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MOLECULAR IDENTIFICATION OF THRIPS SPECIES,
WHICH INFESTS THE GREENHOUSE VEGETABLES
INCLUDING EGGPLANT IN THE CENTRAL AGRARIAN
REGION OF MONGOLIA

In Mongolia, the first record of onion thrips was informed in
vegetable fields by D. Tsedev (Tsendsuren et al., 1979), since that has no
detailed research materials relating to the identification of thrips and the
Thysanoptera group observed in different crop fields.

In 2017-2019, we have taken the thrips samples from the following
areas, which spread on eggplant, cucumber, tomato, paprika, and beans
grown in the greenhouses of the Agropark research and training center,
the greenhouses of the Bornuur soum in the Tuv province and the Mandal
soum of Selenge province and onion field accordingly. The mitochondrial
COl gene of selected insect samples has been used for species identification.
For the nucleotide sequence of the mitochondrial COI area of the insects,
we amplified with universal LCO1490 and HCOZ2198 primers. We have
illustrated the COI gene fragments of thrips samples.

For building a phylogenetic tree was constructed using the Neighbor-
Joining method. A bootstrap test with 1000 replications was carried
out. The evolutionary distances were calculated using Tamura’s three-
parameter method. A phylogenetic tree was built for 14 sequences with a
total length of 681bp nucleotides.

When conducting phylogenetic analysis using the MEGA X program,
it was displayed the phylogenetic origin of our samples in all inferred
trees is the same as the Chinese species; Thrips tabaci (China — Zhejiang),
which registered with MN036455 accession number in the gene bank of
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NCBI. According to these results, the sampled thrips were collected from
various vegetables including eggplants in Mongolia identified as Thrips
tabaci and we have registered it in the GenBank of NCBI under OP288232
accession number.

Keywords. Eggplant damage, thrips species identification, COI gene,
phylogenetic origin, PCR.

Introduction

The onion thrips — Thrips tabaci Lindeman (Thysanoptera: Thripidae) is
polyphagous and a cosmopolitan pest and infests the plant leaves in protected
and open field crops such as onion, leek, eggplant, cucumber, paprika, tomato,
and various ornamentals [1].

About 15 genera are considered members of this genus group,
with 300 species in the genus Thrips. Of the other 14 genera, eight each include a
single species, and the remaining six comprise a total of 67 species [2] (Mound,
Laurence A. et al).

In Mongolia, the first record of onion thrips was found on the greenhouse
vegetables by D. Tsedev et al in Zuunkharaa province (A. Tsendsuren et al.,
1979) [3], since has been no detailed research material relating to the identification
of thrips, which are observed in different crop fields. According to Loredo
Varela, the list of 391 different crops belonging to families like Asteraceae,
Fabaceae, Brassicaceae, Poaceae, and Solanaceae, were infested by onion thrips.
Interestingly, he found the thrips generation related to tobacco plants from Europe
and the middle east [4].

Among thrips species, the ones recognized as pests that can feed both on
leaves and in flowers, damaging their host plants by puncturing and sucking their
cells, like Thrips palmi, T. tabaci and Frankliniella ssp, which are remarkably
similar in appearance and size too. Therefore, thrips are considered cryptic insects
to discriminate [1].

Materials and methods

Insect Sampling

With a goal to determine the species of thrips that occur mainly in the
vegetable field, we collected samples of thrips from the greenhouses of the
Agropark research and training center, the greenhouses of the Bornuur soum the
Tuv province, and the Mandal soum of Selenge province accordingly.

The samples for identification were collected from June to September
2017-2019 from vegetable fields in Mongolia. The thrips were taken out from
leaves to plastic containers with a brush, and then preserved in 99 % ethanol and
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stored at — 20 °C. The specimens used in this study were labeled and kept at the
Mongolian University of Life Sciences.

DNA extraction, amplification, and sequencing

Due to the limitation of morphological classification, the first time we have
done molecular identification of thrips according to the following procedures.

The Molecular Analysis for thrips identification was done following steps:

—To extract the total genome DNA of the insect.

—To amplify by polymerase chain reaction (PCR) using universal primers
of animal DNA barcode.

—To identify the nucleotide sequence of the insect mitochondrial locus (COI).

—Identify a species using a nucleotide sequence of thrips DNA compared
to according to NCBI genebank library.

Total genomic DNA was extracted using a Tissue genomic DNA Mini KIT
GT (Geneaid) according to the given protocol and amplified by PCR with universal
primers LCO1490, and HCO2198.

