Supplementary Table S1. Frequency of Protein Mentions in Thrombophilia-Related Literature
	Identifier
	Protein Name
	Title Mentions
	Abstract Mentions
	Description and Significance

	HGNC:9451
	PROCR (Protein C Receptor)
	773
	14,022
	PROCR encodes the protein C receptor, critical for the activation of protein C, an anticoagulant that helps regulate the coagulation cascade. A high mention frequency indicates its significant involvement in thrombophilia and coagulation disorders.

	HGNC:775
	SERPINC1 (Antithrombin)
	703
	2,674
	SERPINC1, also known as antithrombin, is a potent inhibitor of thrombin and other coagulation factors. Its frequent mention highlights its essential role in regulating blood clotting and its association with antithrombin deficiency, a known cause of thrombophilia.

	2016395
	ADAMTS13 (Von Willebrand Factor-Cleaving Protease)
	566
	4,805
	ADAMTS13 is involved in cleaving von Willebrand factor (VWF), crucial for platelet aggregation and clot formation. Mutations in this gene are linked to thrombotic thrombocytopenic purpura (TTP), emphasizing its role in coagulation and thrombophilia.

	HGNC:3535
	F2 (Prothrombin)
	490
	7,520
	F2 encodes prothrombin, a key protein in the coagulation cascade. When mutated, F2 gene is overexpressed within cells, increasing the risk of thrombophilia, particularly in individuals with prothrombin gene mutations leading to venous thromboembolism (VTE).

	HGNC:9071
	PLG (Plasminogen)
	380
	3,893
	PLG is the precursor to plasmin, an enzyme that dissolves fibrin clots. It is a key protein in fibrinolysis, and its dysfunction can lead to thrombotic diseases. The high occurrence in literature reflects its importance in thrombotic and bleeding disorders.

	HGNC:3541
	F3 (Tissue Factor)
	283
	4,061
	F3 is a crucial initiator of the coagulation cascade, activating Factor VII to start thrombin generation. Its prominence in thrombophilia research underscores its essential role in clot formation and thrombotic diseases.

	HGNC:11784
	THBD (Thrombomodulin)
	232
	3,629
	THBD plays a role in the inactivation of thrombin and is important in maintaining the balance between clot formation and dissolution. It is implicated in thrombotic disorders such as deep vein thrombosis (DVT) and pulmonary embolism (PE).

	HGNC:4883
	CFH (Complement Factor H)
	217
	4,145
	CFH is a regulatory protein of the complement system, controlling inflammation and coagulation. It is often associated with hemolytic uremic syndrome (HUS) and other thrombotic conditions, particularly in complement-mediated thrombotic microangiopathy.

	HGNC:7436
	MTHFR (Methylenetetrahydrofolate Reductase)
	176
	2,201
	MTHFR is involved in folate metabolism, and mutations are linked to hyper-homocysteinemia, which is a known risk factor for thrombophilia. Its frequent mentions highlight its importance in thrombosis and vascular diseases.

	HGNC:1324
	C4B (Complement C4b)
	141
	1,680
	C4B is involved in the immune response and complement system. Alterations in this protein can influence inflammation and clotting, leading to a greater predisposition to thrombotic events in patients with complement deficiencies.

	HGNC:9456
	PROS1 (Protein S)
	140
	730
	PROS1 is a cofactor for protein C and is involved in anticoagulation. Reduced levels of Protein S lead to an increased risk of venous thrombosis, especially in individuals with Protein S deficiency.

	HGNC:3551
	F9 (Factor IX)
	50
	511
	F9 encodes factor IX, a protein essential for thrombin generation. Mutations in F9 cause hemophilia B, but also contribute to thrombotic risks when there are abnormal clotting responses.

	MGI:88382
	F5 (Factor V)
	36
	314
	F5 is an essential protein in coagulation, and mutations such as Factor V Leiden are associated with an increased risk of venous thrombosis.

	HGNC:5141
	HP (Haptoglobin)
	27
	806
	HP is a protein involved in heme scavenging, and its low levels are linked to an increased risk of thrombosis and cardiovascular diseases.

