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Abstract 
Jumping rranslocarion (JT) is an unusual type of chromosomal rearrangemenr whereby rhe same 
chromosome segment (donor) is translocated onto orher chromosomes usually resulting in different 
unbalanced karyotypes. JT is rarely reponed in hemacological malignancies and may represent a 
poor prognoscic factor. We reporr a case of a 4-year-old boy wirh acute lymphoblasric leukemia 
(ALL) - L3 subtype whose bone marrow cells had seven cyrogenerically abnormal bur related subclones, 
with various unbalanced cranslocarions resulring in trisomies for different segments of the long arm 
of chromosome 1. The only consistent abnormality present in all the subclones was t(2;8) (pl 2;924), 
a translocation associared with ALL-L3. Our case is the first report of a JT involving 4 breakpoints 
on 19 in a t(2;8)-posicive ALL wich Yq as one of che recipient chromosomes. 
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Introduction 
MaLUre B-cell acute lymphoblastic leukemia and 
Burkitc's lymphoma (BL) are often characrerized 
cycogenerically by the presence of reciprocal 
cranslocacion t(8; 14)(q24;q32) and less frequently by 
variant cranslocacions, t(2;8)( p l 2;924) and 
r(8;22)(q24;q I I). Parienrs with these translocarions 
have a poor prognosis and may be referred to as a high­
risk group (Gibbons & Czepulkowski, l 992). 

Jumping translocacion UT) is an unusual type of 
chromosomal rearrangement whereby rhe same chro­
mosome segment (donor) is rranslocated onto ocher 
chromosomes usually resulting in different unbalanced 
karyotypes. 

In chis paper, we report on rhe karyotypic evolution 
of a t(2;8)-posicive ALL-L3 case showing "jumping" 
translocarions involving different segments of che long 
arm of chromosome 1 (19). 

Materials and Methods 
Case Report 
MA was a 4-year-old Malay boy who was referred ro 
che Paediatric Institute, Kuala Lumpur in February, 
1994 for acute renal failure. He presented with fever, 
facial puffiness, abdominal pain and cervical swelling. 
On examination he was found to be pale, had slight 
bleeding from ulcers on upper and lower lips, and had 
hepatosplenomegaly a11d generalised lymphadenopathy 
in che axillary and inguinal region. Full blood counr 
indicated a low hemoglobin level (8.4 gldl), low place­
lee (53,000/cu mm) bur raised white cell counr (52,800/ 
cu mm) wich 90% biases and low reciculocyres. The 
bone marrow was hypercelluJar with 9 J % biases, pre­
dominantly ofL3 morphology, which were negative for 
myelo-peroxidase and periodic acid-Schiff staining. 
lmmunophenotyping confirmed a diagnosis of B-ALL 

(FAB-L3 type). Pacienr was scarred on B cell chemo­
therapy protocol bur failed to respond and died 12 days 
after presentation from massive gastroimescinal bleed­
mg. 

Cytogenetic Studies 
The patient's bone marrow sample was cultured in sup­
plememed RPMI medium wirh 20% fecal calf serum 
and harvested using the direct technique and after 24-
hour incubacion. The chromosome slides were then 
banded using the standard crypsin-Giemsa banding 
technique. The analysis of rhe mecaphases was done in 
accordance with the new guidelines for cancer 
cytogenerics (TSCN 1991). An abnormal donf' is de­
fined as two or more cells wirh the same extra or struc­
tural abnormality or as rhree or more cells lacking the 
same chromosome. A subclone is defined as one or more 
cells of a clone wich chromosome abnormalities in ad­
dition co the primary abnormality of the clone. The 
mainline is rhe most freguenc chromosome constitu­
tion of a tumor cell populacion. The stemline (s� is the 
most basic clone of a rumor cell population or cells with 
the simplest karyocype. 

