
1 0 3 8  Bulletin of Experimentel Biolooy and Medicine, VoL 126, N'., 10, Octob~:r, 199~] 

GENETICS 

Cytogenetic Characteristics of T-Lymphoid 
Cell Strains of Papio Hamadryas 
D. E. Araviashvili, T. R. Suldailda, V. V. Timanovskaya, 
V. Z. Agrba, B. A. Lapin, and S. E. Mamaeva 

Translated from Byulleten' Elcsperimental'noi Biologii i Meditsiny, Vol. 126, No. 10, pp. 444-447, October, 1998 
Original article submitted July 4, 1997 

A detailed cytogenetic study of three T-lymphoid strains of Papio hamadryas cells was 
carried out. Two strains, LNPH-5(T) and SPH-7(T), had normal karyotype 42,XX at 
the 43rd and 56th passages. After long culturing the initial SPH-7(T) cells were completely 
replaced by the 87th passage by cells with a pseudodiploid karyotype 42,XX,der(1), 
der(2),der(13),der(14),der(X). SPH-8(T) strain (36th passage) contained two cell clones: 
with predominant  normal  (42,XY) and pseudodiploid 42,XY, der(7)t(7;X)(qter;pter), 
del(13)(q21),del(14)(ql6) karyotype. The patterns of karyotypic variability of  simian and 
human T-lymphoid cell strains are similar. 
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Human and animal T-cell strains are isolated much 
more rarely than B- lymphoid  strains [2,10]. All 
hmnan T-lymphoid cell strains contain HTLC virus 
and the majority are nontumorous ,  despite their 
source (tumorous or normal  hemopoietic tissues) 
[9]. Long culturing of such cells in vitro may lead to 
evolution of  celt karyotype [9,t0], and the developing 
secondary structural changes in chromosomes are 
similar to specific chromosome rearrangements in 
human T-cell lymphomas and leukemias [12]. 

T-Lymphoid cell culture was derived from Papio 
harnadryas with T-cell lymphomas (Sukhumi po- 
pulation), and a unique collection of  continuous 
suspension T-lymphoid simian cell strains was created 
[1,2]. Comparison of  simian and human B-lym- 
phoid cell cultures showed similar changes in these 
strains' karyotypes during long culturing in vitro [3]. 
There are no published karyotypical analyses of  
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simian T-cell cultures. We studied cytogenetic char- 
acteristics of  T-lymphoid cells of  Papio hamadryas 
and chromosomal changes in these cells cultured in 
vitro. 

MATERIALS AND METHODS 

The following suspensions T-lymphoid cell strains 
derived from Papio hamadryas were studied: LNPH- 
5(T), SPH-7(T), and SPH-8(T) containing simian 
T-lymphotropic virus type I (STLV-1). All the strains 
were from the Sukhumi Institute of  Experimental 
Disease and Therapy and were initiated fiom animal 
helnopoietic tissues with T-cell lymphomas: LN PH- 
5(T) from the lymph node cells and SPH-7(T) and 
SPH-8(T) fi-om splenic cells [1,211. Cells were cul- 
tured in RPMI-1640 with 15% fetal calf serum 
(Flow), L-glutalnine (300 mg/ml),  human recom- 
binant interleukin-2 (100 U/lnl), penicillin (100 rag/ 
ml), and streptomycin (50 mg/ml).  

