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Alternative Splicing in Myelin-Associated Glycoprotein (MAG) Gene

Nobuya FUJITA

Department of Neurology, Brain Research Institute,
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The structures of three forms of mouse myelin-associated glycoprotein (MAG)
mRNAs were determined from full-length ¢DNA clones. Two forms of mRNAs have
been reported to be different by alternate inclusion of exon 2 and 12 portions in the
rat brain.  One of the three forms of clones obtained here appeared to be a novel
mRNA which lacked both the exon 2 and 12 portions, although others were identical
splicing patterns to those of rat.

Two polypeptide isoforms of MAG with molecular masses of 72 and 67 kDa are
produced by alternative splicing of the exon 12 portion containing a termination codon.
Evidence was presented that expression of the two MAG mRNAs was developmentally
regulated in the mouse brain. In the quaking mouse, the mRNA without the exon 12
portion coding the large MAG isoform was scarcely expressed throughout development.

Specific antibodies to L-MAG and S—MAG respectively were prepared, and immu-
noblots showed that the L-MAG band was scarcely detectable in the quaking mouse
brain, whereas the S—MAG had a higher apparent molecular mass than in the normal
control. Immunohistochemical study also showed that L-MAG was not stained in the
quaking mouse brain. These results seemed to reflect a reduction in the L-MAG

mRNA and abnormal glycosylation in the quaking mouse brain.
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R OBERE, ) IF Y Ko A bOMBE L
DR ENTV A, 2 OBEE T HEREM T myelin
basic protein (MBP), proteolipid protein (PLP), 2°,
3’ —cyclic-nucleotide 3 —phosphodiesterase (CNP),
myelin-associated glycoprotein (MAG) /& h bt 5.
—75, BBHRARL v A 2pMbh Tk, *
NOOFHEL BN+ 42 Ll e N OMBERTEELYE
255 2 TLEETHS. InHLOBMRTRE Y A
D5, MBP BETOXRETH S shiverer w7 2%
PLP BETFO splicing BEI L% jimpy ¥ 7 A&,
BTSN TORBREIT A TE LD,

MAG 34T 8#1075 D30% ORgE % & 1L EES ©F
SERARCRR LUFE L, R EfRoERS T O
BEHR BRI LTWDEELZLRATVLEY, 5 O MAG
@ cDNA 7u—=v 7k 5b7 3 /BO—KEEs#
EFOREO—EHEEL AT ERTHE YN 55
MAG OfET 34 E 16kbp TI3EO T 7 v v hi12(8
DA v raviRiGEiEhTw5Y. ZO®|ETL,

T4y 2Ex Y v120 alternate AR LY 2
O mRNA #4 L5 L EhT0 . & 20 mRNA
Bz oV v2hER Yy vI2ESERVADT, 9
120 mRNA B2y v 252y vI2ed
DBHDTHLYY, vy vl arvigih
TEhH, =7V VI2%E&L mRNA LRI K
)7 F K3 67kDa O 4D (small MAG: S-MAG)
T, ¥ mRNA B68ERaENh 5 72kDa O K Y
~7F F (large MAG: L-MAG) L b/pEv. —75,
o255 MESEERERCA, T/ BOBE
WERELRNIDO,

Quaking = 7 A3, £HI2AZA L VBT LR
Rk FEE T AR 2~ A TH S, B4k
EUOBEHRA L LD, REAITRCLORERD L &
ENTW5A. Quaking 77 A TIREE O compaction
PARRTHOD, FE7ALOSTREROKEL MAG
PEAET LI & E LD, MAG KEORBORRENH
LOTRIshEEL LR T,

