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[(FZE] BM HT— L2 5HE RT-PCRXLE SR A A M ALL )& UL 4 Rl 56 5 AR AR
FiE 2003 4F 1 A #2010 4F 12 #1209 ALL 2L 76 4], SRAEFTA BILEREInA, $REAMLE RNA, —25
% & RT-PCR 8{H #LE R PCR #:%F E2A/PBX1, MLI/AF4. BCR/ABL Fl TEL/AMLI gl 35K HEF 46010 ; DNA
WF X PCR &5 B THE, S8R — %L H RT-PCR & DNA I 53 7% 76 #i) ALL & L+, TEL/AMLI
Tl L PRI BE R 12 41 (P2 3 0 500 298 bp 9 45, 259 bp 3 491 ), E2A/PBX1 Filt& 3L B 3 4] (=i K
373bp) ., BCR/ABL ElG R BHYE 1 6 (P=H)K B 2124 bp ) , MLL/AF4 Gl BRI BHYE 7 61 (= 22 4351 R
427bp 1491, 673bp 6 i) , SHHLE PCR SR —8. it — L2 E RT-PCR v W T JL#E ALL %
D gl FRE PR A U [ MELRILRIZE, 2015, 17 (4) : 332-336]
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One-step multiplex RT-PCR for identifying common fusion transcripts in childhood
acute lymphoblastic leukemia

CHEN Xiao-Wen, WEN Fei-Qiu, LV Rong-Yu, ZHANG Min, ZU Ying, MAI Hui-Rong, WANG Ying, YUAN Xiu-Li, LI
Chang-Gang, MA Dong-Li. Institute of Pediatrics, Shenzhen Children's Hospital, Shenzhen, Guangdong 518038, China
(Wen F-Q, Email: fwen62@126.com)

Abstract: Objective To evaluate the efficiency of one-step multiplex RT-PCR for identifying four common
fusion transcripts (TEL/AML1, E2A/PBX1, MLL/AF4 and BCR/ABL) in children with acute lymphoblastic leukemia
(ALL). Methods Total RNA was extracted from bone marrow samples of 76 children who were newly diagnosed with
ALL between January 2003 and December 2010. These RNAs were analyzed for TEL/AMLI1, E2A/PBX1, MLL/AF4
and BCR/ABL by one-step multiplex RT-PCR or common nested-multiplex PCR. The PCR products were confirmed by
DNA sequencing. Results TEL/AMLI1 was found in 12 cases (the length of products was 298 bp in 9 cases and 259
bp in 3 cases), E2A/PBX1 was found in 3 cases (the length of products was 373 bp), BCR/ABL was found in 1 case (the
length of products was 2 124 bp), and MLL/AF4 was found in 7 cases (the length of products was 427 bp in 1 case and
673 bp in 6 cases) using one-step multiplex RT-PCR combined with DNA sequencing. The results were consistent with
those using common nested-multiplex PCR. Conclusions  One-step multiplex RT-PCR may be another alternative for
detection of common fusion transcripts in children with ALL. [Chin J Contemp Pediatr, 2015, 17(4): 332-336]
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M FE S FhrEZ —, NMEESTKF
2D BT U R AR AL, IR R
Wrindr k) . FI s . TR AT O &
SRRl RIS, JLEE ALL i s U el L
L35 1(12;21) 5 £ JE B 1Y TEL/AMLL fil & 5
t(1:19) Sy A I i1 E2A/PBX1 il & 52 L 1(9:22) %)
{7T% B HY BCR/ABL @ilA 38 R DL 1(4511) G T8 1k
() AF4/MLL fh A5 e PR M e rp i 79 X 5 3 1A
7E B At ALL SBLH & AR i, AF4/MLL fil
AN AEEILA M s 23 Db DIAEERN
o k2 R $ RT-PCR (753%™, 4 Rk R
WHLF B BRI 2% Ty, ARWICR ARk
Z H RT-PCR — k4" 34 I [R] isp Az |34 JL 2 ALL
HRRH LAY 4 XTRLE SR, BUSHCI RSIIA R
HARIRGEWN T .

