
Exogenous MMTV is known to c i rcu la te  by the lymphogenous route;  express ion  of v i rus  prote in  can be 
found in the thymus of C3H mice of a ce r ta in  age [3], and i t  thus s e e m s  l ikely that  antibodies against  an un- 
known v i ra l  product  may be p resen t  in the al logeneic s e rum.  There  a r e  a lso  molecu la r -gene t i c  grounds for  
postulat ing t ransduct ion:  the d iscovery  of a sequence capable of coding a 26 kilodalton polypeptide in the t e r -  
minal  repet i t ion of the v i rus  and a lso  the p r e s e n c e  in the v i r ion  of a 14S RNA, with sequences  common with the 
v i rus ,  but coding pro te ins  having no common antigenic de te rminants  with the v i r ion  [8]. 
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The w r i t e r  showed prev ious ly  that the development  of r e s i s t ance  to act inomyein D (AD) in Djungarian 
h a m s t e r  t umor  cells cul tured in v i t ro  leads to changes in the express ion  of mal ignant  t r ans fo rma t ion  in these  
cel ls  [2]. This takes  the f o r m  of a dec rease  in the abil i ty of the cel ls  to surv ive  t ransplanta t ion  and to grow 
without anchorage to the subs t ra t e  (a dec rease  in the f requency of colonies in semiso l id  medium).  

Res is tance  to AD is connected with a change in pe rmeab i l i ty  of the p l a s m a  m e m b r a n e  for  the antibiotic 
and with the appearance  of homogeneously  s ta ined regions  (HSR) in the c h r o m o s o m e s  [8]. These HSR, as was 
shown prev ious ly  fo r  cel ls  r e s i s t an t  to colchicine and metho t rexa te  [5, 11], a re  the cytological  express ion  of 
gene amplif icat ion.  

These observa t ions  sugges ted  that  the development  of r e s i s t ance  to other chemical  subs tances  also,  r e -  
s i s tance  to which is cha r ac t e r i z ed  by dis turbance of p l a s m a  m e m b r a n e  pe rmeab i l i ty  and by gene amplif icat ion,  
would a lso  lead to changes in exp res s ion  of t umor  cell t r ans fo rma t ion .  

In the p r e sen t  invest igat ion expres s ion  of t r ans fo rma t ion  was studied in cu l tures  of t umor  cel ls  r e s i s t an t  
to the mi tos ta t ic  poison colchieine,  r e s i s t ance  to which is de te rmined  by ampli f icat ion of genes  coding, p rob-  
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TABLE 1. Transplantabil i ty and Growth in Semisolid Medium of Colchic ine-Resis tant  Cells 

Culture 

DM-15 
DMO. i/1 
DMS/I 
DMO. 1/2 
DMS/2 
DM cap 
DMcap0, l/3 
DMCapl/4 
DMcap0,1/5 
DMC~p0,1/5 w/o c 

:Selective dose of 
colchicine 

0 
0,1 
5,0 
0,1 
5,0 
0 

0,1 
1,0 
0,1 
0 

TDso 

4,0.10 ~ 
4,0.103 
3,0. l0 s 
1,0.104 
3,0.10 a 
3,8- 103 
8,0.10 4 
3,0. l0 s 
1,0.104 
1,0.103 

Mean latent period 
of appearance of 
rumors, days (dose 
I0 ~) 

10,24-0,4 
12,8::t=2,4 
41,9+-4,3 
16,94-1,1 
18,34-1,1 
16,44-2,9 
14,5-+-1,7 
24,24-2,8 
24,14-8,6 

12,9----t=_1,2 

Legend. w / o  c - without colehieine. 

Cloning efficiency 
in agar, 10 -1 

3,14-0,4 

2,2-t-0,4 
2,44-0,4 
1,24-0,7 
6,64-0,8 
1,44-0.2 
3,0=ff0,7 
2,24-0,3 
4,04-0,5 

ably, low-molecular -weight  protein p20 [5]. The ability of these cells to grow in the form of tumors  when 
inoculated into animals and to fo rm colonies in semisol id  medium without anchorage to a solid subst ra te  was 
studied. 

EXPERIMENTAL METHOD 

Experiments were carried out on Djungarian hamster cell lines resistant to 0.1-5.0 pg/ml colchicine, 
which were obtained by B. P. Kopnin [4, 5]. These cultures are derivatives of line DM-15 and are embryonic 
fibroblasts transformed by virus SV40, carrying the genetic defect of absence of hypoxanthine-phosphoribosyl- 
transferase activity [3]. A series of cell cultures, designated by the superscript "cap" carries resistance to 
chloramphenieol, evidently due to a mutation in mitochondrial DNA [6]. 

The cells were grown on Eagle's medium with the addition of 10% bovine serum and selective agents: 
0.1-5.0 pg/ml colchicine and 15 pg/ml 6-mercaptopurine. 

Cells of the initial and colchieine-resistant cultures were inoculated subcutaneously into newborn Djunga- 
rian hamsters of our own rearing, in doses of 102-106 cells. Ten to 15 animals were inoculated with each dose. 
The animals were examined daily to determine the latent period of appearance of tumors. On the basis of data 
on the number of tumors appearing after injection of the different doses of cells, TDs0 was determined (the 
dose of cells with which tumors appeared in 50% of animals). 

