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ABSTRACT 

Hypervariable DNA probes can be used to detect a series of polymorphic markers that arc stably inherited and potentially useful in genetic 
analysis. We have determined the amount of informative polymorphism that would be revealed by these probes if genetic crosses were to be 
created within and between flocks of Romsey sheep selected for resistance and susceptibility to facial eczema. 
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INTRODUCTION 

Genetic analysis requires a study of the segregation 
patterns of polymorphic genetic markers. Cloned DNA 
sequences can be used as markers for the presence of 
DNA polymorphism. Hypervariable DNA loci are 
particularly polymorphic as a result of individual vari- 
ation in the number of repeats of a core DNA sequence. 
These loci are dispersed throughout the genome and can 
be grouped into families according to the type of core 
sequence they possess. Using the Southern hybridisa- 
tion technique it is possible to detect a whole family of 
hypervariable DNA fragments using a single radioac- 
tive DNA probe containing the common core sequence. 
It can be assumed that each hybridised DNA fragment 
represents a single genomic locus which is inherited in 
a Mendelian fashion (Jeffreys, 1986). 

For hypervariable DNA polymorphism to be 
informative in a genetic cross, both parents must be 
carryingdifferentalleles for aparticular locus, i.e. DNA 
fragments of different lengths. Following meiosis, the 
segregation pattern of each allele can be compared to 
that of the other marker alleles or a given trait. Linked 
markers have similar segregation patterns. 

Animals from facial eczema resistant and sus- 
ceptible Romney flocks were assessed for the amount 
of informative DNA polymorphism revealed by three 
hypervariable DNA core sequence probes. 

MATERIALS AND METHODS 

Animals were made available from MAF Ruakura 
resistant and susceptible Romney sheep flocks. DNA 
was prepared from six animals from each flock, re- 
st.rictedwitheitherHiryCIorHaeZIIandelectmphoresed 
through 0.85% ag,arose. The DNA was transferred to 
Hybond N membranes (Amersham) and hybridised 
with one of three hypervariable DNA probes: 33.15 
(Jeffreys, 1986);M13 (Vassartetul., 1987); alpha-globin 
3’HVR (Fowler et al., 1988). 

RESULTS 

Animals from the facial eczema resistant and suscepti- 
ble flocks were assessed for the amount of informative 
DNA polymorphism revealed by three hypervariable 
DNA probes. The following points were considered: 

1. What was the average number of storable 
hypervariable DNA fragments detected per individual 
(Table l)? 

2. When two DNA fingerprints were compared, 
what proportion of storable hypervariable DNA fmg- 
ments were of identical length in both (Table 2)? 

3. If two randomly selected animals were mated, 
how many storable loci would prove to be informative 
in segregation analysis (Table 3)? 
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TABLE 1 Average number of scorable loci DISCUSSION 

Ml3 
Hinf I 

Ml3 
Hoe III 

3’HVR 
Hinf I 

3’HVR 
Hat III 

33.15 
Hinf 1 

13.0k3.7 11.5i1.7 10.5*1.6 8.4rt1.5 7.Odc1.4 

TABLE 2 Proportion of hypervariable DNA bands that were of 

identical length 

Ml3 Ml3 3’HVR 3’HVR 33.15 
Hinf I Hae III Hinf I Hae III Hinf I 

Resistant 0.49 0.43 0.63 0.53 0.57 
Res x Sm. 0.44 0.62 0.64 0.51 0.61 
Susceptible 0.49 0.56 0.70 0.62 0.68 

TABLE 3 Number of infomunive storable loci Per mating 

Ml3 Ml3 3’HVR 3’HVR 33.15 
HinfI Hae III HinfI Hae III HinfI 

For the three hypervariable DNA probes assessed the 
mean number of storable hypervariable loci ranged 
from 7-13. If crosses were within the facial eczema 
flocks, 2-6 loci would prove to be informative per 
mating. If crosses were made between these flocks, 2- 
7 loci would prove to be informative per mating. 

DNA fingerprints are complex to interpret and 
we have shown that only a small number of loci will 
prove informative in these flocks. In contrast, the same 
three DNA probes reveal 20-30 informative loci per 
mating in humans (Jeffreys, 1986). Adopting a strategy 
of linkage analysis with hypervariable DNA probes in 
theseflocks wouldrequiredevelopmentofmoreprobes. 
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Resistant 
Res x Sus. 

Susceptible 

6.5rt1.9 4.Okl.O 4.0k0.6 3.2i0.7 3.OkO.6 
7.3dz2.0 4.1M.6 3.8zt0.6 4.1M.7 2.7rto.5 

6.4f1.9 4.9a.7 3.2M.7 3.4k0.6 2.2M.4 


