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Treatment Outcome of Multidrug Resistance Related mRNA Expression and c-Jun-N-Terminal
Kinase Activity in Patients with Acute Myeloid Leukemia
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Background : The multidrug resistance (mdr7), multidrug resistance associated protein (mrp7),
and glutathione-s-transferase (gst) = genes have been associated with treatment failure in acute
myeloid leukemia (AML). c-jun N-terminal kinase (JNK) activity is increased in response to che-
motherapeutic agent.

Methods : To investigate the significance of multidrug resistance (mdr) parameters and JNK activ-
ity, bone marrow or peripheral blood cells from 52 patients with AML were analyzed. RT-PCR was
performed for mdr1, mrp1, and gst = gene expression. JNK expression and activity were measured
using an immunoe- nzymatic kinase assay and a western blot method.

Results : High level expression of mdr1, mrp1, and gst x mRNA was observed in 38.5%, 48.1%
and 54.3% of AML cases, respectively. The remission rate was significantly low in cases with an older
age (>55 yr), a high WBC count, poor chromosomal abnormalities, a high level expression of mar1
and mrp1. The WBC count and mdr? mRNA expression were independent predictors for the out-
come to induction chemotherapy. There was a shorter duration of overall survival in the patients
with an older age, a high WBC count, chromosome aberrations, high level expressions of mar? and
mrp1 mRNA, and JNK activation. The patient's age, WBC count and chromosomal abnormalities
were independent predictors for overall survivals. The majority (28/30) of AML cases did not show
any levels of JNK activation except for two cases, which were associated with an extremely high
WBC count, chromosomal aberration, high level expressions of mdr1, mrp1and gst z mRNA, and
treatment resistance.

Conclusions : These data indicate the influences of mdr? and mrp? mRNA expression on the
clinical outcome of AML to induction chemotherapy. But it will be necessary to investigate further
whether blast cells of AML resistant to chemotherapy retain the capacity to activate JNK, and relate
to MDR parameters. (Korean J Lab Med 2007;27:229-36)
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PRe S9eY AR F sl £ o 20-40%= A
gof| AsjstA "oi1]. 9 Aol F=2 A7 Hed,
thoEAl A (multidrug resistance, mdr) P-@gehio] 714 & &
#HA Ak kA FE WA T (multidrug associated resistance
protein, mrp) & ¢k $F @Y shutE dA4o] SUkskd o=
S MEAAA G FoIstA BH2]. AML XEA an-
thracyclines, anthracenediones, vinca alkaloids, epipodophyllo-
toxins& oA 71HCE FAUWAEE vERATE AML 3} A P-
g B 84, £ = mdr] §AA Bde] SR XE &
W F=F ARAG Fal 717ke] FolAH([3-7], mrpl HHA
7F FEEE oI X F Asj&o] o BiEe] I3, 9]
Glutathione-S-transferase (gst) 2] Zujz80 2 A H glu-
thathionyl S-E3E2 mrp ©¥o] MEFOE wEA7|ER
gste} SFAUAd kel FAAo] AAFAL JOH10], mrp Tl
ok thefAUl g o] AEhe of WEA A gt
AsAGo] #Hodl= c-june gst 7, mrp, gammaglutamyl
cysteine synthase WL ZASEZ, c-juno] Fojdhe AAL
Aol theAA S Ao S & O]‘:}[ll] c-jun®] Fost
+ c-jun N-terminal kinase (JNK AAE A2 7IE Abgt
2EH Y cisplatinumdl] Al 0] J,{r%‘:}l:»]fﬁ P-gehd o]}
mrpl ©E W5z ok=r}[12], I#Y adriamycin© & Z9F
NEFE Aeshd MZAFEHA A INK 4] #2H7|%e
tH13]. INK 43 c-jun 2 tAlUA A3 HL-60/ADR
o dominant-negative c-jun —rr?qxl'g FUAZIE mrp 7]59]
1AW A daunorubicin®l] H& 7HFAS Holw, INK E40]
7kt AML 3ol A] X5 Asjgo] ok Bavt o{14].
AMLOA mdr/P-23et &, 24 3§32 Sde] A
&9 = AT 507 Sz A EIL Yok AE
& A dFAARE AFAE wel &)zt AHT, 9, 15-
17]. AMLOAM mrp Fds €49 dFRAAEAY 7 B
AR wh o] Zpo|7k ATHT, 16-18]. A G o]
3= INK 9] &A4o] S7Kk AML 3594 A& Asjel 3
dol EY SN, INK 84 S7P7F AMLAA 79 #3EA &
ot ok 9} Hke AW o] Zr Pt HuE Qo14, 19].
B AtEs AML #EHE A8E B2 XM mdrl, mrpl
9 gst r FAA FHE A3 o) AU AAE] A
£ Wrketal FAll Alexge] ol
INK @83 €48 S4ste] INK 843 gy /4
A ] Ao thal] dob Rt aith

