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Research progressof DOT1L inhibitorsin cancer

ZHOU Shi-hai, SUN Peng-ju, ZHAO Yong-giang, ZHANG Yan, YU Nie-fang’

(XiangYa School of Pharmaceutical Sciences, Central South University, Changsha 410013, China )

Abstract: Histone H3 lysine 79 (H3K79) methyltransferase DOT1L plays an important role in the activation
and maintenance of gene transcription; it is also essential for maintenance of embryonic development, as well as
the normal function of hematopoietic system, heart and kidney. However, the over expression of DOTLL is
associated with the occurring and progress of numerous malignant tumors, so more and more attention has
been paid to DOT1L. Therefore, it is of great significance to study and develop inhibitors of DOT1L. The
inhibitors could serve as a tool in the investigation of the biological function, and have the potentia to be
developed into novel anti-cancer agents in the anticancer therapy.  This paper mainly describes the structure and
function of DOTIL, the relationship between DOTI1L and tumors as well as the latest research progress of
DOTL1L inhibitors; with expect to provide some useful references for the subsequent research.
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Figure 2 (A) Ribbon diagram of the hDOT1L (1-416) structure. The N-terminal region (1-126) is colored yellow, the open a/f
structure (141-332) is shown in green, and the loop L-EF connecting the two regions is shown in purple.  The bound SAM molecule is
shown in aball and stick model; (B) Topological diagram of hDOTI1L ( 1-416); (C) Close-up view of the lysine binding channel, with the
methyl group of SAM shown in ball and stick model; (D) Close-up view of the active site of the DOT1L: SAM structure, with H-bonds

shown as dotted lines
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Figure5 Urea/benzimidazole-containing DOTI1L inhibitors
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Figure6 Other DOTLL inhibitors
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Figure 7 (A) Structure of DOT1L-1 showing the binding pocket of the N6-Me (gray sphere); (B) Structure of DOT1L- 7 showing the
binding pocket of the 7-Br (brown sphere); (C) Structure of DOT1L: 21 showing the binding pocket of the 4-tert-butyl phenyl urea group
of 21 (in ball and stick model)
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