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I. Required Reagents and Materials

 

cDNA AFLP

 

®

 

 Reagents

 

•

 

Taq

 

I enzyme

 

 [1.25 units/µl, TaqI restriction enzyme NEB Catalog #R0149S, Diluent Buffer B NEB 
Catalog #B8002S]

•

 

Mse

 

I enzyme 

 

[1.25 units/µl, MseI restriction enzyme NEB Catalog #R0525L, Diluent Buffer C NEB 
Catalog #B8003S]

•

 

5X RL buffer

 

 [50 mM Tris-HCl (pH 7.5), 50 mM Mg-acetate, 250 mM K-acetate]
•

 

T4 DNA ligase

 

 [15 units/µl , T4 DNA Ligase NEB Catalog # M0202S, Diluent Buffer A NEB Catalog 
#B8001S] 

•

 

Adapter mix

 

 [

 

Taq

 

I/

 

Mse

 

I adapter, 0.4 mM ATP, 10 mM Tris-HCl (pH 7.5), 10 mM Mg-acetate, 50 mM K-
acetate]
TaqI Adapter (T-AD-F)   5  pmol/µl   5' CTC GTA GAC TGC GTA C 3' 
TaqI Adapter (T-AD-R)    5  pmol/µl             5' CGG TAC GCA GTC T 3'  
MseI Adapter (M-AD-F)    5 pmol/µl   5' GAC GAT GAG TCC TGA G 3'  
MseI Adapter (M-AD-R) 5  pmol/µl          5' TAC TCA GGA CTC AT 3'

•

 

Pre-amp primer mix

 

 [0.5 mM MgCl

 

2

 

, 0.2 mM dNTP]  
T-PP-C primer    15 pmol/µL  5' GTA GAC TGC GTA CCG A 3'
 M-PP-C Primer    15 pmol/µL   5' GAT GAG TCC TGA GTA A 3' 

•

 

TE buffer

 

 [10 mM Tris-HCl (pH 8.0), 0.1 mM EDTA]
•

 

Stop solution/loading buffer 

 

LI-COR

 

® 

 

Part #830-06529
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cDNA AFLP

 

®

 

 Selective Primers

 

•

 

Mse

 

I primers

 

 (containing 0.2 mM dNTPs)

5'-GAT-GAG-TCC-TGA-GTA-AAC-3' M-AC 13.5 pmol/µl
5'-GAT-GAG-TCC-TGA-GTA-AAG-3' M-AG 13.5 pmol/µl
5'-GAT-GAG-TCC-TGA-GTA-ACA-3' M-CA 13.5 pmol/µl
5'-GAT-GAG-TCC-TGA-GTA-ACT-3' M-CT 13.5 pmol/µl
5'-GAT-GAG-TCC-TGA-GTA-AGA-3' M-GA 13.5 pmol/µl
5'-GAT-GAG-TCC-TGA-GTA-AGT-3' M-GT 13.5 pmol/µl
5'-GAT-GAG-TCC-TGA-GTA-ATC-3' M-TC 13.5 pmol/µl
5'-GAT-GAG-TCC-TGA-GTA-ATG-3' M-TG 13.5 pmol/µl

•

 

IRDye

 

®

 

 700 or IRDye 800 

 

Taq

 

I primers

 

 (1 µM)

5'-GTA-GAC-TGC-GTA-CCG-AGA-3' T-GA 1 pmol/µl
5'-GTA-GAC-TGC-GTA-CCG-AGT-3' T-GT 1 pmol/µl
5'-GTA-GAC-TGC-GTA-CCG-ATC-3' T-TC 1 pmol/µl
5'-GTA-GAC-TGC-GTA-CCG-ATG-3' T-TG 1 pmol/µl
5'-GTA-GAC-TGC-GTA-CCG-ACT-3' T-CT 1 pmol/µl
5'-GTA-GAC-TGC-GTA-CCG-ACA-3' T-CA 1 pmol/µl
5'-GTA-GAC-TGC-GTA-CCG-AAG-3' T-AG 1 pmol/µl
5'-GTA-GAC-TGC-GTA-CCG-AAC-3' T-AC 1 pmol/µl

• LI-COR

 

®

 

 4300 DNA Analyzer.
• LI-COR Odyssey

 

®

 

 Infrared Imaging System (necessary only if bands will be extracted from gels).
• Programmable thermal cycler.
• Mineral oil or liquid wax (if thermal cycler is not equipped with a heated lid). 
• Microcentrifuge capable of generating a relative centrifugal force of 14,000 x 

 

g.

