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Intron length polymorphism of B-tubulin genes
in Colobanthus quitensis across the Argentine
Islands-Kyiv Peninsula region

Abstract. This work analyses intron length polymorphism of B-tubulin genes in populations of Antarctic pearlwort
(Colobanthus quitensis) from the relatively compact region of the Argentine Islands-Kyiv Peninsula (the maritime Antarc-
tic). Analysis of the length polymorphism of the two introns of B-tubulin genes in natural populations of C. quitensis
revealed a generally low level of genetic polymorphism. Investigation of the first intron length polymorphism revealed
two groups of populations. The population of the largest of Berthelot Islands has representatives of both groups. The
second intron length polymorphism of B-tubulin genes identified individual genotypes in 7 of the 11 studied popula-
tions of C. quitensis. We speculate that this might be due to the spread of plants from different locations or a combi-
nation of changes under different environmental conditions.

Keywords: Antarctic pearlwort, Antarctic Peninsula, genetic polymorphism, natural populations

1 Introduction

The genus Colobanthus (Caryophyllaceae) is main-
ly distributed in the Southern Hemisphere and is
particularly species-rich in New Zealand (Allen,
1961, cited in Alban et al., 2022). This is confirmed
by recent data that the ancestor of Colobanthus
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was distributed in the Southern Hemisphere, in
“Australasia” or “New Zealand” (Alban et al.,
2022). Colobanthus quitensis (Kunth) Bartl. (1831),
also known as the Antarctic pearlwort, occurs in
South and Central America (with its northernmost
location in the mountainous part of Mexico),
South Georgia and other sub-Antarctic islands,
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several islands of the Southern Indian Ocean (e.g.,
Kerguelen Islands), Australia (including Tasmania)
and New Zealand. At the same time, this species
is not found in Africa and New Guinea (Alban
et al., 2022). The distribution path of C. quitensis
remains unclear. According to Alban et al. (2022),
two different directions of spreading are possible:
from “Australasia” or “New Zealand” to South
America via the Sub-Antarctic and the opposite.
Biersma et al. (2020) proved that maritime Antarc-
tic populations consisted of two different haplo-
type clusters (based on analysing one nuclear and
four plastid markers) occupying the northern and
the southern maritime Antarctic. The elucidation
of the distribution directions of C. gquitensis is
complicated by the fact that studies have focused
on large regions without considering the devel-
opment of its populations in each particular area
of the Antarctic. Previous analysis of individual
genetic markers does not yet allow us to draw
unequivocal conclusions regarding the evolution
of C. quitensis in the Antarctic region (Lee & Pos-
tle, 1975; Androsiuk et al., 2015; Koc et al., 2018).
For that reason, the search for new markers that
could be used for biogeographical analysis in mar-
itime Antarctica remains an urgent issue. For in-
stance, the combined analysis of DNA markers
(Biersma et al., 2020) showed that populations from
maritime Antarctica are divided into two distinct
groups: one sampled from the southern part of the
Antarctic Peninsula, and the other sampled from
the South Shetland Islands and the northern part
of the Antarctic Peninsula. However, the distribu-
tion routes of C. quitensis, both in the Southern
Hemisphere in general and in maritime Antarc-
tica in particular, are still under question. This is
mainly due to logistical and technical constraints,
such as limited geographical sampling and small
sample sizes, as well as the unsuitability of the
markers used for molecular dating techniques.
Antarctic pearlwort was studied using a number
of molecular genetic markers. In previous studies,
isoenzyme analysis (Lee & Postle, 1975) and ITS
rDNA sequences (Gianoli et al., 2004; Acuna-
Rodriguez et al., 2014; Biersma et al., 2020; Alban

et al., 2022) were used to establish the Antarctic
pearlwort’s genetic characteristics. Over the past
years, its chloroplast genome sequence has been
determined (Kang et al., 2016), and its genome
size has been estimated (Cuba-Diaz et al., 2017;
Pascual-Diaz et al., 2020). Genetic polymorphism
between the southern and northern groups of pop-
ulations in Antarctica was assessed using retro-
transposon-based DNA markers (iPBS) (Andro-
siuk et al., 2015; Koc et al., 2018).

