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BRIEF REPORT — GENE MAPPING
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Abstract We have recently isolated two genes encoding
proteins which have either homology or affinity to RBP-J, a
transcription factor involved in Notch signaling. Kyo-T in-
teracts with RBP-J and possibly regulates the function of
RBP-J. RBP-L has a highly homologous region with RBP-
J but the function of RBP-L is unknown. Fluorescence in
situ hybridization analysis of human metaphase chromo-
somes localized Kyo-T and RBP-L to Xq26 and 20q12–13.1,
respectively.
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Introduction

RBP-J is a transcription factor recognizing a consensus se-
quence (C/T)GTGGGAA and is involved in cell fate deter-
mination of various cell lineages (Furukawa et al. 1992;
Honjo 1996). The structure of RBP-J is strongly conserved
during evolution and we have reported that RBP-J is the
key protein to mediate signaling from Notch, a neurogenic
transmembrane-type protein, to the nucleus in a unique
manner to control the expression of the target proteins
responsible for cell fate decisions (reviewed in Honjo 1996).
To understand the regulatory mechanism of RBP-J, we
identified two proteins physically associating with the RBP-
J protein using yeast two-hybrid screening: RAM23, a part

of the Notch protein (Tamura et al. 1995), and Kyo-T, a
LIM-only protein (Taniguchi et al. 1998). RBP-L is a ho-
mologous protein to RBP-J and has a consensus sequence
with RBP-J. RBP-L may or may not be involved in Notch
signaling (Minoguchi et al. 1997).

Since Notch signaling has been reported to participate
throughout all stages of embryogenesis, including neu-
rogenesis, somatogenesis, oogenesis, and hematopoiesis,
the complete loss-of-function mutations of Notch, RBP-J,
and related genes cause embryonic lethality (Swiatek et al.
1994; Conlon et al. 1995; Oka et al. 1995). The point muta-
tions of Notch and its ligand in man cause unique diseases
like cevebral autosomal dominant arteriopathy with subcor-
tical infarcts and leukoencephalopathy (CADASIL)
(Joutel et al. 1996) and Alagille syndromes (Li et al. 1997;
Oda et al. 1997). Therefore, it is important to determine
chromosomal locations of the new genes which are associ-
ated with or related to the Notch/RBP-J signaling pathway.

Results and discussion

As a first step, we generated a genomic DNA probe for
fluorescence in situ hybridization (FISH) analysis by
screening a human placenta genomic DNA library in the
EMBL3 SP6/T7 phage vector (Clontech, Palo Alto, CA,
USA). Using human Kyo-T cDNA as a probe (Taniguchi et
al. 1998), we isolated a human genomic clone and partially
sequenced this clone to confirm it as the human counterpart
of the Kyo-T gene. Exons 3 and 4 of this clone have se-
quences which are identical to those of mouse Kyo-T
cDNA. These regions are separated by a putative intron
with the 59 splice donor (GTATGC) and the 39 splice accep-
tor (GTCTAG) sites. In the case of RBP-L, we first con-
firmed the availability of mouse RBP-L cDNA for detection
of a human counterpart by Southern blotting (data not
shown) and used this mouse RBP-L cDNA for the isolation
of a human genomic clone from the same library as Kyo-T.
Partial sequences of this clone showed that it contained
exons 10, 11, and 12 that are more than 75% homologous to
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Fig. 1 Chromosomal localization
of the human Kyo-T and RBP-
L genes by fluorescene in situ
hybridization. Fluorescein iso-
thiocyanate signals are indicated
with arrows in a and chromo-
somes of the same metaphase
were counterstained to obtain a
49,6-diamidino-2-phenylindole
banding pattern b. Marked sig-
nals of Kyo-T and RBP-L were
detected at Xq26 and 20q12–13.1,
respectively

the corresponding mouse RBP-L exons, and are separated
by typical splice donor and acceptor sequences. In both
Kyo-T and RBP-L, there were no pseudogene bands de-
tected by Southern hybridization. All the bands detected by
hybridization with the probes used are explained by the
genomic clones isolated.

Chromosomal in situ hybridization of these two genes,
Kyo-T and RBP-L, was carried out using the isolated
phage DNA clones labeled with biotin-11-dUTP by nick-
translation. Chromosome spreading and hybridization were
carried out as described previously (Taniwaki et al. 1994).
Kyo-T was mapped on Xq26 in 25 out of 25 metaphase
cells as shown in Fig. 1. Three diseases causing mental retar-
dation, i.e., Cowchock syndrome, Pettigrew syndrome,
and Gustavson syndrome, are associated with genes on
Xq25. In addition, Bazex syndrome, congenital generali-
zed hypertrichosis, thoracoabdominal syndrome, albinism–
deafness syndrome, split hand/foot malformation type 2,
Borjeson–Forssman–Lehmann syndrome, X-linked hypo-
parathyroidism, and X-linked immunoneurologic syn-
drome are associated with genes on Xq26. RBP-L was
mapped on 20q12–13.1 in 28 out of 28 metaphase cells (Fig.
1), in which the gene for maturity-onset diabetes of the
young type 1 is reported to be located. However, this dis-
ease is believed to be caused by mutations of transcription
factor 14 or hepatic nuclear factor (HNF4) (Yamagata et al.
1996). Since Notch signaling plays essential roles in neu-

rogenesis, it is important to investigate the role of RBP-J-
related genes in the diseases mentioned above as well
as other diseases presumably caused by interference in
neurogenesis.
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