
ECF random prime labelling
and signal amplification
system

RPN 5751
RPN 5752

STORAGE AND STABILITY
Store labelling module (RPN 5751) at -15°C to -30°C.
Store amplification module (RPN 5750) at 2-8°C.
(For convenience, detection bags may be stored at
room temperature, if desired). Stable for at least
3 months when stored as above.

Warning: For research use only. 
Not recommended or intended for diagnosis
of disease in humans or animals. Do not use
internally or externally in humans or animals.
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ECF random prime labelling and signal
amplification system

ECF™ random prime labelling and signal
amplification system  RPN 5752
30 labelling reactions and signal amplification for
2500cm2 of membrane (consists of RPN 5751
labelling module and RPN 5750 signal amplification
module)

ECF random prime labelling module RPN 5751
30 labelling reactions

ECF signal amplification module RPN 5750
Amplification of signal on 2500cm2 of membrane
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COMPONENTS OF THE SYSTEM

ECF random prime labelling module RPN 5751

Nucleotide mix
5x stock solution of fluorescein-11-dUTP (Fl-dUTP), dATP,
dCTP, dGTP and dTTP in Tris-HCl, pH7.8, 2-mercaptoethanol
and MgCl2, 300µl
Primers
Random nonamers in an aqueous solution, 150µl 
Enzyme solution 
5 units/µl exonuclease free Klenow, in a buffer solution, pH6.5, 30µl 
Water
1ml deionised water
Control unlabelled DNA 
10ng/µl Hind III digested lambda DNA, 50µl
Control fluorescein-labelled DNA
50pg/µl fluorescein-labelled Hind III digested lambda DNA in
50ng/µl herring sperm carrier DNA, 50µl 
Liquid block
For use in the recommended hybridisation buffer, 50ml

ECF signal amplification module RPN 5750

Anti-fluorescein alkaline phosphatase (AP) conjugate
5000x stock, 150µl
Liquid block
For use in antibody blocking, 2x100ml 
Detection bags
For use during application of the detection reagent and
subsequent exposure to the FluorImager, 16 bags
ECF substrate
36mg 
ECF substrate dilution buffer
60ml, containing diethanolamine at 2.4M in water. See safety
data sheet on pages 48-49.
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SAFETY WARNINGS AND
PRECAUTIONS

Warning: For research use only. Not recommended or intended
for diagnosis of disease in humans or animals. Do not use
internally or externally in humans or animals.

Warning: Signal amplification module RPN 5750 contains
diethanolamine. See safety data sheet on pages 48-49. 

All chemicals should be considered as potentially hazardous. 
We therefore recommend that this product is handled only by
those persons who have been trained in laboratory techniques
and that it is used in accordance with the principles of good
laboratory practice. Wear suitable protective clothing such as
laboratory overalls, safety glasses and gloves. Care should be
taken to avoid contact with skin or eyes. In the case of contact
with skin or eyes wash immediately with water (see safety data
sheet for specific advice).

Note that the protocol mentions the use of ethidium bromide 
and formaldehyde. 

Warning: Ethidium bromide may be harmful by ingestion and is
a suspected mutagen. 

Warning: Formaldehyde is flammable, causes burns and has
possible irreversible effects. Please follow the manufacturer’s
safety data sheets relating to the safe handling and use of these
reagents.
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DESCRIPTION

The ECF random prime labelling and signal amplification system
is a nucleic acid labelling, hybridisation and detection system
which is designed as follows:

6

Denatured DNA
+ labelling reagents

Rapid labelling assay (20-30min)

Hybridisation (30min pre-hyb + O/N hyb)

Labelled probe

Stringency washes (30min)

Block (1h)

Antibody incubation (1h)

Washes (3x10min)

Apply detection reagent and incubate (1+h)

Detect in scanner

Detect in scanner 
(high target applications 
only)

Using the random 
prime labelling 
module

Using the signal 
amplification 
module
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It allows the production of fluorescein-labelled DNA probes by
random prime labelling(1,2) in the presence of fluorescein-11-
dUTP. Following hybridisation and stringency washes, where the
target levels are high (eg colony or plaque lifts) the hybrids can
be detected directly in such instruments as Molecular Dynamics
Storm™ and FluorImager™. Where greater sensitivity is needed,
then the fluorescent signal can be amplified (after a blocking
step) by the use of an anti-fluorescein alkaline phosphatase (AP)
conjugate. After washing off the excess conjugate, probe-bound
AP is used to catalyse the conversion of the detection reagent to
a highly fluorescent product. 

