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Thee TEL-AML1 RQ-PCR can replace the antigen receptor-based genomic 

PCRR in clinical MRD studies in children with Acute Lymphoblastic Leukemia 

V.. de Haas1'2, W.B. Breunis1,2, R. Dee1, O.J.H.M. Verhagen1, W. Kroes3, E.R. van Wering5, 

J.J.M,, van Dongen4, H. van den Berg2 and C.E. van der Schoot1,2 

'Centrall  Laboratory of the Netherlands Blood Transfusion Service and Laboratory of Experimental and Clinical 

Immunology,, Academic Medical Centre, University of Amsterdam; 2Emma Children's Hospital/Academic 

Medicall  Centre, University of Amsterdam; 3Department of Cytogenetics, Academic Medical Centre, Amsterdam; 
4Departmentt of Immunology, Erasmus University Rotterdam; 5Dutch Childhood Leukemia Study Group, the 

Hague;; The Netherlands. 

ABSTRACT T 

Prospectivee studies in children with B-precursor acute lymphoblastic leukemia (ALL ) have 

shownn that PCR-based detection of minimal residual disease (MRD) using immunoglobin 

(Ig)(Ig) and T-cell receptor (TCR) gene rearrangements as PCR targets can be used to identify 

patientss with a high relapse risk. The disadvantage of this approach is that for each patient 

preferablyy two different targets have to be identified. The t(12;21)(pl3;q22) with the TEL-

AML1AML1 fusion gene is present in approximately 25% of children with B-precursor ALL . In 

thesee patients sensitive RT-PCR analysis of the TEL-AML1 fusion gene transcript might be 

aa more simple and less laborious alternative approach. However, it is unknown how stable 

thee rnRNA is and whether the number of transcripts per leukemic cell remains constant 

duringg follow-up. 

Wee investigated whether the MRD results obtained by RT-PCR of TEL-AML1 

transcriptss correlated with the clinically validated genomic PCR for Ig and TCR gene 

rearrangements.. Therefore, we used real-time quantitative PCR analysis (RQ-PCR) for both 

typess of targets and assessed the MRD levels in 36 follow-up bone marrow samples 

(obtainedd during the first 1.5 year after diagnosis) from 13 patients with B-precursor ALL . 

Inn 34/36 bone marrow samples the Ig/TCR RQ-PCR and TEL-AMU RQ-PCR revealed 

comparablee levels of MRD and the overall results had a strong correlation (p<0.0001, 

R2=0.84).. Therefore, we conclude that the TEL-AML1 RQ-PCR can in principle replace 

Ig/TCRIg/TCR RQ-PCR in B-precursor ALL with t(12;21). 
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INTRODUCTION N 

Detectionn of minimal residual disease (MRD) during follow-up of children with acute 

lymphoblasticc leukemia (ALL) can provide insight into the effectiveness of treatment and 

intoo long-term prognosis.3;4;7;9:ll;58;74 Several large prospective clinical MRD studies have 

shownn that it is important to determine precisely the level of MRD for discrimination 

betweenn low- and high-risk patients.7;9;28 Quantitative analysis of MRD by real-time RQ-

PCRR has contributed to accurate MRD analysis. 40;42;75 Two different types of PCR targets 

cann be used: clone-specific antigen receptor rearrangements and breakpoint fusion regions 

off  chromosome aberrations. Prospective clinical studies have shown the wide applicability 

off  PCR-based MRD detection by immunoglobin (Ig) or T-cell-receptor (TCR) gene 

rearrangements.. The disadvantage of this approach is that for each patient clone-specific 

genee rearrangements have to be identified, preferably two rearrangements to circumvent the 

problemm of clonal evolution.47'59176 Whereas most chromosomal aberrations have a low 

incidence,, the t(12;21)(pl3;q22) with the TEL-AMU fusion gene is described as the most 

commonn genetic anomaly in childhood ALL and is present in approximately 25% of 

patientss with B-precursor ALL. 32'33;60;69;77 Although the prognosis for TEL-AMLl -positive 

patientss is significantly better than for patients without this translocation, we have 

previouslyy shown that MRD information has also high prognostic value in this group of 

patients. . 

