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Detection of copy number variations in pediatric ETV6/RUNX1-positive acute
lymphoblastic leukemia with multiplex ligation-dependent probe amplification
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Union Medical College, Tianjin 300020, China (Zhu X-F, Email: xfzhul 981@126.com)

Abstract: Objective To investigate the application of multiplex ligation-dependent probe amplification (MLPA)
in the detection of copy number variations (CNVs) in pediatric ETV6/RUNX1-positive acute lymphoblastic leukemia
(ALL), to compare this method with conventional karyotype analysis and fluorescence in situ hybridization (FISH),
and to evaluate the value of MLPA. Methods The clinical data of 95 children with ETV6/RUNX1-positive ALL who
were treated from January 2006 to November 2012 were analyzed retrospectively, including clinical features, results of
karyotype analysis, and results of FISH. CNVs were detected with MLPA. Results CNVs were detected in 73 (77%) ,
and the median number of CNVs was 1 (range 0-6). The CNVs of EBF1, CDKN2A/2B, PAXS5, ETV6, RB1, and BTG
were detected in more than 10% of all the patients. The changes in the chromosome segments carrying the genes with
CNVs detected by MLPA were not detected by conventional karyotype analysis. The coincidence rate between the
CNVs in ETV6 gene detected by FISH and those detected by MLPA was 66%. Conclusions MLPA is an efficient and
convenient method to detect CNVs in children with ETV6/RUNX1-positive ALL.

[Chin J Contemp Pediatr, 2016, 18(1): 34-38]
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AP K I 40 B M1 I %% (acute lymphoblastic
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3 ( multiplex ligation-dependent probe amplification,
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JLE ALL iR W m A 3L, B/ L
ETV6/RUNXIT'ALL 9 llf IR R AE 5 [ br L fi% 38 A1
®L 7 gk, HEJLE ETVE/RUNX1TTALL ff 3£ [
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SR, B2 i DNA ARACH) ETVO/RUNXTTALL
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I AR LA i 2 L 2 R 2 v R A i
2mL, &H DNA 2B & ( Axygen Biosciences
ONHEIFE L, SEE OBRBGE 4] DNA, 20 CAR-774 o
1.3 MLPA EEiRIEH B
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B 5 L (20~30 ng/ul.) A9 £ i DNA, 98 °C
AbFE S min, 25°CHES; BUBAES, FEEZE,
A 3 uL [ 4% 28 R A W [1.5 pL probemix ( BA 35 ) +
1.5 ul. MLPA ZZ i (#35 ) 1, 95°C 1 min, 60°C
IR 16~20 h; PCR X F# 3] 20°C, HUH PCR %5
RN 3 ul ligase buffer A F1 10 uL 7K, WAT IR
5. W10 L IRA W BIH 0 PCR 4, 2 3lAnic h
a. b I BTA SR PCR AL, 48°CEF, 1
a BIIA 10 pL S EEBHE AW, 185, fEb
JA 10 pL #2206 - HALIR AW, TR2); 48°Cil
¥ 30 ming 98°CHNFA 5 min KIGF; 20°CE &, M
PCR {CH B FE A, B 2 %05 ; M 10 pL PCR
R & W [PCRIR & W: 7.5 ul L ZE /K +2 uL PCR
Primer Mix ( £ 3% ) +0.5 pl. SALSA Polymerse (&
)1 PCRA™ 4 4% 1. 95 C 30s, 60 °C 30s,
72 °C 60s, 35 1E 3 5, 72 °C 20 min, 15 C %
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AP H; 1391 ( 149% )PAXS JE A H BLEE DUBA A
761 (7% ) PAXS & A 35 DU 3855 39 44l
(419% )ETV6 [ H 3045 DUEIAIC, 13 41 ( 14% )
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BOcE ;. HAan g g @R e 8 LY
VG SAH N R DL R DL S
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o \ e o

R CROIILE) O — e e
CDKN2A/2B(9p21.3) 18 8 8 2
PAX5(9p13.2) 20 10 7 3
ETV6(12p13.2) 52 33 11 8
EBF1(533.3) 15 9 3 3
RB1(13q14.2) 10 1
BTG1(12q21.33) 10 3 4 3

