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Molecular mechanism of ABLIM1 alternative splicing

K & Ki¥ =W

(Fx - B#]

REMEY A br 7 ¢ — (DM) ITERAREERET OHEETHY . HADH YA hr >
A —TCHRLEDEEEHET H, DM OE(LEE 71X, DM protein kinase (DMPK) #&151
ThY, Zo#EEFO F-UTR (3 IEFEREK) & CTG V v'— M O ERSINERFEHET S Z
ETRIET DT EMONTWDJEIR & U TIBHIME T FFIRE & W o 7B R 5 DFER DI
CMEEREE | M RERE E RSP ER 72 E 2 RERE 2T 5. DM O L UL D RE L LT,
Bex RBInF CBIRNAT TA L TORENRROND Z L BB TH D, O T, /7u 7
A RF X INRA AN VT Z—=DAT T A 20 7 BFITENENMIRE & MFERE RS O
JFRTHLZLPRENTND ZENLGBRNAT T A Lo ZREMNEROERKIZEEZ 5
nNTWn5,

ZORIRAT IV T RENBZHHME LTE, BEME L CTG U £— b2 RNA
WZHRE S, BMEA T TRNA BREESEHL AN ThHD, Ziudk, ImEshi CUG U v
— R RNAIZAT T4 v 7IRTTlhH MBNL Sl v, BEEREZRT 52 & T, 20K
REZME T L. muscleblind-like splicing regulator (MBNL) 23275 1 2o 7 & HII T 72 <
R BRDHTHOTHD, o, Mbnl D/ v 77U b= X ZBWTH, DMAETHONDLD &
[FRRIR AT T A4 L 0 FREDIERDPRO BND, —J7, MBNL LSO AT T A 2 TIRF D
CUGBP, and the Elav-like family member 1 (CELF1) X, DM HB&ELET L~ 7 A THE
B2 L TH Y. Zhi protein kinase C (PKC) (2 & > T CELF1 3% VU ik iBIC 22 -
TEEMLTWNDIEDELEEZ LN TS, 72, CELF1 Z BT~ 22BN TH,



DM BHELFERAT ITA v 7 RESERP RGNS, 20 L5112, DM Tik MBNL &
CELF1 D2 ODAF T A 2 FRFDNT L ANRRRET 5 Z L T, %< DL DRI AT
TAVYTREEFIEEIL TV EEZLNTOVDER . ZTOMDAT T A 2 ZIRFIZONT
DEFITHED X< aho TN,

Z Z TR, BEOEKBLV XY T LA L RT'PCR 2179 2 & T, DM BETA T
AT REERTDIBLTIERIEL., SNOATTA U Ty HEEfTT25 2 & ¢, DM
THIIIC R 2R T AT TV TRF 2 RET D L2 AL Lz, AWFZETIE. DM EH T
T AT T4 v 7 B % 2 LTz actin binding LIM protein 1 (ABLIMI) exon 11 (275
HL., TORTTA4 L 7O EfITT 524 T, DM E7 /L~ XL DM & TH
NWRI7ERBENEIML TWD TR AT F 42 7K+ polypyrimidine tract binding
protein 1 (PTBP1) Z[FET 5 Z &N TE 7z, PTBPLIE, AV Y I PV UEANIHEA L TRIR
AT T A v T 7 EBEH OBARTRBLZHIE L TV DR TH Y | FhZEMIa-caigiia o 5y
(LR CTHRBEENHD L TWDZ ENMBNTEY | ZTNDER LR EICEETHD Z &0
WESNTWD,

(%]

ABLIM] exon 11 DA T AV TNEDAT T4 TRFIZE > THIEI STV D0
RB 7012, exon 10 75 exon 12 @ exon - intron ##i& £ FF L 72 minigene Z{ER L, <=7 &
A C2C12 IZAR X R AT T A v v VR Z MR BT 5~ 2 — L BB EAEIT-
7oo WA TEA 48 FE141Z RNA OHH 217\, reverse transcription(RT)-PCR TA 77 A &
Y u Ll (R4 7T vkA), WIEMED ABLIM1 12>\ Th, HEK293 (227
TA L TRFZMFIRRESEDLZETRASTA 0 7 aFHi LTz, $£72. siRNA IZX>TH
EWDOAT T4 TRF% /) v 7 # LT . minigene DAT 7 A L 7T v¥A #1727,
BRIEBLE ) v 7 X0 OMERITY = A 7wy b 7213 RT-qPCR T L7z, DM % T
ML L T2 ATREMED & %5 PTBP1 ORI B8 D4R L 0 RNA & 2 7 Bzt L,
RT-gPCR (quantitative PCR: U 7/ % A4 . PCR) TmRNA &%, V=zAZ 7y hTH
NIBOEREAToT, [FKIC DM €70~ U ZORTEER (TA ) 180 TH, Ptbpl @
mRNA & % R EORBEEZER LZ, ZORICFALZ DM 5 /b~ A%, b MG T
7 F > (Human Skeletal Actin) 3-UTR 2/ L7~ CTG VU °— b (Long Repeat)
170~200 EZF O T AV 2=y 7 < T A (HSAR)THY . BB T CUG Y E— b
RNA RHBLL TW5, gkt e LCix, BAERMO~Y X (FVB) ZFIH L7z, £/, HSALR
D TA fFIZH T RTPCR 217\, Abliml DA 7T A L N RFEEZZEL TSR LTz,

