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Abstract

West Nile virus (WNV) is an RNA virus in Flaviviridae family. This agent has emerged worldwide as
a significant cause of viral encephalitis. WNYV is maintained in an enzootic cycle between mosquitoes, birds and
mammals which mosquitoes are the WNV vector. Infection in human is associated mainly with nervous system
abnormally concerned encephalitis such as cognitive dysfunction, febrile illness, flaccid paralysis, and death
etc. Currently, the outbreaks of WNV have occurred globally especially in the areas that concerned with
migratory bird flyways for example America, Europe, Africa, and Asia. In Thailand, however, the official
WNYV infection has not been previously reported. Therefore, the survey of WNV in Thailand is important and
should be investigated especially in an enzootic cycle in area where is at high risk of WNV infection. Initially,
the survey of WNV was done in central Thailand, Petchburi and Nakhon-pathom provinces during July 2008 to
May 2010. Mosquitoes were collected by using light trap. There were four genera collected including Aedes,
Anopheles, Culex and Mansonia. Culex spp was abundant and frequently collected. Fifty pools, fifty mosquitoes
per each pool, mostly Culex spp such as Culex gelidus and Culex quinquefasciatus were trapped and each of
which had fifty mosquitoes were tested for WNV by using the antigen test kit (Vectest®). The positive result
was confirmed by conventional RT-PCR. There was no the positive result from this survey. However, further

survey of WNV is still important not only in an enzootic host as mosquitoes but also others vertebrate animals.
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Abstract:

West Nile virus (WNV) is an RNA virus in Flaviviridae family. This agent has emerged worldwide as
a significant cause of viral encephalitis. WNV is maintained in an enzootic cycle between mosquitoes, birds and
mammals which mosquitoes are the WNV vector. Infection in human is associated mainly with nervous system
abnormally concerned encephalitis such as cognitive dysfunction, febrile illness, flaccid paralysis, and death
etc. Currently, the outbreaks of WNV have occurred globally especially in the areas that concerned with
migratory bird flyways for example America, Europe, Africa, and Asia. In Thailand, however, the official
WNYV infection has not been previously reported. Therefore, the survey of WNV in Thailand is important and
should be investigated especially in an enzootic cycle in area where is at high risk of WNV infection. Initially,
the survey of WNV was done in central Thailand, Petchburi and Nakhon-pathom provinces during July 2008 to
May 2010. Mosquitoes were collected by using light trap. There were four genera collected including Aedes,
Anopheles, Culex and Mansonia. Culex spp was abundant and frequently collected. Fifty pools, fifty mosquitoes
per each pool, mostly Culex spp such as Culex gelidus and Culex quinquefasciatus were trapped and each of
which had fifty mosquitoes were tested for WNV by using the antigen test kit (Vectest®). The positive result
was confirmed by conventional RT-PCR. There was no the positive result from this survey. However, further

survey of WNV is still important not only in an enzootic host as mosquitoes but also others vertebrate animals.

Keywords: West Nile virus (WNV), survey, mosquitoes, VecTest®, RT-PCR
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Abstract

West Nile virus (WNV) is an RNA virus in Flaviviridae family. This agent has emerged worldwide as
a significant cause of viral encephalitis. WNYV is maintained in an enzootic cycle between mosquitoes, birds and
mammals which mosquitoes are the WNV vector. Infection in human is associated mainly with nervous system
abnormally concerned encephalitis such as cognitive dysfunction, febrile illness, flaccid paralysis, and death
etc. Currently, the outbreaks of WNV have occurred globally especially in the areas that concerned with
migratory bird flyways for example America, Europe, Africa, and Asia. In Thailand, however, the official
WNYV infection has not been previously reported. Therefore, the survey of WNV in Thailand is important and
should be investigated especially in an enzootic cycle in area where is at high risk of WNV infection. Initially,
the survey of WNV was done in central Thailand, Petchburi and Nakhon-pathom provinces during July 2008 to
May 2010. Mosquitoes were collected by using light trap. There were four genera collected including Aedes,
Anopheles, Culex and Mansonia. Culex spp was abundant and frequently collected. Fifty pools, fifty mosquitoes
per each pool, mostly Culex spp such as Culex gelidus and Culex quinquefasciatus were trapped and each of
which had fifty mosquitoes were tested for WNV by using the antigen test kit (Vectest®). The positive result
was confirmed by conventional RT-PCR. There was no the positive result from this survey. However, further

survey of WNV is still important not only in an enzootic host as mosquitoes but also others vertebrate animals.

