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Livina #1 Living ZEJLE S A MR EHE RN XA PHIRIERIGKREX

LR IAR T R T

(FRERC MR L ERE ' R, LRHIFST AT, E K 400014)

# E. HY W5 Livina M LivinB 78 L 2 A 155 ( childhood acute leukemia, CAL ) 5 ## 5.~ 42 41 ifd ( marrow

mononuclear cell, MMNC) )k 5K E X, Fik

K FH5ZHF PCR (real-time PCR) 1 Western blot £l Livina #1 Livin@

TE CAL ‘B8 A0 mRNA JKCEFIER KPR iA . 853 Livina A1 Livin ZERT12 19 39 1] JLZE Sk bk 2 4 i
1197 ( acute lymphoblastic leukemia, ALL) 1 12 f51] 2 P BE 40 g FH M55 (acute myeloid leukemia, AML) MMNC H %) 2 1A RN 5&
RSB FXTREAE (P < 0.05) , Livina (357K T Living (P <0.01) , ALL ALY7 555 19 K, 4Nl < 5% 4
Livina F1 LivinB [ 2235 /K V-HA0T7 1T B AL (P <0.01) o ZIFEANIE > 5% A 4by7 )5 5ALY7 AT AL (P <0.05) , {HAkYT
J&i Livina A1 LivinB (235K AR BA = TXT B (P <0.01) , &5  Livina A1 Living £ CAL 15 3235 7T BEXT PFAf CAL
IV A £ 6% 88 B T A o 5 4871 Livine A1 Living A g WEE CAL TS 194> THehr 2z —.
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Expressions of Livin o and Livin $ in marrow mononuclear cells of childhood acute

leukemia and the clinical significance

MAO Cheng—gangl , GUO Yue-xin' , LUO Qing2 , XU You-hua' (' Department of Hematology, *Institute of Pediatrics, Children’ s

Hospital, Chongqing Medical University, Chongqging 400014, China)

Abstract. Objective To investigate the expressions of Livin o and Livin B in marrow mononuclear cells

(MMNCs) of childhood acute leukemia ( CAL) and explore the clinical significance. Methods

Real-time

quantitative PCR and Western blot were used to detect the mRNA and protein expressions of Livin o and Livin

B in MMNCs of CAL, respectively. Results

Both Livina and LivinB expression rates and expression levels

were higher in preliminary diagnosis group(n =51) of CAL ,including acute lymphoblastic leukemia(n =39)

and acute myeloid leukemia (n =12), compared with the control group( P <0.05) , and the expression level of

Livina was higher than Livin (P <0.01). The expression levels of Livina and Livin@ were significantly lower

in patients with a favorable day 19 bone marrow response (leukemic blasts <5% ) to induction chemotherapy of

ALL than in the patients without chemotherapy( P <0.01). Though the expression levels of Livina and Livinf

were also lower in patients with a unfavorable day 19 bone marrow response (leukemic blasts >5% ) to induc-

tion chemotherapy of ALL than in the patients without chemotherapy( P <0.05) , the expression levels of Livina
and Livin@ were still significantly higher than that of the control group(P <0.01). Conclusion The expres-

sion of Livina and Livinf may be associated with the genesis and development of CAL. It seems that the expres-

sion of Livina and Livin@ may be used as a molecular marker of CAL.
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FYIAR . ABFFEKI Living 1 Living 78 CAL
ek RIS CAL B 996 2R R R X,

1 #MR5ET*

1.1 ##

L1 gReER WUEREKERR S L BB g+
2007 429 J % 2008 4= 5 [E)4E: B s L 08 sk B s Ak 79
By, FHHi2 g CAL ST 453 [ 2 ik L 44 B 1 1% (acute lympho-
blastic leukemia, ALL) 39 f}y, & 45840 i (4 11575 ( acute myeloid
leukemia, AML) 12 ff} ], —%F— @RI & ALL fbJ7 (VDLP i 5%
GBI S 5 19 RINERERA 18 13 X HRZH S JLEE AR K M 1.
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BRI, 4. Livines F1 Livin 78 )L 202 L0 158 50 A% A 0 93 Kl R 2 X 1489

JINBR I8 /D 4 25 9% (idiopathic thrombocytopenic purpura, ITP) 10
Bl W12 CAL A I3 28 4, Lotk 23 4], i i 4R 18y 4
ZUNMHONMAEIZIANH),