	HGNC:2367
	CRP (C-reactive Protein)
	22
	587
	CRP is an acute-phase reactant and inflammatory marker that has been associated with increased thrombosis risk due to its role in promoting clot formation during inflammation.

	HGNC:5181
	HRG (Histidine-Rich Glycoprotein)
	7
	57
	HRG is involved in regulating blood clotting and is believed to have a role in the inhibition of fibrinolysis. Its low frequency in the literature suggests a lesser role in thrombophilia.

	2052153
	ACE2 (Angiotensin-Converting Enzyme 2)
	2
	25
	ACE2 regulates the renin-angiotensin system and has been implicated in thrombotic disorders through its effects on endothelial function, although its direct association with thrombophilia is less explored.

	HGNC:14963
	GPR101 (G-protein coupled receptor 101)
	0
	0
	GPR101 is a lesser-studied receptor with no significant mentions related to thrombophilia, suggesting limited involvement in coagulation and thrombotic diseases.




Supplementary Table S2: Non-Synonymous Single Nucleotide Polymorphisms (nsSNPs) of the Missense Variant in the PROCR Gene
	[bookmark: _Hlk183986898]Chromosome Position
	SNP identifier
	HGVSc (ENST00000216968.4)
	HGVSp (ENSP00000216968.3)
	cDNA Position
	CDS Position
	Protein Position
	Amino Acids
	Codons

	Chr20:35174822
	rs536907991

	c.191A>C
	p.Asn64Thr
	273
	191
	64
	N/T
	aAc/aCc

		Chr20:35174910



	rs199638108

	c.279C>G
	p.Phe93Leu
	361
	279
	93
	F/L
	ttC/ttG

		Chr20:35176182



	rs146420040
	c.337C>T
	p.Arg113Cys
	419
	337
	113
	R/C
	Cgc/Tgc

		Chr20:35176212



	rs543257656
	c.367G>A
	p.Glu123Lys
	449
	367
	123
	E/K
	Gag/Aag

		Chr20:35176218



	rs182068766

	c.373T>G
	p.Ser125Ala
	455
	373
	125
	S/A
	Tct/Gct

		Chr20:35176279



	rs144485700
	c.434C>T
	p.Pro145Leu
	516
	434
	145
	P/L
	cCg/cTg

		Chr20:35176353



	rs199997508
	c.508G>A
	p.Ala170Thr
	590
	508
	170
	A/T
	Gcc/Acc

		Chr20:35176363



	rs200235621

	c.518G>A
	p.Arg173His
	600
	518
	173
	R/H
	cGc/cAc

		Chr20:35176702



	rs537318101

	c.606C>A
	p.Ser202Arg
	688
	606
	202
	S/R
	agC/agA

		Chr20:35176739



	rs145801152

	c.643G>A
	p.Val215Ile
	725
	643
	215
	V/I
	Gtc/Atc

		Chr20:35176803



	rs141445104
	c.706C>T
	p.Arg236Trp
	788
	706
	236
	R/W
	Cgg/Tgg

		Chr20:35176802



	rs143131229

	c.707G>A
	p.Arg236Gln
	789
	707
	236
	R/Q
	cGg/cAg






Supplementary Table S3. Summary of bioinformatics tools used for predicting the impact of amino acid substitutions on protein function, stability and pathogenicity. 
	Tool
	Description
	Threshold for Damaging Classification

	SIFT
	SIFT predicts whether an amino acid substitution impacts protein function. Scores range from 0 to 1, with lower scores indicating a higher likelihood of damage.
	Variants with scores < 0.05 are classified as deleterious.

	PolyPhen-2
	PolyPhen-2 assesses the potential effects of amino acid substitutions on protein structure and function. Higher scores indicate a greater likelihood of functional impact.
	Variants with scores > 0.5 are classified as damaging.

	PROVEAN
	PROVEAN evaluates the functional effects of amino acid substitutions and assigns negative scores for deleterious variants.
	Variants with scores < −2.5 are classified as deleterious.

