Journal of Entomology and Zoology Studies 2016; 4(4): 498-508

Journal of Entomology and [oalogy Studies s

and

Zoology Stucizs

Available online at www.entomoljournal.com

E-ISSN: 2320-7078
P-ISSN: 2349-6800

JEZS 2016; 4(4): 498-508
© 2016 JEZS

Received: 26-05-2016
Accepted: 27-06-2016

Caroline Manuahe

Department of Biology, Faculty
of Mathematics and Natural
Sciences, State University of
Manado, Tondano, North

Sulawesi, Indonesia

Mokosuli Yermia Semuel

(1). Department of Biology,
Faculty of Mathematics and
Natural Sciences, State
University of Manado, Tondano,
North Sulawesi, Indonesia

(2). Laboratory of Bioactivity
and Molecular Biology, Faculty
of Mathematics and Natural
Sciences, State University of
Manado, Tondano, North

Sulawesi, Indonesia

Verawati Ida Yani Roring
Laboratory of Bioactivity and
Molecular Biology, Faculty of
Mathematics and Natural
Sciences, State University of
Manado, Tondano, North

Sulawesi, Indonesia

Correspondence

Mokosuli Yermia Semuel

(1). Department of Biology,
Faculty of Mathematics and
Natural Sciences, State
University of Manado, Tondano,
North Sulawesi, Indonesia

(2). Laboratory of Bioactivity
and Molecular Biology, Faculty
of Mathematics and Natural
Sciences, State University of
Manado, Tondano, North
Sulawesi, Indonesia

Optimization of DNA extraction and the position

of mosquito Species from southeast minahasa in

North sulawesi using NADH dehydrogenase Gene
and Cytochrome oxidase Sub Unit 1 Gene

Caroline Manuahe, Mokosuli Yermia Semuel and Verawati lda Yani
Roring

Abstract

A research has been done that aimed to optimize the extraction of mosquitoes’ DNA and to find out the
characteristic of NADH dehydrogenase as well as cytochrome oxidase sub unit 1 (CO1) of mitochondrial
genes to reveal the position of mosquito species from Southeast Minahasa. Mosquito samples retrieved
from Southeast Minahasa on four villages in two subdistricts, namely Tombatu and Toluaan. The
reserach was conducted in tree stages. The first stages was extraction of DNA, followed by NADH
dehydrogenase gene and cytochrome oxidase sub unit 1 gene amplification and the last stage was
electrophoresis and sequencing. The results showed that extraction of mitochondrial DNA from the
mosquito using a fore leg organ with modified proteinase-K immersion for 24 hours was the best
treatment. Mitochondrial DNA gene amplification N5 (NADH dehydrogenase) did not work while CO1
gene was successfully amplified on modified PCR condition. Mosquitoes’ CO1 gene amplified with a
length of 702 bp. The frequency GC is 228 or 33.4%. The most numerous amino acid codified are
asparagine and serine. The posisition of mosquito samples based on COlwas nearest to Armigeres
subalbatus [KJ 410334.1] with 89% similarity level, 11% differences of nitrogen base of CO1 gene,
therefore the mosquito from Southeast Minahasa conctructed a new node at phylogeny trees.

Keywords: mosquito from Southeast Minahasa, NADH dehydrogenase gene (N4N, N5J), cytochrome
oxidase sub unit 1 gene (CO1)

1. Introduction

Mosquitoes are the insect disease vector that is feared in tropical region. Mosquitoes belong to
the order Diptera family Culicinae. The types of mosquitoes that can be vectors of diseases,
among others: Aedes spp, Culex spp, Anopheles spp, Mansonia spp and Armigeres spp.
Anopheles spp is a vector of malaria desease. Research conducted by Sembel et al (2009) [2%
had found 23 species of Anopheles in North Sulawesi but only nine species were known to be
active vectors of malaria disease. Malaria deasese caused by Plasmodium spp which
transmited to human body by the Anopheles. Nevertheless, Sembel and his friends have not
been doing research of Anopheles species residing in the sub-district Toluaan and sub district
Tombatu, Southeast Minahasa, North Sulawesi. From the interviews with the local population,
it has been revealed that during 1965 to 1980 malarial cases was very high in both areas.

The mosquito has high speed of genetic modification (Sembel, et al. 2009; Kaunang, 2014) [2
141 1t caused mosquitoes’ adaptation against various environmental pressure, to name, climate
change and the use of insecticides. It also caused genetic variation of mosquitoes in an area
(Kaunang, 2014) . Genetic variation in the long run can lead to the emergence of a new
mosquito species that are more adaptive. As a vector of disease, then it is more adaptive
species require different methods for tackling the population with conventional methods. Thus,
the research required the identification of mosquitoes species, to develop methods for tackling
the mosquito in the future. The identification of mosquito species as malarial vectors would
not give a significant effect on the efforts of mosquito population control methods, therefore
the taxonomic status, ecology and behavior must be known accurately (Loaiza et al. 2013) [*21,
Mosquito identification using morphological data requires taxonomic experts who are
experienced or have a lot of mosquito identification studies based on morphological
characters. Besides the identification of mosquito morphology requires specimens with
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complete organs whereas organs, especially wings, proboscis
and the antenna are very fragile and easily damaged when
doing sample preparation. Other weaknesses of the mosquito
samples generally preservation in ethanol or formalin which
can change the color of mosquitoes’ body so that it interfere
the identification phase based on morphology (Jinbo et al.
2011) 91, Another obstacle faced was the stage of mosquitoes
metamorphosis that restrict male or female sample
determinations and morphological characteristics of each
stages.(Sembel, 2009) 29,

