
Table 2. Result* of Inoculating F, plants of Individual F, plants from the crosses of 0X686 (RsvT RaoT)
x L78-379 (Rtcl RMCT) and 0X686 x OX670 QRMD2 RICZ) with the Gl or G4 strain of soybean mosaic
virus

F3
classification"

AllR
Rand STN
R, STN, and M
Rand M
All STN
STN and M
All M
X1

P

F, genotype

RsvRso*
Rsvnv KsvfRsv?
Rsvnv RsvTrsv?
Rsvnv nv?nv?
rsvnv Rsv?Rsv7

nonv RSUTTSV?
rsvnv nv?nv?

Expected
ratio

4
2
4
2
1
2
1

0X686 x

Observed
no.

19
11
20

9
5

12
5

L78-379

Expected
no.

20.25
10.12
20.25
10.12
5.06

10.12
5.06
063

.99

0X686 x

Observed
no.

15
8

16
7
2
6
3

OX670*

Expected
no.

14.25
7.12

14.25
7.12
3.56
7.12
3.56
1.31

95-.98

' R - resistant (no mosaic or necrosis); STN — stem-tip necrosis; M •= mosaic (susceptible).
"0X686 STN (29 plants); OX670 R (10 plants).
' Rsvl/nvl for first cross; Rsv2/nv2 for second cross.

segregation, indicating that Rsv3 is not
linked with Rsvl or Rsv2.

In the F2 generation of the crosses of
0X686 with Harosoy, there were 80 Rso3_
Rmd_, 27 Rsv3_ rmdrmd, 27 rsv3rsv3
Rmd , and 6 rsv3rsu3 rmdrmdplants. This
indicates independent segregation for the
two gene pairs that entered the cross in
the coupling phase.

Discussion

Cho et ah3 suggested that necrosis reac-
tion and mosaic resistance in the cultivar
'Kwangkyo' (PI 406710) might be effects
of the same gene for SMV resistance. The
dominant Kwangkyo gene could be an Rsv
gene similar to the Rsu3 gene. Kwangkyo
produces a necrotic reaction with strains
G5, G6, and G7 and a symptomless reac-
tion with strains Gl, G2, G3, and G4/
whereas strains Gl through G7 produce
some STN in 0X686, with Gl and G4 show-
ing a more severe reaction (J. C. Tu, un-
published results).

Local lesions often occur on the primary
leaves of plants that develop stem-tip ne-
crosis when they are inoculated with ne-
crosis-causing strains of SMV4 (J. C. Tu,
unpublished results). This supports the
concept that STN is a hypersensitive (re-
sistant) reaction. Thus, if stem-tip necro-
sis is the result of an incompatible reaction
between the soybean and an SMV strain,
it should not be classified as a "suscepti-
ble" reaction. Considering STN as a resis-
tant reaction affects the genetic interpre-
tation. For example, Lim8 and Kwon and
Oh7 considered STN to be a susceptible
reaction, whereas Kiihl and Hartwig6 rated
STN plants as being resistant.

As noted by Cho and Goodman,'1 the use
of Rsu genes to give resistance to mosaic
carries the risk that SMV strains may oc-

cur which result in a stem-tip necrosis re-
action and plant death. The epistatic effect
of Rsvl and Rsv2 on Rso3 we observed
indicates that the use of two Rsv genes to
provide mosaic resistance in a cultivar
should reduce the risk of this happening.
From the Agriculture Canada Research Station, Har-
row, Ontario. Address reprint requests to Dr. Buzzell,
Agriculture Canada, Research Station, Harrow, Ontario
NOR 1G0, Canada.
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The Gene for the 0 Subunit
of the Follicle-Stimulating
Hormone Maps to Bovine
Chromosome 15

R. Fries

Using a 1,500-bp cDNA specific for the /3
subunit of bovine follicle-stimulating hormone
as a probe for in situ hybridization, I assigned
the corresponding locus, FSHB, to bovine
chromosome 15q24-qter. Previous assign-
ments of the loci for /3-globin (HBB) and para-
thyroid hormone (PTH) to chromosome 15,
along with my assignment, indicate the evo-
lutionarily conserved synteny of these loci on
the short arm of human chromosome 11 and
on bovine chromosome 15. The analysis of
the distribution of the autoradiographic silver
grains suggests that FSHB is more distalty
located than are HBB and PTH, contrary to
the order of these loci on the short arm of
human chromosome 11.