 

• 1.5 ml microcentrifuge tubes or 0.2 or 0.5 ml thin-walled microcentrifuge tubes (depending on thermal 
cycler). For high throughput experiments, 96-well plates are recommended.

• Pipettes capable of dispensing 0.3 to 2 µl, 1.0 to 20 µl, and 20 to 200 µl.

• Taq DNA polymerase with at least 5U/µl (Taq DNA Polymerase, Invitrogen Cat. #18038-042; Taq 
DNA Polymerase, Roche Cat. #1146173; Amplitaq Gold™, Perkin Elmer Cat. #N808 0241).

• cDNA templates.

 

II. Introduction

 

KeyGene N. V. in the Netherlands has expanded their AFLP

 

®

 

 procedure to mRNA and genome-wide 
expression analysis (1, 2, 3). Over the past few years, the principles of AFLP

 

®

 

 have been applied to cDNA 
templates in order to identify differentially expressed genes involved in a wide variety of biological pro-
cesses, such as differential gene expression following infection with a biological agent (4, 5, 6, 7), muta-
tion, or developmental changes (8, 9, 10, 11, 12).
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I

Figure 1. AFLP® expression procedure.

After preparation of double-stranded cDNA templates, 
there are seven steps to perform (Figure 1): 

1. Restriction Digest with TaqI and MseI to generate 
fragments within a specific size range.

2. Adapter Ligation where known adapters are ligated 
to the ends of the cDNA fragments produced during 
restriction digestion to yield templates for 
amplification.

3. Pre-Amplification to increase the template available 
for selection is performed with primers complemen-
tary to the adapter sequences.

4. Selective Amplification is used to amplify subsets of 
the pre-amplified templates using primers containing 
2 selective nucleotides at the 3’ end of the amplifica-
tion primers. 

5. Electrophoresis of these products on a denaturing 
polyacrylamide gel yields distinctive patterns for 
analysis. 

6. The Odyssey® Infrared Imaging System can be 
utilized to extract fragments of interest.

7. Re-amplify fragments using the same primers and 
either clone or direct sequence, depending on the 
application. 

Each of the steps summarized above will be discussed 
throughout this protocol.

Advantages of AFLP® expression analysis include: 

• Poorly characterized genomes can be analyzed.

• Multiple genes/transcripts responsible for the 
attribute being evaluated can be identified.

• Transcripts that are either non-coding or contain 
no open reading frame can be analyzed. 

• IRDye® infrared dyes are much safer than the 
alternative radioactive labels.

• Image data can be obtained with LI-COR® 4300 
DNA Analyzers in several hours rather than 2-4 
days as with radioactive or silver staining proce-
dures.

• The sensitivity of LI-COR 4300 DNA Analyzers 
and the availability of IRDye infrared dye-labeled  
AFLP® expression primers reduce overall cost and 
eliminate labeling steps.
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III. Isolation of mRNA and cDNA Template 
Preparation

 

High quality RNA is critical for obtaining reproducible AFLP

 

®

 

 expression results. Contaminants in poor-
quality RNA/mRNA may inhibit cDNA production that will produce variable banding patterns following 
amplifications. Generally, 1 µg of mRNA per template is sufficient for cDNA production. 

Prepare double-stranded cDNA using a method of your choice. Purification of the cDNA products is 
strongly suggested to improve future digestion. A standard phenol/chloroform and ethanol precipitation 
step is sufficient.
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IV. Restriction Digestion of cDNA Template

 

Digestion consists of two steps since two enzymes (

 

Taq

 

I and 

 

Mse

 

I) with different temperature requirements 
are used.

 

Taq

 

I Restriction Digest

 

 

 

Mse

 

I Restriction Digest

 

 

 

1. Add the following to a 0.2 ml PCR tube (on ice), starting with the largest volume:

cDNA (50-250 ng) < 20.0 µl
5X RL Buffer 8.0 µl

 

Taq

 

I 1.25 µl
Sterile distilled water to 40.0 µl

TOTAL VOLUME 40.0 µl

2. Mix gently by pipetting up and down, centrifuge briefly, and incubate at 65°C for 2 hours. After 
completion, place tube on ice.

