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Abstract

Six established Japanese Burkitt lymphoma (BL) cell lines including one case with null cell
type were studied by chromosomal banding techniques. The modal chromosome number was
diploid or nearly diploid in five cases and hyperdiploid in one case. The marker chromosome
14g+ was observed in four of the six cases; the origin of the extra band was a chromosome 8 in
three including the null cell case but could not be identified in the other. The two cases lacking the
14g+ marker had variant translocations involving the long arm of chromosome 8, one of which
carried a translocation, t(8;22) (q24;q13) and the other a translocation, t(2;8) (p12;q24). Although
structural and/or numerical aberrations were found in all six cell lines, chromosome 8 was the one
most consistently involved. This frequent involvement of chromosome 8 in aberrations; therefore,
may be an important event in the development of BL rather than the presence of a 14q+ marker
chromosome.
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Abstract.  Six established Japanese Burkitt lymphoma (BL) cell lines including
one case with null cell type were studied by chromosomal banding techniques. The
modal chromosome number was diploid or nearly diploid in five cases and hyper-
diploid in one case. The marker chromosome 14q+ was observed in four of the
six cases; the origin of the extra band was a chromosome 8 in three including the
null cell case but could not be identified in the other. The two cases lacking the
14q+ marker had variant translocations involving the long arm of chromosome 8,
one of which carried a translocation, t(8;22) (q24;ql3) and the other a transloca-
tion, t(2;8) (pl2;q24). Although structural and/or numerical aberrations were
found in all six cell lines, chromosome 8 was the one most consistently involved.
This frequent involvement of chromosome 8 in aberrations, therefore, may be an
important event in the development of BL rather than the presence of a l4q+
marker chromosome.

Key words : non-African Burkitt lymphoma cell line, null cell type Burkitt lym-
phoma cell line, translocation.

In 1972, Manolov and Manolova pointed out an extra band of the long
arm of one chromosome 14 (14q+) in 10 of 12 cases of African BL (1). The
significance of this finding was comparable to the first observation of the Phila-
delphia chromosome (Ph') rearrangement in chronic myelogenous leukemia (2,
3). Later, however, the 14q+ marker chromosome was also detected in patients
with non-BL (4-6), multiple myeloma (7), ataxia telangiectasia (8, 9), B-cell leu-
kemia (10), and adult T-cell leukemia (11, 42).

Zech et al. (12) demonstrated in BL that 14q+ resulted from a transloca-
tion between chromosomes 8 and 14, t(8;14) (q24;932). This 8-14 transloca-
tion has been confirmed by a number of authors (12-15) in many patients with
BL and also in a few cases with chronic lymphocytic leukemia (16), malignant
lymphoma (17), and Burkitt type acute lymphocytic leukemia (18). Recently,
Manolova ¢t al. have demonstrated the reciprocal nature of the t(8;14) trans-
location by prometaphase analysis techniques (19).

More recently, two types of translocation lacking the 14q+ marker were
reported in cases with non-African BL, one a 8-22 translocation (20, 39) and
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the other a 2-8 translocation (21, 31, 43). These cytogenetic findings in BL ap-
peared analogous to the variant translocations found infrequently in cases with
chronic myelogenous leukemia (41).

The present investigation was carried out to study the following questions.
1. Are there any chromosomes consistently involved in the Japanese BL cell line?
2. What is the karyotype of a null cell type BL cell line? 3. What karyotypic
differences may be found between fresh and cultured materials in Japanese BL?
4. Is there any relationship between Epstein-Barr virus and Japanese BL?

MATERIALS AND METHODS

Materials. Cytogenetic studies were performed on 6 BL cell lines derived from 6 Japanese
patients who were admitted to the Okayama University Hospital or to the Ehime prefectural
Central Hospital from 1975 to 1980. The cell lines were given the following designations :
JBL-1; JBL-2; JBL-3; JBL-4; JBL-5; and JBL-6. The origins of these cell lines and other
pertinent data are summarized in Table 1. These six cell lines were established by Miyoshi
et al. and were maintained in Roswell Park Memorial Institute Medium 1640 containing 15-
20 % fetal calf serum.

TaBLE 1. SUMMARY DATA ON THE JAPANESE BURKITT LYMPHOMA CELL LINES.

