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Abstract

Objective: Acute myeloid leukemia (AML) is a heterogeneous disease, in terms of genetic/mole-
cular abnormalities resulting into marked differences in outcome. We had demonstrated that
MDR1, BAALC expression were of prognostic significance and high MDR1 expression correlated
with a high BAALC expression in intermediate-risk AML in the prophase study. We founded that
MDR1 and BAALC expression together would better identify the patient’s risk profile. Methods:
Pretreatment bone marrow samples from 105 adult intermediate risk group AML (IR-AML) pa-
tients were analyzed for MDR1 and BAALC mRNA expression by real-time reverse transcriptase
polymerase chain reaction. Patients were divided into different groups according to MDR1 and
BAALC levels and were compared for clinical outcome. Results: 83 cases of 105 IR-AML patients got
CR after the first block with a CR rate being 79.0%. However, 32 cases of the CR patients with
IR-AML relapsed with the relapsed rate being 38.6%. On the basis of MDR1 and BAALC expression
status, we identified four different subgroups: low MDR1/low BAALC (N = 35), low MDR1/high
BAALC (N = 17), high MDR1/low BAALC (N = 17), and high MDR1 /high BAALC (N = 36). Patients with
high expression of MDR1 and/or BAALC were characterized by an inferior outcome with no signif-
icant differences between the three groups; thus, these patients were considered a single group.
Patients with low MDR1/low BAALC had a superior CR rate (91.4% vs 72.9%, P = 0.028), 0S (79.7%
vs 25.3%, P = 0.000) and lower relapse rate 15.6% vs 52.9%, P = 0.001) than high MDR1 and/or
high BAALC expression in IR-AML. Conclusion: The combined assessment of BAALC and MDR1 ex-
pression can improve treatment stratification in adult IR-AML. Low expression of both MDR1 and
BAALC identifies IR-AML patients with a favorable long-term outcome.
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288 & A Y% (Acute myeloid leukemia, AML) 2 5 F 7 55, TS EA AR THREMIKRER X
HEEBS FERYE . RITEZLIEH TMDR1. BAALCERE Y NAMLEE ML FS s, (ERBSK
XA TEF AT T ARAAMLIE KB KRBT ER . ik LR 2 EPCRAERN105614718
R fE A AMLE)E B855 4 " MDR1FIBAALCEF mRNAKF . FrAML S ZHRIEFE N EE RIE A F 47
NRBRRIEHAMERBYL, FHETHHFHRLARAPRRBTERNER. £8: 1056 HEHAMLY B IXE
B4bF JRCREN79.0% (83/105), H R F N38.6% (32/83). IRHEMDR1IFIBAALCE: H KA M, #5105
5] BB 43440 . MDR13E R AIBAALCE: H 5 RiE 4 . MDR13E K 5 R iA T BAALCE Kk RiA 4. MDR1
H R RIATIBAALCE FERIAH . MDR1ZEABAALCERBRFRIEH . si=HERN K —F&H K&
FEEBZ RS H¥ER, REBEAEIAN—IH, BEMDRIA/BEBAALCEFREH. 1K
MDR1/f&BAALCE % YICRFE (91.4% vs 72.9%, P = 0.028)F10S (79.7% vs 25.3%, P = 0.000) i E&F T
FMDR1F /S BAALCE R FmRIEH, MR EKEHEMKTFMDRIM/EBAALCERF HRIAH (15.6% vs
52.9%, P = 0.001). %i8: BEERMMDRIMBAALCE R R AE B TIRER AT BEHAMLY S BTG
)T, {EMDR1/{&BAALCHIAML & & 5 81T .
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1. 5]

RN EVERE R I K29 45% 0 B QL R BUN IR, (ERIXARWG 25 E R RN, B
AML CARIA 2 KD 77 SR S UK. Bleak B2 EE M5 E=, 0 FLT3
(Fms-like tyrosine kinase 3, #2/RTiJE A R FIEIZE). NPM1 (nucleophosmin 1)LLK CEBPA (CCAAT en-
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hancer-binding protein-ALPHA)%E . 17 3 L6 [K] 1) /=y % A 1 MDR1 F1 BAALC %548 2 A i H 5 AML il
JEAEE DI [2].