The determination of mosquitoes key organs to distinguish
Aedes, Culex, Anopheles, Armigeres etc i.e. palpus, antennae,
proboscis and the genitalia often cannot be used because of
the specimens or samples preparation (Sirivanakarn, 1977;
Sembel, 2009) - 201, Therefore it takes accurate, acceptable
and universal identification technique. The taxonomic status
of the mosquitoes or the position of mosquito species can be
ensured using genetic barcoding i.e. using gene markers on
mitochondrial DNA. Marker genes or genetic barcoding
widely used on animals are cytochrome oxidase sub unit 1
(C0O1) and NADH dehydrogenase (NH) genes (Hebert et al.
2003) [l Species criptik genus Anopheles increases rapidly,
causing a less accurate morphology based identification to
determine the species of mosquitoes (Paredes-Esquivel et al.
2009; Bourke et al., 2010; Cienfuegos et al. 2011) [*9 3 5,
Nevertheless, in previous study, DNA extraction of
mosquitoes is not simple, high protein and RNA
contamination contained in exoskeleton can damage DNA

molecule, causing low purity and concentration of extracted
DNA (Kaunang, 2014; Mokosuli, 2013) 14161,

Until 2010, the Southeast Minahasa Regency, still designated
as region of endemic malaria in North Sulawesi (Depkes,
2012) €, The high incidence of clinical malaria cases in this
area was certainly influenced by the abundance and diversity
of mosquitoes species. Still a very little scientific data about
the species of malarial vectors mosquitoes and other mosquito
species in Southeast Minahasa. Thus the research required the
identification of mosquitoes species, which are needed in the
development of methods for handing the mosquitoes in the
future. This study aimed to optimize mosquitoes DNA
extraction, to reveal the characteristics of NADH
dehydrogenase and cytochrome oxidase sub unit 1 genes and
to find out the position of mosquito species in phylogeny
trees.

2. Materials and Methods

Sample Collection

Mosquito samples retrieved from Southeast Minahasa, with
the help of professional personnel (Figure 1). Samples taken
is mosquito anthropogenic or attack humans. Samples were
taken using nets or lamit. The samples obtained in the field
with nets and direct preservation in ethanol 95% for 2 x 24
hours.

Research methods used in this research is descriptive method.
Research phases shown on the flowchart of research (Figure
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Fig 1: Red mark showed location of Sampling of Mosquito (Source of map : www.sulut.go.id )
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Fig 2: Research Flowchart

3. Research Procedure

3.1 DNA Extraction

Mosquito DNA extraction was performed according to
protocol InnuPREP DNA Micro Kit (analytikjena). As many
as 5 mg legs crushed mosquito using tissue ruptor apparatus
in tube 5 ml. The tissue of mosquito from the legs in the tube
then was placed in a termoblock apparatus with a temperature
of 56 °C for 30 for minutes. The lysis: added 200 p I of Lysis
buffer 20 pu | TLS and proteinase K into the tube containing
the leg chain mosquitoes. The tube put back into in
termoblock for 24 hours with a temperature of 56 °C (based
on previous study, immersion time modified protocols which
are soaked for 30 minutes). After 24 hours of soaking, the
tube will centrifuged at 10,000 g (12,000 rpm) for 1 minute.
Supernatan subsequently moved in a 1.5 ml new tube. The
next stage is the stage of binding: the supernatan on the tube
recently added buffer Lysis stage results TBS as much as 200
K | vortecs in 15 seconds. Spin filter input into the tubes, and
then centrifuged 10,000 g (12,000 rpm) for 1 minute. After
centrifuse, the tube replaced with new tube, whereas spin
filter fixed and go on next stage. Stage of washing: washing
solution added HS 400 p | (in new tube), centrifused at 10,000

(12,000 rpm) for 30 seconds. The tube replaced spin the filter
anyway. Add washing solution MS 750 p I, centrifuged at
10,000 g (12,000 rpm) for 1 minute. Move on a new tube,
spin filter then centrifused at 10,000 g (12,000 rpm) for 30
seconds. The final stage, Elution phase move the washing step
results in a new tube while the spin filter fixed. Add 100 mL
of elution buffer, then incubated for 5 minutes followed by
centrifuged at 6000 g (800 rotation per minute) for 1 minute.
Furthermore, the spin filter is issued while elutionnya tube
can be stored in a state suu -20 °C, do the analysis of the
purity and concentration of extracted DNA using nano
spectrofotometer.

3.2 PCR Amplification

Amplification of cytochrome oxidase sub unit 1 gene (CO1)
and NADH dehydrogenase (NH) gene be used PCR Kit Solis
Byodine (Biometra) with primer NADH dehydrogenase (N4N
and N5J) primer cytochrome oxidase dam sub unit 1 (CO1)
(Folmer et al, 1994) €. Primer of NADH dehidrogense
consists of forward (N4N 8925) and reverse (N5J 7502). The
molecular weight of N4N is 41,66, while N5J is 7502 28,93
(Table 1).
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Table 1: Primer NADH dehydrogenase, and Cytochrome oxidase sub unit 1

No Primers |

Sequence

| Reference

1 NADH dehydrogenase

N4N (forward)

5’GCTCATGTTGAAGCTCC3’

Kambhampati and Smith (1995)

N5J (reverse)

5’CTAAAGTTGATGAATGAACTAAAG3’

2 Cytochrome oxidase dam sub unit 1

LCO (forward)

5’GGTCAACAAATCATAAAGATATTGG3’

(Folmer et al, 1994).