A BT, 7 AD MAG, O cDNA 7 a—
= v %4\, quaking < 7 A& MAG O4 1
EHEARE 21T\, alternative splicing it X V4L
%5 L-MAG, S-MAG OFEBHICOVLTEE L.
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1. ¥ MAG @ DNA /0—=24
Clontech Leboratories @< % 2§ cDNA 54 75
J—%, RELIZL > TERIhiY YA MAG £
7 v —F VHET immunoscreening #4177, —7,
Gubler and Hoffman 5O HE:0 cA#ISABO <
ARt cDNA 54 75 ) —%EB L. BiED I 1
75N —-TELRIT YA MAG @ cDNA OEiH %
T, BEDFA TS5 V%A Y —=v T LI 1B
Hhio ¢cDNA i3, pUCII8 75 A3 NI a4~ H 7
ya—=v gL, BERFA Sanger B THIE LTz
2. To—7OEH
7V v12% &t mRNA & $ 0 mRNA wh

a e 9 9.5 1p 1,5 9 25
b + —~+ + ¥ {
i H FH il
A 1] i 1 i
L-HAG mRNA —{ }__——_—.
Prota €124
ARG
5 orone R
Prote £12
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E
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Fig. 1 Mouse MAG ¢DNAs and probes

a: Restriction map of ¢DNAs to mouse MAG
mRNA and the location of synthetic probes.
The outlined boxes indicate the coding region.

b: The four mouse MAG c¢DNA clones, pMMAG
1, pMMAG 4, pMMAG 25, and pMMAG 26
are shown. The exon 2 and 12 portions are
indicated by black boxes.

c¢: ¢cDNA sequnece of the exon 12 and adjacent
portions. Probe El12 is 45 nt length comple-
mentary to the sequence of the exon 12 portion
and Probe E12J is 25 nt length comple-
mentary to the sequences of both sides
adjacent to the exon 12 portion.
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BG4 547 o — 7%, Applied Biosystems
Inc. (AB) @ DNA &% AV CfER L (Probe
El12, Probe E12)). ZOHf L EF % Fig. 1 R,
7u—7 0T <L T4 polynucleotide kinase i &
0 [r-3P] ATP % F\ /-, cDNA O % Fig. 1
OrsiPvH L, [a-%P] dCTP € Random Primed
DNA Labelling Kit ik 9 7<% Ak, #FD mRNA
B EHT 5 70— Lis. MBP KR 7 o —
Ty 58 OGRS o — 7%, i CNP
CER o — 73w A CNP cDNA 735 74 v
R =< LAY
3. T MAG @ mRNA OFBOKS
BREEMOEERY quaking 77 AL 9 total
RNA % guanidine thiocyanate/cesium chloride '
EDHEE L. X5 poly (A)TRNA # oligo (dT)-
cellurose chromatography T#i# L, Northern blot-
ting ROEHARD cDNA 54 75 ) —OFEEIC 1.
Northern blotting X, 2.2M O FA<) v &#E: 1.5
Yo7 Ha— xRz, Slot blotting i3, total
RNA #fR L. ~f 7V &L HE—>3 i3 cDNA
-7 R Probe E12 OBEL, 50% k067 3 N
HFAETRCT, hofR 7 m—71), hr a7 3 FIEE
ETF65CTIT- 1.
4. L-MAG EU S-MAG BEREOEREZD
AR LS eoRET
MAG cDNA OHEREEFIH»HLTFREhs L-MAG
OCKI2MBDOT I /BB SSTF P RO 27 Y
NHy - Pro - Thr - Lys - Asp - Ser - Tyr - Thr - Leu -

Thr - Glu - Glu - Leu - Ala -~ Glu - Tyr - Ala -
Glu - Ile - Arg - Val - Lys - COOH

L-MAG hé YY XY Y W Y
I D1 ED2 103 lD4 ID5 I.
Y A YY Y W
[or_Joz [os [oa [os ]
S-MAG -

uuz,kﬁzg;::ﬁg:cc;égH—an—Ser"rhr-vJ\rg—

Fig. 2 The primary structures of the synthetic
peptides and these location to L-MAG
and S-MAG. The panel represents the
scheme of L-MAG and S-MAG. D1-D5
are the five Ig-like domains containing
the disulfide bounded loops. The trans-
membrane portion is indicated by the
black box, and the oligosaccharide site
(Y) and phosphorylation site (®)) are
indicated. Location of the synthesized
peptides are indicated by the box and
arrow.

