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Supplementary Methods 
 
Genotyping  
PCR of deletion (hg19 chr5:118825016-118837334del_insA; NM_000414:c.715-1207del) was 
performed using AccuPrime kit (Life Technologies) with an extension time of 80s and annealing 
temperature of 55ºC. The following primers were used, as depicted in Figure 2E: 
GGGAATGAATGGTACCCAGAT (red), GCTTTCATTTTGAACATGGTTG (blue), 
TTTTACCATCCACAGGCTCAC (black).  
AccuPrime PCR of SNV (NM_000414:c.587C>T) was performed using an extension time of 1 
minute and an annealing temperature of 54ºC.  The following primers were used: 
AGTTGCTTTTGATAGGTGCAG (forward) & CCCCATTGTGTA AAACAAAAA (reverse). 
 

Multiple sequence alignment 
Multiple alignment of HSD17B4 protein in Figure 2A was created by aligning the following 
Uniprot IDs with ClustalW[1]: P51659, P51660, Q98TA2, Q9NKW1, Q9VXJ0, Q02207, 
Q9I4V1. 
 

Variant annotation 
Genetic variants were annotated with predictions from PolyPhen2[2], and variant frequencies 
from Exome Variant Server[3] and 1000 Genomes[4]. 

 
Fatty acid testing 
Fatty acid testing was performed at the Kennedy Krieger Institute in Baltimore, MD using 
capillary gas chromatography / mass spectroscopy of pentafluorobenzyl bromide fatty acid 
esters.[5] Reference range was defined as within two standard deviations of mean in adult 
controls. 

 
Electron Transport Chain (ETC) Testing 
ETC testing of muscle tissue was performed at the Center for Inherited Disorders of Energy 
Metabolism (CIDEM) at Case Western Reserve University, Cleveland, Ohio. <20% activity of 
any complex after normalization to citrate synthase was considered a major deficiency and 20-
30% activity was considered a minor deficiency, as previously described.[6] 



 

Supplementary Clinical Information 
Developmental delay includes sitting at 8 months, walking at 14 months, talking at 18 months, 
and difficulty reading at age 6. Running was impaired at age 7, and sports impossible by age 9. 

Pertinent normal laboratory studies included thyroid functions, vitamins E and B12, copper, 
ceruloplasmin, serum protein electrophoresis, serum tissue transglutaminase and gliadin 
antibodies, rapid plasma reagin (RPR), and antinuclear antibodies (ANA). Normal genetic tests 
included SCA1, SCA2, SCA3, SCA5, SCA6, SCA7, SCA8, SCA10, SCA14, SCA17, DRPLA, 
FRDA, AOA1, AOA2, POLG, MELAS, MERRF and NARP. Endocrine tests with normal 
results were luteinizing hormone (LH) 11 mIU/mL (2-12), somatomedin 112 ng/mL (114-492), 
and prolactin at 11 ng/mL (2-19). Elevated serum amino acids included alanine 638 umol/L 
(146-494), asparagine 121 umol/L (26-92), glutamic acid 75 umol/L (6-62), isoleucine 103 
umol/L (39-90), lysine 260 umol/L (119-243), methionine 38 umol/L (13-37), proline 310 
umol/L (97 – 297), and valine 365 umol/L (172 – 335).  
 



 
Table S1. Results of electron transport chain (ETC) assays of muscle tissue. 
 

Assay 
Complex or 

Enzyme Patient 
Mean 

(Controls) 
Range 

(Controls) 
Patient / 

Mean 
NADH-cyt. c reductase 
(rotenone sensitive) Complex I,III 0.1 1.2 0.2-4.7 11.2% 
NADH-ferricyanide reductase Complex I 20 29.9 11.5-60.1 66.8% 
Succinate-cyt. c reductase 
(antimycin sensitive) Complex II,III 0.4 2.1 0.4-4.9 18.3% 
Succinate dehydrogenase Complex II 0.6 0.8 0.1-2.0 70.7% 
Decylubiquinol-cyt. c 
reductase Complex III 6.7 15.2 6.8-35.2 43.9% 
Cytochrome c oxidase Complex IV 37 148.9 57.3-373.0 24.9% 
Citrate synthase CS 10.1 18.6 9.4-30.0 54.3% 
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