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Table 1 Used antibodies in this study
antihody animal species Clone corporation epno{w t‘etrseval_ # dilution remarks
technique  solution pH
LCA mouse 2BI1+PD7726 DAKO HIER 7 200
CDla mouse 010 DAKO HIER 9 100
Ch3 mouse Psl Novocastra HIER 9 100
c4 mouse 16 Navocastra HIER 9 80 %2

CD5 motise 4C7 Novocastra HIER 7 100
Ch7 mouse LP15 Novocastra HIER 9 60
Ch3a mouse 1A5 Novocastra HIER 7 100
CD20 mouse 1.26 DAKO HIER 7 200
CD25 mouse 4C89 Novocastra HIER 7 200
CD30 mouse Ber-[12 DAKO HIER g 60
CDi4 mouse DF1485 DAKO HIER 9 80
CDhss mouse CD564 Novocastra HIER 9 100
CD62L noUSE 9H6 Novocastra HIER 9 100
CDi68 mouse KP-{ DAKO P - 200
Langerin mouse 12D6 Novocastira HIER 7 200
CCR3 Rabhit Y31 EPITOMICS HIER 7 200
CCR4 Rabbit poly LifeSpan HIER 7 1000
CXCR3 Rabbit poly Genway HIER 7 200
Granzyme B mouse 11F1 Novocastra HIER 9 100
TIA-1 mouse 2G9A10F5 BECKMAN COULTER HIER 9 1000
Ki67 mouse MIB-1 DAKO HIER 7 200

%1 P:Enzyme digestion (Proteinase K). incubate at room temperature for Sminute.
HIER: Heat induced epitope retrieval. incubate at 98°C for 40 minute.
¥ 2 Endogencous peroxidase was not blocked with 3% H202.
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Fig. | Clinteal and histological findings of parapsoriasis en plags
a: Clinieal findings
b~ i: Histological findings
(h,ooo HE, de O3, 4+, e CIML 4+, £ CD7, 24, g2 CDR, 24, |
i CECRL 3+
Lymphoid cells we
CCRA and CXCRA

strangly positive for D and U1 positive for
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Fig, 2 Clinical and histelogical fodings of myeosis fungoides (MF)
sz Chndesd findings b~ 10 Histological lindings
fhyo HE, i O3 A+, oo CD A4, [ ODT 14, CDE ~ B CORAL be, 1 CRCRY, 249
Lymphoid cells were strongly posttive for CU3 and CIM positive for COT, CORY and CXCRE
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Table 2 Immunophenotypic features in MF, PP and LP

Antigen M PP LP
CDla 0/7(0%) 8/18(44% ) 0/14(0%)
Ch3 8/8(100%) 187181002 o) 14/14(100%)
Ch4 5/8(63%) 18/18(100% 14/14(100%)
D5 7/7(100%) 18/ 18{1(}()10) 14/14(100%)
cD7 7/70100%) 18/18{100%) 14/14(100%)
D8 7/8{88%) 18718{100%) 14/14(100%)

CD20(L286) 0/8(0%) 1718(6%) 10/14(71%)
CD23 7/8(88%) 15/18(83%) 13/14(93%)
CD30 0/8(0%) 0/12(0%) 0/14(0%)
CD44 6/7(86%) 18/18(100%) 8/14(37%)
CD56 2/8(25%) 4/18(22%) 2/14(14%)

CD62L 2/7(29%) 5/18(28%) 8/14(57%.
CD68 0/8(0%) 1/18(6%) 0/14(0%)

langerin 0/700%) 1/18(6%) 0/14(0%)
CCR3 O"T(U"’} 0/18(0%) 0/14{0%)
CCRA T{43% 14/18(78%) 6/14{43%)

CXCR3 ")/i{/l" ) 15/18(83%} 1/14{7%)

GranzymeB 2/8(25% ) 1/18(6%) 0/14(0%)
TTA-1 5/8(63%) 7/18(39%) 14/14€100%)

