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of DNA, also when RNA concentration is very low.
This protocol is recommended when an RNA solution
is not pure (presence of co-extracted contaminants) or
when a high RNA quantity should be used in the fol-
lowing analyses. It is not the best choice when the
starting amount of RNA is very low (for example,
when recovered from small biopsies or after microdis-
section). In such case, Protocol 18.3 is suggested.

18.2.1 Reagents

Reagents from specific companies are reported here,
but reagents of equal quality purchased from other
companies may be used.

All reagents should be RNase free? and DEPC treated

* DEPC-treated water (DEPC H,0): add 1 ml of
diethylpirocarbonate (DEPC) (0.1% final concen-
tration) to 1 1 of sterile water at 37°C overnight
under fume hood and then autoclave®

e [0 U/ul DNasel FPLC pure (cod. 27-0514 GE
Healthcare)

e 10x Reaction buffer: 400 mM Tris-HCI (pH 7.5),
60 mM MgCl,

* Phenol/H,0

e Chloroform

* 0.8 M LiCl in absolute EtOH

e [ mg/ml Glycogen

e Absolute EtOH

18.2.2 Equipment

e Adjustable pipettes,* range: 2-20 pl, 20-200 pl,
100-1,000 pl
*  Nuclease-free aerosol-resistant pipette tips

*Sterile, disposable plasticware should preferably be used because
itis RNase free. If general laboratory glassware or plasticware is
used, it should be pre-soaked in 0.1% DEPC-treated H,0 for2h
at 37°C. The DEPC-treated items should be rinsed thoroughly
with DEPC H,O and then autoclaved. Alternatively, glassware
could be put in an oven at 250°C for 2 h.

3After this treatment the water is essentially free from RNases
and can be used to prepare solutions or to rinse any items to use
for RNA isolation. DEPC is a carcinogen and should be handled
with care under a fume hood.

“Clean the pipettes with a disinfectant (e.g., Meliseptol®rapid)
and leave them under the UV lamp for at least 10 min.
Alternatively it is possible to autoclave the pipette depending
on the provider instructions. Pipettes dedicated only to RNA
extraction and treatment should be preferably used.

e 1.5 ml tubes and 0.2 ml tubes (autoclaved)
e Thermomixer (e.g., Eppendorf)

18.2.3 Method

* A 20 pl reaction volume is prepared, adding the fol-
lowing components in a 1.5 ml tube:

10 x Reaction buffer 2 ul

10 U/ul DNasel 1ul

Total RNA 2 ng’

DEPC H,0 to 20 ul final®

e Incubate the mixture at 37°C for 20'. Spin down the
condensate from the tube walls.

* Bring the final volume to 100 pl with DEPC-treated
H,O and add 70 pl phenol/H,0 +30 pl chloroform.’
Vortex, keep on ice for 20" and spin the tube for 20’
at 14,000 rpm in a microcentrifuge at 4°C.

e Carefully transfer the supernatant to a new tube
(avoid touching the interphase), and add three vol-
umes of 0.8 M LiCl in absolute EtOH and 5 ul of
glycogen solution. Mix the solution by inversion.

* Leave the solution at —20°C for 24 h.

* Spin the tube for 20" at 14,000 rpm in a microcen-
trifuge at 4°C; remove the supernatant without dis-
turbing the pellet.

e Wash the pellet with 100 pl ice cold absolute EtOH
and spin the tube at 14,000 rpm for 10" at 4°C.

* Remove the supernatant, air dry the RNA pellet and
resuspend it in the proper amount of DEPC-treated
H,0.

e Determine the new RNA concentration photometri-
cally at 260 and 280 nm, adding 1 pl RNA solution
t0 199 ul of HO.*

°If more than 5 pg RNA is digested, increase the DNase units. If

a larger amount of RNA is treated, scale up the reaction volume
because the viscosity of the solution may increase, preventing
DNase activity.

“The volume of reaction can be increased up to 100 pul when, for
example, the starting RNA is resuspended in large volumes; in
such case, the DNase unit concentration has to be maintained
by increasing the quantity.

