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Overview of Nucleic Acid Purification and Isolation

Chromatography
Chromatography methods may utilize gel filtration, ion exchange, selective adsorption,
or affinity binding.

Gel filtration exploits the molecular sieving properties of porous gel particles. A matrix

with defined pore size allows smaller molecules to enter the pores by diffusion whereas

bigger molecules are excluded from the pores and eluted at the void volume. Thus, —
molecules are eluted in order of decreasing molecular size.

Ion exchange chromatography depends on an electrostatic interaction between a target
molecule and a functional group on the column matrix. The technique allows concen-
tration and separation of molecules from a large volume in a short time. Nucleic acids —
highly negatively charged, linear polyanions — can be eluted from ion exchange columns
with simple salt buffers.

In adsorption chromatography, nucleic acids adsorb selectively onto silica or glass in the
presence of chaotropic salts, while other biological molecules do not. A low salt buffer or
water then elutes the nucleic acids, thereby producing a sample that could be used
directly in most downstream applications.

Affinity chromatography is a highly specific adaptation of adsorption chromatography.
An immobilized ligand recognizes and binds a particular structure on a biomolecule.
Washes then remove unbound components (with different structures). Finally, a
“competitor molecule” (which also recognizes the immobilized ligand) floods the
binding sites on the affinity matrix, releasing the bound biomolecule.

Centrifugation \,)u
Selective centrifugation is a powerful purification method. For exampje; gn¥iluga-
tion in self-forming CsCl gradients at high g-forces has lo *@se r plasmid
purification. a

r

foNexample:

h

Frequently, centrlfugatlon is i’lﬁ Q‘her met

° Spin column c ombmes ge %‘tlo entrifugation to purify
ucleotides, etc.), for buffer ex-

er cont ts
0 for size selec
P ( e Some proce selectlve adsorption on a chromatographic matrix (see

above) with ¢ r1fuga1 elution to selectively purify one type of nucleic acid.

Electrophoresis

Nucleic acids may be separated electrophoretically according to their size. This separa-
tion is most commonly done on agarose gels. In the presence of ethidium bromide, the
separated nucleic acids may be seen under UV light.

Electrophoretic separation is also frequently used to determine size and purity of DNA.
For example, after PCR, electrophoresis is used to quickly check product length and
purity (absence of byproducts).

Affinity purification

In recent years, more and more purification methods have combined affinity immobili-
zation of nucleic acids with magnetic separation. For instance, poly(A)* mRNA may be
bound to streptavidin-coated magnetic particles by biotin-labeled oligo(dT) and the
particle complex removed from the solution (and unbound contaminants) with a
magnet. This solid phase technique simplifies nucleic acid purification, since it can
replace several centrifugation, organic extraction, and phase separation steps with a
single, rapid magnetic separation step.
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Overview of Silica Adsorption

Principle of silica adsorption

All the kits described in this chapter depend on the tendency of nucleic acids to adsorb
to silica (glass) in the presence of a chaotropic salt such as sodium iodide (Nal), guani-
dine thiocyanate or guanidine hydrochloride (Melzak et al., 1996).

This tendency was discovered by Vogelstein and Gillespie (1979) who found that DNA
fragments adsorbed to powdered flint glass in the presence of saturated Nal. Later work
showed other nucleic acids adsorbed to glass in the presence of other chaotropes,
including:

e DNA plasmids (Marko et al., 1982)

e Single-stranded phage nucleic acids (Kristensen et al., 1987; Zimmermann et al.,
1989)

e Genomic DNA (Yamada et al., 1990; Zeillenger et al., 1993)

e Total RNA (Yamada et al., 1990)
e Rapid and simple method for purification of nucleic acids (Boom et al., 1990)

Different types of nucleic acid adsorb more or less tightly to glass depending on the ionic
strength and the pH of the surrounding solution. A low salt buffer or water is always
used to elute the nucleic acid from the glass. In each kit, this method is optimized to
prepare a particular type of nucleic acid.

Overview of the procedure u ‘ >
All the High Pure kits use glass fiber fleece 1mmob g@@ p‘lastlc Filter Tube.

The glass fleece filter:
e Adsorbs only nucleic 1&2&3\‘(10 zzﬁ lecules from a
Iléf’ t

complex bio % er components

protei
\j“r ed into a mic en{rk‘jz' nd processed in a standard tabletop
P e ocentri gé

e Allows proces§ing g 2.5 ml samples in a series of centrifugation steps

e Is specially constructed to ensure that contaminants suspended in the Wash Buffer
are not retained by the filter or transferred to the eluted, purified nucleic acid

Benefit from smart column design

The High Pure Micro Column

o Achieve high purity. Novel optimized columns produce highly
concentrated (10 pl) eluate and high recovery rates (>80%) of even
small DNA and RNA fragments.

o Up to 10 pg binding capacity for use in demanding downstream

. applications
. o Avoid carryover contamination using a column design without a
cavity for liquid transfer.

The High Pure Mini Column

o Perform long template applications. Efficiently purify high molecular
. weight DNA (30-50 kb).

V2 e Maximize performance and accuracy in downstream assays.
g Achieve high sensitivity and reproducibility in many applications with a
Y binding capacity of up to 100 pg.

“ o Obtain accurate results. Use highly pure, concentrated (50 pl) nucleic
acids in real-time PCR and other applications.

High Pure Kits and Silica Adsorption 19
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Overview of Silica Adsorption

prev'

The High Pure Extender Assembly

o Benefit from smart column design using a removable High Pure mini spin
column.

o Improve sensitivity. Use sample volumes up to 2.5 ml for high yields of purified
nucleic acids concentrated in 50 pl.

o Obtain high-purity nucleic acids. Reduce carryover risk by using high centrifugal
forces in all wash steps.

o Increase convenience and improve time to result. Eliminate complicated
sample pre-processing and rapidly recover purified nucleic acids using high-speed

- centrifugation.

In each High Pure kit, the steps are basically the same and require only a few minutes.
The nucleic acids prepared with the High Pure kits may be used directly in a variety of
down-stream applications.

Substance added to serum Highest concentration tested with no inhibition in
PCR after High Pure purification

Citrate 30 mg/ml
EDTA 300 mg/ml
Heparin 30 U/ml
Hemoglobin 50 mg/ml

Performance of High Pure Nucleic Acid Purification in the removal of different anticoagulantsgor human
hemoglobin. The table indicates the highest concentration tested which showed no inhipiti

Instead of glass fiber fleece (as in the High Pure t\ QQuse silica beads to
adsorb DNA. S
e The Agarose Gel DNA N &%arts % agarose gel slice containing a

e DNA into the starting solution

DNA e solubilizes tha
W i:gmmllar tfe 0 ure kits to purify the DNA from the
& 18\

g material. I e Qutleic ac1d is adsorbed to silica in the presence of a
chaot ae by centrifugation (while adsorbed to the silica beads), washed
extens@ ve contaminants, then released from the beads with a low salt buffer.

The DNA isolated with the kit is pure enough to be used directly in labeling, sequencing,
cloning, and other procedures that require concentrated DNA.
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High Pure PCR Template Preparation Kit
Typical results with the kit

Experiment 3

Figure 3: Use of nucleic acids from
paraffin-embedded tissue (prepared with
the High Pure PCR Template Preparation Kit)
for amplification of the human androgen
receptor gene. Nucleic acids were purified from
formalin-fixed, paraffin-embedded samples of
human prostate tissue by Protocol Ve. An aliquot
(10 p) of each nucleic acid product was used as
template for the Expand High Fidelity PCR
System (100 pl reaction mixture). The primers
were derived from exon 7 of the androgen
receptor gene. Aliquots (20 pl) of each amplicon
were separated electrophoretically and the gel
was stained with ethidium bromide.

Lane 1: Molecular Weight Marker VI

Lane 2: Androgen receptor amplicon from one
tissue section

Lane 3: Androgen receptor amplicon from half a
tissue section

Result: The 263 bp androgen receptor amplicon
was clearly visible in both tissue samples.