s

19983 19%E 20039 69711 AMLZ Adiyo] dxp

HIARRE ME FoE o} ﬂéﬁ"ﬁ s A
o FAE ddeR Stk £ ]
Fagstuyd 713 A %amw % HE .

ZyE, AEsetgd, " dy, AEFHSHAL FAB
71wl Astgict oja ] AMLE Al Sk A9l 3kl
o o dol TUAE MAINS, HAF 267, oA} 267013
o A4 B Ha2 80 g/dL, WIF F HFE 322x10%/
L, ¥2% & HaF2 420x107/Lo)Y7, Y o Hie

Atk M03 3%(58%), M13 16(30.8%), M23 139
(250/0), M38 119(211%), M4¥ 6%3(115%), M530] 31
(5.8%) 010tk FAA AP o F[20]l wpe} Fo 217 (404
%), B 51(9.6%), S7HE 269(50.0%) oAtk 3A1e] 331
( % o] Bl TGO (Table 1), AA AE77+e] F
ke 120 (1.7-22.3) 78 Lotk
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Table 1. Clinical and laboratory parameters of patients with acute
myeloid leukemia

Parameters
Male/female (number) 26/26
Age (yr) 44.0* (17-68)'
Hemoglobin (g/dL) 8.0(3.9-15.0)
WBC (x 10°L) 32.2(0.8-206)
Platelets ( x 10%L) 42.0(8.0-201.0)
Blasts in blood (%) 62.5(3.0-97.0)
FAB classification

MO 3

M1 16

M2 13

M3 11

M4 6

M5 3
Chromosome abnormality’

Favorable 21

Intermediate 26

Unfavorable 5
Treatment response

CR (%) 63.5 (33/52)

* median; ', the parenthesis means the range; *, AML patients were
grouped into three different risk categories: 1(8;21), inv(16), t(15;17) as
favorable; -5/-7, 11923 abnormalities, inv(3q), 1(6:9), complex karyo-
types as unfavorable. All other aberration and normal karyotypes were
regarded as intermediate.

Abbreviation: CR, complete remission.
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2) RNA 22| % 9&AL PCR
Ultraspec™-II RNA ¥&] A]2K(Biotecx Laboratories, Hous-
ton, TX, USA)S AM3le] RNAE REs1Y 59 3
et
AHAANES- S M-MLV Reverse Transcriptase (Promega
Corporation, Madison, WI, USA) ¢} Random Hexamer (Roche
Molecular Systems, Indianapolis, IN, USA)E A|EAZ 35}
cDNAE §Hdsalch
Mdrl, mrpl, gst @, Bs-microglobulin fAA2] ZZ2 iCy-
cler™ Thermal Cycler (Bio Rad, Herlcules, CA, USA)o|A
WA, A A% kS 02 94T 40%, 55C 40%, 72C 1%
< 303] 9 At fHAke] PCR AlgAe] G714E 2
SEE A7)E v 220, 221,
Mdrl (229 bp): GGAGAGATCCTCACCAAGCG,
GTTGCCAACCATAGATGAAGG
Mrp (326 bp): CGTGTACTCCAACGCTGAC,
CTGGACCGCTGACGCCCGTGAC
Gst w (256 bp): GGTGAATGACGGCGTGGAG,

)\

GAGAGGAGGGGGAACGCAT
B2-microglobulin: AGATGAGTATGCCTGCCGT,
(261bp) TCAAACATGGAGACAGCACT

PCR ¥FHSAMEL A7 %E & A H BA)7|E f-microglob-
uling mdrl, mmpl @ gst # FAA THE FASATE FAA
S By-microglobulin W& ZHE 71F08 FSAE v)(UVI-

