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A. Product Description

Ambion® BrightStar®-Plus membranes are composed of a
porous, nylon 66 matrix, derivatized with quaternary ammo-
nium groups. The positively charged surface is maintained in
the range of pH 3 to pH 10, which is favorable for strong ionic
binding of nucleic acids. Our research has shown that this type
of membrane gives the lowest detection limits in comparison to
any other preparation. These membranes are suitable for:
• Northerns
• Southerns
• Dot Blots
• Non-radioisotopic detection systems

B. Dot Blots

The mass of material applied to a fixed area is critical, since
there is a limit to the binding capacity of the membrane. There-
fore target should not be mixed with carrier DNA or RNA
since signal can be reduced by competition with the carrier.
Assemble the vacuum apparatus according to manufacturer’s
instructions with a pre-wetted membrane.
1. Prepare 100 μL samples of target nucleic acid in one of the

2 solutions shown below. (Add 1 μL of gel loading buffer if
desired to help identify the location of spots on the membrane.)
• RNA in 1 M NaCl/10 mM NaOH
• DNA in 1 M NaCl/400 mM NaOH

Part Number Contents

AM10100 5 membranes: 15 cm x 15 cm

AM10102 Small roll: 30 cm x 45 cm

AM10104 Large roll: 30 cm x 3 m
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2. Pull a vacuum through the membrane and apply the solu-
tion to the well.

3. Apply a second aliquot of the solution used to dilute the
nucleic acid to wash the well.

4. Remove the membrane, label it, and immediately crosslink
the nucleic acid to the membrane (see section E on page 5). 

C. Downward Alkaline Transfer for Agarose Gels

IMPORTANT

This method should not be used with acrylamide gels; transfer acrylamide

gels by electroblotting (see section D on page 4).

For optimum results with gels containing RNA, we recom-
mend using NorthernMax® Transfer Buffer, P/N AM8672.
Alternatively use one of the following transfer buffers: 
• for RNA: 1 M NaCl/10 mM NaOH 
• for DNA: 1 M NaCl/400 mM NaOH

1. Prepare blotting materials

a. Remove the unused gel above the wells
Use a razor blade or scalpel to cut through the wells. This
prevents transfer buffer from flowing through the wells
instead of through the gel during transfer.
To ensure proper orientation later on, cut a notch into the
upper right hand corner of the gel and membrane.

b. Cut the BrightStar-Plus Membrane to the size of, or slightly
larger than the gel 
Handle the membrane only by the edges using gloved hands
(preferably powder-free) or blunt forceps. 

c. Cut 8 filter paper sheets to roughly the size of the gel.

d. Cut a 3 cm high stack of paper towels to about 1–2 cm
wider than the agarose gel.

e. Put 0.5 mL transfer buffer per cm2 of gel surface into a glass
or plastic, flat bottomed container somewhat larger than the
dimension of the agarose gel. This will be the reservoir for
the transfer buffer.

f. Cut 3 filter paper bridges large enough to cover the gel and
to reach into the reservoir.
2 C. Downward Alkaline Transfer for Agarose Gels
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2. Assemble the transfer materials as shown below

a. Arrange a stack of paper towels and blotting paper

i. Stack the pre-cut paper towels (~3 cm high) next to the 
transfer buffer reservoir.

ii. Put 3 dry pieces of filter paper on top of the paper 
towels.

iii. Wet 2 more pieces of filter paper in transfer buffer and 
add them to the top of the stack.

b. Position the membrane, then the gel on top of the 

blotting stack

i. Wet the BrightStar-Plus Membrane briefly in transfer 
buffer and place it on top of the stack of filter paper 
sheets. Be sure there are absolutely no bubbles trapped 
between the layers. Use a glass rod or Pasteur pipette to 
gently roll out any bubbles.

ii. Center the trimmed gel on the membrane, aligning the 
notches. Make sure the gel is upright i.e. in the same 
orientation as it was during electrophoresis, with the 
bottom of the gel in contact with the membrane. Roll 
out any bubbles.

c. Put the filter paper bridge in place

i. Wet 3 more pieces of filter paper in transfer buffer, and 
place them on the gel. Roll out any bubbles. 

ii. Wet the 3 filter paper bridges in transfer buffer and 
place them on top of the stack, with one end in the 
reservoir.

Cover

Bridge
(Chromotagraphy Paper)

Chromotagraphy Paper

Gel
Membrane

Chromotagraphy Paper

Paper Towel
Support

Transfer Buffer

150g-200g

prewet

dry
C. Downward Alkaline Transfer for Agarose Gels 3
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d. Cover the stack with rigid light-weight plastic to 

prevent evaporation

We typically use the casting tray used to pour the gel. Place
a small weight (150–200 g) on top of the stack to assure
even contact of all the stack components.

