Significance of Chromosome 14 Anomaly at Band 14
Japanese Patients With Adult T-Cell Leukemia
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The chromosomes of leukemic blood cells in eight Japanese patients with acute adult T-cell lenk
(ATL) were examined by a direct method or short-term culture method without any mitogens. Six
showed a chromosome 14 anomaly with a break at band q11-13: inv(14)(q11q32) in two
t(11;14)(p13;q13) in one patient, t(14;14)(q11;432) in addition to del(14)(q11q13) in another, I
del(14)(q11q13) in two patients. Thus, a proximal 14q rearrangement exists in ATL as in othel
T-cell malignancies. Based on these facts, the pathogenesis of ATL is discussed in reference

literature.
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THE NUMEROUS DATA ON SPECIFIC CHROMOSOME
CHANGES in various hematologic disorders were
collected and reviewed by Sandberg.' Nevertheless, cy-
togenetic studies on adult T-cell leukemia (ATL) have
been scarce.””® Various chromosome anomalies such as
trisomy 3, partial deletion of the long arm of chromosome
6 (i.e., 6q—) and trisomy 7, and elongation of the long
arm of chromosome 14 with a break at band 14q32, have
been reported by investigators.””® These observations sug-
gest that there may not be a specific chromosome anomaly
in ATL.

We preliminarily reported a chromosome 14 anomaly
with a break at band 14q11-13 in 10 of 11 patients with
ATL.1° However, most of the patients reported' showed
complicated karyotypes. To objectively determine the
karyotypes in ATL and related disorders, an ad hoc com-
mittee was established in Japan. In this report, the cyto-
genetic data of eight previously reported patients are pre-
sented with revised karyotypes, confirmed by the com-
mittee.
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Materials and Metk

The current study is based on o
typical ATL patients who were natt
fecture, one of the clustering areas
Japan. The clinical, hematologic,
shown in Table 1.

Leukemic cells for cytogenetic
from the peripheral blood of all
diagnosis. Mononuclear cells separa
over Ficoll-Hypaque gradients w
1640 medium supplemented with
(without any mitogens). The cells
to 20 hours. The culture time %
possible in vitro artifacts and to cla
are closely associated with the cli
the number of cases with adequate
been a limiting factor and only
kemic cells might have been select
1 or 2 hours before harvesting. 1o’
15 metaphases were analyzed 1
techniques.' :

More than two karyotypes Wit
each patient were submitted
Workshop 1985 in Japan (orf
type Review Commitiee 1985, sup
the Japanese Welfare Minist{y
ichi Suemasu and Masanorl Sh
Cancer Center). One rule of th
final karyotypes were detcl
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CHROMOSOME 14q!1 REARRANGEMENT IN ATL

The Clinical, Hematologic, and Serologic Data in Eigh

Sadamori et al.

t Patients With Adult T-Cell Leukemia

Leukocyte
& Skin Hepato- Spleno- Lymphad- Count Leukemic Anti-HTLV Elevation Elevation Survival
Jesion megaly megaly enopathy (/ul) cells (%) antibody of LDH of calcium (mo)
+ - + 14,950 30 + + + 5
+ = ¥ 51,600 35 + + - 0.6
73 + + + 65,250 47 + + + 6.6
+ = - + 65,500 51 + + + 5.1
28 + + 97,250 53 + + - 30.0
£ + + 203,700 89 + + - 152
i = + 183,500 91 i o + + 5.2
i + - + 91,000 94 ND . - 29

seenase; ND: not done.

he ten Committee members who are cy-
o Kamada, Hiroshima University; Shu-
ido University; Masaharu Sakurai and
ko, Saitama Cancer Center; Tatsuo Abe,
| University of Medicine; Naoki Sada-
University; Yukimasa Shiraishi, Kochi
‘Kanji Miyamoto, Okayama Red Cross
sao Sanada, Kumamoto University; and
ihara, Kyoto University).

and karotypes have been designated ac-
SCN system.'' An abnormal clone was
Ils with the same extra chromosome or
ngement. All karyotypes demonstrated in
confirmed by the committee.

