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Human Cancer Biology

CADM1 Expression and Stepwise Downregulation of CD7 Are
Closely Associated with Clonal Expansion of HTLV-I-Infected
Cells in Adult T-cell Leukemia/Lymphoma g

Seiichiro Kobayashi', Kazumi Nakano®, Eri Watanabe?, Tomohiro IshigakiZ, Nobuhiro Ohno®, Koichiro Yuii®,

Naoki Oyaizu®, Satomi Asanuma®, Makoto Yamagishi®, Tadanori Yamochi®, Nobukazu Watanabe?,
Arinobu Tojo®, Toshiki Watanabe®, and Kaoru Uchimaru®

Abstract

Purpeose: Cell adhesion molecule 1 (CADM1), initially identified asa tumor suppressor gene, has recently
been reported to be ectopically expressed in primary adult T-cell leukemia~lymphoma (ATL) cells. We
incorporated CADM1 into flow-cytometric analysis to reveal oncogenic mechanisms in human T-cell
lymphotrophic virus type I (HTLV-I) infection by purifying cells from the intermediate stages of ATL
development.

Experimental Design: We isolated CADM1- and CD7-expressing peripheral blood mononuclear cells
of asymptomatic carriers and ATLs using multicolor flow cytometry. Fluorescence-activated cell sorted
(FACS) subpopulations were subjected to clonal expansion and gene expression analysis.

Results: HTLV-I-infected cells were efficiently enriched in CADM1™ subpopulations (D, CADM1P%®
CD79™ and N, CADM1P*°CD7"€). Clonally expanding cells were detected exclusively in these subpopula-
tions in asymptomatic carriers with high proviral load, suggesting that the appearance of D and N could bea
surrogate marker of progression from asymptomatic carrier to early ATL. Further disease progression was
accompanied by an increase in N with a reciprocal decrease in D, indicating clonal evolution from D to N.
The gene expression profiles of D and N in asymptomatic carriers showed similarities to those of indolent
ATLs, suggesting that these subpopulations represent premalignant cells. This is further supported by the
molecular hallmarks of ATL, that is, drastic downregulation of miR-31 and upregulation of abnormal Helios
transcripts.

Conclusion: The CADM1 versus CD7 plot accurately reflects disease progression in HTLV-Iinfection, and
CADM1™ cells with downregulated CD7 in asymptomatic carriers have common properties with those in

indolent ATLs. Clin Cancer Res; 20(11); 2851-61. ©2014 AACR.

Introduction

Human T-cell lymphotrophic virus type I (HTLV-I) is a
human retrovirus that causes HTLV-I-associated diseases,
such as adult T-cell leukemia-lymphoma (ATL), HTLV-I-
associated myelopathy/tropical spastic paraparesis, and
HTLV-I uveitis (1-3). In Japan, the estimated lifetime risk
of developing ATL in HTLV-I carriers is 6% to 7% for males
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and 2% to 3% for females (4-6). It takes several decades for
HTLV-I-infected cells to reach the final stage of multistep
oncogenesis, which is clinically recognized as aggressive
ATL (acute-type and lymphoma-type; ref. 7). Molecular
interaction of viral genes [e.g., Tax and the HTLV-I basic
leucine zipper (HBZ) gene] with the cellular machinery
causes various genetic and epigenetic alterations (7-11).
However, difficulties in purifying HTLV-I-infected cells in
vivo seem to have hindered understanding of the genetic
events that are directly involved in the multistep oncogen-
esis of ATL.

Upregulation or aberrant expression of cell surface mar-
kers, such as CCR4 and CD25, is useful for diagnosis
of ATL and has been utilized for molecular-targeted therapy
(12, 13). However, the expression levels of these markers
vary among patients, which often make it difficult to iden-
tify ATL cells specifically based on the immunophenotype.
Previously, we focused on downregulated markers in acute-
type ATL cells, such as CD3 and CD7, and successfully
purified ATL cells using the CD3 versus CD7 plot of
CD4" cells (14). Analysis of other clinical subtypes
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