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Sustainability of biological systems during development depends on the types of part-whole interactions: semiotic comparisons between various structural levels.

                                                                                    Sedov A.E.

SUMMARY

 Using various examples, i.e. main problems in different branches and levels of modern biology, the concepts of classificational,  structural, and functional multilevel clusters and hierarchies are discussed and summarized. Some general system sophistications for these three cases at different levels are shown to be useful for empirical research. Such are cluster approaches in classification, logical variability for bases in structural clusterization, and variability in semantic values of similar functional elements of several biosystems at micro-, endo- and exosemiotic levels. The meta-concept that embraces all the range of structural levels for human-caused biological phenomena, ‘heterological transpositions’, is proposed and summarized in the three-level table. It permits to analyze these phenomena using the strict analogies beween sign-interpreting cases at different structural levels. The main ideas seem to have high predictive potential for many cases of modern biology, and, moreover, for various social and technical phenomena. 

   The pedagogical aspects of these approaches for both school and high education are mentioned as well.

-----------------------------------------------------------------------------------------------------

   Biological systems do display various cases of sustainable development: metabolism and ontogenesis in everyone of numerous organisms, ecological successions, evolutionary processes. Biosystems are more or less optimized during millions and milliards of years of evolution; its “experience” is impressed and continues to become  improved in their fantastically variable genomes, gene funds, and ecosystems’ interactional nets. A set of biological concepts that were extrapolated onto various technical, psychological, social, economical, and political phenomena, became the bases for cognitive and computer science, sociobiology, biopolitics, and other interdisciplinary areas that emerged and drastically developed during the last century. And, it’s biosemiotics that uses the constructive analogies between sign-interpreting phenomena in various dynamic developing systems, as biological as human-made ones. So can be compared, for instance, genetic vs. linguistic texts, small metabolic biomolecules vs hieroglyphs, data on developmental morphology in ontogenesis and evolution vs.visual creation of works of art and of common use, ecosystems vs. techno- and sociosystems, etc..   

 It should be noted that in our country, during 70 years these ideas were  oppressed by the communist ideological dogmas; now, however, they’re still far from as broad scientific discourse as common education and popularization. Biosemiotics in Russia does exist; moreover, we really have magnificent minds in this area. Some of them really use semiotic concepts, both mentally and experimentally, while even not identifying themselves as biosemiotists.  It’s something like an esoteric community that highly needs to “open the window” into the world biosemiotic society. As a whole, our “egg-headed” ones survive during the strange social drift and drift far away from the deep mental values. The new monography [1] is one of few attempts to fill  this gap for Russian readers –  although only partially.    

 Meanwhile, I think that to reanimate the economy of both fSU and its former satellites after socialism, the extrapolations from ecology and biochemistry to social-economical phenomena would be much more useful than the far-fetched cabinet schemes. It’s just  the living nature that maintains various multilevel functional nets, - metabolic ones in hundreds of cell types and in organisms of millions of species, and trophical ones in numerous ecosystems of broad complexity range, from the small puddle up to the entire biosphere. All of them reveal a lot of phenomena of management by the multi-branched and cross-regulated streams of various substances, energy, and information. The intra-organism ones perform various types of genomes’-programmed and controlled development. All of that is optimized by both natural selection and other evolutionary mechanisms, including the still misunderstood ones. Hence, the task to ascribe some economical values, for example the prices, seems to be just the same as to evaluate the semantic values inside the bosystems. 

 The set of functional problems does exist in genetics, developmental biology, ecology, and evolutionary conceptual set, that embraces various subjects, substrates, and ranges of structural levels, while being similar semiotically. Some interlevel analogies proposed below seem to be the highly prognostic ones. Creative readers that deal with another scientific and/or artistic areas, besides biology, would test this approach while trying to extrapolate it onto their own multilevel subjects.

   The concept of biological structural levels does develop more than 30 years, particularly in N.V.Timofeev-Ressovsky’s work [2]. In Russia, in the school textbooks of biology there is only a pair of small paragraphs about it. However, all the biological discourse from 6 to 11 grade, even in common schools, is implicitly based on this concept, and much more it’s so in high education. But it’s only the mere nomination of these levels, without any conceptual work aimed to explain any biological facts. 