BAALC AL T4 tiufk 8922.3, HA mJELRF IR 7 IR IERE N . BAALC 7EMIZE SRRk
& &R mEE . i iorh, BAALC (X IATE S AL S0, 1707 B A B B 40 i A 4 h
MR FIE. MERLE ALL (IR LR IEH 5 AML il KL BAALC m#Eik, S5#pRTEAE. &
BAALC ik AML &35 CR (K, OS BAK[3] [4]. FATHTHINE AL BAALC ] LLd ik 5200 (5 41 i 41 i
F10 2 BERI A 120K 3 BOH H B 245 3]

MDR1 /& A M5 AT 2990 25 = ZEA T, vl P2 A2 5B MERE 8 1 P-gap. MDRL J [l [ 321 5 41 i 1)
IR M B IR G, SEC Y MGH MY 25 . A 78 2R MDRL 2k KR8 K- 5 [ ML s A BTG TT R
N ] HEAFAH R3] 6

AW, BATH L E & PCR FiZBEA KM 105 6 NCCN 402 N fEH V)i AML &35 8 B
MDR1 1 BAALC %: [ ) 3R15 7K, FEo i Hm R =

2. MM ERZE
2.1, FRAKIR

4R 2004 4F 1 H %2 2012 4F 1 H w77 BRRER 52 56 7 BE B L BH% NCCN #1224 th fa 4 1) 105 #il%)36
AML (B BEFR A . AWK G Erk G By B AR BRI T AL 258 (FISH)H AR « [F] M3 LA JURR
TG FIRTT SRS, AR FE AR 8T M3t N2 N AE S 18~65 % . RIT T %E: AML B ST
T RNEIAZGY) 3d (EFAFRLEER 8~10 mg/m? BIRLAE R 45~60 mg/m’)EEABTHEMIE 100~200
mg/m® x 7 d (75 %5 LENGIT 7 N ST 7 R e rh AR R . 2 WAy bR vE S Bk 2 i T
(1 Lo 2 W 597 Bbr e [5].

2.2. RNA #hig

WAERE TR 10" > KASUMI-1 40f; B2FH Trizol (Gibcol 7 ) IRELE RNA, £ ANy 6e il E
A260 nm/A280 nm bfl, %€ RNA 41 N e B n, —80° CUKMELF& .

2.3. SIFERFTEORIT SRR

M GENEBANK _I#54k MDR1 I BAALC S AL 75, Fif 51494 BLAST Kk WLIE H (15K
P, %55 S REIATE R Rk, MDRL L5975 5°-CAAGATCCTCCTGCTGGATGA; T
Wt 51¥5 %) 5°- GAACCA CTGCTTCGCTTTCTG:; 84 ACGTCAGCCTTGGAC. BAALC L 5| #1741
5’-CCATCGAGCCCCGCTACT; RNii#5|#)7%1 5-CGAGAGCTGGACCCGGGAGACA; %l
CGAGAGCTGGACCCGGGAGACA. KM GAPDH AWNZE, EliEs¥fr 5
5-GAAGGTGAAGGTCGGAGTC, Tilf5|#7% 5-GAAGATGGTGATGGGATTTC, #il
5’-CAAGCTTCCCGTTCTCAGCC. ##t 5 iirid 2tk & 2 B FAM, 3*uihric AN K6 TAMRA 4.
T B AR ) M IR A F A

2.4. TEHEE PCR IREERNE

M KASUMI-1 4042 BL RNA, KA T/A R EE, pUCM-T #4606 H TAKARA AF], #HikL
B BE R LBy 1:3, &R, BAL B KIHFTE DHSa, 5537 01k va e SR IR BUR KL, 44k J5—20°C R 17 &%
A
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2.5. T EE PCR #7 MDR1 1 BAALC EEFRE

965 B PCR 43 7971 MDR1 Al BAALC £ [K mRNA, /N 4 3 4A& R 44 —5. 50 pl &
AT & AMVITH 5 x [ S22 10 pl, 0.2 mM dNTP I8 &), H55 B RiF514% 50 pmol, 45544
2 IEIREE 15 pmol, 25 mM MgSO, 2 plv1 mM AMV S % s i§(5 U/ul) 1 ul & Tfi DNA &1 (5 U/pl) 1 pl,
ARG K S5 RNAL ug, MR 42°C 30 min 5% )5 95°C 3 min, 95°CAFM: 10s, 55°CiEk 30
s, 72°C#EMH160s, 5 MEHF)E 95°CAMESs, 60°C 30s, 30 MEF. S M4 a8t E 505 H mRNA
s %, HREESAFEAE RNA IRFEF BRI 2R, RATHERRA 2 {(ACT = MDRY/
BAALC-GAPDH)k 1A ERG 2 A [1FRIAKF o