The metaphase plate slides were routinely pre- 
pared from human cell cultm'es 48 h after reino- 
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culation. The cells were treated by  a hypotonic  
solution of  0.56% KC1 and 1% sodium citrate (1:1) 
for 10-20 lnin at 37~ and fixed in a methanol-  
glacial acetic acid mixture (3:1). Cell suspension was 
layered onto cooled slides and dried in the air or 
by burning the fixator. Cytogenet ic  analysis was 
carried out as recommended  previously [5]. Chro- 
mosolnes were counted in preparations stained ac- 
cording to Giemza and air-dried. The variability of  
the chromosolne number,  modal number  of  chro- 
mosolnes, and percentage of  cells with modal chro- 
mosolne number  were estimated on 100 metaphase 
plates with intact  cytoplasm.  The percentage of  
polyploid cells was de te rmined  in a sampling of  
1000 metaphase plates. For  detailed karyotypical 
analysis, the chromosome preparations were dried 
by burning the flxator and stained for G disks by a 
previously described method [4]. Normal chrolnoso-  
rues, the origin o f  s t ruc tura l ly  a l tered (marker) 
chromosolnes, and typical karyotypes o f  strains were 
identified by microphotographs  o f  15 metaphase 
plates. Simian chromosomes were identified in ac- 
cordance with the nomenclature [6]. 

RESULTS 

The modal  c h r o m o s o m e  n u m b e r  in the diploid 
chromosome set 2n=42 was retained in all strains 
(Table 1). The variability o f  the chromosome num- 
ber was no more than 2-7 chromosomes. The highest 
percentage of  cells with modal chromosome number 
(95%) was observed in LNPH-5(T)s t ra in  (56th pas- 
sage). In SPH-8(T)  (36th passage) and SPH-7(T) 
strain (43rd passage), the counts of  cells with the 
modal chrolnosome number  were similar (60 and 
70%, respectively). Further  culturing of  SPH-7(T) 
led to a decrease in the percentage of  cells with the 
modal chromosolne  number  to 52% by the 87th 
passage. Studies of  human lymphoid strains showed 
that high stability and intact chromosome disomy 
during the filet year of  culturing are typical o f  the 

majority of  strains [5,10]. Our results confirm that 
this feature is also characteristic of  silnian lymphoid 
cells. The con ten t  o f  polyploid  cells (as a role, 
tetraploid) was sufficiently high in all cell strains 
and approxhnately the same (11.8-17%). High ploidy 
of  cells in cell cultures is believed to indicate that 
their in vitro development  is ill progress and may 
continue to 100-150 passages ]5]. Other scientists 
think that  polyplo id  d e v e l o p m e n t  o f  cells is a 
method by which cells compensate  for the genetic 
defects and adapt to culturing 115]. 

Cytogenet ic  analysis o f  T- lymphoid  cells o f  
Papio hamadryas  showed that at early passages, all 
cells in SPH-7(T)  and L N P H - 5 ( T )  strains have 
normal karyotype, cells with normal karyotypc pre- 
dominating in SPH-8(T)  (60%). These data indicate 
that all studied cell strains are lymphoblastoid (non- 
tumorous) ,  because lymphoid  cells derived from 
nontumorous cells o f  tumor  preparations possess a 
stable normal karyotype at early stages of  culturing, 
and cell heterogeneity is acquired in the course of  
culturing [10]. Cells with two karyotypes, normal 
and pseudodiploid, which contained an extracopied 
marker chromosolne t(7;X)(qter;pter) and deletions 
of  chromosomes 13 and 14, were detected in SPH- 
8(T) strain as early as during the 36th passage. In 
SPH-7(T),  initial cells with normal karyotype were 
completely replaced by cells with polyploid karyo- 
type with chromosolnes 1, 2, 13, 14, and X struc- 
turally altered by the 87th passage (Fig. 2). 

The identity of  the patterns of  differentiated 
staining of  chromosolnes belonging to Papio and 
Macaca  has been proven [13]. The genetic material 
in human and Macaca  chromosomes is completely 
homologous [14]. This prompted the comparison of  
chromosomal rearrangements in T-lymphoid cells of 
Papio hamadryas  and man; we failed to find reports 
about karyotypical analysis of  simian T-cell cultures. 
Thus, Papio hamadryas  chromosomes,  which are 
involved in c h r o m o s o m e  transformations during 
culturing o f  T-lymphoid cells, are homologous to 

TABLE 1, Karyotypes of Papio Hamadryas T-Lymphoid Cell Strains 

Strain 

SPH-7(T) 

SPH-8(T) 

LNPH-5(T) 