	FATHMM
	FATHMM predicts the functional consequences of amino acid substitutions, classifying them as either deleterious or benign based on a hidden Markov model approach.
	Variants are classified as either deleterious (D) or benign (B).

	REVEL
	REVEL integrates predictions from multiple tools, including SIFT and PolyPhen-2, to estimate the pathogenicity of rare exonic variants. Higher scores suggest increased likelihood of pathogenicity.
	Variants with scores > 0.5 are typically considered pathogenic.

	ClinPred
	ClinPred utilizes deep learning techniques to assess the pathogenicity of single-nucleotide polymorphisms (SNPs), with a focus on clinically relevant mutations. Higher scores indicate a higher probability of disease association.
	Scores closer to 1 indicate likely pathogenicity.

	CADD
	CADD provides a Phred-scaled score to estimate the deleteriousness of genomic variants, integrating annotations such as evolutionary conservation.
	Variants with scores > 20 are considered highly likely to be pathogenic.

	I-Mutant2.0
	I-Mutant2.0 is an online tool (https://folding.biofold.org/i-mutant/i-mutant2.0.html) that employs support vector machine algorithms to predict protein stability changes after amino acid substitutions. It requires the protein sequence, the variant position, and the substituted residue for stability prediction
	-

	MUpro
	MUpro (http://mupro.proteomics.ics.uci.edu/) uses machine learning (ML), combining support vector machines and neural networks, to predict mutation impacts on protein stability. Users provide the protein sequence, mutation position, native amino acid, and substituted amino acid to calculate stability changes
	-

	Each tool uses distinct scoring systems and thresholds to classify variants as deleterious or benign.




Supplementary Table S4: Summary of Tools Applied for Evolutionary, Functional, and Structural Analysis of PROCR nsSNPs
	Tool/Method
	Purpose
	Approach and Details
	Relevance to Study

	phastCons*
	To calculate conservation scores for genomic regions across multiple species.
	- phastCons100way_vertebrate: 100 vertebrate species
- phastCons17way_primate: 17 primate species
- phastCons470way_mammalian: 470 mammal species
- Higher scores indicate higher conservation.
	Identifies conserved regions, suggesting functional importance.

	phyloP*
	To calculate P values for conservation at specific sites.
	- phyloP100way_vertebrate, phyloP17way_primate, phyloP470way_mammalian:
Evaluates conservation constraint at nucleotide resolution.
- Lower P values suggest significant evolutionary constraints.
	Highlights specific conserved positions under selective pressure.

	GERP++*
	To identify constrained evolutionary regions.
	- GERP++_NR (Normalized Rate): Measures evolutionary constraints.
- GERP++_RS (Relative Score): Higher scores indicate stronger evolutionary constraints.
	Assesses the conservation of mutation sites across species.

	fitCons*
	To evaluate functional conservation based on chromatin state and evolutionary data.
	- fitCons_score: Indicates functional conservation potential.
- fitCons_rank: Ranks genomic regions by functional conservation.
	Predicts functional impacts of mutations based on conservation and chromatin states.

	ConSurf*
	To assess amino acid conservation using phylogenetic relationships.
	- Conservation score range: 1 (variable) to 9 (highly conserved).
- Classification: Highly conserved, average, variable.
- URL: ConSurf.
	Determines the evolutionary conservation of specific amino acid residues.

	Cell Line/Tissue Data†
	To evaluate functional impacts in specific tissues or cell lines.
	- GM12878: Lymphoblastoid cell line.
- HUVECs: Human umbilical vein endothelial cells.
- H1-hESCs: Human embryonic stem cells.
- GTEx V8 Dataset: Provides sQTL and eQTL data for human tissues.
- Confidence Value: Score from 0 to 1 (0 = low prediction confidence).
	Explores tissue-specific mutation impacts, including endothelial and stem cell effects.

	Geno2MP v2.6†
	To link rare genetic variants to Mendelian phenotypes.
	- Database: 19,344 individuals (with Mendelian disorders and unaffected relatives).
- Includes Human Phenotype Ontology (HPO) terms.
- Queries variants to identify phenotypic associations.
- URL: Geno2MP.
	Investigates phenotypic effects of PROCR mutations, focusing on thrombophilia and coagulation disorders.

