Cytogenct Cell Genet 75:233-221(1996)

Cytogenetics and
Cell Genetics

Assignment of the gene for a ubiquitin-
conjugating enzyme (UBE2I) to human
chromosome band 16p13.3 by in situ

hybridization

M. Tachibana,' N. lwata,?2 A. Watanabe,' Y. Nobukuni,? B. Ploplis,!

S. Kajigaya?

Laboratory of Molecular CGeneties. National Institute on Deafness and Othier Communicution Disorders, NI Rockville MID:
< Hematology Branch, National Heant, Lung and Blood Institute. N1, Retheeda MD (1ISA):
Depanment of Inherited Metabalic Discases. Nationul Institute of Neuruscience. Kodaira City, Tokya (Japan)

Rationale and significance

We have recently cloned a cDNA encading a protein which
interacts with a transeription factor, MITF (Microphthalmia-
associated transcription factor), using the veast iwo-hybrid sys-
tem (Iwata et al.. in preparution). The predicted protein called
UBE2] (GenBank: U4532R) is ~ 60% homologous to a ubiqui-
tin-conjugating enzyme (E2) of Saccharomyces cerevisiue
UBCY (Sculert ¢t al., 1994) and that of Schizosaccharomyces

pomln HusS (Al-Kaohdairy et al.. 1994). One of the tunctions off

4 ubiquitin-conjugating svstem is to degrade transcription fac-
tlors such as MATa2 (Hochstrasser and Varhavsky. 1990) and
Giend (Komitzer et al.. 1994). MITF is a transcription factor
which 15 involved in melanocyte differentiation (Tachibana cl
al.. 1994, 1996). Mutations of the MITF gene appear 1o cause
Waardenburg syndrome type 2 (WS2: MIM193510) 1n patients
from some familics (Tassabehipi et al.. 1995: Nobukuni et al.,
1996). Given the association between UBL21 and MITF gene
products. we speculate that mutations of the UBE2] gene may
cause WS2 or similar diseases. We here localized the UBE2I
gene on chromosome 16 band pl3.3. Among scveral discases
mapped to 16pl3.3. the autosomal dominant congenital
cataract with microphthalmia (Yokoyama ¢t al., 1992:
MIM156850)isthc onc most likely 1o involve 2 mutation of the
UBE2I gene. since microphthalmia can he caused by mutations
of the MITF homolog in mice (Sicingrimsson ct al.. 1994). We
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arc now analyzing the possible mutation of the UBE2I genc in
an individual showing congenital cataract with microphthal-
mia (Yokovama et al.. 1992).

Materials and methods

1luman metaphace cells mere prepared fiom phytohemugglutimn-stimu.
lated Ivmphocytes. Punfied DNA from a Pl clone containing the UBE2I
gene was labeled with digonigenin-dUTP by nick translation and uscd as a
probe. In onc<vlor FISH. digoxigenin-labeled probe wac cambined with
sheared human NDNA | and hybridized 1o mctaphuse chrumosomes 1n 3 solu-
1on contaming 50% formamide, 10% dextran sulfate and 2 » SSC, and
detected with fluorescein<unjugated antidigoxigenin antibodics as de<cribed
previously (Stokke ¢t al., 1995) Chromosomes were then cuunter-staincd
with prupidium iodide. For two-colar FISII a hiatin labeled probe specific
for 1he heterachromatic region of chromosome 16 was employed. Chromo-
some 16 specifienty wa< confirmed by the cohybridization of marker
D16S422 (D1. Valentine, unpublished daia). The probe was co-hybridized
with URE21 probe and detected by avidin-Teaas red. Chrumosomes were
then counterstained by 4°.6-diamidino-2-phenylindole

Probe name: VURE21-P1/9032

Prodx type. genomic DNA

Insert siz¢ - 85 \bh

Vector: 11 phage

Proof ol authenucay: DNA sequencing

Gene reference: Watanabe et al. (1996). Iwata ¢t ul. (in preparation) and
this repon

One-color IFISH resulted in specific labeling of the distal
shon arm of a group E chromosome. Two-color experiments
resulted in the specific labeling of the shont arm of chromo-
somes which are co-labeled with the prohe specific to chromo-
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Fig. 1. In situ hyhridization of digonigenin-labeled UBL21-P1/9032
prube to humun mctaphasc cells resulied in specific labeling a1 the pl 1}
region of chromosume 16 (green signals. armow heads). Noie that the chromo-
somc 11 labeled with a prabe specific far the hetercheamatic region of chro-

some 16 (Jg. 1). Mcasurements of 10 specifically hybridized
chromosome 16°s demonstrated that the UBE2] gene is located
at a position which is 98 % of the distance from the centromere
to the telomere of chromosome srm 16p. an arca that corre-
sponds to band 16p13.3.

Location; 16p11.3

No. of cells examined: 80

No. of cells with specific signals: 68

Most precise assignmeni 16p13.3

Lovation of background signals (sites with > 2 signals): none
ohserved

Note: During the review of the manuscript. a ¢cDNA for
UBL:21 was cloned from human fetal-brain hibrary and the gene
was mapped (Watanabe et al., 1996).
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