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Introduction

RNA isolater
Total RNA Extraction Reagent

The Vazyme RNA Isolater Total RNA Extraction Reagent uses guanidinium isothiocyanate and phenol, with high lysis ability. It can lyse cells and tissues in
short time, keeping integrity of RNA. The RNA isolater Total RNA Extraction Reagent is widely used for RNA extraction of cultured cells, animal tissues,
microorganisms, and plant tissues with weak secondary metabolism (i.e. seedling and spire). Samples will be lysed thoroughly in RNA isolater and form
supernatant, interlayer, and organic layer (bright red sublayer). RNA is distributed in the upper water phase. Remove the RNA-containing supernatant layer
and treat with isopropanol to extract the total RNA.
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Store at 4℃ and protect from light.

Storage
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Contents of Kits

Protocol Summary

Chloroform, Isopropanol, 75% ethanol prepared with DEPC water, and DEPC water

Additional Material Required

This reagent contains phenol, which is toxic and corrosive. Inhalation, skin contacting and ingestion may result in bodily injuries. Wear personal protective
equipment, including protective clothing, gloves, safety glasses, face masks, etc. In case of eye contact, flush with water and seek medical attention.
In case of skin contact, flush with Polyethylene Glycol 400 and seek medical attention.
In case of irritation, seek medical attention.

Cautions

Components R401-01

RNA isolater Total RNA Extraction Reagent 100 ml

Tissue
↓

Homogenize in RNA isolater or triturate in
liquid nitrogen and dissolve by RNA isolater.

Cultured cells
↓

Add Chloroform of 1/5 solution volume, mix vigorously,
and place on ice (4℃) for 5 min.

↓
Centrifuge at 12,000 × g for 15 min at 4℃.

↓
Transfer the supernatant to a new tube, add equal volume of

isopropanol, and and place on ice (4℃) for 10 min.
↓

Centrifuge at 12,000 × g for 10 min at 4℃.
↓

Rinse with 75% ethanol.
↓

Centrifuge at 12,000 × g for 5 min at 4℃.
↓

Discard the supernatant, dry the RNA-containing pellet,
and dissolve the pellet with DEPC treated water.

↓
Test the integrity of RNA using gel electrophoresis,

test the purity and concentration with a spectrophotometer.

Add RNA isolater and
lyse by pipetting.
↓↓



Protocol
1. Preparations

The key to successfully extracting RNA is to avoid RNase contamination. It is very important to take the following steps to eliminate trace RNase contamination
of the samples:

1.1. Wear clear disposable gloves, operate in isolated and clean areas, and avoid talking during extraction in order to avoid contamination from sweat and
saliva RNase.

1.2. All instruments should be RNase free, including pipette tips and centrifuge tubes and used exclusively for RNA experiments.

1.3. All reagents should be RNase free and used exclusively for RNA experiments with extra care to avoid cross contamination. DEPC treated water aliquots
are recommended for all reagents.

2. Disruption and Homogenization of Samples

The maximum sample size per 1 ml RNA isolater Total RNA Extraction Reagent is as follows:

2A. For Adherent Cells

2A.1. Remove the culture media and rinse once with PBS.

2A.2. Add 1 ml-3 ml of RNA Isolater per 10 cm2 culture area, ensuring the entire surface of cells is covered. Detach the cells from the dish by pipetting up and down.

2A.3. Transfer the cell lysate to a 1.5 ml centrifuge tube, and continue to pipette up and down repeatedly until no conspicuous particulates exist. Put the tube
on ice for 5 min.

2B. For Suspended Cells

2B.1. Centrifuge to collect cells and rinse once with PBS.

2B.2. Add 1 ml of RNA isolater Total RNA Extraction Reagent to 5×106-107 cells.
2B.3. Pipette up and down repeatedly until no conspicuous particulates exist. Put the tube on ice for 5 min.

2C. For Animal/Plant Tissues

2C.1. Quickly freeze the fresh tissues with liquid nitrogen and transfer the frozen tissues into a liquid nitrogen cooled mortar. Use a pestle to grind the tissue
while continually adding liquid nitrogen until the tissue turns into powder completely (no conspicuous particulates exist).

