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b P FRMEEZS Band 4.2 Codon 142 (GCT—ACT :
Ala>Thr) TEDRE

A BEA

bt P FRIBEEH band 4.2 ST RIBEFORMMAMER & ) A& L /- DNA »5 PCR
3% (polymerase chain reaction) #F\ T, band4.2 M exon 3 23R L, 2 EDHIR
B% (EcoR I & Pst 1) TiH{E#%, M13mp 19<5 9 —IS# &A%, ¥ OEEES] & RE
L7-. ¢D#SE, exon 3 codon 142 125+ 3 GCT (Ala)—> ACT(Thr) D 1 EEER%ER
HLA. NESRREOEFAL, 2O bORARRAEFAICOVT2RRFAESSICE
# AXHEE50/510) DNA %, TR %2 & L ASO (allele specific oligonucleotide) 70—
T%AWS dot blotiElck > THFEL. tOBR, FECHLHAICIOREELRY,
FEEEGARTH-F-. B DEROEGHKATELBFLIUBREEEAON. BEA
5080k 1 BlIC ZDELTEIRREINSED, ~TAESFETH-/-. ZDcodon 142 ERE
band4.? R XRBES LUFETR SN S 14kDa BAIC, BEN, EAL¥HN, BES
HICHELBERI;HDE ERD. (P 5 €10 F 28 H$2F9)

Analysis of Human Erythrocyte Membrane Protein Band 4.2 on a
Codon 142 (GCT—ACT : Ala—>Thr) Mutation

Naoto Okamoto

DNA prepared from leukocytes was collected from the peripheral blood of the
patients with complete deficiency of human erythrocyte membrane band 4.2. The
DNA was amplified by the PCR (polymerase chain reaction) method. The amplified
DNA, after digestion with two different restriction endonucleases (EcoR I and Pst
I), was introduced to vector M13mp19 and was sequenced. The nucleotide
sequences showed a point mutation that changes codon 142 from GCT (Ala) to ACT
(Thr). The presence of the mutation was examined by dot blot analysis with ASO
(allele specific oligonucleotide) probes containing the mutation in six patients of five
independent families, six asymptomatic individuals of two families among the five
families, and 50 controls. As a result, all six patients were found to be as
homozygotes of this mutation. This mutation appears to be inherited autosomal
recessively. Only one of 50 controls was a heterozygote of this mutation. The
mutation of codon 142 certainly appeared to be closely related to complete deficiency
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of band 4.2 and the presence of the 74 kDa peptide from the standpoints of clinical

medicine, protein chemistry and gene analyses.
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t MRIMBRAEE H band 4.2 X band 3 OHffE
B A VAL, EEnHzEEE =
BIEETLERANDL EEZONTHAY. &
b FRIMER D> & I ghost Z/ESLL, Z D ghost
% H % sodium dodecyl sulfate polya-
crylamide gel BXkERE (SDS-PAGE) %217
vy, coomassie blue (CB) fefic THHTT % &,
band 4.2 33 FEH 72kDa & L THRHEEh
(Fig. 1), ZDEHR LMK ghost EHE D
5%ICHHE L, FRIMERY D 92075 copy FAES
3V~3_ band 4.2 @ genomic DNA OE X &
#120kb T, 13D exon THEEIN TS, %
7z band 4.2 3% < &b 2 D isoform 2H L
TEBY, EERADKZHTIX SDS-PAGE

C C P

Spectrina

ﬁ-

Band 3 -

Band 4-1 -
Band 4-2 -

Band 5 -

Band 6

Fig. 1. Red cell membrane protein on SDS-
PAGE in the patient with a band 4.2
deficiency. (C:normal P : patient)

@ Codon 142 of band 4.2 gene
® Dot blot analysis
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® PCR