IMPORTANT

Make sure the filter paper bridge is in contact with the transfer buffer in the

reservoir, and that it does not touch the blotting stack below the gel.

Laboratory film (e.g. Parafilm®) or plastic wrap can be placed around the

edges of the gel to be sure that buffer must go through the gel.

3. Transfer for 15–20 min per mm of gel thickness or 4 hr

Transfer for a typical 6 mm thick gel should be 1.5–2 hours.
Do not exceed 4 hours because this can cause hydrolysis of
small nucleic acids, reducing their hybridization signal.

4. Disassemble the transfer setup and crosslink the nucleic acid 

to the membrane

a. Remove the membrane with forceps and briefly (~10 sec)
rinse in gel running buffer to remove salt and agarose. Briefly
blot excess liquid, but do not dry the membrane, and
immediately crosslink the nucleic acid to the membrane (see
section E on page 5).

b. For samples stained with EtBr, verify transfer by examining
the gel under UV light; there should be very little
ethidium-stained material remaining in the gel at this step.

D. Electroblotting for Agarose or Acrylamide Gels

Electroblotting provides more force than passive elution. This
is necessary for polyacrylamide gels and it may also be used
with agarose gels. 
Submerged, semi-dry, vacuum, or pressure blotters may be
used. Follow the manufacturer’s recommendations for transfer
using their apparatus. Below we describe a method developed
for a semi-dry transfer blotter:
1. Cut 6 pieces of filter paper to the size of the gel to be transferred.
2. Prepare 100 mL of 0.5X TBE electrophoresis buffer for

wetting the papers.
4 D. Electroblotting for Agarose or Acrylamide Gels
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3. Wet 2 filter papers and place them on the cathode plate of the
electroblotter. Use a glass pipet to roll out any air bubbles.

4. Separate the glass plates and immobilize the gel onto a piece
of filter paper. Lay the gel/filter paper on top of the wetted
papers gel side up.

5. Cut the upper right-hand corner of the membrane for ori-
entation. Wet the membrane and place on top of the gel.
Roll out any air bubbles with a glass pipet.

6. Wet the last three filter papers and place on the stack. Take
care to roll out any trapped air.

7. Wet the anode plate which will be in contact with the paper
stack.

8. Place the anode plate on top and secure firmly.
9. Electrophorese for 30 min at 200 mA (constant current).
10. Disassemble and proceed with crosslinking.

E. Crosslinking RNA to BrightStar-Plus 

Membrane

There are 2 methods for immobilizing RNA on a membrane;
both work equally well. For best results, dry the membrane
after crosslinking. In humid climates it may be necessary to dry
the membrane by applying low heat, such as that in a conven-
tional oven.

UV crosslinking

UV crosslinking works by making a rigid covalent bond with
the membrane, but it does destroy small parts of RNA. The
membrane should be moist during crosslinking, since water
does not absorb UV radiation. Most commercial crosslinkers
have an automatic crosslink function which delivers a 120 mJ
burst over 30 seconds. A hand-held lamp on the short wave-
length setting will effect crosslinking in 1–2 minutes (see
Ambion Technical Bulletin #169 for more information).

Baking

Baking works by heating the membrane to drive out all water
from solubilizing the RNA. The only danger to baking is that
the membrane can be damaged if the heat is not regulated to
E. Crosslinking RNA to BrightStar-Plus Membrane 5
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keep it from rising above ~100°C. The oven does not need to
be under vacuum for BrightStar-Plus Membrane because they
are nylon.

F. Membrane Storage

Crosslinked membranes can be stored indefinitely at –20°C in
a vessel that will protect them from physical damage (i.e. rolled
up in a 50 mL tube).

G. Stripping Probe

Removing probe from membranes can be difficult, but is
achieved by rigorous treatment with heat or base to disrupt
hydrogen bonding between probe and target. 

RNA probes on DNA or RNA targets

Alkaline procedures cannot be used here since high concentra-
tions of base will hydrolyze RNA into 2'–3' cyclic NMPs. We
suggest autoclaving the membrane in a bottle containing a
0.1% SDS solution for 15 minutes. Repeat if necessary.

DNA probes on DNA targets only

The same protocol used for RNA probe stripping can be used
for DNA probes on DNA targets. Another option is alkaline
denaturation; incubate the membrane in 400 mM NaOH for
30 minutes, then wash with 0.1% SDS for 15 minutes.

