


Rapid RT-PCR based method ofBCR-ABL translocation detection

synthesis). The next 25 cycles consisted of: 40
2 3 4 5 6 7 8 9 10 seconds at 94°C (denaturation), 50 seconds at

55°C (annealing), and 60 seconds at 72°C
(synthesis). The reaction was completed by a
final elongation at 72°C for seven minutes. The

_ - PCR products were separated electrophoreti-
cally on a 6% polyacrylamide gel and visualised
by routine ethidium bromide staining.

Figure I Detection of the BCR-ABL chimaera by different PCR protocols. RNA samples
were analysed by means of methods reported previously'0 (lanes 1, 2, 5, 6, and 7) and the
newly developed RT-PCR approach (lanes 3, 4, 8, 9, and 10). Healthy donors yielded no
product (lane 2) and a 233 base pairABL specific product only (lane 4). The b3:a2
BCR-ABL translocation resulted in extra bands of 200 base pairs (standard RT-PCR: lane
1, K-562 cell line; lane 5, patient 1) or 397 base pairs (one tube protocol: lanes 3 and 8, the
same RNA samples). The b2:a2 chimaera (patient 2) was recognised by the 125 base pair
(lane 6) or 322 base pair (lane 9) additional fragments. Water negative controls are
represented in lanes 7 and 10. Molecular weight markers (MspI digested pUC 19 plasmid)
are on the left side of the gel.

Biomaster, Moscow, Russia), and 0.1-0.7 pg of
total leucocyte RNA. The tubes were overlaid
with mineral oil and heated for two minutes at
94°C for RNA denaturation. Annealing of the
ABL3 primer was performed at 65°C for five
minutes. The RT reaction was completed by
specific synthesis ofcDNA at 70°C for 20 min-
utes.
To perform the second step of the reaction,

the mixture in the tubes was adjusted for PCR
conditions by adding 2,l lOx stock solution
comprising: 670 mM Tris HCI (pH 8.8),
166 mM (NH4),2SO4, 7.5 mM EGTA, 0.25%
(vol/vol) Tween 20, 25% glycerol, 2 mM
dNTP, 20 mM MgC1I, 500 nM ABL2,
500 nM CML A, 2 mM dNTP, and sterile dis-
tilled water up to 20 jl. PCR was started by
cDNA denaturation (94°C for two minutes).
The thermal cycler settings for the initial 10
cycles were: 94°C for 50 seconds (denatura-
tion), and 65°C for one minute (annealing +
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Figure 2 Comparison of the sensitivity ofRT-PCR protocols. Serially diluted samples of
total RNA from K-562 cells were mixed with different amounts of leucocyte RNA from
healthy donors and subjected to RT-PCR analysis. Numbers at the top represent the ratio
between concentrations ofK-562 and normal RNA. Results of the one tube protocol are

shown on the left of the figure; results of the basic method are shown on the right. Details of
the fragments are given in the legendforfig 1. Msp digested pUC19 plasmid DNA was

used as a marker.

Results

Forty CML patients (38 Ph positive and two
Ph negative) and 10 healthy donors were cho-
sen for the comparison of the specificity of
standard and novel PCR based methods for
BCR-ABL chimaera detection. RNA samples
were subjected, in parallel, to standard
RT-PCR'0 and to one tube RT-PCR tests. As
shown in fig 1, both PCR variants gave the
same results, revealing the translocation in all
CML patients but not in control samples; the
b3:a2 translocation variant was observed in 28
cases, whereas the remaining 12 CML patients
carried the b2:a2 type of abnormality.
The sensitivity of the new approach was

tested by dilution experiments. K-562, a Ph
positive chronic leukaemia cell line, was used as

a source ofthe BCR-ABL chimaeric transcript.
Total RNA from these cells was mixed in
different proportions with RNA from healthy
donors and subjected to PCR analysis. Where-
as the standard RT-PCR'° revealed the translo-
cation at a dilution of 1 in 10-5, our technique
was limited to 1 in 10- (fig 2).

Discussion
In this study, we have adapted one tube Tth
based RT-PCR methodology'2 for the detection
of BCR-ABL translocation. Unlike published
procedures for the detection of BCR-ABL chi-
maeras, both steps of this test were performed
in the same Eppendorf tube and required the
same enzyme.
The simplification of BCR-ABL diagnosis is

unlikely to increase the frequency of false
results. In our hands, both rapid and standard
RT-PCR methodologies revealed the transloca-
tion in all CML cases, indicating the lack of
false negative detection. The method appears,
therefore, to be most useful in the detection of
the mutation. However, our procedure demon-
strated an approximately 10-fold decrease in
sensitivity in dilution experiments. Although
the estimated threshold (one mutated gene
copy in 10 000 normals) of the one tube proto-
col remains sufficient for monitoring purposes,
the reliable detection of residual malignant
cells in peripheral blood or bone marrow might
need to rely on the more laborious standard
RT-PCR protocol. Conversely, the reduction in
the numbers of manipulations and reagents
decreases the probability of false positive
results caused by contamination.

