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Abstract

he completion of the human genome project enables us to understand the mole-

cular pathophysiology of human genetic diseases more deeply. In addition, infor-
mation from genomics has been utilized for the diagnosis of genetic disorders. The
technological innovations have been explosive in the field of genetic testing. However,
overwhelming genetic information often misleads physicians as well as patients to a
wrong belief in the power of genetic testing. Genetic testing implicates many issues
such as ethical, legal and social issues. Diagnostic genetic tests can be divided into
three primary but overlapping categories: cytogenetic studies (including routine kary-
otyping, high—resolution karyotyping, and fluorescent in situ hybridization (FISH)
studies], biochemical tests, and DNA—based diagnostic tests. DNA-based testing
has grown rapidly over the last decade and includes pre- and postnatal genetic test-
ing for the diagnosis of Mendelian diseases in patients, carrier testing, the determi
nation of individual susceptibility to common complex diseases, and population
screening of common genetic diseases in a particular population. Theoretically, once
the structure, function, and disease association of a gene are well clarified, the clin-
cal application of the genetic testing seems to be feasible. However, the test has to
satisfy certain criteria for clinical application at a routine clinical setting; a high sensk
tivity and positive predictive values, the availability of a controllable quality assurance
program, the determination of whether the test is replacing or is complementary to
the traditional test, a cost-benefit issue, the possibility of treatment or disease—
course modification, possible pre—and postnatal genetic counseling, and so on. In
the near future, the application of genetic testing will be further expanded to com-
mon diseases and the pharmacogenetic assessment of individuals.

Keywords : Genetic testing; DNA —based testing;
Clinical application
& 2 of : FEXIZAL DNA AL AN M2

2

2
o

—

M oE

(genetic testing)
A2}k (gene) A+
Ak

O A} 7

| l o] Heje
A EEoIAYS} A7}
o A7) (chromosome) 2] o] A (-2
@l . /\xq o]z\} }L]E]— 024;(}4

ZhEql eo)l S Xdsl= DNA

testing, cytogenetic & molecular
cytogenetic testing, biochemical
genetic testing 252 L3} F
o2 4% DNA testings 5530 2
=Fo = DNA testingol]l =3kgl
UL} gt
A7k A E A
B FAAES] 753} 2] o
= eE R 19E 9
oh 53 6,0000%2] B 47}
olgell o)3 fawSe] FH g
& frade] T2 7159 o, 4

ko] AT ERIEH FA] f4d
(3]

Mg

ostelargsl 589



TR ol el ogt el
ke el &85 Atk eyt 7i7le] Agto] 3

AHS high through—puto.= &7
o= ofgge] k. 7 RIEe] fHEo] e FHH
SH o2 Htd] o] 83517 F&=d], population based
o] AEEAY aejsE dEEe] e o E &

Ashkenazi Jewish 73-%- Tay—Sachs disease, Gaucher

tjo

=)

disease, familial dysautonomia, familial breast,
ovarian cancer o] Q1] 79 cystic fibrosis,
hemochromatosis ‘s°lth. 343 B85S indivi-
dual family based= 3HAl =] A 44 2k
Zieko] WA= 37 FAEES FHAolE
o= ygahd 79| 1,50009F¢0 o] &t xighel] o] &

He e J-4 97149 24 (direct DNA se-

]
o
O
]
o,
2
E

quencing) 14 %-E] microarray, oligonucleotide liga-
]O]'E T W\O]

g} o5 g7 FHdEke] 414 e locus het-

erogeneity’} §I&5E = E4 4

2Le] oo zuk wkAEk ul | genetic heterogeneity”} $i

S T«ﬂ} = ey x ;(}_55]0] EH o H]—Hﬂ 9ol S ;q,;(]