26. G FEAE

BT AML A% T IEH A#E MDR1L 1 BAALC JER iRk, AWF7Crh oAk AML E#
MDR 1 F1 BAALC 3[R 221 & AL B8 X 7 MDR1 A BAALC J R 2232 /KT i i 1 7 5 (cut-off point) .
P4 T BERLE] 2 A LA Mann-whitney U test; P2 DA_E i3 BORHA] 20 A LU A Kruskal-wallis test A2
Bonferroni test; 3455 [A]H <20 7% 1 Spearman rank correlation test; (0 LR IR 53 AEAE b7
K F Kaplan Meier analyses, A~ [A]4= 47 i1 2 0] 22 57 K log-rank test. BT A E%:BA P < 0.05 N B E S5 7%
Tty AU o

3. BR
3.1. #liAThfELE AML BH MDR1 M BAALC EEMFTIEKESIGKIFER X FR

105 il fE 2l AML R AR 0E 38.0 £12.9 %5, Jorh B34 53 i, otk 52 il AR P I R R IE K P
IR A BN S, % H N5 MDRL (n = 53). ik MDR1 (n = 52)F&A41LL K& BAALC (n = 53). ik
BAALC (n = 52)%IA% . ¥liEH a4l AML E35H MDR1 Fll BAALC &K & 1A H SRR A H B 4F 1
PRSI FAB Y, AhE I WBC. B i R A4 HEH I LU i 22 57 WK 1, 45 RARHL I 2 F R Giith 2
B X (P {H1 >0.05).

Table 1. Patient demographic and disease characteristics stratified by MDR1 and BAALC expression (n = 105)
% 1. AML £ MDRL #1 BAALC EFERIXKFE R SIEFRIFERXFR

wRsE (Dl Wess sy P sy giesm P
e 38.0+129 37.8+12.6 38.1+13.3 0.922 401£127 358+12.8 0.091
5N (%)
prq i 52 (49.5) 25 (47.2) 27 (51.9) 0.772 28 (52.8) 24 (46.2) 0.494
FAB/> 0.851 0.857
M1 3 2 1 2 1
M2 38 20 18 19 19
M4 12 7 5 7 5
M5 36 19 17 21 15
M6 2 0 2 1 1
MDS#%1t. 6 3 3 2 4
P e 8 4 4 3 5
WBC 49.4+68.9 58.5+72.9 40.2+63.8 0.175 42.7+70.0 56.0 + 67.7 0.326
FREEGAELLE  62.6 £24.7 62.7+25.1 62.5+24.6 0.956 63.2+26.9 62.0+22.6 0.815
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3.2. FfEtALAH{E BAALC/E MDR1, & BAALC/HE MDR1 LR
= BAALC/E MDR1 =4BHYIEFR TS L

AHFFH MDR1 5 BAALC 2 K I8 K- # (R A77EAH S (r = 0.462, P = 0.000). A 1 #ff %t MDR1
I BAALC ik /KA fe kxR 2H T i s X, FRATIRYE B #5 RBK P A B 19 73 DY 2H: 75 BAALC/
#% MDRL (n = 36), {i BAALC/fik MDR1 (n = 35), fik BAALC/{& MDR1 (n = 17) LA & 5 BAALC/{& MDR1 (n =
17). f# 2 FE 1 iz, {& BAALC/E MDR1, 5 BAALC/IK MDR1 L) /%7 BAALC/fH MDR1 =418 7E
CR R, HARFLUK OS Al 12 F LG T2 Lo X =458 Eon AR TS, BRI =
H 41 N MDR1 R/ BAALC Kis4 .

3.3. fhfg4A AML H{% MDR1/{k BAALC Al AML BETIE RIF

ik MDR1/{I& BAALC FiA4 5 MDR1 Al/mi = BAALC FikH LA, H CR K 5(91.4% vs 72.9%, P
=0.028), & ARKFH(K(15.6% vs. 52.9%, P = 0.001), 14 3. A7 s R /r ik MDRI/K BAALC Kk
A1) OS W EALF = MDR1 Fl/a 5 BAALC KIAZ (79.7% vs 25.3%, P = 0.000), & 2.

