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Abstract
A new class of mutations referred to as conditional mutations was discovered in Drosophila melanogaster. These mutations cause death in a restrictive genotype but survival and
reproduction are promoted in a permissive genotype. In addition to their conditional nature,
mutations occurring in flies with a permissive genotype produce a set of specific features
that drastically distinguish them from conventional mutations. The emergence of morphoses
in mutants suggests that the genes are involved in controlling ontogeny. Correspondingly,
these genes were named ontogenes.
The following features of these mutations were analysed using theoretical approaches: 1)
Conditionality; 2) Lethality; 3) Reduced fertility; 4) The development of morphoses; 5) A
parental effect on the inheritance of the mutant phenotype; 6) Effects of chromosomal aberrations on mutant phenotypes; 7) Long-range gene interactions; 8) The shift from mutation-induced lethality to early embryogenesis.
The considered facts are logically related, consistent, and sufficient to state that the ontogenes 1) Are DNA regions that; 2) Are active in germ cells; 3) Encode intranuclear RNAs;
4) Induce epinucleotide (epigenetic) changes in the genome; 5) Determine the order of developmental stages (program of development); 6) The corresponding program is read twice,
namely; a) In the germ line cells (reload) and b) In somatic cells (implementation); 7) The
first read is directed from the last developmental stage to the beginning of development and
the second read occurs in the opposite direction from the initial stages to the later stages.
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Introduction
A living organism owes its existence to genes inherited from its parents, including
the genes responsible for the individual developmental program, which indicates
that “a due event occurs in the appropriate place and at the appropriate time” [1].
Until recently, the genes controlling the ontogeny and the genes that are under their
control were believed to be the same universal Mendelian genes. Developmental
biology has not even attempted to consider any other types of genes [2].
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Curiously enough, Mendelian genes, which form the background of genetics and
were used to postulate the idea of an individual developmental program, are not
the major carriers of the developmental program. A species-specific individual developmental program is singular and has no alternative, whereas genes have different
variants known as alleles. Mutations in the corresponding genes should be lethal
and eliminated by selection to retain the single-option nature of the developmental
program. However, carriers of mutations in Mendelian genes not only survive but
also are equally viable in certain cases. Thus, a consideration of the genetic provision
of the individual developmental program poses the key question of “different-type
genes” that are as yet unknown to genetics but absolutely necessary for the operation of a single-option genetic program of individual development.
Mutations referred to as conditional mutations [3,4] were discovered in the
• Page 3 of 21 •
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search for the genes responsible for intraspecific similarity [5,6]. The very first batch
of mutations was identified in D. melanogaster as early as 2000 [7,8]. The manifestation of a conventional (Mendelian) mutation depends only on the mutant gene itself,
for example, on the dose of the gene, whereas the remaining genes are completely
unimportant for the phenotype. The manifestation of a conditional mutation strongly depends on other genes in the genome or on the overall genome. A description
of a conventional mutation does not require a description of the genotype in which
this mutation is manifested, but it is absolutely necessary when describing a conditional mutation. Researchers must know 1) The genotype in which the conditional
mutation is manifested; 2) The genotype in which it fails to manifest. Some additional conditions are also important for the manifestation or non-manifestation of
a conditional mutation [9]. Mutations responding to external environmental factors
are sometimes referred to as conditional, in particular temperature-sensitive lethal
mutations [10,11] or lethal mutations that depend on the chemical composition of
the nutrient substrate [10,12,13]. However, these factors are beyond the scope of
our study. Here, we only focus on the conditional mutations that respond to changes
in the genome.
The fact that the manifestation of conditional mutations strongly depends on other
genes drastically distinguishes them from conventional mutations, thereby allowing researchers to search for these mutations as genes of an unknown type. Further studies of
conditional mutations increased the list of differences. Conditional mutations in a permissive genotype display a set of specific features that drastically distinguish them from
conventional mutations, namely, they 1) Are dominant; 2) Switch the genome from a
stable to an unstable state; 3) Display a parental effect; 4) Elevate the basal metabolism
[3,4]. A high rate of monstrosities (morphoses) and modifications in the offspring is a
hallmark of the presence of a conditional mutation in an individual [3,4]. The defects
in individual development (morphoses and modifications) emerging in the offspring of
mutants have suggested that these mutations denote the previously unknown class of
genes involved in the control of development [14,15]. These genes were named ontogenes [6,16-19] and are regarded as the candidates for these “other type of genes”
that are required to construct the individual developmental program.
Here, we describe Drosophila ontogeny data extracted from the information about
conditional mutations. This topic is of special interest to researchers studying individual
development, because they rely on formal genetic ideology rather than the ideology of
developmental biology. According to Sidorov [20], it is not uncommon in the history of
genetics when purely genetic (formal genetic) studies are much more advanced than
more exact sciences, such as chemistry and biochemistry. The underlying reason is evident. The essence of all life is renewal [1,21]. If this hypothesis is true, then genetics, by
focusing on the gene-trait problem and transmission of characters from the parent to its
offspring, is the particular science that creates the framework for the knowledge about
all life. Not surprisingly, new genetic knowledge once again is obtained via a hybridization procedure, which has already made an outstanding contribution to the establishment of genetics.
In this paper, we analyse the results of crosses between fruit flies (D. melanogaster)
carrying conditional mutations. The crosses had been conducted and are described in
detail in a set of papers published in 2000-2017, including two reviews [22]. The goal of
this analysis was to extract the information about individual development from the data
on conditional mutations, which is the first attempt in this area. The new phenomenology discovered in conditional mutants [23] allowed us to expect the success of this type
of study.

