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B3 Hol ik ALY A ZAN F FF) mdr
1 3 mdr 327} geiA vk 2#v adriamycin
WA Q1 HLO0 Al £ ol A= mdr 1°] FYABA HAE
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APAEe AFH gZolAxyg WPy AE
L1210& ATCC(American Type Cultural Collec-
tion) 2 BB TUFes MTT(3—[4,5~ dime-
thy1-thiazol-2-y1]-2,5-diphenyltetrazolium bromide
: thiazolyl blue), colcemid, trypsin, phenylmeth-
ylsulfonylfiuoride (PMSPF), sodium dodecyl sulfate
(SDS), dimethylsulfoxide(DMSO)&  SigmaAl,
Fischer’ s medium< Gibco, iron supplemented bo-
vine serum-& HycloneAl A&F& A3, &
A 24 adriamycin, vincristine2 v A 253
Aol A ol 5= A F-& AFE-3EE . Chloroglyco-
luril(Todogen®) & Piercerl, Na® I Amersham
Al AEE AMEEGR o 249 Ak Alofe AlE
EFg A8t

AMEu] SR FAA WAHMEL] F%E 10% iron
supplemented bovine serum® 50pg/ml®] genta-
micin®) ¥7}8 Fischer's mediumS ¥ FH o2
37Ce] 5% o|itslgkh wWigIlo A wR g .
gl WA HEZ Fv 5X10%ells/ml G5
NEE=d adriamycin 2 vincristine® Z2F 1
nMA ¥31 2F R ST F FIA F=E AS
F7HAA AE7L Z AF | 7AW FEAch
A HANEE &¢A FE7T adriamycin 1uM
(1x10°M) ol A9 AEE L1210-AdRZ 10uM
(1X10°M) ol WA A EE L1210-AdRs2} 33
t}. Vincristine2 0.1uMel WAl H-$-E& L1210-
VcRy 1pMel] WA A-$E L1210-VcRsEF 33
. dE2To2E L1210 AEE AMSsHAT.

Z NEEZ) ZAF4L 15X 10%cells/mle] A X
S22 02ml¥ 96 well platess] £33 543t
Wi oFR F MTT assayS 3td JAAFHE &3}
An T A EE2 doubling timed ThE oA F+
o2
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Doubling time = 96hrs/(log,LAbs at 96 hrs]-log
[Abs at 0 timel)

Abs . absorbance hrs : hours

Hxe AERE F33)7] 98 MTT assaye
MTTE phosphate buffered saline(PBS : 150mM
NaCl, 5mM Na,HPO:, pH8.0)¢l 2mg/ml T=&
Eo #3848 AHEEA . 96 well platese]]
497 718 A X wellF 02ml7F € X £
MTTE 50p18 H7hebe] 4A13F Wi 3= 220u19]
A dg A AL AW E MTT formazans 250u1
9] DMSOE H7Fsted .

Spectrophotometer(Gilford 2600)2 37 540
mmoll A FF=E 2439}

gAe] WS B3 L1210, L1210-AdRs ¥
VcRe& W7t PBSE Y22 3% A F & Fischer's
mediumel 3]A3ke] 96 well plates®] wellZ 3000
cells/200u1 = Al 53 5ich. 2 FEAE-L 0.15M
NaClel 59 3 #43 $x2¥2 F718tx 37CY
5% o)3}atea wl Fr1ol A 443 W1 FY F MTT
assayE 39 FHE #L dJd dxFoEE
%4 plated] FAE H/EA ¥g3 T NEE E
Falod HE JEX AAE AA AT