This system is tested to ensure that it will detect the following:

1. A single copy gene in human DNA genomic Southern blots,
representing 0.25pg (250fg) target in 0.5µg of DNA, 24 hours
after addition of detection reagent. 
2. 0.1pg of the control fluorescein-labelled DNA on direct dot
blots on a normal scan, 1 hour after addition of detection
reagent.
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CRITICAL PARAMETERS

• If buffer A (see page 10) is not very clean, then spots will
appear on the final image. Therefore, it should be made up
from fresh ingredients and used within a few days. If
problems still occur filtering may help, or if it is desired to
keep the buffer for longer than this, it should be autoclaved
immediately after making up. For large volumes it is easier to
autoclave a 10x solution and dilute it with good quality water
immediately before use.

• The random prime reaction works most efficiently with DNA
templates of 250bp or greater. Below this a loss of sensitivity
will be noticed.

• Accuracy of determination of the amount of nucleic acid to be
labelled is critical to the success of non-radioactive labelling
systems.

• Once the hybridisation has been started, the entire process
should ideally be completed without interruption. If a break
in the process is unavoidable, it should be taken after the
completion of the stringency washes. Once the blocking stage
has begun, other interruptions should be avoided. 

• Once the blot has been wetted then it must not be allowed to
dry out at any stage until detection is completed.

• The fluorescein hapten is sensitive to prolonged exposure to
light. For long term storage, solutions and blots containing
fluorescein should be placed in the dark. 

• Freezers used for storing components should not be of the
'frost-free' type as these may lead to damage due to repeated
freezing and thawing.

8
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ADDITIONAL EQUIPMENT, SOLUTIONS
AND REAGENTS REQUIRED

Equipment

Adjustable pipettes, for example Amersham Biosciences pipettes
(see related products) 
Sterile pipette tips
Standard laboratory glassware 
Shaking and standard waterbaths, 37ºC and 60ºC 
Orbital shaker 
Polypropylene microcentrifuge tubes 
Microcentrifuge 
Gloves, preferably powder-free 
Plastic boxes/bags for hybridisation 
Forceps with non-serrated tips (for handling blots) 
Timer

For blotting: 
Gel electrophoresis equipment (tanks, power units etc) 
Heating equipment for agarose, for example microwave oven 
Filter paper (for example, Whatman 3MM) 
Paper towels 
Vacuum oven 80ºC (a normal oven or UV cross-linker is a
suitable alternative for nylon membranes)

Solutions 

Hybridisation buffer 
5xSSC 
1 in 20 dilution of liquid block 
0.1%(w/v) SDS 
5%(w/v) dextran sulphate

9
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TE buffer 
10mM Tris-HCl 
1mM EDTA 
pH8.0

EDTA stock 
0.2M or 0.5M EDTA pH8.0

SDS stock 
10% or 20%(w/v) SDS

Buffer A (1x) 
100mM Tris-HCl 
300mM NaCl pH7.5 
See 'Critical parameters' on page 8 for advice on this buffer.

