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Figure S1. General network properties of the datasets for comparability testing prior to WGCNA: (a) T1D vs PSR; (b)
T1D vs SSc; (¢) T1D vs SLE; (d) PSR vs SSc; (e) PSR vs SLE; (f) SSc vs SLE. All the plots exhibited positive correlation

which suggests the presence of co-expression genes among the datasets.
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Figure S2. An integrated visual of the dendrogram from gene clustering through TOM dissimilarity and the module
split sensitivity networks through the dynamic tree-cutting algorithm of the reference dataset. The deep split parameter
used in this study is enclosed in a red box.
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Figure S3. Protein-protein interaction networks of the overlapping hub genes in the 13 modules: (a) brown module; (b)
cyan module; (c) dark turquoise module; (d) green yellow module; (e) grey60 module; (f) light green module; (g) light
yellow module; (h) magenta module; (i) midnight blue module; (j) red module; (k) salmon module; (1) tan module; (m)
turquoise module.



Table S1. The top 5 terms in the BP, CC, MF, and KEGG annotations from each module obtained from the functional annotation clustering.

Module Annotation Term Count  Adj. p-value
GO:0006468 protein phosphorylation 103 1.5E-7
GO:0070098 chemokine-mediated signaling pathway 26 4.0E-6
BP GO:0030593 neutrophil chemotaxis 25 2.9E-4
GO:0002548 monocyte chemotaxis 15 2.4E-3
GO:0006177 GMP biosynthetic process 8 2.8E-5
GO:0000785 chromatin 196 6.0E-5
GO:0005777 peroxisome 25 1.4E-2
CC GO:0005778 peroxisomal membrane 19 3.3E-3
GO:0030658 transport vesicle membrane 14 3.5E-3
brown GO:0008305 integrin complex 9 2.8E-2
GO:0004712 protein serine/threonine/tyrosine kinase activity 99 8.9E-6
GO:0004672 protein kinase activity 81 3.4E-4
MF GO:0004674 protein serine/threonine kinase activity 80 2.2E-3
GO:0030527 structural constituent of chromatin 28 4.6E-4
GO:0008234 cysteine-type peptidase activity 14 1.9E-3
hsa(05162 measles 42 1.2E-3
hsa04658 Th1 and Th2 cell differentiation 29 4.7E-3
KEGG hsa04659 Th17 cell differentiation 29 4.2E-2
hsa05321 inflammatory bowel disease 20 2.7E-2
hsa04940 type 1 diabetes mellitus 14 4.8E-2
GO:0045944 positive regulation of transcription by RNA
258 3.0E-4
polymerase II
BP GO:0006468 protein phosphorylation 96 1.5E-6
GO:0030593 neutrophil chemotaxis 32 3.2E-8
GO:0098869 cellular oxidant detoxification 28 7.9E-7
GO:0033674 positive regulation of kinase activity 21 9.0E-4
GO:0000785 chromatin 212 4.1E-9
GO:0000786 nucleosome 30 7.6E-3
cyan CcC GO:0031838 haptoglobin-hemoglobin complex 8 5.2E-4
GO:0005833 hemoglobin complex 7 5.6E-3
G0O:1990779 glycoprotein Ib-IX-V complex 5 1.3E-3
GO:0004714 transmembrane receptor protein tyrosine kinase
activity 83 6.2E-3
ME GO:0004712 protein serine/threonine/tyrosine kinase activity 100 8.9E-7
GO:0004674 protein serine/threonine kinase activity 88 1.1E-5
GO:0004672 protein kinase activity 81 9.7E-5

