
Y1 CHUAN XUE

SHOU CE



:"}| ^^
±

«

lij 4^

i1

^





"4











II

1?
111

S0014579

^1 ',

fill
% '', >t

Ai



( 3

1989 9 1 1, 850 X1168 1/32 23.25 , 4 * 608,000

1 4,500

ISBN 7—5357—0568—5

Q • 15 11. 50

89—27



&

1987

30



• r

1988 10



9

50





……

1

(

1

(

2

( 3

(

3

(

4

(

5

(

6

( 7

( 8

(

8

(•) 10() 11() 12( 14

15



•••••• " ' (72)

72

(

7

2

( 75

( DNA 77

( 80

( 82

( 83

87( 87

1. 88

2. 96

3. 103

.4. 103

5. 104

6. 106

7. 108

8. 108

9. 108

10. All 110

11. 113

12. RNA 120

13. 122

(

I

24

1. 127

2. RNA 132

3. mRNA 154

4. 172

5. 196

6. 200

7. RNA 203

2



2 (M

( 2 5

1. 206

2. 206

3. 207

4.
m ikil 10- i+t ^Tt ite i-L. m. 1^. rt? >fc :3(c W: iTTT ^5^5&^^^^£^13£^1^

5. 208

6. ij
rr >

2̂10

8. 211

( 214

1. 214

2. 214

3. - 21)

A t^q1^"6^#-?^ 215

C

( Jb *fr Afc AJr- <±i /tV oi c
i^- 216

1.

2 •
/(^^^^ 222

( Am nfn <^ cis /rV oo 9
1^ 223

1. 223

2, 224

3. 224

( k 225

1, 22 5

2. 226

3. 2 2 6

4. 22 7

5. 22 7

6. 22 8

7. Southern blot 228

8.

.

22 8

• 3 •



(,

/

{ 229

1. 229

2. 229

3. 230( ?^^ 233

1 IJZ. ^ oo

2, Ts -^J^ •*'r/Cr UZ. oo

3, :fY ug; wx Ac: UZ. OA

4. 234

5. 236

6. 237

(A) 238; K, 15"

2, ^ 1% 4^ 75"

o
0. 7J

4.

5. 238

6. >^ 241

(260)

260

2. 262

3. 264

265

267

6. 239

270

8. 273

9. 276

10 277

11. 280

12. 283

13. 286



14. A 290

15. Ames 292

16. 297

17. 300

18. 302

19. Feulgen) 304

20. 306

21. 307

22. 310

2?. 312

24. 314

25. 317

26. 319

27. 321

28. X- 322

29. 324

30. P.T.C 330

333)

333( 333

1. 333

2. 334

3. 336

( 339

1. 339

2. 341

3. 343.

( 349

1. 349

2. 350

3. 354

4. 355

,

5



LDH 35S

( 358

1. 358

2. 359

3. 359

4. 360

5. 360

6. 360

7. 360

8. 361

364( 364

1. 365

2. 365

( ^
1. 367

2. All 367( 379

1. 379

2. 380

3. 383

4. 385

369( 369

1 339

2. 371

3. 372

4. 374

5. 374( 377( 378

392



( 392

1. 392

2. 393

3. 394

4. 395

( 400

1. 400

2. 400

3. 400

4. 401

5. 401

6. 402

( 403

1. 404

2. 404

( 40S

1. 408

2. 410

3. 412

4. 4U

( 414

1. 415

2. 417

3. 418'

418

( Q 418

( G 420

( C 421

( R 422

( Ag 423

( BUdR- Giemsa 424



( 424

• (426)

426( 426

1. 42 7

2. 430

3. 434

4. 43 4( 436

1. 437 .

2. 439

3. 444 -

4. 447 .( 448

1. 449

2. 450

3. 452

4. PEG 454

5. 455 .

( 457

1. 458 .

2. 461

( 463
,

1. 464

'

2. 465

468( 468

1. 468

2. 470( 470

1. 470

• 8 •



n
ij 471

3. ^ I^S* 47?5W /]a /V-l —J T^S B J TO 4"( Wiimn&k*Vj\ 472

/ rrn \ JA /-t- l+t rVi m £^ .

474

I. PH3 474

Z

o
•

pfa itH ifu -fe 66S 1 A

/ trr \ A rft M-x tn -k^L AUJNA 477

1 • DNA 477

2* DNA 477

3. f§DNA 478

4 • W 478

C
.

(
1. 479

2. 480

: A /1QO•JJLIAIX 482

/
til 483

1. 483

2. 485

3. 486

4. 487

5. 489

6 489

490

oo *

14^ 492

$1 492 ,

1. 493

2. 498

3, 499

501



( 5Gi

1. 501

2. 502( 5G4

•……
508( 509( 510

1. 510

2. 511

3. DNA 512( —— 515( 516

1. DNA 516

2. 519

3. 520

4. 520

523( DNA 525

1. DNA 525

2. DNA 526

3. DNA 527

4. DNA 528

5. DNA 528

6. DNA 529

7. DNA 530

8. DNA 531

9. DNA 531

10. Southern DNA 532 ,

11. DNA 533

12. DNA 534 '

13. DNA 535

10 •



( RNA 536

1. RNA 537

2. RNA 537

3. RN 538

4. PolyA-mRNA 539

( DNA 541

1. DNA 542

2. DNA 544

3. Ti DNA 545

4. DNA 546

5. DNA 548

6. DNA RNA 549

( DNA 549

DNA 55 4

( DNA 555

1. 558

2. DNA 561

3. DNA 562

4. 564

5. Southern 565

( 568

1. I) 568

2. II) 569

3. 569

4. 570

5. 571

6. 573

7. 573

( DNA 5 7 4

1. 575

2. DNA—DNA 576

3. 578



(A)

1.

2
3.

(
1.

2,

(
2.

3.(
2.

3

4

5,

6.

579

580
.

582

583

590

591

593

595

SDS 596

SDS-

599

) Cosmid

Sau3A DNA 602

Sau3A 45kbDNA

DNA
Ccsmid 603

604

606

597

599

603

603

607

637( 637

1. 637

2. 638

( 642

1. 6-12

2. 642

3. 642

4. 64'3

644

1. - 0.05M) 644

(607)

12



2. * - 0.05M) 645

3. - 645

4. - - 646

5. - 0,lM) 646

6. - 0.2M) 647

7. 647

8. - O.OSM) 648

9. - 18°C) 649

10. Tris- 0,05M 25°C) 649

11. - 0.2M 650

12. - 0.05M) 650

13. - 0.05M 650

14. - 01M) 651

651

( 651

1. 651

2. 653

3. 656

4. 658

5. 663

( 668

( 675

680( 680

( 682

( DNA 685

686( 686

1. 686

2. 689

( 701

U 7(U



2. 701

3. 702

4. 702

5. PC194 pUBllO 702( 704

1. 704

2. 704( Ti

705

1. PGV3850 707

2. SEV 708

3. 710( no
1. pSV2 710

2. pRSV ni

712

718

14



( ) GeneHcs)

1866 ,
20 1909



19101940

1926

1932

«

19401960

1953 DNA

DNA

( Cytogenetics)

1.

2.

3.

n 2 9



^ 4.

5.

( Somatic cell genetics)

1956

( Human genetics)

medical genetics)

1875



( * Toxieogenetics)

genetic toxicology),

Sg)

(SCE)

5- PJg (BrdU),



Bi'du

SCE

DNA

( Cancer gcitetics)

1 2
3,

Wilm 3000

240

phi



TO i+Tr

i+Tr i°Tr i°Tr/i°Tr

Tr

DNA

1 DNA

2

( Radiation genetics)

X Y

3 "

®
(10- 8 10-5
10-1 2

L); 10-1

L0- 2 ®
( )



DNA

IIS

( Immimogenetics)

.

HLA, HLA 6

V)
(C) ^ V J C

L C V
150 J 5

L V D J C 1 80 50 6

8

180

(Ir)
.



( MiOTObial genetics)

-¥-
4050

(1)

2)

3)

DNA, DNA 4)

*

5) iiE DNA

DNA

( Molecular genetics)



— 1953 DNA

1955

T4 DNA

1934

DNA

^,



DNA

DNA
DNA mRNA

,
DNA mRNA

DNA DNA m
»

DNA

DNA

(H" ) (Developmental genetics)

'

19

1940

70

70 •



I

I

I

'

,

map

HGut

17 T

T t
ti

2

t9

( Behavioral genetics)

• 77 •



60

( Quantitative genetics)

1909 -
50

S

• 72 -



(Vg) Va) Vd)

Vi) Vp)

Vg) Ve)

Vp = Vg + Ve=Va + Vd + Vi + Ve

Vg = 0

49%
h2B)

h

2B==p

Va

h^N =^

80%,

50%,

60%) 31%),

- 13 •



h

2
i

AG = ih%

( Population genetics)

1908

-
.

• 14 •



(

1590 Z.and H.Janssen

1651 W.Harve'y

1657 R.de Graaf

1665 R.Hooke "Micrographia"

1668 F.Redi

75



1677 A.Van Leeuwenhoek

1694 J.R.Camerarius

1735 C.V.Linne

16 10

Species Plantarum

1761-1767 J.G.Kdlreuter

1769 L.Spallanzani 30

" " 1780

1798 T.R.Malthns "AnEssay on the Prin-

ciple of Population", 1838

— Edward Jenner

1809 J.B.de Monet Lamarck

1820 C.F.Nasse

X822-1824 T.A.Knight, J.Goss A.Seton

1825 F.V.Raspail

U •



1827 K.E.von Baer

1830 G.B.Amici

1831 R.Brown— 12 27 Beagle

22 1933 9 15

Galapagos 5

1838 G.J,Mulder

J.J.BeTzelius

1838 -1839 M.J.Schleiden T.Schwann

Schleiden

1841 A.Kolliker

1845 J.Dzierzon

1855 R.Virchow ^

1856 Gregor Mendel, Briinn Augustinian

1859

1860 T.A.E.Klebs

1861 L.Pasteur

1865 Gregor Mendel 2 8 3 8 Briinn

1866 G.Mendel " "
—— F.Miescher

1869 F.Galton " "
77



1870 W.His

1873 A.Schneider

1^75 O.Hertwig

—— E.Strasburger

—— F.Galton

1876 O.Butschli

H.Fol

—— E .Abbe

1878 W.Kuhne ""
1879 W.Flemming

""
ISSi E.G.Balbiani ""
——R.Koch

1^82 W.Flemming ""
18^3 E.van Beneden

2n = 4

—— W.Roux

1887 A.Weismann

1888 T.Boveri

—— W.Waldeyer" "
1 889 F.GaUon

• 78 •



1890 R.Altmann " "
" "

C.Benda(1898) "
"0

—— E.von Behring

.

1892 T.Boveri

—— A.Kossel RNAe

—— A.Weismann

1895 W.C.oe'mgen X
1896 E.B.Wilson " " The Cell in

Development and Heredity)

Schleiden Schwann

1897 E.Buchner

1898 C.Benda

-~- T.Boveri

1899 M.W.Beijerinck

1900 H.de V^iesC,CorrensE•Tschermak
de Vries Correns

W.Bateson

—— K.Pearson x2

• 79 •



— K.Lansteiner

—— P.Ehrlich

1901 H.de Vries ""
— T.H.Montgomery

— K.Landsteiner A B<

C

'

—— E.von Behring

1902 C.E.McClung""
T.Boveri

-~W.S.Sutton

— F.HofmeisterfqE, Fischer

1902-1909 W.Bateson """""""" "Fi""F2"" "
1903 W.Waldeyer

1904 A.F.Blakeslee

1905 L.Cuenot -
• 20 •



2:1
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—— C.B.Bridges

)
1922 L.V.Morgan X— R.E.Cleland

A.F.Blakeslee, J.Belling, M.E.Farnham A.D.Bergner

1923 C.B.Bridges

—— R.Feiilgen H.Rossenbeck DNA

—— O.Winge (— T.Svedberg

—— A.E.Boycott C.Diver ""
—— A.H.Sturtevant
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J.K.Santos Hodea, 11.10113131\0110 Ri^mex, O.Win-

ge Humulus XX-XY

1925 C.B.Bridges

— E.M.East A.J.Mangelsdorf

_
- A.H.Sturtevant— F.Bernstein ABO

—— T.H.Goodspeed R.E.Clausen

1926 E.G.Anderson X

—— S.S.Chetverikov— J.B.Smnner )

—— A.H.Sturtevant

—— R.E.Clausen T.H.Goodspeed

1927 K.M.Bauer

—— J. Belling

-"" J.B.S.Haldane

—— J. Belling

B.O.Dodge

H.J.MuUer X
'

1928 L.JfStadler
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F. Griffith Avery, M-

acleod Mc Carthy (1944)— L.F.Randolph"A " "B "
—— E. Heitz" "
1929 A.Fleming

—— C.D.Darlington

T I— R.C.Tryon

1930 R.E. Cleland A . F. Blakeslee

— R.A.Fisher" " The Genetic-

al Theory of Natural Selection)

—— K.Landsteiner

^931 C.Stern

—— H.B. Creighton B.Mcclintock— S.Wright (Evolmion in Me-

ndelian Populations) Fisher J • B • S . Halda-

ne 1930 1932" "
—— CD. Darlington ""
—— B.Mcclintock

1932 M.Knoll E.Ruska

1933 T.S. Painter— H.Hashimoto

—— A.W.K.Tiselius— B.Mcclintock
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— T'H.Morgan

1934 M.Schlesinger DNA
—— P Hdritier G.Teissier

—— A.Foiling

—— H.Bauer

—— B.Mcclintock

1935 J'B'S.Haldane

—— F.Zernicke

~- G.W.Beadie, B.Ephrussi, A.Kiihn A.Butenandt

£p?iesn'a

—— W.M.Stanley

—— C.B.Bridges

—— H.Spemann

1936 J.Schultz

—— J.Caspersson

—— J.J.Bittner

A.H.Sturtevam T.Dobzhansky

—— C .Stern

—— R.Scott-Moncrieff

John Innes

1937 T'Dobzhansky" "



—— A.F.BIakesIle A.G.Avery

^

—— T.M.Sonneborn— F.C.Bawden N.W.Pirie

RNA( 5 %)
—— P.A.Gorer '— H.Karstrom ""

""
1938 B.MccIintack— T.M.Sonneborn— M.M.Rhoades

—— H.Slizynska X ""
W, N)

1939 E.L.Ellis M.Delbriick " "
""

""— P.Levine R.E.Stetson

Rh

-™ A.W.K.Tiselius E.A.Kabat V

1940 W.Earle C3H L

—— K.Landsteiner A.S.Wienej Rh

1941 G.W.Beadle E.L.Tatuin

—— J.Brachet T.Caspersson RNA
RNA
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-~ A P.Marctin R.L.M.Synge

—— A.H.Coons, H.J.Creech R.N.Jones ,
1942 R.Schoenheimer" " The Dynam-

ic State of Body Constituents) , "" tu-

rnover)" "— L Stadler F.M.Uber

—— G.D.Snell

1943 X-10

—— A.Claude RNA

— S.E.Luria M.Delbriick

1944 O.T.Avery, C.M.Macleod M.Mccarty

DNA DNA

~~ T.Dobzhansky Drosop/iiZa pseudoohscura^D

,

persimilis

E.L.Tatum, D.Bonner G.W.Beadle /Vewrosp-

ora crassa

1945 R.R.Hunmphrey wroddes— E.B.Lewis

R.D.Ovven
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1946

-~ A.Claude

—— M.DelbrQck W.T.Bailey; A.D.Hershey

-

—— J.Lederberg E.L.Tatiim— C.Auerbach J.M.Robson

—— J. A. Rapoport

—— J. Oudin -
Oudin

H. J. Muller, J. B. Sumner W. M. Stanley

1948 A. Boivin, R. Vendrely C Vendrely

DNA
—— H. K. Mitchell J. Lein

—— P. A. Gorer, S. Lyman G. D. Snell

17 H2— 0. Ouchterlony -
Ouchterlony

G. D. Snell " "
1949 B. Ephrussi, H. Hottinger A. M. Chimenes

—— M. M. Green K. C. Green "" lozenge)

——- A* Kelner

• 29 •



J. V. Neel

L. Pauling, H. A. Itano, S. J. Singer I. C. Wells

Hs

""- M. L. Barr E. G. Bertram

-

1950 B. Mcclintock Ac Ds

—— E. Chargaff DNA
(A)

P
T)

(G)
P

(C)

Watson Crick DNA

A T G C
—— A. Lwoff A. Gutman (Bacillus

megatherium)

"" Prophage) Lwo-

ff L. Siminovitch, N. Kjeldgaard

— E. Lederberg

"lambda"

—— H. Latta J. F. Hartmann— G. L. Stebbins " "
1951 G. Gey HeLa)

—— J. Mohr Lewis Lutheran

C. Stormont, R. D. Owen M. R. Irwin

B C

—— Y. Chiba DNA
—— N. H, Horowitz U. Leupold JB. co
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N. crassa

23% 46%
1952 46
—— G. E. Palade

— R. Dulbecco

—— D. Mazia K. Dan

—— N. D. Zinder J. Lederberg SaZmon-

elle)— R. Briggs T. J. King

— W. Beermann

'
— F. Sanger ——

«
—— A. D. Hershey M. Chase DNA

—— D. M. Brown A. Todd DNA RNA 3^5'

G. Pontecorvo J. A. Roper Aspergillus

nidulans

1953 J. D. Watson F. H. C. Crick DNA
DNA P

— C. C. Lindegren

—— A. Howard S. R. Pele

DNA Gi)
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DNA DNA S) G2)

-~ W. Hayes

H Hfr H) Hfr

F_

R. E. Billingham, L. Brent P. B. Medawar

—— Porter-Blum SjSstrand

J. B. Finean, F. S. Sjostrand E. Steimann

-—— K. R. Porter (endoplasmic reticu-

lum),— G. D. Snell H-2)

1954 A. J. Dalton M. D. Felix

—— J. Dausset

HLA— N. K. Jerne

— E. S. Barghoorn S. A. Tyler 20

A. C. Allison

1955 M. B. Hoagland

—— S. Benzer T4 rll

"" cistron) "" recon) ""
• 32 *



(muton)

o

—— N. K. Jerne

—— H. Fraenkel-Conrat R. C. Williams

""— 0. Smithies

—— R. H. Pritchard " "
Pomecorvo

— C de Duve

lysosome)

