Standard operating procedures for vector surveillance of Dengue virus
1. Introduction
Dengue virus causes dengue fever in humans which is characterized by symptoms like fever, joint and muscle pain, rashes, pain behind the eyes, headache, nausea, vomiting and fatigue. Dengue virus is transmitted to the humans by female Aedes aegypti or Aedes albopictus mosquitoes during a bite for the consumption of blood. Female Aedes mosquitoes require blood meals for the development of their eggs; this dependence on blood meal for reproduction is called anautogeny. Therefore female Aedes mosquitoes bite humans to acquire blood meal, during which the mosquitoes also acquire the pathogens like dengue, chikungunya, zika virus etc from the infected hosts. These viruses upon entering the mosquito’s gut spreads to the different parts of the mosquito’s body. Once the virus reaches to the salivary glands and is released in the saliva of a mosquito, that mosquito can now transmit this virus to any host during the consumption of next blood meal. To understand the dynamics of dengue virus in the mosquito populations it is important to conduct dengue vector surveillance studies. In a dengue vector surveillance study, Aedes mosquitoes and their larvae are collected from the natural breeding sites of these mosquitoes and are screened for the presence of dengue virus. Such field collections are performed periodically in an interval of 10-30 days. Also the impact of various factors like temperature, rain, humidity and water salinity on dengue virus prevalence in the mosquitoes is studied. Another aspect is to study the evolution of virus in the mosquitoes by analyzing the variations in the genome of virus samples isolated from the field collected mosquitoes. Data collected in a vector surveillance study helps us to understand and predict the spread of Dengue virus in an area. This information also aids researchers and virus/vector control departments to develop the efficient disease control strategies. 

Study Description - This study involves identification of Aedes mosquito’s breeding sites in the area under study for field collection of Aedes mosquitoes/larvae for qualitative and quantitative analysis of dengue virus in the collected samples, using PCR. These samples could be potential carriers of arboviruses. Therefore, viral inactivation and lysis of the field collected samples should be performed using Trizol reagent at the site of collection (Blow et al 2004, Bergen et al 2020). Then the virus inactivated mosquito/larvae samples should be brought to the lab stored at -80°C till further use. Remaining steps of total RNA isolation should be performed in the lab, followed by PCR using dengue specific primers. PCR products will be analyzed using agarose gel electrophoresis.

2. Objective

Qualitative detection of dengue virus in field collected Aedes samples.

3. Requirements
Material requirement
Reagents

Trizol (Invitrogen 15596026)
Chloroform (Merck C2432)
Isopropanol (Merck 19516)
Ethanol (Merck 107017 or CS)
DEPC treated water (or Nuclease free water- Thermo Fisher - 10977015)
Hypochlorite solution (Qualigens-Q27908)
PCR kit (Takara RR055A)
RNA isolation kit 
Agarose 

DNA dye and Ladder for gel electrophoresis

Consumables

Lab coat

Gloves
Pipettes (P20, P200, P1000)

Pipette tips.

Plastic containers for larvae collection

Strainers or sieves for larvae collection/separation 

Plastic pestles for micro-tube (SP Bel-Art F65000-9002)

Equipments

Ice box/ mini coolers

Refrigerated centrifuge

-20°C storage

-80°C storage

Micro-spectrophotometer

4. Procedure

4.1 Identification of sampling sites and sample collection

· To initiate the mosquito sampling work, look for potential breeding sites of the Aedes mosquitoes.  Since Aedes prefer containers with clean water for laying eggs, open fresh water containers, water coolers, over head tanks, concrete tanks, etc are the primary spots where Aedes mosquito breeding is found.
· Once the Aedes breeding is found, collect the samples using the plastic sieve from the containers and transfer the samples in collection tubes. Collection tubes are pre-filled with 300-500µL of Trizol reagent and kept in the ice box or mini-coolers during the field collections.
**In case adult Aedes mosquitoes are spotted at any site, catch the adults using portable insect collecting vacuum pumps or aspirators.
***Samples collected from a single container are pooled in a single tube. Also, depending on the spotting of Aedes in an area, specimens collected within a range of 100 meters on any particular day could also be pooled together in case of frequent spotting Aedes breeding in that area.

