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RESUMO.- [Prevalência do SNP c.421G>T no gene ADA-
MTS2 responsável pela dermatosparaxia em ovinos 
White Dorper no Brasil.] A dermatosparaxia é uma do-
ença autossômica recessiva do tecido conjuntivo, clinica-
mente caracaterizada pela fragilidade e hiperextensibilida-
de da pele. A dermatosparaxia em ovinos White Dorper é 
causada pelo polimorfismo de base única (SNP) c.421G>T 
no gene ADAM metalopeptidase com trombospondina tipo 
1 motif, 2 (ADAMTS2). O objetivo deste estudo foi investi-
gar a prevalência deste SNP em ovinos White Dorper no 
estado de São Paulo, Brasil. Foram coletadas amostras de 
sangue de 303 ovinos White Dorper. O DNA foi purificado 

destas amostras sanguíneas e utilizado em uma reação em 
cadeia da polimerase (PCR) para amplificação da região do 
gene contendo SNP c.421G>T. Os produtos das PCR foram 
sequenciados para determinar o genótipo dos animais. A 
prevalência do SNP na população estudada foi de 15,5%, 
estes achados indicam que medidas de controle efetivas de-
vem ser utilizadas para prevenir a disseminação deste SNP 
no rebanho brasileiro de White Dorper.
TERMOS DE INDEXAÇÃO: Astenia cutânea, autossômica recessi-
va, PCR, White Dorper, ovinos.

INTRODUCTION
Dermatosparaxis, also known as cutaneous asthenia or 
cutis hyperelastica, is a heritable autosomal recessive colla-
gen dysplasia (Scott 2007). Its clinical signs include loose, 
hyperextensible, and fragile skin that is easily torn by mi-
nor trauma (Fig.1) (Andrade et al. 2014). These skin de-
fects prevent affected animals from entering the breeding 
system because they are either discarded or removed from 
their usual activities due to wound infections and septice-
mia (Fjølstad & Helle 1974). In humans, dermatosparaxis 
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is part of a large spectrum of connective tissue disorders 
known as Ehlers-Danlos syndrome (EDS) and is classified 
as EDS type VIIC (Colige et al. 1999). Dermatosparaxis has 
previously been described in many species, including cattle 
(Kawaguchi et al. 1988), horses (White et al. 2004), dogs 
(Paciello et al. 2003), cats (Sequeira et al. 1999), and rab-
bits (Sinke et al. 1997). The disorder occurs predominate-
ly in White Dorper sheep and has been reported in South 
Africa (van Halderen & Green 1988), Australia (Aggs 2007), 
Spain (Sucupira et al. 2009), New Zealand (Vaatstra et al. 
2011), the United States (Grant and Patton 2012) and Bra-
zil (Andrade et al. 2014, Silva et al. 2015). However, other 
breeds may also be affected (Fjølstad & Helle 1974, Ra-
mshaw et al. 1983, Van Weeren-Keverling & Koeman 1986, 
Monteagudo et al. 2015).

Dermatosparaxis in White Dorper sheep is caused by 
a single nucleotide polymorphism (SNP) in the ADAMTS2 
gene (Zhou et al. 2012), which is similar to the gene found 
in both humans and cattle (Colige et al. 1999). This SNP re-
sults in deficient type I procollagen due to a defect in the 
N-terminal portion of the protein (Lapière et al. 1971). 
The mutant protein assembles into abnormal collagen fi-
brils that do not facilitate the development of normal skin 
(Zhou et al. 2012). There is currently no treatment for this 
disease. Thus, the identification of SNP c.421G>T in exon 
2 of the ADAMTS2 gene prior to breeding could help con-
trol dermatosparaxis in White Dorper sheep. Heterozygous 
animals are phenotypically normal. Therefore, it is impor-
tant to minimize the number of affected animals, thereby 
reducing economic losses. The aim of this study was to in-

vestigate the prevalence of the above-mentioned SNP in a 
White Dorper herd located in Sao Paulo state, Brazil.

MATERIALS AND METHODS
The sample size was calculated using OpenEpi software (online 
version 3.0.1.) by applying a 5% error margin and using a popu-
lation of 9,772 registered White Dorper sheep (Brazilian Associa-
tion of Sheep Breeders - ARCO - Associação Brasileira de Criado-
res de Ovinos) with a confidence interval of 95%. The result was a 
sample size of 253 animals. There have been no previous studies 
examining the SNP prevalence in Brazil. Therefore, the prevalence 
of heterozygous animals in the unaffected sheep population was 
estimated to be 21.5% based on a previous study from New Zea-
land (Zhou et al. 2012). The prevalences of heterozygous animals 
in our study and the study by Zhou et al. (2012) were compared 
using a chi-square test. All statistical tests were performed using 
GraphPad Prism® version 5.01 for Windows (GraphPad Software).

