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Background

MBNL

muscleblind-like

DM1 DMPK (CUG), hairpins candidate sequestered factors

homology to Drosophila muscleblind proteins

muscleblind proteins: terminal differentiation of embryonic pharyngeal,
visceral and somatic muscles and ommatidial photoreceptors

muscleblind-like proteins: terminal differentiation of DM1-affected tissues,
such as blood, eye, cardiac muscle and skeletal muscle

(Miller et al., 2000)
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muscleblind proteins regulate alternative splicing

(Ho et al., 2004)
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Background

Alternative Splicing Events

Skipped exon (SE)

Alternative 3’ splice
site (A5SS)

Alternative 3’ splice
site (A3SS)

Mutually exclusive
exons (MXE)

Retained intron (RI)

Ly

I Constitutive exon Alternatively spliced exon
http://rnaseg-mats.sourceforge.net/
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MBNL

muscleblind-like

MBNL & DM1

MBNL & alternative splicing

DM1 differentiation cancer

CarcC

iovascular disease
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Background

IR: ischemia reperfusion

unpublished data
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Evolutionary timescale of selected
species

Homo sapiens
Pongo abelii

Rattus norvegicus

Mus musculus

Bos taurus

Gallus gallus

Meleagris gallopavo

Pelodiscus sinensis

Anolis carolinensis

LT
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Ages
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Neighbor joining tree constructed by
MEGA(MRNA) of Mbnl2 mRNA
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Neighbor joining tree constructed by
MEGA of Mbnl family mRNA
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MBNLZ2 neighbor joining tree constructed
by MEGA
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Multiple protein sequence alignment of
MBNL?2

1 10 z0 30 40 50 80 90 100 110 120
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Motif discovery in MBNL2 protein

Name
Homo sapiens
Mus musculus
Rattus norvegicus
Pongo abelii
Danio rerio
Bos taurus
Gullus gallus
Meleagris gallopavo
Cynoglossus semilaevis
Anolis carolinensis

Pelodiscus sinensis

p -value

Motif Locations

7.73e-239 | !
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3.72e-238 | l
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8.49e-238 | |

1.47e-238 | |

2.06e-238 | |

3.69e-176 | |
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Motif Symbol
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Motif Consensus
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“KCRCFRENCKYL . T LKTQLEINGERNNL | GQKTAAAMLAQOMQEME _ ¢
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http://meme-suite.org



Structure of a single zinc finger

Wikipedia: Zinc finger



A 7 TZF2 g 167 TZF34 oo
MBNL2: —H zF1 H zF2 H ZF3 [ ZF4
373aa

Zinc finger 13 - 41 C3H1-type 1 & PROSITE-ProRule annotation + ® add % eLasT [

Zinc finger: 47 - 73 C3H1-type 2 @ PROSITE-ProRule annotation ~ @ add %east 27
Zinc finger: 176 - 204 C3H1-type 3 @ PROSITE-ProRule annotation + ® Add % BLAST B 29
Zine finger* 212 - 238 C3H1-type 4 & PROSITE-ProRule annotation « #r Add % BLAST . 27
Species/Abbry Group Mame * (=

1. Homo sapiens MBMNL1 ZF1
2. Homo sapiens MBMNLZ ZF1
3. Homo sapiens MBMNL3 ZF1
4 Homo sapiens MBML1 £ZF2
5. Homo sapiens MBMNLZ ZF2
6. Homo sapiens MBRML3 £ZF2
7. Homo sapiens MBMNL1 ZF3
a. Homo sapiens MBMNLZ ZF3
9. Homo sapiens MBMNL3 ZF3
10. Homao sapiens MBML1 ZF4
11. Homo sapiens MBMNLZ £F4
12. Homo sapiens MBMNL3 £F4

* * *
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LELEVCRAFARETCSREDEECKF AHPRK
LELEVCREFARETCERADABCKFAHRPRR
-BRVIACFOSLKERCER - -ENCKYLHPPP
NERvIACFDSLKERCER - -ENCKYLHPPE
-BRVVACFBSLKERCHR - -ENCKYLHPPP
TBRLEVCREYARENCNREENBCRFAHPAD
TBKLEvCREFARENC ARBETBCRFAHPAD
SPKLEVCREFERENCTREENBCRY AHPTD
BNTvEvcuBY I KERCER - -EKCKYFHPPA
BNTvEvCMBY | KERCHMRE-EKCKYFHPPA
BNTvE I cuByY I KERCER - -EKCKYFHPPA




_ Species/Abbry
1. Homo sapiens MBMLZ ZF1
2. Homo sapiens MBMLZ £F2
3. Homo sapiens MBMLZ ZF32
4 Homo sapiens MBMLZ ZF4
5. Mus musculus ZF1
6. Mus musculus ZF2
7. Mus musculus ZF3
8. Mus musculus ZF4
9. Rattus norvegicus £F1
10. Rattus norvegicus ZF2
11. Rattus norvegicus ZF3
12. Rattus norvegicus ZF4
13. Pongo abelii £ZF1
14. Pongo abelii ZF2
15. Pongo abelii ZF3
16. Pongo abelii ZF4
17. Danio rerio ZF1
18. Danio rerio ZF2
19. Danio rerio ZF3
20. Danio rerio ZF4
21. Bos taurus £ZF1
22 Bos taurus ZF2
23. Bos taurus ZF3
24 Bos taurus ZF4
25, Gallus gallus ZF1
26. Gallus gallus ZF2
27. Gallus gallus ZF3
28. Gallus gallus ZF4

Group Mame
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EBrRvVIACFDSLKERCER- -ENCKYLHPP[T
TODKLEVCREFERENCAREBETBCRFAHPAD

—
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Predicted MBNL?2 zinc fingers 1 and 2




Predicted MBNL?2 zinc fingers 1 and 2




Predicted MBNL2 zinc fingers 3 and 4




Human MBNL1, MBNL2 and MBNL3

IMBMLL zinc fing :2 MBML2 zinc fing




Human MBNL1, MBNL2 and MBNL3

1 zinc finger 1&2 MBNL2 zinc finge




Mutation of MBNLZ2 tandem zinc
finger domain 1&2




Summary and prospects

e With similar structures and sequences, we can
perform genetic animal disease model experiment
based on MBNL2.

* We can try to design some mutations of MBNL2
with different efficiency.
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Thanks

Happy new year
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