PCR 4/8(50%) 0/18(0%) -

Table 3 Discrepancy of CD3/CD7, CD4/CD8 in MF. PP and LP

Antigen MF PP LP
CD3/CD7 1/7(57% ) 6/18(33%) 0/14(0%)
CD4/CD8 7/8{88%) 6/18(33%) 0/1400%)

M ()P N12 34586

200 bp <
M : molecular marker
100 bp (-): blank

P : Positive cont. (PTCL)
N : Negative cont. (Reactive lymphadenitis)
1~6 : Case number of MF

50 bp
Fig. 3 Detection of a TCR- gamma chain gene rearrangement using a
paraffin embedding section.
Case No.l, 3. 5: positive.  Case No.Z2, 4, 6: negative.
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Tempaoral transition in MF
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IMMUNOHISTOLOGIC AND MOLECULAR ANALYSIS OF
PRIMARY CUTANEOUS T-CELL LYMPHOMA AND
INFLAMMATORY DERMATOSIS

Yusuke SARUTA, Toshiko YAMOCHL, Mayumi HONMA,
Eisuke SHI0ZAWA, Masafumi TAKIMOTO and Hidekazu Orta

Department of Pathology Clinico-diagnostic Pathology.,
Showa University School of Medicine

Tomoko NOROSE and Miki KUSHIMA

Department of Hospital Pathology, Showa University School of Medicine

Abstract T/NK cells are involved in approximately 8% of primary cutaneous lymphomas, and
more than half of the cases are mycosis fungoides (MF) and Sezary syndrome. Primary cutaneous lym-
phoma is classified functionally based on clinical behavior, histology and surface characteristics; the diag-
nostic rate has improved due to implementation of clonality analvsis. We examined the progression to
lymphoma in 14 cases that were clinicopathologically diagnosed as lichen planus (LP); 18 as parapsoriasis
en plaques (PP), an inflammatory disorder: and 8 (28 samples) as MF in Showa University Hospital from
1993 to 2011. Immunohistochemical staining was performed on all samples, and PP and MF samples
were further examined by clonality analysis. Dissociation of CD4/CD8 was not found in any LP samples,
but was revealed in 33% of PP and 88% of MF samples. There was a strong tendency for a decrease of
CD7 in PP and MF samples. CCR3 was negative in all LP, PP, and MF samples. CCR4 and CXCR3 were
positive in many more PP and MF samples. compared with LP samples. All of the PP samples were neg-
ative in the T-cell clonality analysis, but 50% of MF samples were positive. These results suggest that
the surface properties of PP are closer to those of MF, rather than LP. Therefore, PP may also have the
potential for tumorous change, in addition to being an inflammatory skin disease. Moreover, the validity
of the clonality analysis in auxiliary diagnosis of MF should be checked further.

Key words: primary cutaneous lymphoma, parapsoriasis en plaques. lichen planus, immunohistochemi-
cal staining, chemokines
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CD20 gene deleﬁon causes a CD20-negative relapse in
diffuse large B-cell lymphoma
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Abstract

In diffuse large B-cell lymphoma (DLBCL), a CD20-negative relapse is clinically significant because it is
associated with chemo-refractory phenotypes and loss of a therapeutic target. The alteration of the CD20
gene is reported as infrequent in CD20-negative relapse in B-cell lymphoma. We established a DLBCL cell
line with loss of CD20 expression (SD0O7) from a patient at CD20-negative relapse. She was initially
diagnosed with CD20-positive DLBCL and received repeated immuno-chemotherapy that included
rituximab. SDO07, which has an immunoglobulin k rearrangement identical to that of lymphoma cells at
CD20-negative relapse, showed homozygous deletion of the CD20 gene with loss of the copy number of
11g12. SDO7 is the first case in which it is proven that the loss of CD20 expression in relapsed DLBCL is
the result of deletion of the CD20 gene. Deletion of the CD20 gene is a molecular mechanism of CD20-

negative relapse in a subset of DLBCL.
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Case report