Attempts have been made to establish sys-
tematically the gene maps of domestic
species of animals by identifying evolu-
tionarily conserved segments of chromo-
somes.12 We have shown the conserved
linkage of the loci for parathyroid hor-
mone {PTH) and /9-globin (//SB) in cattle
and have assigned the linkage group to
bovine chromosome \5.* PTH and HBB
map to the short arm of chromosome 11
(1 lp) in humans and to chromosome 7 in
mice, respectively. From a comparative
point of view, human l ip can be divided
into at least two segments: a distal region
containing PTH and HBB, corresponding
to a part of murine chromosome 7, and a
proximal region containing the loci for cat-
alase {CAT) and the /S-polypeptide of the
follicle-stimulating hormone {FSHB), cor-
responding to a part of murine chromo-
some 2.10 Genes from both regions map to
chromosome Dl of the cat.8 Because the
bovine gene for the /S-polypeptide of FSHB
has been cloned, I attempted to determine
its chromosomal position in cattle by in
situ hybridization to delineate the extent
of the conservation of human 11 p on cattle
chromosome 15. I present evidence that
FSHB also maps to bovine chromosome
15.

Materials and Methods

I obtained chromosome spreads from fi-
broblast cell lines by the mitotic shake-off
technique. The fibroblast cell lines had
been established from fetal bovine tissue.
Metaphase spreads were QFQ-banded and
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Figure 1. Histogram showing the distribution of autoradiographic silver grains from 102 metaphase spreads after in situ hybridization with an FSHB-specific sequence.

photographed prior to in situ hybridiza-
tion, as described elsewhere.3 The probe
for the FSHB locus was a 1,500-bp bovine
cDNA insert excised with Hindlll and EcdR\
from a recombinant pGEM3 plasmid.6 The
FSHB-specific sequence was labeled by the
random priming method1 3 to a specific ac-
tivity of 2 x 108 dpm/Mg DNA, using three
tritiated nucleotides. The labeled DNA was
separated from unincorporated nucleo-
side triphosphates with a Sephadex G-50
column and was recovered by ethanol pre-
cipitation in the presence of alkali-sheared
salmon sperm DNA (10 ng). In situ hy-
bridization was done according to the
method of Harper and Saunders,5 with
modifications as described by Fries et al.3

The concentration of the probe in the hy-
bridization solution was 20 ng/ml. Auto-
radiography of slides was done for 14 to
20 days.

Results

Figure 1 shows the distribution of auto-
radiographic silver grains after hybridiza-
tion in 102 Giemsa-stained metaphase
spreads. All spreads were QFQ-banded
before in situ hybridization to allow chro-
mosome identification. The relative posi-
tion of silver grains along the Giemsa-
stained chromosomes was estimated, the
chromosomes were identified, and the
grains were assigned to one of 324 units
scaled to the average diameter of a silver
grain (0.55 /im). The band idiogram shown
in Figure 1 was prepared according to the
Reading standard.9 Of 606 silver grains
touching a chromosome, 10.7% were as-

60
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Figure 2. Composite histogram of silver grain distribution over chromosome 15 from three in situ hybridization
experiments, using three probes. Data for HBB and PTH from Fries et al/1

sociated with chromosome 15. This chro-
mosome amounts to 3% of the haploid ge-
nome length. A total of 83.1% of the grains
found on chromosome 15 were concen-
trated over bands q24-qter. This grain dis-
tribution indicates the location of FSHB
within these bands, most probably in bands
q26 and q27 (Figure 2).