H. Safety Information

Chemical safety guidelines

To minimize the hazards of chemicals:
• Read and understand the Material Safety Data Sheets

(MSDS) provided by the chemical manufacturer before you
store, handle, or work with any chemicals or hazardous
materials. 

• Minimize contact with chemicals. Wear appropriate per-
sonal protective equipment when handling chemicals (for
example, safety glasses, gloves, or protective clothing). For
additional safety guidelines, consult the MSDS.
6 F. Membrane Storage
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• Minimize the inhalation of chemicals. Do not leave chemi-
cal containers open. Use only with adequate ventilation (for
example, fume hood). For additional safety guidelines, con-
sult the MSDS. 

• Check regularly for chemical leaks or spills. If a leak or spill
occurs, follow the manufacturer’s cleanup procedures as
recommended on the MSDS.

• Comply with all local, state/provincial, or national laws and
regulations related to chemical storage, handling, and dis-
posal.

About MSDSs

Chemical manufacturers supply current Material Safety Data
Sheets (MSDSs) with shipments of hazardous chemicals to new
customers. They also provide MSDSs with the first shipment
of a hazardous chemical to a customer after an MSDS has been
updated. MSDSs provide the safety information you need to
store, handle, transport, and dispose of the chemicals safely.
Each time you receive a new MSDS packaged with a hazardous
chemical, be sure to replace the appropriate MSDS in your
files.

Obtaining the MSDS

To obtain Material Safety Data Sheets (MSDSs) for any chem-
ical product supplied by Applied Biosystems or Ambion:
• At www.appliedbiosystems.com, select Support, then

MSDS. Search by chemical name, product name, product
part number, or MSDS part number. Right-click to print or
download the MSDS of interest.

• At www.ambion.com, go to the web catalog page for the
product of interest. Click MSDS, then right-click to print
or download. 

• E-mail (MSDS_Inquiry_CCRM@appliedbiosystems.com)
or telephone (650-554-2756; USA) your request, specifying
the catalog or part number(s) and the name of the prod-
uct(s). We will e-mail the associated MSDSs unless you
request fax or postal delivery. Requests for postal delivery
require 1–2 weeks for processing.
H. Safety Information 7

http://www.appliedbiosystems.com


BrightStar Membranes.fm  Page 8  Monday, September 29, 2008  1:48 PM
For the MSDSs of chemicals not distributed by Applied Biosys-
tems or Ambion, contact the chemical manufacturer.
Manual 10100M Revision C Revision Date: September 29, 2008

For research use only. Not for use in diagnostic procedures. 

Information in this document is subject to change without notice. Applied Biosystems
assumes no responsibility for any errors that may appear in this document.
Applied Biosystems disclaims all warranties with respect to this document, expressed or
implied, including but not limited to those of merchantability or fitness for a particular
purpose. In no event shall Applied Biosystems be liable, whether in contract, tort, war-
ranty, or under any statute or on any other basis for special, incidental, indirect, puni-
tive, multiple or consequential damages in connection with or arising from this
document, including but not limited to the use thereof.
Literature Citation: When you are describing a procedure utilizing this product in a
Materials and Methods Section for publication, we would appreciate that you refer to it
as the BrightStar®-Plus Membranes.
Warranty and Liability: Applied Biosystems is committed to delivering superior prod-
uct quality and performance, supported by industry-leading global service and technical
support teams. Warranty information for the accompanying consumable product is
available at www.ambion.com/info/warranty in “Limited Warranty for Consumables,”
which is subject to the exclusions, conditions, exceptions, and limitations set forth under
the caption “EXCLUSIONS, CONDITIONS, EXCEPTIONS, AND LIMITA-
TIONS” in the full warranty statement. Please contact Applied Biosystems if you have
any questions about our warranties or would like information about post-warranty sup-
port.
Trademarks: Applied Biosystems, AB (Design), Ambion, BrightStar and NorthernMax
are registered trademarks of Applied Biosystems, Inc. or its subsidiaries in the US and/or
certain other countries. 
All other trademarks are the sole property of their respective owners.

© 2008 Ambion, Inc. All Rights Reserved.

 

U.S./Canada  
(English) 800-327-3002
(French) 800-668-6913
Fax +1-512-651-0201

Direct free phone numbers, distributors: 
www.appliedbiosystems.com

Europe
tel  +44 (0)1480-373-020
fax  +44 (0)1480-373-010

Japan
tel  81 (0) 3  5566 6230
fax  81 (0) 3  5566 6507
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