0 0 0 0.249165 | spectrin alpha, erythrocytic 1
1 G000 916

0016 5

3554
NSD ENS 0.24 0 0 0 0 0 0 0.249165 | NAD(P) dependent steroid
HL G000 916 dehydrogenase-like

0014 5

7383
RB1 ENS 0.24 0 0 0 0 0 0 0.249165 | RB transcriptional

G000 916 corepressor 1

0013 5

9687
TTC7 | ENS 0.24 0 0 0 0 0 0 0.249165 | tetratricopeptide repeat
A G000 916 domain 7A

0006 5

8724
CUX ENS 0.24 0 0 0 0 0 0 0.24903 | cut like homeobox 1
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1 G000 903

0025

7923
E2F4 ENS 0.24 0 0 0 0 0 0 0.24903 | E2F transcription factor 4

G000 903

0020

5250
HYD ENS 0.24 0 0 0 0 0 0 0.24903 | HYDIN axonemal central
IN G000 903 pair apparatus protein

0015

7423
AK7 ENS 0.24 0 0 0 0 0 0 0.24903 | adenylate kinase 7

G000 903

0014

0057
TTLL | ENS 0.24 0 0 0 0 0 0 0.24903 | tubulin tyrosine ligase like 1
1 G000 903

0010

0271
TP73 ENS 0.24 0 0 0 0 0 0 0.24903 | tumor protein p73

G000 903

0007

8900
CAC ENS 0.24 0 0 0 0 0 0 0.24903 | calcium voltage-gated
NA2 G000 903 channel auxiliary subunit
D2 0000 alpha2delta 2

7402
DSG ENS 0.24 0 0 0 0 0 0 0.24717 | desmoglein 4
4 G000 717

0017

5065
PSTP | ENS 0.24 0 0 0 0 0 0 0.24717 | proline-serine-threonine
1P2 G000 717 phosphatase interacting
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0015 protein 2
2229
CcoL ENS 0.24 0 0 0 0.247125 | collagen type VIl alpha 2
8A2 G000 712 chain
0017 5
1812
MIC ENS 0.24 0.246955 0 0 0 | MHCclass |
B G000 695 polypeptide-related sequence
0020 5 B
4516
DDX ENS 0.24 0.246955 0 0 0 | DExD-box helicase 39B
39B G000 695
0019 5
8563
1D2 ENS 0.24 0.246598 0 0 0 | inhibitor of DNA binding 2
G000 659
0011 8
5738
KRT ENS 0.24 0 0 0.0321 0.23585 | keratin 10
10 G000 387
0018 5
6395
LUM ENS 0.24 0 0 0 0.24379 | lumican
G000 379
0013
9329
ALO ENS 0.24 0 0.00666 0 0.24045 | arachidonate
X12B | G000 211 12-lipoxygenase, 12R type
0017 5
9477
KRA ENS 0.23 0 0.042386 0 0.228825 | KRAS proto-oncogene,
S G000 942 GTPase
0013 1
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3703
SMA | ENS 0.23 0.239325 0 0 0 0 0 0 | SWI/SNF related, matrix
RCA G000 932 associated, actin dependent
4 0012 5 regulator of chromatin,
7616 subfamily a, member 4
GRM ENS 0.23 0.239325 0 0 0 0 0 0 | glutamate metabotropic
4 G000 932 receptor 4
0012 5
4493
ST14 ENS 0.23 0 0 0 0 0 0 0.239045 | suppression of
G000 904 tumorigenicity 14
0014 5
9418
MPZ ENS 0.23 0 0 0 0 0 0 0.237275 | myelin protein zero like 3
L3 G000 727
0016 5
0588
RAF1 | ENS 0.23 0 0 0 0 0 0.024 0.228825 | Raf-1 proto-oncogene,
G000 482 serine/threonine kinase
0013 5
2155
NPM ENS 0.23 0 0 0 0 0 0.0232 0.228825 | nucleophosmin 1
1 G000 462
0018 5
1163
XPA ENS 0.23 0 0 0 0 0 0 0.234445 | XPA, DNA damage
G000 444 recognition and repair factor
0013 5
6936
CEP7 | ENS 0.23 0.233333 0 0 0 0 0 0 | centrosomal protein 76
6 G000 333
0010 3
1624
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TGM ENS 0.23 0.229711 0.007496 0 | transglutaminase 3
3 G000 158

0012 5

5780
CcoL ENS 0.23 0 0 0.230125 | collagen type V alpha 2 chain
5A2 G000 012

0020 5

4262
FST ENS 0.23 0 0.004971 0.228825 | follistatin

G000 006

0013 8

4363
PBX1 | ENS 0.22 0 0 0.228825 | PBX homeobox 1

G000 882

0018 5

5630
ZFP ENS 0.22 0 0 0.228825 | zinc finger protein, FOG
M1 G000 882 family member 1

0017 5

9588
RAD ENS 0.22 0 0 0.228825 | RADS9 checkpoint clamp
9A G000 882 component A

0017 5

2613
ILK ENS 0.22 0 0 0.228825 | integrin linked kinase

G000 882

0016 5

6333
ZNF1 | ENS 0.22 0 0 0.228825 | zinc finger protein 148
48 G000 882

0016 5

3848
TAL1 | ENS 0.22 0 0 0.228825 | TAL bHLH transcription



https://doi.org/10.20944/preprints201907.0018.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 July 2019 d0i:10.20944/preprints201907.0018.v1

34 of 64
G000 882 factor 1, erythroid
0016 5 differentiation factor
2367
NFE2 ENS 0.22 0 0 0 0 0 0 0.228825 | nuclear factor, erythroid 2
G000 882
0012 5
3405
ARA ENS 0.22 0 0 0 0 0 0 0.228825 | ArfGAP with RhoGAP
P3 G000 882 domain, ankyrin repeat and
0012 5 PH domain 3
0318
TCF2 | ENS 0.22 0 0 0 0 0 0 0.228825 | transcription factor 21
1 G000 882
0011 5
8526
PDG ENS 0.22 0 0 0 0 0 0 0.228825 | platelet derived growth factor
FRB G000 882 receptor beta
0011 5
3721
SOD ENS 0.22 0 0 0 0 0 0 0.228825 | superoxide dismutase 2
2 G000 882
0011 5
2096
MAP ENS 0.22 0 0 0 0 0 0 0.228825 | mitogen-activated protein
K14 G000 882 kinase 14
0011 5
2062
ATEl | ENS 0.22 0 0 0 0 0 0 0.228825 | arginyltransferase 1
G000 882
0010 5
7669
PIEZ ENS 0.22 0 0 0 0 0 0 0.228825 | piezo type mechanosensitive
01 G000 882 ion channel component 1



https://doi.org/10.20944/preprints201907.0018.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 July 2019 d0i:10.20944/preprints201907.0018.v1