  Meanwhile, the last years the prominent physicists cooperated with the philosophers to analyze the multilevel organization of all our world. They interest, whether are different physical laws only the level-specific ones, or our “multi-layer” reality is based on few most fundamental  principles that “pierce” all the structural levels of Universe [3, 3a].

    However, we’ll see below - by means of concrete basic examples - that these are biologists who really lead to solve this meta-problem. The semiotic approach is proposed below only for biosystems of various structural levels. After the urgent discourse about these levels as a whole, we’ll compare the most strict cases, when each of noted systems performs, or not, some sign interpretations after the human-made change of only one, single biological sign, that also presents one of various lower levels. I hope, however, that it will become fruitful for further inter-level extrapolations, - to comprehend the World as the whole, and to research and teach various data, both natural and humanitarian and technical ones. 
      For us biologists, philosophical terms “holism” vs. “reductionism” are useful but insufficient ones, since our subjects can be interpreted as  multi-level hierarchies. As a whole, three types of hierarchies can be distinguished: classificatory i.e. taxonomic ones, structural ones, and functional ones. Let’s stress that almost every concrete biosystem must be represented in these three aspects by non-isomorphic graphs. In many cases, including transdetermination shifts in ontogeneses and polyphyletic, particularly symbiogenic and gradistic, evolution, the  dendrograms are insufficient: the more full oriented graphs are needed. 

   The fourth level concept, “the level of organization”, i.e. “the level of complexity”, is frequently used, - not only in biology. In essence, it’s the cognitive covering, i.e. the correlate of all three above-named level concepts. The higher position has some system on phylogenetic tree, i.e. the longer evolutionary way was passed by its ancestors, so the more complex are its own structural and functional hierarchies, and so the higher is its own level of organization. Sometimes this concept becomes rather operational one at various structural levels, - from comparative biochemistry, genomics, and proteomics, up to comparative morphology and even comparative coenobiology. However, here its three above named aspects are enough per se.    

The classificatory, i.e. taxonomic, hierarchies.

   Firstly, - some words about all classifications, not only the biological ones. Theories of classification comprise the meta-scientific area (logics + mathematics +philosophy +linguistics + neurobiology +…). The base of every classification do comprise image recognitions (so the sign interpreting processes as well) closely connected with clusterization. Only three groups of methods do exist to reveal the clusters, in either  metrical or cognitive spaces:

1. Determination of criteria for dividing borders between the subjects that are needed to be classified. These procedures, - so typical ones even in common life, - are the basic ones in living bodies including brains, and in technical devices including computers, - in all the systems of images’ recognition. 

2. Choise of the “etalone” specimen for every taxon, and then the study of another specimens that are adjacent no more than at some “similarity radiuses”, - either proposed or calculated ones.  Many biological classifications before K.Linneus (K.Linne’) were made by these ways. Even now, it’s the routine way to teach biology: “Let’s study the typical representer of Crustaceans, - the river crayfish.”.  The typical mistake on this way is to merge the basic, archetypical features of  taxa with the particular pecularities of the concrete species, mainly taken by opportunity. In such cases, the magnificient logics of comparative systematics is swamped into the routine shedule of organs and their systems. It’s the loss of either morphofunctional or evolutionary or nomothetical ideas, - semiotically speaking, of deep interpretations of visual signs.  

3. Firstly, simultaneous picking out of the entire groups of closest, i.e. most similar to each other, subjects (lowest taxa), then – forming of them the higher taxa, and so on. This logics is impressed in modern algorithms that form the “rootless trees” for biological taxonomy: by DNA or RNA similarities, morphs’ comparisons, etc. [4].  

It’s crucial that it’s biology when various classificatory theories do develop most intensively and evidently: here, both broadest typology and very long natural history, i.e. evolution, do exist. Now, the diversity of inheriting texts, DNAs, along with RNAs and proteins coded by them, can be compared with the multilevel morphological diversity, especially by comparing the modes of actions of main morphogenes (especially, the homeotic gene clusters). All of that comprises those traces of evolution that reveal its “logics” or, at least, its fragments [4].  The broadly known phylogenetic trees now are modernized by the symphylies (to represent various cases of coevolution, symbiotic origin of eucaryotic cells, horizontal gene transfer, polyphyletic taxa, proved facts of gradism - during artropodization, angiospermization, mammalization, aviization, etc.). The highly professional popularizing Russian-written books in these areas, probably still insufficiently known by our colleagues abroad Russia, should be noted here  [5,6], along with my own little impact to this discourse [7]. 