72kDa (P 4.2S) D 1FEDATH B85, T —
HOEERA (83 %) 1 72 kDa Otz & O
74kDa (P4.2L) %#5B» 399, Band4.25%
£/RIBE X Hayashi 52 X X D FID THE SN
TPREAT, Z0BOHmELEY, BHREIER
A, XBARAZERELTWRDO~1D [
ghost & H % $1 band 4.2 4k T Western blot
2179 LBEATIZ72kDa DNV FHEL6N5
2, REBOEFITIIEE OL0f5E (50ug) D
BEghost EHZ2AWTITS &, 72kDa & 74
kDa @ 2 KD/ F 2 I MERBoKREH IR
Y, F-AREOWBETIX, SDS-PAGE _E band
4.2 5HEIIEE TH 55, Western blot Tl
EEED 72 kDa iz THMED 74 kDa 25F7E
TH5ZEM%H, REDKKEE LT, Bouhassira
%1% codon 142 ® GCT—ACT ® 1 HEZE %
H|EL W, LaLl, ZORERPERICOVT
bR RS <, SRIHAA band 4.2 584
AR £ % ORI X OB AzowT, PCR
(polymerase chain reaction) %% W /2#E
TR %1T\>, codon 142 R DEZE, 74kDa
EOEOBEEICOWTHRE L.

V] &

Genomic DNA D #itHiE Poncz 5 DH
EWIECTRD L 5 12fT>7%2. SDS-PAGE
(CB #tf11) T band 4.2 SE£REEZDHEA
HBE (238, ZM) O~ %) VIERAYM 10 ml %
A3 AEK (140 mmol/l1 NaCl 5 mmol/l KCl
7 mmol/l1 MgCl,) %2z, & (2500 rpm) L,
buffy coat ZFEXL 72. 20 ml D¥EIMEZE (131
mmol/l NH,CI, 0.9 mmol/l (NH,)HCOs,
pH 6.5) ZfZ, 107fiRERE, #0000, AR
BEEINL, 9.5ml ® STE ¥ (100 mmol/l
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NaCl, 1mmol/1 EDTA, 50mmol/l Tris-
HCI, pH 7.4), 0.5ml ®10% SDS ¥%&# (7 v
VVEREEF Y 7 A), 50ul D10 mg/ml Pro-
teinase K & &M%, 37°C—HREL7-. %
heEgn7= /-0  (10mmol/l Tris-Cl
pH 8 cfafl) xmx, K#E-HELL, 7=/ —
VERER, ZEOZ7aaRVAK (1/2680
AVT7INTva—VEER) BIIZ, KD
BE XV AKEDDNA ZEINL, #50ml D
T/ —VEMZ, o< b LikEL, DNA %
IR, 0%y /) —VTHERE, B
#1, TE %% (10 mmol/1 Tris-Cl, 1 mmol/
1 EDTA, pH8.3) 1.0ml ici¥E#EL, DNA G
el

PCR (=& 3 exon 3 iR  DNA O#4IE
i, Gene Amp amplification reagent Kkit
(Perkin Elmer Cetus Instruments, USA) %
AuTkRD LS 1fTF>7. 774 <—I%Sung
59 OIFEFY| ® %12, codonld2 k& & ie
exon 3 D] 240 base ZHIFT 2 L > wwFHL
72, ZOEFNE, 58 (J5) : TGCGAATIC-
TAATCACCGTGTGACTACAG (EcoR I
site), 3l (K3) : TTTCTGCAGCAGGTC-
CAAACTTACCTCTA (Pst I site) TH5.
1 ul ® DNA ¥ (200 ng) , 101 D G 4E &
% (10 mmol/l Tris-Cl - pH 8.3, 50 mmol/l
KCl, 1.5 mmol/1 MgCl,, 0.01% €7 F >, 3
mmol/l DTT), 16l ® 4 INTPBH] (&
200 mmol/1), 2 #& ® Primer (%% 30 pmol),
0.5x1 Ot ##: Taq polymerase (2.5 units),
OB AREZMATHRE 100 u] & U7z, ZEFR
BEIEFH®D 2 244 v (light oil, Sigma,
Co., USA) Thul #EEL, PCR¥®EICL-T
HIEL 7229, RICDFRMEIZILSC. 15/,
55°C « 30%%fE, 72°C+ 14¥Ri& L, 3094 7 v
HITU7. KIGKTH, ZoodsivAicky,
SAIAFANEREL, 50ul @ 4 mmol/l B
B ) TAEKE 35 ul DA Y 7R ENT IV
a—NEIMZ —200CT20 S EBHER, &L
(13000 rpm) L CEHARI® DNA E#ZEIIL, 10
ul O TEBRICIEEL, 2% 7 Ha—RA7VE