=
PRO, Cambridge, UK)E ZX3}o], A=A 02 BAs19th

HN

=

ol

3) INK 23 3 NK &4

INK 38 2k 48] g5dos FeMEs E9ste Al
ZEs|AE 03T 12% sodium dodecyl sulfate (SDS)
polyacrylamide Z23olA #7953t YERAEZA ol A
ARE B NKol| thdt Y} 8k ¢F vk A7t} Horseradish per-
oxidase Z3 & rabbit ©]Z} A9} WHSAIZ] & Flehdpo g
HdFS I3t

JNK 84 34 c-Jund F 719

olake} K9] Ser 633} Ser
739 N-Zdho]l JNKe} spdo] =& AFRAE

A

K&

7HBE glu-
N-terminal c-Jun
o] F7l= AZE 9]

tathione-sepharose beadol] ZA%E o]
S3tehlo] AlELa ) o] Y= IN

43} SAPK/INK &4 274 7)E(Cell Signaling Technology,
Beverly, MA, USA)Z JNK 4% Z431th 271 PBS
AE AT 2591e 2o MEE AEEN 14 938
AFz=olof] gutathmone S-transferase-c-Jun 4T beadsS
S kinase =02 MAHd & ATP A7} kinase
Az 3} ‘&'57\17]‘:]' 3XSDS O -5 FEIL 12%
SDS-PAGE 7 A7]9%E3}, 8 phospho-c-Jun A Z western
blot3le] ¢1A+e}E c-Jung S43te] INK BAS E4519]th

lj

=

By AAE
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T A= AEEse gyzqﬁsﬁq] T } 7 8%
SWS AFEL M3 o} all-trans-retinoic acid vx]dgg
< F7hetit

4. A

‘%W]H-]"4 12} mdrl, mrp 1, gst # A F&, INK
7t e shddelg 3 AAREN TS 9
& #4L National Cancer Institute 7]5[24]S Wity X &
T Pallell EEalA] FelAu Abgh Sk A

Atk AA ALV AGURRH HE FHY7AZE AT
AU FHAAL wdel| wE AFEA JJr & BH& Aol
+ Fish Z88g, & 7oAl AFCE Husith A4 A
27|17+ Kaplan-Meier§ © 2 ++3}3 Log-Rank 7AAME B]W3}
Aok AP o] FEFE FE AFAAL] thHIEAL Lo-
HAA AEN G FE o

), SAEA

gistic regression® 2 3R,
Bolzte] thAFREML Cox regression® & 1313
Fo FFE P o] 005 wRe 2 33ich

2 1

1. mdr1, mmp1, gst = mRNA 25

PPN AEF9) mdrl, mrpl 2 a}
S Bt SAUE AEFAM mdrl FAAE EElEA o

I mrpl# gst 7 FRAAE FEE ‘%}?ﬂi BATh RAF 24
3 o
T

X 5494 /‘\]%‘d mdrl 73R

gst m §AAE et &

_|_,

AML WMW mdrl Trxiz} 1.2 QB Fhlol|A] k3l L

T HAE By AN mdrl WEZL A mdr]l T 4
Ao FESA mrpl TR BAEit et gRE 5
T EE g e HAAY, gt v AT F5E WAE
et wdE B tH(Fig. 1), mpld} gst n A2 TS A4
FF A S e] LRG| H offo|H Yo E TR
33
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=
s
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2. mdrl, mmp1, gst  mRNA &8 HIE

AML 3AolA mdrl F3A 2 YPE2 385% (20/52)
o]t mrpl FAA W FAEL 481% (25/52) oA} gst
SRR B Y ELS 543% (25/46)QTh mdrl AR &



& &7 201 %:01]"1 147g0] mipl A FAHS B, UA
& TR AZ 7ol dEAdel AUTHr=0.651, P<

B2-MG mdrl mrpl gst 7

Normal bone
marrow

Negative cell line FF59

Positive cell line

M3 M2 M5 M1 M5 MO M2

mdrl (229 bp)

mrpl (326 bp)

gst 7 (256 bp)

S - &S & 8 & -

(261 bp) e
Fig. 1. RT-PCR results for mdr1, mrp1, gst =, and B=-microglob-
ulin mRNA (internal control) with KG1 and CCRF-CEM T-cell
lines as mdr1 mRNA positive and negative control and normal
bone marrow (A). Expression levels of mar1, mmp1and gst # mRNA
using RT-PCR in patients with acute myeloid leukemia (B).
Abbreviations: mar1, multidrug resistance; mrp1, multidrug resistance
associated protein; gst, glutathione-s-transferase.

