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best ones in terms of their adaptive ability to abiotic environmental factors in
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normal fertilization background, normal growing space (NBNGS); normal background,
extended growing space (NBEGS); enhanced fertilization background, normal growing
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Differentiation capacity of NBEGS environment was higher than NBNGS (5 and 7 best
hybrids were selected, respectively). Against the enhanced background, extended
growing space also was the best for the selection of genetic lines for their sugar
content characteristic. In EBEGS selected were 8 hybrids that greatly exceed average
population value, whereas in EGNGS only 5. Proportion of non-additively genes action
in EGS was also higher compared to NGS (50 vs. 40%). Conclusion. Established was
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Introduction

Sugar content is an important element of sugar beet productivity that makes a breeding goal in the
development of hybrids based on CMS (cytoplasmic male sterility). Many scientists pointed out that
sugar content is characterized by a significant variation factor (from 15 to 21%) which was
significantly lower compared to yield [1, 2]. Studying the variability of populations of different origins,
it was found that the populations of the same variability were characterized by different absolute
values of the sugar content, and vice versa [3]. Some scientists pointed at the appearance of transgress
forms in the offspring with the frequency 0.7-1.4% [4].

Variability of sugar content depends either on the genotypic factors or conditions of the
environment and their interaction. The variability of this feature in populations depends mainly on the
additive gene effects; in interline hybrids it depends on the additive and non-additive effects [5-7].
However, the phenotypic expression of sugar content is influenced significantly by other factors
(environmental, agronomic, and others) that "mask" genetic parameters contributing to this feature,
and create difficulties in the selection of genotypes.

"Cell method" (hexagonal method of organizing plants) with the intensity of selection of 15% was
used to equalize differences caused by the environment in breeding of some crops. Many authors
indicated modifications in the growing space of sugar beet. Thus, A. L. Mazlumov considered that the
use of the extended growing space could identify all capabilities of the genotypes ensured by the
nature [8]. He wrote that the extended growing space influenced the variability of useful traits of beets
more than special properties of soil or fertilizers. According to other researchers, it was shown that
sugar content was higher in the progeny selected against the extended growing space than against
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normal growing space. Moreover, the expansion of the phenotypic variance into genotypic and
environmental components showed that the proportion of the genotypic variance in the total
phenotypic structure was higher against the extended growing space [9].

Purpose

To identify genetic determination and phenotypic expression of sugar content characteristic in
simple sterile hybrids as parent components of experimental combinations as affected by nutrition
background and growing space. To select the best ones in terms of their adaptive ability to abiotic
environmental factors in multifactor experiment.

Materials and Methods

Female parent component was represented by two O-types: simple sterile hybrids (SSH) derived
from crosses of sterile (CMS) lines with unrelated sterility maintainers (SM) and CMS line-analogues of
O-type. The experiment was carried at the Institute of Bioenergy Crops and Sugar Beet (IBCSB) in
2011-2013 in different environments. The backgrounds were as follows: normal fertilization
background, normal growing space (NBNGS); normal background, extended growing space (NBEGS);
enhanced fertilization background, normal growing space (EBNGS); enhanced background - extended
growing space (EBEGS).

Results and Discussion

Sugar content of simple sterile hybrids (SSH) in the environments NBNGS and NBEGS

As the analysis of sugar content showed (Table 1), SSH was characterized by specific reaction to
changes in the area of supply in the environments NBNGS and NBEGS.
Table 1

Sugar content of SSH, deviation from average and standard environments of NBNGS and NBEGS
(IBCSB of NAAS, 2011-2013)