Azer guide] R ! L1210, L1210-AdRs,
-AdRs, -VcR; ¥ -VCRAMEE 1 wjoksld me
o WzE PRSEdes 33 MAsn 001M
Tris/HCI(pH 7.5)-0.01M NaCl—1mM MgClL—1
mM PMSF &9 MEE 1X10°%ells/ml I=Z
we ¥ da&ofA 1587 WA AT Glass-Te-
flon Potter Elvejim #3172 N ®& @2 3¢ o8-
17mie] 2944 E2Fol 6mle] 32% sucrose-0.02
M Tris/HCI(pH 7.5) —0.145M NaCl—1.5mM
MgCLE9-2 293 2 Y9 7ml] 10% sucrose—
0.02M Tris/HCI(pH 7.5)—0,145M NaCl—15mM
MgCLE9-& 22 glojr] F £ Fo] 4o)x)
&A Aot

o] &4 fol NEE YL AL Sorvall OTD75B
ZUAEF7]S AH627 rotorE ARE-3lo] 4C9
74,4009 A 1A F¢ ALY . 10%
sucrose?} 32% sucrose®- Atold] gl AEgt
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oA 282 348 TSM(0.02M Tris/HCI, pH
7.5, 0.145M NaCl, 15mM MgCh)-§-% 10miZ
& A g - T875 rotorE 4T A 101,80095 35%-3¢
2948 3A A& AAAG. AHEL oA
TSM €9 50utel H-f-A13ch

A xet g el SPS polyacrylamide gel A7
4% . 5-20% 9 gradient’} SA SDS7+ AJME
polyacrylamide slab gel(16X 18X 0.5 cm)& W&o}
Weber ¥ Oshorn®] ¥H*¥oz A7)9F34d.
Axd gl dgdd] £4% %9 2Xsample loa-
ding buffer(0.12M Tris, pH 7.2, 20% glycerol,
4% SDS, 10% mercaptoethano) & B3l & &
% 95Tl A 283 A3t slab geloh HE-3t
t}. LKB20018] #3HA7I9E71E A3 5V/
em® YAAGE FAAFIEA 54 B¢ A
4% stk EY gel® coomassie brilliant blue
Mgl gel 3417 o] 443t methanol™
acetic acid’} EHE S48 2447t o]} &
A 7 o

Iodo-Gendl] &% A 2ot Fugwde a=F
AY G AXZES 10AEE o] TR ¥
3] e HXE PBSE 50 A& F chloroglyco-
lurile] X8 2] vialol &7 2 1ml&] PBSY
%¢] Na®I 100uCiE 713t 4Tl 108 71y
A E£E ¥ 5mM Nal’t € % PBS §-§o2 34
ML F 100p19 lysis buffer(0.01M Tris, pH 7.8
1% triton X-100, 0.14M NaCl, 1mM PMSF)E&
7¥8te] 4ol 4t HE X 25009004 FAE
23Uk 7 A A2 A& ANSRS y-cou-
nter2 E3 34Tt AP Qo] B o] H7|E MY
Edod-g s 75% SDS-polyacrylamide
gel AY19E € st A719F 0 B F gel&
LA Xeray fitmol] F-3sto] 7PEALAAGE Al
P3Ach =&E —20CoA 3041 WA 724
A =& Ge B

A719F HE3)7) 98 Ay HFe
Biorad9] coommassie brilliant blue G250& ©]4-&
Bradford9] Wi®d) mie}l JA1stgic.
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2818 AEAMAE L1210 WAME L1210
AdRs B -VcRo) 8 AEA4FFHE Jehlsich
Axe] YEEE AHEA Y GFLELE FA 8
¥4 goz el L1210 34T A
442 B YL doubling time®] 20.7A13F oo
L1210-AdRs8} -VRs= 4947 A& B45e B
A2v doubling time 68.73 582 A+ et
A=

2.0
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Absorbance at 540 nm

Day of culture

Fig. 1. Growth profile for L1210, L1210-AdRs
and L1210-VcRs cells by MTT assay.
The starting number of cells was 1.5X 10*
cells/ml. The marks on the curve repre-

sents L1210(A-A), L1210-AdR:(@-
@®). and L1210-VcRs(M-W) respecti-
vely.
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Adriamycin®] tgF IC5& L12107} 10+ 0.03nM,
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ojRen WAgu e -AdRs7F 2754, -VeRe7} 251
vl 9}, Vincristined] @& ICw& L12104 X7}
3.6+ 006nM, L1210-AdRs7} 275+ 4.0 nM, -VcRs
7} 355+ 8.2nMA oM WA $2E -AdRE 764
Hl, -VERE 986M12 F A RFoA Hlxd
Ax IAWAo] YENTE
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Fig. 2. Survival curves according to the concentration of adriamycin and vincristine of L1210(A-A),
L1210-AdRs(l8-W), and L1210-VcR(@-@) cells by MTT assay.

