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Haseoeno pesynomamu niugy ymos npopousy8anHs Ha HACIHHA KYKYPYO3u OJisl OMPUMAHHS NPO-
pocmkig i sudinenns 3 nux J{HK 0nst nonimepasnoi nanyto2oeoi peaxyii. Bcmanoenieno onmumanvii ymosu
0J1 MPOPOWYBAHHS HACIHHA, a4 came: SUKOPUCMANHSA CMEPUTbHOI OUCUTLOBAHOT 800U, CTNEPUTLHOO
GinempysanvHo2o nanepy ma noePXHe80 NPOCMEPUNIZ08AHO20 HACIHHS 015l npopousyéants npu 25 °C
npo-msazom 8 0i6, wo 3abe3neyyc OmpUMaAHHA HOPMALLHO PO3BUHEHUX HEKOHMAMIHOBAHUX NPOPOCHIKIE
ons sudinenns J{HK.

Knwowuogi cnosa: npopowysanus HACiHKs, cmepunizayis, npopocmku, Kykypyosa, JJTHK.

The increasing demand for modern methods of DNA diagnostics has driven the
development and the use in practice of highly sensitive methods utilizing polymerase chain
reaction methodology (PCR) [1-4]. Studies at the DNA level, in addition to molecular biology,
are required in modern investigations on breeding, taxonomy, biodiversity, evolution, the
genetic basis of regulations of physiological processes and resistance to biotic and abiotic
environmental factors, biotechnology, bioengineering, etc. [2, 5-10].

A key step to obtaining of high-precision results of molecular genetic analysis by PCR is
obtaining high-quality DNA preparations. Methods of extraction of plant DNA must be adapted
to certain types of plant tissues through a substantial range of variability of the chemical
composition of plant cells and structural features of their cell walls [1]. Plant DNA is
predominantly extracted from young tissues due to the low content of polysaccharides,
polyphenols and other secondary metabolites, which are precipitated from the DNA during
isolation process, preventing its dissolution [11, 12]. Extraction of DNA from the seedlings is
optimal for PCR analysis.

Maize (Zea mays L.) is one of the most common and productive cereal crops in global
agricultural production, including in Ukraine. Despite the high level of molecular genetic studies
on maize, certain methodological aspects remain unexplored. Thus, at the stage of germination
of maize seeds, there are a lot of difficulties associated with contamination of seeds during
germi-nation. Therefore, the optimization of maize seeds sterilization and germination conditions
to prevent the ingress of extraneous DNA into a sample of target DNA is of considerable
interest.

The aim of the given work was the selection of optimal conditions for obtaining non-conta-
minated packages of maize seedlings for DNA extraction and use in PCR analysis. In the
experiment the effects of such factors as surface seeds sterilization, the application of sterile
filter paper and sterile water for wetting on the production of uncontaminated and viable maize
seedlings were being estimated.

As the material for the study the seeds of the maize inbred DK267 were used. The ger-
mination of seeds was performed in Petri dishes, of 10 caryopses per 1 Petri dish, using filter
paper soaked in distilled water according to [13]. Seeds were germinated in the dark at 25 °C.
The experi-ment was replicated three times. The general scheme of the experiment is presented
in Table 1.

1. The scheme of the experiment on optimization of obtaining uncontaminated viable seedlings of
maize

Factor . .
Option number Filter paper | Water for wetting Seeds
1 2 3 4

1 Sterile Sterile Surface sterilized
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Intact
Without seeds
Surface sterilized

Non-sterile Intact
Without seeds
2 3 4
Surface sterilized
Sterile Intact
Without seeds
Surface sterilized
Non-sterile Intact
Without seeds

Non-sterile
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Filter paper and distilled water were sterilized by autoclaving at pressure of 1 ATM during
1 hour. Surface sterilization of seeds was performed according to the modified method [13] in a
saturated solution of sodium hypochlorite for 20 min followed by washing three times in sterile
distilled water.

Analysis of the results was performed on the 4™ and 8" days of germination in the
following parameters: 1) seed germination (%), which was defined as the percentage ratio of the
number of seeds germinated to total number of seeds analyzed; 2) contamination of seedlings
(%), which was defined as the percentage of contaminated seedlings to the total number of
seedlings received; 3) the average number of microbial spots (pieces) on the surface of the filter
paper in one Petri dish, which was defined as ratio of the total number of microbial spots with a
diameter of 1 cm to the total number of Petri dishes analyzed. Statistical processing of
experimental data was performed according to [14]. Data in tables are presented as x + mt, where
X Is the arithmetic mean, m is the error of the arithmetic mean, t is the Student coefficient at the
level of significance 0.05.

Data on the influence of seed growin% factors on their germination, contamination and the
specific number of microbial spots on the 4™ day of observation are presented in Table 2.

Analysis of summarized data on the effect of sterile filter paper for germination has
allowed to establish that the germination of seeds on sterile filter paper was significantly lower
than on non-sterile one. It could appear owing to the specific of paper modification under
sterilization and the release of specific substances into the germination space. Sterility or non-
sterility of filter paper had no significant effect on the contamination of seedlings. Also the
number of microbial spots on paper did not differ significantly between variants, therefore the
effect of sterility of filter paper on the contamination of 4-day-old seedlings was not reliably
established. The sterility of distilled water for wetting also did not affect significantly the
germination of seeds, seedling contamination and the number of microbial stains on filter paper
on the 4™ day of observation.

