SUPPLEMENTAL MATERIAL

Supplemental Table 1. ICD-10 blocked phenotypes considered for analysis
	ICD-10 Code
	Description
	Disease Category

	A00-A09
	Intestinal infectious diseases
	Infectious Diseases

	A30-A49
	Other bacterial diseases
	Infectious Diseases

	B00-B09
	Viral infections characterized by skin and mucous membrane lesions
	Infectious Diseases

	B25-B34
	Other viral diseases
	Infectious Diseases

	B35-B49
	Mycoses
	Infectious Diseases

	B95-B98
	Bacterial, viral, and other infectious agents
	Infectious Diseases

	C15-C26
	Malignant neoplasms of digestive organs
	Neoplasms

	C30-C39
	Malignant neoplasms of respiratory and intrathoracic organs
	Neoplasms

	C43-C44
	Melanoma and other malignant neoplasms of skin
	Neoplasms

	C64-C68
	Malignant neoplasms of urinary tract
	Neoplasms

	C81-C96
	Malignant neoplasms, stated or presumed to be primary, of lymphoid, hematopoietic, and related tissue
	Neoplasms

	D00-D09
	In situ neoplasms
	Neoplasms

	D37-D48
	Neoplasms of uncertain or unknown behavior
	Neoplasms

	D50-D53
	Nutritional anemias
	Hematopoietic

	D60-D64
	Aplastic and other anemias
	Hematopoietic

	D65-D69
	Coagulation defects, purpura, and other hemorrhagic conditions
	Hematopoietic

	D70-D77
	Other diseases of blood and blood-forming organs
	Hematopoietic

	D80-D89
	Certain disorders involving the immune mechanism
	Hematopoietic

	E00-E07
	Disorders of thyroid gland
	Endocrine/Metabolic

	E10-E14
	Diabetes mellitus
	Endocrine/Metabolic

	E20-E35
	Disorders of other endocrine glands
	Endocrine/Metabolic

	E50-E64
	Other nutritional deficiencies
	Endocrine/Metabolic

	E65-E68
	Obesity and other hyperalimentation
	Endocrine/Metabolic

	E70-E90
	Metabolic disorders
	Endocrine/Metabolic

	F00-F09
	Organic, including symptomatic, mental disorders
	Mental and Behavioral Disorders

	F10-F19
	Mental and behavioral disorders due to psychoactive substance use
	Mental and Behavioral Disorders

	F20-F29
	Schizophrenia, schizotypal and delusional disorders
	Mental and Behavioral Disorders

	F30-F39
	Mood [affective] disorders
	Mental and Behavioral Disorders

	F40-F48
	Neurotic, stress-related and somatoform disorders
	Mental and Behavioral Disorders

	G20-G26
	Extrapyramidal and movement disorders
	Nervous System

	G30-G32
	Other degenerative diseases of the nervous system
	Nervous System

	G35-G37
	Demyelinating diseases of the central nervous system
	Nervous System

	G40-G47
	Episodic and paroxysmal disorders
	Nervous System

	G50-G59
	Nerve, nerve root and plexus disorders
	Nervous System

	G60-G64
	Polyneuropathies and other disorders of the peripheral nervous system
	Nervous System

	G80-G83
	Cerebral palsy and other paralytic syndromes
	Nervous System

	G90-G99
	Other disorders of the nervous system
	Nervous System

	H00-H06
	Disorders of eyelid, lacrimal system, and orbit
	Eye Disorders

	H10-H13
	Disorders of conjunctiva
	Eye Disorders

	H15-H22
	Disorders of sclera, cornea, iris, and ciliary body
	Eye Disorders

	H25-H28
	Disorders of lens
	Eye Disorders

	H30-H36
	Disorders of choroid and retina
	Eye Disorders

	H40-H42
	Glaucoma
	Eye Disorders

	H43-H45
	Disorders of vitreous body and globe
	Eye Disorders

	H49-H52
	Disorders of ocular muscles, binocular movement, accommodation, and refraction
	Eye Disorders