35 of 64
0010 5
3335
NPR ENS 0.22 0 0 0 0 0 0 0.228825 | NPR3 like, GATOR1
L3 G000 882 complex subunit
0010 5
3148
GAT ENS 0.22 0 0 0 0 0 0 0.228825 | GATA binding protein 1
Al G000 882
0010 5
2145
XBP1 | ENS 0.22 0 0 0 0 0 0 0.228825 | X-box binding protein 1
G000 882
0010 5
0219
ELP1 | ENS 0.22 0 0 0 0 0 0 0.228825 | elongator complex protein 1
G000 882
0007 5
0061
CRE ENS 0.22 0 0 0 0 0 0 0.228825 | CREB binding protein
BBP G000 882
0000 5
5339
KRIT ENS 0.22 0 0 0 0 0 0 0.228825 | KRIT1 ankyrin repeat
1 G000 882 containing
0000 5
1631
NCF4 | ENS 0.22 0.22628 0 0 0 0 0 0 | neutrophil cytosolic factor 4
G000 628
0010
0365
IFNG | ENS 0.22 0 0 0 0 0 0.1035 0.2 | interferon gamma
G000 587
0011 5
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1537
ITGA | ENS 0.22 0 0 0.225 0 0 0 0 | integrin subunit alpha L
L G000 5
0000
5844
IL10 ENS 0.22 0 0 0 0 0 | 0.096945 0.2 | interleukin 10
G000 423
0013 6
6634
R3H ENS 0.22 0.223379 0 0 0 0 0 0 | R3H domain and coiled-coil
CC1L | G000 337 containing 1 like
0016 9
6024
CCR ENS 0.22 0 0 0 0 0 | 0.093512 0.2 | C-C motif chemokine
4 G000 337 receptor 4
0018 8
3813
TME ENS 0.22 0.223299 0 0 0 0 0 0 | transmembrane protein 235
M235 | G000 329
0020 9
4278
MYC | ENS 0.22 0.213265 0 0 0 0.034996 0 0 | MYC proto-oncogene, bHLH
G000 201 transcription factor
0013 4
6997
L2 ENS 0.22 0 0 0 0 0 | 0.084292 0.2 | interleukin 2
G000 107
0010 3
9471
KPN ENS 0.21 0.218649 0 0 0 0 0 0 | karyopherin subunit alpha 3
A3 G000 864
0010 9
2753
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ROR ENS 0.21 0 0 0 0 0.068112 0.0144 0.2 | RAR related orphan receptor
A G000 862 A
0006 8
9667
TGF ENS 0.21 0 0 0 0 0 | 0.076655 0.19836 | transforming growth factor
B1 G000 752 beta 1
0010 4
5329
1L22 ENS 0.21 0 0 0.2 0 0.00476 | 0.067724 0 | interleukin 22
G000 746
0012
7318
BCL2 | ENS 0.21 0.217429 0 0 0 0 0 0 | BCL2like 11
L11 G000 742
0015 9
3094
298 Supplement table 2. Node table of 173 targets extracted from Cytoscape
S Averag Between Closen Clusteri D Ecc Is name Neighbour Numbe Number of Partner of Ra sel Self shared St Top
U e ness ess ng eg entr Singl hood rof Undirecte Multi Edged dia ect -Lo name re olog
I Shortest Centralit Central Coeffici re icity e Connectivi Directe d Edges Node Pairs lity ed ops ss ical
D Path y ity ent e Node ty d Coe
Length Edges ffici
ent
2 1.88953 0.11139 0.5292 0.25436 62 4 FAL STAT3 20.59677 62 0 0 0.8 F 0 STAT3 2 0.15
3 5 31 3 SE 88 A 1 358
7 80 Ls 6 7
8 E 4
6
2 1.95348 0.07430 0.5119 0.28258 57 5 FAL L2 21.47368 57 0 0 0.8 F 0 L2 1 0.16
2 8 7 05 1 SE 80 A 7 145
5 81 LS 4 6
4 E 9
8
2 1.95348 0.08791 0.5119 0.24713 55 4 FAL EGFR 21.16364 55 0 0 0.8 F 0 EGFR 2 0.16
4 8 3 05 8 SE 80 A 0 019
0 81 LS 7 3
4 E 8
0
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2 1.96511 0.06725 0.5088 0.30118 54 5 FAL IL10 22.07407 54 0 0 0.8 F 0 IL10 1 0.16

