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Top 100 disease pairs with the highest mutual predictability scores and the supporting evidence for the association. The 
disease pairs are listed in descending order based on the mutual predictability scores. The red rows are disease pairs without 
sharing disease genes. 
 

Disease ID Disease name 
A B A B 

Mutual 
predictability Supporting evidence for association 

1615 1307 Zellweger syndrome Refsum disease 0.9998 Both are peroxisome biogenesis disorders [1] 
1615 56 Zellweger syndrome Adrenoleukodystrophy 0.9997 Both are peroxisome biogenesis disorders [1] 

56 1307 Adrenoleukodystrophy Refsum disease 0.9989 Both are  in neurological class based on Goh et 
al.’s disease classification [2]. Both are 
peroxisome biogenesis disorders [1] 

287 681 Central hypoventilation 
syndrome 

Hirschsprung disease 0.9974 Both are caused by deficiency in  development 
[3]. 

877 6350 Leigh syndrome Combined oxidative 
phosphorylation 
deficiency 

0.9726 Both are involved in deficiency occurring in 
mitochondria (OMIM record: 256000, 609060, 
610498, 610678, 611719, 610505 ) 

877 5016 Leigh syndrome Mitochondrial DNA 
depletion syndrome 

0.9640 Both are involved in deficiency occurring in 
mitochondria (OMIM record: 256000, 251880,  
609560) 

1281 187 Pseudohypoaldostero
nism 

Bartter syndrome 0.9613 Both are involved in ion-transport deficiency 
[4-6].  

877 1016 Leigh syndrome Mitochondrial complex 
I/II/III deficiency 

0.9526 Both are involved in deficiency occurring in 
mitochondria (OMIM record: 256000, 252010,  
124000, 252011) 

689 1574 Holoprosencephaly Waardenburg syndrome 0.9511 Both are caused by deficiency in  
development [3] (OMIM record: 236100 ). 

681 1574 Hirschsprung disease Waardenburg syndrome 0.9468 Both are caused by deficiency in  
development [3] 

5016 6350 Mitochondrial DNA 
depletion syndrome 

Combined oxidative 
phosphorylation 
deficiency 

0.9410 Both are involved in deficiency occurring in 
mitochondria (OMIM record: 609060, 610498, 
610678,   611719, 610505, 251880, 609560). 

1316 352 Retinitis pigmentosa Cone or cone-rod 
dystrophy 

0.9405 Both are  in ophthamological class based on Goh 
et al.’s disease classification [2]. 
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1178 1170 Pancreatic cancer or 
carcinoma 

Ovarian cancer or 
carinoma 0.9402 Both are  in cancer class based on Goh et 

al.’s disease classification [2] 
 

352 
 

1110 
 
Cone or cone-rod 
dystrophy 

 
Night blindness 

 
0.9400 

 
Both are  in ophthamological class based on 
Goh et al.’s disease classification [2]. 

 
287 

 
1574 

 
Central 
hypoventilation 
syndrome 

 
Waardenburg syndrome

 
0.9397 

 
Both are caused by deficiency in  
development [3]. 

1016 6350 Mitochondrial 
complex I II/III 
deficiency 

Combined oxidative 
phosphorylation 
deficiency 

0.9269 Both are involved in deficiency occurring in 
mitochondria (OMIM record: 609060, 610498, 
610678, 611719, 610505, 252010, 124000, 
252011). 

1497 520 Thrombophilia  
 

Factor H V X XI XII XIIIA 
XIIIB deficiency 

0.9268 Both are  in hematological class based on 
Goh et al.’s disease classification [2] 

228 523 Breast cancer Fanconi anemia 0.9266 Fanconi anemia has strong predisposition to 
cancer [2]. 

668 1170 Hepatocellular 
carcinoma 

Ovarian cancer or 
carinoma 

0.9247 Both are  in cancer class based on Goh et al.’s 
disease classification [2] 

873 352 Leber congenital 
amaurosis 

Cone or cone-rod 
dystrophy 

0.9241 Both are  in ophthamological class based on Goh 
et al.’s disease classification [2]. 

523 1608 Fanconi anemia Xeroderma 
pigmentosum 

0.9240 Xeroderma pigmentosum leads to skin cancer 
and Fanconi anemia has strong 
predisposition to cancer [2, 7]. 

1016 5016 Mitochondrial 
complex I /II/III 
deficiency 
 
 

Mitochondrial DNA 
depletion syndrome 

0.9232 Both are involved in deficiency occurring in 
mitochondria (OMIM record: 252010, 124000, 
252011, 251880, 609560). 