Line Patient Age(yr)® /Sex  Source® VPassages Days in Reference
in culture® culture®

JBL-1 H.A. 29/F PF 77 239 (37)
JBL-2 S.H. 29/ M AF 39 101 (21,38)
JBL-3 K.Y. 6/M AF 64 253

JBL-4 H.T. 17/ M PF 14 50 (22)
JBL-5 K.H. 29/F AF 29 83 (39)
JBL-6 K.K. 63/ M TUM 16 39

a Ages when tumor cells were obtained. b AF-ascites, PF-pleural fluid, TUM-tumor.

¢ Passages and days in culture when cytogenetic analysis was performed for each cell line.

Methods. For chromosome preparation, cultures were treated with 0.5 xg Colcemid per
ml for 0.5-1h. The cells arrested in metaphase were then treated with 0.075M KCI hypo-
tonic solution for 13 min at 37 C, fixed in methanol : glacial acetic acid (3:1; v/v) solution,
dropped onto clean glass slides immediately, and air dried. For banding studies, the Q- and
G-banding methods were used (23, 24). In some cases, R- and C-banding methods were
also employed (25, 26).  Fifty mitotic cells were counted in each case, and at least another 8
cells were photographed and used for banding analysis. Chromosomes were identified and
karyotypes were expressed according to the Paris nomenclature (27).

RESULTS

JBL-1. This cell line was derived from pleural effusion. The chromosome
number ranged from 44 to 127, and the modal chromosome number was 46.
As shown in Fig. 1, terminal deletion of 2p and 8q; additions to the distal end of
11q, 13q, 14q, and 17p were observed in all cells examined. The extra band at
the end of the long arm of chromosome 14 (14q+) corresponded to the missing
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segment of 8q24 — 8qter. The extra band at the end of the short arm of chro-
mosome 17(17p+) was derived from the long arm of chromosome 7 and formed
a partial trisomy of chromosome 7. The karyotype was: 46, XX, t(8;14) (q24;
q32), —17, +der(17) t(7;17) (q11;pl13), del(2) (p24), t(11;?) (g24;?), t(13;?)
(q34;?).

Fig. 1. Q-band karyotype of a cell from JBL-1. The abnormal chromosome is on the left in
each pair. Note terminal deletion of 2p and 8q; additions to llq, 13q, l4q, and 17p. Arrows
indicate the chromosome involved in the t(8q— ; 14q+) translocation.

JBL-2. This cell line was derived from ascites tumor cells, carring Epstein-
Barr virus nuclear antigen (EBNA). The chromosome number ranged from 45
to 49, and the modal chromosome number was 46. As shown in Fig. 2, the
terminal segment of 2pl2 —» 2pter was translocated onto the terminal end of 8q
in all cells examined. Although minor variations were present, the main karyo-
type was: 46, XY, t(2;8) (p12;q24).
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Fig. 2. G-band karyotype of a cell from JBL-2. Arrows indicate the chromosome involved in
the t(2p— ;8q+) translocation.

JBL-3. This cell line was derived from ascites. The chromosome number
ranged from 45 to 47, and the modal chromosome number was 47. As shown
in Fig. 3, partial duplication of the long arm of one homologue of chromosome
pair 1, addition to the distal end of 14q (14q+); terminal deletion of 17p; tri-
somy for chromosome 7; absence of one chromosome 8; in addition to one
marker chromosome were observed.

The origin of the extra band on 14q is unknown. The remaining chromo-
some 8 appeared normal. Although the marker chromosome seemed telocentric
and to belong to group D chromosomes, it was possibly a chromosome derived
mainly from chromosome 8. The partial duplication in the long arm of the
left-sided chromosome 1 consisted of a duplication or reduplication of the seg-
ment 1q12— 1g31. The majority (54 %, 7/13 cells) of this structural abnor-
mality resulted from reduplication of the same segment, and the minority (46 %,
6/13 cells) was from a duplication.  The right-sided chromosome 1 appeared
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normal.  Although minor variations were also observed, the main karyotypes
were: 47, XY, dir redup(lqg) (pter —q32::q12-—»q31::ql2—q31::q32 — qgter),
+7, —8, 14q+, del(17) (p12), + mar and 47, XY, dir dup(lq) (pter—q32::ql2
—»q31::q32 — qter), +7, —8, 14q+, del(17) (pl2), +mar.

Fig. 3. Q-band karyotype of a cell from JBL-3. Note one long lg with a reduplication of the
1g12—1g3l, numeric deviations in No.7, 8, and one marker M. Marker 14 is indicated by arrow

and terminal deletion of 17p by arrowhead.

