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Molecular identification of four Dunaliella strains from Ukraine via ITS2 marker
K. Fursova, M. Horpynchenko, O. Utevska, V. Komarysta

Species of the genus Dunaliella are model organisms in algal physiology and widely used in phycotechnologies for
commercial production of bioactive compounds, particularly carotenoids (mainly B-carotene). Reliable species
identification is challenging due to low morphological variability and the absence of distinct species-specific traits in
Dunaliella. Common traits such as cell size, shape, and pigmentation are strongly influenced by environmental factors,
often leading to misidentification in culture collections and complicating comparative and applied research. Molecular
approaches have thus become essential for accurate species identification. However, molecular data on Dunaliella
from Ukraine remain scarce. The internal transcribed spacer 2 (ITS2) region is particularly informative, combining
conserved secondary structures with rapidly evolving primary sequences. This study performed molecular identification
of four Dunaliella strains from the Cherniaev Herbarium MicroAlgae Culture Collection (CWU-MACC), V.N. Karazin
Kharkiv National University, using the ITS2 marker. Species identification was performed based on sequence similarity
and phylogenetic analysis. Among the four Ukrainian strains, only CWU-MACC-15 corresponded to D. salina, while the
others, including CWU-MACC-16, previously identified as D. salina, were assigned to D. viridis. The ITS2 sequences
of CWU-MACC-16 and CWU-MACC-20 were identical, whereas the Henichesk Lake isolate showed a minor ITS2
variation within D. viridis. These results provide a molecular basis for the taxonomy of Dunaliella strains from Ukraine
and highlight the need for expanded sampling and additional molecular markers to further resolve species diversity and
phylogenetic relationships.
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Introduction

Representatives of the algal genus Dunaliella Teodoresco (Chlorophyta, Chlorophyceae,
Volvocales, Dunaliellaceae) are widely used as model organisms to study algal physiology, including
cellular tolerance to abiotic stresses, adaptation to hypersaline environments, low pH tolerance, and
photosynthesis (Ben-Amotz, Avron, 1992; Gordillo et al., 2021; Ramachandran et al., 2023; Arora et al.,
2025). Dunaliella cultures are also extensively used in phycotechnologies for the commercial production of
bioactive compounds; the principal commercially valuable products are carotenoids (primarily B-carotene),
lipids, glycerol, vitamins, and protein (Barbosa et al., 2023).

The genus Dunaliella comprises species with a simple, nearly uniform biflagellate morphology; cells
lack a thick cell wall and other prominent qualitative species-specific traits (Oren, 2005). Morphological and
morphometric characteristics, such as cell size, shape, and pigmentation, vary substantially with salinity,
light intensity, temperature and other environmental conditions (Leung et al., 2022). This phenotypic
plasticity often produces overlapping quantitative trait ranges among species (Preetha et al., 2012).
Although Dunaliella species differ in ecological preferences (particularly with respect to salinity and light
intensity), their niches frequently overlap as well (Oren, 2014). The combination of morphological similarity
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and shared ecological preferences can lead to species misidentification and culture cross-contamination,
which in turn may cause misinterpretation of experimental data or reduced yields in industrial cultures.

Given the limitations of morphology-based identification, molecular methods provide a reliable
alternative for validating or revising taxonomic assignments. Commonly applied molecular barcodes for
Dunaliella include plastid genes (rbcL, tufA) and ribosomal markers (ITS1, 5.8S rRNA, ITS2, LSU, and SSU
rRNA) (Highfield et al., 2021). The internal transcribed spacer 2 (ITS2) is particularly informative because
its conserved secondary structure provides phylogenetic information complementary to primary nucleotide
sequence variation (Buchheim et al., 2011).

Although Dunaliella has been frequently reported from hypersaline environments in Ukraine (Massjuk
& Lilitska, 2011), these records are based almost exclusively on morphological identification. Modern
molecular phylogenetic studies of the genus have highlighted limited geographic sampling and the need for
broader strain coverage (Assungéo et al., 2012), and notably do not include isolates from Ukraine, leaving
the taxonomic identity of Ukrainian Dunaliella largely unverified at the molecular level. Furthermore, species
names assigned to Dunaliella strains in culture collections are often uncertain (Borowitzka, Siva, 2007).

