
Fleming (1889) Weissman van

Benedem Strasburger Waldeyer 1944 Avery

McLeod MacCarty DNA

DNA

Feulgen

(1924) 1953 Watson Crick DNA

DNA

1956 48

(J. H. Tjio) (Albert Levan)

(2N) 46

48 (Chimpanzee) 48

3Chapter

29



3.1

(Centromere)

(Telomere) (Nuclear proteins) (Chromatin) 

(Chromogens) A

ATCG

1970 Caspersson (Quinacrine

mustard) AT-rich A

T GC-rich

(Giemsa stain) (acridine orange) (methylene

blue) AT-rich

5~10% (Giemsa stain) 

Giemsa-banding

(heterochromatin) Giemsa stain

C-banding (heterochromatin)

Yqh 9qh

G-banding R-

Silver-NOR NOR (Nucleolus

Organizer Region) (active ribosomal DNA) 13

14 15 21 22

G-banding C-banding Q-banding Ag-NOR stain

R-banding DAPI-banding Replication-

banding

(FISH) 

G-banding C-banding Ag-NOR

FISH SKY (spectral karyotyping)
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CGH (comparative genomic hybridization) Microarray SNP chip (single nucleotide

polymorphism) 

(SOP)

UCLA Genzyme Genetics

Duncan Guthrie’s Institute U Glasgow

3.2 G- (G-banding)

3.2.1

G.T.W (G-banding by Trypsin treatment and

Wright’s stain) 

3.2.2

1. 

(1) 95% (ethyl alcohol)

(2) (Disodium phosphate) buffer

KCl 0.2 g NaCl 8.0 g KH2PO4 0.2 g Na2HPO4 1.16 g 1000 ml

(3) (Gurr’s) buffer (BDH. USA)

1 1000 ml PH 6.8

(4) Wright’s stain stock (Merck, USA)

0.24 g Wright’s dye 100 ml

(5) Wright’s working solution

0.5 ml Wright’s stain stock 2 ml Gurr’s buffer (1: 4)
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(6) 2.5% (Trypsin) (Irvine Scientific, California, USA)

0.05%Trypsin working solution 49 ml disodium phosphate buffe 1 ml

2.5% Trypsin

(7) Coplin jar 4

(8) [25 ml (Acetic acid) 75 ml (Methanol) (1: 3)]

2. 

(1) (slide making)

a. 95%

b. 60 95% 5% 4°C

c. (cell pellet) 

d. 30° (cell

suspension) 

e. 60°C

f.

(2) G-Banding

a. 0.05%Trypsin working solution 50 ml Coplin jar

70

30

b. 95% (Trypsin) 

c.

d. Wright’s stain

e.
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3.3 (Special Stain)

3.3.1

(karyotyping) 

C-banding Ag-NOR staining Q-banding

3.3.2

1. C (C -banding)

(constitutive heterochromatin) 

1 9 16 (secondary constric-

tion) Y

(1) 

(2) 

a. 50°C (Slide warmer) 1

b. 50 ml 0.2 N HCl Coplin jar 60

c. 5% Ba (OH)2 50 ml Coplin jar 50°C (water bath)

d. 0.2N HCl Coplin jar 3

e. 50°C Coplin jar 5% Ba (OH)2 [2.5 g Ba (OH)2 + 50 ml

H2O] 15

f.

g. 65°C Coplin jar 2 SSC (PH 7.0) 1.5

h.

5% Ba (OH)2 50 ml 
2 SSC 50 ml
(0.3 M sodium chloride containing 0.03 M tri-sodium citrate)

0.2 N HCl 50 ml
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i. Wright’s stain (0.5 ml Wright + 2 ml Gurr’s buffer) 2

j.

2. Ag-NOR

(nucleolar organizing regions)

28S 18S (rRNA) (stalks) 

(1) 

a. 70°C (hot plate)

b. 50% silver nitrate 5 ml H2O 2.5 g AgNO3

c. (developer)

0.2 g gelatin 10 ml dH2O 37°C (water bath) 10~30

0.1 ml formic acid

(2) 

a. 70°C 70°C

b.

c. 2 4 50% silver nitrate

d. (pipette)

e. 70°C

f.

g. Wright’s stain (0.5 ml Wright’s stain + 2 ml Gurr’s buffer) 2

h.

3. Q (Q-banding)

quinacrine dihydrochdoride

Q

(1) 

a. 0.5% quinacrine dihydrochloride (Atebrin, USA)
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b. McIlvaine’s buffer pH 5.6

(a) McIlvaine’s buffer Stock solution

Solution A: 0.1 M anhydrous citric acid (19.2 g/L)

Solution B: 0.4 M anhydrous sodium phosphate dibasic (Na2HPO4) (56.8 g/L)

(b) McIlvaine’s buffer Working solution

The buffer solution consists of 92 ml of solution A and 50 ml of solution B, (pH

adjusted to 5.6)

F

(2) 

a. 10

b. McIlvaine’s buffer Coplin jar

c. McIlvaine’s buffer

d.

4°C

e.
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