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Overview

. Overview

Introduction and Principle

DxGene' ™ Tissue and Cell line Total RNA
Extraction Kit is developed and optimized for
total RNA of high quality extraction from cell
lines and tissue samples including lipid tissue
samples.It can be used with DxGene™ Total
RNA Quantitation Kit,DxGeneTM Her2 Test Kit,
DxGene™ EGFR Test Kit, DxGene™ Beta-actin
Test Kit and DxGene™ Her2 Duplex Test Kit,
providing total RNA of high quality for detecting
and quatitation of Her2 and EGFR gene
accurately in cell and tissue samples

DxGene' ™ Tissue and Cell line Total RNA
Extraction Kit integrates traditional
phenol/guanidine-based lysis and
silica-gel-membrane  purification  of total
RNA.The kit also provides Ezol™ lysis
reagent,designed to facilitate lysis of samples and
inhibit RNase.After RNA binding to the silica
menbrane, phenol and other contaminations are
efficiently washed away by the WB buffer in the
kit.Then high quality of total RNA is eluted in
50ul or more RNase-free water.

Kit Specification

Cat. No. Specificaion  Storage
DxGene ™ Tissue and Cell lineTotal RNA
QPG-060 ) ) 20 Samples RT
Extraction Kit
DxGene ™ Tissue and Cell lineTotal RNA
QPG-061 50 Samples RT

Extraction Kit

1
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Kit Contents

Specification

Contents
20 Samples 50 Samples

Mini-spin Column 20 50
1.5ml RNase-free tube 20 50
2.0ml Collection tube 20 50

Ezol™ Reagent 24ml 60ml

WB Buffer (Concentrate) 11ml 27.5ml
RNase-free Eution Buffer 2ml Sml
User Manual 1 1

Equipment and Reagents to Be Supplied by User

When working with chemicals,always wear a lab coat,disposable gloves and protective goggles.

Reagent

Equipment

Chloroform
95%~100% Ethonal
RNase-free water/DEPC water

Sterile,RNase-free tips

Disposable gloves

Eqiupment and tubes for tissue disruption and

homogenization.

RNase-free 1.5ml or 2ml microcentrifuge tubes

Microcentrifuges (with a rotor for 2ml tubes)

for centrifugation at 4°C and room

temperature.

12



Overview

Related Products

DxGene™ Total RNA Quantitation Kit, DxGene™ Her2 Test Kit,
DxGene™ EGFR Test Kit, DxGene™ Beta-actin Test Kit and
DxGene™ Her2 Duplex Test Kit are also provided by

GenePharma.You can contact us for more information.

Cat. No. Item Specification
QPG-070  DxGene™ Total RNA Quantitation Kit 20 rxns
QPG-080 DxGene ™ Her2 Test Kit 100rxns
QPG-081 DxGene ™ EGFR Test Kit 100rxns
QPG-082 DxGene™ Beta-actin Test Kit 100rxns
QPG-083 DxGene™ Her2 Duplex Test Kit 100rxns

13



Protocol

I1. Protocol

Sample type requirement

DxGene™ Tissue and Cell line Total RNA
Extraction Kit is developed and optimized for
total RNA isolation in fresh tissue samples or cell
samples.As to RNA extraction in FFPE
samples,please select DxGene™ FFPE Total
RNA Extraction Kit.

Protocol

1. To extract RNA from tissues, cut a
piece of deep-frozen tissue in a chilled
mortar, and weight by electronic
balance. Transfer tissue immediately
into a 1.5-ml RNase-free tube which
already contains 1 ml of Ezol reagent.
Homogenize tissue with an electronic
homogenizer on ice for 15 s or until no
visible tissue, and then move to step 3.

Note: Tissue sample should be stored in
liquid nitrogen or in deep freezer (-80°C). This
protocol is suitable for isolation of RNA from
less than 50 mg of tissue; otherwise, more
Ezol reagent is needed to digest tissue sample.

2. To extract RNA from cells, put cell
culture dish or flask on ice, remove
culture medium, and wash cells twice
with ice-cold 1X PBS. Add 1 ml of
Ezol reagent and scrape cells off the
plate with cell lifter. Transfer cell
lysates into 1.5-ml RNase-free tube,
vertex thoroughly for 30 s, and then
move to step 3.

Note: PBS buffer is not provided with Kkit,
and is available separately.

Note: For suspension cells, spin down cells
first at 2,000 x g for 3 min, wash cells twice
with 1X PBS, and then add 1 ml of Ezol
reagent.

