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TILLING® Example Utilizing Mung Bean Nuclease
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l. Required Reagents and Instrumentation

¢ DNA (100 ng/pL)

*  Mung bean nuclease (New England Biolabs®; Cat# M0250L)

*  MgSO, stock (100 mM)

e 7ZnSO, stock (100 mM)

* Bis Tris pH6.5 stock (0.5 M; BIS-TRIS Propane; Sigma® Cat# B-4679)

e dNTPs (2.5 mM)

e ExTaq polymerase (Takara; Cat# RROO1A)

e IRDye™ 700 and IRDye™ 800 labeled primers (one forward and one reverse bounding the gene target
region)

*  6.5% KB"Y Gel Matrix (LI-COR)

e 18- or 25-cm borofloat plates (LI-COR)

* 4300 DNA Analyzer (LI-COR)

e 0.25 mm spacers

e comb (user preference)

e Thermocycler

Il. Overview

This example involves detection of a classic albino mutation in the tyrosinase gene in mice. The mutation
involves a G to C change at nucleotide 308, located in the first exon of the gene. Primers were designed to
amplify the 907 bp region around the mutation so cleavage would yield two unequal fragment sizes. The
forward primer was labeled with IRDye™ 700 and the reverse with IRDye™ 800. In this example, the frag-
ment sizes are 344 bp (IRDye™ 700 labeled) and 563 bp (IRDye™ 800 labeled).

Page 1 www.licor.com Doct 988-07839



LI-COR Biosciences

lll. Amplification of Target Regions

Two sources of DNA are needed. Equal concentrations of wild-type (no mutation) and mutant (containing

the mutation) DNA are needed.
Buffer contains MgCl,:

Component
DNA (100 ng/pL)

10X Buffer + MgCl,
dNTPs (2.5 mM)
Forward primer (5 pM)
Reverse primer (5 pM)
ExTaq (Takara)

dH,O

2 pL
2yl
2 pL
2 pL
2 pL
0.3 pL
9.7 pL

FINAL VOLUME

Buffer does not contain MgCl,:

Component
DNA (100 ng/pL)

10X Buffer (- MgCl,)
dNTPs (2.5 mM)
MgCl, (25 mM)
Forward primer (5 pM)
Reverse primer (5 pM)
ExTaq (Takara)

dH,O

20.0 pL

2 pL
2 pL
2 pL

1.6 L (2mM Final Concn.)

2 pL
2 pL
0.3 pL
8.1 pL

FINAL VOLUME

PCR Conditions:

20.0 pl

Cycles | Temperature (°C) | Time

1 94 2 minutes

40 94 30 seconds
64 T minutes
72 1.5 minutes

1 72 10 minutes

1 4 hold

Notes:

¢ Optimization of the initial PCR amplification for a particular template and target region should be done with respect
to primer concentration and PCR annealing temperature, as these conditions will vary.

¢ Choice of a high fidelity polymerase is up to the User; however, some modification or optimization in terms of quan-

tity may be required.
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IV. Heteroduplex Formation

4 pL of wild-type amplified product is added to 4 pL of mutant amplified product.

Notes:
¢ When working with a heterozygous sample, there is no need to mix the sample with an equal portion of wild-type
DNA. Proceed with annealing.

Gently mix and anneal at the following conditions:

95°C 10 minutes
95°C to 85°C -2°C/sec
85°C to 25°C -1°C/sec
4°C hold

At this point, the PCR reactions are ready for nuclease treatment.

Two methods are available, Surveyor™ nuclease from Transgenomic Inc. (Omaha, NE) or mung bean
nuclease available from a number of sources. For the example described here, mung bean nuclease from
New England Biolabs (Beverly, MA) was used. Both procedures are described below.

V. Mung Bean Reaction

1. | Prepare Stock solutions for the major components of the 5X BIS-TRIS Buffer to be used in the
nuclease reactions.

BIS-TRIS Buffer Prep (Stock Solutions):

Prepare MgSO, 100 mM
ZnSOy, 100 mM
Bis Tris pH6.5 0.5M

-Store at room temperature.