 

Notes:

 

• Use of a PCR thermal cycler is recommended for the incubation steps. Program one cycle of 65°C for 
2 hours, followed by one cycle of 4°C soak.

 

3. Add the following to the 

 

Taq

 

I restriction digest mix from step 2 (on ice):

 

Taq

 

I Digestion Mix (from step 2) 40.0 µl
5X RL Buffer 2.0 µl

 

Mse

 

I 1.25 µl
Sterile distilled water 6.75 µl

FINAL VOLUME 50.0 µl

4. Mix gently by pipetting up and down, centrifuge briefly, and incubate at 37°C for 2 hours. After 
completion, incubate the mixture for 20 minutes at 80°C to inactivate the two restriction enzymes 
and place tube on ice.

 

Notes:

 

• Use of a PCR thermal cycler is recommended for the incubation steps. Program one cycle of 37°C for 
2 hours, one cycle of 80°C for 20 minutes, followed by one cycle of 4°C soak.
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V. Adapter Ligation 

VI. Pre-amplification 

 

5. Add the following to the tube from step 4 (on ice):

 

Taq

 

I/

 

MseI Restriction Digest Mix (from step 4) 50.0 µl
Adapter Mix 9.0 µl
T4 DNA Ligase 1.0 µl

FINAL VOLUME 60.0 µl

6. Mix gently by pipetting up and down. Centrifuge briefly and incubate the mixture at 20°C for 
2 hours.

7. Perform 1:10 dilution of the adapter ligation mix by transferring 10 µl of the mix to a new 0.2 ml 
microcentrifuge tube, adding 90 µl of 1X TE buffer, and mixing well.

8. Store the unused portion (50 µl) of the adapter ligation mix at -20°C.

9. Add the following to a 0.2 ml PCR tube (on ice):

Diluted (1:10) cDNA template (from step 7) 2.5 µl
Pre-amp primer mix 20.0 µl
10X Amplification Buffer 2.5 µl
Taq DNA Polymerase (5U/µL) 0.5 µl

TOTAL VOLUME 25.5 µl

Notes:
• Choice of DNA polymerase is up to individual labs; however, some optimization may be required. 

Generally, a high fidelity Taq polymerase is recommended. An activity of at least 5U/µl is required 
because the total volume should not exceed 25.5 µl. 

• Dilution factors of the pre-amp cDNA may vary for species or templates. 

10. Mix gently by pipetting up and down and centrifuge briefly. Add 2 drops of liquid wax or mineral 
oil if the thermal cycler is not equipped with a heated lid.

11. Place PCR tube in the thermal cycler and run the following program.
Program: 

Step Temperature (°C) Time

1. 94 30 seconds

2. 56 1 minute

3. 72 1 minute

4. 4 hold

20 cycles total
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VII. Selective Amplification 

Taq DNA Polymerase Working Mix

Selective Amplification Procedure

12. Prepare a 1:300 dilution by transferring 1 µl of the pre-amplification DNA mixture into a 0.5 ml 
microcentrifuge tube and adding 299 µl of sterile distilled H2O or 1X TE buffer (10 mM Tris-Cl, pH 
8.0, 0.1 mM EDTA).

Notes:
• Important: Dilutions vary depending on template. Use 1:10 dilution for control template reactions.

13. Store the unused portion of the pre-amp template mixture at -20°C.

14. Prepare the Taq DNA polymerase working mix below for use in the selective amplification 
procedure (sufficient for 33 reactions):

ddH2O 155.0 µl
10X PCR Amplification Buffer 40.0 µl
Taq DNA Polymerase (5U/µl) 5.0 µl

TOTAL VOLUME 200.0 µl

15. Mix gently by pipetting up and down. Centrifuge briefly. Place on ice and cover the ice container.

16. Prepare the following mix:

Taq DNA polymerase working mix 6.0 µl
Diluted pre-amp DNA 2.0 µl
MseI primer containing dNTP 2.0 µl
IRDye 700- or 800-labeled TaqI primer 0.5 µl

TOTAL VOLUME 10.5 µl

Notes:
• IRDye® infrared dye-labeled primer is light-sensitive. Wrap or cover IRDye infrared dye-labeled primer 

and reaction mixes with aluminum foil to minimize light exposure.