Results

Table 2, the number of chromosomes
0 48. All patients had complicated ab-
omes such as derivatives and markers of
Trisomy 3, 6q— chromosome and tri-
have been reported by other investi-
tected in Case 1, and 6q— anomaly was

22.4(14; 14)(q1 1;q32), +del(14)(q11g13),-+mar
1,-3,—5,—8,—10,—12,—13,—14,~17,~

fmar2 +mar3, +mar4,+min
—4 +15 +der(4)t(4; 7)(q35; 7),inv(14)(al 1932)

I

ar2, +mar3, +mard, + mar5

36,47, 14,—15.+dcr('l)1(2;?)(q37‘,?)‘+der(6)t(6;?)(p25;?),+der(l D(11;14)p13:ql3)
—4,— 14, +der(4)t(4; 2)p!l 6:7),del(5)(q13),+der(l 4)t(14;7)(q32;7),del

U(12:9)(p13;7),+der(14)t(14;D)(q32; 7). del(14)(al 1q13),+der(17t(17;7)(q25:7),

0,-12,—14,— 17,+der(14)l{l4;?)(q32;?),+marl,+mar2,+mar3,+min

‘ (6)021),+der(11)t(1 1;7)(q25:2),inv(14)(a1 132), +der(15)K1 5:N(pl1;7),

detected in Case 8 in this series. Interestingly, five (Cases
2,3, 5, 6, and 8) of eight patients with ATL showed a
chromosome 14 anomaly with a break at band 14qll,
although some patients showed the coexistence of a distal
rearrangement at band 14g32. One patient (Case 1) was
judged to have a der(1 D(11;14)(p13;013), although it is
difficult to determine exactly whether the breakpoint of
chromosome 14 was at band 14ql1 or 14ql13, as shown
in Figure 1. Two patients (Cases 6 and 8) had
inv(14)(q11q32) as shown in Figure 2, and three patients
(Cases 2, 3,and 5) had del(14)(qllql3)as shown in Figure
3. The t(14;14)(q11;q32) in three of four patients who
were reported in the previous short study'® could not be
confirmed by the Committee. Only one patient (Case 3)
was confirmed to have t(14;14)(ql 1:932) as shown in Fig-
ure 4. Partial karyotypes of two other patients (Cases 2
and 8) with chromosome 14 anomalies with a break at
band 14q11 are shown in Figure 5. Thus, a total of six of
eight patients with ATL in this series showed a break in
the upper segment of chromosome 14. Two other patients
(Cases 4 and 7) could not be recognized to have a chro-
mosome #14 anomaly with a break at band 14qll, al-
though the proximal 14q rearrangement might be masked

TaBLE 2. The Cytogenetic Data in Eight Patients With Adult T-Cell Leukemia

Case no. in the
previous report'®

—10,— 12,del(1)(p32), +der(4)(4; ‘?)(D16;?),+marl‘+mar2,+mar3

Modal karyotype

5
14)(q11q13),+mar,+min 2
3
7

17,—18,+der(1 )1(l;?)(p36;?),+der(3)1(3;?}(q29;?),
11
6
10

—8,—9,—11,-15,— 16,*17,del(l)(q42),+der(?.}t(2‘, ?)(pli;?),+der(3)t(3;?)(pz 1:2);

9
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FiG. 1. Clonal karyotype in Case 1: 47,XY,-2,+3_-6,+7_414,—-15,+der(2)t(l;?)(q37;?),+der(6)t(f,-,?)(ng?)f:der(] 1)t(11;14)(pI38

in some markers of unknown origin. In particular, one
_patiem (Case 7) contained a minute chromosome that
may be a del(14)(ql 1).

Discussion

Studies on chromosomes in patients with ATL have
been reported by a number of investigators.z'g Kusano et
al* noticed that trisomy 3 is frequently found in ATL
patients. Ueshima et al® demonstrated that the most
common chromosome abnormality in 14 patients with
ATL was trisomy 7 or partiat-trisomy of the long arm of
chromosome 7, which was seen in five patients. Miyamoto
et al®® reported that the most common abnormalities
were elongation of the long arm of chromosome 14 with
abreak at band 14932, which is usually described as 14q-+,
and partial or interstitial deletion of the long arm of chro-
mosome 6 (i.e., 6q—). Miyoshi et al®® reported a few
ATL patients with a 14g+ chromosome. Thus, several
cytogenetic laboratories in Japan reported different com-
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mon chromosome abnormalities in A B
worthy to note that these four types ‘Ofr
normalities (trisomy 3, 60— anomal
14q+ chromosome) have been reported_
malignancies. Trisomy 3 was demonst!
with B-cell chronic lymphocytic 1euX 1 8l403) e,
B-cell non-Hodgkin’s lymphoma (NHL)

myeloma (MM)."® The 64— Ch{?mé— 0 i oios,
reported in patients with B-CLL,” B & Lbutare
B-cell acute lymphoblastic leukem! i ng

cell prolymphocytic leukemia.”’ Tt
in patients with B-cell NHL, 12
For the past several years, specific
mosome 14 involving band 14q3:
malignancies have been repor‘ff’
(g24;q32) in Burkitt’s lymphom
t(11;14)(q13:q32) in B-CLL, ;
follicular lymphoma.'*'* Thus,
trisomy 7, and a chromosome 14



32 reported in ATL have also been demon-
us B-cell malignancies, which may indicate
romosome abnormalities might not be spe-
but are also common to lymphoproliferative
ding T- and B-cell malignancies.

