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Up-regulation of B-arrestinl in children with acute lymphoblastic leukemia and its clinical significance
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[ Abstract] Objective To explore the expression of B-arrestinl in newly-diagnosed childhood with acute lymphoblastic
leukemia (ALL) and its possible clinical significance. Methods A total of 155 newly-diagnosed childhood ALL patients were
enrolled in this study. Fifty-one sex- and age-matched patients without malignant hematological diseases were used as controls.
The bone marrow samples were collected and from which the mononuclear cells were isolated. The B-arrestinl mRNA
expression was detected by quantitative real-time RT-PCR, and B-arrestinl protein expression was detected by Western blotting
analysis and immunofluorescence assays. Spearman correlation coefficient was used to analyze the correlations of B-arrestinl
expression with the clinical and biological features ALL patients. Results The expression of p-arrestinl mRNA and protein in
ALL patients was significantly higher than that in the controls (P<C0. 01). B-arrestinl mRNA expression in ALL patients of
high risk (HR) group and medium risk (MR) group was significantly higher than that of the standard risk (SR) group. and
that in HR group was significantly higher than that in MR group (P<C0. 05). Spearman correlation analysis showed that -
arrestinl expression was positively correlated with WBC count(»=0. 458, P=0. 002) and risk classification(r=0. 344, P=
0.022) of ALL patients. Conclusion Bone marrow B-arrestinl expression is closely correlated with the risk classfication of child
ALL patients, which is of great significance for the diagnosis, therapy strategy and prognosis of ALL.
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P I3 A — i IV AR e S v R L B A e
it S i 4G AR K A Ak B R AL 7R LB R UL, 2
PR B 40 i A I Cacute lymphoblastic leukemia,
ALL) 2 JLFE 0 i) EEEA, 29,5 700, IL4ERk
I B 22 Fh B R B R Gk R 7R L ALL 92
Wi 4370 TS T EL A R Y, R AT A
TAE KRB AEAS [/ 2 B I e, 91 B2 B-ar-
restinl {4 2 35 K S Fh i H ok B Rk B-arres-
tinl JERAEJLE ALL A G IR & LUK 5 55 M
KAENELFERE, ARl EILEY & ALL B & H
T, P RS 40 i, A 2Ot 2 & RT-PCRVEEH
JBT 38 R A 5 9 O A T EE R I T B-arrestinl B9 3R
ik VH ST T prarrestinl 5 JLE ALL A Y- FR1E
Jp g i Jre i) AR SG 1

1 MEFGE

1.1 A% 20084E 1 HE 20104F 1 HEKE
B RFM B L E EREAY L E ALL B4 155 #3591

Bl 2 64 ], A 1~15 %), #HE FAB.MICM K&
FER AT o ALL BOLY IR R 41 5], ALL
P& 43 SRR 4l 8 JLAR % L 20 M B | e SR T
A S5 RO AR T OB E LK ALL 53 2 B &
Hn=69) T EH (n=45) . GH (n=41) , FrfEL
T bR dl. BRESER 1 ~9 2. Aa it
B<<10X10° /L BUAEWS 2~7 %, A4 350k 10 X
10°~50 X107 /Ly fadl . BEFR 1~9 &, A4l
L 50107 ~100 X 107 /L, 8R4 1~2 2 f1 7~
10 %, A0 10 X 10°~50 X 10°/L; mfE 4 .
BEEVLHETINFMEZ — AFR <1 2. WG A4
Mo >100 X 10°/L (T-ALL), 5% & BCR/ABL
FHME  MLL-AF4 BH P8 At MLL % 8 HE (Hif-B-
ALL) , [7] BSOS A7 % R S0 BC X 9 51 ] A 28 1 1
VRO CELAE i Bk P 220 000 | A7 2 M /DN A sl 20 1 56 9
A A5 1 B OS5 B R AR A AR S X R P AL R
MAEYFER IR,

