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Purpose. Molecular identification of two shrimp species (Parapenaeopsis sculptillis and
Parapenaeopsis hardwikii) from Gorai creek, Mumbai, west coast of India.

Methodology. The specimens of Shrimps Parapenaeopsis sculptillis and Parapenaeopsis
hardwikii were collected from Gorai creek. The samples were morphologically identified as per the
FAO guidelines manual and by using taxonomic keys. Genomic DNA was extracted from muscle tissue
using DNA isolation kit (Hi Media, India). Molecular identification was carried out by using
cytochrome oxidase subunit | (COIl), gene sequencing by using specific primers LCO1490 and
HCO2198. Phylogenetic tree was constructed by neighbour-joining method using mega 6 software to
determine the relationship of the samples with known sequences in database.

Findings. The P. sculptillis and P. hardwikii showed closest sequence similarities with P. cornuta
(84%) and Thysanopoda obtusifrons (83%). A phylogenetic tree was constructed based on COI gene,
which separates the populations into thirteen stable clades. The results on DNA barcoding and
current distribution of P. culptillis and P. hardwikii and their haplotype P. cornuta and Thysanopoda
obtusifrons showed phylogenetic relationship among them, providing insights into the adaptive
evolution of DNA sequences. The phylogenetic divergence analyses of the selected specie showed
worldwide distribution because the above said species and their haplotype species showed complex
sequence diversities that are having functional relevance with energy metabolism and environmental
adaptation.

Originality. First attempt to use molecular genetic techniques for the identification of
Parapenaeopsis sculptillis and Parapenaeopsis hardwikii and to compare their DNA sequences with
other haplotype species such as P. cornuta and Thysanopoda obtusifrons.

Practical value. The obtained data can be used for shrimp species identification and studies of
their phylogenetics and population genetics.
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PROBLEM STATEMENT AND ANALYSIS
OF LAST ACHIEVEMENTS AND PUBLICATIONS

Shrimps and prawns have great economical value as they earn valuable foreign
exchange. Generally, more than 10 million tons of crustaceans are produced annually
for human consumption. Crustacean often referred to as “Insect of Sea” as the range of
morphological characteristics for taxonomical identification exceeds than that of the
insecta. There are approximately 50,000-67,000 crustaceans have been estimated
worldwide. They show an enormous diversity and different range of sizes.
Morphological identification of crustaceans is very critical because, this group has
different larval stages, sexual dimorphism, plasticity trading etc. [26]. The unique
colour system in crustacean often plays an important role in aquaculture because their
colour affects the quality and market price CSIRO [8]. Prawns, like most other
crustaceans are able to change colour depending upon growth, background coloration
and time of day due to chromatophores Montgomery [23]. These problems can be
overcome by molecular identification or DNA Barcoding.

HIGHLIGHT OF THE EARLIER UNRESOLVED PARTS OF THE
GENERAL PROBLEM. AIM OF THE STUDY

The term ‘DNA barcode’ was recently used in the literature by Floyd, et al., and
Hebert, et al. [9, 14]. It is generally use for rapid and accurate species identification
[13]. The term ‘DNA barcodes’ was first used by Arnot, et al. [3], in their research
paper but they have not received more attention from the scientific community. Even
though the concept of species identification using molecular tools was older one and it
was proposed by Kangethe, et al. [17]. However, the work carried out by Hebert, et al.
[14] has given the golden age of DNA barcoding which embark on 2003, due to which
many biological scientist have started their work on DNA barcoding. Therefore, DNA
barcoding is currently used as a powerful and efficient tool for species level
identification and also found useful for taxonomic and biodiversity research. Nowadays,
a number of DNA barcode sequences provides a unique ‘horizontal’ genomics
perspective with broad implications [22]. Computational technology found very useful
for sequencing and it also provides a major source of new information for advancing
our understanding about the evolutionary and genetic relationship with the help of DNA
barcoding. The footprints of DNA sequence are now useful in almost all areas of
biological sciences [29].