14
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Note: This protocol is suitable for isolation
of RNA from <1 x 107 cells, or from a <
10-cm diameter dish; otherwise, more Ezol
reagent is needed to homogenize cells.

Incubate mixture at room temperature
for 5 min, and add 0.2 ml of
chloroform. Cap the tube securely, and
shake it vigorously for 15 s.

Note: Avoid vertexing as this may increase
the DNA contamination to the RNA sample.

Place the tube at room temperature for
another 2-3 min, and centrifuge at
12,000 x g for 15 min at 4 °C.

Note:  Centrifugation separates solution
into three phases: upper aqueous with RNA,
middle layer with protein/DNA, bottom
organic with DNA. The 4 °C is essential for
phase separation.

Transfer the upper aqueous phase to a
new 1.5-ml sterile tube, and add 1
volume of 70% ethanol. Mix solution
thoroughly by vortex for 5 s.

Note: Discard the middle layer and bottom
organic phase if no need for isolation of
DNA.

Pipet up to 700 ul of the sample
immediately, including any precipitate
that may have formed, into a mini-spin
column in a 2-ml collection tube.
Close tube gently, and centrifuge at
8,000 x g for of 15 s at room
temperature.Discard the flow-through.

Repeat step 6 using the remaining
sample, and discard the flow-through.

15
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8.

10.

11.

12.

Add 700 pl of Wash Buffer (WB) into
a mini-spin column. Close the tube
gently, and centrifuge at 8,000 x g for
15 s. Discard the flow-through.

Note: Ensure that three volume of 100%
ethanol is added to WB before using for the
first time.

Repeat step 8 twice with 500 pl wash
buffer. After last wash, centrifuge
column for 2 min at 8,000 x g to dry
silica-gel membrane.

Note: It is important to completely remove
washing solution. Any carryover may affect
elution.

Transfer column into a new
RNase/DNase-free 1.5-ml tube, pipet
40 ul RNase/DNase-free  water
directly onto the RNeasy silica-gel
membrane. Close the tube gently,
wait 1 to 5 min, and centrifuge for 1
min at 8,000 x g to elute RNA.

Load elute back to the column, and
repeat the elution step 10.

Keep eluted RNA sample on ice all
the time and store at -70°C.

16



Troubleshooting

1. Troubleshooting

Kit is carefully assembled and contains high quality of reagents. This troubleshooting is to provide

a general guide for solving the problems which are often related to tissue handling and operation.

Many other problems may occur during extraction.You are always welcome to discuss any

problem with our technique service.

Phases don’t separate completely

Insufficient homogenate and mix

This is usually caused by insufficient mix after
addition of chloroform, or by centrifugation at a
high temperature. As described in step 3 and 4
of the protocol, you need to shake the tube
vigorously for at least 15 s after addition of
chloroform. Centrifuge the tube at 4°C or no
higher than 8°C. A higher temperature will
disrupt phase separation.

Clogged Column

Insufficient homogenate

Too much starting material

Insufficient homogenate may result in large
tissue piece that may clog the column.Please
increase the g-force and time of centrifugation

if necessary.

The starting material can not be more than
100mg tissue.Please reduce the amount of
starting material if necessary.

Degradation of RNA

Sample or material stored in bad condition

Sample Collection

15

Total RNA in cells or tissues that in bad
condition or dealed with some medication may
lead to self-degradation.Please store samples in
-80C or liquid nitrogen.It should be better if
some commercial RNase inhibitor such as RNA
Later.

It is important to inactivate RNase as soon as
possible once samples are gathered.Please
shorten the time of collection as possible as you
can to yield higher quality of total RNA.



Troubleshooting

Sample manipulation before lysis Keep tissue frozen before lysis.Please transfer
tissue sample into lysis buffer contains RNase
inhibitor before thawing and homogenize it in
ice bath immediately.

Centrifugation Please centrifuge samples at 4C after adding
chloroform.
Degradation after electrophoresis If loading RNA is more than 5ug, the band will

show some smear.So please take about 700ng
to 800ng total RNA for electrophoresis.

Exogenous RNase contamination Disposable gloves and respirator must be used
during the whole process to prevent any RNase
contamination.The mortar and muller should be
dried and heated at 180°C over night before
use to eliminate RNase.All the tubes and tips
needed should be treated by DEPC water and
then autoclave them before use.