HCO (reverse)

S’TAAACTTCAGGGTGACCAAAAAATCAY

The process of PCR performed 3 stages: initiation, cycling,
and a final extension. Initiation process for 3 minutes at a
temperature of 95 °C, followed by denaturation i.e. cycling
stages 94 °C for 30 seconds, Annealing 50 °C for 50 seconds,
the extention of 72 °C for 50 minutes with the number of
cycles as much as 35 times and the last stage of the final
extention 72 °C for 5 minutes. Master mix PCR tube i.e. taq
master top kit 2 x as much as 12.5 p I, primary forward N4N
1.5 p I, reverse primer N5J 1.5 p I, 2 pl template DNA, and as
many as 7.5 p | ddH20 with a total volume of 25 p I. Time
required for PCR method for 1 hour 40 minutes.

3.3 Electrophoresis

Visualization of PCR products is carried out using automatic
electrophoresis Qiaexel. Screening DNA Qiagen Kit is used
(Qiaxel). This process is used in the alignment of marker 15
bp-5000 bp and size marker 100 bp-1500 bp. Cartridge is
inserted as a place of detection of DNA, while the wash buffer
required cartridge in detecting DNA. One time running
giaxcel there are 12 samples, one of which is the size
marker/marker ladder (at normal electrophoresis).

3.4 The sequencing and sequence analyses

The amplicons of COL1 gene are sent to the service provider
sequencing ABI Pro Singapore. Analysis of sequencing
products generated were then analyzed using software

Geneous 5.6.4 (Drummond et al. 2012) [, Furthermore, CO1
gene sequence of mosquitoes were aligned with National
Center of Biotechnology Information (NCBI) BlastN database
by using Basic Local Alignment Search Tools (BLAST)
algoritm on http://blast.ncbi.nIm.nih.gov/Blast.cgi, followed
by construction phylogeny online (Altschul et al. 1997;
Waiho et al, 2013) 231,

4. Results and Discussion

4.1 Description of sampling

A total of 150 mosquito samples obtained from four villages
in the district of Souteast Minahasa, North Sulawesi (Table
1). Geographical conditions of these villages have a lot of
flood areas pools or talaga (local language)), the rice fields,
puiddle area, a small river and in the village of Kali, there is a
small lake called Buleleng. From the data of Pusat Kesehatan
Masyarakat (community health centers) sub district of
Toluaan found malaria cases up to December 2014 amounted
to 6 positive cases of Malaria. Catching mosquitoes is done in
the afternoon at 18:30 hourss until 19:00 hours. Mosquitoes
were captured, selected to have a complete body structure,
especially still has a head, thorax, legs and abdomen then
preserved in ethanol 95% (Table 2). After 24 hours, in
ethanol, based on morphological observation using a stereo
microscope, has not shown any change in body color and
shape.

Table 2: Mosquito, Location and habitat Characteristics

No Villages Amounts of individual mosquitoes Habitat

1 Kuranga 30 close to a small river and rice fields

2 Silian 30 close to the rice fields, dense of vegetation
3 Kali 30 close to the small lake, with forest

4 | Ranoketang atas 30 close to the rice fields, dense of vegetation
5 Lobu 30 Close to the forest

4.2 DNA Extraction

The extraction of DNA using the organs of the thoracic,
abdominal, head and legs of mosquitoes showed different
concentrations and purity. Concentration and purity is best
obtained from extraction of the mosquito legs i.e. each 1.67
and 55,6 pg/ml. According to the raw purity of DNA

extraction results to be able to proceed at amplification stage,
at least had 1.7 purity and concentration 35 pl/ml. Thus
mosquito DNA extract purity results are still under minimal
standard except the DNA extract from hind legs of mosquito
(Table 3).

Table 3: The purity and concentration of mosquito DNA extraction with InnuPrepp Analyticjena Kit (Biometra, Germany) with the
modifications of protocol by Researchers

No | Mosquito organ (AZIZL(J);,IAE)ZISO) Concentration (pul/ml) | Modifications of protocol by Researchers Conclusion

1 Forelegs 1,20 9,20 According Protocol Not continue at PCR stage
Forelegs 1,67 50,00 Submersion in Proteinase-K at 24 hours Continue at PCR stage

2 Hindlegs 1,00 6,40 According Protocol Not continue at PCR stage
Hindlegs 1,34 18,00 Submersion in Proteinase-K at 20 hours Not continue at PCR stage
3 Thoraks 0,50 5,50 According Protocol Not continue at PCR stage
Thoraks 1,30 12,00 Submersion in Proteinase-K at 18 hours Not continue at PCR stage
4 Abdomen 0,70 43,00 According Protocol Not continue at PCR stage
Abdomen 1,20 23,00 Submersion in Proteinase-K at 10 hours Not continue at PCR stage
5 Head 0,50 2,50 According Protocol Not continue at PCR stage
Head 1,40 7,80 Submersion in Proteinase-K at 8 hours Not continue at PCR stage
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4.3 Amplification and visualization of Amplicon

Based on the purity and concentration of DNA, DNA
extraction results from the forelegs is continued on the stage
of amplification of CO; gene and NH gene. The NH gene is
not amplificated properly, confirm of visualization with
automatic electrophoresis gia exel, the band unreadable or not
formed. Amplification using CO; gene after visualitation with
automatic electrophoresis showed positive results because it
formed a stable bands. Thus only the CO; gene amplification
was successful while NH has not shown positive results to be
able to proceed at this stage of the sequencing.

Both of CO1 gene and NH gene amplified with modification
PCR conditions. The initial PCR conditions are 94 °C (50
seconds) for denaturation, 50 °C (4 minutes) for annealing, 72
°C (4 minutes) to extension and 4 minute final extension with
the same temperature. CO1 gene amplification results and of
the gene N5 mosquitoes on the initial PCR conditions are
unreadable on electrophoresis. Modification of the conditions
of the PCR denaturation was performed: 94 °C temperature
for 30 seconds, annealing: temperature 49 °C for 4 minutes,

bp while the N5 gene succes to amplified (Figure 3).