The objective of this study was to assess the species attribution of Dunaliella strains originating from
Ukraine and maintained in a culture collection, using ITS2 sequence analysis.

Objects and methods of research

Strains

Four Dunaliella strains of Ukrainian origin were selected for this study, that are maintained in the
Cherniaev Herbarium MicroAlgae Culture Collection (CWU-MACC), V.N. Karazin Kharkiv National
University, registered in the World Data Centre for Microorganisms as WDCM 886 collection. The studied
material included three subcultures originally obtained from other culture collections several decades ago,
as well as one strain of Dunaliella sp. isolated from Henichesk Salt Lake (Table 1). The cultures were grown
in the Artari nutrient medium modified by Massjuk (Massjuk, 1973) in a light cabinet equipped with neutral-
light LED lamps, at 2 klx, with a 16-h light and 8-h dark photoperiod. The temperature was maintained within
the range of 20-28 °C.

DNA extraction, ITS2 amplification, and sequencing

DNA was extracted from the pelletized by centrifugation algal biomass using the NeoPrep DNA Plant
kit (Neogene, Ukraine) in accordance with the manufacturer’s instructions. For amplification of the ITS2
region, a pair of universal primers was used: ITS2-2F (5-ATGCGATACTTGGTGTGAAT-3') and ITS2-3R
(5-GACGCTTCTCCAGACTACAAT-3') (Sun, Chen, 2013; Yu et al., 2017). The expected amplicon size
(~488-492 bp) was estimated based on primer binding positions identified by BLAST primer analysis of
published Dunaliella rDNA sequences. PCR of the ITS2 region was performed with an initial denaturation
at 94 °C for 5 min, followed by 35 cycles of 94 °C for 30 s, 56 °C for 30 s, and 72 °C for 45 s, and a final
extension at 72 °C for 10 min. Bidirectional Sanger sequencing of the resulting amplicons (457-459 bp)
was performed by Macrogen Inc. (South Korea) using an Applied Biosystems 3730XL DNA Analyzer.

Bioinformatic pipelines

Raw sequence reads were processed in BioEdit (Hall, 1999): low-quality caps trimmed, and forward
and reverse strands were assembled using the CAP contig assembly module. Sequences were submitted
to GenBank (O'Leary et al., 2016) under accession numbers PX977794-PX977797.

All 420 ITS2-containing rDNA sequences of Dunaliella retrieved from GenBank were combined with
the newly generated sequences into a single dataset. The phylogenetically informative ITS2 region was
delimited from the highly conserved flanking 5.8S and 28S motifs using the ITS2 Database annotation tool
(Keller et al., 2009). This tool employs hidden Markov models (HMMs) to identify the 25 bp motif of the ITS2
proximal stem. For annotation, the “Viridiplantae” model was selected, with an E-value threshold < 0.01
and a minimum ITS2 length of 150 nucleotides. Secondary structure models of ITS2 and its proximal stem
were predicted using the ITS2 Database prediction tool based on minimum free energy folding constrained
by ITS2 profile HMMs (Schuliz et al., 2005). Cropping the flanking motifs and the proximal stem yielded the
dataset of strict ITS2 region sequences; only 225 of the initial 420 GenBank sequences contained complete
ITS2 regions and were retained for further analysis.

Non-redundant sequences were extracted from the strict ITS2 dataset by clustering with CD-HIT (Li,
Godzik, 2006) (Galaxy Version 4.8.1+galaxy0) on the public European Galaxy server (Jalili et al., 2020).
Clustering parameters were set as follows: sequence identity threshold of 100% (1.0), local sequence
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identity mode, and a minimum alignment coverage fraction for the shorter sequence (-aS) of 1.0, while all
other settings were kept at their default values. Extracted non-redundant ITS2 sequences were aligned
using LocARNA (Will et al., 2007), which incorporates RNA secondary structure information into multiple
sequence alignment. Phylogenetic relationships were inferred using the Maximum Likelihood (ML) method
implemented in IQ-TREE (Nguyen et al., 2015). The best-fitting nucleotide substitution model (SYM+|+R3)
was selected automatically based on the Bayesian Information Criterion (BIC). Branch support was
assessed using 1000 ultrafast bootstrap replicates (Hoang et al., 2018).

