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The interaction between 73 kDa heat shock protein (HSC73) and
retinoblastoma protein (pRb). —The identification of the binding region of
pRb and the function of HSC73—
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ABSTRACT Retinoblastoma protein (pRb) interacts with transcriptional factors and, par-
ticulary, dephosphorylated pRb functions as a negative regulator of cell cycle. We have previously
demonstrated that dephosphorylated pRb was associated with 73 kDa heat shock cognate protein
(HSC73) in certain tumor cell lines. In this experiment, we analyzed the interaction between these
two proteins in vitro and determined the HSC73-binding region of pRb by using GST-deletion
mutant pRb fusion proteins and synthetic peptides corresponding to the amino acid sequence of pRb.
Our data showed that HSC73 interacted directly with a novel region which was located in N-terminal
328-340 amino acid residues outside the pocket region of pRb. Furthermore, we analyzed the func-
tion of HSC73 in its interaction with pRb in vitro. The analysis using native polyacrylamide gel
electrophoresis indicated that the HSC73 could confer the conformational change on pRb, and might
protect the aggregation. Dephosphorylated pRb, but not phosphorylated pRb was degraded by the
liver-derived cytosolic extract when the interaction with HSC73 was blocked by the synthetic peptide.
These data suggest that HSC73 acts as the molecular chaperone selectively for the dephosphorylated
PRb, thereby potentiating the pRb function as the inhibitory regulator of cell cycle and, further, cell
proliferation. (Received January 13, 1996 and accepted February 3, 1996)
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EABL2EL, ZTOEKEERR Mg S/
B3, 2FyeyRuyERINSERED1DTH
3, MEANEREOEREGCELE 6T L%
A FVAT T, HSCT3 BWEHE L 2ELTFOEM
RRERHSEHEEL TS,

—#%iZ, FIBICA NV AMIIZ S B LI OETE
WMElE NG, k72, HIic HSP 2@8RIFRHIE5 L
MR OIETER EPME T 2 @8ANEHE s h 3, Zho
DFEE, By a v 7 BEEESHICETEREEE &
BEZEDD 2> Tnw3Z R TRBL TV A,

ERMIE oBTEETR 3, DNA ESE (SH), Mk
SEHR(MED L 2h s %3St 2 DOBIKE (G #,
G2ED % 1V 4 7 ve T aifgA» o5 5, MlER
HHOBETIX, V4 2V VIREL TRy 2EQE
F o —¥ (cdks) DOFEMEE F OHE ThH 2 ENEERE
FEYOUV &>, HEIFMEESE Rb) DY VB
EOREBIC X > THEHFISN T3, ZhET, HSCT3
LR OMENIE 725 L p 53 L RELTEDHMH
HrERLTWE Z LY BHIsh, Bk, filBAT
HSC73 23 pRb b £ALTWA I LR RHBLEY, %7z,
HSP90 #8341 7 V) UMKEHESE + 7 —¥ (cdks) &
SAELTEFNSBEFEL TWAE I LR EDHREINY,
ez b 7, FEHERO HSPI 2523kDa &4 L
cdks OEMHEMMENCENTWE Z L2 %EL (1996 0
RFEEERLE), Z0L31LT, HSP iR s
RS © OB D BHF LUV THL PR D 206
3,

pRb &HBEEERCBIL T, BV »ER{LEY pRb i34
FaEHOET CBEE B G TEEHRARE T E2F t &4
L, #OEMREET 2 &1 k- CHBESHOET
ZINEIT 2@ E 2L T35, pRbScdks i ko> TV
VL EZIT % &, pRbix E2F »5fFEEL, E2F %4
flln o FEST R, MIERAIHLETTT 259, DNA &
BUANVAOEEGTEN THLT T/ 74 VA EIA
EEE, SVAQ large T HE, Svto—<v4 VA ET
EAEE, X7y MEREEINS E2F toss Bu
BT pRb LE#EELY, pRb & E2F 04
EREHCHET AR, mmwﬁ@ﬂ%%ﬂﬁm%
EINZL T3 2 EDBHISN TR BI%L219 - Z kT
Bz, BEEBREZH W in vitro DEERIC LS T,
(a) HSC73 13 pRb L HENIZEET 2 Z &9, (b)
HSC73 Lx&3 201, i) > B{tE pRbTh2 I L,
(dH&ﬁ3k@ﬁ?€;bL Ry v MEEENTS EIA
EHHELODTRERBEELS 20Tk, (A)ATP
ﬁETfﬁ,HﬁﬂMim%b%%%Tépk,&k%