228 1178 Breast cancer Pancreatic cancer or 
carcinoma 

0.9231 Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

724 103 Hypercholesterolemia Amyloidosis 0.9228 Primary amyloidosis was reported to be 
associated with hypercholesterolemia [8]. 

346 1170 Colon cancer Ovarian cancer or 
carinoma 

0.9210 Both are  in cancer class based on Goh et 
al.’s disease classification [2]. 
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427 1020 Diabetes mellitus 
Maturity onset diabetes of 
the young 0.9205 

Both are involved in diminished production of 
insulin or diminished response to insulin [9, 10]. 
 

 
240 

 
1497 

 
Complement system 
deficiency 

 
Thrombophilia 

 
0.9193 

  
Complement activation is indicated to 
mediate the induction of thrombosis [11-13]. 

268 1040 Cardiomyopathy Muscular dystrophy 0.9164 Cardiomyopathy is a frequent occurrence in 
muscular dystrophy [14]. 

 
98 

 
103 

 
Alzheimer disease 

 
Amyloidosis 

 
0.9161 

 
Both are  in neurological class based on Goh et 
al.’s disease classification [2]. 

240 520 Complement system 
deficiency 

Factor V X XI XII XIIIA 
XIIIB deficiency 

0.9141 "Factor V X XI XII XIIIA XIIIB deficiency" 
involves in deficiency in coagulation factors 
[15]. Evidence shows that there is crosstalk 
between the complement system and 
coagulation System [15, 16]. 

268 1059 Cardiomyopathy Myopathy 0.91266 Both are involved in muscle contraction 
deficiency (OMIM record: 115200, 500000, 
192600, 601154,   600884, 600858, 161800, 
605355, 608810, 160150, 601419, 606768, 
255110, 160500). 

346 668 Colon cancer Hepatocellular carcinoma 0.9124 Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

1383 9038 Severe combined 
immunodeficiency 

Multiple sclerosis 0.9122 Multiple sclerosis is an autoimmune disease that 
affects the central nervous system [17]. 

689 224 Holoprosencephaly Brachydactyly 0.9108 Both are involved in deficiency in  
development [18] (OMIM record: 236100). 

98 1054 Alzheimer disease Myocardial infarction 0.9094 Vascular disorders have been indicated as risk 
factors for Alzheimer disease [19].  

523 1178 Fanconi anemia Pancreatic cancer or 
carcinoma 

0.9094 Fanconi anemia has strong predisposition to 
cancer [2]. 

296 1033 Ceroid-lipofuscinosis Mucopolysaccharidosis 0.9083 Both are involved in abnormalities of 
lysosomal function [20]. 
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1497 

 
103 

 
Thrombophilia 

 
Amyloidosis 

 
0.9076 

 
Thrombotic and hemorrhagic complications 
frequently have been observed in patients 
with amyloidosis [21]. 

 
228 

 
1170 

 
Breast cancer 

 
Ovarian cancer or 
carinoma 

 
0.9075 

 
Both are  in cancer class based on Goh et al.’s 
disease classification [2] 

912 187 Long QT syndrome Bartter syndrome 0.9055 Both are involved in ion-transport deficiency 
[6, 22]. 

 
572 

 
668 

 
Gastric cancer 

 
Hepatocellular carcinoma 

 
0.9012 

 
Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

1316 873 Retinitis pigmentosa Leber congenital 
amaurosis 

0.9011 Both are  in ophthamological class based on Goh 
et al.’s disease classification [2] 

1272 1178 Prostate cancer Pancreatic cancer or 
carcinoma 

0.8976 Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

240 496 Complement system 
deficiency 

Epiphyseal dysplasia 0.8958  Not available 

912 166 Long QT syndrome Atrial fibrillation or Atrial 
septal defect  

0.8932 Both are  in cardiovascular class based on Goh 
et al.’s disease classification [2] 

1324 9038 Rheumatoid arthritis Multiple sclerosis 0.8932 Both are disorders with autoimmune features [17] 
(OMIM record:  180300). 

1054 724 Myocardial infarction Hypercholesterolemia 0.8919 Hypercholesterolemic mice could develop 
myocardial infarction [23]. 

1170 978 Ovarian cancer or 
carinoma 

Melanoma 0.8894 Both are  in cancer class based on Goh et 
al.’s disease classification [2] 

228 1272 Breast cancer Prostate cancer 0.8882 Both are  in cancer class based on Goh et al.’s 
disease classification [2] 

1471 1324 Systemic lupus 
erythematosus 

Rheumatoid arthritis 0.8819 Rheumatoid arthritis has autoimmune features 
(OMIM record:  180300)and systemic lupus 
erythematosus is classified as immunological 
diseases by Goh et al. [2]. 