RT-PCRR detection of the TEL-AMLl fusion transcript might be a more simple and 

lesss expensive alternative approach than the usage of Ig/TCR gene rearrangements as 

MRD-PCRR targets, because only one probe/primer combination is sufficient for 

quantificationn of MRD levels in the follow-up samples of all t(12;21)-positive patients. 

However,, it is unknown how stable the TEL-AMLl mRNA is and whether the number of 

transcriptss per leukemic cell remains constant during follow-up. Consequently, it is not yet 

clearr whether the analysis of TEL-AMLl transcripts and Ig/TCR rearrangements RQ-PCR 

analysiss wil l show similar MRD levels, especially in clinical follow-up samples. 

Therefore,, we compared both approaches and determined the level of both types of 

MRD-PCRR targets in 36 bone marrow (BM) samples, obtained during follow-up of 13 

childrenn with B-precursor ALL . 

MATERIALSS AND METHODS 

Patientss and Materials 

AA total of 49 BM samples were obtained from 13 children with B-precursor ALL at 

diagnosiss and at several time-points during the first 1.5 year of follow-up. All patients were 

positivee for t(12;21)(pl3;q22), which was confirmed by FISH analysis and RT-PCR 
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detectionn of TEL-AML1 fusion gene transcripts. From 12 patients BM samples were studied 

att diagnosis, from 1 patient at relapse (#10), whereas the other 36 BM samples of these 

patientss were studied at different time-points during follow-up. Patient #10 was diagnosed 

forr leukemia in Greece, BM samples at time of diagnosis and before relapse were not 

availablee for this patient. 

ImmunophenotypingImmunophenotyping and cytogenetic analysis were routinely performed at diagnosis 

andd at relapse with standard techniques. All patients were treated according to protocols 

ALL- 88 or ALL-9 of the Dutch Childhood Leukemia Study Group (DCLSG). ALL- 8 is a 

protocoll  based on the ALL-Berlin-Frankfurt-Münster (BFM)-90 study.78 Protocol ALL-9 

startedd in Januaryy 1997 and is an ongoing study based on the DCLSG protocol ALL-6. ,3;18 

DNAA and RNA isolation 

BMM samples were sent to the laboratory within 24 hours after sampling. Mononuclear cell 

fractionss were isolated by Ficoll Hypaque (1.077g/cm3; Pharmacia, Uppsala, Sweden) 

densityy centrifugation prior to cryopreservation. After thawing, two portions of 5x106 cells 

weree used for parallel DNA and RNA extraction. DNA was isolated with the QIAamp 

Bloodd Kit (Qiagen, Dusseldorf, Germany) and stored at 4°C.48 RNA was extracted with the 

RNAzoll  method according to the manufacturer's instructions (Campro Scientific, 

Veenendaal,, the Netherlands). 

Iff  the cell recovery after thawing was less than 10xl06cells, DNA and RNA 

extractionn was performed using the trizol method. Cells were lysed in Trizol reagent (1ml 

perr 106 cells); after phase separation, RNA was isolated from the aqueous phase, whereas 

DNAA isolation was performed from the interphase and phenolphase of the initial 

homogenate. . 

cDNAA was synthesized for 45 sec at 42°C using lfi g of total RNA, random 

hexamerss (25 p.M) (Boehringer Mannheim, Germany), dNTP's (ImM) and MML V reverse 

transcriptasee (100U) in a total volume of 20 ul.31 Finally, the reverse transcriptase was 

denaturatedd by heating for 3 min at 99°C. cDNA was stored at -20°C. 