The structural hierarchies.
  One would think that it’s the simplest task to divide mentally the biosystems into their structural subsystems, elements of various levels, - much more simple one than to reveal both functional and evolutionary classificatory hierarchies. Let’s see…
   The concept of structural hierarchy can be explained by the simple metaphor. The apartment consists of the rooms, the house - of the apartments, the city block - of the houses, the city - of such a blocks… However, even this simplest model reveals some deep problems, along with the ways to solve them. For instance, we can define the intermediate levels – either alternative or cross-additive ones - that resemble  structures or taxa, respectively, for structural or taxonomic hierarchies. So, inside the big house, the apartments can be divided by the floors or by the entrances; all of that is correct. The first approach is crucial for  postmen, the second one for water-suppliers. Similarly, the houses can be grouped by their blocks, or streets, or styles, or epochs of building, or height, or level of comfort, etc.. It’s just the same as any biological classification that’s needed for conceptual pragmatics sensu lato. However, as to the strict natural classification, - just in living bodies (both in genomes and in their revelations i.e. phenotypes, communities etc.) their natural history, evolution, is impressed. For biologists, it becomes more and more “readable” s. interpretable as the set of signs. 
 Then, how many structural levels can be revealed, or must be defined, in biosystems? Four-level concept, that’s proposed in [2], entered in textbooks and programs for common schools. 

  The geneticist R.L.Berg  proposed even much more logical six-level hierarchy [8]. Her six levels are: genoneme s. chromosome, cell, organism, population, biocenosis, and biosphere. She defined all of them by their common quality to reproduce themselves as the whole. Let’s see that among the systems of three lowest of these levels, the suborganismic s. endosemiotic ones, the progeny looks just like its ancestors. Their appearances are kept by their genetic programs, and these programs don’t change sufficiently per each generation by means of mutations, recombinations, and epigenomic events (from cell differentiation up to physiological adaptations and morphs). Unlike these ones, the systems of three higher levels, supraorganismic s. exosemiotic ones, don’t keep their physical shapes while reproducing themselves. They’re more plastic ones: the populations “breath”and migrate, biocenoses pass through their successions, the biosphere changes its main features, etc..    

  The border between these two triads of levels, between endo- and exosemiosis i.e. intra- and interorganism biology, is the level of individual organism. It divides their specific sets of  representation data forms, methods, subjects, problems, and concepts. It’s represented organizationally at the Biological Faculty of Moscow State University, with its too subdivisions, “physiological-biochemical” and “ecological-systematical” ones, each comprising of its own set of departments. Metaphorically speaking, at the 1st one, the biologist looks like “the sitting Shiva, the demiurgus” in the white smock, that’s much greater than his objects whose tiny signs are fractionated and interpreted by him, while at the 2nd one, he’s like “Shiva dancing inside the great Universe”, mostly the Living Nature, - the small part of it, some tiny interpreter of its big complex set of signs. These are two somewhat contrast psychologies, and Umwelts as well. 

  Then, even inside genetics, I defined ad hoc 9 structural  levels, while studying at them all, semiotically and quantitatively, the historical shifts of metaphorical terms and reasonings as its multilevel creative bases, - and, by means of that, even revealed some biological meta-phenomena that were omitted by some well-known geneticists [9]. 
Interrelations and interactions between the levels.

 These processes are urgent in the most basic biological meta-phenomena: gene action, metabolism, cell differentiation, morphogenesis, evolution, and successions. As to the collective monography on these topics, published in Russian 30 years ago [10], it gave some hopes but was insufficient to understand the matter. The similar attempts were too seldom, however now such a works do arise  (for example [11]). 

 Comparative morphology, systematics, and evolution of concrete systematical groups of organisms give us so important enigmas as keys to try to understand our world, that those professional philosophers who’re exclusively verbal thinkers should dream about. Let’s see only few cases.   