Passage 

43 

87 

36 

56 

Modal 
chromosome! 

number 

42 

42 

42 

Percentage 
of cells with 

modal 
chromosome 

number 

72 

52 

60 

95 

Karyotype 

42,XX 

42,XX,der(1),der(2),der(13),der(14),der(X) 

42,XY/42,XY,der(7)t(7;X)(qter;pter),del(13)(q21 ),del(14)(q16) 

42,XX 

Polyploidy, 
% 

13.0 

11.8 

17.0 

Note. Dash: not studied. 
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Fig. 1. Karyotype of SPH-8(T), 42,XY; 3 marker chromo- 
somes. Here and on Fig. 2: G-staining, x700. 
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Fig. 2. Karyotype of SPH-7(T), 42,XX; 5 marker chromo- 
somes. 

the following human chromosomes: Papio chromo- 
some 1 to human chromosome 1, chromosome 2 to 
human chromosomes 7 and 12, chromosome 7 to 
human chromosomes 14 and 15, chromosomes 13 
and 14 to long and shorts arms of  human chromo- 
some 2, and X-chrolnosome to hmnan X-chromo- 
SOlale. 

Extracopying of Papio chromosomes 7 and X, 
which are involved ha the formation of  marker chro- 
mosome in SPH-8(T)strain is not accidental, like a 
frequent increase in the nmnber of  copies of  chromo- 
somes homologous to these Papio chromosomes in 

human lymphoid tissues [10]. Little is known about 
the localization of  unique genes, part icularly of 
oncogenes and other growth-associated genes, in 
chromosomes of the lower monkey species. Specific 
rearrangements involving chromosome ! 4 are typical 
of many types of  malignant T-cellular lylnphonms 
in man [7,8]. Human chromosome 14 contains the 
genes of  T-cell receptor (z- and 6-chains. Chromo- 
some 15 is involved in structural rearrangements in 
human leukemia [7] and bem~ and c-fes oncogenc. 
Presmnably, the increased number  o f  copies of  
chromosolnes 7 and X in the Papio lymphoid strain 



D. E. Arovioshvili, T. R. Sukhikh, el  al. 1 0 4 1  

and, hence, the doses o f  structural genes and gene 
products, impair the regulatory gene mechanisms, 
thus increasing the proliferative potential o f  cells 
with trisolnies and ensures selective advantages for 
them in a culture. 

The involvement o f  specific chromosome sites 
in SmLctural rearrangements in human hemoblastosis 
is no longer doubted [7,8]. On the other hand, we 
kmow that long culturing o f  lymphoid strains is as- 
sociated with the deve lopment  of  secondary chro- 
mosolne alterations in these cells [10,11]. Besides 
extracopying individual chromosomes,  a characte- 
ristic feature of  lymphoid cell strains (and all con- 
tinuous cell strains) is that structural rearrangements 
of  chromosomes  developing during their in vitro 
culturing are not accidental [5,10]. The involvement 
of  the same chrolnosomes 13 and 14 in secondary 
strnctural changes in strains SPH-7(T) and SPH-  
8(T) in our study is o f  special interest. These Papio 
chromosomes together  are homologous to human 
chromosome 2, whose structural rearrangements are 
specific for human T-cell  minors [7,12]. In SPH- 
7(T) strain, Papio chromosomes  1 and 2 changed 
by the 87th passage. Various sites of  human chro- 
mosomes, homologous to these Papio chromosolnes, 
are often involved in secondary  chromosome re- 
structuring in c o n t i n u o u s  human lymphoid  cell 
strains [10-12]. 

Therefore, our  results indicate that the evolution 
of  ka]-yotypes of  Papio T-lymphoid cells o f  non- 

tumor  origin in the comse of  their developn]ent and 
long culturing in vitro is similar to that of  human 
lymphoid cells. The similarity consists in the in- 
volvement o f  chrolnosomes with homologous gene- 
tic material in quantitative and structnml rearrange- 
ment  of  chromosomes.  
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