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PML-RAR-alpha (fusion protein) retains both DNA-binding domains and ligand-
binding domains of RAR-alpha (104). The fusion protein binds retinoic acid just as 
wild-type RAR-alpha binds retinoic acid. The fusion protein is thought to block cell 
differentiation by constitutively silencing retinoic acid-responsive genes involved in the 
control of differentiation of hematopoietic precursor cells (105). The silencing of these 
genes and the blocking of cell differentiation is reversed by administering retinoic acid 
(106). As reviewed by Nasr and de Thé (107) all-trans-retinoic acid induces the degra-
dation of the PML-RAR-alpha fusion protein, and arsenic trioxide also provokes deg-
radation of the PML-RAR-alpha fusion protein. Regarding the mechanism of action 
of arsenic trioxide, Goussetis et al. (108) find that it induces autophagy, a mechanism 
of cell death, while Shackelford et al. (109) find that arsenic trioxide induces apopto-
sis, another mechanism of cell death. Thus, when the combination of all-trans-retinoic 
acid and arsenic trioxide is used to treat PML, relief from cancer may result from kill-
ing of the cancer cells, but also by promoting the cancer cells to undergo cell differen-
tiation to become non-transformed cells.

3.  Methodology tip – platelets and blood clotting
Platelet transfusions are used in treating acute promyelocytic leukemia and the myelo-
dysplastic syndromes. The relevance of platelets to blood clotting is as follows. The 
blood clotting pathway is initiated when a wound releases tissue factor, and tissue fac-
tor is exposed to the bloodstream. Tissue factor resides in the walls of blood vessels 
(110,111). Following a rapid cascade of enzymatic events, prothrombin (catalytically 
inactive) is converted to thrombin (catalytically active). Thrombin, in turn, catalyzes the 
activation of fibrinogen and as well as the activation of platelets (112). In other words, 
thrombin activates two branches of the blood clotting cascade (fibrinogen; platelets). 
The result is a blood clot, which takes the form of a network of cross-linked fibrin, 
where platelets are cross-linked to the fibrin.
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