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1 Intreduction

Several authors have recently studied RNase A
[3—4] and RNase S [3] by ORD anrd CD techaiques.
The resnlts obiaszed show that the main structuzal
features of both molecules, in aqueous solution, are
closely relaied and consistent with the structores
eincidated by X-tay studies {5, 6]. The crystallo-
graphic data show that in both molecules about 56%
of the N-terminal eicosapeptide is in an o-helical
conformation [5, 6]. However, in a previous com-
munication {7] we showed that the S-peptide, in
agueous solution, is essentially in random form when
separated from the Sproiein.

On the basis of these resulis it was proposed {7]
that in the binding process the S-pepiide undergoes a
coil-to-helix ransition.

The aim of the present paper is io give experimen-
tal evidence for the preceding hypothesis by demon-
styating that the S-peptide is indeed =2ble 1o assume a
helical structure through a soiveni-induced conforma-
tional iransition.

In fact, as already sngpested [7], one can assaune
that the presence of the S-progein is equivalent to a
change in the solvent composition which is able 1o
infuce in the S-peptide 2 cenformational transition

* Forihe nomenclature regarding S-peptide, S-pi1otein,
RiNase A, and RNase S see F. M. Richards, Proc. Nail. .
Acad. Sci. US 44 (1958) 162, Abbreviations used: ORD,

.. .optical rotatory dispersion; CD, circular dichiroism, SDS,
sodinm dodecyl sulphate; TFE, iriflucrocthanol.
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towards helix formation by a decrease of the dielec-
iric consiant of the medium.

Accordingly we have investigated by circular di-
chroism the S-peptide conformation in the presence
of SDS and TFE, which aze knovn io cause a tran-
sition from the ranéom to the helical form in poly-
peptide systems.

2. Experimental procedures

S-Peptide was preparea according to the literature
{8—10}. TFE was obtained from Halocarbon Products
{Hackensack, N. 1.) and used without furiher porifi-
cation. Recrystallised SDS was obtained from Scho-
chardt {(Mimchen). CD measurements were made with
a Jouan Mod. CD 185 dichrograph_ with nitrogen-
{flushing below 200 nm. The instrument sensitivity
was kept at 1 1o 2X 102, Cylindrical fused quariz
cells with 0.1 and 6.05 cm path lengths were used.
‘The usual instrumental precautions were taken to
avoid artefacts. All solution measnrements were per-
formed at peptide concentrations in the range 0.3—
1.0 mg/ml. Twice distilled water was nsed. The data
are expressed in terms of [6]5;,, the mean residue
molecnlar elipticity, defined as {8]; = 3300 (g - &),
deg cmi? dmole— !, where (e,—¢,) is the difference

* between the molar {on a mean residue basis) extinc-
tion coefficienis for left and right circularly polar-

ized light.
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Fig 1. Farnliravinlet CD of S-peptide: (a) in water; (b) in
0.05 M SDS; {c) in water-TFE (i:1); (d)in 160% TFC.

3. Results and discussion -

In fip. 1 the CD spectra of the S-peptide in waler,

0.05 M SDS, water-TFE {1:1), and 100% T¥FE are ze-
. poried. As is clearly discernible, ihe negative band

originally present at 227 nm in water is shifted to
225 nm in 0.05 M SDS and to 222 nam (the typical
wavelength of the amide n-#* transition of the o-
helix {311) in the preserce of TFE. Furihermore the
sotational strengih of the band is enhanced in solnticns
of increasing TFE concentration {figs. 1 and 2). Corre-
spondingly, the large negative band centered on ca.
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Fig. 2. Sotvent-irduced confonrational iansitiou of S-peplide.

Solntions prepared by mixing S-pepride in wa er and TTE.

198 nm in water and sxociated with the amide 77~
wransition of disordered polypeptides [11], vanishes
and is replaced by another negative band which, ian
100% TFE, appears at 207208 am, i.e. at the typi-
cal wavelengith of the =mide parailel 7-7°* transition
of the e-helix [i1].

It is evident thet ths S-peptide becomes helicai by
underaoing a solvent-iniduced conformational transi-
ticn and that the value of approx. 55% of a-helix in
100% TFE is reachad.

It is interesting to recall that, according to X-ray
data, the S-peptide is 50% helical when associated 10
the S-protein [€]. Fig. 2 shows the variatior of the
mean residue molecular eiplicity [#] a: ihe maxi-
mmam of ithe longer-wavelength band as a funciior of
the solvent composition. The curve obizined s very
similar to that exhibited by glicagon in water-2-chiloro-
ethanol mixtures [12] . In addition gluczgon has been
shown to form a-helices in alkabine aggregation [i3.
14] and presumabiy alsc on crysiailisatiin [15]. This
behaviour seems 1o be paralieled by the S-peptide in
iis non-covalent 2ssoctition with S-protein. In both
cases the transition would be enezgetically favonred
by the greater extent oi the hydrophotis interactions.

1t wili be of interest io see whether the property
of the S-peptide to unddergo a selvent-indhiced transi-
tion also extends 1 the synthet’c S-peptide analopues
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whir:];rwe have prepared [16], and 1o comzelate snch
properiies with their S-protein activating capacities.
Finaily the following speculations may be made. The .
1ole of the S-peptide in the generation of ribonuclease

aclivity, when S-peplide and S-protein enite, has been
- reinted by Hofmann §17] and by Finn and Hofmann

{18] 1o the mode of action of the polypeptide hor-
.mones by assuming that the hormones transform cell
receptor sites into enzymes. We think that, anzlogously
to the S-peptide, the linear polypeptide hormones,
owing 10 their relatively low molecular weights, gen-
~ exally possess in solution a variety of conformations
which are continuously interchanging, that is to say,
they are molecules with some degree of flexibility..

By interacting with the receptor the hommone is
forced into the proper conformation to constitute
the active enzyme.

Furthermore, as the S-peptide constitutes the N-
terminal part of the intact proiein, the resulis given
in the present paper are of interest in conneciicn with
the proklem of the confoimation assumed by the
growing polypeptide chain as it comes off the ribo-
some. Studies along this line are in progress.

The authors wish to thank Mr. U. Anseimi and
Mr. D. StivaneHo for their skiliful rechnical assistance.
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