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has been found to be related to the menstrual eyele,
with maximum exeretion in the urine occurring at
mideyele. The guanidoacetic aeid index of 10 male
patients with eirrhosis of the liver was found to be
between 0.040 and 0.17, and appears to be related to
the degree of cirrhosis as approximated by the usual
clinieal eriteria.

The impression gained above, namely, that in human
cirrhosis a deficiency of methylation of guanidoacetic
acid may exist, was confirmed by eomparing guanido-
acetic acid indices of normal men and men with ecir-
rhosis after either the oral or intravenous administra-
tion of guanidoacetic acid. Patients with eirrhosis
tended to show significantly higher elevations of the
guanidoacetic acid index than did the normal controls.
The administration of methionine before giving
guanidoacetic acid has, as yet, given only equivocal
results.

Results of these investigations will be submitted in
detail in a future publication.
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An “Invisible” Chromosome !

M. Kopant and CURT STERN
Department of Zoology, University of Rochester

Males of Drosophila melanogaster were X-rayed
with a dose of 4,000 r, and their offspring investigated
genetically for the presence of induced chromosomal
rearrangements. Among such rearrangements one
called R?®(+) originated in consequence of at least
~ four breaks in the left arms of chromosomes 2 and 3
and in the right arm of chromosome 4 (2). These
breaks and the resulting rearrangements will not con-
cern us here. In addition, two more breaks oecurred
in the right arm of chromosome 3, causing a deficiency
for the region 95D/E-97Cl, as defined in Bridges’
map of the salivary gland chromosomes. As a result
of the deflciency, the region 95D/E-97C1, present in
the normal homologue of the deficient chromosome,
forms a typical unpaired loop (Fig. 1). No flies have

1 Supported in part by a grant from the Rockefeller Foun-
dation.
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been found which are genetically deficient for this re-
gion, sinee every individual earrying a deficient chro-
mosome also eontains the excised fragment. Larvae
carrying one or two 95D/E-97C1 fragments, in ad-
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Fig. 1.
individual heterozygous for a normal chromo-
s)gzxg«i and one deficient for section 95D/E-
<

A region of chromosome 3 of an

dition to one or two undeleted chromosomes 3, are
viable. In the salivary gland nucleus the fragment is
found deeply imbedded in the chromocenter with its
95D/E end, and the other 97C1l end often likewise
attached fo the chromocenter. In this ease the frag-
ment forms a short loop; otherwise it ends freely.
The rearrangement, including the fragment, is dis-
tributed independently of sex, i.e. the fragment is not
linked with either the X- or Y-chromosome. Cyto-
genetic studies show further that the fragment is dis- -
tributed at random with respect to the autosomes, ¢.c.
it represents an independent chromosome. Clearest
proof for this statement is seen in the following re-
sults: A male heterozygous for the R3(+) rearrange-

©
- ment and a set of normal chromosomes was crossed to

a female with normal ehromosomes. Salivary gland
nuclei of six F,-larvae from this eross were shown to
contain three of the four possible viable combinations
of the R3(+) rearranged large autosomes, the normal
large autosomes, and the fragment. Of the six larvae,
two had obtained from the P & the rearranged auto-
somes plus the fragment; three, the rearranged auto-
somes without the fragment; and one, the normal
autosomes without the fragment. Among the offspring
of a normal female and another male which itself had
received the R3(+) rearrangement from one of its par-
ents, and, from its other parent, a chromosome 2 carry-
ing an inversion as well as a normal echromosome 3,
the following types of constitutions were found: two
larvae without the R3(+) rearrangement but with the
95D /E-97C1 fragment, and one larva likewise with-
out the R3(+) rearrangement and lacking the frag-
ment. :

The origin of the kinetochore to which the fragment
presumably has been joined is not known with cer-
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tainty. It may be assumed that the proximal end of
the fragment is translocated to a base of chromosome
4. It is known that the origin of the R3(+) rearrange-
ment involved at least one chromatid of chromosome
4R, breaking it near its base and translocating to it
the tip of chromosome 3L. It is possible that the two
bases of chromosome 4 required by the hypothesis
originated as a result of breaks induced in the two
chromatids of this chromosome which were transmitted
by the irradiated sperm. It is not clear how the 97C1
end of the fragment terminates. Its tendency to
synapse with the chromocenter brings to mind the
capacity of chromosome 4R to join the chromoecenter
with both its ends. The possibility is suggested that
the fragment became inserted in a chromatid of 4,
which itself became deleted of nearly all of 4R ex-
cepting the base and very tip. ;

The most remarkable property of the chromosome
fragment is its invisibility in metaphase plates of
ordinary mitosis, either of ganglion cells, cells of
imaginal dises, or oogonial eells. In order to prove
simultaneously the presence of the fragment and its
invisibility, nuelei of salivary glands and of mitotic
ganglionie cells were studied from the same individual
larvae. In two cases satisfactory preparations were
obtained. One larva, in its salivary gland nueclei, ex-
hibited normal ehromosomes X, 2, and 3 in diploid
condition, a single chromosome 4, plus the 95D/E-
97C1 chromosome (Fig. 2a). In its ganglionic meta-
phases were visible two normal ehromosomes each of
X, 2, and 3 and a single chromosome 4, but no fur-
ther element could be seen (Fig. 2b). In the seecond
larva two X-chromosomes, a normal ehromosome each
of 2 and 3, and the rearranged chromosomes 2 and 3
were found both in salivary and ganglionie nuclei, as
well as two normal chromosomes 4, and the base 4, tip
3L unit. The salivary cells showed, in addition, the
presence of the 95D /E—-97C1 chromosome. ~Again, the
ganglionic nuclei did not exhibit an element corre-
sponding to this chromosome.

Apparently the 95D /E-97C1 chromosome element is
too small to be visible in mitotie divisions, at least with
the aceto-orecein method used in both temporary and
permanent preparations. The possibility of the ex-
istence of chromosome fragments beyond the limit of
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visibility in mitotic divisions had been considered be-
fore by Neuhaus (1), but correlated study of salivary
nuclei was possible in his cases. Without the investi-
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Fie. 2a.
of a larva possessing normal
somes X, 2, and 3
and the 95D/B-97C1 element.

chromosomes
iploid chromo-
a single chromosome 4,

Part of the salivar,

—5M-—

I'1¢. 2b. Metaphase figure from a ganglion
cell of the same larva. No chromosome cor-
x-e;s;;gnding to the 95D/E-97C1 element is
visible. .

gation of the giant nueclei of the salivary glands, the
existence of the “invisible” chromosome in the R3(+)

rearrangement likewise would have remained unknown.
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