JBL-4. This cell line was derived from pleural effusion. The chromosome
number ranged from 44 to 46 with a bimodal chromosome number of 45 and
46. As shown in Fig. 4, terminal deletion of 8q(8q—), and terminal addition
to 14q(14q+) were seen in all cells examined. A missing Y chromosome and
terminal addition or terminal deletion of the short arm of chromosome 17 were
observed in some of the cells examined. On the other hand, terminal addition
to 19p of unknown origin was also observed frequently in cells lacking the Y
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chromosome. Although many variations existed, the main karyotypes were: 45,
X, =Y, t(8;14) (q24;932), 17p+, 19p+ and 46, XY, t(8;14) (q24;932), 17p—.

Fig. 4. Q-band karyotype with missing Y of a cell from JBL-4. Arrows indicate the chromo-
some involved in the t(8q— ; 14q+) translocation. Terminal deletion of 17p is indicated by arrow-

head.

JBL-5. This cell line was derived from ascites. The chromosome number
ranged from 45 to 46, and the modal chromosome number was 46. As shown
in Fig. 5, the terminal segment of the long arm of chromosome 22 (22q13—22
qter) translocated onto the distal end of 8q in all cells examined. The karyotype

was : 46, XX, t(8;22) (q24;ql3).
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Fig. 5. G-band karyotype of a cell from JBL-5. Arrows indicate the chromosome involved in
the t(8q+ ;22q—) translocation.

JBL-6. This cell line was derived from a biopsy specimen of a neck tumor
with null cell origin. The chromosome number ranged from 48 to 100, and the
modal chromosome number was 50. As shown in Fig. 6, many complex chromo-
some abnormalities were observed.

As numerical aberrations : absence of one chromosome 5; trisomy for chro-
mosomes 7, 14, 19, and 20; in addition to one unknown marker chromosome were
observed. As structural aberrations : terminal deletion of 1q, 8q, 18q, and 22q;
interstitial deletion of 9q; terminal additions to 13q, three 14qs, and Yq; rear-
rangement in 3q arm were also observed. Most of the long arm of chromosome
3 had been exchanged with the long arm of chromosome 12, resulting in partial
trisomy of chromosome 12. The origin of the extra band on 13q is unknown.
There were three 14q+, one of which had a obscure, pale extra band and the
other two a clear, intense extra band. Judging from the brightness and size of
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Fig. 6. Q-band karyotype of a cell from JBL-6. Note terminal deletion of 1q, 8q, 18g, and

22q; additions to 5p, 13q, three 14qgs, and Yq; interstitial deletion of 9q; rearrangement in 3q;
trisomies for No. 7, 14, 19, and 20; in addition to one marker chromosome. Arrows and arrowheads
indicate the chromosome involved in the t(8q— ; 14q+) and t(14q+ ; 18q—?) translocations.