	MusiteDeep†
	To predict post-translational modification (PTM) sites in proteins.
	- PTM Types: Phosphorylation, acetylation, methylation, ubiquitination.
- Deep learning-based approach using amino acid sequences.
- URL: MusiteDeep.
	Assesses mutation effects on PTM profiles, relevant for stability and cellular processes.

	MutPred2†
	To predict disease associations of amino acid substitutions.
	- Algorithm: SIFT-based analysis of 24 structural/functional properties.
- URL: MutPred2.
	Identifies potential disease associations and structural disruptions caused by nsSNPs.

	STRING Database†
	Prediction and analysis of protein-protein interactions
	The STRING database collects known and predicted interactions between proteins. Interactions are represented by nodes (proteins) and edges (the interactions). Confidence levels for interactions are quantified by output values ​​that reflect how strongly STRING believes in the probability of the interaction. For its predictions, it uses various data sources such as experimental results, computational predictions and public data. In this case, PROCR (encoded as EPCR) was entered to predict its interactions with other proteins in Homo sapiens.
	The STRING database is crucial for understanding the network of protein-protein interactions, which is crucial for studying cellular processes, disease mechanisms and potential therapeutic targets. By predicting interactions for proteins like PROCR, it provides insights into how EPCR might work with other proteins in biological functions or diseases.

	SwissPalm†
	To assess potential palmitoylation sites in the PROCR protein
	Queried SwissPalm (https://www.swisspalm.org/) using UniProt ID Q9UNN8 to identify experimentally validated and predicted S-palmitoylation sites, focusing on cysteine residues potentially affected by variants.
	Evaluated whether mutations may interfere with palmitoylation, a modification that influences protein membrane localization, trafficking, and stability.

	PhosphoSitePlus†
	To identify experimentally validated phosphorylation and glycosylation sites in EPCR
	Accessed PhosphoSitePlus (https://www.phosphosite.org/) to extract curated post-translational modification data, including phosphorylation and N-linked glycosylation sites associated with the EPCR protein (UniProt ID: Q9UNN8), with attention to their proximity to variant positions.
	Help determine whether mutations occur at or near critical regulatory PTM sites, adding biologically relevant context to structural predictions and functional annotation.

	SNPeffect 4.0‡
	To predict functional and stability impacts of nsSNPs.
	- Tools:
- TANGO: Aggregation-prone regions.
- WALTZ: Amyloid sequences.
- LIMBO: Hsp70 chaperone interaction sites.
- FoldX: Stability changes (ΔΔG mutations).
- Protein Structure: PDB ID AF-Q9UNN8-F1 (v4).
	Analyzes effects of nsSNPs on protein folding, aggregation, and stability.

	PSIPRED Workbench‡
	To predict secondary structural effects of mutations in proteins.
	- Tool: PSI-BLAST alignments and artificial neural networks for protein annotation.
- Input: FASTA sequence of PROCR protein.
- URL: PSIPRED.
	Investigates how mutations alter the secondary structure of the PROCR protein.

	HOPE
(Have (y)Our Protein Explained‡
	Mutant analysis for protein structures
	HOPE studies how mutations affect protein structure by combining information from UniProt, Reprof and PDB. By combining comprehensive structural and sequence data, it provides insights into how mutations can affect protein functionality.
	Understanding the molecular effects of protein mutations is critical to the study of structural biology, protein engineering, and diseases caused by mutations. HOPE supports this process. The platform is helpful in analyzing how mutations affect the structures of proteins.

	AlphaFold Substitution Modeling‡
	
To evaluate the structural effects of amino acid substitutions in EPCR
	Used the AlphaFold mutation database (https://mutations.alphafold.ebi.ac.uk/) to obtain substitution-specific scores for each variant, including predicted pathogenicity (am_pathogenicity) and classification labels (am_class), providing insight into the likelihood of structural disruption.
	Enabled structural impact assessment of each missense mutation, supporting classification of potentially disruptive variants.