In conclusion, we have described a rapid
RT-PCR procedure which is advantageous in
the routine detection of BCR-ABL chimaeras
owing to its simplicity and reliability. This
method is recommended as a laboratory test
for CML diagnosis and assessment.

501 -

331 -

242 -

190-

147 -

110-

bp

267

 group.bmj.com on February 10, 2012 - Published by mp.bmj.comDownloaded from 



Sidorova, Saltykova, Lyschov, Zaritskey, Abdulkadyrov, Blinov

1 Delage R, Soiffer RJ, Dear K, Ritz J. Clinical significance of
BCR-ABL gene rearrangement detected by polymerase
chain reaction after allogenic bone marrow transplantation
in chronic myelogenous leukemia. Blood 1991;78:2759-
67.

2 Daley GQ, Van Etten RA, Baltimore D. Induction of
chronic myelogenous leukemia by the P210 bcr/abl gene of
the Philadelphia chromosome. Science 1990;247:824-30.

3 Sawyers CL. Molecular consequences of the BCR-ABL
translocation in chronic myelogenous leukemia. Leuk
Lymphonia 1993;11:101-3.

4 Butturini A, Gale RP. Detecting minimal residual leukemia.
Cancer Genet Cytogenet 1991,52:19-26.

5 Miyamura K, Takeo T, Kataoka T, Tahara T, TanDnoto M,
Saito H. Detection of minimal residual disease in Philadel-
phia chromosome positive acute lymphoblastic leukemia:
rationale for bone marrow transplantation from the
polymerase chain reaction point of view. Leuk Lymphoma
1993;11:181-9.

6 Fey MF, Kulozik AK, Hansen-Hagge THE, Tobler A. The
polymerase chain reaction: a new tool for the detection of
minimal residual disease in haematological malignancies.
EurJ7Cancer 1991;27:89-94.

7 Negrin RS, Blume KG. The use of the polymerase chain
reaction for the detection of minimal residual malignant
disease. Blood 1991 ;2:255-8.

8 Roth MS, Antin JH, Ash R, Terry VH, Gotlieb M, Silver
SM, et al. Prognostic significance of Philadelphia

chromosome-positive cells detected by polymerase chain
reaction after allogenic bone marrow transplant for chronic
myelogenous leukemia. Blood 1992;1:276-82.

9 Maurer J, Janssen JW, van Denderen J, Ludwig WD,
Aydemir U, Heinze B, et al. Detection of chimeric
BCR-ABL genes in acute lymphoblastic leukemia by the
polymerase chain reaction. Lancet 1991;337:1055-8.

10 Kawasaki ES, Clark SS, Coyne MY, Smith SD, Champlin R,
White ON, et al. Diagnosis of chronic myeloid and acute
lymphocytic leukemias by detection of leukemia-specific
mRNA sequences amplified in vitro. Proc Natl Acad Sci
USA 1988;85:5698-702.

11 Kolbe T, Guddy K, Brodsky D, Marks DL, Gillespie D.
Detection of BCR-ABL fusion mRNA in samples of whole,
unfractionated blood. Leuk Res 1994;18:465-8.

12 Myers TW, Gelfand DH. Reverse transcription and DNA
amplification by Thermus thermophilus DNA polymerase.
Biochemistry 1991;30:7661-6.

13 Young KK, Resnick RM, Myers TW. Detection of hepatitis
C virus RNA by a combined reverse transcription-
polymerase chain reaction assay. _7 Clin Microbiol 1993;31:
882-6.

14 Notle FS, Thurmond C, Fried MW Preclinical evaluation
ofAMPLICOR hepatitis C virus test for detection of hepa-
titis C virus RNA. Clin Microbiol 1995;33:1775-8.

15 Chomczyuski P, Sacchi N. Single-step method of RNA iso-
lation by acid guanidinium thiocyanate-phenol-chloroform
extraction. Anal Biochem 1987;162:156-9.

268

 group.bmj.com on February 10, 2012 - Published by mp.bmj.comDownloaded from 

http://mp.bmj.com/
http://group.bmj.com/


doi: 10.1136/mp.50.5.266
 1997 50: 266-268Mol Path

 
Sidorova JYu, L B Saltykova, A A Lyschov, et al.
 
detection of BCR-ABL translocation.
A rapid RT-PCR based method for the

 http://mp.bmj.com/content/50/5/266
Updated information and services can be found at: 

These include:

service
Email alerting

up in the box at the top right corner of the online article.
Receive free email alerts when new articles cite this article. Sign

Notes

 http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

 http://journals.bmj.com/cgi/reprintform
To order reprints go to:

 http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

 group.bmj.com on February 10, 2012 - Published by mp.bmj.comDownloaded from 

http://mp.bmj.com/content/50/5/266
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://mp.bmj.com/
http://group.bmj.com/