"Alternatively, it is possible to purify DNase-treated RNA by the
use of silica columns or the direct performance of an on-column
DNase digestion (for details, see RNase free DNase set on
http://www.qiagen.com/).

8See Chap. 16 for details.


http://www.qiagen.com/

18 DNase Treatment of RNA

89

e The solution is ready to be used for RT-PCR.
Alternatively, RNA can be stored at —80°C until
use; it is better if it is divided into aliquots to avoid
repeated freezing and thawing.

18.3 DNase Digestion Followed
by Heat Inactivation

This protocol can be used when the starting amount of
RNA is low and DNase removal by extraction could
determine its complete loss [3].

18.3.1 Reagents

Reagents from specific companies are here reported,
but reagents of equal quality purchased from other
companies may be used.

All reagents should be RNase free? and DEPC
treated

* DEPC-treated water (DEPC H,0): Add 1 ml of
diethylpirocarbonate (DEPC) (0.1% final concen-
tration) to 1 I of sterile water at 37°C overnight and
then autoclave!'®

e 10 U/ul DNasel FPLC pure (cod. 27-0514 GE
Healthcare)

e ]0x Reaction buffer: 400 mM Tris-HCI (pH 7.5),
60 mM MgCl,

e 25mM EDTA!

“Sterile, disposable plasticware should be preferably used
because it is RNase free. If general laboratory glassware or
plasticware is used, it should be pre-soaked in 0.1% DEPC-
treated H,O for 2 h at 37°C. The DEPC-treated items should be
rinsed thoroughly with DEPC H,0 and then autoclaved.
Alternatively, glassware could be put in an oven at 250°C for at
least 2 h.

0After this treatment, the water is essentially free from RNases
and can be used to prepare solutions or to rinse any items to be
used for RNA isolation. DEPC is a carcinogen and should be
handled with care under a fume hood.

""The EDTA helps to protect RNA at high temperatures.

18.3.2 Equipment

Adjustable pipettes,” range: 2-20 ul, 20-200 pl,
100-1,000 pl

*  Nuclease-free aerosol-resistant pipette tips

e 1.5 ml tubes and 0.2 ml tubes (autoclaved)

e Thermomixer (Eppendorf)

18.3.3 Method

* Hereafter, a 20 pl reaction volume is reported, add-
ing the following components in a 1.5 ml tube:

10 x Reaction buffer 2 ul

10 U/ul DNasel 1l

Total RNA 2 pg'

DEPC H,0 to 20 pl final

* Incubate the mixture at 25°C for 15'.' Spin the tube
to collect the condensate from the tube walls.

e Add 2 pl of 25 mM EDTA to the solution; mix and
heat at 65°C for 10’ to inactivate DNase. Immedi-
ately, chill the solution on ice and spin the tube.

* Determine the RNA concentration photometrically
at 260 and 280 nm, adding 1 pl RNA solution to
199 pl of H,O.'® Alternatively, for a more approxi-
mate quantification, determine the new RNA con-
centration simply taking into account the starting
RNA concentration and the reaction volume before
and after DNase treatment.

"2Clean the pipettes with a disinfectant (e.g., Meliseptol®rapid)
and leave them under the UV lamp for at least 10 min.
Alternatively it is possible to autoclave the pipette according to
the provider instructions. Pipettes dedicated only for RNA
extraction and treatment should be preferably used.

BIf more than 4 pg RNA are digested, increase DNase units. If a
larger amount of RNA is digested, scale up the reaction volume
as more RNA may increase the viscosity of the solution
preventing DNase activity.

!4The volume of reaction can be increased up to 100 pl when the
starting RNA is resuspended in large volumes; in this case also
the DNase units must be increased.

SThis incubation time and temperature has been shown to be
sufficient to remove contaminant DNA (manufacturer’s
protocol suggests 10-20" at 37°C).

"“For spectrophotometric quantification of RNA after DNase

treatment remember to use a DNase solution complete of buffer
and EDTA without RNA as a blank.
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e The mixture can be used directly for RT-PCR.
Alternatively, RNA can be stored at —80°C until
use; it is better if it is divided into aliquots.
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