	[bookmark: _Hlk200888915]Tools are grouped by category: *Evolutionary analysis tools assess sequence conservation and constraint. † Functional tools evaluate biological impact, including PTMs, expression, and phenotype. ‡ Structural tools predict effects on protein stability, folding, and structure.




[bookmark: _Hlk184214550]Supplementary Table S5. Evolutionary Conservation and Functional Impact of PROCR Variants
	Mutation (rsIDs)
	phastCons 100w Vrt
	phastCons 100w Vrt Rank
	phastCons 17w Prm
	phastCons 17w Prm Rank
	phastCons 470w Mam
	phastCons 470w Mam Rank
	phyloP 100w Vrt
	phyloP 100w Vrt Rank
	phyloP 17w Prm
	phyloP 17w Prm Rank
	phyloP 470w Mam
	phyloP 470w Mam Rank

	N64T
	0.876
	0.30908
	0.692
	0.33898
	1
	0.68203
	3.232
	0.51003
	0.756
	0.94297
	9.015
	0.78558

	F93L
	0.816
	0.29934
	0.111
	0.18785
	0.993
	0.31925
	1.261
	0.32582
	0.599
	0.4025
	2.685
	0.34045

	R113C
	0.847
	0.30396
	0.994
	0.71098
	0.009
	0.19889
	0.181
	0.16691
	0.589
	0.31548
	-0.473
	0.08966

	P145L
	0.322
	0.2552
	0.973
	0.55318
	1
	0.68203
	2.723
	0.46947
	0.599
	0.4025
	7.681
	0.65292

	R173H
	0.001
	0.13787
	0.961
	0.51904
	1
	0.68203
	0.632
	0.24273
	0.676
	0.7674
	3.472
	0.38588

	R236W
	1
	0.71638
	0.95
	0.49671
	1
	0.68203
	3.549
	0.53431
	0.676
	0.7674
	5.869
	0.50514

	Note: phastCons scores (phastCons100way_vertebrate, phastCons17way_primate, and phastCons470way_mammalian) reflect the evolutionary conservation of the mutated sites, with higher scores indicating greater conservation across vertebrates, primates, and mammals, respectively. phyloP scores (phyloP100way_vertebrate, phyloP17way_primate, and phyloP470way_mammalian) indicate the rate of evolutionary change at the specific site, where positive values suggest evolutionary conservation and negative values indicate accelerated divergence. The corresponding rank scores provide the relative ranking of each variant’s score within each species group.




Supplementary Table S6. Key Genes in Coagulation Regulation and Thrombophilia
	Gene
	Description
	Length (aa)

	F5
	Coagulation factor V heavy chain; a central regulator of hemostasis. It acts as a cofactor for factor Xa in the prothrombinase complex, leading to prothrombin activation to thrombin, which is essential for blood clotting.
	2224

	ADAMTS13
	A disintegrin and metalloproteinase with thrombospondin motifs 13; Cleaves von Willebrand factor (vWF) multimers, reducing their size and preventing excessive platelet aggregation and thrombus formation.
	1427

	PROC
	Vitamin K-dependent protein C heavy chain; a serine protease that inactivates coagulation factors Va and VIIIa, modulating the clotting cascade. Also plays a protective role for endothelial cells in blood vessels.
	461

	ACE2
	Processed angiotensin-converting enzyme 2; a carboxypeptidase that converts angiotensin I to angiotensin 1-9 and angiotensin II to angiotensin 1-7, involved in vasodilation and heart regulation. Plays a protective role in lung injury and is involved in amino acid transport.
	805

	F3
	Tissue factor; initiates the coagulation cascade by forming a complex with factor VIIa. This complex activates factors IX and X, ultimately leading to fibrin clot formation, crucial for hemostasis.
	295

	GPR101
	Probable G-protein coupled receptor 101; an orphan receptor with an undefined biological role, potentially involved in various cellular processes due to its G-protein coupled nature.
	508

	CFH
	Complement factor H; a regulatory protein of the complement system, it inhibits the alternative complement pathway and protects self-surfaces from inappropriate activation. It also promotes immune complex clearance.
	1231

