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Positive selection for gene-modifiers is the way for
fixation of the hereditary changes in populations
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The presence of the way for fixation of the hereditary changes in populations has been substantiated. It can
be realized due to gene-modifiers selection. Accordingly, the role of the above genes on the one hand may
involve the de novo arising mutations rendering harmless, while on the other hand — their assimilation.
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Earlier it has been established [1] that the progeny of
silver-blue females (heterogeneous by aleutian (ppAa)
and sapphire males of minks experienced the signifi-
cant deficiency of sapphire kits in the course of five sea-
sons of reproduction. The study on the reasons result-
ing in such disorder revealed the influence of selective
elimination of ppaa embryos [2]. Besides, the progeny,
successfully implanted and completed its prenatal de-
velopment in post-natal period, was shown to possess
the increased levels of all components fitness [1].

Regular is the question — why one part of ppaa em-
bryos is subjected to the selective elimination during
the implantation and the other part is successfully im-
plemented, having competed ppAa embryos for the im-
plantation places?

The increase in fitness of successfully implanted
and new-born sapphire progeny, as well as some other
necessary evidences [1, 2], point at the fact that this
progeny has gone through “screening” of positive se-
lection in ppAa mothers’ wombs. Evidently, such se-
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lective process, as well as any other process, could take
place at the condition of the existence of different ge-
netic differences [3] between implanted and eliminated
ppaa embryos. Having understood the essence of these
differences, we would be able to answer the aforemen-
tioned question.

A significant number of facts, demonstrating the in-
hibiting effect of recessive homozygote Aleutian on re-
productive function of minks are known. In particular,
sapphire females were noted for decreased fertility
compared to silver-blue pp4A4 and ppAa. At the same
time they were detected to have a high percentage of
bred females having no litter, shifting of the dates of
first breeding along with later implantation terms, ex-
tended rutting and delivering terms, as well as pro-
longed gestation period, compared to both silver-blue
and standard females [4-6].

In addition, sapphire females, versus silver-blue
ones, were specific for high level of early post-natal
withdrawal of young growths [4]. It has been estab-
lished also that the growth rate of sapphire minks is
lower than the one of silver-blue minks [7].
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Therefore, ppAa and ppAA minks were revealed to
have higher values of all fitness components, i.e. fertil-
ity, viability, growth rate, than the ppaa minks.

Thus, the listed-above facts make a distinct point
that the absence of recessive homozygote gene Aleu-
tian —aa — in minks results in decrease of their fitness
indices. As it was stated by Fisher [8], the selection of
modifier genes assists gradual elimination of such de-
fects. According to the hands-on opinion of nowadays
[8—10], low penetrance and expressivity of recessive
mutations in specimen, isolated from natural popula-
tions, testifies in favor of selection on the bases of
mentioned genes.

Sapphire minks, subdued to the positive selection, —
the descendents of ppAa females and ppaa males, were
observed to have the increase in basic components of
fitness [1]. These very consequences were forecasted at
positive selection effect, directed towards the selection
of modifier genes [8-10].

Stating on the presented above, the plausible an-
swer to the question on the essence of genetic differ-
ences between selected and eliminated sapphire prog-
eny may be the following: the part of progeny, which
went through the “screening” of positive selection, and
the other part, which was eliminated, differ in one sin-
gle thing — the presence or absence of modifier genes in
the genotypes of their own.

Accordingly, sapphire blastocysts with safe
“ontogenetic destiny” include modifier genes, which
significantly level the negative effect of recessive
homozygote Aleutian on the process of implantation.
In this situation, the biological effect of the men-
tioned genes is connected to the leveling of success-
ful possibilities for implantation of ppaa and ppAa
blastocysts.

Besides, the effect of modifiers is most probably re-
flected on the development of sapphire progeny in the
post-natal period. It is indicated by the assessment of
basic components of fitness (fertility, viability, and
growth rate) of ppaa minks, born from ppAa mothers;
the indices of the latter excel those of ppaa minks, born
from ppaa mothers [1].

