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Non-Radioactive Detection of Clonality in Malignant Lymphoid
Neoplasms using the Polymerase Chain Reaction

Chan Kum Park, M.D. and Chul Woo Kim, M.D.*

Departments of Pathology, College of Medicine,
Hanyang University and Seoul Mational University*

The polymerase chain reaction(PCR) was performed to detect clonal rearrangements of the
immunoglobulin heavy chain gene(lgH) or T-cell receptor(TCR) genes in 57 lymphoproliferative
diseases including 26 B-cell lymphomas and 23 peripheral T-cell lymphomas(PTCL). Using the
IgH primers, monoclonality was detected in 19 out of 22(86.4%) cases of diffuse lymphomas
and 2 out of 4(50%) follicular lymphomas, respectively, but not in the 23 PTCL cases. Using
the V and J regions of the TCRy chain primers, monoclonality was detected in 14 out of the
23(60.9%) PTCL cases. TCR § chain gene rearrangements were observed in 7 out of the 9 cases
which did not show TCRj chain gene rearrangements. One non-T non-B acute lymphoblastic
leukemia was found 1o have TCR £ chain gene rearrangements. In conclusion, analysis of Ig
and TCR gene rearrangements by using the PCR technigue can be used as a useful diagnostic
adjunct to establish the clonality of various lymphoproliferative diseases. (Korean J Pathol 1996;
30: 311-317)
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Fig. 1. PCR amplification using the TCRy primers. Ethi-
dium bromide-stained 5% polvacrylamide gel showing
discrete monoclonal bands berween 400 and 500 base
pairs. The size of the resulting bands are shown in hase
pairs.

Lane 2.5.6,8: Peripheral T-cell lymphoma,

Lane 4: T-cell lime,

Lane 1,3,7.9: Non-tumorous condition.

Lane M: DNA molecular weight marker VIIT{Boehringer
Mannheim)
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Table 1. Primers used for polymerase chain reaction

IgH
V region primer
FRIA: 5°-ACACG GC(C/THG/CIT GTATT ACTGT-3
) region primer
LIH(Outer nest): 5-TGAGG AGACG GTGAC C-¥F
VLIHiInner nest): S-GTGAC CAGGG T(A/G/C/T)
CCT TGGCC CCAG-¥
TCRY
V rogion primer
primer A({Cuter nest)
5-GAAGC TTCTA GCTTT CCTGT CTC-¥
Primer A'(Inner nest)
5-CTCGA GTGCG CTGCC TACAG AGAGG-3°
I region primer
primer B(Outer nest)
5°-CGTCG ACAAC AAGTG TTGTT CCAC-Y
Primer B'(Inmer nest)
3-GGATC CACTG CCAAA GAGTT TCTT-3
TCRE
Diversity region
D1: 5 -CAAAG CTGTA ACATT GTGGG GAC-3
D2: 57 TCATG GAGTA ACATT GTGGG GAC-3
Joining region
12: 8%AGCAC CGTGA GOCTG GTGCC-¥
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Fig. 2. PCR amplification using the TCEE(D ]z} primers.
Ethidium bromide-stained 12% polyacrylamide gel sho-
wing discrete monoclonal bands between 50 and 100 base
pairs. The size of the resulting bands are shown in base
pairs.

Lane 1,57-9; Penpheral T-cell lymphoma.

Lane 4: Negative control.

Lane 5: Tonsil.

Lane 2.6; Mon-tumorous condition,

Lane M: DNA molecular weight marker VII{Bochringer
Mannheim).
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Fig. 3. PCR amplification of clonal IgH VD gene re-
arrangement in genomic DNA. Ethidium bromide-stained
polyacrylamide gel analysis showing discrete monoclonal
batds between 100 and 200 base pairs, The size of the
resulting bands are shown in base pairs

Lane | to 3, 5 and & Non-tumorous condition.

Lane 4: Peripheral T-cell lymphoma.

Lane 7: T-cell line.

Lane & Hodgkin's disease.

Lane 9 and 10: Non-tumorous condition,

Lane 11-13: B-cell lymphoma

Lane M: DNA molecular weight marker VIII{Boehringer
Mannheim).

Table 2. Monoclonality detected by polymerase chain
reaction

Total patient

Drisease -

iscass studied IgH TCRY  TCRp
FTCL 23 23 1423 723
B-NHL 26 21/26 1126 026
Hodgkin's discase 3 o3 oy 3 o 3
granulocytic sarcoma I a1 af 1 1
Hashimoto's disease 1 0f 1 of 1 N.D.
Sjogren’s syndrome 1 0/ 1 (Vi N.D.
Mickulice disease 1 1 ar MDD
Non-T Non-B ALL 1 o1 1 1f1
Totalinumber of cases) 57 21/57 15/57 BS54

PTCL: Peripheral T-cell lymphoma

NHL: Non-Hodgkin's lymphoma

ALL: Acute lymphoblastic leukemia

M.D: Mot done
dlefl 4 = TCRyel| okAub28 Rgch 4d|2] o E

%] ZE £ (follicular lymphoma)g 2eflal]4] IgHel| o4 o]
Al v A el SAde|uh bel-2 FH AR afjedsd 7}
548 Eolx] HEglich 1&2] AR HEE |4
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