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[(FZE] BH W25 TH PAXS BURFE TR E B A R R 10 B R MM 400 F s (B-ALL) &
LR A BB, FEE—00 0T PAXS KN B 5 ALL FUG ARSEM:, o3k JHE B B (MLPA) H;
AR 2008 4F 4 A 2 2013 4 4 A YIS TCRr AR E I 4 55 1Y B-ALL JBULESIRAL (R IEE MR R GeBdm
Jipgd JLEE ) (Y PAXS BE[REE DUBUE I . ARYEA TC PAXS RE[R B/ Bl de I fR B4, 458 86 il L 18
B (21% ) KAT PAXS BRSBTS HT A S B0 8 = PRSI G 4 (P=0.001) . Kaplan-Meier 5347
R BURALHEASE (DFS) R BALTIEAA (0.69+£0.12 vs 0.90 +0.04, P=0.017) , {HFLE LR EA:
T2 (0S) FERTGIFE L (P=0.128) . Cox EAHIER, PAXS LK J#m DFS IAFIHZE (P=0.03) .
518 PAXS B IURAR L (/R 5 B-ALL )L DFS BT fafs B % .
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Significance of PAXS deletion in childhood B-lineage acute lymphoblastic leukemia
without reproducible chromosomal abnormalities

LIU Xiao-Ming, ZHANG Li, RUAN Min, LIU Tian-Feng, ZHANG Jia-Yuan, LIU Fang, QI Ben-Quan, CHEN Xiao-
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Abstract: Objective  To identify the incidence of PAXS deletion in childhood B-lineage acute lymphoblastic
leukemia (B-ALL) without reproducible chromosomal abnormalities and to investigate the association between
PAXS5 abnormalities and prognosis of ALL. Methods Multiplex ligation-dependent probe amplification was used to
determine the copy numbers of PAXS gene in children newly diagnosed with B-ALL without reproducible chromosomal
abnormalities between April 2008 and April 2013 and controls (children with non-hematologic diseases or tumors). The
patients were classifiied into deletion group and non-deletion group based on the presence of PAXS deletion. Results
Eighteen (21%) out of 86 children with B-ALL had PAXS deletion. The deletion group had a significantly higher total
white blood cell count at diagnosis than the non-deletion group (P=0.001). The Kaplan-Meier analysis demonstrated that
the deletion group had a significantly lower disease-free survival (DFS) rate than the non-deletion group (0.69+0.12 vs
0.90+0.04; P=0.017), but there was no significant difference in the overall survival rate between the two groups (P=0.128).
The Cox analysis showed that PAXS deletion was a risk factor for DFS (P=0.03). Conclusions PAXS deletion is an
independent risk factor for DFS in B-ALL children without reproducible chromosomal abnormalities.

[Chin J Contemp Pediatr, 2016, 18(4): 287-291]
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AP kI 40 B A1 I %% (acute lymphoblastic
leukemia, ALL ) J2& JL 22 B 1 & 5 58 i e 10 5 e
e, WESBJLER T WEZERKE, TFERE
B, JLE ALL TURER T B2 5 AMAER . P12
A0 PR BY L R YT SON SE DA DG L
Hb, BILIGTT R RN ERAF I INR B - (minimal
residual disease, MRD ) X F 5 A H 2R H LW
A Y A R R R I ) DG RO R R
.72 MRD i) ) o 2240 i, (HX) T Jo e ik B
etk 5 % (B JC TEL/AMLL, MLL/AF4, E2A/
PBX1, BCR/ABL 4§ il PR KOG b G o 1A S8 )
(%) ALL L MRD (%) W 5 Sk — 20 SRR e, Ak
R (R 978 | Bk PRI DU 728 5 D) R 55 ik 12 &R
GERT « AUMIEI L e 0 o A OG0k PR 2 A 1
e ST ALL LA US4 AN 5, n]
DI ) 900 A