The sequence of universal primers of animal DNA barcode:

LCO1490: 5°- GGTCAACAAATCATAAAGATATTGG-3
(Folmer et al. 1994) [5]

HCO2198: 5°- TAAACTTCAGGGTGACCAAAAAATCA-3
(Folmer et al. 1994)

Table 1 — PCR condition; total 28 cycles

Initial denaturation 94 °C 5 min
Denaturation 94 °C 30 sec
Annealing 53°C 30 sec
Extension 72 °C 1 min
Final extension 72 °C 8 min
Keep 4°C

Phylogenetic Analysis

The phylogenetic tree was constructed using the Neighbor-Joining
(Saitou N. and Nei M. (1987) [6] method. A bootstrap test with 1000 replications
was performed [7] (Felsenstein J. (1985)]. Evolutionary distances were calculated
using the Tamura 3-parameter method (Tamura K. (1992) [8]. A phylogenetic tree
was constructed for 14 sequences with a total length of 633 nucleotides. When
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the phylogenetic analysis was performed in the program MEGA X (Kumar S. et
al, 2018) [9].

Data analysis

All sequences obtained in this study were compared with those on GenBank
and BOLD using «BLAST» (http://www.ncbi.nlm.nih.gov/blast/) and species
identification. For nucleotide sequence alignments, Geneblast, and Neighbor-
Joining (NJ) clustering analysis, and for the phylogenetic analysis, program MEGA
X was used respectively.

Results

In2017-2019, we have taken thrips samples from the following areas, which
are written in Table 1. The thrips have infested the eggplant, cucumber, tomato,
paprika, and bean plants.

Table 2 — Thrips species that were used to test the specificity of the probe-based
Tissue genomic DNA Mini Kit GT100 (Geneaid) assay

Species Location Crop Results of assay
. Ulaanbaatar, Eggplant,

Thrips sample 1 A . cucumber, bean, +

gropark station
tomato

Thrips sample 2 Tuv province, Cucumber,‘ n
Bornuur soum eggplant, paprika

Thrips sample 3 Selenge, Mandal | Cucumber, tomato, NA

soum eggplant, paprika

*remarks: «+» for the corresponding thrips samples and those that did not amplify
were presented «NA».

inect2

insect3

positive  positive negative

Picture 1 — The PCR product of insect samples
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The PCR product was viewed as running the electrophoresis through 1.2 %
agarose gel and harvested PCR product ~700 bp in size as estimated as illustrated
in picture 1.

This one was eliminated from a further step in the sample (insect 3) that
did not harvest PCR product. After lyophilizing, the amplified products were
sequenced at Macrogen Co., Ltd (s. Korea).

The result of the nucleotide sequence

681 bp fragment of thrips COI gene locus, was amplified by PCR, and it was
determined below shown.

COI Thrips tabaci:

ATAAAGATAT TGGAATTCTT TACTTCATTT TTGGATTTTG
GTCAGGAATG ATAGGGCTTT CTTTAAGAAT AATTATTCGA
TTAAATTTAC GAACATCAAT AAAACTATTC ATTAGAAACG
ATCAATTTTA CAATTCAATT GTTACAGCTC ACGCTTTTGT
AATAATTTTT TTTACAGTTA TACCTATTAT AATTGGTGGA
TTTGGAAACT GATTGGTTCC TTTAATATTA GGAGCCCCTG
ACATAGCATT CCCTCGATTA AATAATATAA GATTCTGACT
TTTACCCCCT TCTCTGGGAT TATTAATTAT AGGACTTTAT
AAAGAAGGAG CGGGAACGGG ATGAACAGTA TATCCACCTT
TATCAACGTT TTATCATTCA GGACCTTCAG TAGACTTAAC
AATTTTTTCT TTACACCTTG CAGGGATTTC TTCAATTTTA
GGTGCCTTAA ATTTTATTAC TACAATTATT AATCTTAAAG
CAAAAAACCT TTCAGCAGAA AAAATTAGAC TATTTGTCTG
ATCAGTTATT TTAACAGCCA TTCTTCTTCT TTTATCTTTA
CCAGTGTTAG CGGGAGCTAT CACAATACTT TTAACTGACC
GAAACTTAAA TACCTCTTTT TTTGACCCTA GAGGAGGAGG
GGACCCTGTT TTATATCAAC ACCTTTTTTG ATTTTTTGGT C

(236} Banll - BspL2861 (366) AL Acul - EcoS7MI (37C) {831) EcolT

[0} Slirﬁ fml[ (13 (136) Mfel () Sspﬁ ‘I!sml () (30 Hsrl!ﬂ ““ f«ﬁl (301) rinl a4 “ 7“‘1523] (613) Taqll T (64:) End ie81;