#4d Axe WANZERE B Axw
@l Q2 SDS-polyacrylamide gel 719 %3t
g de) gy ¥ XS v, 29Y3e
L12109) adriamycin WA E -AdRs % -AdRsS}
e AXEE vLE Aol L12109} L1210-AdRs

dAE 80Kdal(Kd)# 61Kdel Rt L1210-
AdRAN A& YERTA] ghste L1210-AdRsS A &
88Kdel w@¥jdo] Li21091E flov Jehda
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g o] A B4 dddz FAHA.
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Fig. 3. 5—20% SDS-polyacrylamide gel electrophoresis pattern and its schematic representation(right
side diagram) from cell mémbrane proteins of L1210, L1210-AdRs and -AdRs.cells. For size
comparison, marker proteins are shown in left lane. KD represents kilodalton.

284% vincristined] W9 L1210-VcR, 3 -
VcRs] Al xe gugde L121091M e Ueht
2 e |9IE L1210-VR, A AE EAF 140
Kd3} 88Kdo] el L1210-VeReN M e A
o] 158, 140 R 88KdSl W/4¥A G Ro] e
big=

A4 AXE L1210% WM E L1210-AdRs ¥
VeRe8 TERS Faddd B[ AYAA
B g ZPIEE H1d AR Slde
£ 238lY SDS-polyacrylamide gel A7194%E ¥ =}
7hgARA gl A Ml mEA S 2P59) JERARL
=

HEidAM 4 A EEo] £ ] 9] cpmFEL 1002 &2

Qg W Z2FFAAHNA 3 NAsQYeH 4 &
Ar ZRAEE EAREL AxT EHgy
Foj B3] o] AYE X+ L1210 0.95%, L1210-
AdRsl 54%, L1210-VcReol 1.7% 7+ 2= Qe

agse MEY B9 g Jepd e
A¥ 6—10% 2] gradient gelo|i BE 75% 2] gel
A ANYEFF RS 2A adriamycin WA X
L1210-AdRse1 M€ #FF4AE L12109 M e e}
YA o BAF 158, 728 € 424KdS] AN
aide] #FFENOW  vincristined] WAL
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Kdgl 470 dujde] yA#A dxdduzz
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Fig. 4. 5—20% SDS-polyacrylamide gel electrophoresis pattern and its schematic representation(l
side diagram) from cell membrane proteine of L1210, L1210-VcRs and -VcR; cells. For s.
comparison, marker proteins are shown in right lane. KD represents kilodalton.

Table 1. "1 labelling on surface membrane proteins of L1210, -AdRs and -VcRs

L1210 L1210-AdRs L1210-VcRs
Binding process cpm( X 10°) % cpm( X 109 % cpm( X 10%) ‘%
Total 115 100 100 100 175 100
Washing-1 78 68 90 90 96 54.9
Washing-2 50 43 11 11 13 74
Washing-3 33 37 6.9 6.9 7.5 4.3

1%5].surface protein 11 0.95 54 54 2.9 S W
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Fig. 5. Autoradiogram of '*I-labeled cell surface proteins from L1210, L1210-AdRs and L1210-VcRs  ce-
lls. Electrophoresis was performed on 7.5% (A : autoradiographic exposure 30hr) acrylamide slab
gel with SDS and 6—10% (B : exposure 72hr) gradient gel.
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—arAle] WA Ao MYHAE L12109) AEY G¥AY wa-

Z A2 434xg YEbd doubling time
L1210°¢] 29,7213, L1210-AdRs7} 68.7A1 2 -VcR; 0]
58281t 2 AT ROE WX A%
&7t Zase g AU, AZY HEE
9 AT DALE A AEANEY AIEA &
FAaELe 8402 ¥4E MTT formazan 2
AHolr FHEE &3 MTT assayd 2 AA
3 ch

BAE FANBAZY GA FFAHIYEE
E E¥SAUAY A=E v ¥} Adriamycin®
vincristine ¥ 9] 2zt @A WAHF=E W
A2 §71849.2 1 L1210-AdRsH EE vincri-
stine® 7649, L1210-VcRs= adriamycin®l] T 2
9869 2] UlgAFol VYEIten F gAlE M=
B A4 dgA & + .