Experiment 4
e _o LK

dog@n pesotr”

15 mir‘. D%— ‘3\O'fnin 60 min
L. casei \’V
3.2 %)

Without m (40 %)
0.25 pﬁwo 15 m“ 6 (64.7 %)
N\v 38.0 (100 %)

21.8 (57.4 %)
24.0 (63.2 %)
30.4 (80.0 %)

\©
preViigia0

0.25

9.2 (10.6 %)
25.9 (29.9 %)

14.7 (17.0 %)
61.3 (70.9 %)

26.1 (30.2 %)
70.7 (81.7 %)

0.5 U/pl Mu 46.0 (53.2 %) 86.5 (100 %) 131.1 (151.6 %)
L. sakei

Without Mu 13.5 (11.4 %) 16.6 (14.0 %) 52.9 (44.7 %)
0.25 U/pl Mu 35.0 (29.6 %) 71.8 (60.6 %) 168.2 (142.1 %)
0.5 U/pl Mu 79.3 (67.0 %) 118.4 (100 %) 196.1 (165.6 %)
S. aureus

Without Ly 10.3 (10.8 %) 30.5 (31.9 %) 64.2 (67.2 %)
10 pg/ml Ly 16.5 (17.3 %) 95.0 (99.5 %) 105.2 (110.2 %)
25 pg/ml Ly 16.2 (17.0 %) 95.5 (100 %) 106.7 (111.7 %)

Table 1: Use special lysis conditions for gram-positive bacteria to achieve high DNA concentrations
(pg/ml) in eluate. The Lysis Buffer contained 10 mg/ml lysozyme for lactobacilli and 1 mg/ml lysozyme for
staphylococci together with the amounts of mutanolysin (MU) or lysostaphin (Ly) shown in the first column. The
percentages refer to the DNA yield obtained with the highest mutanolysin or lysostaphin concentration and an
incubation period of 30 min.
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High Pure PCR Template Preparation Kit
Typical results with the kit

LightCycler® sample preparation

The High Pure PCR Template Preparation Kit has been evaluated for LightCycler®
sample preparation with whole blood and cultured cells as sample material.
Amplification has been performed in LightCycler® capillaries using SYBR Green and
Hybridization Probes as the detection formats. The following tables give information
about the range of sample volume applied, modifications in the sample preparation
procedure and expected results.

Sample Volume/Amount Typical Eluate use in
Range concentration LightCycler®
range [ng/pl] PCR (pl)
Whole blood human* 1-50pl** 0.5-25 1-5
[0.5 ng - 125 ng]
Cultured cells, K562* 100 - 10° cells 0.01-10 1-5
[0.01 - 50 ng]

* Research samples
**Yield may vary between different blood donors because they may have different amounts of leukocytes

Procedure modification

The standard procedure for whole blood and cultured cells has been us

LightCycler® sample preparation except the elution volu me wa h order to
increase nucleic acid concentration for minute sa r'larger sample
he

amounts the standard elution volume of 2

{eS
Parameit‘er ﬁx"§0 SYBP26'0 HybProbes

Min Max
e\, \ cyclophilin A~y Q)looDV o 005 pI? 100 pl 0.005 pI® 100 pl
P ( or B—@ O cells 19 10¢ 19 10°

The above table shows the minimal and maximal sample amounts which have been
purified and used for LightCycler® Amplification with whole blood and cultured cells as
sample material. The parameters human cyclophilin A and 3-globin have been investi-
gated. All values are for 20 pl LightCycler® Amplification when 5 pl of 50 pl total eluate
is applied.

a) The used quantities of eluate correspond to these calculated amounts.
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High Pure PCR Cleanup Micro Kit

Time required The entire High Pure PCR Cleanup Micro Kit method takes approx. 10 min.

Results The amount of DNA recovered is dependent on the amount of DNA applied to the glass
fiber fleece, the elution volume, and the length of the amplification/DNA products.
When 5 - 25 ug DNA is applied to the kit’s High Pure Micro Filter Tube, approximately
80% of the DNA can be recovered.

Benefits e Conserve resources by using one versatile kit that eliminates the need to use several
kits from other suppliers.

e Save time with a simple and rapid protocol that reduces purification time.

e Obtain purified product in a small elution volume (=10 pl) for demanding down-
stream applications.

e Efficiently remove contaminants and unwanted reaction components.

e Generate contaminant-free DNA for direct use in cloning, ligation, restriction
digests, and other reactions.

e Selectively isolate specific DNA fragment sizes by using the kit’s binding enhancer to
adjust purification stringency.

High Pure Kits and Silica Adsorption 35




High Pure PCR Cleanup Micro Kit
How to use the kit

How to use the kit

I Flow diagram

Add one of the following*:
- 200 pl Binding Buffer +

100 pl reaction solution <¢— 200 pl Binding Enhancer, or

* - 300 pl Binding Buffer +
100 pl Binding Enhancer, or
Mix well and apply - 400 pl Binding Buffer
mixture to a High Pure
filter tube;
centrifuge at 8,000 x g
for 30 - 60 s
»~ l

Discard flowthrough A/ Add 400 I Wash Buffer

Centrifuge at 8,000 x g

for 30 - 60 s
Add 300 ul Wash Buffer
Discard flowthrough l A/ a
Centrifuge at 8,000 x g
for 30 - 60 s
Discard flowthrough l

Centrifuge at max. speed

for 1 min \e CO ‘\)\(

rd a . Connect new tube;
Discard collection tube ‘“% / add 10 - 20 pl Elution Buffer
e

at 8,000 XO to the middle of the filter

11 0
Py GV\E’\NP‘ ;%e 24 Oﬂ

* Please select from the Application Selection Guide of the pack insert.

Il. Kit contents

e Binding Buffer 20 ml or 80 ml

e Binding Enhancer 15 ml or 45 ml

e Wash Buffer 10 ml or 2 x 20 ml

e Elution Buffer 40 ml

e High Pure Micro Filter Tubes (50 or 200 tubes)
e Collection Tubes (50 or 200 tubes)
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High Pure PCR Product Purification Kit
Typical results with the kit

Ve. Purifying labeled probes

@  Fill up the labeling reaction to 100 pl with PCR grade water.
® Add 500 pl Binding Buffer and mix well.

It is important that the volume ratio between sample and Binding Buffer is 1:5.
When using other sample volumes than 100 ul, adjust the volume of Binding
Buffer accordingly.

©® Follow Protocol Va starting at the sample transfer to the Filter Tube assembly (Step 2).

The elution efficiency is increased with higher volume of Elution Buffer applied.
At least 68% and 79% recovery are found with 50 and 100 ul Elution Buffer,
respectively. Normally, almost quantitative recovery can be found, as can be
determined in a direct detection assay.

VI. Troubleshooting the High Pure protocols

The same troubleshooting procedure can be applied to all High Pure kits. For details on
how to troubleshoot the above protocols, see the General Troubleshooting Procedure for
all High Pure kits on page 113 of this manual. For factors that may affect the High Pure
PCR Product Purification Kit, see page 116.

Typical results with the kit O \)\L

Experiment 1 tes

-

P (e\,\e,

\ g

Figure 8: Comparison of PCR products purified with the High Pure PCR Product Purification Kit and
those purified by phenol/chloroform extraction.

Four different long PCR products were generated with the Expand Long Template PCR System, purified by either
of two methods, then analyzed electrophoretically. From left to right, the four products shown on the gel are: a
2.9 kb fragment from the p53 gene; 4.8 kb, 6.3 kb, and 9.3 kb fragments from the tissue plasminogen activator
(tPA) gene. For each size product, the gel shows:

Lane 1: DNA before purification
Lane 2: DNA after purification by phenol/chloroform extraction
Lane 3: DNA after purification with the High Pure PCR Product Purification Kit

Result: The High Pure Kit removed primers and primer dimers, while recovering 90% of the long PCR products
(as calculated by photospectroscopy).
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High Pure PCR Product Purification Kit
Typical results with the kit

Experiment 2

Preparation of hybridization probes for the analysis of number and
expression patterns from sulfurtransferases from Arabidopsis

(kindly provided by J. Papenbrock, P. von Trzebiatowski and A. Schmidt, University of Hannover, Germany)

Background: Sulfurtransferases are a group of enzymes widely distributed in plants,
animals, and bacteria. They catalyze the transfer of a sulfane atom from a donor mol-
ecule to a thiophilic acceptor substrate.

In a database search several Arabidopsis EST clones with homologies to bacterial and
mammalian sulfurtransferases could be identified. One of them was used to isolate a full
length clone by screening an Arabidopsis cDNA library. The protein was expressed in

E. coli and was determined to be a sulfurtransferase with high specificity for 3-mercapto-
pyruvate. However, RNA expression data, protein contents obtained by Western blot
analysis and sulfurtransferase enzyme activity measurements using 3-mercaptopyruvate
or thiosulfate as substrates did not correlate with each other in Arabidopsis plants in
different developmental states. Therefore, we hypothesize the existence of further
sulfurtransferases in Arabidopsis. Different EST clones that show homology to sulfur-
transferases and also to senescence-associated proteins are initially characterized.

