
C O M P A R A T I V E  K A R Y O L O G I C  S T U D Y  O F  T R A N S P L A N T A B L E  M I O  

A N D  M I O - r  C E L L S  S E N S I T I V E  A N D  R E S I S T A N T  T O  P O L I O V I R U S  

A .  V.  A n d r y u n i n ,  N .  E .  G u l e v i c h ,  UDC 576.858.75.083.35.095.383 
a n d  N .  S .  S t o n o v a  

KEY WORDS: Pol iovirus ;  ant ivi ra l  immunity;  c h r o m o s o m e s .  

The MIO continuous cell  l ine, main ta ined  in cu l ture  for  o v e r  15 y e a r s ,  was f i r s t  obtained by Gulevich 
f rom tonsi l  t i s sue  of a healthy monkey (Macaca rhesus)  [3]. The l ine cons i s t s  of polygonal cel ls  of r e t i cu l a r  
type,  with a l a rge  round nucleus .  MIO ce l l s  a r e  highly sensi t ive  to type I pol iovirus ,  and yield a high concen-  
t r a t ion  of v i rus  in the cul ture  fluid. By t r ea tmen t  of ce i l s  of  the MIO line with m a s s i v e  doses  of pol iovirus  
(type I, Br tmanders  s t ra in ) ,  followed by cul ture  of  ce l l s  which r e m a i n  viable,  a r e s i s t an t  subline of cel ls ,  
spontaneously f ree ing i t se l f  of  v i r u s ,  but sec re t ing  v i rus  fo r  a shor t  t ime ,  then becoming speci f ica l ly  highly 
r e s i s t a n t  to infection with homologous v i rus ,  was obtained.  This  subline was ca l led  MIO- r  [1, 2]. 

The change in the karyotype  of ce l l s  becoming speci f ica l ly  r e s i s t a n t  to the act ion of pol iovirus  is p a r -  
t i cu la r ly  in te res t ing  in connection with recen t ly  obtained data on the ro le  of genes  loca ted  in pa r t i cu l a r  c h r o m o -  
s o m e s  i n s e n s i t i v i t y  of  cel ls  to one o r  o the r  v i rus .  Sensi t ivi ty  of  human ce l l s  to pol iovirus  is l inked with 
c h r o m o s o m e  19 [6]. The re  is  also evidence of the ro le  of genes of c h r o m o s o m e  3 in sens i t iv i ty  to h e r p e s v i r u s  
[5] and of c h r o m o s o m e  21 in sens i t iv i ty  to Coxsackie  B v i rus  [4]. 

E X P E R I M E N T A L  M E T H O D  

Cel ls  were  cul tured by the usual  method.  Medium 199 with 10% bovine se rum,  inact ivated by heating 
to 56~ for  30 rain, with the addition of  ant ibiot ics  (penicillin 100 un i t s /ml ,  s t r ep tomyc in  10 m g / m l ) ,  was 
used  as growth med ium.  

C h r o m o s o m e  p repa ra t ions  were  obtained by the method  in [7] and s tained with a z u r e - e o s i n  by the 
R o m a n o v s k y - G i e m s a  method to count the n u m b e r  of c h r o m o s o m e s  and to de te rmine  the modal  c l a s s  and also 
by G and C differential  staining methods  for  karyotyping and identification [9, 10]. 

C h r o m o s o m e s  were  counted in 100-200 m e t a p h a s e s  for  each cul ture .  

Karyotyping was c a r r i e d  out in accordance  with the Denver  nomenc la tu re  and P a r i s  c lass i f ica t ion  of 
human c h r o m o s o m e s  [8], for  m o s t  c h r o m o s o m e s  of this  l ine a re  indist inguishable f rom norma l  human c h r o m o -  
s o m e s  with r e s p e c t  to G bands. Bes ides  these  c h r o m o s o m e s ,  the karyotype  of MIO and M I O - r  ce l l s  contains 
m a r k e r  c h r o m o s o m e s ,  which differ  in the i r  morphology both f rom norma l  human c h r o m o s o m e s  and f rom 
c h r o m o s o m e s  of  Macaca  rhesus .  

