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Table 1. Segregation pattern of the owl monkey 1.8-kb and 6.6-kb fragments with DNAs from rodent-owl monkey (karyotype VI) somatic cell hybrids
containing different subsets of owl monkey chromosomes

F . Chromosome

rag- Segregation

ment pattern 1 2 3 4 5 6 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 X 14/Y

18kb +/+ 9 6 4 8 10 8 6 7 7 6 8 6 4 10 4 3 8 9 1 12 12 8 3 10 13 2
+/- 4 7 9 5 3 5 7 6 6 7 5 7 9 3 g 10 5 4 1 1 5 10 3 0 11
—-/+ 1 0 0 0 1 1 0 0 0 0 0 0 1} 1 0 0 0 0 0 1 3 0 0 0 0° 0
-/=- 2 3 3 3 2 2 3 3 3 3 3 3 3 2 3 3 3 3 3 2 0 3 3 3 3¢ 3

% Discordancy 31 44 56 31 25 38 44 38 38 44 31 44 56 25 56 63 31 25 13 13 25 31 63 19 0 69

66kb +/+ 2 1 1 1 1 0 1 1 1 0 1 1 0 1 1 0 1 1 1 2 1 1 0 1 2 24
+/— 0 1 1 1 1 2 1 1 1 2 1 1 2 1 1 2 1 1 1 [1} 1 1 2 1 0 0
-/+ 8 5 3 7 10 9 5 6 6 6 7 5 4 10 3 3 7 8 10 11 14 7 3 g 11 0
-/- 6 9 11 7 4 5 9 8 8 8 7 9 10 4 11 11 7 6 4 3 0 7 1 5 3 14

% Discordancy 50 38 25 50 69 69 38 44 44 50 S50 38 38 69 25 31 S50 56 69 69 94 50 31 63 69 0

The number of hybnd cell lines that retained the DNA sequences and chromosome (+/+), retained the DNA sequences but lost the chromosome (+/-), lost the DNA
sequences but retained the chromosome (—/+), and lost both the DNA sequences and chromosome (—/—) are indicated.

<Independent hybrids showing concordant segregation.
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Figure 3. Representative autoradiograms showing
hybridization of the pDP1007 probe to (A) the X chro-
mosome and (B) the Y chromosome of owl monkey

karyotype IV (2n = 52).

resents the owl monkey homologue of the
human ZFX gene.

The segregation pattern of the 6.6-kb
fragment is 100% concordant with owl
monkey chromosome 14/Y (karyotype VI).
The discordancy rate of all other chro-
mosomes, ranging from 25% to 94%, pro-
vides evidence for the assignment of the
6.6-kb fragment to chromosome 14/Y. The
6.6-kb fragment, therefore, represents the
owl monkey homologue of the human ZFY
gene.

In order to identify the precise chro-
mosomal locations of the owl monkey
homologues of the ZFX and ZFY loci, mi-
totic spreads prepared from a male owl
monkey of karyotype IV (2n = 52) were
hybridized with the labeled probe. One
hundred and eighteen silver grains were
in contact with chromosomes from a total

of 35 mitotic spreads selected for the anal-
ysis. Eighteen (15%) silver grains were as-
sociated with the X chromosome, with a
peak of 12 grains (67%) deposited at the
distal end of the short arm. In addition, a
second peak of 15 grains (13%) was con-
centrated on the Y chromosome (Figure
3). Because of its size, no specific site of
hybridization could be determined on this
tiny metacentric Y chromosome from pre-
liminary data. However, the high percent-
age of silver grain deposition on the Y
chromosome provides evidence for the as-
signment of the ZFY locus to the Y chro-
mosome of owl monkey karyotype IV. No
noticeable regions of grain deposition
could be defined over the autosomes.

To confirm the chromosomal assign-
ment of the owl monkey ZFX locus and to
map the ZFY locus regionally on chro-
mosome 14/Y (karyotype VI), we probed
mitotic spreads from two male owl mon-
keys of karyotype VI (2n = 49) with the
tritiated pDP1007 sequences. In situ hy-
bridization with pDP1007 on 169 mitotic
cells revealed a total count of 493 silver
grains associated with chromosomes. Six-
ty-eight grains (13.7%) were over the X
chromosome, with a peak of 53 grains
(78%) deposited at the distal end of the
short arm, identical to the site on the X
chromosome of karyotype V. Moreover, a
second peak of 86 (17.4%) silver grains
was localized on chromosome 14/Y, of
which 52 (60%) were deposited on the in-
terstitial C-band positive region of the long
arm (Figure 4). The remaining grains were
scattered over the other chromosomes;
there were no noticeable grain deposition
regions. Statistical evaluation of the silver
grains indicated that probe pDP1007 hy-
bridized to specific sites on the X and 14/Y
chromosomes of owl monkey karyotype

Vl—precisely, to the distal short arm of
the X chromosome and to the interstitial
C-band positive region of the long arm of
chromosome 14/Y.