Genomic DNA was extracted from blood samples with the 
GenElute™ Genomic Blood DNA Kit (Sigma-Aldrich®) according 
to the manufacturer’s instructions. PCR was performed using 
specific primers that amplify a 231-bp fragment containing the 
c.421G>T mutation in the ADAMTS2 gene based on a previously 
described method (Andrade et al. 2014). The PCR products were 
analyzed by 1.5% agarose gel electrophoresis. The products with 
the correct size were purified using the GenElute™ PCR Clean-Up 
Kit (Sigma-Aldrich®). To sequence the DNA, we used 10 µL of each 
PCR product, 5 µL of the purified reverse primer and the BigDye® 
Terminator Cycle Sequencing Kit (Life Technologies™, CA, USA). 
The sequences were determined using the ABI 3500 Genetic 
Analyzer (Life Technologies™ CA, USA). The obtained sequences 
and the electropherograms were analyzed using Sequencher™ 5.1 
(Gene Codes, MI, USA). The sequences were compared with the 

Fig.1. Two White Dorper lamb with dermatosparaxis, showing (A) skin hyperextensibility in the chest area 
and (B) skin wound. (C,D) Skin wound and flap in affected lambs.
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normal sheep ADAMTS2 gene sequence (GenBank™ JF357978.1) 
using BLAST (Basic Local Alignment Search Tool, http://blast.
ncbi.nlm.nih.gov/Blast.cgi).

RESULTS AND DISCUSSION
DNA from blood samples was obtained from 303 White Dor-
per sheep. There were 230 (75.9%) females and 73 (24.1%) 
males in the population, which was registered at the Bra-
zilian Association of Sheep Breeders (ARCO). The samples 
were obtained from 12 farms in different regions of Sao 
Paulo state (Fig.2). This state was chosen because it belongs 
to the Brazilian zone that had the greatest increase (86.1%) 
in the sheep population between 2,000 and 2,012 (Raineri 
et al. 2014). Additionally, Sao Paulo has the largest White 
Dorper sheep population in the Brazilian states (ARCO) and 
has farms that sell their animals throughout the country.

the frequency observed in a New Zealand study with White 
Dorper sheep from 10 farms (21.5%; 48/223) (P=0.0765) 
(Zhou et al. 2012).

According to the study by Kelly (2012), approximately 
15.3% of the samples submitted to the genetics laboratory 
at Elizabeth MacArthur Agricultural Institute (EMAI) in 
Australia had the SNP. The samples were from New Zealand, 
South Africa, and Australia. However, the reason for testing 
is unknown; therefore, this frequency may not represent 
the allele frequency in the White Dorper population.

A missense SNP was recently identified in homozygosis 
(recessive autosomal inheritance) in the fourth exon of the 
ADAMTS2 gene. This SNP was the cause of dermatospara-
xis in an affected lamb of a crossbreed ovine flock (Mon-
teagudo et al. 2015). We did not test any SNPs in exon 4 
of the ADAMTS2 gene because the aim of our study was to 
investigate the SNP c.421G>T in exon 2.

Similar to dermatosparaxis, most of the genetic diseases 
that affect sheep are also autosomal recessive (Basrur & Ya-
dav 1990). Therefore, adopting control measures to identify 
heterozygous animals is important because these measures 
will minimize significant economic losses and casualties of 
affected animals resulting from breeding phenotypically nor-
mal heterozygous animals that can produce affected lambs.

Genetic diseases affecting ruminants are relatively com-
mon and can be economically important in certain breeds. 
However, these genetic diseases can be controlled in a cost 
effective manner (Jolly 2002). The implementation of con-
trol programs for genetic diseases in animals is complex 
because the programs depend on investments in research 
as well as the cooperation between breeders, researchers, 
and institutions. These programs produce a superior res-
ponse when breeding associations are involved due to their 
management of animal records. We hope that with this stu-
dy will lead to the development of a control program for 
dermatosparaxis in Brazilian White Dorper herds.

These findings led us to conclude that dermatosparaxis 
is highly prevalent in White Dorper sheep herds in Sao Pau-
lo state, Brazil.
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