0.000). I} gst 79 mdrl=F 183 mrpl AA 2E 7k
1@’8‘ w\ﬁq'(’rabe 2).

3. UNK THH 2h5ia) NK &

INK A2 A)g)3t western blotol]l A p46 % pb4 INK T
< AML 32 B5oA =y dev o SFAEA
INK g2 %57 ohoprh(Fig. 2). JNK 842 AML 3z
309 Z 24(6.7%) A ZFHAC

4, & U HAF 2ADe| 2N

mdrl, mrpl, gst = §AA Lol W YA %

9 A &7 A

Table 2. Correlation among mdr1, mrp1 and gst # mRNA ex-
pression

mrp1 gstm
mar1 0.651 (0.000) -0.031 (0.839)
mrp1 0.071 (0.641)

*, P<0.05.
Abbreviations: See Fig. 1.

Table 3. Mar1, mrp1, gst  mRNA expression and clinical and laboratory findings in patients with acute myeloid leukemia

Parameters mdri+ (%) P mrp1+ (%) P gst T+ (%) P
Positive N 20/52 (38.5) 25/52 (48.1) 25/46 (54.3)
Age (yrs)
<55 11/36 (30.6) (0.122) 14/36 (38.9) (0.071) 18/33 (54.5) (1.000)
>55 9/16 (56.3) 11/16 (68.8) 7/13 (53.8)
Sex
Male 11/26 (42.3) 11/26 (42.3) (0.579) 15/23 (65.2) (0.236)
Female 9/26 (34.6) 14/26 (53.8) 10/23 (43.5)
WBC (/L)
<5x10° 11/28 (39.3) (0.776) 11/28 (39.3) (0.254) 14/23 (60.9) (0.762)
>5x10° 9/22 (40.9) 13/22 (59.1) 11/21 (52.4)
CD34 (%)
<20 8/22 (36.4) (1.000) 13/22 (59.1) (0.578) 10/22 (45.5) (0.375)
=20 12/30 (40.0) 12/30 (40.0) 15/24 (62.5)
FAB
MO 2/3(66.7) (0.123) 1/3(33.3) (0.154) 2/3(66.7) (0.228)
M1 5/16 (31.3) 9/16 (56.3) 10/13(76.9)
M2 8/13 (61.5) 7/13 (53.8) 5/11 (45.5)
M3 1/11 (9.1 2/11(18.2) 5/10 (50.0)
M4 3/5 (60.0) 3/5 (60.0) 3/6 (50.0)
M5 1/3(33.3) 3/3 (100) 3/3(100)
Chromosome
Good 6/21(28.6) (0.105) 7/21(33.3) (0.121) 10/19 (52.6) (0.469)
Intermediate 10/26 (38.5) 14/26 (53.8) 11/22 (50.0)
Poor 4/5(80.0) 4/5(80.0) 4/5(80.0)
Treatment
Response 7/33 (21.2) (0.001%) 12/33(36.4) (0.043%) 15/29 (561.7) (0.762)
Failure 13/19 (68.4) 13/19 (68.4) 10/17 (58.8)

*, P<0.05; +, expression or overexpression.
Abbreviations: See Fig. 1.
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012 Table 39 YEMQT: mdrl, mrpl, gst # SRR 3L
3 o), A4, W 4 CD34 3 FF, FABY 2 A
o] W= zpolE= IS

5. RAE HtS

Yol 5541 ol B WA 4 oS B AFolx] el Lol

M3 M2 M5 M1 M5 MO M2 M3 M4 P N

Total INK i T
p46-.5- !a- e “
phospho
c-Jun p35 - -
BraClin on, e visty S o D > = we
pa2

Fig. 2. Immunoblotting of cell lysates of AML patients to analyse
c-Jun-N-terminal kinase (JNK) activity and 8-actin expression,
and JNK activity (phospho c-Jun). JNK activity was undetec-
table in leukemic samples except 2 cases (middle). P, K562; N,
normal bone marrow. Total JNK, 46, 54 kDa; phospho c-Jun,
35 kDa; #-actin; 42 kDa.
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oAl 2o W (P<0.05 T P<001), mdrl, mmpl FAA
e o] BAte] AL FolE FUTHP<0.05 Ee <0.01).
32 AW, CD34 %A 7, gst v SR HE INK B4 &
ol W2 &S Aol fth thAFEA o R WY o)
mdrl 72 BdE Ao JFE F= cﬂéolx}OﬂE}(RO 01
EE005), A AEZNTE o], WL 5 GAH & Fof w}
2t Zol7b AL, mdrl, mrpl AR 7'?54 oFA 3late] AA|
AE770] folap B H(P<001), gst m AR LEo
w2 ol §IYth T BEA 0 R o], WEF £ A 3
e A AE] FTFE Fe ASAASTHP<001 EE
0.05) (Table 4).

