Ribosomal protein Rpl22 regulates the splicing of its own transcripts
in Saccharomyces cerevisiae
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AIMS OF THE PROJECT FUTURE PLANS

l. Identify candidate paralogous ribosomal protein genes to study intron-dependent intergenic l. Localize the step in spliceosome assembly, which is blocked by Rpl22 protein by
using chromatin immunoprecipitation (ChlP) of splicing factors in following strains

« RPL22AA (non-inhibited)
ll. Bring a mechanistic insight into the intron-dependent intergenic regulation of RPL22 paralogs. . wt (intermediary inhibited)

regulation. 'O

1)  Which step of the Rpl22 expression is regulted? & * RPL22AAi (inhibited)
.o . Ildentify a regulatory element inside the RPL22 intron responsible for the Rpl22

2) What is the molecular mechanism of regulation? == _ _ ) : _
regulation In yeast Kluyveromyces lactis, which did not undergo the whole

3) Which part of the intron is responsible for the regulation? = genome duplication, but retained the regulation.
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Fig 1. Impact of intron deletions on the expression of duplicated ribosomal protein genes. We selected 7 paralogous RP genes
with the most noticeable intron-dependent intergenic regulation (as published in [3]) and re-tested the impact of intron deletion on the
expression of both paralogs using the same strains and primers as in [3]. We only identified RPL22 pair with evident intergenic regulation.
We also found a strong intron-dependent intragenic regulation of RPL2A gene. Plots show mean fold changes of “A” (a) and “B” (b)
paralog mRNA in mutants with intron deletion (Ai) in “A”, “B” or both paralogs as determined by RT-qPCR relative to WT. Data were
normalized to SPT15 expression and to the RNA level in WT cells. Error bars represent s.d. from two (RPL17, RPS0, RPS18) or three

(RPL2, RPL16, RPL37, RPL22) biological replicates.

Fig 3. Splicing of RPL22B reporter is highly sensitive to the presence of Rpl22. Gels show radioactively labeled primer extension
products from cells bearing variants of endogenous RPL22 paralogs and expressing RPL22A-CUP1 (a) or RPL22B-CUP1 (b) splicing
reporter. U14 snoRNA was used as a loading control. Each gel is representative of three independent experiments.
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Fig 4. Interactions of Rpl22 proteins with RPL22B intron. (a) Diagram depicting the general principle of three-hybrid system adapted from#. (b) Rpl22A, Rpl22B, or their RNA-
biding mutants, or (c) Rpl22 protein from Kluyveromyces lactis, Schizosaccharomyces pombe and Homo sapiens in combination with different parts of RPL22B intron were assayed

Homo sapiens for expression of HIS3 reporter gene. 10-fold serial dilutions of cells were spotted on plates with increasing concentrations of 3-AT. “-U”, “-L” and “-H” denote the lack of uracil,

Rpl22 leucine and histidine in the medium. IRE (iron response element) and IRP (iron regulating protein) served as a positive control. Rpl22 protein from S. pombe lost the ability to
interact with RPL22B fragment. (d) RNAfold structure prediction of RPL22B intron (“I’). Regions tested in three-hybrid system are shown in color. |1 region (green) represents
nucleotides 11 to 123 of RPL22B intron, |12 (red) - nt 165 to 236 and I3 (blue) - nt 256 to 321. (d)
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