287 1218 Central hypoventilation 
syndrome 

Pheochromocytoma 0.8811 Both are involved in malfunction of neural crest 
cells [24, 25]. 
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1178 1608 Pancreatic cancer or 
carcinoma 

Xeroderma 
pigmentosum 

0.8809 Xeroderma pigmentosum leads to skin cancer 
[7]. 

 
493 

 
496 

 
Epidermolysis bullosa

 
Epiphyseal dysplasia 

 
0.8804 

 
Not available 
 

 
1249 

 
5016 

 
Porphyria 

 
Mitochondrial DNA 
depletion syndrome 

 
0.8798 

 
Porphyria is caused by the dysfunction of the 
heme biosynthetic pathway, some enzyme 
members of this pathway are located in 
mitochondria. Mitochondrial DNA depletion 
syndrome are also involved in dysfunction of 
enzymes in mitochondria [26] (OMIM record: 
609560, 251880). 

1383 802 Severe combined 
immunodeficiency 

Immunodeficiency due 
to defect in CD3 or with 
hyper-IgM 

0.8763 Both are  in Immunological class based on 
Goh et al.’s disease classification [2].  

681 1218 Hirschsprung disease Pheochromocytoma 0.8755 Both are involved in malfunction of neural crest 
cells [24, 25]. 

1471 9038 Systemic lupus 
erythematosus 

Multiple sclerosis 0.8741 Multiple sclerosis is an autoimmune 
disease that affects the central nervous 
system [17]. Systemic lupus erythematosus is 
classified as a Immunological disease by Goh 
et al. [2]. 

240 1054 Complement system  
deficiency 

Myocardial infarction 0.8732 There is a pathogenetic role for complement 
activation in the development of myocardial 
damage after infarction [27]. 

940 9038 Malaria Multiple sclerosis 0.8730 Multiple sclerosis is an autoimmune 
disease that affects the central nervous 
system [17]. Malaria is defined as a 
immunological disease by Goh et al. [2]. 

1040 1578 Muscular dystrophy Walker-Warburg 
syndrome 

0.8723 Congenital muscular dystrophy is a feature of the 
Walker-Warburg syndrome [28]. 

240 103 Complement system 
deficiency 

Amyloidosis 0.8721 There was evidence of complement activation 
in acquired and hereditary amyloid 
neuropathy [29]. 



 6

 
1178 

 
978 

 
Pancreatic cancer or 
carcinoma 

 
Melanoma 

 
0.8715 

 
Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

 
572 

 
1170 

 
Gastric cancer 

 
Ovarian cancer or 
carinoma 

 
0.8697 

 
Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

1615 5016 Zellweger syndrome Mitochondrial DNA 
depletion syndrome 

0.8688 Zellweger syndrome could be coupled with 
mitochondrial myopathy [30, 31]; 
Mitochondrial DNA depletion syndrome 
involves in deficiency in mitochondria (OMIM 
record: 251880, 609560). 

1324 184 Rheumatoid arthritis Bare lymphocyte 
syndrome 

0.8683 Rheumatoid arthritis has autoimmune features 
(OMIM record: 180300) and bare lymphocyte 
syndrome is classified as a immunological 
disease by Goh et al. [2]. 

228 978 Breast cancer Melanoma 0.8682 Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

110 1249 Anemia Porphyria 0.8679 Deficiency in heme biosynthesis could cause 
both porphyrias and for X-linked sideroblastic 
anemia [32]. 

681 224 Hirschsprung disease Brachydactyly 0.8675 Both are involved in deficiency in 
development [3, 18]. 

287 224 Central 
hypoventilation 
syndrome 

Brachydactyly 0.8673 Both are involved in deficiency in 
development [3] . 

689 166 Holoprosencephaly Atrial fibrillation or 
Atrial septal defect  

0.8673  Not available. 

1040 1059 Muscular dystrophy Myopathy 0.8663 Both are  in muscular class based on Goh et al.’s 
disease classification [2]. 

1054 103 Myocardial infarction Amyloidosis 0.8659 Approximately 40% of patients with primary 
amyloidosis have had cardiac amyloidosis 
[33]. Patients with cardiac amyloidosis have 
the risk of fatal myocardial infarction [33]. 

1272 1170 Prostate cancer Ovarian cancer or 
carinoma 

0.8655 Both are  in cancer class based on Goh et 
al.’s disease classification [2]. 
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346 1178 Colon cancer 
Pancreatic cancer or 
carcinoma 0.8650 

Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

 
1383 

 
164 

 
Severe combined 
immunodeficiency 

 
Atopy 

 
0.8646 

 
Both are  in immunological class based on 
Goh et al.’s disease classification [2]. 