GO:0004713 protein tyrosine kinase activity 27 6.8E-3




hsa04270 vascular smooth muscle contraction 41 2.4E-4
hsa04921 oxytocin signaling pathway 39 1.3E-2
KEGG hsa04728 dopaminergic synapse 35 9.5E-3
hsa04260 cardiac muscle contraction 17 4.4E-2
hsa05216 thyroid cancer 10 1.8E-2
GO:0006468 protein phosphorylation 107 4.5E-3
GO:0007169 transmembrane receptor protein kinase signaling 35 L6E-A
pathway
BP GO:0006935 chemotaxis 29 3.1E-3
GO:0000079 regulation of cyclin-dependent protein 13 L6ED
serine/threonine kinase activity
GO:0035825 reciprocal DNA recombination 5 3.3E-3
GO:0000307 cyclin-dependent protein kinase holoenzyme 1 3.6E-3
complex
GO:0000794 condensed nuclear chromosome 8 2.7E-3
«c GO:00005861 troponin complex 6 2.9E-3
dark GO:0070533 BRCA1-C complex 5 3.4E-3
turquoise GO:1990779 glycoprotein Ib-IX-V complex 4 1.8E-2
GO:0004712 protein serine/threonine/tyrosine kinase activity 103 8.5E-8
GO:0004713 protein tyrosine kinase activity 27 6.1E-3
GO:0004714 transmembrane receptor protein tyrosine kinase
MF . 16 5.2E-3
activity
GO:0016493 C-C chemokine receptor activity 11 5.0E-4
GO:0004950 chemokine receptor activity 10 4.5E-4
hsa(04931 insulin resistance 23 1.1E-2
hsa04666 Fc gamma R-mediated phagocytosis 20 1.7E-2
KEGG hsa05142 Chagas disease 18 4.3E-2
hsa05332 graft-versus-host disease 14 9.4E-3
hsa04940 type 1 diabetes mellitus 10 2.2E-2
GO:0006468 protein phosphorylation 93 8.0E-5
GO:0007186 G-protein coupled receptor signaling pathway 51 1.0E-2
BP GO:0000398 mRNA splicing, via spliceosome 43 49E-3
GO:0006413 translation initiation 19 3.7E-4
areen yellow GO:0006913 nucleocytoplasmic transport 19 2.2E-4
GO:0005681 spliceosomal complex 37 5.1E-5
GO:0005637 nuclear inner membrane 26 3.7E-4
CcC GO:0005762 mitochondrial large ribosomal subunit 18 9.2E-4
GO:0005686 U2 snRNP 11 3.7E-3
GO:0002189 ribose phosphate diphosphokinase complex 4 2.0E-2




GO:0004714 transmembrane receptor protein tyrosine kinase

activity 84 9.4E-3
ME GO:0004197 cysteine-type endopeptidase activity 27 1.7E-3
GO:0003743 translation initiation factor activity 20 7.7E-4
GO:0016493 C-C chemokine receptor activity 13 2.5E-5
GO:0017056 structural constituent of nuclear pore 11 6.0E-3
hsa04658 Th17 cell differentiation 33 1.7E-3
hsa04658 Th1 and Th2 cell differentiation 30 9.5E-4
KEGG hsa00190 oxidative phosphorylation 29 2.0E-2
hsa(04672 intestinal immune network for IgA production 23 1.0E-5
hsa04723 retrograde endocannabinoid signaling 22 9.0E-2
GO:0006468 protein phosphorylation 96 49E-6
GO:0060326 cell chemotaxis 29 3.6E-7
BP GO:0030593 neutrophil chemotaxis 27 2.8E-5
GO:0010572 positive regulation of platelet activation 10 1.5E-7
GO:0002224 toll-like receptor signaling pathway 10 1.0E-2
GO:0000785 chromatin 198 1.1E-5
GO:0000786 nucleosome 31 5.8E-3
GO:0000307 cyclin-dependent protein kinase holoenzyme
CcC 14 4.6E-3
complex
GO:0008305 integrin complex 9 2.6E-2
grey60 GO:1990779 glycoprotein Ib-IX-V complex 5 1.4E-3
GO:0004712 protein serine/threonine/tyrosine kinase activity 103 5.4E-7
GO:0019957 C-C chemokine binding 13 3.6E-5
MF GO:0008009 chemokine activity 13 4.6E-2
GO:0003953 NAD+ nucleosidase activity 12 1.0E-3
GO0:0071723 lipopeptide binding 8 2.4E-4
hsa04658 Th17 cell differentiation 33 2.4E-3
hsa04658 Th1 and Th2 cell differentiation 26 2.1E-2
KEGG hsa04917 prolactin signaling pathway 26 3.6E-4
hsa04911 insulin secretion 18 3.9E-2
hsa04927 cortisol synthesis and secretion 17 1.2E-2
GO:0006468 protein phosphorylation 95 3.2E-5
GO:0006935 chemotaxis 32 1.1E-3
BP GO0:0032543 mitochondprial translation 27 6.6E-4
. GO:0006913 nucleocytoplasmic transport 19 2.3E-4
light green . ) ) . .
GO:0070106 interleukin-27-mediated signaling pathway 6 9.3E-4
GO:0005637 nuclear inner membrane 29 1.9E-5
CcC GO:0005762 mitochondrial large ribosomal subunit 18 9.3E-4
GO:0005655 nucleolar ribonuclease P complex 5 1.5E-2