AR
10- VU A B
- lﬁ MDR1 H.#BAALCE i%
_ .;%?MDR1 HfXBAALCH
JIVDR1f1iBAAL G
0.6+ (EMDRY HBAALCE ik
i PAALCRE
L EMDM H{LBAALC-f
ZMDR1FI 5 BAALCE ik
20 - it 5
B 06+
B
i
5]
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Figure 1. Kaplan-Meier analyses of overall survival (OS) showing not statistical difference among three groups (low
MDR/high BAALC, high MDR/low BAALC, high MDR/high BAALC) in IR-AML

[& 1. Kaplna Meier 43#7 AML /& MDR1/MK BAALC 4B, &= MDR/A BAALC LA K& MDRL/E BAALC Fik7KFmHEHI
B4 R AL E
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Figure 2. Kaplan-Meier analyses of overall survival (OS) showing a favorable outcome for patients with low MDR1/low
BAALC compared with patients with high MDR1 and/or high BAALC expression
2. Kaplna Meier 43 4fr AML 21k MDR1/K BAALC 4A5% MDR1 #/3 & BAALC kB HHIEE Rk E

Table 2. Patients with high MDR1 or BAALC expression in intermediate-risk group demonstrated a similar clinical out-

come
%= 2. thfgtALA S MDR1 M/ S BAALC FikHE)IGFK AL
Outcome low MDR1/high BAALC" high MDR1/low BAALC* high MDR1/high BAALC* b
(n=17) (n=17) (n=36)
CRn (%) 12 (70.6) 13 (76.5) 26 (72.2) 0.921
Relapse n (%) 7 (55.3) 7 (53.8) 13 (50.0) 0.889

“fit MDR1/% BAALCvs 5 MDRL/Ik BAALC, P(CR) = 0.697; P(& 4 %) = 0.821; % MDRL/{Ik BAALC vs & MDR1/# BAALC, P(CR) = 0.743;
P(E k%) =0.821; ik MDR1/7 BAALC vs & MDR1/f& BAALC, P(CR) = 0.902; P(E & %) = 0.632,

Table 3. Low MDR1/low BAALC expressers have a better clinical outcome in IR-AML
%2 3. ffgtH AML 1k MDR1/ME BAALC Rik4H AML iR A TG REF

15 4LAML (N = 105)

fXMDRI/MIXBAALC (n = 35) kA 41(n = 70) P
CR n(%) 32 (91.4) 51 (72.9) 0.028
5 Rn(%) 5 (15.6) 27 (52.9) 0.001
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4. g

I T F S5 5 M9 PR R A R At 22 R DG i DR 3 38 R BB/ R A0 s ik DR R BT 490 a1 5 i TR 2R
AREER R | S DR R 24 B TR ) S i R SR A L LR TR R T Re 240 a . kel L, AR IR 1 2 AL
P DA K 2 A5 DAL ) e ] 47 FH R A 4 38 DR 3 i 24 R 1 LG R A R FE [2] - MIDIR 2 e i DL Y Jeb e i 247 30
%R, 225245 1 F K (Multidrug resistance 1, MDR1) /& H i 705 2 ELF 785 R Gt i 25 1 i AH 5% 3L K]
Z—[6]. BAALC JE[RIEN T-Hethfhk 80922.3, IEF KN FAGRIE TSR ZRKIFHLF CD34™ H G
(20 B T AS HERAE BRI BRI, 7E36 AML. ALL fil CML 27 #(CML-BP) &3 R A7 75 m R IA
M 7E CML 12 14 #A(CML-CP) 18 44 34k EL 41 i (9 s (CLL) M AN ik . BAALC K i ik T LU A — i
R4 T T3/ 1) 43T AR 2 [ 6]

TERRB T, AR A T BCA RS B 75, &l 7 105 F4176 H fa 20 AML &2 () MDR1 #il BAALC
BERLRIEAKF. Gt RER: Fadl AML % MDRL £ REKIA/K 5 BAALC H K Rk /K FA7/EH
Ktk F—DEARN MDRL F1 BAALC KK, R 30 Jik PRI AN A PR — ey ik OB s R A 20 2 [ (1 73
JE ¥ %, MDR1 Al BAALC KR IEH TG fe b #2581 &K MDR1 fl BAALC B R IAH 5%
B RUFH 2 [ TG o B a5 RAHE . BT AR 7 Rl b, I RE S Eas R B m 22 . ATt — 2
I K 151 B3 SiE K B 7 e ] DASIE B R AT A &5 5

AU ARG a2 AML 35 E 8 MDR1 F1 BAALC J: K R IE 7K I 1 B 5 I PR T 1) &
o BAVERIR RSP AML E35 K MDRUAK BAALC RIEH TG KU, R0 ANLEIRTT SR
ERTDARE R AT S5 TS R %A AML i A4

E&WE

AW E R EFHE 4 81400104, [ HRAE HIRRIHFE 4 2014A030313274 % B,
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