—— P. Gfabar C. A. Williams

1956 H. B. Kettlewell Peppered Moth

— F. Jacob E. L. Wollman

DNA— S. Ochoa A. Kornberg

RNA DNA— J. H. Tjio A. Levan 46— C. a Miller

—— T. T. Puck, S. J. Cieciura P. I. Marcus

—— G. E. Palade P. Siekevitz

—— M. J. Moses D. Fawcett
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~- A. Gierer, G. Schramm H. Fraenkel-Conrat

RNA

1957 S. A. Bcrson R. S. Yalow

—— J. H. Taylor, P. S. Woods W. L. Hughes

3H

—— V. M. Ingram

—— A. Todd

1958 F. Jacob E. L. Wollman

(Hfr)

—— F. H. C. Crick

RNA
Crick RNA (tRNA)— P. C. Zamecnik -tRNA

—— H. G. Callan H. G. MacGregor

DNA

—— M. Okamoto; R. Riley V. Chapman

J. R. Raper Schizophyllum commune A

B

F. C. Steward, M. 0. Mapes K. Mears

Dtmcws carota)



—— M. Meselson F. W. Stahl

DNA

G. W. Beadle, E. L. Tatum J. Lederberg

— F. Sanger

1959 J. Lejeune, M. Gautier R. Tu rpin

C. E. Ford, K. W. Jones, P. E. Polani, J. C. de Almeida

J. H. Briggs XO
—— P. A. Jacobs J. A. Strong Klinefelter

XXY
-~ S. J. Singer

—— R. L. Sinsheimer pliiXl74

DNA— F. M. Burnet

Jerne— G. M Edelman G
—— A. Lima-de-Faria

M. Chevremont, S. Chevremont-Comhaire E. Baeck-

eland

DNAo

K. McQuillen, R. B. Roberts R. J. Britten

— E. Freese DNA

"" transition),

"" transvers.ion),
P
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—— C. Felling 3H

—— R. H. Whittaker

—— S. Ochoa A. Kornberg

1960 P. Nowell phytohemagglminin)

,

—— H. E. Huxley G. L. Zubay

-^ P. Siekevitz G. E. Palade

P. Doty, J. Marmur, J. Eigner C. Schildkraut

DNA
G. Barski, S. Sorieul F. Cornefert

— U. Clever P. Karlson C/iiro",o-

mus)

-~ P. B. Medawar F. M. Burnet

1961 F. Jacob J Monod

DNA
RNA RNA

— RNA(mRNA) S. Brenner,

F. Jacob M. Meselson F. Gros, W. Gilbert, H.

Hiatt, C. G. Kurland J. D. Watson

—— M. F. Lyon L. B. Russell §1

X

X
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X .
-~" V. M. Ingram

—— B. D. Hall S. Spiegelmann

DNA RNA
RNA

—— S. B. Weiss T. Nakamoto RNA
G. von Ehrenstein F. Lipmann

RNA - RNA

F. H. C. Crick, L. Barnett, S. Brenner R. J. Watts—

Tobin

~^ F. Jacob J. Monod operon)

—— W, Beermann

—— M. W. Nirenberg J. H. Matthaei

RNA

—— M. Meselson J. J. Weigle >^
— H. Dintzis

—— H. Moor, K. Muhlenthaler, H. Waldner A. Frey

-

Wyssling

—— U. Z. Littauer RNA
RNA 16S 2 3S, 18S 28S
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C Tokun aga engrailed

(developmental prepattern)

——J. P. Waller J. I. Harris

1962 H. Ris W. Plaut

DNA^
-"" E. Zuckerkandl L. Pauling

—— F. M. Ritossa D. bwsJdi

J. F. A. P. Miller R. A. Good N. L. Warner

T B

R. R. Porter

Fab)

(fc) 1:1
-~ D. A. Rodgers G. E. Mcclearn

-— U. Helming C Yanofsky

— J. B. Gurdon

—— A. Giefer. J. R. Warner, A. Rich C. E. Hall; T.

Staehelin H. Noll Poly-

ribosome) o

W. Fiers, R. L. Shinsheimer (t)Xl74

DNA
—— A. M. Campbell

episome)

.
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j. D. Watson, F. H. C. Crick M. H. F. Wilkins

DNA
—— M. F. Perutz J. C. Kendrew

1963 B. B. Levine, A. Ojida B. Benacerraf

R. Rosset R. Monier 5SRNA
T. Okamoto M. Takanami mRNA

H. Noll, T. Staehelin F. 0. Wettstein

tape mechanism)— J. G. Gall DNA
—— B. J. McCarthy E. T. Bolton DNA—
— E. Hadorn

—— J. Monod S. Brenner replicon)

R. Sager M. R. IShida (Chlamydomonas)

DNA— R. H. Epstein R. S. Edgar T4

—— J. Cairns

Y

—— E. Margoliash C

—— L. B. Russell

X

X

—— E. Mayr " ",
^ 39



1964 R. B. Setlow W. L. Carrier; R. P. Boyce P. Ho-

ward-Flanders
ij

(excisionrepair)

A. S. Sarabhai, A. O. W. Stretton, S. Brenner A.

Bolle T4

colinearity)

-—— C. Yanofsky, B. C. Carlton, J. R. Guest, D. R. Helinski

U. Henning

-~ M. S. Fox M. K. Allen

DNA DNA
-—— E. T. Mertz, L. S. Bates 0. E. Nelson "opaque

-2"

—— J. G. Gorman, V. J. Freda W. Pollack

Rh Rh Rh

—— D. J. L. Luck E. Reich Neurospora

DNA 1966) DNA

—— G. Marbaix A. Burny 9S

RNA, mRNA
—— R. Holliday DNA

— L. W. Liulefidd HAT

HGPRT- TK-

-~ D. D. Brown J. B. Gurdon

18S 28S rRNA
—— W. D. Hamilton

'~- W. Gilbert tRNA—
* 40



1965 D. D. Sabatini, Y. Tashiro G, E. Palade

— L. Hayflick

50

—— R. W. Holley RNA

—— N. Hilschmann L. Craig

P. Karlson, H. Hoffmeister, H. Hummel, P. Hocks G.

Spiteller

S. Spiegelman, I. Haruna, I. B. Holland, G. Beaudreau

D.R.Mills

RNA ( RNA)
—— S. Brenner, A.O.W.Stretton S. Kaplan UAG
UAA— F.M.Ritossa S.Spiegelman RNA

X Y
—— H.Harris J.F.Watkins

—— A.J.Clark A. D. Margulies

DNA

F.Sanger, G.G.Brownlee B. C. Barrell

RNA
—— R.Rothman X

— W.J.Dreyer J.C.Bennett

9 41



DNA

minigene)— F.Jacob, J.Monod A.Lwoff

1966 B.Weiss C.C.Richardson DNA
—— M.M.K.Nass DNA— F.H.C.Crick

J.Adams M. Cappecchi N- tRNA

-~ W.Gilbert B:MUller-Hill

— M. Ptashne A

A DNA
—— H. Roller, K.H.Dahm, C.C.Sweely B.M.Trost

.

Hyalophora cecropia

—— M.Waring R.J. Britten DNA

E.F.J.Van Bruggen J.H.Sinclair B.J. Stevens

DNA 5— R.S.Edgar W. B. Wood T4

—— V.A. McKiisick" "
1500 '

E. Terzaghi, Y. Okada, G. Streisinger, J. Emrich, M.

Inouye A.Tsugita T4

— H.Wallace M.L.Birnstiel

99% rDNA
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^~ R.C.Lewontin J. L. Hubby

D. pseudoohscura

8% 15%
H.Harris— P.Rous

1967 S.Spiegelman, D. R. Mills R.L. Peterson

74 RNA

20%— H. G. Khorana 2- 3-

—— K.Taylor, Z.Hradecna W.Szybalskf DNA
mRNA— B. Mintz

34

—— J. B. Gurdon

RNA DNA
—— L.Goldstein D. M. Prescott

—— C.B.Jacobson R. H. Barter

M. Goulian, A. Kornberg R. L. Sinsheimer

DNA DNA
phiXl74 DNA

—— M. L. Birnstiel ^enopw.s laevis)

rDNAo— T. 0. Diener W. B. Raymer

43



—— M. C.Weiss H. Green HAT

—— G.Wald

— 1968 R. T. Okazaki DNA
DNA

*

J. Morgan, D. P. Mckenzie X.Le Pinchon

—— J. G. Gall.D. D. Brown I. B. Dawid

DNA— M. Kimura

—— H. 0. Smith, K. W. Wilcox T. J. Kelley/findJJ,

—— D. Y. Thomas D. Wikie

R. P. Donahue, W. B. Bias, J. H. Renwick V. A. McK-

usick Duffy

—— J. A. Huberman A. D. Riggs

30

—— E. H. Davidson. M. Crippa A. E. Mirsky

60% RNA!e RNA
mRNA— 0. Hess G. Meyer Y

Y
S. AH. enderson R. G. Edwards

• 44



—— J. E. Cleaver DNA

—— R. W. Holley, H. G. Khorana M. W. Nirenberg

19169 J. Abe]son,L. Barnett.S. Brenner, M. Gefter, A Landy,

R. Russell J. D. Smith tRNA

J. G. Gall M. L. Pardue 5 H. John, M. L. Birnstiel K.

W. Jones

—— B. C. Westmoreland, W. Szybalski H. Ris^F

A 1-

Y-

DNA
R. Burgess, A. A. Travers, J. J. Dunn E. K. Bautz

RNA a
—— 0. L. Miller B. R. Beatty RNA

— J. R. Beckwith

DNA
—— G. M. Edelman Y-Gi

—— Y. Hotta, a Benzer, W. L. Pak J. Grossf ield

— C. Boon R Ruddle

—— R. E. Lockard J. B. Lingrd

9S RNA 3

• 45 •



Marbaix Burny(1964)

A. Ammermann Stykjwyc^u'a ^>^{1^5
DNA

90% DNA

—— R. I. Huebner G. I. Todaro— H. A. Liibs X ,
(Xq27) X-

—— M.Delbruck,S. E. Luria A.D. Hershey

1970 B. M. Alberts L. Frey T4 32

DNA

32 DNA— H. G. Khorana tRNA

—— J. Yourno, T. Kohno J. R. Roth

^isC?lisD

D. 8&11111101*6 M. Temin RNA( RNA
DNA— M. L. ?81«3116 G. Gall

DNA
—— D. E. \\^111561«0. M. Steffensen 5SRNA

2

T. Caspersson, L. Zech C. Johansson p

— R.Sager Z.Ramanis
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—— R.T.Johnson P.N.Rso

1971 M.L.O'Riordan,J.A.Robinson, K.E.Buckton H.J. Evans

22 P quinacrine hydrochlor-

ide) Philadelphia

22— Y.Hotta H.Stern DNA
DNA

DNA— S.H.Howell Stern

B.Dudock, C.Di Peri, K.Scileppi R.Reszelbach

tRNA P

C.R.Merrily M.R.Geier J.C.Petricciani

A

—— R.J.Konopka S.Benzer clock

mutant)

D.T.Suzuki, T.Grigliatti R. Williamson

J.E.Manning O.C.Richards

DNA
C.Kung P^meci'ion a"re"a)

— K.Dana D.Nathans 40

^972 P.Lobban D.Kaiser DNA
DNA
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—— A.F.Zakharov N.A.Egolina BUDR

—— G.H.Pigott N.G.Carr cycmo&acfermm)

RNA£l^gZena graciUs) DNA" "
—— S.J.Singer G.Nicholson

-—— B.Benacerraf H.O.McDevitt Ir H2

—— Y.Suzuki D.D.Brown

mRNA Y.Suzuki,L.P.Gage D.D.Brown

-~ N.Eldredge S.J.Gould punctuated eq-

uilibrium model)

—— R.Silber, V.G.Malathi J.Hurwitz RNA
—— D.A.Jackson, R.H.Symons P.Berg SV40 DNA

A DNA
DNA

—— J.Mend:ewicz, J.L. Fleiss R.R.Fieve

X
—— G.J.Bargman, B.Mackler T.H.Shepard

M.L.Pardue, E.Weinberg, L.H.Kedes M .Birnstiel

.—— P.S.Carlson, H.H.Smith R.D.Dearing

—— j.Hedgpeth, H.M.Goodman H.W.Boyer

A DNA

• 4$ •



G.M.Edelman R.R.Porter

1973 D.R.Mills, F.R.Kramer S.Spiegelman

RNA 218 MDV-1, Q^f
RNA " "

1%7
S.H.Kim, G.J.Quigley, F. L.Suddath, A.McPherson, D.

Sneden, J.J.Kim, J.Weinzierl A.Rich

tRNA

R.Kavenoff B.H.Zimm

DNA
DNA

—— P.Debergh C.Nitsch

—— W.G.Hunt R.K.Selander

— P.J.Ford E.M. Southern 5SRNA

W.Fiers, W.M.Jou, G.Haegerman M.Ysebaert

MS2

—— B.E.Roberts B.M.Patterson

mRNA
—— A.Garcia-Bellido, P.Ripoll G.Morata

—— S.N.Cohen, A. C.Y.Chang, H.W.Boyer R.B.Helling

1974 J.Shine L.Dalgarno 16SrRNA 3'

mRNA
1SS rRNA

49



mRNA
I.Zaenen, N.van Larebeke, H.Teuchy,M.van Montagu

J.Schell

—— K.M.Murray N.E.Murray

ARg DNA

All

—— A.Tissieres, H.K.Mitchell U.M.Tracy

B.Dujon, P.P.Skmimski L.Weill Sacdzaromy-

ces cereWsae)

DNA

DNA
-~ R.D.Kornberg

DNA 200 H2A H2B, H3

H4) M.Noll

A.L.Olins D.E.Olins

—— B.Ames

' S.Brenner Cfl!enor?w&tnds eZegcms

—— A.Claude, C.de Duve G.Palade

1975 G.KSWer C.Miistein

""
—— Asilomar,

DNA— NIH DNA
DNA

•
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-~ M.Grunstein D.S.Hogness

DNA DNA
— D.Pribnow T7

— E.M.Southern DNA
RNA

—— W.D.Bemon R.W.Davis

Agt DNA
DNA

—— F.Sanger A.R.Coulson

DNA DNA
A.M.Maxa'm W.Giibert 1977

—— G.Morata P.A.Lawrence "" engrailed)

— B.Minty K.Illmensee XY

—— S.L.Mckenzie, S.Henikoff M.Mesdson

mRNA

L.H.Wang, P.H.Duesberg, K.Beemon P.K.Vogt

RNA
—— R.Dulbecco, H.Temin D.Baltimore

• 57 •



1976 H.R.B.Pelham R.J.Jackson

mRNA
—— R.V.Dippdl RNA DNA

RNA DNA— N.Hozumi S.Tonegawa

DNA

B

-~ W.Y.Chooi" " )
RNA

RNA

B.G.Burrell, G.M.Air C.A.Hutchinson phfX

174

—— DNA

—— "Genentech"

A.Efstratiadis, F.C.Kafatos, A.Maxam T. Maniatis

DNA

a P

-~ J.T.Fincli A.Klug

300A DNA

1977 A.Knoll E.S.Barghoorn 34

."~ C.Jacq, J.R.Miller G.G.Brownlee

5S DNA "" "pseudogene" ) •

• 52



—— J.C.Alwine, D.J.Kemp, G.R.Stark

diazobenzyloxymethyl paper) RNA
DBM

DNA RNA
Soiithern(l97"5) RNA

DNA "northern"— F.Sanger 8 phiXl74 DNA

—— M.Leffak, R.Grainger H.Weintraub DNA
(octamer)

— W.Gilben

—— R.W.01dH.G.Callan K.W.Gross

mRNA
—— D.S.HognessD.M.Glover R.L.White

28S RNA intron)

e A.Jeffreys R.

A.Flavell) R.Breathnach, J.L.Mandel P.