1 #BRERE®

1.1 HFRITH

VEH 2003 4E 1 H & 2010 4F 12 H ARBHiZHY
76 1l ALL 9] & BB LA WF G %, Horp 5 53 4,
2 23 1], AERATEEE 5 d~12 %, AR 4.13 %
ALL W21 J2 FAB 73 BUbRiES U L 2Rk EL 40
i 2 T @ (5 BT R ) M 68 4l
B M S e AL, Horh B 4H I 64 4],
T AR 3 6, NK 4if 1 41, 2005 4F 6 H LAAT,
I7 05 e die /N L b AR o2y T i (4R
TUIBITE S ) Mgk, LURHE GZ2002 ALL 17
I Wk, ABRIE B R BLEE G R A

1.2 RNA ##i#2 % cDNA &l &

I ALL BB T B i B Ba . (A s
A0 e 80% LI ) 1~1.5 mL, i ] QTAamp”
RNA Blood Mini Kit ( QIAGEN, & ) filifialR M
TRIzol (INVITROGEN, E[E ) $2HUE RNA, 24h
IPEIERE T G He BE 4B E . 1 pug B RNA [ &
JSCAE A R BE I okl ( RiER YA ) W
TSR B ¢cDNA
1.3 —% %8 ERT-PCRFER PCRIENFHE
ERA

(1) —#:£F RT-PCR: E2A/PBX1. AF4/
MLL. BCR/ABL Fl TEL/AMLI fil& 5P & 2 18S
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RNA 58S sk ' (£ 1), 514H 1
SRR A YA R A A, R PrimeScript”
One Step RT-PCR Kit ( K& FEW A v ) 750 &
17 RT-PCR, WK ZR (25uL) . PrimeScript One
Step Enzyme Mix 1 pL., 2 x One Step Buffer 12.5 pl.,

LRSI (10 pM ) 4% 1 pL, RNA #ifi 0.5 plL,

ARARFBUH ddH,0 b o S BE A& fF: 50 °C 39 % 5
30 min; 94 CFZZE P 2 ming 94°C7AEYE 305, 57C
Bk 30s, 72°CHEAH 2 min, S 35 ¥K; 72°C LEfH

6 min,

*®1 —HESERT-PCR NS ERR AN WSH
gL 195 (5' — 3) FERIRE (bp)
E2A CACCAGCCTCATGCACAA 373/400
PBX1 TCGCAGGAGATTCATCACG

AF4 TGTCACTGAGCTGAAGGTCG  427/559/673
MLL CCGCCTCAGCCACCTAC

BCR GACTGCAGCTCCAATGAGAAC  347/521/2124
ABL GTTTGGGCTTCACACCATTCC

TEL TGCACCCTCTGATCCTGAAC 298/259
AMLI1 AACGCCTCGCTCATCTTGC

18S RNA(F)  CGGCTACCACATCCAAGGAA 187
18S RNA(R)  GCTGGAATTACCGCGGCT

(2) 83X PCR: 5IYisHE k" (F£2),
B e R AR W R AT BR A Rl A5 e LA cDNA 2y
B A THIFE PCR 55 —% PCR ROWARFR (25 pL ):
¢DNA #i#z 1 uL, 10 x Ex Taq 2K 2.5 uL, dNTP
REW2uL, ETH#LI®A 0.50L, EX Tag DNA
RAWE0.25 pl, REFEUH ddH0 #hE . B 251
e 94CTHANE 3 ming 94°CAEME 30 s, 57°CiE &
30s, 72°CHEfH 2 min, JE¥ 30 K; fefi 72°CHEAf
6 min, {5 PCR RWARR (25puL) : Bk (27
—% PCR 724 ) 0.5 uL, 10 x Ex Taq Z& & 2.5 pL,
ANTPIRA W) 2 ul, L FU#514#45 0.5 ul, EX Taq
DNA 4G W 0.25 pL, R ddH,0 #ME o S
My BRIR AR MCH 58°CH, HAb A5 5
—H5 A . PCR W HE Tprofessional Std Gradient
96 ¥ 14X ( Biometra 23w, fEE ) Ly 1, P
P LS o/ LBEREWHEERGHEATHLDK , HLIK 25 min Ji7
TERER NG R G AT 3HT
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*2 HAX PCRENMAERRASIMSH

