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Introns and evolution
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Reasons for intron retention

* Evolutionary remains

intron structure (in cis)

Wﬁ? e Functional:
— Splicing

— Sequence of intron

NcRNA (in trans)

— Structure of intron

m — Non-coding RNA genes
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Intron evolution in Saccharomycotina

WGD
. 8

11 =

4/1 ' 11

10

27 49

22 [ .

S. cerevisiae
S. mikatae

S. kudriavzevii
S. uvarum

C. glabrata

K. africana

K. naganishii
N. castellii

N. dairenensis
T. blattae

T. phaffii

V. polyspora
Z. rouxii

1. delbrueckii
K. lactis

E. gossypii

E. cymbalariae
L. kluyveri

L. thermotolerans
L. waltii

Hooks et al., Genome biology and evolution (2014)

24 July 2018

9%
10%
10%
10%
46%
22%
38%
17%
23%
35%
42%
31%
31%
15%
30%
19%
17%

4%

7%

8%

WGD

250 orthologous
introns in 20 species

Perfect intron losses
(gene replaced with its
MRNA by homologous
recombination)

Some evidence for
micro-homology
mediated loss

ncRNA in yeast introns, Benasque 2018 4



Hooks et al., Genome biology and evolution (2014)

24 July 2018

Intronic ncRNA (in trans)
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Approach
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Computational screen
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RT-PCRs
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RNA structure and introns

1. HAC1/XBP1

2. GLC7

3. RPL28
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HACI1 conservation
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RNA structure and introns

IRE1 splicing
v v

1 HAC1 HAC1/XBP1 mRNA
unconventional splicing

2. GLC7

3. RPL28
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GLC7 ncRNA indicated by RT-PCR and the Northern

GLC7 codes for a crucial protein phosphatase catalytic subunit
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GLC7 phenotype
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RNA structure and introns

IRE1 splicing
v v

c

1 HAC1 HAC1/XBP1 mRNA GLC7 mRNA

| e splicing ++ ——» salt resistance ++
unconventional SpliCing stability ++

. GLC7 pre-mRNA
conveys resistance to salt stress

3. RPL28
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0-199 bp

RPL28 structure

RPL28

 Similar hairpin structures in pre-
mRNAs of RPS14B, RPL30 and

RPL28

26-256 bp
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RPS14B

=

Conservation
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RPL28 structure

RPL28

26-256 bp

 Similar hairpin structures in pre-
mRNAs of RPS14B, RPL30 and

RPL28

» pre-mRNA structure is
recognized by ribosomal proteins

with lower affinity than their
rRNA targets

* Negative autoregulatory loop
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RPL28 expression
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RPL28 intron function N

Intron mutations that affect the splicing efficiency
of the C'YH2 gene of Saccharomyces cerevisiae

Mol Gen Genet {1986) 203:300-304

Ulrike Swida, Eduardo Thiiroff, and Norbert F. Kaufer*
Institut fir Biochemie und Molekularbiologie, Freie Universitat Berlin, EhrenbergstraBe 26-28, D-1000 Berlin 33
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RPL28 intron function N

Intron mutations that affect the splicing efficiency
of the C'YH2 gene of Saccharomyces cerevisiae

Mol Gen Genet {1986) 203:300-304
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RNA structure and introns

IRE1 splicing
v v

c

1 HAC1 HAC1/XBP1 mRNA GLC7 mRNA

| e splicing ++ ——» salt resistance ++
unconventional SpliCing stability ++

_ GLC7 pre-mRNA
conveys resistance to salt stress

3. RPL28

hypothesis — RP regulation ° ]

RPL28 pre-mRNA
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Conclusions

® [ntron positions are perfectly conserved,
sequences are frequently conserved

® Introns are expressed and have a life
after splicing

® [ntrons can perform their function by
RNA structures

Photo by: Rainis Venta, BY-SA 3.0

® [ntronic RNAs regulate the transcription
of their host genes
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