Depurination solution (for Southern blotting) 
250mM HCl

Denaturation solution (for Southern blotting) 
1.5M NaCl 
0.5M NaOH

Neutralisation solution (for Southern blotting) 
1.5M NaCl 
0.5M Tris-HCl 
adjust to pH7.5

20xSSC (for Southern blotting and as stock for 2xSSC for rapid
labelling assay) 
0.3M Na3 citrate 
3M NaCl

5xMOPS (for Northern blotting) 
0.1M MOPS 
40mM sodium acetate 
5mM EDTA

10
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50xTAE (stock for 1xTAE for running gels) 
2M Tris-HCl 
50mM EDTA 
adjust to pH8

10x gel loading buffer 
25%(w/v) Ficoll® (Type 400) 
0.4%(w/v) bromophenol blue
0.4%(w/v) xylene cyanol FF

Reagents

Bovine serum albumin (BSA) Fraction V (for example,
Amersham Biosciences US 70195)
Tween™ 20 (polyoxyethylene sorbitan monolaurate; for example,
Amersham Biosciences US 520605).
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Related products

Gene Images 3’-oligolabelling module RPN 5770
10 labelling reactions each of 100x10-12 moles 
of oligonucleotide

ECF signal amplification module RPN5750
Amplification of signal on 2500cm2 of membrane

Gene Images CDP-Star detection module
for 2500cm2 membrane RPN 3510
for 5000cm2 membrane RPN 3511

Gene Images random prime labelling module
30 labelling reactions RPN 3540
60 labelling reactions RPN 3541

Gene Images 3’-oligolabelling and RPN 5775
ECF signal amplification system
10 labelling reactions each of 100x10-12 moles of
oligonucleotide; signal amplification reagents for 
2500cm2 membrane (consists of RPN 5770 and 
RPN 5750)

Gene Images 3’-oligolabelling and CDP-Star RPN 5776
detection system
10 labelling reactions each of 100x10-12 moles of
oligonucleotide; detection reagents for 2500cm2

membrane (consists of RPN 5770 and RPN 3510)

Gene Images random prime labelling and 
CDP-Star detection system
Reagents for 30 labelling reactions and detection 
on 2500cm2 membrane (consists of RPN 3540 and 
RPN 3510) RPN 3500
Reagents for 60 labelling reactions and detection 
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on 5000cm2 membrane (consists of 2xRPN 3540 
and 2xRPN 3510) RPN 3501

Hybridisation oven/shaker RPN 2510/
RPN 2511

UV Cross-linker RPN 2500/
RPN 2501

Liquid Block (100ml) RPN 3601

Rapid-hyb buffer (125ml) RPN 1635
Rapid-hyb buffer (500ml) RPN 1636

Membranes
Hybond-N+
Positively charged nylon membrane:
Pack of 10 membranes, 20x20cm RPN 2020B
Pack of 10 membranes, 22x22cm RPN 2222B
Pack of 50 discs, 82mm diameter RPN 82B
Pack of 50 discs, 132mm diameter RPN 132B
Roll of membrane, 20cmx3m RPN 203B
Roll of membrane, 30cmx3m RPN 303B

Film
Hyperfilm-MP
High-sensitivity film for chemiluminescence:
18x24cm Pack 25 sheets RPN 2103
30x40cm Pack 25 sheets RPN 2104
5x7 inches Pack 25 sheets RPN 1674
10x12 inches Pack 25 sheets RPN 1681

Cassettes
Amersham Biosciences supplies a range of HypercassetteTM

products for autoradiography, the following is a sample from its
range:
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18x24cm RPN 1642
30x40cm RPN 1644
5x7 inches RPN 1648
10x12 inches RPN 1650

See the current Amersham Biosciences 
catalogue for further details.
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Safety data sheet and contacts

Australia
Sydney
(02)894-5188

Belgium
Gent
(092)41-52-70

Canada
Oakville
(905)847-1166

Denmark
Birkerød
(45)82-02-22

Asia Pacific
Hong Kong
(852)802-1288

France
Les Ulis
(1)69-1828-00

Germany
Braunschweig
(05307)930-0

Iberica
Madrid
(1)304-42-00

Italy
Milan
(02)5088-220

Japan
Tokyo
(03)5992-2828

Nederland
s’Hertogenbosch
(073)641-85-25

Norway
Gjettum
(67)54-63-18

Sweden
Solna
(08)444-7180

UK Sales
Little Chalfont
(0800)515313

USA
Arlington Heights
IL. (847)593 6300
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