Chambon)

—— J.F.Pardon neutron

contrast matching technique) ,
DNA

—— J.Sulston H.R.Horvitz CGemDr?W2?7dz'tis elegans^

— R.S.Yalow (RIA)

1978 R.M.Schwaru M.O.Dayhoff

•



20 10

-~ W.Gilbert" " intron) " " exons)

-~ H "
T.Maniatis, R.C.Hardison, E.Lacy, J. Lauer, C.O'Con-

nell, D.Quon, G.K.Sim A.Efstratiadis

DNA

-~ D.J.Finnegan, G.M.Rubin, M.W.Young D.S.Hogness

DNA

^ V.B.Reddy 40

mRNA
-~ Y.W.Kan A.M. Dozy

-~ W.Arber, H.O.Smith D. Nathans

1979 J. 0.31^011{][68113224,362

. J.C.Avise, R.A. Lansman R. 0. Shade

DNA
-~ B.G.Bariell, A.T.Bankier J.Drouin

-—— E.F.Fritsch, R.M.Lawn T. Maniatis DNA

— A.Wang, A.Rich Z DNA
1980 L.Olsson H.S.Kaplan
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——
General Electric company)

S
J.W.Gordon, G.A.Scangos, D.J. Plotkin, J. A. Barbosa

F.H.Ruddle transgenic) -

—— A.R.Templeton" "
—— M. R. Capecchi DNA

G.D.Snell, J. Dauaset B.Benacerraf

—— P.Berg, W.Gilbert F. Sanger f DNA

1981 P.C.Parker, H.E.Varmus J.M.Bishop

v-src

C-src

V-src C-src 7 6

— L. Margulis Symbiosis in

Cell Evolution),

——
—— R. Lande

—— T. E. Wagner

—— J. D. Kemp T. H. Hall AgrobacferfMm

mme/aci'ens e""
—— M.D.Edge 514
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—— S. Anderson, B.G. Barfell, F.Sanger

— M.E.Harper G.F.Saunders

—— J. Banerji, S. Rusconi S.Schaffner

SV40

M.Chalfie J. Su\sion:^Caenorhahditis elegtms

5 6

-~ T.R.Cech, A.J.Zaug P.J.Grabowski

ribozyme ribozyme RNA

K.E.Steinbeck, L.Mcintosh, L. Bogorad C.J. Arntzen

AmaramhMs hybndi^s)

1982 Eli Lilly DNA
—— "Humulin"— G. Scott DNA

-—— E.P.Reddy, R.K.Reynolds, E.Santos M.Barbacid

12

-~ P.M.Bingham, M.G.Kidwell G.M.Rubin P

P 3050
A.C. Spradling Rubin P

P
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DNA
J.G.Sutcliffe, R.J.Milner, F. E. Bloom R.A.Lerner

ID

—— A.Klug

1983 E.A.Miele, D.R.Mills F.R. Kramer

RNA
RNA— S. Altman, N.Pace

SSP RNA
RNA— H. J. Jacobs 6 "" DNA

(promiscuous DNA) DNA
DNA

—— R.Doolittle

I. S. Greenwald, P. W. Sternberg H. R. Horvitz

Caenor/iabc^is Hw-12

—— B.McClimock

1984 A. F. Willams Yasuke S. M. Hedric

T-

— B.Robert

— Philip ""
— William McGinnis
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homeotic sequence)

C.Robert, Gallo Luc Motagnier

(AIDS)

N. K.Jerne, G.K6hler C.Milstein

1985 Thomas Siidhof LDL)

~ S.Horowitz

B.Erickson

» E.Paoletti

— M. Brown J.Goldstein

1986 A.G.Amit X- -""
—— A.J. Mason

— A. Penn

—— C.Coh-en Levi-Montalcini

1987

AGS)
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-~ R. Charles

.— Heler Doms-Keller 46

400

—— J.P.Simsons

3-

—— S.C.Woo R. Garver Jr

—— T.D.Pallela W. N. Kelley

—— C.Readhead B. Popko

*
—— N. Grimsley T. Hohn Ti

DNA
——

(
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()

1899 16] 899 7 11 12 1902

9 30 10 2 "" 1906 7 30 8 3"" WBateson "

<Genetics" "
" " "

1911 9

18—23 Ivcs*DeIage

1927 9

11 17 ErwiiTBarer 1932

8 24—31

T.H.Mcr gan

C.C.Lindegren

19'39 8 23—30

• 60 •



F.A.CreWu

1948 7 7 14

H.J.Muller

1953 8 2 4—31 Bellagro

R.B.Goldschmjidt J.D.Watson F.H.C.Crick

DNA

1958 8 20—27

50

1958 :J.H.Tay-

lor P.C.Zamecnik

tRNA 1961 F.Jacob J.Monad

RNA(mRNA)M.W.Nivenbe-

rg mRNA G.Von Ehvenstein F.Lipma

-

nn 1962 F.H.C.Crick

1963 9 2— 10

E.Hadom Pergamon,
1953

1963

•^61 •



196S 8 19 28

H.Kihara

1973 8 20—29

Curt.Stern

H.M.Temin

""
D.A.Jackson R.H.Symons

P.Barg H.Boyer

S.Copen DNA

1978 8 21—30

B.uriuJiH

1. 2. 3.

1977 11

1980

1983 12 12—21

M.S.Swaminathan

42 16

1988 8 20—27

R.H.Haynes

60
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(
1956""

1978

3 31 ].9

1978 1.0 7 230

2 00 153

""
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70

1979

1979 10 6 12 " "
139 224 131

—

1979 11 25 12 1

340 400

• 64 •



1980 1 4 7

1980 1981

1980 9 14 18 "" 8

108

" " 1980 12 15 20

XY

1981 5 28 6 3 "
•• 65 •



"

(
(0

1981

24 4000

1980 7

S2

8 e

3

1982 4 " "
n
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1983 1 5

11 11

238 1978— 1982

16 170

0.29%

400 11

rRNA

CNE—2

.
1167

16 20" " 1981 705 1S9

16.9%

1
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4152 900—1000

DNA
" " DNA

DNA

^
DNA

21

ill

" " " ""
" ""

"" ""
e

59
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1983 ""

1984 ""

1983

11 33 200

1983

15

42 16

1984 10

80

1984 1 6

• 69



—
1987 5 6 10

700

Waltar

1983

-

'

mRNA

G

10

G

21

®



180

DNA

,

S 59

(
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(
1856

(Fi)

• 72 •



Fi F2)

3:1

""""
CC;

cc CC

C CC C

Cc, C C Fi)

Fi CcxCc

C c 1:1

CC Cc, cC, cc C c

CC Cc cC cc

K F2)

3»1

:
""

1:1

1:2:1 3:1

" "
• 73 •



1865 2 2 3 8

35

1900 •

•

^a^iij!^^ 3;^ "

-• 74



(
• •

1909

""

#

^^ ^^

^

^ ftS
gg3iMlfe^?^?^^-.AaL ^ ^

^^Aff "^ ^ Mma&i^^^gB "^
g^^^^^

M

al^^^ximaM^femL
1933

1910

'
'

ji

3:1



R) X) (R)

(X) iiiggSni&t:^!
%^#SWo "

""

^

^

%^^
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R—

——
:
g:^

" g?f^g¥^^ji^i^̂ ^M^"iii?n^w¥S^^^
Wm^^^ ti^ jfel_#i^ji^^^

X I ^
^^^^^^11^7>^?^—^~^¥

1926

^9101916i^l^^^ii
,

:" "

(=) DNA

15 X 16 33

—

50 4 43

•

19 2 8

• 77 •



S

R

1944

(DNA)

DNA

DNA
DNA

^ ^ggfZ^g^j^^^^^ —
^^

^

nszi^^jgr^^
'

DNA

3. 4A 10

DNA!^ _@

T) G) C)

DNA
DNA jjj7 ^^^^^5?^^^"=^

* 78 •



1961^ 1 t>NA

5??^ DNA
DNA DNA
DNA K:

DNA
DNA RNA RNA

""
g K: , la

#

.^

T4

6^ ^mmm^.^^M^^^^ DNA RNA

4

3 = 64

20 196G 20

DNA
DNA

DNA

• 79 •



DNA

•

(

" " ""
" "

DNA

£^7 ^^/^^^^^^^ DNA

j i^^_a^2j^ t

(
DNA

rll T4

T4

T4DNA rll 1000

YII

• 80 •



rll B

rll A B

A B

rll A B

A a b)

(^ ).

?5 f a b' *!] [
f^j^^;:::5i!l»i^:::r:^^o5^^^^^:7^¥^^

DNA 1 3

» DNA,
. ;;J^MMgj^, _f

mig^^?^ ^ ^
;fSi7it^?(i¥^i^^Wr¥?=~^_—
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'I

^
^"^^^5^^^5^?^1^?^^??1^¥

19 6 1

——
ia— j gjiM^

RNA

,
T

k



6

J^SiMfiMM^MMi^
^§*^&^^1^2^]|^^5^
as^ ^S^^W^^ii^^i^gg^^g^ffi^at^

^

^§5^

(
^

DNA

"ijK^" "^" "m&m" "" ""
•— —
1.

1956

6mi[§^

^^#^»^^^^^^^^^
gHo_
^"""^

DNA
IS)

DNA ISi IS2 IS4 IS5

700—1400 1

2

• 83 •



IS

IS ""

""
IS

10- 7 IS

ISi ISi—
DNA

a ^

%

_
^

65>^^^^^^^_12^[^^4^_^^^^^^^
^^^^^^^^jJiZSE^^^j^^????*^^

DNA DNA

mRNA

DNA mRNA ]^
-^ iiJp"

;^^
^^mRNA 5

1978,—mRNA

DNA 15 8 L, 1 2, 3, 4 5 6,

7) 7 A B C D, E G)

• B4 *



^jj^ha^^fe^p^

ffj ^^^ P;£^7""

