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DNA topoisomerase IIα (170 kDA, TOP2α/170) is important for cell division because it resolves DNA 
tangles during chromosome condensation, replication, and segregation. TOP2α/90 (90 kDa, 786 aa) is a 
C-terminal truncated isoform produced as a result of intronic polyadenylation within intron 19 of the 
TOP2α pre-mRNA. Unlike TOP2α/170, TOP2α/90 lacks the active-site tyrosine -805, that is required for 
the formation of Top2α-DNA covalent complexes, and ultimately cytotoxic DNA strand breaks in the 
presence of etoposide and other TOP2α-targeting agents.  TOP2α/90 contains 25 amino acids translated 
from intron 19 nucleotide sequences. TOP2α/90 is found in human leukemia K562 cells and is 
overexpressed in K/VP.5 cells, a clonal subline with acquired resistance to the anticancer drug etoposide 
[JPET 360(1): 152-163, 2017]. Our lab has demonstrated that TOP2α/90 heterodimerizes with TOP2α/170 
[Mol. Pharmacol. 93:515-525, 2018].  When a TOP2α/90 expression plasmid was transfected in K562 cells 
(which express low levels of endogenous TOP2α/90), there was an increase in the levels of this protein, 
which corresponded to a decrease in etoposide-induced TOP2α-DNA covalent complexes and DNA strand 
breaks strongly suggesting that TOP2α/90 exhibits dominant negative properties with respect to drug 
activity by heterodimerization with TOP2α/170.  TOP2α/90 lacks nuclear localization signals (found at the 
C-terminal end of TOP2α/170). Using immunoassays, we previously found that TOP2α/90 was detectable 
in both cytoplasm and in the nucleus of K562 and K/VP.5 cells despite TOP2α/90 lacking a nuclear 
localization signal found in full length TOP2α/170.   
In the current project, a stop codon (TAA) was added to the exon 19/intron 19 boundary of a TOP2α/90 
expression plasmid (by Q5 mutagenesis) to produce a short form of TOP2α/90 (87.2 kDa, 761 aa), that 
lacks the unique 25 amino acid sequence at the C-terminal end. In addition, two expression plasmids 
(FLAG-tagged wildtype TOP2α /90 and FLAG tagged short form of TOP2α/90) were constructed.  Positive 
colonies containing this stop codon were selected through colony PCR and sequenced to confirm identity 
of isolated plasmids. The novel TAA TOP2α /90, FLAG-tagged wildtype TOP2α/90, FLAG-tagged short form 
TOP2α/90, and wildtype TOP2α/90 expression plasmids were then transfected into K562 cells.  After 24 
hours the cells were lysed, and immunoassays were performed to investigate whether the short form 
TOP2α/90 and FLAG-tagged short form TOP2α/90 would be expressed. Immunoassays using 
TOP2α/170/90 N-Terminal antibody and FLAG antibody demonstrated that both these TOP2α isoforms 
were expressed in K562 cells.  
We are currently performing cytoplasmic and nuclear fractionations of K562 cells (transfected with 
wildtype and short forms of TOP2α/90) to evaluate, by immunoassays, nuclear/cytoplasmic distribution 
and the potential role of the intron 19 derived  carboxyl-terminal 25 amino acids .    
In addition, DNA damage (Comet) assays are planned in K562 cells transfected with wild type and short 
forms of TOP2α/90 to further investigate the potential role of the carboxyl terminal 25 amino acids of 
TOP2α/90 in the dominant negative action of this drug resistance-related isoform in the presence of 
etoposide. Support:  NIH R01 CA226906-01A1  
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