Growing space

Simple sterile NBNGS NBEGS

hybrids Sugar Deviation from Deviation Sugar Deviation from Deviation
content, % | the average, % from St, % content, % the average, % from St, %
CMS 1/0t2 16.5 -0.5%* -4.3 17.8 0.8* 3.3
CMS 1/0t3 16.7 -0.3 -3.3 16.0 -0.9* -7.2
CMS1/0t4 16.6 -0.4* -3.9 17.2 0.2 -0.2
CMS 1/0t5 16.5 -0.4* -4.1 18.1 1.1* 4.8
CMS2/0t1 17.3 -0.4* 0.5 17.2 0.2 -0.2
CMS2/0t3 16.9 -0.1 -2.2 15.9 -1.1%* -7.7
CMS 2/0t 4 17.1 0.1 -0.8 16.2 -0.8* -6.2
CMS 2/0t5 17.6 0.6* 1.4 17.5 0.6* 1.7
CMS3/0t1 17.3 0.4* 0.5 17.8 0.8* 3.3
CMS 3/0t2 16.5 -0.5%* -4.5 16.3 -0.6* -5.2
CMS 3/0t 4 17.3 0.4* 0.5 16.9 -0.1 -2.1
CMS 3/0t5 17.8 0.8* 3.0 17.2 0.2 -0.2
CMS4/0t1 16.9 -0.1 -1.8 17.4 0.4* 0.8
CMS 4/0t2 16.6 -0.4* -3.9 16.5 -0.5%* -4.3
CMS 4/0t3 16.6 -0.4* -3.7 16.2 -0.8* -5.8
CMS 4/0t 5 17.5 0.5%* 1.3 17.2 0.2 -0.2
CMS5/0t1 17.1 0.2 -0.6 16.7 -0.3 -3.1
CMS5/0t2 16.4 0.6* -5.1 17.7 0.7* 2.5
CMS5/0t3 17.1 0.2 -0.6 17.4 0.4* 1.0
CMS5/0t4 16.9 -0.1 -2.0 16.2 -0.7* -5.8
*LSDgs

As data of Table 1 show, NBNGS showed significant positive deviation from the average value in five
SSH, whereas NBEGS in seven, i.e. extended growing space (EGS) promoted increased sugar content.
There is a specific reaction of genotypes: some hybrids reduced the feature value on the EGS
(CMS 1/0t 3, CMS 2/0t 3, CMS 2/0t 4, CMS 3/0t 4, CMS 3/0t 5, and CMS 5/0t 1) while other were not
sensitive to this factor. Some of them (CMS 5/0t 2, CMS 1/0t 2, CMS 1/0t 4, CMS 1/0t5, CMS4/0t 1,
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and CMS5/0t2) increased sugar content. It is in a good agreement with the observations by
A. L. Mazlumov [8], who wrote that the sugar content on different GS varied in a different way. There
are plants in which the sugar content does not change, or increases. Selection of lines with high sugar
content against this background improved the material on this feature significantly.

EGS contributed to the manifestation of high sugar content in the hybrid CMS 1/0t 5, which showed
the highest value of the index (18.1%). The similar tendency was observed in the combinations with
high sugar content CMS 3/0t1 (17.8%) and CMS 5/0t 2 (17.7%), which did not show themselves in
the control variant NBNGS. The best hybrids CMS 1/0t2, CMS 1/0t4, CMS3/0t1 and CMS 5/0t 2
increased the group standard by 2.5...4.8% in terms of sugar content.

The range of variation in the sugar content on EGS was higher than on NGS. The amplitude values of
this index varied from 15.9..18.1% (EGS) and 16.4..17.6% (NGS), with the difference of 2.2 and 1.2%
respectively.

Phenotypic variability of sugar content in hybrids was divided into genotypic and environmental
components by means of dispersion analysis. It turned out that the effect of the genotype in the
variation NBEGS was larger than in NBNGS (86.6 vs. 69.2%, respectively). It indicated a good
differentiating ability of such factors as the EGS for the manifestation of the genotype. Genotypic
variance was also divided into components (Fig. 1, 2).