WABEAY M Fa wse vz P-g
gide Ao Pe E 4 itk p-gewie
AZeE 123 #53E A E SR A
TR FYb, FE, o2 trE T &
uiElE 2271 doda #iv. 32 in vitrool A1 )
B3k Aol e Axe W AL XA}
Hgon QA NPEE 2] MEYIet
Ao ol @e] »190E Rol™ Chinese hams-
ter, mouse, human MDR M XFo)A Gl AA
Hﬁq. 27-30)

pP-3oH A EAFe| AATH A S
g & WAMEZNA RAFSHA YeElstth. P-
g Aol wigo] AU e} A EGE
A FE B o] oo 322X A X
A £Hg AR F)

Cornwell 5%2& WA EHDo] EAE vinblas-
tineS 2 FW3HA FA 3L APolA Vinblastined}
A4 AYshe ¥4 150,000—180,000%) =y
4& A48t Ao,

Yamaguchi ¥ % AW HAE K5629) dau-
norubicin®} W< M¥ee] AL g=HXA
W3} SDS-polyacrylamide gel 371 FF o2 5
AAEE gle 5/ @A fJLdEE AAF
33 EAHge] 50,0002 210,000 Arelel] itk
stgch 3o A A¢Ehe} cDNA cloned vector
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pcDR1.3€ A}434 45 Kilobase?l mRNAS] 3}
YEEL dYs9e™ mdr 1 gene¢] encodedt
AL P.FEYWAS] mdr 1 gened) BAHER
Zl-%_%}‘ﬂ ‘:}_. 34,35)

B2 & dFAE"2 Ca**Channel bloc-
ker’t P-32 ¥ Ao A3 MDRE 3HF A
ozt 3t oln A HALAE SNU-1/cispla-
tin WAAEY L1210M¥9] adriamycint] A Al &
%ol ¥ Ca**channel blocking®! veraparmil&
RSt WATEGA 2 TS FFR I
=R

£ AP E SDS-PA gel A719FA MEet
ol o] @3S adriamycindl] WA ¢ L12104
ol A WA o] 10°Mel A &(L1210-AdRe) 54

A Zeh Zol £A%F 607 80Kdol UEIYY 10°M

WA AdRAIA & flolAE AE & 4 AReH
AdRsol M= 220Kd, 158Kd, 88Kde] 37¢] = &
wao] #2=)A}. Vincristineo] WA L1210-
VR M€ 140KdT 88Kd$l F719) d¥ido] -
VRN A 158Kde] o #&E T ole WA
AE7t F7Hee uiet M2 o aide A4S
#EE F 3ok ol A&l 97} oW LH Y
DGR /KA HRE VARJE W FA)
DMsY HSR®] AdRs A& 4884 ¥t AdRs
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7Z1I9Eg & 5 Uk '

ATFEAGE AL »1 9 AXY FaFEYd
I Z2§E Ag ANGENA ANPAVIER LR
#EH e Az gudy Ao Wata Y4 L1210-
AdRsN M & 158Kd, 72.8Kd, 424Kde] AAe &
WAA VRl A= 300, 158, 72.8, 42.4Kd9] 4
A A aA xuuy S @At AEey
ERGHAL NXEHY 42 el Fo
23] oM EAste Zeo] Bn olAH
geudn dgAE 4 Aok AEg ol
W3l AFA| o] WA M EY @A Fg-0]
T AZY FAFzd E3E Fi AR §Y
Ao BB &L WaiEle 2R E 2T & £
Atk

