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Cell types Cell origin Genetic deficiency Electrophoretic P value 
mobility ~zm/seclV/cm) 
(No. of observations) 
4- standard error 

Mean 
number of 
chromoso- 
somes 

MS2 Human skin fibroblast HGPRT- -1.39 (76) 4- 0.015 < 0.01 46 
B82/MS2 Clonal hybrid line -1.25 (71) 4- 0.014 2 • 53 + 19 
B82 L929 mouse fibroblast TK- -1.15 (63) • 0.018 < 0.05 53 

MS58 Human skin fibroblast balanced translocation X/chr 14 -1.13 (57) ~ 0.019 < 0.001 46 
TG2/MS58 Clonal hybrid line -1.29 (88) 4- 0.020 > 0.05 2 • 48+1 
TG2 Syrian hamster BHK fibroblast HGPRT- -1.24 (83) z 0.014 48 

MS64 Human skin fibroblast Hydrocephalus -1.38 (67) 4- 0.012 < 0.01 46 
A9/MS64 Clonal hybrid line -1.52 (75) 4- 0.013 ~ 0.05 57+1 
A9 L929 mouse fibroblast HGPRT- -1.63 (59) 4- 0.024 56 

MS63 Hmnan skin fibroblast G6PD- mediter, variant -1.37 (36) ~ 0.017 0.02 46 
TG2/MS63 Mixed hybrid population -1.28 (68) ~ 0.023 2 • 48+3 
TG2 Syrian hamster BHK fibroblast HGPRT- -1.24 (83) 2- 0.014 0.02 > P < 0.05 48 

MS58 Human skin fibroblast Balanced translocation X/chr 14 -1.13 (57) ~= 0.019 % 0.001 46 
A9/MS58 Clonal hybrid line -1.57 (65) ~ 0.016 56+1 
A9 L929 mouse fibroblast HGPRT- -1.63 (59) 4- 0.024 > 0.02 56 

HGPRT-, hypoxanthine guanine phophoribosil transferase deficient; TK-, thymidine kinase deficient; G6PD-, glucose-6-phosphatedehydro- 
genase deficient 

cell hybr ids ,  however ,  have  ind ica ted  t h a t  surface anti-  
gens and  T-ant igens  are expressed in the  hybr ids  when  
carried b y  one of the  parents% and  the i r  syn thes i s  in t he  
hybr ids  depended  on the  n u m b e r  of ch romosomes  f rom 
the  pa ren ta l  line car ry ing  the  marke r  ~. In  th is  connect ion,  
if the  e lec t rokinet ic  proper t ies  of the  hybr ids  s tudied  can 
be associated wi th  p roduc t s  of genes on a cer ta in  chromo-  
some or chromosomes ,  our resul ts  indica te  t h a t  such chro- 
mosomes  have  p robab ly  been  e l iminated .  Studies  on early 
cell hyb r id  popula t ions ,  which  car ry  a larger n u m b e r  of 
h u m a n  chromosomes  b u t  are low in cell numbers ,  were no t  
made,  since the  e lec t rophore t ic  mobi l i ty  m e a s u r e m e n t s  
required a larger n u m b e r  of cells t h a n  available.  

Rdsumd. Nous avons  compar6 e c o m p o r t e m e n t  61ectro- 
cin6tique des cellules hybr ides  des f ibroblas tes  diploides 
de la peau humaine  et  aneuplo~de d ' une  souris ou d ' u n  
hams t e r  avec celui des ce l lu les  de leurs lign6es. Les r6- 

su l ta ts  m o n t r e n t  que les c h a n g e m e n t s  significatifs  ob- 
serv6s dans  les propri6t6s 61ectrocin6tiques des hybr ides  
intersp6cif iques ne p e u v e n t  pas 4tre dus k la pr6sence de 
quelques  chromosomes  humains  dans  le g6n6me hybr ide .  
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C h r o m o s o m a l  Pa t t ern  of A s p a r a g i n a s e  Sens i t i ve  

The asparaginase  res i s tan t  line of E A R A D 1  leukemia  
which  is originally sensi t ive  to  L-asparaginase therapy ,  
was p roduced  by  repea ted  passages  in hos ts  t r ea t ed  wi th  
subop t ima l  doses of asparaginase  and subsequen t ly  car- 
r ied out  in un t r ea t ed  hos ts  1. The res i s t an t  lille shows a 
high degree of res is tance to  L-asparaginase.  Asparagine  
syn the t a se  act ivi ty ,  which is supposed  to be responsible  
for the  deve lopmen t  of resis tance,  is s l ight ly  higher  in the  
res i s tan t  t u m o u r  1 6. The presen t  r epor t  deals wi th  the  
gross chromosomal  a l te ra t ion  which  m a y  be a ref lect ion 
of genetic change f rom asparaginase  sens i t iv i ty  to  
asparaginase  resistance,  in a asparaginase  sensi t ive 
leukemia  and  its res i s tan t  var iant .  

