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B Introduction
Visual detection of the presence or absence of viral infection in plants by observing plant appearance
is difficult, unlike in the case of bacterial or fungal diseases. Currently, plant virus diagnostics such
as immunological techniques using antibodies (e.g., ELISA) and/or genetic techniques using nucleic
acid-based methods (e.g., PCR), are available for known viruses but not for the unknown ones.
dsRNA isolation, exhaustive amplification, cloning, and sequencing (DECS) is a technique for
isolating double-stranded RNA derived from plant RNA viruses using a unique dsRNA binding
protein, followed by identification of the viral species by obtaining its sequence information. The
DECS method was developed by the Iwate Biotechnology Research Center (IBRC), Iwate, Japan.

B Product Description
The Plant Viral dsRNA Enrichment Kit is used to perform the plant viral dsSRNA enrichment step in

the DECS procedure. The kit uses a dSRNA-binding (DRB) protein derived from Arabidopsis
thaliana to bind and enrich viral dsRNA from infected plants. Enriched dsRNA can easily be
observed by electrophoresis. Crude tissue lysate of infected plants can be used as the starting
material. If it is necessary to identify the infecting virus, the recovered dsRNA is reverse-transcribed,
and the resultant cDNA library is amplified by PCR and then sequenced.

m Kit Components 50 tests

5345-100 :
1. DRB protein 1 mg/mL I mL
2. Positive Control dSRNA 500 ng/pL 10 uL
5345-200 :
3. Binding Buffer 100 mM Tris-HCI (pH 7.0), 100 mM NaCl, 10 mM MgCl, 50 mL
4. Lysis Buffer 1x Binding Buffer, 1% Tween-20 25 mL
5. Wash Buffer 1x Binding Buffer, 0.1% Tween-20 50 mL
6. Elution Buffer* 10 mM Tris-HCI (pH 8.0), 5 mM EDTA, 0.5% SDS I mL
7. TE Buffer 10 mM Tris-HCI (pH 8.0), 1 mM EDTA 1.5mL (x 2)
8. Glutathione resin  50% slurry in Binding Buffer containing preservative 1.5mL (x 2)

*If SDS in Elution buffer may precipitate out, warm the buffer at 37°C to dissolve precipitate and mix well before use.

B Storage and Stability
5345-100: Stable for 12 months from the date of purchase when stored at -20°C to -30°C.
5345-200: Stable for 12 months from the date of purchase when stored at 2°C to 8°C.

B Materials required but not provided
+  Pipettors and pipette tips*

1.5-mL microcentrifuge tubes*

*We recommend using low-retention type tips and tubes.
Microcentrifuge capable of 2,000-10,000 x g

Tube rotator

Ethidium bromide

DNA ladder markers



Gel loading dye

Agarose gel for electrophoresis

TAE buftfer for electrophoresis

Electrophoresis device

UV transilluminator

RNA extraction reagent (e.g., Rizo (Japan), code no. RS-0001N)
WTA kit (e.g., Sigma-Aldrich (USA), code no. WTA1 or WTA2)

B Procedure Summary

For Electrophoretic Detection For Sequencing Identification
Plant tissue
Total RNA (> 50 ug) or Total RNA (> 50 pg)

Crude extract (0.2 g-1.0 g of plant tissue)

<« DRB protein 20 pL
For 10 min at RT (20-25°C)

< Glutathione resin 60 pL

For 30 min at RT with rotation

\J
2 times Wash 3 times
A
200 | dsRNA | 50 L
For 5 min at RT Heat at 99°C for 3 min, chill quickly on ice
Agarose Gel Electrophoresis Whole Transcriptome Amplification
Gel Staining, Imaging Cloning
Y
Sequencing




B Protocol

1. Sample preparation

We recommend the use of plant materials in which the virus is expected to replicate at high levels,
such as growing leaves and stems, instead of parts already showing disease symptoms.

<For total RNA>

This kit does not contain reagents for total RNA extraction. We recommend that total RNA be
extracted using the acid-guanidium-phenol-chloroform (AGPC) method or commercial reagents
based on it (e.g., TRIzol, Life Technologies). However, some plants contain significant amounts of
compounds, such as polyphenolics and complex polysaccharides, that interfere with RNA extraction.
In this case, it is advisable to use RNA extraction kits (e.g., RNA Suisui Series, Rizo, Japan)
optimized for plant materials.