2 6 6 76 8 SE 79 A 5 597
3 36 LS 4
E 1
6

2 1.91860 0.12662 0.5212 0.23529 52 4 FAL MYC 20.15385 52 0 0 0.8 F 0 MYC 2 0.14

0 5 3 12 4 SE 85 A 4 682

4 17 LS 1 8
4 E 6
2

2 2.02325 0.05693 0.4942 0.31497 46 5 FAL IL17A 22.08696 46 0 0 0.8 F 0 IL17A 1 0.16

1 6 1 53 6 SE 72 A 2 99
1 09 LS 7
3 E 9
0

2 2.10465 0.02071 0.4751 0.38717 40 5 FAL FOXP 25.1 40 0 0 0.8 F 0 FOXP 7 0.19

2 1 6 38 9 SE 3 61 A 3 1 920

6 91 LS 4 6
9 E 2

2 2.12209 0.02708 0.4712 0.43812 38 5 FAL IFNG 26.18421 38 0 0 0.8 F 0 IFNG 7 0.21

0 3 7 33 2 SE 59 A 7 116

1 73 LS 0 3
8 E 0

2 2.13953 0.03839 0.4673 0.40991 37 5 FAL 1L13 24.32432 37 0 0 0.8 F 0 1L13 9 0.19

3 5 7 91 SE 57 A 6 938
5 55 LS 8
8 E 8

2 2.12790 0.01767 0.4699 0.46218 35 5 FAL JAK2 27.8 35 0 0 0.8 F 0 JAK2 5 0.22

3 7 7 45 5 SE 59 A 7 217

8 01 LS 1 1
2 E 0

2 2.21511 0.02393 0.4514 0.42424 34 5 FAL IL7TR 25.47059 34 0 0 0.8 F 0 IL7R 7 0.22

2 6 4 44 2 SE 48 A 1 148

1 1 | Ls 3 3
E 4

1 2.14534 0.03559 0.4661 0.33467 32 5 FAL MAPK 25.1875 32 0 0 0.8 F 0 MAPK 8 0.19

9 9 1 25 7 SE 14 56 A 14 8 783

0 83 LS 8 5
1 E 6

2 2.15697 0.05974 0.4636 0.28965 30 4 FAL CREB 19.96667 30 0 0 0.8 F 0 CREB 1 0.15

0 7 6 12 5 SE BP 55 A BP 1 946

8 37 LS 8 7
8 E 1
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0

2 2.18023 0.02128 0.4586 0.34482 30 4 FAL KRAS 24.3 30 0 0 0.8 F 0 KRAS 6 0.20

3 3 8 67 8 SE 52 A 4 055

9 47 LS 9 1
1 E 0

1 217441 0.04543 0.4598 0.30687 28 5 FAL LYN 23.28571 28 0 0 0.8 F 0 LYN 1 0.18

8 9 1 93 8 SE 53 A 0 902

9 19 LS 6 4
8 E 2
6

2 2.23837 0.00496 0.4467 0.59259 28 5 FAL JAK3 30.28571 28 0 0 0.8 F 0 JAK3 2 0.26

1 2 5 53 3 SE 45 A 0 335

2 20 LS 8 4
3 E 6

2 225 0.00309 0.4444 0.63532 27 5 FAL JAK1 31.03704 27 0 0 0.8 F 0 JAK1 1 0.27

2 4 44 8 SE 43 A 4 225

7 75 LS 7 5
E 6

2 2.22674 0.03723 0.4490 0.52536 24 4 FAL PDGF 30.29167 24 0 0 0.8 F 0 PDGF 7 0.25

0 4 2 86 2 SE RB 46 A RB 7 455

2 65 LS 3 2
7 E 0

2 2.35465 0.00496 0.4246 0.56159 24 5 FAL IL21 28.5 24 0 0 0.8 F 0 IL21 1 0.27

3 1 7 91 4 SE 30 A 1 403

1 66 LS 9 8
9 E 6

2 221511 0.01374 0.4514 0.47826 24 5 FAL KIT 29.625 24 0 0 0.8 F 0 KIT 4 0.23

4 6 5 44 1 SE 48 A 7 891

2 11 LS 1 1
E 4

1 2.24418 0.01072 0.4455 0.43083 23 5 FAL ETS1 29.30435 23 0 0 0.8 F 0 ETS1 3 0.24

7 6 9 96 SE 44 A 9 420

6 47 LS 2 3
7 E 0

1 2.23255 0.02461 0.4479 0.41897 23 5 FAL TGFB 28.34783 23 0 0 0.8 F 0 TGFB 5 0.23

8 8 7 17 2 SE 1 45 A 1 2 587
3 93 LS 9
E 8

2 2.24418 0.01212 0.4455 0.47035 23 5 FAL ZAPT0 28.43478 23 0 0 0.8 F 0 ZAP70 4 0.23

1 6 4 96 6 SE 44 A 5 695

4 47 LS 0 7
7 E 4

1 2.30814 0.00724 0.4332 0.69697 22 5 FAL 1L22 31.54545 22 0 0 0.8 F 0 1L22 2 0.28
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9 3 49 SE % | A 8 | 677
6 48 | Ls 0 7
3| E 2
2 | 227325 | 001196 | 04398 | 067965 | 22 5 | FAL | TsLp 31.54545 2 0 0| 08| F 0 | TsLP 4| 027
2 6 3 %8 4 SE 0 | A 5 | 671
2 84 | LS 0 5
3| E 4
2 | 228488 | 002081 | 04376 | 041991 | 22 5 | FAL | NFKBI 27.27273 2 0 0| o8| F 0 | NFKBI 5 | 023
2 4 59 3 SE A 9 [ A A 0| 675
8 39 | LS 2 9
E 4
2 | 238953 | 003684 | 04184 | 028571 | 21 5 | FAL | GATA 17.61905 21 0 0| o8| F 0 | GATA 8 | 017
2 5 9 91 4 SE 1 % | A 1 8 | 213
0 30 | Ls 7 6
8 | E 2
2 | 241279 | 000198 | 04144 | 065238 | 21 5 | FAL | IL21R 30.28571 21 0 0| 08| F 0 | IL21R 8 | 030
3 1 2 58 1 SE 2 | A 3 | 903
2 20 | Ls 0 8
1 E
2 2.40697 5.49E-0 0.4154 0.76190 21 5 FAL IL4R 31.57143 21 0 0 0.8 F 0 IL4AR 2 0.31
3 7 4 59 5 SE 24 A 7 571
6 12 | Ls 0 4
8 | E
2 | 245348 | 306E-0 | 04075 | 081578 | 20 5 | FAL | IL6R 32,55 20 0 0| o8| F 0 | IL6R 1| 033
