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The aim of this study was to identify the Complex Vertebral Malformation (CVM) in
repeat breeder and anoestrous animals in Maharashtra state region. Total 102 animals of
HF crossbred, Dangi, Gaolao and Non- descript were screened from field and cattle dairy
farm. CVM is a hereditary recessive disorder in Holstein cattle which have a significant
economic impact on dairy cattle breeding worldwide. Fifty repeat breeder and fifty-two
anoestrous animals blood DNA were extracted by traditional method. Genotyping was
performed by using PCR-RFLP analysis with the help of PstI restriction enzyme. In the
performed study all animals were normal for Complex Vertebral Malformation.

Introduction
Genetic disorders are genetic problem which
caused by one or more abnormalities in the
genome. In animals an important effect is the
production of animals becomes less or loss of
performance. Now a day it is possible to
detect the genetic disorders on the molecular
basis.
There are number of autosomal recessive
disorders
like
Complex
Vertebral
Malformation (CVM), Factor XI deficiency
(FXID),
Bovine
Leucocyte
Adhesion
Deficiency (BLAD), Deficiency of Uridine
Monophosphate synthase (DUMPS) and
Bovine Citrullinamia are Holstein Friesian
breed specific.

CVM is autosomal recessive inherited
disorder in Holstein breed which causes intrauterine mortality leading to repeat breeding.
CVM is characterised by misshapen of
cervical, thoracic and lumbar vertebrae
regions, ribs abnormality as well as rotation of
fetlock joint.
The occurrence of CVM was first time
described in 2000 in Holstein calves. The
molecular basis of CVM is missense mutation
from G to T at nucleotide position 559 of
bovine solute carrier family 35 member 3
(SLC35A3) gene. It results in V180F amino
acid substitution of Golgi-resident UDP-Nacetylglucoseamine transporter enzyme which
causes abnormal somitogenesis and impaired
development of fetal axial skeleton. To
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diagnose the CVM several molecular methods
like PCR-RFLP, PCR-PIRA, AS-PCR, CRSPCR and SSCP have been developed and
proved useful.
Materials and Methods
In the present study total 102 blood samples of
HF crossbred, Dangi, Gaolao and Nondescript
were collected from field and some were from
dairy farm in Maharashtra state. In that the
fifty-two animals were repeat breeder and fifty
were anoestrous cows.

digested with PstI restriction enzyme. The
total 15 µl volume for the digestion containing
PCR product 10.0 µl, Restriction enzyme 1.0
µl, RE buffer 1.5 µl and Nuclease free water
2.5 µl. The mixture was incubated at 37 ˚c for
4 hours in the water bath.
After the digestion the products were
electrophoresed on 2.5 per cent agarose gel.
The band size was judged by comparing with
molecular marker and available literatures
references.
Results and Discussion

Aseptically the blood samples were subjected
to extract the DNA by Phenol Chloroform
method. The extracted DNA was checked for
its purity by electrophoresis using 0.8 per cent
agarose gel for 30 minutes at 90V and
assessed under UV spectrometer. The
quantification was also checked by Nano drop.
The OD ranging 260/280 of DNA which was
between 1.7 and 2.0 used for PCR-RFLP
analysis.
The final volume of 25µl prepared for the
CVM PCR protocol containing 1X PCR buffer
2.5µl, dNTP 2.0 µl, MgCl2 1.5µl, Forward
primer 0.5 µl (5’CACAATTTGTAGGTC
TCACTGCA3’) Reverse primer 0.5µl
(5’CGATGAAAAAGGAACCAAAAGGG3)
(Yathish et al., 2011) Taq DNA Polymerase
0.2 µl, Template DNA 1.0µl (~100 ng),
Nuclease free water 16.8µl. The PCR reaction
included the following steps:
Initial Denaturation at 94˚c for 2 minutes,
Denaturation 94˚c for 45 secs, Annealing
temperature 59.7˚c for 45 sec repeat cycle for
40 times and final extension for 10 min at
72˚c. The PCR products were resolved by
electrophoresis using 1.7 per cent agarose gel
in 1 X TAE buffer. The amplified PCR
products
were
confirmed
by
gel
electrophoresis. The PCR product were

The quality of DNA was checked by
electrophoresis and quantity of DNA was
checked by Nano drop. The Complex
Vertebral Malformation is an autosomal
recessive inherited disorder in Holstein breed.
It causes intra-uterine mortality through entire
gestation period leading to repeat breeding and
involuntary culling of cows and thereby the
economic losses (Bergland et al., 2004). The
DNA was amplified by using primers
described by Yathish et al., (2011) and
showed 287 bp band size PCR product (Fig.
1). The amplified PCR product was digested
with PstI restriction enzyme for 4 hours at 37
˚c. It showed the two fragments of size 264
and 23 bp size (Fig. 2). However, 23 bp band
size is to small so it isinvisible.
The PCR products of SLC35A3 gene of all
DNA samples were analyzed and showed the
287 bp size as per Yathish et al., (2011). The
digested product showed the two bands of 264
and 23 bp size. In normal animals the RFLP
pattern of SLC35A3 gene produces two
fragments of size 264 and 23 bp, three
fragments of 287, 264 and 23 bp in carrier
animals, whereas only one fragment of 287 bp
in homozygous recessive animals. It indicated
that the studied all animals were wild type
allele for SLC35A3 gene.
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Fig.1 Amplification of SLC35A3 gene

Fig.2 RFLP of SLC35A3 gene
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