17. Mix gently by pipetting up and down. Centrifuge briefly. 

18. Add a drop of liquid wax or mineral oil to each well if the thermal cycler does not have a heated 
lid.



LI-COR Biosciences

Doc# 988-11158 Page 8www.licor.com

VIII. Gel Electrophoresis

For gel electrophoresis, LI-COR® 25-cm plates and KBPlus (6.5%) gel are recommended. Gels with higher 
acrylamide concentration can be prepared using 40-50% polyacrylamide stock solutions from other manu-
facturers (see 4300 Applications Manual or 4200 Genetic Analysis Manual). 0.25 mm thickness spacers 
and 48-well rectangular combs are often the best choice. Some additional recommendations follow:

■ Set voltage to 1500V, power to 40W, current to 40 mA, and temperature to 45°C. Set scan speed to 2 for the 
Model 4300 or 4 for the Model 4200.

■ After pre-running the gel to reach optimum temperature, flush the wells completely with a 20 cc syringe to 
remove urea precipitate or pieces of gel before loading.

■ Load 1.0 µl of each denatured sample using either the 8-channel Hamilton syringe or pipette. Load about 
0.8 to 1.0 µl of the molecular size standard (50-700 bp) in the designated lanes. The run will take about 
1.5 hours to collect fragments up to 500 bp. The first bands will normally show up about 20 minutes after the 
pre-run is complete.

■ After the first run is complete, gels can be reloaded once with a new set of samples, as long as the gel 
apparatus has not been moved. To reload a gel, create a new run, load samples and molecular weight 
markers, and start the second run (do not pre-run the gel). A third run using the same gel is possible, but not 
recommended, due to potential distortion of the gel after two runs.

19. Perform PCR using a "touchdown" program:

* Annealing temperatures are 65, 64.3, 63.6, 62.9, etc., for the 12 cycles.

20. Add 5.0 µL of loading buffer to each reaction. Mix well by pipetting up and down. Centrifuge 
briefly, denature for 3 minutes at 94°C, place on ice, and load immediately. 

Program: 

Step Temp Time

1. 94 °C 30 seconds

2. 65 °C 30 seconds

3. 72 °C 1 minute

4. 94 °C 30 seconds

5. 65 °C minus 0.7 °C 
per cycle *

30 seconds

6. 72 °C 1 minute

7. 94 °C 30 seconds

8. 56 °C 30 seconds

9. 72 °C 1 minute

10. 4 °C hold

12 cycles

23 cycles
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IX. Image Collection and Analysis

Compare your images to Figure 2 before conducting other AFLP® analyses. 
Similar AFLP expression banding patterns should be obtained. However, slight variations in the number of 
bands (especially faint bands) and the intensity of individual bands may be observed due to factors such as 
different Taq DNA polymerases, gel matrices, and running buffers. 

Image data can be quickly viewed, printed, scored, analyzed, and converted into numerical data files using 
SAGAMX, or other software. Articles cited earlier in this protocol provide additional guidance.  

 

Figure 2. cDNA AFLP® fingerprints of control 
template (maize DNA) using IRDye® 700-labeled 
TaqI primer T-AG with eight MseI primers: 
1) M-AC, 2) M-AG, 3) M-CA, 4) M-CT, 5) M-GA, 
6) M-GT, 7) M-TC, and 8) M-TG.

Fingerprints of Control template using M-AG 
with eight IRDye 700-labeled TaqI primers: a) T-
GA, b) T-GT, c) T-TC, d) T-TG, e) T-CT, f) T-CA, g) T-
AG, and h) T-AC. 

Note: Labels were added and the image size 
reduced for publishing.
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X. Troubleshooting Guide

Troubleshooting cDNA AFLP® Reactions

Problem Possible Cause Solution / Prevention

No bands or weak bands. IRDye® infrared dye-labeled 
TaqI primer(s) not added or 
degraded

Be sure to add TaqI primer(s) and to pre-
vent unnecessary exposure of the labeled 
primers to light.

Not enough template cDNA. Be sure to have ≥ 5 ng of cDNA per 
restriction digest reaction.

cDNA contaminated (e.g., 
high salt, EDTA, SDS, or 
protein).

Extract with phenol/chloroform followed 
by ethanol precipitation.

Incorrect PCR conditions. Verify the cycling program temperature, 
cycle number, and time; make sure that 
the thermal cycler is operating correctly.

Evaporation during thermal 
cycling.

Cover the reactions with mineral oil or 
liquid wax; centrifuge briefly before incu-
bation; check that caps fit correctly for 
thermal cyclers that do not require oil.

