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One technique that can distinguish low-abundant mutant DNA from wild-type DNA is the ligase detection reaction (LDR) 

coupled to a primary polymerase chain reaction (PCR)  The LDR products as a target obtained by the sequential PCR/LDR 

reactions can be analyzed in a variety of fashions such as microarray and slab gel electrophoresis  In the present work  we 

employed probe DNA-immobilized magnetic microbeads to selectively capture the fluorescently labeled-LDR products via the target 

hybridization with the probe. After the hybridization, the microbeads were rinsed and introduced into a capillary tube and packed in 

one space in the tube with a magnet. Photoluminescence from the beads aggregates in the tube was successfully obtained with 

fluorescence or chemiluminescence detection system, showing that the present method can be amenable to mutation detection. 
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Fig. 1. Conceptual schematic of the PCR/LDR assay. 
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nuclease-free water (Promega)

 (Elix 3 

UV, MILLIPORE) RO

Invitrogen Integrated 

DNA Technologies (IDT) Sigma Genosys

Table 1

1 3 μm

Chemagen  
 

LDR

PCR DNA

44-mer

DNA DNA 44-stem loop G 

12Wt in Table 1 Nuclease-free water

1x Reaction 100 mM KCl 100 nM

cZip1-K-ras c12.2 WtG, cZip3-K-ras c12.2 

D, cZip5-K-ras c12.2 A and cZip11-K-ras c12.2 V in 

Table 1 3’ (FAM)

100 nM K-ras c12 

Com-2 in Table 1 100 nM DNA

0.4 units/μl Taq DNA 200 μl

100 μl

Master cycler

94 2 94 30 

65 2 50 

4  

 

DNA zip codes 1, 3, 5 and 11 in Table 1

3’

DNA  

10 μl 25 mg/mL

200 μl

Binding

10x SSC  20 μl

2 10x SSC 

40 μl

20 μM DNA 50 μl

 (EYELACO) 30 

primer sequences (5' 3') size (mer)
PCR forward TTAAAAGGTACTGGTGGAGTATTTGATA 28
PCR reverse AAAATGGTCAGAGAAACCTTTATCTGT 27
44-stem loop G 12 Wt GGGCACTCTTGCCTACGCCACCAGCTCCAACTACCACAAGTTTT 44
K-ras c12 Com-2 apTGGCGTAGGCAAGAGTGCCT-bFAM 20
cZip1-K-ras c12.2 Wt G GCTGAGGTCGATGCTGAGGTCGCAAAACTTGTGGTAGTTGGAGCTGG 47
cZip3-K-ras c12.2 D GCTGCGATCGATGGTCAGGTGCTGAAACTTGTGGTAGTTGGAGCTGA 47
cZip5-K-ras c12.2 A GCTGTACCCGATCGCAAGGTGGTCAAACTTGTGGTAGTTGGAGCTGC 47
cZip11-K-ras c12.2 V CGCAAGGTAGGTGCTGTACCCGCAAAACTTGTGGTAGTTGGAGCTGT 47
zip code 1 cTGCGACCTCAGCATCGACCTCAGC-biotin 24
zip code 3 cCAGCACCTGACCATCGATCGCAGC-biotin 24
zip code 5 cGACCACCTTGCGATCGGGTACAGC-biotin 24
zip code 11 cTGCGGGTACAGCACCTACCTTGTG-biotin 24

67-mer Zip 11 com/3FAM GCTGAGGTCGATGCTGAGGTCGCAAAACTTGTGGTAGTTGGAGCTGG-
TGGCGTAGGCAAGAGTGCCT-bFAM 67

ap, phosphorylated.
bFAM, ex = 495 nm; em = 520 nm.
cThe bodface sequences are complementary to those of the zip code probes.

Table 1. Sequences of the oligonucleotides used in the present study 

DNA プローブ固定化微粒子を用いたDNA 一塩基変異検出法の開発
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LDR
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Fig. 2. Fluorescence from the beads bed in 
capillaries. (A) Scanned image, (B) 
fluorescence was integrated over the indicated 
line in (A). 
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Fig. 3. Images for beads-loaded capillaries by the 
microscope-EMCCD camera detection system. 
(A) Bright field image, (B) fluorescence image. 
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Fig. 4. Images for beads-loaded capillaries by 
the microscope-EMCCD camera detection 
system. (A) Bright field image, (B) 
fluorescence image. 
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Fig. 5. CL profiles for the blank (A) and zip code 
1-immobilized beads (B). 
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