PAXS5 J& T & P SF 1Y paired-box (PAX ) &%
WM, AT 9 SY R 11X 34 (9p13) ,
RZFE P ME— TR Il REERIX DL, FER
KT B 4L e & B RREE R B, 2 B 431k
& F ikl A G e B0, #E ALL
PAXS JE[RIZAE | FRIBHFAE B XTI RIS A A1
HHGEA—, B EBEhF I s A ™,
KT PAXS B PH 95 DUEC e LB TOR ik B YL (5
TS5 B-ALL Hh i & A 155 0 B i PR G ST Py A i
AHRIE

T i PAXS i [AP8 DLESCS TR TR A B )
Jea R S B-ALL L i S 1 B0 S22 Ak
TR BYsENE , AT 22 B R ET D 1S ( multiplex
ligation-dependent probe amplification, MLPA )7 K
X 2008 4F 4 H 2 2013 4F 4 A AT 3o %
CCLG-2008 J5 % ¥R 47 1Y 86 191l F B B 4t (0 14 55
B-ALL [ JLYI2 Y DNA FRASEA TR, I [l o5t
PEIHTIZIR 53 LA I R S TS o x5
Pl Y AR S 3 B-ALL B LA 0 T i
THEMBEURS AR MRD WSS, E—D
JLEE ALL P75

1 ARSI

1.1 —R&EN

B 2008 4E 4 H F 2013 458 H B 1|, F

BE #1912 I AT 3R A5 2 05 1 B DNA & (1) TRk 5 80
Yo K 5 % (B JC TEL/AML1, MLL/AF4, E2A/
PBX1, BCR/ABL 5l JE R SO0 et fA S0 )
() B-ALL LI 86 4, Jurd Lyt i v L3
M Ifi. 975 ALL2008 75 %5 ( Chinese Children Leukemia
Group, CCLG-ALL2008 ) 44 Afm ik ', ) i 16 B
10 13 i 3R G s K e k3 2 O 1 40 B B A
BEARLZEAE X IR, AR ARG AR 2 W4 A
A ) A
1.2 2. SBIRIET RAIEH

W R AR ROVARES ] 1987 4E 4
F I35 Py 7 3518 2 il 2 B AR 1E K CCLG-2008 fby7
ﬁ% [10»1210 ':F‘HZT'? Zﬁ%é}ﬁ ( central nervous system,
CNS) AR EEARIRIG IR R B, 152
AR I A R B AR R S (B0 IR
Rk ) K, 40k CNSTRES (T X2 R 4814
M 2A, Jorh X P28 R 555 IR KRB, T
HX I8 R GE S SRR o ) CNS2ARZS (i
A VRCRT U B ) F L 20 ) R T 2 B RO
HLLM ) J CNS3ARA (X2 REE A I ) -
SE AN IR T ISR O SR AR YT S 8 KA I
F L5 20 AL <1.000/uL. R HU G TT RN AF 5 OBAS
R AR A E A= 1000/uL.
1.3 MRD #&il

