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VOA. KiZel 4’}—
DISSYMMETRY OF LIVING SYSTEMS

Moscow Physico-lechnical Institute
Dolgoprudny, USSR

At the present time, it may be considered as sn established
fact thst chiralkty substznces are prefersble for constructing
the most importsnt elements of living systems snd that homochi-
relity is edvsntzgeous since it provides & greet kinetic effi-
clency of stersoselective reactions lKizel, 1985].

However, the quéstion of a definite sign of chirglity ob-
served in nsture is up to now the point at issue. It should be
remerked that souws substences used in living orgsnisms appesr
to be exclusively right hended, others (e.g. amino scids) sre
exclusively lefthanded. At sny reste, in vitslly important struc-
tural formstions the combinstion of different signs seems justi-
fied but the reasson for a distinct choice of one of the alterna-
tive combinstions remeins unclear.

As is known, in the system of chirel molecules of different
signs in thermodynemically nonequilibrium systems (living system:
belong to them) in the presence of metsbolism with the environ-
ment, two nonequilibrium but stetionary stztes with an excess of
antipodes of this or that kind occur; with an incresse of metsbo-
lism the excess increases up to the totsl opticsl purity. Bifur-
cetion texes place when a certsin threshold vslue of metabolism
in schieved.

It is also shown that at the initial stsges of originating
metabolism end in the region of the bifurcetion of a system, a

slight excess of one of the gntipodes caused by fluctuations or
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an outside influence is sufficient for orienting the system
along one of the routes [Morozov et al. 1983%, Fajszi, 1982] o
Thus, three mains suppositions sppesred:

1) An zccidentsl fluctuation in sn initially racemic sub-
stsnce st the moment of formstion of the first living systeus
end of the originstion of metebolism with the environment, i.e.,
in the region of bifurcation, end & further developument of the
systems of only one sign;

2) The origination of living systems of different signs in
Variods areas with s subsaquent "“victory" of one of them when
the areas come into contsct with each other.

3) The influence, especlally in the region of bifurcetion,
of a barmanent external dissymmetric factor.

Assumption 1) accounts for dissymmetry most simply =nd un~
contr:dictorily, provided the living systems originste during
ons event in g definite smgll arees st 8 definite time. The cal-
culgtions of the necessary end permissible range of fluctuations
Duorozov et al., 1983] confirm the acceptsbility of this mecha-
nism though inherently local independent fluctuations of different .
signs at sdjacent points sre possibla.

However, & greet number of such events, which is, spparently,
unquestionable, will inevitably result in the aress of right-
hgnded and lefthanded systems (substrstes of different signs,if
any, may, in principle, be used).

Assumption 2) is, in essence, a development of the f£irst one.
It is shown in [ﬁeldovitch et al. , 19861 that in the presencs
of the contact of two sreas of different signs, utilization of an

achiral substrete in both of them, possible mutual diffusion and
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mutual inhibition, of crucisl importence is the geometry of sreas -

the curveture radius of the interfsce (i.e., indirectly, the
relstive dimensions of the aress). If the curvsture redius is
finite ( ~ 10% - 10™ cm), then there will be th¥ victory of one
of the forms the expension of one area snd the contrezction cf the
other.

The velocity of motion of the interfzce of the sreas depends
on two independent fasctors: the rstio of & diffusion cogfiicient
to the redius of curveture snd s grester efficiency oi self
replicstion of one of the forms as a result of the possible, in
principle, influence of sn external dissyametry fsctor.

Lssumption 5. The discussion gbouv the possible iniluence of
s dissymmetricsl external fector on the dissyametry of living
systems continues up %o now. The search for such & factor in the
chirgl combingtions of electric, megnetic end grezvitetional fields
hes failed. Nowadays, the only possible fsctor is tesen to be the
affact of week intersctions where "righthanded" end "lefthended"
sides are distinguished.

Phere are two probgbilities: 1) the effect of neutrel cur-
rents in stoms and 2) the ssyumetric rediolysis produced by pole-
riged electrons.

The first one results in the difference of the energy of
enantiomers 10”17 eV, only for the stoms at the end of the llende-
leev tebls it csn be of tns order lO"12 (~'z5); for the molecules
consisting of light atoms the rocent estimates give lO_18 eV

lTranter, 1985] o This guantity is exiremely small, especilally,

8s compeared to the influsnce of the curvesture of interfece wnd
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of fluctustions. Besides, & very lsrge resource of primary biomassh,
is necessary for producing spprecisgble influence - such a great,
thet the fluctustions dispersion could reduce or exclude their
inf luence « However, recent estimates [Morozov et al., 1984] ghow,
thet the supposed resource is still sufficient for the effect of
we sk intersctions to manifest itself, end this factor canno‘i: be
disregarded.

‘Phe possibility of asymmetric rasdiolysis has been investiga-
ted experimentally for a long time ( see, e.g.,[Bonner et al.,l9849)
But all the results were negative; rsdioratcemization was even
observed. According to the estimutes the asymmetry of radiolysis

must not exceed 1070 - 10°11

3 the latter value is more probable.
Besides, the electron depolarises gradually.

The edvocates of the hypotheses concerning the influence of
weak interactions put forward assumptions about the presence of
the locel powerful sources of polarized electrons - the deposits
of 23bu y its spontansous fission, ngtursl “"fission resctors",
and the svailagbility of 26A?, in nature. The assumptions about
the role which cen play the emission of novee and supernovse
ware even put forward. It was also pointed out, that/ according
to Eigen)lifa could origingte at low (up to -20°C) tempsratures
when fluctugtions were essentiglly suppressed, as well, as the
recemisstion] Hegsloém el of 1985].

We see the problem is not solved yet, it requires the inter-
pretation of some possible events and certsinly merits attention.

The final result of discussion disregerding, we must agreae,

that only living systems, because of their physico-chemical pe-—

culisrivies, cen essentially emplify the iritially arissd (or so
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far arising) an very insignificant excess of ons of chirel forms
of them.

8o far as the presence of chirality striking manifest itself
at all steps of biologicsl hierarchy, the question is of great
interest.
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