Materials and Methods
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Genetic analysis, i.e., an analysis of the composition of the progeny produced in
crosses of mutant strains, was used in this work. A cross in an experiment repeats
the reproduction of living organisms in its natural integrity, except for one difference: Strains carrying specific mutations are crossed instead of normal strains. The
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effects of some mutations are known to the researcher, whereas the effects of other
mutations are unclear. The mutations examined in this work were original conditional mutations that had been previously generated by the authors and mutations
obtained from international D. melanogaster stocks.
Mutations in the X chromosome were produced by γ-irradiation of wild D. melanogaster strain Canton S males and subsequent selection according to a specific
protocol [4,7,8]. The conditionality of these mutations is confirmed because the (+)
males are viable and fertile, whereas their y/+ daughters produced by yellow females die at the embryo stage. The mutations are maintained in laboratory stocks of
two types: the females of one strain carry a mutation and a Muller-5 inversion and
females of the other strain contain attached X chromosomes [4].
Mutations in chromosome 2 were produced by γ-irradiation of wild D. melanogaster strain Canton S males and subsequent selection using another protocol
[4,24]. The conditionality of these mutations is confirmed because the “mutation/+”
individuals are not viable, whereas the “mutation/In(2)CyO” individuals are viable.
These mutations are maintained as “mutation/In(2)CyO” strains.
Mutations in chromosome 3 were obtained using the morphosis technique after
γ-irradiation of wild D. melanogaster strain Canton S males [25]. These mutations
are recessive lethals and are maintained in laboratory stocks as “mutation/In(3LR)
Dichaete” [3,4].
Fertility of the mutant male carriers of a conditional mutation in the X chromosome is determined as the ratio of the progenies to the number of laid eggs [26].
Morphoses (local monstrosities of adult individuals) were visually recorded once
they emerged in progenies and recorded as digitized images [14,27].
Thus, the conditional mutations 1) Have been generated using a typical mutagenic
factor (γ-irradiation); 2) Have been isolated by hybridological procedures intended to
detect the DNA damages in a chromosome of a specified pair; 3) The mutations are
maintained in specially organized genetic cultures; 4) The mutations are inherited following the inheritance pattern for a defect in a particular chromosome; 5) The mutations reproduce their manifestation after a long-term cultivation [3-6]. Several tens of
mutations in chromosome 2 have been localized on polytene chromosomes by deletion
mapping. Four mutations have a visible manifestation and are inherited following the
main rules for inheritance of visible mutations. All the above described facts unambiguously demonstrate that the basis of conditional mutations is damages in DNA sequences.
Although the conditional mutations according to all genetic criteria are the result
of damages in the DNA sequence and have the same origin as the Mendelian mutations, they do not follow the rules of classical genetics, which are the law for the
Mendelian mutations. This appears as 1) A distortion in the ratios of the progeny
classes; 2) The absence of reciprocity of crosses; 3) The presence of parental effect
in inheritance; 4) The effect of a chromosomal rearrangement in the genome on the
composition of progeny; 5) Asymmetry in mutation manifestation; 6) Induction of
genome instability; etc. [3-6]. Thus, it emerges that the classical Mendelian genetics
and the genetics of conditional mutations are mutually exclusive.

Results and Discussion
The section headings here are based on the conclusions generated from the experimental material described and discussed in the corresponding section. Taken together, these findings provide insights into novel aspects of individual development
that are clarified by experiments with conditional mutations.
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1. Ontogenes are the hereditary units responsible for the course of individual
development (conditionality of manifestation, lethality, and morphoses)
The history of the search for conditional mutations began with the hypothesis
that an invariant part of the genome is responsible for intraspecific similarity [5,6].
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Mutations in the genes in this part of the genome can hypothetically emerge but
have a lethal outcome, i.e., the mutations should be dominant lethals. According
to this hypothesis, certain conditions (genomes) in which the dominant lethals continue to circulate in the population for a certain time period should exist for the
evolution to occur [5]. Therefore, we searched for conditional dominant lethal mutations. These mutations should be dominant lethals in one genotype and nonlethal
in another genotype. Thus, we initially proposed that the mutations to be identified
should combine dominant lethality and a conditional manifestation, features that
are absolutely untypical of Mendelian mutations.
Table 1 lists the first mutations produced in D. melanogaster [7,8,26]. These mutations reside in the X chromosome of (+) male. The male is viable and yields progeny when
crossed to yellow females; however, yellow/+ daughters are not produced. The lethality
of yellow/+ daughters that carry the mutation in a heterozygous state indicates that the
mutation is a dominant lethal, and the conditional manifestation is confirmed by the
observation that the male with mutation survives but mutant daughters die.
The conditionality of the mutant phenotype suggests a regulatory character of
the gene, since the gene has both (+) and (–) activities in response to the genotype.
The list of genotypic conditions influencing the mutation manifestations was supplemented further. Based on the regulatory trait, the identified genes likely belonged
to the set of genes controlling the ontogeny. A lethal manifestation of the mutations was also consistent with our hypothesis, since lethality is an efficient way to
maintain the constancy of a species-specific individual developmental program. The
observation of developmental defects (morphoses) in individuals that carried conditional mutations was an unexpected confirmation that the conditional mutations
occurred in genes controlling individual development.
The glossary of genetic terms defines morphosis as a non adaptive and usually
unstable variation in individual morphogenesis associated with changes in the environment. The morphoses that simulate the shapes of known mutations are referred
to as phenocopies [28]. Here, the term morphosis is used for the nonhereditary morphological deformities caused by specific genetic features of the parent. Morphoses
display characteristic features, allowing them to be reliably distinguished from phenocopies and modifications.
The morphoses in conditional mutants are represented by the appearance of aberrant flies with different degrees of alteration (Figure 1, Figure 2 and Figure 3).
Most morphoses do not interfere with fly hatching from the pupa, survival, mating, and even production of progeny. Morphoses are observed when fruit flies
of different strains are cultivated, but these morphoses are a rather rare event.
However, morphoses frequently emerge in the progeny of obtained conditional
mutants (Table 2) [3,14,26]; moreover, in some cases, the entire progeny display
morphoses. The diversity of morphoses and extent of impairments in the fly appearance are amazing. However, these mutations do not lead to death. A high
rate of the emergence of morphoses has allowed us to obtain a large collection
of coloured images of various morphoses (approximately 1000) over a rather
short time span. A set of 135 images classified according to the body parts of
the adult Drosophila has been reported [27] and is available on the internet [22].
Some of these images are shown in this study. A characteristic feature of the
morphoses is their asymmetry. A morphosis develops on the left or right side of
the body. The same morphoses are rarely present on both sides of the body. The
important specific features of morphoses will be discussed further in the context
of the hypothesis on the action of ontogenes.
PEN ACCESS
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2. Ontogenes are active in germline cells (parental effects of conditional mutations)
The traits generated by conditional mutations are inherited according to a parental
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Table 1: Progenies and fecundity of mutant (+) males crossed to yellow females [26].
Mutant male stock no.
1
2
3
4
5
6
7
9
10
27
29
30
31
32
33
34
26
35
36
37
38
*

Cross: 2♀ y × ♂ +

Cross: 6 ♀ y × ♂ +

Total number
of progeny
119
650
112
114
50
47
47
182
162
68
15
122
106
81
144
88
92
102
95
52
54

Total number of
progeny
191
435
180
293
303
283
100
529
297
93
61
115
83
117
90
110
89
115
110
68
84

Proportion of daughters
in progeny
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.07
0.03
0.00
0.07
0.00
0.00
0.00
0.00
0.00
0.03
0.03
0.00
0.02
0.06

Proportion of
daughters in progeny
0.00
0.00
0.00
0.00
0.02
0.02
0.00
0.00
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.04
0.01
0.04
0.01

Fecundity of
the male*

0.02
0.15
0.12
0.07
0.14
0.14
0.40
0.09
0.18
0.14
0.19
0.15
0.13
0.16
0.12
0.35
0.14
0.14
0.10

The ratio of adult progeny to the number of laid eggs.