E X P E R I M E N T A L  R E S U L T S  

The two l ines a r e  he te rop lo ids .  Karyologic  analys is  of MIO ce l l s  c o m p a r e d  with the r e s i s t a n t  var ian t  - 
ce l l s  of the M I O - r  subline - r evea l ed  ce r t a in  d i f fe rences  between them.  

A tendency toward  a reduct ion in the n u m b e r  of  c h r o m o s o m e s  was  found in the M I O - r  subline.  The 
moda l  c l a s s  of  MIO cei ls  co r r e sponded  to 60-61 c h r o m o s o m e s  (40% of cel ls  contained that  n u m b e r  of  c h r o m o -  
somes)  whereas  for  M I O - r  ce l l s  it was 58-60 c h r o m o s o m e s  (58% of ce l l s  contained that  n u m b e r  of  c h r o m o -  
somes) ;  the numb er  of  c h r o m o s o m e s  in subline MIO- r ,  m o r e o v e r ,  va r i ed  f rom 53 to 65 and in line MIO f rom 
52 to 62 c h r o m o s o m e s  (Fig. 1). 
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Fig .  1. H i s tog ram of d i s t r ibu-  
t ion of number  of  c h r o m o s o m e s  
in cu l tures  of  continuous cell  
l ines  MIO and M I O - r .  A b s c i s s a ,  
num be r  of c h r o m o s o m e s ;  o r -  
dinate, n u m b e r  of ce l l s  (in %). 
Unshaded columns - M I O - r  
cells;  shaded columns - MIO 
cel ls .  

TABLE 1. Mean N u m b e r  of C o p i e s  of Ind i -  
v idual  In t ac t  C h r o m o s o m e s  pe r  Cel l  

Chromosome MIO MIO- r 

1 
2 
3 
4 
5 
6 
7 
8 
9 

l0 
ll 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

, , X  n 

Total number of normal 
e~omosoIT les ,  ~ 

Number of markers, % 

1,75=E0,3 
2,05=k0,45 
2,144-0,47 
1,90+0,19 
1,95• 
1,95-+-0,25 
1,85• 
1,55• 
1,80~ 1,60 
!,90+0,39 
1,65• 
1,55• 
1,55:h0,25 
1,70d:0,31 
1,754- 0,68 
2,50-4-0,65 
2,00• 
1,75• 
1,65• 
1,70::k0,41 
1,76• 
1,55::k0,65 
0,85• 

66,5 
33,5 

1,32• 
2,5• 
1,95:k0,7 
1,82:k0,42 
1,68• 
1,87=ff0,28 
2,04• 
1,91• 
1,68_+0,68 
2,14• 
2,09___0,37* 
2,77:i:0,86" 
1,27• 
1,36~0,42 
1,00• 
2,23::E0,63 
2,50~0,45 
2,45-4-0,45* 
1,00+0" 
1,86• 
1,27-+-0,48* 
1,36• 
1,05• 

67,8 
32,2 

*P < 0.01. 

Norma l  (intact) and m a r k e r  (with s t ruc tu ra l  changes)  c h r o m o s o m e s  were  c l ea r ly  dis t inguished in the 
karyotypes  of  both l ines  of  ce l l s .  The pe rcen tage  of m a r k e r  c h r o m o s o m e s  pe r  cell  was 33.5 in the MIO cul ture  
and 32.2 in the M I O - r  subline,  i .e. ,  t he r e  was  v i r tua l ly  no di f ference  in the f requency of m a r k e r  c h r o m o s o m e s  
in the two cu l t t~es .  

The n u m b e r  of  no rma l  c h r o m o s o m e s  p e r  cell  va r i ed  around d isomy about equally in the two cu l tu res .  
F o r  instance,  in ce l l s  of  the MIO line c h r o m o s o m e s  2, 3, 4, 5, 6, 7, 10,and 17, and in cel ls  of  subline M I O - r  
c h r o m o s o m e s  3, 6, 7, 8, 10, 11, 12,and 20 were  n e a r - d i s o m i c  (from 1.85 to 2.2 =~ 0.25) (Table 1). 