2. The influence of the experimental conditions on the emergence of seedlings
and their contamination (at the 4™ day of the study)

Option Number See_d Cor_wtami- Ave(age r_1umber
Paper | Water Seeds of seeds | germina- nation of | of microbial spots
number X . .

analyzed | tion, % | seedlings, %| on paper, pieces
Surface sterilized 1 30 83,3 0 0
Sterile | Intact 2 30 26,7 100 0
Sterile Without seeq§ 3 0 - - 0
Non- Surface sterilized 4 30 80,0 0 0
sterile Int_act 5 30 60,0 100 1,7
Without seeds 6 0 0 - 0
Non- Sterile Surface sterilized 7 30 90,0 0 0
sterile Intact 8 30 66,7 96,7 0
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Without seeds 9 0 - - 0
NOM- Surface sterilized 10 30 96,7 0 0
sterile Int'act 11 30 70,0 86,7 0
Without seeds 12 0 - - 0
Total with sterile paper 120 625+88| 50,0+9,1 0,3
Total with non-sterile paper 120 80,8+7,2| 459+9,1 0
Total with sterile water 120 66,7+8,6 | 492+9,1 0
Total with non-sterile water 120 742+8,0 | 46,7+9,1 0,3
Total with surface sterilized seeds 120 88,0+6,0 0 0
Total with intact seeds 120 55,8+9,6 | 95,6+3,7 0,3
Total without seeds 0 - - 0

The estimation of the effect of surface seeds sterilization on the 4™ day of germination sho-
wed that the germination in the variants with superficially sterilized seeds was significantly
higher than in the variants with intact seeds. In variants with surface sterilized seeds
contaminated seeds were not observed at all. The surface sterilization of seeds made no
significant effect on the number of microbial spots on paper.

8-day-old maize seedlings were obtained according to variants of the experiment that were
shown in Table 1. The results of studies on the effect of germination factors on the seeds to arise,
seedling contamination and the number of microbial spots on filter paper at the 8" day of the
study are shown in Table 3.

Analysis of the effect of the sterility of filter paper on the germination of seeds has allowed

to establish that the level of the contamination of seedlings at the 8" day in the variants with
sterile filter paper was significantly lower than in the variants with non-sterile one. The average
number of microbial spots on filter paper showed that the paper sterility also had no effect on
this parameter.
The use of sterile/non-sterile water had no significant influence on the contamination of seeds at
the 8" day of germination. This allowed us to conclude that non-sterile water did not course the
contamination of seedlings. However, the number of microbial spots on filter paper was
significantly lower when using sterile water to moisten the paper in comparison with the variants
with non-sterile water.

The results of the influence of surface seeds sterilization on their germination on the 8"
day of observation showed a reduction of contamination in variants with surface sterilized seeds.
The number of microbial spots on paper was also significantly lower after surface seeds
sterilization than in the variants with intact seeds. Besides in the samples with intact seeds there
was a significant microbial contamination of both seedlings and filter paper. The contamination
resulted in the inhibition of obtained seedlings, and sometimes in their death after. In the samples
obtained from variants with intact seeds such contaminants as fungi Penicillum notatum and
Aspergillus niger were detected.

3. The influence of the experimental conditions on the emergence of seedlings
and their contamination (at the 8" day of the study)

No Number Seed Contamina- | Average number
Paper | Water Seeds .~ | of seeds | germina- tion of of microbial spots
option i g .
analyzed | tion, % | seedlings, % | on paper, pieces

Superficially sterilized 1 30 100 6,7 0

Sterile Intact 2 30 100 100 8,0
Sterile Wi_thout seed.s. 3 0 - - 0
Non- Superficially sterilized 4 30 100 20,0 0

sterile _ Intact 5 30 100 100 14,0
Without seeds 6 0 - - 0

Non- Sterile Superficially sterilized 7 30 100 100 2,7

sterile Intact 8 30 100 100 8,0
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Without seeds 9 0 - - 5,7
Non- Superficially sterilized | 10 30 100 70,0 2,7
sterile ' Intact 11 30 100 100 4,3
Without seeds 12 0 - - 0
Total with sterile paper 120 100 56,7+9,0 3,7+0,8
Total with non-sterile paper 120 100 925+4,8 3,9+0,8
Total with sterile water 120 100 76,7+7,7 41+0,9
Total with non-sterile water 120 100 725+8,2 15+05
Total with surface sterilized seeds 120 100 492+91 1,4+05
Total with intact seeds 120 100 100 8,6+1,0
Total without seeds 0 - - 0,5

Thus, the results of the research of the factors influencing the preparations of maize seeds
for germination (sterility of filter paper, sterility of distilled water, surface sterilization of seeds)
to obtain high-quality uncontaminated seedlings for molecular genetic analysis by PCR, allows
us to draw the following conclusions:

1. When used 4-day-old seedlings of maize for DNA extraction for seeds germination to
apply surface sterilized seeds, but in order to reduce costs for the investigations non-sterile filter
paper and non-sterilized distilled water for wetting may be utilized.

2. When used 8-day-old seedlings of maize for extraction of DNA it is necessary to apply
surface sterilized seeds, sterile filter paper and sterile distilled water for wetting the filter paper.
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