Methods: Genomic Southern blot was performed as previously described. For preparing
the hybridization probes cDNAs of interest were separated from the vectors with the
respective restriction enzymes (MST1 coding for the mature 3-mercaptopyruvate sulfur-
transferase, 950 bp, Kpn I/Pst I; EST 46D8T7, 600 bp, Sal 1/ Not I). DNA fragme ts
separated by agarose gel electrophoresis. The gel pieces contammg the

46D8T7 fragment were eluted following exactly the 1nserted é g y DNA
from agarose gels using the High Pure PCR Produé% t‘Eluted DNA was

used for random prime labeling.
Northern blot was perform v& escri obe used in Northern
blotting was purjfi t‘o ing wa T iec erest was excised and the
labelw purified w1th R Product Purification Kit accord-

serted rec1pe etl from agarose gels with an elution volume of
prev

Results: Hybmdlzatlon of restricted genomic Arabidopsis DNA with a digoxigenin-labeled
MST1 probe by random priming reveals the existence of at least two, and probably three
different sulfurtransferase genes in the Arabidopsis genome (Figure 9, right). The pattern is
similar to the hybridization results using the 46D8T7 cDNA but not identical (Figure 9,

left).

RNA homologous to the sequence of EST clone 46D8T7 was expressed in very young plants.
The expression level decreases drastically and increases continuously during aging

(Figure 10). In the plants of a later developmental stage, expression level parallels the
expression of SAG 13 clone, the best marker of senescence known so far.
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High Pure PCR Product Purification Kit

Typical results with the kit

preV\®
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MST 1 46D8T7

Figure 9: Southern blot analysis. Genomic DNA was restricted with BamH |, EcoR |, Hind Ill, and Xba |
overnight, transferred to nylon membrane and hybridized with a digoxigenin probe labeled by random prime
labeling.

Left: MST1 (3-mercapto-pyruvate sulfurtransferase) cDNA was used as a probe.

Right: cDNA from the EST clone 46D8T7 was labeled.

days after m|1a|17|21|24|28|31|35|3s|42

harvest K

46D8T7 1,2 kb fragme u

- CO-
\e .

SAG12 »4 kb fragment
Figure 10: mym Total RNA wag extfac; bidopsis plants of different ages (from
the leftdto sted after 10,14, 17, 28, , and 42 days), separated under denaturing

idns a nsferred to nyI ra | Ioadlng was controlled by ethidium bromide staining.

s Were hybrldlzed ] Iabeled with digoxigenin. PCR-probe (600 bp) used for hybridizing
the filter m EST clone 46D8T7. PCR-probe (1300 bp) used for hybridizing the filter at the
bottom@%@p AG13 clone (senescence associated gene).

Discussion: The use of digoxigenin-labeled probes leads to very sharp bands in genomic
Southern blotting. Purification of digoxigenin-labeled DNA via PCR using the High
Pure PCR Product Purification Kit seems to increase the sensitivity of probes and reduce
unspecific binding.
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High Pure RNA Isolation Kit

High Pure RNA Isolation Kit

for isolation of total RNA from up to 50 samples
Cat. No. 11 828 665 001

Principle A single reagent lyses the sample and inactivates RNase. In the presence of a chaotropic
salt (guanidine HCI), the released total RNA binds selectively to glass fiber fleece in a
special centrifuge tube. The RNA remains bound while a DNase treatment and a series
of rapid “wash-and-spin” steps remove DNA and contaminating small molecules.
Finally, low salt elution removes the RNA from the glass fiber fleece. The process does
not require precipitation, organic solvent extractions, or extensive handling of the RNA.

Starting material e 10° cultured mammalian cells (research samples)
e 200 - 500 ul human whole blood (research samples), containing anticoagulant
e 10%yeast (mid- to late-log phase, A <2.0)

e 10° gram positive or gram negative bacteria

Application e Preparation of intact total RNA, which may be used directly in RT-PCR, Differential
Display RT-PCR (DDRT-PCR), Northern blotting, primer extension assays, RACE
(rapid amplification of cDNA ends), cDNA library construction, in vitro translation,

or nuclease protection assays. K
RNA prepared from human whole blood is suitable for RT-PCR gl ) u
\¢ .U
Time required e Total time: approx. 25 min (+ sample pretreatmené *e .
e Hands-on time: <10 min (+ sam*ﬂﬂ&@, eeded)\

use the kit”ip t

A
Results e Yield: Variable, ¥?@Wmh§pe (See‘(hel%@ edPart IV of “How to
r A

; tein, salts, and other cellular components.

Benefits i ecise t'can produce multiple RNA samples in minutes.

Ideal for a wide variety of samples, because one kit can purify RNA from many
sources.

e Minimizes RNA loss, because the kit removes contaminants without time-consum-
ing precipitation or solvent extraction.

e Increases lab safety, because the kit does not use hazardous organic solvents.

High Pure Kits and Silica Adsorption
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High Pure RNA Isolation Kit
How to use the kit

Follow protocol Va starting with the DNase incubation (Step 5).

Vc. Isolation of total RNA from 102 yeast (S. cerevisiae)

Use fresh yeast that were harvested during mid- or late-log phase (A, <2.0).

@ For each sample (10° yeast):

> Collect the yeast by centrifugation at 2000 x g for 5 min in a standard tabletop
centrifuge.

» Resuspend the pellet in 200 pl of PBS and transfer the suspension to a sterile 1.5
ml microcentrifuge tube.

® Add 10 pl lyticase solution (0.5 mg/ml) to each microcentrifuge tube. Incubate the
tube for 15 min at +-30°C.

©® Follow Protocol Va above, starting with the Lysis/Binding Buffer step (Step 2).

Vd. Isolation of total RNA from 10° bacteria (gram positive or gram

negative)

@ For each sample (10° bacteria):

» Collect the bacteria by centrifugation at approximately 2000 x g for 5 min in a
standard tabletop centrifuge.

> Resuspend the pellet in 200 pl of 10 mM Tris-HCl, p@@(}%he

suspension to a sterile 1.5 ml mmrocer&n\f@@be‘z.

@® Add 4 pl lysozyme solution (50, @@EI‘;‘)’H 8.0) to each microcentrifuge
tube. Incubate the tLR\) 100§ +37°C.

inAnB‘BU??er toghe

" ﬁ\l the sam gHi :
e\, \e > Inse EQh ter Tube into one Collection Tube.
P ( 9 @@1 ire sample into upper buffer reservoir of the Filter Tube.

(5] \Zentrifuge the High Pure Tube assembly as in Step 4, Protocol Va.

©® Prepare DNase solution as in Step 5, Protocol Va. After centrifugation:
» Add 100 pl DNase solution to the upper reservoir of the Filter Tube.
» Incubate the Filter Tube for 60 min at +15 to +25°C.

@ Follow Protocol Va above, starting with the first wash (Step 6).

VI. Troubleshooting the High Pure protocols

The same troubleshooting procedure can be applied to all High Pure kits. For details on
how to troubleshoot the above protocols, see the General Troubleshooting Procedure for
all High Pure kits on page 113 of this manual. For factors that may affect the High Pure
RNA Isolation Kit, see page 117.
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High Pure RNA Isolation Kit
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High Pure FFPE RNA Micro Kit
Typical results with the kit

@®  The microcentrifuge tube now contains the eluted RNA. Either use 0.5 - 5 pl of the
eluted RNA directly in RT-PCR or store the eluted RNA at -80°C for later analysis.

Before photometric determination of the RNA concentration, centrifuge the
eluate for 2 min at maximum speed and transfer supernatant to a fresh 1.5 ml
reaction tube without disturbing glass fibers at the bottom of the original tube.

V. Troubleshooting the High Pure protocols

The same troubleshooting procedure can be applied to all High Pure kits. For details on
how to troubleshoot the above protocols, see the General Troubleshooting Procedure for
all High Pure kits on page 113 of this manual. For factors that may affect the High Pure
FFPE RNA Micro Kit, see page 119.

