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Brief report

Chromosomal localization of conglutinin (CGN) gene to river buffalo by
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The human-cattle comparative gene map reveals
numerous conserved syntenies (WOMACK and
MoLL 1986; THREADGILL et al. 1990; ZHANG and
WoMACK 1992). In light of this syntenic conserva-
tion, gene mapping efforts in cattle benefit greatly
from the rapid development of the human map.
Likewise, gene mapping studies in other bovids are
advanced through the development of the cattle
gene map, especially when considering the high
degree of chromosome band conservation among
bovids (BUCKLAND and EvANs 1978; GAL-
LAGHER and WOMACK 1992; HEDIGER ¢t al. 1991;
IaNNUZzI et al. 1990b; HAYES et al. 1991).

We have begun to use the cattle gene map in
conjunction with chromosome band homologies to
rapidly develop the river buffalo (Bubalus bubalis
L., 2n = 50) physical gene map. Presently, only five
loci have been mapped to four different river
buffalo chromosomes using in situ hybridization
(IaAnNuUzzI et al. 1993a,b,c; HASSANANE et al.
1993), but since these loci marked four cattle syn-
tenic groups, i.e., U3, U4, U18, and U20, and were
assigned to homologous chromosomes of cat-
tle and river buffalo, the entire syntenic groups,
consisting of approximately 78 loci (FRrIEs et al.
1993), are tentatively assigned to river buffalo
chromosomes.

Conglutinin (CGNI) belongs to the vertebrate
C-type (calcium-dependent) lectin family, and re-
cently it has been placed in a subfamily of lectins
called collectins because of the presence of a colla-
gen-like domain (MALHOTRA et al. 1992). Re-
cently, CGN1 gene was assigned to cattle syntenic
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group U29 through analysis of cattle-rodent hybrid
cells, and sublocalized to cattle (Bos taurus L.)
chromosome 28q18 band by fluoresence in situ
hybridization (FISH) of a genomic clone contain-
ing all of the CGNI (GALLAGHER et al. 1993).
This gene assignment was the first marker for the
syntenic group U29 in cattle, and it is supposed
that this entire syntenic group resides on BTA 28
(GALLAGHER et al. 1993). In the present paper, we
sublocalize the CGN 1 gene to a river buffalo chro-
mosome by FISH as part of our continued effort
to extend the river buffalo physical map and to test
chromosome band homologies between cattle and
river buffalo.

Materials and methods

Cell culture, chromosome preparation, FISH, and
probe detection were carried out as previously
reported (IANNUZZI et al. 1993a).

For R-banding, slides were stained for 10 min
with Hoechst 33258 (50 ug/m! in distilled water),
washed in tap and distilled water and mounted in
phosphate buffer (pH = 7.0) under a sealed cover
slip. Slides were observed using a fluorescent
Aristoplan Leitz microscope (combination filter
A). The best RBH-H (R-banding by late incorpo-
ration of BrdU and Hoechst 33258 followed by
Hoechst fluorochrome staining) banded early- and
prometaphase preparations were photographed
with Kodak 2415 film. The slides were prepared
for FISH by removing the cover slip, immersing in
ethanol, rinsing in tap and distilled water, and air
drying.
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Fig. 1A and B. CGN! FISH results. Partial early-(A) and prometaphase-(B) cells.sequentially treated for RBH-band-
ing (left) and FISH (right). Arrows mark the site of CGNI probe hybridization signals on chromosome 4pl6 band.

A 35kb genomic clone containing the entire
conglutinin gene (cosmid clone # 16-2; Liou et al.
1994) was used as a probe in the present study and
hybridized in the presence of cattle genomic DNA
enriched for the highly repeated fraction to sup-
press repetitive sequences of the probe. Probe hy-
bridization signals were photographed with Kodak

Tri-X Pan film (D-11 as developer, dil. 1:1). After
detection of the hybridized probe, some slides were
counterstained with propidium iodide so as to
allow precise localization of probe signals relative
to positive and negative R-bands. The single detec-
tions in metaphase and prometaphase cells were
analysed according to the chromosome band
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Fig. 2. A single river buffalo chromosome 4 (the same of
Fig. 1B), sequentially treated for RBH-banding (A),
FISH (B) and propidium iodide counterstaining (C), and
positioned to the left of its G- and R-banded idiogram
(D). Note the hybridization signals on chromosome 4p16
band.

nomenclature described by IANNUZZI et al.

