JOURNAL OF

-7

BASIC AND CLINICAL

PHYSIOLOGY AND
PHARMACOLOGY

EDITOR-IN-CHIEF
Ugo Oliviero, Naples, ltaly

DEPUTY EDITOR
Alberto M. Marra, Naples, Ttaly/Heidelberg, Germany

EDITORIAL BOARD

Griorgio Bosso, Naples, Italy

Ewelyine Biskup, Basel, Switzerland/ Shanghai, China
Pablo Demelo-Rodriguez, Madrid, Spain
Antonio Valvano, Legnano, Italy
Theodor Voisou, Bucarest, Romenia
Andrei Voisou, Bucarest, Romenia
Lorenzo Falsetti, Ancona, Italy

Valeria Raparelli, Ferrara, ltaly

leva Ruza, Riga, Latvia

Mariarosaria De Luca, Naples, Italy
Andrea Salzano, Leicester, UK

Antonio Cittadini, Naples, Italy
Salvatore Torrisi, Catania, Italy
Leonardo Bencivenga, Naples, Italy
Gilda Varricchi, Naples, ltaly

Domenico Sambartaro, Catania, Italy
Raffaella Spina, Baltimora,USA
Francesca Vinchi, New York, USA,
Roberta D'Assante, Naples, Italy

DE GRUYTER



ABSTRACTED/INDEXED IN Baidu Scholar - Case - Chemical Abstracts Service (CAS): CAplus - Chemical Abstracts Service (CAS) - SciFinder -
CINAHL - CNKI Scholar (China National Knowledge Infrastructure) - CNPIEC: enpLINKer + Dimensions - EBSCO (relevant databases) - EBSCO
Discovery Service * Embase - FSTA: Food Science &amp; Technology Abstracts - Genamics JournalSeck - Google Scholar - Japan Science and
Technology Agency (JST) - J-Gate - JournalGuide - JournalTOCs + KESLI-NDSL (Korean National Discovery for Science Leaders) - Medline - Meta
- Microsoft Academic - MyScienceWork - Naver Academic - Naviga (Softweco) - Primo Central (ExLibris) - ProQuest (relevant databases) - Publons
* PubMed  PubsHub - QOAM (Quality Open Access Market) - ReadCube - Reaxys - SClmago (SJR) - SCOPUS - Semantic Scholar - Sherpa/
RoMEOQ * Summon (ProQuest) - TDNet - Text Mining - Ulrich's Periodicals Directory/ulrichsweb - WanFang Data - Web of Science: Biological
Abstracts; BIOSIS Previews - WorldCat (OCLC)

¢-ISSN 2191-0286

All information regarding notes for contributors, subscriptions, Open access, back volumes and orders is available online at

www.degruyter.com/jbepp.

RESPONSIBLE EDITOR Prof. Ugo Oliviero, Department of Translational Medical Sciences, Federico IT University, Via pansini 5, Napels,
Campania, 80131 [taly. ¢-mail: ugo.oliviero@unina.it

PUBLISHER Walter de Gruyter GmbH, Berlin/Boston. Genthiner StraBe 13, 10785 Berlin, Germany

JOURNAL MANAGER Katharina Appelt, De Gruyter, Genthiner Str. 13, 10785 Berlin, Germany, Tel.: +49 (0)30 260 05-325, ¢-mail: jbepp.
editorial@degruyter.com

RESPONSIBLE FOR ADVERTISEMENTS Kcvin Gothling, De Gruyter, Genthiner Strafie 13, 10785 Berlin, Germany,
Tel.: +49 (0)30 260 05-170, e-mail: anzeigen(@degruyter.com

© 2021 Walter de Gruyter GmbH, Berlin/Boston, Germany

TYPESETTING TNQ Technologies, Chennai, India



DE GRUYTER

) Basic Clin Physiol Pharmacol 2021; 32(4): 701-705

Nunuk Dyah Retno Lastuti*, Nur Rusdiana and Poedji Hastutiek

Second internal transcribed spacer (ITS-2) as
genetic marker for molecular characterization of
Sarcoptes scabiei in rabbits from several areas of

East Java, Indonesia

https://doi.org/10.1515/jbcpp-2020-0467
Received November 29, 2020; accepted February 5, 2021

Abstract

Objectives: The purpose of this study is to use the second
internal transcribed spacer (ITS-2) to determine the
molecular characteristics of Sarcoptes scabiei in rabbits
from several areas of East Java.