Classification and identification of Species by traditional method has become
specialized domain of taxonomists. Nomenclature of species provides a backbone and
key prerequisite for numerous biological studies. Nowadays, human society is facing
numerous crucial biological issues including maintenance of biodiversity, wild life
conservation, bio-security and many others to protect the species. To achieve such goals
successive action plans are needed in a global basis to identify and describe the species
and prevent them from extinction. Therefore to achieve this goal we have applied a tool
of molecular identification of shrimp species and find its molecular phylogenetics and
population genetics by DNA barcoding.
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MATERIALS AND METHODS

a) Sample Collection and Identification:

The specimens of Shrimps Parapenaeopsis sculptillis and Parapenaeopsis
hardwikii were collected from 200 meters away from Gorai creek of Mumbai from
September, 2014 to, December 2014. The Shrimp samples, packed in propylene bags,
were stored at — 20 °C in deep freeze in the Department of Zoology, S.S & L.S. Patkar
College, Goregaon (West) Mumbai for further analysis. The samples were identified as
per the FAO guidelines manual and by using taxonomic keys described by Kathirvel
and Thirumilu [18],“Edible Penaeid Shrimps in India” in the Training Manual “GIS and
Marine Biodiversity” edited by John Milton (2008).

b) Genomic DNA isolation and PCR amplification of cytochrome oxidase gene

Genomic DNA was extracted from muscle tissue of sample MT1 and MT2 using
DNA isolation kit (Hi Media, India) as per manufacturer's instructions. Integrity of the
extracted DNA was assessed by 0.8% agarose horizontal gel electrophoresis in TAE
buffer (40 mM Tris, 20 mM acetate, and 2 mM EDTA) visualized by Gel Red staining
on a gel documentation unit (Protein simple). The concentration of the extracted DNA
was analyzed by Nano Drop Lite spectrophotometer (Nano Drop Biotechnologies).
PCR amplification of 700 base pair fragment of cytochrome oxidase subunit I (COI)
gene was carried out using specific primers LCO1490(5'-
GGTCAACAAATCATAAGATATTGG-3") and HCO2198(5TAAACTTCAGGGT
GACCAAAAAATCA-3") [10]. The PCR was carried out in 50 puL of reaction mixture
containing 10 nM (each) primer (Eurofins), 200 puM (each) deoxynucleoside
triphosphate (ANTP) (Genei), 1 U of Taq polymerase (Genei) in the appropriate reaction
buffer, and 100 ng of DNA extract as a template. PCR conditions were 35 cycles of 60 s
at 95 °C, 60 s at 58 °C, and 1 min 30 s at 72 °C. PCR amplified products were purified
using Exo-rSAP (USB) and sequenced in ABI 3500xl genetic analyzer (Thermo fisher).
The COI sequences of MT1 and MT2 have deposited under gen bank accession number
(genbank accession MTI_ KT898913 and genbank accession MT2 KT898914)
respectively.

¢) Phylogenetic analysis

The edited mitochondrial COI gene sequences from shrimp samples collected from
west cost of India were analyzed by BLASTN and BLASTX databases from NCBI [2].
High quality alignment of around 550 bp sequences was used to construct Phylogenetic
tree. For both the samples MT1 and MT2, phylogenetic tree was constructed by
neighbour-joining method using MEGA 6 software to determine the relationship of these
samples with known sequences in database. One thousand bootstrap iterations were
generated to derive a consensus tree (Tamura et al. 2013).

STUDY RESULTS AND THEIR DISCUSSION

In this study, a total of two species of Penaeid shrimps namely Parapenaeopsis
sculptillis and Parapenaeopsis hardwikii were identified by morphologically. Among
these, according to Kathirvel and Thirumilu [18], the Penaeid shrimps family comprises
of 13 genera and 105 species. The photographs of Parapenaeopsis sculptillis and
Parapenaceopsis hardwikii species and their morphological differences are presented in
Figure 1.
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Parapenaeopsis hardwikii

Figure 1. The Shrimp samples Parapenaeopsis sculptillis and Parapenaeopsis
hardwikiiwere collected from Gorai creek of Mumbai

Among the above species identified morphologically were further subjected to
DNA barcoding. These species successfully amplified with the universal decapods COI
specific primer used in this study. This may be due to several reasons right from the
handling of tissue samples to the steps involved in PCR amplification, since the same
primer has produced successful amplification. The isolated genomic DNA showed
greater than 1Kb nucleotides (Figure 2).