	PROS1
	Vitamin K-dependent protein S; works as a cofactor for activated protein C in degrading coagulation factors Va and VIIIa, acting as an anticoagulant to prevent excessive clotting.
	676

	F9
	Coagulation factor IXa heavy chain; participates in the intrinsic pathway of coagulation. Activated factor IX in combination with factor VIIIa activates factor X to Xa, essential for thrombin generation and clot formation.
	461

	THBD
	Thrombomodulin; a receptor on endothelial cells that forms a complex with thrombin, activating protein C to inactivate factors Va and VIIIa, reducing thrombin production and promoting anticoagulation.
	575

	PLG
	Plasminogen heavy chain A, short form; involved in fibrinolysis, plasminogen is converted to plasmin which dissolves fibrin clots. It also participates in tissue remodeling, inflammation, and tumor invasion.
	810

	MTHFR
	Methylenetetrahydrofolate reductase; catalyzes the conversion of 5,10-methylenetetrahydrofolate to 5-methyltetrahydrofolate, a critical step in homocysteine remethylation to methionine, influencing cardiovascular health.
	697

	CRP
	C-reactive protein; a key component of the acute phase response, it binds to phosphocholine on pathogens, promoting agglutination, complement activation, and phagocytosis, contributing to the immune defense.
	224

	HRG
	Histidine-rich glycoprotein; binds to various ligands, including heme and plasminogen, involved in immune complex clearance, cell signaling, and regulating cell migration. It plays a role in inflammatory and immune responses.
	525

	HP
	Haptoglobin alpha chain; binds free hemoglobin from lysed red blood cells, preventing kidney damage and promoting heme iron recycling. It also has antioxidant properties and modulates the acute-phase immune response.
	406

	F2
	Activation peptide fragment 1 (Thrombin); a serine protease that converts fibrinogen to fibrin, initiating clot formation. It also activates factors V, VII, VIII, and XIII, which are vital for coagulation and wound healing.
	622

	SERPINC1
	Antithrombin-III; a serine protease inhibitor that regulates the coagulation cascade by inhibiting thrombin, factor Xa, IXa, and XIa. Its activity is potentiated by heparin, preventing excessive clotting.
	464

	C4B
	Complement C4-B alpha chain; part of the classical complement pathway, it contributes to the formation of C3 and C5 convertases, critical for immune response and clearing immune complexes. It binds to immune aggregates, enhancing immune clearance.
	1744



Supplementary Table S7. Protein-Protein Interaction (PPI) Data for PROCR and Related Proteins
	Node 1
	Node 2
	Co-expression
	Experimentally Determined Interaction
	Database Annotated
	Automated Text Mining
	Combined Score