Studies show that the expression of CD20, an activated-gly-
cosylated phosphoprotein that is widely expressed in mature B-
cell neoplasm, is decreased or lost in instances of CD20-nega-
tive relapse that occur after receiving immuno-chemotherapy
that includes rituximab, a chimeric anti-CD20 antibody (1).
CD20-negative relapse is now well-recognized in various types
of B-cell lymphomas (2). In diffuse large B-cell lymphoma
(DLBCL), CD20-negative relapse was found through immuno-
histochemical analysis to be present in about 15% of re-biop-
sied tissues after relapse (3). Importantly, in DLBCL, a CD20-
negative relapse is often associated with chemo-refractory phe-
notypes and a poor prognosis for the patient, in addition to the
loss of a therapeutic target (1, 3). '

It is necessary to clarify the molecular mechanism(s)
underlying the development of CD20-negative relapse to
overcome rituximab-resistant relapse. The loss of expression
of the CD20 protein in B-cell lymphoma cells is the result

350

of a complex mechanism (1, 4). Genomic alteration of the
CD20 gene, which is involved in the loss of expression, is
infrequent in the previous report (3, 5), although deletional
mutation(s) of the CD20 gene was associated with the
decreased expression of CD20 in DLBCL progression (6).
In this study, we report the homozygous deletion of the
CD20 gene in a CD20-negative relapse in a case of
DLBCL.

A 68-yr-old female was admitted to our hospital reporting
fever and bilateral leg edema. A computed tomography (CT)
scan showed significant para-aortic lymph node swelling and
left hydronephrosis. A CT-guided needle biopsy was per-
formed, and the histopathological diagnosis was DLBCL
(Fig. 1A[a, b]). Immunohistochemically, more than 80% of
the lymphoma cells were positive for CD20 (L26) (Fig. 1A[c,
d]). After 2 yrs and 3 months of repeated anti-lymphoma ther-
apy, including rituximab, the patient developed massive right
pleural effusion infiltrated with lymphoma cells (Fig. 1B[a]).
These cells were positive for CD19, but not for CD20, as eval-
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Figure 1 Establishment of CD20-negative DLBCL cell line, SD07. (A) Histopathology of needle biopsy specimens of an abdominal lymph node in
a 68-yr—old patient at diagnosis (a—d). (a) Hematoxylin eosin (HE) stain,(b)HE stain (higher magnification), (c) anti-CD20 (L26, Dako Cytomation,
Glostrup, Denmark) and (d) anti-CD20 (higher magnification). (B} Cell morphology and flow cytometric (FCM) analyses of lymphoma cells that
appeared in pleural effusion at relapse{a—d). {a) Giemsa stain of lymphoma cells in pleural effusion. (b) Lymphoma cell gating based on SSC and
expression of CD45. (c) Histogram of lymphoma cells stained by CD19-PE (Beckman Coulter Inc. [BC], Brea, CA, USA) and CD13-FITC (Dako). (d)
Histogram of lymphoma cells stained by CD5-PE (BC) and CD20-FITC (Dako). (C) May-Giemsa stain of SD07 cells. (D) FCM analyses of cell sur-
face B-cell antigens of a Burkitt lymphoma cell line, Daudi and SD07. Both cells are stained by CD19-PE (BD Transduction Laboratories [BDI, San
Jose, CA, USA) and CD20-FITC (BD); CD21-PE (BioLegend, San Diego, CA, USA) and CD20-FITC (BD), or CD22-PE (BC) and CD20-FITC (BD).

Two-color analyses of these expressions were performed with a flow cytometer (Coulter EPICS XL).

uated by flow cytometry (FCM) (Fig. 1B[b—d]). The patient
died 2 months after the CD20-negative relapse. An autopsy
showed that CD20-negative lymphoma cells had infiltrated
multiple lymph nodes as well as extra-nodal organs.

SD07, a DLBCL cell line, was established from lym-
phoma cells obtained from the pleural effusion of this
patient. The lymphoma cells were obtained with informed
consent, and the protocols approved by our institution’s
ethics committee. The SDO7 was cultured in an
RPMI1640 medium supplemented with 10% fetal calf
serum (FCS), which had been maintained in my laboratory
for more than 4 yrs. Morphologically, SDO7 cells are
large lymphoid cells (Fig. 1C). As evaluated by FCM,
SDO7 cells selectively lack CD20 protein expression, yet
express other B-cell antigens, such as CD19, CD21, and
CD22, at the same levels as those of Daudi, Burkitt lym-
phoma cells (Fig. 1D).