<For crude extracts>

1) Homogenize 0.2-1.0 g of plant tissue with a mortar and pestle in 500 pL of Lysis Buffer.

2) Centrifuge at 10,000 x g for 5 min at 4°C and transfer the supernatant to a new 1.5-mL tube (be
careful not to transfer any precipitate).
*The more plant tissue used, the easier it is to observe the results of electrophoresis.
*If using crude extracts, we recommend using a healthy plant sample as a negative control,
because non-specific bands such as genomic DNA and ribosomal RNAs often appear in
electrophoresis. For sequencing, we recommend the use of purified total RNA in order to avoid
amplifying non-specific products co-isolated in the eluted sample.

2. dsRNA enrichment

1) Add Binding Buffer to total RNA (>50 pg) to bring the total volume to 500 pL.
*If using crude extracts, start from Step 2.
*If desired, use 2 puL (1 pg) of Positive Control dsRNA (blue cap) per assay.

2) Add 20 pL of DRB protein (yellow cap), mix by inverting, and incubate for 10 min at room
temperature (RT, 20-25°C).

3) Mix glutathione resin (brown cap) well by inverting tube several times, then add 60 pL to the
mixture from step 2.

4) Mix by inverting for 30 min at RT.

5) Centrifuge at 2,000 x g for 10 sec at RT and discard the supernatant.

6) Add 500 pL of Wash Buffer.

7) Centrifuge at 2,000 x g for 10 sec at RT and discard the supernatant.

8) Repeat steps 6-7 once again (for a total of two times).

Further procedures depend on the desired method of analysis.

<Protocol for agarose gel electrophoresis>
9) Add 20 pL of Elution Buffer (red cap) to the washed resin from step 8 and mix by tapping.
10) Incubate for 5 min at RT.
11) Centrifuge at 2,000 x g for 10 sec at RT and transfer the supernatant to a new 1.5-mL tube.
12) Add an appropriate amount of gel loading dye to half or all of the eluted solution.
13) Place a 0.7-1.0% agarose gel in the electrophoresis apparatus.
14) Add enough TAE buffer to cover the gel with about 2-3 mm of buffer.
15) Apply the samples to the gel and run with a DNA ladder.
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16)

17)

Submerge the gel in 0.5-1 pg/mL ethidium bromide (EtBr).

* Note that EtBr is a carcinogenic chemical. Be sure to use gloves when handling it.

Bands can be visualized using a UV-illuminator.

* The electrophoretic mobility shift of RNA is slightly different from that of DNA. However, a
DNA ladder can be used as a size marker if accurate measurement of RNA length is not
necessary.

* Post-staining with EtBr is preferable because pre-staining tends to result in high background.
* The remaining half of the sample from step 12 can be used as a template for whole
transcriptome amplification. In this case, purification of the dSRNA by phenol/chloroform
extraction and ethanol precipitation is recommended because of the presence of SDS in the
Elution Buffer.

(Appendix) Protocol for phenol/chloroform extraction and ethanol precipitation

a)
b)
©)

d)
e)
f)
g)
h)
i)

Add TE buffer to the extracted dsSRNA solution to bring the total volume to 200 pL.

Add 200 pL of phenol/chloroform (1:1) and vortex.

Centrifuge at 10,000 x g for 3 min at 4°C and transfer the upper aqueous layer to a new 1.5-mL
tube.

Initially add 20 pL of 3M NaOAc (pH 5.2), then add 500 pL of 100% ethanol (EtOH).

Mix well by inverting the tube and incubate for 20 min at -20°C.

Centrifuge at 10,000 x g for 10 min at 4°C and discard the supernatant.

Add 500 pL of 70% EtOH and mix by inverting the tube.

Centrifuge at 10,000 x g for 3 min at 4°C and discard the supernatant.

Air-dry the pellet for 5-10 min and dissolve in an appropriate volume of RNase-free water.

<Protocol for sequence analysis>

9)
10)
11)
12)
13)
14)

Wash the resin a third time by adding 500 uL of Binding Buffer.

Centrifuge at 2,000 x g for 10 sec at RT and discard the supernatant.

Add 50 pL of TE Buffer (clear cap).