(1990a).

Results

Fig. 1 shows the sequential RBH-banding and
FISH of cosmid clone # 16-2 in river buffalo early-
and prometaphase cells. Hybridization signals of
the probe assign the CGNI gene to river buffalo
chromosome 4pl6, idiogrammatically represented
in Fig. 2.

A total of 37 early- and prometaphase cells
sequentiaily treated for RBH-banding and FISH
were analyzed. Hybridization signals were ob-
served in 15 (40 %) spreads, of which 5 showed
hybridization signals in both chromatids of each
homologue, 7 in both chromatids of one chromo-
some, and 3 in one chromatid of one chromosome.

Discussion

Since the bovine CGN1 gene was previously local-
ized to BTA 28 (GALLAGHER et al. 1993), we
expected to find hybridization signals on the ho-
motogous river buffalo chromosome 4p (IANNUZZI
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et al. 1990b). As shown in Fig. 1, hybridization
was to 4p, but our sublocalization to a chromo-
some band in river buffalo differs from that pro-
posed by GALLAGHER et al. (1993) for cattle. In
cattle, the CGN1 gene was assigned to BTA 28q18
band (G-positive), while in the present study we
sublocalize the CGN1 gene to river buffalo chro-
mosome 4plé band (R-positive) (Fig. 2). River
buffalo 4p16 is believed to be homologous to BTA
28q17 band (ISCNDA 1989). The difference in
chromosomal localization of the CGN I gene in the
two species might be real or might simply be a
result of problems (limits) in resolution. If the
difference is real, then the chromosomal location of
the CGN1 gene in river buffalo is slightly more
centromeric in comparison with cattle.

Despite this discrepancy, our assignment of the
CGN 1 gene to river buffalo 4p confirms the homol-
ogy between BTA 28 and river buffalo 4p (IAN-
NUzz! et al. 1990b), which until now was based
exclusively on partial band similarities. River
buffalo 4p differs in banding pattern from BTA 28
due to loss of constitutive heterochromatin (IAN-
Nuzzi et al. 1987) and a pericentric G-positive
band (IANNUZzI et al. 1990b) during the centric
fusion translocation which formed the biarmed
river buffalo chromosome 4 [rob(5;28)] (IanNUZZI
et al. 1990b). Since high resolution G- and R-band-
ing techniques have been applied to river buffalo
chromosomes (IANNUZzZI et al. 1990a,b), chromo-
some 4p might prove useful in resolving nomencla-
ture ambiguities related to BTA 28, as recently
pointed out by GALLAGHER et al. (1993).

Because the CGN I gene has been placed in cattle
syntenic group U29 (GALLAGHER et al. 1993), the
localization of CGN/ to river buffalo 4p allows us
to tentatively assign this entire syntenic group
(HK1, PLAU, RBP3, SAP2, and CGN1; WOMACK
et al. 1993) to river buffalo 4p. Furthermore, since
we have previously assigned the lysozyme gene
cluster (a marker for cattle syntenic group U3) to
river buffalo 4q (IANNUZZI et al. 1993c¢), molecular
markers are now assigned to both arms of this
chromosome.

Acknowledgements. — We thank Mr C. Aprea for exceilent tech-
nical assistance. This research was supported in part by U.S.
Department of Agriculture (USDA) 90-CSRS-37266 and Texas
Agriculture Experiment Station Project No. 6718 (J. E. Wom-
ack); USDA, Office of International Cooperation and Develop-
ment, National Agricultural Research Project of Egypt
58-319R-3-013 (J. E. Womack and D. S. Gallagher); and a grant
from Applied Immune Sciences, Inc and Al-33130 from National
Institute of Health (K. N. Sastry).



286 1. 1ANNUZZI ET AL.

References

BuckLAND, R. A. and Evans, H. 1978. Cytogenetic aspects of
phylogeny in the Bovidae. I. G-banding. — Cytogenet. Cell
Genet. 21: 42-63

Fries, R., EGGEN, A. and WoMACK, J. E. 1993. The bovine gene
map. — Mamm. Genet. 4. 405-428

(GALLAGHER, D. S. and WoMAcCK, J. E. 1992. Chromosome
conservation in the Bovidae. — J. Hered. 83: 287-298

GALLAGHER, D. S., Ryan, A. M., Liou, L. S, SastrY, K. N.
and WoMAck, J. E. 1993, Somatic cell mapping of conglutinin
(CGN1) to cattle syntenic group U29 and fluorescence in situ
localization to chromosome 28, — Mamm. Genet. 4: 716719