In recent years, markers based on the assess-
ment of intron length polymorphism (ILP) have
gained considerable popularity in population ge-
netic studies (Gowd et al., 2023). They have been
shown to be a fast, simple, reliable, and versatile
method of plant genotyping that does not require
significant prior information about genomes and
allows different taxonomic units to be differenti-
ated from each other. Their high efficiency has
been demonstrated by a number of recent stud-
ies (Braglia et al., 2021; Lykholat et al., 2022).
One of the most successful ILP markers is based
on assessing intron length polymorphism in the
B-tubulin gene family of different plant species
(Tubulin-Based-Polymorphism, TBP). TBP is a
method widely applicable to any plant species
and is particularly suitable for the first and rapid
classification of any plant genome (Braglia et
al., 2023). In some cases, a modification of the
TBP method is used — combinatorial TBP or
cTBP (Braglia et al., 2010). It is based on the
analysis of the length of the second intron of the
B-tubulin gene. cTBP is very useful when plants
cannot be differentiated by the first intron of the
B-tubulin genes. A low level of genetic polymor-
phism in natural populations of C. quifensis was
shown using four DNA markers based on intron
length polymorphism of cytoskeletal protein
genes (actin, o- and y-tubulin) (Rabokon et al.,
2020). Besides, the TBP method proved to be an
effective system for identifying different ecotypes
of Antarctic vascular plants (Rabokon et al.,
2018), which can therefore be used to study the
genetic differences between different populations
of C. quitensis.
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Figure 1. Map of the sampled populations of Colobanthus quitensis in the Argentine Islands-Kyiv Peninsula region

In view of the above, we aimed to assess the
interpopulation heterogeneity of C. quitensis in the
Argentine Island-Kyiv Peninsula region using new
effective molecular markers.

2 Materials and methods
2.1 Population sampling

The geographical locations of the sampled popu-
lations are shown in Figure 1, and the coordinates
of sampling sites are presented in Table 1. Please
see Yevchun et al. (2021) for information about the
region’s topography. Samples were collected during
the 24th (2019/2020) and the 25th (2020/2021)
Ukrainian Antarctic expeditions. They include both
those described earlier (Smith & Corner, 1973) as
well as those found in the region in 2014—2021.
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The material was instantly packed into paper bags
and stored with silica gel for further use.

2.2 Tubulin-based polymorphism detection

Genomic DNA was extracted with cetyltrimeth-
ylammonium bromide (CTAB method) (Murray
& Thompson, 1980). The QIAGEN DNeasy Plant
Mini Kit was used per the manufacturer’s proto-
col. Then, the quality and quantity of DNA were
assessed by electrophoresis in 1.5% agarose gel.
The degree of purity and DNA concentration were
tested spectrophotometrically using Nanodrop One.
The DNA samples were stored at —20 °C.

TBP and cTBP analyses were performed ac-
cording to Breviario et al. (2007). The sequences
of all primers used for the polymerase chain re-
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action (PCR) are shown in Table 2. PCR was
performed on the ThermalCycler 2720 amplifier
(Applied Biosystems, USA). The reaction mixture
(25 pl) contained five-fold PCR buffer with am-
monium sulfate, 2.5 uM MgCl,, 50 ng plant DNA,
1 uM each primer, 0.2 uM each dNTP, 0.5 units
Taq polymerase (Thermo Scientific, USA).

The amplifications were performed according
to the following protocol: initial denaturation
(94 °C) — 3 min, 38 cycles of amplification (de-
naturation 94 °C — 30 s, primer annealing 55 °C —
40 s, elongation 72 °C — 1.5 min), final elonga-
tion 72 °C — 8 min, 15 °C — retention.

The amplification products were separated by
electrophoresis in 6% non-denaturing polyacryla-
mide gel in 1 x TBE buffer at 380 V. DNA frag-
ments were visualized by silver nitrate staining. After

the electrophoretic analysis, the gel was photo-
graphed in visible light and the obtained images
were analysed with the GelAnalyzer software pro-
gram (http://www.gelanalyzer.com). The length
of reproducible and clear DNA fragments was de-
termined using a DNA marker (O’Gene Ruler™
100bp Plus DNA Ladder, ready-to-use; Thermo
Scientific, USA).