Results 
Seven abnormal but related subclones were derecced. 
The primary karyotypic change was r(2;8)(pl 2;q24), 
rhus the stemline was confirmed as 46, XY. 
t(2;8)(pl 2;q24). Jumping translocacions of chromo­
some 19 were seen in 5 subclones. These resuJred from 
4 breakpoints (q21, 925, 932, 942) on chromosome 
I q with subsequent transfer of the chromosome I q seg­
menrs co rhe telomeric regions of 3 different recipient 
chromosomes (4p. I 3q, Yq). Five derivative chromo­
somes were formed, namely: drr(4)t{l;4)(q2J;pl4), 
der{4)r(l ;4)(q32;p I 4), der(i 3)t{l; 13)( q25;q34), 
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der(13)t(l;l3)(q42;q34) and der(Y)t(Y;l)(ql2;q21). 
The mosc frequendy occurring subclone (or mainline) 
as seen in 30 spreads had the derivacive chromosome 4, 
er(4)t{1;4)(q21 ;pl 4) in addition co r(2;8) rranslocarion 
(Fig. 1). Parrial karyocypes of the other derivarive chro­
mosomes are as shown in Fig. 2. Ten ocher meLaphases 
showed an addicional abnormalicy, t(9;13)(ql2;q34) 
(Fig. 3). 
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Discussion 

The cytogenecic findings described here are consistem 
with the clonal evolurion of a c(2;8)-positive cell clone 
co a more complex karyocype which included the par­
tial crisomies of chromosome lq and a t(9;13) 
translocarion. The presence of c(2;8) in the stemline of 
the patient's marrow supported rhe diagnosis of ALL­

L3. It is now known char as a resulr of che (2;8) 
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Fig. I. Karyocype of m:iinlinc seen in 30 �preads: 46, XY. r(2:8)(p l 2;q24), der(4)c( 1 ;4)(q2 I ;p 14). 



JUMPING TRANSLOCATIONS IN ACUTE LYMPllOBLASTlC LEUKEMIA 

Breakpoint Recipient Partial karyotypes 
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Fig. 2. Idiograms and partial karyotypes of jumping translocarions 
with 4 breakpoints on I q. (I) der(4)t( I ;4)(q32;p 14) [7] (ii) 
der(l 3)t( I; 13)(q25;q34) j3j (iii) der(l 3)r( I ; l  3l(q42;q34) [3) (iv) 
dcr(Y)r(Y;l)(q12:q21) [2j. 

translocation, the c-myc oncogene at 8q24 is juxtaposed 
next ro the kappa light chain locus at 2pl2, causing 
dysregulation of c-myc, increased transcription and, 
consequently, neoplastic growth. 

JT is a rare phenomenon and co our knowledge only 
20 such cases have been reported in hematological ma­
lignancies (Table I). JT of chromosome l q as the do­
nor chromosome is most frequenrly reponed and par­
ticularly in B-cell acute lymphoproliferative disorders. 
These JT were often presenr concomicanrly with an­
other chromosome cranslocarion specific for the defined 
type of disease, such as t(8; 14) in 8-ALL/Burkirr's 
lymphoma (Morris et aL., I 984; Shikano et al, 1993), 
c(4;1 I) in null ALL (Shippey etal, 1990) and c(J4;18) 
in follicular lymphoma (Wlodarska etaL, 1994). The�e 
findings suggest char JT are nor specifically related to 
the genesis of these malignancies, bur may raLher con­
fer a proliferative advantage co che malignant clone 
(Morris et al, 1984; Wlodarska et aL,1994). There is 
also a preferential involvement of the telomeric regions 
of the recipient chromosomes in JT, prompting the 
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posculation that these telomeric ends may play a role in 
scabilizingjumping translocacions in dividing malignant 
cells (Najfeld eta!., 1995). 

Our case is unusual in three aspects, namely, chis is 
the fim report of jumping cranslocations occurring in a 
case of t(2;8)-posicive ALL-L3, 4 breakpoims oa l q are 
involved and the first case of chromosome Yq as a re­
cipieac chromosome. 

In summary chis case study illustrates the wealth of 
information char can be obtained from a cyrogenecic 
investigation of a hematological disorder. The unique 
karyorypic patterns of our pariem's bone marrow cells 
nor only confirmed the diagnosis of the disease but also 
revealed rhe chromosome inscabiliry of che leukemic 
cells, probably a consequence of disease progression. 
Our study complements the findings of earlier reporrs 
on the increased frequency of occurrence of jumping 
cranslocarions in Burkin-like leukemia / lymphoma, 
with a prefcrencial involvemem of I q in mosr cases re­
ported. Further studies are needed to provide insights 
on the role of lq in the occurrence of chis rare evenr 
and ics possible significance. 

Acknowledgement 
The authors wish co thank the Director, institute for Medical 

Research for his encouragement and rhe scaff of rhe Generics 

Laboratory for their technical support. This project has been 
supported by an I RPA fund from the Ministry of Science, 
Technology and Environmem, Malay�ia. 