	CMC2
	PROCR
	0.054
	0
	0
	0.927
	0.928

	CMC2
	NSL1
	0.056
	0
	0
	0.875
	0.876

	F10
	PROCR
	0.045
	0
	0
	0.958
	0.958

	F10
	TFPI
	0.072
	0.443
	0.9
	0.996
	0.999

	F10
	PROC
	0.229
	0.091
	0.54
	0.144
	0.707

	F10
	PRTN3
	0.065
	0.071
	0
	0.423
	0.545

	F10
	F2R
	0
	0.051
	0
	0.658
	0.661

	F10
	PROS1
	0.074
	0
	0.4
	0.293
	0.573

	F10
	THBD
	0.044
	0.094
	0.54
	0.647
	0.84

	F10
	F7
	0.408
	0.292
	0.9
	0.744
	0.988

	F2R
	PROCR
	0.078
	0.51
	0.5
	0.978
	0.994

	F2R
	TFPI
	0.079
	0
	0
	0.727
	0.738

	F2R
	PROC
	0
	0.051
	0.9
	0.62
	0.96

	F2R
	F7
	0
	0.051
	0
	0.475
	0.48

	F2R
	PROS1
	0.067
	0
	0
	0.484
	0.498

	F2R
	F10
	0
	0.051
	0
	0.658
	0.661

	F2R
	THBD
	0.043
	0.091
	0
	0.965
	0.966

	F7
	PROCR
	0
	0
	0
	0.915
	0.915

	F7
	TFPI
	0
	0.246
	0.9
	0.948
	0.995

	F7
	PROC
	0.245
	0.099
	0.54
	0.142
	0.715

	F7
	F2R
	0
	0.051
	0
	0.475
	0.48

	F7
	F10
	0.408
	0.292
	0.9
	0.744
	0.988

	F7
	THBD
	0
	0.094
	0.54
	0.872
	0.942

	NSL1
	PROCR
	0
	0
	0
	0.922
	0.922

	NSL1
	CMC2
	0.056
	0
	0
	0.875
	0.876

	NSL1
	THBD
	0
	0.094
	0
	0.387
	0.42

	PROC
	PROCR
	0.049
	0.926
	0.7
	0.846
	0.996

	PROC
	TFPI
	0.07
	0.246
	0
	0.629
	0.717

	PROC
	F10
	0.229
	0.091
	0.54
	0.144
	0.707

	PROC
	F7
	0.245
	0.099
	0.54
	0.142
	0.715

	PROC
	PROS1
	0
	0.168
	0.7
	0.482
	0.859

	PROC
	F2R
	0
	0.051
	0.9
	0.62
	0.96

	PROC
	THBD
	0
	0.094
	0.9
	0.923
	0.992

	PROCR
	PROS1
	0.053
	0
	0.5
	0.718
	0.854

	PROCR
	TFPI
	0.09
	0
	0
	0.853
	0.86

	PROCR
	PRTN3
	0
	0
	0.5
	0.771
	0.88

	PROCR
	F7
	0
	0
	0
	0.915
	0.915

	PROCR
	NSL1
	0
	0
	0
	0.922
	0.922

	PROCR
	CMC2
	0.054
	0
	0
	0.927
	0.928

	PROCR
	F10
	0.045
	0
	0
	0.958
	0.958

	PROCR
	F2R
	0.078
	0.51
	0.5
	0.978
	0.994

	PROCR
	PROC
	0.049
	0.926
	0.7
	0.846
	0.996

	PROCR
	THBD
	0.059
	0
	0.9
	0.998
	0.999

	PROS1
	PROCR
	0.053
	0
	0.5
	0.718
	0.854

	PROS1
	TFPI
	0.241
	0
	0
	0.397
	0.522

	PROS1
	PROC
	0
	0.168
	0.7
	0.482
	0.859

	PROS1
	F2R
	0.067
	0
	0
	0.484
	0.498

	PROS1
	F10
	0.074
	0
	0.4
	0.293
	0.573

	PRTN3
	PROCR
	0
	0
	0.5
	0.771
	0.88

	PRTN3
	TFPI
	0
	0.264
	0
	0.271
	0.44

	PRTN3
	F10
	0.065
	0.071
	0
	0.423
	0.545

	TFPI
	PROCR
	0.09
	0
	0
	0.853
	0.86

	TFPI
	PRTN3
	0
	0.264
	0
	0.271
	0.44




Supplementary Table S8. HPO Profile Summary for PROCR Gene Mutations
	Mutation
	Geno2MP HPO Count
	Affected System(s)
	Key Phenotypes
	HPO Terms & Codes

	F93L
	8
	Cardiovascular, Integumentary
	Malformation of heart, Abnormal skin, Cutis Laxa
	HP:0002564, HP:0000951, HP:0000973

	R113C
	51
	Genitourinary, Nervous, Eye, Musculoskeletal
	Nephrotic syndrome, Visual impairment, Behavioral abnormality
	HP:0000100, HP:0012373, HP:0000708, HP:0012443

	P145L
	5
	Genitourinary, Nervous, Visual, Muscular
	Nephrotic syndrome, Behavioral abnormality, Visual impairment
	HP:0000100, HP:0000707, HP:0000505, HP:0012443

	R236W
	6
	Genitourinary, Nervous
	Nephrotic syndrome, Brain morphology, Limb abnormalities
	HP:0000100, HP:0000119, HP:0012443, HP:0040064