Figure 1: The morphoses of the “plus tissue” type (surplus morphological structures).
a) Groups of eye ommatidia (red spots) on the occiput; b) An additional eye on the right side; c) An additional thorax with an
altered wing on the right side and a normal wing on the right side in a form of a structure-less bubble; d) An additional wing on
the right side (directed forward) and an altered thorax on the right side; e) A tergite fragment with bristles on the abdomen; f)
Doubling of the external male genitalia; g) Four wing-like appendages with bristles instead of a normal wing on the right side;
h) Tarsus on the abdomen; i) An additional altered seventh leg.

effect [3,4,29]. Four examples of a parental effect are presented below as an illustration of all recorded cases of a parental effect recorded in conditional mutants [29].
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2.1. Parental effect on the inheritance of lethality caused by conditional
mutations in chromosome 2: Mutations in chromosome 2 are maintained as stocks
of the “mutation (2)/In (2LR)CyO, Cy Bl L4” type. The cross of mutant males to yellow
females only produces one class of progeny, Cy Bl L4, instead of the expected two
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Figure 2: The morphoses of the “minus tissue” type (lacking morphological structures).
a) Loss of a wing (stump) and bristles on the left thorax; b) Loss of a prothoracic leg on the left side; c) Loss of the head capsule and a major part of the right eye; d) Loss of the left wing and circular bristle pattern on the left thorax; e) One pair of legs
instead of three pairs in the normal fly and different shapes of the right and left legs in the remaining pair; f) Reduced tarsus
of the left metathoracic leg; g) Loss of half of the thorax on the left side, including the wing, and a right wing with a Notch-type
indentation; h) Circularly cut right wing; i) Loss of the left wing and a cone-like stretched left thorax.

Figure 3: “Two heads” morphoses.
a) Reduced second head in place of the left eye, with the eye on the small head exhibiting a Bar phenotype similar to the eye
on the main head; b) A process formed as a head with two wa-type eyes instead of the right eye; c) A head with appendages
and two red eyes instead of the left eye; d) Two heads with appendages on one neck; e) A second head with wa-type eyes
instead of the right eye; f) One head (from below) with two w-type eyes and the second head (from above) with one w-type eye.

classes, (+) and Cy Bl L4. The sons and daughters of “+/mutation (2)” class die (Table 3,
left columns). The conditionality of mutations is confirmed by the observation that
the combination of a mutation with inversion in the opposite chromosome 2 is
viable, whereas the combination of the same mutation with a structurally normal
chromosome 2 (“+/mutation (2)” class) is lethal.
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The lethality of the “+/mutation (2)” class manifests as a typical parental effect:
Lethality of mutation manifests in the cross (♀ y × ♂ mutation (2)/Cy Bl L4) but it does
not manifest in the reciprocal cross (♀ mutation (2)/Cy Bl L4 × ♂ y). As expected, two
classes of progeny are produced, namely, “Cy Bl L4/mutation (2)” and “+/mutation
(2)” (Table 3, right columns).
2.2. Parental effect on the inheritance of lethality caused by conditional mutations
in the X chromosome: Mutations in the X chromosome are maintained as laboratory
• Page 8 of 21 •
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Table 2: Formation of morphoses in the progeny of “mutation/y2 ec cv ct v f” females [3].
Mutation stock no.
2
3
5
6
7
8
9
10
11
27
29
30
31
32
33
34
35
36
38
41
Control

Total number of progeny
485
244
362
596
317
405
428
271
390
108
471
243
417
415
97
737
478
327
126
408
3687

Rate of progeny with morphoses (%)
11.3
10.7
26.0
2.4
17.9
14.0
14.7
6.6
16.7
6.5
3.2
11.1
8.6
12.8
15.5
10.9
11.9
25.7
3.2
16.4
0

Table 3: Progeny in reciprocal crosses of the “mutation (2)/Cy BL L4” stock and yellow laboratory strain [29].
Stock no.

5
7
8
9
37
44
53
62

♀ y × ♂ mutation (2)/Cy Bl L4
Total number of
Rate of mutation (2)
progeny
individuals
303
0.06
226
0.00
239
0.03
198
0.09
254
0.00
234
0.00
231
0.00
300
0.01

♀ mutation (2)/Cy Bl L4 × ♂ y
Total number of
Rate of mutation (2)
progeny
individuals
206
0.50
162
0.46
94
0.38
89
0.43
158
0.51
161
0.40
239
0.47
104
0.44

Note: Cy Bl L4 represents chromosome 2 carrying the In(2LR)Cy inversion along with the dominant markers Curly, Bristle, and Lobe.

stocks of two types: The females with attached X chromosomes and females with
mutation/In (1) М-5 [3,4]. The conditionality of mutations is confirmed because (+)
males carrying the mutation are viable and fertile, but the yellow/mutation daughters
(cross 2♀ y × ♂ +) that received the mutation from their father die (Table 1). As
shown in Table 1, the progeny of mutant males exclusively consists of sons that
received the Y chromosome from their fathers rather than the X chromosome, which
was mutated in this case. A lethal effect of these mutations was observed based on
the daughters’ mortality. However, this effect was broader and became apparent
when the number of dying eggs in clutches was calculated. The rate of dead eggs
was always greater than 50%. Therefore, daughters and some sons died, although
sons did not receive a mutant X chromosome from their fathers. In other words,
the observed lethality was inherited according to a parental (paternal) type rather
according to the laws of Mendelian genetics, i.e., together with the factor that leads
to the emergence of the trait (in our case, the X chromosome).
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2.3. Parental effect on the inheritance of lethality caused by conditional mutations
in chromosome 3: Each of the stocks with a conditional mutation in chromosome 3
carries the mutation in one of the autosomes and a pericentric inversion with a visible
dominant marker, D (Dichaete), in the other. Only heterozygotes for a particular
mutation survive in culture, whereas homozygotes for a conditional mutation that
are also homozygous for inversion die. Six variants of crosses are possible between
four mutations, and two types of crosses, direct and reciprocal, are possible for each
• Page 9 of 21 •
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Table 4: The rate of Dichaete progenies in reciprocal crosses of four strains Dichaete/CDL(3),+ (nos. 27, 34, 46, and 55) containing
conditional mutations in chromosome 3* [29].
Progeny
Reciprocal crosses Dichaete+
♀ 27 × ♂ 34
♀ 34 × ♂ 27
♀ 27 × ♂ 46
♀ 46 × ♂ 27
♀ 27 × ♂ 55
♀ 55 × ♂ 27
♀ 34 × ♂ 46
♀ 46 × ♂ 34
♀ 46 × ♂ 55
♀ 55 × ♂ 46
♀ 55 × ♂ 34
♀ 34 × ♂ 55