Species identification was performed based on a combination of sequence similarity searches against
GenBank and phylogenetic analysis. ITS2 sequences of the studied strains were compared with reference
sequences in GenBank, and assignment to a species was made when 100% sequence identity with a named
reference was observed and supported by phylogenetic clustering with the corresponding taxa.

Results and discussion

The dataset of 227 complete ITS2 sequences collapsed into 97 unique sequence types. Of these,
28 represented clusters of identical sequences, each containing between 2 and 50 entries, while the
remaining 69 sequences were unique and ungrouped. The four newly sequenced Ukrainian strains
exhibited 100% ITS2 sequence similarity with GenBank entries annotated at the species level (Table 1),

and their taxonomic assignment was further supported by phylogenetic analysis (Fig. 1).

Table 1. Representative ITS2 sequence clusters identified by CD-HIT at 100% sequence identity,
containing the studied Dunaliella strains

GenBank Accession GenBank species ID Strain Country of isolation
Number
Cluster of Dunaliella salina
PX977795 D. salina CWU-MACC-15 Ukraine (this study)
MW471055 Dunaliella sp. CCAP 19/15 Israel
DQ116740 D. salina OuUC 38 China
DQ116741 D. salina OucC 66 China
DQ116742 D. salina “Inner-mongolia” (hd 5) China
DQ116743 D. salina “Israel” (hd 6) Israel
SK-2019 isolate

MN628171 Dunaliella sp. Bazangan_Lake3 Iran
JQ080301 Dunaliella sp. ABRIINW-UB Iran
KF573420 D. salina RR102 India
GQ337903 D. salina MSI-1 Iran
JX014241 D. salina MSI-2 Iran
KX870020 Dunaliella sp. ABRIINW-B1 Iran
KC477401 D. salina MSI-3 Iran
KJ756826 D. salina CCAP 19/12 Israel-
MH880103 Dunaliella sp. ABRIINW-I1 Iran
FJ164063 Dunaliella sp. ABRIINW U1/1 Iran
JX134754 Dunaliella sp. ABRIINW-G4 Iran
KJ094621 Dunaliella sp. CCAP 19/15 Israel
AY512973 D. salina DCCBC2 South Korea
KF229733 D. salina ATCC 30861 Israel
0Q418484 D. minutissima TAU-MAC 1220 Greece

Cluster 1 of Dunaliella viridis
PX977796 D. viridis CWU-MACC-16 Ukraine (this study)
PX977794 D. viridis CWU-MACC-20 Ukraine (this study)
HQ864830 D. viridis MSV-1 Iran
JN587238 Dunaliella sp. ABRIINW-S1.5 Iran
JN383918 Dunaliella sp. ABRIINW-Sh1.2 Iran

Cluster 2 of Dunaliella viridis
PX977797 D. viridis CWU-MACC-17 Ukraine (this study)
MH399207 D. viridis DU3 Iran
AY828228 D. viridis SAG 44.89 Ukraine
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LCT97943.1 Haematocaccus rubicundus CCALA
AF313445 1 Dunaliella lateralis

PP578397 1 Dunaliella sp QY 2024a strain FACHB 3521
AF313427.1 Dunaliella salina strain CONC 007
KJ094622 .1 Dunaliclla salina strain GCAP 19/25
AYB7E702.1 Dunaliella salina

MG952578.1 Dunaliclla sp. GSLE/4

KY271089. 1 Dunaliella salina isolate JG

KF054058.1 Dunaliella sp. SAS11133

JQ003897 1 Dunaliella sp. CCAP18/34

AY549441 1 Dunalislla salina strain AC144

HM0B0645 1 Dunaliella acidophila strain CCAP19/35
MG852561.1 Dunaliclla sp. GSL22A3

KF225549.1 Duhaliella salina strain KU1

MF360000.1 Dunaliella salina strain NUAG20
0Q418474 1 Dunaliella granulata strain TAU MAC 0220
HQ823664.1 Dunaliella sp. ABRIINW-G 111
HQ823665.1 Dunaliella sp. ABRINW-G2/1

