
BC368 - Biochemistry of the Cell II - Spring 2017 
Case Study #5: To Respire or not to Respire, that is the Question 

 
Background:  
Two consanguineous parents of Algerian origin with no apparent developmental issues had two 
daughters. The first daughter developed normally until 10 months of age, when she began to 
see reversal of development. She began to experience difficulty moving (muscle rigidity), trouble 
supporting herself and apparent blindness (Pupils responded to light but she was not able to 
see). Tests showed normal levels of cerebrospinal fluid (CSF) proteins but mild hyperlactatemia. 
However, her development continued to regress, and at 19 months of age her condition was 
fatal. Her parents did not allow for post-mortem autopsy, resulting in no diagnosis. 
 
Their second daughter developed normally until 10 months of age, when, just like her sister, she 
began to deteriorate rapidly. At 13 months, she showcased similar deficits in motor function and 
vision. She was referred for testing in order to hopefully diagnose the issue. The laboratory 
results are shown below.  
 
Clinical Findings:  
Patient levels of organic acids in CSF and urine 
are reported in Table 1. Activities of the four 
protein complexes of the Mitochondrial 
Electron-Transport Chain were measured in 
isolated muscle mitochondria, while activity of 
complexes II and IV were also measured in 
lymphocytes and fibroblasts (Table 2). 

 
 
 
 
Biochemistry: 
The compounds found in the urine are 
products from different stages in the citric 
acid cycle (attached on next page.) A 
diagram of the electron transport chain is 
also attached on the next page. It is also 
important to note that defects in oxidative 
phosphorylation can drastically affect nerve 
tissues.  
 
 
 
 
 



Analysis: 
1. What are the possible mutations that may result in the findings of Table 1?  

2. Using the data from Table 2, does there seem to be an issue with any of her complexes? 

3. Given the conclusions from both sets of data, where can we safely say she has a mutation? 

4. How would this mutation explain her symptoms: lack of development, muscle issues, blindness 

(decreased neural function), and increased lactate in the CSF? 

5. Based on the data and symptoms is it likely that the sisters had the same deficiency? If so, what is 

the mode of inheritance that resulted in both sisters having this deficiency? 
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