Too few bands with high 
molecular weight.

Poor extension during cDNA 
synthesis.

Prepare new cDNA template.

Sub-optimal primer pair. Some primer combinations are not ideal 
for some species.

Sub-optimal quantities of 
primer, pre-amplified cDNA, 
or both.

Try a different quantity of IRDye infrared 
dye-labeled TaqI primer (0.3 to 0.8 µl per 
10.5 µl selective PCR reaction) and a dif-
ferent dilution of pre-amplified cDNA 
template (1:10 to 1:300).

Many bands of high 
molecular weight.

Partial digestion. Purify cDNA.

Bands only part of the way 
up the gel.

Poor cDNA, low polymerase 
activity, or both.

Purify cDNA templates and use fresh Taq 
polymerase.
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Troubleshooting Gel Images 

Missing lanes (nonspe-
cific, variable).

Evaporation during thermal 
cycling.

Cover the reactions with oil or wax; cen-
trifuge briefly before incubation; be sure 
that caps fit correctly when using thermal 
cyclers that do not require oil.

Pipetting error. Verify addition and mixing of all reaction 
components.

Problem Possible Cause Solution / Prevention

Blurry bands. Improper gel formation. Recast gel using fresh solutions.

Smeared bands. Too much labeled primer(s). Try less IR-labeled TaqI primer(s).

Samples not denatured. Add 5 µl of stop/loading buffer and prop-
erly heat the sample at 95°C for 3 minutes 
immediately before loading gel.

Incorrect electrophoresis 
conditions.

For running a 25 cm gel (LI-COR® 6.5% 
KBPlus), set temperature to 45°C, voltage 
to 1500 volts, current to 40 mA, power to 
40 W, and scan speed to 2 (Model 4300) 
or 4 (Model 4200).

Differences in gel buffer. Verify that the buffer in the gel and the 
running buffer are the same concentration 
(1X TBE).

Wavy bands. The gel surface did not poly-
merize evenly.

Recast a gel and make sure that wells are 
free of excessive urea and unpolymerized 
gel solution.

Gel surface damaged during 
insertion of combs.

Make sure the comb is inserted to just the 
point of dimpling the surface.

Air bubbles in gel. Recast gel. Tap gel apparatus during pour-
ing to ensure smooth flow of gel.

Smiling gels. Uneven gel thickness. Do not over-tighten the rails or upper 
buffer tank to avoid uneven thickness of 
the gel.

Outer lane(s) missing. Comb is not centered. Be sure to insert the comb in the center of 
the gel.

Improper running buffer. Be sure to use freshly made buffer 
(1X TBE) to perform gel electrophoresis.

Problem Possible Cause Solution / Prevention
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XI. Band Recovery (Optional)

If you own a LI-COR® Odyssey® Infrared Imaging System, DNA can be recovered from identified bands of 
interest for cloning and sequencing using the procedure described below.

Comb Selection 

Electrophoresis
A 25 cm, 8% gel is recommended for good band separation and reduced cross-contamination from adja-
cent bands. To prepare the gel, use 40-50% polyacrylamide stock solutions from other manufacturers (see 
4300 Applications Manual or 4200 Genetic Analysis Manual). Compare your 25 cm glass plates to the 
Odyssey scanning surface. If your back plate is too long to fit on the scanning surface, you can cut the plate 
to about 26 cm with a glass cutter. Cutting the plate will eliminate the need to have the gel stick to the front 
plate during separation, since either plate will fit on the Odyssey scanning surface. Alternatively you can 
purchase a 25 cm back plate from LI-COR.

Pre-run the gel. Set voltage to 1500V, power to 40W, current to 40 mA, and temperature to 45°C. Set scan 
speed to 2 for the Model 4300 or 4 for the Model 4200. Load both samples for a particular reaction (i.e., wild-
type and mutant reactions) side-by-side on the recovery gel to reduce any confusion as to which is the band 
for excision. Start the run using an Internet browser and watch the image build in real time. Stop the run 
when the band you want to recover passes the laser and is visible in the image. 

Scanning the Gel on the Odyssey System

1. Remove the gel assembly from the DNA analyzer. Remove the rails and buffer chamber.

2. Dry the plates and draw a grid on the back plate using a 
blue Sanford® Sharpie® pen (700 channel) or red 
Sharpie® pen (800 channel). Draw a vertical line over 
each lane boundary, using the comb as a guide. Draw 
horizontal lines 1- 2 cm apart. The horizontal lines will 
be used to determine where the band is positioned 
within the lane. Alternatively, you can use a grid-marked 
transparency, but make sure the grid lines match the gel 
lanes exactly. Attach the transparency to the glass plate 
so it cannot shift during scanning.