RNA is degraded by ribonucleases (RNases) which are very stable and active enzymes. Although
the materials and reagents provided by kit are free of RNases, RNases may be present in the
working environment, such as on hands, laboratory bench, and equipment. Therefore, it is
perceivable that RNA samples could be contaminated by RNases during or after isolation
procedure. We suggest you take following precautions to avoid inadvertent RNase contamination.
1) Use RNase-free and disposable supplies; 2) Clean up the bench top or equipment with RNase
inhibitor-containing solution; 3) Always wear latex or vinyl gloves while handing reagents and
RNA samples; 4) Collect tissue samples as quickly as possible and avoid contact with any surface;
5) Keep purified RNA samples on ice while preparing for downstream analysis; 6) Store RNA
sample at -70°C in aliquot to reduce freeze/thaw cycle; 7) Clean electrophoresis tank with
detergent solution (e.g., 0.5% SDS) and use DEPC-treated water to prevent RNA degradation in
gel running; 8) Always dilute RNA samples with RNase/DNase-free water provided with kit.

Low Yield It is normal to see the variation of RNA yield.
However, an extreme low yield of RNA may
indicate failure of extraction. Many factors can
reduce the yield of RNA, such as poor quality
of tissue samples, insufficient homogenization,
and poor elution. It is important to select good
quality tissue and handle it appropriately.
Complete homogenization in Ezol reagent is
also essential for extraction of RNA. In some
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Troubleshooting

cases, a low yield of RNA is caused by poor
elution, and an extended incubation with
RNase-free water on column may enhance

RNA recovery.

Low Azeo/Azgo Value

Usually, a low Ajg/Azg value is caused by
measurement of absorbance in water, or by
contamination of proteins, phenol, or other
organic chemicals. Under normal conditions,
the isolated RNA should be free of phenol and
organic chemicals. However, insufficient
homogenization may cause co-purification of
proteins and increase reading at 280 nm. We
recommend following the described procedures
to digest and homogenize tissue samples. We
also recommend measuring the ratio of
Asgo/Asgo in 10 mM Tris-HCI buffer.
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Downstream Application

IV. Downstream Application

Application

Isolated total RNA can be applied for many
kinds of experiments such as real-time PCR,
northern blotting or genechip that you need.The
high purity and quantity RNA extracted may
provide you more consistent result.Besides,this
kit also retain small RNA including microRNA
that you can also detect for research.

Related products and Service

Also,for getting consistent results for gene
detection, this kit is sold paired with DxGene™
Total RNA Quantitation kit,DxGene™ Her2
Testing Kit,DxGene™ EGFR Testing Kit and
DxGene™ Duplex Testing Kit.It is convenient
for researcher to deal with samples from
extraction,quatitation to the detection.The
technical support in Genepharma is always
happy to answer any questions you may have
either the information or the protocol in this
manual and other related products.Please see
the appendix for more contact information.
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Appendix

V. Appendix

Storage of RNA Samples RNA is eluted in RNase/DNase-free water.
There is no need to add any other reagents,
such as RNase inhibitors or stabilizers. The
eluted RNA samples can be stored at -20 or
-70°C. Storage at -70°C is recommended for
long-term usage. Under this condition, no
obvious degradation of RNA is detectable after
3 years. To avoid possible degradation caused
by frequent freeze/thaw, samples may be
aliquoted before storage.

Quantitation of RNA

RNA samples prepared by this kit are basically free of contamination by any organicchemicals,
and therefore, are well suitable for quantitation by spectrophotometer method. The concentration
of RNA can be determined by measuring the absorbance at 260 nm (Azs) using quartz or
UV-compatible cuvettes. An absorbance of 1 unit at 260 nm is equivalent to 40 pug of RNA per ml.
This relationship is valid only in water, so RNA samples should be diluted or measured in
RNase/DNase-free water. To minimize variation, readings of sample absorbance should be
between 0.1 and 1.0. Given that the isolated RNA is usually in small quantity, we recommend
using ultra-micro cuvettes, which consume only one tenth of RNA sample required for
measurement in regular cuvettes. UV compatible ultra-micro cuvettes are available from several
biotech companies, such as BrandTech Scientific (www.brandtech.com) and Santa Cruz
Biotechnology (www.scbt.com). Before measuring samples, we also recommend calibrating
spectrophotometer with RNA standard solution, which is available separately.

