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groups and other structural defects all support the
cis-syndiotactic double chain structure, and indicate
that 95-989, of the phenyl-T units in the higher
polymers are in the cis-syndiotactic configuration.
This arrangement of trifunctional units into a
linear, double chain network is reminiscent of that
found in DNA. Calculations of bond angles and
examination of models show that the cis-syndio-
tactic ladder structure is the only extended, regular
network of three-connected units which can accom-
modate the rigid, bulky phenylsilsesquioxane
groups while maintaining tetrahedral bond angles
on the silicons and the preferred bond angles of
ca. 155°¢ on the oxygers.

The results show that the formation of an
ordered one-dimensional network (double chain
polymer) under equilibrium controlled conditions
can be a spontaneously stereoselective process,
probably for much the same reasons that the
formation of ordered three-dimensional networks
(crystals) can also be spontaneously stereoselec-
tive. In both cases the requirement that each
structural building unit be at a bridgehead position,
joined to three or more others in such a way as to
avoid bond angle distortions or steric hindrance,
places severe limitations upon the permissible
modes of bond formation. It is suggested that this
inherent stereoselectivity of network structure
formation may help account for the evolution and
operation of the network polymer systems which
play such prominent roles in living organisms.

(4) R.F.Curl and K, S. Pitzer, THIS JOURNAL, 80, 2371 (1958).
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KarrL W. KRANTZ

THE POSSIBLE PARTICIPATION OF FLAVIN ADENINE
DINUCLEOTIDE IN ADENOSINETRIPHOSPHATASE
ACTIVITY!

Sir:

Recent reports of the effects of reducing agents?
and flavin antagonists® on the ATPase! activity
of mitochondria, and subparticles therefrom, indi-
cate that a flavin derivative is possibly involved in
the process. Because of the importance attached
to ATPase as a manifestation of the system of oxi-
dative phosphorylation, it was decided worthwhile
to investigate the question of flavin involvement
with the soluble ATPase of desiccated mito-
chondria.®

Materials and Methods.—Livers of adult, male
Sprague-Dawley rats were the source of mito-
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chondria isolated by conventional procedures.
The mitochondria were converted to acetone
powders immediately after isolation. Extracts of
the powders were obtained by homogenizing in
0.25 M sucrose, and retaining that portion of the
solution unsedimented by centrifugation at 105,000
gfor60min. For maximal utilization, the extracts
were lyophilized and reconstituted in water as
needed. Enzyme activity was determined by the
Martin and Doty procedure.® The FAD was of
999%, purity.’

Results.—Previous work had shown that the
ATPase of these preparations was greatly stimu-
lated by dithionite and agents such as NaHSO,
and NaHS. This effect indicated a possible re-
quirement for a reducible cofactor or functional
group. Oxidized and reduced DPN, TPN and
cytochrome ¢ had no effect on ATPase activity.
However, experiments with FMN and FAD yielded
rather dramatic results.

Figure 1 shows the effects of FAD on the ATPase
activity in the presence of Mg*+ or DNP. Pi
formation with either activator is definitely ele-
vated in the presence of added FAD over a range
of FAD concentrations. In both cases the stimu-
lation is maximal at 4.4 X 10~* M/ FAD, and can
be detected at the lowest concentration used (3.6
X 1078 M). Incontrast, FMN at these and higher
concentrations has no discernible effect. Control
experiments indicate that FAD causes no Pi for-
mation in the absence of ATP.
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Fig. 1.—Stimulation of ATPase by added FAD—condi-
tions: 6 X 1072 M Tris buffer; 0.75 mg. protein; 1.2 X
102 M ATP; involume 0.5 ml.; incubatjon temp.is27°;
curve A, 1 X 1072 M DNP, pH 8.5, 10 min. incubation;
curve B (accessory ordinate), 6 X 1073 7 Mg*+, pH 9.0.
4 min. incubation.

Table I shows that this phenomenon is reproduc-
ible with this type of preparation. In each of the
four extracts tested, there is a definite stimulation
by FAD which may be as great as 1009%. One
problem encountered with the soluble ATPase
is loss of the DNP and Mg+t responses, particu-
larly the former, under a variety of storage condi-
tions. It was hoped that this process could possibly
be due to dissociation or destruction of FAD.

