252 Newcastle
University

&g}tﬁgﬁr Cis regulated Nonsense-mediated decay in human genome
Hea]th *Hol Fung Wong and Anze Zupanic | Institute for Ageing and Health | E-maill : | Student number : 1004240009 |
Programme of study : Biomedical Science

Introduction and Background Results Methods e
Nonsense-mediated decay (NMD) is a mRNA surveillance About 500 yeast targets, 3000 mouse targets and 2700 human st = meplaneds 57 5 o),
nathway that prevents translation of transcripts with targets were compiled into individual list * NMD targets were identified from Cho et e om0
remature stop codons (PTCs) into malfunctioning proteins. al.(2), Weischenfeldt et al.(3), Zhang et £ = open(C:/UsersyTuan Vong/oesktop/Placenent/ o _nesc_noch 4,
Depending on the location of the PTC in the transcript and Over 2000 mouse NMD targets are analysed using the al.(4) and from several studies in the 2t gl BT
the properties of the truncated protein NMD is mostly programme. The results are shown as a graphic which database Array Express. These targets were = et et
beneficial, however in certain case it can lead to disease. Illustrate ribosome presence at different position of the identified by comparing mRNA abundance = - " e

MRNA. And these graphs were sorted into groups according to in normal cell and in Upfl and Upf2 T §u§n=rmﬂmg;%])
For NMD to occur, a stop codon must be recognised as their features. knockouts. — R
premature and therefore differentiated from a genuine stop . # uc007asq.1 4128 1544 3826 b # uc009evz.1 1347 50 469 EEEE_:Emaaa:
codon. Currently there are two hypotheses for the ’ “’” - NMD targets’ sequence information were 2D e

80 Obtained from Ensembl Biomart 42 - q = open{'C:/Users/Ivan 'n-ic-ng_.-—‘Desktc-p_.-’Placerrent_.-:"p_rresc_nochx,-—
Figure 2. One of the Python codes written to

create graphical results
» Ribosome profiling data are from Ingolia et al. (5) and GEO database with

accession number GSE30839
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mechanisms of NMD: the faux 3’UTR model and the exon-
exon junction complex (EJC) model (Figure 1).
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The aim of this project was to use bioinformatical tools and < w LR 4 100 R We%e written in Python %Figure 2) ¥ J P
databases to identify all NMD targets that have so far been a0

characterized in the literature in yeast, mouse and humans
and then to compare the ribosomal profiles of the targets as
measured In recent studies. We hypothesized that, since
NMD occurs during translation, patterns of ribosomal |
profiles could be identified that would eventually lead to the % 20 w0 = oo 80 00 o200 400 600 80 "1000 1200 1400 1600
identification of the mechanisms of NMD. © 100 P uchoR e B

» Manual sorting of results into groups according to their features. These groups are
abnormal reading on uORF (Figure 3a), abnormal reading on 3’ORF (Figure 3b),
reading does not start at 5’ORF (Figure 3c), pre-mature stop (Figure 3d) and
abnormal pattern (Figure 3e).
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Conclusion and Discussion

Most of the results showed a general pattern expected to see in a NMD target e.g. a
sudden drop of reads after encountering a stop codon. There are some strange
patterns that cannot be explained with the current knowledge on NMD e.g. figure
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These results alone cannot verify the precise NMD mechanism but with more

3’ UTR model Figure 3. Ribosome profiles for different groups of NMD targets.

The blue line represent the start of the ORF and the yellow one the experimental data or Bioinformatics analysis, it is possible to establish a model that
end. a) abnormal reading on a uORF. b) has abnormal reading on ' in-
o | \d. 3) ding ) ’ g explain NMD in-depth.
t 3’OREF. ¢) has a reading that does not start at the 5’ORF. d) has a
RIACH reading that stops before the 3’ORF. e) has an abnormal pattern. Reference
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