Identificationn of antigen receptor PCR targets at diagnosis and quantification by RQ-

PCR R 

Southernn blot analysis was performed to identify oligoclonal patients. For Southern blot 

analysiss of Ig heavy chain (IGH) genes and TCR delta (TCRD) genes, DNA was digested 

withh BgH\ (Life Technologies, BRL, Gaithersburg, MD) and filters were hybridized to the 

H244 JH probe118 and a J 81 probe49 respectively. Rearrangements of the Ig and TCRD gene 

weree amplified and sequenced as described previously.3;40;5! Identification of gene segments 
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wass performed using DNAPLOT software (W. Muller, H-H. Althaus, University of 

Cologne,, Germany) (http://www/mrc-cpe.cam.ac.uk/imt-docA.7981 

Al ll  primers for the RQ-PCR were designed using Primer Express (PE Biosystems) 

andd Oligo 6 software(W. Rychlik, National Biosciences, Plymouth MN USA), according to 

thee manufacturer's guidelines as described before.42 Allele-specific oligonucleotides 

(ASO's)) were developed complementary to the VH-DH or DH-JH junctional regions. The 

forwardd primer contains the N-region of the junctional region. The reverse primers were 

designedd complementary to the germline intron sequences downstream of each JH-segment 

andd three TaqMan probes were designed complementary to the germline JH sequences, one 

forr JH 1-2-4-5 and separate probes for JH3 and JH6.42 

Forr RQ-PCR analysis the TaqMan 1000 reactions Gold with Buffer A kit (PE 

Biosystems)) was used. Reaction mixtures and conditions were as described previously.40'42 

Real-timee information was obtained using ABI-PRISM 7700 Sequence Detection System 

containingg a 96-well thermal cycler (PE Biosystems). 

AA standard curve was established by serial dilution of diagnosis target DNA to relate 

thee leukaemia-specific quantities in follow-up samples to that at diagnosis. To correct for 

quantityy and amplifiability of DNA, the albumin gene was used as control.40 Corrections on 

MRDD quantities in follow-up samples were performed according to the manufacturer's 

guideliness (PE biosystems). Briefly, the quantities established by the leukemia-specific 

targett were divided by that of albumin. Subsequently, the diagnosis quantity was set at 1.0 

andd leukemia-specific quantities in follow-up samples were related to that at diagnosis, 

resultingg in an accurate tumor load determination. Standard deviations were corrected 

accordingly.. All RQ-PCR experiments were carried out in duplo for the standard curves 

andd the follow-up samples were analysed in triplicate. Several negative controls were 

included. . 

Detectionn of TEL-AML1 gene fusion transcript and quantification by RQ-PCR 

Detectionn of TEL-AML1 fusion gene transcript at diagnosis was performed as described 

previously.311 PCR products were visualized by ethidium bromide staining after size 

separationn by gel electrophoresis. The TEL-AML1-positive REH-cell line was used as a 

positivee control. 

Forr RQ-PCR analysis of TEL-AML1, TaqMan primer/probe combinations were kindly 

providedd by the Europe Against Cancer (EAC) working party (coordinator: J.A. Gabert). 

PCRR mixtures and protocols were according to EAC guidelines using ABI-PRISM 7700 

Sequencee Detection System. To correct for differences in the amount of total RNA input 

andd for RT-efficiency, the quantity of TEL-AML1 transcript was "normalized" to the 

amountt of ABL gene transcript. The results were expressed as the number of TEL-AML1 
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copiess per ABL copies. The quantification was performed by preparing standard curves 

usingg serial 10-fold dilutions of known amounts of diagnosis RNA. Because ALL cells 

havee comparable levels of ABL transcripts as normal mononuclear cells (EAC-working 

party,, unpublished results), in this way the percentage of leukemic cells can be calculated. 

Forr the ABL standard curve, plasmid DNA was used. 

Statisticall analysis 

Thee RQ-PCR results of IGH or TCRD gene rearrangements were correlated with the RQ-

PCRR results of TEL-AML1 via linear regression analysis. 