= s 1 - Tdl=

tion assay, triplet expansion assay &

Agto] 54 441

°
2
o

N

9
3
<
)
<
rir
o
r>~l
oE
lo

o] gl &8l
Aleeir= <
k().
of27hA] &34 2913 gt FAEe] o2 47
A ge] M3HSNP, uHs 6714 A4 copy = )l 2l

wAahs vl AFEL

AAHew 2

Frgo] old o2, A3
A}, el SN 27
F f07 A0S 7 A gy 494 A7

S 7AA

(case—control association, family based association
AT 57k MY cheolo A dlelE o 5 9
Ht}. 3 research testo} clinical test® E5diAE ¢t

rl

ko
o
K
AN
\J
o
g;
>
o
o
X,
_>_

< A AT 5A e FdA A research

L whA R Fo) el ARk A

J
4 Agomm & 4 QA slok Bk @A)
q

Qa0 s
9145 AAFELS thrombophilia panel (#312] 74-%-),
HFs A }X]@panel W NE 5o Aot

A Fgel U FARAANE HE F 5 5 o

Agoln Aggn A5y F



Table 1. Categories of Genetic Testing

i molecular . biochemical
categories A . cytogenetic .
DNA testing cytogenetic testing genetic
aims testing testing
DNA individual identification,
profiling paternity testing
) ) monogenic disease
Diagnosis . . . ) . . .
¢ (Mendelian or Mitochondrial microdeletion & numerical & structural inborn error of
o - L . .
gi genetic diseases), duplication syndrome chromosomal disorders metabooism
iseases . .
familial cancer diseases
Disease . )
o cancer, Alzheimer, diabetes,
susceptibility i
i coronary artery disease
testing
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* 1959 first human chromosomal abnormality:
Lejeune

* 1960 prenatal sexing: Riis and. Fuchs

* 1961 biochemical screening for inborn error of
metabolism: Guthrie

* 1963 population based newborn screening in:
Massachusetts

* 1966 first prenatal chromosomal analysis:
Breg and Steel

* 1972 a—fetoprotein screening: Brock

* 1973 HLA disease associations: Terasaki

+ 1978 first DNA diagnosis: Kan

* 1985 DNA fingerprinting: Jeffreys

+ late 1980 FISH

+1990" Routine DNA sequencing, microarray,
arrayed CGH, explosive development of high—
throughput tools for genotyping
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acyl CoA dehydrogenase deficiency), cystic fibrosis

2) A4 Eol8 A% (Skeletal Dysplasia)

Achondroplasia, craniosynostosis syndrome

3) A 54 Ask(Neuromuscular Disorders)
A4 Fol9dd=(DMD/BMD), H+A 29

(spinal muscular atrophy)

4) ARk wbEAd ZFo) oJgk
(Triplet Repeat Expansion Disorders)

Spinocerebellar ataxia, fragile—X syndrome,

myotonic dystrophy, Kennedy disease, Huntington s

disease, DRPLA

5) 444 A7

Canavan disease, adrenoleukodystrophy

A AgH(Neurogenetic Disorders)

6) 744 g A3k (Hematologic Disorders)

Hemophilia, factor V Leiden, prothrombin

7) 714 F9F A3KFamilial Cancer Syndromes)
BRCAL, BRCA2, APC, Rb

8) 71¥ Z%(Dysmorphic Syndromes)

Prader—Willi/Angelman syndrome, Rett syn-
drom, Waadenburg syndrome, Holt—Oram syn-
drome, Marfan syndrome, Smith—Lemli—Opitz
syndrome, Treacher—Collins syndrome

9) A=A 4 Azt (Mitochondrial Disorders)

MELAS, MERRF, LHON, Kearn—Sayers syn-

drome

10) 544 W¥n] A3k(Endocrine Disorders)

Multiple endocrine neoplasia

2 2N FEXIZALHDNA Testing for Genes

in Polygenic Disorders)2| IAEE9] 04 (4)
1) g-3-314 A (Thrombophilia Panel)

Factor V Leiden, prothrombin(factor II),
MTHFR (methylenetetrahydrofolate reductase)

Lipoprotein(Lp(a), apoE), coagulation factor,

MTHFR

3) 38k ACE

Tumor suppressor genes, oncogenes—(n—myc-
gene, breakpoint cluster region(bcr)(BCR-ABL),
breast cancer, colon cancer

6) Hemochromatosis; population screening

7) Alzheimer Disease: familial vs sporadic

8) A7 7<= MTHFR gene
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