· Add no more than 10 larvae/pupae samples in a single tube and not more than 5 adults in a single tube containing Trizol.
· Homogenize the collected samples with sterile microcentrifuge tube pestles at the site of collection and store the samples in an ice-box or mini-cooler. Take the collected samples to the lab and store at -80°C.

4.2 RNA isolation
· Make up the final volume of trizol in sample tubes to 500 µL or 1000 µL. 
· Incubate the tubes for 10 minutes at room temperature.

· Centrifuge the tubes at 5000g for 10 minutes at 4°C to remove debris and transfer the supernatant to fresh tubes.

· Add 200µL of chloroform per 1mL of trizol, to each tube and vortex the tubes vigorously for 15 seconds. Incubate the tubes at room temperature for 5 minutes.

· Centrifuge the tubes at 12000g for 15 minutes at 4°C.

· Collect the aqueous phase that appears on the top carefully, and transfer it to a fresh tube.

· Add 500µL of isopropanol per 1mL of trizol, to each tube containing aqueous phase collected in the last step and incubate at room temperature for 15 minutes or at -20°C overnight.

· Centrifuge the tubes at 12000g for 15 minutes.

· Remove the supernatant and wash the pellet twice with 500 µL of 75% ethanol.

· Remove the ethanol completely and air-dry the pellet for 10 minutes.

· Add 10-50 µL of nuclease free water to dissolve the pellet.

· Assess the quality and quantity of the RNA on micro-spectrophotometer.
4.3 PCR

· At Delhi cluster we have been using Takara’s PrimeScript One Step RT-PCR Kit Ver.2 (Catalog number – RR055A or RR055B) following the manufacturer’s protocol.

· List of primers used in the study are given below – 

	Sequence Name
	Sequence 5' - 3'

	DENV Universal Forward
	TCAATATGCTGAAACGCGCGAGAAACCG

	DENV Universal Reverse
	TTGCACCAACAGTCAATGTCTTCAGGTTC

	DENV1 Reverse
	CGTCTCAGTGATCCGGGGG

	DENV2 Reverse
	CGCCACAAGGGCCATGAACAG

	DENV3 Reverse
	TAACATCATCATGAGACAGAGC

	DENV4 Reverse
	CTCTGTTGTCTTAAACAAGAGA

	RPS17 Forward 
	CCCGGTTGACGATGGATTT

	RPS17 Reverse 
	TCACGAAACCAGCGATCTTATT

	CHIKV Forward
	TACCCATTTATGTGGGGC

	CHIKV Reverse
	GCCTTTGTACACCACGATT


 *RPS17 is used as a internal/housekeeping control for Aedes mosquitoes.
5. Precautions and points to remember
· Cover your skin completely to avoid mosquito bites while visiting mosquito collection sites.

· Seek consent from the local authorities or residents prior to mosquito collection visits.

· Keep ice box or mini-cooler ready with MCTs filled with Trizol reagent while going for field collections.
· Label the tubes properly at the time of sample collection.

· Wear clean lab coat and gloves while performing RNA isolation.
· Use chemical hood for handling/ aliquoting the chemicals. 

· Change gloves frequently and discard in autoclavable bags.

· Discard used pipette tips in 10% bleach/hypochlorite solution.

· Used tubes containing samples should be discarded in autoclavable bags.

· Avoid spillage of samples at the lab. In case of spillage, area should be properly cleaned with 10% bleach and ethanol.

· In each larval breeding site, the following information will be recorded: coordinates of the breeding site (using GPS), date and time of larval collection, weather conditions, type of breeding site.
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