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Short communication

Silent point mutation polymorphism

of the bovine CD18 encoding gene

Urszula CZARNIK, Tadeusz ZABOLEWICZ, Marcin GALIÑSKI, Chandra S. PAREEK,
Krzysztof WALAWSKI

Department of Animal Genetics, University of Warmia and Mazury, Poland

Abstract: We report on a PCR-RFLP procedure for recognising of a silent point muta-
tion of ITGB2 CD18 subunit gene in cattle. Polymorphism screening was performed
in a Polish Black-and-White cattle population (n=210). The genotype and allele
frequecies were established in the sires and cows. Further research is needed to explain
the possible applications of the CD18 silent point mutation as a potential molecular
marker for high milk productivity.
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Integrins are molecules that play intricate functions in recognition of inter-cellular
and cellular-matrix communication. The significance of beta2-integrin (ITGB2)
consists in regulation of leukocyte migration and adhesion specificity. The ITGB2

hetero-dimer molecule is composed of two subunits: CD18 and CD11. The cDNA
sequence of the bovine ITGB2 gene comprises 2833 bp (SHUSTER et al. 1992a)
and is located on BTA 1. However, the genomic sequence of this gene is only
partly known. The classification of the gene product was subsequently verified
in further research, where the CD18 glycoprotein was described as a Bos taurus

CD18 antigen, with three alternative variants of the gene locus or gene fragment
descriptions: BOVCD18-A (GenBank Acc. M81233), BTCD-18 (GenBank Acc.
Y126772), and BTU 73480 (GenBank Acc. U7480). The structure of the gene en-
coding the CD18 subunit was also subsequently modified by the incomplete be-
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ginning of the 105 bp sequence fragment of exon 4, and an addition of intron
5 sequential fragment (CZARNIK, KAMIÑSKI 1997) and at last by the incomplete
exon 4, exon 5 and exon 6 sequential fragments (KRIGESMANN et al. 1997).

The dysfunction of the CD18 subunit caused by the D128G mutation is ex-
pressed by the loss of CD18 and CD11 subunits’ aggregation ability, leading to
the BLAD syndrome (Bovine Leukocyte Adhesion Deficiency). The D128G mu-
tation located in exon 4 has a lethal character because homozygous BL/BL indi-
viduals, susceptible to infections, are naturally eliminated before the age of sexual
maturity. However, in many cases BLAD-carriers were distinguished by a very
high breeding value for selected milk performance traits (CZARNIK 2000). Evi-
dence of the extra-preference penetration of the D128G lethal variant in Hol-
stein-Friesian cattle (POWELL et al. 1996), and the related Black-and-White cattle
(PAREEK, KAMIÑSKI 1994), induced us to investigate a positive genetic marker
of high breeding value in the space of the CD18 gene or CD18 linkage loci.
The general concept of the investigation (CZARNIK, WALAWSKI 2003) was to
verify the possible application of a CD18 silent point mutation as a potential mo-
lecular marker for variability of milk production traits in cattle. The silent muta-
tion was initially localised at 775 bp cDNA position (SHUSTER et al. 1992b)
and subsequently at 880 bp cDNA position, due to a 105 bp deletion within exon 4
of the modified CD18 gene structure (GeneBank Acc.M81233).

PCR primers were designed on the basis of the cDNA sequence established
for recognising the CD18 gene fragment flanking the target mutation site (exon 6
or exon 7). Primer design to generate the expected length of the PCR product was
generally limited because of unknown nucleotide sequence in intron 7 of
the CD18 gene.

Finally, an oligonucleotide pair was designed to amplify the 108 bp fragment of the
CD18 gene by using the following primers: 5’GAGGAAATCGGCTGGGGCAATG
3’, and 5’ GTAGGACTGGGGGTTACGT 3’. The PCR procedure (25 �L total vol-
ume) included 1 �l of genomic DNA (100 ng/mL), 2.0 �L of 25 mM MgCl2, 1.25 �L
of 20 × buffer (500 nM KCl, 100 nM TRIS-HCl pH 9.0, 1% TRITON x-100), 1.0 �L of
each primer (100 pM/�L), 1.5 �L of 2.0 mM dNTPs, 0.5 unit of Tfl DNA Polymerase
(Epicenter Technologies), and 3.0 �L of Enhancer. Amplification was performed in
a Rapidcycler Idaho Technology System (USA) under the following standard profile:
4 min. of initial denaturation at 95oC, followed by 30 cycles at annealing temperature of
60oC for 30 s and 30 s extension at 72oC), and 10 min. of final extension at 72C. The ob-
tained PCR products were digested by Fnu4 HI restrictase (BioLabs, UK) and the geno-
types generated at the 775 bp cDNA CD18 silent point mutation were verified by 2%
Agarose (Bio-Rad) electrophoresis, and then visualised by a UVP transilluminator 7500
system (UK).

In hitherto published reports, the genetic and breeding importance of the CD18

silent point mutation had never been taken into consideration. In this study,
the polymorphism screening was carried out in Polish Black-and-White cattle.
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In the examined population, three genotypes were observed: CC, CT and TT
(Figure 1). Genotype and allele frequencies in a highly selected group
of artificifial insemination (AI) sires and a randomly examined group of cows are
compared in Table 1. AI sires were comparatively tested for D128G BLAD carrier
diagnosis. Therefore, BL/TL – C/T intergenic haplotypes could be recognised on
the basis of sire, dam and progeny genotyping. In the group of 15 tested AI sires,
5 individuals were found to be BL-carriers (BL/TL), which were also character-
ised by a C/T heterozygous genotype. Additionally, two cases of BLAD-free
(TL/TL) C/T sires were recorded. Results for the full family analysis enabled

the identification of BL-C, BL-T, TL-C and TL-T haplotype variants. Further-
more, the obtained results show that the group of randomly tested cows is not
in a genetic equilibrium. The relatively small number of hitherto tested animals
and animal mating variants shows that for statistical verification of allele frequen-
cies and their haplotype distribution, a larger population should be investigated.
Therefore, it can be concluded that the because of the lack of genetic equilibrium
and the breeding aspects of possible utilisation of the silent point mutation located
within the CD18 gene, this mutation can be considered as a potential marker
for high milk performance in further research.
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Figure 1. Polymorphism of a silent point mutation C>T (775 bp cDNA) in the bovine CD18

gene
Genotypes: C/T = lanes 2, 3, 4, 6, 11; T/T = line 7; C/C = lanes 5, 8, 9, 10. Lane 1 = �X 174 HaeIII digested

molecular marker

Table 1. Genotype and allele frequencies of a silent point mutation site polymorphism
in the CD18 gene in Polish Black-and-White cattle

Group of ani-
mals

Number of
animals

Genotype frequencies Allele frequencies

C/C C T C T

AI sires 15 0.53 0.47 0.00 0.77 0.23

Cows 195 0.46 0.50 0.04 0.71 0.29

Total 210 0.47 0.50 0.03 0.75 0.25
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