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Abstract (J. Kor. Oral Maxillofac. Surg. 2008;34:450-455)
UNDERSTANDING OF SINGLE NUCLEOTIDE POLYMORPHISM OF HUMAN GENOME

Jung-Hwan Oh, Byung-Wook Yoon
Dept. of Oral and Maxillofacial Surgery, School of Dentistry, Kyung-Hee University

A Single Nucleotide Polymorphism (SNP) is a small genetic change or variation that can occur within a DNA sequence. It s the difference of one
base at specific base pair position. SNP variation occurs when a single nucleotide, such asan A, replaces one of the other three nuclectide letters-C, G,
or T. On average, SNP occur in the human population more than 1 percent of the time. They occur once in every 300 nucleotides on average, which
means there are roughly 10 million SNPsin the human genome.

Because SNPs occur frequently throughout the genome and tend to be relatively stable genetically, they serve as excellent biologica markers. They
can help scientists locate genes that are associated with disease such as heart disease, cancer, diabetes. They can also be used to track the inheritance of
disease genes within families.

SNPs may also be associated with absorbance and clearance of therapeutic agents. In the future, the most appropriate drug for an individual could be
determined in advance of treatment by analyzing a patient” s SNP profile. This pharmacogenetic strategy heralds an era in which the choice of drugs

for aparticular patient will be based on evidence rather than trial and error (so called “personalized medicine”).
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Fig. 1. Single nucleotide polymorphism (SNP).
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Fig. 2. Schematic representation of TagMan assay. The 5
nuclease reaction showing the mechanism of probe
cleavage resulting in a fluorescent signal (by Applied
Biosystems).
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Fig. 4. Affymetrix GeneChip® Array (Image courtesy of
Bioteach).
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Fig. 5. Haplotypes are combinations of gene variants, or
SNPs, that are likely to be inherited together within the
same chromosomal region. An original haplotype evolved
over time to create four newer haplotypes that each differ
by a few nucleotides (red).
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6. SNP vs Disease diagnosis and Drug development

A7 T FE A3 A fFHAbe] frIH ool o sted W
AE A 3 87, A S5 HET ol g et fRAE
E3A G5 AA e ofste] BT FHAAES AW O
gk g ol A g ol 715t A 3o At o Fofl 3k
£ PRITh 7E Q1Y) AR & T ol s £3He
542 SNPE 7FA I glth. o -3 2] SNPE= A i 7} 214 4
ol Aol §lal 54 AW Ay FHAte] FHof 91A38)
o] A7 BA % 49| hidogicd make & A ARE-E AT A9
of et SNP7F AW & Fued £5 olo] AW ffzs T
ZAshe Aol A 7] & St

Al RS T9eta Qe FWS A6 Qg &

- B

=

_é- Recombinant DNA

f Gene conversion
B

Prental DNAs

; Crossing over
A

e ]

B

Recombinant DNAs

Fig. 6. Homologous recombination (Crossing over, gene
conversion).
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