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Abstract

Alternative splicing is a crucial mechanism for gene regulation and also a major
source for protein diversity in higher eukaryotes. Recent studies indicate an
important role for epigenetics (e.g. histone modifications) in alternative splicing
regulation. Although it is highly likely that DNA methylation, one of principal
epigenetic factors which plays a significant role in tumor genesis, may also regulate
alternative splicing, there is no experimental evidence at present.

In recent years, accumulation of numerous experimental data produces lots of
bioinformation databases. By means of database retrieval, we screened out six genes
whose alternative splicing and DNA methylation patterns changed simultaneously
before and after differentiation of hESCs. Afterwards, our researches based on
different cell lines and mouse tissues identified the correlation between alternative
splicing and DNA methylation.

To get more information about the relations between them, firstly, we induced
differentiation of mouse myoblasts C2C12 to change gene’s splicing pattern, but we
found no effect on DNA methylation. In the meantime, after altering the DNA
methylation level by treatment of inhibitor or knock-down of DNA methylation
associated genes, we found no change in alternative splicing. Then, we generated
minigene to imitate the alternative splicing pattern of endogenous gene and several
methylation sites-mutant minigenes. However, there wasn’t any difference in
alternative spicing of these minigenes. Finally, we plan to change DNA methylation
pattern of endogenous genes by generating point mutations via knock-in.

In this study, we have identified the correlation between DNA methylation and
alternative splicing, and provided elicitation for further researches on mechanim of
alternative splicing regulation which may give rise to discovery of new molecular

targets and associated drugs for many hereditary diseases.

Keywords: alternative splicing; DNA methylation; epigenetics
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SORRERE, T HAEFEIE BRI IR 55 5 AN SR B R s DI oC. A, ik
FEME BT A PR LR C Z0BRiBR 32 2 AATTH EEAL .

112 EFMIERERRER
EAFRPEZAEWER S, SMETRNEFREFAFEAERRZEN, K28
FHESIVEE R AN R 78U, MAEFRK. T/ IAE TR, 8HEHETIR
59 A2 P B He A O BB 3 55, FRONIN T IRE (intron definition )
S RAE TR, 8HEFEFF RN T MARICE R 3080 55980 fUF sy
BRI, FROASMETBRE (exon definition) M.
W 1.2 FroR BUE ARG A A I B By B R EARAE DL B 5 PR AR
18],
1. Exon skipping: #87E pre-mRNA H1—NELZ NI TR R, X2 HA%
2 o B L) — AR R
2. Mutually exclusive exons: F&MMFMNE 565 PEHU BT 4 mRNA, ]
XA TV A B At O B
3. Alternative donor site: J8& P42 S*BYREHLALN i 8 RIFAMRE T 1) 3°

AT
4. Alternative acceptor site: F8 A 28] 3 BIRZ AR AL S R B HIFANE T 1 5
SPAR 15l Gt

5. Intron retention: fi§—BUFHIT LI NN & TR ERaE iR, XF
#5305 Exon skipping [ X 5 7E T4 Or B 3K BUFR 91 S N34T N 251
J& T D DL —F
ESCHIH Y 5 P A R A B BY 7 3, SEPR R SR R ER IS 2 .
Pitn B2 B hyaluronidase I i VE B A = Fh S da A, AT w7
F 44 1) 2 53l J& T intron retention, [R] B A5 P P S5 44 4 1) Z2 7 20 J& T exon
skipping!' . I, XA [ (BT B T5 SRS DUB AN I BT B2 A, P AR AN T Y
BT, AT R R BT MR B H R RSN, B SR A Dscam 2
PRl e e Bk BT 47 AL 1) P Wik 38,000 AR, it SR B A Bk DR 20 5k PR H g i

",
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