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RNA methylation is a reversible post-translational modification to RNA that epigenetically
numerous biological processes. The biological and molecular functions of RNA methylation are
generally very poorly understood, both in normal and pathological biological processes.
Recently we identified the RNA Guanosine trimethylase TGS1 as a factor specifically required for
the proliferation of Acute myeloid leukaemia cells (AML). Trimethylation of guanosine has been
previously reported on Small nuclear non-coding RNAs and on a specific subset of mRNAs. The
aim of the project will be to better understand the role of TGS1 and to characterise it as a
potential therapeutic target in AML.
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Trimethylguanosine SInthase (TGS1) is an RNA methyltransferase that mediates 2 serial
methylations for the conversion of the 7-monomethylguanosine (m(7)G) caps of snRNAs and
snoRNAs to a 2,2,7-trimethylguanosine (m(2,2,7)G) cap structure. Hypermethylation of the m7G
cap of U snRNAs leads to their concentration in nuclear foci and the formation of canonical Cajal
bodies (CBs). The trimethylation of the Guanosine cap structure was also reported in specific
mRNAs but its role is still not fully understood.
We identified TGS1 as a factor required for the proliferation of in AML cells in a CRISPR-CAS9
dropout screen, specifically designed to target the catalytic activity or RNA modifying enzymes.
Importantly TGS1 targeting does not affect the proliferation of untransformed cells such as mouse
immortalised fibroblasts or normal haematopoietic precursors.
The project will involve the characterisation og TGS1 role in AML. Particularly the effects of TGS1
depletion on the proliferation and clonogenic potential of AML cells will evaluated in vitro. The
effects of TGS1 inactivation on Gene expression will be analysed through RNA-seq experiments.
Successively the molecular mechanism involved will be studied, in particular the direct targets of
TGS1 in AML will be identified through RNA immunoprecipitation experiments (RIP) using
antibodies specifically recognising 2,2,7 trimethylguanosine. And the effect of the modification on
these RNAs will be evaluated.
The ultimate goal of the project is the characterisation of TGS1 as a therapeutic
development of new therapeutic strategies for the treatment of AML.
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Isaia is a newly appointed Research Fellow in the CMP division (since
August 2018). This is a very interesting project that is potentially of great
translational importance. It aligns closely with to Anton Enright’s
computational biology work.

Heads of Division, please complete and return to the admin office hod.sec@path.cam.ac.uk by Wednesday
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