HLIBRERE

BIo Mz LT &7, 4[E, pRb DS REERED
BLEE7F P e RWT, pRbIcBiFs HSC73 &
S ERE L. 512, pRbEHEOE XSS
ZEMICER LT, HSCT3 L OHFEEWED L%
BENEEX 2002 L7z, Ins OERER
b iz, MREBRISEER, OV TRt
WBIEY 3 v 7EAEORECODWTEET 3,

2 KERFR LA

2.1 FBYEERECHE

v v DS SRS 2 - HSCT3 E HE 13 Stress-
Gen (Victoria, BC, Canada) »&8BA L7, NF 2
T A VAV AT A X o TEESR, SRR
Blan pRb HERE IFHEES (EifEt > ¥ -5
) 5 5 & 7', i pRb #i 4 Mh-Rb-02P
(mouse IgGl) & Pharmingen (San Diego, CA,
USA) 25 A LT, Z OFifkix pRb @ N FKifn 5
300-380 HFH DT & /BRI T 5. Bl HSP70 5T
& 3a3 (mouse IgGl) I Affinity Bioreagents (Ne-
shanic Station, NJ, USA) » oA Lz,
2:2 GST-pRb BEEREDOIEE

IR T cDNA 28875 A3 ¥ p4.95
BT i3 Dr. T. P. Dryja (Harvard Medical School,
USA) »»eft5Ea iz, pRb D7 3 /1 1-300 DEER
3—FFTBEcoRI7Z 7 A M7 3/ 301-514
DA 3 — K92 EcoRI/Ncol 77 7 X Mk, #
NZEHN pGEX-2T (Pharmacia Biotech Inc., USA)
2 Hk T % Glutathione-S—transferase (GST) FEIH
7% —pGT i in frame THEA &Iz, pRbDOT &/
Bz 373-928 OEEE 2 — N9 % GST BiEEHEFRHIEAN

—@BHED Y R A= L DS

iz, GST B&ZEHE L Smith 5DFEIO 2L h K
BB AD202 (FERZHEEE T X O H#HE) wHHES
¥, BHlxhiz, $hbb, NFYATx—LLIEK
BB % 50 pg/ml Ampicillin %001 500 m/ Luria-Ber-
tani B # < 37°C, SEGF R E L 2. 0.1mM
isopropyl-1-thio-B-D-galactopyranoside (Life
Technologies, Inc, USA) Z¥ML, & 512 2 BEfss
EL7, KBE#% 8000 xg T 20 SR LD L 248,
40 m/! @ sonication buffer [100 mM Tris-HCI
(pH 7.6), 10mM EDTA, 0.5 mM phenylmethylsul-
fonyl fluoride (PMSF), 1 mg/m/ lysozyme] (ZFi#
TL, KBHE2BEFHEC L > THERELZ. 10000 xg T
15 SRR LSBEL, ZOLBE2ENLY, B 1ml
22 % 25 ul @ glutathione-sepharose beads (Phar-
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macia Biotech, Inc.) #/0Z, 4°C, 3 KA >F 2—
+ U7:%%, beads % PBS T 3 m¥iFH L 7.
2:3 _RTFFOERK

pRb EBHE DT & /B 297-309, 310-327, 328-340,
341-356, 357-371 OEEFNCHEL T HT7F N iE, £
NEFH 431A Peptide Synthesizer (Applied Biosys-
tems) & & - CTEK &, High Performance Liquid
Chromatography (HPLC) & v TSl s iz, &8
ENTRTF RT3 BEEFIE, 477A Protein Se-
quencer (Applied Biosystems) Iz & » THERRS N, %
n2zn CFIP, NGLP, CNKD, KTLQ, PRKS &£
ffiF 517z (Fig. 3). p53 BAED HSCT3 EEiiI &
LTHISN TS 17-30 HEHOFER Y T 57 F
K (ETFSGLWKLLPPED) ¥ R L TEKE 1,
ETFS £ &t iz, SR-7F Fid 20 mM ORE
x5 X5 50%Dimethylsulfoxide (DMSO) % & s
PBS wiBf#EL 7z,
2+4 GST-pRb BEERE L HSC73 ? in vitro &8