 Some intermediate structural levels are still absent in some organisms, and sometimes it’s even hard to comprehend which structural levels are represented by the concrete living being. 

a). For example, each of  Heliozoa (Animalia, Protozoa, Sarcodina) is the single cell and the entire organism at the same time, while containing inside his protoplasm the population of symbiotic Zooxantellas (Algae, Xanthophyta), that feed the host cells by means of their photosynthesis. So, who’s any of heliozoan, - cell, organism, or biocenosis? Moreover, our own, eucaryotic, cells are the result of various symbioses; they were postulated and classified in [12], and then verified in many aspects by molecular genetic, cytological and biochemical methods  [5]. 

b).  Let’s see the Spongia, s. Porifera. Among animals, they represent the emergence of multicellular organization, i.e. cell differentiation with trans-determinations, intercellular interactions (so, several cells build cooperatively the single complex highly species-specific multi-branched 3D spicula), morphogenesis of whole bodies. Sponges still lack the tissue level, but their cells can divide themselves from the cells of the close species when they’re mixed, while forming species-specific aggregates. Can we insist that it isn’t the self-identification (as the humanitarians say)? Do display the sponges’ cell receptors, that perform all of this, some semiotic analog of “personal psyche”? Let the psychologists try to explain what they mean by this! Here, among sponges, the individualities reveal the smooth transitions into populations… 

â). Each of the “Portugal ships”, or Siphonophorans (Animalia, Coelenterata, Cnidaria) can be interpreted as either the individuality with its entire behavior (that can include directed navigation) or the complex colony of highly differentiated individualities. It includes the top bladder- pneumatophor, common stem, medusoids-nectophors  that contract so coordinately that the entire “ship” swims in chosen direction, gastrozoids that feed all another ”members or organs”, defensory palpons, gonophors that provide sexual reproduction of all the “company or body”, etc… Is the siphonophora the personality or the highly-differentiated community?  The differentiation isn’t less than that of the organs in the complex body, while the ontogenesis starts s as the development from the single zygote, as branching of similar meduses on common stem… 

Both zoology and botany are full of such a “miracles”. 
If we draw the graph, when abscissa would represent the measure or number of structural level, and ordinate the measure of complexity at the given level, then the evolutionary curves for sponges and for  siphonophores will pass relatively low, near the abscissa, but they will be curved by different ways. 
  No less peculiar are the Lichens. Who’s the lichen, the individuality or the “micro-phyto-fungocenosis”. In some of their various species, fungal components can belong to different classes (ascomycetes or, more seldom, basidiomycete Telephora), and some of them, green algae are “substituted” by photosynthetic Procaryotes - Cyanobacterian. Due to their symbiogenic nature, Lichens can have very complex bush-like bodies that can not be formed by neither Fungi nor Algae per se… 

Biological laws concerning biological levels.

  Warious biological laws do exist. Some of them are level-specific ones, each being “tied” to its  concrete structural “layer” - level (the universal DNA-protein code,  phases of mitosis and meiosis, ecological mass and energy pyramids, Bergman’s law, etc.). However, the universal interlevel laws, that “pierce” many or all the levels “like a spit”, do exist as well.   

   For instance, principles of DNA replication and recombination at  macromolecular level correspond to those of meiotic prophase events at  cytological level, to G.Mendel’s and T.G.Morgan’s laws at  phenogenetic level, and to the Hardy-Weinberg law at population level.   

   The 2nd set of examples are the universal maps of metabolic pathways. They’re  the dynamic biochemical “portraits” of both generalized cell and generalized meta-organism and entire biosphere. Spatial and temporal scale ranges, biogenic “reservoirs”, morphological structures (from macromolecules and membranes to the organisms’ bodies and patterns of biocenoses), - all of that is ignored here, while all the structural levels are “transparent” ones, and so ignored as well. Only the nets of events with small biogenic molecules are under scope. Out of look are their enzymatic performances and, respectively, their coding programs and controllers, i.e. their genes. Nevertheless, these maps are the highly-operational and prognostic meta-level concepts, along with the biogeochemical schemes made by V.Vernadsky,

So, we biologists can show to the physicists: 

At least the world of life consists of “layers” – structural levels, each of them with its specific laws, while all this entire pattern is “pierced” by some universal biological laws. 

