
In species whose genome assembly has been com-

pleted, physical mapping of genes by FISH has be-

come less popular. The common belief is that to

identify the position of a “genetic element” in the

genome it is enough to connect to a adequate

browser and search for this genetic element (by

name or by sequence comparison). For example,

in cattle this approach is usually considered. The

latest version (Btau_4.0) of the cattle genome is

available and information can be easily recovered

by various browsers, e.g. the UCSC Genome

Browser (http://genome.ucsc.edu), NCBI Bovine

Genome resources (http://www.ncbi.nlm.nih.gov/

geome/guide/cow/), CSIRO Cattle Genome Data-

base (http://www.cgd.csiro.au/), and Baylor Ge-

nome Database (http://www.hgsc.bcm.tmc.edu/

proect-species-m-Bovine.hgsc?pageLocation=Bo

vine). The availability of a complete genome is

very useful. The data reported can be used to re-

trieve information on gene structure, polymorphic

variations (mainly variable number tandem re-

peats and single-nucleotide polymorphisms),

homologies with other species, gene expression,

and presence of alternative splicing events. More-

over, the availability of a complete genome allows

to employ new technological devices, such as

MicroArrays for CGH, SNPs, and expression

analyses. Finally, the availability of an assembled

genome allows the physical localization of all

DNA sequences: it is requested to compare a se-

quence against a genome database (i.e. BLAT at

the UCSC genome browser, http://ge-

nome.ucsc.edu/cgi-bin/hgBlat). It is natural that

faced with such an easy procedure, fluorescence in

situ hybridization (FISH) is now considered out of

fashion. Anyhow, considering that the cattle ge-

nome assembly was produced mainly by shotgun

sequences followed by bioinformatics assembly, it

is possible that some DNA fragments have been

assembled in a wrong position (The Bovine Ge-

nome Sequencing and Analysis Consortium et al.

2009).

In this work we report the physical localization

of bovine DFNA5 (deafness, autosomal domi-

nant 5) and CHCHD6 (coiled-coil-helix-coiled

-coil-helix domain containing 6) genes by FISH.

These genes are in fact located on BTA4 and

BTA22, respectively, and not on BTA10 and
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BTA3, as reported in the current Bos taurus ge-

nome assembly (Btau_4.0).

According to the data reported in the Btau_4.0

assembly, DFNA5 and CHCHD6 genes are lo-

cated on BTA10 and BTA3, respectively. In hu-

mans, the CHCHD6 gene is located on

HSA3q21.3, whereas the DFNA5 gene, on

HSA7p15.3. However, data on homology between

HSA3 and HSA7 (available from the Evolution

Highway website, ) do not agree with these 2 cattle

localizations. HSA7 is reported to be a homologue of

cattle chromosomes 4, 22, and 25, whereas HSA3 of

BTA22, 1, and 27 (Figure 1). In addition to these

data, the Oxford grid (http://oxgrid.angis.org.au/) re-

ported other possible homologies (even if with very

low odds), but cattle chromosomes 10 and 3 were

never considered. Those data are confirmed by

other publications (Everts-van der Wind et al.

2004; Snelling et al. 2007; Schibler et al. 2006).

Thus we decided to verify the localization of these

2 genes in the cattle genome by FISH.

In order to search for BACs containing the 2

considered genes, we blasted the cattle genomic

sequence surrounding these 2 genes against the

cattle Genome Survey Sequence (GSS) database.

Following this strategy, we retrieved 2 BAC

clones belonging to the INRA BAC library:

426A05 and 563F07. The genomic data of these

2 clones, corresponding to the 2 considered genes,

are reported in Table 1. The identity of these

2 clones was verified by PCR amplification and

sequencing of a portion of the gene considered

(data reviewed but not shown). Primers used are

reported in Table 2. Both procedures revealed the

identity of the BACs used. FISH experiments were

performed as reported in De Lorenzi et al. (2008),

both associated with the BTA4 official BAC

455E12 (specific for the INHBA gene located at

4q26, at 124.5 Mb on BTA4, Gautier et al. 2001)

and BTA22 official BAC 336B08 (specific for the
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Figure 1. Homologies between human chromosomes 3

and 7 (HSA3 and HSA7) and cattle chromosomes

obtained from the Evolution Highway website

(http://eh-demo.ncsa.uiuc.edu/). Identical data have been

reported by Schibler et al. (2006).

Figure 2. Mapping of DFNA5 and CHCHD6 genes. (a) BTA4 official BAC (455E12) and DFNA5-containing BAC

(426A05) mapped on normal metaphase chromosomes. (b) CHCHD5-containing BAC (563F07) and BTA22 official

BAC (336B08) mapped on normal metaphase chromosomes.



LTF gene located at 22q24, at 54.3 Mb on BTA22,

Gautier et al. 2001).

We found that BAC 426A5 (for the DFNA5

gene) is located on BTA4, and not on BTA10 as

proposed by Btau_4.0 (Figure 2a), whereas BAC

563F7 (for the CHCHD6 gene) is located on

BTA22 and not on BTA3 as reported in the latest

cattle genome assembly (Figure 2b).

Moreover, our results indicate that: (a) the

DFNA5 gene lies within the 4q23-24 cytogenetic

band of the cattle standard karyotype (Cribiu et al.

2001), around 78 Mb, as the FISH signal is more

centromeric than the 455E12 FISH signal; (b) the

CHCHD6 gene lies within 22q24, as the signal is

partially superimposed on the 336B08 official

BAC.

Availability of an assembled bovine genome is

a great opportunity to understand the biology of

cattle, which provides a significant source of nutri-

tion for more than 6.6 billion humans. The current

version of the assembled cattle genome, Btau_4.0

(Oct. 2007), maps on chromosomes more than

90.7% of the cattle genome (BTA1 to BTA29 and

BTAX), and the localizations reported are often

considered certain. However, in this work we

show that there are some errors in the cattle ge-

nome assembly. Moreover, we must consider that

around 9.7% of the cattle genome is still un-

mapped.

Concerning the results obtained, the 2 localiza-

tions reported here are in agreement with compar-

ative mapping data (Figure 1). This work

emphasizes the need to verify always the data on

the physical localization of genes (at least by tak-

ing into account comparative data reported in

available publications) and the need to improve

the cattle genome assembly.
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Table 1. BAC clones data

BAC clone GSS acc.
number

localization on Btau_4.0 Gene Genbank acc.
Number

localization on Btau_4.0

426A05 CR802307 chr 10: 62,632,030-62,632,888 DFNA5 XM_������ chr10:62,662,367-62,723,728

CR802306 chr 10: 62,735,817-62,736,622

563F07 CR809547 chr 3: 127,355,362-127,356,203 CHCHD6 NM_001076402 chr3:127,444,997-127,546,006

CR809546 chr 3: 127,478,234-127,479,044

Table 2. Primers used and amplification profile for BAC verification

Gene Forward primer (5’-3’) Reverse primer (5’-3’) region amplified Annelling temperature Product size (bp)

DFNA5 tggccttcaaggaggatatg acagaggaagcaagccaaaa intron 4 56°C 204

CHCHD6 aagccctcagctggtactga atcacaggacggatgtagcc intron 3 56°C 153