0Q418477 1 Dunaliella terricola strain TAU MAC 0520
00418476 1 Dunaliella minuta strain TAU MAG 0420
MG952950.1 Dunaliella sp. GSL11B1

MG852953 1 Dunaliella sp. GSL12A1

MG952955.1 Dunaliella sp. GSL12A4

KYD13620.1 Dunaliella sp. strain M1

JQ003896.1 Dunalislla sp. CCAP19/21

JN034031.1 Dunaliella salina strain BuriRam KUO1
MF360001.1 Dunaliella salina strain NUAC21
JINQ52204.1 Dunaliella bardawil strain UdanThani
AF313419.1 Dunaliella viridis strain CONC 002
AF313441.1 Dunaliella parva strain UTEX 1983
KT355035.1 Dunaliella parva

PVEB37355 1 Dunaliella sp isalate IBRC 50069
AYB2ZB227 .1 Dunaliella viridis strain DCCBC3
PXOT7797.1 Dunaliella viridis CWU-MAGC-17 (this study)
MH399207.1 Dunalielia viridis isolate DUS

MG952972 1 Dunaliella sp. GSL3C2

MG352959 1 Dunaliella sp. GSL2/3A

AY686685.1 Dunaliella viridis strain DCCBCA
JQ003890.1 Dunaliella viridis strain TC5121
Ha882840.1 Dunaliella viridis strain MSV-2

JQ003884 1 Dunaliella viridis strain TC5109
MN537807 1 Dunaliclla sp. isclate 15-1a

KC117487.1 Dunaliella viridis VNBD1

JNT97799.1 Dunaliclla sp. MBTD-GMFRI-S122
PX877796.1 Dunaliella viridis CWU-MACC-16 (this study)
HQ864830.1 Dunaliella viridis strain MSV-1

FJ164064.1 Dunaliella sp. ABRIINW U211

KG137975.1 Dunaliella sp. I0ACE99S

JN797805.1 Dunaliella sp. MBTD-CMFRI-S086
AF313421.1 Dunaliella pseudosalina strain CONG 010
0Q418473 1 Dunaliella parva strain TAU MAC 0120
EUg27374.1 Dunaliella sp. ABRIINW M1/1

K.J094623 1 Dunaliells sp. CCAP 19119

00418481 1 Dunalialla viridis strain TAU MAC 0920
0Q418486 1 Dunaliella granulata strain TAU MAC 1420
0Q418487 1 Dunaliella polymorpha strain TAU MAG 1520
AF313423.1 Dunaliella salina strain UTEX 200
JQ003883.1 Dunaliella viridis strain TC5108
AYSTTT66.1 Dunaliella salina sirain SAG 184.80
PXB06294.1 Dunaliella parva isolate IBSS 182
MH3G8503.1 Dunaliella parva isolale DU2

MW471059.1 Dunaliella peircei strain CCAP 19/2
MNZ218239.1 Dunaliella sp. strain ST13.1

AF313425.1 Dunaliella salina strain CONG 006
MF350998 1 Dunaliella salina strain NUAG13
MF359998.1 Dunaliella salina strain NUACOS
EF473746.1 Dunaliella salina strain CCAP 19118
KX280495.1 Dunaliella saling strain CCMA-UFSCar 711
KF573419.1 Dunalislla salina strain RR101

AY549442 1 Dunaliella salina strain DCCBC1
JN787804.1 Dunalislla salina

MW471054.1 Dunaliella salina strain CCAP 19/18
PX877795.1 Dunaliella salina CWU-MACG-15 (this study)
DQ116738.1 Dunalielia salina strain OUGC38
MW471085.1 Dunaliella sp. CCAP18/15 strain CCAP 1815
AF313431.1 Dunaliella bardawil strain ATCC 30861
DQ116738.1 Dunaliella salina strain OUC21

00418482 1 Dunaliella viridis strain TAU MAG 1020
00418478 1 Dunalialla bioculata strain TAU MAG 0720
0Q418480 1 Dunaliella asymmetrica sirain TAU MAC 0820
JQ003852.1 Dunaliella sp. ITC5124

00418478 1 Dunaliella asymmetrica strain TAU MAC 0620
JO003886.1 Dunalislla sp. ITC5113