SCA: 30% GCAMS

GCA O types;
34%

Fig. 1 Genotypic variability and its share in sugar content characteristic
of simple sterile hybrids, 2011-2013, NBNGS

GCA MS lines;
9%

S

SCA,; 60%

Fig. 2 Genotypic variability and its share in sugar content characteristic
in simple sterile hybrids, 2011-2013, NBEGS

Noteworthy is that the additive effects of genes of both parent forms (SCA of CMS lines + SCA
O-types) on the EGS was lower than in NGS and made the total of 40 vs. 70%, meanwhile the share of
non-additive actions of gene was higher (60 vs. 30%). It shows that effects of components interaction

became more significant in EGS (Fig. 1, 2).
Significant influence of parent forms and their interactions in NBNGS revealed the effects of the
combining ability: general (GCA) and specific (SCA) (Table 2).
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Table 2
The effects of GCS and SCA of CMS lines and O-types, NBNGS, 2011-2013
CMS lines Effects of GCS Effects of SCA

MS lines Ot1 | Ot 2 | 0t3 | Ot4 |  ot5
CMS1 -0.38* # -0.16 0.46* 0 -0.31
CMS 2 0.24* 0.05 # 0.04 -0.09 0
CMS 3 0.27* 0.01 -0.39* # 0.11 0.27
CMS 4 -0.06 -0.05 0.04 -0.29 # 0.30
CMS 5 -0.07 0.15 -0.15 0.25 -0.26 #

*LSDos

CMS 2 and CMS 3 lines were the carriers of additive genes in the environment of NBNGS.
Significantly high effect of SCA was in the combination of CMS 1/0t 3 (+0.46*), but hybrid combination
with their participation did not show competitive heterosis (deviation from St was 3.3%) because of
the low effect of GCS of CMS lines (-0.38*) (Table 1).

Combination of CMS 2/0t 5 (17.6%) had a significant difference of sugar content from the average
population values (Table 1), which is due to the additive effect of the mother parent form MS 2
(+0.24*) (Table 2).

Dispersion analysis of the data showed that effect of all components of the variation of genotypes
was significant in the environment NBEGS. This allowed determining the proportion (Fig. 2), as well as
the effects of combining abilities of parent lines of SSH (Table 3).

Table 3
The effects of GCA and SCA of the sugar content of CMS lines and O-types, environment NBEGS
CMS lines Effects of GCS Effects of SCA

CMS lines ot1 | 0t 2 | 0t3 | Ot4 | 0t5
CMS1 0.30* # 0.13 -0.78* 0.13 0.52*
CMS 2 -0.27* 0.09 # -0.31 -0.34 0.55*
CMS 3 0.08 0.34 -0.23 # 0.01 -0.13
CMS 4 -0.14 0.14 0.16 -0.40* # 0.10

CMS 5 0.03 -0.71* 1.15* 0.59* -1.05* #

*LSDos

CMS 1 was the best among SCA in the environment of NBEGS, which was well combined with CMS
Ot5 (SCA =0.52%). Their hybrids with showed the highest sugar content (18.1%) (Table 1). The
components CMS 2/0t5, CMS 5/0t 2 and CMS 5/0t 3 had interaction effects that were significantly
higher (0.55, 1.15 and 0.59, respectively), resulting in the increased level of sugar content in the
hybrids (17.5, 17.7 and 17.4%, respectively).

Thus, non-additive variance was dominated by EGS compared with the NGS (60 vs. 30%) against
the normal fertilization background in the genotypic structure of variability of the sugar content
characteristic.

EGS is the factor in which the effect of a genotype is higher than that of normal (86.6% vs. 69.2%),
which indicates the feasibility of selecting the best genotypes in this environment. Differentiation
ability of the environment NBEGS is higher than NBNGS (7 vs. 5 best hybrids were distinguished). The
range of variation in sugar content in EGS was higher (2.2%) compared to the NGS (1.2%). Variability
of GSA and SCA effects, as well as the specificity of the reaction of hybrids due to the change of GS was
distinguished. The best hybrids in the environment NBEGS were hybrids CMS 3/0t 5 and CMS 2/0t 5,
and in the environment NBEGS CMS 1/0t 5, CMS 3/0t 1 and CMS 1/0t 2.