KIKENC X D FERR L 2.
sa—= P o—4rrory HEELz DNA
Wi R 2 %IfREEE EcoR 1 & Pst I T#E{kEL, 2
%7 Ha—A7 VESIKENC L > THHEL, %
DF VH 5 YD DNA B i % Prep-A-Gene
DNA Purification Matrix Kit (Bio-Rad,
Lab., USA) THEIL - R L. F—OHIR
B CHE L7 M13mp 197 #— DNA LiE&
L, T4DNA ligase (Toyobo, Co., Japan)
T ligation K5 %#16°C » 16B5R1TV>, MHAHZ
DNA 2Z&IL /. E. coli Y4 —(Bio*Rad,
Lab.,USA) iz X % Electroporation #&% T
JM109 competent cell IZ transfect L7z. X-
gal (5- bromo -4- chloro -3~ indolyl - 8- D -
galactopyranose) & IPTG (isopropyl-8-D-
thiogalactopyranoside) & &¢» SOB K71 —
 (SOB B%#h : tryptone 20 g, yeast extract
5g, NaCl 0.585¢g, KC1 0.186 g ic#EX 15g *
MzFEFATLIEL)ICE &, 3STC—HHE
L7z, v — b X OEEDT T — 7 2 EIERX
L, &Yy IV o7—0D77—Y% JMI09L
L 1z, SOB $H1T37°C + 6 ~ 7 Rk -
fEL 7. 302500 rpm) LC EERED, 1/4
KD 20% polyethylene glycol-2.5 mol/1 NaCl
BEEMNZ, FR0SMEBER, E.0(9000
rpm) L, 77 —Y % [EL, TE BHRICHRE S
¥z, 57/ —)ez7auaRVATIHER
W, =¥ ) —VIEBETY, 2% TEE
WA, 1A DNA ZHEL 729,
DNA sequencing & Sanger & @ dideoxy
B T L. 3312 T7 DNA polymerase
1z & % sequencing Kit (Sequenase Version
2.0, US Biochemicals, USA) ZfEHL®,
a-%¥S dATP (37.5~55 TBg/mmol, NEN
Research Products, Inc. USA) %% I
BwT, BEXHTTCRIG:RTo . ¥—T v
Z 4 i Tris « EDTA-borate fE& % (pH 8.3)
2Rz 8 mol/1 RFEMS %7 7V Vv7 S R v
ZEERAL, 2000V (—F), 3RHESKEZTT
otz. FNEIREEE-10% 25/ —VBRT
YL, Bk, X7 4 VAERRWTA—}
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VXTI T T 4= kToI0.

Fvb7ay bk 38 Band4.2 %&X
BESRROELL, 55 2 KRDEKINZIE
HRRIE6FIB X OBEA G ZNRELT,
codon142 2 &% ASO # 7u — 7 & L /= dot
blot analysis 21T - 7z.

ASONDIT Y FSXRY>»¥  codonl42 2B
2 G-AD1EEDENEHDRD 2D ASO
Fa—7R2ER L. EE7u—7 (N003)
DEEFF1X, CCTGCGGACGCTGTCAT-
TG, &7 —7(M003) iZ, CCTGCGGA-
CACTGTCATTG & L7z, 7u—70DE#RC
%, DIG-dUTP (digoxigenin-11-deoxyuridine
-triphosphate) & Terminal transferase!? =&
t¢ DIG-DNA Tailing Kit (Boehringer Mann-
heim, Co., Germany) ZHEHAL, RO XS
fTo72. 100ng ® ASO 7u—7", 5 ul ODRIG
$EEW, 1ul © DIG-dUTP ¥ (1 nmol), 2.5
11 O terminal transferase (50 unites) 273
IREMZ THER2u]l £ L, 37°CTL. 5K MG
LR L 72,

NLFT)FLE=Sa e mBEFHRE PCR
L CHEIE L 72 DNA Wik (100 ng) % TE ¥ T
AR L10kl £ L, 0.4 mol/l NaOH-25 mmol/]
EDTA ¥# 0ul 202 (& 100 1), 95°CT
1053 fEmiEs, kL, DNA M8 7.