0 8 4 83 9 SE 18 | A 3 | 906
9 31 | Ls 4 3
4| E
2 | 234302 | 001547 | 04267 | 036315 | 20 5 | FAL | RARA 2155 20 0 0| o8| F 0 | RARA 4 | 020
3 3 6 99 8 SE 2| A 5 | 235
3 12 LS 2 8
2 E 0
1 2.26162 0.02003 0.4421 0.46783 19 5 FAL FASL 31.10526 19 0 0 0.8 F 0 FASL 4 0.26
7 8 3 59 6 SE G 2 | A G 8 | 724
3 29 | LS 0 1
7 E 4
1 2.30232 0.03339 0.4343 0.39766 19 4 FAL VDR 26.89474 19 0 0 0.8 F 0 VDR 6 0.23
8 6 3 43 1 SE 37 | A 9 | 96
2 20 | LS 0 2
9| E 0
2 | 238953 | 001652 | 04184 | 034502 | 19 5 | FAL | PTPN2 23.63158 19 0 0| o8| F o | PTPN2 4 | 023
0 5 2 91 9 SE 2 % | A 2 6 | 065
3 30 | LS 0
8 | E 0
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2 2.27907 0.00702 0.4387 0.52631 19 5 FAL KITLG 32.21053 19 0 0 0.8 F 0 KITLG 2 0.27
4 7 76 6 SE 40 A 5 530
1 11 LS 9 4
6 E 8
1 2.42441 0.09176 0.4124 0.16993 18 5 FAL FLG 12.83333 18 0 0 0.8 F 0 FLG 1 0.13
8 9 5 7 5 SE 21 A 8 173
1 94 LS 8
8 E 2
8
1 2.37209 0.00128 0.4215 0.71241 18 5 FAL IL12B 335 18 0 0 0.8 F 0 IL12B 5 0.31
8 3 4 69 8 SE 28 A 6 308
6 48 LS 2 4
8 E
1 2.40697 8.88E-0 0.4154 0.69934 18 5 FAL ILIR1 32.22222 18 0 0 0.8 F 0 IL1IR1 4 0.31
8 7 4 59 6 SE 24 A 4 590
7 12 LS 8 4
8 E
1 2.24418 0.01071 0.4455 0.48366 18 4 FAL NR3C 29.38889 18 0 0 0.8 F 0 NR3C 3 0.23
9 6 7 96 SE 1 44 A 1 0 700
1 47 LS 9 7
7 E 4
2 2.34883 0.00999 0.4257 0.33333 18 5 FAL ITGB2 23.05556 18 0 0 0.8 F 0 ITGB2 2 0.21
4 7 5 43 3 SE 31 A 6 151
4 39 LS 0 9
5 E 6
1 2.31976 0.00497 0.4310 0.54411 17 5 FAL MMP1 30.29412 17 0 0 0.8 F 0 MMP1 1 0.26
8 7 5 78 8 SE 35 A 7 573
5 02 LS 9 8
9 E 4
2 2.37790 0.01499 0.4205 0.36029 17 5 FAL RB1 21.52941 17 0 0 0.8 F 0 RB1 3 0.20
1 7 5 38 4 SE 27 A 1 588
7 76 LS 0 2
2 E 2
1 2.49418 0.00281 0.4009 0.55833 16 6 FAL CD2 27.75 16 0 0 0.8 F 0 CD2 9 0.30
3 6 2 32 3 SE 13 A 5 494
4 22 LS 6 5
7 E
1 2.37790 0.01644 0.4205 0.49166 16 5 FAL BCL2 31.125 16 0 0 0.8 F 0 BCL2 3 0.28
7 7 38 7 SE L11 27 A L11 7 497
0 76 LS 8 7
2 E 2
1 2.54069 0.00482 0.3935 0.45 16 5 FAL ITK 22.625 16 0 0 0.8 F 0 ITK 1 0.24
9 8 3 93 SE 07 A 3 260
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3 41 LS 2 8
3 E 2
2 2.51162 1.50E-0 0.3981 0.825 16 5 FAL IL6ST 31.375 16 0 0 0.8 F 0 IL6ST 7 0.34
0 8 4 48 SE 11 A 0 861
7 04 LS 1
7 E
2 2.35465 0.00491 0.4246 0.55833 16 5 FAL REL 32.0625 16 0 0 0.8 F 0 REL 1 0.28
2 1 6 91 3 SE 30 A 8 885
9 66 LS 7 1
9 E 6
2 2.59302 0.00646 0.3856 0.44166 16 5 FAL RXRA 16.25 16 0 0 0.8 F 0 RXRA 1 0.21
3 3 6 5 7 SE 00 A 4 666
0 87 LS 6 7
2 E 2
1 2.41279 0.00274 0.4144 0.58095 15 5 FAL RELB 30.13333 15 0 0 0.8 F 0 RELB 1 0.28
7 1 1 58 2 SE 23 A 1 974
2 40 LS 8 4
1 E 4
1 2.54069 0.02784 0.3935 0.33333 15 6 FAL HLA- 22.66667 15 0 0 0.8 F 0 HLA- 6 0.25
9 8 5 93 3 SE DRB1 07 A DRB1 3 900
2 41 LS 4 4
3 E 8
1 2.36627 0.03334 0.4226 0.44761 15 5 FAL SMAR 23.8 15 0 0 0.8 F 0 SMAR 6 0.22
9 9 4 04 9 SE CA4 29 A CA4 8 389
7 21 LS 5 9
5 E 0
1 2.47674 0.00857 0.4037 0.44871 13 5 FAL WAS 21.53846 13 0 0 0.8 F 0 WAS 1 0.22
6 4 5 56 8 SE 15 A 7 591
7 40 LS 2 1
7 E 6
1 2.58720 0.02302 0.3865 0.41025 13 5 FAL MEIS1 18.07692 13 0 0 0.8 F 0 MEIS1 4 0.22
9 9 6 17 6 SE 01 A 5 687
9 59 LS 5 4
9 E 8
2 2.40116 0.00357 0.4164 0.55128 13 5 FAL RAF1 29.84615 13 0 0 0.8 F 0 RAF1 1 0.27
1 3 4 65 2 SE 24 A 2 381
6 85 LS 3 8
5 E 8
1 2.45930 0.00308 0.4066 0.54545 12 5 FAL NPM1 29.41667 12 0 0 0.8 F 0 NPM1 7 0.28
2 2 6 19 5 SE 17 A 8 839
8 58 LS 0 9
7 E
1 2.48837 0.00343 0.4018 0.40909 12 5 FAL CARD 23.41667 12 0 0 0.8 F 0 CARD 9 0.24
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7 2 1 69 1 SE 11 13 A 1 8 392