R E S U L TS S 

MRD-PCRR targets in diagnosis and relapse samples 

AA total of 12 BM samples at diagnosis, 1 BM sample at relapse and 36 BM samples during 

follow-upp of 13 B-precursor ALL patients were studied. The MRD level was assessed by 

TEL-AML1TEL-AML1 RQ-PCR and Ig/TCR RQ-PCR for each sample. A minimal sensitivity of 10"4 

onn diluted diagnosis/relapse samples was reached, with in 16 combinations even a 

sensitivityy of 10"5. Results are shown in Table 1. 

Inn all diagnosis samples and one relapse sample the percentage of leukemic cells was 

arbitraryy set at 100% as morphological analysis revealed at least 90% of leukemic cells in 

alll  cases. The level of TEL-AML1 transcripts was normalized to the ABL transcript in these 

samples.. As shown in table 2 the level of normalized fusion gene transcripts varied between 

patientss up to 30-fold. 

Tablee 2. Number of TEL-AML1 fusion transcripts at diagnosis 

Patient t 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 
11 1 
12 2 
13 3 

Levell ABL 
2.0x10* * 
5.77 x10"2 

6.99 x10"2 

8.77 x10"2 

2.00 x10"2 

6.99 x10"2 

6.99 x10"2 

3.88 x 1 0 2 

4.00 x 10"2 

2.44 x10"2 

1.6x10* * 
4.88 x10"2 

Levell TEL-AML1 
4.7x10"z z 

1.00 x10"1 

4.55 x 10'1 

1.00 x10'1 

1.99 x10'2 

1.5x10* * 
1.00 x 1 0 1 

1.11 x10*1 

6.55 x10'2 

6.00 x10"1 

1.00 x10"1 

2.33 x10"1 

Normalizedd Ratio (SO) 
2.355 (0.5) 
1.8(0.36) ) 
6.522 (0.2) 
1.15(0.15) ) 
0.955 (0.05) 
0.22(0.13) ) 
1.45(0.3) ) 
2.899 (0.2) 
1.62(0.15) ) 
2.55 (0.2) 
0.62(0.12) ) 
0.477 (0.04) 

Normalizedd level of TEL-AML1 gene fusion transcripts to the ABL transcripts at diagnosis in 12 
diagnosiss samples (Patient # conform table 1). 
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Tablee 1. Results of IGH/TCR RQ-PCR versus TEL-AML1 RQ-PCR in 36 follow-up samples from 
133 patients with B-precursor ALL 

Pt# # 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 

10* * 

11 1 

12 2 

13 3 

Follow-up p 
Time-point t 

22 weeks 
55 weeks 
22 months 
77 months 
11 year 
1.22 year 
22 weeks 
55 weeks 
22 weeks 
55 weeks 
66 months 
88 months 
22 weeks 
55 weeks 
33 months 
22 weeks 
55 weeks 
33 months 
22 weeks 
55 months 
55 weeks 
44 months 
55 weeks 
44 months 
55 weeks 
33 months 
22 months* 
44 months* 
22 weeks 
55 weeks 
122 weeks 
22 weeks 
55 weeks 
122 weeks 
22 weeks 
55 weeks 

