only conditions of performance and
nonperformance but also the long-term
effects of training.

Our observations indicate a clear de-
pendence of cortical cell activity on the
behavioral state of the animal (/0).
On the basis of these results we argue
that the interpretation of electrophysio-
logical data in sensory systems must
take into consideration not only the
physiological state of the preparation
but also the training and current be-
havioral state of the awake animal. We
suggest that interpretation of cellular
activity in sensory behavior requires,
beyond the traditional analysis of neu-
ronal response to stimulus manipula-
tion, the specification of rigidly defined
behavioral contexts within which stim-
uli are presented. The effects on cell
activity of systematic changes in the
animal’s behavior can then be assessed.
A number of conditioning procedures,
such as the RT method, are available
for the precise measurement of sensory
function in animals (/7). Coupled with
available chronic electrophysiological
procedures and adequate control of
the sensory stimuli, these procedures
satisfy the requirements of such an ap-
proach. They permit the systematic in-
dependent control of both the periph-
eral input to the animal and the
behavioral context within which it is
presented. It is proposed that such an
approach is necessary if we are to
evaluate the role of central structures
in behavior (12).
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nates. The correct values of the con-
formations are shown in the first
column of Table 1. In any case,
thesz RNA coordinates, from a manual
model-building study, have for some
time been superseded by the more

accurate results of linked-atom least--

squares refinements (5, 6), the second
of which utilized high quality data from
a synthetic, complementary double-heli-
cal RNA that provided almost twice as
many x-ray reflections as the original
(isostructural) viral RNA. Rubin et al.
(1) were concerned also to emphasize
the conformational differences between
UpA and A-RNA. Use of the erroneous
angles or even the corresponding cor-
rect, but inaccurate, values obscures
some striking similarities in conforma-
tion.
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Rather than compare the UpA con-
formations with a single polymer struc-
ture determination (however accurate),
we show in Table 1 the mean values
(and estimated standard deviations from
the mean) of conformation angles (Fig.
1) found in eight appropriate (7), heli-
cal, polynucleotide structure determina-
ations. We also show corresponding
data derived from x-ray analyses of
monomer crystals (8).

Twenty values for conformation
angles in two structurally distinct UpA
molecules are available (Table 1). Ex-
cept in three instances (¢ of one mole-
cule and ¢, ¢ of the second) the values,
or average values where appropriate,
differ by less than two standard devi-
ations from the corresponding average
values observed for polynucleotides to
date. The three exceptional values are
equally similar to conformational alter-
natives noted in monomers (9). In the
great majority of its conformation-
angles, therefore, UpA has values no
more different from any particular

Table 1. A comparison of the backbone conformations in UpA, double-helical polynucleotides
and monomers. The angles are defined in Fig. 1. No estimated standard deviation (E.S.D.)
from the mean is shown for ¢ in the case of the polymer structures (*) since the sugar ring
was kept fixed in the linked-atom, least-squares refinements.

(UpA) 1 (UpA) 11
Confor- AEarly (deg) (deg) UpA Mean values (and E.S.D.)
mation -RNA mean :
angl results d Linear M
gles (deg) A U A U (deg) polymers ogomers
. (deg) (deg)
X 62 108 80 98 69 89 89(9) 79(10)
P 75 94 81 83 87 86 83(*) 77(13)
£ 69 52 54 57 49 53 53(3) 52(8), —179(9),
—67(2)
9 165 —167 —159 —163 —169(17) 176(13)
W —78 —88 84 — 69(17) 60(15), —179(9),
@ —83 164 84 —60(14)
w —136 —138 —159 —149 —166(19) —108(16)
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Fig. 1. Conforma-
tion-angle nomen-
clature (9). The
relative orientation
of the sugar and
base rings is mea-
sured by x, the
dihedral angle C2-
C1-N1-C2 (pyrimi-
dine), or C2-Cl-
N9-C4  (purine).
Zero angles in all
cases would cor-
respond to cis con-
formations in the
chain.

