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In considering the orderliness and
precision involved in the develop-
ment of an organism, such as in the
structural and functional differen-
tiation of cells and tissues in multi-
cellular forms, it becomes immedi-
ately apparent that there must be
some system on which final order
and form are based.

Furthermore, when we consider
the transmission of heritable char-
acters from parent to offspring, it
is still further apparent that such
a system must be capable of retain-
ing a storehouse of information or
a memory of specificities from gen-
eration to generation. In this ca-
pacity, deoxyribonuecleic acid
(DNA) is generally regarded as be-
ing the principal encoding mecha-
nism for genetie information
(Beadle, 1957 ; Brachet, 1957;
Hotehkiss, 1955). During recent
years, with the advent of reliable
information as to the structure of
the genetic material (Watson and
Crick, 1953), it has been possible
to give much greater meaning to
the term ‘‘genetic information.”’
SQuch information is visualized as
being represented in the specific mo-
lecular organization of DNA.

Also, in reference to the template
hypothesis (Brachet, 1955; 1957),
it is possible to visualize mechanisms
which can facilitate the translation
of the specific information stored
in the genetic material into the
equally specific structural identity

of macromolecules such as those syn-
thesized during periods of egrowth
and differentiation. In this connec-
tion, an intermediate substance act-
ing in the effective transfer of ge-
netic information from the gene to
the specific end products of genic
action is usually acknowledged. At
least for the most part, this inter-
mediate substance would seem to be
ribonueleic acid (Brachet, 1957 ;
Spiegelman, 1957).

With specific reference to DNA,
this material is generally regarded
as being a very stable substance. Ac-
tually, many investigators regard
the relative constancy of the deoxy-
ribonucleic acid in the ““resting’’
cell nucleus as constituting a gen-
erally accepted hypothesis in mod-
ern biology. This assumption of con-
stancy arises from a number of
observations. First, it is aceorded
support by the fact that, except for
periods of duplication, the DNA con-
tent per chromosome set is supposed-
ly constant for any one species. This
was first suggested by Boivin, Ven-
drely and Vendrely (1948), Mirsky
and Ris (1949) and was later sup-
ported by numerous other investiga-
tions (Alfert and Swift, 1953 ; Swift,
1950). A second supporting evi-
dence for this hypothesis lies in the
ceneral acceptance that, except for
periods of gene replication, the low
rate of turnover exhibited by deoxy-
ribonueleie acid is indicative of high
metabolic stability (Kihara, et al.,
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1956 ; Smellie, 1955; Swick, et al.,
1956). Finally, such data, of course,
tend to fit in with the general belief
that DNA, as the genetic encoding
material, must be maintained at a
constant level and carefully con-
served in interest of the genetic in-
tegrity of living organisms.
Although much support has been
amassed in favor of the constaney
hypothesis, the question may still be
raised as to the absolute universality
of this concept for all biological sys-
tems and for all physiological cir-
cumstances. Indeed, a considerable
amount of data has been aceummn-
lated over recent Yyears which neces-
sitates a re-examination of this con-
cept, at least in certain instances.
Inconstaney has been reported in
various developing and secretory tis-
sues (Finamore and Volkin, 1958;
Leuchtenberger and Schrader, 1952 ;
Moore, 1957; Pele, 1959; Rudkin
and Corlette, 1957 ; Stich and Nay-
lor, 1958, and others) and has al-
legedly been induced by cold treat-
ment (LaCour, et al., 1956 ; Stich
and Naylor, 1958), hormonal
changes (Common, et al., 1951;
Lowe, 1955; MeShan, et al., 1950),
ete. It is quite apparent that in
many cases where instability in the
metabolic activity of DNA has been
reported, such behavior has been di-
rectly related to concomitant varia-
tions in cellular proliferation and,
therefore, to DNA synthesis involved
in chromosomal replication. Such
data, of course, do not stand in refu-
tation of the constaney coneept.
However, at least some of the studies
referred to here (e.9., Finamore and
Volkin, 1958; Moore, 1957; Pele,
1959 ; Stich and Naylor, 1958) ap-
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parently are not resolvable on this
basis and, indeed, seemingly stand
in contradiction to the original con-
text of the constancy hypothesis.

It is not the principal intent in
this study to present a comprehen-
sive review of the literature which
stands in contradiction to the con.
stancy hypothesis, as this has been
done by various other investigators
(Brachet, 1957; Govaert, 1957;
Moore, 1957). Instead, chief concern
will rest with an approach to the
causal analysis of factors which may
possibly underlie certain cases of
DNA instability and the possible
functional significance of such re-
ported phenomena in nucleic acid
biology.,

In this connection, reference
should be made to the extra DNA
known to oceur in the eytoplasm of
many yolk-laden animal eggs
(Fraenkel-Conrat, et al., 1952 ; Hoff-
Jorgensen and Zeuthen, 1952 ; Solo-
mon, 1957). Tt is thought that this
material may represent a general
storage reservoir which funections to
support DNA synthesis during early
embryonic development (Hotehkiss,
1955; Solomon, 1957). In reference
to this ““cytoplasmic DNA"’, Solo-
mon (1957, p. 589) states, ‘““The
nucleic acids (or similar highly
polymerized compounds) may be a
convenient means of storing nuecleie
acid precursors, which could be ob-
tained by degradation when required
by the embryo.’’ Commenting on
the same point, Hotchkiss (1955)
suggests that this substance may
very likely exist as a genetically
nonspecific precursory form of DNA.

Of interest here is the recent work
of Foster and Stern (1958, 1959)
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which indicates that extra sources
of DNA are exploited to support
DNA replication in developing pol-
len of lily anthers. They have shown
that the breakdown products from
DNA of certain neighboring tissues
serve as a source of deoxynucleosides
for DNA synthesis in the micro-
sporocytes and microspores. These
findings stress the possible worth
of “‘extra sources’’ of DNA in pro-
viding prescursory substances for
nuecleic acid synthesis.

Attention should also be directed
to studies on the ‘‘puffs’” of the
salivary gland chromosomes of cer-
tain species (Beermann, 1959 Rud-
kin and Corlette, 1957; Stich and
Naylor, 1958, and others). Puff for-
mation seems to be quite specific for
particular chromosomal segments,
varying characteristically with dif-
ferent cell types and developmental
stages. As noted by Beermann
(1959), such behavior perhaps re-
flects specific genic activity. Of spe-
cial interest here is the localized
build-up of DNA known to oceur
during puff formation in certain
species. As shown by Stich and Nay-
lor (1958), certain puffs in Glypto-
tendipes (Chironomidae) show as
much as an 8-fold inerease in DNA
content at certain developmental
periods. Also, it is apparent that
the DNA content of a particular
puff varies independently from other
segments of the same chromosome.
It seems possible that in some in-
stances specific fractions of DNA
(or high molecular weight polyde-
oxyribonucleotides) may form at
certain chromosomal sites and, upon
being released, perhaps serve in
transmitting genetie information,

gimilar to messenger RNA. As DNA
does not commonly oceur in cellular
cytoplasm, such polydeoxyribonu-
cleotides would perhaps function in
the intranuclear synthesis of certain
specific macromolecules, presumably
by playing an intermediate role in
information transfer from specific
genic loci to specific end-products
of genie action.

Tt is acknowledged that the sug-
gestions noted above are largely ten-
tative, and that the pertinence of
such ideas to nucleic acid biology
cannot be fully determined at pres-
ent.
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