Females
49
56
132
63
88
37
0
73
145
0
0
0

Dichaete
Males
47
41
147
68
158
30
0
95
166
0
0
0

Total
96
97
279
131
246
67
0
168
311
0
0
0

Females
20
114
34
102
29
97
0
109
264
0
81
114

Males
13
67
31
135
28
59
0
95
279
0
65
91

Total
33
181
65
237
57
156
0
204
543
0
146
205

Total number of
progeny

Dichaete
progeny (%)

129
278
344
368
303
223
0
372
854
0
146
205

25.58
65.11
18.90
64.40
18.81
70.00
0
54.80
63.60
0
100
100

Only heterozygotes for CDL(3) and In(3LR)Dichaete are viable in each CDL(3)/In(3LR)Dichaete strain. CDL(3) is a conditional
dominant lethal mutation in chromosome 3.
*

variant (Table 4). Twelve crosses were conducted, and the progeny obtained from
reciprocal crosses were compared to the progeny obtained from each of the six pairs.
Theoretically, the progeny in a pair of reciprocal crosses should consist of two
phenotypic classes, Dichaete+ and Dichaete, in approximately equal numbers. However, the compositions of the progenies in reciprocal crosses were drastically different. The F1 progeny from one cross (mutations 46 × 55) contains all classes at the
expected ratios, whereas the other cross (mutations 55 × 46) did not produce progeny. The same dramatic difference was observed in another pair of reciprocal crosses
(mutations 34 × 46 and 46 × 34).
The differences in the other reciprocal crosses were not as impressive but were
statistically significant. In particular, 3.4-fold fewer (18.9%) Dichaete progeny obtained from the cross of mutations 27 and 46 compared with the reciprocal variant
(64.4%). The same situation was observed for reciprocal pairs (27 × 34) and (27 × 55).
Since the set of classes of progeny and the probability that the progeny classes will
form are the same, the differences observed in the reciprocal crosses cannot be explained by a difference in the viability of the progeny. The differences in the number
of progeny observed in the reciprocal crosses represent a typical parental effect.

2.4. Parental effect on the inheritance of morphoses: The conditional

mutations in the laboratory stocks and resulting crosses are always performed in
a heterozygous state. Half of the offspring of a heterozygote receives the mutation
and the other half does not. Nonetheless, morphoses emerged in both the progeny
that received the mutation and in the progeny lacking the mutation. In the cross
of a yellow female with the mutant (+) male carrying a conditional mutation in the
X chromosome, the yellow sons did not receive the mutant X chromosome, but some
still developed morphoses (Figure 4). In the cross of C(1)DX, y w f females with the
(+) males carrying a conditional mutation in the X chromosome, the C(1)DX, y w
daughters did not receive the mutant X chromosome, but some daughters displayed
morphoses (Figure 4f and Figure 4i). Thus, a progeny will develop a morphosis when
its father carries a conditional mutation, but the progeny does not need to receive
the mutation from the father. The parental inheritance pattern and subsequent
paternal effect are evident.
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One way to maintain conditional mutations in the X chromosome is to maintain
them in females heterozygous for the inverted chromosome In(1)Muller-5, B wa. In
the stock Muller-5/mutation, the In(1)Muller-5, B wa/In(1)Muller-5, B wa (B wa phenotype) females and In(1)Muller-5, B wa (B wa phenotype) males do not carry the
conditional mutation; however, some displayed morphoses (Figure 5). This situation
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Figure 4: Morphoses observed in the offspring of conditional mutants. I. Parental effect of a paternal type.
The conditional mutation was located in the X chromosome of a normal male crossed to yellow females. The yellow sons did
not receive the mutant chromosome from their father but still developed morphoses. In two cases, a male was crossed to the
С(1)DX, y w f females. The y w f daughters (f and i) did not receive the mutant X chromosome from their father, but exhibited
morphoses. The morphoses included a) The absence of the left metathoracic leg; b) A shorter right wing; c) An altered tergite
pattern on the left side; d) Altered shape of the right wing; e) Lack of a tarsus in the right metathoracic leg and altered shape
of this leg; f) Altered wing shape and structure; g) Reduction of the left thorax and left wing; h) Replacement of the left wing
with two appendages; i) Reduction of the left wing; j) Myeloma of the right arista in the lower male; k) Shorter and deformed
tibia of the metathoracic legs in males; l) Impaired wing veining.

