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PREVISION BY J.A. RAPOPORT OF SECONDARY MUTAGENESIS IN ROW OF
CELLULAR GENERATIONS

The mechanism of chemical mutagenesis was opened, studied and implemented in practice by a world famous scientist,

J.A. Rapoport. He discovered that the chemical substances — ketonic connections, alkylating agents are interacting with

active groups of proteins in the cytoplasm and chromosomes. Thereby he anticipated the phenomenon of formation in cells

of the secondary mutagens.

Diversity of cultural plants is possible to get by the
inducing of the genetic, in other words of the heredi-
tary changes. For achieving of g enetic variety a using
of chemical mutagens is necessary. The searches of
chemicals able to cause the hereditary changes began
both abroad and in use after opening by H.]. Miiller
of mutagenic action of the X-rays [1]. N. K. Kolzov is
the prominent Russian biologist — geneticist predicted
the idea of matrix reproduction of chromosomes. He
the first supposed that mutations could arise up not only
from an ionizing radiation but also under the action of
chemicals.

Follower of N. K. Kolzov, V. V. Saharov [2] by add-
ing to larvae and pupas of Drosophila by the solution
of iodine was getting sex-link mutations in the second
generation of flies. Analogical experiments carried out
with an ac. a. and ammonia by M. V. Lobashov [3,

152

4]. Ammonia did not cause mutations. The level of
mutations for adult individuals under impact of the
iodine or acetic acid exceeded a natural level. In 1939
S. M. Gershenson published work about induction of
mutation at Drosophila melanogaster under the action
of sodium salt of timonucleic acid [5].

In 1946 in England by Charlotte Auerbach and
Joule Robson were published as short reports about in-
duction of mutations among adult males of Drosophila
after affecting on larvae of poison substance of mustard
gas (allyl isothiocyanate, yperite) [6, 7]. Authors dis-
covered to 24% of sex-link mutations. A great geneti-
cist by Joseph (losif — in Russian-language literature)
Abramovich Rapoport worked up theory and method of
chemical mutagenesis as the phenomenon. In opinion of
J.A. Rapoport [8], in the earlier mentioned works there
was low mutational activity and were not represented the
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convincing data about effects of the tested substances
and about their genetic effects.

J. A. Rapoport began the experimental search of
substances able to induce mutations, before Great pa-
triotic war the participant of which he was. After return
from an army he published the article in 1946 [8].
He showed the origin of mutations at adult individuals
of Drosophila after treatment of larvae and eggs by
formaldehyde, aldehydes, urotropine and other ketonic
connections. In that investigation [8] high-frequency
of lethal mutations analyzable on the method of CIB
(estimation of lethal mutations for adult individuals
with the marker sign of eyes as stria of Bar) was got.
Formaldehyde when you add at nutrient larvae medium
induce 6%, and in some experiments 12 and 30% of
lethal and visible mutations against less than 0.12% in
the control. As well as after a short-wave radiation, ke-
tonic connections caused the «tufts of similar changes».
Subsequent works of J. A. Rapoport were completed
by creation of the theory of chemical mutagenesis.
J.A. Rapoport marked the fundamental difference of
action of short-wave radiation as of mutagen from the
action of chemical mutagens [9]. A radiation causes the
breaks of chromosomes with subsequent confluence of
the torn fragments in different combinations; as a result
are arising of dominant mutations. Mustard gas oper-
ates similarly [9]. J. A. Rapoport [6, 9-11] explains
the action of ketonic connections and alkylating agents,
when they penetrate in the cells, that they interact with
amino groups, what results in the irreversible changes of
proteins of cytoplasm and genic proteins. Thus recessive
mutations appear mainly unlike the breaks of chromo-
somes after a short-wave radiation [ 12]. In experiments
with adding of chemical agents to the nutrient medium
of culture of drosophila the mutagen presents there con-
stantly. J. A. Rapoport supposed that the co-operating
of chemicals with proteins in a cytoplasm and chromo-
somes determines mutagenicity of these connections.

This capacity for cooperating of chemical mutagens
with proteins in a cell predetermined the preservation
at them of mutagens and was causing appearance of
mutations or transpositions in row cellular generations.