5X Working Buffer:

Final Concn Add:
50 mM MgSOy4 5mL
1T mM ZnSOy 0.TmL
100 mM Bis Tris pH6.5 2 mL
0.01% Triton X-100 1L
0.001T mg/mL BSA 0.01 mg
Dilute to final volume with sterile dH,O XXX
FINAL VOLUME 10.0 mL

-Store at -20 °C.
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Mung Bean Nuclease Reaction Set-up:

2. | Add ingredients in the following order:

5X Bis-Tris pH6.5 4 pL
PCR amplified product, annealed 7.5 pL
Mung bean nuclease (10U/ pL) 1.0 pL
FINAL VOLUME 20.0 pL

3. Incubate at 60 °C for 30 min.

Notes:
* Do not allow the reactions to sit in the thermocycler for an extended period of time after completion.

4. | Add 2 pL 0.2% SDS (sterilized) and mix gently.

5. | Add 2 pL blue stop solution (LI-COR) to 5 pL reaction and denature.

6. | Load approximately 0.8 ul per well. Volume will vary depending on comb selection.

VI. Surveyor™ Nuclease Reactions

To compare results acquired from mung bean nuclease digestion, a Surveyor™ Kit (Transgenomic;

Cat# 706010 PAGE Kit or Cat# 706025 Standard Agarose Kit) containing a nuclease from the Cel family of
plant nucleases was purchased. Initial PCR amplification of the target region was done as described for
mung bean nuclease reactions. Kit directions were followed for the Surveyor nuclease digestions and sub-
sequent incubation at 42 °C for 20 min.

VII. Electrophoresis Conditions

18- or 25-cm plate assembly

6.5% KBPIUs
0.25 mm spacers
Comb of choice
1500-2000 V

40 mA

40W

45 °C

Run time for 18-cm gel is approximately Th 45min. (depends on length of target region).
Run time for 25-cm gel is approximately 3h 30min. (depends on length of target region).
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VIIl. Experimental Results

Figure 1 illustrates experimental results when F2 Normal (wild type) and F2 Albino (mutant) mouse DNA
samples were plugged into the TILLING procedure. Two bands (one 800- and one 700-labeled) were gener-
ated after mung bean nuclease cleavage and electrophoresis. The 344 b product in the 700 channel is
clearly visible along with the confirmation band of 563 b present in the 800 channel. The full length prod-

uct is shown as the stronger 907 b product in both images.
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e = B Figure 2. Surveyor Kit reactions show the

detection of the tyrosinase gene mutation over

a range of DNA concentrations used in the ini-

tial PCR reactions. 100 to 12.5 ng genomic

=3 DNA was used in the initial PCR amplification
and when the full protocol was completed
with Surveyor nuclease, 12.5 ng was sufficient
to visualize a positive response in this case.
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Due to a higher concentration of nuclease per microliter in the standard Surveyor kit, a test of different
levels of the enzyme per reaction was tested for effective concentration. As illustrated in Figure 3 the
concentration of the Surveyor nuclease from the standard agarose kit was approximately 4X stronger when
compared to the nuclease from the PAGE kit. Two additional reactions testing two levels of mung bean
nuclease showed little difference in the final results.
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Figure 3. Comparison of nuclease dilutions from PAGE kit, Standard kit, and mung bean (MB;
NEB). 1= 0.25 pL, 2=0.5 pL, 3= 0.75 pL, and 4=1.0 pL Surveyor nuclease or mung bean nuclease.
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DNA pools of 1:2, 1:5, 1:10, 1:15, 1:20, and 1:25 were made where one albino aliquot (100 ng) was
mixed with respective C57 (non-albino) individuals (100 ng/individual). These DNA pools were carried
through the complete mung bean and Surveyor procedures as described above, and results shown in
Figure 4.
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Figure 4. Target bands (344 and 563 b) are visible out to the 1:10 dilution after Surveyor nuclease
treatment. 0.5 pL of a 2:5 mix of sample:loading buffer was loaded in 32-well comb and run on
18-cm 6.5% KB+ gel.

IX. Experimental Considerations

m Ethanol precipitation: Blobs can be seen in reactions at ~250 (700 channel) and 300 b (800 channel) due to
the reaction mix. To eliminate these blobs, an ethanol precipitation can be done. If your bands of interest fall
outside these ranges you should be fine without the precipitation.

B 3M sodium acetate: Add 1/10th of this volume from 3M NaOAc stock.

B 200% Absolute ethanol: Add 2.5-3X the volume of DNA/salt mixture. Mix well before freezing. Freeze in dry
ice/ethanol bath for 20 min, a -70°C freezer for minimum of 40 min, or a -20°C freezer overnight.
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