also occurs when a progeny is not necessarily required to carry the chromosome
with a conditional mutation to develop a morphosis. The presence of the mutation in
the mother is sufficient. A parental type of inheritance occurred in this case as well,
but in a maternal variant. The B wa daughters and the B wa sons with morphoses
developed from eggs that did not contain any conditional mutation in the X chromosome. Other evidence suggesting a parental effect of conditional mutations has been
also reported [29].
2.5. A parental effect on the inheritance of a trait indicates that the gene
responsible for this trait is active in germline cells: In general, conditional mutations
are a unique case of the diversity in the manifestation of the parental effect. Variants
(2.1) and (2.3) exemplify the nonreciprocal nature of reciprocal crosses. Variants
(2.2) and (2.4) are examples of when a trait is inherited without the corresponding
transmission of the mutation. Variant (2.4) is an example of maternal and paternal
cases of the parental effect, and variant (2.2) is an example of a paternal case. In
addition, variant (2.2) is an example of a character (lethality) manifesting in early
embryogenesis, and variant (2.4) is an example of a character (morphosis) developing
during the overall ontogeny from the early to late stages. The parental effect on
the inheritance of the characters generated by conditional mutations definitely
represents an inheritance pattern rather than an exception.
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The regularity of the parental effect of conditional mutations and their diverse
manifestations suggests that the cause underlying the effects, such as the parental
effect, is a unique specific feature of ontogenes, namely, their activity in germline
cells. This activity should lead to the consequences described below.
First, conditions for the implementation of differences in the manifestation of a
gene in the mother and father actually exist. In particular; a) A nonreciprocal pattern
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Figure 5: Morphoses observed in the offspring of conditional mutants. II. Parental effect of a maternal type.
The conditional mutation was located in the X chromosome (+) of a +/In(1)Muller-5, B wa female. The In(1)Muller-5, B wa/In(1)
Muller-5, and B wa daughters and In(1)Muller-5, B wa sons with a B wa phenotype (bar-shaped apricot eyes) did not receive the
X chromosome with the conditional mutation from their mother, but developed the following morphoses: a) Wings of different
lengths with bubbles; b) A narrowed wing, impaired veining, and a bubble; c) Opaque wings of various shapes; d) A right wing
filled with lymph and an impaired veining pattern; e) Asymmetric wings; f) Tissue overgrowth instead of left eye ommatidia; g)
A smaller right wing with an irregular shape and a bubble; h) Loss of the right wing and coloured tissue in the thoracic base;
i) A reduced wing blade on the left side; j) Absence of macrochaetes and microchaetes in the right side of the thorax; k) A
deformed femur of the right mesothoracic leg; l) A sickle-shaped right wing.

of reciprocal crosses and b) Two types of the parental effect (maternal and paternal)
should emerge.
Second, the activity of a gene should lead to an unusual situation before the
germline cell undergoes reduction division. The meiocyte should contain a gene
(ontogene) that has lost its activity and its product (potential character). Since the
ontogene and the product are not physically connected, two variants of gametes
should be formed: 1) “product (character) + ontogene”; 2) “product (character)
without the ontogene”. The presence of gametes of the latter type induces the most
striking form of parental effect, namely, the inheritance of a character without the
inheritance of the corresponding gene.
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The above considerations regarding the causes of parental inheritance of the
characters determined by ontogenes poses a logical question on why the Mendelian
genes are inherited according to the Mendelian pattern, as, similar to ontogenes,
they are simply DNA regions. We must focus on one of the features characteristic of
Mendelian genes that, as a rule, is overlooked, namely, their activity in the zygote,
to answer this question. Both the maternal and paternal alleles reside together in
the zygote; thus, a basis for the differences in their activities does not exist. This features is why classical Mendelian genetics appears “asexual”: The direction of crosses
does not influence the qualitative or quantitative composition of the progeny. The
absence of differences between the progeny of the reciprocal crosses has long been
perceived as a standard of inheritance and posed no questions. Questions appear
when this reciprocal pattern “suddenly” disappears, such as in the case of condition• Page 12 of 21 •
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al mutations.
Another specific feature also distinguishes the genes and ontogenes and affects the inheritance pattern. During the course of mitosis, Mendelian genes do not
“leave” with their derivative, ensuring that the rule “where the gene is, the trait is”
is not violated. Ontogenes must undergo meiosis and reduction division, leading to
the inheritance of a trait without the inheritance of the gene determining this trait.
Thus, accepting the activity of ontogenes in germline cells, we obtain an overall
range of parental effects observable during the inheritance of conditional mutations.
These effects allow us to infer that the ontogenes are active in the germline cells and
to state with sufficient certainty that the ontogeny of an organism commences from
the very moment when the parental germline cells start to develop into gametes.
This hypothesis has been proposed in the relevant literature. A change in the
methylation level of gametes [30,31] and somatic changes in the progeny induced by
an impact on the germline cells in a parent (epigenetic impacts) also confirms this hypothesis [32,33]. The obtained data verify this hypothesis. Notably, this hypothesis
allows researchers to name the genetic factors that display this early activity. However, these factors do not refer to all genes constituting the genome or Mendelian
genes, which have long been the focus of genetics, but rather a separate and specific
category of genes, which we refer to as ontogenes.

3. Ontogenes encode nuclear RNA (interaction between conditional mutations and chromosomal aberrations)
According to the dogma of F. Crick, a gene is implemented into a trait by following a DNA-mRNA-protein script. The known regulatory pathway assisted by RNA
suggests that this script is not the only way to exploit the information contained
in DNA. The interaction between conditional mutations and chromosomal aberrations, which are discussed below, definitively reveal that the dogma does not apply
to ontogenes. The ability of chromosomal aberrations to influence the manifestation
of conditional mutations became evident immediately after the first set of conditional mutations in the Drosophila X chromosome was identified [5]. The protocol
for producing and detecting conditional mutations in Drosophila chromosome 2 was
elaborated based on this property of rearrangements [4,24], as well as one of the
methods used to maintain conditional mutations in the X chromosome in fly stocks
[3,4]. Results from two groups of experiments reveal the effect of a rearrangement
on the elimination of a particular class of progeny in the offspring of a conditional
mutant are described below as an illustration.
3.1. Effects of chromosomal aberrations in the X chromosome of yellow female
on the prohibition on daughters in the progeny of mutant males: Conditional mutations in the X chromosome of males in the cross with yellow females cause the
absence of daughters in the progeny. The phenomenon of prohibition on daughters
in progeny is depicted in Table 1. We examined how the presence of rearrangement
in the X chromosome of yellow females would influence this phenomenon. For this
purpose, several rearrangements in the X chromosome were produced in the yellow
strain. These rearrangements included two inversions and two translocations with
one of the breaks localized to the X chromosome (Table 5). The rearrangements
were maintained in the genome of the yellow strain; therefore, these stocks only
differed from the initial yellow strain by the presence of a rearrangement in the X
chromosome [34]. The presence of each rearrangement removed the prohibition on
daughters to different degrees (Table 5).
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3.2. Effects of chromosomal aberrations in chromosomes 2 and 3 of yellow females on the prohibition on daughters in the progeny of mutant males: This experiment differs from the previous experiment because we assessed the role of the
rearrangements in the other chromosome pairs of yellow females (Table 6). These
rearrangements comprised the Cy and Pm inversions in chromosome 2 and D in
chromosome 3. The stocks carrying rearrangements were produced to ensure that
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Table 5: Rearrangements in the X chromosome of yellow females remove the lethal effects of conditional mutations in the X
chromosomes of males [34].
Male Female
strain y/y (control)
Total
number of
progeny
1
191
2
435
3
180
4
293
5
303
6
283
7
100
26
89
27
93
29
61
30
115
31
83
32
117
33
90
34
110
36
110

