Understanding PUS7 and its impact in disease
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Introduction. Pseudouridine (% is the C5-glycosidic isomer of uridine \

Aim and approach. Our aims is to understand underlying mechanism of RNA modifying enzymes in \

(Figure 1), formed by pseudouridine synthase (PUS) enzymes. This modification fundamental RNA regulation and impacts in human health. We elucidated the activity of one RNA modifying
influences the structure and function of multiple RNA species . One RNA enzyme in vitro and in vivo. To do so, we took a combined approach using biochemical (Figure 2), structural, and
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Figure 1. lllustrations of RNA pseudouridylation in tRNAs. A. Conversion of uridine to 60 120 = conformations. Key residues are
Kpseudouridine. B. 3D conformation of a tRNA with PUS-dependent pseudouridine sites. / Elution volume (mi) % highlighted. /
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Figure 3. lllustrations of tRNA production pipeline. tRNAs were produced using in o o _
vitro transcription and purified via sequential steps of chromatography methods. This C pre-tRNA gUA t(RNA gUA < Primers
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Figure 5. RNA modifying enzyme - dependent pseudouridylation on mature and pre-mature tRNAs. A. lllustration of a chemical coupled-primer
extension assay to determine pseudouridine sites in RNA. B-C. Detection of pseudouridines in RNA. Cartoon illustration of different tRNAs and different
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Figure 4. RNA modifying enzyme interacts with tRNA at low nanomolar range.

A. Electrophoresis mobility shift assay presents RNA modifying enzyme interacts
with Cy5-tRNACS". The free tRNA and bound tRNA are indicated. B. Biophysical
characterisations of the interaction using flow induced dispersion analysis. Left:
hydrodynamic radius changes upon increasing RNA modifying enzyme
concentration; Right: fluoresence ratio changes upon increasing RNA modifying

RNA modifying enzyme-targeting sites (B). The truncated cDNA products are indicated in gels with * (B and C). D. Cellular localisation of RNA modifying
enzyme in MDA-MB-231 cells.
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e PUS7 knockdown in the gut of Drosophila Melanogaster
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Figure 6. RNA modifying enzyme knockdown elevates the proporation

of intestinal stem cells within  Drosophila Melanogaster A. Representative
immunoflourescence images of intestinal stem cells (ISCs) and enteroblasts
(EBs) within the midgut of Drosophila. B. Quantification of cell density and
proportion of ISCs/EBs in WT and RNA modifying enzyme KD cells. C.
Sequence alignment of 2 clinically relevant RNA modifying enzyme variants,

Kenyme concentrations. The Kds are indicated in boxes. / K Fission Yeast: FRGQ]K Fission Yeast: VGDLVY providing a baseline to investigate their function in vivo. /
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