(DNA)

DNA
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DNA

DNA B
H DNA
(prokaryotes) (genetic disease)
(eukaryotes) (bacteria) DNA (transcription)
(fungi) (protozoa) (translation) ( )
DNA
DNA
1. DNA
DNA
(nuclei acid) DNA (deoxyribose,
1 D) (phosphate, P) (base, B) 5
(nucleotides) 1
DNA
4 2
(adenine, A) (thymine, T)
(guanine, G) (cytosing, C) DNA
(base pairing)
2 A T G C
1
18 300 nm DNA RNA
1 20um
1 50um
1 100 um
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(Rabies virus)

(Saphylococcus aureus)

(Salmonella spp.)

(Escherichia coli)

(Mycoplasma pneumoniae)

(Chlamydia pneumoniae)

(Mycobacterium tuberculosis)

(Treponema pallidum)

(Human immunodeficiency virus, HIV)

(Candida albicans)

(Trichopyton spp.)

B (Hepatitis B virus)
(Enterococcus)
2. DNA 5 3 DNA
DNA DNA DNA
DNA DNA DNA
DNA
(RNA) RNA
DNA
i RNA
(ribose) A G C DNA
T (uracil, U) RNA (Hazelwood, Mo.) RaplD (Remel, Leneza, Ka.)
MRNA (messenger RNA) tRNA (transfer
RNA) rRNA (ribosoma RNA) RNA
DNA DNA Phosphate group
RNA RNA
3. DNA
DNA
DNA
AT G C ¥ = Deoxytribose
DNA (sugar)
DNA DNA
DNA 1.DNA
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(A) DNA

(A T G C

¥ )
(B) DNA
AT GC

24
(
24 72 3 7 fluconazole) “9
3
24 72
(Candida albicans)
(germ tube test) (
) Candida
glabrata Candida krusei Saccharomyces

Trichosporon  Rhodotorula

(-3
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67

®)

(polymerase chain reection, PCR)

PCR
DNA
DNA 2
4 PCR
DNA DNA
(primer) DNA

DNA
30 35 DNA
PCR

PCR

DNA

DNA

(1) PCR
PCR
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B A A G SN
Heat

DNA duplex Denatured DNA
ﬂ Primers

Newly amplified DNA Annealing
4.PCR
(denaturation) (90 95 °C) DNA
DNA 15
(annedling) DNA
30 65°C 05 1
(elongation) DNA
Taq DNA
DNA
65 75°C 1 4
25 40 DNA
PCR (gel electrophoresis)
(ethidium bromide)
(2) PCR
PCR
PCR (reverse
transcription PCR, RT-PCR) RNA
Taq DNA
RNA (reverse
transcriptase) cDNA PCR
PCR (nested PCR)
PCR PCR

PCR (multiplex PCR)
PCR



3.
1992 | RAPD NA* NA 9 PCR
1993 | Nested PCR REA or hybridization NA 1 day 10
1994 | PCR 1 2cdls NA 13
1994 | PCR dot-blot hybridization NA NA 11
1995 | PCR REA NA ~1day 12
1995 | PCR EIA NA NA 13
199 | RAPD NA NA 14
1997 | PCR hybridization 1 CFU/mL <12hr 15
1997 | PCR EIA 100 cell/0.2 mL 7 hr 16
1998 | PCR EIA or southern blotting 1 4cdl/mL 8 hr 17
1998 | PCR EIA NA 7 hr 18
1999 | PCR CE NA <7hr 19
1999 | PCR REA 5 CFU/mL 24 36 hr 20
2000 | PCR liquid hybridization 2 20CFU/mL | <2days 21
2000 | PCR LiPA 2 10cel/mL 8 hr 22
2000 | PCR CE NA NA 23
2000 | Nested PCR 2 cell/mL 6.5 hr 24
2000 | PCR EIA 1 cell/assay 6 hr 25
2000 | PCR cross-blot hybridization 2 cell/mL 7 hr 26
2001 | PCR EIA NA NA 27
2001 | PCR NA 5.5 hr 28
2001 | PCR 20 CFU/mL <8hr 30
* NA: not applicable; RAPD: random amplified polymorphic DNA analysis, REA: restriction enzyme
analysis, EIA: enzyme immunoassay; CE: capillary electrophoresis; LiPA: line probe assay
(3) PCR 30 50°C
iE
DNA 1992 Miyakawa
H (universal PCR C. albicans
primer) DNA 2 10cels Niesters ©
(species-specific primer) Makimura
DNA rRNA
(random primer) 1pg DNA
DNA Liu @
DNA
DNA PCR
PCR
pg DNA®™ PCR
PCR DNA
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(29)