Note: An example of determination of RNA concentration using regular cuvette:

Total volume of RNA sample, 50 4
Dilution Factor, 1:100 (10 z of RNA sample + 990 u of sterile water)
Aygo Reading, 0.20 (measured in a 1-ml cuvette)
So, Concentration of RNA sample = 40 x Ay X dilution factor
=40 x 0.20 x 100 = 800 g/ml
And, Total yield of RNA sample =800 x 0.05 =40 xg
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Determination of RNA concentration for the same sample using ultra-micro cuvette:

Total volume of RNA sample, 50 4
Dilution Factor, 1:100 (1 gz of RNA sample + 99 4 of sterile water)
Aygo Reading, 0.20 (measured in an ultra-micro cuvette)

So, Concentration of RNA sample

And, Total yield of RNA sample

= 40 x Ay X dilution factor
=40x0.20 x 100 = 800 rg/ml
=800 x 0.05 =40 g

Customers may also use other methods, such as RiboGreen (Invitrogen) or NanoDrop equipment
(Thermo Scientific), to determine RNA concentration for the samples prepared by this kit, and
should obtain comparable results as spectrophotometer described above. However, the customers
need to prepare a RNA standard curve in RiboGreen assay, or to calibrate NanoDrop machine by a
RNA standard before measuring samples. Customers are also encouraged to follow manufactory’s
manual if other methods are used for quantitation of RNA samples.

Judgement of the Qaulity of Total RNA

Integrity

Purity

20

The integrity or the size of total RNA purified
by this kit can be checked by denaturing
agarose ~gel electrophoresis, or by a
Bioanalyzer. Normally, there will be two sharp
bands on gel following ethidium bromide
staining, which represent 18S rRNA and 28S
rRNA. If a sample shows good integrity of
RNA, the ratio of the intensity of 28S and 18S
will be close to 2:1. Bioanalyzer can provide
more accurate analysis of RNA integrity.

Note: Given that GeneMedDx™ real-time PCR
kits are designed to amplify the mRNA fragments
of shorter than 100 nucleotides, a compromised
RNA integrity is expected to have marginal
impact on the real-time PCR assay.

This kit has integrated classic
guanidine/phenol/chloroform extraction method
and column purification process, and should
produce high purity samples under the
conditions described in the kit. Therefore, we
do not recommend testing the purity. If, for
some reasons, customers need to document
sample purity, the ratio of the readings at 260
nm and 280 nm (Azs0/Azg0) Can be measured to
provide an estimate of the purity of RNA.



Appendix

Generally speaking, a pure RNA sample has an
AoeolArgo ratio of 1.9-2.1. However, the
Aol Azgo ratio is influenced considerably by
pH. Since water is not buffed, the Axso/Azgo
ratio measured in water is often lower than that
in buffer solution, and may vary greatly. As a
consequence, the sample may be misinterpreted
to have been contaminated with protein, phenol
or other organic chemicals which usually have
high absorption at 280 nm. For accuracy, we
recommend measuring absorbance in 10 mM
Tri-HCI (pH 7.5), and be sure to calibrate
spectrophotometer with the same buffer.

Note: RNA concentration should be determined
in water, since the relationship between
absorbance and concentration is based on an
extinction coefficient calculated for RNA in
water.

Note: This kit is optimized to prevent DNA
contamination. Our tests indicate that there is no
need to treat the samples with DNase. RNA
samples prepared by this kit are fully compatible
with GeneMedDx™ real-time PCR kits, which
are designed to have the primers and probes
specific for amplification of mRNA molecules,
and also to contain ‘No RT’ control in the assay
for monitoring possible interference by DNA.
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Appendix

Technical Service

World Wide Web

Quality Control

Contact Us

Visit the GenePharma Web Resource using your World Wide Web
browser. At the site, you can:

O Explore our catalog with full color graphics

O Get the scoop on our hot new products and special product offers

O Request catalog and product literature

The Genepharma URL is www.genepharma.com

The product has good QC system and is tested functionally by gRT-PCR
using both MCF7 and MDA-MB-231 total RNA as template for every
batch.

For more information or technical assistance, please call, write, fax, or
email. Additional international offices are listed on our web page
(www.genepharma.com).

Corporate Headquarters:
Genepharma Corporation

1011 Halley Road,

Zhangjiang High-tech Park,
ShangHai, CHINA

Tel: 86-21-51320195

Fax: 86-21-51320295

E-mail: service@genepharma.com

©2009 - 2010 Genepharma Corporation. All rights reserved. For research use only. Not intended for any animal or

human therapeutic or diagnostic use.
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