At D@ AT AR A A AV AD - ADL BN - AAY

i -

Fig 3: Visualizes CO1 gene amplicon results with automatic
electrophoresis gia exel. The columns A2, A5 and A9 column is the
CO1 gene amplicons of mosquito were amplified. A12 is alignment

marker 15 bp-5000 bp (Qiagen, USA).

Concentration amplicons of CO1 gene that is formed or the
result of PCR is 2.53 ng/ul (Figure 4). CO1 gene amplicons

visualization results with good bands compared to controls
showed the success of the target gene amplification, while the
concentration of CO; gene amplicons were amplified showed
a success rate of CO; gene amplification.

elongation or extension: temperature 72 °C for 5 minutes and
a final extension at the same temperature for 5 minutes. CO;
Amplicon formed indicated by the chromatogram of
electrophoresis in the columns A2, A3 and A9. CO; gene
amplification of mosquitoes that is formed has a length of 702
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Fig 4: Concentration amplicons of mosquioto CO1 gene results from PCR which is read by automatic electrophoresis gia exel.

4.4 Sequencing gene CO1 mosquitoes. The base sequence of the mosquito

Data sequencing process results in the form of files, seq. from
First BASE Singapore analyzed using 5.4.3 Geneous Program
(Drummond et al. 2012) '], to get the base sequence of the

CO1 gene in FASTA format is then used for the analysis of
the NCBI BLAST alignment method. Mosquito sample
sequence has a length of 683 bp (Figure 5)

1 10 20 an 40 a0 80 0 a0
s:?s 3?4 at§4 35|4 a‘:m aé|4 3?4 ail4 8ﬂ|l4
TTAATC T TCAGGGTCACCAAAAAATCAAAATAAATGCG T T GATATAGCGAATAGCGCATCTCCTCCTCCAATTGECTCAAARAAAGCAGCTATT

a0 L] 10 20 T30 0 T80 T80 70
5?4 5:?4 5?'4 5@4 55|4 5‘:&4 5é|4 5?4 5!4
TAAGTTTCGCGATC TG T TAATAATATAGTAATAGC TCCAGC TAATAC T GCGAAGAGCGAGCGAGAAGCGGCAGCGAAGCGAATAGCTCTAATAACAACAGA
T80 [ 700 710 720 730 740 750 70
5d||4 4&?4 4&?4 4?'4 4@4 4<§4 4‘:&4 4é|4 4i|4
TCAAAC AARATAA GG CAAGCGTCCATCAAG T TAATTCCAGATCGATC G TATATTAATTACTGTT G TAATAAAATTTACTCGC TCCTAGAAT

770 ] 700 300 I 320 330 390
4la 404 384 384 Ita 3d4 344 KL

TGAAGAAATACCGEC TAAATGAAGAGAAAAAATAGC TAAATC TAC TGAAGCCCCGECATGAGCTETTCTAGAAGATAATCCEEEE ATA

] 360 i 380 300 £ 30 0 0
334 34 ala 304 204 284 214 284 284

AACTGTTCATCCAGTTCCTGCTCCTGTTTCTAC TAAAGAGC TTGAAATTAAGAGGGTTAGT GATGGAGGAAGTATTCAAAAACTTAT

0 30 ] 0 0 0 500 510 520
244 234 234 214 204 144 184 s 184

ATTATTTAT TCEAGEGAAAGCTATATCAGGE TGO TOCAAGTATAAGAGGCGACTAATCAATTACCAAATCCICCGAT TATAATTCGETAT

530 540 ] a0 570 ] 500 ]
134 14 134 124 14 104 a4 :c

AACTATAAAAAAARATTATAATAAAGGCATGAGCTGT TACAAT TACAT TGTAAATTTGGETCAT T TCCAATAAAAACACC TGEATGATT

610 G20 30 G40 [:f:01] [:fii] G670 [:£:0] G823
Iy w4 s “ M u 4 do
TAATTCTGTTEGAATTAAAATTC T TAAAGAAGT TCCCACTATCCAGATCATGCCCCGAAAATAACGTTNCATGE

Fig 5: Nitrogen base sequence of CO1 gene of Mosquito samples from Southeast Minahasa analysis results with geneous Program 5.4.3.
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Frequency of nitrogen bases adenine 260 (38.1%), Cytosine
103 (15.1%), Guanine 125 (18.3%) and Thymine 194
(28.4%). One nucleotide (0.1%) is not legible type of
nitrogenous bases. Guanine and Cytosine frequency of 228 or
33.4% of the total nucleotide CO1 gene of mosquitoes.
Amino acids serine and asparagine is the most abundant
amino acids encoded (Figure 6 and Appendix).

Appendix 1

Then the samples are tested for purity by Using nano
spectofotometer DNA purity is at a concentration of 55.6 mL
/ ml with a ratio A260 / A280 2.00.