Leshjma et al*® indicated that most reported
T-cell malignancies, such as Sézary syn-
s fungoides, cutaneous T-cell lymphoma,
ehronic lymphocytic leukemia (T-CLL), had
nent of the long arm of chromosome 14 with
and 14q11-13. Based on these facts, they sug-
he break at 14q11-13 probably constitutes
on nonrandom abnormality in T-cell ma-
wever, no other investigators noticed the

CHROMOSOME 14q11 REARRANGEMENT IN ATL
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FiG. 2. Clonal karyotype in Case 6: 47,X,—X,+3,—4,+15,+der(4)1(4;7)(g35;7),inv(14)(q! 1932).

proximal 14q rearrangement in ATL, as reviewed by
Ueshima et al.”

In our study, six of eight ATL patients showed a chro-
mosome 14 anomaly with a break at band 14ql 1-13,
although some of them showed the coexistence of a distal
rearrangement at band 14q32 such as t(14:14)(ql1;032).
Two patients in our ATL series showed inv(14)(q11q32).
Zech et al? also reported an inv(14)(q11q32) in four of
five patients with T-CLL. These facts may indicate that
inv(14)(q11q32) is one of the cytogenetic subtypes in var-
ious T-cell malignancies, like t(14;14)(ql 1:932).% Inter-
estingly, two patients in this series had a del(14)(q11ql3)
that was newly found in ATL and seems more likely to
be specific.
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FiG. 3. Clonal karyotype in Case 5: 44,X,—X,*l,—3,»5,*8.—10,*12,413.—I4,*17,—17,—18,del(14)(q1 1q13), &
+ der(3)(3;7)(q29:7), + der(12)1(12;7)(p13;?), + der(14)t(14,7)(q32,7), + der(17)(17:2)(q25:7), + marl, + mar2, + mar3, + mard,

The data on ATL presented here support the signifi-
cance of a break in the upper segment of chromosome
14 in T-cell malignancies reported by Ueshima ef al.*®
We suggest the possibility that the proximal 14q rear-
rangement at band 14ql11 in T-cells associated with
HTLV/ATLV*-*is one of the essential factors for trans-
formation to ATL."

We reported the cytogenetic data in patients with a
preleukemic state of ATL (pre-ATL) whose clinical char-
acteristics were described by Kinoshita et al.*' Chromo-
some analysis of lymphocytes stimulated with phytohe-
magglutinin (PHA) in pre-ATL revealed the presence of
a chromosome anomaly with a break at band 14q11, such
as t(14;15)(q11;q15), in a low percentage of cells exam-
ined.? Fukuhara et al®® demonstrated a 14ql3 rear-
rangement in T-lymphocytes carrying ATL-associated
antigen from a healthy adult. These facts remind one of
a leukemogenic model of the proximal 14q rearrangement
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in ataxia telengiectasia (AT). The prese
14q rearrangement in lymphocytes that
in culture has been well established in
ciated with an increased risk of T-cell
clonal evolution of neoplastic T-cell
cells with 14q rearrangement has been @
one case of CLL.* These data suggest 8 .
rearrangement of 14q may be direcﬂ}c’1~ ’)S;ri

normal growth of T-lymphocyies &
of T-cell malignancies. Recently, Cr
that the locus of the a-chain of the
band q11.2 of chromosome 14, and E;d
onstrated that the locus of the a-chal
mosome translocation in T-cell leuk
may support the possibility that 2
rangement is a critical step in the pa
malignancies, including ATL: g



CHROMOSOME 14q11 REARRANGEMENT IN ATL - Sadamori et al. 2249

{?‘C )( }
ﬁ “ !K % W

1" 12
pid K Kb #d
15 16 17 18

af 8 .
21 22 .
X Y mar

FIG. 4. Clonal karyotype in Case 3: 48,XY,+15,-22,1(14;14)(ql 1;q32),+del(14)q! 1q13),+mar.
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