Each PCR reaction was performed at least twice
with negative control and was followed by electro-
phoretic analysis to detect the nonspecific ampli-
fication products that differed between the same
reactions. If the results of PCR coincided, we
took into account all the bands, but if the results
were different, we carried out the second ampli-
fication and took into account only the bands that
were common for all PCR reactions. In all cases,

Table 1. Locations of the sampled Colobanthus quitensis populations

from the Argentine Islands-Kyiv Peninsula region

Location

Geographical coordinates Number of samples

The largest of the Berthelot Islands (Ukraine Island)
Eight Island (largest island SW from Irizar Island)
Cape Tuxen

Galindez Island

Cape Pérez

Northern part of Petermann Island, loci 1—3

Lahille Island

Girard Bay

Skua Island, Finger Point
Darboux Island

Irizar Island

—65.329040°, —64.161650° 10
—65.225630°, —64.209630° 10
—65.272420°, —64.126000°
—65.247967°, —64.242600° 8
—65.407530°, —64.097290°
—65.165530°, —64.140150°; 12

—65.165489°, —64.144440°;
—65.165710°, —64.152150°

—65.553605°, —64.395064° 9
—65.138494°, —64.001890° 9
—65.255050°, —64.275040° 10
—65.395246°, —64.215358° 7

—65.218970°, —64.200050°

Table 2. The primers used for the sampled Colobanthus quitensis populations

from the Argentine Islands-Kyiv Peninsula region

Markers

Primers (5’-3)

F

R

TBP (Ist intron of B-tubulin)
¢TBP (2nd intron of B-tubulin)

AACTGGGCBAARGGNCAYTAYAC
GARAAYGCHGAYGARTGYATG

ACCATRCAYTCRTCDGCRTTYTC
CRAAVCCBACCATGAARAARTG

ISSN 1727-7485. Yipaincokuii anmapkmumnuil scypran, 2024, T. 22, N 2, htips;//doi.org/10.33275/1727-7485.2.2024.736 189



Anastasiia Rabokon, Yuliia Bilonozhko, Anastasiia Postovoitova et al.: Intron length polymorphism of B-tubulin genes

M12345678910 M 111213141516171819202122 2324252627M 2829 3031 3233 343536 37 M

2000 = 2000 =
1500 < 1500 =
1200 =~ 1200 =
1000 1000 =
8
s 800 =

700 "'

Rt izf::amaglmm I
4m~‘iIIIIIIIl w ANRE o

700 =
600 i

Eight Petermann Berthelot
3839 40 4142 4344 M 45 46 47 48 49 50 51 52 M M 53 54 55 56 57 58 59 60 61 62
MW = 2000 200

2000 = '
1500 E ‘
1200 =
1000 ke
900 v H
800 uu “
700 s u

600 =
s W
400 = " I ' "
Perez h Galindez Skua .
M 63646566 6768697071 M M72737475767778 M 79 80 81 828384858687 M 88 89 90 91 92 93 M
" | W — — 2000
I H 1300
1200
} 1000
g i
- 700
: d ' 600
SR L 500
1 1 11 (1 Bt 1 ,
' w400
400 ' LD = . -
> -— < > < >
Girard Darboux Lahille Irizar

Figure 2. Electrophoretic spectra of the amplified fragments containing the first intron of B-tubulin genes for the
sampled Colobanthus quitensis populations from Argentine Islands-Kyiv Peninsula region: 1—93 (above) — numbers
of population samples; M — DNA marker 100bp Ladder; NSF — nonspecific DNA fragment. Rectangles indicate
areas of polymorphic fragments

we scored only reproducible and clear bands. Bands | absence of amplified bands of the analysed sam-
were scored as a binary system: present = 1, ab- | ples, according to (Nei & Li, 1979). The similar-
sent = 0. Genetic distances between pairs of geno- | ity values were used for the cluster analyses and
types were determined by the Free Tree program | building of phylogenetic trees, plotted as den-
(Pavlicek et al., 1999) from the matrix of presence/ | drograms according to the unweighted pair group
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method with arithmetic average (UPGMA (Sneath
& Sokal, 1973)). Clustering results were scored
based on 1000 bootstraps (Hillis & Bull, 1993) by
the same program. The resulting dendrograms with
bootstrap support were visualized by the Itol v6
program (https://itol.embl.de/).