12 HST 2EODI0ED 7 3 VBONKESE Lys %
ML= 79 K%, ABl ©~7F FERES H-T
EBL L7 (Fig. 2). 2hbo7F FOFMmEr 3 7
IVE LRI E—NLTATe FOFETCREL,
Freund O£ 7 ¥ 2 3V N & e B ICEERE L.
BohicmE L FhEh anti-L-MAG HfEAR Y anti-
S-MAG #if£& L, immunoblotting & Y E
Wz, SRR 2 REURC LY ¥ F 1eG AL,
Avidin biotin peroxidase complex (ABC) #:# v
THE L.

5. Quaking ¥7IC&ITD MAG BREGEF OB

EHERY quaking =7 2D L 9 DNA #H#iH L,
EcoRI THIWHEh A7 v12% 5% 600bp @ cDNA
Wik @ 7' v — 7 Southern blotting %47 -7, ¥/,
2V VNET s Y VISR T 5 A v — L LTRIEET
¥~ polymerase chain reaction (PCR) %#H!9, %
DEMEEEY— VT v AL, T4V VI2RIOERKE
¥4 HeBRE L.

# ES

1. ¥A MAG @ DNA yO—=04

BEOA2 ) —=v 7T bhie 7 o— i3, EcoRl
T 750bp & 600bp 43R b & DT (pMMAG 1),
600bp Wi iE, cDNA @3 RS AEL LD TH 1.
s u—YREWT, w9215 HBOB, HIE-1-
DNA 91475V —%AsY—=v 7L, 3IBEOS
Ewats cDNA #81 (Fig. 1), =/ v v 2#%#8&h
TV VI2EEERVLO (PMMAG 25), =27V V2
PEET IV vI2REL L0 (DMMAG 26), RU'x
sy v2hryyv2bEEib 0 (pMMAG 4) @
3EECTHL. 45bp DR EMDHLL T Vv V12085
i, B#os o bl R UEREITH - 1oh, 53bp
DEEMLIET I v 2OHFE, Ty b E12EEN
BTl BEREUSOERES L 7 1/ BRFIO 5 »
OB, FhER.4%E8.3%TH-T.
IRLOLEBEERS - 7 3 2 BES % Fig. 3 oRT.
2w A S-MAG R Y RTF L5827 3 B bk,
Ty bOFREIBEOT I JBOBBRNH . 1oV
v12% & ¥ 7\ mRNA »oBERah 5 L-MAG RV
NTFRE67 T I BB, Ty i EE
<, ELKIEDT I VBOBBR S 1.

2. FEREIC&KITH MAG mRNA OB

L-MAG, S-MAG # 12— F4 % mRNA I, #1b

a Ky HEgiy> 27 /120 alternative splicing 12 &
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GTCAGATCGTCC

=11l ~101 E3: 3% ~81 “7Ti «81 ~81 -41 =31 -2k -11 ~1
TCCTCAGCTCCTCAT"'GCI\GTTCCC?GAACACACTTw‘l’l’GAMCGCCACTTCAAGTGGMTCAGGACACATCCCCM CTCAGGGAGACTAAGCCCTAGCTCAATCACTTOCTARACAAG

10 20 30 40 50 80 70 80 80 oo 110 20
ATGATATTCCTCGCCACCCTOCCGCTGTTTTCCATAATGATTTCAGCTTCTCOAGGGCGLCACTEGGCTCCCTCGATGCCCTCCACCATCTCAGLCTTCCGAGGGCACGTETGTCTCCATT
M 1 F L ﬁ T L P L F W I M I 8 A 5§ R G G H w o A ¥ M P 8 T I 8 A F E 6 TCV § I

130 140 150 180 170 180 190 200 210 220 230 240
CCCTECCGTTTCGACTTCCCCGATCAGCTCAGACCGGLTGTGGTACATGECGTCTGGTATTTCAATAGTCCCTACCCCAAGAACTACCCACE CTTCAAGTCC AGT
P C R F D P R E L R P A Y ¥V H G V W Y F ¥ S P Y P XK N Y P P ¥V V¥ F K S§RTaay

250 28 270 {1] 280 300 310 320 330 340 I50 380
GTCCATGAGAGTTTCCAGGGCCGLAGCCGCCTATTGGGAGACCTGCOCCTACGAACTETACCCTGCTTCTCAGCACACTGAGCCCCGAGCTGGCAGGCARATACTA’ C
¥V B E S R L L ] L R M CTLULL S TL S$ P ELGGIEKTYYTF

aTo a80 80 400 410 42 430 440 450 480 470 480
CTGGCTOGCTACAACCAGTACACCTTCTCGGAGCACAGCGTCCTGCACATCGTCAAC ACATTGTGGTTC AGTGGT ACGGAAGT! TGTATG