Typical results with the kit

Marker Peak Figure 19: Fragment-length distribution of
1 — o isolated RNA. RNA was isolated from a 5 pm
section of an FFPE breast tumor research

L0 LACLALL Ly L sample, using either the High Pure FFPE RNA ‘ :

Pa
L

‘ Micro Kit or a kit from another manufactu
Supplier X (Supplier X). The size dlstrlbut
recovered RNA fr n(?d on

an eIectro;e r, Agilent).
igh Pure FFPE RNA Micro Kit

recovers optim s of the different RNA
fragfnt inJh even the small ones.
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Figure 20: Performance of isolated RNA in RT-PCR. RNA was isolated from a 5 uym section of an FFPE
breast tumor research sample, using either the High Pure FFPE RNA Micro Kit or a kit from another manufac-
turer (Supplier X). The isolated RNA samples were serially diluted and used as templates in separate RT-PCRs. A
B-2microtubulin-specific amplification was performed, using the LightCycler® 1.5 Instrument and LightCycler®
RNA Amplification Kit SYBR Green I.

Result: Template RNA isolated with the High Pure FFPE RNA Micro Kit performs well in the RT-PCR, giving

linear results (based on the consistent slope obtained with serial dilutions) and high sensitivity (based on the
early crossing points observed).
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High Pure RNA Paraffin Kit

How to use the kit

How to use the kit

I Flow diagram

Place deparaffinized
section in a reaction tube

Add 100 pl Tissue Lysis
/ Buffer, 16 ul 10% SDS and

Vortex briefly in several UM HEETEELS

intervals and incubate
overnight at +55°C

Add 325 pl Binding Buffer
/ and 325 pl ethanol, abs.

Mix gently, and pipette the
lysate into the upper
reservoir of a High Pure Filter
Tube assembly. Repeat the
step for remaining lysate

|

Centrifuge for 30 s at
8000 x g. Centrifuge at max.
speed to dry filter fleece

Discard flowthrough “ — i . 1* ‘6 650%%@ I
at 8 @_
Di d flowt ﬁo‘e 0 / Add 500 pl Wash Buffer Il
giew ! O a8 Ql
/ Add 300 pl Wash Buffer I1
preV pag®

Centrifuge for 15 s
at 8000 x g
Discard flowthrough l
Centrifuge for 2 min
at max. speed.

/ Place Filter Tube in fresh

1.5 ml microcentrifuge tube. ¢ el el 0 B

Discard Collection Tube Centrifuge 1 min at

8000 x g

Add 10 ul DNase Incubation
Buffer and 1.0 ul DNase
Mix and incubate for 45 min

at +37°C

Add 20 pl Tissue Lysis Buffer,
18 pl 10% SDS,

Vortex briefly and incubate I 40 D PEies

for 1 h at +55°C

'

Continued on next page
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High Pure miRNA Isolation Kit
How to use the kit

Ve. Protocol for the optional treatment of the eluate with DNase

For DNase treatment it is recommended to elute the sample with 100 pl Elution
Buffer to minimize loss of sample material.

@ Preparation of DNase Solution:

» For 70 pl DNase solution mix 49.5 pul PCR grade water, 19.5 pl 10 x DNase
Incubation buffer and 1 pyl DNase 1 (10 U/pl)

@ DNase treatment on the column is not recommended as miRNA will elute
at low salt concentrations.

@  Preparation of the reaction mix:
» To approx. 100 pl eluate add 56 pl DNase Solution.
P> Vortex 3 x 5s.
» Incubate for 30 min at +37°C.

@® For reaction cleanup:
> Add 325 pl Binding Buffer.
» Vortex briefly.
» Add 210 pl Binding Enhancer, vortex 3 x 5 s.

@ Combine the High Pure Filter Tube with a 2 ml collection tube and pipette the DNase
treated sample into the upper reservoir.

» Centrifuge for 30 s at 13,000 x g in a microcentrifuge and discard the flowtk‘%

@  Prepare the first wash: CO e
\e-

> Add 500 pl Wash Buffer working solution. %ﬁ
> Centrifuge for 30 s at 13,000p¢ & ¢TS8a h

rough.

O  After the first WaShQ \\‘V 26i )
. > P\\?N)O'&Wa utfer worku‘golu@"

tiffuge for 30 s a ,0% iscard the flowthrough.

Py

To dry th?
» Centrif®ge at 13,000 x g for 1 min, in order to dry the filter fleece completely.
© To elute the RNA:

P Place the High Pure filter tube in a fresh 1.5 ml microcentrifuge tube, add 100 pl
Elution Buffer and incubate for 1 min at +15 to +25°C.

To increase RNA concentration of your sample, elution with 50 ul Elution
Buffer is possible. An elution step with 100 ul Elution Buffer will increase
the total yield by approx. 10 %.

» Centrifuge for 1 min at 13,000 x g.

The microcentrifuge tube now contains the eluted microRNA. Either use
0.5 — 5 pl of the eluted RNA directly in RT-PCR or store the eluted
microRNA at —80°C for later analysis.

Glass fibers in the eluate may interfere with optical density measurement.
Before determining the RNA concentration photometrically, centrifuge and
transfer supernatant to a fresh 1.5 ml reaction tube.

VI. Troubleshooting the High Pure Protocols
The same troubleshooting procedure can be applied to all High Pure kits. For details on

how to troubleshoot the above protocol, see the General Troubleshooting Procedure for
all High Pure kits on page 113 of this manual.

High Pure Kits and Silica Adsorption
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High Pure miRNA Isolation Kit
Typical results with the kit

Typical results with the kit

Experiment 1

Eluate 1 Eluate 2 Eluate 3

total RNA Purified small RNA
‘Al -

<—5.85 RNA

miRNA 145
(spiked in)

1 column 2 column

Figure 23: The integrity and size distribution of total RNA and small RNA (2-column protocol) purified
with the High Pure miRNA Isolation Kit have been checked electrophoretically on a denaturing gel
(15% acrylamide/TBE/urea). A 1 pug sample of miRNA 145 was spiked into a liver tissue before
purification. Nucleic acids were visualized by ethidium bromide staining.

Alternatively, electropherograms were recorded on an Agilent B\\ani ézer @
Eluate volume: 100 pl; 10 pl sample per lane
é: RNA elu @@the first filter tube (control of purification)

Eluate 1: 1-Column protocol; total R
Eluate 2: 2-Column protocol hig
Eluate 3: 2-Colum ur| aII RNA
eqn| Pu&e‘ RNA (2-c - to e of DNA, nucleases and all cellular and sample
nants that mterfer wit| G’ . sence of contaminating DNA is examined by PCR without a

-
P ( e\, \arecedlng RT- reaclg plifesafion product is obtained (data not shown).
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High Pure miRNA Isolation Kit
Typical results with the kit

1-Column protocol; total RNA from 5 mg liver (mouse) stabilized in RNAlater®

[Lal)

I 1

£ P . ey = l

2-Column protocol; high molecular weight RNA eluted from the first filter tube
(control of purification) from 5 mg liver (mouse) stabilized in RNAlater®

2 = W on mn e m [ \(
2-Column protocol; purified small RNA (miRNA e é@& ghver

(mouse) stabilized in RNAlater®
o\
oM N of 260

(O
P(G’\'..‘Q\Np a0e o°

T T
F-1 200 g 10m o L= ]

Figure 24: Electropherograms recorded on an Agilent Bioanalyzer
Eluate 1: 1-Column protocol; total RNA

Eluate 2: 2-Column protocol; high molecular weight RNA eluted from the first filter tube (control of purification)
Eluate 3: 2-Column protocol; purified small RNA (miRNA enriched)
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High Pure Viral RNA Kit
Typical result with the kit

@  The microcentrifuge tube now contains the eluted viral RNA. You may:
» EITHER use an aliquot of the eluted RNA directly in RT-PCR
Use 3.5 — 6 pl of the eluate for the reverse transcriptase reaction.
> OR store the eluted RNA for later analysis at -80°C.

V. Troubleshooting the High Pure protocols

The same troubleshooting procedure can be applied to all High Pure kits. For details on
how to troubleshoot the above protocol, see the General Troubleshooting Procedure for
all High Pure kits on page 113 of this manual. For factors that may affect the High Pure
Viral RNA Kit, see page 120.

Typical result with the kit

The kit was used to prepare genomic RNA from viruses [for example, hepatitis C virus
(HCV), hepatitis G virus (HGV), and human immunodeficiency virus (HIV)] for
research applications. Each preparation was used as a template in RT-PCR. All these tem-
plates produced highly specific PCR products in good yield.