1.1.2 FELHRIAGER Ficoll ¥ H Kt TBD /3 ] ; RNA
R 1 BT 4 Bl ) &L 0 sl R & 291 TaKaRa 24 75
SYBR Green I Real-time PCR &5 & 14 [ Bioer 2\ &l ; Pt A
Livin 2 e BT EL BT GAPDH Fi g BEd 1A [ 2 [ Abcam
23 )5 B LA (PVDF) [ H 56 [ Millipore 23 ] ; BRUAR
PRC I e G W AJL s P A2 S AE R AR A 4 T
ARENG [ ¢ [ MBI Fermentas 2% 5 ; 470 Bl 1gG-HRP {27 %
SR G H 22 [E Santa Cruz A, FEEAEA B 7 £451
B4 9656 B 3, BIO-RAD Western blot 2 T %% & %4, Rotor-
Gene6000 Real-time PCR {45, Real-time PCR 5|#H I ¥
KW N H 4 . GAPDH |- . 5'-CATGAGAAGTATGACAA-
CAGCCT-3", "F ¥if: 5'-AGTCCTTCCACGATACCAAAGT-3", = ¥y
KB 113 bp; Livina_1-§#7:5'-TGCCTCTGGGTACCCTGAGC-3' , T
i :5'-TCTGGGCCTCGGCTGGACTGA-3" , F=#) K J& 95 bp; Living
37 :5'-TGCCTCTGGGTACCCTGAGC-3", T ijif : 5'-ACATCCCTG-
GCTCCTGGCTC-3", F=4 K & 81 bp,

1.2 s3ed ik

1.2.1 SEgesrd HIEN B SR A 7 hwie AT 4
(X — BRI ALL ALY 755 19 RIEREFRAC) FXd IR, 1L
BRI B2 h Livina I LivinB (9 363K 22 5 AR 4 9%
SRS A4y 9 ALL £ R AML 41, MR 4 s R 16 16 4 4
ALL $H Abrfad e d R s i, B Ta) M & 2 5 00 B2
i Livina Fl LivinB RIkH 2250, f8H52 ALL iS22 )7 =4k
IR BRARIT A 19 Km BEAIHELN M LL 151 73 S S AEAN I <
5% HHABHEMME > 5% H, Pk 45— 4B ILB B R br A4 Ak
STRTA AL TT J5 41, D 1) L 3R] — L ABYT AT JS Livina #1
LivinB AR ML DL K 5 %F FRAL A9 22 51 AR 5286 DL X AR 4 v
Livin (323K 5 FN 3R 1K KT g X B, JTT 6 R 3R GA AR 2 ik 1L
i CAL 1 Livino Fl LivinB B35 7K 5 X5 A AT HOC R o
1.2.2 42IUS RNA FIEEF BT Wk AL BBbRA . JOpT&E
TR PLEEEBER 1 ~ 1.5 ml, Ficoll ¥ 73 MMNC, J 1 ml &6/
10% i 4= 135 1Y) 1640 15 37 38 F MMNC J5 T - 80 C IIfi i £
o BUL x 10°4~ MMNC, #3057 £ 36 76 6 RNA filf 3658 T 48
B RNA FIEE BT o 1% RYSSUIRHEBERE 1 UK S 1E &L RNA Sg#
P, RIS 58 A0 43 56 0 B 1 H U 5 A8 RNA 405 Fvk B, h By Ak
RNA Ffi, 2 B0US RNA J5 IS PRI 5t 8 5 IO 28 11 g
HIFE - 80 CIRAE

1.2.3 RNA @i Z LA ER PCR - 4REUY & RNA K
TaKaRa 1271 & 158 W] 45 BEAT 0 4% 5%, VR R 10 wl, il RNA
| pg, R &4 30 °C 10 min,42 °C 30 min,99 C 5 min,5 C
5 min, 36 7 5% 52 G 19 cDNA - 20 C %47, ¥ iF Livina,
LivinB .GAPDH fi93 1% 5 Heist 1l £ B0 1535 2l cDNA
JMAE] RT-PCR RN AR B baA B3 MEE ., BERH
25 wl, KW Z54: 24 95 °C 7 min;95 °C 20 5,60 °C 205,72 °C 30 s
I 40 P&, S 58 UG 10 5% CfE