6 g N Q@ Y T F 35 E § VvV L D I X N T P N I VvV V P P E V V A GTE V E V 8 CH

480 500 510 520 530 540 580 570 58 580 800
GTCCCOGACAACTOCCCAGAGCTGCGGLCAGAGCTGAGCTGGCTGGGCCACEAGCGOUTGEGAGAGCCCACTETECTEGOTCGGCTCCOTCAGCATCAAGGCACCTGGETGCAGGTGTCS
¥ P D ¥ C P E L R P E L 8 ¥ L G K E G L G EP T VY L GRLREDETSGTH® V Q VS

710 Ti0

810 820 640 850 880 870 880 880 7
LTGCTACACTTCGTGCCTALT, GGCCACCOTCTGGGCTGTCAGGCTGCCTTCCCCAACACCACCTTGCAGTTCGAGGGTTACGCCAGTTTGGACCTCAAGTACCCCCEA
L L # F VvV P TREAMH®NOGHRLGTCGGAATF P :f T T L Q@ F E G Y & S L DV E Y PP

830

T30 740 T80 780 ki 780 T80 800 810 820 830 840
GTGATTGTGOAGATCAATTCL TCTGTGGAGGCCATTGAGGELTCCCATETCAGCETGCTCTCTGGGCCTGACAGCAACCCECCGCLGUTCCTOACTIGOATGCGGCATCGGATGGTGTTC
vV I VvV E M "( § 8§ VvV £E A 1 E s ®H OV L L C G A D S N P P T ®" M R B 6 # V L

B850 B8O 870 BB 880 900 810 220 830 840 850 880
AGGGAGCTAGTTGCCAAGAGLCTUTACCTGOATLTY TGACCCCA GCGTCTATGCTTGCCTAGCAGAGAACGCCTATGRCCACGACAACCGCACGETGGAGCTG
R AV oA : S L ¥Y L DL EEVY TP g E b & X A C L A E ¥ A Y G QD NRTVEL

870 G980 i 1000 1010 1620 1000 40 1050 1060 10 1080
AGTETCATGTATGCACCTTGUAAGECCACAGTGAATGGUACGGTGGTGGCCOYAGAGHGGUAGAC TETCTCTATCCTGTGTTCCACACAGAGTAACCUUGACCCCATCCTTALCATCTTC
8 vV # Y A P W K P T ¥ = ¢ T ¥ vV A vV E G E T V¥ 8§ I L C S8 T @ 8 ®H P D P I & T 11 F

1080 1100 1110 1120 1130 1340 1180 18 1170 1180 1180 1200
AAGGAGAAGCAGATCCTAGCCACGGTCATCTATGAGAGTCAGCTGCAGCTGOAACTCCCTUCAGTGACCCCCOAGCATGATGOGCAATACTGGTUTCTGGCTGAGAACCAGTATGGLCAG
K E K @ 1 & v oI E 5 @ L @ L E L P A Y TP EDODTGTETY® CV A ENGY

1210 1220 1230 1240 1250 1280 1270 1280 1200 1300 1310 13i0
AGAGCCACTGCCTTCAACCTGTCTGTGGAGTTTGCCCCCATAATCCTTCTOGAGTCACACTGTGCAGCGGUCAGAGACACCGTOCAGTOTCTATOTGTGGTAARATCCAACCCGGAACTT
R A T A F ! L E A A AR DTV QCLCV VY K S NP EP

1330 1340 1380 1380 1370 1380 1380 1400 14310 1420 1430 1440
TCTCTCCCCTTT TT A GACTGTGAAT! TTTGTGTACTCCOAGCGCAGTGGUCTCCTOCTC, TCACGA C
S v A F E L P 5 & = ¥ T ¥ ! E T ERETF V Y § E $ 6 L L L T 8 I LT i R G0 & A