Note: Insufficient grinding will lead to poor yield and quality of RNA .

2C.2. Add RNA isolater into the mortar until the powder sample is covered. Wait until the samples thoroughly dissolve, continue grinding with the pestle until
the solution becomes transparent.

2C.3. Transfer the lysate to a new centrifuge tube. Centrifuge at 12,000×g for 5 min at 4℃. Carefully transfer the RNA containing supernatant to a new tube.

Note: For Non-Liquid Nitrogen Option, slice the fresh tissue and immerse in RNA Isolater. Homogenize solution at high speed with electric homogenizer and repeat Step 2C.3. Or,
keep the fresh tissue in RNA Keeper Tissue Stabilizer (Vazyme, #R501) at room temperature for 1 week or at -20℃/-80℃ for 1 month or longer. Then homogenize solution at high
speed with electric homogenizer and repeat Step 2C.3.

Note: Larger sample sizes may lead to incomplete lysis and low RNA purity and yield.

Vazyme Biotech Co., Ltd Order: global@vazyme.com Support: support@vazyme.com

www.vazyme.com For research use only, not for use in diagnostic procedures.

Adherent cells

Suspended cells or Yeast

Bacteria

Whole blood

Animal tissue

Plant tissue (low polysaccharide and polyphenol content)

10 cm2 culture area

5×106-107 cells
5×107 cells

100 µl

50 mg-100 mg

15 mg-30 mg

3. Extraction of Total RNA

3.1. Add Chloroform of 1/5 solution volume into the lysis solution. Carefully seal the centrifuge tube and vigorously shake for 15 sec until an emulsion forms.
Put the tube on ice (4℃) for 5 min.

3.2. Centrifuge the tube at 12,000×g for 15 min at 4℃.
Note: It is important to make sure that this step be performed at low temperature to avoid gDNA contamination.

3.3. Slowly and carefully take the centrifuge tube. The solution is now separated into three layers: a colorless, RNA containing upper layer, a white, DNA-
containing middle layer, and a red, Organic matter-containing lower layer. Carefully collect the upper layer without disrupting the middle layer and transfer it to
a new centrifuge tube.

Note: The volume of upper layer is about 60% of the initial RNA isolater, which means that the upper layer is about 600 µl in 1 ml RNA isolater. It is recommended to collect only 400-
500 µl of upper layer liquid to avoid touching the middle layer and potential DNA contamination.

4. Add equal volume of Isopropanol to the tube. Carefully seal the tube and invert repeatedly. Put the tube on ice (4℃) for 10 min.

5. Centrifuge the tube at 12,000×g for 10 min at 4℃. Generally, a white pellet will form.

6. Carefully remove and discard the supernatant. Add 1 ml of 75% ethanol (freshly prepared with DEPC water). Rinse the cap and wall of the tube thoroughly
and suspend the pellet by manually shaking the tube. Leave the tube at room temperature for 3 min-5 min.

7. Centrifuge the tube at 12,000×g for 5 min at 4℃ and carefully discard the supernatant.
Note: Discard supernatant as possible as you can to avoid residual impurities. It is recommended to centrifuge gently to collect the remaining supernatant at the bottom of the tube
and pipette it off.

8. Dry the RNA pellet for 2 min-5 min at room temperature. Avoid over drying.

9. Add appropriate volume of DEPC water to dissolve the RNA pellet thoroughly by pipetting up and down if necessary. Take a small aliquot for testing and
store the test at -80℃.
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SYSTEMS

4. RNA Quality Confirmation

4A. RNA Integrity

Mix 1 µl of RNA solution, 8 µl of TE buffer, and 1 µl of 10× loading buffer. Load to a 1% agarose gel for electrophoresis.

Three visible bands in the results indicate high quality RNA.