Maybe theoretical physics is destined to find something like this. 

Types of functional part-whole interactions  at different structural levels. 

  From the viewpoint of semiotics of metaphors in genetics, I told and published the ideas similar to those presented below, in this part, at the 7th International Congress of IASS/AIS at Dresden  [9],  at the RAAM IV Conference (Manouba University, Tunis, April 2001), and  at the World Congress in History of Science (Mexico, July 2001). They’re also placed on the World Website of Biosemiotics maintained by A.Sharov. 

  Biological and particularly genetic systems are highly complex ones:  they have many aspects, great range of scales, and multilevel hierarchical organization (see above). Frequently, some concrete process of life can be shown not only by non-congruent structural, functional, and classificatory schemes, but also by different models, either congruent or contradictory ones. In the later ones, the same structural level, or combination of levels, is presented as that either manages the process or is managed by it. Let’s see two examples: aging and cancer. 

   Till the late 1970s, more than 500 theories of organisms’ aging, that didn’t based one on another, were proposed. The lowest level that presumably leads to aging is the entire gene set when damaged by cumulation of point mutations. It causes the various enzymes’ damages, and so, both the sustainability of genetic programs and the efficiency of metabolic nets become worse. (This concept is named as “catastrophe of mistakes”). The next level is presented by set of special genes whose products repair DNA, control the cell division cycles, count the number of divisions already performed (such as telomerase “counter”), control the cell suicide s. apoptosis, etc.. Too rapid senescence of the cloned sheep Dolly arises again many of these ideas. 
 According to another concepts, aging is determined by higher levels, i.e. by damages of the sustainability of metabolism as a whole, in immune and/or endocrine system, in transport systems inside the organism, in  structures and functions of cerebral cortex.The holistic concept of “10 syndromes of senescence” [13,14] belongs to them.
    The concepts of cancer malignizations are no less both multilevel ones, and either contradictory or cross-additive ones. The nucleotide changes is the same “catastrophe of mistakes”. However, it’s known already that only approximately 150 concrete genes comprise the specific set of mutational targets to produce carcinogenic events, and specific sets of their mutations inside them leads to cancer; from 3 to 7 mutations are sufficient for different cases. Such a genes are near 100 oncogenes that are urgent for normal differentiation of various stem cells; their damages cause the retardation of  these cells’ “findings of professions”, that metaphorically makes them to stay at “infantility”. Another genes whose sets of damages cause cancer are those ones needed for: DNA repair, control of cell division stages, of intracellular regulatory nets (genes for protein-kinases and phosphorylases), interactions between different cells (various signal peptides, neuropeptides, integrins, etc.), above named apoptosis. As a whole, cancer can be understood as the defective fragment of embryogenesis; many key mechanisms are the common ones. However, oncogenic factors at the whole-organism level are revealed by numerous clinical cases, but their “top-bottom” influences are still obscure for us. These are the defects in: nutrition, immune and endocrine systems (especially hypothalamic control), way of life, and even the harmony of the entire organism and personal values [15].
   The most interesting for humanitarians is the high actuality of the old, proposed near 150 years ago, R.Virchow metaphor that the organism is “the social state of cells”. Many deep operational analogies can be made between cancers and well-known human totalitarian societies [16, 16à]. 
   No less variable and numerous are the multilevel models proposed for embryogenesis of various organisms [17,18], for their evolution [19-22], for formation and life of ecosystems [23], and for other main biological systems and processes. Last decades, in evolutionary research the meta- question: “What level(s) is (are) the leading one(s)?” became the basic one for a set of International Conferences represented in their collective Materials. For instance: “Particular DNA sequences or genomes as a whole?” [20]; "Genes and genomes or the organisms as a whole ?” [21]. Multilevel comprehending of evolutionary processes is clearly shown in [5]. According to the representers of Russian paleontology research school mostly based in the RAS Institute of Paleontology (‘PIN RAN’), -the multilevel evolution,  including its repertoirs of taxa, morphotypes, and ecological niches, is leaded mostly by the holistic development of ecosystems [6], according to their endogenous “logics and semiotics”, and/or with some big abiotic influences onto the entire biosphere [22]. 
   So, each of these fundamental biological meta-processes is described by the set of multiple models based on different structural levels and/or their combinations. To understand the nature, inside such a set each of them must be compared with another ones, to reveal either their congruences, - even the partial ones - or, at the contrary, their contradictions, i.e. the subjects to choose by means of  further research analyses. 

