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Background

The interleukin 4 induced 1 (IL411) gene, also known as FIG1, encodes a lysosomal protein
in B cells with L-amino oxidase (EC 1.4.3.2) property and a high preference for aromatic
amino acid substrates implicating a fundamental role in antigene processing and
presentation (MANSON et al. 2004). In human, IL4IT has been assigned to chromosome
19913.3-19q13.4, a hot spot for susceptibility to several autoimmune diseases (CHAVAN
et al. 2002). Based on comparative genome data between human and cattle (GOLDAMMER
et al. 2002), an assignment of /L4/1 to Bos taurus chromosome 18 (BTA18) has been
predicted within a quantitative trait locus for somatic cell score (KUHN et al. 2003). This
prediction is supported by the putative bovine sequence for IL4/7, LOC520692, which has
been assigned to BTA18 close to 56.1 megabases within the annotated bovine sequence
(NCBI build Btau-4.0). Therefore, we started positional cloning of bovine /L4/1, as a
candidate gene related to adaptive immunity, i.e. during udder infections in cattle. Here
we present the physical assignment of the bovine /L4171 gene by fluorescence in situ
hybridization (FISH) and radiation hybrid (RH) mapping.

Material and methods

The primer sequences IL4I11-F 5'-CCATCGCGTACCGACTTT-3" and IL4I1-R
5’-ACT TGA CTG CCG TCT CCA C-3' have been designed from the putative /L4/1 sequence
LOC520692 (GenBank acc. no. XR_028168) and have been used for RH mapping in a
bovine 5000 rad RH panel (WOMACK et al. 1997). A BLAST search within the NCBI genome
database (http://www.ncbi.nlm.nih.gov) identified the ovine BAC clone CH243-207017 as
genomic DNA sequence corresponding partially to bovine /L4/1. This BAC from CHORI
library CH243 (http://bacpac.chori.org) has been used for FISH in cattle. Amplification of
IL417 specific DNA within the BAC by PCR has been performed at an annealing temperature
of 58°C using the described primers. Automated sequencing of the 216 bp long amplicon
followed by a BLAST search with the resulting DNA sequence within the NCBI genome
database showed 95% similarity between the bovine and ovine sequences for IL4/1.

“To our knowledge, this is the first physical chromosome assignment of this gene in cattle.



Arch Tierz 52 (2009) 3, 340-342 341

GOLDAMMER et al. (2002, 2009) describe further methodical steps such as PCR, preparation
of the BAC DNA as probe for FISH, cytogenetic procedures for preparation of bovine
metaphase chromosomes, the hybridization procedure and probe visualization in more
detail. The position of /L4/7 in the ILTX-2005 RH map (EVERTS-VAN DER WIND et al. 2005) has
been calculated with the software Carthagene 1.0R (DE GIVRY et al. 2005).

Results

The BAC CH243-207017, containing the IL4/1 gene, has been used as probe for FISH and
was assigned to BTA18q25-qg26 (Figure 1). PCR with the IL4I1 primers in the RHs o0 panel
resulted in a retention frequency of 0.13. The data vector obtained was 0000000010
0000001001 0000001000 0000100100 0000000000 0000000001 0000100000 0010010000
0000010010 (1=present in cell line; 0=not present in cell line). Two-point linkage analysis
connected /L4/7 with a LOD score of 8.8 in a distance of 26.5 cRsoo to RH marker
BF440193 (map position 596 cRso0). Our data confirm the predicted gene sequence
position for the bovine IL4/7 alias sequence LOC520692 and anchor the corresponding
genome region (NCBI component acc. no. AAFC03010410) to BTA18¢25-q26.

Spm CH243-207017

Figure 1
Assignment of /L4117 to cattle chromosome 18g25-q26
Kartierung des Gens IL411 auf Rinderchromosom 18q25-q26
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