	H53-H54
	Visual disturbances and blindness
	Eye Disorders

	H55-H59
	Other disorders of eye and adnexa
	Eye Disorders

	H60-H62
	Diseases of external ear
	Ear Disorders

	H65-H75
	Diseases of middle ear and mastoid
	Ear Disorders

	H80-H83
	Diseases of inner ear
	Ear Disorders

	H90-H95
	Other disorders of ear
	Ear Disorders

	I05-I09
	Chronic rheumatic heart diseases
	Circulatory System

	I10-I15
	Hypertensive diseases
	Circulatory System

	I20-I25
	Ischemic heart diseases
	Circulatory System

	I26-I28
	Pulmonary heart disease and diseases of pulmonary circulation
	Circulatory System

	I30-I52
	Other forms of heart disease
	Circulatory System

	I60-I69
	Cerebrovascular diseases
	Circulatory System

	I70-I79
	Diseases of arteries, arterioles, and capillaries
	Circulatory System

	I80-I89
	Diseases of veins, lymphatic vessels, and lymph nodes, not elsewhere classified
	Circulatory System

	I95-I99
	Other and unspecified disorders of the circulatory system
	Circulatory System

	J00-J06
	Acute upper respiratory infections
	Respiratory

	J09-J18
	Influenza and pneumonia
	Respiratory

	J20-J22
	Other acute lower respiratory infections
	Respiratory

	J30-J39
	Other diseases of upper respiratory tract
	Respiratory

	J40-J47
	Chronic lower respiratory diseases
	Respiratory

	J80-J84
	Other respiratory diseases principally affecting the interstitium
	Respiratory

	J90-J94
	Other diseases of pleura
	Respiratory

	J95-J99
	Other diseases of the respiratory system
	Respiratory

	K00-K14
	Diseases of oral cavity, salivary glands, and jaws
	Digestive

	K20-K31
	Diseases of esophagus, stomach, and duodenum
	Digestive

	K35-K38
	Diseases of appendix
	Digestive

	K40-K46
	Hernia
	Digestive

	K50-K52
	Noninfective enteritis and colitis
	Digestive

	K55-K64
	Other diseases of intestines
	Digestive

	K65-K67
	Diseases of peritoneum
	Digestive

	K70-K77
	Diseases of liver
	Digestive

	K80-K87
	Disorders of gallbladder, biliary tract, and pancreas
	Digestive

	K90-K93
	Other diseases of the digestive system
	Digestive

	L00-L08
	Infections of the skin and subcutaneous tissue
	Dermatologic

	L20-L30
	Dermatitis and eczema
	Dermatologic

	L40-L45
	Papulosquamous disorders
	Dermatologic

	L50-L54
	Urticaria and erythema
	Dermatologic

	L55-L59
	Radiation-related disorders of the skin and subcutaneous tissue
	Dermatologic

	L60-L75
	Disorders of skin appendages
	Dermatologic

	L80-L99
	Other disorders of the skin and subcutaneous tissue
	Dermatologic

	M05-M14
	Inflammatory polyarthropathies
	Musculoskeletal

	M15-M19
	Arthrosis
	Musculoskeletal

	M20-M25
	Other joint disorders
	Musculoskeletal

	M40-M43
	Deforming dorsopathies
	Musculoskeletal

	M45-M49
	Spondylopathies
	Musculoskeletal

	M50-M54
	Other dorsopathies
	Musculoskeletal

	M60-M63
	Disorders of muscles
	Musculoskeletal

	M65-M68
	Disorders of synovium and tendon
	Musculoskeletal

	M70-M79
	Other soft tissue disorders
	Musculoskeletal

	M80-M85
	Disorders of bone density and structure
	Musculoskeletal

	M86-M90
	Other osteopathies
	Musculoskeletal

	M91-M94
	Chondropathies
	Musculoskeletal

	M95-M99
	Other disorders of the musculoskeletal system and connective tissue
	Musculoskeletal