3 Results

93 DNA samples from 11 isolated C. guitensis pop-
ulations of the Argentine Island-Kyiv Peninsula
region were examined using the TBP method, based
on estimating the first intron length polymorphism
of B-tubulin genes. The electrophoretic analysis
of all samples allowed identifying the formation
of DNA fragments in the range from 380 bp to
1900 bp (Fig. 2). Fragments up to 1200 bp were
probably the targets, as they were the most distinct
among all runs of the experiment. These fragments
were further analysed. Longer fragments were dis-
carded as artifacts. A DNA fragment of approxi-
mately 880 bp was also excluded from the analysis
as nonspecific, as it was detected only in a subset
of the experiments.

All samples from eight populations (Eight Island,
Cape Tuxen, Galindez Island, the northern part
of Petermann Island, Lahille Island, Girard Bay,
Finger Point of Skua Island, Irizar Island) and 6
of 10 samples from the largest of Berthelot Is-
lands had an identical DNA profile, consisting of
12 amplicons from 400 bp up to 1200 bp in length.
Concerning the samples from Darboux Island and
Cape Pérez, as well as 4 of the 10 samples from the
largest of Berthelot Islands, their DNA profiles,
albeit containing most of the fragments in common
with other samples, had additional specific frag-
ments. These were: 380 bp, 465 bp, 510 bp, 540 bp,
and 725 bp. In these samples, there were no DNA
fragments with a length of 475 bp, 565 bp, and
675 bp detected in the samples from other popu-
lations. The only exception was sample 72 (Darboux
Island), which, apart from additional unique frag-
ments, also contained 565 bp and 675 bp fragments.

In terms of DNA polymorphism, the popula-
tions of Darboux Island and Cape Pérez were the

most different. At the same time, the population
of the largest of Berthelot Islands was in-between
the two groups of populations: the Eight, Galin-
dez, northern part of Petermann, Lahille, Skua,
Irizar Islands, Cape Tuxen, and Girard Bay as
group one, which showed very similar patterns,
and the Darboux Island and Cape Pérez as group
two, which were somewhat different from the oth-
er ones. For this reason, it was concluded that
the population of the largest of Berthelot Islands
combined some features of the genotypes of the
two groups.

Overall, the results of the first intron length
polymorphism of the B-tubulin genes indicate
that among the studied Antarctic pearlwort pop-
ulations, those from Darboux Island, Cape Pé-
rez, and some of the population samples from
the largest of Berthelot Islands stand out. This
may indicate different distribution scenarios and
microevolutionary processes dependent on local
abiotic and biotic factors.

For further analysis, the cTBP method was used
to assess the polymorphism of the second intron
length of the B-tubulin genes. Sixteen monomor-
phic amplicons ranging from 300 bp to 1200 bp
were formed in all samples (Fig. 3).

Some samples stood out as they had addition-
al fragments in their DNA profiles. In particular,
samples 16, 20, 21 (northern part of Petermann
Island), 49 (Galindez Island) and 82 (Lahille Is-
land) had a 625 bp fragment; samples 5 (Eight
Island), 23 (Cape Tuxen) and 33 (the largest of
Berthelot Islands) contained 400 bp and 410 bp
fragments; samples 8 (Eight Island), 29 (the largest
of Berthelot Islands) and 91 (Irizar Island) had
one fragment 400 bp long; and sample 7 (Eight
Island) possessed a 410 bp fragment.

