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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
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Uncovering the function of RNA modifications: the case of ac*C
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Number of ac4C sites

Is the position within transcripts a determinant of function?
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50UTR and CDS acetylation medi ate di
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CDS acetylation promotes translation efficiency

Ribo-seq

m@%

Input

RNase | footprinting

!

CHX

@

Elongating
ribosomes

Sucrose density
gradients

Sequencing

Ribosome occupancy
divided by mRNA levels

ac4C associated change in TE

RN
|

Delta TE
(NAT10-/-vs. WT HelLa)
o
|

1
—_
|

# of ac4C>0 1-3 4-6 >7
CDS
n=5,646 ac4C sites in CDS

Arango et al., Mol Cell, 2022



ac4C promotes codon recognition in bacteria

With acetylated cytidine

G + ac4cC A ac4cC
HjC'H . H\C'H
H )— 8 /
Possible wobble = /o,_,n_Nf % g N—H\ nH N)ﬁo..n
i N z -
g AL SR
N§( /N K N= N>___N
H.N—H -------- o) \R o/ \R

Strengthen Interaction
Increased G:C base pairing

Bacterial tRNA

outcome e ac4C in tRNAemet

Non-acetylated cytidine

G . C A . C
H\ g
=N /0 """ H-N‘H N [ I.,IH—N'H
R'N\)\g-n ----- Nd g_ZI-—;\(/N AR
Nx R N—
p oS, o

i

OR
VAG it
MRNA w AUA

met codon lle codon

*Methionine insertion at Isoleucine-encoding site.

Stern and Schulman, JBC, 1978



Efficiency of codon recognition promotes mRNA stability and translation

Non-Optimal Codons = tRNA abundance < Demand Optimal Codons = tRNA abundance > Demand
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ac4C Promotes Translation of Transcripts with Low Codon Optimality

Synonymous Mutations C > A, G, U (change codon optimality)
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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?
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Kozak optimality is defined by the Interactions within the pre-initiation complex

Intermolecular Interactions
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ac4C impairs the intermolecular interactions of the initiation complex

Rotation views around t6A(37):C(-1)/lac4C(-1) interface
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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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A When is mRNA acetylation happening?

A 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

A b dTAG (100 nM)
‘V.i NAT1QF<e? a—
FkBP12ev | E3 ) —
ligase NAT10-WT- ws=
—_— Sweta Raikundalia,
GAPDH — — Ph.D.

dTAG (100 nM)

0 051 2 4 24 hr
NAT10KEP |- gu— -

GAPDH | cns cas e aup e

Unpublished. Please do not post



NAT10 promotes leukemia cells proliferation

NAT10 WT NAT10 transduction - + -+
--DMSO dTAG-V1 - - + o+

-~ dTAG NAT10FKeP |
NAT10 - ' '

GAPDH | - | | e

Relative Proliferation
(@] N LN (@)] (0]

0 2 4 6 8 10 12 NAT10 Reconstitution
Days 16 -
NAT10FKBP 5 _
= 1
S g| = DMSO 3 12
© . £ i
B 6| ~ITAG Los - = YFP
E 4 g 1 u NAT10-FL
o) © 04 -
22 e
®©
D 0 0 -
0 2 4 6 8 10 12 DMSO dTAG
Days Treatment

No induction of cell death

Unpublished. Please do not post



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
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