the extra band, the former corresponded to the missing segment 8q24— 8qter
and the latter appeared to correspond to the missing segment 18q21-—> 18qter.
The extra band attached to the end of the Yq arm was derived from most of
the long arm of chromosome 1, resulting in a partial trisomy of chromosome 1.
Although minor variations were observed, the main karyotype was : 50, X, —Y,
+der(Y)t(Y;1)(ql2;q120r21), —3, +der(3) t(3;12)(q21;q13), =5, +7, +14q+,
+19, 420, del(1) (q25), 5p+, int. del(9) (q22?), 13q+, t(8;14) (q24;q32), t(14;
182) (q32;q21?), del(22) (q13), + mar. The chromosomal distributions and karyo-
types in all six cases are summarized in Tables 2 and 3.
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TasLe 2. CHROMOSOME DISTRIBUTION (50 METAPHASES) AND MODE.
Line Chromosome number / cell Total Mode
44 45 46 47 48 49 50 51 52 56 88 90 92 100 127
JBL-1 2 3(1)e 41(10) 1 11 1 50(11) 46
JBL-2 2(2) 46(11) (1) 1 1 50(14) 46
JBL-3 1 8(2) 41(11) 50(13) 47
JBL-4 1(1) 18(5) 31(2) 50 (8) 45&46
JBL-5 1 49(10) 50(10) 46
JBL-6 2 3(2) 4190 1 1 1 1 50(11) 50
2( )=No. of cells analyzed by banding.
TasLe 3. KARYOTYPES OF SIX CELL LINES.
JBL-1: 46, XX, t(8; 14) (q24;q32), —17, +der(17)t(7;17) (q11; p13), del(2) (p24),
t(11;2) (q24;?), t(135?) (q34;?). (10)2
45, X, —X, t(8;14) (q24;932), —17, +der(17)t(7;17) (ql1;p13), del(2) (p24),
t(11;2) (q2457?), t(13;?) (g34;7). (n
JBL-2 : 46, XY, t(2;8) (p12;q24). (10)
46, XY, t(2;8) (p12;9q24), —16, +mar. (D
45, XY, t(2;8) (pl12;q24), —21. 1))
45, XY, 1(2,8) (p12;q24), —18. (N
47, XY, t(2;8) (p12;q24), —15, 4+ marl, 4+ mar2. (D
JBL-3 : 47, XY, dir redup(lq) (pter—q32::q12—q31::q12—q31::q32— qter),
+7, =8, 14q+, del(17) (p12), +mar (3)
47, XY, dir dup(lq) (pter ->q32::q12-—>q31::q32— qter), +7, —8, 149+,
del(17) (pl12), +mar. (6)
46, XY, dir redup(lq) (pter »q32::q12—q31::q12—q31::9q32— qter),
+7, —8, 14q+, — 16, del(17) (p12), +mar. (1
46, XY, dir redup(1q) (pter—q32::ql12-»q31::ql2—q31::q32— qter),
+7, —8, l4q+, del(17) (p12), —19, +mar. (D
JBL-4 : 45, X, —Y, t(8;14) (q24;q32), 17p+, 19p+. (2
46, XY, t(8;14) (q24:q32), 17p—. (2)
45, X, =Y, t(8;14) (q24;q32), 17p—. (D
45, X, =Y, t(8;14) (q24;932), 17p—, 19p+. (D
45, X, —Y, t(8;14) (q24;q32), 1q—, 17p+, —18, 19p+, +mar. (D
44, XY, t(8;14) (q24;932), —8, 17p—, —18. (1
JBL-5 : 46, XX, t(8:22) (q24;q13). (10)
JBL-6 : 50, X, —Y, +der(Y)t(Y; 1) (ql2;q120r 21), —3, +der(3)t(3;12) (q21;ql3),
—5, +7, +14q+, +19, +20, del(1) (q25), 5p+, int. del(9) (q22?), 13q+,
1(8;14) (q24;q32), t(14;18?) (q32;q21?), del(22) (q13), +marl. (7
50, X, —Y, +der(Y)t(Y:1) (q12;ql20r 21), —3, +der(3)t(3;12) (q21;ql13),
=5, +7, —8, +l4q+, +19, +20, del(1) (q25), 5p+, int. del(9) (q227), 13q+,
1(8;14) (q24;q32), t(14;18?) (q32;q21?), 4+ marl, +mar2. (D

50, X, —Y, +der(Y)t(Y;1) (q12;ql20r 21), —5, +7, +14q+, +19, +20,
t(1;?) (g25;?), 5p+, int. del(9) (q22?), 13q+, t(8;14) (q24;q32),
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t(14;18?) (q32;q21?), del(22) (q13), +marl. (D
49, X, =Y, +der(Y)t(Y;1) (q12;q12 or 21), —3, +der(3)t(3;12) (q21;q13),

-5, +7, =8, +14q+, +19, +20, del(1) (q25), 5p+, int. del(9) (q22?), 13q+,

t(8; 14) (q24;q32), t(14,;18?) (q32;q21?), del(22) (q13), +mar]l. (D
49, X, =Y, +der(Y)t(Y; 1) (q12;ql2 0or 21), —3, +der(3)t(3;12) (q21;q13),

—5, +7, +14q+, —17, +19, +20, del(1) (q25), 5p+, int. del(9) (q22?), 13q+,

t(8; 14) (q24;932), t(14;187) (q32;q21?), del(22) (q13), +marl. (@)

a( )= No. of cells analyzed by banding.

DISCUSSION

Abnormalities of chromosome 8. In this investigation, various chromosomal
aberrations were seen in chromosome 8 (Table 4). In three lines, JBL-1, JBL-4,
and JBL-6, chromosome 8 was the donor of 14q+ which resulted in a transloca-
tion, t(8;14) (q24;932). In JBL-2, most of the short arm of chromosome 2 was
translocated onto the long arm of chromosome 8, which resulted in a transloca-
tion, t(2;8) (pl12;q24). In JBL-3, the missing chromosome 8 was observed in
all cells examined. In JBL-5, the terminal segment of 22ql3 — 22qter trans-
located onto the end of the long arm of chromosome 8, which formed a trans-
location, t(8;22) (q24;ql13). (In addition to these six cases, another patient
with Japanese BL seemed to have a 8q— in his tumor cells which were previ-
ously reported to have normal No.8 chromosomes (40)).