polynucleotide result than is commonly
observed. The three exceptions, while
noteworthy, should not be allowed to
obscure this interesting result.
STRUTHER ARNOTT, D. W. L. HUKINS
Department of Biological Sciences,
Purdue University,
Lafayette, Indiana 47907
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Arnott and Hukins’ comment con-
sists of essentially two parts. First, they
point out that we have made some
errors in reporting the torsion angles
of A-RNA (RNA-11). Second, they
claim that our emphasizing the con-
formational differences between UpA
and A-RNA has obscured the similari-
ties in their conformation. Regarding
the first point, we acknowledge that
errors were made in citing some of the
torsion angles of A-RNA. Four of the
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values were in error by 2°, 4°, 5°, and
8°, It should be remarked that these
errors are comparable to the estimated
standard errors (E.S.D.’s in the torsion
angles generally obtained in fiber dif-
fraction studies of polynucleotides [It
may be noted that Arnott and Hukins
in their comment have made errors of
6°, 8°, and 11° in reporting the values
of the torsion angles C2-C1-N1-C2 (pyr-
imidine) and C2-C1-N9-C4 (purine)
of UpAl and UpA2 which they de-
duced from our published values of the
glycosyl tension angles Xgy. These
errors are highly significant in com-
parison to the E.S.D.s in the torsion
angles in the UpA structure.] The errors
in the A-RNA torsion angles neither
invalidate our conclusion that the major
differences in the overall conforma-
tions of UpAl and UpA2 and the cor-
responding unit in A-RNA occur in
the conformation angles about the
P-O3’ and P-OS5’ ester bonds, nor do
they obscure the similarities in the re-
maining conformation angles of the
sugar-phosphate bonds (!, table 1). We
naturally emphasized these striking con-
formational differences because the con-
formation about the P-O3’ bond in
UpAl differs by 113° from the cor-
responding value in A-RNA while the
conformations about P-O3’ and P-OS5'
in UpA2 differ by 167° and 162°,
respectively, from the corresponding
values in A-RNA. Furthermore, the

emphasis of P-O bond rotations was
made because it has important bearing
on the folding of polynucleotide chains
into hairpin loops.

With respect to their second point
of having obscured the conformational
similarities in UpA and A-RNA, we
completely disagree. It is clear from
our comparison of the torsion angles
given in Table 1 that the conformation-
al angles of the sugar-phosphate back-
bone other than those about the P-O
ester bonds are similar. In addition,
we did emphasize (I) that all four nu-
cleoside moieties of the two UpA
molecules exhibit the preferred anti
conformation about the glycosyl bond

~and C3’-endo, C2'-exo sugar pucker-

ing similar to that of A-RNA.

We have given further details of the
comparison between UpA, mononucle-
otides and nucleosides, and polynucleo-
tides elsewhere (2).
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2.

Stability in Zoological Nomenclature

Mayr et al. (1) discussed the pro-
cedure of protecting well-established
names of animals by means of Article
23(b) of the International Code of Zo-
ological Nomenclature but they did not
present the complete history of Declara-
tion 43 (2) in their article. They quote
Declaration 43, but omit the first two
items of the Declaration, which read:

1. Article 23(b) is hereby repealed.

2. For the period from 6 November
1961 to the date of publication of this
present Declaration [December 1970],
Article 23(b) is to be read as follows:

The only reference to these state-
ments by Mayr et al. is in their note 2:

The so-called “Declaration 43” . . .
purporting to repeal Art. 23(b), does not
represent the vote of the Commission
. . Furthermore, the Commission has
the authority to classify and interpret
the Rules, but only the International
Congress of Zoology can repeal any pro-
vision of the Rules.

Repeal of Art. 23(b) certainly does
represent the vote of a majority of the
Commission as shown in the 27-page
history of the case that follows the
Declaration, The members of the Com-
mission voted on four proposals:

1) Accepting the draft Declaration as
a satisfactory new text of Art. 23(b)
—passed 16 to 7.

2) Requesting the XVII International
Congress of Zoology to replace the
text of Art. 23(b) with the present
Declaration—passed 14 to 8.

3) Making the Declaration come into
force as of January 1961—passed 16
to 6.

4) Requesting the XVII International
Congress to delete Art. 23(b) from
the Code—passed 13 to 10.

Item 4 seems to us clear and un-
ambiguous, and there can be no ques-
tion of the opinion of the majority of
the Commission. This vote was taken
only for the record (2), and was not
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