PCR
18S

1996
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PCR

(31-35)

2. (PFGE)
(detergent-enzyme) DNA (restriction
enzyme)
DNA
DNA
2 3
3. (Southern Blotting)
DNA
DNA
DNA
4. (RFLP)
DNA

Williams 1995
PCR RFLP 1999
Velegraki

(enzyme immunosorbent

assay, EIA)

(solid phase)
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(microliter
plate)

(chromogenic substrate)
(spectrophotometer) (fluorometer)
(fluorogenic substrate)

(luminogenic substrate) (luminometer)
DNA
(18,21,23,30) EIA
(washing) Fujita @ PCR-EIA

10 C. albicans
Shin @ PCR-EIA
1 C. albicans /2

5.DNA



DNA
(microarray) DNA
(DNA microarray) (protein
chip) (biosensorchip) DNA
DNA
DNA  cDNA
5
DNA ( target)
DNA
DNA
Khan
DNA
(1 cm?)
25000 cDNA
cDNA

39

Young

DNA
PCR
DNA
(39-41)
(42,43)
1. DNA
DNA 1)
(mechanical spotting) DNA
2 (ink-jetting)
DNA
(3) (photolithography)
Affymetrix
DNA
6.
DNA
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DNA  PCR

(dioxigenin) DNA

1)

DNA
DNA

(biotin)

(digitalisy

DNA

(digoxigenin)

(alkaline phosphatase, AP)
5-bromo-4-chloro-3-indolyl-phosphate (BCIP)
nitroblue tetrazolium sat (NBT) 6

AP

dichloroindigo

BCIP
5,5'-dibromo-4,4'-
NBT

2. DNA
DNA DNA
DNA
DNA
DNA
DNA
5 20 30 H
& (melting
temperature, Tm) 55 65°C
G
C 40%
5 " o( -AAAAA-  -GGGGG-)
3 G C
DNA
DNA
DNA 700 1000 bp
DNA
4.
Affymetrix

(www.affymetrix.com)

GeneChip

Research Genetics

GeneFilter microarray

(Www.incyte.com)

(Www.resgen.com)

CLONTECH Atlas cDNA arrays
(www.clontech.com)

Incyte Genomics Membrane expression arrays

Genometrix Inc.
(www.genometrix.com)

Expression microarray

ViysisInc.
(Www.vysis.com)

Genomic microarray

Display System Biotech
(Www.displaysystems.com)

DiscoveryARRAY
Gene Display
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(www.bi odr-chip.com.tw)

(www.itri.org.tw)

MasterGene™ GalazyGene™
(www.genemaster.com.tw)

(www.u-gene.com.tw)

diformazan

()

DNA
(fluorescein)
(rhodamine) FITC (fluorescein isothiocyanate)
TMRITC (tetramethylrhodamine isothiocyanate)

isothiocyanate

free amino

group carbamido linkage
( )
« )
fluorecein 492 nm
520 nm rhodamine 550 nm
580 nm
X

3)

(electron transfer)

(amperometric) (potentiometric)
(conductance) (impedance) DNA
DNA DNA
DNA (hybridization

indicator) DNA
DNA

DNA
cationic metal
complexes® intercalators”  groove binder®
(scanning electrochemical
microscope, SECM)

(Faradic current)

(S Cu )

Shiku  ®  SECM
carcinoembryonic antigen (CEA)
(horseradish peroxidase, HRP)
ferrocenylmethoanol (FMA)

SECM (H.O)
carcinoembryonic
20 um 10°
CEA glucose oxidase

(GOD)  fluorescein isothiocyanate (FITC)®
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