	N00-N08
	Glomerular diseases
	Genitourinary

	N10-N16
	Renal tubulo-interstitial diseases
	Genitourinary

	N17-N19
	Renal failure
	Genitourinary

	N20-N23
	Urolithiasis
	Genitourinary

	N25-N29
	Other disorders of kidney and ureter
	Genitourinary

	N30-N39
	Other diseases of urinary system
	Genitourinary



Supplemental Table 2. Explanation of network statistics
	
	Description

	Average Degree
	Average number of connections each node has

	Average Weighted Degree
	Average number of SNPs each node shares with all neighboring nodes

	Network Diameter
	Maximum number of edges required to traverse from one node to another

	Graph Density
	Proportion of edges that exist in the graph over all possible edges in the graph

	Modularity
	Measure of the extent of clustering within the graph

	Clustering Coefficient
	Represents the likelihood of a node's neighbors being connected to each other, showing the density of local clusters 

	Eigenvector Centrality
	Measures the transitive influence of nodes in the graph, including how much highly connected nodes are connected to other highly connected nodes

	Betweenness Centrality
	Measures how often a node lies on the shortest paths between other nodes, highlighting "bridge" nodes with high potential influence. 

	Closeness Centrality
	Indicates how close a node is to all other nodes in the network on average, signifying its ability to quickly reach other nodes. 

	Average Path Length
	Average number of edges in between each pair of nodes in the graph
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Supplemental Figure 1. Venn diagram of edge set intersections between the female- and male-specific DDNs. 


Supplemental Table 3. Top 10 central diseases for the male and female DDNs as derived by degree, weighted degree, and betweenness centrality.

