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Abstract: Objective To explore the expression and clinical significance of TEL/AML1,BCR/ABL,E2A/
PBX1 and MLL/AF4 fusion gene in childhood acute lymphoblastic leukemia( ALL). Methods Bone mar-
row samples were collected from 312 children with newly diagnosed ALL, and E2A/PBX1, BCR/
ABLp190(ela2)and p210(b2a3,b3a2) isoforms, TEL/AML1 and MLIL/AF4 fusion gene were detected
by RQ-PCR. Meanwhile, Clinico-biological characteristic, therapeutic response and outcome were retro-
spectively analyzed. Results (1) The fusion genes were positive in 120 ALL children. 72 cases(23.1%)
expressed TEL/AML1,22 cases(7.1%) expressed BCR-ABL (including 16 cases(5.1%)p190 and 6 ca-
ses(1.9%) p210,18 cases(5.8%) expressed E2A/PBX1 and 8 cases(2. 6%) expressed MLL/AF4). (2)
In TEL/AML1 positive children, the leukocyte count was(18. 02 6. 45) X 10° /L with a 100% complete
remission(CR) rate and none relapsed during follow-up. In BCR/ABL positive children, the mean age was
(9. 40 £3.55) years old with 81. 8% CR rate. 6 cases still expressed the fusion gene at the end of inten-
sive treatment. 8 children relapsed and 8 children died during follow-up. In E2A/PBX1 positive children,
all of them were given chemotherapy according to high risk standard. The CR rate was 88. 9%. Three ca-
ses expressed micro-content fusion gene at the end of intensive treatment. 2 cases relapsed during follow-
up. In MLL/AF4 positive children, the leukocyte count was (41. 53 £ 9, 46) X 10’ /L. 2 cases still ex-
pressed the fusion gene at the end of intensive treatment,and both of them relapsed and died. Conclusion
Fusion genes are important indexes for risk stratification, MRD monitoring and prognosis estimation in
children with ALL.
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Table 1 Primer sequences for different fusion gene

Fusion gene Primer reverse and forward 5'-3'

E2A-PBX1 forward GCCACGGGGCGCTGGCCTCAGGTTT
reverse CACGCCTTCCGCTAACAG

MLIL-AF4 forward AGAATCAGGTCCAGAGCAGAGC
reverse ATGCTGAGAGTCCTTTGTAGGG

TEL-AMLI forward AAGCCCATCAACCTCTCTCATC
reverse TGGAAGGCGGCGTGAAGC

BCR-ABL p190 forward ACCTCACCTCCAGCGAGGAGGACTT
reverse TCCACTGGCCACAAAATCATACAGT

BCR-ABL p210 forward GCTCATCAATAAGGAAGA

reverse GATGCTACTGGCCGCTGA
ABL forward CCT TCA GCG GCC AGT AGC
reverse GGA CACAGG CCC ATGGTAC
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Table 2 Clinical and biological characteristics of children with different fusion genes

Presenting feature TEL/AML1( +) BCR/ABL( +) E2A/PBX1(+) MLL/AF4(+) Negative
Number 72(23.1%) 22(7.0%) 18(5.8%) 8(2.6%) 192(61.5%)
Mean age(year) 5.79 % 3. 48 9.40£3.55 9.33£3,28 7.88 14,21 6.86 3. 01
Gender

Male 46(63.9%) 14(63.6%) 6(33.3%) 6(75.0%) 106(55.2%)

Female 26(36.1%) 8(36.4%) 12(66.7%) 2(25.0%) 86(44.8%)
WBC( X 10° /1)

ZTEs 18.02 % 6. 45 30.63 % 13. 42 25.90 % 8. 60 41.53+9. 46 19. 66 * 8. 64

<20%10°/L 59(82.0%) 10(45.5%) 10(55.6%) 0 137(71. 4 %)

>20%10°/L 13(18.0%) 12(54.5%) 8(44.4%) 8(100%) 55(28.6%)
Blasts in bone marrow

TEs(Y%) 78.48 £7.61 83.55+ 5,24 81.56+5.24 89.00%5.72 73.64+11.19
Mmunophenotype

Pro pre-B cell type 0 0 0 0 14(7.3%)

Common cell type 57(79.2%) 20(90.9%) 4(22.2%) 2(25.0%) 113(58.8%)

Pre-B cell type

T -ALL

15(20.8%)
0

0
209.1%)

14(77.8%)
0

6(75.0%)
0

36(18.8%)
29(15.1%)
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Figure 1 Kaplan-Meier survival curve with Logrank test
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Table 3 Therapeutic response and clinical outcome of fusion genes positive patients

Time TEL/AML1(+) BCR/ABL( +) E2A/PBX1(+) MLL/AF4( +)
At diagnosis
Number 72 22 18 8
Gene expression level 5.2%~318.8% 0.07%~91.8% 1.6%~603.7% 0.02%~0.32%
Mean 113.4% 43.6% 311.4% 0.24%
At the end of induction chemotherapy
Number 10 16 6 5
Gene expression level 0.0032% ~0.34% 0.018% ~14.2% 0.0076%~25.1% 0.02%~0.78%
Mean 0.0081% 0.041% 0.014% 0.48%
At the end of intensive chemotherapy
Number 1 6 3 2
Gene expression level 0.0015% 0.0016% ~0.047%  0.0014%~0.028% 0.005%~0.013%
Mean 0.0015% 0. 0025 0.029% 0.009%
Early response to chemotherapy
CR 72(100.0%) 18(81.8%) 16(88.9%) 4(50.0%)
PR 0 209.1%) 2(11.1%) 2(25.0%)
Long-term efficacy
Sustained remission 70(95.6%) 6(27.3%) 12(66.7%) 2(25.0%)
Relapse 0 8(36.4%) 2011.1%) 2(25.0%)
Death 2(4.3%) 8(36.4%) 6(33.3%) 4(50.0%)
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