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Article Summary 

  This article focuses on the protein RecQ-like helicase 4 (RECQL4), and how its mutated 

version causes the genetic disease Rothmund-Thomson Syndrome. Rothmund-Thomson 

syndrome is a rare autosomal recessive disease that causes premature aging, muscle-skeletal 

problems, and is a risk factor for cancer. The article states that RECQL4 is known for its roles in 

DNA replication and repair, which could explain unstable chromosomes in patient cells. The 

article’s goal is to prove that RECQL4 is a microtubule-associated protein (MAP). Although 

RECQL4 is not required for protein assembly, it is important for proper chromosome alignment.  

     The most accepted hypothesis is that defects in organisms’ cells happen when the 

primary function of RECQL4 is lost. The authors challenge this by providing an explanation that 

defects might happen with RECQL4 and its role in mitotic spindle function. In the experiment, 

the authors were able to dissect the function of RECQL4 from egg extracts. Although this 

delayed DNA replication, the replication was able to catch up with the with the replications 

happing in the control. The authors were able to conclude that defects in DNA replication were 

unlikely causing chromosome misalignment in cells depleted off RECQL4.  Also mentioned, 

was that hindering of DNA replication did not result in defects, meaning that chromosome 

misalignment was not due to the defects of DNA replication. 

     Lagging Chromosomes and chromosome bridges were not increased with a decrease in 

RECQL4. The percentage of lagging chromosomes in interphase in the control cells was about 

the same compared to the RECQL4 down-regulated cells. Misaligned chromosomes, however, 

were detected in 20-25% of tracks in RECQL4 downregulated cells. The shape and size of the 

mitotic spindles were unchanged in the control cells. This helped support that RECQL4 is a 

microtubule-associated protein.  

     The authors then tested if an imbalance in mitotic microtubule dynamics could be 

responsible for chromosome misalignment. The authors worked with symmetric monoasters in 

control cells. Down-regulation of microtubule regulators causes asymmetric monoasters. When 

compared with the control cells, cells with down-regulated RECQL4 showed a significant 

increase in asymmetric asters. This proved that the down-regulation of RECQL4 caused 

microtubule defects.  

     Next, the authors compared if spindle defects might be linked to the pathology of 

Rothmund-Thomson syndrome. Mutations in RECQL4 cause RTS. Western blot analysis 

showed no dateable RECQL4 in the cells of patients with RTS. The authors were not able to find 

a discernable link.  

     The author concludes that RECQL4 delocalizes from chromatin to microtubules in 

mitosis contributes to microtubule regulation and that RECQL4 has an important role in spindle 

function and chromosome alignment. The alignment is necessary for chromosome segregation 

and cell division. The author also states that chromosome alignments lead to chromosome 

instability which is common in cancer cells.  
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