F1 WRAMALLAZBIL—REABRLEEHNER

Tab 1 General paramenters and laboratory tests

Index ALL group Control group
Case(n) 155 51
Age(year, median [ percentiles 25"-75%7) 5.5 (1.0-15.0) 7.3 (4.8-9.6)
Gender (male/female, n) 91/64 34/17
Family history(n) 0 0
Hepatomegaly(n) 130 0
Splenomegaly (1) 103 0
WBC(X10° L™ !, median [ percentiles 25"-75%"7) 16.9 (0.5-740.5) 8.4 (0.8-16.9)
Marrow blasts count (%, median [ percentiles 25%"-75"7) 39.5 (13.7-96.0)
Peripheral blood blasts count (% ,median [percentiles 25%-75%7) 57.0 (2.0-95.0)
RBC (X102 L', median [ percentiles 25"-75%7) 2.4 (1.1-4.6) 3.8 (2.2-4.5)

Platelet count (X10° L= ', median [ percentiles 25"-75%"7)

Hemoglobin (ps/[g *+ L™'], median [ percentiles 25"-75" )

4.90 (1.55-38.80)
6.90 (3.60-12.60)

18. 30 (7.10-44. 30)
12.20 (5.80-16.00)

1.2 EZRAAHA  AWE 4045 3 W (Sigma
A 7D s RNA 2B TRIzol 1 SYBR Green %)
& 1t RT-PCR K5 & (TaKaRa 2 7)) 5 i 7L 2h ¥ 41
UM 2R 4 B R RIPA K 2R P g 90 i 551 (R
AT A ED s PN B-arrestinl £ 5L EDLIK (SEH
Santa Cruz A A ; PL A p-actin £ 5 FEHLIA  HRP
PRIC B RITE 1eG =90 FEPIR 1gG 0 M s ¢
DI (AE 5T A2 a4 2 B 5 A A2 RO6 IR (Mlli-
pore A Al ; PCR 5| #) (Invitrogen A H]) ,

1.3 HFHMEMNmERI A RFEYIZH
BUCESE 2 ml, EDTA-Na, $T #E, 11 A % & ) Hanks
TR RE . SR A 2 40 i 23 B9 MK Ficoll 25 A B2 B0
P B ERAAZ AN B B0 B8 0 2 A A% 4 i

il B SR A T 2 R A R S Y A |
TG 4% 2 3 B E 5 = KT, —20°C f/
fE 0T g ¢ Ot 15 ) A 3 R R R R X 4
il —80°C 47 H T RT-PCR HIEE 4 Jii B[ 325 46 ]

1.4 % AZZ RT-PCR #% M B-arrestinl mRNA &
HARF ORHA RNA $BUK ] TRIzol #1255
LA S RNA, AR 43 A ARG I JH: 4 5 &
it JEHE Dogo /Do (HIETE 1. 8~2.0, 0.5 pg &
RNA K54G B cDNA LK SYBR Green [ %06
PRI 9 i PCR K2l B-arrestinl mRNA £
ik, prarrestinl I iF 51 #1. 5-GGG ACG CGA
GTG TTC AAG AA -3', FiiE519. 5'-ACA AAC
AGG TCC TTG CGA AAG-3'; & GAPDH
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514 5'-CAT GAG AAG TAT GAC AAC AGC
CT-3', Fi#FsI#. 5-AGT CCT TCC ACG ATA
CCA AAG T-3', PCR R MK Ry 25 pl, G145
¢DNA 2 4,1,SYBR mix 12.5 11,10 pmol/L | F
WSl 45 1 pl, 28 F KA R ZE 25 pl, N TE
Gene-Rotor 6000 #¢ 62 & PCR X #E 47, ) b 4%
8 94°C 30 s, BfiJG 94°C 10 s, 57°C 20 s,72°C
30 sTEFR 40 R, EIE M BR R A, PCR I 4%
WS 53 BT A ith e LA 2 7 10 04 R S Tk R AR E A
LA GAPDH fE N2, SR ] 2725 3R 7 3k B 1% A
Fik U Hodh AACt = (ALL 4 B-arrestinl Ct
fH—ALL 4 GAPDH Ct i) — (Ctrl 41 p-arrestinl
Ct f—Ctrl 44 GAPDH Ct ).

