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Detection of monoclonality in B-cell lymphoma by polymerase
chain reaction (PCR) with the use of DNA extraction
kit (Takara DEXPAT) for formalin-fixed paraffin-embedded

tissues

Toshihiko Ikarashi* and Hidehiro Hasegawa™

Summary

The polymerase chain reaction (PCR) method was applied into formalin-f ixed paraffin-embedded
tissues for pathological diagnosis of B-cell lymphoma, but their DNA extractions were
complex and time-comsuming. We approached the utility of cne step procedure by the
use of DNA extraction kit {Takara DEXPAT). The examined tissues were routinely
processing paraffin-embedded sections and consisted of 7 cases of B-cell lymphoma, 3
cases of T—cell lymphoma, one case of Hodgkin's disease, and 8 cases of non-lymphomatous
normal tissues for negative control,

DNA extraction procedure became easy by the use of DEXPAT kit: the operatlon was
continuous in one microtube and required only 30 minutes.

The nested PCR was very well done with the following primers: 1. Framework two A
(Fr2A) within the variable (V) segment as an outer upperstrearm cOnsensus primer, 2.
Framework three A (Fr8A) as inner upperstream ome, 3. LJH within the joining (J)
region 8s an outer downstream one, 4, VLJH within the J region as inner downstream
one. The annealing temperature in PCR was set up at 55C and a concentration of
polyacrylamide gel electrophoresis (PAGE) was 12.5% because of their shortness of PCR
products. The moncclonality by PCR-PAGE could be confirmed in B-cell lymphoma and
also shown in T-cell lymphoma and Hodgkin' s disease. The final diagnosis of B-cell
lymphoma required comprehensive analysis with microscopic examinations by both a
hematoxylin—eosin stain and an immunohistochemical one.
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Indroduction

We reported the PCR-PAGE technique for the
diagnosis of B-cell lymphoma by the use of
these formalin-fixed and paraffin-embedded
pathological specimens {5). In B-cell lymphomas,
PCR should be to research the rearrangement in
VDJ regions (D: diversity) in immunoglobulin
heavy chain gene {IgH) and consisted of both
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(i) Framework two A (Fr2A) or Framework
three A {(Fr3A) for annealing with IgH-V and
(i1) LJH or VLJH for IgH-J annealing (1-9).

In our institute of surgical pathelogy, more
rapid and precise PCR technique was recommended.
When only formalin—-fizxed paraffin-embedded
tissues could be available, it was necessary that
a rapid nonstop DNA-extracting operation should
be established. In this study we reanalyzed our
previous methods and reported the most convenient
one.
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Materials and methods

Tissues

Speciments consisted of seven B—cell lymphoma,
two T-cell lymphoma, and one Hodgkin's disease,
and eight normal tissues for negative control.
The diagnosis of lymphoma was confirmed by
immunohistochemistry against lymphocytic markers.
All specimens were processed by formalin-fixation
and paraffin-embedding.

DNA extraction from paraffin-embedded sections

Two or three pieces of 20 m-depth paraffin-
embedded section were used for PCR analysis,
and followed by DNA-extracting procedures: 1.
tigsue specimens drop into 1.5 ml-microtube, 2.
pouring of 10 drops of DEXPAT (0.25ml), 3.
vortex, 4. adding of another 10 drops of DEXPAT
(0.25ml, total 0.5ml), 5. stirring with Vortex,
6. heating in 100C for 10’ with several stirring,
and with cap-roof piercing by a needle to avoid
increasing pressure and sealing by alminium-sheet
against vaporizaton, 7. centrifuging at 12000rpm,
10, 4C, 8. collecting the DNA-solving water-layer.
The length of retrieved DNA chains was less
than 400bp (4,8).

PCR primers

A nested- or semi-nested PCR was performed
with upperstream primers and downstream primers
around VDJ region of IgH-gene: the former
primers consisted of Fr2A (8 -TGG[A/GITCCGL
C/AJCAGLG/CICLT/CILT/CICNGG-8") placed in
5 -side of V region or Fr3A (5'-ACACGGC[C/T
JLG/CITGTATTACTGT-3' ) placed in 3' -side of
V region, and the latier consisted of LJH (5'-T
GAGGAGACGGTGACC-3') placed in 3 -side of
J region or VLJH (5'-GTGACCAGGGTNCCTTG
GCCCCAG-38' ) of 5 —side of J region (5,6).