Kalysns of MS2

ﬁ d‘wnh the High Pure
\hra NA Kit. Serial dilutions of

purlfled MS2 RNA were applied to the
Filter Tubes, washed and eluted

following the kit protocol. 3.5 pl of the

50 pl eluate were analyzed by two step
RT-PCR using primers that resulted in a
fragment of 961 bp. The indicated
numbers of molecules per PCR
correspond to assumed quantitative
recovery.

P(e\,\e O

Lane 1: 3.5 x 10" molecules/PCR;

Lane 2: 3.5 x 10° molecules/PCR;

Lane 3: 3.5 x 10° molecules/PCR

Lane 4: 3.5 x 102 molecules/PCR

Lane 5: 35 molecules/PCR

Lane M: DNA Molecular Weight Marker
I}

961 bp

Result: Even with theoretically 35
molecules recovered, a detectable signal
in agarose gel electrophoresis is
obtained.
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High Pure Viral Nucleic Acid Large Volume Kit
How to use the kit

How to use the High Pure Extender Assembly

The High Pure Extender Assembly is delivered in single zip-bags. Five High Pure
Extender Assemblies are additionally packed in labeled zip-bags.

Each High Pure Extender is assembled in a 50 ml polypropylene Tube.

The High Pure Extender Assembly is designed for use with table-top centrifuges and
swing-bucket rotors with 4,000 x g force applicable.

Cap of the 50 ml polypropylene tube
High Pure Extender

Locking clip (side a)

Locking clip (side b)

High Pure Filter Tube

50 ml polypropylene tube

Figure 29: High Pure Extender Assembly &é
Remove the High Pure Extender Assembly from the zip-bags pI'IOI' to use. I Ioa sample onto the
Assembly unscrew the cap of the 50 ml polypropylene tube. Ie I se the High Pure Extender
Assembly with the 50 ml polypropylene tube cap é‘

gh the High Pure Extender Assembly and is

h Pure Extender Assembly from the
Remove the High Pure Filter Tube from

bottom of the High Puri ube\Fo

50 mI poly ' rd the tube cont he fl
Pu x‘:e ssembly mas
P ( e Dls@%a-hgh Pure Extender Assembly

After the first centrifugation step, the am e
collected at the bottom of the 50 e Nucle|c a@ e bound to the silica fleece at the
er proc

Figure 30: Unscrew the 50 ml polypropylene tube Figure 31: Place the High Pure Extender in a new
and remove the High Pure Extender Assembly from collection tube, which is placed securely in a tube
the 50 ml polypropylene tube. rack on the bench.
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High Pure Viral Nucleic Acid Large Volume Kit

Figure 32: Secure the High Pure Extender Assembly
with one hand while grasping the locking clip (side a)
of the High Pure Filter Tube cap on the opposite side

How to use the kit

Figure 33: Rotate the High Pure Extender Assembly.
Remove the second part of the locking clip (side b) by
pulling the locking clip away from the Extender

with the other hand. Remove the first part of the Assembly.
locking clip (side a) by screwing the clip in either
direction.

Figure 34: Remove the High Pure Extender from the

High Pure Filter Tube by tilting the High Pure Extender ‘esa'\

away from the High Pure Filter tube toward thegide'

without the cap.

(0“‘
oY @\P& It recom

Howeve e to use a centrifuge with fixed-angle rotors, do not centrifuge
High Pure Extender Assembly above 3000 x g. The use of fixed-angle rotors results in
incomplete flow of the liquid through the Assembly. The remaining sample solution
therefore stays within the High Pure Spin Column Filter Tube. Remove this remai-
ning liquid by an additional spin of the High Pure Filter Tube in a bench-top
centrifuge before the first washing step. For this additional spin remove the High
Pure Spin Column from the High Pure Extender Assembly according to Figures 30

to 35.

e; -angle rotors in combination with the High
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Overview of Ion Exchange Chromatography

Both kits are supplied with folded filters to eliminate the time-consuming centrifugation
step after the alkaline lysis. In approximately 2 min (midi) or 10 min (maxi), respectively,
of unattended running cellular debris and potassium dodecyl sulfate precipitates are
held back by the filter thereby avoiding shearing of large DNA constructs. Besides the
significant reduction of preparation time another advantage of filtration is that even
small SDS precipitates which cannot be separated by conventional centrifugation are

completely removed.

@ Alkaline lysate

Figure 40: Genopure plasmid purification
procedures.

Schematic representation of clearing the lysate by
filtration with subsequent plasmid purification.

Precipitate

Transfection grade
plasmid DNA

Wash and elute

Folded Filter

Ion Exchange Chromatography
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Genopure Plasmid Maxi Kit
How to use the kit

Il. Kit contents

e Suspension Buffer (150 ml) for suspension of bacterial cell pellets

e RNase A (15 mg) for dissolution in Suspension Buffer

e Lysis Buffer (150 ml) for bacterial cell lysis

e Neutralization Buffer (150 ml) to form a stable cellular debris precipitate
e Equilibration Buffer (70 ml) for equilibrating the columns prior to use

e Wash Buffer (370 ml) for removal of residual impurities

e Elution buffer (200 ml) for plasmid elution

e NucleoBond AX 500 Columns (10 columns) for the isolation step

o Folded filters (10 filters) to eliminate a centrifugation step and to remove cellular
debris

e Sealing rings (5 rings) to station the columns in test tubes

I1l. Additional materials needed

e Centrifuge and tubes for harvesting bacterial cultures, capable of =15,000 x g

e Isopropanol K
e 70% ethanol O u
a\e

o TE buffer or other low salt buffer

e Tube for collecting and precipitatﬂ.m%NAGO

o Funnel for clear_ﬁv edb¥ folded filters

‘?‘e\'\ pa@e W55
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Genopure Plasmid Maxi Kit
How to use the kit

IV. Protocol for high copy number plasmid DNA, continued

Step Action Time/xg/
Temperature

© P> Re-insert the column into a new Collection Tube capable of withstanding
high speed centrifugation (=15,000 x g).

p Elute the plasmid with 15 ml Elution Buffer.
» Allow the column to empty by gravity flow.
» The collected flowthrough contains the plasmid.
@ > Precipitate the eluted plasmid DNA with 11 ml isopropanol equilibrated to
+15 to +25°C.
» Centrifuge immediately at high speed. 30 min / =15,000x g/
» Carefully discard the supernatant. +210 +8°C
@ » Wash the plasmid DNA with 4 ml chilled 70% ethanol. +2 to +8°C
» Centrifuge at high speed. 10 min / >15,000 x g /
» Carefully remove ethanol from the tube with pipette tip. +210+8°C
> Air-dry the plasmid DNA pellet.
10 min

@® > Carefully redissolve the plasmid DNA pellet in 100 - 500 pl TE-buffer or
PCR grade water.

\ W4
0.V
V. Troubleshooting the Genopure Plaga\a(i%tocol

If you get... Then, the And yo uldy.. 6
cause may be... € o n f\'e 2

)

Low nucleic acid Kit slx \ i ‘SE)re kitat +A‘®25g1t‘all times upon arrival.
yield or puri Safal 1

@ ( eﬁitions ) aqe
T

\ 4
Buffers or othe‘ P> Store all buffers at +15 to +25°C.
reagents were

P After reconstitution of RNase with Suspension Buffer store

exposed to . R
conditions that aliquots at 42 to +8°C.
reduced their P> Close all reagent bottles tightly after each use to preserve pH,
effectiveness stability and freedom from contamination.
Reagents and P Always mix the sample tube well after addition of each reagent.
1 . o
iznr:lp leestel;ot P Ensure Lysis Buffer and Neutralization Buffer are free of
mixelzl Y precipitates.
Low recovery Non-optimal P Use the Elution Buffer of the kit.
of nucleic acids reagent has been
after elution used for elution. Salt

is required
for optimal elution

> > D>
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Overview of Solution-based Isolation

DNA Isolation Kit for Cells and Tissues

The kit offers a convenient, rapid method for the large scale isolation of intact, high
molecular weight, genomic DNA from tissues, cultured cells, E. coli, yeast, and mouse
tails.

The amount of genomic DNA recovered with the DNA Isolation Kit for Cells and
Tissues is significantly higher than that obtained using alternative column-based
methods in significantly less time. Starting material quantities ranging from 100 mg to

1 gram of tissue, or from 1 x 107 to 5 x 107 cultured cells, can be analyzed with the kit.
Within 2 h plus resuspension time (for tissue samples), the kit yields pure genomic DNA
suitable for amplification of long fragments by standard PCR, restriction enzyme
digestion, and Southern blotting.