MRDD detection 
19 19 

<1.0x x 
<1.0x x 
<1.0x x 

1.00 x 
<< 1.0 x 
<< 1.0 x 

6.22 x 
<1.0x x 

1.44 x 
1.11 x 

<< 1.0 x 
<1.0x x 

1.6x x 
<1.1x x 
<< 1.1 X 

2.55 x 
<1.0x x 
<1.0x x 

2.55 x 
<1.0x x 

1.0x x 
<1.0x x 

5.00 x 
<< 1.0 x 

<1.0x x 
<1.0x x 
<1.0x x 
<1.0x x 
<1.0x x 
<< 1.0x 
<1.0x x 
<1.0x x 

10s s 

10"5 5 

10s s 

10-4 4 

10s s 

10"5 5 

102 2 

10--
10"3 3 

10-3 3 

10--
10--
10* * 
10"* * 
10/ / 
10--
10s s 

10"5 5 

102 2 

10--

10--
io-5 5 

10"5 5 

10"5 5 

10"5 5 

10s s 

105 5 

10"5 5 

10"5 5 

10"5 5 

105 5 

10"5 5 

viaa Ig/TCR 
TCRD TCRD 

4.99 x 
<1.0x x 

1.0x x 
1.00 x 

<< 1.0x 

<1.0x x 
<1.0x x 

IO"2 2 

10--
103 3 

10"3 3 

10--

10"5 5 

10'5 5 

6.00 x10"2 

1.77 x10"2 

MRDD detection via 
TEL-AML1 TEL-AML1 

9.00 x 
<1.0x x 
<1.0x x 

5.00 x 
<1.0x x 
<1.0x x 

6.33 x 
<1.0x x 

6.00 x 
5.00 x 

<1.0x x 
<1.0x x 

5.00 x 
<1.0x x 
<1.0x x 

1.99 x 
<< 1.0 x 
<< 1.0 x 

2.66 x 
<1.0x x 
<1.0x x 
<1.0x x 

1.00 x 
<< 1.0 x 

7.00 x 
<1.0x x 

111 X 
1.3x x 

<1.0x x 
<1.0x x 
<1.0x x 

2.00 x 
<1.0x x 
<1.0x x 
<1.0x x 
<< 1.0 x 

10--
10s s 

IO'5 5 

10--
10s s 

10'5 5 

102 2 

IO"5 5 

10--
10--
10--
10--
10--
10--
10--
10--
10--
10--
103 3 

10--
10"5 5 

10'5 5 

10--
10T5 5 

IO5 5 

10s s 

IO"2 2 

IO"2 2 

IO"5 5 

IO5 5 

10"5 5 

10--
10"5 5 

10"5 5 

10"5 5 

io-5 5 

Difference e 
betweenn results 
(Factor) ) 
10 0 

5 5 

<2 2 

2.3 3 
2 2 

3 3 

<2 2 

10 0 

1 1 

<2 2 

<2 2 
<2 2 

10 0 

** In patient 10, samples are taken after/during BM relapse. Undetectable MRD values are indicated as 
"<1.00 x10-" or "< 1.0 xlO"5", referring their maximal sensitivity. In all samples integrity of DNA 
respectivelyy RNA, was tested positive by albumin PCR, respectively ABL RT-PCR. 

Levell of MRD-PCR targets in follow-up samples 

Inn 34 out of 36 follow-up BM samples the levels of MRD as detected by both RQ-PCR 
approachess were comparable (p<0.0001). In 23 samples, MRD was undetectable with both 
techniques,, whereas the DNA and cDNA integrity of all samples was good. In 11 samples 
MRDD was detected with both techniques at comparable levels (shown for patient #3 in 
Figuree 1). The variation between both results was in average a factor 5 (minimum 1 -
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maximumm 10)(SD  2.26). Moreover, there was no trend seen in that one of the PCRs 

resultedd in higher MRD levels than the other PCR. In patient #6 the largest difference was 

shown:: quantification of patient-specific IGH gene rearrangements revealed an MRD level 

off  2.5 xlO"2, whereas quantification of TEL-AMLl transcripts showed MRD levels of only 

2.66 xlO"3 (variation factor of lOx). However, the 95% confidence intervals of both PCRs 

weree overlapping. 

TwoTwo patients (# 2 and #3) showed an oligoclonal gene IGH rearrangement pattern 

onn Southern blot analysis. Therefore, two Ig/TCR targets were used in both patients to 

preventt misinterpretation of results. RQ-PCR analysis of both Ig/TCR targets showed 

similarr MRD levels, which were also comparable to the RQ-PCR results of the TEL-AMLl 

transcript,, tested in the same sample. 