1450 1480 1470 1480 1480 1500 1510 1520 1830 1540 1550 1580
CAAGLCCCACCCCGLGTCATTTGTACCTCCAGGAACCTCTATGGCACCCAGAGCCTCOAGCTECETTTCC, ACCGACTGATGT TCGGTCCTETOGGTGCTCTS

A P R ¥V I €T 8 &R N L ¥ 6T @ 55 L EL P F QG A HRILMM® A K1 OGP VY G A& V
1580 1800 1810 1820 1830 1640 1850 18680 1870 1880
¢

1570 58
GTCOCCTTTGCCATCCTCATTGCCATTGTGTGCTACATCACCC, ATGTCAC TCCAGCTTCTC ACCCTCATGTCCT!
YA E A L L 1 A v .C ITQTRRKKNVTESESFS%ODNI’“VL’I‘sP

1880 1700 1710 120 730 14 7 i 1110 1780 1790 1800
GAATTCAGAATCTCTGGGGCACCTGATAAGTATGA AGAGAGGTCTCTACCCGGGATTGTCACTGAGAGCCCCAGOA! GTGAGMGgQﬁCCCCTGGGA?CTWGGAGGmCTG
E F R I S G AP DK Y E R_E ¥ 5§ T R D C H = E K R L 6 8 E R R L L

a

1810 B2 1830 840 1850 1860 1870 1880 1880 1900 1810 1920
GGCCTTCGGGGECAATCCCCAGAACTLGACCTCAGTTATTCCCACTCAGACCTGGGAAAACGACCCACCAAGGACAGC TACACCCTGACAGAGGAGCTGGC TGAGTATGCAGAAATCCGA
¢ E g P EL D L & ¥ P T K ¥ : i X A E I R

E
a

1930 1840 1850 860 1870 1880 1890 2000 2010 2020 2030 2040
51’5QAG':‘GAGGACGCTGBGGGCTGGCCCTGTGGCTCACCCCCCATCMGACCCTCGCTGGGCCCCCACTGGCTGTGGGCTCCC‘ITTCTCTI‘GAGAGT AGTAGGGETGAGGGCGGGAAGSG

2050 2080 2070 80 2080 2100 2110 1120 2130 2140 2150 2180
GCAGGACACGAMCAGTGAGG?CCTGGGGGCCTGGCCTCCCCTCCTTCCCAGCTGTTCCTCCT1CCCAACATTCC'ITGCCTAC.‘-TTAGAGCTCCCCTCTCCCT!CCTVTI’MCCTCAGCT

CTTGAGiéégGTGCTC%éggTGTCCAEéngTTTAT%gggﬁTCCC1$%é§TGGTCT§é;gTCCCW1%§3gGCCCCC:éa2CCTGTAgi:2ACGGACA:ggAATAAhgéTgCTAATGAC~

Fig. 3 The sequences of nucleotide and amino acid of mouse MAG. The
nucleotide number begins with the first nucleotide of an initiation
codon, ATG, and the nucleotides in the 5 noncoding region are
indicated by negative numbers. Amino acids are indicated in stand-
ard one letter code. Replaced amino acids in rat MAG are shown
by (A), and three nucleotides added in the mouse are underlined.
The transmembrane region is underlined. Potential asparagine-
linked glycosyaltion sites (@) and the potential tyrosine phosphory-
lation site (A) are indicated. The fibronectin recognition sequence
RGD and the exon 2 and 12 portions are boxed in.
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Fig. 4 Slot blot analysis of MAG mRNA in the normal mouse. Total RNA
(1521 each in I and 40#g each in II) from 1, 5, 10, 15, 40 days old and
adult (A) ddY mouse brain was blotted; total RNA from adult ddY
mouse liver (L) was also blotted. The filter was probed first with
Probe E12J (b), second with Probe E12 (c¢), and finally with the

¢DNA probe (a).