Therefore, the combined implantation of pp4a and
ppaa blastocysts, the positive selection is apparently di-
rected to ppaa blastocysts, genotypes of which contain
modifier genes.
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Positive selection, playing the “creative role” in
morphological evolution of organisms, is presented in
stabilizing and directing types [11]. Generally, posi-
tive selection provides maintenance and reconstruc-
tion of morphogenetic development program. How-
ever, depending on the ecological situation [12], one
of its two types takes the leading role in form-building
process. Thus, in the conditions of continuous sin-
gle-vector change in specimen environment, the effect
of directing positive selection prevails [11]. This ef-
fect is connected with morphogenetic development
program for specimen, aimed at the formation of new
adaptive biological norm [11, 12]. In the course of
such selection, the qualitative change in the mentioned
program, it basically lies in the reorganization of gene
pool according to the new ecological requirements,
takes place [9, 12].

In the opposite ecological situation, when the or-
ganism is experiencing pressure from the fluctuating
environment conditions, the effect of positive stabiliz-
ing selection steps forward [11]. This effect is directed
towards the maintenance and strengthening of current
adaptive norm, formed in the process of species evolu-
tion [9, 11]. Meanwhile, the program of organism’s
personal development is mostly preserved, and the se-
lection fixes the genes, which adjust perturbing influ-
ence of the environment on the morphogenetic process
[12]. In this exact way it is possible to decrease signifi-
cantly the environmental effect on ontogenesis.

As it is presented by Neo-Darwinists and the sup-
porters of evolutionary synthesis, natural selection in-
creases the tolerance of the realization process of or-
ganisms’ morphological programs in the course of
their historical development [13—15]. As aresult, per-
sonal development of the organism becomes more se-
cured from perturbing effect of various environmental
factors. One of the most important of these factors is
the pressure of mutational press [9, 10]. Thus, special
attention is paid to the answer to the question — how to
achieve the necessary protection of morphogenetic
program?

According to the author’s opinion, modifier genes
are the most probable protectors of the program. Along
with arguments in short communications [8§—10], the re-
sults of our investigation and the conclusions made
whereupon are presented as evidences [1, 2].
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According to modern views on evolution, current
mechanism of protection of genetic program by modi-
fier genes is formed and secured by means of positive
selection [8—10]. The mechanism’s efficiency is fore-
casted to be higher in case of selections at the early
stages of ontogenesis [11, 12], which is conditioned
by clear-cut dependence, i.e. the earlier genetic
changes occur, the stronger (evenly increasing) are
conditioned distant morphological changes in the de-
veloping organism [13].

However, mutational press includes a good seed as
well, as mutations are considered to be one of the
sources of genetic pool enrichment. A high diversity
degree is determined as the crucial factor for the appli-
cation of genetic pool by natural selection for solving
the problems due to the adaptation of organisms to-
wards variable ecological requirements [9, 10]. The
impoverishment of genetic variety of population is con-
sidered to be the weakening determinant of its evolu-
tionary perspectives [3, 9-11].

In such conditions, the effect of positive selection
has got to be directed towards the acquisition of a cer-
tain balance, during which, on the one hand, the collec-
tion of genes, providing constant development of nor-
mal phenotype, has to be preserved, and, on the other
hand, securing of new genes, enriching the “mobiliza-
tion back-up” of variability [16], necessary for preser-
vation of population plasticity.

The mentioned balance may be achieved, first of
all, by means of fixation and accumulation of modifier
genes by positive selection. As the accumulation pro-
ceeds, modifier genes gradually smoothen up the neg-
ative effects of de novo mutations, which helps pre-
serving the normal process of personal development.
Thereby, the positive selection consolidates a certain
set of genes, comprising the hereditary program in the
series of generations, as well as increases the interfer-
ence immunity of current program; the system of ge-
netic homeostasis is being formed [17], which pro-
vides channeling for personal development of the or-
ganism [15].

Therefore, the “idea” of protection of
morphogenetic program, providing the formation of ge-
neric phenotype of species is realized.

The selective work, connected with assimilation of
mutant genes, “rendered harmless” by modifier genes,

is taking place at the same time. As a result, it is possi-
ble to maintain a certain level of genetic pool variabil-
ity, which allows the population to preserve its
necessary adaptive plasticity, and, consequently, evolu-
tionary perspectives [9-11].

In accordance to Charles R. Darwin’s idea, which
acquired new life in the works of Neo-Darwinists, nat-
ural selection accumulates positive mutations in the
populations, which increase the fitness of specimens,
and, therefore, providing the latter with higher evolu-
tionary success [9, 10]. However, mutations, provid-
ing fitness of individuals, are very rarely to be found
[3, 8-10]. At the same time, the majority of occurring
de novo mutations sharply decreases the fitness of
their carriers, and the latter [carriers] are, as a rule,
eliminated [9-11].