"^ f^Ei^"^ ^
t^

m

RNAT"^ ^gj^jjj^ fsj^

^^^la^— gfj^^^j^^^^^^^ili^j^^^
^

^^j^^' j^T^^g^ii^j^gg^
~~~~~~

mRNA "" rDNA 28Sr

DNA 18SrDNA 28S 18S

28S

5400

^ a& 3,

I

_1 ^ ^^
—

I

~X -

1977 (I)X174 D>jA

DNA

g

—,
B A giT^i^^D ^

j

j^

i ^odJhI^
J

G

4 DNA DNA
G4 DNA

K K

A B
TGATG, K: A B)

• 85 *



A C
ATdA

^^^^^$ja^^^f5x^§^

'
DNA

•^
18SrRNA 28SrRNA

450 5SrRNA 24000

ISSrRNA 28SrRNA 100

750

5.

75—80%

1977 fXifimiWSSMi^
3 32) La

iljal) |S C

#2 ital

mRNA

• 86 •



^ SfA^t ^
i ja—I, —

ffi¥^5^^^^^

(

(

"^^^^^lij^ t^ii;^^J5^^j^^o
-gg^^jPESiM^^»4fe^ ^gj
ii^

'~^5^^^^^^"^^^^¥
( 2-1) inRNA i^g^g^^,

mRNA

.ii DNA RNA 5^_>3,

mRNA mRNA



^t%> i

2-1 niRNA
RNA mRNA

mRNA mRNA

mRNA
mRNA

mRNA
mRNA

mRNA
mRNA mRNA

niRNA

fe—̂ mRNA jSAS'
• 88 •



<i) ^5^^^^^^^^^1[|^^^
DNA RNA

^^^ a r 36",51 2 ) — 3
150, 619); 3' 155,162); a 70,

236) P 3^

( Mg 2 +
Mg 2

+ Mn2+)

SI CT ( a

81 DNA DNA
RNA

a
^

DNA

RNA DNA
4 X 1G 6 — RNA^

2 X 101

^mmfDNA,

^Tvfl
2 2 RNA DNA

RNA
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«
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0.00015

0.53

14.4

0.01

0.0001— 0.001
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,

2n+l A-

b. A.

A X
'"

Fi

i

F2: 2n 3A-: laa 2n lAa:laa
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F
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.
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119 loci
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q

Y

6.

A12M1 '- 12 -IC

A12M2 -12 -lA

A12M3 -12 -IB

A12M4 -12 17

AABT '&
ABL

Abelson

ABO ABO

ACMA a

AC01

AC02

ACPl

1

ACP2

2

ACTA a

ACY1

ADA
ADCPl -1

ADCP2 -2

ADH 1

1 "

-

1

- -

E

H^B
HYO

0A1
OA2

G6P0
ALD
TKCR
CBD
CBP

L HEMA

lq42-43

1P36

lq21

17q21-22

21

9q34

9q34

15qll-q

9P22-13

22qll-I3

2P23 or 2P25

IIP12-

lPl2-q

3P-ql3

20ql3-q

6

2P23-q32
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ADH2 -2 1^^-^23

ADK 10cill-24

ADRPD P- 5

AF8T (AFS) 3

AFP a- 4qll_13

AG(HBAC) a- 16P12-P

AHCY SAHH

AHH 2^ -

AIC Aicardi xP22

AKl 9C134

AK2 1P34

AK3 -3 9P24_13

ALAD 6- SqSi

ALB 4qll-13

AID xq28

AMYl 1P21

AMY2 1P21

AN1 1
2

AN2 -2
11P13

APOA1 11P13-ql3

AP0C2 - CII ql3

AP0C3 CIII llPll-qi3 o.T'

AP0C4 -AIV 11P11_CU3

APOE E riPll_ql3

APRT ISql 2 -22

ARSA A 22ql331-q

ARSB B 5 i<ro

ASD2 6

ASG or iq25

ASL 7P21-q22

ASMD 4

ASNRS(NARS )
-tRNA 18

ASNS 7PU-C1U
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ASS 9q34

ASSP2 - 2 6

AT3 ni lq27.1-23.

ATN IIP

ATPIVJ*1 rJYI OMR
AVR(IFR) 16

AVRR 5P

B2M 15q21-22

EA2R BALB/C 3T3 ts2 xcU3-27

BAS
21

BCTl -1 12P -ql2

BCT2 -2 19

BEVl Baboon M17 6

BF

B

6P213

BLVR 7P14-

BLYMl BLYM1 1P32

BRIA,BRIB 6P21.3

BVIN N- BALB 15

BVIX BALB 11

BWS Bdwitch-Wiedemann 11P13-15

C2 -2 6P21.3

C3 -3 19P -ql3.2
C3BR C3b 6P2I.3
C3Dr C3d 6P2I.3

C4BP -4

6

C4F -

4

6

C4S -4 6

C8 -8 IP'

CA2
5f II 8

CAE
1 -q21

CAHl(CA2lH) ' 6P2I
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CAT
11P13

C33S B3 19

CBBM xq23

CBD xq28

CBP
xq28

CBS 21

CBT 13934

CC

CDPX X-
xi'' 22 .3 2

CES
22P -qll

CG ( 10 Of 1«

CGA a-
6Pll_q2l(18Pll)

CGB
19

CGD
XP22

CHE1 -1 3

CHR 5335

CTKBB
14c32-q

CLGN(CIG)
11

CML
22qU'3

CjviTi Charcot-Marie-

CO Colton 2

COI
2P25.1-P

COL^Al
17cm0-220

C0L1A2
K:- 2

7q2l -22

C0L3A1
7

C0L4A1 IVa- 1

COLM a-l(I) 12

CP
3

CPA A 7q22-q

CPRO
9

CPSD D llqP-ql2

CRP C-
13

CS
i 2Pii-q
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CSCl ?6P

CSACSB .4^- 17q210-220

(CHHl ,2)

CSL
17q210-220

CTH
16

CTRB B 16

CVS 229E 15Qll-q

D1S3 SK
D4S10 DNA G8 4

r>14Sl DNA
i4q32

DBH 3-

9

DC1 DC] 6P2105-23
DCE 24- —^ 20
DGI1

-1 4

DGS DiGeorge
22qll

DHFR
5qll-22

DHPR(QDPR)
4

DHTR TEM
DlAl

22gl.331-q

D1A2
2

7

D1A4
4 i3qi2-21

DlPl(VDl)

DJS Dubin-Johnson ^
DLX1 -1 15
DMD Duchcnne xPi2-21
DM

19

DNCM DNA
, gqh

DNL DNAgI 19

DO Dombrock IP
DTS

19
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EllS Ecoholl 19q

EBRl CLGN

CBSl Ogan 16

EF2 -2 19

EGFR 7P13-P22

EL1 -1 IP

EL2 -2

1

ELA1 -1 12

EMTB(RPS14) S14) 5q31-35

EN01 -1 1P36-P

EN02 -2 12P11-12

ERBA 17

ERBB ERBB 7P -q22

ERVl -1 18

FSA4 mm-M llql3-22

ESAT 14

ESB3 B3 16

ESD D 13ql4.1

EXT

F7 VII 13q34

F7E VII 8

F8C VII

HEMA

F9 IX HEMB

F10 X 13q34

F12(HAF) XIKHogeman 6P23-P

F13A A XIII 6P

FCP F- IIP

FDH 4Pl4-q

FEA F9 6P

FES 15q25-26
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fga a- 4q2l-31

fgb 4q21-31

FGG Y-

FH
lq42.1

FHC(HC) 19P -ql3

FMC FMS(McDonough 5q34

rNl
2

T O
FOS, FBJ

FS BrdU COCOrH
eg. # »& ot'2dj 6q26j 7P11,2}

* 8q2q22.3, 9P21

9q31j 10q23.3,

10q25.2j llql3.3i

llq23.3j 12ql3.1|

16P22.3J 16q22.1

16q23j 17ql2,

20P1 1.235 xq26)

xq27.3
FTH

19

FTL
19

FUCAi a-L- -1 1P32-34

FUCA2 a-L- 2

4

r USE
10

I?"
Duffy lql2-21

GAA a 17

GALB a-

B

22ql3-q

GALE 4- 1P32-P

GALK
17q21-22

GALT -1-
t 9 Pi 3-21

GANAB - AB llql3-qj»

^ 247 •



GANG a- C 15

GAPD -3-
12P1-3

GARS 21

GBA >" iq

GC
4qll-13

GCFl -& _1
• •

7

GCF2 - 2 16

GCG
2P36_37

GCPS Greig 3^21.1 or 7?13 -

GCTG - Y-
7P14-P

GDH IP -P36.13

GH-PL /
17q2 10- 22

GHN
17q210_220

GHS Goldenhar 7P

GHV
179210-220

GLA a- A xq22-24

GLAT 23

GLAU1 -1 11

GLB1 -1 3P21-

GLB2 -2 22ql3-q

GL01 1
6P21.3- 21.2

GLYB ^ B 8q21.1-q^

G0T1
^0^25.3-20.1

GOT2
16Pl 2-q2 2

SI

GPD -6- xq28

GPDl a- 12

GPHB 19

GP1
19Pl3-ql3

GPT1
16P -P13

GPT2 … aql3-q
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GPXl

GRL

GKP78

GRS

GSAS

GSR

GST3

GUKi

2

GUSB

GUSM

H

HADH
HAF

HAGH

HBA

HBAC
HBB

HBBC

HBD

HBGl

HBG2

HBGR

HBHR
HBE

HBZ

HB2P

HC

-

1

GRP78

Gardner

-y-

S- -3
1

2

3-

3Pl3-ql2

5

9 -q^S}

2ql4.3-21.3

10

8P21.1

llql3-22

lq32-42

7 —-q22-

19

(H, H2A, 7q32-36

HgB, H3, H4)

2 7

22 ( 16

/
a- 16P12-P

AG:.8- 11P15

NAG

6-

136 11P15

Y-

136

Y-

Y 11P15

H

e 11P1200-1203

Z 16P12-P

16P12^-P

FHC
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HCVS CVS

HD Huntington

HEMA(F8C) A)

HEMB(F9) B

HEXA

A

HEXB

B

HFE
Hh Bombay

HKl -1

HLA-A, B, C

HLA-D/DR D

HLA-DC DC

HLA-SB SB

HP

HPA1 Hpal

HPRT

HRASl(RASHl) Harvey -1

HRAS2(RASH2) Harvey -2

HTOR 5-

HVIS

HYA AY

HYB BY

HYC CY

xq28

xq27

15q22-25.1

5ql3

6

19

lOP -u

6P21.3

6P21.3

6P2i.3

6P21.3

16q22

11P1205-1208

xq20-27

11P15.5-15.1

21

3

y

X

IDA(IDVA)

IDDM

IDHl

IDH2

IFl

IF2

a-L-t:
22P -qU

6

2P3 2-q

isqn-q

1

2

2

5

250



IFF(IFB)

IFI(IFG)

IFL(IFA)

IFR

IFRC

IGAS

IGEP

IGH

IGHAI

IGHA2

IGHD

IGHE

IGHGI

IGHG2

IGHG3

IGHG4

IGHJ

IGHM

IGHV

IGK

IGKC

IGKJ

IGKV

IGL

AVR

)
E

A1

A

2

D

E

G1

G

2

G3

G4

M

K
k-

k-

k-

9P24-13

12q24.1

9q -P13

21q2 q

2

9

I4q32.3

14q32

14q32

14q32

I4q32

I4q32

14q32

14(332

14q32

14

14

N

* 14

2P

2P

2P

2P

22
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IGLC N 22

IGLJ N 22

IGLV N 22

IHG 6P 2 1*3

-HGAL

IL2 TcGF .

INS
11P15-15*5

INSL DNA' 6P23-ql2

INTI INT, ISP _ql4

IRDN DNA 11P13-ql5.5'

IR BRlA, BRlB 6P2105-2300

IS
6P21.3

ITG(BRIA,

RBIB) -TGAL 20P

ITPP 2

JK Kidd 12

K\R a- 12P

KRASl(RASKl Kirsten 6P23-ql2

-1

KRAS2(RASK2)Kirsten 12

-:2

LAG5 5
4

LAP

6

LARS(RNTLS) -tRNA 5

LCAT - 16q22

LCH 14

LDHA A 11P1203-

LDHB B 11P121- 122
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LDHC

c

Le Lewis

LEU7
fife! i^Leu-

7

LGS Ldiiger—Lriea 1011

LHB 4r 13- _^ /f?

LIPA

A

LIPB

B

LSD Letterer-Siwe

Lu
, Lutheran

Ml 30

M95 _1C)5

M7VS1 Baboon M7M _i

MANA a-D- gfe

MANB a-D-
MAP97(MFJi) - tii^ TO iHii^ P97

MAR P'W:#"rfii"P^ IH H J CI fla I T. jt\ nil

MARS MTRNS
MADHl 1^

MADH2 ]!^5
MDl at JHJ U |i 1

MDLS """ ^
<^

MEi
J rPT IX

ME2 t fi^

*

MEN2 II
fit"

MHC
,3- |±

MIC7 Imoerial ^ -irt^-i:^-^

6(/ 4t ^ Bfti iA' rir «><> 7n J Tr iffl^ T/L ~o - 7

MLRW -JBA yif- m ^ nfci c?/EE Pt W
MMC
MN

12P

19

11

8q23.3

19

10

16

13qi4-31

19

10

14

19 -

IScni-q

19P-qi3

3

5q

2P23

7P22-q22

6

17P13

6ql2

11

20P12.2

6P2105-23

15

6 .

-

1? ,

4q28-31



MOS

MPI

MRBC

MS
MTR

MTRNS

(MARS)

MYB

MYC

MYHS
MYHSAl

MYHSA2

MYHSEl

NAG(HBBC)

NAGA

NARS

NB

NDF

NEUl

NGF
NHCPl

NHCP2

NFl

NF2

NF3

B

Menker

5- L-

S-

-tRNA

8q22

15q22-q

6

xPll-21

12

6P21-22

8q24

17P11-P

-1
17P11-P

-2
17P11-P

-1
17P11-P

-a

(
N- -a-D-

ASNRS

-

-1

-1

2

llPl205-120d

22ql3

1P32-P

6

6P2105-2300

1P21-P

7

16

19

4

12q21-24.2

• 254 •



NLPi

NLP2

NM
NMYC

NP

NPSl

NRAS

-1

-2

MYC

-
NRAS

8q24.3

18q24

7q22-q

-2P

14ql3

9q3

IP

OAl

OA2

OAK

OIAS

OMPD

OMR(ATPM)

OPRT

ORM
OTC

-1 xP22

-2 xP22

Kjer 23

2 ', 5~ 11

BPRT

ATP 10

-OMP
-q21

3

9q34

XP2I

•q21

PAH(PKU) 12

PAIS
21

PBGD(UPS) llq23-q

PDB Pagen

6

PDGF SIS

PEPA HA 18ql3

PEPB B|B 12q21

PEPC

C

iq

PEPD

D

19P- ql3

PEPS

S

4Pl2-ql2

PFGS 14



PFKL 21^22

PFKM 1 -q32

PFKP(PFKF) 10P -PU.1

PG li

6

PGAML A 10q25. 3-26.1

PGD 6- 1P36.13-P

PGFT 14q22-q

1

PGK xqiJ

PGMl -1 1P221

PGM2 -2 4Pi4-ql2

PGM3 -3 6ql2

PGP 16P13-1 2

PI 14q

PKM2 -3 15q22-q

PKU PAH

PL CSA 17q210-220

CBB)

PLA 6

PLG 4

PLT1 -1 6P2105 -23

PP 10qll*l-24

PPAT 4P -qsi

PRGS 2lq22

PRL 6P23-ql2

PRPS X

PSP 7q -q22

PTH IIP- P11

PVS 19q

PWS Prader-Willi 15qll-12

iqh 13

9qh 9
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QDPR • JILDHPR

RACH
23

RAFl RAFi '3P25

RAF2 4 .

RBl - 1 I3ql4.1

RCC
73P21

Rd Radia 1P32-34

REN
1P21-g

Rh Rh 1P32-36.11
RGS Riegar 4q23-27
RN5S 5SRNA iq42-43
RNTMl tRNA 6P23-ql2
(TRMi, 2)

RNR RNA 13P12, 14P12, I5P12,

21 Pi 2, 22P12

RNUl Ul RNA ]P36

RPl

1

RPE 5- -3- 2q32-q

RPS14 S14 EMTB ...

RS
XP22

'

RWS Ragweed 6

S7
7, EGFR

SAHH(AHCY) S-
2 -ql3.1

SC Scianna 1P32-34

SCAl
-1 6

3P14-23
SDH m IP22I-q
Se

19
Sf Stoltzfus

4q
SGP75

7500 11
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SHMT 12ql2-U

SIS(PDGF) 22

SK(DlS3) Sloan- Iql2-q

Kettering

S0D1 2lq211

SOD2
6P21

SORD
15P -q2l

SP3 -3 yqii

SA2, SPA5 2

5

SPC
6P

SPH
8P11 14q

SRC SRC( 20

Ss Ss 4q28-31

SST * 3q 27-28

STA y

STS
XP23

TCN2 2 16 or 17

TCGF(IL2) F- 4

-2)

TDS y

TF 3

TFM(DHTR)

TFR 3

TG '

8

THC 21

TK1
izqsi -22

TK2
16

TKCR Goeminne TKCR

TPI1 2 -1 12q28

TPR1 -1 7q22-q

TS
xqll

* 258 •



TYS
4q

UGPl

VGP2

UMPR
UP

UPS

UVDR

VDI

VMDI

iq21-23

1-

2

-2

1P32

13

DIPI

1 PBGD

WAGR

WARS
WSl

Xg

Xk

XPA

XRS

Willms / /

/

-tRNA

Warardenburg -1

xg

kell

A
X-

11P13

9q34

XP22.3

xP22,3

iq

13qi4

ifi:=q S
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1

——— @,

^

"

BI

=
(

' 13g 17g 1,5
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2g 1.4g iml
. 5 08

1) 80ml

2) 80ml (3)

(1) (2) iml

20—25°C 3(rC

25C 10 15

(
1.

45°

2.

3.

,
5 •

S 3

4.

^261 •

,1



2

'

1
(vg/vg) + / + )

)
5 6 "P"()

2.78
3. Fi

(Fi)
-

4. 5 6 Fi"Fi"«

5.781
6. (F2) f,

78

.
P vg/vg) X + / +

262



+ )

F

vg

iSt:

+ ) vg)

- 0)

3l)(c)

0-C)

(0-C)2
C

p =

• 263



3

-

+ /vg

+ /e

Fi

Fi F2

9:3:3:1 "
=

2
,

•

35 .

P + + ee) X vgvg + + )

Fi

F,
j

• 264 »



^
-

,

x2( ) :

C 2 n

1) ;

C

2 n);

(

2

P P0. 05 P0.05,

4 .

1

» X

265 •



x+ x+ oc,

*| XY Y

P

Fi
\

X+X+ xXWY

XW
I

X+

Y

\

X+ Y

X+Y

* (/

Fi ,
=

2

K

1. (
2. 3—5 ¥x S, ¥><

$, 23C

3.—
4. Fi

5.

23°C

6.— Fi

7. F2

1. Fi

*266 •



2.

X

2

•

3.

5

—
""
BR

,

(W), (m) (sns) X

^ m snS w + + + ^
P, ^ 3 ( )X- —m sn^ w

m sn^ w

m sn* w_ ,
m sn3 w ,

Fi ( )x — (cf)

Fi (wmsn 3/+ + + )

(wmsn 3/Y)

* 267 '



m sns m - W W - sn>

W sn* m 372

+ + + 285 -

w + + 95

_

+

+ sn® m 97 - +

