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Abstract: Objective  To study the expression of B-integrin family members in children with T-cell acute
lymphoblastic leukemia (T-ALL) and their significance. Methods  Quantitative real-time PCR analyses were
performed to assess the expression levels of B-integrin family members in bone marrow samples from 22 children
with newly-diagnosed T-ALL and 21 controls (16 children with non-malignant hematologic disease and 5 healthy
donors with bone marrow transplantation). Jurkat cells were treated with integrin inhibitor arginine-glycine-
aspartate (Arg-Gly-Asp, RGD) peptide. The cell viability and apoptosis rate were determined by CCKS assay
and flow cytometry respectively. Results The mRNA levels of integrins f3,, B;, and s were significantly lower
in children with T-ALL than in controls (P<0.05). In T-ALL patients, high integrin ; expression was associated
with lower white blood cell counts (<100x10°/L), minimal residual disease (MRD) positivity, and day 33 bone
marrow negative remission (P<0.05). In T-ALL patients, higher integrin 5 expression was associated with relapse
of T-ALL (P<0.05). Based on survival curve analysis, higher integrin §; expression was related to lower event-free
survival and overall survival rates. RGD peptide treatment inhibited the proliferation of Jurkat cells and increased
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their apoptosis rate (P<0.05). Conclusions

B-Integrin may play a role in the occurrence and development of

T-ALL by affecting cell proliferation and apoptosis. The expression of integrin Bs is closely related to the risk
of relapse of T-ALL. The expression of integrin 3; is closely related the treatment response and prognosis of

T-ALL.

[Chin J Contemp Pediatr, 2017, 19(6): 620-626]
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Tk B

B U7 #% 1 2 2016 4F 6 H. TG & 1 A4 A7
(event-free survival, EFS) “N#Ji2 ZE H K S & 4
A fERT ], FOEAE RS, EE. T, &
ATE (overall survival, OS) 12 BIET- B ME T
LRI Sackcaing |
1.3 SR HEE qRT-PCR &l p BEZERIE

FEBILVIZ N 1B $E 1~2mL, EDTA #t
&, AR 20 53 B 5 mL, 1000 r/min £ .0
20 min, PBS PR 2 i, WEEB IR AN, R
FH S 98 6 B qRT-PCR BEAT B 254 2 KRN 7
FRIBAEREIN . 51 PR Genebank (¥ J4E $2 4L 1)
mRNA P AT (JEais AR ERHEA
FRAEIA L) , W36 10 AR 4E TRIzol 35 ( 52 [
Invitrogen 23 7] ) BEH] 454 BMMNC (1.5 RNA,
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NanoDrop 2000 73 VGG EE TN RNA ¥R M4
FRAE 0 AR & (KE F YRR RA )
UL 2 pg RNA SEAT30 54 S HE cDNA SO,
fii 1] BioRad CTMX SZH} 2 it PCR {417 PCR
JE LT NG R h A0 HT . FEAR L mRNA 35
KR 22 CT B AT A X E /A3, GAPDH 3
PR Bk B R 2k /M i PG B

®1 PESEFERERASERNSIWFTI
L4 SIS (5 — 3) Bt 751
ITGBl  Forward: ATGACAGAAGGGAGTTTGC — NM_002211.3

Reverse: TTGACCACAGTTGTTACGG
Forward: GCACGAAGTTCAAGGTCAGC
Reverse: CGCAGCGAATGGAGTCAG
Forward: CCCTGCTCATCTGGAAACTC
Reverse: TTGGTGAAGGTAGACGTGGC

