
(Col-

cemid) 

Ethidium bro-

mide BrdU 

37

(Methanol) 

(Acetic acid) 

2Chapter

5



2.1

1. 

2. 

(1) 

a. 

b. pasteur

c. 16X

(2) 

a. 

b. 

c. 

6



3. 

40% 72

(1) 95%

(2) 2-3

(3) 8-10

(4) 

(5) 20-30° 2-4

(6) 4-6

(7) 

(8) 

(8) 

4. 

(1) 45% 35-40°C

(2) 30%

(3) 

(4)

7

2



2.2

2.2.1

1. 

2. 

3.  

(1) 

a. 37°C

b. Tuberculin

c. Type A

d. 

e. pasteur

f. 

g. 

h. 22 22 mm 1-1/2

i. 

j. 250 ml

k. 35 10 mm

4. 

(1) Chang C Medium

100 mL Chang C Medium (Irvine Scientific)

6

(2) Chang C Working Medium

100 mL Chang C Medium 1 mL penicillin streptomycin

L-glutamine 2

8



(3) MEM Medium

500 mL deoxyribonucleoside ribonucleoside L-glutamine (Irvine

Scientific) 1

(4) MEM Working Medium 25% FBS CFBS

75 mL MEM Medium 25 mL Fetal Bovin Serum 25 mL Colostrum-free

bovine serum 1 mL penicillin streptomycin L-glutamine

2

(5) Chang C/ MEM Working Medium

50 mL Chang C Working Medium 50 mL MEM Working Medium 25% FBS

CFBS 2

(6) Colcemid

Sigma Chemical Co. 50 mg 5

(7) Colcemid working solution (0.001%)

0.001 g Colcemid 100 mL Hanks’s balanced salt solution (1x)

1

(8) Colostrum-free bovine serum

Irvine Scientific 100 mL -20°C 1

(9) Ethidium Bromide

Sigma Chemical Co. 1 g 3

(10) Ethidium Bromide working solution (1 mg/mL)

0.05 g Ethidium Bromide 50 mL

3

(11) Fetal Bovine Serum

Irvine Scientific 100 mL -20°C 1

(12) (1: 3)

10 mL 30 mL

9

2



(13) 

Meets ACS specifications 2.5 L 1

(14) penicillin streptomycin L-glutamine

(Irvine Scientific) 10,000 units/mL penicillin G 10,000 µg/mL streptomycin

sulfate 29.2 mg/mL L-glutamine 100 mL -20°C 2-100 mL

medium 2 mL 600 mL medium 6 mL 200-500 mL medium 10 mL

6

(15) (0.075 M KCl)

5.592 g KCl 1000 mL 6

5. 

a. 50-200 95% 5-9

b. 25 µl EB working solution (1 mg/mL) 

c. 37°C 45

d. 25 µL Colcemid working solution (0.001%) 

e. 37°C 45

f. (0.075 KCl)

(a) 

(b) 2 ml 0.075 M KCl Hypotonic Solution

(c) 20

(d) 1.5-2 ml 2

(e) 

(f) 1.5-2 ml 20

(g) (e) (f) 

g.

(a) 35-42% 160-200 ft/min

10



(b) Thermotron 50% 25°C

metaphase

5% metaphase 5%

h.

i. 60°C

5 5-10

j. 90°C 30-90 60-65°C 16 FISH

k.

2.2.2

1. 

trypsiniza-

tion 5

BrdU Colcemid

2. 

35 mm 22 22 mm 1-1/2 mm

3. 

(1) 0.45 µ Nalgene filter

(2) 

(3)

(4)

(5)

(6)

(7)

11

2



(8)

(9)

(10) 25 µl

(11) 100-mL

(12) (30 W) 

4. 

(1) (0.075 M KCl)

5.592 g KCl 1000 ml 6

(2) Colcemid (GIBCO)

10 ml 1 mg/mL

0.1 ml 9.9 ml 10 µg/mL

4

(3) BrdU 3 mg/mL

0.03 g BrdU 10 mL 0.45 µ Nalgene

-20°C

(4)

3

5. 

(1) 60°C

(2) 28-32%

(3) 80°C/2°C 60°C/2°C

6. 

(1) 5 25 µL Colcemid 25 µL BrdU

(2) 

(3) 

(4) 2 mL 0.075 M KCl

37°C 25-30

12



(5) 1 ml 1:3 2

(6) 

(7) 2 mL

(8) 20

(9) 

(10) (6)-(9) 20

10 10

(11) 28%-30%

(12) 1

(13) 4

(14) 

ID

(15) 75

a.

b. 20-24 30 W

c. 35-45

d.

e.

7. 

13
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2.2.3

1. 

(1) (0.075 M KCl)

5.592 g KCl 1000 mL 6

(2) Colcemid solution (Irvine Scientific)

10 µg/mL in Hanks’ balanced Salts 4

(3) 3 1

(4) 

(5) 

(6)

(7) pasteur

2. 

(1) 

(2)

(3)

(4) 

(5)

3. 

(1) 

(2) 30 Colcemid solution 24

(3) 2 ml 8

(4)

(5) 2 ml 60-70

(6) 2 ml 10

(7) 

14



(8) 2 ml 10

(9)

(10) 

(11) 

a. 

b. 35 mm

c. 

d. 

e. 