WAaEA EaaRde W3 ez WAH
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BAEE VAL free redicald #of, gluta-
thione transferase®] #'&4#,“ topoisomerase I
g F2A8L Y gA 9 BHAL Ft F20] 4
4449 7oz 3 oy AXel okAu)
2olu AXy 2789 gAY BXPxd )
Me old F 21 Qivh,

Hindenberg $9] #&lA anthracycline
4AE (HL—60/AR) A A XU doxorubicin®]
BEXE AN 9A 7tn $d42N9 AgNE
HA Yion .

ol’39] dxtg vl o2 WA Xt G A}
gaA L] FANA e &7 ") g P 5% A
AT2 G A9 A Aol sequence, FAA F&
%3 FAANAEE FET F & A2z Vo
=

2 o

Adriamycin® vincristine Z}2te] WA Ql A F 2
HITolA XA WEY AL L1210A X9 E43 )
484 2 AE ol n LAY NI EXE
HE3 Rt

kAl o] WA AL adriamycin®] 10°M 3} 106
MdA A MTE L1210-AdR:9} -AdR:E 3L
vincristine® 10°M3 10°MolA A@F MEE
L1210-VcRs% -VcR-:Z2 3 ct. Z$AMEE
L12102 & 3T}

WAARES AR&EEE BFHHZ v =
Ho doubling time-® L12107F 29,7413}, L1210-
AdRs7t 68.7A1%F -VcRe7} 58.2A13t0) Si Tk,

P BAUAE B/ YL L1210-AdRs
© vincristine®] A3l 764¥], -VcR.E adriamy-
cinoll W& 98.6ui2 lebdcl.

FrQMESS WAANEY AEe eude ¥
AF F3} L1210-AdRso A= 220, 158, 88 Kdo)
WA EA DY A o] VeI VR M E 158, 140
3 88Kde] WAEA DN A FFHYr}.

Ay FddAg 31 2 FFAA AP}
Ages EX3Yc. AMXg EAyde) 4%

~HA8 - &4Y - AN - 1A -

He 519 X+ L1210 0.95% L1210-AdR;o0
54%, -VeRso) 17% $it}.

AELEAGYA L L1210-AdRAI M= 158,
72.8 9 424 Kd9] @9, VRN 300, 158,
728 ¥ 424 Kdo] @¥ide] A=A
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— Abstract—

Membrane Protein Alterations Associated with
Anticancer Drug Resistance in Mouse
Lymphoblastic Leukemia L1210 Cells

Seong Yong Kim, Sung Kweon Son, Jae Ryong Kim,
Jung Hye Kim

Department of Biochemistry
College of Medicine, Yeungnam University
Taegu, Korea

Multidrug resistance(MDR) phenotype is frequently observed in animal and human cancer cell lines
selected for in vitro resistance to a si‘ngle chemotherapeutic agent. It is characterized by the diminished
drug accumulation and is related to the drug efflux mechanism in resistant cells.

In the present - study, adriamycin resistant cells(L1210-AdRs © 10°M adriamycin, -AdRs @ 10°M) and
vincristine resistant cells (L1210-VcR; : 10"M vincristine, -VcRes @ 10°M) were produced from mouse
lymphoblastic leukemia cell line L1210.

Growth profiles of survived cells were observed for 5 days with MTT(thiazolyl biue) assay and resista-
nce was compared with ICs(drug concentration of 50% survival reduction in absorbance).

Resisrant cells proliferated more slowly than sensitive cell.

Doubling times were 29.7hr in 1.1210, 68.7hr in L1210-AdRs and 58.2hr in -VcRs.

MDRs expressed as resistance factor were as follows, L1210-AdRs was 76.4 times for vincristine,
L1210-VcRs was 96.4 times for adriamycin.

The cell membrane proteins with three different M.W. were recogtiized to be related resistance, 220,
158, and 88 kd in L1210-AdRs;, 158, 140 and 88 ‘kd in L1210-VcRsby SDS-PAG‘eIectrophoresis.

Cell surface membrane proteins were identified by radio-iodination and autoradiogram. their molecular
weights were 158, 72.8. and 424 Kd in L1210-VcRs.

Key Words : MDR, MTT, Cell surface membrane protein