A S CDKN2A/2B 5 K5 DA el A28 1) 12 L
e, A 201 R 9 SR R, o 1 AT
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gE R 58 fil L TEL (ETV6 ) #REHE DIEE
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BREFE DLBOAL (<2 DMEESSEES ) , 10 Bl
JLTEL (ETV6) #R4EHE DB (52 e a st
55 ) o ¥ FISH AR 25 35 MLPA #6025 S AR
e R (F22) , WIEIIFFEHFN 66%., Wifh
R 7 VA5 R 2 ST KR oy R A3 22 461 (23% )
22 MLPA £ ETV6 B A 93 / S Je, 1 FISH
KW ETV6 J BRI 25 R IE . 5 FISH £ I 25 SR AH
b, MLPA il 25 R REE N 81.1%, FEFEH
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MLPASGER — n EH YW WK g,
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T 43 36 1 6 84
ba ER J : >
e 3917 2 20 51
e @) @ %
3 itk

FEHNA AR MR 7EILE ALL 1, #EE
V6 B UL 200 A S 240 ] S 0 4 1) 56 BRI 4 DL K
S, H R EE DURCE = 5 U R 25 34 A
Kz R SNP 43 Bz Array-CGH FAR B 448 )L
B LR 05 DB i o S B T AR R AR
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R 3Z B . MLPA BRI FH AR R, &
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Schwab %5 1 Jif i} MLPA ( Kit 335-IKZF1) J5
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SR 1 ALL 2L, 59% Wy JLA =0 1 Fh
FERP DUE 0, b A 1 A DLk s 1 AR
JLi5—2F, 7 ETV6/RUNXI'ALL &L, ETV6 it
e 5 54%, PAXS Al CDKN2A/B k2% 4% 7 22%,
BTG1 255 15%, IKZF1 BIAL 5 3%, A5
SHT T ETVO/RUNXIALL LA M2 B bk & 40 il
KA AN U 9 R A0 A ) 3 PR DL KR
S o A5 77% 19 8 LELA SER 5 LR A 5
AR BILEAZRAEE D (TR 1)
Jf H 3 % 4 o /£ EBF1. CDKN2A/2B. PAX5,
ETV6 A, P & A w728 19 1 5 Schwab %
15 AR HA AR

Y e (A% RURT I A9 7 1 s it e /N 1) S R
A W1 MLPA $ AR T ] LS I M B ik 32 e 2 3]
B RGBS B S A A KT Y R 2 48 DAL
A5 52 B Othman 25 " XF 61 {51 Y2t 1A% 59 115 (1)
ALL # L% F§ MLPA } Array-CGH 1977 8= #E47 43
Mric &80, Al IR 3) 126 N2 DU g S, HE
7E 1L REIE] T 13 s, AT MLPA
G ) 245 S 5 A G e A A TR R 25 SR AT R
KI, SRR 2 SR A e 22, B

2 ISEEANE A Gl i) ap S Rl EIREPVASCRIEREN
WU, FTRES SRR I N T A BUARA DG, JRA]
RE-S5 45 DB 1y B I BEARRE, e (0 A 2 A
MITETERIM B K, Foh, TR 12 5440
R 2 BB, MLPA R IZE SR IEH, HIFEH
AT RE N K AR U B e 200 i L IR . 5 Schwab
25 BRI Othman 25 " A94R8 & —20 .

FATTHF FISH ARSI ZE SRS MLPA K5 I 45 R AH
FBUG Je B, I BIRIAT AN 66%. IR Al fE
N AT DU S i 4 L L T 209%
MLPA HARTEFEAE] ' Fi4h, PR 7 k25
22 KM S MLPA KA 38 / ik
I FISH KA RIER , A7 23%. FRA AT REN 4
B DA P A A AR 1 B B U/ NRE, - FISH Uik
ToIERI ], M MLPA B AR T IR E] . 5 FISH
R ES RAH L, MLPA RN 25 SR A R AE3E ] LA F)
81.1%, [ATI, REIE PR IT kARG 5 W R S A7 Bl
T ETVO/RUNXT ALL i LH £ A $5 DU 4G o

M2, ¥EFRE ETV6/RUNXI'ALL L, [
FEAERE NP5 DU e S, S IR B EARE AR L
MLPA J5 i BAT REFIRBUE, I MLPA HART]
T ETVO/RUNXT'ALL £ JL 3 (5 $5 DA S5
ARSI
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