(R - Zx]
ABLIM1 exon 11 X DM BEOFKE TIX, AREICHE L TBY | EF72RAD LT & akk
5 LASN DAk Tl 4T ABLIMI exon 11 1T L C\Wi=, ABLIMI1exon 11 DATZ7 A4 7



MEDATTA LU TRFICESTHIBEI SN TOWE DAL 7-DIC, v~ U AFHFEMIC
ABLIM1 ® minigene EBMERAT T A 2 NS ZBMFIHRAIETAT I TT vl %
{T>72& 24, MBNL1, MBNL2, MBNL3 Z @I S5 L exon 11 DAL AT T A
MRS Nz, £z, P fox-1 homolog (C. elegans) 1 (FOX1) IZBWTHE AT T A &
VMBS T2, 246 MBNL @ exon 11 D A7 T A 2 7 Ot X minigene 721 T72 <,
WNTEMED ABLIM1 285\ C b X 7=, —J . CELF1, CELF2, CELF6 OilFIF Iz
Texon 11 WAD AT T A 2 71340l 4, £512 PTBP1 ClX DM BE OB CR LD
JEE Texon 11 DAT T A ¥ 73l S iz,

F72. siRNA L » T~ AHEMIZD Mbnll, Celfl, Celf2, Ptbpl %/ v 7 XU v &+
PR, R L X ORERNE SN D0 E D b, ABLIMI ® minigene DA T 7 A 2
T oA BIToTHRE Lz, §5&, Mbnll %/ v 7 X733 LiRREIFRE & 1312 exon 11
DOPFEPMEE S, Ptbpl &/ v 7 X 735 L exon 11 INAD AT T A 2 T MBS LTz,
LnL, Celfl 2/ v 7 5""7‘/%@“(%27‘“74’ U AT, Celf2 I2BWTIE, siRNA
DOEFNC Ko TREPEEL L 1THOFRERIC IR0 Teb DL AT TA L IREL LN DR H -
77

%72, MBNL1 & CELF1 %£7zi% CELF2, CELF6, PTBP1 # ZzhZhn RS, BA
WIRAET ABLIMI DA T Z 2> 7T v A %17To7- & 2 A, PTBP1 134 & T MBNL1 ©O%)
RAEITWHITZ E00H, MBNLL LW i< ABLIMI DA T4 72 FHELTNWD EEZ BN
77

ZOXHIT, WREFRB, v XU ER, HEEFERNDG. ABLIMI exon 11 DA77 A ¥
Y73 PTBPLIC L » CHFICHLS HH ST\ D EE %2, DM B#FIZBW T PTBP1 23EHE
ELTWAHATREMEDR D D & B R T2, £THOIZ, DM E7 /L~ U A HSAR O TA 2BV T ¥
VORI LAULT Pthpl OFBENBEARO T 2L 0BEML TWAE), VR Z Ty b
T~ 7o, 7ed HSAR TIE DM B & [FERIC Ablim]1 DA T T4 ¥ v T RE AR &=,
% L. Pthpl OFEBEITAEICHEMLCTIHY, 77CIZ DM fi TREN EH T2 2 &nltsh
Tz Celfl OREBELAEITHEML T, L2rL, DM E7 /1~ 7 A HSARD TA 235
T Pthbpl @ mRNA #8184 RT-qPCR THIE L7z & Z ARBLEIZ AT o7, KIZ, DM
il & IEFAICIBWT PTBPL O X U RV BERBLEEY V= AX 7y NTHl~ZEZ A, DM /)
T ER@EMZR LS, AEETRHETE ) o7z, LL, DM # CREN B35 2 L3
HEIN TS CELFL 128\ TH DM # Clix ERMEAZ RT3, AEEIRETE o,
¥7-. PTBP1 O38iE% RT-qPCR IZ Lo THIE L7z & ZARBRIZAEIT R0 oz, LIEAo
T. DM /% Tl% PTBP1 Ol &7 RNA L~LTlER< . Zo "7 BL~ L TERLTED,
PR E TR EMIC L > TREAED LA LTV EEZ 61D,

bz tmb, DMBTROND AT T A v 7 BEE, PTBP1 ORBEEOEINC X - T
FlEEZ STV D A2 d v . PTBP1 ORBBREZMGIT 52 LIXINOAT T 7D
EFCHEGT DB, FlRIBFRIEDOY —F Y NI ED 2 ERH LMo T,