I ]t 22X 24 AR 0 A A 0 A8 L5 Sy
(15d), EAIF)E (33 d) FIPLENEYFHIE (90 d)
B e 4 5 B R L
1.4 MLPA #&i

BT & bU e B 86 3~5mL, 4 PBS i B,
FH Ficoll #k E 41 M 43 25 W 40 25 B i 50 A4~ 2% 20 B
( mononuclar cell, MNC ) , 1100~1200 %% /min,
B0 11~12 min, W HCH [R] 40 )2, F i R 4k 22
W (phosphate buffered saline, PBS ) ¥E& 2 ¥X,
800~1000 % /min, &.0> 7~8 min, 7+ [ ¥&. T4
RS e, —20°COKFRVRAE# . Hial R & D 3R
P2 B DNA, #% [ SALSA MLPA probemix P335-B2
ALL-IKZF1 i 57 & ( fif 22 MRC-Holland 2\ ] )
i B A5 2F 47 PAXS b B 7 (PAXS-1. PAX5-2,
PAX5-5. PAX5-6. PAX5-7. PAX5-8. PAX5-10)
P& DUBO AR LRI . BT A45 5l i) GeneMapper
4.0 FRAFFN Coffalyser X AFHEAT 2 2 1 4B 0 AR
A TC PAXS BISKE 86 5] L4 i i 5 2 A
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Jef. PAXS B 7 AFERSNEF P ER 1 A EE ®2 GRRASIERKAERIELS [# (%) ]
MIMR A RA R EFEA BT 5 1 PAXS B PR POl e 7 P
P TCAT AT 4 DI R B e “AEBRRA” I 18(100)  68(100)
1.5 SITZES e
PP GEv 200 A 15 1 SPSS 17.0 FAF5E 1o % 1372) 49D e
PHUVERLRI ¢ foth; HHERRLRIT Forio, & e
17 6K A Kaplan-Meier 4381, 2 K 2 508 >k H 10 ) 056,
COX [alH43#7, P<0.05 255 B A5 X > 10 422) 8(12) 1.296  0.266
Tolk HEAE ] (disease-free survival, DFS ) #5 4 M CNS
A% CR FH IR B E R SAET-HIRTE . SAAE (overall CNS 1 17(94)  64(94)
survival, 08 ) #: AW B BET- ol AR R BEDT 1Y B TR] CNs2 1(6) 46)  0.003 0.958
BEVIHEE 2015 4E 10 A 31 B, Ui &b 55k NS 3 OB
. B2 A AL ( x 10°/1)
<50 12667)  60(88)
=~ 5 663) 512 4858 0.028
2 &R AR
SN R4 11(61) 58(85)
2.1  IGRIFER PAXS GREERELEL FIvZ Nt 633) 1015 3773 0.079
86 Wl ILH 5 62 i . 2 24 1, hfiAFERY 5.5 Mlj;ils) L& 0(0)
(1.0~15.0) %, 18 4] (20.9% ) KT PAXS sk, MED <0.05 w3
BRI 1. 86 BLRILHERAAL 18 B 0.05 < MRD<0.25 211)  1421)
G I LH 68 . BRI B ILWISI AN HEO MRD = 025 sy e o
W TARBA (P<0.05) 5 TPILH B ILIEYES) AR 317 10(15)
AR . W2 BN BCIRAS L SR AR TR IR DL MRD (d33)
515 K. 33 K. 12 JA/ESE MRD &5, £ 58 IHDEAT 9(50)  39(57)
TRFE (P>0.05) o W3k 2. ;?3;)1:0241}{])<O'01 ggi; ljz;) 2251 0.524
FNsE 1(6) 7(10)
#1 1861 PAX5 Bk BILEMEKLER—RHR %) MRD (d90)
PAXS Ah TR i KR MR <0.0001 14(78) 5277
AT (1.2.5.6,7.8.10 ST ) BBk 5 28 0.0001 < MRD<0.001  0(0) 12 370 0046
15,7 AR 3 17 MRD = 0.001 1(6) 5(7)
1.2,5,6,7 B-4M i Fie 1 6 ATE 317)  10(15)
1.2,6,7.8,10 ‘5 4k i F-E R 1 6
137810 BRI 1 6 22 WERiAXEEILE
j; i&ﬁéﬁﬁ% i 2 Kaplan-Meier 7% 73 #1 . 75 @kt 2% 44 % DFS
5:7:8 PN TE S ) . B K T 3k B2k 4 (0.69 +0.12 vs 0.90 £ 0.04,
6,8,10 SHNE Tk 1 6 P=0.017) , {HFZ% 0S LI B 2% 5% (0.83 £0.09
gl | ST Bk 1 6 vs 0.94+0.03, P=0.128 ) , UL 1~2, Cox %4047
AL 6 SIM TR ! 6 SR, EHERR T AR PR RS AL
P L6 MR . RAESRI UL 15 K
A1 18 100

