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Translocation ETS leukemia-acute myeloid leukemia
1 (TEL-AML1) gene fusion in childhood acute 
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Abstract
Background
is a heterogeneous disease with different subtypes based on their 
cellular and molecular characteristics. This condition would 

most frequent in childhood ALL.
Objective The aim of this study was to investigate the incidence 

Methods This was a cross sectional study. In this preliminary 

reaction
fusion in bone marrow sample of childhood ALL patients. 
Results

9

Conclusions

patients. [Paediatr Indones. 2009;49:270-5].
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Gof pathogenesis and prognosis in acute 

translocation leading to gene fusion promotes more 

ALL in children is a heterogeneous disease with 
different subtypes based on their intracellular and 
molecular features. This condition will influence the 

1 Thus, a good 
early stratification is needed to achieve outcome. Low 

to minimize the side effects, but on the other side, 

treatments.
Nowadays, genetic and molecular analyses have 

been widely used in practice to support the clinical 
criteria which have been used. The routine gene fusion 
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(BCRABL), (E2A-PBX1),
(TEL-AML1), MLL rearrangement in chromosome 

been proven in analyzing specific genetic.3 Although

is not efficient to be used for individual samples due to 

developing countries with limited resources. Reverse

method has been developed to detect gene fusion 
resulted from chromosome translocation in acute 

technique more frequently results in false negative or 

4 The same 

5

At present molecular diagnosis has not been 
used for patient services in most developing countries 
including Indonesia. Many centers used clinical 
examination and cytology to diagnose and stratify 
the patients.

Methods

British criteria and cytochemistry staining). Informed 
consent was done prior to bone marrow aspiration. 

an external positive and negative control as well as a 
4

according to the manufacture’s instruction. One 
microgram of RNA was reversed transcribed using 
MMLV reverse transcriptase protocol from pediatrics 

o

The integrity of isolated RNA and the correct 

tm

o

o

o o

round mixtures that were similar with the first one. 
The primer sequences are noted in the Table 1. Ten 

visualized by ethidium bromide staining.

Results

gene fusion in childhood ALL patients. Performance 

Table 1. Primers used in the Nested RT-PCR protocol4

Fusion transcript 1st round primers (5’ to 3’) Fusion transcript 2nd round primers (5’ to 3’)

TEL:87IU23
AML1A:1891L23

E2A:1075U21
E2A:1883L22

CACTCCGTGGATTTCAAACAGTC
AGCCGAGTAGTTTTCATCATTGC

TTCTCGTCCAGCCCTTCTACC
TTTTCCTCTTCTCGCCGTTTCA

TEL:944U23
AML1A:1772L21

E2A:1173U19
E2A:1884L19

CTCATCGGGAGCAGAGGAAGTTG
AGCACGGAGCAGAGGAAGTTG

CTACGACGGGGGTCTCCAC
AGGTTCCGCTCTCGCACTT
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an external positive control. This gene fusion was 
detected in Figure 1
by theirs fragment sizes on an agarose gel.

9

patients with white blood cell > 9

Table 2).

Figure 2&3

Table 2. Clinical and Nested RT-PCR data from 23 ALL patients:

No
Clinical characteristic

T(12;21) /TEL-AML1Sex/ Age (year) Leukocyte (x109/L)

1.
2.
3.
4.
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

F/3.6
M/13.03
M/3.05
M/2.1

M/6.11
M/7

F/11.4
F/ 0.6
M/10.4
F/12.06

F/9.4
F/7

M/7.1
F/8.3
M/2

F/10.9
M/3.8
M/2.1
F/2.2

M/10.3
F/14
M/1.4

M/11.7

4.0
10.29

5.8
4.88
7.2
9.6
5.5

186.86
47.2

16.14
5.3
1.0
7.0

226.34
3.12

144.3
1.2
3.6
6.0

115.0
12.6
3.5

184.0

negative
T(12;21) /TEL-AML1-positive 
T(12;21) /TEL-AML1-positive 

negative
negative
negative
negative
negative
negative
negative

T(12;21) /TEL-AML1-positive 
negative
negative
negative

T(12;21) /TEL-AML1-positive 
negative
negative

T(12;21) /TEL-AML1-positive 
negative
negative
negative
negative
negative

Figure 1. REH fragment as a positive control has 2 band, REH and E2A band as an inter-
nal control with 390 bp and 690 bp, respectively. HL60 is a cell line, must be containt E2A 
band, as an internal positive control.

100bp DNA molecular marker

E2A
690bp

REH
332bp

REH HL60
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Discussion

In our center, in routine services, we used clinical 

treatment was based on those criteria. The outcome 

Figure 2 & 3. Representative of patients with TEL-AML-positive and TEL-AML-negative
A : 100bp DNA molecular marker
B : REH, a cell line positive control
C : Hl60, a cell line negative control
D : H2O (Blank)

2, 3, 5, 7-9, 11&12, 14-23 : TEL-AML1-negative
4, 6, 13 : TEL-AML1-positive

A B C D 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

A B C D 16 17 18 19 20 21 22 23
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of treatment was still lower compared with developed 
countries. Many patients were died due to the toxicity 

our diagnostic quality for stratifying new childhood 
ALL which would lead to better outcome. The main 
of this study was to introduce the molecular method 
in our center to improve the quality of clinical 
diagnosis. In addition, in the preliminary report we 

positive. The higher incidences were found previously 
by Liang et al
positive among childhood ALL in a center, Taiwan , 

 in other center 

9

 We 

in Western countries, but in the future with more 
samples should be done.

9

9

9

study, three of 14 patients had white blood cell count 
9 9

L.11 In the reports from Western countries, only few 

9

patients from this study and those from the Western 
coutries remains to be studied. These inconsistent 
results may be attributed to the variation of ethnicity, 
genetic susceptibility, and environmental exposure. 
Therefore, future study with larger samples is needed 
to verify our results.

Acknowledgments

oncology laboratory, NUS, Singapore and providing us with positive 

Edy Supriyadi, Sp.A and team for visibility of mononuclear cell.  

fellowship to attach in NUS, Singapore.

References

fusion transcripts in children with acute lymphoblastic 

Ludwig L, Burci S, et al. Incidence and clinical relevance of 

Indonesia.

9. Mulatsih S, Sutaryo. The result of treating children’s acute 



Paediatr Indones, Vol. 49, No. 5, September 2009 275

Sri Mulatsih et al:

ALL and defines a subgroup of patients with an excellent 