NELhL EEZ LR, 2O mRNA ORFERETO
RBIA#E Uiz, Probe E12 3= v v 1212475
mRNA OMBFEZIT, S-MAG % 21— F7% mRNA
ARG T S, Probe E12] 4, =7V V12104
MW A S O A G 268 A B e 2 O
EFlT, oo u—7, L-MAG % 21— F4 %5 mRNA
CERMCRIGT A (Fig. 1). &#RBREOER <
AR L b total RNA ##%% LT slot blotting #*17T
5 &, Probe E12] 1341 15 FER BV RBE Y729,
Probe E12 TitFh L v BhicAEHROBER L HEV
v KD, SSMAG, L-MAG % 72— F3 % mRNA
HHA2RH#/T 5 DNA 7 rm—7 (total MAG) Tii,
FOWEREDE T2 — vy OFRBREZRDHT (Fig. 4).
3. Quaking T 7 R(C&TDH MAG, CNP, MBP
mRNA ORI

Quaking < 7 AL 0B L7 poly (A)TRNA #*
s, gk 70— 7 % - T Northern blotting T,
FH—<w x& mRNA OFBLLE L. Total MAG
© mRNA OFFL, REELM U TER~ 7 Ach~d
muTuwich, L-MAG % 2 F3 2% mRNA &, &
LAEBRHTE R 7. i 3 =) vOEED mRNA

DFEBUL, quaking 77 ATEA LTI (Fig. 5).
4. FEERERY Quaking TYR(IC&KTD L-
MAG, S-MAG &0 REERLFRET
L-MAG, $-MAG %*#hn X h#BEMCEH#HT 04k
LTFHO MAG %3E#T AP4E% AT, immunoblot-
ting & REHEBFORE T -4, ETEORFCEL
<, L-MAG OXHIIEE -7 LT ORE
3EEE L. —7, SMAG ORBIZTh X nEh, 40
HETY—27icEZ L (Fig. 6). Quaking ¥ 7 Al
%1+ % immunoblotting T, S-MAG *&B#HT 5
t*ht, LOKERGTED MAG O/ Y FHEDIL.
—7, L-MAG #*##H T 5H& T2, quaking w7 A
TREAEAY VR E Rk -1 (Fig. 7).
MR BT, L-MAG HifF T quaking v 7
ADPROBEITIREASIREI R, -1 (Fig.
8).
5. Quaking ¥R (ZHK(TD MAG BIEFOREH
Southern blotting Tid, IEH#H & quaking ¥ 7 X T
Ry FOERADIM -1 (Fig. 9). Bz, PCR &
EBx v 2BANOREFORFTL, Aviiavd
h v voliic g ve vy 2RI bV ERD I -
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15 25 A 15 25
Normal  Quaking

Fig. 5 Northern blot analysis of MAG mRNA

in the quaking mouse. Poly (A)" RNA
(61g each) from 15, 25 days old and
adult (A) quaking and ddY mouse brain
was electrophoresed. The filter was pro-
bed with MAG cDNA fragment (a),
Probe E12J (b), Probe E12 (c), CNP
¢cDNA fragment (d), and MBP synthe-
tic probe (e).

Fig. 6 Immunoblots of the normal mouse brain

myelin stained with the anti-L-MAG an-
tiserum (1: 2000) (a) and anti-S-MAG
antiserum (1: 200) (b). Twenty microg-
ram of myelin protein from the 10, 15,
20, 25, 40 and 60.days old ddY mouse
brain myelin were loaded.
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Fig. 7 Immunoblots of the quaking and control

mouse brain myelin stained with the
anti-mouse MAG antiserum (1: 500) (a),
anti-S-MAG antiserum (1: 500) (b) and
anti-L-MAG antiserum (1: 2000) (c¢).
Twenty micrograms of myelin protein
from the brains of 15 days old quaking
(Q) and control (N) and adult quaking
(QA) and control (NA) mice were loaded.

9 4=
6.8
4 o

FHEMFEHIBIA 751

>

NONOQONGONAQ

Fig. 9 Southern blot analysis of MAG gene of

the quaking and control mouse. Ten
micrograms of genomic gene from qua-
king (Q) and normal (N) mouse dige-
sted by the restriction enzyme of EcoR
I (1), Pst I (2), Hind II (3) and Pvu II
(4) were electrophoresed. The filter was
probed with 600bp MAG ¢DNA fragment
containing the exon 12 portion.