\
L | || | L | I

il [l [

AhdI (513)
e

COI Thrips tabacig
6tk

Picture 2 — Alignment of COI of Thrips tabaci
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7 KR378400.1 Thrips tabaci Canada
JE KM535733.1 Thrips tabaci Canada
s OKB26700.1 Thrips tabaci India

100 KYB74350.1 Thrips tabaci Australia
— MN036455.1 Thrips tabaci China-Znhejiang

Py Thrips tabaci Mongolia ]

— MN594549.1 Thrips palmi India
a4 MNs94550.1 Scirtothrips dorsalis India
KX233568.1 Thrips hawaiiensis Bangladesh

Picture 3 — The phylogenetic relationship of thrips species

According to phylogenetic analysis, it was displayed the phylogenetic origin
of our samples in all inferred trees is the same as the Chinese species. Thrips
tabaci (China — Zhejiang), which registered with MN036455 accession number
in the gene bank of NCBI. According to these results, the sampled thrips were
collected on the above-mentioned vegetables in Mongolia identified as Thrips
tabaci. Afterward, we registered the Thrips tabaci in the GenBank of NCBI with
OP288232 accession number as a presence in Mongolia.

Discussion

The insects of the Thripidae family are not well studied in Mongolia, as
increasing the type of crops grown in the greenhouses, the infestation rate of thrips
is becoming a reason for yield loss. Therefore, we aimed to identify the thrips,
which are infesting the vegetables in Mongolia using modern molecular techniques.

To avoid misidentifications based on morphology, and to recognize cryptic
diversity amongst thrips species, an accurate and effective molecular approach
is required.

Molecular methods for identifying thrips species represent a valuable
alternative for situations in which correct identification using classical
morphological methods is difficult, time-consuming, or virtually impossible
(Mehle, N et al,2012) [10].

For discrimination of cryptic insect species, the most accurate molecular
approach is DNA barcoding with mt DNA as mentioned in the literature. The
insect mitochondrial DNA is a short stretch of insect DNA to detect a species.

Mitochondrial DNA (mtDNA) is a widely used molecular marker. It is easy
to use and has favorable biological properties, such as near-neutrality, lack of
recombination, and a clock-like evolutionary rate. Mitochondrial DNA has several
over than nuclear DNA for species identification purposes, including a lack of
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sequence ambiguities from heterozygous genotypes, and a faster rate of mutation
(Rasmussen and Morrissey, 2008) [11].

The literature by Yan Lan Xie et al. 2022 demonstrates that COI barcoding
can reliably and efficiently identify Panchaetothripinae based on a broad-scale
sampling. Thirty-two of 40 morphospecies were successfully identified by
COI barcoding [12].

DNA barcoding is generating a wealth of computable data that in many ways
are much easier to work with than classical taxonomic descriptions, but many of
the sequences are not identified to species level (Roderic D. M.) [13].

In this study, the fragment of the mitochondrial cytochrome C oxidase subunit
I (COI) gene has been used for the discrimination of thrips species. We have
determined 681 bp fragment of thrips COI gene locus, was amplified by PCR,
and its nucleotide sequence was determined as shown results above.

According to phylogenetic analysis using the MEGA X program [4], it was
displayed the phylogenetic origin of our samples in all inferred trees is the same
as the Chinese species; Thrips tabaci (China —Zhejiang), thus the sampled thrips
were found in Mongolia identified as Thrips tabaci. The keys for morphological
characters of onion thrips have shown comparable results, which we have done
before it is not yet published.

The sequences of 7' tabaci, which were found in Mongolia were not strong by
geographical distance. With the results of this study, we submitted DNA barcodes
of T. tabaci, to register to the international database, that indicated the onion thrips
(T. tabaci) existed in Mongolia.

Overall, the relationship between intraspecific divergence and geographical
distance was not strong. For example, sequences of Heliothrips haemorrhoidalis
obtained from China, Spain, Australia, and the United Kingdom lacked barcode
divergence, but Caliothrips quadrifasciatus collected from sites in China (Yan
Lan Xie et al. 2022) [12].

A phylogenetic tree is a diagram describing the evolutionary relationships
between organisms. Phylogenetic trees are hypotheses, not facts. The branches of
a phylogenetic tree indicate the relationships between species or certain groups
that have several parts close to each other, that is, how they arose. In addition, it
shows how alleles are repeated at a certain position (locus) of the genome and the
difference in repeated repeats.