Female DDN – Central Diseases

	Rank
	Disease
	Degree

	1
	E00-E07 Disorders of thyroid gland
	60

	2
	I10-I15 Hypertensive diseases
	48

	3
	J40-J47 Chronic lower respiratory diseases
	47

	4
	G35-G37 Demyelinating diseases of the central nervous system
	47

	5
	L40-L45 Papulosquamous disorders
	44

	6
	E10-E14 Diabetes mellitus
	42

	7
	D60-D64 Aplastic and other anaemias
	42

	8
	M05-M14 Inflammatory polyarthropathies
	36

	9
	M15-M19 Arthrosis
	34

	10
	K40-K46 Hernia
	33




	Rank
	Disease
	Weighted Degree

	1
	E00-E07 Disorders of thyroid gland
	23636

	2
	K90-K93 Other diseases of the digestive system
	23512

	3
	G35-G37 Demyelinating diseases of the central nervous system
	15061

	4
	E10-E14 Diabetes mellitus
	12827

	5
	J40-J47 Chronic lower respiratory diseases
	11507

	6
	L40-L45 Papulosquamous disorders
	10254

	7
	D60-D64 Aplastic and other anaemias
	8356

	8
	M05-M14 Inflammatory polyarthropathies
	8245

	9
	I10-I15 Hypertensive diseases
	3508

	10
	C43-C44 Melanoma and other malignant neoplasms of skin
	2953



	Rank
	Disease
	Betweenness Centrality

	1
	E00-E07 Disorders of thyroid gland
	828.29

	2
	I10-I15 Hypertensive diseases
	632.65

	3
	J40-J47 Chronic lower respiratory diseases
	426.39

	4
	M15-M19 Arthrosis
	282.09

	5
	K90-K93 Other diseases of the digestive system
	261.75

	6
	L40-L45 Papulosquamous disorders
	257.22

	7
	K40-K46 Hernia
	245.88

	8
	G35-G37 Demyelinating diseases of the central nervous system
	220.48

	9
	K80-K87 Disorders of gallbladder, biliary tract and pancreas
	194.87

	10
	E70-E90 Metabolic disorders
	191.07



Male DDN – Central Diseases

	Rank
	Disease
	Degree

	1
	I10-I15 Hypertensive diseases
	53

	2
	E10-E14 Diabetes mellitus
	50

	3
	I20-I25 Ischaemic heart diseases
	42

	4
	C43-C44 Melanoma and other malignant neoplasms of skin
	41

	5
	J40-J47 Chronic lower respiratory diseases
	37

	6
	E00-E07 Disorders of thyroid gland
	37

	7
	E70-E90 Metabolic disorders
	37

	8
	L40-L45 Papulosquamous disorders
	33

	9
	K40-K46 Hernia
	32

	10
	K90-K93 Other diseases of the digestive system
	29




	Rank
	Disease
	Weighted Degree

	1
	E10-E14 Diabetes mellitus
	10035

	2
	J40-J47 Chronic lower respiratory diseases
	9295

	3
	E00-E07 Disorders of thyroid gland
	8799

	4
	K90-K93 Other diseases of the digestive system
	7057

	5
	L40-L45 Papulosquamous disorders
	6900

	6
	G35-G37 Demyelinating diseases of the central nervous system
	6316

	7
	C43-C44 Melanoma and other malignant neoplasms of skin
	5259

	8
	I10-I15 Hypertensive diseases
	4659

	9
	I20-I25 Ischaemic heart diseases
	4122

	10
	K40-K46 Hernia
	3006



	Rank
	Disease
	Betweenness Centrality

	1
	I10-I15 Hypertensive diseases
	946.02

	2
	E10-E14 Diabetes mellitus
	644.10

	3
	C43-C44 Melanoma and other malignant neoplasms of skin
	486.24

	4
	I20-I25 Ischaemic heart diseases
	482.03

	5
	E70-E90 Metabolic disorders
	315.17

	6
	J40-J47 Chronic lower respiratory diseases
	244.44

	7
	E00-E07 Disorders of thyroid gland
	240.54

	8
	M15-M19 Arthrosis
	213.62

	9
	I30-I52 Other forms of heart disease
	185.83

	10
	K50-K52 Noninfective enteritis and colitis
	182.06




Supplemental Table 4. Diseases belonging to the largest cluster after Louvain clustering in both sex-specific DDNs 
	Disease
	Category

	I20-I25 Ischaemic heart diseases
	Circulatory System

	I30-I52 Other forms of heart disease
	Circulatory System

	I70-I79 Diseases of arteries, arterioles and capillaries
	Circulatory System

	I95-I99 Other and unspecified disorders of the circulatory system
	Circulatory System

	I60-I69 Cerebrovascular diseases
	Circulatory System

	I26-I28 Pulmonary heart disease and diseases of pulmonary circulation
	Circulatory System

	I10-I15 Hypertensive diseases
	Circulatory System

	K65-K67 Diseases of peritoneum
	Digestive

	K50-K52 Noninfective enteritis and colitis
	Digestive

	K35-K38 Diseases of appendix
	Digestive

	K80-K87 Disorders of gallbladder, biliary tract and pancreas
	Digestive

	H80-H83 Diseases of inner ear
	Ear Disorders

	E70-E90 Metabolic disorders
	Endocrine / Metabolic

	E65-E68 Obesity and other hyperalimentation
	Endocrine / Metabolic

	H43-H45 Disorders of vitreous body and globe
	Eye Disorders

	H40-H42 Glaucoma
	Eye Disorders

	H25-H28 Disorders of lens
	Eye Disorders

	H49-H52 Disorders of ocular muscles, binocular movement, accommodation and refraction
	Eye Disorders

	N25-N29 Other disorders of kidney and ureter
	Genitourinary

	B95-B98 Bacterial, viral and other infectious agents
	Infectious Diseases

	F10-F19 Mental and behavioural disorders due to psychoactive substance use
	Mental and Behavioral Disorders

	F00-F09 Organic, including symptomatic, mental disorders
	Mental and Behavioral Disorders

	M91-M94 Chondropathies
	Musculoskeletal

	M95-M99 Other disorders of the musculoskeletal system and connective tissue
	Musculoskeletal

	M65-M68 Disorders of synovium and tendon
	Musculoskeletal

	M86-M90 Other osteopathies
	Musculoskeletal

	C15-C26 Malignant neoplasms of digestive organs
	Neoplasms

	G40-G47 Episodic and paroxysmal disorders
	Nervous System

	G30-G32 Other degenerative diseases of the nervous system
	Nervous System

	J90-J94 Other diseases of pleura
	Respiratory
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