Materials and method. The studies  were carr ied out  w i th  
a rad ia t ion  induced  and asparaginase  sensi t ive t rans-  

L e u k e m i a  and i ts  R e s i s t a n t  Var iant  

p lan tab le  ascites leukemic  t u m o u r  (EARAD1)  and  i ts  
res i s tan t  v a r i an t  (EARAD1-Res )  in b o t h  sexes of iso- 
genic h y b r i d  mice  (C57BL/6•  The size of ino- 
culum is i • 106 leukemic  cells in 0.5 ml  per  mouse.  W e  
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The percentage of marker chromosome in asparaginase sensitive 
leukemia and its resistant variant 

Number of passage Ceils with marker Chromosome (%) ~ 

Sensitive Resistant 

0 75 7 
1 10 1 
2 0 0 
3 19 5 
4 1 1 
5 85 0 
6 92 0 
7 95 4 
8 97 0 

Subtelocentrie chromosome is not present in the tissues of mouse 
strain used. 

a lways t ransfer  t he  leukemic cells into the  hos ts  f rom a 
9-day-old tumour .  We  general ly  used 7-day-old t n mo u r s  
for our studies.  The ch romosome  p repa ra t ion  was done 
according to  the  me t h o d  descr ibed by  MITRA and  BA- 
NERJEE 7 

Results and discussion. So far we have  s tudied  9 t rans-  
p lan t  genera t ions  of asparaginase  sensi t ive leukemia  and 
its res i s tan t  var ian t .  Karyological  analysis  showed t h a t  
b o t h  the  t u m o u r  lines are hypod ip lo id  hav ing  the  modal  
n u m b e r  of 39 chromosomes .  The difference be tween  these  
2 t u mo u r s  is the  t r equency  of marke r  ch romosome  (sub- 
telocentric) .  The f requency  of sensi t ive cells w i th  this  
marker  ch romosome  is general ly  h igher  in compar i son  to  
t h a t  of r es i s t an t  cells and  moreover ,  th i s  var ies  f rom pas-  
sage to passage (Figures 1 and 2). The detai ls  of t he  
results  are given in t he  Table.  F r o m  the  Table  i t  is found 
t h a t  t he  pe rcen tage  of sensi t ive cells wi th  th is  marker  
ch romosome  is lower a t  passages  1-4, especial ly a t  No. 2 
and 4; the  reason for th is  is no t  clearly known.  I t  has  been  
found t h a t  on 5th day  af ter  t r a n s p l a n t a t i o n  of t u m o u r  in 
passages 3 and 4.53 and  40%, respect ively ,  had  the  marke r  
chromosome.  The results  m a y  indicate  t h a t  cells wi th  the  
marke r  ch romosome  are more  f r equen t  ealier in 1st, 2rid, 
3rd and  4th passages,  while in o ther  passages  t h e y  appea r  
later.  This  m a y  be the  reason why  in t he  sensi t ive s t ra in  
we observed very  few cells wi th  t he  marke r  ch romosome  
f rom 7-day-old tumours  of these  t r a n s p l a n t  generat ions,  
and t h a t  pe rhaps  dur ing th is  per iod the  sensi t ive cells 
w i th  the  marker  ch romosome  inf i l t ra te  in to  o ther  organs 
of the  ascites tu rnou t -bea r ing  mice, for instance,  the  
spleen. W h e n  out  of curiosi ty,  we s tudied  the  spleen celts 
from 7-day-old t umour -bea r ing  mice of 4th t r a n s p l a n t  
genera t ion  for any  ch romosomal  change,  it  was revealed 
t h a t  a h igh percentage  of spleen cells con ta ined  the  marke r  
chromosome,  which  is no t  p resen t  in normal  spleen ceils 
of the  hybr id  mouse  s t ra in  used. There  are several  repor t s  
on the  compar i son  of ka ryo types  of sensi t ive and res i s t an t  
turnouts .  Some repor ted  differences in ch romosome  num-  
ber, o thers  found marke r  chromosomes ,  whi ls t  some of 
t h e m  could f ind no di t ference a t  all s-12. There  is also a 
r epor t  on the  pers i s tance  of the  marker  ch romosome  even 
af ter  the  loss of res i s t iv i ty  1~. 

Fig. 1. Metaphase from asparaginase sensitive tumour; 39 chromo- 
somes with a inarker (marker chromosome is indicated by an arrow). 

Zusammen/assung. Es wurde  festgestel l t ,  dass  zwischen 
den Asparag inase -empf ind l i chen  und  res i s ten ten  Tumor-  
zellen ein Un te r sch ied  beztiglich der  H~Lufigkeit des Vor-  
k o mmen s  von Marker -Chromosomen  bes teh t .  
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Fig. 2, Metaphase from asparaginase resistant turnout; 39 chromo- 
somes without a marker. 
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