   Many attempts to apply the information theory in biology clashed with the meta-problem: how to measure semantic values of any given element in the context of any given system?[24]. The prominent quantitative approach, that was proposed by our biophysicist M.Volkenstein as to informational biological macromolecules as to the poetical texts (!)[25],  did not resolve it as well. 
  The case is that, inside various biosystems at different structural levels, are the elements that are similar ones by both size and internal complexity, while one of them are of low value, and another ones with key roles. Only the later ones, while being damaged, can cause the cascades of malformations. It’s   just like in English childish song about the nail, horseshoe, and so on, up to the occupation of the town. For example, the concrete mutation, change of 8th nucleotide in the gene that codes Ha-ras protein, turns it into the oncogene, thus leading to cancer. Small quantities of ethanol destruct the highly complex alcoholic brain that consists of more than 50 milliards of neurons, so the person does degrade. The Alzheimer’s disease is caused by mutations only in 3 genes, mostly in preseniline gene; as a result,  hyper-excretion of protein beta-amiloid stochastically tears the synaptic links, thus destroying those very complex informational nets inside the brain that were “sewed” by neural ontogenesis; and the person drastically degrades – up to the crude idiocy. Only few Asian chestnuts, infected in their bark and wood by the yellow sponk fungus, while being immune for it, were introduced into USA, and this fungus made extinct the giant biocenoses, i.e. the great woods of American dentate chestnuts that lacked this immunity. The similar cases are the introduction of rabbits and cactus Opuntia in Australia (at the same time, however, Opuntia “modestly entered” into the Palestinian phytocenoses in Israel), of the liana Pueraria and water hyacinth in USA, etc.[26]. 

   In biosemiosis, during the interpretation of several element by donor or recipient system, its sense(s) and value(s) can be either mostly brought by itself or mostly dependent on the interpreter system.    

  So, in any protein-coding part of every gene every certain nucleotide triplet does code the certain aminoacid, the Met-start, or the stop of translation. The consensus “cores” for replication origins, and for many other functions, do exist in DNA sequences. They represent the self-reproducing senses – surely, by means of the cell sigh-interpreting mechanisms. On the other side, the same certain oligonucleotide, being inserted into different functional parts of DNAs, can cause different effects. So, in promoter, it should change the conditions to switch on/off the transcription of gene or of operon as a whole (complete turn off, or constitutive transcription with the loss of its control, or its thermal sensitivity). If the same insertion takes place in the protein-coding part,  then the new triplets should arise; sometimes the protein conformation can be altered (if the new aminoacids aren’t “suitable” to the entire protein structire); or, only if the inserted nucleotide number isn’t divisible on 3,  the frameshift that causes the alteration of the protein sequence downstream the insertion, and so of its structure, at least in this part of it. If it occurs in exon-intron border, then the splicing becomes the defective one, so the protein can become longer and possibly damaged by the “exonization of intron”. For another levels, it highly resembles to the oppositeness in fates of Australian and Israeli floras after the introduction of Opuntia, and in fates of Opuntia itself there: all depended on the preceeding “contexts”, i.e. on these  biocenoses as the sigh interpreters. 
  For the above-named phenomena, I propose the new common term heterological transpositions (HT). Unlike the symbiogeneses with  entire genomes at the emergence of eucaryotic cells, the meeting of the entire gametic genomes to form the zygote during fertilizations, or the complex merging of the entire floras and faunas of  Northern and Southern Americas in Cenozoic era, - all the HTs are similar in the following.  1. Only one complex biogenic element is transposed into the much more complex system, and it’s also the biogenic one. 2. Each of this transfers is can be only the anthropogenic one.  HTs are the simplest cases of multilevel reframings [16], - thus the mostly suitable ones for the strict analyses. Surely, the mostly heterological cases with the most unexpected results are the most interesting ones, with the probable highest semantical values both for themselves and for us. 