One more way of accumulation of mutations has
been theoretically substantiated. This way states that
the dominant role in the given events is giver to sto-
chastic processes, which determine the fixation of
neutral or low-negative mutations inside the popula-
tion [18].

The existence of the third way of fixation, main-
taining genetic variability and adaptive plasticity of
the population, is also possible. This way, as well as
the other two mentioned, provides the formation of
“mobilization back-up” [16] of genetic variability of
population. Although it is not connected with the
natural selection effect, directed towards the fixation
of positive mutations, providing their carriers with
higher degree of fitness. Head-on movement implies
the neutralization of negative effect of moderately
malicious mutaions (those that decrease the level of
fitness of specimens, but not semi-lethal and lethal
ones) and their subsequent selective fixation. This
result is achieved by means of positive selection of
modifier genes.

Initial fixation of modifier genes as a part genetic
pool of the population allows further “rendering harm-
less” of moderately malicious mutations. Therefore,
the stability of the process of morphological program
realization and, consequently, the homeostasis of speci-
men development, are increased.

Selective fixation of “neutralized” mutations, in its
turn, enriches the genetic population and consequently
increases their adaptive selectivity.
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The results of palacontological research reveal that
the historical development of organisms is character-
ized by a rather long (geological-scale-wise) periods, in
the course of which, the rate of evolutionary process
was approximately even and insufficient [13, 14].
However, such evenness was interrupted by the periods
of rapid acceleration of form-forming process — the ex-
plosion of species-formation [10, 13, 14].

According to Rudolf A. Raff and Thomas C.
Kaufman [13], the acceleration of the evolutionary
process is conditioned by the effect of positive selec-
tion of the positive type, which provides the selection
of genes, responsible for regulation of morphogenesis.
Thus, the re-arrangement of morphogenetic programs
takes place if a short time, the target of which is the
formation of updated phenotypes, corresponding, to a
great degree, the requirements of changed ecological
environment.

At the same time, low-rates of evolutionary pro-
cess are specific for protracted stability of their forms.
Morphological stability is defined by relatively con-
stant conditions of ecological existence of organisms
and is provided by stabilizing positive selection [11].
However, the preservation of historically-formed phe-
notype is not considered to be the result of conserva-
tion of morphogenetic program of organism’s [11,
12]. Its (program’s) long-term stabilization is
achieved, to the great degree, by selection of modifier
genes. At the same time the role of the indicated
genes, on the one hand, is connected with “rendering
harmless” of de novo mutations appeared, and, on the
other hand, with their assimilation. In the same way
the process of normal personal development and en-
richment of population genetic pool is achieved.

According to the palacontological data, the histori-
cal development of organisms takes place at the condi-
tions of low evolutionary rates [13, 14]. As it is pre-
sented by authors in [13], “unhasting” process of histor-
ical changeability of the organisms acquires
satisfactory explanation within STE on the process of
microevolution, which proceeds the way of selection of
structural genes.

Therefore, there is a foundation to suppose that the
biggest part of natural history of organisms develops
under the influence of stabilizing positive selection, the
results of which are the preservation of morphological
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norm and the formation of “mobilising back-up” of ge-
netic variability of populations, achieved due to the se-
lection of modifier genes.

FO. B. Bazun

[TonoxutenbHbIil 0TOOP TeHOB-MOAU(PHUKATOPOB — MYTh (UKCAUA

HaACJICACTBCHHBIX U3MEHCHUH B nmonynanuax

Pesrome

Ob6ocnosano nymu  3aKpenieHus  HAcAeOCMEEHHbIX
UMeHeHull 6 NONYIAYUsx, O0Cmualoueecs 3d cuem Cerekyuu
2enos-moougpuxamopos. Ilpu >mom poab YKA3AHHLIX 2€HOE8, C
00HOU CMOPOHDL, CEAZAHA C K0DE38PEANCUBAHUCM» BOZHUKAIOWUX de
novo mymayuii, a ¢ Opy2ou, — ¢ UxX adcCuMuiayuen.
Kuwoueswvle crnosa: NON0AHCUMENbHBI
2eHbI-MOOUPUKAMOPSL, HOPKA, 6IACMOYUCA, 20Me0Ca3s.
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