7 95 LS 2 4
3 E

2 2.62790 0.00205 0.3805 0.60606 12 5 FAL RARG 18.91667 12 0 0 0.7 F 0 RARG 6 0.24

2 7 2 31 1 SE 96 A 0 890

4 51 LS 4 4
2 E

2 2.56976 2.91E-0 0.3891 0.71212 12 6 FAL ITGAL 32.16667 12 0 0 0.8 F 0 ITGAL 1 0.36

4 7 4 4 1 SE 03 A 2 973

3 7 LS 0 2
9 E

1 2.47093 9.95E-0 0.4047 0.74545 11 5 FAL MMP1 33.45455 11 0 0 0.8 F 0 MMP1 5 0.33

4 4 06 5 SE 3 16 A 3 2 123

1 13 LS 2 3
4 E

1 2.44186 0.00102 0.4095 0.61818 11 5 FAL MMP7 34.27273 1 0 0 0.8 F 0 MMP7 3 0.33

6 9 24 2 SE 19 A 7 274

1 76 LS 4 5
7 E

1 2.41860 0.00181 0.4134 0.52727 11 5 FAL 1D2 33.63636 1 0 0 0.8 F 0 1D2 7 0.31

7 5 1 62 3 SE 22 A 8 435

8 67 LS 6 9
4 E

2 2.63953 0.00151 0.3788 0.6 11 5 FAL PBX1 19.54545 11 0 0 0.7 F 0 PBX1 3 0.27

0 5 5 55 SE 95 A 8 146

0 05 LS 6 5
8 E

2 2.70348 0.00332 0.3698 0.43636 11 5 FAL TALL 17.36364 11 0 0 0.7 F 0 TALL 1 0.24

1 8 8 92 4 SE 87 A 2 116

3 06 LS 5 2

4 E 8

2 251744 0.00212 0.3972 0.73333 10 5 FAL IL18R 36 10 0 0 0.8 F 0 IL18R 6 0.38

0 2 2 29 3 SE 1 10 A 1 7 297

6 32 LS 0 9
E

2 2.76744 0.00131 0.3613 0.6 10 5 FAL RARB 16 10 0 0 0.7 F 0 RARB 3 0.26

1 2 6 45 SE 79 A 1 229

0 07 LS 0 5
E

9 25 0.00816 0.4 0.58333 9 5 FAL SOD2 30.22222 9 0 0 0.8 F 0 SOD2 1 0.30

9 3 3 SE 12 A 7 725

5 LS 6 6

E 2
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1 | 283139 | 001783 | 03531 | 0.16666 9 5 | FAL | ACTL 7.555556 9 0 0| 07| F 0 | AcTL 2 | 014
1 5 7 83 7 SE | 9 | A 9 1| 666
7 o7 | Ls 5 7
6| E 0
1 | 263372 | 002287 | 0379 | 019444 | 9 5 | FAL | ENSG 17.66667 9 0 0| 07| F 0 | ENsG 4| oz
2 1 9 91 4 SE | 000001 9%5 | A 000001 | 4 | 666
3 96689 78 | Ls 96689 2 7
5| E 6
1 | 263953 | 001728 | 03788 | 044444 | 9 6 | FAL | PTGD 2555556 9 0 0| 07| F 0 | PTGD 3| o031
3 5 2 55 4 SE R2 95 | A R2 3| 412
6 05 | Ls 2 9
8| E 4
2 | 261627 | 000116 | 03822 | 0.66666 9 5 | FAL | LAT 25.66667 9 0 0| 07| F 0 | LAT 5 | 028
1 9 2 2 7 SE 97 | A 2 | 839
5 % | Ls 2
5| E
2 | 292441 | 568E-0 | 03419 | 072222 9 5 | FAL | RXRB 13.66667 9 0 0| 07| F 0 | RXRB 2 | 029
3 9 4 48 2 SE 5 | A 0| 710
4 4 | Ls 6 1
8| E
1 | 267441 | 002085 | 03739 | 010724 | 8 5 | FAL | FKBPL 145 8 0 0| 07| F o | FkBPL | 3 | 018
6 9 4 13 3 SE | A %9 | A A 1| 109
5 69 | LS 9
8| E 6
1 | 251744 | 001053 | 03972 | 053571 8 5 | FAL | cBA 32.875 8 0 0| 08| F 0 | GBA 1| 035
6 2 8 29 4 SE 10| A 6 | 215
9 32 | Ls 7 1
E 2
1 | 326744 | 000770 | 03060 | 057142 8 6 | FAL | SPRRL 7.125 8 0 0| 07| F 0 | SPRRL 2 | 032
7 2 2 5 9 SE B 6 | A B 8 | 386
1 57 | LS 2 4
E 2
1| 28779 | 001044 | 03474 | 046428 8 5 | FAL | RASG 16.625 8 0 0| 07| F 0 | RASG 3 03
7 7 75 6 SE RP1 65 | A RP1 2
9 2% | LS 6
2 | E 0
1| 261627 | 1326-0 | 03822 | 082142 8 5 | FAL | IKzF3 35.375 8 0 o| o7 | F 0 | IKzF3 7 | 040
8 9 4 2 9 SE 97 | A 8 | 660
8 9% | Ls 9
5| E
1 | 293023 | 196E-0 | 03412 | 085714 | 8 5 | FAL | RXRG 15.125 8 0 0| 07| F 0 | RXRG 5 | 032
9 3 4 7 3 SE 58 | A 4| 880
8 72 | Ls 4
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1 E
1 2.65697 0.00510 0.3763 0.38095 7 5 FAL LRRC 25.28571 7 0 0 0.7 F 0 LRRC 1 0.32
0 7 9 68 2 SE 32 92 A 32 3 417
7 87 LS 8 6
8 E 0
1 2.59883 0.01446 0.3847 0.38095 7 5 FAL MGM 26 7 0 0 0.8 F 0 MGM 3 0.30
1 7 6 87 2 SE T 00 A T 6 420
5 14 LS 7 2
5 E 0
1 2.55814 0.03923 0.3909 0.19047 7 5 FAL ovoL 14.14286 7 0 0 0.8 F 0 ovoL 4 0.16
1 2 09 6 SE 1 05 A 1 8 899
8 23 LS 8
3 E 0
1 2.89534 0.01436 0.3453 0.23809 7 6 FAL CLEC 13 7 0 0 0.7 F 0 CLEC 3 0.23
2 9 4 82 5 SE 16A 63 A 16A 5 376
0 08 LS 6 6
1 E 4
1 2.75581 6.30E-0 0.3628 0.33333 7 5 FAL FOXC 21.14286 7 0 0 0.7 F 0 FOXC 2 0.28
2 4 4 69 3 SE 1 80 A 1 2 571
6 52 LS 4 4
3 E
1 2.90116 0.00322 0.3446 0.23809 7 5 FAL LumMm 14.57143 7 0 0 0.7 F 0 LUM 4 0.28
5 3 7 89 5 SE 62 A 8 571
6 35 LS 0 4
5 E
1 3.28488 0.00739 0.3044 0.61904 7 6 FAL RPTN 7.428571 7 0 0 0.7 F 0 RPTN 2 0.35
6 4 7 25 8 SE 14 A 7 374
6 39 LS 6 2
E 4
1 2.61046 7.17E-0 0.3830 0.57142 7 5 FAL TP73 24.42857 7 0 0 0.7 F 0 TP73 2 0.31
8 5 4 74 9 SE 98 A 3 318
4 69 LS 8 7
2 E
2 2.61627 5.38E-0 0.3822 0.61904 7 5 FAL E2F4 25 7 0 0 0.7 F 0 E2F4 1 0.29
1 9 4 22 8 SE 97 A 4 761
8 96 LS 8 9
5 E
1 3.27907 0.01563 0.3049 0.13333 6 6 FAL OR10 4.5 6 0 0 0.7 F 0 OR10 1 0.25
0 9 65 3 SE A3 15 A A3 9
4 11 LS 7
6 E 6
1 2.99418 7.38E-0 0.3339 0.33333 6 6 FAL TNIP1 16 6 0 0 0.7 F 0 TNIP1 1 0.33
1 6 4 81 3 SE 50 A 9 333
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3 72 LS 6 3
7 E
1 2.59883 5.24E-0 0.3847 0.8 6 5 FAL ILK 36.66667 6 0 0 0.8 F 0 ILK 2 0.39
2 7 5 87 SE 00 A 6 855
7 14 LS 1
5 E
1 2.91279 0.00385 0.3433 0.4 6 6 FAL SPINK 145 6 0 0 0.7 F 0 SPINK 1 0.28
3 1 6 13 SE 5 60 A 5 1 431
0 90 LS 7 4
1 E 8
1 2.73255 0.00577 0.3659 0.53333 6 5 FAL NFE2 20.33333 6 0 0 0.7 F 0 NFE2 1 0.30
3 8 7 57 3 SE 83 A 4 808
3 43 LS 8 1
E 6
1 2.80232 0.00307 0.3568 0.46666 6 6 FAL CCR4 28.16667 6 0 0 0.7 F 0 CCR4 6 0.40