As shown above, many chromosomal aberrations involving chromosome 8
were seen in all six cell lines. This is a significant fact suggestive of a critical
genetic site on this chromosome concerned with the development of BL. Espe-

TaBLE 4. STRUCTURAL AND NUMERICAL ABERRATIONS IN SIX CELL LINES.

Line Cells®
1 2 3 4 5 6 7 8 9 10 11 12 13

JBL-1 11 2p— (1) 8q—(11) g+ (1) 13g+(11)
_ @7(11)
JBL-2 14 2p—(14) 8q+(14)

JBL-3 13 1q+(13)
+7(13) —8(13)

JBL-4 8 1g—(1) 8q—(8)
—8(1)
JBL-5 10 8q+(10)
JBL-6 11 1g—(10)  3q+(10) 8q—(9) 9q—(11) 13q+(11)
—5(11) +7(11) —8(2) @12(11)

a=No. of cells analyzed by banding. 4( )=No. of cells with abnormalities.
¢ M1=One marker, M2=Two markers. @=Partial trisomy.
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cially, segment 8q24 was so consistently involved as the region of break or rear-
rangement that one may regard it as a chromosomal hot point in BL.

149+ marker chromosome. The 14q+ marker chromosome is a chromosome
aberration seen not only in BL but also in lymphoid malignancies generally. In
such cases, chromosomes 1, 4, 5, 8, 10, 11, 14, 15, and 18 have been reported
(10, 11, 14, 17) as a donor chromosome for 14q+. The donor of the 14q+ in
BL in most cases was chromosome 8 (12, 13, 15, 19). In this study, 14q+ was
observed in 4 of 6 cases, and chromosome 8 was the donor in 3 cases which
included null cell type BL. In these 3 cases, the 8-14 translocation resulted
from the translocation, t(8;14) (q24;q32) as reported by Zech et al. In one
case (JBL-3), it was not clear whether chromosome 8 was the donor because a
chromosome 8 was lacking. In fresh material from this patient, the transloca-
tion, t(8;14) (q24;q32) was detected (Dr. Kei Nagase: personal communication).
In one case (JBL-6), multiple 14q+ markers were observed. Similar karyotypic
abnormalities have been reported previously in cases of malignant lymphoma of
follicular type (28) and mixed-cell type (17).

Unusual translocations.  Recently, apart from 8-14 translocation additional
types of translocation have been reported in cases of non-African BL (20, 21,
29-31, 43).

Of the six cases in the present study, 2 cases (JBL-2 and JBL-3) had nei-
ther 8-14 translocation nor 14q+ marker chromosome. The JBL-2 carried a
2-8 translocation, t(2;8) (pl12;q24), and the JBL-5 a 8-22 translocation, t(8;22)
(q24;q13). The JBL-5 (39), in particular, was characterized by showing the
break point more distally at 22q13 than at 22qll in an European BL that

14 15 16 17 18 19 20 21 2 X Y Me
14g+(11) 17p+(11)
—X() Y
+MI(1)
—15(1) — 16(1) —18(1) —21(1) +M21)
l4q+ (13) 17p—(13)
—16(1) —19(1) +MI(13)
14q+ (8) 17p+(3) 19p+ (4)
17p—(5) — 18(2) —Y(GB) +MID)
22q— (10)
l4q+(11) 18q—(11) 22q—(10)  Yq+(11) +MI(10)
+ l4g+ (11) —17(1) +19(11) +20(11) +M2(1)
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Berger et al. reported (20). The similar 8-22 translocation was reported previ-
ously in an African BL cell line (Maku) (12).  In these cases lacking the 14q+
marker, chromosome 8 was consistently involved as a recipient chromosome for
the deleted segment.

Other chromosomal abnormalities. There were certain other structural and nu-
merical abnormalities (Table 4). Those that appeared to be clonal (found in 2
or more cells in 2 or more cases) were: 2p— (2 cases), +7(3 cases), —8(2 cases),
8q— (3 cases), 8q+ (2 cases), 13q+ (2 cases), 14q—+ (4 cases), 17p— (2 cases), 17p+
(2 cases), 22q— (2 cases).