¥ERY A B

(1) Fw3C
(O Natsumi Ohsawa, Michinori Koebis, Satoshi Suo, Ichizo Nishino, Shoichi Ishiura. The

alternative splicing of actinin-associated LIM protein 3, PDLIM3, is aberrant in myotonic dystrophy.

Biochemical and Biophysical Research Communication, Vol. 409, Issue 1, pp. 64-69, 2011

@ Michinori Koebis, Natsumi Ohsawa, Yoshihiro Kino, Noboru Sasagawa, Ichizo Nishino, Shoichi

Ishiura. The alternative splising of myomesin 1 gene is aberrantly regulated in myotonic dystrophy
type 1. Genes to Cells, Vol. 16, Issue 9, pp. 961-72, 2011

(@ Natsumi Ohsawa, Michinori Koebis, Hiroaki Mitsuhashi, Ichizo Nishino, Shoichi Ishiura.

ABLIML1 splicing is abnormal in skeletal muscle of patients with DM1 and regulated by MBNL,
CELF and PTBP1. Genes to Cells, doi: 10.1111/gtc.12201, 2014

(2) 3
O KiBLAE, #—2, ai=E—  [HREES 2 ha 70— [JEEES: Vol.44 No.2 HE
“Els AL X éﬁﬂ;ﬁa?m.ﬂ 2014 -2 A, p237-239

(3) EERSHICRBIT DRE

O Natsumi Ohsawa, Michinori Koebis, Shoichi Ishiura.

Deletion of Zasp-like motif on PDLIM3/ALP is caused by misregulated alternative splicing in DM
muscle. IDMC-8, Clearwater beach, Florida, USA, 2011 4 11 H (R A ¥ —/&5HiH)

@ Natsumi Ohsawa, Michinori Koebis, Shoichi Ishiura.
Splicing of ABLIML1 is aberrant in persons with myotonic dystrophy. AOMC 2012, Shiran Kaikan,
Kyoto, Japan, 2012 4% 6 H (Poster viewing with presenters/£#i )

® Natsumi Ohsawa, Michinori Koebis, Shoichi Ishiura.
Splicing of ABLIML1 is aberrant in DM1 patients. IDMC-9, Kursaal Conference Center,
San Sebastian, Spain, 2013 4 10 H (Poster viewing with presenters/# 3t )

(4) ENFES - Y UR YT MBI D%E

@O KEZEH, HHOEM, AT

DML 23T OHTHLRIRI AT T A 7 B B AR ABLIML D [RIEEZ D 531 AJ =X LD fii W]
Aberrant splicing of ABLIM1 in DM1 and the molecular mechanisms.

% 33 AASFAEMTFREF 83 E AALMIFRRE AFKRE,



MER—=NTATR, 2010 412 H  (RAX—  &HEH)

@ KEBLER., HF0EH, Az
BREMED A ha 7 4 —TROMNS AT T A4 v 7 B
11 A HEKPEMBE Y VR T A R, 2011456 4 (KA X —, i)

@ REEZEH, HAER, AlE—
RIRIENE AN 4= 2B DHHRIRAI AT T AL 7 B ORI
The search for abnormal alternative splicings in persons with myotonic dystrophy.

5 84 [n] AAREALFRRE, REEEREHY, 20114 9 A (HEAREE, RAY—, HHif)

@ REEAEH, HAGE, AR

REME Y A a7 ¢ —IZ81F 5 ABLIML 275 A ¥ > 7 B 0 0y - Hki

Molecular mechanism of aberrant ABLIML1 splicing in myotonic dystorophy.

%5 35 [0l A FAEWRF -5 85 M A AR L RE, i EERSH. 2012 412 A (A
GHRE R RAL— BHEA)

OXREEZSE ., =ML, A= —

FRRENEY A v 7 4 —IZ81F D PDLIM3 ORI AT T A o 7 B

The abnormality of PDLIM3 alternative splicing in myotonic dystrophy.

5536 1] TAEMFRES, MPR— T A Z R, 2013412 A (RAx—, &#HiA)

(5) &KW - ZH
O WAL — ATV TVE (RREFT VBT —a U H) | 84 RIHAELFERRE,

2011 4~ 9 A

@ FRRE SRR R RN 2012 453 A