H ik 175 (5" — 3 I EE (bp)
E2A-1 CACCAGCCTCATGCACAAC 289/316
E2A-2  CACCCTCCCTGACCTGTCT

PBXI-1  TCGCAGGAGATTCATCACG

PBX1-2  GGCCTGCTCGTATTTCTCC

AF4-1  TGTCACTGAGCTGAAGGTCG 370/502/616
AF4-2  CGTTCCTTGCTGAGAATTTG

MLL-1  CCGCCTCAGCCACCTAC

MLL-2  AGGACCGCCAAGAAAAGA

BCR-1  GACTGCAGCTCCAATGAGAAC — 207/381/186
BCR-2  CAGAACTCGCAACAGTCCTTC

ABL-1  GTTTGGGCTTCACACCATTCC

ABL-2  TTCCCCATTGTGATTATAGCCTA

TEL-1  TGCACCCTCTGATCCTGAAC 181/142
TEL-2  AAGCCCATCAACCTCTCTCATC

AMLI-1  AACGCCTCGCTCATCTTGC

AMLI-2  TGGAAGGCGGCGTGAAGC

1.4 DNA JUF S #

X 3 A v R B AT S 2l B REAR R AT
DNA 5 73 ik, 0 L Vg A T sl 5 A
NS

2 #R

21 —%i%E%E RT-PCR KRlI&R
— 1k £ § RT-PCR X ALL L £ % W #Y
4 X} fl A L R R AT ARG, 45 SR 2 R TEL/AMLI il
AP A 12 1) (P02 298 bp 9 4, 259 bp
34) , E2A/PBX1 @l & LR BHME 3 6] (=K
373bp) , BCR/ABL filt &5 JE K FH M 1 6] ( =9
J# 2124 bp) , MLI/AF4 GG 3L BHYE 7 61 (724
K 427 bp 1 1], 673 bp 6 Bl ) o &FKJE B
FHERIKENE WE 1A, 5EHEX PCR ks
a3 (K1B)
2.2 DNAMIFZR

B X s A DL Y il A BE R B R A T
DNA )7, Z55 S S5HMAHRE . Hrd 1 %] BCR/
ABL &Y Jr Be K B UE 52 O 2124 bp, 2 M-BCR-
ABL-b3a3 %4, Rl BCR &K 4ME+ 14 5 ABL A

SANBTF 3G (elde3) (E2), HZEMAEIL
I P RGE R . 6 il MLL/AF4 WY B <
JEY 673 bp, A MLL JER AN G T 11 5 AF4 3t
HANMEF 4 BIflA (elled ) (E3) .

bp bp
1500 1500
1000 1000
501
3% 200
300 300
200 200
100 100
A
bp bp
1500 1500
1000 1000
500 500
400 400
300 g 300
200 200
100 100
B
1 PTG B A B E B BE A R B L ik o i
A: — £ E RT-PCR: M: DNA /3 ThrifE; 1: TEL/AMLI

W (259bp) ; 2: TEL/AMLI iF % (298 bp) ; 3: E2A/PBXI
WA (373bp) 5 4: MLI/AF4 FEL (427 bp) 5 5: MLL/AF4 WY
(673bp) ; 6: BCR/ABLWEA! (2124 bp) 5 7: KAKIE] 4 Fh
A BB EAR A ({187 bp A BE) o VKIE 1~7 187 bp 1Y
a7 AN 18S RNA [ PCR 47374, B: X PCR: M: DNA
4y F bR fE; 1: TEL/AMLL SE £ (142bp ) 5 2: TEL/AMLI . %!
(181bp) 5 3: E2A/PBX1 W. %4 (289bp) ; 4: MLL/AF4 . #!
(370 bp ); 5: MLI/AF4 WAL (616 bp ); 6: BCR/ABLMEAI( 186 bp ).

ABL 4
1g0 T BCR

G G & ¢ C TT TT G C T C

ol . T

Bl 2 BCR 5 ABL E R gt& (i & # DNA Ul 5 &
RS IR 2 A ABL SEH S, 430304 4 A2 BCR
FHTA,
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MLL 5 r AF4

360

G 6 6 C LTG T A2 G & G C LG L CC T

B3 MLL5 AF4 EEREAMIERN DNANFEE %
B S BZE R4y A MLL JER 91, A3 5 9 A2 AF4 Sk
¥,

2.3 BAEREPEMY ALL 2 JLHIEREFE

76 ] ALL £ )L, TEL/AMLI FHME 12451 16% ),
Hr 11 128 B & ALL; 4E#% 1~11 % ( PALAE I
55% ), AMEI WBC R 2.8~74.7 x 1071 (
RE% 105 x 10°/1L) 5 10 BIBHE L2677, 46
15 K%k (CR) 761 (70% ) , K5 5~36 1
A, CREWPETEH], TEL/AMLI BAYEH L 64 4],
5 d~9 & (HPALAERY 48 %) , A L WBC
N 5.3~139.3 x 10°/L (A% 29.6 x 10°/1) ;
42 fRAVE B L3262 15 K CR 25411 (60% ),
b5 4~45 D H, FIIBET 6 fi,