Figure 2. Genomic DNA and PCR amplification of Cytochrome oxidase gene.
Lane 1; 1Kb DNA ladder (Genei), Lane 2; Genomic DNA of MTI1, Lane 3;
Genomic DNA of MT2, Lane 4; PCR amplified product of MT1Lane 5. PCR
amplified product of MT2.
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The amplified products showed approximately 700bp (Figure 2). Several studies
have been reported that sequence diversity in a ~650 bp region near the 5’ end of the
MT-COI gene provides strong species-level resolution for varied animal groups,
including birds [1, 12], fishes [7, 30], springtails [5, 24], spiders [5, 6] and moths [16,
20]. It has been reported that the primer pair, (LCO _MT1 NC101214 and
LCO_MT2 NCO021214) was not so ‘‘universal’’ as thought before, as it would still fail
to amplify some taxa [21, 28]. While performing BLAST (using BLASTn and
BLASTX), the sequences of the above said species showed varied degrees of similarity
with existing data in the NCBI database (Table 1).

Table 1. Sequence analysis of MT1 and MT2 Samples in the NCBI database

Sr. sample Gene NCBI BLASTn NCBI BLASTX
No sequence
1 MT1_NC101214 col KP072694 AGV33575
Parapenaeopsis cornuta voucher  Parapenaeopsis
NTOU-M0186 stylifera
Identities:436/516(84%) Identities:
Yang et. al.(Zool. Scr. 44 (3), 140/159(88%)
312-323 2015 unpublished
2 MT2_NC021214 col GU183782 AEX10285
Thysanopoda obtusifrons voucher Munidarutllanti
UCONN:Eu02.2.1 Identities:
Identities:444/534(83%) 138/156(88%)
Bucklin et. al. Matzen et al

(Deep Sea Res. Part Il Top. Stud. PLoS ONE 6 (5),
Oceanogr. 57 (24-26), 2234-2247  E19449 (2011)
2010)

++

AY350987

Munidapsamathe voucher Fo89
Identities:434/522(83%)

Machordom et. al. (Mol.

Phylogenet. Evol. 33 (2),

259-279 2004)

For BLASTn (i.e. at nucleotide level) Parapenaeopsis sculptillis showed 84%
similarity with the Parapenaeopsis cornuta ) and the species Parapenaeopsis hardwikii
showed 83% similarity with the Thysanopoda obtusifrons voucher UCONN:Eu02.2.1
cytochrome oxidase subunit I (COI) gene genbank accession MT2 KT898914
voucher NTOU-MO01863 cytochrome oxidase subunit I (COI) gene (GenBank accession
MT1_ KT898913) (GenBank accession MT2 KT898914). For BLASTX (i.e. at amino
acid level) P. sculptillis showed 88% similarity with P. stylifera (Genbank accession
AGV33575) and P. hardwikii showed 88% similarity with Munidarutllanti (GenBank
accessionAEX10285).

Divergence estimation:

DNA barcoding has become a promising tool for rapid and accurate identification
of various taxa and it has been used to reveal unrecognized species in several animal
groups. The COI gene was selected as the standard barcode to establish phylogenetic
relationships among species Parapenaeopsiss culptillis and Parapenaeopsis hardwikii
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from major habitats, in West coat of India including Gorai Creek west coast of Mumbai.
This study has revealed in identifying the shrimp species Parapenaeopsiss culptillis and
Parapenaceopsis hardwikii with the help of potentiality of DNA barcodes. Phylogenetic
tree of MT1 and MT2 samples based on COI gene, and determined using MEGA tool,
wherein 1000 bootstrap replicates. For maximum likelihood phylogenetic tree showed
polyphyletic clades (Figure 3).

ﬂ|— 764014620 Lutzomyia nunez-tovari
9 572165637 Eudasyphora cyanella voucher NICC0280 11621959

33

188501773 Chymomyza procnemis voucher
i{ 71392404 Upogebia africana isolate Uafr33
270271520 Nematobrachion sexspinosum voucher UCONN:Eu07
197631340 Pugettia quadridens isolate Pug q 166
7' 557371239 Nonala holderi voucher ULLZ 9282
MT! LCO
% MT2LCO
61 560207874 Rimapenaeus constrictus voucher CCDB 3639
46 646227935 Synalpheus cf. paraneomeris KMH-2014

3 796675163 Parapenaeopsis comuta voucher NTOU-M01863
3 796675178 Metapenaeopsis palmensis voucher NTOU-M01864

0.02

Figure 3. Phylogenetic tree of MT1 and MT2 samples based on COI gene, and
determined using MEGA tool, wherein 1000 bootstrap replicates were used.