1.2.4 Western blot B BRI B EH 20 pl EAER
12% SDS-PAGE B AT K, HIKSS WG, SEEER
A 2 T %% %) PYDF i [, JH$T Livin A1 GAPDH #i {&

(Livin;1: 100 ; GAPDH : 1: 8 000 ) Ut i 40 £b Wy g b 12 9 AH Rz
—Hi(Livin:1:2 000, GAPDH: 1: 4 000) A4k & , {22 & 6
W IAR , BRI BUSR SAT o
1.3 %itxam

AR DL & £5 F%, K SPSS 13,0 FHEAT X K30 ARk AN

2 #ER

2.1 Real time PCR #:)] Livina #= LivinB £ mRNA 7K
R E &

2.1.1 Wz X AL Livine F1 Living B335 A

P 223509 CAL B 8645 4 th Livina A1 LivinB Y5 [R] 0 3235, B
THTE CAL #5285 0 41 A AR [l 9 35 %8 Livina Al Living
TERIZ AP I FRIE R N 49.0% (25/51) , X HRA Livina
FiKHH 10% (1/10) , Livin JEFK ik, Livina 1 Living 7E#]12
P FRIRALY 5 TR (P <0.05) . fEWIIZ4 T, Living
P2 18K -85 T Living (P <0.01) .

2.1.2  ALL ZH A1 AML 20 Livina F1 Livin #9383k ALL
20 Livina Ml LivinB B9 F2IA3FR 8 46.2% (18/39) , AML 41
Livina I Living RN 58.3% (7/12) , PiLH 5% B 4 22
MG X (P <0.05) , 4L Z 0] (1 2 500 K & LA G it
Y (P>0.05), MFEKIkKIF-RKFE ,ALL 4 Livina F1 Living )
FIRKEL % B Y 3. 21 £5 A0 2. 82 %, AML 4] Livina I
LivinB (157K P20 % BRI 3. 86 F13.35 f5(F£ 1),

%1 ALL 45 AML 4 Livina 1 Living {335k F (% £5)

2 n Livina Livin
X REZH 1 1.01 £0.09 1.01 £0.09
ALL 44 18 3.21 +£0.53° 2.82 +0.42°
AML 21 7 3.86 £0.41° 3.35+0.38¢

a; P<0.05, 5 xR a ki

2.1.3 ALL & /G40 Livina 1 LivinB {2635 Livina 1
Living 1E /G P i 3RB R Hy 58. 8% (10/17) , FEARfELH
BRIk RN 37.5% (6/16) , TER A F R KB RN
33.3% (2/6) , & fa B AL 1 22500 K &k A G it 2 L (P>
0.05), Livina #1 Livin 7€ 5 P i) KK Ry 66. 7% (147
21) FELo P R RN 22.2% (4/18) , —H W £ 06 5
P12 (P <0.05), Living # LivinB 76 =10 % 4E i 41 P Y
FARARI N 100% (5/5) , 12 1 ~ 10 ZAEREH P I RB RN
38.2% (13/34), ZH M EM WA FKiT2#E X (P <0.05),
Livinae I LivinB 19335384 5 oAl ALL A 56 1 PR /e 16 5 2 1)
R EMENE G EE X (P> 0.05) . IFRIKEAKFHR
F,ALL - fap 413 = FXTHRAL (P <0.05) , Hip s fE 2l 249 h ke

MRZHR 3. 71 £5F0 3. 23 £5(%2) .
£2 ALL &4 Livina 7 Living RiAKFE (2 )
215 n Livino Livin
X HR 2 1 1.01 £0.09 1.01 +£0.09
PG4 6 2.66 +0.23° 2.44 +0.122
e 2 2.77 +0.09? 2.38 +0.08"
e fi 10 3.71 £0.08° 3.23 +0.052

a; P<0.05, 53R abix



1490 %=

O N

314

2.1.4 ALL4kJ¥hij)5 Livina F Livin M FE k28 1k Mk
KFERFE MM <5% HAIT )5 (35 19 X) |, Livine Fil Living
IR KTHAGST R (F1I2 8] ) B AL (P <0.01) . 4IHELE
Jil > 5% HALST IS Livina 1 Livin@ 635 7K K % BE2H (1 2. 95
R 2. 71 A%, BALIT RTREAR (P <0.05) , {H B & 7% B2
(P<0.01,%3),