Fig. 8 Cerebellum of a 15 days old quaking mouse immunostained with
the anti-mouse MAG antiserum (1: 100) (A) and the anti-L-MAG
antiserum (1: 500) (B). Bars represent 100 #m.
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exon 11 exon 12 exon13
— 1
NG | S
—— Bt
—
| SE— | | S—
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» 8% Polyacrylamide gel
» Elution

» Chemical modification
»Sequencing

v Yy
..icaatagTCCAGAGAGGT..AGCCCCAGGAGgtaggtee...

Fig. 10 Genomic sequence around exon 12 de-
termined by PCR. The strategy and the
sequence are shown.

7o (Fig. 10).

% %

3w bT, STEOES 2 EEO MAG KELT
52 E LI A Y immunoblotting #1HRTEY, in
vitro translation 12 J: - T4 67kDa & 72kDa @ 2 fifi
BOE ) <7 F FOFET L 2 EmdESh TR,
Z o b MAG cDNA Zn--=w 7 fbh, T2
FEOR) RTF NI N v Gn sy v 120
alternative splicing - £A LD TH L Z ENBIHHIC
Ehtcth, -, 3 v 2035 SEBER S H
M, %@ alternative splicing (&7 3 /BOECE
Wbz founh, F o O MAG mRNA Tikx 2 v
v12& alternate DFEABRICH B, 70 v 12
® alternative splicing =B85 Fiz LT\ A REM:
M -1 SEDw 7 A MAG @ cDNA 7 n-—=
v, REEEEAT VR, 2OV 2RELTY
VY R2EEERVCEOROEFOHD OO, Fok
HHEELEE LD (PMMAG 4) %1852 &0 TE
7o (Fig. 1)9, oz v v 2085 0ORBOBR*
¥, LIV LI AT S A vy TREiESE
TWLAHLDEELRAE. 3EHO 7 o— ool
FHECTNL, polyA v 7 F VBN A EHREEIITH - 1.

3.2/ /120 alternative splicing =& WEH RN D
2FEO MAG DR - i, CHRmMUOMaP
OFECFNCAHEM L, 23EOBRMICEL Y I VB b
EE D& 5137 3 2 Bh b e MRS R 1 h
FBEAHKBTH T MAHES SO AL v BED,
FORERRE T 7Y v R A4 sREECEUL TV

o (Fig. 3). ZhbHolEEs » F LGHEBEEY
D, 5 v bERE< 7 A MAG % neural cell adhesion
molecule (N-CAM) & &g vya 7y v A—8-—
Ty i V—RBT D EEL bR, MRS T & s
HOBED T O L@ S s b LD &k, B
BRECBhh L.

NKMH 01, Arg-Gly-Asp bl 2B FIHRFE L
TWle, THIE, 717 0x 0 F Y EBMIKREVWE S
ol AL FOEF EE2 LR TE DT, MAG
PfRE L AREIR BT ETHBEEL TV A LR
bhd, fifasticd, SHEOEEEAM C FTHE D H 55
finid -1 (Asn-X-Ser/Thr).

S5S-MAG & L-MAG i CEIRizENH D, L-MAG
DFHAST I SR TWi, 20 S-MAG & L-
MAG D FTEES, 5 it alternative splicing @
BRAMIOTHAY . BB ADERTES R
Fho mRNA OFBE L-MAG @ mRNA »4%ic
FHEh, S-MAG @ mRNA pith k0 EhTHE
L7: (Fig. 4. L-MAG © mRNA &, ##%15H
B L BIBTER OB A feEIC % R L T,
Cuprizone &4 5 FI T2 A BEa 4 U X
#, FOBOMERT, 20 MAG ¢ alternative splic-
ing ORBALBIT L &, BEPIC L-MAG mRNA
DI BB LT -, RO L RO R
HEFHEYS mRNA ofh s Uchd-72h, L-
MAG 4 S-MAG & & ®38UE mRNA <<
FRt LT (Fig. 6). L-MAG k, B EhE s B
L, B BN S8Rl E 2 h, 20
mRNA {BEEMICEBRT 2482005