 
1043 

 
9038 

 
Mycobacterial 
infection or 
mycobacterium 
tuberculosis 

 
Multiple sclerosis 

 
0.8645 

 
Multiple sclerosis is an autoimmune 
disease that affects the central nervous 
system [17]. Mycobacterial infection or 
mycobacterium tuberculosis is in 
immunological class based on Goh et al.’s 
disease classification [2]. 

228 668 Breast cancer Hepatocellular carcinoma 0.8640 Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

 
877 

 
1615 

 
Leigh syndrome 

 
Zellweger syndrome 

 
0.8640 

 
Zellweger syndrome could have coupled 
Mitochondrial myopathy [30, 31]; Leigh 
syndrome is involved in deficiency in 
mitochondria (OMIM record: 256000). 

873 1110 Leber congenital 
amaurosis 

Night blindness 0.8631 Both are  in ophthamological class based on 
Goh et al.’s disease classification [2]. 

1126 1020 Obesity Maturity onset diabetes 
of the young 

0.8622 Increases in body fat alter the body's 
response to insulin and lead to insulin 
resistance [34]. Maturity onset diabetes of the 
young involves in the defect in insulin 
production or response [10]. 

346 978 Colon cancer Melanoma 0.8612 Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

1272 668 Prostate cancer Hepatocellular 
carcinoma 

0.8607 Both are  in cancer class based on Goh et 
al.’s disease classification [2]. 

937 240 Macular degeneration Complement system  
deficiency 

0.8607 Complement C3 variant and complement factor H 
polymorphisms have been associated with age-
related macular degeneration [35, 36]. 
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1054 1497 Myocardial infarction Thrombophilia 0.8602 
Thrombophilia may contribute to the development 
of myocardial infarction in some young patients 
[37]. 

 
668 

 
1178 

 
Hepatocellular 
carcinoma 

 
Pancreatic cancer or 
carcinoma 

 
0.8596 

 
Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

365 1054 Coronary artery or 
coronary heart 
disease 

Myocardial infarction 0.8594 Both are  in cardiovascular class based on 
Goh et al.’s disease classification [2]. 

 
98 

 
724 

 
Alzheimer disease 

 
Hypercholesterolemia 

 
0.8594 

 
High cholesterol may play important roles in 
the development of Alzheimer's disease [19, 
38, 39]. 

1272 523 Prostate cancer Fanconi anemia 0.8592 Fanconi anemia has strong predisposition to 
cancer [2]. 

1272 1503 Prostate cancer Thyroid adenoma or 
carcinoma 

0.8589 Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

268 166 Cardiomyopathy Atrial fibrillation or Atrial 
septal defect  

0.8589 Both are  in cardiovascular class based on Goh 
et al.’s disease classification [2]. 

 
98 

 
412 

 
Alzheimer disease 

 
Dementia 

 
0.8559 

 
Both are  in neurological class based on Goh et 
al.’s disease classification [2]. 

1316 1110 Retinitis pigmentosa Night blindness 0.8545 Both are  in ophthamological class based on Goh 
et al.’s disease classification [2]. 

296 589 Ceroid-lipofuscinosis Glaucoma 0.8535 Both are involved in abnormalities in 
lysosomal function [20, 40]. 

346 572 Colon cancer Gastric cancer 0.8533 Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

228 1608 Breast cancer Xeroderma 
pigmentosum 

0.8525 Xeroderma pigmentosum leads to skin cancer 
[7]. 

877 1218 Leigh syndrome Pheochromocytoma 0.8518 Leigh syndrome is a mitochondrial disease 
(OMIM record: 256000). Mitochondrial 
deficiency might also play a role in 
Pheochromocytoma [41, 42]. 



 9

1471 1383 
Systemic lupus 
erythematosus 

Severe combined 
immunodeficiency 0.8515 

Both are  in immunological class based on 
Goh et al.’s disease classification [2]. 

523 1170 Fanconi anemia Ovarian cancer or 
carinoma 

0.8510 Fanconi anemia has strong predisposition to 
cancer [2]. 

1042 187 Myasthenic syndrome Bartter syndrome 0.8506 Both are involved in ion-transport deficiency 
[6, 43, 44]. 

 
346 

 
228 

 
Colon cancer 

 
Breast cancer 

 
0.8505 

 
Both are  in cancer class based on Goh et al.’s 
disease classification [2]. 

 
 
Note:  in the column of   “Supporting evidence for association”,   evidence based on the descriptions of OMIM records is listed with corresponding 
OMIM record IDs. 
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