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Cis-vaccenic acid induces differentiation and up-regulates gamma globin synthesis in K562, JK1 and 
transgenic mice erythroid progenitor stem cells
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Gamma globin induction remains a promising 
pharmacological therapeutic treatment mode for sickle 

cell anemia and beta thalassemia, however, hydroxyurea 
remains the only FDA approved drug which works via 
this mechanism. In this regard, we assayed the γ-globin 
inducing capacity of Cis-vaccenic acid (CVA). CVA induced 
differentiation of K562, JK1 and transgenic mice primary 
bone marrow hematopoietic progenitor stem cells. CVA also 
significantly up-regulated γ-globin gene expression in JK-1 
and transgenic mice bone marrow erythroid progenitor stem 
cells (TMbmEPSCs) but not K562 cells without altering cell 
viability. Increased γ-globin expression was accompanied by 
KLF1 suppression in CVA induced JK-1 cells. Erythropoietin 
induced differentiation of JK-1 cells 24 h before CVA induction 
did not significantly alter CVA induced differentiation and 
γ-globin expression in JK-1 cells. Inhibition of JK-1 and 
transgenic mice bone marrow erythroid progenitor stem cells 
fatty acid elongase5 (Elovl5) and Δ9 desaturase suppressed 
the γ-globin inductive effects of CVA. CVA treatment failed 

to rescue γ-globin expression in Elovl5 and Δ9-desaturase 
inhibited cells 48 h post inhibition in JK-1cells. The data 
suggests that CVA directly modulates differentiation of JK-1 
and TMbmEPSCs and indirectly modulates γ-globin gene 
expression in these cells. Our findings provide important 
clues for further evaluations of CVA as a potential fetal 
hemoglobin therapeutic inducer.
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