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SHORT COMMUNICATION

1996). The first N-terminal domain is homologous to
myelin/oligodendrocyte glycoprotein (Hilton et al. 1995)
and the Ig variable domains of the MHC chicken B blood
group system (B-G) antigens (Pham-Dinh et al. 1993;
Vernet et al. 1993). The second extracellular domain is
homologous to immunoglobulin constant (IgC) domains,
particularly IgC1-type domains (Williams and Barelay
1988). The conserved C-terminal domain is called the rfp
domain (The International FMF Consortium 1997). Here,
we report the isolation of a novel cDNA, with significant
homology to human butyrophilin, from a human colon mu-
cosa cDNA library.

Results and discussion

A full length-enriched cDNA library was constructed, using
the oligo-capping method (Maruyama and Sugano 1994;
Suzuki et al. 1997), with mRNA isolated from the normal
mucosa of colon. The sequences of the 5’ end of the cDNA
clones from the library were determined for 3374 clones.
One clone, ColF4100, coding a novel butyrophilin-like re-
ceptor, was isolated from this library. We determined the
entire sequence of this clone. The nucleotide sequence
data reported here will appear in the DDBJ, EMBL, and
GenBank nucleotide sequence databases with accession
number AB020625.

The cDNA was 1964bp in length and had one open
reading frame encoding a protein of 433 amino acids. Hy-
drophobicity analysis of the deduced amino acid sequence
with the SOSUI system (http://www.tuat.ac.jp/^mitaku/
adv_sosui/) (Hirokawa et al. 1988) suggests that ColF4100
codes for a membrane protein that exhibits at least one
transmembrane domain. This domain is located at amino
acid residues 166–188. We also analyzed the hydrophobicity
of this amino acid sequence according to Kyte and Doolittle
(1982) and the same region was suggested to be highly
hydrohobic.

A homology search of the conceptual translated amino
acid sequence revealed that it was homologous to several
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Abstract We isolated a cDNA clone which shows a similar-
ity with human butyrophilin from a human colon mucosa
cDNA library. The cDNA is 1964 bases long, with one open
reading frame encoding a protein of 433 amino acids. The
deduced amino acid sequence shows an overall homology
of 36.5% with the human butyrophilin protein. This gene is
mainly expressed in small intestine, colon, testis, and leuko-
cytes. The chromosomal location of the gene was deter-
mined on the chromosome 5q35 region by polymerase
chain reaction-based analysis with both a human/rodent
monochromosomal hybrid cell panel and a radiation hybrid
mapping panel.
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Introduction

Butyrophilin is one of the major proteins found in the mem-
brane layer surrounding the milk fat-secreting droplet of
mammary epithelial cells (Mather and Jack 1993). While it
has been studied extensively in various animals (Heid et al.
1983; Mather and Jack 1993), the function of butyrophilin
remains unknown. Human butyrophilin has the general
structure of a receptor consisting of two extracellular immu-
noglobulin (Ig) superfamily domains, a transmembrane do-
main and a conserved intracellular domain (Taylor et al.
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proteins. The multiple alignments of amino acid sequences
of the ColF4100 protein, human butyrophilin precursor
(BUTY) (Taylor et al. 1996), human Zinc-finger protein
RFP (RFP) (Takahashi et al. 1988), human 52-kD RO pro-
tein (RO52) (Itoh et al. 1991), and human myelin-
oligodendrocyte glycoprotein precursor (MOG) (Hilton et
al. 1995) are shown in Fig. 1. The amino acid sequence of
ColF4100 was 41.7% identical to human RO52 and 40.4%
identical to human RFP. Both proteins had high homology
at the C-terminal domain, which is called the rfp domain.
This domain is evolutionarily conserved, but its functions
are poorly understood. Human MOG had 36.1% identity at
the extracellular immunoglobulin (Ig) superfamily do-
mains. Human BUTY had 36.5% identity, but it was most
homologous to ColF4100 because its identity was shown on
the entire amino acid sequence.

The expression level of this gene was hardly detectable
by Northern blot analysis. Thus, we examined the tissue
distribution of the transcript in various human adult tissues
by reverse transcription-coupled polymerase chain reaction
(RT-PCR). Primers used for RT-PCR were to amplify the
440bp of the 39-untranslated region of the cDNA (Fig. 2).
The ColF4100 gene was mainly expressed in small intestine,
colon, testis, and leukocytes. A low but significant band was
detected in spleen. We also examined RT-PCR in heart,
brain, placenta, lung, liver, skeletal muscle, kidney, and
pancreas, but no significant band was detected (data not
shown).

Chromosomal assignment of the ColF4100 gene was done by
PCR analysis of a human/rodent somatic cell hybrid panel and a
radiation hybrid panel as described previously (Saito et al. 1997).
The specific amplified PCR primers were designed at the 39-
untranslated region of the gene (59-CCAGACACAGCCAA
GGGAGAG-39, 59-GTCTATTCCGTCCCCACTTCA-39; PCR
product size was 237bp). First, a specific amplified product for
humans was detected only from the hybrid containing human
chromosome 5 (data not shown). Then, we performed further
mapping analysis, using a PCR-based radiation hybrid panel
(Genebridge 4; Research Genetics, Huntsville, AL) with the
same primers as those used in the assay for the human/rodent
somatic cell hybrid panel. Statistical analysis of the radiation hy-
brid data was performed using the RHMAPPER software package
(http://www-genome.wi.mit.edu/cgi-bin/contig/rhmapper.pl). The
data vector for the gene was 1000000100 0010000000
1100000000 1001010100 1110010000 0001000001
0110000010 0011001100 1111010000 001 and the conse-
quent report indicated that the gene was placed to 13.58 cR
distal from WI-6737, which was cytogenetically mapped to
the 5q35 region.

We cloned the ColF4100 gene, a novel human gene

Fig. 1. Multiple alignment of ColF4100 (accession number AB020625),
human butyrophilin precursor (BUTY_HUMAN; accession number
U39576), human Zinc-finger protein RFP (RFP_HUMAN; accession
number J03407), human 52-kD RO protein (RO52_HUMAN; acces-
sion number M34551), and human myelin-oligodendrocyte glycopro-
tein precursor (MOG_HUMAN; accession number X74511). Identities
are indicated by black background. Asterisks denote terminal codons.

which shares significant homology with the human
butyrophilin gene, from a human colon mucosa cDNA
library. Both ColF4100 protein and human butyrophilin
protein have the general structure of a receptor and have
two Ig superfamily extracellular domains. Although the
function of human butyrophilin remains unknown, there is
a hypothesis that butyrophilin may also provide protection
against infection for breast-fed infants (Taylor et al. 1996).
Such a possibility for ColF4100 is to be investigated.
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