The genetic diversity of the thrips sample collected in Mongolia is similar to
onion thrips which are registered as Thrips tabaci (China —Zhejiang). In Contrast,
the genetic diversity of other thrips species is more distant such as Thrips palmi
in India.
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Conclusion

According to results of DNA barcoding with mt DNA, thrips were found in
Mongolia identified as Thrips tabaci. DNA barcodes of T. tabaci, to register to the
international database, indicated that onion thrips (7. tabaci) existed in Mongolia,
which was not strong by geographical distance from China. We registered the onion
thrips (7. tabaci) in the GenBank of NCBI with OP288232 accession number.
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Anmanyeyee 3yn, *Yuoapmaa Jasaacamobyy
ArposKkonorus MexkTe0i,

MoHFOI eMip Typajbl FEUTBIMIAp YHUBEPCUTETI,
Mounronus, ¥nan-barop K.

Bacem merrapyra 15.09.23 xaObuTIaH b

MOHFOJMUSAHBIH OPTAJIBIK ATPAPJBIK AUMAFBIHJIAFBI
KBLIBIKAN KOKOHICTEPIHE, COHBIH, IINTHJE BAKJTAYKAHFA
OCEP ETETIH TPUIIC TYPJEPIHIH MOJIEKYJIAJIBIK
NIEHTUOUKAIUSCHI

Monzonusda KekeHic arkanmapviHoa nUA3 MPUNCIHIY an2auKbl
mipxeayi mypanet []. I[[30ae xabapraowr (Tsendsuren et al., 1979),
OCblOaH KelliH opmypai e2icmix aikanmapwuiHoa OAUuKai2an mpunc neu
Thysanoptera ompsaobin aHbIKMAY2a KAmblCNbl e2oicell-me2iicelii 3epmmey
Mamepuandapuvl 6012aH HCOK.

2017-2019 scvinoapul 6i3 «Aeponapk» 2vliblMu-0Ky Opmanbl2blHbIY
arcvinvidcanapwvinoa, Tyea odnvicvinwviy bopnyyp cym ocone Cenene
obnvicoinbly Manoana cym AHCbLIbIICAULIAPBIHOA JCOHE COUKeCIHUe
nusa3 ankabvbinoa ocipineen OAKNANCAH, KUAD, Kbl3aHAK, NANPUKA JICOHE
oypuwiakmapaa mapan2an mpunc yaeinepin mayoaouvix. Typrepoi anvikmay
yuiin mayoanzan sHconoikmep yacinepiniy mumoxonopusnvix COI eeni
naioananeiiovl. Kondikmepoiy COI MumoxoHOpusnvlK auMa2blHblY
HyKIeomuomep mizoeein any yuin 6iz omoedan LCO1490 scone HCO2198
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npaumepaepiven Kyweummix. biz mpunc yncinepiniy COI ceniniy
¢pazmenmmepin aHLIKMALOBIK.

DunoceHeMuKaiblK asaumol Cany YuliH Kepui-oipikmipy o0ici
KonoanwvLiovl. JKykmey coinazer 1000 pennukayusmern xicypeizinoi.
Deonoyusanvlk Kawvikmoikmap yw napamempai Tamypa odicimen
ecenmenoi. DunoceHeMuKaIbIK daaul Hcaanvl Y36iHObi2bl 681 a.x. bonamvin
14 mizbex ywin canvinean. HyKieomuomep.

MEGA X 6az0apnamacel apKvlivl QuioceHemurkaivlk maioday
Jrcypeizy kesinoe 0ApIbIK CANbIH2AH asauimapodzvl yaciiepimizoiy
Gunocenemuranvik wiviey meei NCBI cendix 6anxinoe MN036455 «ipy
Homipimen mipkenzcen Kvimatinwvix Thrips tabaci (Ketmaii-Qocoysan)
mypimen coukec keiremini kepceminoi. Ocvl Homudicesepze colikec,
Mownzonusdazvl baknaxcanoapovl Koca an2anod, spmypii KOKOHICmepOeH
orcunanean mpunc Thrips tabaci peminde anblKmanovl scone 6i3 01apovlL
NCBI een kopvinoa OP288232 kipy nemipimen mipkeOix.

Kinmmi ce30ep: bakaasicannvly 3aKbIMOAHYbL, MPUNC MYpIepiH
anvikmay, COI eeni, punocenemuranvix wvizy meei, IT1TP.

Anmanyeyee 3ynv, Yuoapmaa /lasaacamobyy
[ITkoma arpos’KoJIoTHH,

MOHTOJIbCKHI YHHBEPCUTET HAYK O )KU3HH,
Mounromnus, r. Ynan-barop.

IpunsTo k n3nanuto 15.09.23.