=
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7t

riok

Rlol oAt 27 U 57

6. JNK

ol

JNK 982 AML 3ol B5 &&=l Ty INK
&4 7t 2ol BAEo FAHCE HYE 4 At
INK €4¢] 718 A0 E4& B, 674 dA¢h 244 o7}
24 FAB o3& 717 M13 M43 o3tk H¥8T & 1153 X

Table 4. Chemotherapeutic response and overall survivals of AML patients according to clinical findings, and mdr1, mrp1, gst =

mRNA and JNK activity
Chemotherapy Overall survival
Parameters N of cases
Remission (%) P Median+SE (months) P

Age
<55 36 27 (75.0) 0.014* 16.0+£3.3 0.001*
=55 16 6(37.5) 2.0+3.0

Sex
Male 26 15(57.7) 0.565 60.0+3.1 0.117
Female 26 18 (69.2) 16.0+6.9

WBC (/L)
<5x10° 28 23(82.1) 0.004* 17.0+1.8 0.004*
>5x10° 22 9(40.9) 3.0+05

CD34 (%)
<20 24 14 (58.3) 0.568 21.0+35 0.129
=20 28 19(67.9) 7.0+4.0

Chromosome
Good 21 19(90.5) 0.002* 27.1+£3.2 0.000*
Intermediate 26 13 (50.0) 83*+16
Poor 5 1(20.0) 24+0.4

madr1
Negative 32 26 (81.3) 0.001* 199428 0.001*
Positive 20 7(35.0) 2.0+0.7

mp1
Negative 27 21(77.8) 0.043* 17.0+57 0.003*
Positive 25 12 (48.0) 40+1.6

gstm
Low 21 14 (66.7) 0.762 216134 0.296
High 25 15 (60.0) 7.0+36

JNK activity
Negative 28 20(71.4) 0.103 16.0+8.8 0.013*
Positive 2 0(0.0) 2.0+0.0

*, P<0.05.

Abbreviations: See Fig. 1.



234

1071, 181.3x10°%/LE FWETZ712 BT, BE GHF o
A48 XY, +8,+9 2 46 XX t[4:5][q33:p11.3]) o] #&A=ATE 1
g3 E t mdrl, mrpl §AA #8 ko1 3EteY &8

o HHE-oHA] e3keh

a1 F

Hunault £[9]& AML $219] 40% A mdrl §44 @&
kAol T, 504 0]“ 5 AMA, mdrl AR FEEA
T A5 S WAH &2 A AE7IE HoEE,
mdrl FAA %‘%01 A= dES A% dF AxY et
3 3k4th Schaich $[7]1% AML 3ol mdrl A2 28
e 25%AX BFEAY, mdrl {7 T WHE A
B9 AANEAS 52 AT SHA oF AL A &
ArlME AML 38R mdrl 2R 385%14 ol
om, mdrl 7 B SRl A el go] FRA A AE7
Ve gobA mdrl A B BHE A 5HE oF
o1Zk9 T} Schaich £[25]& AMLONA mdrl A+ 9] vix
7F WIS AA A B ANA BT T Ekom, BIFgdE A
FolAE mdrl FAA S Felgo] e Bt Fol A
SR, A% B GAA AN mdrl A P Bsfel
TaaiA] gokovk ST AAAA L FAlS el gs B
2, BFENA AT mdrl FAA FALY BaEo] 63% Lt
oz B4 daAolY FAE Aleloll mdrl fFHA wdo] At
17F itk esich JeBE B3 HAA FAME mdrl F4
2w el AT A5 AAA AR E F AE Aol

=2 T M=
a3tk & °J%L°ﬂf\1 EF GAA 2ol A mdrl A
2 Nest =
7]

i

o
X

r
m”

f-%

3, AAA olF ol wE A& AANE
71742 A7t 2 S’i H, GAAE AA ATASE AT o5
o] sAoy SEAAMA ] WE mdrl FHA HEe O
BA7E HolA Fate] Hwd = Yt

wgtA olake] AdE AMLAX mdrl 47 28e 9FE
o 71z AFAE £ Al T3 AT AAZA HFHoE I
glE|ojof & Zo|th7, 25].