Female
In(1)5, y/y
Rate of Total
females number of
progeny
0
169
0
236
0
469
0
209
0.02
107
0.02
136
0
154
0.01
121
0
123
0
203
0
142
0
118
0
183
0
144
0
115
0.01
108

Female
In(1)23, y/y
Rate of Total
females number of
progeny
0.06
87
0.12
76
0.63
190
0.08
162
0.27
112
0.23
106
0.36
135
0.24
210
0.05
117
0.49
122
0.38
100
0.19
123
0.13
101
0.34
123
0.25
71
0.25
127

Female
T(1; 2)12, y/y
Rate of Total number Rate of
females of progeny
females

Female
T(1; 2)19, y/y
Total number Rate of
of progeny females

0.01
0.11
0.43
0.04
0.01
0.23
0.21
0.3
0.02
0.57
0.17
0.22
0.19
0.24
0.07
0.2

148
173
331
213
96
112
145
69
79
128
106
195
117
100
41
323

138
38
128
86
46
64
13
46
79
18
93
121
80
42
31
105

0.01
0.05
0.59
0
0.04
0
0.23
0.02
0
0
0.09
0.04
0.14
0.17
0.29
0.01

0.03
0.13
0.58
0.08
0.22
0.25
0.39
0.28
0.06
0.55
0.19
0.27
0.35
0.22
0.15
0.46

Table 6: Suppression of the prohibition on daughters with rearrangements in chromosomes 2 and 3 [34].
Female y/y; +/+
Male
mutant strain
1
2
4
5
27
29
30
31
32
33
34

Daughter +
2
4
-

Son y
230
230
270
197
167
163
184
242
197
209
140

Female y/y; +/Cy

Female y/y; + /Pm

Female y/y; +/D

Daughter +

Son y

Daughter +

Son y

Daughter +

Cy+
14
9
23
1
32
15
32
22
20
11

Cy+
178
127
185
80
102
71
81
127
90
95
88

Pm+
4
1
6
2
26
9
5
9
11
25

Pm+
107
70
86
47
53
55
60
28
36
87
68

Pm
57
72
81
48
65
20
47
29
32
47
54

Cy
13
4
21
0
27
13
20
10
18
14

Cy
163
134
159
95
113
56
76
102
77
101
101

Pm
3
7
4
1
24
12
4
17
8
20

D
6
24
+

Son y
D
6
2
10

D+
115
42
162
37
9
88
38
70
48
85
103

D
8
7
7
3
2
10
6
6
2
12
3

the differences between these stocks were only associated with the presence or
absence of rearrangements [3,4,19,34].
As shown in Table 6, the rearrangements in other chromosome pairs also affected the intensity of the effect of prohibition on daughters in progeny. This intensity
varied, depending on the particular rearrangement and mutation, but the general
pattern of response was quite clear: Rearrangements removed the prohibition on
daughters in progeny. The study of conditional mutations also identified another effect of these mutations. Chromosomal aberrations in the genome of a mate to which
a strain is crossed not only remove the prohibition on the appearance of a particular
class of progeny but also introduce a prohibition [34].
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The ability of a chromosomal aberration that changes the spatial arrangement of
chromosome regions in the nucleus to influence the manifestation of genes, including the conventional genes residing in other chromosome pairs, is a unique phenomenon that is not typical of the conventional Mendelian genes (with rare exclusions).
Notably, the most widely used method to maintain mutations in genetic collections
are their maintenance in the chromosome pair with a rearrangement, which in no
way changes manifestations of genes (the traditional Mendelian genes). Thus, the
cause underlying the interaction of rearrangements with conditional mutations is
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associated with the specific features of these mutations [3,4].
Figure 6 shows the hypothesis that explains different responses of a rearrangement
to conventional (Mendelian) genes and ontogenes. We postulate that the Mendelian
genes follow the DNA-mRNA-protein script and ontogenes follow the DNA-nuclear
RNA script. The first script implies that an mRNA leaves the nucleus for the cytoplasm
and is transported to the ribosome and the corresponding regulatory protein then
returns to the nucleus. This pathway is so long that a change in the distance between
two genes in the nucleus, resulting from a rearrangement, has no consequences.
This situation occurs for Mendelian genes encoding protein molecules. Ontogenes
respond to a rearrangement because they utilize RNA molecules residing within the
nucleus in their pathway. The nuclear distances between the site of synthesis and the
ultimate location are critical for the function of these molecules [19].
The hypothesis that nuclear RNA functions in germline cells logically complies
with the currently available information about meiosis. The first set of cytological
data are related to lamp brush chromosomes [35-37], which display a high level of
RNA synthesis, and the second set of molecular data confirms the existence of regulation via RNA interference [38,39]. This hypothesis explains not only the effects of
rearrangements on ontogenes but also the absence of these effects on conventional
Mendelian genes, making it particularly convincing.

4. A short RNA that forms duplexes is the most likely type of nuclear RNA
formed on ontogenes
The overwhelming majority of manifestations of conditional mutations appear
when a mutation is present in one dose [3,4]; thus, the products of ontogenes are
likely double-stranded short RNAs [38,39]. A disturbance in the DNA sequence in one
homologous chromosome interferes with the formation of the RNA duplex, eventually leading to a mutant phenotype in the carrier of a conditional mutation.