3 6 8 46 7 SE 74 A 4 238
7 70 LS 4 1
9 E
1 3.31395 0.00466 0.3017 0.4 6 6 FAL HRNR 75 6 0 0 0.7 F 0 HRNR 1 0.31
3 3 8 54 SE 10 A 4 884
9 75 LS 5 1
6 E 8
1 2.58720 0.00128 0.3865 0.73333 6 5 FAL CUX1 33.16667 6 0 0 0.8 F 0 CUX1 4 0.34
4 9 1 17 3 SE 01 A 3 912
7 59 LS 2 3
9 E
1 2.84302 0.00128 0.3517 0.26666 6 5 FAL SPTAL 175 6 0 0 0.7 F 0 SPTAL 3 0.28
4 3 1 38 7 SE 69 A 3 611
8 62 LS 8 1
2 E
1 2.66279 0 0.3755 1 6 5 FAL IL15R 38.16667 6 0 0 0.7 F 0 IL15R 0 0.46
5 1 46 SE A 92 A A 544
8 15 LS 7
1 E
1 2.68023 0.01467 0.3731 0.46666 6 5 FAL DSG3 17.33333 6 0 0 0.7 F 0 DSG3 3 0.22
6 3 6 02 7 SE 89 A 0 587
4 97 LS 4 7
1 E 6
1 3.36627 0.00495 0.2970 0.73333 6 6 FAL LCE3E 8 6 0 0 0.7 F 0 LCE3E 2 0.38
7 9 6 64 3 SE 04 A 0 095
5 21 LS 0 2
5 E 4
2 2.91860 0.01207 0.3426 0.26666 6 6 FAL IL18R 155 6 0 0 0.7 F 0 IL18R 2 0.27
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0 5 2 29 7 SE AP 60 A AP 4 381
5 17 LS 3
4 E 4
8 2.89534 0.00421 0.3453 0.3 5 6 FAL TGM3 134 5 0 0 0.7 F 0 TGM3 9 0.26
8 9 8 82 SE 63 A 8 938
08 LS 2 8
1 E
9 2.66279 0.01519 0.3755 0.3 5 5 FAL XBP1 26.6 5 0 0 0.7 F 0 XBP1 2 0.32
2 1 2 46 SE 92 A 1 75
15 LS 8
1 E 8
9 2.59883 5.75E-0 0.3847 0.9 5 5 FAL MMP8 48.2 5 0 0 0.8 F 0 MMP8 6 0.54
4 7 6 87 SE 00 A 157
14 LS 3
5 E
9 2.70930 0 0.3690 1 5 5 FAL NFKBI 32.2 5 0 0 0.7 F 0 NFKBI 0 0.42
6 2 99 SE z 86 A z 933
33 LS 3
7 E
1 2.90116 0.00428 0.3446 0.2 5 5 FAL SLC4 16 5 0 0 0.7 F 0 SLC4 7 0.32
0 3 7 89 SE Al 62 A Al 8 244
5 35 LS 4 9
5 E
1 3.06395 7.78E-0 0.3263 0.3 5 5 FAL CEBP 138 5 0 0 0.7 F 0 CEBP 2 0.33
2 3 4 76 SE E 42 A E 4 170
1 00 LS 6 7
6 E
1 3.03488 0.01007 0.3295 0.2 5 6 FAL PDE4 9.2 5 0 0 0.7 F 0 PDE4 1 0.22
3 4 5 02 SE D 45 A D 9 564
2 64 LS 5 1
E 8
1 2.80814 6.60E-0 0.3561 0.7 5 5 FAL CYP24 19.6 5 0 0 0.7 F 0 CypP24 2 0.31
4 4 08 SE Al 73 A Al 6 612
4 98 LS 2 9
3 E
1 2.79651 0.00337 0.3575 0.4 5 5 FAL TACR 21 5 0 0 0.7 F 0 TACR 8 0.29
4 2 8 88 SE 1 75 A 1 8 166
9 43 LS 8 7
6 E
1 3.28488 1.59E-0 0.3044 0.7 5 6 FAL DSG4 8.8 5 0 0 0.7 F 0 DSG4 2 0.4
5 4 4 25 SE 14 A 6
1 39 LS
E
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1 3.09302 0.02458 0.3233 0.1 5 5 FAL COLs 7.2 5 0 0 0.7 F 0 COL5 3 0.22
5 3 7 08 SE A2 38 A A2 8
7 37 LS 0
2 E 8
1 2.62209 8.63E-0 0.3813 0.5 5 5 FAL NTRK 34.4 5 0 0 0.7 F 0 NTRK 3 0.40
6 3 4 75 SE 1 97 A 1 6 235
0 23 LS 0 3
8 E
1 4.19186 1.40E-0 0.2385 0.8 5 7 FAL LCES 6.2 5 0 0 0.6 F 0 LCES 2 0.62
9 4 58 SE A 01 A A 4
4 01 LS
7 E
2 3.33720 177E-0 0.2996 0.5 5 6 FAL ZFPM 9.2 5 0 0 0.7 F 0 ZFPM 1 0.38
1 9 4 52 SE 1 07 A 1 4 333
9 84 LS 3
9 E
9 2.77325 6.78E-0 0.3605 0.83333 4 6 FAL MICB 36.25 4 0 0 0.7 F 0 MICB 2 0.49
0 6 5 87 3 SE 78 A 0 657
34 LS 5
3 E
1 3.72674 0.01186 0.2683 0.16666 4 7 FAL AK7 3 4 0 0 0.6 F 0 AK7 2 0.41
1 4 5 31 7 SE 59 A 1 666
1 15 LS 9 7
7 E 8
1 2.68604 8.83E-0 0.3722 0.5 4 5 FAL DHFR 30.5 4 0 0 0.7 F 0 DHFR 2 0.39
1 7 4 94 SE 89 A 1 285
4 24 LS 6 7
4 E
1 2.84883 8.13E-0 0.3510 0 4 5 FAL PPIA 19 4 0 0 0.7 F 0 PPIA 1 0.32
1 7 4 2 SE 68 A 3 142
6 89 LS 0 9
5 E
1 2.88372 1.78E-0 0.3467 0.83333 4 6 FAL TRAF 225 4 0 0 0.7 F 0 TRAF 1 0.40
1 1 4 74 3 SE 3IP2 64 A 31P2 1 178
9 53 LS 0 6
5 E
1 2.69767 0 0.3706 1 4 5 FAL F3 51 4 0 0 0.7 F 0 F3 0 0.61
2 4 9 SE 87 A 445
2 el LS 8
1 E
1 2.95348 9.48E-0 0.3385 0.5 4 6 FAL NCF4 19.75 4 0 0 0.7 F 0 NCF4 4 0.39
2 8 5 83 SE 55 A 0 795
4 81 LS 9
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4 E
1 3.06395 0.00189 0.3263 0.33333 4 6 FAL KRT10 11 4 0 0 0.7 F 0 KRT10 4 0.32
2 3 1 76 3 SE 42 A 1 575
9 00 LS 4 8
6 E
1 3.12209 0.01253 0.3202 0.16666 4 5 FAL KIF3A 8 4 0 0 0.7 F 0 KIF3A 1 0.31
3 3 98 7 SE 34 A 5 25
5 73 LS 2
8 E 8
1 2.81395 0.00335 0.3553 0.33333 4 6 FAL CYsL 24.75 4 0 0 0.7 F 0 CYsL 7 0.39
4 3 2 72 3 SE TR1 73 A TR1 6 919
3 25 LS 0 4
6 E
1 3.25581 0.03383 0.3071 0 4 6 FAL XPA 6.5 4 0 0 0.7 F 0 XPA 7 0.28
4 4 7 43 SE 18 A 1 947
5 02 LS 0 4
3 E 2
1 2.63953 7.02E-0 0.3788 0.83333 4 5 FAL FCER2 42.75 4 0 0 0.7 F 0 FCER2 4 0.52
5 5 6 55 3 SE 95 A 134
5 05 LS 1
8 E
1 2.70930 0 0.3690 1 4 5 FAL RORA 425 4 0 0 0.7 F 0 RORA 0 0.55
5 2 99 SE 86 A 921
9 33 LS 1
7 E
1 2.84883 8.70E-0 0.3510 0.83333 4 6 FAL HLA- 3225 4 0 0 0.7 F 0 HLA- 4 0.48
6 7 6 2 3 SE B 68 A B 134
2 89 LS 3
5 E
1 3.01744 0.00759 0.3314 0.16666 4 5 FAL TNFR 9.25 4 0 0 0.7 F 0 TNFR 1 0.28
7 2 07 7 SE SF6B 47 A SF6B 5 225
4 82 LS 2 8
E 2
1 4.24418 0 0.2356 1 4 7 FAL LCEIE 6.5 4 0 0 0.5 F 0 LCE1E 0 0.81
9 6 16 SE 94 A 25
5 47 LS
7 E
8 3.37209 4.37E-0 0.2965 0.66666 3 6 FAL ALOX 9.333333 3 0 0 0.7 F 0 ALOX 6 0.49
3 3 5 52 7 SE 12B 03 A 12B 122
48 LS 8
8 E
8 2.79069 0.00120 0.3583 0.66666 3 5 FAL ZNF14 29.33333 3 0 0 0.7 F 0 ZNF14 3 0.40
4 8 9 33 7 SE 8 76 A 8 8 740
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16 | LS 0 7