As structural abnormalities, 2p— was found in JBL-1 and JBL-2. The
break on the 2p arm of JBL-1 occurred more distally (2p24) than that of JBL-2
(2p12). 13q+ was found in JBL-1 and JBL-6. In both cases, the origin of the
extra band was unknown. 17p— was found in JBL-3 and JBL-4. This type of
deletion resembled the “Melbourne Chromosome’” that has been found frequently
in malignant lymphoma (32). 22q— was found in JBL-5 and JBL-6. The break
point on the 22q arm was 22q13 in both cases; however, the deleted segment
22q13—22qter in the former translocated onto chromosome 8, but in the latter
could not be identified.

As numerical abnormalities, +7 was found in JBL-1, JBL-3, and JBL-6 (JBL-1
was included because of having partial trisomy of chromosome 7).  —8 was found
in JBL-3 and JBL-6. In JBL-3, the lack of chromosome 8 was observed in all
cells examined, but in JBL-6, it was observed in only two of 11 cells. In con-
trast, chromosomes that carried no structural and no numerical aberrations were
chromosomes 4, 6, and 10. Among these chromosomal abnormalities found in
the present study, 2p—, +7, and 13q+ have been previously reported in the
cases with BL cell lines (15, 33, 34).

Null cell type BL. BL has been regarded as B-cell neoplasia. In this study,
5 of 6 cell lines carried B-cell surface markers (35). However, the remaining one
cell line (JBL-6) carried neither B- nor T-cell surface markers and hence was con-
sidered to be null cell type BL (44) (full details of this case will be reported else-
where). In the cytogenetic study of this particular cell line, two significant results
were found at the same time. One was the presence of a translocation, t(8;14)
(q24 ; q32) regarded specific for BL.  The other was the presence of two addi-
tional 14q+ markers with a del(18) (q21) which seems to give rise to a transloca-
tion, t(14;18) (q32;q21), frequently found in poorly differentiated lymphocytic
type of non-BL (17). Thus, chromosomally, this null cell case possessed two as-
pects of BL and non-BL, therefore it may be possible to define the cytogenetic
classification as an intermediate type between BL and non-BL. These karyo-
types including 8-14 and 14-18 translocations have been reported in malignant
lymphoma of the mixed-cell type (17). Further cytogenetic studies along with
cell surface marker analysis are required to clarify the relationship between sur-
face phenotypes and chromosomal findings.
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Cultured cells and chromosome abnormalities. In general, karyotypes in fresh and
cultured materials do not coincide all the time. Especially, the longer the cul-
turing time, the more marked is the difference in karyotype of the two materials.
For instance, JBL-3 had been cultured for 253 days (77 th passage) and was the
longest of all the six cell lines when chromosome analysis was made. The karyo-
type of fresh materials from this case was: 46, XY, dir dup(lq) (pter—q32::q12
—q31::q32—qter), dir dup(lq) (pter—>q32::q12—>q31::q32—qter), del(6) (q22),
t(8;14) (q24;q32), del(8) (p12) (Dr. Kei Nagase : unpublished data) and differed
clearly from that of cultured JBL-3. These alterations consisted of numerical and
structural aberrations. Numerically, trisomy for chromosome 7, a missing chro-
mosome 8, and addition of one marker chromosome were observed, and struc-
turally, one homologue of chromosome pair 1 became apparently normal and
the other chromosome 1 underwent change in the type of duplication on the lq.
These karyotypic alterations were probably due to “‘selection” and /or “mutation’
during long-term culture.

EB-virus and BL. In African BL, EBNA has been detected positively in a
high ratio. On the other hand, it was rarely found in non-African BL (36). In
this study, only one case was EBNA-positive and the other 5 cases were negative
(35). Thus, it is difficult to consider that “EB-virus infection” plays a part as a
trigger in the onset of non-African BL including the Japanese one.

Conclusion. Chromosome studies were performed on six established Japanese
BL cell lines. Of the chromosome abnormalities, the most consistently involved
chromosome was chromosome 8 [JBL-1(8q—), JBL-2(8q+), JBL-3(—8), JBL-4
(8q—), JBL-5(8q+), JBL-6 (8q—, —8)]. Chromosomal aberrations involving
chromosome 8 were more frequent than those involving chromosome 14. In
particular, the segment 8q24 was the region where break or rearrangement oc-
curred invariably. This is suggestive of a critical genetic site concerned with
development of BL. However, the six cases in this study are too few in number
to reach any conclusion.
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