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Antiviral  r e s i s t ance  may ul t imately depend on the express ion  of genes determining the sensit ivity of 
human ceils to a pa r t i cu la r  virus.  Genes of human cell sensi t ivi ty to severa l  v i ruses  have now been mapped: 
genes of sensit ivity to poliomyeli t is  [11], ECHO-11 [51, and type C baboon M7 vi ruses  are located in ch romo-  
some 19, and genes of sensi t ivi ty to herpes  simplex virus in ch romosome 3 or  11 [8, 10]. It has been shown 
in the wr i t e r s '  labora tory ,  with a high degree of s ta t is t ical  significance, that the sensit ivity of human cells to 
Coxsaclde B virus  is mainly linked with chromosome 21. Chromosome 21 is present  in pract ica l ly  every  cell 
of a sensit ive culture and is absent in 74% of cells of the res i s tan t  subline [3]. Clones of the res is tant  subline 
p rese rv ing  all their virological ,  morphological ,  and cytochemical  p roper t i es  charac te r i s t i c  of the original  
J -41 subline were subsequently obtained. Chromosome 21 was pract ica l ly  completeiy absent from the cells of 
these clones [ 1]. This was fur ther  evidence that the gene of human cell sensi t ivi ty to Coxsackie B virus is lo-  
cated in that same chromosome.  A detailed cytogenetic study of human cell cul tures sensitive and res is tant  to 
the homoIogous virus revealed mater ia l  of chromosome 21, in the composit ion of M l l  m a r k e r  chromosomes ,  
in the karyotype of the res i s tan t  subline [4].  

The aim of the present  investigation was to compare  the morphological  and functional state of ch romo-  
some 21 or  of its mater ia l  in human cell cul tures sensit ive and res i s tan t  to Coxsackie B vi ruses .  

EXPERIMENTAL METHOD 

A culture of re t icu la r  cells highly sensit ive to Coxsackie B v i ruses  (J-96) and a subline (J-41) obtained 
f rom it, with high and specific res i s tance  to the homologous virus [2], were used. Prepara t ions  for karyologic 
analysis  were obtained by the usual method. The ch romosomes  were stained by R-,  C-, and Ag-methods 16, 9, 
12]. Altogether  more  than 40 metaphase plates in each culture were studied by the methods listed above. The 
F i s h e r - S t u d e n t  method was used for s ta t is t ical  analysis  of the data. 

EXPERIMENTAL RESULTS 

Comparative analysis of marker chromosomes of the sensitive and resistant cell lines revealed a 

chromosome which corresponded in size to chromosomes of human group E, and which was found only in ceils 

of the resistant subline. This chromosome was called MII (M the initial of the word metaeentrie, 11 the serial 

number within the group of metacentric marker chromosomes). Differential staining by the R-method showed 

that this chromosome was formed by Robertsonian translocation of group G chromosomes, specifically by 

transloeation of chromosome 21 to chromosome 21 (marker chromosome Mll-a) or of chromosome 21 to 22 

(marker chromosome Mll-b; Fig. I). Comparison of the frequency of occurrence of M11 markers in cells of 

the sensitive and resistant cultures with the presence of chromosomes of the 21st and 22nd pairs in them 
(Table I) showed that, first, these markers are completely absent in sensitive ceils and, second, the process 

of marker formation is evidently not accidental, and that chromosome 21 is primarily involved in it. 

Cells of the original sensitive culture may contain from one to three chromosomes of the 21st pair. In 

our opinion the process of formation of MII markers can be represented as fellows: If only one chromosome 
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Fig. 1. Montage of chromosomes 21, 22, M l l -  
a, and Ml l -b ,  stained by different methods. 
Magnification: objective 100, Optovar 1.25 
ocular. Phase contrast. 

TABLE I. Comparison of Frequency of Oc- 
currence of Chromosomes 21, 22, and M11 
in Cultures of Human Cells Sensitive (J-96) 
and Resistant (J-41) to Coxsackie ]3 Virus 

C e l l  c u l t u r e  . _ _  

C h r o m o s o m e  P 
d-9fi d-4I 

21 
22 

Mll 

1,57• 
1,36• 

0,26• [ ~0,0001 
1,14• ~0,5 
0,76• ~0,0001 

21 is present in the original cell the marker is formed from chromosomes 21 and 22; if, however, the original 
cell contains two chromosomes 21, the marker is formed from two chromosomes 21; finally, if there are 
three chromsomes 21 in the original cell, two MII markers are formed: the first (M11-a) from two chromo- 
somes 21, and the second (M11-b) from chromosomes 21 and 22. The number of chromosomes of the 22nd 
pair evidently does not play a decisive role in this process. In none of the cells studied was the M11 marker 
formed by two chromosomes of the 22nd pair. 

In the case when two chromosomes 21 took part in the formation of the marker (M11-a) the short arms 
of these chromosomes were absent; in the second variant (M11-b), when translocation of chromosome 22 to 
chromosome 21 took place, the first chromosome was completely preserved, but the short arm was absent in 
the chromosome 21. Data obtained by differential staining of chromosomes by the R-method were confirmed by 
the results obtained by the C-method. In fact, as Fig. I shows, in some cases heterochrornatic regions in the 
M11-a marker were located in the immediate vicinity of one another, and short arms of chromosome 21 were 
absent, whereas in other cases (M11-b marker) an unstained region of the chromosome, the length of which 
corresponded to that of the short arm of chromosomes of the G group, could be distinguished between the cen- 
tromere regions. 

Investigation of the chromosomes of these eells by silver impregnation by the method of Bloom and 

Goodpasture [6] revealed no regions of the nueleolar organizer in Mli marker chromosomes. 

The results of these experiments thus indicate that acquisition of specific antiviral resistance by cells, 
coupled with eliminations of intact chromosome 21 from the set, is accompanied not by the total loss of this 
ehromosome~ but only by modification of its structure. The short arm of chromosome 21 is absent in this case. 
It ean be poshxlated on the basis of these findings that the gene of human cell sensitivity to Coxsackie B viruses 
is most probably located in the short arm of chromosome 21. 
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