N B % = 3%

(B19% 45 199)

2 X SSPE (20 X SSPE : 3mol/l NaCl, 0.2
mol/1 NaH,PO,, 0.02 mol/l1 EDTA, pH 7.4)
BRPICBLTBLIFAay Ay Trvy (¥
—% 7 a—7 GT x> 7vy, Bio-Rad, Lab.,
USA):2 Ry +7uavy¥—icky bL, DNA
¥ 100 4l 2% well FIzD¥, o< D EKE|L
TCAY TV 74NV —EREEL:. 100yl
D 20 X SSPE B T& well % 2 [HEEFH AT
VY RED L, 2XSSPE i HIC 105 R L,
Gene Linker UV ¥ % >/¥—(Bio-Rad, Lab.,
USA) T, DNA B X7V EELRE. X
> 71 100 cm? ¥4 D 20ml @ hybridization ¥
#% (5XSSC (750 mmol/l1 NaCl, 75mmol/]
sodium citrate), 0.19% SDS, 2 % (w/v) dry
milk fraction) iz X > 7v o 2EL, 59°CT
2EFREIRE S Y, Tuy v BfTo . R
L7z ASO 7u—72.5 ul &t hybridization
B SmlFuc A 7vreBL, 59°CT—H
hybridization 21F7>7z. X > 7V % 50ml ®
2XSSPE-0.1% SDS ¥ T Z B105 fE ¥ #,
& 50 ml O 1xXSSPE-0.1% SDS ¥%# CIE
H7u—7D8E64°C, BRI u—7DHE62°C
DA TI0 ITERE L 7220,

TR Y 1213, DIG-dUTP detection
kit 2L, RO XS WATo7%. X¥Tv>»
%100 ml @ 2 % (w/v) dry milk ¥ T605f5

Table 1. Genotypic and phenotypic expression in the band 4.2 deficiency studied.

Peripheral blood Indirect Band 4.2 Codon
Case Age ¢ bilirubi 142 Splenest
No. (y.o0.) X RBC Ht  MCHC Retic. Morpho- Hiruoin Western X plenectomy
9 9 B (mg/de) SDS-PAGE ) mutation
(x108/u8) (%) (%) (%) logy blotting
1-1 37 F 180 16,5 333 44 Ost 1.0 nearly missing  T2(T)/T4(T) +/+ -
I-1 36 M 389 36.1 349 104 Ost 2.2 nearly missing T2(T)/T4(T) +/+ -
m-1 64 F 309 281 342 08 Ost 0.7 nearly missing T2(T)/T4(T) +/+ -
V-1 28 2.51 242 388 18.1 Ost 1.2 nearly missing T2(T)/T4(T) +/+ -
v-2 33 396 36.8 345 22 Ost 0.4 nearly missing T2(T)/T4(T) +/+ -
V-1 23 F 404 354 350 1.8 Ost 0.1 nearly missing T2(T)/74(T) +/+ +
V-2 48 F 408 360 347 1.0 N? 0.1 normal 12/74(T) +/- -
V-3 22 F 422 36.8 348 1.2 N 0.1 normal 12 -/= -
1) OST : ovalostomatocytosis N : normal

2) T: trace
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JuavyF 7%, 150 mU/ml
DFNVAVT A7 78 —¥
EEY Ix vy = Uik
SERIERTo 7. Zhz
100ml @ TBS #E&E¥E (100m
mol/l Tris-Cl, 150 mmol/1
NaCl, pH 7.5) C15% [d - 2
E¥E L, NBT (nitro blue
terazolium) & BCIP( 5 -
bromo- 4 -chloro- 3 -indo-
lyl phosphate) THE X &7z,