Incubate for 3 min at 99°C and quickly chill on ice water for 5 min.

Centrifuge at 2,000 x g for 10 sec at RT and transfer the supernatant to a new 1.5-mL tube.
The extracted and denatured dsRNA can be used as a template for whole transcriptome
amplification. Store at -80°C if not used immediately.

Further DECS procedures include whole transcriptome amplification, cloning, and sequencing or

next-generation sequencing. For more information, see instructions for each instrument and reagent.
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B Results of agarose gel electrophoresis

Nucleic acids such as DNA and RNA can be separated on an agarose gel by electrophoresis

according to their molecular weights and then visualized with EtBr staining. The isolation of viral

dsRNA from an infected plant can be confirmed by electrophoresis if it is efficiently enriched using

this product (the molecular weight will depend on the viral species).

We used this kit to extract dsSRNA from two types of sample: a crude extract from healthy tobacco

leaves and one from tobacco leaves infected with cucumber mosaic virus (CMV). The result shows

successful detection of a specific band of dsSRNA from the CMV-infected sample (lane 2). The

analysis included the 500-bp positive control (PC) dsRNA in lane 3 for protocol verification.
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5345-100 :

1. DRB protein 1 mg/mL 1 mL

2. Positive Control dsRNA 500 ng/uL. 10 uL
5345-200 :

3. Binding Buffer 100 mM Tris-HCI (pH 7.0), 100 mM NaCl, 10 mM MgCl» 50 mL

4. Lysis Buffer 1x Binding Buffer, 1% Tween-20 25mL

5. Wash Buffer 1x Binding Buffer, 0.1% Tween-20 50 mL

6. Elution Buffer* 10 mM Tris-HCI (pH 8.0), 5 mM EDTA, 0.5% SDS 1 mL

7. TE Buffer 10 mM Tris-HCI (pH 8.0), 1 mM EDTA 1.5 mL (x 2)

8. Glutathione resin 50% slurry in Binding Buffer containing preservative 1.5mL (x2)

*SDSAHTH L TWDEA, 37°CTHEM L., L<EMLTHD THEHS S,

m RELED
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RNAHFZEE (e.g., Rizo (Japan), code no. RS-0001N)
WTARIE (e.g., Sigma-Aldrich (USA), code no. WTA1 or WTA2)
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1) FEM#AAE 0.2~1.0 g {2 500 pL O Lysis Buffer % /il 2 CHL&k & FLAE TR L £7,

2) IR %A 10,000 x g, 547, 4°C Timlo L, EEZH LW ISmL Fa—7 1B LT, (ThE
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2. dsRNA J#E

1) £ RNA (50 ug LA ) #HtY . Binding Buffer T&A &% 500 pL (28 bH £ 9,
VTR 2 T 25513 D ) B igH T 7230,
P EEZ )G U C Positive Control dsSRNA (¥ v 7)) Z 1[E[2uL (1 pg) EHL T 7EE W,

2) DRB protein (¥ v v 7)) % 20 uL Nz THERENEFI L, ZiR (20~25°C) T 10 ZrfHlFRE L
e

3) Glutathione resin (7 /v &% FA4 HHE) (BF v > 7)) ZHEEEE LT+ F L, 60 pL fi
ZET,

4) 2R T 30 s ESENEF L £,

5) 2,000 x g, 10 7, = TiELL, EEEBRELET,

6) Wash Buffer Z 500 uL iz £,
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8) 6)-NZ = HIC 1V RLET, (F2E)
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9) 8)DMINEIZ Elution Buffer (JR¥F¥ »7) A 20uL M2 TH¥ v B TRELET,
10) =i T 5 3 [FIFE L £,

11) 2,000 x g, 10>, SR T=LL, EEEZHF LW ISmL F=2—7IZBLET,

12) Y& F 72 (32 81256 £ D DNA loading dye # 2 £ 97,

13) 0.7~1.0%D 7T Ha—A7 )L KE#EREICE v F LET,

14) TAE Ny 7 7 —TH A &RLET, (FL% 2~3mm iz D)

15) ZWH oI NET 774 L, DNA X —~—Hh—& L blo, EXRKEILET,
16) =F v Lr7ra~vA R (05~1pugmL) THLERELET,
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