5. The DNA molecule of germline cells is changed by the RNA of ontogenes
(“long-range gene interaction” phenomenon)
Classical genetics distinguishes several types of gene interactions, namely, complementation, polymery, modification, and epistasis. A characteristic shared by all types is
that the interaction event occurs in the presence of the interacting genes. Conditional
mutations exhibit another type of gene interaction, an interaction “at a distance”. The
corresponding genes reside in the parental genomes, whereas the interaction is implemented in the progeny. For the interaction to occur, the genes themselves and their
derivatives, RNA and proteins, do not need to be transferred [9].
The chromosomal aberrations Cy, Pm, and D in the female genome and the conditional mutations in the X chromosome of males demonstrate the type of interaction described above (Table 6). Conditional mutations induce the prohibition on
daughters in progeny, whereas the rearrangements remove this effect. Conditional
mutations reside in the paternal genome and rearrangements reside in the maternal
genome. The interaction appears in their progeny as the production of previously
absent imago daughters. Although a chromosomal aberration initiates the emergence of daughters in the progeny, its presence in the resulting daughters is not
obligatory. The emerged daughters can be both Cy and Cy+, both Pm and Pm+, and
both D and D+ (Table 6).
The question arises: Which particular products must be present in the zygote
along with the paternal and maternal gametes for the interaction event to occur?
Based on the description provided above, these products are clearly not genes
(DNA). What are other likely candidates, RNA or protein? As shown in the next experiment, the examined phenomenon does not require RNA or proteins.
PEN ACCESS
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Table 7 lists the data on the cross of yellow females with mutant males. Unlike the
previous experiment (Table 6), mutant males are the carriers of the Cy inversion (left,
control and right, experiment). The presence of both the Cy inversion and the mutation
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Table 7: Absence of an effect of Cy on the phenomenon of prohibition on daughters in progeny if this inversion is present in the
genome of the (+) mutant male.
Male stock no.
2
4
5
26
30
31
32
33
34
36

Phenotypes of the progeny
Cross ♀ y × ♂ +
♀+
♂y
59
125
95
56
77
114
55
66
41
89

Cross ♀ y × ♂ +; Cy
♀+
1
-

♂y
14
137
144
43
49
137
82
54
14
140

has no restorative effect on the production of daughters. Thus, a situation occurs when
the RNA and proteins of two mutations (conditional mutation and chromosomal aberration) in the same cell does not provide an interaction event. In other words, colocalization
of two derivatives of interacting genes is not the cause of the gene interaction.
The interaction of an aberration and conditional mutation requires that they
should be present in different parents. A certain change caused by the aberration
should occur in the maternal genome and the change caused by a conditional mutation should occur in the paternal genome. We presume that these changes are of an
epigenetic nature, i.e., they consist of a certain alteration of chromatin that does not
affect the nucleotide code. These particular changes are transferred to the zygote by
the gamete. These changes affect the entire DNA of the chromosomes transferred
by a gamete, rather than a specific mutant region. Therefore, the presence of the
mutant DNA region is not required for this interaction. From our perspective, these
changes should be more precisely referred to as epinucleotide changes rather than
epigenetic changes. Indeed, they are not related to the nucleotide sequence in DNA,
and yet are related to DNA, the genetic material.
The interaction occurs when two genomes (maternal and paternal) carrying
epinucleotide changes meet in the zygote. The interaction (comparison) has two
outcomes, namely, the progression of development or cessation of development
(death). Thus, the chain of events related to ontogeny in this case comprises two
new hypothetical events - 1) The formation of the epinucleotide code of a gamete
and 2) A comparison of the epinucleotide codes of gametes in the zygote.

6. The epinucleotide change in the DNA molecule is part of the individual developmental program (the phenomenon of a shift in the lethal effects of mutations)
6.1. The phenomenon of a shift in the lethal phase: The main manifestation of
the mutations generated in ontogenes is lethality. The male carriers of a conditional
mutation in the X chromosome produce few progeny (Table 1), since the overwhelming majority of the progeny die at the egg stage. None of the 21 studied mutations
induced lethality at the subsequent developmental stages (larva and pupa).
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A special experiment was conducted (Table 8) in which the lethality rate was recorded at each of the three stages, namely embryonic (egg), larval, and pupal stages,
using maximally synchronized egg clutches. Ninety percent of the lethal cases in the
progeny of 18 studied mutants were recorded at the embryonic stage (white and
brown eggs). As the rate of lethal cases at the embryonic stage was 90% (72 + 18)
and was 3.6% (3.0 + 0.6) in the larval and pupal stages combined, embryonic lethality
was 25-fold more frequent (90/3.6) than lethality in the two subsequent stages and
225-fold more frequent after considering the duration of the embryonic stage (1 day
versus 9 days; 90/3.6 × 9). The high lethality of the progeny at the very first developmental stage, the embryonic stage, is evident.
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Table 8: Death of zygotes in crosses of yellow females with the males carrying conditional mutations in the X chromosome [26].
Male mutant strain
1
2
3
5
6
7
8
10
11
27
29
30
31
32
33
36
38
41
Average

Total number of eggs laid
50
50
50
100
50
50
50
50
50
50
50
50
50
50
50
24
40
50
51

Lethality at the stage (%)

Live imagos (%)

White egg

Brown egg

Larva

Pupa

92
81
76
65
80
52
90
68
56
72
92
96
90
46
50
33
68
90
72

2
13
18
28
8
32
6
20
30
8
6
2
4
32
28
54
22
6
18

2
3
6
6
2
6
1
2
8
6
5
3

2
2
6
0.6

6
4
6
4
12
8
4
6
12
12
2
4
14
14
7
5
4
7

None of the 18 studied mutations caused regular death at a larval or a pupal
stage (Table 8), despite the expectation of 16 mutations (0.9 × 18). Thus, the shift in
the lethal effect of conditional mutations to the stage of early embryo is evident. The
absence of lethality at the larval and pupal stages is obviously not random.
All (or almost all) genes constituting the genome are involved in individual development. They are intended to function at all developmental stages and are involved
in the developmental processes and their progression. Thus, irradiation is reasonably believed to disrupt genes in a random manner. In this case, the mortality rate
of zygotes at a certain stage should correspond to the duration of this stage, which
is observed in conventional recessive lethals [10]. However, in our experiment, the
mortality rate does not correspond to the duration of the developmental stage in
the conditional lethals. We believe that this phenomenon stems from the way in
which the individual developmental program is organized. The operation scheme of
the program is shown in Figure 7.
6.2. Two reads of the individual developmental program (model): The individual
developmental program unfolds according to two successive scenarios (Figure 7). The
first scenario is implemented in the germline cells and the other is implemented in the
soma after fertilization. The program consists of successive stages (see Figure 5) with
certain ontogenes functioning in each of the stages. In the first scenario, a successive
activation of ontogenes forms the pattern of the program from level 5 to level 0. The
programs constructed during the gametogenesis of parents and obtained with gametes
are implemented during somatogenesis. The implementation of the program during somatogenesis proceeds in an opposite direction from level 0 to level 5. A mutation in an
ontogene will interrupt the level below the caused defect. A mutation in any ontogene at
levels 5 to 1 produces a functional defect of ontogene 0 and kills the zygote at the early
embryonic stage (the initial stage of the first scenario).