] #

Band 4.2 5 & RIBHE 5 K
R6BEZDIHLIRR2HK
BoORRKER %2773 (Table
1). A%EH] (Table1-V-1)
@ genomic DNA X » PCR
Bz Texon 3 ZHEEL, 74
a—A7 )V Ef1240bp O/ R
BROIA(T—IRET). T
@ DNA % IR B2 % TiHAL
#%, M13mp 1975 —IZEA
Ufz. MA#ZAE, BiE
~BHEOBME T 7 — 27 2/
1. BT —2 k0 1 K#H
DNA #F 8 L, dideoxy i
i2X3DNA vY—r vy r%
{F->72. band4.2 BETD
HEEFIH X Sung 512 & B
&9 2EIw U TR 2R
wL7. ZOFEE, exon 3
codon 142 & B J 5 GCT
(Ala)— ACT (Thr) ® 1 HEH:
ZEEPEHL (Fig.2). Z
DOEREM 2 &t ASO 27
a—7E LT, BEEZDR
HE L VEEANDDNA %
dot blot IrTHE L 7z (Fig.
3). FIE 6 FlefINnER T 0

C
143 Val{T
G
T
142 AlaliC
G

C
141 AspI:A

G

Normal - Mutant

T [Val 143

C | Thr 142

A [Asp 141

GATC GATEC

Fig. 2. Sequence analysis of PCR-amplified band 4.2 exon 3

Normal probe

Mutant probe

using a primer set of J5 and K3 from the genomic DNA
of a normal control (left) and P. 4.2 deficient V1 (right) .
V1 has a point mutation changing codon 142 from GCT
(Ala)>ACT (Thr).

C c3 c4 s c 7 C8
cs . C10 V3

Fig. 3. Dot blot analysis of the codon 142 mutation. PCR-

amplified DNA from three P. 4.2-deficiency cases (I,
I, VD) hybridized only to the mutant probe, whereas the
DNA from 9 of 10 Japanese controls and the sister of
V1 (V3) hybridized to nomal probe, But DNA from
mother of V1 (V2) and only one control (C2) hybridized
to both normal and mutant probes. We analysed six P.
4.2-deficiency cases (five races), six familial cases(two
races), and 50 Japanese controls in all.
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— 7L OAKGL, codon 142
13 ACT @ homozygote & &
2PELTCw. 2RZRIBD
WR»S, COXRIERA
L HEEIRE Sz (Fig.
4). F7AEEAS0FH 1FIO
A5, IEEELREOH GO
u—7LRIGL, ~NT uEs
B ThHolz. TONTOES
RN L T A OFRIF S
ghost %# band 4. 2814 % H
T Western blot 2fF7o72&
Z %, 72%kDa & 74kDa O 2
KON REHEDT (Fig.
5). band4.2 T2 KREE T
i3, codon142 & & D iz,
HZ& A T codon119 (exon
3) TGG (Trp)— TGA
(Ter)'V, Tunisia A T
codon 310 (exon7) CGA
(Arg)— CAA (GIn)'2 D&
EFEREBERODPLoTW S,
AIE 6 FliztL, Zhd D%k
B2 DT dot blot #kiZ T
BRERTo 0, 2fled
nNoDEREIFBD onzdo
e (F—=Fm&T).

% =®

Band 4.2 52 & RIEFE D BE
#]41%, Tunisia A 1 K% 2
EFY 2R E, 2FEAANZ
TZRERAD DI THL | T
HSEE IXIE study 237 &
NTBSTHMTHTH S,
BEMEICIX, 197448 7 BLIKE
AR MBRAE R HE OB 217
> T IBEHIT506I R 7 RZ 8
ERTHolz. SEIZDS B
5 K% 6 EFIEZREL, 2fl

Family V

%

* Hepatitis

Proband

Homozygote of codon 142 mutation

Heterozygote of codon 142 mutation

O Normal of codon 142

& ® Not examined

Fig. 4. Pedigree of families [V and V.