GO:0042719 mitochondrial intermembrane space protein

transporter complex > H1ES
GO0:0002199 zona pellucida receptor complex 4 8.4E-3
GO:0004712 protein serine/threonine/tyrosine kinase activity 85 7.2E-3
GO:0003735 structural constituent of ribosome 33 2.2E-2
MF GO:0016493 C-C chemokine receptor activity 14 3.7E-6
GO:0017056 structural constituent of nuclear pore 11 6.2E-3
GO:0001730 4 1.1E-2
hsa04658 Th17 cell differentiation 33 1.6E-3
hsa04658 Th1 and Th2 cell differentiation 30 8.8E-4
KEGG hsa04211 longevity regulating pathway 25 1.9E-2
hsa(04931 insulin resistance 22 3.6E-2
hsa(04723 retrograde endocannabinoid signaling 21 9.3E-3
GO:0006468 protein phosphorylation 90 3.3E-4
GO:0000398 mRNA splicing, via spliceosome 46 8.7E-4
BP GO:0006935 chemotaxis 32 1.0E-3
GO:0032212 positive regulation of telomere maintenance via 15 LOE-4
telomerase
GO:0006626 protein targeting to mitochondrion 13 44E-4
GO:0005637 nuclear inner membrane 26 3.5E-4
GO:0005762 mitochondrial large ribosomal subunit 19 29E-4
CC GO:0071005 U2-type precatalytic spliceosome 19 5.6E-5
GO:0005832 chaperonin-containing T-complex 1.0E-2
light yellow GO:0002199 zona pellucida receptor complex 8.3E-2
GO:0004712 protein serine/threonine/tyrosine kinase activity 84 8.8E-3
GO:0003735 structural constituent of ribosome 34 1.6E-2
MF GO:0003743 translation initiation factor activity 20 7.5E-4
GO:0044183 protein folding chaperone 15 1.0E-2
GO:0002189 ribose phosphate diphosphokinase complex 4 2.0E-2
hsa04658 Th17 cell differentiation 31 5.7E-3
hsa04658 Th1l and Th2 cell differentiation 28 3.7E-3
KEGG hsa05321 inflammatory bowel disease 18 5.5E-3
map05320 autoimmune thyroid disease 14 1.3E-2
hsa04911 insulin secretion 9 9.9E-3
GO:0006357 regulation of transcription by RNA polymerase II 251 1.7E-2
GO:0006468 protein phosphorylation 99 6.9E-7
magenta BP GO:0007229 integrin-mediated signaling pathway 33 2.2E-5
GO:0060326 cell chemotaxis 26 1.5E-5
GO:0002224 toll-like receptor signaling pathway 10 9.8E-3
CcC GO:0000785 chromatin 188 3.0E-4




GO:0000765 nucleosome 30 1.0E-2
GO:0000307 cyclin-dependent protein kinase holoenzyme 15 1.5E-3
GO:0008305 integrin complex 11 2.2E-3
GO:1990779 glycoprotein Ib-IX-V complex 5 1.4E-3

