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Mantle Cell Lymphoma

• MCL is a mature B-cell neoplasm usually composed of small to
medium-sized lymphoid cells.

• More than 95% of MCL cases have a translocation involving CCND1,
most commonly an IGH-CCND1 translocation, which results in
overexpression of cyclin D1 and a derangement in cell cycle
control.

• MCL is generally an aggressive tumor with a median survival of 3
to 5 years,

• The vast majority of patients cannot be cured despite initial
response to chemotherapy or immunochemotherapy



Pleomorphic mantle cell lymphoma
(PMCL)





PMCLVS DLBCL

• PMCL can closely mimic diffuse large B-cell lymphoma (DLBCL)
morphologically.And its diagnosis can be established by the expression of both
CD5 and cyclin D1.

• About 10% of MCL cases are negative for CD5,a phenomenon also observed in PMCL

• Rarely, MCL could lack the cyclin D1 positivity and CCND1 translocation

• SOX11 is a highly specific marker for MCL, and positivity can be used to
identify rare cases of cyclinD1-negative MCL, including PMCL morphologically
mimicking DLBCL.

• To date, no cases of CD5/cyclinD1 double-negative MCL (whether pleomorphic or
not) have been reported.



CD5/cyclinD1 double-negative, SOX11-positive

CD5/cyclinD1 double-negative PMCL? SOX11-positive DLBCL?

The differential diagnosis is very important clinically, as PMCL and
DLBCL have different biological nature, clinical features and treatment
strategies.



MATERIALS AND METHODS

• 4 cases CD5( ) cyclin D1( ) SOX11(+)

500 cases of CD5( ) cyclinD1( )DLBCL 2 cases

2 more previously identified cases

-a reported case(reported as SOX11-positive DLBCL)

-an unreported case

• 4 cases(GCB) DLBCL

• 4 cases(ABC)DLBCL

• 4 cases cyclin D1-positive PMCL [CD5(+)and SOX11(+)]

• 4 cases cyclin D1-negative PMCL [CD5(+) andSOX11(+)]

SOX11(+)



• Immunohistochemistry
• EBER In Situ Hybridization

• Fluorescence In Situ Hybridization

• Genome-wide Copy Number Analysis

• Gene Expression Analysis



RESULTS











• EBER In Situ Hybridization：All 4 cases were negative
for EBER.

• Fluorescence In Situ Hybridization：None of our 4 cases
had detectable rearrangement of IGH-CCND1, CCND2, CCND3,
CCNE1, CCNE2, MYC,BCL2, or BCL6.



Genome-wide Copy Number Analysis

1、The profile of double-negative PMCL was similar
to cyclin D1-negative PMCL.
2、Losses at 6q and gains at 7p (black arrows)
were common in both double-negative and cyclin
D1-negative PMCL.
3、Large segmental gains at 3q (white arrows) were
common in double negative PMCL, cyclin
D1-negatitve PMCL and ABC DLBCL.
4、Large segmental gains at 1q (asterisk) were
common in GCB DLBCL, but uncommon in other types
of lymphoma.
5. Note the gains of PIK3CA (black arrowhead) and
CCDC50 (white arrowhead) at 3q in 3 cases of
CD5/cyclin D1 double-negative PMCL.
The results of case 3, cyclin D1-negative PMCL and
cyclin
D1-positive PMCL have been reported in a previous
article



Gene Expression Analysis

• We studied the expression of SOX11, CCND1, CCND2, CCND3, CCNE1,
and CCNE2.

• Twenty genes differentially expressed in MCL,GCB DLBCL, and ABC
DLBCL, including WNT3,CHL1, ALOX5, CCDC50, BANK1, CD1D,
MARCKS,FCRL2, CEACAM1, RNGTT, MMP11, EPHB6, LY86, MFHAS1, LIMD1,
PIM2, CYB5R2, MME, ASB13, andMYBL1, were selected according to
previously published data.

• Three housekeeping genes, including GUSB, UBXN4, and TRIM62



1.Unsupervised hierarchical clustering
successfully separated 2 main groups of PMCL
and DLBCL.
2. The gene expression patterns of CD5/cyclin D1
double-negative PMCL were similar to those of
CNPMCL.



DISCUSSION



Clinical Feature

• male individuals,

• age at diagnosis being 39, 62, 77, and 82 years,
respectively.

• Two patients presented with an advanced stage IV disease,
and 3 patients died within a year.

• The predominance of elderly male individuals and the
aggressive clinical course were compatible with PMCL.



• The gene expression patterns of CD5/cyclin D1
double-negative PMCL were similar to those of CNPMCL.

• the genome-wide copy number profiles and gene expression
patterns of our 4 cases were similar to those of cyclin
D1-negative PMCL

• supporting that these cases were truly CD5/cyclin D1
double-negative PMCL.



SOX11

• Interestingly,the only patient who achieved complete
remission and died of disease after 7 years had a tumor
weakly positive for SOX11, whereas other 3 tumors were
strongly or intermediately positive for SOX11.

• Future studies on more cases are needed to clarify the
clinical significance of SOX11 intensity in such rare
tumors.



SOX11

• MCL
• lymphoblastic lymphoma（small to medium-sized lymphoid
cells with fine chromatin and small nucleoli, expression
of TdT）

• Burkitt lymphoma （monotonous medium-sized lymphoid
cells，starry-sky pattern, and presence of an MYC
translocation）

• hairy cell leukemia（composed of small to medium-sized
lymphoid cells with oval nuclei and abundant pale
cytoplasm,and the tumor cells rarely involve sites other
than spleen, bone marrow and peripheral blood）



• In conclusion, here we demonstrate for the first time
that PMCL could lose both CD5 and cyclin D1 expression
and have morphologic features indistinguishable from
DLBCL.

• Immunostaining for SOX11 can be used to identify such
rare cases of CD5/cyclin D1 double-negative PMCL.

• Further genetic and gene expression studies would be
helpful to confirm the diagnosis.