3| E
8 | 341279 | 000382 | 02930 0 3 6 | FAL | ccbc 6.666667 3 0 o| 06| F o | ccoc 4 | 033
9 1 1 15 SE 80 8 | A 80 0 | 333
4 | Ls 0 3
1| E
9 | 284302 | 000341 | 03517 0 3 5 | FAL | GPC3 20.66667 3 0 o | o7 F 0 | GPc3 4 | 035
5 3 8 38 SE 69 | A 3 | 757
62 | LS 8 6
2 | E
1 | 319186 | 001225 | 03132 0 3 5 | FAL | KRITL 8.333333 3 0 o | o7 F 0 | KRITL 1| 033
0 97 SE % | A 5 | 333
1 01 | Ls 8 3
7 E 6
1 | 336627 | 001162 | 02970 | 0.33333 3 6 | FAL | NPRL 9.333333 3 0 o | o7 F 0 | NPRL 2 | 042
0 9 8 64 3 SE 3 04 | A 3 5 | 857
3 21 | LS 9 1
5 E 4
1 | 301162 1.49E-0 | 03320 | 0.66666 3 6 | FAL | PsSTPI 20 3 0 o | o7 F 0 | PsTPI 4 | 047
0 8 5 46 7 SE P2 8 | A P2 619
6 54 LS
7| E
1| 277907 0 0.3598 1 3 5 | FAL | cHD7 32.33333 3 0 o | o7 F 0 | cHD7 0 | 053
0 33 SE 7| A 888
9 61 | LS 9
6 | E
1 | 282558 | 001626 | 03539 | 0.33333 3 6 | FAL | PDE4 28.66667 3 0 o | o7 F 0 | PDE4 2 | o4
1 1 09 3 SE A 7| A A 8 | 666
2 80 | LS 3 7
2 E 8
1 | 358139 | 7.89E-0 | 02792 | 0.66666 3 6 | FAL | PDE4 5.666667 3 0 0| 06 | F 0 | PDE4 1| 043
3 5 4 21 7 SE B 7 A B 5 589
1 32 | Ls 2 7
6| E
1 | 337200 | 240E-0 | 02965 | 0.33333 3 6 | FAL | GRM4 6 3 0 0| o7 F 0 | GRM4 2 | 037
3 3 4 52 3 SE 03 | A 8 | 777
8 48 | Ls 8
8 | E
1| 346511 | 001191 | 0.2885 0 3 6 | FAL | RTELL 4.333333 3 0 o| 06| F 0 | RTELL 1| 041
4 6 8 91 SE 91 | A 6 | 666
2 86 | LS 3 7
E 4
1 | 350581 | 9.16E-0 | 02852 | 0.66666 3 6 | FAL | HRHL 6 3 0 o| 06| F 0 | HRH1 1 05
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5 4 5 4 7 SE 86 | A 2
0 77 | Ls
3| E
1 | 416279 | 001341 | 02402 0 3 7 | FAL | RAD9 2.333333 3 0 0| 06| F 0 | RAD9 2 | 033
5 1 8 23 SE | A o | A A 6 | 333
3 65 | LS 1 3
1] E 0
1| 31279 0 | 03197 1 3 5 | FAL | TBL 18.33333 3 0 0| 07| F o | TBLL 0| o057
6 7 03 SE XR1 34 | A XR1 201
3 o1 | Ls 7
2 | E
1 | 323255 | 000258 | 03093 0 3 6 | FAL | oLBL 6.666667 3 0 0| 07| F 0 | GLBL 4| 033
6 8 8 53 SE 20| A 8 | 33
8 93 | Ls 4 3
E
7 | 291860 0 | 0342 1 2 6 | FAL | KiAAl 405 2 0 0| 07| F 0| KiaaL | o | 066
5 5 29 SE 109 60 | A 109 393
17 | Ls 4
4| E
7 | 334883 | 000113 | 02986 0 2 6 | FAL | PRRSL 85 2 0 0| 07| F 0| PRREL | 1 05
6 7 6 1 SE 06 | A 6
39 | Ls 6
5| E
7 | 285465 0 | 03503 1 2 5 | FAL | KPNA 37 2 0 0| 07| F 0 | KPNA 0| o057
9 1 06 SE | 3 68 | A 3 812
16 | Ls 5
9| E
8 | 341860 | 289E-0 | 02925 0 2 6 | FAL | PIEZO 7 2 0 0| 06| F 0 | PIEZO 5 05
6 5 4 17 SE 1 97 | A 1 0
67 | LS
4| E
9 | 325581 | 0.00110 | 03071 0 2 6 | FAL | IKBK 12 2 0 o| o7 | F 0 | IKBK 2 05
1 4 2 43 SE | AP 18 | A AP 9
02 | Ls 2
3| E
9 | 335465 | 000138 | 02980 0 2 6 | FAL | PPP2R 9 2 0 o| o7 | F 0 | PPP2R 5 05
7 1 2 7] SE | 3c 5 | A 3c 1
66 | LS 2
9| E
9 | 347093 | 340E-0 | 02881 0 2 6 | FAL | MFN2 7 2 0 0| 06| F 0 | MFN2 4| 066
8 5 o7 SE 9| A 666
13 | Ls 7
4| E
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1 3.82558 1.55E-0 0.2613 0 2 6 FAL CACN 5 2 0 0 0.6 F 0 CACN 2 05
0 1 4 98 SE A2D2 46 A A2D2 0
2 80 LS
2 E
1 3.54069 2.88E-0 0.2824 0 2 6 FAL PBX2 75 2 0 0 0.6 F 0 PBX2 3 05
2 8 4 3 SE 82 A 8
5 41 LS
3 E
1 4.39534 0.00231 0.2275 0 2 7 FAL RADS5 3 2 0 0 0.5 F 0 RADS 1 05
5 9 13 SE 0 75 A 0 9
4 58 LS 6
1 E
1 3.41279 0 0.2930 1 2 6 FAL ST14 12 2 0 0 0.6 F 0 ST14 0 0.66
8 1 15 SE 98 A 666
0 40 LS 7
1 E
7 4.36046 0 0.2293 0 1 7 FAL AP5B1 3 1 0 0 0.5 F 0 AP5B1 0 0
2 5 33 SE 79 A
94 LS
2 E
7 3.65697 0 0.2734 0 1 6 FAL SCD 5 1 0 0 0.6 F 0 SCD 0 0
3 7 5 SE 67 A
87 LS
8 E
7 4.11627 0 0.2429 0 1 6 FAL STK36 4 1 0 0 0.6 F 0 STK36 0 0
4 9 38 SE 10 A
46 LS
5 E
7 5.15697 0 0.1939 0 1 8 FAL EFHC 3 1 0 0 0.4 F 0 EFHC 0 0
7 7 12 SE 1 80 A 1
37 LS
8 E
7 3.91279 0 0.2555 0 1 7 FAL PUS10 6 1 0 0 0.6 F 0 PUS10 0 0
8 1 72 SE 35 A
90 LS
1 E
8 3.22674 0 0.3099 0 1 6 FAL FST 23 1 0 0 0.7 F 0 FST 0 0
0 4 1 SE 21 A
65 LS
7 E
8 3.63372 0 0.2752 0 1 7 FAL PLA2 9 1 0 0 0.6 F 0 PLA2 0 0
1 1 SE G7 70 A G7
78 LS
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5 E
8 4.27325 0 0.2340 0 1 7 FAL ZNF36 6 1 0 0 0.5 F 0 ZNF36 0 0
2 6 14 SE 5 90 A 5
84 LS
3 E
8 3.58139 0 0.2792 0 1 6 FAL VAX2 13 1 0 0 0.6 F 0 VAX2 0 0
5 5 21 SE 7 A
32 LS
6 E
8 4.08720 0 0.2446 0 1 6 FAL TNXB 5 1 0 0 0.6 F 0 TNXB 0 0
7 9 66 SE 14 A
09 LS
9 E
9 2.94767 0 0.3392 0 1 5 FAL ANXA 55 1 0 0 0.7 F 0 ANXA 0 0
3 4 5 SE 6 56 A 6
54 LS
1 E
1 4.18604 0 0.2388 0 1 6 FAL RASIP 3 1 0 0 0.6 F 0 RASIP 0 0
0 7 89 SE 1 01 A 1
0 74 LS
4 E
1 3.88953 0 0.2571 0 1 7 FAL TTC7 7 1 0 0 0.6 F 0 TTC7 0 0
0 5 SE A 38 A A
8 80 LS
8 E
1 4.72093 0 0.2118 0 1 8 FAL PDE4 4 1 0 0 0.5 F 0 PDE4 0 0
1 23 SE Cc 34 A C
0 88 LS
4 E
1 3.53488 0 0.2828 0 1 7 FAL CTSE 15 1 0 0 0.6 F 0 CTSE 0 0
4 4 95 SE 83 A
0 14 LS
E
1 4.25 0 0.2352 0 1 7 FAL RNF11 4 1 0 0 05 F 0 RNF11 0 0
4 94 SE 1 93 A 1
6 75 LS
E
1 4.08720 0 0.2446 0 1 6 FAL CcoL8 5 1 0 0 0.6 F 0 CoL8 0 0
5 9 66 SE A2 14 A A2
2 09 LS
9 E