Control Normal (no anemia, P. 4.2nl.)
but codon 142 mutation (+)

14KDa

12KDa 12KDa

by polyclonal rabbit antibody against
human red cell membrane band 4.2

Fig. 5.- Western blot analysis of band 4.2. A normal Japanese
control (C2), who has a codon 142 mutation, detects 72
kDa and 74 kDa.

((819% %45 1993)

* % Spina bifida
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codon 142 DT allele i 1 IHEZE R 23D 5 KRE
BEThol. ZDERIZ Bouhassira 5D
WELLERD LE—THY, KFTH sk
THEEINTWIO W, Zns 64612 7T West-
ern blot T & @ 72kDa & 74 kDa @ band
4. 2FBABBRE I N, 72kDa EH (P4.2S) &
74 kDa ZEH (P4.2L) DiEWE, exon 112BI1T2
9045 E D splicing DEEIZ L 5 Z L BRI N
T3z, Z @ alternative splicing #éf& &
codon 142 mutation & OEARIIEIHIN TR
V.o k724 E, B AS0HH 1 F1iC hetero 22
BN I ORE allele DR ANICBIT 258
B3 2 ~3 % LHEESN. Western blot ¥k
TIWRIEH O 72kDa iz in 2 & ® 74 kDa @
band 4.2 EEHWPRED 6 iz. ZOFTRIZ band
4.2 BEARBEFAORZNEE ADORFR & —3
T3, ELRBESORMECIS L, BEALO
Blico %, AFEICA DI S codon 1420 EE %
dot blot FHICTHREF L7z & Z 5 3FID~T a$E
SHEBFERINTWBY, SEORKEIZZ DE
BIERIL Tz, Zhid@EANCHASIS T4
kDa OHISEE L IZIZERTH -7z, MHSY
i, THMEEREREEE AW ORFRICBIT 5
ATEE DFH 2 ERFHIC Western blot ¥ THE
WU TAER, REFEROEPUCHEY, $F4H day
5T 74kDa D&%, day 7 CT74kDa & 72 kDa
%, day 9 CT72kDa BHD AR LIz LG
LTw3. ZORELY, 74kDa EHIX 72 kDa
ZEH O precursor T 5 AJEMELE . BN
BIMBE CIIERMEREZ 25 %<, 74
kDa HMEFRIMER I 3R $ 2 FIREME X H 5 25, 8
FRINBRIE L D7 W APREREGNC74 kDa
DEET S Z L, ZORFATEFATE L.

Band 4.2 B3RFEROMBENTEER S I,
band 3 DB F x4 > NLT, BIEE_E
BABEEEXNS. LIkBo>7T, band4.2 BED
FRELTRARLEDRDIOBEZOHNS.
(1) band 4.2 BAEDREF, (2) band 4.2 DEA
DI AAHIZBIE5 T % band 3 DEE, 3)ZD
MOREIZHES band 4.2 BETHS. HBRHY
W PR U HEF U C band 4.2 2843 B fE

FIBMEINT WA, XKD band 4.2 &
HE LT, BSEREBEOMICERS KIBENH 5 .
Z O band 4.2 #5 KIBFEZFOK 2Ok E S
nTEy, Assh0band 3EEZFE->THRS.
FEH| 2 LT, band 4.2 D#J30% KB % A% band
3 Tuscaloosa i3, band 3 OHEFLE K £ 1 >~
#H%F % codon 327 @ CCC (Pro)— CGC
(Arg) ODZEREH?, band4.2 D8 BKRE L
band 6 (G-3-PD) D30%XK#E% # % band 3
Montefiore 1 GAG (Glu) — AAG (Lys) 0%
APV EETSE. D0, ZhoDREORE
¥ band 4.2 Bk TI37% ¢ band 3EHIZH D,
ZO%ER L L Cband4.2 DI EEEREE S E
U, B ghost Eband4.2 DHER E/2L T35
bor#fEEEINS. ZhigRL, ECHARAK
H 55 band 4.2 SELKIBETIX, band 3 D
G- BENFER SN TWwiEWZ &, band
4.2 DBEFREOEFHRHD L LD, ZDIK
RBOAHE X band 4.2 BRKZHZ2bDEEZGN
3.