Product HanoPhotometer
Usrsion TECEe UL 23 .1
Seriai Numpey 5344 Appendix 2.
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Background Un TAATTGATTAGTC
Factor 50.0 CCTCTTATACTTGGAGCACCTGATATAGCTTTCCCTC
Units ng.ml GAATAAATAATAT
AAGTTTTTGAATACTTCCTCCATCACTAACCCTCTTA
ATTTCAAGCTCTT
— . TAGTAGAAACAGGAGCAGGAACTGGATGAACAGTTT
Loncentration a5.0 Hg/mi ATCCCCCATTATCT
Lid Factor 10 TCTAGAACAGCTCATGCCGGGGCTTCAGTAGATTTA
GCTATTTTTTCTCT
e : TCATTTAGCCGGTATTTCTTCAATTCTAGGAGCAGTA
R280 | 9320 i AATTTTATTACAA

i ! CAGTAATTAATATACGATCATCTGGAATTACACTTG
, eraenant i ATCGACTTCCCTTA
0.110} 0.0 55.,' _______ 0. .001 i TTTGTTTGATCTGTTGTTATTACAGCTATTCTTCTCCT

""""" TCTCTCTCTTCC
H TAYIY 26670230 ég;AALEATcT;iLc;?ﬁGCTATTACTATATTATTAACAGAT
2.000; 0.194; CCTCTTTTTTTGACCCAATTGGAGGAGGAGATCCTAT

besnseesssnmussmsnssnasens i TCTATATCAACAT
— e TTATTTTGATTTTTTGGTCACCCTGAAGATTAA

0.572

e

Sequence View | Datplot (Self) | DNA Foid | Text View | History | Lineage | Notes

<a & G et @RC A Transate | # AlowEdiing @ Add/Edit Amnotation B Annotate &Predict | [ save HRiORGQ ?
i 0 2 a k' L] i a0 P, 93tH% [9e || P 32
3 al4 514 oda sfa o4
REV1S{ BASE_.. TTAATCTTCAGGGTGACCAARAAATCAAAATAAATGTTGATATAGARTAC ATCTCCTCCTCCAATT ‘‘‘‘‘‘ TCARAAAAACAGCTAT [ —
Frams 1
o ert T AL T T TR T T T AT T T R T T AR T AT R T AT O A A AL A TRAAGCOATTRTTRT 10T COATA |con 33.3%
@ o it i i T @ T 668 33.3%
544 s+ £ sle cce 33.3%
15 BASE TTAAGTTTCGATCT GTTAATAATATAGTAATAG CTCCA CTAATACT SAACALACACARGCA ARG ART A CTETAATAACAACA |cer 0.0s
F\'u\ [ - | WEN - can 0.0%
el A T A A A T AT ATCATRAT O oA STo R T AT CACCTE OO T T T COTOT IO T AT AGATIATT LTI T P o
70 i@ 0 0 m 0 7 0 n
e a4 a it aba e e B s s
TISLBASE . CATCARACARATAAS AA Tce ATCAA TCTAATTCCACATC Licc TATATTAATTACT TTGTAATAAAATTTACTC erccIac -
Frame E 5 N K Cinns R N Y ¢ C N K S e 0.5
o men BT AT T C T OO a T T A L AT TCACAT BAA T O A CAT AT AATIAAY CACAAGATIATT TTAAATCACCAL Rl coe 0.0

70 27 20 2 £ an 70 0 0 €8 0-05

£ Ha s Ed s £ s e i cer oo
REVWS‘ BASE . AATT‘~AA‘~AAATACC‘:‘~CTAAATHAAHAHAAAAAATA':CTAAATCTACT':AAHCCCC‘~‘~CATHAHCTHTTCTAHAAHATAATH':HH AcC 21.6%
N R N T & K R K N 3 b'e g PG ¢ 8§ R R acT B.1%

HH H ent TTAACTICTITTATGGCCGATTTACTICTCTTTI TTATCGATTTAGATGACTTCGGGECCGE TACTC SACAACG, ATCTTCTATTACCCC TeR
=0 = = 0 w55 L T 0 %

3 24t 2 2 244|198

ce

13.5%

a7.8%
13.5%
5.4%

als afs 284
FEV1st_BASE . ATAAACT TTCATCCA TTCCT CTCCT TTTCTACTAAA A CTT AAATTAACACCCTTACTCATCEAC CAAGTATTCAAAAA

rame 1 | ] [ ] TcT
Gomplemeant CTATTT ACAA TAG TCAA Ac A ACAAA AT ATTTCTC AACTTTAATTCTCCCAATCACTACCTCCTTCATAA TTTTT |ACR 0.0%
e %0 = B il B acc &6.7%

M ﬂ 214 ﬂ4 \d4 14 114 ACE
FEVTSt_E BASE . CTTATATTATTTATICC A S AAA CTATATCA STGCTCCAAG TATAA A ACTAAI"CAATTACCAAATCCTCC‘~Ai‘TATAAT ACT

Frame s ¥ OENE | oo
Comple nent CAATATAATAAANAACCTOCCTTT CCATATAGTOCACCACETTCATAT FCT CCCTCAT TACT TAAT LG T TALCACCCTAATATTA

16.7%
16.7%
z0.0%
20.0%
20.0%
20.0%

1008

(=]
EE £ Eiil @ 7 =50 0 i =
15 184 4 1 114 164 o 3 =

FEU1SUBASE_.. T TATAACTATAAAAAAAATTATAATAAA S CATC A CTG TTACAATTACATT TAAATTT TCATTTCCAATAAAAACACCT oo
Frame 1 W N Y K

HHE<ddddHaHdnnn nmnne e s oB000nomns

Complement ACCATATT ATATTTTTTTTAATATTATTTCC TACTC ACAAT TTAATGTAACATTTAAACCAGTAAAG T’TATTTTT T AC TAC 26.2%
810 620 B30 640 B0 660 670 680 683 TAT €3 2%
E £l £ " 4 { TAR ¢ &5.2% 5
FEV 151_BASE_. SATGATTTAATTCTGTTCE AATTAAAATTCTTAAA AA TTCCCACTATCCA ATCAT CCCC AAAATAAC ’TTNCAT TAE - 13.0%
rame 1 — m = o mm
Complement CTACTAAATTAAGACAAC CTTAATTTTAA AATTTCTTCAA T ATA TCTA TAC CTTTTATT CAANG TACC