GO:0004714 transmembrane receptor protein tyrosine kinase
activity 99 4.4E-3
GO:0004712 protein serine/threonine/tyrosine kinase activity 96 1.6E-6
MF GO:0030527 structural constituent of chromatin 25 4.3E-3
GO:0004197 cysteine-type endopeptidase activity 20 1.1E-2
GO:0004714 transmembrane receptor protein tyrosine kinase - 14E

activity
hsa(05225 hepatocellular carcinoma 51 1.2E-4
hsa04935 growth hormone synthesis, secretion, and action 34 6.5E-3
KEGG hsa04660 T cell receptor signaling pathway 31 3.8E-2
hsa04720 long-term potentiation 18 8.3E-3
hsa05332 graft-versus-host disease 17 1.7E-3
GO:0006468 protein phosphorylation 92 1.3E-4
GO:0060326 cell chemotaxis 21 3.6E-3
BP GO:0006913 nucleocytoplasmic transport 20 6.3E-5
GO:0051603 proteolysis involved in protein catabolic process 15 7.0E-5
GO:0006164 purine nucleotide biosynthetic process 9 1.8E-3
GO:0005681 spliceosomal complex 38 2.1E-5
GO:0005637 nuclear inner membrane 26 3.7E-4
CcC GO:0005762 mitochondrial large ribosomal subunit 18 9.2E-4
GO:0042105 alpha-beta T cell receptor complex 6 1.6E-2
midnight GO:0005832 chaperonin-containing T-complex 6 1.1E-2
blue GO:0004712 protein serine/threonine/tyrosine kinase activity 82 1.8E-2
GO:0004197 cysteine-type endopeptidase activity 28 7.4E-4
MF GO:0003743 translation initiation factor activity 20 7.7E-4
GO:0016493 C-C chemokine receptor activity 13 2.5E-5
GO:0017056 structural constituent of nuclear pore 11 6.0E-3
map05322 systemic lupus erythematosus 24 6.4E-3
T30312 glutathione metabolism 22 44E-4
KEGG map04725 cholinergic synapse 19 7.3E-3
hsa05321 inflammatory bowel disease 17 9.9E-3
hsa05332 graft-versus-host disease 16 4.0E-3
GO:0000398 mRNA splicing, via spliceosome 47 49E-4
red BP GO:0006935 chemotaxis 30 4.1E-3
GO:0000079 regulation of cyclin-dependent protein

30 4.5E-3

serine/threonine kinase activity




GO:0032212 positive regulation of telomere maintenance via

telomerase 2 S0k

GO:0006626 protein targeting to mitochondrion 13 2.4E-4

GO:0005681 spliceosomal complex 38 2.2E-5

GO:0032543 mitochondrial translation 25 3.5E-4

CC GO:0006913 nucleocytoplasmic transport 20 3.2E-4
GO:0005832 chaperonin-containing T-complex 12 3.0E-2

GO0:0002199 zona pellucida receptor complex 4 3.3E-2

GO:0003735 structural constituent of ribosome 35 1.2E-3

GO:0004197 cysteine-type endopeptidase activity 25 1.7E-3

MF GO:0003743 translation initiation factor activity 20 7.7E-4
GO:0030527 structural constituent of chromatin 15 6.6E-4

GO:0008234 cysteine-type peptidase activity 14 3.9E-3

hsa04658 Th17 cell differentiation 33 1.3E-3

hsa04658 Th1 and Th2 cell differentiation 30 7.4E-4

KEGG hsa05321 inflammatory bowel disease 22 6.7E-4
map05320 autoimmune thyroid disease 15 1.3E-3

hsa04911 insulin secretion 10 8.5E-4

GO:0006468 protein phosphorylation 92 1.2E-4

GO:0006935 chemotaxis 35 1.1E-3

BP GO:0032543 mitochondrial translation 30 6.6E-4
GO:0006913 nucleocytoplasmic transport 19 2.3E-4

GO:0070106 interleukin-27-mediated signaling pathway 6 9.3E-4

GO:0005681 spliceosomal complex 37 49E-5

GO:0005637 nuclear inner membrane 25 6.7E-4

CcC GO:0005762 mitochondrial large ribosomal subunit 20 4.2E-4
GO:0042105 alpha-beta T cell receptor complex 5.6E-3

salmon GO:0005832 chaperonin-containing T-complex 5 3.1E-3
GO:0004712 protein serine/threonine/tyrosine kinase activity 87 3.1E-3

GO:0003735 structural constituent of ribosome 45 6.6E-3

MF GO:0003743 translation initiation factor activity 37 3.5E-4
GO:0044183 protein folding chaperone 22 7.4E-2