TriPure Isolation Reagent

Analysis of gene expression requires clean, intact RNA templates. Isolation of intact RNA
is complicated primarily by a host of stable cellular ribonucleases. To minimize RNase
activity, RNA isolation procedures typically begin with cell or tissue lysis in a strongly
denaturing environment. The RNA is then separated from other cellular components via
multiple phenol/chloroform extractions or time-consuming CsCl step gradients.

A simpler alternative, the TriPure Isolation Reagent, offers a rapid RNA isolation
procedure that can easily process multiple samples and produces 30 — 150% more R
than other purification methods. Briefly, the reagent causes RNA, DNA, an m
separate into different organic phases, from which each can b purlﬁe@@ﬁ

alcohol precipitations (Chomczynski, 1993).

Thus, the TriPure Isolation Reagent us 1sola§n of RNA, DNA, and

protein from the same sample NA is % Northern blots, RT-
1

PCR, poly(A*) frac i ot anslatlon, or On assays. The
isolated I%IT be used P& n
d rn blot.

gest, or Southern blots. The
t&n may be analyze

preVt® pad©

Solution-based Isolation
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DNA Isolation Kit for Mammalian Blood

DNA Isolation Kit for Mammalian
Blood

for isolation of genomic DNA from 25 samples (10 ml each)

Cat. No. 11 667 327 001

Principle

The kit procedure starts with preferential lysis of erythrocytes. The remaining leukocytes
are lysed with a strong anionic detergent, and proteins are removed by dehydration and
precipitation. The purified genomic DNA is then recovered via ethanol precipitation.

Starting material

e 1-10 ml whole blood (research samples) that has been treated with an anticoagulant
(sodium heparin, sodium citrate, or EDTA)

The kit works best with fresh blood or blood stored (at +2 to +8°C or —15 to —25°C)
for =3 days. It should not be used with blood that is more than 1 month old or
blood that has been frozen and thawed more than 3 times.

e Lymphocyte preparations from 10 ml mammalian blood (research samples)

e Buffy coat preparations from 10 — 20 ml mammalian blood (research samples)

Application

e For preparation of high molecular weight, purified genomic DNA, which may be
used in standard and long-template PCR, Southern blots, etc.
Sporcine,

The kit has been used to prepare DNA from human, 661‘1‘%

guinea pig, monkey, rabbit, and bovine b’go‘ p

Time required

e Total time: approx. 90 mi

(I@Y@(&Q’ resuspend DNA)

e Hands-on time:

Results

Bénefits

under Part IV of “How to use the kit”

Yleld Vai{:.p nding on s 1es®
art PZ

Pur1t Sﬁsolated DNA=1.7-1.9.

o Savestimerbecause the kit can prepare DNA directly from whole blood without
prior isolation of leukocytes or buffy coat.

o Increases lab efficiency, because the kit can prepare multiple DNA samples, free of
RNA and protein, in approx. 90 min.

o Increases lab safety, because the kit does not require extensive handling of poten-
tially hazardous samples, nor use hazardous organic reagents.

e Accommodates “real world” samples with varying amounts of leukocytes, because
the sample volume can be adjusted from 1 — 10 ml.
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DNA Isolation Kit for Mammalian Blood
How to use the kit

»If you want to collect the DNA by spooling, then:
Wind the DNA strands around a sterile, blunt-ended glass rod.

Dip the glass rod containing the DNA into 3 ml cold 70% ethanol in a new
sterile 50 ml centrifuge tube.

Swirl the glass rod until the DNA strands are released into the 70% ethanol.

Go to Step 14.

Centrifuge the tube containing 70% ethanol and DNA for 5 min at 875 x g. Discard the
supernatant.

Dry the DNA pellet by:

» EITHER placing the tube under vacuum without heat until the ethanol is no
longer visible (usually <5 min).

» ORinverting the tube and allowing the sample to air dry.

®  Torehydrate and dissolve the DNA pellet:
»  Add 1 ml of Tris-EDTA (pH 8.0) (other buffer) to the tube.
> Vortex thoroughly.
P Incubate at +65°C for 30 - 60 min.

For DNA from human blood, use a 30 min incubation. For DNA from other
mammalian species, use a 60 min incubation.

> During the incubation, periodically vortex the tubes to facilitate solubilization of

the DNA.
Do not incubate the tube for >60 min at +65°C. O UK

» Store DNA at +2 to +8°C. ,\\ p. -C i

g5 -
VI T Win t

\
O s@lﬁlQrotocol
If you gee\,\ ca the e A s

e DNPﬂ

A'cloudy upper Littl§ or no P Start with fresh samples and repeat Steps 1 — 4 of the protocol
layer and a red red cell lysis with one or more changes:
1 1 . .
S?[:];Z ayerat P> Be sure blood is at +15 to +25°C before starting protocol.

P> Use a 15 min incubation in Step 3.

P If mixing by hand in Step 3, invert the tube more frequently.
Particles present Incomplete Using fresh samples, repeat Protocol Va, with one or more changes:
Lr:)rs:;lfnl e after white cell lysis P> In Step 6, be sure the white cell pellet is fully resuspended in
(Step 7) & the residual supernatant after vortexing.

P After adding buffer in Step 7, vortex the sample until the
solution is dark brown/red and contains no particles.

P> In Step 7, add enough White Blood Cell Lysis Buffer to ensure
the solution is not viscous and does not contain clumps of
cells.

P> In Step 7, incubate the tube at +37°C for 15 — 30 min to
facilitate lysis.

44 g
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DNA Isolation Kit for Mammalian Blood

preV!
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Typical results with the kit

Typical results with the kit

Experiment 1

Human Blood
1 2 3 4 5 6 7 89 10

Mouse Blood
1 23 45 67 89 10

Figure 46: Use of DNA from human and mouse blood (prepared with the DNA Isolation Kit for
Mammalian Blood) as templates for the amplification of large DNA fragments. Human and mouse blood
research samples were collected as previously described (Noeth and Dasovich-Moody, 1997). DNA was
prepared from 10 ml of each sample according to the protocol. Aliquots of each DNA preparation were used as
templates for the long-template PCR amplification of several gene fragments. Each amplification procedure was
performed with the Expand Long Template PCR System, using instructions given in the package insert.

Left panel shows gene fragments amplified from
human DNA:

Lanes 1, 10: DNA Molecular Weight Marker 111

Lanes 2, 3: tPA fragment (9.3 kb) amplified from 25 ng
DNA

Lanes 4, 5: tPA fragment (15 kb) amplified from 50 ng
DNA

Lanes 6, 7: 3-globin fragment (23 kb) ampli e
100 ng DNA Q
Lanes 8, 9: 3- globm fr. im 2 ied from
200 ng DN

eWAI fragments were d&% gcls

B

1 2 3 4

5 6 7 8 9 1011 12

:.-----..---:
- 4
-
- »
-
-
-
e .
e

Right panel shows the following fragments amplified

from mouse DNA:

Lanes 1, 10: DNA Molecular We| arker 111
from 330 ng

Lanes 2, 3: 1L-2 gene 4.2 k
DNA
Lan fragment (5.6 kb) amplified

6 7: a- 2 coIIagen fragment (10.4 kb)

ampl 50 ng DNA
2 collagen fragment (15.4 kb)
100 ng DNA

Figure 47: Use of DNA from various human blood
research samples (prepared with the DNA
Isolation Kit for Mammalian Blood) for detection
of the n-ras gene by Southern hybridization. The
above protocol was used to prepare DNA from
several human blood samples, each of which had
been prepared with a different anticoagulant. DNA
was also prepared from a lymphocyte preparation
and a buffy coat preparation, using a modification of
the protocol outlined in the kit package insert. Ten pg
of each preparation was digested with Eco R,
electrophoretically separated, and blotted to a nylon
membrane. DNA on the membrane was hybridized to
a DIG-labeled n-ras probe, and the results visualized
chemiluminescently. The samples used were:

Lanes 1, 12: DNA Molecular Weight Marker V11
Lanes 2, 3: whole blood, sodium citrate anticoagu-
lant

Lanes 4, 5: whole blood, heparin anticoagulant
Lanes 6, 7: whole blood, sodium EDTA anticoagulant
Lanes 8, 9: buffy coat preparation

Lanes 10, 11: lymphocyte preparation

Result: Each lane contained only a single hybridiza-
tion band of the expected (7.2 kb) size (Taparowsky et
al., 1983).
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TriPure Isolation Reagent