Codons with ambigs

Length: 683
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Freq % % non-ambig CTT L 0.0% 0

A : 260 38.1% 38.1% TTA L 33.3% 1
C 103 15.1% 15.1% TTG L 66.7% 2
G 125 18.3% 18.3% ATG M 100% 5
T 194 28.4% 28.4% AAC N23.1% 6
N : 1 0.1% AAT  N76.9% 20
GC : 228 33.4% 33.4% CCA P33.3% 1

CCC P 33.3% 1
Rough Tm: 77.6 °C CCG P 33.3% 1

CCT P 0.0% 0
Amino Acids & Codons Options CAA Q0.0% 0
Freq % CAG Q0.0% 0
A :20.9% AGA R62.5% 10
C :135.8% AGG R 37.5% 6
D :31.3% CGA RO0.0% 0
E 14 1.8% CGC RO0.0% 0
F :31.3% CGG RO0.0% 0
G 1 73.1% CGT R 0.0% 0
H :31.3% AGC S21.6% 8
I : 18 8.0% AGT S8.1% 3
K :24 10.6% TCA  S135% 5
L :31.3% TCC S 37.8% 14
M :52.2% TCG S 13.5% 5
N 126 11.5% TCT S5.4% 2
P :31.3% ACA  T0.0% 0
Q :00.0% ACC T66.7% 4
R 116 7.1% ACG T16.7% 1
S : 37 16.4% ACT T16.7% 1
T :62.7% GTA  V 20.0% 1
\Y :52.2% GTC  V40.0% 2
w :62.7% GTG  V 20.0% 1
Y 19 8.4% GTT V 20.0% 1
* :2310.2% TGG W 100% 6
? 1 TAC Y 36.8% 7

TAT Y 63.2% 12
Codon AA % of AA Freq TAA *65.2% 15
GCAA00% O TAG  *13.0% 3
GCCA500% 1 TGA  *21.7% 5
GCG A 0.0% 0 Codons with ambigs 1
GCT A50.0% 1
TGCC231% 3 Kode Asam Amino :
TGTC76.9% 10 G - Glycine (Gly)
GACD333% 1 P - Proline (Pro)
GATD66.7% 2 A - Alanine (Ala)
GAAE25.0% 1 \Y - Valine (Val)
GAG E75.0% 3 L - Leucine (Leu)
TTC F 100% 3 | - Isoleucine (lle)
TTT F 0.0% 0 M - Methionine (Met)
GGA GO0.0% 0 C - Cysteine (Cys)
GGC G 42.9% 3 F - Phenylalanine (Phe)
GGG G 28.6% 2 Y - Tyrosine (Tyr)
GGT G 28.6% 2 W - Tryptophan (Trp)
CAC H 33.3% 1 H - Histidine (His)
CAT H 66.7% 2 K - Lysine (Lys)
ATA 116.7% 3 R - Arginine (Arg)
ATC 133.3% 6 Q - Glutamine (GIn)
ATT 150.0% 9 N - Asparagine (Asn)
AAA K 625% 15 E - Glutamic Acid (Glu)
AAG K37.5% 9 D - Aspartic Acid (Asp)
CTA L 0.0% 0 S - Serine (Ser)
CTC L 0.0% 0 T - Threonine (Thr)
CTG L 0.0% 0
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Fig 6: Amino acids encoded in the gene CO1 mosquito from Southeast Minahasa.

5. Discussion

Of all the organs of mosquitoes, DNA from forelegs more
extracted using Innu PREP DNA Micro Kit (analytikjena),
compared with organs of the head, thorax and abdomen.
Therefore N5 and CO1 gene as the target gene amplification
and sequencing of the gene is located in the mitochondrial
genome then the best organs for extracted should have a lot of
muscle tissue. In the muscle cells have many mitochondria
organelles (Bruce et al. 2014) 2, Legs are locomotor from
mosquitoes that have a lot of muscle tissue. Tissue on insects
are inside of exoskeleton. Exoskeleton contains a lot of chitin
molecules and another molecule that can damage DNA
extraction results. DNA extraction on mosquitoes, flies, honey
bee and damselfly previously done requires a lot of protocol
modification kit to obtain the expected purity and
concentration (Mokosuli, 2013; Ngangi, 2014, Kaunang,
2014) [16.17. 141 Spaking proteinase-K modified for longer (24
hours) than that of the Protocol of the kit (30 minutes) turned
out to be destructive molecules contamintas which has the
structure of a protein which increases concentration and purity
of DNA extraction of total yield. In this research,
modification of the conditions of the PCR amplification of a
gene also increased the success of CO1 gene but not on the of
N5 gene.

Species identification using CO1 gene managed to identify
mosquito species from 16 species of mosquito that used in

Singapore (Chan et al. 2014) ¥, CO1 gene rDNA and internal
transcribed spacers of second (ITS2) most used to identify the
mosquito Anopheles genera and Mansonia genera (Loaiza et
al. 2013; Wilkerson et al., 2005; Marrelli et al., 2006; Li and
Wilkerson, 2007; Rueanghiran et al. 2011) [12 23,1513, 18] From
this research it is known that mitochondria DNA extraction
and amplification of the mosquito cannot be done on the basis
of the Protocol guide kit is used. Needed special treatment
starting phase sample preparation, target organs for extraction
to the amplification of the target gene.