Methods: Collecting S. scabiei mites from rabbits with
clinical signs of scabies; DNA extraction with minikit
QIAamp DNA; polymerase chain reaction amplification;
nucleotide sequence analysis; homology and phylogenetic
tree using the Neighbor-Joining method in the program
molecular evolutionary genetics analysis-7 (MEGA-7).
Results: Sequence analysis of ITS-2 S. scabiei from five
regions in East Java showed an identity >91.23% with iso-
lates from China (KX695125.1). The phylogenetic analysis of
ITS-2 S. scabiei from Mojokerto rabbits has a close rela-
tionship with AB82977.1; Surabaya and Nganjuk rabbits
are closely related to KX695125.1; while Sidoarjo and
Pasuruan rabbits are closely related to EF514469.2. and
AB369384.1.

Conclusions: The homology analysis of all samples
showed identity of more than 91.23% with isolate China
(KX695125.1). The sequences of ITS-2 gen of S. scabiei from
rabbits in several areas were relatively close to S. scabiei
obtain various hosts from National Centre for Biotech-
nology Information (NCBI) data.

Keywords: ITS-2; rabbit; Sarcoptes scabiei.
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Introduction

Scabies is a highly contagious skin disease caused by
Sarcoptes scabiei (S. scabiei) is one of the most important
human and animal diseases. It has been reported that
around 100 million people in the world are infected with
S. scabiei with a prevalence between 0.2 and 71.4% [1).
Currently, scabies is an emerging or re-emerging parasitic
skin disease and could threaten the health of humans and
animals in the world [2, 3]. Scabies in humans is a public
health problem, characterized by intense itching, inflam-
mation, manifests as skin allergies (hypersensitivity type
IV), and associated with the mites burrowing into the
stratum granulosum of the epidermis [4]. Scabies diagnosis
was carried out by using the skin scraping method but it
was difficult in mild infections. The development of sero-
logical diagnosis and vaccine sub-units in humans and
animals is still needed through molecular research
with various gene loci [2, 5]. For the molecular typing and
molecular characterization of S. scabiei were used various
genetic markers such as ITS-2, COX-1, 125 rRNA, and 16S
rRNA [3, 6, 7, 8]. The ITS-2 gene locus has advantages
compared to other molecular regions, it has a high level of
sensitivity, 100 genome replication, and also the ITS-2 has
a high rate of evolution so it can be used as a genetic
marker for detection of genetic mutations due to differ-
ences in geographic location [9). The purpose of this study
is to use the second internal transcribed spacer (ITS-2)
to determine the molecular characteristics/identity of
S. scabiei in rabbits from several areas of East Java. This
research is a preliminary study that can be further devel-
oped for the study of serological diagnostic kits and sub-
unit vaccines in animals, and in humans using a sample of
S. scabiei var. hominis.

Materials and methods

This research according to standard operating procedures and
approved by the Ethic committee of Veterinary Medicine Faculty,
Airlangga University, certificate No. 630-KE. In this study, skin
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scrapings of 22 rabbits with clinical symptoms of scabies were
collected from rabbit farms in Sidoarjo, Pasuruan, Mojokerto,
Nganjuk, and Surabaya. The character of the selection of the five-area
samples is as follows: (1). the largest number of rabbit farms in the
area, (2) high cases of scabies and a severe degree of infection, (3) dirty
cage conditions, especially the dry season. The scraped mites are
collected for molecular examination processing [8, 10].

DNA extraction and polymerase chain reaction (PCR)
assay

DNA extraction was carried out using a QlAamp DNA Minikit (Qiagen,
Hilden, Germany) according to the factory protocol. Amplification of
the 304 bp ITS-2 S. scabiei fragment was carried out using the forward
primer (5’ CGG TTT CGT CAC ACT TCG ATG 3') and reverse (5 CGG GTA
TTC TCG CTT GAT CTG 3'). Subsequently, the PCR test of the ITS-2
encoding gene segment thermocycling in an automatic thermocycler
(Biorad) with an initial denaturation at 94 °C for 5 min; followed by 35
cycles of template denaturation, 94 °C for 30 s, primer annealing at
54 °C for 30 s, DNA extension at 72 °C for 30 s, and final extension at
72°C for 5 min (Qlagen, Hilden, Germany). Analysis of the PCR product
was carried out by electrophoresis using 2% agarose gel (7, 11]. PCR
products were purified using the QlAquick, PCR purification kit
(Qiagen).

