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Clinical History 
• male infant born by C-section at 41 weeks gestation 

after a normal pregnancy  
• 2 month well-child exam:  normal 
• At 3 months of age he had significant hypotonia and 

weakness, proximal > distal.  
• EMG:  myopathic; NCS:  normal; rep. stim: normal 
• serum CK:  3170 to 4944 U/L 

 
• quadriceps muscle biopsy at 4 months 

 
• clinical course:  progressive weakness with repeated 

hospitalizations for respiratory support; died at 6 
months of age 
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Points for Discussion 

• Differential diagnosis 
• Approach to diagnostic testing 



Points for Discussion 
• Differential diagnosis 

– congenital muscular dystrophy 
– atypical presentation of Duchenne muscular 

dystrophy 
– other necrotizing myopathies 

 
• Approach to diagnostic testing 

– immunostaining for merosin, alpha-dystroglycan, and 
dystrophin 

– routine enzyme histochemistry 
– electron microscopy, as needed 
– genetic testing, as needed 
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alpha-dystroglycan (IIH6) 

not dystroglycanopathy 
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not dystrophinopathy 
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Muscle Biopsy Diagnosis 

• Mitochondrial myopathy 



Additional Testing 
• Next generation sequencing identified compound 

heterozygous variants in thymidine kinase 2 (TK2), 
a known cause of mtDNA depletion syndrome. 
– c.329A>G, p.Gln110Arg 
– c.704T>C, p.Ile235Thr 

• Each parent is a carrier of one variant. 
• Each amino acid is highly conserved. 
• In silico analysis with SIFT: each variant deleterious. 
• Neither variant was reported in ExAC database. 

– No other pathologic gene variants were detected. 
 

• Mitochondrial DNA depletion was confirmed by 
qPCR on frozen muscle – only 10% of control. 



Final Diagnosis 

• Thymidine Kinase 2 (TK2) mitochondrial 
DNA depletion syndrome, myopathic type 



Mitochondrial DNA Depletion 
Syndromes 

• At least 18 genes 
• Rare: ~100 (or fewer) cases per gene 
• Phenotypes:  hepatocerebral, 

encephalomyopathic, cardiomyopathic, 
neurogastrointestinal, and myopathic 
– Increasing overlap observed among the various 

phenotypes as more patients are diagnosed 
• Frequently fatal in early childhood; milder 

presentations also occur 
• Treatment:  supportive care 



Basis for Mitochondrial DNA 
Depletion Syndromes 

• Most mitochondrial proteins are encoded by 
nuclear DNA. 

• Mitochondria also carry out their own DNA 
replication and transcription for protein synthesis.  

• In order to support mtDNA synthesis, the 
mitochondrial nucleoside pool is maintained by 
two methods. 
– import from the cytosol (S-phase; replicating cells) 
– salvage pathway within mitochondria 

(continuously; non-replicating cells) 



El-Hattab and Scaglia, 
Neurotherapeutics 10:186-
198, 2013 

Salvage Pathway 

import from cytosol 



OMIM 

http://omim.org/phenotypicSeries/PS603041  

http://omim.org/phenotypicSeries/PS603041


http://omim.org/entry/609560  

TK2, mtDNA 
depletion syndrome 2, 

myopathic type; 
clinical synopsis 

http://omim.org/entry/609560
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