GO:0002189 ribose phosphate diphosphokinase complex 8 5.2E-3

hsa04658 Th17 cell differentiation 33 5.7E-3

hsa04658 Th1 and Th2 cell differentiation 30 3.7E-3

KEGG hsa(05321 inflammatory bowel disease 18 4.3E-2
map05320 autoimmune thyroid disease 14 1.3E-3

hsa04911 insulin secretion 9 1.4E-3

tan BP GO:0006468 protein phosphorylation 92 4.5E-4
GO:0006935 chemotaxis 37 5.3E-3




GO0:0032543 mitochondrial translation 34 6.3E-4
GO:0006913 nucleocytoplasmic transport 25 2.2E-4
GO:0070106 interleukin-27-mediated signaling pathway 11 2.3E-4
GO:0000785 chromatin 174 5.0E-4
GO:0000765 nucleosome 47 1.0E-2
CcC GO:0000307 cyclin-dependent protein kinase holoenzyme 18 1.5E-3
GO:0008305 integrin complex 14 2.2E-3
GO:1990779 glycoprotein Ib-IX-V complex 7 2.4E-3
GO:0004712 protein serine/threonine/tyrosine kinase activity 90 5.3E-3
GO:0004197 cysteine-type endopeptidase activity 26 42E-4
MF GO:0003743 translation initiation factor activity 23 3.5E-4
GO:0016493 C-C chemokine receptor activity 15 2.2E-5
GO:0017056 structural constituent of nuclear pore 15 2.3E-3
hsa04658 Th17 cell differentiation 33 8.1E-3
hsa04658 Th1 and Th2 cell differentiation 30 3.4E-3
KEGG hsa05321 inflammatory bowel disease 17 4.2E-2
map05320 autoimmune thyroid disease 16 4.2E-3
hsa04911 insulin secretion 15 2.2E-3
GO:0006357 regulation of transcription by RNA polymerase II 251 3.7E-4
GO:0006468 protein phosphorylation 94 1.9E-7
BP GO:0007229 integrin-mediated signaling pathway 36 2.2E-5
GO:0060326 cell chemotaxis 24 1.7E-5
GO:0002224 toll-like receptor signaling pathway 15 2.8E-3
GO:0000785 chromatin 188 6.8E-3
GO:0000765 nucleosome 35 1.0E-2
CcC GO:0000307 cyclin-dependent protein kinase holoenzyme 17 5.5E-3
GO:0008305 integrin complex 15 3.2E-3
G0O:1990779 glycoprotein Ib-IX-V complex 7 6.4E-3
) GO:0004714 transmembrane receptor protein tyrosine kinase
turquoise o 88 4.6E-3
activity
GO:0004197 cysteine-type endopeptidase activity 29 2.2E-4
MF GO:0030527 structural constituent of chromatin 28 4.3E-3
GO:0004197 cysteine-type endopeptidase activity 25 3.1E-3
GO:0004714 transmembrane receptor protein tyrosine kinase 13 34E-3
activity
hsa04658 Th17 cell differentiation 33 6.6E-4
hsa04658 Th1 and Th2 cell differentiation 30 5.8E-4
KEGG hsa04211 longevity regulating pathway 26 1.9E-2
hsa04931 insulin resistance 25 3.3E-4
hsa(04723 retrograde endocannabinoid signaling 23 2.3E-3




Table S2. List of overlapping hub genes from each module obtained from the three algorithms.

Module Hub Genes

brown CD44, BRCA1, TLR4, ITGAM, CD8A, CCL5, TP53, MED1, STAT1, CCNBI1, CD4,
MYC, JUN, CASP3, CCNA42

cyan SYK, KIT, CD44, BRCA1, TLR4, ITGAM, FOS, MAPK1, CXCR4, BCL2, CCL2,

dark turquoise

green yellow

grey60

light green

light yellow

magenta

midnight blue

red

salmon

tan

turquoise

MAPK14, PRKCA, CD36, FGF2, STAT1, ITGB2, EP300, TLR2, CXCLS8, TGFB11, CD4,
IL1B, ICAM1, GNB1, CSF1R, MAPK3, APOE, MMP9, PTPRC

KIT, HSP90AB1, BRCA1, IFNG, PIK3R1, JAK2, GSK3B, CALMLS6,, CD8A, CCL2,
CDC20, EP300, SMAD3, CCNB1, AURKA, CTNNB1, TGFB1, TOP2A, EGF, FYN,
CDK2, JUN, CCNA2, EZH2, PTPRC