EBR

20 ! @ Glutathione Beads & #& & L 7z GST-pRb
BEEBE L ug &, 45ml @ binding buffer [25
mM Tris-HCl (pH 7.5), 100 mM NaCl, 3mM
DTTIOTFT, 2ug OFEELHSC?3 & 37°C, 1B A
vF a_— kL7, B4R pRb EHE L HSC73 D&
EERBIEBWTIE, 1ug OB pRbELEL 2ug D
BRI OSCT3 BHE L #EMRICA v F 2=+ L, Af
figel 10Beads (BioRad, USA) &L 72#L pRb
Pk c5aEibke U7z, beads I3 washing buffer [0.2
M Tris-HCI (pH 8.0), 0.5M NaCl, 0.1%CHAPS]
T3 EgEELIE, SDS sample buffer [final 75 mM
Tris-HCl (pH6.8), 5%0.1 ME, 2%SDS, 0.1%
bromophenol blue (BPB), 10%glycerol] £ £ H125
SRR L, FOLES 8%SDS-PAGE THHEEL 72,
HSC73 ix Western blotting & & » Tl &z, &5
RT7F P EACTSAEEERTE, {¥YFa—}
OB BB 2mM L7253 X5 ZNZThOEHR
7F R & RIS 7,
2.5 Waestern blotting

polyacrylamide gel % W CEXRIKE), SRS
g, Trans-blot SD Semi-Dry Transfer Cell
(BioRad, USA) % Hv>T methanol THIME S iz
Immobilon membrane (Millipore, Bedford, MA,
USA) ~NEE L, BEEEZZEO 10%skim milk-
PBS & 2 IR L T 70 v & v VB U TR, @UE
FRU =51 HSP70 Jifd % 721351 pRb Fiis% 90 SRERIS

pRb 12 B 17 3 HSC73 OEATMOFE & # OHEEEHEE 21

B¥Tz, 0.1%Tween 20-PBS ¢ 2 BIERE L7218, &
51z 1000 FEFFR U Ter vt £ v ¥ —XIESR v i~ v
A 1gG RV 7 1 —F 1$ifk (Kirkegoard and Perry
Laboratories Inc., USA) % 30 HEKIE &€, 7
F+ i ECL detection reagent (RPN 2105, Amer-
sham, US) 2 FH W T H¥ &%, Xray 74V A
(Konica medical film) WESES & THREL 7.

2:6 Native PAGE analysis

10 mM glutathion I & - T glutathion-sepharose
beads o &3 EEREEL L7 GST-pRb301-514 Bi&EHE
1 gt 15 ul @ binding buffer [25 mM  Tris-HCl
(pH 7.15) , 20 mM Hepes, 47.5 mM KCl, 22.5 mM
Mg (0,CCH,),] %Mz, 1ug OREE HSCT3 721
hovine serum albumin(BSA) £ ER T 2 A ¥ =
~A— '} U7%, sample buffer [final 50 mM Tris-
HCl(pH 6.8), 0.1%BPB, 10%glycerol] iz T 6%
polyacrylamide gel iz — F L7z, GST-pRb301-514
BAEHE X Western blotting 12 & - THH U7z,
2:7 S MEFEA S OMEREHY Fraction 2 OFF

;ﬁ_&

Hershko 5D FED 2k -TC, 7077V —ALR0D
EHES BRI AN EM Y] Fraction 2 %
Fv hOFE» SFE L., Thbb, WKA Rat®
JFIE 8 g e+ A4 XU buffer [50 mM Tris-HCl
(pH 7.5), 2mM DTT, 0.1 mM soybean trypsin in-
hibitor, 1.0 mM PMSF, 1 mM ATP]iZ suspend L,
£CT6000xg, 0ASHBELL, Z2OLEEZEHIT
£CT 70000 xg, 2BERBERLUTCEERZBEIN L, Zh
% equilibration buffer [3 mM potassium phosphate
(pH7.0), 1mM DTT] CTRIFIX &7z A & > 2R
DEAE-Cellulose (DE52, Whatman, England) % 7 A
Iz apply L, equilibration buffer & washing buffer
[3 mM potassium phosphate (pH 7.0), 1 mM DTT,
20mM KCl] TU¥EE L7248, elution buffer [0.5M
KCl, 20mM Tris (pH7.2), 1mM DTT] &2&->T
B & 548 Fraction 2 2872, i 90% 81 x
B XOWBET vEZVLAERIL, FIHLEEREE
Bl EEL TEIN L 72, &S iz pellet 13 buffer [50
mMTris (pH 7.5), 2mM DTT, 1mM ATP, 20%
Glycerol [\ L T —20°CIcREL, a7 7V —4
DY —RXELTHNWE,