The ability of the cells to grow independently of the substrate was determined by growing the cells in 
medium with semisolid agar, as described previously [i]. The number of cells seeded per :petri dish 35 mm 
in diameter was 102-10 '~. The colonies were counted after culture of the cells for 12-14 days at 37~ in an at- 
mosphere with 5% CO 2. 

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

Cells of lines DM-15 and DMcap were highly t r ans fo rmed  cultures growing actively in vi tro.  These cells 
formed tumors  on inoculation in small  doses,  i .e. ,  they are highiy malignant (Table 1). Both lines fo rmed 
colonies with high frequency in medium with semisol id  agar ,  evidence of a high degree of express ion of sub- 
s t ra te  independence of growth in these cells.  

Cultures isolated after  culture of the cells in medium with low doses of colchicine (0.1 pg /ml ) ,  namely 
DM ~ CM~ and DMcap o.1/3, were a lmost  or  completely indistinguishable in rate of successful  inoculation 
f rom the original l ines.  The cloning efficiency of cells of these lines in medium with semisol id  agar  was high: 
The frequency of colonies was (1.4-2.4) • 10 -1. 

An increase  in the degree of res i s tance  of the cells to colchicine (selective doses up to 1-5 pg /ml)  led to 
a more (lines DM 5/1, DM cap 1/4) or  less (line DM ~/2) considerable decrease  in the rate of successful  inoculation. 

The frequency of colonies in medium with semisol id  agar  remained high with these res is tant  cultures 
(Table i). 

Analysis of transplantability of the cells and their ability to grow independently of a substrate thus showed 
that resistance to low doses of colchieine did not affect, or affected only slightly, expression of the basic feature 
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of the t r a n s f o r m e d  cell phenotype,  namely  abili ty to grow in the f o r m  of t umors  when inoculated into an imals .  
Res is tance  to high doses of colchicine was accompanied  by a dec rea se  in t ransplantabi l i ty .  Subs t r a t e - inde -  
pendent  growth was  e x p r e s s e d  equally in cul tures  with low and with high levels  of r e s i s t a n c e  to colchicine.  

The level  of r e s i s t ance  in cel ls  i sola ted in low concentra t ions  of colchicine has been shown [5] to be in-  
c r ea s ed  by 15-20 t imes ,  whereas  in cul tures  obtained as a resu l t  of exposure  to high se lec t ive  doses  of the 
agent ,  r e s i s t ance  to colchicine was i nc rea sed  by 200-800 t imes .  Our own data,  obtained by analys is  of eo I -  
ch i c ine - r e s i s t an t  cu l tures ,  show that  a change in t ransp lan tab i l i ty  is obse rved  in cel ls  with a high level  of 
r e s i s t ance  and that  this effect  is not obse rved  when the level  of r e s i s t ance  is low. 

Line DM 5/2 di f fered somewhat  in t ransplantabi l i ty .  The high degree  of success fu l  inoculation of cel ls  of 
this line could be at t r ibutable  to the fact  that this culture is polyploid, whereas  the other  two, w i th the  s a m e  
level of r e s i s t ance ,  are  near -d ip lo id .  This hypothesis  is based  on data in the l i t e r a tu re  indicating that  the 
t ransplan tab i l i ty  of polyploid cel ls  in cul ture may  be signif icantly higher  than that  of nea r -d ip lo id  cel ls  [10]. 

It has been shown for  co l ch ic ine - r e s i s t an t  cu l tures  that  r e s i s t ance  to this substance  is an unstable c h a r -  
ac t e r i s t i c  [7]. Culture in medium without the se lec t ive  agent leads to loss  of r e s i s t a n c e .  Our own data on 
t ransplanta t ion  of cel ls  which have lost  the i r  r e s i s t ance  to colchicine show that loss  of r e s i s t a n c e  le~ds to an 
i nc rea se  in t ransplan tab i l i ty  up to a level  cha r ac t e r i s t i c  of the original  cel ls  (Table 1, line DMcap 0.1/5 w / o  c). 
S imi la r  r e s to ra t ion  of t ransplantabi l i ty  was obse rved  in Djungarian h a m s t e r  cel ls  wMch had lost  the i r  r e s i s -  
tance to AD [2]. 

With the appearance  in tumor  cel ls  of r e s i s t a n c e  to chemica l s ,  r e s i s t ance  to which is connected with a 
d is turbance  of pe rmeab i l i t y  of the p l a s m a  m em b rane  for  these  subs tances  and with gene amplif icat ion,  a n u m -  
b e r  of c h a r a c t e r i s t i c s  of the t umor  cel ls  may be changed. This is e x p r e s s e d  p r i m a r i l y  as  a d e c r e a s e  in t r a n s -  
plant.ability of the cel ls  into an imals .  

Res is tance  of this type does not always affect  express ion  of subs t r a t e  independence of growth: Whereas  
expres s ion  of this  cha rac t e r i s t i c  in cel ls  r e s i s t an t  to AD is reduced,  during development  of r e s i s t ance  to col -  
chicine the f requency of colonies in s emiso l id  medium is not reduced.  

The study of the effect  of gene ampli f icat ion in the development  of r e s i s t ance  of t u m o r  cel ls  to chemica ls  
on express ion  of t r ans fo rma t ion  is in teres t ing  in connection with the study of m e c h a n i s m s  of development  of 
r e s i s t ance  to an t i tumor  p repa ra t ions  and it calls for  fu r the r  invest igat ion.  
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