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Strain Typing of Mycobacterium bovis Isolates 

E. Costello1, D. O'Grady1
, R. O'Brien2, 0. Flynn1

, M. Rogers2
, 

F. Quigley1
, J. Egan1 and J. M. Griffin 

Introduction 
Strain typing of A1ycobacterium bovis 
isolates provides a useful epidemiological 
tool for tracing the spread of infection 
between herds and between species. It also 
has application in tracing the spread of 
infection where a bought-in animal is 
suspected to be the source and in situations 
where a re-established herd becomes 
infected subsequent to depopulation. Strain 
typing may also be used in studies of the 
virulence of M bovis strains. 

Until the development of DNA 
(Deoxyribose Nucleic Acid) based typing 
techniques there was no fully satisfactory 
method of typing M bovis strains. Two 
DNA based methods of detecting variation 
between M bovis strains, i.e. RFLP 
(Restriction Fragment Length 
Polymorphism) typing and spoligotyping, 
have now been widely evaluated. 

The RFLP method is based on cutting 
mycobacterial DNA into fragments using 
enzymes which cleave the DNA strands at 
the site of specific base sequences. The 
fragments are then probed for the presence 
of specific repetitive (or insertion) DNA 
sequences by means of a labelled DNA 
probe complementary to the sequence. 
Probes for three different sequences 
(IS6 l l 0, PGRS and DR) are normally 
used. Variation in the number and site of 
repetitive sequences and in enzyme cutting 
sites will occur between strains. 
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Spoligotyping is a faster and less complex 
method of differentiating strain types. This 
procedure detects variation in a part of the 
genome which contains a series of 
approximately 50 identical short repeat 
sequences (known as direct repeats) each 
of which is 36 base pairs long. Between 
each pair of direct repeats is a variable 
spacer sequence. The spacer sequences will 
vary from strain to strain and this variation 
is detected by a PCR technique which is 
simpler and easier to use than the RFLP 
method. However, the degree to which 
spoligotyping can differentiate between 
strains is less than that achieved using the 
RFLP method. 

These techniques are now being used in 
epidemiological investigations of 
tuberculosis in animals. 

Results 

RFLP typing 
M bovis isolates from 51 different herds 
have been typed by the RFLP method 
using labelled DNA probes complementary 
to the repetitive sequences IS6 l l 0, PGRS 
and DR. With IS6110 probe 12 different 
strains were identified in the 51 herds, 18 
different strains were detected with PGRS 
probe and 13 different strains were 
identified with the DR probe. Each probe 
identified a prevalent strain which was 
present in approximately 50% of the herds 
(Table 1 ), although the prevalent strain 
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identified with each individual probe was 
not necessarily present in the same group 
of herd~. 

A total of 26 different strain types were 
identified in the 51 herds when the results 
for the three probes were combined. The 
most prevalent strain (Al, Al , A) 
identified by a combination of the three 
probes, was present in 10 herds (Table 2). 
These 10 herds were widely distributed in 
different areas of the country. Some strain 
types were confined to geographical areas 
e.g. Strain JI , Al, A was found in herds 
from Leitrim, Roscommon and 
Westmeath. 

Isolates from 11 badgers and 8 deer were 
also typed by the RFLP method. Nine 
different strain types were identified, six of 
which had been seen in isolates from cattle 
herds. The common strain type Al, Al, A 
was present in both deer and badger 
isolates. There was some geographical 
correlation between strain types in cattle 
and badgers, e.g. strain type JI , Al, A was 
found in isolates from two badgers from 
Roscommon. 

Spoligotyping 
Isolates from 49 herds were strain typed 
using the spoligotyping method. Fourteen 
different strain types were identified. The 
most common strain type was present in 31 
herds (Table 3). The only difference 
between most of the spoligotypes was a 
change (deletion) of one or two spacer 
sequences. However one series of 
spoligotypes (Dl, D2, and D3) had a quite 
different pattern of spacer sequences. 
These strains were identified in cattle herds 
from Tipperary and Offaly and also in 
isolates from badgers from both of these 
counties. 
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Discussion 
With the RFLP method each single probe 
identified one prevalent strain type present 
in approximately 50% of the herds. Further 
differentiation of isolates was achieved by 
combining the results for all three probes. 
The most prevalent strain identified by a 
combination of the three probes, was 
present in approximately 20% of the herds, 
which were widely distributed throughout 
the country. Some of the other less 
prevalent strain types appear to be 
associated with groups of adjoining 
counties. The same range of strain types 
found in cattle isolates were present in 
badger and deer isolates. 

A single spoligotype (strain A 1) was 
identified in 63% of the herds. However, in 
the remammg herds spoligotyping 
achieved a high degree of discrimination 
between strains. Results from studies with 
M bovis isolates in Spain and M 
tuberculosis isolates in a number of 
countries have shown that certain groups 
of epidemiologically related strains have 
highly unique spoligotypes (van Soolingen 
et al., 1995; Aranaz et al., 1996). This 
trend was also seen in the present study 
with some strains from counties Tipperary 
and Offaly. 

The results presented here are the initial 
findings of a preliminary survey of M 
bovis strain types throughout the country. 
The collection of appropriate samples for 
this survey involves a co-ordinated effort 
by District Veterinary Offices, meat plants 
and Regional Veterinary Laboratories. A 
detailed database of strain types occurring 
in both cattle and wildlife is now being 
compiled. Lesions detected in reactor 
cattle from three herds in each DVO area 
are being collected for the isolation of 
mycobacteria for strain typing. M bovis 
isolates from deer and badgers are also 
being typed. Using a Geographical 
Information System (GIS) these data will 
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provide a useful epidemiological tool for 
use in field investigations. 
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Table 1. RFLP typing of M. bovis isolates from 51 cattle herds: most frequent strain 
types identified with 1S6110, PGRS and DR Probes 

Most frequent strain types with 1S6110, PGRS and DR probes 

IS6110 Number(%) PGRS Number(%) DR Number(%) 
Strain of herds Strain of herds Strain of herds 

type type type 

Al 27 (53%) Al 25 (49%) A 27 (53%) 

A2 5 (10%) AS 4 (8%) B 5 (10%) 

J1 5 (10%) B l 3 (6%) D 5 (10%) 

A4 3 (6%) C l 3 (6%) c 3 (6%) 

Bl 3 (6%) Dl 2 (4%) E 2 (4%) 

C2 2 (4%) 11 2 (4%) F 2 (4%) 
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Table 2. 

Table 3. 

Strain 
type 

Number 
of herds 

Percent 
of herds 

RFLP typing of M. bovis isolates from 51 cattle herds; most frequent strain 
types identified with combined results oflS6110, PGRS, and DR Probes 

Strain type Number(%) 
of herds 

IS61l0 PGRS DR 

Al Al A 10 (20%) 

Al AS A 4 (8%) 

A2 Al B 4 (8%) 

Jl Al A 4 (8%) 

Al Bl D 3 (6%) 

Bl Cl c 3 (6%) 

Al Dl A 2 (4%) 

Spoligotyping of M. bovis isolates from 49 cattle herds 

Al A2 A4 Bl B2 Cl AS A6 A8 B3 C2 Dl D2 

31 2 2 2 2 2 1 1 1 1 1 1 1 

63% 4% 4% 4% 4% 4% 2% 2% 2% 2% 2% 2% 2% 
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D3 

1 

2% 