Sugar content of simple sterile hybrids in environments EBNGS and EBEGS

Background of mineral supply influences the sugar content in a certain way, modifying its absolute
value. The set of SSH was also tested on the enhanced background of mineral fertilization in two
variations; with standard (EBNGS) and extended (EBEGS) growing space. Sugar content of hybrids is
given in Table 4.
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Table 4
Sugar content of SSH, deviation from the average and standard in the environments EBNGS
and EBEGS, IBCSB of NAAS, 2011-2013
Area of supply
. . EBNGS EBEGS
Simple sterile — —
. Deviation o Deviation L
hybrids Sugar from the Deviation Sugar from the Deviation
content, % o from St, % content, % o from St, %
average, % average, %

CMS1/0t2 17.7 -0.81* 31 18.2 1.16* 55
CMS1/0t3 17.7 0.74* 2.7 17.1 0.09 -0.7
CMS1/0t4 17.7 0.74* 2.7 16.8 -0.17 -2.3
CMS 1/0t5 17.2 031 0.2 17.5 0.46* 1.4
CMS 2/0t1 17.8 0.88* 35 17.4 0.43* 1.2
CMS 2/0t3 15.5 -1.42* -9.9 16.2 -0.84* -6.1
CMS 2/0t 4 16.3 -0.62* -5.2 16.2 -0.80* -5.9
CMS 2/0t5 17.1 0.14 -0.8 18.6 1.60* 8.0
CMS 3/0t1 16.5 -0.42* -4.1 17.8 0.83* 35
CMS 3/0t2 16.6 -0.29 -3.3 17.9 0.86* 3.7
CMS 3/0t 4 16.6 -0.32 -3.5 15.3 -1.74* -11.4
CMS 3/0t5 17.6 0.64* 2.1 16.4 -0.60* -4.8
CMS4/0t1 16.8 -0.09 -2.1 16.5 -0.47* -4.0
CMS 4/0t2 15.8 -1.09* -7.9 16.6 -0.44* -3.8
CMS 4/0t3 16.2 -0.69* -5.6 16.3 -0.74* -5.6
CMS 4/0t5 16.5 -0.42* -4.1 16.6 -0.40* -3.6
CMS5/0t1 17.3 0.81* 31 18.1 1.10* 5.1
CMS5/0t2 17.3 0.38 0.6 17.6 0.60* 22
CMS5/0t3 16.7 -0.22 -2.9 16.2 -0.74* -5.6
CMS5/0t4 16.8 -0.12 -2.3 16.6 -0.44* -3.8

*LSDos

Analysis of Table 4 showed that against the background of EBNGS, five combinations were
significantly higher than the average population value in terms of sugar content, while against the
background of EBEGS eight combinations. The rate of reaction of the studied genotypes on EA was
specific: some hybrids increased or lowered their sugar content, while other showed stability.
However, the range of variation characteristics was different in two environments. The difference
between the highest (CMS 1/0t 2) and the lowest (CMS 3/0t 4) values of sugar content was higher on
EGS (3.3%, abs. index). It was smaller in the environment EBNGS (2.0%, hybrids CMS 2/0t1 and
CMS 4/0t 2). In relation to the standard the significant excess was 2.1..3.5% (EBNGS) and 2.2..8.0%
(EBEGS). The high sugar content on EA was observed in hybrids CMS 2/0t5 (18.6%), CMS 5/0t 1
(18.1%) and CMS 1/0t2 (18.2%). Combinations of CMS2/0t1 (17.8%), CMS 1/0t2, CMS 1/0t 3,
CMS 1/0t 4 (17.7% each) were the best against the EBNGS.

Determination of the proportion in the total genotypic variability revealed that it is larger on EGS
(92.4%) compared to NGS (83.5%). This indicates a better differentiating ability of EGS compared
with CA.

Decomposition of genotypic variance (with the help of dispersion analysis) on the effects associated
with different types of gene interactions showed that non-additive effects of genes on EGS had a larger
proportion (50%) compared to NGS (40%) (Fig. 3, 4).
o GCA MS lines

41%

SCA; 40%

GCA O types;
19%

Fig. 3 Genotypic variability and its share in sugar content characteristic in simple sterile hybrids,
2011-2013, background EBNGS
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Fig. 4 Genotypic variability and its share of feature of sugar content of simple sterile hybrids,
2011-2013, background EBEGS

SCA; 50%

Analysis of Figures 3 and 4 showed that the effect of O-types was approximately two times lower
than that of CMS lines: 19 vs. 41% (EBNGS) and 16 vs. 34% (EBEGS).