w sn* + 52 + +

+ + m 91

+ sn* + 4

w + m +

1000 151 335 200

15.1% 33.5% 20.0%

wsn 3m
m 15 .1 sn3 20.0

33.5-

w

1.

2. Fi 2

3.— Fi

4. F2

a a;



5—7

5.
'

6

200

(

'

. 0.7% 1NHC1

1.

1/3

• 269 •



2.

IN HC1, 2—3 HCl,

3. 1 2

20

a

4.

5.

1.

2. 1

3. 1

4. 5

5. 5

6.

ife

"7

—

• 270 •



4-5

n = 7)

1:1,

P
lys+) lys-

5% 5%

()
1. ( log, CaCl,

0.1g,NaCl O.lg, NH.NOglg, 5g, 4tAgMgS04

•7H2O0.5g,KH2PO4lg, NaB4O7.10H2O88mg

CuSO ^
. SH^OSQSmg ,Fe 2 (SOJ 3 • eH^Ogi Omg , ZnSO^ .7H2O88O7

mg 1000ml)lml lOOOml pH =

|g,56.5 2%
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2 • iOOml ^ 0,2mg

0. 2mg 0.05mg o.lmg 0.2mg

0.4mg O.OSmg 0.05mg

3.

2— 3 2 %
3—4cm) 8 30(

-

,
251 3— 4(

lys+

xl>s*) 25°C

13

(
1.

2. 5%

5

3. 10X15

+ + + +
+ + + +

+ + —— + + ——
—— + + —— + +
+ + + +

• 272 %



(
'

= X -1x100%2^100 /Q

1.

2. 5

3. 5 (
-

4

1.

2 .
'

3.. ?
4. 2?

8

• 273 •



)

•

1.

2 . 0.85gNaCl lOOml 15 15

3. 2% 1% 2% lOOml

PH6.0 2g 15 15

4. 10gNH4)2SO4l000nig K^HPOaaS

mg, KH 2 PO ^ 8 75mg ,MgSO ^ • 7HiO500mg,CaCl2 • 2H2Ol00mg,

NaClloomg, Klo.lmg, (lOOml HsPO^lmg,

ZnSO^.ZHgOzmg^ CuSO^ •SHgOlmg^ CoCl^'SHgOsmg) 1^1,

lOOml 40mg 40mg 200mg

20mg - 20mg 40nig 40mg

0.2mg) iml, lOOOml pH5 . 3 n2 %
8 15

5 . 0. 82% CHsCOONa) KC1

0.186% .
2mg/l, 0. 2mg/l •

02n)g/l 2 %

1. 3(rC 24

,

2. 5nil loVml

3. 0.5ml, 5ml

3crc 2

4.30()()rpin 3 3(rc

5. 6ml

3(rc 8

6. 6inl

274



7.

3(rc 7— 10

1. 2ml,

li

2. 601C 15.
3. SS

4 . 30 'C 48

5.

IK 3(rc 48

6.

7.

3(rC 48

275



.
F F F+,

F F- F

F F+

Hfr Hfr 10- 3 F+ 1000

F F+ Hfr

F

1. E.Coli): Ki,pro-(A)F%Wi,,,his-ilv-F%

Wi 1 7
7thr-leu-thi-xyl-gal-ara-mtl-mal-lac-sti^- (A)F- , HfiC

met- try-

o

2. 9cm) 150ml) lml 5ml

lOml)

3. MgS04 • ZH^OiOmg 200mg

NaNH4HPO,.4H,O350mg, K.HPO, .2H20l288mg, 2g

2g lOOml, pH7.0 8 30

4. 0.5g lg NaC10.5g, 100

ml, pH7.2 1% 2%

15 15

5. 0.85%NaCl 15 15

(
1. 5inl



3rc

2. 5ml

37'C 35
3. 3000rpm 10

4.

(
1. 12 3nil

45C
2. Wii77XKi2PrO- Wii77XW"85

Wii77xHfrC

3. F+ iml

0.5ml

4.

48

.

\
"̂^ \

W1177 X W1177X

Wi485

W1177 X

HfrC :i2prcr Wi485 HfrC

II

1

Hfr F- Hfr

• 277 •



F-)

ffg.

° 4X lOS/ml F- 2

xlo7/ml Hfr 90

1. (E.coli): Wn77thr-leu-thi-xyl-gal-ara-mtl-

mal-lac-str^ (A)F- HfrCmet—try-

2. 9

3. 9

4. 9
5. EMB

10G
O'Sg NaC10.5g

K,HPO,0.2g 0.04g 0.0065g 2g pH7.2 8

20

6. NaNs

0.50/^ 1% NaClO.5% NaNsO.OOZM

2% l^Dml pH7.2 15 15

7.

Ig lOOml 15

I

5

8.
0.85%Naa

(
1.

• xyb gal) (ara) (mtl)

Onal) lac), EMB -

• 278 *



37C

2. 5ml

3— 5

3. 3000rpm 10

'

4.

5. Wii77 HfrC 4 .5inl 0.5ml

37C

()
1. 37\3

2. 90

3. 4 2ml

45C

4. iml

2 2

37°C 48

5. HfrC

iml imlHfrC

4(
1.

80 371 24

2. 6 EMB NaNs

14

3.

)2

• 279 -



src 24

(
Wii 77xHfrC

I

II

\ EMB\^ lac gal xyl ara mtl mal
NaNs

II

11

• 280 •



1. Ki2SF+

'

2. 9

3. 6

4. 50ml

5. 9

6. 9

7. N K2HPO40.7g KH,PO,0.3g

3H2O0.5S MgSO^.ZH^Oo.Olg 2g lOOml

pHr.O ; 2030

8. 2N lOOml N
(NH,)2SO,0.2g,

9. :^
DL

I

n
m
IV

V

VI

viri

Bi B2 Be BAPA),

^: "" ft "'
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H,

(
•

1 2, 3 10 ^
4,

()
1

3ml
15

28.5cm ^.^^m^ ^
2. ; ,

1
1

|h

3: 3rr°i

^

I

2

() _^

1. 5ml
3500rpin,L10

2.

^_^
3. O.lml 5inl N 37 C

12 ^>^
4.

I

2 1:1 2N 5ml

500/ml, 37 C

4^

5.

I

2 16, 24
O.iml 1

4050C
37C

70%

• 282 •



(
1, 36— 48

80

3rc

2. 12

,3rc

24

()
1. 5nil

3rc 14 16

2. 16 3500rpm 10

3. iml

40—5(rc

4.

37C 24—28

12

11, NTG)

1. 26— 4 143—2
•



2. a: 9
3.

KI img K 2 0nig

3nig 8

4. 8

5.

6. : pH6.0(0.2MNa:HPO4l2.3nll0.2MNaH?.

PO,87.rml)

7. NTG( nitrosguanidine)o

(
1. 2 6— 4 ( 143

—

2 )

5
2 8

3(rc 16—IM 2

2.
10

3.
30()0rpm)10

30°C

( '

1. 4^1 iml

2. l)lml — 10- 3

3. 10- 4 10-
5 0.1 0.5inl

4. 10—

l

2ml

3(rc(
1 .

NTG1
.
5ing lmlpH6 .0

soc '
2. 3CrC 4ml NTG
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NTG 300M<g/ml)

3(rc ., 30

(SOOOrpm), NaOH

3.

12— 15nil 20

4. NTG 10- 30.11111 O.OSml

50

5. 3Crc 3— 4

,

6.-

ml) / /ml

1

2

3

4

10-5

104

0.5

0.1

1
0.1

NTG 10

20

10-8

0.05

(
1.

2.

,
3 .

MM)

*



(CM)

3(rc 2— 3

4.

CM MM

()
1. MM CM

36

2 . MM CM

3(rc 2— 3

3. CM MM
CM CM 3(rc

2

( 11

13

,
transduction)

PBS1

PBS1 SB19

try+thy+ i68(thy



'rp),

DNA 1,7

X10S 10- 5 -10-V PBS1

SB19

1. B.subtilis 168 try-thy-str' B,

subtilis, SBl9(PBSl)

2. 9

3. 8g 2g NaCUg, MgSO,.

7H,Oo.2g KH^POa.Sg Na^HPO, .7H2O5
. 7g

1000mlpH7.5
4. NaCl20g K,SO,25g KH^PO./.Sg

Na,HPO,.l2H,Ol8.8g MgSO,.7H,Oo.6g, lOOOml

l%CaCl250ml 0.5%FeCl3 ( 10inl

5. log 5g NaCllOg

Ig lOOOml pH7.2 8 20

6. 2%
7.* 0.8%

8. 0.3%

9 . P 10 X

K2HPCM4g KH,PO,6g (NH,),SO,2g --^

Na3CeH,07-2H,0( Ig MgSO, .7H,Oo . 2g,

lOOml 0. 2 5g img L-

2.5mg, 2%

() PBS1

1. SB1 9 7ml i50ml
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37t« 3 3 713 16

2. SOOOrpm 10

0.45( PBS1

4°C( PBS].

MOI)

1
1. SB19 3ml

src 16

2. SB19 0.15inl 3ml

5

3. SOOOrpm 10

7. 5ml

4. PBS1 10 10- 9
5. 0,8%

3inl, 5(rc

6. SB19 0.5ml PBS1 10-a lO'\ 10'\

10-" iml, 4

0.8% 3inl(45'C) 2

0.5ml,

28C )6

7. PBS1

,
f:, 4 "(

-^̂̂
^^^^^^^

^^^::^
10-6 10-7 10-8 10-9

2



1. 0.3%

37C 48

2 .

(
1. 168 3ml

37t 16
'

2. 0.15ml 3ml

5

3. 0. 9ml PBS1 10%
10-1 10-2 10-S) O.lml, 3rc 30

4. 4 SOOOrpm

10 iml |$
10X

5. O.lml 4

10 X 2

O.lml, 1()°)0.1

ml 4

6. ii

=

-0 I

''
X100%—

• 289 •



14 X

A

10 6
A

A
Adg)"

Adg

1.
Ki2(A)gar; KizSgal-

2 . 9

3. 9 11

EMB 10

4. 1%

5. KHaPC^Sg K.HPO^ 7g MgS0,*7H,0

0.25g lOOOml

6.

(
1. 37C 16

0.5ml 4.5ml

37trF 4
6

2.
3500rprn 10

• 290 •



4ml

3. 3ml 15W
40cni) 10

4. 3ml 37t; 2— 3

5. 3500rpm 10— 0.2ml 4 5^ 5

(A)

() A

1. Ki2Sgal- 5ml

37 °C 16

2. 0.5ml 4. 5ml( & 37t) 4

3. 4 3ml,

5(rc

4. 0.5ml, 4.5inl

10-7

5a 2. 37t: 4 0.5ml

(10-310- 7 )0.5ml 2

3ml,

3 C 2 4

6.

^^ 10-6

(0.5ml)

10-7

(0.5ml)

2

()
1.

• 291 •



(1) 2 EMB

(2) 123$31_
EMB S7°C

1

(3)

3rc 48

2.

6 EMB 2 O.lml

2 0.1ml

2 0.0511116£1^8

3rc 48(
^^^^^^

2 1 2 1 2

.

, X 100%#

1 5
(Ames

Ames SaZmofieHa typhimurium)

• 292 •



-

(S-9)-
Ames

1.

TA98: I'fa AUVrB his D3052APO

TAlOO: rfa AUVrB his G46AP^)

2. 9
3. 9

'

4. 0.75g 90ml 15 15

Mt
TTo

5. 1.2mg, 0. 24mg
lOml, 15 15

6. 9
7. 9
8.

NTG)lmg/ml(
Img/mU

8mg/ml( 0.02NNaOH

9. (S- 9

2.5inl 200mg/ml,

r 293 •



) 24 )^

0.15M KC1( )
0.15MKC1 3ml

9,000xg( ) 10

1 2ml - 2 ()C
— 4C

10. S-9)

(1) MgCl23.8g KC112.37g, 100ml,

15 15

(2) 0.2M pH7,4 Na'JiPCVlSHsO, 7.16S,

KH,PO,2.72g, lOOml,

(3) 0.025M II(NADP): 133nig II( ,

5ml( n 93ing)

(4) 0.05M -6- (G-6-P): 165mgG-6-P,

5ml

(5) S-9 S-9 lOrnl, 2inl0 .SM

pH7.4)50ml .OSSM II(NADP)16inl .OSMG-

6-P loml, 100ml

11. lOniM L- 2 ()nig

lOml, 8 2

•

(
1.

(1) TA98 TA100 5ml

37°(1416 10 7—10Vm
(2) SSOOrpm 1G

5ml

(3) 8 5inU: 45°C) 4

• 294 •



0.2mU0m\I

(4) 8 O.iml, TA98 TA100

4 8

37C 24 )
2. rfa)

(1) 2 O.iml

5ml 45'C),

(2) 4mm) img/ml
2mg/ml), 37t 12

rfa

,
3. R)
(1)

(2)

37t 24

(3)

R
- 4.

33cm

8— 10 37C 2 4

i (
I 1 ii.

'
1

,(1) 5ml 37t U

—

1G

( 2 ) ^11111

• 295 •



5ml U5C) E
(3) 4

(4) NTG) l(nAl

3rc 48

2.

(1) S-9

4 O.iml

2
0.2miS-9 5ml

45t:) 48

S-9 S-9

(2)

O.imi

O.iml 37"C

48

(3) :
ff O.iml 0.1

ml t! O.im'S-9

3'rc 48

ft S- 9

S- 9 ?i

^^^^^^^ 1

US— 9
S— 9:

1 2 3 4 2 3 4

• 296 •



;

16

DNA()
1) DNA

(2) DNA 3)

168

DNA

1. SB19 BRl51try met lys

2. 72

PH

3. 10X KaHPOj^Og, KH,PO,64g,

(NHj,SO,20g, log, MgSO,.7H,0 2g,

1000ml

* vn



4. IX

5. 1.8% ix lOOOml 18g,

50% lOml, 8 2

6. 2mg/mlL-

7. lOmg/ml L-

8. lOmg/ml L- ^ ^
8

9. 5%

10. (GM):1X 100ml 1M MgSCV

7H,0 0.5ml50% iml5% 0.4ml,10%

iml, 5(Hig/ml

11. IX 100ml 1M MgSO,.

7H,0 0.5ml50% 5% 0. 2^1 5^^8
/mlo

12. BY Sg' f 10g NaCl5g,

5g 5g lOOOml, NaOHpH7•5
5g,

SOOCtpm 5

20g

"

=
(

BR151 (trP)

(met) lys) 8

(0.1inl) 0.0 2ml) O.OSml)

BR151, 37C 48 BRlSl

(«^1
* 298*



1. BY 37t;

620nm a D. 0.4 4
5

2 . GM GM
O.D. Src 620nm

a D. 0.60.9 (3—5

3 . 0. 2ml i.8mlTM 37
°C

90

4. DNA lng/ml(DNA) DNA ( 3rc

30

5. BR151

30tig/ml

3(Hig/ml

TM 10°— 1()
3

DNA O.lml 3rc

48

0. 2ml 10 10- 6 0.02mU0",0.02

0.05mUo-5, 0.1111110-6,+ 111)+11161

+ lys 37°C 48

6.

(1) - /Hg DNA

'

(2) = §§^X100%,

• 299 •



17

DNA

CaCU

DNA
PBR322

1. E. coli) SF8 (pBR322)

RRI F- pro lep thi lac Y str^ R- M-
2. 16

3 . 9
4. 20^|§/1111,

20|ig/ml

5. Z- 20g 6g, 2g,

lOOOml, NaOHpH7.5
6.0.3M 0.03M CaCl^, O.OlM NaCl

(
• 300 •



1. 371C

2 .
20—30 1 .

5ml

12 lOOml 5ml

O.lml, 37t: 0. D.

3. 620nm a D. 0.6 0.7 0.8

10-6 10-4 10-5 10-6 o.lml,

4. 3rc 24 SXlO/inl

(
1.

1
2

llml 3rc

5xl07/ml)

2. 16-
3. lOml (TC 4000

rpm 10

4. 5inlO.OlM NaCl 5nil

0.03M CaCl, 20 iml

0.03M Can,

5. .2ml DNA
0.3M CaCl2, DNA 1— 3Hg/ml, CaCl^

0.03M

0.2ml 2: DNA + CaCI,

0.2mlo

6. (TC ( 60 2

•

7. Z- 1:10 37°C 90

8.
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O.lml, 3rC 24 ( )
48 )

9. 16

X X

18

1

1.

2.

lOml

3.70% 85% 95% 100%

• 4. 1:3

5.

1%

• 302 •

10-5—10.

10-5— 10-

100—10-;

Mr*



1.

4

12

2. 70% 1

2

3. 70% 85%

95% 100% 100% 1:4

2:1 4:1 10

4.

55—6(rc

1), (2), (3)

5.

6.

7.

8. 20—30 5

—

8

9.

(

• 303 •



48t:

1 9 (Feulgen)

Feulgen 192 4 DNA
DNA 6(rC 1NHC1

Schiff

DNA
ScMff RNA

DNA
DNA

1.

2.

3. 18)

4. 1NHC1

5. Schiff 0.5g lOOml

34 5(rC 25t:

\304 •



ICml IN HCl 1.5g

IN HC1

S02, S02 -
6. 10mll0% 2 00ml

10mllNHCl

10 _^1)

(2)1^—100%^^—95% "?^—85%
^—70% ^—50%^^—30%

(1) (2)

2. 1 NHC1j-^^ 80 °C 1NHCl ^ 1 —
S. Schiff 3

lox:

4. (1) — (2)

1) • 4(2) ~^^—
5. 50% 70% 1^—85%

"^"^95%"^-^—100% l)-^"^—100% (2)

(1) AMI— (2) ii^—
6.
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20

1.

2.

3. Carnoy 3 1

4. 45% lOOml Carmine)lg

12% 5 L0

'

1.

(1)

imm 3 70%

2

(2) 7 L0

46mm
24 70% 79

(3) 1.52mm

10 1
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2.

3. 1:1 95%

56 95%

1:1 12 12
12

1.

2.

21
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-

1.

2.

3. C).075MK:C1 2 %
(1: 2 ) PH7. 2

4. Giemsa 0.5gGiemsa

3Sml 56°C 90

33ml 4°C

1:10

(
1. 25X: icm

2. 2nim

3

3. 0.075M 30

4. 25^ 3

5. 23 30

6. 30

7. ,
8.

9. Giemsa 5
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10.

(
1.

2. 510

=^2M ttiff X100

1

2

3

14

3.

(1)

(2)

4.

-

1.01.7 (M);

1.73.0 SM)
3.()7.0 ST);

7.0 (T)

5.

• 309 •



22

^

310 •
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1.

2.

3. INHCU

(
1.

3- 1.8X10 4 2.5X10 4

3.9xl04rad(
2.

(1)

0.010.1% !

(2) ] cm

0.1% 25X:

(
1. 1NHC1 (TC 10

2. - 5

3.

(
1.
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2.

20 25

500

3.

20 200250 4000

5000

+ /

1

2

3

4

20

23

""

• 312 -
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"
"P" "><' "®"" Fi" " F2"

1.

2.

(
1.

--
10 5

2.

+"1

3. 12

A

(4.

5.
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(
1.

3/4

2.^ 1,/31/4

1 43°C

5 45°C 5

3.

2

4.

24

314 •



1.

2.

m
3.

4. MS (
MS

mg/1 mg/1 mg/1

NH4N08 1650 MnSOwH^O 22.3 2

KNOs 1900 ZnSOwH^O 8.6 0.4

440 HgBOa 6.2 0.5

KH2PO4 170 KI 0.83 0.5

MgSOwHgO 370 Na2Mo04 2H2O 0.25 100

5ml/l CUSO4 5H2O 0.025 90000

CCCI2-6H2O 0.025

'

8003

*pH 5.8

7.47gNa2EDTA.2H20 500ml 5.57g

FeS04*7H20 500ml

(
1.

(1) 100

(2) 100

(3) 24—D
95% ; 6-

1NHC1 KOH

(4)

• 375



2.

7 00ml

lOOOml, INKOH PH 5. 8

3.

15

2

1/51/4

(
1.

??
W

gmoir

^

$
"-

2.

1015 23
51

f 2030 26 2 8°C

3.

MS -(
2mg/l2 4-1) 0.5mg/l

500mg/l,

2Smm

•316- i



4^¥^ 2 4-

D, P?| 0.2 L0mg/1 Kinetin 0.5 L.Oing/l,

58%
23

25

Fi

hB) Vg)

(Vp) hN)

Va)

(Pi P2 Fi)

• 317 •



-