(6) L. Ernster, in “Methods of Biochemical Analysis,”* Interscience

Publishers, Inc., New Vork, N. V., 3,1 (1956).
(7) Obtained from California Corp. for Biochemical Research,
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TABLE 1
Errects or FAD on SoLusLE DNP anxp Mg*+ ATPase
ActiviTy
Conditions: 23 pmoles Tris, pH 8.5 and 9.0 in presence

DNP and Mg**, respectively; 6 wmoles ATP; 0.3-0.75
mg, of protem, in volume 0.50 ml. Incubated 10 min.
an%84 min. in presence of DNP and Mg®**, respectively,
at

,-——-Mxllmmoles Pi lxberated/mg protei n——wm——r

~—1 X 1073 P—— —8 X 1073 M Mgt+t—
Extract 0. 00045 0.0045 0.00045 0.0045
FAD: . M M A M
L-8 193 221 218 495 605 646
L.7 456 475 514
L-11 421 520 503
L-10 190 375 535 676
L-10° 138 248 423 476

¢ Preparation aged 48 hours at —17°,

With an aged extract FAD is still stimulatory,
but it is incapable of restoring the original level
of activity. However, part of the activity loss
may be attributed to the existence of a multiplicity
of ATPase entities in these extracts,? only one of
which involves a system employing a flavin moiety,
but all of which involve Mg++,

As with mitochondria and particulate prepara-
tions, the soluble ATPase is strongly inhibited by
flavin antagonists such as atebrin and chloro-
promazine. However, the effects of such mate-
rials on the ATPase of these preparations differ
in several respects from those observed with the
particulate preparations®: (1) ATPase activity
is inhibited in the presence of DNP or Mg*+,
there being no evidence of a stimulatory concentra-
tion range in the presence of DNP.# (2) Amytal
does not reverse the effect of atebrin, but rather
augments it.

These results provide the first direct evidence
for the possible involvement of a flavin (FAD) in
ATPase activity. They differ from results ob-
tained on a soluble Mg*++-ATPase derived from
sonicated mitochondria.® It must be presumed
that desiccation yields a more complex molecule
or system which employs FAD as a possible co-
factor or prosthetic group. Work is being con-
tinued to further detail the function of FAD in
ATPase activity.

(8) R. Penniall, Biochem. Biophys. Acla, in press.
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RALPH PENNIALLIC

TRANSITION POINT DEPRESSION OF CESIUM
CHLORIDE BY RUBIDIUM CHLORIDE
Sir:

A previous note! indicated that the observed
transition point depression of cesium chloride by
rubidium chloride? cannot be reconciled with the
recently observed heat of transition, AHj., of cesium
chloride.? This warrants a closer examination of

(1) J. Krogh-Moe, J. Am. Chen. Soc., 82, 2399 (1960).

(2) L. J. Wood, C. Sweeney and M. T. Derbes, ibid.. 8%, 6148
(1959).

(3) C. E. Kaylor, G. E, Walden and D. F. Smith, J. Phys. Chem..
64, 276 (1960).
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the relation between these quantities, given by the
equation

AHtr

AR — TuaS = — (Ttr —- T} +

TmdT (T
T"’fn, Tt [, 64T (D)

Here A and AS are the relative partial molar
heat and entropy, respectively, of cesium chloride
in the solid solution saturated with cesium chloride
at the temperature 7T,. T is the transition tem-
perature of pure cesium chloride and Acp is the
difference in specific heat of high and low cesium
chloride. The above expression simply amounts
to equating the free energy of pure low cesium
chloride at the teniperature T'n with the partial
free energy of cesium chloride in the saturated
solid solution at Tm. Pure high cesium chloride
supercooled to Ty, is taken as the standard refer-
ence state, The equation only requires that the
observed condition of no solid solubility of rubid-
ium chloride in low cesium chloride? prevails up
to Ti. (For further details, the completely anal-
ogous treatment of a l1qu1dus curve might be con-
sulted.4)

In the earlier paper,! these approximations were
introduced in equation 1

AH =0 (2)
AS = —=Rln p (3)
Acp = 0 (4)

Here p is the mole fraction of cesium chloride in
the solid solution and R is the gas constant. It
is not obvious, however, that these approximations
are permissible. In view of the apparent dis-
crepancy of the transition point depression curve
with the heat of transition it would be of interest
to obtain numerical values for A7, AS and Ac,.
A theory by Wasastjerna® (w1t‘1 modifications by
Hovi®) for the integral heat of mixing of solid alkali
halides may be used to derive fairly reliable ex-
pressions for AH and AS. Starting with Hovi's
equations® and the definition of partial molar
quantities, these equations have been deduced

o C;;;m[(l = prf1 b - 20
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D 430+ T AT T TR
g 3AR/

v -3 @

A8 = =R[Iu(p = (1= o) = (1= p)XL 4o -

(1 = 2p)1 -~ p)n :’
1 —=2(1 —em)(1 + a)p(t — )

In these equations N is the Avogadro nmuumnber, €
is the Madelung constant, e the charge of an elec-
tron, R the equilibrium distance between cesium and
chlorine nearest neighbors in the lattice and AR
the difference between R and a corresponding
quantity for the rubidium chloride lattice. The
three quantities ¢, # and ¢ are given by the equa-
tions®

(4) C. Wagner, “Thermodynamics of Alloys,”
Press, Cambridge, Mass., 1952.
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