KF913933 1 Dunaliella sp. AKS-21

MH880127 1 Dunalialla sp. isclate ABRIINW-R1
KUE41615.1 Dunaliella pseudesalina isclate MAH
HM243579.1 Dunaliella tertiolecta strain CCAP19/68
MV/471056.1 Dunaliella tertilecta strain CCAP 19/7C
L6956 D. tertiolesta

AF313439 1 Dunaliella parva strain CCAP 18/9
AF313435.1 Dunaliella tertiolecta strain UTEX 999
10003898 1 Duhaliella tertiolecta strain TC5111
HG590542.1 Dunaliella sp. ABRIINW-G3

AYBE6684. 1 Dunaliella tertiolecta strain DCCBCS
MZ079583.1 Dunaliella salina strain SBU-MD
MZ072597.1 Dunalizliz salina strain SBU-NgL.
MZ079592.1 Dunaliella salina strain SBU-MhL

3, FJ360758.1 Dunaliella salina isolale Ds1853
4 (BA N MNO44895.1 Dunaliella salina isolate KSA-HS022

8\, , F1360757.1 Dunaliella salina isolate Ds1882

97\MT378213.1 Dunaliella terticlecta isolate M

Fig. 1. Maximum Likelihood phylogenetic tree of Dunaliella based on ITS2 sequences (LocARNA
alignment; SYM+I+R3 model). Numbers at the nodes indicate ultrafast bootstrap support values (1000
replicates). Identical ITS2 sequences belonging to the same CD-HIT cluster (Table 1) were represented
in the phylogenetic tree by the first sequence of each cluster
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The strain CWU-MACC-15 showed 100% ITS2 sequence identity with multiple GenBank entries
annotated as Dunaliella salina (Table 1), all originated from southern Europe and Asia (Greece, Israel, Iran,
China, South Korea), and fell within the corresponding clade together with well-characterized culture
collection strains such as CCAP 19/18 (Dunaliella Salina. (n.d.)., Phytozome._(n.d.).) (Fig. 1), supporting its
identification. For D. salina, no universally accepted authentic molecular reference strain appears to exist,
and current species identification therefore relies on comparison with well-characterized culture collection
strains. The CD-HIT clusters included strains from geographically diverse regions, suggesting a broad
distribution of the identified ITS2 sequence type. At the same time, the presence of sequences annotated as
Dunaliella sp. or other taxa within the same cluster reflects inconsistencies in public database annotations
or the known taxonomic complexity of D. salina (Borowitzka & Siva, 2007; Assungao et al., 2012).

The other three strains, including CWU-MACC-16 (previously classified as D. salina, Table 2), were assigned
to D. viridis. The ITS2 sequences of CWU-MACC-16 and CWU-MACC-20 were identical, indicating that they
represent the same ITS2 haplotype. The isolate from Henichesk Salt Lake, CWU-MACC-17, displayed
minor ITS2 sequence variation relative to CWU-MACC-16 and CWU-MACC-20 strains, comprising eight
SNPs at positions 16, 29, 38, 39, 78, 87, 223, and 224. The ITS2 region folds into a conserved RNA
secondary structure consisting of a proximal stem followed by four helices (Zhang et al., 2015). The
structure is stabilized by compensatory base changes (CBCs) in paired regions and variable loops in the
distal parts (Coleman, 2009) (Fig. 2). All substitutions in CWU-MACC-17 were located in loop or distal stem
regions and did not affect the conserved species-specific secondary structure (Fig. 2). All three strains fell
into CD-HIT D. viridis clusters together with isolates from Iran. Henichesk Salt Lake isolate CWU-MACC-
17 also appeared to have 100% ITS2 sequence identity with one of a few sequenced Dunaliella strains of
Ukrainian origin, an authentic strain (SAG 44.89 Dunaliella viridis, n.d.) (Table 1). Furthermore, all three

Table 2. Molecular identification of Ukrainian Dunaliella strains based on ITS2 sequences