Considerably later classic works of B. N. Sidorov
and N.N. Sokolov on the seedlings of well-known cy-
togenetic object of Crepis capillaris have showed that
a mutagen an ethylene imine causes new rearrange-
ments of chromosomes in row of cellular generations
[13, 14]. After treatment of seedlings of the plant the
mutagen were washing off at tap water. These authors
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showed also, that an ethylene imine is interacting in a
cage with biologically important substances, such as
amino acids or the predecessors of DNA [15]. These
complexes the authors have named by the secondary
mutagens. Appearance of the new rearrangements of
chromosomes in cell generations got the naming «the
secondary mutagenesis».

In the works [16, 17] J. A. Papoport in detail ana-
lyzed objective laws of origin of the lethal mutations
from alkylating agents, likeness of effect of chemical
and of radiation mutagens, fundamental difference of
the chemical mutagenesis from effect of the ionizing
radiation. He opened the supermutagenes [ 18] were
provoking the large number of the heritable changes.
Researches of J. A. Rapoport have resulted in what the
method of the chemical mutagenesis finds application
in genetics, cytogenetic, and in the agriculture. This
method is used large scientific collectives both in our
country and abroad. It also has application in experi-
mental biology, microbiology, agriculture, and medicine.
The method of the chemical mutagenesis was used in
the selection of agricultural plants, for example were
created the cultivars of oat and barley [ 19]. N.S. Eiges
with collaborators created cultivars of winter wheat the
Sibirskaja niva (Siberian field), the Stavropolskaja ko-
rmovaja (Stavropol fodder), and the Imeni Rapoporta
(Name of Rapoport) [20] and perspective specimens.

Collections of researches works of J. A. Rapoport
[16, 17], books on his activity [21, 22], and his fun-
damental theoretical work [ 23] were published posthu-
mous. These publications were fulfilled with the initiative
and the participation of his wife of doctor of biological
sciences of O. G. Strojeva. Century of J. A. Rapoport
conferences and publications were devoted. Researches
with the use of method of chemical mutagenesis con-
tinued, in particular in works N.S. Eliges et al. [24],
which have large achievements in genetics, selection,
and practical application of the winter wheat mutants.
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INPEABUJAEHHWE N.A. PATTIOTTIOPTOM
BTOPHYHOI'O MYTAI'EHE3A B PAAY
KAETOYHBIX TTOKOAEHHWH

A.H. Baitcperna

Hucruryt 6noxumuueckoit pusuxu PAH um. H. M. Dmanysas,
Mocksa, Poccus

Mexaunsm XHMHUECKOTO MyTareHesa 6bIA OTKPbIT, H3yUeH
M MOATBEP/EH Ha MPaKTHKe BCEMHPHO H3BECTHBIM yUeHbIM,
. A. Panonoprom. On 06HapyzuA, 4TO XMMHYECKHe BellecTBa —
KETOHOBbIE COE/IMHEHHsT, AAKHAMPYIOILIHE areHTbl, B3AUMOZIEHCTBYIOT
C aKTHBHBIMH TpYTNIaMu 6EAKOB B IMTOMAA3Me H XPOMOCOMAX.
Tem cambIM OH MPeABOCXUTHA IBAHHE 06Pa30BaHUs B KAETKAX
BTOPHYHBIX MyTareHoB.
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MEPEABAYEHHSA M.A. PATIOITIOPTOM
BTOPHMHHOI'O MYTAI'EHE3Y Y HWU3LII
KAITMHHHWX TTOKOAIHb

A. 1. Baiicperna

[ucruryT 6ioximiunoi qisukun PAH im. M. M. Emanyeas,
Mocksa, Pocist

Mexanism ximMiuHOro MyTareHesy 6yB BiAKPHTHil, BHBUEHHIT
iuniaTBepameﬂnﬁ Ha MPaKTHLI BCECBITHbO BiJOMHM BYEHHM,
H. A. Panonoprom. Bin BusiBus, mo ximiuni pedoBunyu — KeToHOBI
CIIOAYKH, aAKIAYIOYl areHTH, B3a€MOZIIOTb 3 aKTUBHHMH IpylaMu
6iAKIB y LIMTOMA@3Mi i XxpoMocomax. [uM caMuM BiH mepeza6auuB
SIBHILE YTBOPEHHS B KAITHHAX BTOPMHHUX MyTareHiB.
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