Keywords: West Nile virus (WNV), survey, mosquitoes, Vectest®, conventional RT-PCR
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di’ @ o A 1 Y (% 9 J dy
"IIENL“]f’E'JUl’JiﬁL’Jﬁ‘I/]Ulua wumiﬂmmag“lugmmaga Genbank A4ATITNUNANU

Sequences producing significant alignments:

Accession Description ‘ scﬁe :g:?é ‘ C%":e —‘Ua%ue ‘ i%t ‘
HM488124.1  west Nile virus isolate Whv-1/CTFS/BID-v4113/2008, complete gemnt 36.2 36.2 100% 0.87 100%
HM482123.1  West Nile virus isolate WHY-1/CTFS/BID-Y4112/2008, complete genn 26.2 36.2 100% 0.87 100%,
HM488122.1  West Mile wirus isolate WHY-1/CTFS/BID-Y4111/2006, complete gern 36.2 36.2 100% 0.87 100%
GU3BE8E3.1  West Nile virus isolate ILO70911CoHAL2 polyprotein gene, partial cds 36.2 36.2 100% 0.87 100%
GU386882.1  West Mile virus isolate [LO70905CoRSLE polyprotein gene, partial cds 36.2 36.2 100% 0.87 100%
GU2868E81.1  West Nile virus isolate ILO7090SCoRNLE polyprotein gene, partial cds 26.2 36.2 100% 0.87 100%,
EU3BEE79.1  West Nile virus isolate [LO70829CoIHb polyprotein gene, partial cds 36.2 36.2 100% 0.87 100%
EU3B6878.1  West Nile virus isolate [LO70829ColHa polyprotein gene, partial cds 36.2 36.2 100% 0.87 100%
GUIBEE77.1  West Nile virus isolate [LO70829CoDA polyprotein gene, partial cds 36.2 36.2 100% 0.87 100%
BU3BE876.1  West Nile virus isolate ILO70829CoIHL polyprotein qene, partial cds 262 36.2 100% 0.87 100%,
GU3BEE75.1  West Nile virus isolate ILO70824C0WWGE2 polyprotein gene, partial oo 36.2 36.2 100% 0.87 100%
GU3B6874.1  West Nile virus isolate [LO70822CoALGY polyprotein gene, partial cds 36.2 36.2 100% 0.87 100%
GU3BEE73.1  West Nile virus isolate [LO70822CoALG2 polyprotein gene, partial cds 36.2 36.2 100% 0.87 100%
EU286872.1  West Nile virus isolate [LO70816CoEC polyprotein gene, partial cds 26.2 36.2 100% 0.87 100%,
GU386871.1  West Mile virus isolate ILO70B16C0CA polyprotein gene, partial cds 26.2 36.2 100% 0.87 100%
GUIBEE70.1  West Nile virus isolate [LOFO815CoSH polyprotein gene, partial cds 36.2 36.2 100% 0.87 100%
GUIBE2E9.1  West Nile virus isolate [LOFOS15CoHA polyprotein gene, partial cds 36.2 36.2 100% 0.87 100%
GUI0E868.1  West Nile virus isolate ILOF0815CoMA polyprotein gene, partial cds 26.2 36.2 100% 0.87 100%
GU386867.1  West Mile virus isolate [LO70B09CoRME polyprotein gene, partial cds 26.2 36.2 100% 0.87 100%
GUIBEBE6.1  West Nile virus isolate [LO70809CoRNE polyprotein gene, partial cds 36.2 36.2 100% 0.87 100%
GUIBEBE5.1  West Nile virus isolate [LOT0809CoRME polyprotein gene, partial cds 36.2 36.2 100% 0.87 100%
5U386864.1 West Nile virus isolate ILO70809CoALG2 polyprotein gene, partial cds 36.2 30.2 100% 0.87 100%
GU3BEB63.1  West Nile virus isolate [LO70S08CoWWG2 polyprotein gene, partial oo 36.2 36.2 100% 0.87 100%

M3FUATIZIEY E 0178AT09 Thermocycle ﬁaammusifumuﬂwsﬁqmﬁzﬁmu@:”lws
wosihadu dail
1. RT-PCR master mixtures:
® SuperScript III RT/ Platinum Taq Mix 50 uLL
® ?X Reaction Mix (a buffer containing 0.4 mM of each ANTP, 3.2 mM MgSO4)
® Primers
® Templates
2. RT-PCR steps:
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QSJ‘ { a <3|
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7.5 MIANAITHUENT TN
9 1feyAdNA PureLink " Viral RNA/DNA Kits ¥09U3H"N Invitrogen U5gnouale
Funounan 4 dunou dail
1. Preparing lysate
2. Binding and washing
3. Elution
1. ﬂfumu preparing lysate
1.1 Add 25 microlites (ul) Proteinase K (included with the kit) into a sterile microcentrifuge
tube.
1.2 Add 200 ul of cell-free sample (equilibrated to room temperature) into the
microcentrifuge tube.
Note: If you are processing <200 pl sample, adjust final volume of the sample to 200 pl using
PBS or 0.9% NaCl.
1.3 Add 200 pl Lysis Buffer (containing 5.6 pug Carrier RNA). Close the tube lid and mix by
vortexing for 15 seconds.
1.4 Incubate at 56 °C for 15 minutes.
1.5 Briefly centrifuge the tube to remove any drops from the inside of the lid.