1.5 & @ PP i & AR M B-arrestinl & & A& i K
P S RERAZ AR RIPA Fe 25 (1 B30 ) 7 5
PR A AW e B, R AL AR 20 pg 1T SDS-
PAGE H3k,100 V HLEIZFE 70 min. 5% i B 15
MEREN 2 h, ITA—$T(1 = 200), TBST ¥t 3
UE A Z B0+ 5 000) , Pe i 5 2471k 2% &
N, R 2 min J5E THEROCRGEMZR. D pac-
tin fE N2 .l Quantity one F A4 #17 EHZR 50 #r .
Ph p-arrestinl/B-actin ¥ JK B {H Q3R B-arrestinl Y
FHXT R A 6

1.6 %JERAEFHM B-arrestinl &K@ &KLk HHE
AR R IKE 2= 3Y S HAETF 10
min 2% BR 9 UE PR A AL W B TR, 0. 5%
Triton-100 4°C T fL 30 min J&, 3 Ifil 3% 37°C & 4]
20 min,37°CHEFH p-arrestinl —Hi (1 : 150)1 h,PBS

P ———— 1
g .
<z 00 .
Z g :
=
E5 w0 o
:
2 20 it
Py o
Cul(=51)  ALL(n=155)

WY JE L 37°C BRI FITC bRid 9 —HL (1 ¢ 100)
30 min J& . BP0 BB WA IR, A Y E
1257 B 8 Image Pro-Plus T & 40 10 1Y) 9¢ 658 B,
BRI 100 A0, b4 4 4 ) 38 O i 3
1.7 Zitsam B RATAEE v +s £R,
JH SPSS 11. 5 BAF % B8 #4752 1 43 Fr . W 4L 1R] 1
BRI REA B ¢ K 55, 2 4 R) AR R &R
75 2 53 Bt CANOVA) , B-arrestinl ) & ik K F 5
ALL 8 W) % 5 20 2Z 0] /Y A G 1 4 A ok
Spearman 4341, K 5 K- () 24 0. 05,

2 & B

2.1 RAZZF RT-PCR #%MN B-arrestinl mRNA &
r AEEHERARAE T, Col A ALL 6B
I #] B-arrestinl mRNA 3K ik, ALL 4 B-arrestinl
mRNA ik @& T Ctrl 4 (+=3. 681, P<C0. 001, [
1A, 45 FAB.MICM K &R 739045 ALL &JL5>
BN R 2800, B 36 2 i 45 )] LB 1 7E FAB 41
20 B SY L GBAE A43 B S AT 6 BCR/ABL il 4
P AL ALL h Brarrestinl 35 2% R LG i ¥ &
X, fH p-arrestinl mRNA F ik 7 ALL ) HR,
MR.SR =@ AR, BfE B G R e 9 T
B-arrestinl mRNA 3 ik & WA E, B-arrestinl 7E
MR A H YR IK KA ZTE SR A £IK 1. 65 £,
M HR 41/2& SR 411 B-arrestinl FRiEW 2. 75 £, 2
SHRAGI ¥ L (F=5.31, P<<0.01,H 1B), %
B B-arrestinl Rk 5 ALL MfER 5% A X,

AN 4
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g »
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1 PHEEE RT-PCR EHK M f-arrestinl mRNA Fix
Fig 1 Expression of p-arrestinl (p-arrl) mRNA as detected by real-time quantitative PCR

A B-arrestinl mRNA expression in ALL patients and controls; B: f-arrestinl mRNA expression in ALL patients with standard, medium, and

high risks. ALL. Acute lymphocytic leukemia; SR: Standard risk group (#=169); MR: Medium risk group(n=45); HR. High risk group
(n=41). * * P<C0. 01 vs control group(Ctrl); & P<C0. 05,44 P<C0.01 vs SR group; Y P<C0. 05 vs MR group

2.2 EGRPEEAEN Barrestinl B G K&K FH
RBEL A KZ A ML, B-arrestinl 8K I 7E Cerl A AT ALL
WA FIK,ALL 4l p-arrestinl A RILE T Crrl
MO R D A2 Cal A9 5.3 5%

(0.2440.03 vs 1. 2840.02, t=2.762, P<<0.01,
Kl 2), 8 ALL B E B i o % 7, g-
arrestinl 8 1 &K & Wi F+ & (0. 9540, 02 vs 1. 23+
0.03 vs 1.66+0.03, F=5.72, P<<0.01, ® 2),5
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W E | RT-PCR £ 3| B-arrestinl mRNA % ik
gE A — 2,