Vf, - +Vp, + yVp. + |vp.

)

hi = ~~ v X 100%

(
h;'=~^F:- y^B + VB xioo% (
Bi(FixPi) B2(FixP2) Fi F2(Fi®)

Fi

1.

Pi P2. Fi F2(Fi®)Bi(Fi

xPi) B;^(FixP2)

2.

Pi P2 Fi 1 5
5 1^15

3.

Pi P2. Fi 20 Bi 50 Fa

100

4.

(1)

(2)

2:(x — x)2 n

n - 1 n — 1

(3) -

1.
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(

X

Lx

n =

(ZX)2 =

T>

X

Ex

n =

Lx2 =

(i;x)2 =

X

n =

2:x2 =

(i:X)2-

X

Zx

II

%i

X

X2

Sx

n =

Lx2 =

F2

(Sx

Lx II

2.

26

• 379 •



1.

10ml 5ml iml) pH

2. M199

PHA) 3.5%NaHC03 O.lNHCl

3:1)

(Giemsa 15 lOml pH7 .47 . 6

1.

Ml9 9 4ml lm 5000 /ml)

5000/Inl)0.lInlPHAo.2ml 1 3. 5%

NaHCO3pH7.07.4
2. lOml

lml

0.3ml, 37^(3 667 2

3. 6^18/10.050.11^
37^ 2 4

4.

5ml

20

5. lOOOipm 5

24ml 15

2 nil

15

6. 0.5nil

13



7. Giemsa 30

8.

5

9. 21

46 22

XY XX

27

1 .
2n= 42) 2n = 40)

2. 5ml

3. 0.1%) ^ (2.2%) 0.75M

KC1 pH7.27.4

Giemsa

1. H'23

01% 4mg

527



2.

75% '
5ml37X: 0.075MKC1

1200rpm 10

3. 5nil().075 MKCl,

37ec 30

4. 5 - 3:1)
1200rpin 10

5. - 4ml

20 4'nil

20 0.1().3ml ).2
0.5'inl

6. 2
3

7. l:10Giemsa 30

8.

28 X-

X- X-
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X- X-

X. X-

X- X-

*

1.

2.

3. 85% 2 1 95%

4. 0.2% 0. 2g

100inl

5.

(1) 20g 500nil50%

(2) 9.71 14.7l4g .

500mlo

(3) 28inl 0.lNHCl3 2ml

40ml 1^5.7

()

I

1. lOml 0.85% 5ml

2.

lOOOrpm

10

3. -
- 323^



10

4. lOOOrpm 10

5. 0.30.5ml

6. 40°

II

1,

2. 95% 30— 60

(
1.

2. 5NHC1 10

3.
'

4. 30 0.2% 1 L. 5

5.

(
X-

l1.5^xm

1)

2)

X- 1.5%,

28.5%

29

'
• J24 •



1. 30 LOOml) l510ml)'
^

2. 0.85%NaCl 5%NaHC03 0.5%

3. 0.1M

PH7.4— 7.6 Na,HPO^.l2H20 28. 8g

KH2PO4 2.67g

lOOOml

pH6.8 Na^HPO^ 6.97g

NaH,PO,.HoO 6.73g

lOOOml

4. 1% Ig 0.lNNaOH28ml,

lOOml, 4C

5. Hank's 10

NaaHPOA.SH'^O . Gg KH.PO, 0.6g

KCl 4.0g MgS0,.7H,0 2.0g

NaCl 80g 10. Og

900ml

CaClz.SHzO 1.4g

lOoml

lOOml 90Gin! [l2mll%

8

20

6. D--Hank's 10 Ca^ + Mg2 + Hank's

NaCl 80g Na,HPO,.l2H20 0.12g
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4.0g KH.PO, 0.6gKCl

og p
lOOOml

Hanks

7. 0.25%»
D-Hank's lOOOml; 2.5g; 1% S^NaHCOg

117.47. 6

g

2g
lOOml

9 Giemsa 21

10.
6mg 100ml0.85%Naa

0.2—2Hg/ml

11.

(1) 1 Hank's + 3

(2) 0.075MKClo

12. Eagle's

L-
174.2nig

L- 2 6 2 .0nig

L-
-

292 .Smg

L- 238.0ing

L- 234.0mg

lOOml

L- ll.Omg

L- 7.5mg

L- 78mg

L- 262*0mg

L- 165.2mg

L- 40.8nig

IS.lmg

L-

326 •

2 93g lOOml

3. 4mg
038mg

4 8mg Ba l9mg

.2mg l*4mg

2 .4mg 5 4mg

I



4.4mg

lOOml

lOOml, lOOOmI, lOOml 3700nil

2 X Hank's 50()0ml 1 2 0°C 15

lOOml, lOOOOml 5%NaHC03
PH 7.0

K:

-

20C
13.RPMI 1640

(1) 1640 10.5g lOOOml

( 2 ) 1% lml

(S) CO2,

(4)

4 .

(
1.

2
. 70%

3
.

4.

5. Hank's

6. Hank

7. ] 2mm
8. ,

37C 1 2,
37C :

9.3

i



(
1.

4 8

4

2. 0. 2 5% (PH7.6),

34

3. Hank/ S

4. 5ml *

5.

() 5060

©

L
Hank^s

] 500rpm 5

2. Eagle, S + 15% + ]% 5%

1% ]ml Hank 1

1 W].0% (DMSO)pH7.0

3.

300400 /ml

4 .

]
""2ml

4°C

5.
56cm 10 2

6.
40C

1
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(
1. 20

2. ().22Mg/ml 4

3. 0.25% pH7. 8) 37 t

Hank

4. 1 Hank 3

37'C 30

5. 0.5 Lml 1 3

lOOOrpm 5

6. 34ml ].5

7. O.S().5ml

8 27

9 .
] 4Giemsa ]. Giemsa pH6

. S

10.

( G

1. 6065C 15

2. D Hank 0.3% 37
'C

1

pH7.4

3.

1530 6090

4.

5. l:4G:'emsa

6. 5
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0.15%

5 0.3% 37t;

30

30 P.T.C.

PTC) Tt)

T t

TT 1/7500001/60000001<
Tt 1/4800001/380000

PTC ^ tt 1./24000 PTC

PTC

1050 PTC

99 9. 43%, U

q2=Tir^o
t

q= \/q^= "0.09 43= 0.3070 = 0.31

T

P= l-q= 1-0.31 = 0.69-
330



t

tt

=0 100% t

TT Tt tt

1

i

2r-oqo 1 i

r'l 2Poqo Po2 + 2i)oqo

2Poqo

Po^ + 2Poqo Po2 + 2Poqo

t :
qi

1/2 x2poqo _ PoQ q

Po 2poqo Po(Po +2qo) 1 + q

t

Q
'

^q = qi -Qo q'

(1)

(2)
1 + Qo 1 + qo

1) tt =0
t

qi = Wl + qo = 0.31/(1 + 0.31) = 0.2366 =-0,24

(2) t

Aq =_^=- (0.31)2 0.07
1 +qo 1 + 0.31

1.PTC

PTC 1.3g lOOOml,

331



201C 12 PTC 1/750

1 2 2 1 3

14 1/60()()0()0 14 PTC

2.

1. 51() 14

S

2.

13 12 ……
PTC^

3.

4. PTC

5. U 16 Tt

710 TT ].114

1. tt

2. t T

3. tt =0 t (qi),

( I!



( )

1 .

DNA

g(980

/

RCF=l.llxlO-5( / 2r

RCT

r

(

^^
. • 333 •



f = 9^ In
26)VJ(iOp-p) r,

f =

"-
rp=

Pp=

P=

ri =

®=

01)

2.

(1)
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'

2 3

(2)

RNA—DNA

(3)

81

42% 47%. 27%

(4) &
DNA)

DNA

• 335 •



DNA
DNA

(5)

FicoU

M

(6)

60—70%

3.

(1) mt)DNA

DNA,

mtDNA
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mtDNA

lOOg 1% 15 4

28°C 10—15 lOOg,

*

A 0.5M 50mMTris—HC1

SmMEDTA 3mM pH7.5

B 0.3M 50mMTris—HCl pH7.5

C B + eOmMMgCl ^ 50Mg/ml DNasel

D 0.6M 20m]VIEDTA lOmMTris—HCl pH7
.

5

lOmMTris—HCl pH7.8 5mMEDTA
Tris 0.1%8-

TAE 40mMTHs-- 2inMEDTA pHz . 5

a. SOOmlA^ 5 5

100—150mlA 5

b. IGOOg 10 10000g

20 25mlli

C. l,0()()g 10 5mlC

4t; 1 mt DNA
d. DNA 4^ 6mlD

l

2 ()00g 20 30mlD

150008, 15 DNA
e. mt) 2—3 1

mg/ml 37 T 1 2 SDS

0.5%, 37 }

f.

• 337 •



7000g 5

1:1) 5

7 000g, 5 : 24:1) 5

7000g 5

5 7000g,

5

65t 10

g. ^ 3M 2

25°C95%-- 25°C DNA
h. DNA:8G()()g 10 70%

4°C15 DNA 8,000g, 10

T£ SSC

Ig: U!gmtDNA

(2) DNA
DNA

RNA
DNA

DNA

EB (
EB

DNA 0.11—0.13

DNA 0.2 EB

EB-DNA
EB

DNA RNA DNA
DNA EB-DNA

• 338 •
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DNA lOmlTE lO'mM

Tris-HClpH8.0 imMEDTA)^

DNA Ig CsCl

1.55g/ml CsCl

0.8mlEB(10mg/ml)

®© 40000g 44

DNA

® DNA

2

EB
® EB DNA TE lOmM

Tris-HClpH8.0, imMEDTA) 24 6—8

DNA

(
1.

(electrophoresis),

- + )

339



= (7 •

m 2/ •; I

/

E / (Z
V

pH

1

100— 500 500

1000 2—10 /

^

20—200 /

t

pH

pH

li

PH

0.02—0.2
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2.

(1)

100

500 0—1 50 500—10000

50—400(
1 2

1

(2)

S

(3)

,

25(¥m(0.25mm)

• 347 •



(4) agarose)

(agar)

-

98

9S.%)

}5

.
(5) '' ACO

N BiS)
•

»

(6)

i

^
PH

» 342 •



PH

pH

PH

0.02PH

1
'

3

SDS—

a

SI

DNA
DNA

3.

(1)

0.05 PH9.0): 7.63g

Na2B407 • IOH2O) 0.62g

lOOOml;

33g 95% 100
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ml, Ig 95%

WhatmanNo.l , 28

cm 3cm

3cm

5H1

©

250V, 4—5

®

105t 15

1% 10©
0.5% 200rnl

10

344 •



(2) DNA
DNA

DNA

DNA

mtDNA

Tris— 89mMTris 89mM 2.5mM

EDTA, pH8.3o

EB) l^ig/ml
lmg/ml 4t 1000

0.05% 50% 0.1%

»K

0.8% G.SS

lOOml K
2inm

4:1

5— l(nxl

100

5

1 2cm

10—15cm
2

®
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254

nm DNA

DNA

(3) SDS—
SDS SDS

SDS

-SDS SDS

1.4 SDS/1

SDS

SDS

SDS

181

MW = K(10'^V

IgMW = \gK--hm = Ki - bm

MW ^ 1^1 b m

SDS—

• 346



loox:

2— 5 0.05lmg/l

C
0.2mg

0.5mg iml

3

2

- 3

0.2M pH7. 2 280ml 0.2M

7

20ml0. 2M pHf.'2

0.011^1?117.21%503,1%
10% 0.02%

0.1%SDS 0.lMpH7. 2: Ig

SDS 500ml0. 2M pH7 . 2

10G0ml

0. 2 5g R- 2 50 454inl50%

46mj

75m 875ml 50ml

r:

IT:

Bis . 8g

lOOml

(SDS 0.2g

mo,2U pH7 . 2 looml
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.TEMED iml
c 1%TEMED^

•

1 IGOml

d. 10% Ig lOml

Arc:

Bis:

TEMED: NN,NN"-
10%

2̂0ml

5% 10%

1) 3.33ml 6.67ml

iC 2) lO.OOml lO.OOml

It 3) 2.00ml 2.00ml

4.57ml 1.23ml

10

O.lml ,
@

50%

10%)&
S—4mm

20 20— 30

1%SDS 1% 0.01M PH7.2)

C

0.05mg lmg

2 S— 5
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6mm 10^18

lOul 15041

8 icm

5

4

5

C 12,500

25,000

35,000

43,000

67,000

A

fil

(=)

1.
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" "
A
B ,

" "

2.

-

(1)

a



(2)

90

(3)

PH

PH,

pH

(4)
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Sephadex),

(Sepharose), ' Bio-G:as)

Poi'asil)

13)

13 Sephadex

( ( / ( /

G—
G-

-10

-15

700

1500
1.0
1.5

2

3

G—-25 11 2.5 5

G--50 1 1 CO

«•

o

o

o

o

o
5.0 10

G--75 1,000—50,000
3,000—80,000

7.5 12—15

G--100 o

o

o

o

o

o

o

o

o

o
o
o

O

O-' 1.0 15—20

G--150 o

o

o

o

i-H

CO

o

o

o

o
1.5 20—30

G--200 o

o

o

o

o

o

o

o

C^

CD

o

o

o

o
20 30—10

1.

2. ^ ;'A

Sepharose Sepharose

14)

•



14 Sepharose

{%)

Sepharose 2B 2 20X106

Sepharcse 4B 4 5X106 20 X 106

Sepharcse 6B 6 1 X 106 4x106

a

:^r

-

(5) -

(
• 353 *



PH

3.

(1)

.

(2)

(3)

""
1/3

(4)

• 354 •



(5)

PH

(6)

4.

LDH (
LDH

3 4)
a

(1)

Bi'CN)

Sepharose 4B(LKB

2M NaOH

®0.1M PH9.5— 10, 100

I
.

®
®1M KC1

@

• 355 •



(T pH4.7

®
@3%
® I(NADH)

©
®0.1M PH9.5—10

®0.02M PH6.8

(2)

Sepharose

A. lOml Sepharose 4B

4ml 3

(Bi'CN), 2NNaOH pH pH^ll,

8I

2 10 Sepharose 4B

O.lM PH9.5—10.0)

BrCN NaBr

B . Sepharose 4B aminohexyl

iml
1

Sepharose 4B pH9.5—10 90

6000ml 1MKC1 Sepharose

4B-aminohe xyl 4C
10—20

OH( /

S

C = NH - CH 2 ) 2 - NH 2 +

Sepharose-aminohexyl-cl oxamate

J56



A .
5—10 aminohexyl

Sepharose 2ml 140

PH 4. 7 1
370 20

Sepharose aminohexyl

(amiae) oxamate

B. 3% 1
2

a-

C .
Sepharose-aminohexyl-cl- oxamate

i 0.02M

pH6— 8) 13000gx 30

ii Sepharcse

0.7 4

NADH 0.02M 1 0 15X3

76

NADH 0.5M

NaCl

NADH 280

nm 0.03 .
5MNaCl NADH

(3)

NADH S40nm

NADH NAD+ 340nm

NADH
100% 340nm

LDH

340mn

• 357 %



LDH 280nm

340nm

25°C 1

3 0.1M pH7.0) 0.25

0.35 NADH
0.05

340nni

LDH

(

1.

fZ) (A)

A = Z + N5 N=

iH 2H3H
i°C

i

6C
20

X



2.

(1)

•

P

— +

1,

;4N+p—(
(2)

P

— +

1,

2 2Na

Na~>ruNa + {3+(
(3) or " m

2 fH+ 2
)

(4) Y

y " e

a 3 Y

3.'11

"
-'?

50%,

• J59 •



25%, 6.25%

3H 12. 26

5730

2. 58

3 2p 14. SO

87. 9

12. 40

4.

3.7X101°

/^Ci) mCi)
5.

6. St

>,

7.

ft'
• 360



8.

(1)

50ml Tris HC1 pH 7.5 0.S5M

ImMEDTA 5mMKCl SmM 0.1%

lOmMTris-HCl pH 7.5 ImMEDTA

0.1% 0.6M 1.2M

1.45M 1.8M

0.S5M lOmM MgCl^ 50ug/mlDNase

SOmMTris—HCl pH 7.5

SI 0.35M 20mMED'rA 25mMTris—HCl

pH 7.5

0.35M ImMEDTA lOmMTris—HCl

pH 7.2

IC'mMTricine pH7.2 0.26M

lOmMk.Cl 20mM MgCl, ImMEDTA GmMATP

ImMGTP 2mMDTT 8 . 4mM

O.lmg/ml ^ 0.lmMi9

50/|0^ 355
0.S5M ImMEDTA 12inM

lOmMTricine pH7.2

i^: lOmMTris—HCl pH6.8, lmMEDTA
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DNA -
36ml 0.6M

6ml 1.2M 10ml I.45M 12ml 1.8M 6ml

2ml

40000g 60

1.2M 1.45M

lOmMTris pH7.2, imMEDTA

0.4M 3.5

lOOOOg 20 5ml

4 1; 1 DNA
2 lOOOOg 20

Itnl 4 1

JUL

50nil

1000/ig 2 5°C

90
£' 2ml

2—3

iml ^ ,

m lEF-PAGE— .
.

"

6ii

X S
-7(rc . 2— 3

(̂2)
IS II 5— DNA

5— 5—lu) j|

^362 -



Iisi
Y

DNA

E.colil5T-

lOOOml NazHPO*' 12H,Ol7-6g,

KH,PO,3g, NaClO.Sg, NH.CUg, CaCl,0.02g, MgSO.-zH.O

0.41g, 4g pH7. 0—7.2

(D

2()/^g/ml 37t:

O.Omp 0.4—0.6 3500rpm 10

.
5—I131U 5—1131 5—Iis^udR) H31—Thy
(H3 5Il3lu5—Il3ludR

0.5mCi [

H

3 Thy 7.5/^Ci/ml,

371

120

iml,

2ml 15% TCA 0.02M

5—lulOO/^g/ml 30

3500rpm10 2ml 15%TCA(0.02M

2inl5%TCA(0.02M 2ml5%TCA

Y

®TCA 0.5ml0.33N

(lN)KOH 37 C 18

2N HC1 iml 15%TCA (0.02M

5%TCA

Y
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©
a. 5—11 3 iu

b
.
5—II

3 lu DNA RNA
(DNA RNA) RJSfA

DNA DNA RNA

5—I13 1U DNA RNA DNA RNA

TCA 5—Il 3llIDNARNA
C. 5—II DNA

E.coli sT- 120 5—Iisiu

DNA DNA

80 180 DNA

(

(
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1.

-
Jr.

2.

(1)

-



600nm

OD) OD

ilOD-Sx 108

/mlo

(2)

A.

15%

-2(rc

B.

I

I I'

b

a



3%

C.

20%

( X

1.

iml 1 2

iml o.iml 1.5ml().7%

It 4 1

2. A

• 567 •



(1) 20ml 0.05ml A

5X108 2 .5><101°

/ml •

»

(2) 32t) 5

(3) 1

lGmMMgS04

(4) 38—39C 5— 8

10

(5) Naa 0.5M iml

3G

(6) 4000i'pm 15

(7) 6000(PEG) 10%
1

(8) SOOOrpm 10 4°C

(9) 5—lOml ( JI TM 50mM

Tris lOmMMsSOJ 1

(10) 4000i'pm 5

(11) 3ml 40%

TM 4ml 5% TM
TM

(12) 4°C 35000i'pm 60

(13) imlTM
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( 14 ) RNase( 50/*g/nil
) DNase( lMg/ml)37 'C 30

DNA

(15) 5XSTEP

J$ (5xSTEP= 0.5%SDS, 50mMTris, pH7.5 0.4MEDTA,

img/ml K 30

(16) SOGOi'pm 5

1?(24:1)