33 K. 5512 JE B85 MRD 25 £ 5, PAXS Btk
1 R L DFS BAFRZE (P=0.03) , L3k 3;
{EXTE LAY OS JCHH S 52, P>0.05,
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1.0 v BRAL 1.0+ ke
o JEERA - JEER A
0.8 0.8+
Z —~
u
2 o064 S 06
H_,
E 0.4 ﬁ 0.4+
= BiE)
]-R 0.2 0.24
0 04
0 20 40 60 80 100 0 20 40 60 80 100
At (A AR CH )
B 1 #hkAS5IERRSA 3 &£ DFS thik B2 #hkBAE5IERKAR 3 F OS thik
R 3 Cox ks PAXS Bk R HREMLEBIHRRE B-ALL )L DFS HIRIN
H 5 SE . Pl RRN wed
L R
THR R
PAXS5 filtk -3.499 1.612 4.709 0.030 0.030 0.001 0.713
e -0.217 0.822 0.070 0.791 0.805 0.161 4,032
A 0.273 0.132 4.261 0.039 1.314 1.014 1.703
CSF IRZS 5.160 1.833 7.923 0.005 174.112 4792 6325.707
WIE 4 B AL -0.002 0.009 0.054 0.817 0.998 0.979 1.016
LR 5.016 1.478 11.522 0.001 150.789 8.328 2730.112
MRD (d15) -0.180 0.477 0.143 0.705 0.835 0.328 2.127
MRD (d33) 1.311 0.553 5.612 0.018 3.708 1.254 10.967
MRD (d90) 0.901 0.398 5.133 0.023 2.463 1.129 5.372
3 itie TARBRIAL, $ PAXS ek LAY IR RIAN LA

0 IR L 200 L P s 2 ) L A L
e, R IRALE H AT AR 2B, 7E B 41
I b IR B Y, PAXS 2 85 1 1,
LT IE AT i B A AR SR SO R S 2R B
AR S S G SR RS, R IR B R Ak
B, DT AE B 4 M R0 ) o & B i A
MR . A PAXS JR3E, 7T BULEA B 240
P A0 (4 = R YNV L = 1 S A |
U, PAXS 7E L2 201 Ik U 240 M P i s b i 7R
H5g R ARG, AR SR, 86 il LT
A I8 Wk T PAXS BRI 20.9%, FH
T Ribera 25 " 4R 38 A9 A T 4F PAXS Bl R
(34% ) , LT Stasevich 25 " N AT IR £
APERTI Y )L 3E ToRr IR Al A S5 R 58 19 B-ALL #&
JL PAXS e 3 (27.9% ) o WZH 5 LI PR AR E
g o, SRA B LIS I A0 MR B

R T BE R TR PAXS B L. R4, s
BILBIT R G EEHE N BB T EARF T i —
BT, P ILAEMER] . AFEY . B2 E I
PRI SRINEIT IR AL LGS 15 K. 33 K.
12 JEEH58 MRD L34 TCHA i 25 5% . 7R PAXS Bt
XF T 0 B AR S B-ALL gL AT RS2 T
R ERZAIN UG H ZE . B Kaplan-Meier 7
K Cox 40 B34 i 7s PAXS 1926 A F) T 88 LY
DFS, FRRUESE T PAXS Sl e TORRIR S EL YL (A ik
S B-ALL LW A E L, R EX T HIL
0S WsZM A —Efad, (AR EEER, 6
SRR BR A, o B A B B R AR R T K
P i P EUE K LA AT LA K i 1) i A= A7 A
—EXFR, MERKFHVIEE ., PRB A B
FSETF OS WA T8 T8 L s, 5ok, hF
I G AR R A AE— B B bE, AN 2T A fE7E
Peta i 5w i R LY REvERR MR ok, R,
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ELANPIEEE g3 S RN ) o) K VA a5 7 N
Lo e A (A A% 2 73 A 25 22 Pk D - B (B LR 5
PR e R EAT RGN, 359 DO R S 8 35 O S E
TCRFRE L R S L, 7E—E R LIRAN
TGS ARG R AR AT R

Zi BRA, JORRIRE G G A SR B-ALL &

JUFFAE—E HLIi PAXS SRS, IR SR AT 4
7 R LRAT B i 1) A A KT B 9 2 i 3
WY AR AR IRI s ALy 5 B R] REA BRAE K
X B LRGN ], S FLAp U 22 IR AL
22, AR ERNRI T RECR .
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