2 AEZDE ALL £ parrestinl mRNA X RIEE
Tab 2 Relative expressions of p-arrestinl
mRNA in ALL patients of different groups

(median [ percentiles 25"-75%7)

Classification n  B-arrestinl mRNA(2723¢) P

FAB

L1 59 12.93(7.32-29. 96)

L2 80 15.24(9. 37-25.55)

L3 16 12.52(8.45-23.07) 0.136
Immunology

C-ALL 94 14. 89(7. 32-24. 81)

Pre B-ALL 38 13.57(8.45-27. 24)

B-ALL 7 14. 35(8. 36-20. 01)

T-ALL 16 14.92(7.11-28.03) 0.275
Cytogenetics

Chromosome normal 85 12.93(7.32-28.12)

Chromosome abnormal 70 15.24(9.42-25.01) 0.074
Fusion gene

BCR/ABL™ 139 13.45(7.50-24. 56)

BCR/ABL™* 16 14.97(10.71-28.03) 0.098

ALL. Acute lymphocytic leukemia; BCR: Break-point cluster;

ABL. Abesine mouse leukemia

1 2 3 4 5

e [3-21CT —
———— — e — — T T — ”-

S . — —— -aresin]

2.3 HIRFAZEKM Barrestinl K H RE BOLE
fiE NS UL Crl 2080 ALL 21 A9 B4 4% 40 i o
¥ Barrestinl ik, H B-arrestinl %534 T 4 Jfd
S, A0 A% R IR AR D, Cerl 498 % 5 5 45 55 (A
3A), ALL HHZE5R BRI (K 3B) , Xt 9ot (ot
ot R WL 5 Col 41 CFEDLS R N 27, 3451, 45)
AHEG  ALL 2H B 8% 40 P B-arrestinl KK 1-F
P9¢ 6 5 B {H CF 3906 % 2 114, 7142, 66) T+
(P<<0.01), 242 Crl 201 4. 2 f%,

2.4 ALL &% B-arrestinl 89 &3 5 5 R A= £ 4 %
HFAEEG AR X Mo A O T HFS ALL B35 B-arres-
tinl 3K -5 Hilfh PR A A= 9 2 R 5 2 18] 9 AH G 1 L B
HH Spearman M EHEIEFT T HIT2£ 00 (£ 3), 457
WO B AR AZ A B-arrestinl mRNA £k 5
SRR S A R R A i 4 2 AR TS A O
P H 5 HAh FE i 20 A L A OC (- = 0. 458,
P=0.002).H p-arrestinl F&i5k5 ALL MY 1E 5 739
IR IEAE (r=0. 344, P=0.022), i p-arrestinl
Tk ALL BE M FAB 43 B Gy 54 50 8 46 Jfd 35t
2 5y BUTCAR G

(Mi=54 000)

2 EAREEEKEN B-arrestinl T A R ik

Fig 2 Expression of B-arrestinl protein as detected by Western blotting analysis

1-3: Control group; 4-6: ALL group; 7. Standard risk group; 8: Medium risk group; 9. High risk group

3 BERXEKDN prarrestinl EARIE

Fig 3 Expression of B-arrestinl protein

as detected by immunofluorescence assay

A: Control group; B: ALL group
3 3t i

I 2 i DL ) L SR R L 29 30 06 A I
TRBRE AR /NT 15 % FERTA L H IR B E
StEmEaE A2 s 70%, HAETLE ALL B

TRIT T AR IEAT Oy 20T L e B ik AT 8 G R T
Al 53 Ry e fe 21 v e A RN b s 4 3k R T R A
ALL 7% 2838 4 18 0936 97 35 B 58w 1 Jo i A A7 1)
(DES) , M A1 & 9 8 & A Boid BE Ay, il 1
LT L ALL i fe B4 5 e F ks fE B E A L, e
BEEY G R HHIGFmEE R, S 74 L=
ALL & BTG 505 & B BE | e PR 592 36 28 R AE
20 AL 2 R AR I AT RO B st A% AR 2 R
T 7 T, WF ST AR B — S Ak R 3R R B0 B AR X T
ALL #1236 Jo 4 7 %, BCR/ABL Hil MLL 45 ¢
HEEEAIBOA N 5 ALL 1Y 500 M fa i 7y 90 56 1E H
ik B LG Tz R,

