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It has been discovered that DNA, in a complex with protein or polysaccharide, possesses antigenic properties 
[3, 6, 7, 11, 12]. However, some authors have been unable to obtain antibodies against DNA by immunization of 
animals with desoxyribonucleoprotein (DNP) [5, 9]. 

In an earlier investigation, it was shown that the antigenic properties of DNA cannot be exhibited by immuni- 
zation with purified DNA preparations, but antibodies against DNA are formed by immunization with naturalDNP[2]. 

In the present investigation, carried out at the suggestion and under the direction of L. A. Zil'ber, the possi- 
bility of formation of antibodies against DNA artificially combined with protein was investigated. 

E X P E R I M E N T A L  METHOD 

DNA was obtained from the liver of albino rats, chicken liver, and the cells of a Seidel ascites hepatoma by 
Georgiev's method [1]. The preparations were deproteinized by treatment with phenol four times and by Sevag's 
method several times. Protein was detected in the preparations by Lowry's micromethod [10] in an amount of less 

than 1%. The N/P ratio varied from 1.76 to 1.8. 

The hyperchromic effect was 40% and the value of Ep 6500. The artificial complexes of DNA from rat's liver 
and ox serum albumin (DNA-OSA) and DNA from rat's liver and horse serum a-globulin (DNA-HSG) were obtained 
by the formula given by Tongur, Diskina, and Spitkovskii [4], with certain modifications. The artificial complexes 

contained 65-70% DNA and 30-35% protein. 

The immunization of the rabbits with DNA and DNA-protein preparations and the passive hemagglutination 
reaction (PHR) with formalinized, tanninized sheep's erythrocytes, sensitized with DNA, were carried out by the 

methods described previously [2]. 

E X P E R I M E N T A L  RESULTS 

The results of the study of the sera of rabbits immunized with DNA from rat's liver in the PHR showed that 
these sera did not contain antibodies capable of reacting with the DNA of rat's hver (Fig. 1). Agglutination of the 
DNA-sensitized erythrocytes by the sera in a dilution of 1:10 cannot be regarded as specific, for in these dilutions 
the sera also agglutinated unsensitized erythrocytes. Normal sera of the same rabbits agglutinated the erythrocytes 
in the same titers. The study of the sera of rabbets immunized with DNA-OSA and DNA-HSG preparations in the 
PHR with erythrocytes sensitized by DNA from rat's liver showed that the tested sera agglutinated DNA-sensitized 
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Fig. 1. Immunological activityofrabbit 

sera against DNA of rat's liver in a DNA- 

protein complex in the PHR with DNA 
of rat's liver. Data for six sera against 
DNA, 3 against DNA-OSA, and three 
against DNA-HSG. Along the axis of 
abscissas: 1) sera against DNA; 2) 
against DNA-OSA; 8) IPHRofsera against 
DNA-OSA with preparations of DNA from 
rat 's liver; 4) sera against DNA-HSG; 
5) IPHR of sera against DNA-HSG with 
preparations of DNA from rat 's liver; 
along the axis of ordinates (here and in 
Fig. 2 ) - l o g  of reciprocals ofti ter ofsera. 
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Fig. 2. Study of the specificity of anti-  
bodies against DNA in rabbit sera 
against DNA-protein complex in the 
PHR. I -  Sera against DNA-OSA; 
I I - aga ins t  DNA-HSG. Along the axis 
of abscissas: 1) action of:DNAase; 2) a c -  
tion of trypsin; a) PHR with DNA of 
chicken liver; 4) with DNA of Seide!'s 
ascites hepatoma. 

erythrocytes in dilutions of 1:320 to 1:640 (Fig. 1). Normal sera of the same rabbits gave a negative PHR. The im-  
mune sera did not agglutinate erythrocytes not sensitized with DNA. The results of the reaction of inhibition of 
passive hemagglutination (IPHR) showed that DNA inhibits the agglutination of sensitized erythrocytes (Fig. 1). 

To prove that the test sera contained antibodies against DNA, the action of DNAase on sensitized erythrocytes 
was used. Sensitized erythrocytes, treated with DNAase, were added to both immune and normal sera of the same rab-  
bits. The normal sera did not react  with erythrocytes treated with DNAase. The results of the PHR of the immune 
sera with DNA-sensitized erythrocytes treated with DNAase demonstrate that DNAase depressed the PHR (Fig. 2). 

It was considered that the DNA preparations contained slight traces of protein, firmly bound with the DNA 
molecule.  This protein, however, could stimulate the production of antiprotein antibodies, and its interaction with 
these antibbdies could affect the PHR. To detect the possible role of protein contaminants, the PHR was studied with 
DNA-sensitized erythrocytes treated with trypsin. As is clear from Fig. 2, trypsin did not affect the results of the 
reaction. 

The PHR was also studied with erythrocytes sensitized with DNA of chicken liver and of ceils of Seidel's 
aseites hepatoma. The immune sera reacted with these DNA preparations in the same titers as with the DNA of rat 's 
liver (Fig. 2). 

The results thus show that purified DNA preparations, incapable of causing antibody formation after immuni-  
zat ion of  animals, acquire this property after at tachment  of  the DNA to heterologous protein, as revealed by the 
PHR with formalinized, tanninized erythrocytes, sensitized with DNA. DNA preparations inhibited the PHR with 
DNA-sensitized erythrocytes. 

The DNA in the composition of an artificial DNA-protein complex, and not the admixtures of homologous 
protein, was responsible for the production of antibodies detected by the PHR. This is confirmed by the fact that the 
act ion ofDNAase onDNA-sensitized erythrocytes inhibited agglutination, while the action of trypsin had no effect on 
its result. 
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The negative results obtained by immunizat ion of animals with DNA preparations suggest that well-purified 
DNA preparations do not contain contaminants causing antibody formation detectable by the PHIL In any case, so 
little of these comtaminants was present that the negligible amount of antibodies formed in response to them could 
not be detected even by such a highly sensitive reaction as the PHR with formalinized, tanninized erythrocytes. 

The results confirm that antigenic properties can be detected in DNA artificially combined with protein. It 
may be assumed that DNA, in the antigenic respect, belongs to the semi-haptens. At the same time, it must be 
remembered that DNA, after introduction into the organism, is immediately destroyed by DNAase, and therefore, as 
has been suggested [8], it cannot reveal  antigenic properties. Meanwhile, when forming a complex with protein, 
DNA is not destroyed by DNAase and thus stimulates antibody production. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter translitera- 
tions of the abbreviations as given in the original Russian journal. Some or all o f  th is  peri- 

odical  l i terature m a y  we l l  be avai lab le  in E n g l i s h  translation.  A complete list of the cover-to- 
cover English translations appears at the back of the first issue of this year. 
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