1.6 Proceed immediately to Binding and Washing Step.

2. ﬂfumau Binding and washing
2.1 Add 250 pl 96-100% ethanol to the lysate tube to obtain a final ethanol concentration of
37%, close the lid, and mix by vortexing for 15 seconds.
Note: If you are processing up to 10 samples, you may add ethanol to all tubes and then
vortex each tube.
2.2 Incubate the lysate with ethanol for 5 minutes at room temperature.
2.3 Briefly centrifuge the tube to remove any drops from the inside of the lid.
2.4 Transfer the above lysate with ethanol (~675 ul) onto the Viral Spin Column.
2.5 Close the lid and centrifuge the column at ~6,800 x g for 1 minute. Discard the collection
tube with the flowthrough.
Note: If you are processing >200 pl starting material, you need to perform multiple loading of
the lysate by transferring any remaining lysate to the same Viral Spin Column (above) and

centrifuge at 6,800 x g for 1 minute.

26



2.6 Place the spin column in a clean Wash Tube (2 ml) included with the kit and add 500 pl
Wash Buffer (W5) with ethanol to the spin column.

2.7 Close the lid and centrifuge the column at ~6,800 x g for 1 minute. Discard the flow-
through and place the spin column back into the Wash Tube.

Note: Additional Wash Tubes are available separately, if you do not wish to reuse the Wash
Tube.

2.8 Add 500 pl Wash Buffer (W5) with ethanol into the spin column.

2.9 Close the lid, centrifuge at ~6,800 x g for 1 minute. Discard the Wash Tube containing the
flow-through.

2.10 Place the spin column in another clean, Wash Tube (2 ml) included with the kit.

2.11 Centrifuge the column at maximum speed in a microcentrifuge for 1 minute to dry the
membrane completely. Discard the Wash Tube with the flow through.

2.12 Proceed to the Elution Step.

3. "f}’uﬁﬁluElution
3.1 Place the Viral Spin Column in a clean 1.5-ml Recovery Tube supplied with the kit.
3.2 Add 10-50 pl of Sterile, RNase-free water (E3) to the center of the column. Close the lid.
Note: You may use an elution volume of up to 150 pl for elution.
3.3 Incubate at room temperature for 1 minute.
3.4 Centrifuge the column at maximum speed for 1 minute. The Recovery Tube contains
purified viral nucleic acids. Remove and discard the spin column.
3.5 Store the purified RNA/DNA at -80°C or use the RNA/DNA for the desired downstream

application.
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The VecTest® West Nile Virus (WNV) Antigen Assay is a rapid immuno-
chromatographic assay intended for the qualitative determination of WNV antigen in
infected mosquitoes. Results from this assay canenable public health teams to:

® Continuously monitor mosquito vectors

® Focus vector control and eradication efforts
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® Deliver cost-effective prevention of disease
Summary

Assays which detect the disease-causing agents and pathogens in field populations of
arthropods, such as mosquitoes, make it possible to monitor the spread of disease, to identify
areas where there is risk of humans and other domestic animals contracting disease, and to more
efficiently target arthropod control measures. The recent emergence of West Nile Virus (WNV) in
the Western Hemisphere has prompted the development of several assays for the detection of
West Nile antigen in vector species.

Growth of the virus in cell culture and PCR-based molecular methods remain the
standard for virus identification. These methods require many reagents and multiple steps in a
lengthy procedure that must be performed using specialized instruments within the laboratory.

The VecTest® WNV Antigen Assay uses monoclonal antibodies against WNV and the
Flavivirus group to identify the presence or absence of viral antigen specific to WNV in
mosquitoes. The VecTest® WNV Antigen assay is a rapid, one step wicking assay providing rapid
results, ambient storage and requiring no specialized equipment.

Lack of a vaccine and the many unknowns concerning the transmission rate and involved
vectors necessitate mosquito control measures as the only means of controlling the spread of the
disease in human populations. The VecTest® WNV Antigen Assay provides a time-efficient and
costeffective method of controlling the spread of West Nile Virus.

Principle

The VecTest® WNV Antigen Assay is based on the dual monoclonal antibody
“sandwich” principle. The test is initiated by placing one VecTest® WNV dipstick into 250 ml
(0.25 ml) of ground mosquito extract. Antigen present in the solution binds to the specific
antibody with a gold sol particle label. As the antigen-antibody-gold complexes migrate through
the test zone containing immobilized WNV antibody, they bind to the immobilized antibody
forming a “sandwich”. The unbound dye complexes migrate out of the test zone and can be
captured later in the control zone. A reddish-purple line develops on the specific area of the test
zone when antigen is present. The control line, farthest from the sample, should always develop
provided the test has been carried out correctly.