The same hybridization procedure was
repeated with metaphase spreads from a
male owl monkey hybrid (karyotype | x
VII) sired by a male Peruvian owl monkey
of karyotype VII (2n = 51). Results from
the analysis of silver grain deposition on
100 metaphase spreads revealed similar
findings: two peaks of grain counts, one
on the X chromosome and the other on
chromosome 17/Y. On the X chromosome,
76% of the grains were deposited on the
distal short arm at a site identical to the
one reported for karyotypes IV and VI
Concurrently, 70% (24 of 34) of the silver
grains localized on chromosome 17/Y
(karyotype VII) were concentrated at the
C-band positive region of the distal short
arm (Figure 5).

Discussion

Analysis of the Southern transfer hybrid-
ization of DNAs from 34 owl monkey sam-
ples with the human Y-specific probe
pDP1007 revealed two nonpolymorphic
bands of 6.6 kb and 1.8 kb in the males
and only the 1.8-kb fragment in the fe-
males. These findings provide additional
data supporting an earlier proposal'® that
the 6.6-kb fragment is Y specific and the
related 1.8-kb fragment derives from the
X chromosome. This interpretation also is
confirmed by the segregation of these frag-
ments with owl monkey chromosomes in
a panel of rodent-owl monkey (karyotype
VI) somatic cell hybrids. The 6.6-kb frag-
ment, the ZFY homologue, was assigned
to chromosome 14/Y, and the 1.8-kb frag-
ment, the ZFXhomologue, was mapped on
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Karyotype VI @' (2n=49)

Figure 4. Idiogram of the silver grain deposition on 163 metaphase spreads of owl monkey karyotype Vi (2n = 49) after in situ hybridization with the pDP1007 probe.
The silver grains are clustered in the short arm of the X chromosome and in the interstitial long arm of chromosome 14/Y.

ments of the ZFX locus on the X chro-
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the X chromosome of owl monkey karyo-

type VL
Analysis of the silver grain deposition
counts on chromosomes of male owl mon-

282 The Joumnal of Heredity 1989:80(4)

key karyotypes IV, VI, and I x VIl revealed
a unanimous regional localization of the
ZFX gene on the distal short arm of the X
chromosome. These independent assign-

mosome of three owl monkey karyotypes
confirmed the location of this gene. This
is the first X-chromosomal gene that has
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Figure 5. (Right) Distribution of silver grains on
chromosome 17/Y from an analysis of 100 metaphase
spreads of karyotype V1l after in situ hybridization with
pDP1007. (Left) C-banded chromosome 17/Y (karyo-
type VII) with a silver grain indicating the location of
the ZFY gene locus (arrow).

been regionally localized on both the owl
monkey and the human X chromosomes.

The assignment of the homologue of the
human ZFY gene to the Y chromosome of
owl monkey karyotype IV suggested that
this conserved gene sequence could be
used as a marker for locating the Y-derived
material in other owl monkey karyotypes.
In owl monkey karyotype VII, the Y-chro-
mosome marker is regionally localized on
the distal short arm of chromosome 17/Y
at a site that stains positively after C-band-
ing treatment. In owl monkey karyotype
V1, the Y-chromosome marker is assigned
to the interstitial region of the long arm of
chromosome 14/Y, a region that is also
C-band positive. These findings provide
the first molecular evidence confirming our
previous cytological observations that the
Y chromosome was translocated to the
short arm of autosome 17 in karyotype VII
of the Peruvian owl monkey.'? In karyo-
type VI of the Bolivian owl monkey, the Y
chromosome was inserted interstitially into
the long arm of autosome 14 (the homo-
logue of autosome 17 of karyotype VII).
Additional assignment of gene markers to

autosome 14 (and 14/Y) will be of assis-
tance in supporting or refuting the pos-
tulated inversional rearrangement respon-
sible for the interstitial insertion of the Y
chromosome or chromosome segment
onto this autosome.

Although we localized the Y-specific se-
quences regionally on autosome 17
(karyotype VII) of the Peruvian owl mon-
key and homologue 14 (karyotype VI) of
the Bolivian owl monkey, it remains un-
clear how large a portion of the Y chro-
mosome, whether a segment or the entire
chromosome, was involved in the trans-
location. Nevertheless, the identification
of the homologous, highly conserved
Y-chromosome region in at least two di-
vergent primate species (human and owl
monkey) reinforces the conclusion that
this region on HSA Yp contains the sex-
determining gene(s).
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