MLL/AF4 BHYE 7 4] (9% ) , ¥ B & ALL;
Fy5d~6 % (HPAAEIR 1.9 %) , AhE I WBC
TR 15.3~139.3 x 107/L ( H i %k 39.5 x 10°/L) ;
3 WM B ILEEZIRYT, %5 15 K CR 1, %533
K CR 1, 5kl 37408 . 2408, KEX;
1 % 33 d CR, Bfis 47 D BHE8E5R & 5 e AP
HI7 o

E2A/PBX1 [ £ 3 ] (4% ) , ¥ N B &
ALL; 4E#% 104~ H ~10 %, AR I WBC 350k
15.3~68.6 x 10°/L ( i 31.5x 10°/L) 5 %5 15 K
CR1%, 5533 K CR 14, 1BEABIEST.

BCR/ABL FHPE 1 91 (1% ) , #IL%&, 7%,
ANEILWBCHECN 11.2 x 10°/L, FAB43M R L1 5,
BRE SRR B AHHIAY, R BEIRYT

3 iTtit

F 1ML 9 il S PR s 2 A ) ) N R AN L,
BRI 4258 (FISH ) H1 PCR J5 ik ")

PCR I 75 ik MR Z2 ok 82 PCR, FEFEAHXT %
B, Ghi5 e R . ARBF ST AR A L I H L
Al R A e e, (45 S — BB OCHEST,
HEFT T B A TR B 28— 257k RT-PCR A& WL L
T I095 A SR R A 2 UK A A
S ARAHIF 5 8 %) 155 PR 22— 257 RT-PCR R
R 4 F B aE S, RO E N LE S LA
373 kA 35 PR ) PG i A AR T 1 525 T

A YR il R U BIE 9 v, 4 R A 3 TR
TEL/AMLI. E2A/PBX1. BCR/ABL K MLL/AF4 1y
i R HIN 16% . 4% 1% F19%, 51 PR
AR5 O BSR4 A S TR
WASHEAT TP IESS, LN T — P2 E
RT-PCR ARG 25 5 o 255 AH DG 5 S5 R T 28 o5 4%
BRI TR BRI, A LI ALL N A
BABKME . X T 40 B35 A Reif € R4S,
WA AT — B RN PCR 4T 50IE

4 FpEh AL R H, TEL/AMLI &/ JL ALL #%
UL IE R AR | TEL-AML1 BHPE B 4E R R A
() —T B R bR, ST R, B R RN G,
BE:2H 58 LA & AR I WBC 5 BA M4 LA 22
S, SRBRAESE Y R e b MY e —3, A
TFFEA I 2] 7 5] MLL/AF4 JE 0 2%, 9%, H
rbr 3461 S 5% L P I ML 5 PR e HE s LTS i 2%
SEIG IR & fE 1) — I E e bR A4 3 4547 MLL
FEREHER LR BEHAT TIRARIGYT . 1 Fl&E
BN, MEAULITIEE CR34ESMH; B 1 HIZiE
SALIT 15 d B3k CR 3 4% 55 1 BIZsmE by ks
CR 47 MR G E R K&, X HEm I KX ¥ K MLL
SR B F AT TR AR, R ek T AL
ARBEFEAE I 3 ] E2A/PBX1 S Eh &, RH5R
FU4kyr, 2 #l# L3k CR. 1 4l BCR/ABL & LK
FRIT, ARBEVEA A ROW

VAR, P LS A5 3 R (R A DN = 2 ) 2
SE i PCR RTINS B9 & Ry, HERBRBLET
REREER . A TS Y5 s, B EAEAEIX
f B o AR K I B e A, AR BITEHE
T i R o 28 58 22 110 S PR s A b B o0 i, PRI
FL PCR N SERH R0 R G AR LB, FRE
TERBHER , AERHIX, it ZHE RT-PCR E
R T B, BRSO E i PCR B ER H AL G
LR AR B N ER BRI, NI BRI B
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