(12) 90 72

15

2



2.3

2.3.1

1. 

9 12

2. 

10 mg

3. 

(1) 37°C

(2) 

(3) (30 W germicidal)

4. 

(1) Transport media: 500 ml MEM 10-50 IU/mL sodium

heparin 100 ml

(2) Colcemid 10 ml 10 µg/mL

(3) Alpha MEM complete:160 ml minimum essential media

60 mL Amniomax C100 (complete)

25 mL

2.5 mL Penicillin-streptomycin (10.000 U/mL; 10.000 g strep/mL)

2.5 mL L-Glutamine

(4) Amniomax C100 complete:

225 mL Amniomax C100 basal

25 mL Amniomax C100 supplement

(5) 0.075 M KCL

16



(6) 10x Trypsin

(7) 3:1 

(8) 

(9) 35 15 mm 

(10) 60 15 mm 

(11) 

(12) 15 mL

5. 

6. 

(1) 2 mL transport media 35 15 cm

(2) 150 µL Colcemid (1/10 solution) 

(3) 5 mL 10 trypsin 60 15 mm

(4) 5 mL 10x trypsin 0.05 mL colcemid

20-30

trypsin

(5) trypsin

2-3 mL -MEM trypsin 

5 ml collagenase media

trypsin

(6) 800 rpm 5

(7) 2 ml 0.075 M KCl Hypotonic solution 20

17

2



(8) 3:1 800 rpm 5

(9) 2 ml 15

(10) 5 2 mL

(11) (10)

(12) 5 0.1-0.2 mL

(13) UV 60-120 GTG banding

2.3.2

1. 

10 mg

2. 

(1) 37°C

(2)

(3) (30 W germicidal)

3. 

(1) Transport media

500 mL MEM, sodium heparin 100 mL

(2) Colcemid 10 mL 10 µg/mL

(3) MEM-complete

160 mL MEM

60 mL Amniomax C100 (complete)

25 mL

2.5 mL Penicillin-streptomycin (10.000 U/mL; 10.000 g strep/mL)

2.5 mL L-Glutamine

(4) Amniomax C100-complete

225 mL Amniomax C100-basal

18



25 mL Amniomax C100-supplement

(5) 0.075 M KCL

(6) 3:1

(7) 40%

(8) 

(9) 

(10) 35 15 mm

(11) 

4. 

5. 

(1) 5 ml transport media 35 15 mm

(2) 24 150 µL Colcemid Dish 45°C

(3) 2.0 mL 0.075 M

KCL 10

(4) 0.5 mL 3:1 2

(5) 2.0 mL 3:1

10

(6) (5) 

(7) 

(8) 6-8 40%

19
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(9) 30-60

(10) (7)-(9) 

(11) 60-120

(12) GTG

2.4

1. 

2. 

15 ml (F10) 

3. 

(1) 

a. 37°C

b. Tuberculin

c. Type A

20



d.

e. pasteur

f.

g.

h.

(2)

a. colcemid (GIBCO lyophilized #120-5211)

b. #1-1/2 American Scientific

c. Ethidium Bromide Sigma #e-2515

d. 3:1

e. (0.075 M KCl) 5.592 g KCl 1000 c.c.

f. Ethidium Bromide 10 mg 33 mL 3

4. 

(1) 

a.

b.

c. 30

d.

e.

f. 1 ml

g.

h. 65-68°C

i. 90°C 1 60°C

21

2



(2)

a. Tuberculin 3 EB 40

b. 2 colcemid 12

c.

d. 2-3 ml 0.075 M KCl hypotonic solution 23

e. 1-2 ml 5

f.

g. 2-3 ml 20

h. g

i.

30-50%

j. 95%

metaphase

k.

metaphase metaphase

l.

m. 90°C 1 65°C

2.5

1. 

metaphases hypotonic solution

22



2. 

(1) 

(2) 

(3) 

(4) 

(5) 

3. 

(1) 

(2) 1-2

(3) 

(4) 

60°C 70°C

3 ml

2.6 Thermortron CDS-5

1. 

2. Thermortron Model CDS-5

Thermortron

23

2



3. 

90 EB (10 µg/ml) 45 colcemid (100 ng/ml) 0.075 M KCl

(Hypotonic Solution) 20 hyptonic 3 1

2-10 3 20

12-16 colcemid (10 ng/mL) EB

12-16 colcemid 1/10

4. 

PHA

10 mL 10% FBS RPMI1640 1 mL FUdR

(6 ng/mL) 16 2 EB (5 µg/mL) colcemid (50 ng/mL) 0.075 M

KCl 15 3 3 1

5. 

Thermortron

25°C 50% 5

6. 

Thermortron

25°C 50% 5

2 12.5 µl 2 1

7. 

5% (75%+) 20-25°C

35% 30°C 35%

metaphase metaphase

65%

24



8. (FISH) metaphase interphase

FISH

25°C 50% Thermortron FISH

2.7

G-banding

trypsin G-banding

1. 

25

2



2. 

3. 

(1) 

(2) 

(3) 

(4) 50%

(5) 

(6) 

4. 

(1) 

(2) 

(3) 

(4) 

5. 

metaphase

6. 

1

(1) 

(2)

(3)

(4)

(5) 

(6)

26



2 PHA

(1) 

(2) PHA

(3) 

7. 

(1) 

(2) 

27
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