HASSANANE, M. S., Gu, F., CHOWDHARY, B. P., ANDERSSON, L.
and GUSTAVSSON, 1. 1993, In situ hybridization mapping of the
immunoglobulin gamma heavy chain (/GHG) gene to chromo-
some 20q23-q25 in river buffaloes. — Hereditas 118: 285-288

Haves, H., PETiT, E. and DUTRILLAUX, B. 1991. Comparison of
RBG-banded karyotypes of cattle, sheep, and goats. — Cyto-
genet. Cell Genet. 57: 51-55

HEDIGER, R., ANsARI, H. A, and STRANZINGER, G. F. 1991.
Chromosome banding and gene localizations support extensive
conservation of chromosome structure between cattle and
sheep. — Cytogenet. Cell Genet. 57: 127134

IaNNUZzI, L., DI BERARDINO, D., GUSTAVSSON, 1., FERRARA, L.
and D1 Mro, G. P. 1987. Centromeric loss in translocations of
centric fusion type in cattle and water buffalo. — Hereditas
106: 7381

Iannuzzi, L., D1 MEO, G. P., PERUCATTI, A. and FERRARA, L.
1990a. The high resolution G- and R-banding patterns in
chromosomes of river buffalo (Bubalus bubaiis L.). — Hereditas
112: 209-215

Iannuzz, L., D1 MEo, G. P., PERUCATTI, A. and FERRARA, L.
1990b. A comparison of G- and R-banding in cattle and river
buffalo prometaphase chromosomes. — Caryologia 43: 283
290

IanNuzzI, L., GALLAGHER, D. S., RYAN, A. M., D1 MEo, G. P.
and WoOMACK, J. E. 1993a. Chromosomal localization of

Hereditas 120 (1994)

omega and trophoblast interferon genes in cattle and river
buffalo by sequential R-banding and fluorescent in situ hy-
bridization. — Cytogenet. Cell Genet. 62: 224-227

IaNNUZZI, L., GALLAGHER, D. S., WOMACK, J. E., D1 MEo, G.
P., Skow, L. C. and FERRARA, L. 1993b. Chromosomal local-
ization of the major histocompatibility complex in cattle and
river buffalo by fluorescent in situ hybridization. — Hereditas
118: 187-190

IANNUZZI, L., GALLAGHER, D. 8., Di MEoO, G. P., RYAN, A. M,
PERUCATTI, A., FERRARA, L., IRWIN, D. M. and WoOMACK, J.
E. 1993c. Chromosomal localization of the lysozyme gene
cluster in river buffalo (Bubalus bubalis L.). — Chromosome
Res. I: 253-255

ISCNDA (1989) 1990. International System for Cytogenetic
Nomenclature of Domestic Animals, (eds D. D1 BERARDINO,
H. HAYEs, R. Fries and S. LONG). — Cytogenet. Cell Genet.
53: 65-79

Liou, L. S., Sastry, R., HARTSHORN, K. L., LEE, Y. M,,
OkARMA, T. B, TAUBER, A. 1. and SAsTRY, K. N. 1994,
Bovine conglutinin (BC) mRNA expressed in liver: cloning and
characterization of the BC cDNA reveals strong homology to
surfactant protein-D. — Gene 141: 277-281

MALHOTRA, R., HAURUM, L., THIEL, S. and SiM, R. B. 1992.
Interaction of Clq receptor with lung surfactant protein A. —
J. Immunol. 22: 1437-1445

THREADGILL, D. W., ADKISON, L. R. and WOMACK, J. E. 1990.
Syntenic conservation between humans and cattle. II. Human
chromosome 12. — Genomics 8: 29-34

WoMack, J. E. and MoLL, Y. D. 1986. Gene map of the cow:
Conservation of linkage with mouse and man. — J. Hered. 77:
2-7

WOMACK, J. E., BoLscH, S. and Fries, R. 1993. Gene map of
the cow (Bos taurus) 2n = 60. — In: Genetic Maps (ed S. J.
O’BRIEN), Coid Spring Harbor Laboratory Press, Cold Spring
Harbor, NY, p. 4264—-4275

ZHANG, N. and WoMack, J. E. 1992. Syntenic mapping in the
Bovine: Genes from human chromosome 5. — Genomics 14:
126-130