Arrestin K G = B A Z MRy H v E A, &
LA 45 B-arrestinl, B-arrestin2, S-arrestin Fl X-ar-
restin PUFfAH JC & 11, B-arrestinl Fl B-arrestin2 FEAL
W zRik. 5 GEAM TS FIERERR S
Pr4r F GPCRS B i, A2 i W il B AR 2R, R
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IR W] B-arrestins TE M 1Y & A2 &k i v H AT
FAE YO, HIRATIE K B B-arrestinl ik 7 45 Fh
VR (¥ g R OR TR A R (R A L
B ALL P pg/E IR WARE , R A I 5 25 850 i 1
B-arrestinl MR IE HILE ALL BE LY FRIER
MK, WE5E B, JLE# ALL B34 B-arrestinl 7F
mRNA K 8 KV 1Y 335 2 B0 E 1 i 28 9 . T
FL X G RATE AT PR R -, T L
ALL BRI T7 B i 22— 2 AR 4l % 2 L A8 B
FEGr AT AT — 20 B i 5% 3R U] B-arrestinl AY K IK
BE ALL f& R 702 i T s g i 0, H 5 16 B o 4%
FAI A L 20 6 45 B T A O L T PR X T i
121 R | S = S S e A (IS A S A
B-arrestinl 5 ALL My &/E KA HVIEKER .

% 3 ALL £ B-arrestinl RiIZESEYFIFMEMHEXES T
Tab 3 Correlation between B-arrestinl expression

and clinical and biological features of ALL patients

Feature r p
Age 0. 254 0.096
Gender 0.019 0.903
Peripheral blood WBC 0.458 0. 002
Marrow blasts count 0. 254 0.220
Peripheral blood immature leukocytes 0.463 0.111
FAB classification 0. 285 0.061
Immunological classification 0.181 0.241
Cytogenetics classification 0. 008 0.961
Fusion gene classification 0. 257 0.093
Risk classification 0. 344 0.022

BCR-ABL %M B AR FE JL#E ALL 9 BHPE AR
ik {02 BCR-ABL J& JL# ALL f& R B3 % — 1~
HERER, RN H &K, B BCR-ABL
PHYE ALL 55 8 prarrestinl A K FE 5 T BCR-
ABL B3 & (0 R T 0 4L I PR B AR 508 22 31k,
FEL Brarrestinl = # ik 5 BCR-ABL P35 22 51
ARG 127 5 L P B-arrestinl J& 75 i o
P45 BCR-ABL FEPR R 2 ALL (9 i #2475 i —
LB, TE AT AR W oE ) B-arrestinl ] LK
SEZ B A HIRAS 5 R 82 AR ASE O R 2 R i
55 B 2R A DB . AN B-arrestinl BE AT {2
MMP-9 Rk 5 1% P 3G 5 L 52 0 JH- i -5 90k U 988 Al A8
1855 g RV s R B B-arrestind 1 45 1 25 21 240 Jfd
5 B S 00 4 M N 2 R OA AR AL i — 2 s
B-cateninfF 5% T i 1% 5 B0 5L A0 B 1) 12 58 %
U L FRATHED , B-arrestinl W] B W] #F 38 i {2 i
1 L7 4 L ) 0 e 1 0 I B A L RSP ) AL 1Y S B
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BB G K A HEAN TGS O 13, 726 ~96 24 , 1T
TESMR G 2. 0% ~95%) . S % F LG 17
B H ik — B0 HE L
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ALL B b 2 55 makik, 5 835 S0 A i 20
RO FE R 43 AR G, #8875 T Brarrestinl KK 7
e LE ALL KA KRB EZ R Z — A Al b
B VA ALL 5825 16 K 7 2R ) W HC T80 B 6 A5
A B-arrestinl QnfafsZma ALL A9 4E FBL I 5 2 — 25
AW
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