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Web server for breed identification using microsatellite DNA markers:
BIS-Cattle

Available at: http://cabin.iasri.res.in/biscattle/

The domestic cow (Bostaurusindicus) is economically and culturally important species of the globe
facilitating nutrition to the entire human population. 800 different cattle breeds in the world have been
selected by humans for various traits, viz. milk yield, meat quality, draft ability, resistance to disease and
pests and social and religious reasons. At present, more than 1.5 billion cattles are reported whichiis liable
to expand to 2.6 billion by 2050 (FAQ).This high magnitude of numbers and breed management needs
accurate identification tool to identify the breeds at molecular level. Every breed is a unique combination of
genes evolved in response to a geo-climate along with adaptation of gene pool in a given ecological
niches. Today, well defined breed descriptors declared by Breed Societies or Statutory Bodies are used to
categorise the breed. These phenotypic descriptors have limitations as they cannot be used to identify
semen, ova, embryo or a breed product. Moreover these phenotypic descriptors cannot predict breed in
admixture or so called non-descriptive population. STR markers have been used to identify domestic
animal breed in large number of studies. This work aims at resolving challenging limitations in all earlier
reported methods viz. reference data availability, relatively larger number of locus requirement and
complexity of computation. Lack of reference data availability adds cost addition as each time one has to
genotype all potential/suspected breeds in question.
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Data generation and model development
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For reference allelic data generation, a total of 500 samples (

[(Dangi (67) Khillar (66), Nimari (65), Malvi (68), Kankrej (56), t o
Gir (33) Gaolao (75), Kenkatha (70)]were collected using random  [Esttrewill &, °* P —
stratified sampling in the respective native breeding tract. - A e

Blood samples were collected in vacutainer containing e
Ethylenediaminetetraacetic acid(EDTA) as anticoagulant. These goat breed oroed
samples were considered as representative ofgene pool for
further DNA signature investigation. Eighteen microsatellite loci
(CSRMG60, ILSTS005, ILSTSO011, ILST006, MM12, ILSTS030, BM1824, HAUT27, BM1818, ETH152,
INRAO35, ETH10, INRAQO5, ILSTS034, CSSM663, ETH3, INRA063 and ILSTS033) were chosen from
the microsatellite loci panel recommended by the Food and Agricultural Organization and the International
Society for Animal Genetics and previous studies. The best model was developed with Memory-Based
Learning with nearest neighbour (IB1) classifier with accuracies 97% with five-fold cross validation,
hence implemented on the server using TiMBL: Tilourg Memory-Based Learner version 6.1 software.