MOJIEKYJIAPHAA NWIEHTUOUKALIUA BUJOB TPUIICOB,
HOPAKAIOIIUX TEIVIMYHBIE OBOLIU, BKJIIOYASA
BAKJIA’KAHBI, B HEHTPAJIBHOM AI'PAPHOM
PEIT'MTOHE MOHI'OJINHA

B Moneonuu o nepgoii pecucmpayuu 1yko8020 mpunca Ha 080UWHbIX
noasax cooowun /. I[»056 (Tsendsuren et al., 1979), nocie smozo
NOOPOOHBIX MAMEPUANLO8 UCCLE008AHUL, C8A3AHHLIX C UOeHMUDUKayuer
mpuncog u ompsaoa Thysanoptera, HaOIOO0AEMbIX HA PA3TUYHBIX NOAAX
CeNbCKOXOZANUCMBEHHBIX KYIbMYP, He OblO.

B 2017-2019 2e. Hamu Oviiu omobdpanvl 06pa3ybl MPUNCcos,
PAcnpoCmpaHenblx Ha DAKAANCAHAX, 02YPYAx, MomMamax, nanpuke u
aconu, svipawenvlx 6 MenIuYax Hay4Ho-y4ebHo20 yeHmpa «Azponapky,
menauyax Bopuyypckoeo cym Tyeckoti obracmu u Manoanvckozo
cym Ceneneckou obnacmu u Ha AYKOGOM NOJiE COOMBEMCHBEHHO.
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Mumoxonopuanvhuiii een COI omobpanubix 06pa3y08 HACEKOMbIX
0611 UCNONB308AH 05 8UA080U UdeHmupurkayuu. [na nonyueHus
HYKIeOMUOHOU NOCIe008aAmMeNbHOCU MUMOXOHOPUAIbHOU 0baacmu
COI nacexomvix mvl AMIAUPUYUPOBATU C NOMOWLIO YHUBEPCANLHBIX
npatimepos LCO1490u HCOZ2198. Mebi npounntocmpuposanu ghpacmennul
eena COI obpaszyoe mpuncos.

Hns nocmpoenusn Quiozenemuyeckozo oepesa UCNONb308AIU
memod Neighbor-Joining. Buvin nposeden 6ymcmpen-mecm
¢ 1000 penaukayuamu. 601104YUOHNbIE PACCMOAHUA PACCUUMBIEATU C
HOMOWbIO mpexnapamempuueckozo memooa Tamypol. Purocenemuyeckoe
0depeso b1 nocmpoero 0ns 14 nocredosamenvHocmeti oobwel ONUHOU
681 n.H. HyK1IEOMUOO08.

Ilpu nposedenuu uiozenemuuecko2o aHaIu3ad ¢ NOMOUBHIO
npoepammul MEGA X 6vino nokazaumo, umo ¢uioceHemuyeckoe
npoucxodcoenue Haumux oopa3yos 60 Gcex NOCMPOECHHbIX 0epPesbix
cosnadaem c kumaiickum euoom Thrips tabaci (Kumatii-Yocsysan),
KOMOpbiil 3ape2ucmpuposan ¢ Homepom oocmyna MIN036455 6 6arnke 2eros
NCBI. Coenacno smum pe3ynrbmamanm, mpuncol, COOpaHHbvle ¢ PA3TUYHBIX
ogowell, gknroyuas obaxnaxcausvl 6 Moneonuu, ObLIU UOEHMUDUYUPOBAHDI
kax Thrips tabaci, u mel 3apecucmpuposanu ux 6 I'enbanke NCBI noo
Homepom docmyna OP288232.

Kurouesvie crosa: Ilospescoenue baknaxcanos, uoeHmuuxayus
suooe mpuncos, een COI, punocenemuyecxoe npoucxorcoenue, I1L[P.
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Tepyre 15.09.2023 x. xibepinmi. bacyra 29.09.2023 k. KO KOUBUIIHI.
DneKTpoHEI Oacta
2,13 Mb RAM
[HaptTe! 6acna Tadarst 9,90.
Tapanemver 300 naHa. barackr kemiciM OOWBIHIIIA.
Kommsiotepne 6erreren A. K. Temupranunosa
Koppexropnap: A. P. Omaposa, JI. A. Koxac
Tanceipeic Ne 4185

Cnano B HaOop 15.09.2023 1. [Toamucano B mevyats 29.09.2023 .
DNEKTPOHHOE U3/1aHue

2,13 Mb RAM
Ve . i 9,90. Tupax 300 3x3. Llena noroBopHast.
Komnsrotepnas Bepctka A. K. Temupranmunosa
Koppexropsr: A. P. Omaposa, 1. A. Koxac
3aka3 Ne 4185
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