   As a whole, HTs are caused by the human innovative activities directed to various living bodies. Their main historical vector is directed “top-bottom”, from macro- to microlevels of biosystems. Exosemiotically - at supraorganismic levels – they’re the introductions of various species into new climates, landscapes, and native biogeocenoses. They tookplace during all the human history, and mostly intensively from the Epoch of the great geographical discoveries and human mass migrations. As to endosemiotics, in experimental intraorganismic biology, they’re transplantations of organs, tissues, and then cells, instead of another ones, at their quasi-native places. This was the way to study the phenomena of embryonic inductions, tissues’ competence, histocompatibility etc., started only at the very beginning of the 20 century. Various homotransplantations were profoundly analyzed by T.Huxley and G.de Beer at 1930s. Then, it included transplantations of imaginal discs in insects, making and research of mammalian allophenic chymeras (since 1960s), and now embraces various xenotransplantations of organs, cellular and embryonic cloning –up to the obtaining the adult mammals by means of transfer of although similar, but somewhat different,  nuclear genomes. In molecular genetics, these are bacterial transformations (since  the  work of F.Griffits, 1928, up to reproducible plasmid technologies since early 1970s, that became the base for modern gene engineering.), and now transgenoses into zygotes and thus into eucaryotic organisms that develop from them, and into diverse somatic tissues as well (since 1980s) 

 Now, let's see how these inter-level analogies can become useful for the empirical investigations. We'll consider all types of possible situations. At first, it will be the metaphorical example, i.e. heterological transpositions into the complex texts of prose. For instance, let's insert the fragment of  M. Bulgakov's novel "Master and Margarita" into L.Tolstoy's novel "War and peace ". The metaphor of viability would be the understanding of the whole text. So, three outcomes are possible only.

(1) An insertion can be ignored, so the novel can be red furtherly. (An insertion becomes "repressed" by the entity that doesn’t alters.).

(2) The insertion is so incompatible with the previous text that the whole novel would be rejected as the absurd one. (A whole text becomes expulsed: an insertion so contradicts to the self-agreed laws of a plot system that all's thrown off as a whole.).

(3)  The insertion causes to make a new non-trivial assotiative interprerations, thus giving a new sense to the entire "external” text. (An insertion is so processed by entire system that the later one alters some own qualities and, presumably, sometimes modifies the sense of the insertion as well.). This case is almost impossible without the decreasing of “viability”,i.e. the cognitive and artistical value, of the chimerical text - when compared with both initial texts. For instance, it can’t be imagined for any combination of blocks from two above named novels.

The similar biological examples are persented in the table below.
TABLE: Analogies between the functional events at three structural levels of biosystems 

                as the results of heterological transpositions on each of them.  

                     The appropriate levels and areas of biology are named in the left column.         

	Variants of expression   of transposed element .
	The expression  is absent  (1)

	The expression kills  the entire system 
(2)  
	The expression 
alters the entire  system as  desired (3).

	“Behavior” of such an    element inside the system.
	It’s thrown out off the system 


	It’s kept  inside the  system but doesn’t 
work
	It turns altered itself
	
	

	Microsemiosis: Molecular subcellular
level.  (Molecular 
 genetics).
	Unstable

plasmids.
	Integration

in satDNA

or near the silencer.
Defects of splicing that produce non-functional proteins.

	Position

effects.
	Integrative letals. 

Mortal inheritable
 monsters.

	Strains- hyperproducers. 
Plants – ‘living vaccines”.

Bt-plants.

Animals – ‘living fermentors”. 
Cases of heterological  expression of desirable genes. 
Cases of 

successful gene therapy. 

	Endosemiosis:

Cellular-

organismic  level

(Embryology,  

 Developmen- tal biology, 

Transplanto-logy).
	ResorbtionRejection.
	 Persis-tence without

effects. 

(Not found, maybe don’t exist.).
	Induction by the surroundings.
Transde-termination.
	Incompatibility

of the blood groups. Rhesus-conflict.  Lethal MHC-incompatibility.
	Xenotransplan-tations with the  somatic effects. Chymeras with allophenic cell  clones.

