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Abnormal enzyme/coenzyme activity
Abnormal form of the vertebral bodies
Generalized amyloid deposition
Amyloidosis
Abnormality of the sacrum
Abnormality of forearm bone
Long philtrum
Abnormality of the forearm
Joint hypermobility
Short long bone
Abnormality of the breast
Finger clinodactyly
Abnormality of the sternum
Low posterior hairline
Abnormality of the ribs
Abnormality of the posterior hairline
Abnormality of the ulna
Clinodactyly of the 5th �nger
Deviation of the 5th �nger
Abnormality of the cervical spine
Abnormality of cranial sutures
Limited elbow extension
Short �nger
Aplasia/Hypoplasia of the ribs
Short neck
Thin vermilion border
Abnormal size of the palpebral �ssures
Limb undergrowth
Clinodactyly
Joint dislocation
Blepharophimosis
Abnormality of skeletal maturation
Abnormality of the aorta
Deviation of �nger
Abnormality of the fontanelles or cranial sutures
Aplasia/Hypoplasia of �ngers
Hypoplastic ilia
Displacement of the external urethral meatus
Abnormal hand morphology
Abnormality of the radius
Abnormality of the ventricular septum
Abnormality of cardiac atrium
Abnormality of the atrial septum
Atria septal defect
Abnormality of the large intestine
Ventricular septal defect
Abnormality of the auditory canal
Hypertrichosis
Patent ductus arteriosus
Babinski sign
Short nose
Abnormality of malar bones
Depression
Malar �attening
Atresia of the external auditory canal
Abnormal pyramidal signs
Congenital malformation of the great arteries
Attention de�cit hyperactivity disorder
Short attention span
Abnormal localization of kidney
Arterial stenosis
Abnormalities of the peripheral arteries
Shallow orbits
Abnormality of bony orbit of skull
Dementia
Beaking of vertebral bodies
Arthritis
Thoracic hypoplasia
Abnormal bone ossi�cation
Abnormal morphology of forearm bone
Abnormality of the vertebrae
Aplasia/Hypoplasia involving the vertebral column
Abnormality of alkaline phosphatase activity
Platyspondyly
Abnormality of skull ossi�cation
Generalized osteoporosis
Narrow chest
Decreased urine output
Bowing of the arm
Nephronophthisis
Elevated alkaline phosphatase
Congestive heart failure
Vesicoureteral re�ux
Proximal muscle weakness
Abnormality of the cerebral vasculature
Functional abnormality of the bladder
Underdeveloped nasal alae
Hypospadias
Abnormality of the eyelashes
Thin upper lip vermilion
Anemia of inadequate production
Abnormality of reticulocytes
Abnormal morphology of the radius
Aplasia/Hypoplasia of the sacrum
Neoplasm by histology
Acidosis
Abnormality of acid-base homeostasis
Abnormality of the diaphragm
Increased serum lactate
Abnormality of the mitochondrion
Exercise intolerance
Abnormal mitochondria in muscle tissue
Abnormality of mitochondrial metabolism
Abnormal CSF lactate level
Mitochondrial inheritance
Emotional lability
Increased CSF lactate
Respiratory failure
Lactic acidosis
Abnormality of the parietal bone
Abnormality of the musculature of the hand
Abnormality of the musculature of the upper limbs
Neoplasm of the skeletal system
Sarcoma
Hypoplasia of midface
Intrauterine growth retardation
Neoplasm of the colon
Downslanted palpebral �ssures
Retrognathia
Postnatal growth retardation
Missing ribs
Aplasia/Hypoplasia involving bones of the thorax
Ectopic kidney
Myelodysplasia
Colon cancer
Neoplasm of the large intestine
Hematological neoplasm
Leukemia
Abnormal erythrocyte enzyme activity
Elevated red cell adenosine deaminase activity
Hypoplastic sacrum
Forearm reduction defects
Erythrocyte macrocytosis
Hypoplastic sacral vertebrae
Small hypothenar eminence
Abnormality of the hypothenar eminence
Bi�d thoracic vertebrae
Mandibulofacial dysostosis
Erythroid hypoplasia
Hypoplastic coccygeal vertebrae
Persistence of hemoglobin F
Congenital hypoplastic anemia
Hypoplastic anemia
Abnormal hemoglobin
Normocytic anemia
Normochromic anemia
Partial duplication of the phalanx of hand
Partial duplication of thumb phalanx
Abnormal number of erythroid precursors
Vertebral hypoplasia
Aplasia/Hypoplasia of the vertebrae
Stenosis of the external auditory canal
Craniofacial dysostosis
Parietal foramina
Macrocytic anemia
Congenital diaphragmatic hernia
11 pairs of ribs
Acute leukemia
Thrombocytosis
Osteosarcoma
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Figure S1. The heatmap, showing the clustering of RBPs based on their predicted human phe-
notypic associations from Seten. A total of 51 RBPs which had at least 160 phenotypic associa-
tions at a minimal gene set p-value of 0.01 were employed to generate this heatmap. Hierarchi-
cal clustering of the data on both axes, revealed RBPs which are likely to exhibit similar pheno-
types as well as phenotypes shared by the RBPs included in this study. Only RBPs which had 
more than 10 gene sets associated and only gene sets which had less than 350 genes and ex-
hibited a minimal p-value of 0.01 are included in this heatmap.