The significance of differences between SSH identified the effects of GCA and SCA components of
hybridization and their expression depending on the growing space (Tables 5, 6). The variability of
combining ability, depending on the environment was pointed out by many researchers. Thus, in some
cases SCA was more stable, while in others GCA [10, 11].

Table 5
The effects of GCA and SCA on sugar content in CMS lines and O-types, EBNGS
CMS lines Effects of GCS Effects of SCA

CMS lines ot1 | 0t 2 | 0t 3 | Ot4 | 0t5
CMS1 0.67* # -0.25 0.41* 0.30 -0.47*
CMS 2 -0.24* 0.72* # -0.84* -0.16 0.28
CMS 3 -0.09 -0.74* 0.13 # -0.01 0.62*
CMS 4 -0.56* 0.07 -0.19 0.09 # 0.03
CMS5 0.22* 0.19 0.49* -0.22 -0.46* #

*LSDos

As the data of table 5 showed, the best of SCA were CMS 1 (+0.67*) and CMS 5 (+0.22*). These lines
possess a set of additive genes that will always influence the expression of the characteristic in F;. In
specific combinations, in non-additive effects of genes are expressed very well, associating with
dominance and overdominance, pairs of CMS 1 and Ot 3 (0.41*), CMS 2, and Ot 1(0.72*), CMS 3, and
0t 5 (0.62%*), CMS 5 and Ot 2 (0.49*) showed themselves better. CMS 4 Line did not show itself in any
combination, GCA was significantly lower (-0.56*), and all its hybrids exceeded standard by 2.1..7.9%
(Table 4).

CMS 1 line confirmed its high degree for GCA on EGS and NGS. GSA of this line was significantly
higher (+0.4*), and CMC 5 line had a positive but not significant effect (0.14) (Table 6).

Table 6
Effects of GCA and SCA on sugar content of CMS lines and O-types, EBEGS
CMS lines Effects of GCS Effects of SCA

CMS lines ot1 | 0t 2 | 0t3 | Ot4 | 0t5
CMS1 0.67* # -0.25 0.41* 0.30 -0.47*
CMS 2 -0.24* 0.72* # -0.84* -0.16 0.28
CMS 3 -0.09 -0.74* 0.13 # -0.01 0.62*
CMS 4 -0.56* 0.07 -0.19 0.09 # 0.03
CMS 5 0.22* 0.19 0.49* -0.22 -0.46* #

*LSDos

CMS 4 line was characterized by a negative and significant effect on SCA both on NGS and EGS
(Tables 5, 6). Consequently, one can argue about the relative stability of GSA effects, which cannot be
said about effects of SCA. Non-additive effects of genes of CMC 4 line with O-types on EGS showed the
contrast: with sterility maintainer Ot 1 they were significantly negative (-0.58*), while with Ot 3
significantly positive (+0.60*), while on NGS they had no significant effect on the expression of sugar
content in hybrid combinations with their participation.
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MS 3 line also had contrast: with Ot 1 and Ot 2 effects of SCA being positive (0.37* and 0.96*), while
with Ot 4 and Ot 5 negative (-0.75* and 0.58*). On CA CMS 3 line with Ot 4 had a high positive effect of
SCA. Consequently, the environment influenced the manifestation of non-additive effects of genes, and
this effect is specific for each genotype.