V V 

> > 
Q Q 

Time-points s 

Figuree 1. Comparison of quantitative RQ-PCR for both targets on four follow-up samples of one 
patientt (#3). Figure represents results of RQ-PCR amplification of Ig rearrangement versus TEL-AML1 
(correctedd for respectively albumin and ABL). Both quantitative results show the same decline in MRD 
duringg the first eight months of treatment. (Time-point 1= 2 weeks, 2 = 5 weeks, 3 = 6 months and 4 = 8 
months. . 

However,, in two samples of two different patients (#land #12), the levels of MRD 

ass determined by the two PCR approaches were different. In both patients, TEL-AMLl 

transcriptss were still detectable at low levels at 2 weeks post diagnosis whereas the antigen 

receptorr rearrangement was not detectable anymore. The sensitivity of both RQ-PCR 

approachess was high and at least 10"5. The sensitivity of the TEL-AMLl RQ-?CR in patient 

#11 might have been even higher as in this patient the number of TEL-AMLl transcripts per 

leukemicc cell appeared to be relatively high. In patient #12 the level of MRD was just 

abovee the detection limit of the assays, and therefore the positive finding in only one RQ-

PCRR might be due to coincidence or to a slightly higher sensitivity of the other RQ-PCR. 

0,011 -

0,001 1 
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Patientt #1 was remarkable as both the TEL-AML1 RQ-VCR as the Ig/TCR RQ-?CR showed 

undetectablee low levels of MRD after 2 months of treatment and both increased with the 

samee percentage of MRD unexpectedly 5 months later. Two subsequent samples, obtained 

afterr respectively 1 and 1.2 years were negative again in both PCR approaches. Until date, 

thee patient did not develop a relapse (follow-up 24 months). 

Patientt #10 relapsed after 9 months of treatment. BM samples obtained at 2 and 6 

monthss after relapse were studied. Also in this particular patient, the levels of MRD were 

comparablee in both PCR approaches. 

Multivariatee analysis, performed in a logistic regression analysis, showed a 

significantt correlation between both PCR approaches for all patients (p<0.0001). This 

correlationn is illustrated by logarithmic presentation of data in Figure 2 (R2=0.84). 

100-1 1 

100 0 

MRDD level as determined by 
antigenn receptor PCR (log) 

Figuree 2. Logharithmic correlation between results of Ig/TCR RQ-PCR and TEL-AML1 RQ-PCR 
Resultss of PCR-based quantification by either Ig/TCR rearrangement or TEL-AML1 fusion gene 
transcriptt showed in 23 samples an MRD level below 1x10^" and are represented by the single point at 
thee crossing between the X-and Y-as. 

DISCUSSION N 

Ass the quantification of MRD at early remission time-points can discriminate between low, 

intermediatee and high risk patients, MRD-based risk-stratification in ALL patients will 

increasinglyy be implemented in clinical studies.35;7;9 Presently, the RQ-PCR for antigen 

receptorr targets enables a more precise quantification of MRD in comparison with the 

earlierr used semi-quantitative methods.40"42 In 25% of the B-precursor ALL patients the 

lesss laborious TEL-AML1 RQ-PCR might be used as alternative for PCR using Ig/TCR 
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genee rearrangements. In the present study, we demonstrated that both PCR approaches 

resultedd in comparable MRD levels in the same follow-up samples of ALL patients. 

Wee analyzed the MRD levels with both PCR approaches in 36 BM samples during 

follow-upp of 13 TEL-AML1 -positive ALL patients and we found that the TEL-AMU RQ-

PCRR detects comparable levels of MRD as the Ig/TCR RQ-PCR in the majority of samples 

(pO.0001).. This was also the case in two follow-up BM samples obtained after BM 

relapse,, which suggests that at least in this patient the number of TEL-AML1 transcripts 

remainedd stable during the different phases of the disease. The detection of low levels of 

TEL-AML1TEL-AML1 transcripts in two samples (#1 and #12) with undetectable MRD levels as 

measuredd by Ig/TCR RQ-PCR, might reflect a slightly higher sensitivity for the RT-PCR 

becausee of the presence of more than one transcript per cell. 

