
1960 (chronic myelogenous leukemia;

CML) G

Philadelphia

1973 G-band t(9;22)

(q34;q11.2) 9q34 ABL proto-oncogene

22q11.2 BCR BCR-ABL chimeric

CML

(target

therapy)

WHO

(mesenchymal neoplasm)

(carcinoma)

1992 (comparative genomic

(Cancer Cytogenetics) 
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hybridization; CGH)

8.1

8.1.1

(1) 1000-rpm 10

(2) PHA-stimulated leukocyte-conditioned medium (PHA-LCM) 

a. 100-mL Ficoll-Isopague gradient PBS 

b. T75 50-mL RPMI-1640 20% FBS 10 µg/mL Wellcome

PHA 100 U/mL PCN 100 µg/mL SM

c. T75 5 107 37°C 5% CO2

d. 0.22 µm Millipore filter 4°C

(3) 

120

Cat.No.

RPMI 1640 1Lx10/ GIBCO-BRL (31800-022)

FCS 500ml/ Biological- industries 
(04-001-1A) 

10*TE 100ml/ GIBCO-BRL (15400-054)

Colcemid 10ug/ml GIBCO-BRL (15212-012)
[10ml/ ] 

KCl 1kg/ Merck (1.04936.1000)

Methanol 2.5L/ Merck (1.06009.2500)

Acetic acid 2.5L/ Merck (1.00063.2500)

Wright’s stain 25g/ Sigma (W-0625)



8.1.2

(1)

(2) Mitogen PHA

(3) A B 15 mL

A Direct Preparation 9 mL 0.54% KCl 0.1 mL

(Colcemid)

B 9 mL RPMI 1640

(4) heparin preservative heparin

(5) A CBC WBC

(6) B 10 mL 3 5 ml WBC 10 ml

(7) WBC >10,000 > 10% Blasts

(8) 5 mL 9 mL CR-15
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AML, ALL D, 24, 48 CR15 

CML, MPD, MDS, Non-Hodgkin’s 24, 48 CR15 
Lymphoma 

CML, MPD, MDS, AML 24-48 MTX CR15, 10% PHA-LCM 

ALL, Non-Hodgkin’s Lymphoma 24 MTX CR15 

D, direct preparation; 24 (and 48), culture for 24 (or 48) hours; 24 MTX, 24-hour

methotrexate

CBC WBC CBC WBC

< 500 30 5,000~7,500 3 

500 ~1,000 20 7,500~15,000 2 

1,000~2,500 10 15,000~45,000 2 

2,500~5,000 6 > 45,000 1 



(9) (Lymph node) CR15

1 106/mL

(10) (solid tumor) 

a. (disaggregate)

b. (viability) 

c. 

d. (heterogeneous)

8.1.3 (Direct Preparation) 

(1) A 37°C 30 2 1

(2) 2 1

(3) 1-mL 2 1

2 1 10-mL

(4) -20°C 20 -20°C

(5) 10 mL 2 1

-20°C 20

(6)

8.1.4 (Short-term Culture Method) 

(1)
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(2) 10 mL CR15 1 mL

(3) T25 B1 B2 10 mL 37°C

CR15 1 107 1 107/ml

(4) B1 37°C 24

14 ml 0.54% 0.1 ml (Colcemid) 37°C

25 8.1.3 (2)

(5) B2 37°C 3 Methotrexate

8.1.5 (Synchronization Culture Method) 

(1) 37°C B2 3 0.1 mL Methotrexate 1

10-5 M 1 10-7 M 37°C 17 

(2) PBS 

(3) 10 mL PBS

(4) 10 mL CR15 0.1 mL Thymidine 1 10-3 M

1 10-5 M 37°C 4 45

(5) 0.1 mL (Colcemid) 37°C 20 8.1.3

(2)

8.1.6 > 10% Blasts 

(1) 15 mL 24 H 24 M 10 mL 37°C

CR15
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8



(2) CBC WBC

(3) PHA

(4) 37°C 24 48

14 ml 0.54% 0.1 ml Colcemid

37°C 25 8.1.3 (2)

8.2 (CGH) 

1992

DNA (test

DNA) DNA (reference DNA)

DNA

(gain) (deletion) (reciprocal translo-

cation) 3~10 Mb

450-band G-band array

genomic chip (probes)
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WBC WBC 

< 10000 0.5 mL 

10000 ~ 30000 0.25 mL 

> 30000 0.1 mL



8.2.1 (CGH) 

1. 

125

8

Cat.No.