	Exosemiosis:

Supraorganis-

mic levels (Ecology: introductions of species).


	Skunks from  USA in the  Russian Valley 
(were killed by  big  aborigene  
carnivors 

(see [27]).
	American  maple in   European  Russia 

(lives 

only in anthropo-

cenoses).
	Elodea 

canadensis  in 

European  

Russia

(only  the female plants, hence  -
only the 
vegetative 

reproduc-tion).
	Yellow sponk fungus led to extinction the american dentate chestnut woods.
Species from Far East eliminate the aborigene European ones:  
ratan gob presses on   many species of  freshwater fishes;
racoon-like dog ate the hazels and grouses.

	Dryings of the malarian swamps  by the eucalypts – in Abkhasia, 

then in Israel.  

 The “greening” of Moscow  by 

cottonwoods.

	   The cases with introductions of single species into the natural biocenoses - and a lot of them are known – show that some single introducent either “very modestly” enters into them, or destructs them as a whole, or eliminates some of their autochtonous components. As it’s known from both empirical ecology and simulational system models, such a decrease of diversity is always correlated wirh the decrease of sustainability. We couldn’t find any opposite cases for such a situations. 

 Now, let’s discuss the subjects of social hopes and fears, i.e. gene engineering and cellular-embryonic cloning. By inter-level analogy, we see that “the same that’s bad for biocenoses is good for chimaeric and tracsgenic organisms”: we don’t know any hand-made monster that became more vital than its initial natural prototype. And, the more heterological are intracellular or intraorganismic transpositions, the less vital are cells or organisms constructed by them. This theoretical concept is proved by hundreds of thousands of experiments in gene engineering and experimental develomental biology already made: we still don’t know any “highly vital monster” that could force its natural ancestor out of its native biotope. All of these “transponents” need the human care, thus surviving only in labs or in maintained agrocenoses. These cells and organisms became the poverful biogenic tools and, at the same time, their own objects: to understand some functional role or the part inside the whole, this part must be substituted by the similar while not the same one. This logics, typical for technical engineering, now came to all the levels of experimental biology, thus helping to understand the genes’ expression and regulation,.various types of embryonic development, hereditary principles of evolution, - and, pragmarically sensu srticto, the causes of thousands of human illnesses, cancer, aging etc..
   However, a fobic fantasies about such a monsters fill the mass-media, thus producing the narrow-minded fears and representing our colleagues as the maniacs, “killers in white smocks”. 

   Surely all the biotechnologies must be “transparent” for any people, and the bioethical control must foresee any undesirable creations of minds and hands. Now, we still have only such situations when the transposed elements are both too small and too simple when compared with their recipient systems. I think that today, for all the intraorganismic HTs the probability of any “butterfly effect” (the R.Bradbury’s metaphor that became the methodological concept) is still very low.    

  However, the high-capacity genetic vectors are projected already. For example, the Human Artificial Chromosome (HAC) will include up to 3.3 millions of nucleotides, that would be enough for transpositions of gene sets that can be composed, mentally and then experimentally of thousands of concrete genes. So, such a donor blocks become comparable by size and complexity with the recipient biosystems, and I think it will lower drastically the predictability of the presumable results. So, we must think much more than reframe. 

  Any case, all around the World the common biological education must be highly improved, - up to the understanding of such basic multi-level modern research problems, along with hopes and fears produced by them. 
  It’s biosemiotical approach that gives the cognitive bases for it.

  I hope that the interlevel cognitive analogies proposed here can become useful for all those complex multilevel systems in which the analogical transpositions can be performed. Such a fields could be: the systems “personality in community” (immigtation or job search cases); ecomomics (integration of new economic models into yet-existing systems); high technologies (projects of new blocks and modules to be incorporated into bigger techlical devices, or else into future complexes “humans + living bodies + machinery + human-made informational systems”). 

  Let me note that some ideas crucial for this approach were accepted from cited below works of biologists of our country. These concepts seem to resemble some semiotic ones, although their authors don’t identify themselves as biosemiotists. 
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