The non-linear tree exhibited two major clades among the subjected and retrieved
species. This may be due to the differences in primers used. Similar opinion has been
postulated by [25]. In the present study, the nucleotide divergence for the selected
shrimp species was calculated as between 0.00 -0.207% with the average interspecies
nucleotide divergent value of 0.103% which is less than the significant 3% threshold
value as per the 10X rule of [11]. Our results are also found similar with the reports
drawn by Avise [4] who found genetic divergence in majority of the recorded species
are less than 1% in the case of same species, whereas the divergence exhibited greater
than 2% for mitochondrial DNA in few cases. Ratnasingham and Herbert [27] also
drawn similar conclusion by using similar criteria for identification of species through
matching of query sequence with the reference barcode records. Ward et al. [30]
reported a divergence level of 0.39% and 9.93% for individuals within species and
species within genera for Australian fishes respectively, while Lakra et al. [19]
observed the average distances within species and genera as 0.30% and 6.60%
respectively in Indian marine fishes. Our results are also in agreements with the above
said demonstrations. Therefore, both the species studied are closely related to each
other, and also with the retrieved species. The phylogram constructed in this study
showed that the Parapenaeopsis cornuta and Thysanopoda obtusifrons are having a
separate branch which indicates the reliability of phylogenetic tree. The pair-wise
analysis suggests that the mean pair-wise distance between LCO_MT1 and LCO_MT2
was relatively low when compared with out-group. The nucleotide sequence diversity
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was found to be low within the different clades of LCO_MT1 and LCO_MT2. BOLD
analysis has precisely identified both the sequence as Parapenaeopsis cornuta and
Thysanopoda obtusifrons. Figure 3 depicts the details of distinct haplotypes available in
the database for the selected shrimp species. While searching for species haplotypes
only one sequence was retrieved from the GenBank databases Parapenaeopsis
sculptillis showed its haplotype Parapenaeopsis cornuta where as we were unable to
find the sequence in GenBank databases of Parapenaeopsis hardwikii its haplotype
Thysanopoda obtusifrons.

Table 2: The distance matrix based on COI gene (similarity index) between MT1 and
MT?2 sample. The standard sequences from genbank were used for comparison.

[ 1] #MT1_LCO

[2] #MT2_LCO

[ 3] #796675163 Parapenacopsis_cornuta_voucher NTOU-M01863

[ 4] #560207874 Rimapenaeus_constrictus_voucher CCDB_3639

[ 5] #197631340 Pugettia_quadridens_isolate Pug q 166

[ 6] #796675178 Metapenacopsis_palmensis_voucher NTOU-MO01864

[ 7] #764014620 Lutzomyia nunez-tovari

[ 8] #646227935 Synalpheus cf. parancomeris KMH-2014

[ 9] #71392404 Upogebia africana_isolate Uafr33

[10] #572165637 Eudasyphora_cyanella_voucher NICC0280 11621959
[11] #270271520 Nematobrachion_sexspinosum_voucher UCONN:Eu07
[12] #188501773 _Chymomyza_ procnemis_voucher

[13] #557371239 Nonala_holderi_voucher ULLZ 9282

[1 2 3 4 5 6 7 8 9 10 11 12 13]

[1]
[2
[3
[4
[5
[6
[7
[8
[9
[10
[11
[12
[13

0.207

0.188 0.253

0.1830.173 0.193

0.188 0.217 0.238 0.193

0.1830.173 0.178 0.164 0.212

0.207 0.270 0.238 0.227 0.222 0.259

0.173 0.197 0.202 0.183 0.212 0.173 0.253

0.183 0.207 0.217 0.197 0.193 0.188 0.178 0.207

0.212 0.264 0.297 0.253 0.227 0.270 0.136 0.286 0.197

0.173 0.183 0.238 0.197 0.183 0.183 0.193 0.217 0.136 0.202
0.212 0.264 0.280 0.212 0.227 0.248 0.141 0.270 0.183 0.154 0.169
0.178 0.243 0.238 0.233 0.173 0.217 0.248 0.202 0.164 0.233 0.159 0.227

—_ e e e e e e e

]
]
]
]
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Geographical distribution:

We have also found the general distribution pattern of Parapenaeopsis sculptillis
and its haplotype Parapenaeopsis cornuta and it was found that the general distribution
of Parapenaeopsis sculptillis from west coast of India through Malaysian waters and
Indonesia to Hong Kong in the north and tropical Australia and New Guinea in the
south. Along the Indian coasts this is mostly represented in the northern region of the
west coast and the east coast. In these places the species contribute to the fishery to a
certain extent, where as the distribution pattern of its haplotype Parapenaeopsis cornuta
was found in two different geographical regions, an equatorial spread from the west
coast of India and Ceylon through Malaysia to the Philippines and New Guinea. In
Indian waters although not contributing to a fishery it has been recorded from Bombay
and Kerala on the west coast and off Madras on the east coast. The general distribution
pattern of Parapenaeopsis hardwickii and its haplotype Thysanopoda obtusifrons was
found, in Indian coasts including Gorai Creek west coast of Mumbai. It was found that
the Parapenaeopsis hardwickii reported in Indian waters the species is distributed in the
North West coast in Bombay waters and on the east mainly off river Godavari estuary.
In these two places it contributes to a fairly good fishery, especially in Bombay waters.
With respect to the global distribution it was reported in Malaysia to southern China
waters where as its haplotype Thysanopoda obtusifrons the general distribution pattern
was found in the Indian Ocean from the equator to about 30°S. With respect to the
global distribution the known range is approximately 40°N-30°S in the Atlantic,
including the Gulf of Mexico and off northwest Africa but not the Gulf of Guinea. In
the Pacific it is from 35°N to 35°S, but is lacking in the Eastern Tropical Pacific,
eastern boundary currents, and much of the western tropical Pacific.

CONCLUSION AND PERSPECTIVES OF FURTHER DEVELOPMENT

In this study, the universal decapods primer, LCO MT1 NC101214 and
LCO _MT2 NCO021214 has worked well with both the species Parapenacopsis
sculptillis and Parapenaeopsis hardwikii. Further studies with other species are
necessary to conclude that whether the primer used is species specific. The subjected
species and literature data showed average nucleotide divergence of Parapenaeopsis is
1.43% [26] from its closest relative. Consequently, our results on DNA barcoding and
comparative analysis reveal the current distribution of Parapenaeopsiss culptillis and
Parapenaeopsis  hardwikii and their haplotype Parapenacopsis cornuta and
Thysanopoda obtusifrons showed phylogenetic relationship among them, providing
insights into the adaptive evolution of DNA sequences. Based on their phylogenetic and
divergence analyses, the selected species showed worldwide distribution because these
species and their haplotype species reveal complex sequence diversities that are
expected to have functional relevance such as energy metabolism and environmental
adaptation. Therefore the species could not be discriminated.
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MOJEKYNAPHA IAEHTUGIKALIA | AHK-LUTPUXKOAYBAHHA ABOX BU/IB
KPEBETOK (PARAPENAEOPSIS SCULPTILLIS | PARAPENAEOPSIS HARDWIKII) 3
FOPAN-KPIK, MYMBAI, 3AXIAHE Y3BEPEXKXA IHAII

I. 3opane, drgautamvz5@gmail.com, Kadeapa 3oonorii yHiBepcutety LLinBaaxu,
Konxanyp

M. Taitage, tayade.madhuri@gmail.com, Kadeapa 3ooorii, C.C. i /1.C. MMaTKap Koneax
MWCTELTB i HayKu Ta B.M. Bapai Koneax ToprisAai i eKoHOMiKKM, Mymbaii

. Mexetpe, ms.dharne@ncl.res.in, HauioHanbHa KoAeKLis NPOMUCAOBUX
mikpoopraHiamis, PHMA-HX/, MNyHe

M. AxapHe, msdharne@gmail.com, HauioHanbHa KoneKLis NpoMncaoBmnx
MmikpoopraHiamis, PHMNA-HX/, MNyHe

Mema. [Mposecmu monekyaapHy ideHmudikayito 0sox eudie Kpesemok (Parapenaeopsis
sculptillis ma Parapenaeopsis hardwikii) 3 Fopati-Kpik, Mym6ai, 3axioOHe y36epexna IHOii.