299
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300
301 Supplement table 3. results from five algorism methods extracted from CytoHubba
Top 50 in network top200 targets string_interactions.tsv ranked by EcCentricity method
Rank Name Score

1 | EGFR 0.25
1 | KRAS 0.25
1| STAT3 0.25
1 | CREBBP 0.25
1| MYC 0.25
1 | PDGFRB 0.25
1 | NR3C1 0.25
1| VDR 0.25
9 | NPM1 0.2
9 | RELB 0.2
9 | BCL2L11 0.2
9 | GBA 0.2
9 | XBP1 0.2
9 | ILK 0.2
9 | WAS 0.2
9 | FOXC1 0.2
9 | FKBP1A 0.2
9 | DSG3 0.2
9 | ENSG00000196689 0.2
9 | TBL1XR1 0.2
9| F3 0.2
9 | KPNA3 0.2
9 | MMP7 0.2
9 | NTRK1 0.2
9 | CEBPE 0.2
9 | RORA 0.2
9 | ITGB2 0.2
9 | KIT 0.2
9 | IL15RA 0.2
9 | KITLG 0.2
9 | JAK2 0.2
9 | COL5A2 0.2
9 | IL4R 0.2
9 | LUM 0.2
9 | IL13 0.2
9 | RXRB 0.2
9 | RARA 0.2
9 | ovoLl 0.2
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9 | IL21R 0.2
9 | IL21 0.2
9 | RXRA 0.2
9 | FCER2 0.2
9 | REL 0.2
9 | NFKBIA 0.2
9 | JAK1 0.2
9 | FOXP3 0.2
9 | ACTL9 0.2
9 | IL2 0.2
9 | PPIA 0.2
9 | RARG 0.2

302
Top 50 in network top200 targets string_interactions.tsv ranked by EPC method
Rank Name Score

1] IL2 28.258
2 | STAT3 27.743
3 | IL10 27.507
4 | EGFR 27.312
5 | IL17A 26.581
6 | MYC 25.711
7 | FOXP3 25.358
8 | IFNG 25.143
9 | JAK2 23.656
10 | IL7R 23.599
11 | IL13 23.586
12 | JAK1 23.36
13 | JAK3 22.467
14 | MAPK14 21.579
15 | KRAS 21.024
16 | TSLP 20.479
17 | PDGFRB 20.275
18 | IL4R 19.889
19 | LYN 19.877
20 | IL21 19.701
21 | 1L22 19.5
22 | KIT 19.258
23 | IL6R 19.205
24 | ETS1 18.854
25 | IL21R 18.791
26 | ZAPT70 18.509
27 | TGFB1 18.402
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28 | IL12B 18.019
29 | KITLG 17.644
30 | CREBBP 17.636
31 | NFKBIA 17.35
32 | FASLG 17.129
33 | IL6ST 17.101
34 | IL1R1 16.803
35 | NR3C1 16.297
36 | REL 15.913
37 | PTPN22 15.82
38 | CD2 15.704
39 | MMP1 15.673
40 | BCL2L11 14.976
41 | RELB 14.953
42 | VDR 14.776
43 | RARA 13.968
44 | ITGAL 13.821
45 | ITGB2 13.805
46 | ITK 13.671
47 | RAF1 13.12
48 | MMP13 13.072
49 | RB1 12.543
50 | NPM1 12.494

Top 50 in network top200 targets string interactions.tsv ranked by Degree method

Rank Name Score
1 APP 59
2 KNG1 55
3 C3 45
4 ANXAL 37
5 AGT 35
6 BDKRB1 34
7 C5 31
8 AGTR1 26
9 FN1 25
10 F2 25
11 FGA 25
12 APOA1l 24
13 CHRM2 22
13 AHSG 22
15 PTAFR 21
15 HTR1A 21
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17 TACR1 21
18 SERPINA1L 21
18 HTR2A 20
18 OPRM1 20
21 CHRM1 20
21 OPRK1 20
21 OPRD1 20
24 HRH4 19
24 CHRM4 19
24 APOA2 19
27 CHRM3 19
27 ADRA2C 19
27 ADRA1B 19
30 ADRA1A 19
30 HTR2C 19
32 ADRA2B 19
32 ADRA1D 19
32 ADRA2A 19
32 ADORA3 19
36 CYSLTR1 19
36 APOE 19
36 HRH1 19
36 HTR2B 19
36 TF 19
41 CHRM5 19
41 ADORAL 19
43 PTGDR2 19
43 PAHB 18
43 SERPIND1 18
43 CLU 18
43 APOL1 18
43 A2M 17
49 ALDOA 17
49 ORM2 17
Top 50 in network top200 targets string interactions.tsv ranked by MNC method
Rank Name Score
1 APP 59
2 KNG1 55
3 C3 45
3 ANXAL 35
5 AGT 34
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6 BDKRB1 34
7 C5 31
8 AGTR1 26
9 F2 24
10 FGA 24
10 APOAL 24
12 FN1 22
13 CHRM2 22
13 AHSG 22
15 TACR1 21
16 SERPINAL 21
16 OPRM1 20
18 OPRK1 20
18 OPRD1 20
18 HRH4 19
21 PTAFR 19
21 HTR1A 19
23 HTR2A 19
23 CHRM4 19
23 APOA2 19
26 CHRM1 19
26 CHRM3 19
26 ADRA2C 19
26 ADRA1B 19
30 ADRAI1A 19
31 HTR2C 19
32 ADRA2B 19
32 ADRAI1D 19
32 ADRA2A 19
32 ADORA3 19
32 CYSLTR1 19
32 APOE 19
38 HRH1 19
38 HTR2B 19
38 TF 19
41 CHRM5 19
41 ADORAL1 19
41 PTGDR2 19
41 SERPIND1 18
45 CLU 18
45 APOL1 18
45 PAHB 17



https://doi.org/10.20944/preprints201907.0018.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 July 2019

305

doi:10.20944/,

reprints201907.0018.v1

59 of 64

45 A2M 17
45 ORM2 17
50 APLP2 16

Top 50 in network top200 targets string interactions.tsv ranked by MCC method
Rank Name Score
1 IL2 2.67E+10
2 STAT3 2.67E+10
3 IL10 2.67E+10
4 IFNG 2.67E+10
5 IL13 2.67E+10
6 JAK3 2.66E+10
7 JAK1 2.66E+10
8 JAK2 2.65E+10
9 TSLP 2.65E+10
10 1L22 2.64E+10
11 FOXP3 2.61E+10
12 IL17A 2.52E+10
13 IL6R 1.35E+10
14 IL7R 1.31E+10
15 ILAR 1.30E+10
16 IL21R 1.25E+10
17 EGFR 1.01E+09
18 IL6ST 4.87E+08
19 1L21 1.79E+08
20 PDGFRB 8.29E+07
21 KIT 4.01E+07
22 1L12B 1.96E+07
23 ILIR1 1.54E+07
24 MYC 1586488
25 TGFB1 1231391
26 KITLG 1145700
27 MAPK14 618740
28 ETS1 264632
29 KRAS 220345
30 FASLG 177536
31 CD2 126372
32 NFKBIA 57313
33 ITGAL 45552
34 REL 41232
35 BCL2L11 41073
36 IL18R1 40348
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37 RELB 35574
38 ZAP70 24860
39 LYN 20189
40 MMP1 19698
41 CREBBP 16593
42 NR3C1 14000
43 VDR 11379
44 RAF1 10956
45 PTPN22 8396
46 MMP13 7206
47 RARA 6616
48 RXRA 6204
49 RARG 5934
50 RARB 5072
306
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314 The overview of AD from ELSEVIER Pathway Studio (https://mammalcedfx.pathwaystudio.com/app/search)
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316 The 65 targets associated with pruritus [43]
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