ITGB2 NM_001127491.1

ITGB3 NM_000212.2

ITGB4  Forward: ACTGGGTCCTTTCACATCCG NM_001005731
Reverse: TGTTGCCCTTCTGGTCCTCC

ITGB5  Forward: CTGGAACAACGGTGGAGATT ~ NM_002213.3
Reverse: TGGCAGGTAGCAGTAAAGAAGA

ITGB6  Forward: GGGGTTTCCCTGGCTATTCT NM_000888.4
Reverse: GAGTGGATTGGTTCCCGTTT

ITGB7  Forward: CGGGAATACAGTCGCTTTGAG  NM_000889.2
Reverse: AGGATTGATGGTGGTCGTGAT

ITGB8 Forward: ATTCTTGATTGGGTTGCTT NM_002214.2
Reverse: CGTCGGTAGGTGACTGCTC

GAPDH Forward: GGTCACCAGGGCTGCTTTTA NM_002046.5

Reverse: GAGGGATCTCGCTCCTGGA

1.4 ZHREMR R RS Fr

N Jurkat 41 ffd #R W H 3¢ E ATCC 4 jig /&

( ATCC®TIB-152™) , 5 B BE B K22 B e )L 3

B Be LA AL R IR A7 . s 32k & 10% Rk
3% . 100 U/mL 7 - $5 82 1Y RPMI-1640 35554,
FEFRA SR 37°C . 5%C0,. WA, 5 2~3d
AR TR, BOMEUE KA A T 5055
1.5 CCK8 i£#&ill RGD Ak ¥t Jurkat £ i1 3% 58 &Y
=20
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B RGD K (SEEIBTHI T AR ) , 4L 1 x 107/mL
FEFh 96 FLIEFRM, AL 100 uL B3R IK R . 52864y
6 21, RGD KA EE 43 51124: 0 mmol/L., 0.2 mmol/L
0.4 mmol/L. 0.6 mmol/L, 0.8 mmol/LL.. 1 mmol/L,

AHRINES, FHlEF6. 12, 24, 48 T}
72 h, BHFLINA 10 pL CCK8 itF ( H AR~ 4L T
WEIERT ) , ARZeEE 2h, BEFR{CINE 450 nm %
KAMEEFLEIWOEREE (0D ) o SKIRER 3 Ik,
1.6 Annexin V-APC/7AAD U4 Jurkat 28
BeUA T

SE AL 2 ZH: 1 mmol/L RGD Jik &b 3 26 F11
ARACHEA , BB KA Jurkat 4006, 432 ALPR
Ja B8 24 h, WAE4EME, 800 r/min .0 5 min, 3
3, WA PBS PRI 2 WK o AR TSI £ (b
BT E] ) BEBEAT Annexin V., TAAD 285644 (4,
12K BD Accuri C6 3t 240 Al A 43 B 2¢ Y6 G 6, K
Foo A7 FRIRCQ ) /RMIPH T- 4, A IR (Q,)
NI TO AN, AR (Qu+Q,) /R T 4R,
SHEE 31K,
1.7 FHitFEHR

K FH SPSS 20.0 45 i 2% 5114 1 47 Kicdie Ab 2
JE IE 4345 14 31 it BERE R A A 00Y 4 2 [Py,

(Pys, Prs) | 3m; IEASA0 1T BERER 3

o+ bRifE2E (x+s) FoR, PHLLIE] FLECR T ¢ 46
587 Mann-Whitney UKt ; Z4n L& iR H
Krusikal-Wallis %3 % Bonferroni 1542 1E #6556 7K 1
K JH Kaplan-Meier 53875 X BURRAG 30 PFAG T3 F A
FERMBARLEER  P<0.05 W2ERA G5 L,

2 #R
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EXTRRAMIL, T-ALL ZH35% B, By Ben
B;. Bs I mRNA ik 22 G241 L (P>0.05) ;

WA KB, By Bs B9 mRNA £k K F % T 4
(P<0.05) . WL 1,

22 HEERER Py B3 Bs RIEKFE T-ALL 5 R4

fERYFE K 1%

BERPB,. B FEAFMG . AFH. faks
U800 T-ALL UL R IA 2 7 S T2
B X (P>0.05) ;5 BEFR B, TEANA I H 40 T4
<100 x 10”/L A T-ALL H LR K 458 ( P<0.01 ),
FEARTMES] ., s, G T-ALL 2 [ (h) ik 22
SWEAGIEE L (P>0.05) o W& 2,
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ﬁ 0.02 . #® o107 ¢ #0057 *
= coee = 0.000008 = —_ = _
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": -: 0.000006- . ': - . . ‘: 00
0.0024 °1 el M 037
DZ: RE QZ: 0.0000041 E we I QZ: 0.024 1
g 0001 u £ 0.000002- . E ol AR R ootd  —u .
0.000 . '-:?- 0.000000 T L . 000L__sente ) oo T e
Go‘\“o '(-V‘\'\‘ c,o‘§S «yy 00““0 (-P)'\’ 00‘\“0 '(‘P‘\’\,
TGRS ITGB6 ITGR7 TGRS
1 BEZE B RIKRTE 22§ T-ALL 2JLHIRIZE
EL% 2 %é% st Bas Bs i%ij_:]qu—lﬁ T'ALL IIEE‘E%?IEH"]#E*'HE [Pso (PZS’ P75) ]
& RAFAE ik BERB, UfH P1E AR B, Ufd PlH BER Bs UfH P{H
PEH
% 17 0.0571(0.0193,0.2776) 26.0 0.21 0.0022(0.0007,0.0060) 35.5 0.61 0.00004(0.000003,0.0005) 35.0 0.58
& 5  0.1092(0.0782,0.6527) 0.0020(0.0002,0.0271) 0.0002(0.00003,0.0016)
(%)
1~10 18 0.0973(0.0380,0.3409) 27.0 0.47 0.0024(0.0012,0.0058) 20.0 0.19 0.00005(0.000003,0.0004) 35.0 0.97
>10 4 0.0441(0.0082,1.7010) 0.0004(0.00008,0.0107) 0.0001(0.000003,0.0479)
WBC 4 (x 10°/1)
<100 14 0.0987(0.0380,0.5854) 40.0 0.29 0.0027(0.0020,0.0164) 17.0 0.01 0.00005(0.000003,0.0012) 53.0 0.86
>100 8  0.0785(0.0091,0.1447) 0.0007(0.00009,0.0015) 0.0001(0.000003,0.0003)
fak B2
R 16 0.0970(0.0352,0.5248) 36.0 0.40 0.0026(0.0007,0.0122) 25.0 0.10 0.00005(0.000003,0.0006) 46.0 0.91
f=y e 6 0.0785(0.0009,0.1774) 0.0011(0.0002,0.0019) 0.0001(0.000004,0.0006)