How to use the reagent

Air dry pellet
Resuspend in RNase-free g .
water or DEPC-treated Centylfuge a2t 2000 3(Cg, Cfntrlfuge at212,000°)é <
0.5% SDS 5 min at +2 to +8 0 min at +2 to +8
Discard supernatant Discard supernatant

Incubate 10 — 15 min at
+55 to +60°C to resuspend

+ + +

Resuspend pellet in
0.3 M GuHCl in 95% EtOH
Repeat wash step 2 x (2 ml per 1 ml TriPure Reagent)
Incubate pellet in wash 20 min
at +15 to +25°C

+ +

Wash pellet in 75% EtOH

Store RNA at —15
to —25°C

(1.5—-2.0 ml per 1 ml Centrifuge at 7500 x g, 5 min at
TriPure Reagent) +2 to +8°
Incubate 10 — 20 min at +15 to Discard suype t

25°C with ional mixi
+ with occasional mixing \e ‘ CO l
56.
trifyge aﬂ Srh 0
26 Repeat wash step 2 x

Cen
ﬁ istard su e?tano
\eW
NA\S +
P ( e P ag Brleﬂy dry pellet Wash protein pellet in

— 10 min under vacuum 2 ml 100% EtOH
(or air dry) Vortex
Dissolve pellet in 8 mM NaOH Incubate 20 min at +15 to +25°C

+ +

Centrifuge at 7500 x g, 5 min at
+2 to +8°C
Discard supernatant

+ +

Dry pellet under vacuum 5 — 10 min
(or air dry)
Add 1% SDS and incubate at +50°C to
dissolve pellet
Sediment insoluble material 10,000 x g,
10 min at +2 to +8°C

+

Transfer supernatant to new tube
Store protein at —15 to —25°C

Adjust pH to 7.0 — 8.0 with HEPES
Buffer and adjust to ] mM EDTA

Store DNA at +2 to +8°C
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mRNA Isolation Kit

MRNA Isolation Kit

for the isolation of poly(A)* RNA (at least 70 pg)
Cat. No. 11 741 985 001

Principle

The poly(A)* tail of mRNA hybridizes to a biotin-labeled oligo(dT) probe. Streptavidin-
coated magnetic particles capture the biotinylated dT-A hybrids. A magnetic particle
separator collects the magnetic particles, and washes remove contaminants. Then, water
elutes the mRNA from the particles.

Starting material

Research samples may contain up to:
e 2.5mgtotal RNA
o 10 cultured cells

o 1 gtissue

Application

Preparation of highly purified poly(A)* RNA, which may be used for RT-PCR, cDNA
synthesis, Northern blotting, Northern ELISA, RNase protection assays, in vitro transla-
tion, etc.

Time required

e Total time: approx. 30 min (starting from total RNA)

Results

e Hands-on time: approx. 15 min (starting from total RNA) _‘ %
e Yield: Variable, depending upon starting material (See Part IV of “&v@u‘s&

in t}.lis article). a\e .

e DPurity: Isolated mRNA, free of DNA and o

Benefits

PL&

dlrectl ysates and tissue

e Saves time, because the ki
homogenates, Iﬁm‘tal A requ cﬁ
%13, Ql ows both small and large scale

o A |de rang
ions of mRN, l
° Increases ause the kit does not use hazardous organic solvents.

Affinity Purification

\ Y
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mRNA Isolation Kit
How to use the kit

How to use the kit

. Flow diagram

Total BNA | | Culture cell
lysate

Hybrdization of
mRNA and
biatinylated

oligo (dT)
®

Capturing on
streptavidin-
coated magnetic
particle

Elution of mRMNA

Magnetic Biotinylated oligo(dT)
particle ."ITI' ! v
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mRNA Isolation Kit

How to use the kit

» Cultured cells: Wash cells (2 x 107) twice with ice-cold phosphate-buffered saline
(PBS). Add 3 ml Lysis Buffer to the cell pellet. Shear DNA mechanically by passing
the sample 6 x through a 21-gauge needle.

p- Tissue: Snap freeze 200 mg of tissue. Grind frozen tissue to a homogeneous
powder in a pre-cooled mortar. Chill 3 ml Lysis Buffer to =0°C in a sodium
chloride-ice water bath, then add the frozen powder to the chilled Lysis Buffer.
Homogenize the powder suspension by passing it 4 x through a 21-gauge needle.
Centrifuge the suspension at 11,000 x g for 30 s. Use only the supernatant for the
capture procedure.

Perform all steps in the capture procedure below at a temperature between
0°C and —4°C.

Prepare the Streptavidin-coated Magnetic Particles:

> Resuspend Streptavidin-coated Magnetic Particles thoroughly and pipette 300 pl
Streptavidin-coated Magnetic Particles into a fresh cup or tube.

» Immobilize the Streptavidin-coated Magnetic Particles on the side of the container
with a Magnetic Particle Separator.

> Remove the storage buffer from the Streptavidin-coated Magnetic Particles.
> Resuspend the Streptavidin-coated Magnetic Particles in 500 pl Lysis Buffer.

b Again immobilize the Streptavidin-coated Magnetic Particles with the magnetic
separator and remove all the Lysis Buffer.

Never let the Streptavidin-coated Magnetic Particles dry out.

Hybridize the mRNA to the Biotin-labeled Oligo(dT), : }\(
1)

> Add 3 pl Biotin-labeled Oligo(dT),, to the sample (f@@)

> Mix sample and Ollgo(d'I'J20 well tggrﬁ |d| ion mix.

previey

Immobilize the biotinyla dQ %'Stre awdm coated Magnetic Particles:
> Add hy e tube o repared Streptavidin-coated

_‘IYJ Ies (from Stecjﬁ
Re&suspend S agnetic Particles in the hybridization mix.

@% 5 min at +37°C (if you started with total RNA or cultured cells).
OR 5 min at 0°C (if you started with tissue).

Separate the Streptavidin-coated Magnetic Particles from the fluid with a Magnetic
Particle Separator.

This step takes about 3 min.

Wash the Streptavidin-coated Magnetic Particles 3 times. For each wash:
» Add 500 pl Wash Buffer to the tube.
> Resuspend the Streptavidin-coated Magnetic Particles in the Wash Buffer.

b Separate the Streptavidin-coated Magnetic Particles from the buffer with a
Magnetic Particle Separator.

» Remove all Wash Buffer and discard.

Elute the mRNA:

> Add 50 pl redistilled water to the Streptavidin-coated Magnetic Particles.

P Resuspend the Streptavidin-coated Magnetic Particles in the redistilled water.
» Incubate for 2 min at +65°C.
>

Separate Streptavidin-coated Magnetic Particles from the eluate with a Magnetic
Particle Separator.

Transfer the supernatant (containing the mRNA) to a fresh RNase-free tube.

To quantitate the mRNA spectrophotometrically, assume that 1 A, unit
corresponds to a concentration of 40 pug/ml.
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mRNA Isolation Kit
Typical results with the kit
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Quick Spin Columns
How to use the columns

IV. Protocol for purifying radiolabeled nucleic acids

@ Remove the column from the storage bag, and gently invert it several times to
resuspend the matrix.

® Remove most of the buffer from the column as follows:

> Remove the top cap from the column, then remove the bottom tip.

» Drain the column by gravity, then discard the eluate.

©® Remove residual buffer from the column as follows:
> Place the column in a collection tube.
» Centrifuge at 1100 x g for 2 min in a swinging-bucket rotor.

» Discard the collection tube with the eluted buffer.

©

While keeping the column upright, very carefully apply the sample to the center of the
column bed.

Apply 20 — 50 pl sample to a G-25 column; 20 — 100 pl to a G-50 column.

While keeping the column upright, place the column in the second collection tube.

Centrifuge the tube at 1100 x g for 4 min in a swinging-bucket rotor.

Save the eluate from the second collection tube. It contains the purified sample.

©o0|6

Discard the column in a radioactive waste container.

V. Troubleshooting the Quic

If you get... Then, the
/ cause myb ~ \
Poor sample a & ‘16 coMn upright during and after application of
re@zve \ olumn, ﬁgﬂe e, especially after centrifugation.
sam ea

nucleic acids
recovery

Wrong g-force used P Use 1100 x g for centrifugation spins.
during centrifuga-

tion P Be sure the centrifuge is correctly calibrated.

Wrong rotor P Use swinging-bucket rotor.

A fixed-angle rotor will cause lower yields.

