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Nucleotide modifications:
a regulatory layer of gene expression
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RNA Modifications: sheer numbers and diversity
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> 150 ribonucleoside modifications

For most modifications, function is unknown



RNA Modifications: sheer numbers and diversity
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key in the development of mMRNA vaccines



Decrypting the epitranscriptome
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N4-acetylcytidine:
catalyzed by the disease-associated enzyme NAT10
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Uncovering the distribution of RNA acetylation

RNA acetylation
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Developing methods to decipher the epitranscriptome: the case of ac*C
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Developing methods to decipher the epitranscriptome: the case of ac*C

acRIP-seq x 104
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Uncovering the function of RNA modifications: the case of ac*C
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Number of ac4C sites
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Is the position within transcripts a determinant of function?
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5’UTR and CDS acetylation mediate distinct roles in translation
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CDS acetylation promotes translation efficiency

Ribo-seq
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ac4C promotes codon recognition in bacteria

With acetylated cytidine
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Efficiency of codon recognition promotes mRNA stability and translation

Non-Optimal Codons = tRNA abundance < Demand Optimal Codons = tRNA abundance > Demand

xy
b,

tRNA limitations tRNA availability
weak interaction strong interaction

Slow Translation shorter half-life Fast Translatlon longer half-life
' RNA modifications
'nRNADecay

AN

<

RNA modifications increase or decrease the strength of the codon:anticodon recognition



ac4C Promotes Translation of Transcripts with Low Codon Optimality

Synonymous Mutations C > A, G, U (change codon optimality)
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Examining the role of 5’UTR ac4C role in translation initiation
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Regulation of translation initiation

Canonical initiation
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ac4C influences translation initiation in a position specific-manner
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Direct influence of ac4C on translation initiation?

Watson:Crick base-pairing
at codon:anticodon

~ C(-1) mRNA

<
4
S
<
o
Q|
ny
©

ac4C(-1) mRNA

In Collaboration with Renbin Yang. National Cancer Institute



Kozak optimality is defined by the Interactions within the pre-initiation complex
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ac4C impairs the intermolecular interactions of the initiation complex

Rotation views around t6A(37):C(-1)/lac4C(-1) interface
0 degrees 50 degrees 90 degrees

C(-1) mRNA

ac4C(-1) mRNA

Arango et al., Mol Cell, 2022



RNA acetylation modulates protein synthesis in a position-specific manner
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Why Does Modulating Protein Synthesis Matter?

Translation regulation is a determinant of cancer plasticity
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« When is mRNA acetylation happening?

« How is NAT10 promoting cell proliferation and cancer growth?



RNA acetylation is associated with cell proliferation and stress response
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NAT10 is overexpressed in cancers

Upregulation of NAT10 in Tumors
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NAT10 expression is induced in response to chemotherapy drugs
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NAT10 is a vulnerability in AML
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Investigating the oncogenic mechanisms of NAT10
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Generating PROTAC degraders for controlled depletion of NAT10
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NAT10 promotes leukemia cells proliferation
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Investigating the oncogenic mechanisms of NAT10
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Investigating the oncogenic mechanisms of NAT10

High-throughput approaches
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Cytoplasmic NAT10 is associated with poor prognosis in cancer

NAT10 is predominantly nucleolar
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Cytoplasmic NAT10 correlates with mRNA acetylation

Subcellular Fractionation
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Cytoplasmic NAT10 is observed in cancer cells treated with
chemotherapeutic drugs

Subcellular Fractionation Increase in cytoplasmic
NAT10 upon drug treatment
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