Results of the analysis of alignment with the BLAST method,
mosquito CO1 sequences of Southeast Minahasa has the
closest similarity level that is 89% (E value 0.0) with
Armigeres subalbatus [KJ410334.1]. Construction phylogeny
using Neighbor Joining method (1000 x bootstrap) is done
online at http://blast.ncbi.nIm.nih.gov/Blast.cgi. A total of 100
sequences with the closest resemblance to the results recorded
in the NCBI BLAST, used to construct phylogenetic trees.
Sequences used to have the lowest similarity 86% and the
highest 90%. CO1 position mosquitoes (query 35367) or
samples of mosquitoes from the District Tombatu Southeast
Minahasa forming its own node with the closest kinship to the
genera of Armigeres (Figure 9). This result is in contrast to
the notion that a sample of mosquitoes captured by using the
bait is of the genera of Anopheles (Figure 9).
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2 unknown(lel|Query_35367)

001

Culex tritaeniothynehus(gb|KI012243.1)
Culex tritagniorthynchus(gb|KI012249.1)
Culex tritaeniorhynchus(dbj AB738141.1)
Culex tatoi(gh|KFI19237.1)
Culex tatoi(gh|KF919234.1)
3 Culex nigripalpus(gb|KFI19231.1)
Culex nigripalpus(gh|KF919228.1)
Culex nigripalpus(gh|TX259910.1)
Agdes lineatopennis(gh|HQ3989(8. 1)
& Aedes lineatopennis(dbj|AB738144.1)
Agdes lineatopennis(dbj|AB738145.1)
Aedes meintoshilgh{KI1940661.1)
Aedes meintoshi(gh|KJ940552.1)
Aedes meintoshi(ghKI940665.1)
Aedes meintoshi(gb[KI940664.1)
3.3 Aedes mintoshi(gb[KI940672.1)
3 Aedes meintoshi(gb|KI940662.1)
Aedes meintoshi(gh]K 1940663, 1)
Aedes meintoshilgh{KI940654.1)
4 @ Aedes mcintoshi(gb[K1940635.1)
4 Aedes meintoshi(gh[KI940551.1)
Al Agdes meintoshi(gh[K1940553.1)
57 Aedes meintoshi(ghKI940657.1)
Aedes meintoshilgh[KI940554.1)
Aedes meintoshi(gbKI940666.1)
Aedes meintoshi(gh(KI940653.1)
Aedes meintoshilgh{KI1940667.1)
; Aedes mcintoshilgb[K1940670.1)
Aedes meintoshi(gb[KJ1940668.1)
Aedes meintoshi(ghKI1940555.1)
5 Aedes meintoshi (gb[KI940671.1)
Aedes mcintoshi (gh[KI940656.1)
Aedes micintoshi(ghKJ940660.1)
T Aedes meintoshi(gh]KI1940647.1)
Acdes meintoshi(sb[KI940638.1)
Agdes mcintoshi(gh[KI940556.1)
Aedes mcintoshi(ghKI940650.1)
Aedes meinoshi(gh(KI940678.1)
Aedes meintoshi (gh]K1940622.1)
Aedes meintoshi(gb[KI940674.1)
Aedes mcintoshi(gbK1940679.1)
Aedes micintoshi (gh[K1940623.1)
Aedes meintoshi(ghKJ940758.1)
Aedes meintoshi(gbK1940757.1)
Aedes mcintoshi(gh[K1940756.1)
Aedes meintoshi(ghfKJ940593.1)
7 Aedes meintoshi(gb[K1940583.1)
du Aedes meintoshilgh(K1940606.1)
Aedes meintoshi(gh[KJ940608.1)
Acdes meintoshi(gb[KI940618.1)
4 Aedes mcintoshi(gh[K1940629.1)
 Aedes mcintoshi (gb[K1940579.1)
Aedes mcintoshi(gh[KI940572.1)
3 Aedes meintoshi(gh[KJ940570.1)
& Aedes meintoshi(gh[KJ1940561.1)
& Aedes mcintoshi (gb[K1940562.1)
Agdes meintoshi(gh[KI940630.1)
Agdes meintoshiigh[KI940689. 1)
Aedes meintoshi(gb[KJ940581.1)
Acdes meintoshi(gb[KI940577.1)
§ Aedes aegypti(ghHQ688297.1)
Acdes aegypli(gbHQ6ER296.1)
Agdes aegypli(gbKM457527.1)
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Fig 9: Phylogenetic tree based on CO1 gene sequences (query_35367) of Mosquitoes from Southeast Minahasa.

6. Conclusion

1. Extraction of mitochondrial DNA from mosquitoes with
the best concentration and purity, using organ forelimb
with immersion proteinase-K for 24 hours.

Modification of the PCR conditions in gene amplification
process does not succeed at the NH gene, but succeeded
in COl1 gene, evidenced by visualization of
chromatograms electrophoresis.

CO1 gene of mosquitoes from Southeast Minahasa
amplified with a length 702 base pair, while GC
frequency 228 or 33.4%. Amino acids the most codified
are asparagine and serine.

Position the mosquito samples based on the CO1 gene
phylogeny tree compared to 100 sequences from BLAST
results in NCBI, closer to Armigeres subalbatus
[KJ410334.1] with 89% similarity level. Nevertheless,
based on the CO1 gene, mosquito samples from
Minahasa southeast to form a new node.

7. Acknowledgment

Authors are gratefully thankful to the Directorate of Research
and Community Service, The Ministry of Research,
Technology and Higher Education, Republic of Indonesia,
which has funded this research through Competitive Research
Grant (Hibah bersaing) fiscal year 2015.

8. References

1. Altschul SF, Madden TL, Schaffer AA, Zhang J, Zhang
Z, Miller W, et al. Gapped Blast and PSI-Blast: a new
generation of protein database search programs. Nucleic
Acids Res. 1997; 25(17):3389-3402.