4B. Purity and Concentration

4B.1. Dilute the RNA with TE buffer. Measure the optical density (OD) of the solution at 260 nm and 280 nm. The ratio of OD260/OD280 for pure RNA is
between1.8 and 2.2. A ration <1.8 indicates contamination of DNA or protein. A ration <1.6 indicates that RNA is not dissolved thoroughly.

4B.2. The RNA concentration can be calculated as follows:

RNA concentration (ng/µl) = OD260nm × Dilution Ration × 40

FAQs and Troubleshooting
Q.1. How do I prevent my RNA from degradation?
A1. Check all the reagents and equipment used to extract RNA is clean and free of RNase. RNA degradation usually occurs during sample
crushing/homogenization. RNA extraction is the process of crushing, homogenization, destroying cell structure and releasing RNA to liquid and then extracting
it. Sample endogenous RNase will degrade RNA when the samples are separated from living body or original growing environment. The speed of degradation
depends on the content of endogenous RNase and temperature. Two methods are available to reduce the activity of endogenous RNases:

(1) Add RNA isolater immediately for rapid and thorough homogenization. It is suited for cultured cells and tissues with low endogenous RNase content and
easy for homogenization.

(2) Tissues that are difficult to homogenize or contain high concentrations of endogenous RNases (such as liver, pancreas, spleen, muscles, or plant tissues)
should be sliced into small pieces and immediately frozen in liquid nitrogen. And then crush/homogenate according to instructions in Step 2. Ensure that liquid
nitrogen frozen samples do not thaw while grinding. Ice crystal will form in the thawing samples and destroy the internal structure of cells, increasing
endogenous RNase levels. After crushing and homogenization of the samples, RNA isolater will get to isolated RNA and protect RNA from degradation.

Q2. How can I store tissue samples if I cannot immediately extract RNA?
A2. Quickly freeze fresh tissues with liquid nitrogen and store the tissues in liquid nitrogen. Or transfer the tissues to -80℃ for storage. Or keep the fresh tissue
in RNA Keeper Tissue Stabilizer (Vazyme, #R501) at room temperature for 1 week, or at -20℃/-80℃ for 1 month or longer. And then homogenize solution at
high speed with electric homogenizer. Notes: Don’t place the fresh tissues at -80℃ directly. Or, the endogenous RNase will degrade RNA during the slow
freezing procedure.

Q3. How to prevent genomic DNA contamination?
A3. It is important to perform the chloroform extraction step at low temperature (2℃-8℃) with high-speed centrifugation. RNA will remain in the upper aqueous
phase, while DNA remains in the middle chloroform layer. Small amounts of chloroform will mix with water at room temperature, potentially contaminating the
RNA with DNA. Centrifugation at high speed and at low temperatures will prevent DNA contamination. Also, it is recommended to avoid disrupting the middle
layer and sacrificing a small portion of the upper layer when collecting the supernatant containing RNA.

Q4. There is no RNA pellet when centrifuge after the isopropanol wash.
A4. The RNA concentration may be low. Incubate the sample in isopropanol, for 10-30 min at 4℃ to -20℃ before centrifugation. If pellet is still not visible,
remove the supernatant using a pipette rather than pouring.

Q5. How should I store extracted RNA?
A5. For long term storage, divide RNA into small aliquots and store at -80℃. RNA can also be stored at -20℃ for a short period of time. Please use as soon as
possible.

Q6. Why does my RT-PCR fail?
A. Check if all the RT-PCR components and reagents are working properly. When the reaction system is all right, RNA degradation is the main reason causing
failure. RNA usually degrades during extraction and degrades seriously along with long term storage. Check RNA integrity using 1% agarose gel
electrophoresis. Intact total mammalian RNA will separate into three sharp bands, which at 28S, 18S, and 5S respectively. Blurry or diffuse band shape
suggests RNA is starting to degrade. Increase the amounts of templates and start reverse transcription immediately. If only a single band with very small
molecular weight or no bands can be seen, the RNA is degraded completely and useable. Additionally, the purity of RNA can influence the reaction, so be sure
to treat water and ethanol with DEPC water to thoroughly wash the RNA pellet.


