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Abstract  Objective To establish a high-discrimination and cost-effective technology with significant prom-
ise for future high-throughput SNP genotyping. Methods Five probes including two discriminating probes one com-
mon probe and two corresponding Zips which were coupled to the slides at known locations were designed for each
SNP. In addition the positive and negative marker probes were designed for result evaluation. The standard micro-
scope glass slides were activated by PDITC. The PCR and LDR were all performed using multiplex amplifying method.
After hybridization and scanning the average signals after subtraction of local background were used for calculating the
signal ratios of spot pairs corresponding to different alleles. Results Genotyping accuracy of this technology was vali-
dated as 100% by comparing with sequencing method. The homozygote and heterozygote could be distinguished easily
by this method. The signal ratio of positive and negative dots was higher than 10. No signal was detected in the exper-
iment without DNA template which demonstrated that the detection result relied on the template directly. When ana-
lyzing the same subject one more times the results could be repeated very well indicating that the possibility of varia-
tion with uncertain conditions was very low. In addition genotyping of non-purified templates revealed good results.
Conclusion LDR can be performed at a relatively high temperature which helps to eliminate non-specific ligations.
The characteristic of universal gives researchers freedom to detect specified polymorphic loci based on the same array
with no need to optimize the operation condition of each probe groups and ensures the specificity of hybridization. Self-
activating method makes us avoid the dependence on commercial slides. These improve the genotyping accuracy to a
high level and reduce the cost greatly which make it possible for high-throughput genotyping.

Key words  DNA chip  Ligase detection reaction  Genotyping

863 No.
200244223021
200030 200031
200030 DNA '

E-mail helin@nhgg. org

SNP
SNP



2006

15 29 3

Int J Genet Jun 15

2006 Vol 29 No.3

1.1
1.1.1

2min

1% HCI

1.1.2

15min

110°C

1.1.3

90 %

1mmol/L

DMF

179 -

1.2 NMDA GRIN1
GRIN2B 5 SNP
G1001C GRIN1 G366C C2664T T4196C
3-3 T5988C GRIN2B
SNP 5
SNP
3/
5 Zip
Affymetrix cZip
3’ Cy3
SNP 3
Zip Zip
6~16 Gerry °
4 24bp
T,
NCBI BLAST
LDR
Zip GRIN1  GRIN2B
1
Cy3
ddH, 0 5'-NH2
1mol/L. NaOH -TTTTTTTTTTTTTTTTTTCCCAGGTGATACTTGAAAC-Cy
ddH,0 2min 3-3
10min ddH, 0 5'-ATCGACCTGGTAATCGTGCGCAGCTTTTTTTT-
TT-NH, -3’
2% 4 1.3
95% 1.3.1 Zip
5 Smin 20pmol/L 96
A5min GMS417 GMS USA
10%
DMF 37°C 90%
2min
I.5h 13.2 10%
3 1h
4°C Smin 4°C