Quaking <7 AT, #¥ compaction AR T
HHY. HIC immunoblotting T, GTFEOAX 7 MAG
OFEAELEIE LTV 4289, Quaking < 7 AB4 T total
O MAG @ mRNA OFBILT LAKIM L TV,
ZhiE SSMAG mRNA OM%E BT 5 40T, L-
MAG mRNA Lz - A FBILE Rk -7 (Fig. 5) %,
OB E L O mRNA (4, quaking < 7 24 TH4
LTknH, 2 alternative splicing OB IL, MAG
KRHRITBGEEPN L0 Fimar sy w20y
@ alternative splicing (XIEHW 77 AL EhbHith -
12180, Immunoblotting X FEH BT & 0 &
FL~ATé L-MAG 1 quaking v 7 A Tk & A K
ERIhTuiwZ Eabh -1 (Fig. 7, 8)29.
<7 A MAG HikTHRE LG TREROKENR MAG T
S-MAG T, BELEHEF - LL0THLEELL



%M : Myelin-associated Gly
Alternative Splicing &

ha.

LED X 5K, quaking <7 AT, MAG o=
v 120> alternative splicing ORENR DD L5 %
Lk, ZOZ &3, in vitro translation - & 5 EHBR
T, DTFRERONELE)RTF FOHABEICIELRT
WA EWHBEETFE LD, B S-MAG mRNA
OB, Bl L-MAG mRNA OREOMEEE
Brd LRk, 2L T2 0BR s mRNA OB
BERARTRALIOIEREZ3C, BALLTELD
REOBARLTLEH L,

Quaking <7 2OBEFOMHTAY Southern blot
& PCR w9 {T-1, BEXRVEERh T
AT 54 vy FREEESSHBERAE<T 2L LT
ik, jimpy ¥UABEIGRTVA. IO 7 AT,
PLP BEFOz v/ 5&4 v bunvyOfioay &y
+ ZKET] AG b GG ~DRRERLSH, AT
54 v FORENMEZ 5%, Quaking <77 AT,
V124 v buy ORI a v v ARETIL
BHEIh T (Fig. 10).

MAG OBETFIL, <7 A TRk 7Hoy 7 &
hTWwA2, Quaking < 7 2 DRETO R IIRAER
17/ICH 0, MAG LR -Tw5h, #E, N-CAM
DIOOHEYRTFFDHHL—FK X 180kDa O N-
CAMI180 7%, quaking =7 A TP LTWAHE LS
Hpir A, N-CAM X, MAG FA#fE /o7
Yy R—R_=T 7 2 V=B L, =7 AOREEIFLC
7o FERTLAES, PolyA v Il s Vv
150 alternative splicing T, - FEBDHEL S N-CAM
BELN 520, BELITEO + 7 v 2B CEFR,
Bufufhk 7 BLOBCEHE LRI L, MAG 017V V12
2 N-CAM D7 v v15% hEHOMIZY splice out
LTEL &V BMHEEBE Y- TV 2020 LA
VA

LD MAG @ cDNA Z7uo—=v 74 &h, &b
<k, BEOLEZAH L-MAG mRNA LrR2ob-T
W20 BRSO, TR T 2 7
m 20 MAG @ alternative splicing iC & A HEED
BEmh, L-MAG H B OB R R E %
Bi-LTwaArHEINS. L-MAG T S-MAG &9
Cokupas7 3 /ERE VA, Zohic phosphorylation
site MEFTHATVS. L-MAG RHIAO LAY KA »
b =~ RGBS LT, v P vnE
DEELE -TWAEBbh 5.

r;%{)rotein (MAG) Bfufo

5 97-f VI F T 753

BE#z bbb, HEE AORME2BE L
RERFEFCOILEMOBYELET. $LH
BAREE A o r Lo R AR AT, PRI
FIEBR AR BB R OB E B 1Lk
LEFEd. Hie, MRERYEMRTR=0F
WIEEIBF, FR—WEE, WatirEE,
ARFERPTRS BT, RRF, REEHEAE
BB Fod, RIEFE S+ TE BN
PIEAEHRICEGEN, HIEELE S o HE
HE HBERXBOE L S ER LTS,
M, APFFEOBMER, F19E 7 £ Y hERlESs
(=a—4VUvX, 1983), HI2EEEHRELES
(Rav b v, 1989), F21E 7 A ) hfER{LEs
(7 x2=v 2%, 1990) FiZkBLTHRELL.
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