(17) 'rE lOmM Tris-HCl

pH8.0, imM EDTA)

(
(

S

DNA

DNA ^

DNA

1.

1970 iVi 39 349

Saccliaromyces cerevisiae)

- 369 •



(1)
'

,
YPD

pH pH'3.5—4.0

(0.25%, pH4.0)

PH3.4—4.0, 25C 48

(2)

YPD

4°C

1 2

- 196°C 10%(v/v)

2.

3(rC YPD

• 370 •



70—90 10
4— 10B /ml

10 6— 10 7 /ml

(1)

YPD: 1%

2% 2%
YPG: 3%
YPE: 3%
SD 0.17%

(NHJ.SOJ, 0.5%(NHJ,SO„ 2%

SD SD

10—20mg/l

tyr, leu, ile, lys 30mg/l; phen 50mg/l; val

lOOmg/l,

1.7—2%
0.8% 0.3% 10%

2%

1% 0.1% 0.05%

2%
25—3G°C,

32:C pH 3. 0—8.0 pH 4. 5—6.5
2000—3000

rpm 5 0C 24

SI

(2)

® ^
• 371 •



70

20—30

&
a " "" 13 a

DNA a a- 11
"

(D

4
5

®

3(rc 1 2

2—5 10—20%

70%

6i

• 372 •



3.

(1)

Er$ &

(2)

ft. ,
.

(3)

Glusulase)

S 30—'37°C 15—30

S

2% ISxSOxlmm) S,
*

(150 - 300 X)

10— 12 ,®
YPD

,
iiiO^ tl:

- 373 •



(+ -

4 + :0-

- 2

4+:0 3::12+:2—
5$ _^ f;^ 7^

2.:2— 1+:304_

&

(4)

AB/ab

PD AB AB ab, ab; NP
D Ab Ab, aB, aB; T AB Ab aB, ab

PD:NPD:T)

R PD:NPD:T= 1:1:4

PD:NPDl/6 T<4/6, AB

PDN
PD T<4/6, AB a
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* AB X X " "
CM

100 (T + GNPD)
2
"~
(P'DTnPdTT)

ffi

17 2600cm

16 560

(5)

37°C 2%< 20%

50—70%
1% 15% 5%

1M
1M

lOmMCaCls 30% 4000) 30.:>

.
S

ff

4.



ColEl

in Leu2

2X10- 8

1 (1)

^ 0) (D

L 10 /p'gDNA/lO 7

L03— 10 4 AigDNA/107

ars (autonomously replicating segment)

2."rn$I^ DNA
ars 10

5% 2Mm DNA

10 60—95%

S 20—50 /

2/im : rep3

W 599

ars

10 90%

2/ini

jf.

10

40% 20—40
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/

"
15

(2) ^DNA -
DNA-

40mlYPD
.

5'COOrpm, 5 TE

(lOmMTris—HC1, pH7.4; ImMEDTA)

(D 3.2nil 1M 0.1MEDTA UmMiS-

pH 7A
O.lmlzymolyase 60,()00(15mg/ml) 37C

5 2mg/ml)

© 200^110%

S

DS 90%

® 5'000rpm 5

Q) 3 . 2ml TE C .
3ml0 . 5MEDTA o 3ml

iMTris-HCl, pH7.4,
. 16mll0 %SDS

® Sija SDS 651 30

@1&1 4M 1

15()G()rpm 25

(E 12ml95% 15,000

rpm, 15

@ 3mlTE

10000rpm 10

® 14ml ISOiil
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>*^-T*l5 »

t ; '
VIP5

1

:

j

1

URA3 +

i

URA3

j

j

PJDB219
1'81^322

1
i-:mBj

LEU2
+ 2|im

;U f

' 2^^11
DNA
A/» -f^ llL.

-

-

YRn7
VRpi7

PBR322
TRP1 +

ars

(
m

VRp7

- YLjrl pBR322| ^
1

rRNA
LEU2 t>

f^

-

YCpl9

i

1

1

1 311322
TRP1 + URA3-

ars

iV

'-'1- YLp21 YLrii
>^;
ivi^ir!

j- pAAH5 ^

'

/liT ;

• 378



.
M m

j- YEpSl
pYE4 ^

1

i1

r
«

-

.

pABll2

i

a MFcxl)
MFal

--

RNase (img/mi) 37X, 30

® 25:24:1 )© 0.3M 95%- 2(rC 2

@10000111 4X: 30 DNA
(£ O.Smi TE

- 4Cm 10 20/;g DNA
5m: DNA
DNA ^

(3>

DNA 100—300

ng f^DNA 10—3GU

DNA( 300ng) 1 . Om!

ATP T4 15 C fj:jDNA

(4) f#



_ t t .ftife^St J?-..

^
.

-

'

iS-

». Ca 2+ DI^A 4000

3

100— 100,000

/^lgDNA/lC)7
a. 5C:mlYPD 1- 2 >ao7/ml

b. lOmllM fS

C. 5ml 1M 5^13-

d. 10-5 100^)

e. 15(^1 glu.sulase Endo Laboratories Inc. )

,

3crc, 30

99% 10—20%

f. 10-% 100^^1)

g. 2500rpm 7 2ml

1M 1M loml

h. 2ml 1M 1M

9ml iml o.lMTris-HC1 (pH7.4)
. iMCaCl^

1.6ml 1M l0mK:aa2

i. 0.2ml DNAa—
DNA

h DNA— 10

2ml 50% (w/v) Pf G4000,0.2ml O.lMTris—HCi(pH7.4),

O.lMCaC!,,

k. 10 7)
0.5ml 1M lOmMTris-HCl (pH7.4) lOmM

CaCl2 lOml 45—50X:) (



IM SD 0.5% YPD

3% ,

{
Ŝ( 10—100

&
a. lOOml YPD OD600 . 4( 1—

2

X10 7 /ml)

b. 2 , 5 00rpin 7 TE

C. 1.5ml 0.1M TE

4°C 3—8

d . .
2inl DNA 1—IC^g DNA

DNA ] /10 DNA

30

e. 1.5ml 40%PEG4000

1

f. 42^, 5

g. lSOOrpm, 7

h. O.lml

(5) DNA
DNA, DNA

DNA

( 1?)

• 381 f



(
1.

(1)

1?[900g 5(rC lOCCm'

PH 7. 2
'

0.85% NaCi » (PBS),0.01M,

pH/ .3:0.25MNa2HPO,85m1, 0.25M KH^PO.lSml, NaCl20g,

250ml^
0.01MEDTA 10

115g * 8'g 5U0ml

50Cml20%NaGH 3ml

igBaCl 100

*

(2)

G. 31

2000rpm 15

• 382 •



«
55% (V/V) 1# 30

1 4000rpm 30

, ; PBS

tjj^
35% (V/V)

/
® PBS?f IgG

(118^ PBS 4t:

^^^^ B
'-'

,

— so\i-,

&jfH4 +

^0 -
IgG d= icm A280rm c(mg/

ml) = A280/1.4o

2.

•

-•r—5 ^

"

r- -

IgG ttE

Y ~y^2 - S

-

F 3fi

0/
^2^
Si!S

4
; F f

^ G iS^-S,)
1 - AS,

~

m lOOOml ;3;}^: 5"2Bf «1 ft

C^A^f, Ot b:, G 707 >4 0.27; 20 1 & 5G >\0.29
IgG NH4+ —,

• 383 •



9 24 2&
(1) -

IgG 4mg/ml

CFAV 8 2

I]
img/ml

CFA

'fe
-

6# 9*

PH7.2

PBS 0.9%NaCl)

?> (2)

IgG,

4mg 'ml

4mg/ml IgG CFA

2ml 4 img / 4

3—4

3—
img/mi

[zg

• 384 •



(D 15mg 10

ffi 2(Hig/0.5ml

CFA ' 2—3

;j 4(Htg/m! 60:'jg/ml,

80!ig/ml 100!Ag/ml M3—4 ^
A SOGPg/m

©6^1^
M: W 3—4

75%
9# 3Cml 45^

20—30ml

25ml

ift

5cm

V i^i]

W5mm
80—120mt

1 4t:

SOOOi'pm, 20

4t

3.]&
(1)

IgG
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IgG img/ml) «

(f
-

12— 18 0. 5ml

0. 5ml 0.5ml. 0.5ml.TgG) 0.5ml, '
37t

1:1024

(2)

0.1M PH8.6 ( 18g 1NHC1

18ml, l(KK)ml)3 IgG IgG

100m!0.lM PH8.6

0.8g!^
100ml) NaN3

3inl 3nim)

^ 6 2min

'^^101;1 IgG)

lOiU( 37t:

4

6 1:64

1:61

4.

• 386 •



7.5x2.5cm) - !S

d

0.lMpH8.6 '
3lf

IgG

ff,

120V 1

IgG

37'C 4 41

5.

IgG

IgG

t
(1) DEAE- IgG

0)

DEAE( $LDE-52

PBS0.005M pH7. 0—7.3 iNNaOH iNHCl

(D

a. DE— 52 IN NaOH

ISmlNaOH /gDE-52) 30

NaOH

^ 1NHC1

iNNaOH

• 3&7 •



(3g/l00ml)

b.

1 2cm 10:1

5cm

25—SOcm)

C.

PH

10%
25—lOOmg, —

lx30cm( '3—4g) DE-52

IgG DEAE- iml

2 4

NH4 + SOU 2-
1 2cm

^^ St

d. 20ml/

e.

20%

IgG ' 3i3

f. , 17

• 388 •



iNNaCl

(2) IgG

Sephadex IgG G-7 5 G-1

Sephadex G--100

a. Sephadex G-100 500ml

5—10

5 4t:) 72

b. 1.3 x54cm 1/3

lOcm

C.

d. 20%

IgG

IgG

(

Terasaki

*

(1)



199 PBS 5%

(PBS: Na,HPO,0.725g, NaHaPO, -H^OO . 1 80g, NaCl9.0g

1

15g 10inl

80 X, 4'C

H 2 NIH

20 2— 3 ^1»
looiii- 7(rc'.

20% 1%

5mm K 50 x 40

nmi 48 .
5mni .

2imn

. 10

—

15w/g 1 « K
199 PBS

—5%FCS

2X10 Vml*

0.8% 85—90%

(2)

2000 Uil

rfPBS IjilPBS

37t 10



Itil 37t:

60

® 1^4

10 X

. 10><

10 '
200— 3Q0

' X I 00

. f 72 HLA

5ti

11^1 1^^1 5[Al

5% EcK^ny) 3til 5—10

^8Ml, 2

(
15—20

ft'

fg

!^ 11

ffl

1*

12

()

• 391



.

MM
17 Hooke (1535—1703)

'

: M

1931 Ruska

12 1940 25

(
1.

4-2

(Formvar)
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w,

^

4-2 ^
2.

/nn), nm)

llim = lOOOnm Inm = 10 A

lmm = lOOO^im = l,000,000nm = 10,000,000 A
imm r-- lo^^m = lo^nm = lO?

1 A = 10~*nm = 10
—
4^in
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-V'^ '3.
"

(1)

2mm >mm

4-3)

[f!4-3 '
(1 2 3 4 5 6

(2)

3

(3)

200

• 394 •



t
-- ?3 « For-

mvar

0.2—0.5%

.

45°

iS ;?i

:j

4.

(1)

—4^ imm 3

/j '

(2)

-
PII?\2—7.4 ),

n

i'

• 395 •



0.5—2% &
£ ^

A. 1%
A 2.94g

3H2O 1.94g

B 8.0Sg

G.42g

mim 0.18g

lOOml

1%
A lOml

B 3 .41111

0.1N llml

50ml

pH 7. 2— 7. 4 —4°C:^ 2% 25ml

2%

B.

a. 0.2M 0.2M? (NaCH.AsO^sH.O): ' 4. 2 8g

lOOml

OsO, Ig

50m
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lOOml, 0.1^1>11^7. 2—7.4 —4°C

°/0 1.0 1.5 2.0
1

2.5 3 4
j

5

0,2M (ml) 50 50 50 50 50 50
I
50

"

25%' ml) 6 3 10 12

38

16 :'J

31
1
30' ml) 46 44

1

42 10
i

2. 5—5%

1

--2. 5%
b.

36ml 40 . 5m .
2M 1'4 9 . 5ml . 2M

0.2M

«
, ° 1 1.5 2.0 2.5 5

25^.;
>^ ml) 6 8 10 12 i 16 20

0.2M (ml) 50 50 5J 50 50 50

ml) 46 44 A 2 40 3>
[
34 30

??-
1 5% !ipg 1%^^

0.5—imm 3

W
4°C 1

5 2
2—3

3

• 397 •



..—-(•3

Epon Araldite

1:1) ,
1:1) (1:2)

2

1 6

Epon812

A Epon812 62ml

DDSA ( Iff lOml

B Epon8i2 10ml

MNA( 8.9ml ^

A B

m +
Wgt.-l,=-."-'JJ- -r-;- = ' !! - ' ,1 - ' I 1'1 'n^^MMHWW

A(ml) 3 5 7 10

B.ml) 10 7 5 3

.

1—2% DMP—; 246
A B A

B A:B=i:4 A:B=1:9 2

8
Epon

30 1:1)

2

Epon312 2— G
37--45 1 12_

60 t; 48

AraUiity502 cy212

Araldity5(.2
,
20ml

• 398



DDSA

MNA
DMP-30 (2%)

18ml

2 ml

0.8ml

8(rc 18

(D618

618 5 ml' 2g'

DBP

1.5—2ml

diethy: aniline 0.4ml #

618 30ml SO'C

8Crc 5— 10.
DBP 5

5— 10

37'C 45t: 12 sere 48

Spurr
i

Vinyl cycloherene dioxide (VCD)

Spurr E

.

VCD (Vinyl cyclohcxene dioxide)
( 10 10 10

DER736(Diglycidyl ether of polypropylene

glycol)(
6 4

NSA(Non€nyl Succinic anhydride( 26 26 26

DMAE(Diinethyl amipoethanol)(B 1 0.4 0.4 0.4

Spurr

7(rC 12

• 399 -



(
500

lOGOi^

*

1.

LKB

Porter—Blum

2.

LKE 2.5X2. 5cm

/f:

a

+-4"
4 5

S.

• 400 •



^
4.

- ^^
^

500—700A
15—20

10

5 .

(1)

>

2)

3)
45° 3— 5° 4)

5)4
£̂

• 407 •



so c

G.

(1)

0.1—1% PTA) 70% 30

1 2% 75%

1

402



2% 1 2

(2)

.

^ K 2 50% l('cni

NaOH pH 4—5 ^ Ig

60ml 40t: 2 g

-Jg
4%NaC)Hl6inl

lOOml,

? n.:7)

3—

5

10

(
60

:

• 403 •



d)

©

1.

;'4^ 0.2—2%
S

1

4t) 40—lOO^mi

2.

(1) 5^-
5

0.1M)
(0.08M) 5'- pH 7. 5

||

1^

Ii f

CAMP) '
5- PH7.2, §^

• 404 •



Wachstein Meisel (1957)

imm 3 0.1M

2% rc 1

2

4t: 0.1M 2

—3 0.1M 6 %
10%

40— 100/im 37 1

30
'

5-

0.2M Tris—male ate pH7.4 im\

5- IT 5mg

4ml

2% O.Sml

2. 5%^ l.Oml

© O.IM 2—S

0.1M 1% 2©

® W

(2) -6- SS (G6Pa?e) - 6--

SI,

§1

• 405 •



Hall (1977) ft

fS- (3- PH6 PH8

pH5 6. 5—6.7

6— -
0) 0.1M 2 %

4
'C 30

0.1^0117. 28%) rc gi^i

(1)100^«1130 srca

-6-

13

0.2M—Tris—makate pHS.7) lOmi

2%

©0.1M 2—3

1
2 4'c

(D

.

(3) (Acase)
,

ATP CAMPCAMPir:

CAMP CAMP

CAMP

i 61
*

PH 7 . 4 Mg 2+ Reik(i 970

1% 0,5M PH 7 . 45

• m •



4. 5% i
2 4. 5% )

30 t 30— GO-
plf7.4 TriS—ma] ea ' 8 mM

2mM
4mM

ATP (AMP-f . 5mM

4.8mM

8%

(D 2 —3 1 2

(4) ACP)

K

R ;'

pH 4. 5— 5. 5

4t 2% (O.lM

pH7.4) 1 2

1) 37t' #30 pH5.C~5.3o

|3- 1NHC1 pHMs.O) 12.5mg

12% ?>.3niM) . Ual

l.Oml

0.2M Tris—mak'ate pH5.0) 2.0ml

0.2% 2.4mM)
^

2.oml



@ 1

,3-

(0.01M)

(
1%5

IS

1. -
4-4)

-

--

ĝ

•

E

'
S - &
S VTZ

. ; /

4- 4

(1)?f

2

3 30—50 A

408



(2)

4:S)

S
X-

(3)

4-

6

yi

4-5

4-6



r /Sfe'

2.

(1) i>fe

n . 2M : 1 2

(2) 2% : ;
O.lM 2 ;

S

3

1%» S 2

:
(3) )t 3.

(4): 30- -100%

(5) ;'ffi

.
SJicOs,^

• 41 G •



CD

1

CO:: C02
lot:

- 2(rc

C02 CO: 60—70

100

fil

CO:

C02 20

1

15—20 CO: 5Ff

CO:, CO2

C02^
« i]

© (31. 4t) (
40'C) CO2

401C g 401C fiE

110 110

COr

®
1.0—1.5L/mhi ! 40

glj



10-51()- 6^
100

0,5 imm 0.1—0.5mm

Au + Pd 6:4) '3—SOnm

1(
®

5—10mii

(6)

1(4

3.

(1) Epon812 Araldite Gy

-

2 60 e 81 2 - 80t Araldite



30 TC

Q 1 X 1 X 5mm ^

30 1 M

@

® AraMite - 3CrC

812 - 8(rc

TF— 1 Eikd
' ®

(^

2 rT

®
(2) 7*0%

^
704 , 2—31^^

'

• 413*
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4=.

W

^
.

(
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*

Ideinsch-

midt (1962)

1*

ffV

«
C

1.

DNA DNA

A C

S DNA ) "̂

(1) : 0.1 / C 0. 5—2 /

DNA 0.5—1M ImM. PH 7. 5—8.0

rf 0.25M

1%
'

© 10S

lin 0. 2 5N1

15°

M

- ^ iO—



20 1

DNA

2—3

® 95%

20

2% ?S

1

®
10-5 30—SOrpm

'30—50 A
8cm 5—

7

1

(2)

40% 0.5^ig/mlDNA 0.02

—O.lmgAnl C O.lMTris IGmMEDTA

Na2 PH8.5) 1—2

lOmM Tris ImM EDTA-Naa (PHS.S)

10%

(3) G-

0.2M Tris 20mM EDTA-Na^ (pH

8.5)o ^ G- O.lmgo UNA 4onl ^] lOOW G-

G = 50:100 100:100

,

2%;J 90% 2

G - C;e BrN),

—
.

• 416 •



(4) DNA
DNA

2mTn— 1 cm, 1mm

O.lcm 10^11
DNA DNA

(5)

lOlil

10-2Mtris-Ha 5 X10-3M EDTA pH8.5 1(^1; DNA
0.2—2pig/ml; C2mg/ml loul; f

601x1

2M

2% 90% 10

Pt-Pd)

8

2.

RNA
DNA 10

3

O.OSM pH7") r)>

• 4 J 7 •



IM t$ C lOOmg/ml, 0.05

mg/ml O.eSMgt

3.—̂
,

0.5ml 5 X

]0
9 T4/ml l.5in! 5M 25

0.5ml 2M 20!ig/m'i CV;

BAC)

BAC C ^
(

•

Casperson

(1971) Q «
f:i Q S G

C

Ag NCRs) Cd He

(Q

|«
* 418 •



AT DNA GC-DNA

a
' Q

Y

. m
1

.

Quinacrine mustard, QM) Q

(1

.
1M 70m . 2M 300ml

pH 7.0
0.05ing/ml QN1

6

(2)

95%70"^?050%

QM 2

W

'M

HBO ?00w/ 4 BG1 2

1
510mm

2 .

Quinacdne du ydrccMloride)

( 1 )
. 5 % (W/'

pH 5. 5—6.0,
S— 8

(2)
2—S

•

(3) Q KodaiC-Soll5

19\ 1
Di 9 , 6"

Gekko V-Z, 11

a

• 479 «



()G

NaOH

G DNA

G Q

Q Y G

1. T--G

(1)

NaCl 8g Na^HPO, 1.16g, KH.PO, 0.2g

lOOOml : (PBS)

PBS 0.25%

GiemSa

(2)

0.25%

4t:

(E 5

® PH 6. 8)10:1 Giemsa 10— 15

2. ASG

(1)

2XSSC o,SM NaCl ,

-

Giemsa

(2)

SO—65C 2\3$(12

(DGieffisa pH7,0 50 1 '