Each working concentration of primer solution
was adjusted to 20pmol/ g1.

PCR amplification

Each 20 or 21 gl sample consisted of 14 p1
distilled water, 2ul 10xPCR buffer (Perkin
Elmer), 241 Gene Amp dANTP Mix (EmM/L},

sense primer, antisense primer, 0.2x1 Ampli
Taq Gold (5U/ g1}, and 1ux]1 DNA sample. In
nested or semi-nested PCR for B—cell lymphoma
each adding primer solution was 0.51 at both
first and second rournd PCR procedures (3,5).
The first round PCR was as follows: 1. hot
start at 95°C for 10°, 2. PCR by 30 cycles of
DNA amplification, consisted of denaturation at
93°C for 45", annealing at 52-65°C for 45", and
extension at 72T for 110", 3. last extension at
72°C for 10’ . Furthermore, the second round
PCR was as follows: 1. hot start at 95C for
10", 2. 10-20 cycles of DNA amplification,
consisted of denaturation at 93C for 457, annealing
at 52-65°C for 45”7, and extension at 72T for
110", 3. last extension at 72°C for 10’ (3.

Electrophoresis

PAGE concentration was 12.5%. Electronic
voltage was 125V. These mini-gels were stained
with ethidium bromide and viewed under ultraviolet
light and photographed.

Results

The conditions of PCR and electrophoresis
were listed in the left side of Table. Upper part
listed specimens of lymphoma and normal negative
controls. The corresponding results were shown
in the middle of Table.

B-cell lymphoma samples produced one or two
discrete bands around the predicted size of 100bp.
The most appropriate conditions consisted of 1:
primers: Fr2A and LJH for first round PCR,
and IFr3A and VLJH for second round one, 2:
55°C of annealing temperature, 3: 30 cycles of
first round amplification, and 4: 15-18 cycles of
second round amplification. Short 100hp-DNA
products by PCR recommended 12.5% PAGE. In
B-cell lymphome, this nested PCR showed 30%
of definitive positivity and 70% of total positivity.
Several false positivity was found in T-cell iymphoma
and Hodgkin's disease. No false posiiivity was
confirmed in any normal tissues for negative
controls.
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Table. Results of PCR-PAGE positivity

Discussion

DNA-extracting kit {Takara DEXPAT) was
very convenient method in the use of formalin-fixed
paraffin-embedded sections in PCR (4,6). The
time required shortened to 30’ and the whole
procedure could be performed in a day, which
made PCR a reasonable technique for routine
clinical examination.

In the PCR analysis of B-cell lymphoma, we
have shown the nested PCR with primers Fr24,
Fr3A, LJH, and VLJH for the monoclonality of
rearranged IgH gives efficient amplification in
paraffin-embedded tissue samples. The detection
of IgH monoclonal rearrangement was confirmed
in 30% of B-cell lymphomas, and no false positivity
was found in any normal tissues. Several bands
of IgH gene arrangement also appeared in T-cell
lymphoma samples, which required additional
immunchistochemical examinations. The examination
for a rearrangement of both 1gH and TCR-y (T
cell receptor—y ) genes must be done simultaneously
for each tissue, and the absence of any clonal
rearrangement for genes of the opposite lineage

provides strong evidence for B— or T-cell lineage
(5). It was easy to understand that Hodgkin's
disease showed IgH gene rearrangement because
Hodgkin's disease hecame regarded as B-cell
lymphoma. There was no practical problem in
the process of pathological diagnosis of Hodgkin's
disease because Hodgkin's disease was easily
differentiated by the presence of Reed-Sternberg
cells in hematoxylin-eosin stained specimens.
Despite the problems of false negatives and false
positives, we propose that PCR detection of
monccionality becomes a valuable tool for diagnosis
of lymphoma.
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