2.8 degradation assay

NE2T T4 NVAVAT LA BER SN pRb EH
E1pg & 20 ul OMBEMY) Fraction 2 &%, 30
ul O degradation buffer [25mM Tris (pH7.15),
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20mM Hepes, 47.5mM KCI, 22.5mM Mg (O,
CCH;).] OFT37TC, WA > Fa—1L, 8%
SDS-PAGE 2 k> THHEEL7-1%, Western blotting 12
X > T pRb 2K L7,

3 ERBRESR
3-1 GST-RAZE pRb#MEERE L HSCT3 L%y

AN
e = |

HSC73 %8 Rb EHEE D £ OIALICEET 2 D2 HE
BT L7291, GST-pRbAEI&EEHE #1ERK L,
HSC73 L O PG aat Lic, REBRCIER sz
RAEZE pRb HHE OfE 1 Fig. 112779, glutath-
ion-sepharose beads IZf5& L7z 2 hZho GST @i g
EHE%, R HSCT3 Leblicf vFan—bL, 8%
SDS-polyacrylamide gel THESIKE L 721, West-
ern blotting 12 & » HSC73 & L 7=,

72 T 373-928 DR v MEEEE AT GST-pRb
G HE 18 S N AR HI 1-300 @ GST-pRb @& HE
13 HSC73 L && Lknoiznd, Ry MEEEID N
KinMNcH 57 2/ # 301-514 OFEELZ &t GST @ e
EHEE, HMHEA pRb & FAkIC HSCT3 =& Lk
(Fig. 2). IEOFER»S, HSC73 X pRb D7 2 /&
301-371 OFERICEET 5 Z EAEAL 72,

32 BEARTFFIZL B GST-pRb301-514 BE&EH
B HSCT3 tneEHRE

Rb EHE D7 2 /& 301-372 OfEEICE T2 HSCT3
SEWNIE S SHET 2720, ZOERETNTH
IN—=F 5 13-17 7 3 /BRI S 55 5 O G
7F R EERL (Fig.3), IheD_7F N GST-
pRb 301-514 FEEHE & HSC73 L OEEEHETN
fHET 2,89 et L7z, pb3 D7 S /& 17-30 O
RIS 5¢7F R ETFS 13, HSCT3 LE#EE
LT, ph3EHE & HSCT3 L OE&ER2HEST L N
HIHNTWBDOTHHIE & U TEENCH W, glutath-
ione-sepharose beads I i & L 72 1mg @ GST-
pRb301-514 @&EHE %, 1 mg @ HSC73 & 2mM
DERTF R EEBITA »Fax—bL, 8%SDS-polya-
crylamide gel THEXUKE) L 72, Western blotting
&Y HSC73 ki L7z, Z0fER, ETFS _7F N
& CNKD 77§ (Fig. 3 28) & HSC73 &4
FHE L7245, NGLP, KTLQ, PRKS, CFIP O#&~<x”
F K (Fig. 3 2R) 13, HSC73 OEHFIIT L A LFHE
L7e»o7z(Fig.4). 374bb, GST-pRb@l&HEHE
& HSC73 £ D&E1E, pRb D7 S /[ 328-340 12fHY
FTLEMRTF NS L > GERWICBHE S D 2 e

ALBRERRE

pocket region
i 373 A ho7i 92

Rb-wt

L e

GST-pRbiaoe
301 514
GST-pRbani 514
Al 928
GST-pRbazaog L o |

Fig. 1 Summary of GST-pRb deletion constructs.
So called pocket regions (residues 373-579
and 640-771) are indicated by the shadow
box.