HSP90AB1, MRPL3, IFNG, CD8A, RPL35, BCL2, TP53, MED1, STAT1, EP300, CD4,
RPS5, CCNA2, RPS24

CD44, BRCA1, TLR4, ITGAM, FOS, DDX58, JAK2, CALML6, MAPK1, CXCR4,
CCR5, BCL2, CCL2, MAPK14, CCL5, PTEN, STAT1, ITGB2, EP300, CALMLS5, TLR2,
CXCLS, EGF, CD4, IL1B, ICAM]1, CSFIR, JUN, CASP3, MAPK3, MMP9, PTPRC
HSP90ABI, IFNG, CD8A, RPL35, BCL2, TP53, MED1, STAT1, EP300, CCNB1,
CTNNBI, CD4, RPS5, CCNA2, RPS24

HSP90ABI, IENG, CD8A, RPL35, TP53, MED1, STAT1, EP300, CCNB1, CTNNB1,
CD4, RPS5, CCNA2, RPS24

CD44, BRCA1, TLR4, ITGAM, FOS, JAK2, CALML6, MAPK1, CXCR4, BCL2, CCL2,
MAPK14, PTEN, STAT1, ITGB2, EP300, CALML5, TLR2, CXCLS8, CTNNB1, CD4,
IL1B, ICAML1, JUN, CD40, CASP3, MAPK3, MMP9, PTPRC

HSP90AB1, MRPL3, IFNG, CDS8A, RPL35, TP53, MED1, STAT1, EP300, IMP3,
CTNNBI, CD4, RPS5, RPS24

HSP90ABI, IFNG, CD8A, RPL35, TP53, MED1, STAT1, IMP3, CTNNB1, CD4, RPS5,
CCNA2, RPS24

IENG, CD8A, MED1, EP300, CTNNB1, CD4, CCNA2

HSP90ABI, IENG, CD8A, RPL35, BCL2, TP53, MED1, STAT1, EP300, CCNB1,
CTNNBI1, CD4, MYC, RPS5, CCNA2, RPS24

HSP90ABI, IFNG, CD8A, RPL35, BCL2, TP53, MED1, STAT1, EP300, CCNB1,
CTNNBI, CD4, MYC, RPS5, CCNA2, RP524




Table S3. List of alternatively spliced isoforms found to participate in T1D, PSR, SSc, and SLE susceptibility.

Disease Gene/Isoform Consequence Ref.
T1D G6rC2 Differentially expresses in thymus and pancreas and induces [1,2]
auto-tolerance
Bim/Bim S Stimulates apoptotic activity [3,4]
Adoral/Adoral-Var Inhibits Adoral [5,6]
TAP2 Presents more antigens [7]
1A-2/1A-2A13, A14 Synthesizes new antigenic epitopes [8]
FOXP3/Foxp3-E2 Influences Treg cell function [9,10]
Deafl/Deaf1-Varl Initiates under-expression of peripheral tissue antigens in lymph ~ [11,12]
nodes
CTLA4/sCTLA4 Enhances Treg cell function [13,14]
PSR KLK10 Improves apoptotic activity [15,16]
IL36RN Initiates IL-36Ra synthesis [17,18]
CARD14 Generates protein variants that influence NF-«B activation [19,20]
TRAEF3IP2 Alters IL-17 signaling [21]
Fibronectin isoforms Involves in sensitization of keratinocytes to mitogenic signals [22]
SSc VEGEF/VEGF 165b Primes angiogenesis inefficiency [23,24]
CTLA4/sCTLA4 Interferes with B7 and blocks negative signals [25]
IL-4/ IL-452 Inhibits IL-4 [26,27]
SLE CD72/ CD72Aex8 Inhibits BCR signaling [28,29]
IRF5/V1-11 Initiates overexpression of IRF5 and IFN [30]
BANK1/A2 Inefficiently transmits downstream signaling [30]
CTLA4/sCTLA4 Interferes with B7 and blocks negative signals [13,14]
TCRC Disrupts Treg-Tr17 cell balance [31,32]
RasGRP1 Inhibits T cell maturation [33,34]
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