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TRAP-Mutant™ DNA Shuffling Kit 
(Random Mutagenesis) 

 
 
Ordering Info 

TBK0090, 30 reactions 

 

Description 

TRAP-Mutant™ DNA Shuffling Kit is an excellent tool for 

molecular evolution of genes. It is based on DNAse-I 

random fragmentation of one target or a collection of 

homologous genes1,2. 

 

Reassemble of one shuffled gene generates point 

mutations at a relatively high rate (0.7%) while the 

reassemble of several shuffled genes generates a library 

of chimeric genes with point mutations. A single cycle 

of shuffling yielded 8 fold improvements from four 

separately evolved genes, versus a 270- to 540-fold 

improvement from the four genes shuffled together, a 

50-fold increase per cycle of shuffling 3. 

Kit Components 

O rder Info Kit Components: STOUT™ Taq DNA polymerase (TBZ0201) | STOUT™ 
PCR Buffer (10x) (TBB0310) | MgCl2 25 mM (TBR0215) | High-Q™ dNTPs 10 mM 
TOTAL (TBR0210) | DNAse-I (0.1 U/ μL) (TBZ0319) | DNAse-I Buffer (10x) 
(TBB0319) | STOP Solution (10x) (TBB0100) | PCR Grade Water (TBB0303). 

Components TBK0090 

STOUT™ Taq DNA polymerase (5 U/ µL) 40 µL 

STOUT™ PCR Buffer (10x) 1.5 mL 

MgCl2 25 mM 1.5 mL 

High-Q™ dNTPs 10mM TOTAL 80 µL 

Recombinant DNAse-I (0.1 U/ μL) 100 µL 

DNAse-I Buffer (10x) 200 µL 

STOP Solution (10x) 100 µL 

PCR Grade Water 2 mL 

Storage 

Store at -20ºC. Shipped in blue ice. 

Applications 

▪ Molecular evolution of genes to obtain new 

protein variants. 

▪ In vitro recombination of homologous or 

different genes. 

▪ Library generation. 

Material required (not included) 

▪ 0.2 mL-PCR Tubes 

▪ High-Q™-Spin-Column Gel & Enzymatic Reaction 

DNA Purification Kit (TBK0191) 

 
Features 

▪ 0.7% point mutation rate for one gene shuffled. 

▪ Homologous recombination and point mutation at 

a rate of 0.7% for several genes shuffled. 

1 Stemmer W (1994) Nature 370: 389-391. 

2 Stemmer W (1994) Proc Natl Acad Sci U S A. 91(22): 10747–10751. 

3 Crameri A, Raillard SA, Bermúdez E et al. (1998). Nature 391: 288–291. 

 

In vitro homologous 

recombination of 

fragment pool is 

generated by a 

primerless PCR. These 

fragments are 

reassembled into a full-

length gene by repeated 

cycles of annealing in the 

presence of DNA 

polymerase.  
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PROTOCOL 
 

I. DNA FRAGMENTATION 

1. Thawing reaction components on ice. Vortex and spin them. 

2. On ice, prepare a mix of the following components, 

 

 

 

 

 

 

3. Add 1 μL Recombinant DNAse-I (0.1 U/ μL) per μg initial DNA. 

4. Incubate at 37ºC for 1-3 minutes to obtain fragments between 70-280 bp. Shorter fragments cannot be 

amplified by PCR. 

This step is critical to a successful shuffling procedure. Optimize the DNAse-I condition to obtain desired length fragments. DNAse-I could 

be incubated at lower temperature to slow down DNA digestion. 

5. Add 5 μL STOP Solution 10x and incubate at 90ºC for 10 minutes. 

6. Load the reaction mixture in an agarose gel, cut fragments of the desired size and purify them. 

II. PCR 1, PRIMERLESS PCR 

1. Thawing reaction components on ice. Vortex and spin them. 

2. On ice, prepare a mix of the following components in a 0.2 mL-PCR Tube, 

 

 

 

 

 

 

 

 

 

3. Set up thermocycler using recommended conditions:  

Process Cycles Temperature Time 

Denaturation 1 x 94 ºC 3:00 

Denaturation  

30-45 x 

94 ºC 0:90 

Annealing 55 ºC 0:30 

Extension 72 ºC 0:30 

Final Extension 1 x 72 ºC 10:00 

Storage 1 x 4 ºC ∞ 

 

  

Reaction Components Volume 

DNAse-I Buffer 10x 5 μL 

DNA (2 μg of each DNA) x μL 

Water, nuclease free up 50 μL 

Final Volume 50 μL 

Reaction Components Volume 

STOUT™ PCR Buffer (10x) 5 μL 

DNA purified (10-20 ng/ μL) x μL 

High-Q™ dNTPs 10mM TOTAL 1 μL 

MgCl2 25 mM 4.4 μL 

STOUT™ Taq DNA polymerase (5 U/ µL) 0.5 μL 

PCR Grade Water up 50 μL 

Final Volume 50 μL 
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III. PCR 2, PCR WITH PRIMERS 

1. Thawing reaction components on ice. Vortex and spin them. 

2. On ice, prepare a mix of the following components, 

 

 

 

 

 

 

 

 

 

 

 

 

3. Set up thermocycler using recommended conditions:  

Process Cycles Temperature Time 

Denaturation 1 x 94 ºC 3:00 

Denaturation  

15 -30 x 

94 ºC 0:30 

Annealing 55 ºC 0:30 

Extension 72 ºC 0:30 

Final Extension 1 x 72 ºC 10:00 

Storage 1 x 4 ºC ∞ 

 

 

Reaction Components Volume 

STOUT™ PCR Buffer (10x) 5 μL 

Purified PCR 1 1-2 μL 

High-Q™ dNTPs 10mM TOTAL 1 μL 

MgCl2 25 mM 4.4 μL 

Specific Forward Primer (15 pmol/ μL) 2.6 μL 

Specific Reverse Primer (15 pmol/ μL) 2.6 μL 

STOUT™ Taq DNA polymerase (5 U/ µL) 0.5 μL 

PCR Grade Water up 50 μL 

Final Volume 50 μL 