Discussion

Using in situ hybridization with an FSHB-
specific probe, 1 assigned FSHB to bovine
chromosome 15. This assignment was
partly expected because of our previous
assignment of PTH and HBB to bovine
chromosome 154 and because HBB, PTH,
and FSHB are syntenic in humans. Thus,
it is quite likely that the gene content of
at least half of human 1 lp is conserved on
cattle chromosome 15, with HBB mapping

to the tip and FSHB mapping to about the
middle of human lip. CAT, another locus
very close to FSHB in the central region
of 1 lp, has recently been shown to be syn-
tenic with HBB and PTH in cattle (J. Wo-
mack, persona] communication). Compar-
ative mapping therefore allows the
provisional assignment of gene loci locat-
ed between HBB and FSH on the human
gene map to cattle chromosome 15.

With FSHB, HBB, and PTH having been
regionally mapped to cattle chromosome
15, it is possible to draw conclusions about
the position of the gene loci relative to the
centromere. Figure 2 summarizes the sil-
ver grain distribution of the previous PTH
and HBB assignments4 and of my experi-
ment This silver grain distribution sug-
gests a more distal location of FSHB rel-
ative to PTH and HBB. This order differs
from the order of the same genes and the
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centromere on human 11 p, a fact that may
be explained by the reshuffling of chro-
mosome segments during evolution, as a
result of which the orientation of gene loci
to a centromere was not necessarily main-
tained.7

HBB/PTH and FSHB/CAT are syntenic
in humans and cattle but not in mice.10

Womack and Moll11 found more linkage
discordances between humans and mice
than between humans and cattle. This
study accords with their findings. It indi-
cates another example of linkage conser-
vation between cattle and humans that is
not conserved between humans and mice.

From the Department of Animal Science, Federal In-
stitute of Technology, Zurich, Switzerland. This work
was made possible by grants from the Federal Institute
of Technology and the Swiss National Science Foun-
dation. Professor G. Stranzinger provided interest and
support, Professor N. Fechheimer read the manuscript
critically, and K. WOthrich provided technical assis-
tance. Professor R. A. Maurer provided the cloned FSHB
sequence. Address reprint request* to Dr. Fries, De-
partment of Animal Science, Federal Institute of Tech-
nology, ETH-Zentrum, CH-8092 Zurich, Switzerland

A New Black Tarsomere
Allele in Aedes aegypti
(Diptera: Culicidae) from the
Island of Grand Comoros

M. Coetzee and N. van Schaik

We received a sample of wild larvae of Aedes
aegypti (L) from the Indian Ocean island of
Grand Comoros. Several of the adults reared
from the larvae had some degree of black
scaling on hind tarsomere V, which is normally
all white. The results of crosses of the new
mutant with normal A. aegypti and a strain
homozygous for the gene black tarsomere
(blf) showed that the black scaling is con-
trolled by a single autosomal gene that is
allelic to bit. The new allele is dominant to
black tarsomere but incompletely dominant
to the wild type.

Ornamentation of the tarsomeres of Aedes
aegypti (L.) normally involves large areas

of black and white scaling, with hind tar-
somere V being completely white (Figure
la). Edwards2 described a black-legged
form of A. aegypti var. atritarsis from Ac-
cra, Gold Coast. This variety had a marked
reduction of white scaling on all legs (Fig-
ure Id). Subsequent work on the genetics
of A. aegypti demonstrated that this trait
is controlled by an autosomal recessive
gene designated black tarsomere (WO1

We received a sample of wild larvae from
the island of Grand Comoros in 1985. A
morphological variant with black and white
scaling on hind tarsomere V was noted
(Figure 1, b and c). All other legs were
normal. We report the results of breeding
experiments between the new mutant and
normal A. aegyptiand a strain homozygous
for black tarsomere (6/0-

Materials and Methods

We received 10 larvae of A. aegypti col-
lected in the wild on the island of Grand
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Heterozyqote

Figure 1. Diagram showing variation of black scaling on the hind tarsomere V of A aegypti. (a) W — wild-type,
all-white scaling on tarsomere V. (b) about six black scales at the tip, seen in the F, progeny when wild-type
and COM were crossed, (c) COM - half-black tarsomere V. (d) bit - all-black tarsomeres.
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