DNA sequencing and phylogenetic tree analysis

DNA sequencing was carried out in an automatic DNA sequencer (ABI
3730XL, Solgent Co. Ltd., South Korea). The nucleotide sequence was
read using molecular evolutionary genetics analysis-7 (MEGA-7)
software and the DNA sequence analysis was carried out using the
Basic Local Alignment Search Tool (BLAST) on the Gene Bank (“http://
www.ncbi.nlm.nih.gov/BLAST"). The phylogenetic tree was analyzed
using the MEGA-7 software with the Construct/Test Neighbor-joining
tree and Bootstrap method and multiscale Bootstrap analyses with
1,000 Replications were conducted.

Results

The Results of the PCR test were read on 2% agarose gel
electrophoresis showing that the PCR product with high
specifications was a single band at the 304 bp position in
accordance with the amplification target. The DNA
sequencing analysis results of S. scabiei from five regions in
East Java showed an identity 91.23-98.68% for S. scabiei
Chinese isolates (Accession number on Gene Bank:
KX695125.1).

Sequencing result of S. scabiei nucleotide

Multiple alignment results from the nucleotide
sequences showed differences in nucleotide arrange-
ments of deletion and substitution mutations from the
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ITS-2 S. scabiei encoding gene that infected rabbits from
the Surabaya, Sidoarjo, Mojokerto, Pasuruan, and
Nganjuk isolates if aligned with Chinese isolate
(KX695125.1) (Figure 1).

Result of phylogenetic tree analysis

The phylogenetic tree analysis results of S. scabiei from
several regions of East Java isolates with data on the Gene
Bank showed that S. scabiei from rabbit isolates of Mojo-
kerto and S. scabiei on Capricornus scispus Japan isolate
with accession number AB82977.1 have a close relation-
ship, S. scabiei Surabaya and Nganjuk isolate have a close
relationship with the reference sequence that used for
primer design of Chinese isolate with accession number
KX695125.1, and S. scabiei Sidoarjo and Pasuruan isolate
have a close relationship with Chinese isolate (accession
number EF514469.2) and S. scabiei of feral raccoon isolate
from Japan with accession number AB369384.1. S.scabiei
isolates from Surabaya, Sidoarjo, Pasuruan, Nganjuk, and
Mojokerto also showed close kinship with S.scabiei from
several hosts in several countries with a pairwise distance
showing at 0.000 (Figure 2).

Discussion

The nucleotide composition change that occurred in
S. scabiei isolates from Surabaya, Nganjuk, Pasuruan,
Sidoarjo, and Mojokerto cities showed deletions and
substitutions (Figure 1). The only changes in the partial
nucleotide sequence of S. scabiei DNA were silent mu-
tations because genetic mutations that occurred have a
percentage of less than 9%, and the identity level was
more than 91.23%. In this study, S. scabiei isolates came
from five regions in East Java with different geographical
locations. The degree of polymorphism can be influ-
enced by the diversity of the host and geographic loca-
tion and by different genetic markers [4, 5, 12]. Deletion
and substitution of a nucleotide may be caused by the
mite’s activity to adapt of host cells including made of
tunnels in stratum granulosum during their life cycle to
obtained nutrients from host cells [13, 14]. Phylogenetic
tree analysis showed that S. scabiei isolate from Mojo-
kerto was in the same branch as the Japanese isolate
C. crispus (AB820977.1). The Surabaya and Nganjuk
isolates are in the same branch as the Chinese rabbit
isolates (KX695125.1) and these isolates are also used as
reference sequences on primer design to PCR tests.
Sidoarjo and Pasuruan isolates are in the same branch as
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Figure 1: Multiple alignments of 5. scabiei nucleotide sequences isolate from Surabaya, Nganjuk, Pasuruan, Sidoarjo, and Mojokerto with
Chinese isolate (KX695125.1).

the Chinese isolate from rabbits (EF514469.2) as seen in  S. scabiei migration through the host of rabbits or other
Figure 2. The kinship that occurs can be caused by animals and humans [2, 5.
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Conclusions

The homology analysis of all samples showed an identity of
more than 91.23% with isolate China (KX695125.1). The
sequences of the ITS-2 region of S, scabiei from rabbits in
several areas were relatively close to S. scabiei obtain
various hosts from National Centre for Biotechnology In-
formation (NCBI) data.
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Figure 2: Phylogenetic tree analysis of the
ITS-2 encoding gene of S. scabiei from Sur-
abaya, Nganjuk, Pasuruan, Sidoarjo, and
Mojokerto rabbit isolates on Gene Bank

S. scabiei data.
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