Memoduka. Kpesemku Parapenaeopsis sculptillis i Parapenaeopsis hardwikii 6ynu eunoeneHi 8
lopali-Kpik i ideHmugbikosaHi 3a Mopgono2iyHUMU O03HAKAMU 3 SUKOPUCMAHHAM MAKCOHOMIYHUX
Knrovie susHayHuka ®AO. leHomHa [HK 6yna sudineHa 3 M'A3080i MKAHUHU i3 3acMOCy8aHHAM Habopy
Ona eudineHHa [AHK (Hi Media, IHOis). MonekynapHa ideHmudpikauia 3paskie 3dilicHiosanacs 3
BUKOPUCMAHHAM YUMOXpOMOKcudasHoi cybooduHuyi | (COl), cexkeeHy8aHHA eeHi8 Mpoeodusocs 3
BUKOPUCMAHHAM crieyugpiyHux npalimepie LCO1490 and HCO2198. ®inozeHemuuHe Oepeso 6yno
nobydosaHe mMemooom «MPUEOHAHHA cycidie» 3a dornomozor npoepamu Mega 6, AKa 8USHAYAE 38'A30K
00CnidHcy8aHUX 3pa3Kie 3 8BiI0OMUMU MOCAIO0BHOCMAMU, WO 3HaX00ambca 8 6a3i OaHUX.

Pe3ynemamu. lNoka3zaHo, wo [HK-nocnidoosHocmi kpesemok P. sculptillis i P. hardwikii dyxce cxoxci 3
JIHK-nocnidoeHocmamu P. cornuta (84%) ma Thysanopoda obtusifrons (83%). Byno nobydosaHo
ghinozeHemuyHe Oepeso, ke po30inae nonynayii Ha MpuHaouams cmabinbHux Kaad. Peaynsmamu AHK-
WMpUxKoOyB8aHHA i cyyacHe nowupeHHA Kpeeemok P. sculptillis i P. hardwikii i ix cannomunie P. cornuta i
Thysanopoda obtusifrons nokaszanu 6au3bki 38'A3KU ¢hinozeHe3y Mixc HUMU, W0 O00380/S5€ 3PO3yMimu
adanmugHy esontouito ix [HK-nocnidosHocmeli. AHani3 ghinoceHemuyHoi dusepzeHyii 00CcnioHcysaHux
8udi8 MOKA3a8 iX WUPOKe MOWUpPeHHs, Wo Moe'a3aHo 3 mum, wo Ui 8udu, d MaKoM( ix poOUHHI 8udu,
XapaKmepu3yomsca 3HA4YHO pisHomaHimHicmio JHK-nocnidosHocmel, wo 8idizpae akmusHy posnb 8
eHepaemuyHomy memabosniami i adanmayii 0o pi3HUX yMO8 HaBKOMUWHbL020 cepedosuwyd.

Haykoea Hoeu3Ha. bysaa euKoHaHa nepula cnpoba nposedeHHs MOAeKYAapHoi ideHmudikayii
Kpesemok Parapenaeopsis sculptillis i Parapenaeopsis hardwikii ma nopieHaHHA ix [AHK-
nocaidosHocmi 3 iHWUMU criopiOHeHUMU sudamu, makumu fK P. cornuta i Thysanopoda obtusifrons.
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MpakmuyHa 3Ha4umicme. OmpumaHi 0aHi Moxcyme 6ymu euKopucmadi 048 ideHmudikayii
8U0i8 KpesemokK i 00cnidMceHHs ix ghinoeeHemuKu i nonynayiliHoi 2eHemuKu.

Knwuosi cnoea: idenmudpikayia sudis, [JHK-wmpuxkodysaHHs, KpesemKu, inozeHemuka,
lopati-Kpik.

MOJEKYNAPHAA UWAEHTUOUKAUMA U OHK-LWUTPUXKOAUPOBAHUE
OBYX BUOOB KPEBETOK (PARAPENAEOPSIS SCULPTILLIS W PARAPENAEOPSIS
HARDWIKII) U3 TOPAR-KPUK, MYMBAMW, 3ANALHOE NMOBEPEXXbE MHAUU

I. 3oaane, drgautamvz5@gmail.com, Kadeapa 3oonornmn yHnusepcuteta Lnsagxu,
Konxanyp

M. Taitage, tayade.madhuri@gmail.com, Kadeapa 3oonoruu, C.C. n J1.C. Natkap
KONNea UCKYCCTB M Hayku v B.M. Bapae Konnegx Toprosim U aKOHOMUKKU, Mymbaun
. Mexetpe, ms.dharne@ncl.res.in, HaunoHanbHaA KONNEKLMA NPOMbILAEHHbIX
MuKpoopraHusmos, CHIMU-HX/, MyHa

M. OxapHe, msdharne@gmail.com, HaunoHabHaA KONNEeKLMA NPOMbILLNEHHbIX
MuKpoopraHusmos, CHIMU-HX/, MyHa

Uens. lposecmu moneKkynsapHyo udeHmugukayuro 08yx esudos KpesemokK (Parapenaeopsis
sculptillis u Parapenaeopsis hardwikii) us Fopali-Kpuk, Mymb6au, 3anadHoe nobepexcoe NHOUU.