Conclusion. Established was variability of phenotypic manifestation of sugar content against the
different fertilization backgrounds and growing space. The best hybrids featured stable effect on the
sugar content against both backgrounds were CMS 1/0t 2, CMS 2/0t 1, CMS 5/0t 1 and CMS 2/0t 5, as
evidenced by the cumulative effect of GCA and SCA. SCA was more variable in relation to the area of
supply than GCA. CMC 1 and CMC 5 lines were distinguished as carriers of additive genes controlling
sugar content and were characterized by stable phenotypic expression.
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KopHeeBa M. 0., HeHbka M. M. MiHJIMBiCTb IIyKPUCTOCTI MPOCTUX CTEPUIbHUX T1I6PU/IiB IK MAaTEPUHCbKUX
KOMIIOHEHTIB €KCIHepUMEeHTaJbHUX KOMOIHALid 3a/ie)XHO BiA reHoTHNy i KOHTpPOJIbOBAaHUX (GaKTOPIB
cepe0BUILA
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MeTa. BU3HAaYMTH reHEeTUYHY /e TePMiHOBaHICTb i PeHOTUIOBUN MPOSIB MPOCTUX CTEPUIBHUX TiGPUAIB K
MaTepUHCbKUX KOMIIOHEHTIB eKCleprUMeHTa/IbHUX KOMOiHalill 3a/1e’)KHO Bij pisHUX QOHIB y106peHHsd i mioi
>)KUBJIEHHS1 Ta BiAibpaTh Kpalli 3 HUX 3a aJalTUBHOK 3JATHICTI0O [0 abioTUYHUX (PAKTOpiB cepeAoBHULIA.
MeToau. CopTOBUNIPOOOBYBAHHS MPOCTUX CTEPUIBHUX Ti6PHU/IIB, @ TAKOXK 3aKpiNJOBavyiB CTEPUIBHOCTI Ta iX
YC anaJsioriB y pi3HUX cepefoBHIIAX: 3BUYalHMM (PoH ymob6peHHS - 3BMYalHa Iwiowa >xuBjeHHsa (3P3II),
3BUYaliHUi QoH - po3uurpeHa mwioma *uBjaeHHs (3PPII), nizpuiieHud ¢oH yJo6peHHs - 3BUYalHA MJIOIIA
(MMP3I) i migBumenuit ¢oH - poswmmpeHa mioma xupjeHHs1 ([IPPII). Pesyabratu. Ha 3BuuaitHoMy ¢oHi
yA00peHHs1 y TeHOTHUIIOBIHA CTPYKTYPi MiHJIMBOCTI O3HAKU I[yKPHUCTiCTh HEaAUTUBHA BapiaHca 3pocTana Ha PII.
JudepenniroBanbHa 3aaTHICTE cepegoBuina 3PPII Buma, Hixk 3P3I1 (BugiseHo ciM Kpamux ri6pujis npoTH
n'saty). Ha nigBuienomy ¢oHi yj06peHHsT po3mrpeHa Molja TakoX Oy/a KpalldM cepeloBUILEM J1sl J060py
reHeTUYHO I[iHHUX 3a LyKpucricTio JiHiA. Y cepepoBunyi [IPPIl BusBieHo 8 ri6pujiB, mo icToTHO
NepeBULIYIOTh CepeHbONONY AL He 3HaueHHs, mpoTH 5 Ha [1P3I1. YacTka HeaanTHBHA fAii reniB Ha PII 6yna
TakoX Oinbumor nopiBHAHO i3 3I1 - 50 npotu 40 %. BUCHOBKHU. BcTaHOBJIeHa MiH/IMBICTH PeHOTHNOBOro
NpOSIBY LYKPUCTOCTI 3aJieXXHO Bij pisHUX ¢OHIB MiHepasbHOTO yAo6peHHs i mJjoly >KuBJeHHA. Kpauumu
ribpugamMy, U0 Masiu CTabiIbBHUM NMPOSIB BUCOKOI LyKpUCTOCTI HAa 060x ¢onax, 6yau UC 1/0T 2, YHC2/0T1,
YC5/0T1 TtaldC2/0T 5, wo nigreppkreno cymapuumu edpekramu 3K3 i CK3. CK3 6ysa 6iabur MiHAMBOIO 100
nutowi »kuBJsieHHs Hixk 3K3. Buaineno jqinii YC 1 1 YC 5 sk Hocil iHHUX aJUTUBHUX eEKTIB r'eHiB i3 cTabiibHUM
NpPOSBOM.