Definite d i f fe rences  in the m e a n  n u m b e r  of copies  of  intact  c h r o m o s o m e s  pe r  cel l  were  found in the 
ka ryo types .  A s t a t i s t i c a l l y  s i g n i f i c a n t  r e d a c t i o n  in  the m e a n  n u m b e r  of c h r o m o s o m e s  1, 15, 19 , and  21 and an 
i n c r e a s e  in the  n u m b e r  of  copies  of c h r o m o s o m e s ,  2, 11, 12, and 18 w e r e  o b s e r v e d  in sub l ine  M I O - r .  The  
d e c r e a s e  in  the  n u m b e r  o f  c h r o m o s o m e s  13 and  14 and  the i n c r e a s e  in the n u m b e r  of copies  of c h r o m o s o m e  
17 in  c e l l s  of sub l ine  M I O - r  c o m p a r e d  with the ka ryo type  of the  MIO c e l l s  was  l e s s  s ign i f i can t .  

D u r i n g  a n a l y s i s  of the m a r k e r  c h r o m o s o m e s  they w e r e  subd iv ided  depending  on s i ze  and l oca t i on  of the 
c e n t r o m e r e  into the fol lowing g roups :  1 ) m e t a c e n t r i e  c h r o m o s o m e s ;  2) s u b m e t a c e n t r i c ;  3) s u b t e l o c e n t r i c ;  4) 
a e r o c e n t r i c ,  and  5) m i c r o c h r o m o s o m e .  
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1. A la rge  metacen t r i c  chromosome,  l a r g e r  than human chromosome 1, was found in all MIO cel ls  
tes ted .  It probably consis ts  of ch romosome 3 and a region of an unidentified ch romosome t rans loca ted  to it. 
This  chromosome was absent in all  cel ls  of the MIO-r  subline. The remaining m a r k e r  ch romosomes  of this 
subgroup were  found with equal f r equency  in the cel ls  of  both l ines .  

2. In the subgroup of submetacentr ic  chromosomes ,  a l a rge  submetacentr ic  chromosome,  l a r g e r  than 
ch romosome 1, was found in each cel l  of subline MIO-r  examined. The shor t  a rm of this ch romosome mos t  
probably or iginates  f rom the long a rm of ch romosome 1, and its long a rm is a der ivat ive of the long a rm  of 
ch romosome 2. This chromosome was not found in any of the cel ls  of l ine MIO studied. The o ther  m a r k e r  
ch romosomes  of this subgroup were  found in cel ls  of both l ines,  as also were  the ch romosomes  of subgroup 
3 (subtelocentric) .  

In the subgroup of ac rocen t r i c  ch romosomes  two la rge  ac rocen t r i c  ch romosomes  were  found. One of 
them (the la rger )  was found in all cel ls  of the MIO-r  subline. This  chromosome was close in size to chromo-  
somes of the B group, it was not found in the MIO cells ,  and it  mos t  probably or ig inates  f rom chromosome 13 
with a region of an unidentified ch romosome t rans loca ted  to the te rminal  region of i ts long a rm.  The second 
la rge  ac rocen t r i c  chromosome was l a r g e r  than the D group ch romosomes  and in all probabil i ty is a der ivat ive 
of chromosome 14. 

The facts  descr ibed  above thus point to genetic d i f ferences  between the two cell  l ines compared.  How- 
ever ,  these  di f ferences  do not include absence of chromosome 19 f rom the subline of cel ls  specif ical ly r e -  
s is tant  to pol iovirus,  as would be expected on the basis of data in [6]. The explanation of this d iscrepancy 
mus t  be sought by a f l t r ther  study, fo r  it could lie in fine s t ruc tura l  o r  mutational changes in chromosome 19 
in the MIO-r  line o r  in the fact  that  the cell  l ines studied were  developed f rom monkey cel ls  through the i r  
possible contamination and hybridizat ion with human cel ls .  
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