Thus, by analysing the second intron length
polymorphism of B-tubulin genes, individual ge-
notypes were identified in 7 out of the 11 studied
C. quitensis populations. These were the largest
of the Berthelot Islands, Eight, Galindez, the north-
ern part of Petermann, Lahille, Irizar islands, and
Cape Tuxen. All the remaining populations: Gi-
rard Bay, Skua Island, Cape Pérez, and Darboux
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Figure 3. Electrophoretic spectra of amplified fragments containing the second intron of B-tubulin genes for the sam-
pled Colobanthus quitensis populations from the Argentine Islands-Kyiv Peninsula region: 1—93 — numbers for sam-
pled populations. M — DNA marker 100bp Ladder. Arrows indicate areas of polymorphic fragments

Island, had the same genetic variants without in-
dividual traits according to the studied markers.

4 Discussion

Until lately, it was generally believed that modern
Antarctic biota came to exist relatively recently.
The present-day climate change challenge has left
many indigenous species with little chance of sur-
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vival (Convey et al., 2008). However, a number
of studies have shown that a significant number
of species from major groups of living organisms
(bacteria, invertebrates, lichens, mosses, etc.) did
not completely disappear during the glaciation but
only underwent significant reductions in num-
bers (Convey et al., 2008; Parnikoza et al., 2011).
This information has led to a paradigm shift in
understanding the age of life in Antarctica.
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As for the vascular plants of the Antarctic, it
can be assumed that there must be a fundamen-
tal similarity in their routes and history of distri-
bution in the Antarctic. Their spread to the mar-
itime Antarctic was shown to occur from the mid-
to late Pleistocene in the case of Deschampsia
antarctica E. Desv. (Fasanella et al., 2017) and
late Pleistocene in the case of C. quitensis (Biers-
ma et al., 2020). As for them experiencing the
Last Glaciation maximum, opinions differ: such
a possibility is asserted for D. antarctica (Fasanel-
la et al., 2017) and ruled out for C. quitensis (Bi-
ersma et al., 2020).

A generally low genetic heterogeneity was
recorded in the Antarctic for both species of vas-
cular plants (Van de Wouw et al., 2008; Andro-
siuk, 2015; Andreev et al., 2022). Our research
found a low level of genetic polymorphism of C.
quitensis in the studied region.

Previous works have shown that for D. antarc-
tica, clusters of geographic distribution in the
Antarctic may correspond to isolated genotypes.
In particular, D. antarctica from the region of
the Argentine Islands-Kyiv Peninsula, geograph-
ically isolated from D. antarctica on the southern
coast of Anvers Island, was genetically distinct
(Andreev et al., 2022). Biersma et al. (2020) sam-
pled the plant on the Antarctic Peninsula. By the
heterogeneity of chloroplast DNA haplotypes and
ITS genotypes, two groups of populations are also
observed, corresponding to the north of the
Antarctic Peninsula (to the south, including sam-
ples from the south of Anvers Island) and its south.
(This includes two samples from our study area.)

We identified several genotypes of C. quitensis
in the Argentine Islands-Kyiv Peninsula region,
which is a small fragment of its general range at
the junction with another geographical region of
distribution of vascular plants (the southern coast
of Anvers Island) (Figs. 4, 5). Investigation of
the first intron length polymorphism allowed us
to identify two main groups of C. quitensis popu-
lations (Fig. 4). One of them includes plants from
the southern locations of the studied region — Cape
Pérez, Darboux Island. Another group contains
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Figure 4. The UPGMA dendrogram based on fragments
obtained with the TBP method (first intron of B-tubulin
genes) for the 11 Colobanthus quitensis populations (93
genotypes). Near the population names, the numbers of
analysed samples are indicated
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Figure 5. The UPGMA dendrogram based on fragments
obtained with the cTBP-method (second intron of B-tubulin
genes) for the 11 Colobanthus quitensis populations (93 geno-
types). Near the population names, the numbers of ana-
lysed samples are indicated

samples from all other sites in the studied region.
Most of these places, except the southernmost
location among the studied locations on Lahille
Island, are located north of the previous ones.
Unlike to the above groups, the largest of the
Berthelot Islands presents plants belonging to
both identified groups.

Such findings allow us to assume the possibility
of the existence of two variants of genotypes for this
marker in the studied region, which probably orig-
inate from the north and the south of the Western
Antarctic Peninsula coast and are combined in the
population of the largest of the Berthelot Islands.