Reagents
VecTest® WNV Antigen Assay is available as a unit of 50 single-use dipsticks. Each

VecTest® WNV Antigen Assay kit contains the following:
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50 VecTest® WNV Antigen Assay dipsticks in canisters with desiccant cap Test Zone:
§ Monoclonal antibodies to WNV immobilized on a membrane
Control Zone:
§ Polyclonal goat antibody to mouse immunoglobulins immobilized on a
membrane
Conjugate Pad:
§ Gold complexed to monoclonal antibodies to flavivirus Grinding Solution (3 x
44 mL)
Storage and Stability
The VecTest® WNV Antigen Assay dipsticks and unopened Grinding Solution are stable
up to the expiration date when stored at room temperature (10-30°C or 50-86°F). To obtain good
test results, dipsticks should be kept tightly closed in the provided container until ready for use.
Specimen Collection and Preparation
Mosquitoes: Use mosquitoes captured using the method(s), which best support(s) the
sampling of West Nile fever vectors in the geographic area in which testing is to be done.
Storage: Mosquitoes should be used immediately or dried for later use. Mosquito homogenate
should be used immediately or stored at -20°C.
Procedure Materials Provided
§ VecTest® WNV Antigen Assay dipsticks (total of
50) in two canisters with desiccant cap
§ 3 bottles of Grinding Solution (44 ml each)
§ 50 culture tubes
§ 200 copper coated BBs in a container
§ 50 conical tubes
§ 5 ten-hole tube racks
§ Instructional insert
Materials Required (but not provided)
§ Timing device
§ Pipette
§ Vortex machine
§ Centrifuge (optional)

§ Motorized grinder (optional)
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Guidelines for Handling the Grinding Solution
Before use, the Grinding Solution should be mixed by gently inverting the bottle five
times. Procedure Outline 5. Determine the test results by removing the test strip and comparing it

to the pictorial sample provided on the back of this insert.

WNV NEGATIVE POSITIVE

1. Place up to 50 female mosquitoes into a plastic culture tube provided in the kit.

2. Dispense 2.5 mL of Grinding Solution onto the mosquitoes and add four copper-coated
BBs provided in the kit.

3. Vortex the capped tube for 1 minute at high speed until the mosquito
pool is homogenized into a slurry. (A centrifugation step may be performed to remove excess
mosquito debris before running the test.)

4. Dispense 250 ml of mosquito homogenate into a conical tube provided, place the tube
into the tube stand provided, and insert a test strip from the canister with the arrows pointing
down. (Replace the desiccant cap on the canister to protect the remaining strips from moisture.)
Wait 15 minutes for the test to be completed.

Results

The presence of only a control line on the dipstick indicates a negative test result. The

presence of two lines indicates the presence of West Nile virus antigen. Results should be read

within 30 minutes of performing the assay.

Limitations

It is not recommended to test more than 50 mosquitoes per 2.5 mL of grinding solution
with one VecTest® WNV dipstick. The testing volume of the homogenized solution should be
250 ml +/- 25 ml. The amount of mosquito debris in larger quantities may interfere with the
interpretation of results. The amount of foam remaining in the solution after homogenization
should be minimized.

The VecTest® WNV dipstick detects the presence of West Nile Antigen in many vector
species. Aedes albopictus, Ae. atropalpus, Ae. japonicus, Ae. sollicitans and Culex pipiens have
been the most common carrier for West Nile Virus in the eastern United States. Other species of

Aedes and Culex will also act as vectors
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Precautions

1. When handling the dipsticks, use care to contact them only on the top labeled portion. Do
not touch the middle (membrane) section, as this may damage or contaminate the control
and test lines. Follow specific local, State and Federal (CDC recommended) guidelines in
handling of samples and conducting any laboratory or field procedures on any material
associated with infectious pathogens.

2. Do not use the test beyond expiration date.

3. Leave the test strips in the strip container, tightly closed until just before use.

4. Follow package insert instructions to ensure optimum test performance.

5. The grinding solution included in the kit contain sodium azide as a preservative, which
may react with lead or copper in plumbing to form potentially explosive metal azides.

6. Upon disposal, always flush with a large volume of water to prevent azide buildup.

Specific Performance Characteristics

Sensitivity/specificity studies were performed during assay development in a laboratory
setting. The WNV assay sensitivity is 103 fold dilution of a culture antigen, and 5-6 Log10
PFU/ml WNV in laboratory infected mosquito pools when individual WNV assay was tested. No
cross-reactivity was seen between the WNV and SLE antigens. One infected mosquito could be
detected in a pool of 50 mosquitoes ground in a 2.5 ml sample according to results from CDC

(Fort Collins,CO).
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