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Monoclonal antibodies reacting with different mycobacteria are prepared. They are used 
for epitopic mapping of Mycobacteria tuberculosis H37Rv, M. bovis bovinus 8, M. avium, 
M. kansasii, and M. smegmatis. On the basis of  the epitope maps 129 cultures of  myco- 
bacteria were identified by immunoblotting with the antibodies. The results of  this 
identification coincided with those of  microbiological investigation in 61.5-80% cases, 
depending on the genus of  mycobacteria. 
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Classical identification of  mycobacteria is based on 
analysis of  their biological, cultural, and biochemical 
properties [9], which requires about 30 days. Myco- 
bacteria have been identified by immunological and 
molecular-biological methods [3,6,8]. Immunological 
methods employing monoclonal antibodies (MAB) 
seem prospective. 

Monoclonal antibodies to different antigenic 
determinants of  mycobacteria were obtained at the 
Central Institute of Tuberculosis. In the present study 
we tested them for identification and epitope map- 
ping of mycobacteria. 

MATERIALS AND METHODS 

Laboratory strains of  mycobacteria were received 
from the museum of  the Central Institute of Tuber- 
culosis, Russian Academy of  Medical Sciences. W'dd 
strains from humans and animals were isolated at the 
Laboratory o f  Microbiology of  the Central Institute 
of Tuberculosis, Institute of  Experimental Veterinary 

Laboratory of Biotechnology, Central Institute of Tuberculosis, 
Russian Academy of Medical Sciences, Moscow 

Medicine, Institute of  Veterinary Sanitation, and 
Czech Institute of Hygiene and Sanitation (Prague). 
Before immunization and selection of hybrid clones, 
M. tuberculosis, M. boris, M. avium, M. kansasii, and 
M. smegmatis were irradiated, sonicated in a Bran- 
sonic 1510 disintegrator [4], and suspended in in- 
complete Freund's adjuvant. 

This suspension was injected into BALB/c mice 
subcutaneously into 6 sites two times at a 2-week 
interval. Blood was analysed for specific antibodies 
10-14 days after the last immunization. The resolving 
dose of  the antigen (50 ~g) was injected into the tail 
vein 3 days before isolation of  splenocytes for hyb- 
ridization. Monoclonal antibodies were prepared by 
the hybridoma technique using syngeneic N SO and 
P3 x 63Sp2/0 hybridomas [4]. 

Antibodies were selected by hnmunoenzyme assay 
with mycobacterial suspensions (10 ~tg/ml) as anti- 
gen. Antibodies to murine immunoglobulins of all 
classes were used as the second antibody. After sonica- 
tion, mycobacterial suspension was electrophorezed 
in 12.6% SDS-polyacrylamide gel. Proteins with 
known molecular weight ranging from 92.5-14.4 kD 
(Pharmacia) served as markers. 
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TABLE 1. Identification of Laboratory Strains of Mycobacteria by Expression of Epitope on Polypeptide of Certain Molecular Weight 

Mycobacteria 

M. tuberculosis H37Rv 

M. boris bovinus 8 

M. avium 

M. kansasii 

M. smegmatis 

3C10 

Epitopes reveale by MAB (code 

10 D6 

and molecular weight, kD) 

10 

4C1 

16 

19-20 

19-20 

22 

21 

21 

21, 55 

21 

21 

3H3 2H10 

38 

1D3 

79 

Immunoblotting for determination of the mole- 
cular weight of polypeptides reacting with MAB in- 
cluded the following steps: 1) electrophoretic separa- 
tion of sonicated mycobacteria in SDS-polyacryl- 
amide gel, 2) electrophoretic transferring of protein 
from gel onto a nitrocellulose membrane, and 3) 
immunoenzyme assay with MAB on nitrocellulose. 
The calibration curve was constructed for determina- 
tion of molecular weight of  polypeptides bearing 
antigenic determinants reacting with the MAB [2,4]. 

RESULTS 

We prepared MAB reacting in immunoenzyme assay 
with one (MABs 3C10, 4C1, 1D3, and 2H10) or 
several (MABs 10D6 and 3H3) genera of myco- 
bacteria. Epitope "maps" of mycobacteria designated 
as 3C10, 4C1, 10D6, 3H3, 2H10, and 1D3 (ac- 
cording to MAB with which they reacted) are shown 
in Table 1. Our f'mdings indicate that the 19-20-kD 
and 21-kD polypeptides from M. tuberculosis bear 
10D6 and 3H3 epitopes, respectively. Expression of 
4C1, 10D6, 3H3 epitopes on 16-, 19-20-, and 21- 
kD peptides, respectively, is typical of M. bovis. 
Mycobacterium avium is characterized by expression 
of 3H3 epitope on two polypeptides (21 and 55 kD) 
and by expression of 1D3 epitope on 79-kD poly- 
peptide. In M. kansasii 10D6 epitope is carried by 
22-kD polypeptide and 3H3 epitope by 21-kD poly- 
peptide. Mycobacterium smegmatis is characterized by 
expression of 3C10 epitope on 10-kD polypeptide, 
2H10 epitope on 38-kD polypeptide, and 3H3 epi- 
tope on 21-kD polypeptide. 

We obtained 129 cultures of mycobacteria from 
pathological material of cattle and sputum of patients 
with tuberculosis. All these mycobacteria were iden- 
tified by cultural and biochemical methods at the 
Central Institute of Tuberculosis by techniques de- 
scribed in Order No. 588 of June 8, 1978 of the 
Ministry of Health and NJH recommendations "Myco- 
bacterial Culture Collection" (1980). 

We attempted to identify these mycobacteria 
with MAB by immunoblotting using disintegrated 

microbial cells as an antigen. The results were com- 
pared with those of bacteriological investigation. 
Cultures producing intense band in the 19-20 kD 
area with MAB 10D6 and in the 21 kD area with 
MAB 3H3 were classified as 211. tuberculosis. Cultures 
of M. avium produced bands in the 79 kD area with 
1D3 MAB, in the 55 and 21 kD areas with 3H3 
MAB. Mycobacteria kansasii were identified by bands 
in the 22 kD area with 10D6 MAB and in the 21 
kD area with 3H3 MAB; M. smegmatis by bands in 
the 10 kD area with 3C10 MAB, in the 38 kD area 
with 2H10 MAB, and in the 21 kD area with 3H3 
MAB; M. bovis by bands in the 19-20 kD area with 
10D6 MAB, in the 16 kD area with 4C1 MAB, and 
in the 21 kD area with 3H3 MAB. 

Using this approach, we identified 32 cultures as 
M. tuberculosis (out of 38 cultures identified by nficro- 
biological methods), i.e., 84.2%; 31 out of 40 cul- 
tures as M. bovis (77.5%); 16 out of 26 cultures as 
M. avium (61.5%); 16 cultures as M. kansasii (100 
%); 8 out 9 cultures M. smegmatis (90%). 

Attempts were made to identify M. tuberculosis 
and M. avium by an immunofluorescence ELISA 
using MAB reacting with mycobacteria of one genus 
[1,5,7]. 

In the present work for identification of royce- 
bacteria we used MAIl reacting with mycobacteria of 
several genera. The epitopes of these mycobacteria 
were mapped, and these maps were employed for 
identification of mycobacteria isolated from cattle 
and humans. The procedure with MAB is much 
shorter than microbiological investigation: it requires 
3-5 days, which is important for timely diagnosis and 
correct choice of therapy. 
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