23 EEE o o
XM

e AR D33 B BE 2% IR S . MRD Xt
T-ALL [ UG B, Bs INFRIXTTHM (P>0.05) ;
WA E B ERE L T-ALL BILER K& TEE L
T-ALL £ JL (P<0.05) , {H B, 7E A JCH & T-ALL
BILWMRBZER TSI L (P>0.05) . BAEF
B, 7E MRD PHM: . 2 33 RAZ MR T-ALL & L3R

KPS (P<0.05) , HiRJEids: . AR R

Bs RiEE T-ALL BT RMEY X By BIRIATCHM (P>0.05) . W3k 3,
2.4 EEE By P T Ps X T-ALL EFFRHHM
P2 By By 5 B (9 mRNA 2375 T A
FEAS (QUFEXTIRAL ) TP 80E ORIk, Rz
WA . BAAE By Bs AR SIREIL T-ALL
ALY EFS 0 0S B 22 R ¥ LG i+ 2% 18 L
(P>0.05) ; B, 71k T-ALL 2 LAY EFS, 0S %

BT By A& ILE (P<0.05) o VLA 2~3,
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R3 EBAE B.. Bs Bs REKFET-ALLBTEREXME [P, (Ps, Pys) ]

I RAEAE 1% BERB, Ui PE BER B, Ul PME AR B Ufd PME
MRD
[k 16 0.0782(0.0191,0.2190) 33.0 0.29 0.0016(0.0003,0.0026) 9.0 0.004 0.00005(0.000003,0.0003)  29.0 0.17
PR 6 0.2004(0.0488,0.9830) 0.0187(0.0052,0.0549) 0.0015(0.00002,0.0293)
A INTN
UK 15 0.0571(0.0145,0.2398) 35.0 0.23 0.0017(0.0004,0.0026) 27.0 0.08 0.00004(0.000003.0.0003)  34.0 0.20
AN 7 0.1566(0.0716,0.5606) 0.0032(0.0013,0.0517) 0.00024(0.00002,0.002950)
D33 H iR
G 17 0.0716(0.0236,0.3287) 32.0 0.43 0.0017(0.0004,0.0027) 13.0 0.02 0.00004(0.000003,0.00028) 22.0 0.12
NG figt 5 0.1566(0.0547,0.4380) 0.0233(0.0022,0.0582) 0.00034(0.00003,0.01036)
W3
T 16 0.0782(0.0191,0.3920) 41.0 0.63 0.0021(0.0007,0.0049) 47.0 0.97 0.00001(0.000003,0.000233) 19.0 0.04
H 6 0.1329(0.0477.0.3200) 0.0020(0.0002,0.0549) 0.00033(0.00020,0.00177)

ITG B2 ITGB3 ITGBS
1.0 - 1.0 - ek 10 - g
0.8 - fIE A - ik 0.8 - Ak - Ik 0.8 - Ak - Ik
. . . S FE T i T - s -
# 06 ¥ 0.6 06 e ————
= 04 = 0.4 W = 04
0.2 0.2 ' 0.2
P=0.571 P=0.049 P=0.843
0 01 0
0 20 40 60 0 20 40 60 0 20 40 60
HEAEIsHE] (H ) AR (H ) HEAERTE (H D)
B2 #BAEP2. B3 5 FiAKEN T-ALL &)L EFS ZHIRNT
ITGBR2 ITGBR 3 ITGB 5
1.0 - ik 1.0 L ik 1.0 L f ik
- Rk ~ ek - Fiik
0.8 - Kk - Wk 0.8 I+ ik - Wik 0.8 - fik2ik - Wk
- i - % - ik - Mk |+ ik - W%
w06 06 064
u U u
S 044 < 04 S 04/
0.2 0.2 0.2
P=0.465 P=0.010 P=0.202
0 0 01
0 20 40 60 0 20 40 60 0 20 40 60
HEAERTTE] CH ) AR (H ) HEAERTR (H )