%3 ALL {J780/5 Livina #1 Living &3&KF (7 +5)

Eivll n Livina LivinB

PORICEE ] 1 1.01 £0.09 1.01 +0.09
IHEANM <5 % 4 7

ST HT 2.97 +0.46 2.64 +0.37

v s 1.510.22° 1.41 £0.20°
HHEAANE > 5% 241 3

ALS7HT 3.76 £0.02 3.25+0.05

ST e 2.95 £0. 15" 2.71 £0. 10"

a: P<0.01, b: P<0.05, 547 arsb4; c: P<0.01,52F Bk

2.2  Western blot 4| Livina = Livin 2% & /K-F 49
Fik

TEPHERIA M) CAL 474 Livina 1 Living —F % (1347
Wik, FEBAPER IR IRZE vh R Living 33k, Living Jo%
ik, AML 4+ Livina F1 Livin 3535 K 3 T ALL(E 1),
ALLABSTJE (35 19 K) 2 HEAN ML <5% 2 F Livina 1 Living %
RIKAR T ShHELN > 5% 28 (/& 2) . Livina F1 Living 7ZE5E H
TR 23545 1 5 mRNA KA —F,

1 2 3 4

— Livina 39X10°
—LivinB 37x10°

1: %4840 ;2 ; Livin;3;ALL 284 . AML 41
El1 ALL 41 AML 48 Livina #1 Living & A7k EHRi%

“1 l «Livina 30x10°
«—Livinf 28x10°

1. 38 BB2;2  Living3: 4h A 4m il > 5% 204 . $hAE e <5% 41
2 ALL #47 5 Livina # Living &/ Bk FHRIE

3 i

AHWF5E K IR, Livinae F1 LivinB 76 CAL #1215 1 25
3k, 487K Livina F Living 78 CAL rh#fELA [
PE, Livina 357K F 5 T Living (P <0.01) , 3X il
Ashhab %55 75 Z2 b i g 240 1 bk rP 10 BF 58 45 SR AH AT
Livina fl LivinB 7£ ALL A1 AML v &35 R[4 22 51 kK &
MA G5 L, £ FH N RIATEES CAL By
X,

Livina Al Livin 7€ =10 % 45§68 2H i) e 8 R 1

BT ~10 ZEWBH(P <0.05), #7~ Living I
LivinB {9235 0] GEXT R4, ALL I R fa b6 B A 22 2
X, Livina #il Living 78 B ¥ 8L 35 R & T4
PE(P <0.05) , 45 &K I ALL 5B Pk LTS &tk
2550 R T HATREM PG CAL F LR A RS
AEZIGIRE L.

TATHWF T L5 A8 W, FEAHEAN I <5% 41,
fb¥7 )5 Livina F1 LivinB ()35 7K V-3 4057 i B 2 B
f&(P <0.01), M ZhHEANME > 5% 4 ALy7 )5 Livina
LivinB F)32 3K 7K F B AR o BRI, {H B 8 & T X B 4
(P<0.01), Z5H107 5 B BELhHEAN A L A7) (9 16 PR
S 4R ALL RSP RTJS Livine 1 Living 135357k FA5
AN ERT =3

S5 & 3K Livinoe 2 [ A1 LivinB 85 [ 7 B 2
PRIT PR R VE T A A= 24 A0 240 Ji 52 7 7 el 2
R BB TR/, (A F M ThRe k&
T T T A AR T TE R AT SR b
KI, SHEAN M < 5% 4 1bY7 J5 Livina F LivinB )3
RACERARIF RTINS A LT /S Rk KE 1)
AACHLHI PTREA « — AT 259 E 5 R 10 8K F
REA; IR AP s S TR AR & A T ik

ZE L Frik, Livina fil Livin 78 CAL /& £ ik,
Livina F1 LivinB 51 PRAGRE P 2 9 5C R DL AR AR 7 i
J& AR AR R — 3 AR SR CAL Hil 5 A9 5 FF8 br
Z—. TECA BT 5EAE L, nsi X} Livina A1 Living
Tiifie (it 245 S R T 5 A O R SY, & D Livin g4
Y CAL BIFEA 5 1955 175101
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