Kaitoueevle cnoea: YC (nuakocmepusvHi) siHii, 3akpinaroeayi cmepuabHocmi, hpocmi cmepusibHi 2ibpudu,
yykpucmicms, KoM6IHayitiHa 30amHicmb.
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Cenexuia ma HaciHHUUMBO

Ieas. OnpenenuTs B MHOTOPAKTOPHOM 3KCIIEPUMEHTE F'eHETUYECKYIO leTEpPMUHALMI0 U PeHOTUIINYEeCKOe
NpOSIBJIEHUE  CAaXapUCTOCTH MPOCThIX CTEPUJbHBIX THOPUAOB KaK MaTEPUHCKUX KOMIIOHEHTOB
3KCIepUMeHTA/IbHbIX KOMOHWHAMK B 3aBUCHMOCTH OT Pa3/IMYHbIX GOHOB yA0OpPEHUs U IJIOIIAJEeH MUTAHUS U
oTOOpaTh JIyylllMe W3 HUX 10 3aJAalTHUBHOW CIOCOOHOCTH K abuoTuvyeckuM QakTopaM cpeabl. MeToABbI.
CopToucHbITaHUE NPOCTBIX CTEPUJIBHBIX THOPU/IOB, a TAKXKE 3aKpEeNUTeNed CTepUIBHOCTU U uX MC aHa/oroB B
pa3MYHbIX cpeAax: 0ObIMHBIA GOH yZ00peHUs - 06bIlYHas miaomaAb nutaHusg (ODPOII), o6bIYHBIA QOH -
pacuimpenHas miaouaab nutanus (OOPII), noseiineHHbIH PoH ymobpenus - o6briHasg mwiowazab ([IPOI) u
NOBbIIIEHHBIA QOH - pacuimpenHas miowaapb nutanus ([IOPID). PesyabTaThl. Ha 06614HOM QoHE ya06peHHs B
reHOTUITMYECKOU CTPYKTYpe M3MEeHYMBOCTH MpPU3HAKA CaxapUCTOCTb HeaIIMTHBHAs BapHUaHca Bo3pacTasia Ha
PII. Juddepenuupyrouiass cnoco6HocTb cpefbl ODPPII Beie, yem ODPOIl (BblgesieHO 7 JydmIMX TMOPHUIOB
npotuB 5). Ha moBeimienHoM ¢oHe yAo06peHHs1 pacUIMpeHHas IJIOI@A/b TakkKe Oblaa Jydiled cpefor s
0TOOpa reHeTUYECKHU ILIEHHBIX 10 caxapucTtocTu JUHUH. B cpene IIOPII BbisiBJieHO 8 TMOPU/IOB, CYlIECTBEHHO
NpEeBBIIAIIUX CPEHENONYIANMOHHOE 3HaueHue, TpoTtuB 5 Ha [IDOII. [osist HeaAAUTUBHOTO JIEUCTBUS FEHOB
Ha PII 6puta Takxke Bbime 1mo cpaBHeHUio ¢ OIl - 50 mpotuB 40 %. BbIiBoAblL. YcTaHOBJIEeHA W3MEHYHUBOCTh
bEeHOTUNIMYeCKOro MpPOSIBJIEHUS CAaXapUCTOCTH B 3aBUCHMOCTH OT pPasJMYHbIX (OHOB MHHEPATBHOTO
yA00peHus U Iolajed mutaHud. JlydmiuMu ru6pujiaMu, UMEWLIMMU CTaOWJIbHOE NPOsIBJIEHUE BbICOKON
CaxapUCTOCTH Ha 06oux ¢oHax, 6putt MC1/0T2, MC2/0T1, MC5/0T1 1 MC2/0T5, 4TOo moATBepKIaeTCs
cymmapHbiMU 3¢ dekramu OKC u CKC. CKC 6bu1a 60Jiee M3MeHYMBONH OTHOCHUTEJBHO IJIOMIAAN MUTAHUS, YeM
OKC. Beigenenn! iy MC 1 1 MC 5 Kak HOCUTeJU LIEHHBIX aiIUTUBHBIX 3P PEKTOB reHOB, KOHTPOJIUPYIOLUX
CaXapUCTOCTh, CO CTAOUIbHBIM GEHOTUITUYECKUM MPOSIBJIEHUEM.

Kailoueevle cnoea: MC (nvlibyecmepusbHble) AUHUU, 3aKpenumeau CmMepu/bHOCMU, NPOCcMble Cmepu/ibHble
2ubpudsl, caxapucmocms, KOMOUHAYUOHHAS CNOCOOGHOCMb.
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