References 
Airer PB, Scalise A, McCombs J & Najfeld V ( 1993). Clonal 

chromo.�omal abnormalities in Fanconi's anemia: what do they 

really mean> British journal of HannatoLogy 85, 627-630. 
Asahara A. Morioka E, Hisano S, Kimura N, Akiyochi T. Nakajima 

H, Uchida l. Kikuchi M. Tanaka K. Kamara N & Hirano J 
(1991 ). A case of acute monocvuc leukemia with chromosome 
abnormality "jumping cranslocarion·•. Japanese Journal of Clinical 
Hmu1tology 32, 1244 (in Japanese). 

Ben Neriah S, Ahramov A, Lerer I, Polliack A, Leizerowin, R, 
Rabinowm R & Abeliovich D ( I 99 I). �Jumping translocation" 
in a 17-monrh-old child with mixed-lineage leukemia. Cancer 
Gennics and Cy1oge11et1cs 56, 223-229. 

Gibbons B & CzepuJkowski BH (1992). Cytogenecics in acute 
lymphoblaHiC leukemia. In Hr11nnn G_yrogtnetics. A pramcal 
approach. Volume 11 Malignancy and Acquired abnormr1lities. eds 
Rooney DE and Czepulkowski BH. Oxford University Press, pp 
67 - 95. 

Huret JL. Tanzer J, Guilhor f-, frodain-Gerchkovitch C & Savage 
JRK (1989). Karyocypic evolution in the bone marrow of a paciem 
with Fanconi anemia: .Breakpoints in dona! anomalies of chis 
disease. G_ytogc11etirs rmd Cell Genetics 48, 224-227. 

ISCN ( 1991 ). Guide/mes for Ca11cer Cyrogmetics, Suppkmrm to An 

lruerna11011td .\ystem for Human Cyrognut,r Nomenclature, 
Mitdman F (ed.), S Karger, Basel 1991. 

Morris CM. FitzgeraJtl PH, Neville MA, Wyld PJ & Beard MEJ 
( 1984). Does multisomy of chromosome lq confer a proliferative 

advanrage in B-cell acure lymphoblasric leukemia? Cancer 54, 
48-53. 

Najfeld V, Hauschildt B, Scalise A. GaHani A, Pare! R, Ambinder 



L::!O 

EP & Silverman LR ( 1995). Jumping cranslocacions in leukemia. 
leukemia 9, 634-639. 

Raimondi SC, Ragsdale s·1� Behm F, Rivera G & Williams DL 
( 1987). Multiple cdomeric association ot a uisomic whole q arm 
of chromosome I in a child wic.h acuce lymphoblasric leukemia. 
Cancer Cenmcs 1md Cyiogenmcs 24, 87-93. 

Reis MD, Dube ID, Pinkerton PH, Chen-Lai], RobimonJB, Klock 
RJ & Senn JS (1991 ). "Jumping" rranslocacions involving band 
3q 13.3 in a case of acuce monocyric leukemia. C11ncer Genetics 

1 2 der(2) 3 

TE." SK ETAL. 

and Cyrogenetics 51, 189 -194. 
Roland B, Pineo A & Bowen T ( 1992}. Jwnping uanslocation 

involving l q  in a small noncleaved cell lymphoma. American 
journal of H1m11111 Gmetic.r (suppl) 51, A69. 

Seghezzi L, Addis I� Giglio S, lnvcrnizzi R & Masemi E ( 1995). 
Jumping crarulocacions in acuce lymphoblascic leukemia. Cancer 
Genetics and Cytogenetic, 80, 80-8 l .  

Shikano T, Arioka H ,  Kobaya�hi R. Naico H & Ishikawa Y (1993). 
Jumping rranslocacions of lq in Burkitt lymphoma and acuce 

4 5 

6 7 8 der(S) 9 der(9) 10 1 1  12 

13  der( l3) 

19  

1 4  

20 

15  16  

21  22 

Fig. 3. Karyotype of  sideline seen in  IO spreads: 46, XY, l(2;8)(p I 2;q24), c(9; I 3)(q I l;q34). 

17 

I 

18  

-

X Y  



Table l. Diagnosis and breakpoints in 20 reported cases of hematological malignancies with jumping translocations 
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Abbreviations: f-A, Fanconi anemia; RA, refraccory anemia; AMMoL, acute myelomonocyric leukemia; AML, acute myeloid leukemia; RAEB, Refractory anemia 
with excess blast; MOS, myelodysplasric syndromes; CML-BC, chronic myeloid leukemia blast crisis; NA, not available r..J 
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