Human Cot-1 DNA 1 mg/ml Invitrogen
(#15279-011) 

Polymerase I 10 U/ul Invitrogen 
(#18010-017) 

Deoxyribonuclease I 140 U/ul Invitrogen
(#18047-019) 

Formamide 1 L Merck (9684)

NaH2PO4-H2O 500 g Merck (6346)

Na2HPO4-2H2O 500 g Merck (6580)

NP-40 500 ml Amresco (BE109)

Proteinase K 100 mg Clonetech (4031-1)

H-1000 (anti-fade) 10 ml Vector (M0111)

H33258 (Hoechst dye) 100 mg Amersham
Pharmacia
Biotech (80-6226-87) 

Calf Thymus DNA 250 ug Amersham
Pharmacia
Biotech (80-6227-06)

FITC 25 ul Perkin-Elmer
(NEL413) 

Texas Red 25 ul Perkin-Elmer
(NEL417)

DAPI 10 mg Sigma (D9542) 

Ethanol Absolute 2.5 L Scharlau (32221)

Formaldehyde 36.5% 1 L Riedel-de Haen
(15512)

Pepsin 250 mg Sigma (P6887)

Dextrans Sulfate 100 g Sigma (D6001)

BSA Acetylated 1.5 mg Promega (R369D)



2. Nick Translation 

(1) 0.2 mL PCR 25 µl

(2) 14000 rpm

(3) 16°C PCR 1.5~2.0 DNase I

(4) 14000 rpm 3 µl 1.5%

(5) Smear 500~3000 bp

(6) 2.2 µl Stop Buffer ( 0.5M EDTA, pH7.5)

3. (Precipitation)

(1) 1.5 mL 22.0 µl Test DNA FITC) 22.0 µl

Reference DNA Texas Red 46.0 µl Human Cot-1 DNA (1 mg/ml) 24.0 µl

10 M NH4OAc 190.0 µl 100%

(2) 14000 rpm -80°C 30 -20°C

(3) 4°C (14000 rpm) 20

(SAVANT’s Speed Vac) DNA 30

(4) 12 µl (Hybridization Solution) 4°C

4. (Probe Denaturation (PCR program #0))

(1) 37°C 60 pellet Hybridization Solution

(2) 76°C 10 (denaturing)

126

Reference DNA Test DNA 

DNA (500ng) µl µl

10X A4 2.5 µl 2.5 µl

Texas Red (0.5 mM) 0.5 µl 

FITC (0.5 mM) 0.5 µl

DNase I (1 mU) 1.0 µl 1.0 µl

Polymerase I (1x) 1.0 µl 1.0 µl



(3) 37°C 1.5 (reanneling)

(4) 0°C (blocking) slide denaturation

5. Slide Denaturation 

(1) 50 ml Denaturing Solution 73°C

(2) 95% -20°C

(3) 120 rpm

(4) 70% 85% 100%

(5) 73°C Denaturing Solution 3

(6) 70% 85% 100%

6. (Hybridization)

(1) 12 µl DNA

(2) rubber cement

(3) 37°C 72

7. (Post-Hybridization Wash)

(1) 50-ml Washing Solution 45°C

(2) 100 rpm

127
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Pepsin / 0.01N HCl 37 30

1X PBS RT 5 

1X PBS RT 5 

1X PBS / 1M MgCl2 RT rinse 

1% Formaldehyde RT 1 

1X PBS RT 5 



(3) 10 µl Antifade Solution

(4) 4°C

8. Capture (Applied Imaging: CytoVision System) 

(1) DAPI filter 10X 100X

4

(2) 20 Hyb

(3) FITC Texas Red DAPI

9. Analysis (Applied Imaging: CytoVision System) 

(1) Split

(2) Auto Karyotype

(3) Customize Draw Axes Centromere

(centromere) Save

(4) ≥ 15

128

Washing Solution I 45 10

Washing Solution II 45 10

2X SSC RT 10

PN buffer RT 10

PN buffer RT 10

PN buffer RT 10

ddH2O RT rinse

DAPI (200ng/ml)/ 2X SSC RT 10

2X SSC RT rinse

ddH2O RT rinse



(5) CGH CGH profile image Profile Display

Slide average Confidence (99%) Thresholds (Fixed limits: Low 0.80,

High 1.20) 0.80

(deletion) 1.20 (gain/

amplification)

(6) CGH CGH profile image Profile Display

Slide average Confidence (99.5%) Thresholds: Std. Reference

Intervals Fit automatically

Human Cot-1 DNA block

10

SRI (Standard Reference Interval)
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