180 -

2006 6 15

3 Int J Genet Jun 15 2006 Vol 29 No.3

1 GRIN1 GRIN2B
Table 1 The probes for SNP genotyping in GRIN1 and GRIN2B gene
SNP Zip 5'-3' Common probe 5'-3’ Discriminating probe 5'-3’
TGCGACCTCAGCATCGACCTCAGC- GCTGAGGTCGATGCTGAGGTCGCA-
TTTTTTTTTT-NH2 CTATTCCTCTTAGCCCGAGGAG
G1001C e o PGGGGGTCCCAAGTTACATGGC-Cy3 A -
CAGCGGTAGACCACCTATCGTGCG- CGCACGATAGGTGGTCTACCGCTG-
TTTTTTTTTT-NH2 CTATTCCTCTTAGCCCGAGGAC
GACCACCTTGCGATCGGGTACAGC- GCTGTACCCGATCGCAAGGTGGTC-
TTTTTTTTTT-NH2 CCCCGTGGATGCCCAGGATG
G366C i PGGGGTGAGAGTCTGTGCTGAAA-Cy3 :
TGCGATCGCAGCGGTAACCTGACC- GGTCAGGTTACCGCTGCGATCGCA-
TTTTTTTTTT-NH2 CCCCGTGGATGCCCAGGATC
GACCGGTATGCGACCTGGTATGCG- CGCATACCAGGTCGCATACCGGTC-
TTTTTTTTTT-NH2 AGTCTGTAATGAACTCCCCCACC
C2664T PGCAACCATGAACAACACACACTC-Cy3
CAGCATCGGACCGGTAATCGGACC- . GGTCCGATTACCGGTCCGATGCTG-
TTTTTTTTTT-NH2 AGTCTGTAATGAACTCCCCCACT
GACCATCGTGCGGGTAGGTAGACC- GGTCTACCTACCCGCACGATGGTC-
TTTTTTTTTT-NH2 GGACGACCAGTGCTTGCTCCAT
T4197C o PGGCAGCAAATCCTACTTCTTCAG-Cy3 ’ ’ e
GGTAACCTACCTATCGCAGCCAGC- GCTGGCTGCGATAGGTAGGTTACC-
TTTTTTTTTT-NH2 GGACGACCAGTGCTTGCTCCAC
CAGCACCTGACCATCGATCGCAGC- GCTGCGATCGATGGTCAGGTGCTG-
TTTTTTTTTT-NH2 GGTAGAAGCCCTTCTACCTTCCT
T5988C PGCAACACCTTGTTTCCCTCTCAG-Cy3
TGCGGGTACAGCACCTACCTTGCG- CGCAAGGTAGGTGCTGTACCCGCA-
TTTTTTTTTT-NH2 GGTAGAAGCCCTTCTACCTTCCC
1.4 65uL
DNA PCR PCR
MIT Whitehead Insitute ~ Primer3.0 65°C
SNP 3h
SNP T, " PCR 1xSSC 0.1%SDS 2min
25pL. 10ng DNA  10mmol/L.  Tris-HCI 0.05 x SSC Imin 1 000r/min
PH8.3  50mmol/L. KCI 3.0mmol/L. MgCl, 200pmol/L 1.6 GMHA18
dNTP 0.6pmol/L 3.0U Tag DNA GMS USA 16-
95°C 3min 95°C 30s 55 ~ 60°C bit TIFF GenePix 2.0 Axon Instruments
1min 72°C Inc.
Imin 35 72°C 10min
PTC-100 PCR 1pL
K 20mg/mL 70°C 10min
94°C 15min K
LDR 5
20pl. 10 x Tag DNA buffer
2pl 1pmol/L 1pL GRIN1 GRIN2B 5
Tag DNA NEB U S A 40U/pL. 0.5pL PCR SNP 1
3ul. ddH, O 20pL 94C
30s 63°C 4min 40 PTC- 5
100 PCR 5 SNP 1001G/G
1.5 20pLL LDR 15 366C/C 2664C/T 4197T/T 59887/T
ddH,0  35pL 2 x 94C
2min 4 000r/min 10
Smin Gene Frame ABgene U K 20
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Fig.1 Results of DNA chip-based genotyping
5
2
1-1001G 2-1001C 3-366G 4-366C 5-2664C 6-2664T 7-4197T 8- Fig.2 False-positive test of non-template dependence
4197C 9-5988T 10-5988C 11- 12- a b 3
Each rank of the array corresponds to a polymorphism allele and contains
five-spot replicates. Deposition scheme a Reaction solutions with no template b Reaction solutions with tem-

1-1001G 2-1001C 3-366G  4-366C 5-2664C  6-2664T 7-4197T 8- plates of 3 SNPs
4197C 9-5988T 10-5988C  11-negative marker 12-positive marker.

3
Fig.3 Genotyping results of templates with different qualities
a b ¢ DMSO d BSA
a Purified template b Unpurified template without optimization reagent ¢ Unpurified template with DMSO d  Unpurified template

with BSA.
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