Memooduka. Kpesemxu Parapenaeopsis sculptillis u Parapenaeopsis hardwikii 6binu ebinosneHsi
8 [lopal-Kpuk u udeHmuguyupo8aHsl N0 MOPEGOA02UYECKUM MPUSHAKAM C  MOMOWbIO
MaKcoHomuYecKux Karoyveli onpedenumens ®AO. leHomHaa [HK 6bina evideneHa u3 moluieyHOU
MKaHU npu nomowju Habopa O0na evideneHus [HK (Hi Media, WHOusa). MonekynapHas
udeHmuukayua 06paA3yo8  OCYwecmenanacs C  UCMO0Ab308AHUEM  YUMOXPOMOKCUOA3HOU
cybwveduHuybl | (COI), cekeeHuposaHue 2eHO8 MpPoB8OOUAOCL C UCMOAb308AHUEM CreyupuyecKux
npalimepos LCO1490 u HCO2198. dunozeHemuyeckoe Oepeso 6biaA0 MOCMPOEHO MemoOoMm
«npucoeduHeHus cocedeli» ¢ nomowblo rnpozpammel Mega 6, kKomopas onpedensem ceA3U
uccnedyemobix 06pasyo8 ¢ U3BECMHbLIMU M0C1e008aMENbHOCMAMU, HAX00AUWUMUCA 8 6a3e OaHHbIX.

Pesyasmamel. [lokazaHo, ymo [JHK-nocnedoeamenoHocmu Kpesemok P. sculptillis u P.
hardwikii oyeHs cxoxcu ¢ AHK-nocnedosamensHocmamu P. cornuta (84%) u Thysanopoda obtusifrons
(83%). bblno nocmpoeHo ¢unozeHemuyeckoe Oepeso, Komopoe pasdesasem M[ONYyAAYUU HA
mpuHaoyame cmabunbHeix Knad. Pezynemamer [HK-wmpuxkoOuposaHus U cospemMeHHoe
pacnpocmpaHeHue Kpeeemok P. sculptillis u P. Hardwikii, a makxce ux eannomunoe P. cornuta u
Thysanopoda obtusifrons nokaszanu 6au3Kue guno2eHemu4yeckue CceA3U MeM0y HUMU, 4Ymo
rnoseosaem noHAMb  adanmusHyto ssoawoyuro  ux [HK-nocnedosamensHocmel. AHanu3
¢unozeHemuueckol dusepaeHYUU UCCNe008AHHbIX 8UO08 MOKA3A/ UX WUPOKOE pacnpocmpaHeHue,
Ymo CeA3aHO C mem, YMO 3mu 8udbl, 0 Mak#e Ux PoOcMmeeHHble 8udbl, XapaKmepusyromcs
3HaYyumenoHLIM paszHoobpasuem [HK-nocnedosamensHocmel, 4mo umeem hYHKUUOHAAbHYIO
3HAYUMOCMb 8 3Hepeemu4yeckoMm memabonusme u a0aNMaAyUu K PasHbIM Yc108UAM OKpyxcaroujeli
cpedel.

HayyHas HoBU3HA. bbina 8bINOAHEHA nepsas oneiMKa posedeHus MosneKynapHol
udeHmudukayuu Kpesemok Parapenaeopsis sculptillis u Parapenaeopsis hardwikii u cpasHeHua ux
JHK-nocnedosamensHocmu ¢ Opy2umu pooOCmMEeHHbIMU B8UOAMU, MAKUMU Kak P. cornuta u
Thysanopoda obtusifrons.

Mpakmuyeckaa 3Hayumocme. [losydeHHble OaHHble Mo2ym b6bimb UCMO/b308AHbLI 0414
udeHMuuUKayuu 8U008 KPeBemoK U UcCae008aHUA UX (husno2eHemuKu U nonyAfayuoHHolU 2eHemMuUKu.

Knioueebvle cnoea: udeHmugukayusa eudos, [HK-wmpuxkodupoeaHue, Kpesemku,
¢unozeHemuka, Mopali-Kpuk.
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