Mainn problems in using fusion gene transcripts as PCR target for MRD analysis, are 

thee low stability of mRNA and the uncertainty whether the number of transcripts per 

leukemicc cell remains constant during follow-up. Therefore, to quantify fusion gene 

transcriptss accurately, a suitable control gene must be used to estimate the amount of 

amplifiablee RNA in each sample. The control gene transcripts should have a degradation 

ratee similar to that of the fusion gene transcripts. Although we did not compare the 

degradationn rates of the different transcripts, our comparable MRD results as assessed by 

TEL-AML1TEL-AML1 RQ-PCR versus Ig/TCR RQ-PCR indirectly indicate that the degradation rate 

off  ABL transcripts is comparable to that of TEL-AML1 transcripts. This is in line with the 

studyy by Tobal et a/.83, who showed that ABL can also serve as a reference gene in 

quantifyingg AML1-ETO transcripts in follow-up samples of AML patients. The comparable 

frequenciess of leukemic cells as estimated by the Ig/TCR RQ-PCR and the TEL-AML 1 RQ-

PCRR also indirectely indicate that within a patient no major variation occurs in the number 

off  fusion gene transcripts per leukemic cell at different disease stages. In this context, it 

shouldd be noted that the normalized levels of TEL-AML1 fusion gene transcripts in 

leukemicc cells at diagnosis were found to vary up to 30-fold between patients. The study by 

Pallisgaardd et a/.84 found in 12 TEL-AML1 positive patients significant variation of the 

TEL-AML1TEL-AML1 transcript (normalized to beta2microglobulin) up to 14-fold. The consequence 

off  this finding is that accurate quantification of MRD with TEL-AML1 RQ-PCR in follow-

upp samples of a patient is only possible if diagnosis material is available to determine the 

originall  level of TEL-AML1 transcripts. 

Forr several fusion gene transcripts it has been shown that they can be present at very 

loww levels in normal donors, which are not suffering from leukemia. Although a latency of 

144 years between TEL-AML 1 detection and overt leukemia has been described,85 a positive 

PCRR result in healthy individuals was previously never been shown for TEL-AMLl. 

Nevertheless,, recently two small studies described also for TEL-AMLl its presence in 
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healthyy individuals.85A;85B Our present results do not suggest the presence of TEL-AML1 

transcriptss in normal cells. In 12 patients no MRD was detected in the antigen receptor PCR 

inn samples from the last time-points, and all these patients became negative for the fusion 

genee transcript as well. 

Inn the present study only one Ig/TCR gene target was tested in each patient, except 

forr the two patients (#2 and #3) who were oligoclonal on Southern blot analysis. In these 

patientss two different gene rearrangements (IGH and TCRD) were studied. No differences 

betweenn the two targets were found. 

Thesee results provide new perspectives for TEL-AML1 -positive ALL patients with 

B-precursorr ALL . Both types of PCR targets can be used for the monitoring of MRD, but 

thee TEL-AML1 fusion transcript is a more convenient PCR target, because the identification 

andd testing of patient-specific Ig/TCR targets is time-consuming and needs a lot of 

experience,, in contrast to TEL-AML 1 fusion gene transcripts in t(12;21) cases. Moreover, it 

iss cheaper to use the TEL-AML 1 translocation primer/probe combinations in the RQ-PCR, 

insteadd of the patient-specific RQ-PCR approach. Therefore, one might decide to replace 

thee Ig/TCR RQ-PCR by TEL-AML1 RQ-PCR in the 25% of the children with B-precursor 

ALLL that are positive for t(12;21). 

A C K N O W L E D G E M E N TS S 

Thiss work was supported by a grant from the SKK, Stichting Kindergeneeskundig 

Kankeronderzoekk (grant 96-02) and the Dutch Cancer Society/ Koningin Wilhelmina Fonds 

(grantt SNWLK 97-1567). 

55 55 