Analysis of the heterogeneity of the second in-
tron B-tubulin genes of C. quitensis shows that
plants can also be divided into two groups: vari-
able and non-variable (Fig. 5). However, there is
no clear geographical pattern. For example, the
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plants with variable sequences are present on
Galindez, Eight, and Irizar islands but absent on
Skua, the island closest to Galindez Island. That
the distant and isolated populations of Girard Bay,
Skua Island, and Cape Pérez, Darboux Island
are genetically similar can probably be explained
by the origin of these populations from the rep-
resentatives of the respective genetic groups brought
in there. At the same time, such spreading prob-
ably does not occur regularly and is relatively
independent of distance. On the other hand, plants
from the nearby Cape Pérez and Darboux Island
can be assigned to one group. However, accord-
ing to the results of the analysis of the hetero-
geneity of the first intron, they also fall into the
same group.

Analysing our data, it becomes evident that in
the studied region, the borders of both groups of
C. quitensis plants defined by Biersma et. al. (2020),
based on a combination of information on the
heterogeneity of chloroplast DNA haplotypes and
ITS, also converge. Certainly, given the different
methods based on different markers, it is difficult
to determine how the variants detected in our
study correlate with the variants detected by Biers-
ma et al. (2020) from the northern Antarctic
Peninsula and the South Shetland Islands, and
once to the southern Antarctic Peninsula. Unfor-
tunately, the region of the Argentine Islands—Kyiv
Peninsula is represented in the study by Biersma
et al. (2020) by only two herbarium specimens.
Nevertheless, our analysis allows us to hypothe-
size the possibility of the origin of the detected
variants based on the variability of tubulin gene
introns from different initial locations in the
studied region.

What could be the reason for the diversity of
C. quitensis genotypes? A study using iPBS mark-
ers showed that C. quitensis populations located
at the possible transitional zone — Argentine Is-
lands of the Kyiv Peninsula region are different,
which is also consistent with our TBP analysis.
The nature of the differentiation probably origi-
nated in the starting points of colonization for
each variant. Some variability may also be explained
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by the genome rearrangement caused by mobile
genetic elements in response to various stress fac-
tors (Androsiuk et al., 2015). According to the con-
cept of the edge of a species range, geographic and
peripheral populations of organisms are charac-
terised by low genetic diversity and high rates of
genetic differentiation compared to populations from
the central parts of the area (Sagarin & Gaines,
2002; Eckert et al., 2008). Thus, the Antarctic bio-
ta should demonstrate significant genetic diversity
due to the accumulation of genetic mutations and
their subsequent fixation in the offspring.

To understand the nature of the genotype vari-
ants detected in the region of the Argentine Is-
lands-Kyiv Peninsula, additional studies are need-
ed in the adjacent regions. They may allow us to
identify the probable locations from which the
detected variants spread to the studied region or
to determine which environmental factors could
contribute to the accumulation of heterogeneity.

5 Conclusions

Based on the intron length polymorphism analy-
sis of B-tubulin genes, we found a low level of C.
quitensis genetic polymorphism. It confirms the
general situation described in the region. The results
of the first intron length polymorphism analysis
of B-tubulin genes of C. quitensis indicate that among
the studied Antarctic pearlwort populations, the
populations from Darboux Island, Cape Pérez,
and some of the samples from the largest of Berth-
elot Islands stand out. This may indicate the origin
of plants from different regions, while the largest
of the Berthelot Islands combines plants from
both groups. According to the second intron length
polymorphism of B-tubulin genes, most of the
studied populations of C. guitensis have individ-
ual genotypes (in 7 of the 11 studied sites). Such
results may also indicate the accumulation of var-
iability in accordance with different environmen-
tal conditions at the starting points of the plants’
distribution.