Bruce A, Johnson A, Lewis J, Morgan D, Raff M,
Roberts K, Walter P. Molecular Biology of The Cell.
Garland Science, New York, 2014.

Bourke BP, Foster PG, Bergo ES, Calado DC, Sallum
MAM. Phylogenetic relationships among species of
Anopheles (Nyssorhynchus) (Diptera: Culicidae) based

~ 507~



Journal of Entomology and Zoology Studies

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

on nuclear and mitochondrial gene sequences. Acta Trop.
2010; 114:88-96.

Chan A, Chiang LP, Hapuarachchi HC, Huat Tan C,
Cheng Pang S, Lee R et al. DNA barcoding:
complementing morphological identification of mosquito
species in Singapore. Parasites & Vectors 2014; 7:569.
Cienfuegos AV, Rosero DA, Naranjo N, Luckhart S,
Conn JE, Correa MM. Evaluation of a PCR-RFLP-ITS2
assay for discrimination of Anopheles species in northern
and western Colombia. Acta Trop. 2011; 118:128-135.
[Depkes] Departemen Kesehatan RI. Profil kesehatan
Indonesia, 2012.

Drummond AJ, Ashton B, Buxton S, Cheung M, Cooper
A, Duran C et al. Geneious 2012, 5:6. Available from
http://www.geneious.com

Folmer O, Black M, Hoeh W, Lutz R, Vrijenhoek R.
DNA primers for amplification of mitochondrial
cytochrome ¢ oxidase subunit | from diverse metazoan
invertebrates.  Molecular  Marine  Biology and
Biotechnology 1994; 3(5):294-299.

Hebert PD, Ratnasingham S, De Waard JR. Barcoding
animal life: cytochrome c oxidase subunit 1 divergences
among closely related species. Proc Biol Sci, 2003;
270(Suppl 1):596- S99.

Jinbo U, Kato T, Ito M. Current progress in DNA
barcoding and future implications for entomology.
Entomol Sci, 2011; 14:107-124.

Kambhampati S, Smith PT. PCR primers for the
amplification of four insect mitochondrial gene
fragments. Insect Molecular Biology 1995; 4(4):233-236.
Loaiza JR, Scott ME, Bermingham E, Sanjur Ol, Rovira
JR, Dutari LC, Linton YM, Bickersmith S, Conn JE
(2013). Novel genetic diversity within Anopheles
punctimacula s.l.: hylogenetic discrepancy between the
Barcode cytochrome c oxidase | (COI) gene and the
rDNA second internal transcribed spacer (ITS2). Acta
Tropical28, 2013; 61-69.

Li C, Wilkerson RC. Intragenomic rDNA ITS2 variation
in the Neotropical Anopheles (Nyssorhynchus) albitarsis
complex (Diptera: Culicidae). J Hered. 2007; 98:51-59.
Kaunang WJ. Variasi  Fenotifik ~ Morfometri Aedes
Aegypti Di Kota Manado. Program Doktor Entomologi,
Universitas Sam Ratulangi, Manado, Sulawesi Utara,
Indonesia. 2014.

Marrelli MT, Sallum MAM, Marinotti O. The second
internal transcribed spacer of the nuclear ribosomal DNA
as a tool for Latin American anopheline taxonomy — a
critical review. Mem. Inst. Oswaldo Cruz 2006; 101:817-
832.

Mokosuli YS. Karakter Morfologi, Sumber Pakan, Dan
Bioaktivitas Farmakologis Racun Lebah Madu Endemik
Sulawesi Apis dorsata Binghami DAN Apis nigrocincta

Smith (Hymenoptera: Apidae). [Disertasi]. Program
Pascasarjana Universitas Sam Ratulangi, Manado,
Sulawesi Utara, Indonesia, 2013.

Ngangi J. Karakterisasi Dan Bioprospeksi Rayap

Subteran Pada Kayu Wasian (Elmerrellia celebica L.).
[Disertasi]. Program Pascasarjana Universitas Sam
Ratulangi, Manado, Sulawesi Utara, Indonesia, 2014.
Rueanghiran C, Apiwathnasorn C, Sangthong P, Samung
Y, Ruangsittichai J. Utility of a set of conserved
mitochondrial cytochrome oxidase subunit | gene primers
for Mansonia annulata identification. Southeast Asian J
Trop Med Public Health. 2011; 42:1381-1387.
Paredes-Esquivel C, Donnelly MJ, Harbach RE,

~508 ~

20.

21.

22.

23.

Townson H. A molecular phylogeny of mosquitoes in the
Anopheles barbirostris subgroup reveals cryptic species:
implication for identification of disease vectors. Mol.
Phylogenet. Evol. 2009; 50:141-151.

Sembel DT. Entomologi Kedokteran. Penerbit ANDI
Jakarta, 2009.

Sirivanakarn S. A revision of the subgenus
Lophoceraomyia of the genus Culex in the Oriental
region (Diptera: Culicidae). Contrib Am Entomol Inst
(Ann Arbor) 1977; 13:1-245.

Waiho K, Fazhan H, Shahreza MS, Zaleha K. Isolation
and characterization of partial mitochondrial CO1 gene
from harpacticoid copepod, Leptocaris canariensis
(Lang, 1965). Afr. J Biotechnol. 2013, 6901-6906.
Wilkerson RC, Foster PG, Li C, Sallum MAM.
Molecular phylogeny of the neotropical Anopheles
(Nyssorhynchus) albitarsis species complex (Diptera:
Culicidae). Ann. Entomol. Soc. Am. 2005; 98:918-925.