Mrpl& mdrl €42 wdo] gl= kAWA NI T4 It
HHEZ mpl FAAZE A Aol & 5 dtH2)
mrpl §AZE e AML Sl #d wes) 2o
FE mpl A BHHFE B B WEs} 2onE

=

mrpl A B A8 Al FFE = & YrH8]. Schaich
712 mmpl 74 2 ¢4 AML 9] 7
=4 SR gom, mpl FH4 THE 74

& d Tl dhtol B mipl FA FLE $AY
ot N5 AGFHel o143 A Relga 7] &
AN mrpl SRR FAE AML 3xpe] Ba)go] v A
AEE Ao HHA o Fdae ofugth & dF

o]

2

24 re JE.{ o

9} 3 ol A7HA) mrpl WElo] B HE L A A= Ak

of thetels Huabsel wet i}°17P = AE oy 8 5
HE A Aold ol A°IHHIG, 18].

NZ ] EA8HE gst v oFaol| o8] AAEE A4 oz
< 53k B42AM mp B 93] WZH = gluthathionyl
S-conjugatesE FATFOE FAYA] HslE AOE U
T QuH11], gst 7 FAA= AL AML SfolA] walo] =
PVIiEkE B} ARH26], AEAD) lAE P v
ATE A9 gtk B AfolHE AML Sl gst 7 FAA

Fprdoe] Hallg 2 AA A AF FEFE FAT FUT
NgAG FoJsl= INKE AE APES §5 } 1= A
geiA Ak

8} A3 A}H(anti-apoptotic) o= #d3t= AL
[27]. Lunghi 5[19]2 AMLOIA A= &4 %Ec’ﬂ Holste
MAP kinase AZE 43]7] 93} 269 x4 AML 3kxjo)
A INK 2A& S35, 3 He AML oAt gy
AIES] INK &A4o] S7heHAAL thit Sk /o] e a2
B2 GAY o} oFsiAl FEESITE THA HEY AEE
2EH 2§34 B anisomycind ¥HAIZ & SA51AE0 INK
o] A A Kt} F7FF 1, etoposide$} cytorabined} WH-
ANZE B= INK @4o] Z7hdo] k& wZo] o3 A ZALE
SAeA INK B4 F7tete] BAAE AT 19]. £ A3+
AME dad AMLE UAOZ s=d 4l 5 INK 842
2ol M 271819t Cripe 51412 AML $349] 50%01A4
INK &4o] S7F93, mp W% 715%E 34 S7FtEE INK
9 7t A g AEo] T e H, INK 840 &

7H 3 o2 Ao EtE Fukei e, INK 84
et AFA 9} FEAe] Tt siglet tFE o5 o)A}
T= A dxely 9k B A3 INK SAo] 2718t 2
o o34 AML FAE0|om, M1z M4 o}8, Frpmay
27}, mdrl, mrpl FAAEE FAo| T X Fol| HHS-31A] Aok
t} AMLOIA INK &4 Z71= ok gaAl, ose], o))
A e ka2 EAQT AMLOA #FE PR B o3

JAAZEA ] 7H5Ade] gt A7 o Yo e 7o s A7bdrh

3]

o

o

ok
<

o)

A : FAZFAANEE(AML) A S A9 mul-
tidrug resistance (mdrl), multidrug resistance associated pro-
tein (mrpl), glutathione-s-transferase (gst) = WS A J
Awjo} #A>Ho] 910H, c-jun N-terminal kinase (JNK) A
etk Sol wealal 27 meh A QA9 A5
2 INK 249] ol )9l FE5lA AML $AelA) mdrl,
mpl, gst © FAA T INK S48 S35

2 1 5299 AML Aol A R 4k B RT-
PCRE o]43lo] 2438147, INK #d 2 &AL immunoen-
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zymatic kinase Z7% 3} western blotH& o]t A&
Z1} 1 mdrl, mrpl, gst r SRz B N 7)
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