Data availability. The data used in this paper is
available from the authors.
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IHoaimopdi3m noBxkunu iHTpoHiB reniB B-TyOyniny y Colobanthus quitensis
B perioHi ApreHTMHCbKMX OCTPOBiB — miBocTpoBa Kuis

Pedepar. ['eHeTnuHi Mapkepu, 3aCHOBaHi Ha OWiHILI MoixiMopdi3My noBxuHU iHTpoHiB reHiB (Intron Length Poly-
morphism, ILP), B octaHHi pokn HaOyiIu 3HAYHOI TOIYJISIPHOCTI B TTOMYJISLIHHO-TEHETUYHUX JOCTIIKEHHSIX POC-
svH. OauH 3 HadnonynspHimmx [LP-mapkepiB, 1110 6a3yeTbesi Ha OILiHII MoJiMOP(}i3My TOBXWHU iHTPOHIB I'eHiB
B-TyOyniny pizHux BuuiB pociuH, — TBP (Tubulin-Based-Polymorphism). Lleit MmeTon mimpoko BUKOPUCTOBYETHCS
JUTSI IIBUIKOTO MOJIEKYJISIPHO-TEHETUYHOTO aHali3y Pi3HUX BUJIB POCIMH, ake TO3BOJISIE BUKOPUCTOBYBATU BChOTO
OIHY KOMOiHalIil0 BUPOXKEHUX MpaiiMepiB st Oynb-s1koi pocarHHOI JIHK. B po6oti mpoaHasizoBaHo moiiMopdizm
JIOBXXWUHU iIHTPOHIB TeHiB B-TyOyJiHy B MOMYJsILisIX MepAuHHULL aHTapkTuuHOi (Colobanthus quitensis) 3 BiTHOCHO
KOMIIaKTHOTO peTioHy ApreHTUHCHhKUX ocTpoBiB—miBocTpoBa KuiB: 93 3pasku C. quitensis 3 11 i30J1bOBAaHUX OCT-
piBHUX monyJsiiii. PesynbraTu aHanizy nosiMopdizMy TOBXMHU JBOX iHTPOHIB I'eHiB B-TyOysiHY B NPUPOAHUX
nonynsiuisix C. quitensis 3arajloM CBiI4aTh MPO HU3bKUI PiBEHb T€HETUYHOTO MOJiMOPQdi3My, IO MIATBEPIXKYE 3a-
rajibHi ySIBJCHHS LIOA0 reHeTUYHOI MiHauBOCTI C. quitensis B AHTApKTUUHOMY PETioHi. 3a JaHUMU OLIIHKU IOJIiIMOP-
izMy JOBXMHU MEPLIOro iHTPOHY BUSIBJIEHO NBi rpymnu nonyisiuiil C. quitensis, 1110 MOXe BKa3yBaTH Ha MOXOMKEHHS
pocivH 3 pizHux perioHiB. [Tpu nupomy JHK-dparmentn nerexryrorbes B mianazoni Bia 380 m.H. go 1900 m.H., a
cepen npoHaiizoBaHux nonyisiuiit C. quitensis BUIIISIIOThCSI momyssiiiii 3 octpoBa [Jdap0Oy, mucy Ilepec Ta yactuHa
3pasKiB 3 HalOiIbIIOro 3 OcTpoBiB bepcenor. 1o Toro x bepcenor 06’eqHye pocinau 3 oooma tunamu JJHK-mipodisto.
OuiHka nojiMopdizMy JTOBXKWHU APYTroro iHTpoHy reHiB B-TyOyniHy C. quitensis n1o3BoiwIa i1eHTUDIKYBATH IHIU-
BimyanbHi reHoTunu y 7 3 11 mociimkeHux nomnyisiiidi. OTpuMaHi pe3ylbTaTh MOXYTh CBIIUMTHU PO HAKOIMUYEHHS
MiHJIMBOCTI BiIMOBIIHO 10 Pi3HUX YMOB HABKOJIMIIHBOIO CEPEAOBUIIA B TOYATKOBUX TOUKAX MOLIMPEHHS JOCTiIKY-
BAHOTO BUJY POCJIMH.

KmiouoBi cioBa: AHTapKTUYHUIA TIBOCTPIB, FEHETUYHUI TOJIIMOP(}I3M, TIEPJIUHHULISI aHTAPKTUYHA, TIPUPOJIHI MO-
MYJISIiL
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