-

L
e oY
(45

b1-300

Wild Type pRb
GST-pRb3o1 514 @
GST-pRbsrzs-ges ~

GST

Nsc73 —» ” G

Fig. 2 HSC73 directly binds to a region N-terminal
to the pocket in pRb.
Four different recombinant fusion proteins
(lane 4-7) conjugated with glutathione-se-
pharose beads were incubeted with HSC73.
In lane 2, purified wild type pRb was incubat-
ed with HSC73, and was immunoprecipitated
with anti-pRb mAb-conjugated beads. Then
the beads were washed and run on 8% SDS-
PAGE followed by immunoblotting with anti-
HSP70 mAb. In lane 1 and 3, 1 ug purified
HSC73 were run on the SDS-PAGE.

REN, IO HSCT3 OEEEHAITH 2 LHEE S
iz,

& 512, CNKD X7F FNWHEEHNCHEL Tnw50
MEIMEFERT 272012, 7T FOEERE(LX
RS FEBREIT- 72, ZOfEE, CNKD <7F F
DWEHKFL T, GST-pRb@IAEAE L £HT 5
HSC73 DVA_UBME T % 2 Lavrans (Fig. 5).
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pRb 1251 % HSCT3 ODEELORIE & = ORAERTER 23

POCKET REGION
$79 640 L. 08
20 'N{’)PI-\I NSEGEN TS \l.l\‘ S5 =
CFIP -
MRBLDARY l‘l,I)!!I)K'l'l.Q’l‘l).*ll),\.l‘}ll'l)l(]:‘ll’kl\,\/;\l.l)l-, EANVIPPHT P l;]‘t
R s
CNKD KTLQ PRKS

Fig. 3 Summary of the amino acid sequences of the
synthetic peptides.
Five different peptides were derived from the
amino acid sequence of residues 301-373 in

pRb.
o e
Synthetic = s = = 5
eptide z = &= 1,2 e 7 =
hse73 — o

Fig. 4 Inhibition of the HSC73-binding to the GST-
pRb fusion protein by the synthetic peptides
ETFS and CNKD.
GST-pRb (301-514) fusion protein conjugated
with beads was incubated with HSC73 in the
presence of various synthetic peptides as in-
dicated. Then the beads were washed and
run on 8% SDS-PAGE followed by immunob-
lotting with anti-HSP70 mAb.

3.3 Native PAGE IZ£% GST-pRb @& ZERENS
RIBIE DR

HSC73 73 pRb FEEHE DR REEILTED L 7%
WERE 2 TwLOhEE L7z, GST-pRb 301-514
BEEGOE %, HSCT3 OFEAET £ 2 3IEFET T,
6% Native-polyacryl-amide gel iIc7—F L, Xk
B L 7-%%, Western blotting (2 & D #T Rb §ifk% Hw»
TGSTpRb@IEEHE 2L L 2. £ DR,
HSC73 £ £ b2 v F axX— b LIHBEBWTDA,

{ 2 3 4
0 mM

CNKD 02mM  LOmM  2.0mM

hse7dy =

Fig. 5 Concentration-dependent inhibition of the
HSC73-binding to the GST-pRb fusion pro-
tein by the synthetic peptide CNKD.
GST-pRb (301-514) fusion protein conjugated
with beads was incubated with HSC73 in the
presence of various concentration of CNKD
peptide as indicated. Then the beads were
washed and run on 8% SDS-PAGE followed
by immunoblotting with anti-HSP70 mAb.

sST-del Rbaugsi

hse73

GST-pRb fusion protein is detected by the
native PAGE analysis when it was incubated
with HSC73, but not with BSA.

GST-pRb (301-514) fusion protein was in-
cubated with HSC73 (lane 3) or BSA (lane
4) followed by 6% native PAGE and im-
munoblotting with anti-pRb mAb. In lane 1
and 2, HSC73 or GST-pRb fusion protein
alone was run on the native PAGE, respec-
tively.