In severe combined immunodeficiency (SCID) mice, sub-
cutaneously transplanted SDO07 cells (107 cells) developed
subcutaneous tumors 2 months after inoculation (Fig. 2A).
Animal experiments were performed according to a proto-
col approved by the Institutional Animal Care and Use
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committee of Showa University. Histopathologically, the
tumor consisted of large lymphoid cells (Fig. 2B), which
were positive for B-cell antigens such as CD79a, Pax5,
and Oct2, but not CD20 (L.26) (Fig. 2C-F). In situ hybrid-
ization showed lymphoma cells were negative for Epstein—
Barr virus (EBV)-encoded RNA (EBER), which suggests
that the activation of EBV was not involved in SDO07
(Fig. 2G). :

By polymerase chain reaction (PCR) and sequencing anal-
ysis, the SDO7 cells and SCID tumor produced clonal 149bp
IGK gene rearrangement (V1-8-J4) bands identical to those
in the lymphoma cells that infiltrated the pleural effusion of
this patient (Figure S1). This suggests that SDO7 is clonally
identical to the lymphoma cells that appeared with the
CD20-negative relapse of this patient.

A karyotype analysis of the SD0O7 showed near-tetraploid
chromosomes as follows: 83~90, XX, —X, —X or —-Y, —Y,
—2, add(3)(pl1), add(3)(qll), add(3)(q12), —4, —4, —6,
=7, =17, +8, add(8)(q22)x2, -9, -9, —11, —11, add(11)
(q23)x2, —12, —14, —14, —15, —15, —16, —16, —17, add
(18)(q21)x2, -20, =22, =22, —22, +marlx2, +mar2,
+mar3, and +mar4 (Figure S2).
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Figure 2 Subcutaneous tumor of SDO7 transplanted in an SCID mouse (A-G). (A) A tumor (orange arrow) in the left hip of an SCID mouse
appeared 2 months after subcutaneous transplantation of 107 cells of SDO7 cells. Histopathology of the subcutaneous tumor, (B) HE stain, immu-
nostaining with {C) anti-CD79a (Dako), (D) anti-Pax5 (BD), (E) anti-Oct-2 (Santa Cruz Biotechnology Inc.[SC], Santa Cruz, CA, USA), (F) anti-CD20
(Dako), or (G) Epstein—Barr virus (EBV)-encoded small RNA (EBER)(Dako) analyzed as in situ hybridization

To analyze the details of genomic alteration involved in
the loss of expression of CD20 in SD07, we performed array
comparative genomic hybridization (CGH). Genomic DNA
from this patient extracted from bone marrow cells without
infiltration of lymphoma cells was used as a reference. It
revealed a 0.7 megabase (Mb) region with a copy number
loss of —1.0 of log, ratios on chromosome 11q12 in SDO7
(Fig. 3A). Within this region, a 30-kilobase (kb) segment
showed further loss (less than —2.0) and contained two
genes, MS4A1(CD20) and MS4A5 (Fig. 3A).

A Southern blot analysis, using the CD20 gene Exon 1 as a
probe, showed homozygous deletion of the CD20 gene in
SDO7 (Fig. 3B). As expected, an RT-PCR analysis revealed a
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lack of mRINA expression of CD20 in SDO7 (Figure S3A). An
epigenetic modification with both 5-aza-2'-deoxycytidine and
trichosatine A in a culture failed to induce RNA expression of
CD20 in SDO7 (Figure S3A). Through Western blotting,
CD20 protein expression was not detected in SDO7 (Figure
S3B). Incubation with rituximab in a culture failed to suppress
the cell growth of SDO7 up to 20 ug/mL (Figure S4). This
suggests that deletion of the CD20 gene with genomic copy
number loss in 11q12 produced the loss of CD20 expression
and resulted in resistance to rituximab in SD07. On the basis
of the literature to date, SD07 is the first case in which it is
proven that the loss of CD20 expression in relapsed DLBCL
is the result of deletion of the CD20 gene.
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