PEN ACCESS

Copyright: © 2017
The Author(s).
Volume 1 | Issue 1

As described above, conditional mutations are a dominant type of mutation,
RNAs act as duplexes (see Section 4), and epinucleotide changes should manifest in
a dominant manner. Thus, an impairment of the program in one gamete or mutual
mismatch of two programs should lead to a cessation of development. However, not
every defect in an ontogene causes a functional failure in the first stage of the program (0-1) and the subsequent cessation of development. For example, an ontogene
that is inactivated during gametogenesis can also mutate. In this case, the mutation
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Chromosomal
aberration

A

B

RNA

Figure 6: Protein or short RNA? Selection of the interface product explaining the interaction between chromosomal aberrations and conditional mutations.
From Fedorova, et al. [16]. The large circle represents the cell and the small circle represents the nucleus. A and B represent
genes (or ontogenes) in a pair of homologous chromosomes, and the grey ellipse represents a ribosome in the cytoplasm.
Blue arrows show the routes followed by the corresponding interface product to implement the interaction between genes A
and B. In the norm (left top), the distance between A and B is rather short and a chromosomal rearrangement (right top) alters
this distance. If the interface product is represented by a protein (crossed out), this change in the distance will not be perceived, since it is negligible compared with the distance to a ribosome and back. However, the change in the distance will be
noticeable if a short RNA is the interface product in question, since the trajectory of its movement resides within the nucleus
and the distance between A and B is comparable.

5

5

4

4

3

3

2

2

1

1

0

0

Gametogenesis

Somatogenesis

Figure 7: Two scenarios of the individual developmental program constructed by ontogenes.
The first scenario is implemented during gametogenesis and the second is implemented during somatogenesis. Black circles denote the ontogenes constituting the program, lines denote the functional links between ontogenes, arrows denote the
directions of successive gene activation, and horizontal lines 0-5 denote successive stages in the program. The switch-on
sequence in gametogenesis is ordered from 5 to 0 (red arrow goes downward) and in somatogenesis from 0 to 5 (red arrow
goes upward). The red circle denotes the mutant ontogene and the red colour denotes the disturbance of the developmental
program below the mutation.

will not appear as a lethal mutation, but rather as a morphosis, a local developmental defect (Figure 7, right panel).
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Ontogenes are encoded with the assistance of an epigenetic code, which is established during gametogenesis, is mutually matched when pronuclei are encountered
in the zygote, and is implemented during the somatic portion of ontogeny. The most
important part of this ontogenetic segment is the involvement of the Mendelian
genes that produce proteins.
The moment when the zygote is formed in this scheme is not the initial stage,
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but rather the mid-ontogeny stage. This moment occurs when the first scenario is
completed and switches to the second scenario. The stage at which epinucleotides
are compared and epinucleotides unsuitable for further development are removed
occurs at this time point. This stage consists of matching the epinucleotide developmental programs. According to the proposed scheme, lethality is shifted to the early
embryonic stage because the defects at levels 5-1 are summed, and each defect prevents loading of the developmental program prior to stage 0, which is the beginning
of the second scenario of individual development.
The assumed existence of an epigenetically encoded developmental program and
its reload along with the existence of the individual developmental program in the
form of an unchanged DNA sequence are able to provide 1) Potential developmental
subprograms, for example, for different sexes; 2) Asymmetry in bilateral organisms;
3) Incomplete penetrance of conditional mutations; 4) The existence of conditional
mutations; 5) The phenomenon of incomplete penetrance in general. These conditions appear to occur without any changes in the DNA nucleotide sequence.
An early study by Astaurov [40] noted the asymmetry of bilateral organisms,
which is unexplainable in terms of classical genetics. Strunnikov [41] introduced the
concept of “implementational variation”. Currently, epigeneticists assign the listed
phenomena to a broad class of phenomena referred to as epigenetic variation [4246]. Actually, this epigenetic or epinucleotide variation is formed during the function of the genetic (in every sense of this word) system of ontogenes (multiplied
ontogene regulators) and only later becomes “epigenetic” with the use of the new
DNA coding language that differs from the code of nucleotide sequences.

Conclusions
Hypothetical discrete “factors” proposed by Mendel to explain how alternative
traits are inherited with time have “transformed” into fairly material entities. Initially, “genes” were represented by chromosomal regions and later as DNA sequences
encoding mRNAs and proteins. Other discrete “factors” have emerged. These factors
have been identified by studying traits with variable manifestations (conditional mutations) [3,4], rather than traits manifesting in a regular manner.
In this work, we have studied the properties of conditional mutations [3,4] that
directly characterize the genes responsible for these mutations, in particular 1) The
parental inheritance of the properties of mutations; 2) The effects of chromosomal
aberrations on the manifestation of mutations; 3) A new type of interaction between
mutations, the so-called long-range interactions; 4) The phenomenon of morphoses.
The conducted analysis allowed us to generate conclusions related to ontogeny
and expanding the concept of developmental genetics. Ontogenes working according to a DNA-RNA (intranuclear) script are added to known Crick’s genes that follow
a DNA-mRNA-protein script. Ontogenes are active in germline cells. Undoubtedly,
ontogeny does not commence from the moment of syngamy, but rather from the
moment when the germline cells start to develop into gametes.
Ontogenes (to which we still collectively refer to as “factors”) are multiplied. Unlike Mendelian genes, ontogenes are active in some cases and are inactive in others.
Thus, ontogeny is variable. Incomplete penetrance of an ontogene is a rule. Another
rule is the so-called “conditionality in the manifestation” of mutations in ontogenes.
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Ontogenes put into genetic practice a new genetic tool, the epinucleotide composition, which is referred to as an epigenetic conformation in modern genetic terms.
The obtained data unambiguously link the epigenetic conformation to ontogenes.
The epinucleotide conformation is reloaded in the germline cells with the help of
ontogenes and transmitted to the zygote along with the gametic chromosome set.
The epinucleotide conformation is reloaded from the last stages of individual
development to the first stages. The new biological reality is the recognition and
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matching of the male and female chromosome sets according to the epinucleotide
conformation. Zygotic selection is a rule for each fertilization event.
In general, the genetic individual developmental program is more intricate than
has been believed. This program comprises 1) Two categories of genes rather than
one; 2) A specific event represented by the epinucleotide conformation; 3) The
matching of the conformations in the zygote; 4) Two reads of the program (one in
the germline cells and the other in somatic cells). The last process occurs concomitantly with the activation of the protein-encoding genes.
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