Fig. 6

GST-pRb R&EHE 2 T2 Z LW T&E 7, BSA
LA vFax—pLTbBEsEWT Es, HSCT3
CRERESIERTh 5 t#F 2 ohi: (Fig.6). v —F
L7z GST-pRb B&EFEBPRETE R VWO, EH
BB L TOMES VNI REI S s - dTh b &
RS,
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3-4 pRb ERE OIS HHHY) Fraction 2124355
2

MINOEREREDS X, 7077V =LK1
Yo THMEZ T2 EBHONTW S, L,
HSC73 &AL TwAav ) LA pRb &, R
EOZ LA EREE LT T 7Y —LRICE->
THERZ T 2OTRZ VWM EHERIL, FEER=iTo70.
9, 7v b0, S HIBEMEMAE, 14>
s a~ b 777 4 —IZ k> T Fraction 2 ZR5#IL
-, 2@ Fraction 2 1%, 707 7Y — A0 EE L
ThsrI epHIonTWwW5S, L, Fraction 212l
HSC73 b & Twb7z®, pRb & HSC73 L D&E
%, HSC73 At Y 3 2 G~ 77 K CNKD
Lo THEaHEL/, HE pRb & Fraction 2 & %21
YFaX—FLTH, pRbICEMLIZR SN >7205,
CNKD _7F FEEFTA v Fax—+ 32k, B
VBRI pRb O L~V HPEE IS Lz, FHUx L
T, U LA pRb OLv~VIcEERZLIZZED S
ipotz., CNKD R7F R 50%DMSO #iEE s L
TWwizdd, DMSO O& TR LIZR s nZ ens,
CNKD ~7F FIZFr BRI 2EATH 5 & 2 sidz (Fig.
7). ZOFERMS, b)) EER pRb IO T TV —
L L B3R EZITRTL, HSCT3 i3 Zh 2 R#EL T
W3 EDTRBE N,

4 F =

HEEEEEMEAOE (Retinoblastoma, Rb) 1I2KR4%L Tw»
LRGN AT £ LRSI Rb BETE, SFE
#7110 kDa OFWNHEHE pRb #a— 3%, pRb I
Ja A O HETIC LR R EE 2 R 3 Vb EHE
Thd, FZ, cdk/HFA 7V EEMEICES pRb DY
YEMEE, Gl 0o SHAOBITICLEATHD, BEL
AHNRETERRR Y 7 F NV DERE E R o Tn D, T,
MBS & G1 #2210 ¢, pRb iy v E{E s h,
E2F O & 5 7 flfaigsEic B8 2 B n TG R iR 7 &
SELT, ZOMEM2 TG 251819, s sE 2 1]
T2 7 FND% 1L, pRb DY v EE{LZEHEL,
pRb 0V YEALZIIHIT 2 2 Lic k>, MAH%
GliicfEib s ¥ %,

G1 s b iz s b oM=< D, pRb OHEEESSH
Exnb e G2HOEIENEZ 5wz, Hildosirk
NEES N, EHRCHEFEERT 2 L5110 ns e
HohTwd, 77/ 74)VA, NEQ—<7 A )VA
X0 DNA [EE A VAOREIA TEEY E1A IEAE,

FEHEE, pRb EEEFESELTpRb & E2F 026

AL RS

1 2 3

(-)  DMSO CNKD

, ppRb
~ pRb

Fig. 7 Dephosphorylated pRb is degraded by the

cytosolic extract fraction 2 when incubated
with CNKD peptide.
Purified pRb was incubated with the rat
liver-derived cytosolic extract fraction 2 in
the absence (lane 1) or presence of dimethyl-
sulfoxide (DMSO, lane 2) or CNKD peptide
(lane 3). Then the proteins were run on 8%
SDS-PAGE followed by immunoblotting with
anti-pRb mAb. Faster migrating form repre-
sents the dephosphorylated pRb (indicated as
pRb), whereas slower migrating form repre-
sents the hyper-phosphorylated pRb (indicat-
ed as ppRb).

PRHET 2HEE, Mlzof@bic@®<. £/, GLEIZ
DNA #HEHiOF v 7 KA Y N ELTHEETHD,
BEFCEEZ 20T LI RA M ADDS L, #l
Fo ORI TIZ—R9I2 451 L, DNA OEEDThh
3.