B3 EEHZE .. Bk Bs FIBKTFEXT T-ALL £)L OS RFFM

2.5 BAZMEIF RGD Bkt Jurkat ZBARIEFER  Jurkat Z00E 24 h 5, FHIATR (4R Q4/ B4

TR B o TR (RIR Q2 BANE) 5 EH
5 R AL PEZH A L, RGD JIK A% 9k BE 458 1, T3 (PR Q2+Q4/ SAHMIEL ) FAALFRL 4] 1

2. 3 K (¥ Jurkat 40 M A7 1% 3 1 8 3 FEAL, L i (E14B) , HEET RASET R TR

1 mmol/L ¥k BEZH I AEIG R AL, ZRA%it#E A4 (P<0.05) , WLk 4,

X (P<0.01) . WK 4 A, 1 mmol/L RGD ik 4b #H
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A B
. RGD ik iz
401 0 mmol/L b HHZH
~+ 0.2 mmol/L
=~ 0.4 mmol/L
=== 0.6 mmol/L
0 0.8 mmol/L,
1 mmol/L
%
= 2.0+

05 1 2 3
fERIREE (d)

E 4 RGD BAAEER Jurkat RIEE AT B R
RGD JIRkALBE 24 b J5 14 Jurkat U0 100 A7 EZBR (Q2) - BRI T4, A7 F 2R (Q4) 7 FLII T4, 475 R (Q2+Q4)

AN

* 4 1mmol/L RGD RtAbIE4H 5 R AMEA R T-1H R EL L

(x+s, %)
20531 BHT HHMTR TR
HAbFRL 114£13 8.8+0.7 2.6+0.6
RGD Ab#ZH 23.8+4.0 169+1.1 6.9+3.1
tH 470 11.97 2.01
P 0.042 0.007 0.182

1 [RGDIMEIR - HEIR - RAEIR.

PG R WA AR 2K, A A5 40
MO/ LR AR B AR AN S5 S, 251050
Mg i A IR SR ES YRR Y, '’
TPk T-ALL A9 B ZHERAE, 02 52 M 115 0 J5L A
Z—. 0 B A RAE T-ALL & 148 & 8 v e (48
HHANEEE .

T-ALL 2 JL# ALL e AR, 2 33 K
B B 2% f IR S F MRD 2 8% T-ALL fE 6 1 40 41
FALTT o B A EE B, BB SR T-ALL IR YTAL
WEH ", AR A, 433 KA %M
ot MRD BHPE Y T-ALL LG R B3 KKK
s BR T-ALL BB E 5 MRBm TEEK
T-ALL L $27R G R ZE T REn] IE R T-ALL
BILH TS FIBHE AR . A AR BT Rt o,
HAE B3 MRILH EFS. 0S 8K, dh—En]sk

10

10°
AV APC-A

A: A[RIHEE RGD BRALHE Jurkat Z0HIAY CCK 8 HiZk; B.

B R B3 HFRBKFTIVER T-ALL 7R B H
G . ABFTER L, 4K B3 7EAMH I 40
Huit4k <100 x 10°/L 4 T-ALL HJLF A K P45 .
7T 1 P 40 M3 00 T-ALL 4 15 25 S/ 1
H3E G &K B3 Rik/KFS T-ALL FHATAEIT M U
Z B KR R KA — 25 1E5E

RGD MM &R . HEAMARLZMRAR, |
DA THMINEREA T, REAR Rk (&
A2 aVP2. aVB3. aVP5) Y FE B 4s 4 4 1,
iF 5 RGD IKBEFE ST EES A A R BRIk, N5
i I B A 36 S £ A AT =2 TR A AR LA
VA . k. RIS AR Y AR ST I
A ZMEIFH RGD BRAVEH T Jurkat 40/, &30
RGD kAL BES  Jurkat 40 TG fin . A= 77K
FRE, 1 H RGD KXT T Jurkat 2 384 58 4 110 1 7
FEA WK, R B4R FET fE &
TR A S 08 T, IS5 T-ALL
(&R R, BEEA R TRESCN JLIE T-ALL B
OPEYNS Ly

ZE R, B AR EZE T el S A )
BRI TS5 T-ALL (KA L, A KBS
K5 T-ALL BILE ZE KB # VI, BEE B3
ik 5 T-ALL BILIRYT RN B B 2 VIAH G, 38
MM, KT IRSEIRAWIGY, I BERS IH I B 3%
G RTE T-ALL FEIBLEL, AE ARG T He it 2]
SEMRE
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