Figure 3. LI-COR 64-well comb with teeth removed for 
larger wells.

Depending on the intensity of the band you are pre-
paring to cut out, you may want to use a comb with 
larger wells in order to load a larger volume of the 
reaction. A 64-well comb with one or two teeth cut 
out per sample (Figure 3) is recommended.

Figure 4. Grids can be drawn using 
a blue or red Sharpie® pen.
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Band Excision

Another option for excision that does not require grids is to print the scanned image and place it as exactly 
as possible under the gel and glass plate. Bands can then be excised while looking at the printed image 
underneath the gel. To make this option work, the Odyssey image must be imported into a program (Word, 

3. Turn over the plates so the short plate is on top and use the black plate separation wedge to slowly 
lift the top plate and remove it. The grid is drawn on the back plate, so try to get the gel to stick to 
back plate.

4. Remove the 0.25 mm spacers and place them on the gel surface at locations where there are no 
bands of interest. With the spacers in place, there will be 0.25 mm clearance between the 
Odyssey® scan surface and the gel when the plate is placed (gel downward) on the scanning sur-
face.

5. Invert the gel and place it on the Odyssey 
scanning surface with the top of the gel 
(wells) along the left edge (Figure 5).   

Scan the gel using the following parameters: 
• Resolution = 169 µm; 
• Quality = medium; 
• Focus Offset = 0.3 mm; 
• Intensity = 4 or 5. 

6. Locate the band of interest on the scanned 
image and match the grid location on the 
scanned image to the grid on the gel. 
Excise the band from the gel with a scal-
pel or razor blade. 

Important: The lane lines on the scanned 
image are slightly offset due to the laser 
angle and deflection through glass. The 
lines perpendicular to the lane lines are 
accurate. Though bands may appear to be 
slightly outside of the lane boundaries on 
the scanned image, the bands are within 
the lanes on the gel. Trust the lane bound-
aries marked on the gel when determining 
the area of the gel to cut.

Figure 5. The top of the gel should be toward the left side 
of the Odyssey scan surface, as shown.

Figure 6. Individual bands can be excised with a scalpel or 
razor blade.
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etc.) that can scale the image to the exact scan dimensions that were used when the scan was started on the 
Odyssey® system. Be sure to scale the image to the proper size, rather than cropping it.

Preparing Fragments for Amplification 

Re-amplification of Excised Bands 
Re-amplification of extracted bands is highly recommended to ensure that enough template is present for 
either cloning or direct sequencing. Two procedures are described below.

Mass Re-amplification 

Mass re-amplification can be done using the pre-amp primer mix as before. This will amplify all bands in 
the extracted gel plug. Re-amplification is beneficial if the band of interest is very faint and in low abun-
dance in the plug. Once the fragment has been amplified from the original plug, follow with a more selec-
tive re-amplification using the labeled primers from the original reaction. 

Selective Amplification 

Selective amplification can be done directly using the same primers that were originally used to generate 
the band. The procedure is the same as that described for Selective Amplification on pages 7 and 8.

Cloning vs. Sequencing
Purity determines whether the extracted DNA can be sequenced directly or whether it has to be cloned. If 
a fragment is co-migrating with another fragment, sequencing will fail. 

7. After excising bands, place the gel plugs in a centrifuge tube and add ~15-20 µl 1X TE. Make sure 
the plug is submerged and place at -20 °C.

8. Perform three freeze-thaw cycles and microcentrifuge at 15,000 x g for 20 minutes at 4˚C. The 
cDNA will leach out of the gel for re-amplification.

1. Reaction:
Gel Template (from plug freeze-thaw) ~2-4.0 µl
Pre-amp primer mix 20.0 µl
10X Amplification Buffer 2.5 µl 
Taq DNA Polymerase 0.5 µl

2. Place PCR tube in the thermal cycler and start the following program. 
Program: 

Step Temperature (°C) Time

1. 94 30 seconds

2. 56 1 minute

3. 72 1 minute

4. 4 hold

20 cycles total




	AFLP Expression Cover.UPDATE
	AFLP Expression ProtocolUPDA


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /None
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