Tox DEBFERIE, R bV RSS2 HIH T 3
ST, Byay 7EAE HSCT3 b ->Twa
ZEEBLRBLTWwWS, HSC73 1%, 4Ty rRuay
ELTHIlBN TR R EEHE L SE L, TORREE
DIEF MRS 2 A8 LT b, HSCT3 1%, EH
MM S % < FEB L Tw 208, M A b v 20350b
B EKWNICEITT %, Hrid, 2OBNERNSTO1D
PR pRb TH 2 Z & ZHHSHIT LT3,

pRb 2B 2 HSC73 OEEEN 2 R E LIcREHR, K
7y MEELE D b NRIRHIO 7 S/ & 328-340 DREEL
ThHad I MBIz, 2D ki, HSC73 %3 pRb D
Ry MEEZNT 2 EIA BEHE L OSEITIHEL
BV Zﬂif@%’%ﬁ%%k—ﬁ(bfh%m. )
S O 7 3 BBEYZ B MR I E A TS EEL T,
HSP70 77 SV —D 1>TH3 BiP OfEEEF— 712
L& 2 L vz (Fig.8), FfkEEF—7
13, p53EHE D HSCT3 FEmEBic b REshTw
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7z, —77, 3DI10 HA T 3-0-Ac GM3 DA
R EDS E o Tz,
3-4 LILA

M2590 $ifk % v TfT - 72 LILA OfEH% Fig. 712
T, 3-0-Ac GM3 & GM3 % B CHEIC 28
HEDOVRY —LADFHENE I VIR 2BEX R T 5
&, 6mol% (BREE I 24> 7 ) 4 ¥ D percent-
age) T GM3 1% 20% VT < DHRENAE L TV L DI L,
3-0-Ac GM3 TIZA#ENEL THE ST, GM3 DA
BIEAME 572, 6 mol% & 8 mol% COMiH DL &
2T 2L, EH00EBIZBWTY GM3 DHNE
BlzEhro7 (p<0.01). £/, VERY —LORER
OEKEERHET 2L, 3-0-Ac GM3 2 5% HRETH
DI LT GM3 Tk 50%H#ETH YD, GM3 DSiH
#oyEEER L (p<0.1).

3-0-Ac GM3 & GM3 Z# 2 65: 35, 50: 50,
35: 65 Dt (mol: mol) IWEELzbD2HiHE LT
R84, o3 EEE KT % & BIE, R
HELICFEFLCETHY, IhoDREHICE 22
WS o te, Lnl, 3-0-Ac GM3 & GM3 ZH
TR LD b, BEE GM3 8oL &L
EIZERETd 21208 U CIReR AR 43% 2> 5 45% T
HY, 3-0-Ac GM3 HIhD & X LIFIZEEOEERL

o a
mm
1 2 3 4 5 6 7 8
— - e
1 2 3 4 5 6 7 8

Fig. 5 TLC-immunostaining of various glycolipids
with mAb 3D10. (a) Glycolipids (2.5 nmol/
lane) were chromatographed with chloro-
form/methanol/water (60/40/9, v/v/v) and
visualized with orcinol-H,S0O,. Lanel: Lac-
Cer, lane 2 : GM1 (NeuAc), lane 3 : GM2
(NeuAc), lane4: GM3 (NeuAc), lane5: 3-
0O-Ac GM (NeuAc), lane6: GM3 (NeuGce),
lane 7: 3-O-Ac GM3 (NeuGc), lane 8 : GD3
(NeuAc). (b) The same glycolipids (total 1
nmol/lane) were chromatographed similarly
and immunostained with 3D10.
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Fig. 6 TLC-immunostaining of 3-O-Ac GM3
(NeuAc) and GM3 (NeuAc) with 3DI10.
Various concentraions of the gangliosides
were chromatographed at Lanes 1-4 and 9-12
for GM3 (NeuAc) and Lanes 5-8 and 13-16
for 3-O-Ac GM3 (NeuAc) with chloroform/
methanol/water (60/40/9, v/v/v) and im-
munostained with 3D10 (a, b) and M2590 (c,
d). Ganglioside was applied at Lanes 1 and 5
with 2.5nmol; 2 and 6, 1.5nmol; 3 and 7,
1.0nmol; 4 and 8, 0.5nmol; 9 and 13, 0.25
nmol ; 10 and 14, 0.15nmol; 11 and 15, 0.1
nmol ; 12 and 16, 0.05 nmol, respectively.
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