CWU- Original Original Source / Origin ITS2 Accession Closest % Final
MACC ID strain ID Identification Sequence number GenBank Identity Identification
Length Match
(bp)
CWU- IBSS-1 D. salina  Syvash bay, Crimea,
MACC-15 2001, obtained from
A.O. Kovalevsky D. salina
Institute of Biology of ATCC ,
the Southern Se%i, 237 PX977795  oor 100%  D.salina
National Academy of KF229733

Sciences of Ukraine,
Sevastopol, 2005

CWU- IBASU-A D. salina  Heroiske salt works

MACC-16 D-11 (Prohnoi), Kherson
oblast, 1962,
obtained from D. viridis
M. G. Kholodny 232 PX977796 MSV-1 100% D. viridis
Institute of Botany, HQ864830

National Academy of
Sciences of Ukraine,

Kyiv, 1995
CWU- IBASU-A D. viridis ~ Sasyk-Syvash salt
MACC-20 D-29 works, Crimea, 1965,

obtained from M.G.

Kholodny Institute of D. viridis L
. 232 PX977794 MSV-1 100% D. viridis
Botany, National HQ864830
Academy of
Sciences of Ukraine,
Kyiv, 1989
CWU-  Henichesk Dunaliella sp. Henichesk Salt Lake, D. viridis

MACC-17 Salt Lake Kherson Oblast, 232 PX977797 SAG44.89 100% D. viridis

2020, original isolate AY828228

Note: CWU-MACC accession numbers are given according to (Komarysta, 2021)
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Fig. 2. Secondary structure models for ITS2: Dunaliella viridis CWU-MACC-16 and CWU-MACC-20 (A),
D. viridis Henichesk Salt Lake isolate CWU-MACC-17 (B). The structures are shown using DNA notation
(T instead of U), as provided by the ITS2 Database. Arrows indicate single nucleotide polymorphisms

putative D. viridis strains belonged to a common phylogenetic clade with another D. viridis reference strain
ITC5109 (Assungéo et al., 2013) (Fig. 1). As in the case of D. salina, the presence of sequences annotated
as Dunaliella sp. within these clusters reflects inconsistencies in GenBank annotations and warrants
cautious interpretation.

The previous identification of D. salina CWU-MACC-15, derived from strain IBSS-1, by morphological
(cell size and shape) and biochemical (ability to turn brick-orange due to accumulation of B-carotene) traits
was confirmed (Table 2). On the other hand, the results of phylogenetic analysis suggest that strain CWU-
MACC-16, originated from IBASU-A D-11, appears to have been previously misidentified as D. salina or
affected by cross-contamination prior to the present study. This conclusion is supported by the earlier
observation that this strain lacks the ability to change cell color, which is a typical trait of D. salina due to 3-
carotene accumulation (Pasiuga et al., 2013).

Despite the presence of many habitats suitable for Dunaliella in Ukraine, especially in the near-Black
Sea region, and the extensive work of N. P. Massjuk (1973), the internationally recognized monographer
of the genus Dunaliella (Oren, 2005), molecular data on Ukrainian Dunaliella strains remain scarce and
sometimes ambiguous. Overall, this study provides a molecular insight into the diversity of Dunaliella in
Ukraine, supporting future research on species distribution and the genetic basis of important physiological

traits and highlighting the importance of molecular confirmation of morphologically identified strains in
culture collections used for experimental studies.
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Conclusions

Among four Ukrainian Dunaliella strains from the CWU-MACC collection, two species were identified
based on ITS2 sequence analysis: D. salina (one strain, CWU-MACC-15) and D. viridis (three strains,
CWU-MACC-16, CWU-MACC-20, and the isolate from Henichesk Salt Lake, CWU-MACC-17). The strain
CWU-MACC-16, previously identified as D. salina, was re-identified as D. viridis.