HEBI 2 & D7 HARAD band 4.2 T2 X8
$iE (P. 4.2 Nippon type) ZiZ\> < D DIE
HALNS. FhiZ, 1. BRCHEED
FEREEENEEIMERT I L, 2. KRIIKEP
BB I3 ovalostomatocytosis #2352 &, 3.
SDS-PAGE Thband 4.2 35%&RELTWVWSEZ
&, 4. Western blot TIXf&® 72 kDa & 74
kDa 238952k, 5. BETF#EIT L codon 142
DS D allele CERBHL I LTHS. Mx
THREREREFSEEREEXE LD, ~T 0
LE 2 5NAKKRIZband 4.2 EHEIZIEE 1208
& D 74 kDa BFEFEL, codonld2 DR D
allele CEEMBEET 5. st LT, FibO
HA A codon 119 ZE#1X codon 142 @ hetero
TEE2FESTHB Y, Tunisia AD codon 310 %
Hp HO5ELKEHITIE, codon 142 IXIEH TH
D, FRMERMERBEBEIEHERFIOZNERERD
discocyte £ & @ B & {) micro spherocytosis
THo12?P. BHEFAT, codonld2ZHE N
polymorphism T»H 2 AJ§EME IIEE T E R LS,
Dl EHRETHD THERRIERINTWS
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Zr v, HRAREAEE L Chand 4.2 5E2K
i85 (P. 4.2 Nippon) & codon 142 ZE & 74
kDa ZH ORI I3 & 2 OBIEL B 5 Z & I3HE
EThHs. LmL, exon 1D splicing % codon
142 DEHE DA T band 4.2 BEHDELE KB %
BHY 2 I Ee P EESH 5. FAESID mRNA
Thand 4.2 gene BFEIHRL THAEBSEHELT
BREELRVEBZED T, —DORHENLT
7z. TR bHAAEDOKE X codon 142 D HEE
Winz, MrRl0RE(BZ 5 ERTFER)
HFIEL, F1iZ exon 1 O splcing & codon 142
CHEET 2D LEEINSG. ZhitL>T
EU-REEEGIZband 3 LEETETIZLALY
HEL, BolcbThEHM 72kDa & 74kDa
& LT Western blot THRHi&h 3. ~7ufl
TiX, CORBEALEEEAORABEL, IE
HEHIX splicing 12k D 72kDa &%) band 3
LEETS. BEEHIRHEET IR, b¥dvik
WY 14kDa £ LTHRH SRS (BEEHD
72kDa IZEEDZh LA UK & 32D THRIER
BE) . ~7 o TIRIEHE ICHANL/2ED4.2EH

X

1) JUEBEA, MRS, FkLFESC RIS > %7 band 4.2 BEE.
WE, AEFH. 1993, pp. 29—48

OB, HiEHE, FHEEE, BOFERE

Py
=

%‘(:t

(BB19% HF45 1993)

UL LW, band 3 LIEETEL2EHED
FEEOEKDEREZEL VDRV NEDTH
NEFELEY., ZHIMEERTL2%R L, 20
EIF DT DI ITEFDERE, intron X promotor
%&tr band 4.2 £ DNA O, splicing #&
& codon 142 DIRABLETH 5. £ 7-FHinE
KEENZ W EHZDORRFTAEZLEL LT
W3, 25 LESBOBECOWTRERED
7z,

R, BIROBE « 582 L Toizrdunie)IgER
RERFBEERS FEYFHEE M) %R, FE
WEE BEARR, JUNKEEEERERGR R
BRERRE, AYEMFE=RE FEHEEDEE, K
FEFEDCEHBL T,

FHFEO—TE, NIFERKE 0y = 7 MFFEE
FeEHE BHEA [ 2-301, 3-305, 4-301, 5-101) Db
L Tfthihiz.

ABFGR TR 4 FE HERFRBEM AL RFER
HERDSRIMY (BEHEERIER) O&M%E >
FTiThhi:. WELHEEZDODbLET.

B
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