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A 60-year-old woman was admitted to our hospital
to receive treatment for relapse of biphenotypic
leukemia 4 years after initial presentation. Bone

marrow examination revealed 53.5% Ilymphoblasts,



which were classified as ALL-L2 with normal

karyotype. Surface markers of lymphoblasts were

positive for both B-cell and myeloid lineage.

Immunoglobulin heavy chain and T-cell receptor gene

rearrangements were investigated by PCR. Clonal

rearrangement of TCRS Vd&2-Dd3 was detected. The

same clonal rearrangement of TCR& was found using

frozen initial leukemic cells. Her leukemia was

confirmed as not secondary leukemia but relapse of

the initial clone. Detection of the rearrangement

was also wuseful as a patient-specific marker for

minimal residual disease.

Key words: Biphenotypic leukemia, Minimal residual

disease, T-cell receptor rearrangement



Figure legends

Fig. 1A TCR V&2-Do3 rearrangement

PCR showed a monoclonal amplification for the TCR

Vd2-D63 from the patient's sample (lane 5). Lane 1:

molecular size marker; lane 2: template (-); lane 3:

negative control; lane 4: positive control.

Fig. 1B DNA sequence of the V62-Dd3 rearrangement

Analysis of the DNA sequence revealed a 4-base

insertion between V&2 and Dd3. Random sequences

consisting of 0—20 bases are introduced between Vo2

and D&63 by terminal deoxynucleotidil transferase

(TdT) activity at the time of TCR rearrangement. A

Case-specific oligoprobe that contains 4-base

insertion was hybridized with PCR products of each

point to confirm monoclonality.
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Fig. 2A MRD analysis

Serial dilutions of genomic DNA from leukemic
cells at the time of diagnosis of relapse are compared
with specimens from each clinical point. A specimen
obtained after 6 courses of consolidation
chemotherapy (lane 6) achieved molecular CR at the
sensitivity of <10 "3,

Lane 1: template (-); lane 2: 50 ng genomic DNA at

-1

the time of diagnosis of relapse; lane 3: 10 dilution

-2 -3

of lane 2; lane 4: 10 dilution of lane 2; lane 5: 10
dilution of lane 2; lane 6: specimen from the patient

after 6 courses of consolidation chemotherapy.

Fig. 2B Clinical course and TCR rearrangement
Highly sensitive monitoring of MRD is possible by

the PCR method. In our case, the monoclonal TCR

rearrangement became negative after 6 courses of

consolidation chemotherapy.
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Fig. 1A TCR V 0 2- D ¢ 3 rearrangement
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Fig. 1B DNA sequence of TCR V ¢ 2- D ¢ 3 rearrangement

5" -GCACCATCA

GGG TCT TAC TAC
sense primer

Vo2 —>DJ3
TGT GCC TGT GAC ACC CCC GTA CTG GGG GAT ACG CAC

case specific probe

AGT GCT ACA AAA CCT ACAGAG ACCTGT ACA AAAACT

GCA GGG GCAAAAGTIGCCATTTCCCT-3
antisense primer



Fig. 2A MRD analysis



Fig. 2B Clinical course and TCR rearrangement

Date chemotherapy hematological Karyotype TCR
status rearrangement

2002.11.27  on admission relapse 46,XX[20] (+)

2003.1.5  after induction CR 46,XX[20] N.A
2003.1.29  after C-(Dx CR 46,XX[20] )
2003.2.26 after C-@* CR 46,XX[20] (+)
2003.4.15  after C-@x CR 46,XX[20] (+)
2003.5.27 after C-@* CR 46,XX[20] (+)
2003.6.19  after C-®%* CR N.A.* (+)
2003.7.15 after C-©* CR 46,XX[20] (-)
2003.8.11  after C-(D CR 46,XX[20] )

*C: consolidation

*N.A.: not analyzed
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