While this study provides initial molecular insights into Ukrainian Dunaliella, its main limitations
include the small number of strains analyzed and the use of a single marker (ITS2). Future studies should
expand both strain sampling and the set of molecular markers to improve taxonomic resolution.
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MonekynsipHa ineHTuUdikauia yotupbox wramiB Dunaliella 3 YKkpaiHu 3a

Aonomoror mapkepa ITS2
K. ®ypcoBa, M. NlopnuHyeHko, O. YTeBcbka, B. Komapucra

Buou poay Dunaliella € mopgenbHuMyM o6’ekTamm y  qoisionorii BOAOPOCTEN i LUMPOKO BUKOPUCTOBYHTHLCS Y
hiKOTEXHOMNOrISX ANS MPOMMUCIIOBOro BUpOBHMLTBA GioNOrivYHO akTMBHUX CMONYK, 30Kpema KapoTuHOIAIB (Mepeaycim B-
KapoTuHy). Hagiiha BugoBa ineHTUdikauis ycknagHeHa yepes HU3bkKy MopdornorivyHy BapiabenbHiCTb i BiACyTHICTb
YiTKMX BugocneundivyHux os3Hak y Dunaliella. Taki 03Haku, ik po3Mmip KNiTWH, hopMa Ta nirMeHTaLis, 3Ha4HOK Mipoto
3anexaTtb BiJ YMOB cepeaoBuLla, WO 4YacTo Mpu3BOAUTbL OO0 MOMWIKOBOI iAeHTudikauil B Konekuiax KynbTyp i
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m MonekynspHa ideHmucbikayis yomupbox wmamie Dunaliella 3 YxpaiHu 3a dorromoeoro mapkepa ITS2

Molecular identification of four Dunaliella strains from Ukraine via ITS2 marker

YCKMagHIE MNOPIBHANBHI Ta NpuKNagHi JocnimpkeHHA. ToMy MOMneKynspHi nigxogyn ctany HeobxXigHMMK Anst TOYHOI
BUOOBOI igeHTUdikauii. BogHovac monekynapHi gadi wopo Dunaliella 3 Teputopii YkpaiHu 3anuwaroTbes
obmexeHnmun. [lingHka BHYTpPIWHLOro TpaHckpmnbosaHoro cnevicepa 2 (ITS2) € ocobnmeo iHHPOPMAaTUBHOI, OCKINbKN
NnoedHye KOHCepBaTMBHI  €NeMeHTW BTOPWMHHOI  CTPYKTYpU 3 LUBMAKO  €BOMIOLIOHYOYMMU  NEPBUHHUMU
nocnifoBHOCTAMU. Y LibOMY AOCHI[KEHHI NPOBEAEHO MONEKYNAPHY iaeHTudiKauilo YoTupbox wTamis Dunaliella 3
Konekuii MikpoBogopocTten repbapito YepHsesa (Cherniaev Herbarium MicroAlgae Culture Collection, CWU-MACC)
XapKiBCbKOro HaLioHanbHOro yHiBepcuTeTy iMmeHi B.H. KapasiHa 3 BukopuctaHHam mapkepa ITS2. BuaHaveHHs
BWZOBOI HANEXHOCTI 3AiiCHIOBanNy Ha OCHOBI NoAiGHOCTI NocnigoBHOCTEN | hinoreHeTUYHOro aHanisy. Cepea YHoTMPbLOX
ykpaiHcbkux wramiB nuwe CWU-MACC-15 Bignosigas D. salina, Togi sik pewrTa, BkmtoyHo 3 CWU-MACC-16, skui
paHiwe 6yB ineHTUdikoBaHun sk D. salina, 6ynu BigHeceHi o D. viridis. MNocnigosHocTi ITS2 wramie CWU-MACC-16
i CWU-MACC-20 6ynu igeHTUYHMMMK, Todi SK i30nAT 3 [eHiyecbkoro COMOHOro o3epa OEeMOHCTPYBaB HE3HauHy
Bapiauijto ITS2 y mexax D. viridis. OTpuMaHi pe3ynbtaTt CTBOPIOIOTL MOMEKYNSAPHY OCHOBY ANS TAKCOHOMIi LWTamiB
Dunaliella 3 YkpaiHnn Ta nigkpecniolTb HEeobXiQHICTb po3LMpeHHsA BUOBIPKM LITaMiB i BUKOPUCTAHHSA [0OATKOBUX
MOIEKYNAPHUX MapKepiB AN KPaLLoro po3KpUTTA BUOOBOIO Pi3HOMaHITTA Ta inoreHeTUYHNX 3B’sA3KIB.

KniouoBi cnoBa: Chlorophyta, Dunaliella, ITS2, JHK-6apkoduHe, ginozeHemuyHuUl aHari3
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