Too much or too P Apply a sample containing 0.02 — 1.0 mg/ml nucleic acid. At

little DNA/RNA >1.0 mg/ml, the sample is viscous and may not migrate

loaded on column through the columns easily, leading to poor recovery and/or
contamination with smaller molecules. At <0.02 mg/ml, DNA/
RNA recovery may be low.

P To improve recovery of dilute samples, add carrier (glycogen,
tRNA or sperm DNA) to the sample.

>> >
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mini Quick Spin Columns

Typical result with the columns

pYe

Typical result with the columns

Figure 58: Removal of Unincorporated Radiolabeled Nucleotides from 5’ End-labeled Oligomers using
the Mini Quick Spin DNA and Oligo Columns. Various oligomers, ranging in size from 32 bp to 8 bp, were
end-labeled using the 5" End-Labeling Kit and y*?P-ATP and purified using either the mini Quick Spin DNA or
Oligo Columns to remove unincorporated nucleotide, per manufacturer’s instructions. One fifgh of the isolated
sample was electrophoresed through a 20% acrylamide gel in 1x TBE for 5 - 6 hours at 15 ‘%gel was
overlaid with plastic wrap and exposed to Lumi-Film for approximately 18 h.

.
Lane 1: Oligo Marker Control e

Lane 2: Oligo Marker/miniQuick Spin DNA Colum a .

Lane 3: Oligo Marker/mini Quick Spig D (Tiés

Lane 4: - &6

Lane 5: Oligo Marker Cemf0! 60
Lane 6: Ol @ iniY2uick Spin Oligo Col
La Oli arvef/mini Quick @

N NG o @Q&

Res-?e incorporated Radio-labeled Nucleotides from 5" End-labeled Oligomers using the Mini
Quick®pin DNA and Mini Quick Spin Oligo Columns
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Master Mixes

Real-Time PCR Instruments Available from
Roche Applied Science

Real-time PCR offers an alternative method for both qualitative and quantitative
analysis. This type of analysis allows the amplification and fluorescent detection steps to
be performed by a single instrument in a single tube with data recorded online. A
real-time PCR instrument measures the accumulation of PCR products during amplifi-
cation with fluorescent dyes. Because PCR itself and the detection of PCR products
occur in the same reaction (vessel), this set-up is also called “homogeneous PCR”.

The LightCycler® System incorporates several features that make it the ideal tool for
qualitative and quantitative PCR as well as mutation analysis in general laboratory
applications. It includes instrumentation, software, reagents, technical support, and
application-specific kits.

Two real-time PCR systems are available from Roche Applied Science:

The LightCycler® Carousel-Based System (LightCycler® 2.0 Instrument,

Cat. No.: 03 531 414 201).

The LightCycler® 2.0 Instrument is optimized for two fluorescence detection formats:
SYBR Green I and HybProbe probes. In addition, the instrument supports a wide variety
of other fluorescence detection formats, such as monocolor SimpleProbe probes,
hydrolysis probes, and other formats based on FRET (fluorescence resonance energy\(

transfer).
The LightCycler® 480 System (Cat. N 1 = 96 well;
Cat. No. 04 545 885 001 — Eﬁﬁ; ar online PCR device
for qualitative or on of nugljc acids, mutation
screemng e t mee t Q broad range of
mtlons in en 3 uc as array validation,
knockdo analy31s
Offerm d accuracy one has come to expect only
ag 1ed Science’s LightCycler® Carousel-Based System,
Cycler® 480 Real-time PCR System goes one step further
providing enhanced 96- or 384-multiwell throughput.
The LightCycler® 480 System setup enables the use of all current probe formats (e.g.,
SYBR Green I, HybProbes probes, SimpleProbe probes, hydrolysis probes and ResoLight
dye for high resolution melting).

For even higher throughputs (up to 1536 reactions in one run) and smaller reaction
volumes (0,5-2l), a separate plate-based instrument, the LightCycler® 1536 System, is

available. ‘
For details concerning the instruments, reagents and software please refer to \“

http://www.lightcycler.com, http://www.lightcycler480.com and
www.lightcycler1536.com

ResolLight is a trademark of Roche
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Automated Isolation

MagNA Lyser Instrument and Accessories

Product Application Cat. No. Pack Size
MagNA Lyser Automated homogenization of tissue samples 03 358968 001 1 instrument
Instrument?* 03 358 976 001  plus accessories
MagNA Lyser Holds up to 16 sample tubes for tissue homogenization 03 359 093 001 1 rotor

Rotor*

MagNA Lyser Houses the MagNA Lyser Rotor to maintain the 03 359 085 001 1 cooling block
Rotor Cooling temperature of the samples at +2 to +8°C

Block*

MagNA Lyser Specially designed ceramic beads to achieve optimal 03358941001 100 tubes
Green Beads* homogenization of various sample materials (prefilled with

ceramic beads)

Automated Isolation using the MagNA Pure LC Instrument

Product Application Cat. No.
MagNA Pure LC Robotic workstation for fully automated nucleic acid 12 236 931 001
Instrument* preparation and filling of LightCycler® Capillaries,

96-well PCR plates, and tubes suitable for the most

commonly used PCR instruments
Reagent Kits for Isolation of genomic DNA
MagNA Pure LC Ready-to-use reagents for the isolation of high-quality 03 003 9 01
DNA Isolation genomic DNA from whole blood, white blood cells, Me Cﬁ

the MagNA Pure LC Instrume

Pack Size
1 instrument
plus accessories

UK

(192 reactions)

MagNA Pure LC

DNA Isolation

Kit lI* (Tissue)
-

Ready-to-use reagents for

intact gegomi ide variety of
anim Iﬂ§¥

Kit I peripheral blood lymphocytes, and cultured %
ua @186 229 001
e m%z%
s, usmgKegagI@

1 kit
(192 reactions)

Ready-to-us s ftfahe Isolation of high-quality, 03 264 785 001
ion int @ gaI DNA from the most difficult-
it IlI* (Bacteria & to-pYocesS res€arch sample materials, using the

Fungi) MagNA Pure LC Instrument.

1 kit
(192 reactions)

MagNA Pure LC
DNA Isolation Kit*
- Large Volume

Ready-to-use reagents for the purification of genomic 03 310 515 001
DNA from large amounts of whole blood (up to 1 ml),
blood cells, or culture cells (up to 5 x 109), using the
MagNA Pure LC Instrument.

Reagent Kits for Isolation of viral and total Nucleic Acids

MagNA Pure LC Ready-to-use reagents for the purification of viral
Total NA Isolation nucleic acid from serum, plasma and whole blood,

Kit* using the MagNA Pure LC Instrument

03 038 505 001

1 kit
(96 - 288
reactions)

1 kit
(192 reactions)

MagNA Pure LC Ready-to-use reagents for the purification of viral 03 264 793 001

Total NA Isolation nucleic acids from large amounts (up 1 ml) of serum

Kit* - Large and plasma, using the MagNA Pure LC Instrument

Volume

Reagent Kits for Isolation of total RNA

MagNA Pure LC Ready-to-use reagents, developed to maximize yield of

RNA Isolation Kit*- purified total RNA with superior quality isolated from

High Performance blood, blood cells or culture cells, using the MagNA
Pure LC Instrument

03 542 394 001

1 kit
(192 reactions)

1 kit
(192 reactions)

* CE marked /for USA for laboratory use
*+ For general laboratory use.
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Companion Reagents for Isolating Nucleic Acids

Features Cat. No. Pack Size

» Rapidly and completely denatures most proteins 11 667 289 001 1 kg
» Particularly suited for gel electrophoresis

» Virtually free of proteases, RNases, and DNases 10 708 976 001 1 kg

» pK 8.3 (at +20°C), which makes Tris ideal for preparing buffers in the biological 11 814 273 001 5 kg
pH range

» Used in many published purification procedures

» Ultrapure 11 332 481 001 5x 10 ml

Trademarks e ‘CO .u\(

AMPLICOR, COBAS, EXPAND, FASTSTART GH PURE,
LIGHTCYCLER, LC MAGNA LYSER INI SPIN,
QUICK SPIN and TRIPU. ﬁw S of Roclﬁ-‘

rk of M

SYBR is a regiat ed r‘i 05331'
W\S ademark o
Alater is a gemark of Ambion, Inc.

Other brands or product names are trademarks of their respective holders.

Disclaimer

* For life science research only. Not for use in diagnostic procedures.
* For general laboratory use.

# CE/for USA for laboratory use
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