^ 420^



3.

(1) 2MNaCl 5M pH7.(V

(2)

37fC
1

® Giemsa 20 10 pfl6.8)

(C

C Gi emsa DN

A

Y

.

1 . Arrighi Xu C

(1)

0.2N HCI "

0.G7N NaOH

70% 95%

®2 X SSC (ASG

(5)6 X SSC

NaCl 52.58g

26.46g

lOOOml

(2)

0.2N HC]

15 3

(INaOH(o.07N '2 75%95% 3

5 0.02N 0.(UN NaOH,

1 30 15

2 X 6 X SSC, 60—65C
1 6—20

2X GxSSC a

'
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(D

©70%. 95''

©Giemsa 15#^
2.

(1)

2 X SSC

Ba(Om2

(D PHS.S

(2)

(p Ba(OH)2 3— 5

fS

.

(D 6(rc 2 X SSC 1

® 2%Giemsii 10

©«

R G

1.

0,06M PH6.8

GiemSa

2.

(1)

(2)

8

5—loot: 0.06M 5—

(3 r35X: 0.06M iO

(4)

(5)Gien^sa
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(Ag NORs)

DNA—RNA 18—2331^"0-
NA) I'RNA NOR

NOR ^£rRNA

'

NOR NOR

I'DNA

NOR
rRNA

18S-j-28S rDNA

lAg—AS
(1)

®50% AgNOg w/v)

,

(AS): 4g AgNO: 5mi 5mi

NH.OH^

10%^: lOml 2g 100ml

PH 5—6

(2)

AgNOs 4

6(rc

4 AS 4 10%

(D

2.Ag—I

(1) a 50%AgNO3 ' S

(2) 37''C 18 5CrC, 2—5

-

(3)



(4)Giemsa

(BudR - Giemsa

BudR (5- 9. 1^

DNA BudRii;^
DNA

BudR DNA
BudR DNA

Giemsa BudR DNA
B:-KiR DNA

(SCE)

SCE

(1) 24

BudR5—15Mg/ml

(2) f 48 3— 4

. 4Mg/ml(
(3)

(4) 70t: 2 1 2 1M

Na,HPO,.l2H,0, pHg.O, SiTC 10

(5) CTiemsa

. (
320 1976 Yunis
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'3000—10000 l'SCN(1981)

55 —850

(DRPMIlGlO 2 5% 72

(2) 0.3mg/ml 37 ^C, 17

RPMI 1640

(3) 5ml 25% RPMIl6 40,37-C 5

(4) D 'ml, 60

(5) G.4mg/ml 10

(6) lOml 3000rpm 10

8ml37X: 0.4%K:C1 0. !% It 1. :1

37'C 15

( 7 ) 3:1 iml
3000rpm, 10

(8)

8— ] 1 2

(9) 7 (rC 2— 3

(10) Src a 0.025% pH7.4
1 3

(11)Giemsa 15

•

(
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4^^*
s

-3

tffi

5J: 24 ^

(
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^

K

S

1971

TT -
$

'

I.

(1)

,
ffi

S:

*

W ^^:
i&
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4 10

15X: 80%

36—48

4 C 20mM

70% 0.1% 5—10

*t

2—5mg/L2 4-D MS Ne ), 4
6

1—2

• 428 •



3

a.

b.

C.

(2)

SOnozukaR— 10

Macerozyme R—10 Pectolyase Y23

'f

0.3—0.7M

CaCl:i

KH.PO,,

5 PH 5.G



(3)^?S

1^: :
3 ^

14'<

««

(4)

» 40— SGfUn ^
3—4; H

15—20%,

lOOxg 7— 10 §
Ficoli PercoU

»
2.

(1) S
(3 Hi

^
^

>^« «
|K

« Is
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^
fill

2 4 D (NAA) ^|(^ (.1
ii lBAP)

0. 1.—2mg/l,

;K a:

5.5-5.7, : B^OK

(2)

®
mw.n ^ fs?

10^--5xl05/ml

G

S

fft

S(
ili

S 40— 100111

PHf
;:

. 25-0 .
5[U fi:; liK

®

*

^ 1^

43—45

• S % ;§



4(rc 1—2

®

©

X

'

•

• 432 •'



X

X

(3)

II

104- 5 X

105/ml

2000— SOOOlux

22—28X:

6;

28—

• 433 •



s. ,
--

K

ife

^ MS It

ft '

6- ;;^ ,L

0.03—lOpM. K
24—!'

* &
a ;^ —

Pfi 1%

24—D 24 D

4.

i

(1) K::
• 434 •



®

-

0.2—0.45iim * 00

lOml

Bi;

®
70% 0.1%

O.SM CaCl,.2H,0 3.5mM,

KPI^PO.O.rmM, pH5.6o

Onozuka R-IO 2%,

macerozyme R— 10 1%,

PH5.6

1>1(0^*
iL-KFfl0.454m ^

(2)

® 70% 2— 3

3

© 0.1% 4 fflS, 3,
® t« *

4 5ml 6cm 101,,
©

3— 4 ^

• ^; ^

*

• 435



® 300

lOml

® 500 3— 2

®
2— 3

®
ii - 5

xl0V'ml

©
imm 25t:

® 10 i

®(
©

1:1 40—45:Ca

0.6%

© 1.5—2mm
-

®

@ &
(
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1960 Cocking

f

f3

^
40

" "

1.

(1)

Carlson 1972

0.25M)

PH[
0.05M CaCl2

0.4M S". pH 10.5
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25%
PEG

(2)

(PEG) 2530% PEG

PH PEG

1540 4000 6000 PEG6000

PEG

PEG,

PEG,

PEG

PEG

PEG PEG

P£G

A(ConA) PEG

15% DMSO),

fS

PEG (PVA)

500 PVA
PVA1400 PVA2C)00 15% PVA

0.()5MCaCl2

Pi

(3)

1979

• 438 •



PEG pH

1 2mm
CaCl2

(O.OIM),

2— 4 0.5—1M

K 500—1000 /cm 20— 50

1
2

10
4 /ml

105/ml

2- SxloVml

CaCl2
B

2.

• 439 •



#

A + B)

(1)

Melchers(1974)

«>

3^^
(2)

a
(NRO

• 440 -



NR (nia

cnx

NH-

3n

(3>

—
5-^ S- (AEC)

5MT

AEC

(A2C)

,

"'
i'lk

img/1 D

img/i D
D

, • 441 -



Hamill 1983) a

(
(4)

(FACS)

• 442 • .4



^

(5)

f

• 443 •



3.^^
(1)

1^1^ -
, S

s§

'
(2)

»

-di

• 444 •



(3)

&

1,
618^ , S

BS

Blj^

© I

I 15-

DNA
DNA 1'

I

fr

mum
• 445 •



I

@

(4)

DNA

DNA DNA

DNA DNA
DNA

DNA DNA

Saul DNA
DNA

X
DNA Southern

DNA

(5)

F2

• 446 •



!;

4.

(1)

©

©

(D

70% 0.1%

I
II 2% Onozuka R—10 . 5%Driselase,

"

l%Pectinase, . 5% Rh.ozymeHPl50,

0.1%PectolyaseY2S, '
0.5M 0.05MCaCl2*2H2O,0.7mMKH2PO"

pHl0.5

PEG) lgPEG(1540) 2ml 0.1M

10.5mMCaa2 0.7mMKHi^POi pH5.8

(2)

• 447 •



® 0. 5ml

4ml II 2rC 17—20

105 - 2xl05/ml

® 6cm 4
5

15(^1 5

© PEG450^il,
10— 20

® , 1G-- 15 0.5

© 3—4ml

- ® '

-

® 2— 3111

® £11

(""
DNA

i$& Ti

Ti?S
Ti

• 448 •



T-DNA g

1.

(1)

MS
MSIC: 451 MS

lmg/ml

©
lOGmg/ml 4'C

20'C K:

Cefotaxime: 5Gmg/ml -20'C

lOirg/ml tgi 4t;- 2(rC

• 449 *



le

20mg/ml - 201C PC

[rq lomg/ml 4\ -20'C

10%(v/v) 10—30

5 MS 25^(

1000lux)

®
l()%(v/v)

20—30 5

4cin MS

(2)

® 25 C 600—lOOOlux) 3—

6

© W S—lOmm

IV^iSIC img/irJ CefcT

taxi me (500Mg/ml), aOOM^g,/ml) 5(Hig/

ml) lC4xg/ml)

® ^ 3— 6

.
5mg /ml MS

.
25mg/nil

MS

® 25X:

MS

2.

• 450 •



(1)

C58ClRifr (PGV2260)

C58ClRifr (pGV2260: :pGVl503)

C58ClRifr (pGV2260::pGV941)

©
SRi 24X: 1(5/8

Ai 6— 8

®
(i) A, (
1/2MS 1% 0.8%/
(ii) A, (
Bs 250mg/l NH4NO" 3% 0.5g/l MES.

(pH5.5)a

(iii) As (
Be 250mg/l NH4NO3, 2% 0.5g,/l

MES (pH5.7), 40mg/l 0.8% img/l 6-

BAP), O.lmg/1 P IAA), 500mg/l Cefotaxime,

50— lOOmg/1

(iv) A, (
As 200mg/i Cefotaxime, IAA

'

(V) A, (
1/2MS 3% 0.5g/l MES(pH5.7),

0.8% lOOmg/1 Cefotaxime

© minA

60mM K,HP0,.3H,0 33mM KH.PO^

• 451 •



r.SniM (NH,)oSO, l.ymM

ImM MgSO, 2g/l

50mg/l Bio

(2)

0.25cm2

A2 9cm loml 12

® 25k;l 2

® 500mg/l Cefotaxime

© As

® A3

© 3— 4

A4
2— 3

As

® NPT—11)

lOOmg/1 A3

® Ai

3.

0.1—1% 20%

1' DNA

452



«

(1) *j

SRi

©
Ks

(2)

® 0.4M O.lmg/1 0.2mg/l

Ks

1 2xl0Vml 9 5ml

4G()lux)

3

5(Hil

1-100(:
32—48

Ks? 5

Cefotaxime, 500^18/1111 3

—

6xl04/ml

© 10—14 Ks

10

©

lOOmg/1

®
200—500/ml

• 453 •



® 4—r> 2nun

Ka 2mg/l

MS

4. PEG

DNA; Ti

DNA
PEG Ti DNA

(1)

Ti 24

® SRi ft

® K3 3
F NaCll40mM; KC1 5mM, Na,HPO,0.75

mM; 5mM; CaC" •2H20l25inM CaCl:

40ml

pH 7.0 lOOml,

® FP PEG6000 F PEG

40%
(2)

® Ks 5X105/1111,

iml

• 454 •



© lOVigTi DNA( 25

—

5(Ha1)

(D 50H1 (img/ml) DNA

® O.SmlFP 30

© 2ml F 21X:)5 4 5

PEG 13. 3% 1.6% Ca2+

40mM ll5inM

® 600 /

250mg/l

Ks ().4M)

50%
® 26^

24

® 12 SOOOlux)

® 1:1 K3

® 0.3M, 0.3% 1G

4

®
5.

2

X10_ 8 5(HxgDNA/ml

100 DNA DNA

10-3

(1)

Be 0.4M 0.5%

455 •



RIO; 0. 2% R—10; pH5.6

©
Be 0.4M pH5.6

®
Bs 0.4M 750mg/l CaCl,, 250ir'g/l

250mg/l NH4NO30

® EP

0.4Mffi 4mM CaCl^j lOmM Hepes (pH7.2)

®
0.2mg/l 6- O.lmg/1

©
50mM Tris (
0.12mg/l leupeptin

1% p-EtSH

NaCl

® 0.7%

(2)

®
© 5(Him 600

9

© K7

«

(4) EP

6.25 X 106/ml

© 200H1

© lOixgDNA; ll^tlNaCl 150mM

10
3

—

4

- 456



® 95%EtOH EP 2—3

.

® 400v/cm 200v 200HF) 50

® 10

22—24 1:

@
•

45— 55

® 600 / 5

© i£ 75— 12(nil,

Epuendorf

® 1/3 5— 6

12—l5Pi

® 45—60

® 10[xl 800H1 20(HilBiorad

2
5—60

® 595nm

lOOPg 4 6

® II

(

&

• 457 •



'

1.

DNA
DNA

1/2 1/4

Gi G2

(1)

• 458 •



© EMS)EMS^S
GC/AT

EMS S. cerevisiae

EMS 13. 5

0.05—0.5%, 1

1.5 EMS

© N- MNNG)
MNNG

S. pombe DNA

MNNG
EMS pH7 7.

5

PH 4. 5—6 pH pH

5—20mg/l

0.5

2 X 10- 4
1 .1X10-%

MNNG
® N--N- NEU)
NEU

MNNG
NEU 48

O.lmM,

NEU N. plumbaginifolia

• 459 •



^
®

M

(2)

UV)
I

UV S. cerevisiae

DNA UV

UV DNA UV

UV

UV

UV

33 /mm2 1000—1500 /mm2

TJV

X

DNA
DNA .

I

DNA X

DNA

X

X

• 460 .•

I



X UV

750 1500

X

Y

Y t
DNA

enCoi^Y

Y

1 5xl05/inl

0.04—O.lGy/ SOGy

6°Co

2.

(1)

'

#'

!
1 2

2mM 1

, ,
• 461 •



(LT) imM imM

(2)

9cm

t

5-

5- P
(BudR)

DNA,

BudR

- 462 •



BudR; BudR 1.5

BudR; BudR'
BudR

ATP

"" ATP

ATP
BUdR

1 2mM

(
15

©

30 300

ii,

• 463 •



1.

5!

1®

(1)

(2) e
#1

10—
100

Euphorbia mini)

MS 28
-C 10

10—100

23 7

12

Q10

- 464 •



3

pH

(TLC) HPLC)
GC) MS)

(RIA) g»
f ;

2-
.

(1)

2 3%

2 00

o.img/1

Smg/l'3 3

2 4 -.D
°

"

( 2 )

M

-
• 465 •



(3)

15

(4)

^
• 466 •

1



5% 30

10%

5%

30 100

2L 2000()L

(

46 7



^
DNA

(

' <o •>

i ';' [

i s-^i

5-1

^^

1.

(1)

• •



Sal-:ne G: l.lg NaCl 8.0g KCl0.4g Na.MPO,.

7H2O 0.29g KH2PO2 0.154g 0.12% iml MgSO, 0.151g

CaCl, .H,0 O.Oieg lOOOml,

PFBS: NaCU.Og KCl0.2g Na.HPOj.lSg KHJO^

0.2g 900inl CaCl22H2O0.17g 1000ml

MgCUeH.O O.lglOOOmI 2M HEPS 2ml
. 12 % iml

© lONNaOH pH7.6

Tris-NH^Cl: NH^CUKSSg lOOml Tiis2 .059

lOOml dH 7. 65

(2)

Wg3-h(HGPRT-) T 8-

SCmg./ml) 10% RPMI1640

0.25% IX 10
6

5ml SalineG, .2inlPFBS

3ml 15mlTds—MH4a

371C 10 lOOOrpm 10

2—3 381111601106 0.2

ml PFBS,

O.lml 10_ 3
9 X%

34t 18 4'C ,24

-80 'C

8W 10cm 15 • 5

9 NH4CI 1 Ti'is .pH 7.2
(3)

(D 0.2ml O.lml

20 371 30

1X105 12cm 2
)

5ml HAT20% RPMI 1640 1 x lO—^M

(H) 4X1G-3M A) 1.6X 10 — T)

469



iXlO—SM 37C

HAT

HAT

(4)

Giemsa—11

2X10 2
,/

2— 5 60T;

2 3 7°C 5%Giemsa (0.05 M
Na.K^^O,, pHl 1 10—20 37t )

2 .
(PEG )

(
'

1.

70%

B

22—25mm

40ml 15000

fpm 30 1^9 2910^^§/1«1
B '35—37C 17600g 20

• 47 •



If 10—30 -
3:1) Giemsa

400

!Tel
B

XT

b

a D "

M 2

'
2.

""
; 90

1 6% 1
—

3% 37t: ,5%CO, 90

5%

471



IxiDVml 5ml iml

13()gl5

98%

3.

(D Earle EBS)

g^i 0.5mlEBS 400

/ml) 101 15

0.25ml 1—5x107/
ml) 15

3—5 37

45 EBS

(

ffl

2 X 10Vcm 2

(D 0.02—0.2p.g/ml (

(D S7t: 24—36

® 24—36 1/3

15ml
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® SGOg 3

^
@ e>

5— 3

47mm 3pm

18xi8rmn 1.0—1.5 X

S7°C 12—24

@117.4
® PBS (pH7

.

4 ) 3% utaraldehyde

Hoechst SS258(20^ig/ml) 5

©@
= X ] 00 -iM/Q

gyg
X100

@ »
10:1

® 800g 2

• 473 •



®lml5?^
400MW

® 1@ lOml SOOg 2

a

@ 2ml

37°C 30—45@
(

10-5 10- 7

2—10%

0.1% 1%
3000 SOOOOKb DNA
'

1. pH 3

(1) HAG iO-6M 10-4M lO—M

S Gi-S S

(2) TdR(5x 10-8M TdR + . 2^ici/ml 3HTdR)

(3) S G2 500g

PBS cpm/

(4) 0.075M KC1, 2—4Xl03/ml) 10—

20 5'C

(5) 220g 5

(6) 10—7 /ml), 0.05M NaCl,

0.05M 0.1M imM CaCl,, imM MgCls pH3 0)
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(7) 15

(8) lOOOg 30

(9) PH3 75ml 85% 98. 6g)

PH3

(10) lOOOOOg 2

( 1 1 ) • 02M Tris -HCl(pH7
• ) SmMCaCl^

lOOOg 30

(12 ) 50ml
. 02M Tris-HCl(pH7

. ) - 3mM Cad ^

2 X 10 8 /ml)

(13) ( ().02M Tris

-HCl (pH7) - 2mM CaCl^ -
. 05 %Trilon x - 100)4— 6

(14)

(ISHOOOg 30

2 . PH7

(1) GHTdR
( 2 ) PBS

cpm/

(3) 0.02M Tri3-HCl(pH7.0)—3mM CaCl^

1 2 X 107 20—30 0—5C ) l%Triton x

100

(4) lOOOg, 30

(5) Triton x—lOO

3.

(1)

22()g 5

(D MEM 10% }

475



lOOOg so
50

—

75%

-

llOpg/ml- 70000)

5%C02 37C 90—

6X 106 /ml

(2) ^5
locm 2 ><10 6

HEPES 2mM HEPES pH/.l, 137mM NaCl,5m

MKCl, 0.7mMNa,HPO„ 28inM

2 .'5X106 /ml 1 6 2M CaCQ,

10 5 X 106 2 rnl

30

20ml (MEM 10%

4 37°C

5ml 50/qDMSO loml 30%DMSO(
30

lOml

18

10

(3)

HAT
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@©
(DNA

1. DNA
SOmgDNA lOOml 50mM Tris,250mM NaCl, 5mM

EDTA pH8.3 37°C

9(rc (10 RNaseA50pg/ml

DNA 37 1; 1

It SDS 500M^g/ml 0.2%(w/v) 37 1 2

0.1% lOmMTris pH

8.1 ImMEDTA, 10

DNA: 50:48:2) : (24:1)

DNA,

DNA :
37t DNA DNA

4t: DNA,

2. DNA
lOmM Tris, 140mM NaCI, pHS.O)

DNA

1

xlOVm SDS 0.2%, SOOHg/ml

DNA
RNase A 50M.g/ ml 37 1

25(Hig/ml SDS 0.2%(w/v) 2

DNA
DNA lOOkb 0.3%

A(50kb) HSV- l(160kb)DNA DNA
' DNA DNA ;

50CHig/mlo
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3.^DNA
DNA

HEPES 2XHEPES

pH 7.10±().05(— HEP
ES HBS) pH) 2 xHBS(50mMHEPES280mM

NaCl1.5mM0.22Llme - 201

2 xHBS pH

CaP04-DNA lOul DNA 230

DNA 250

mMCaCl2 iml 2 x HBS

DNA-CaCl2 2XHBS
30— 45

fSDNA

4.

2

LTK-, APRT_

50,-'.g/m:

5X105 /ml 10% lOmlDu-

Ibecco Eagle DME) iml^
DNA loml

36°C 6%C02 4 12

21

5.

DNA,
APRT HPRT TK

"
APRT+ 5(HiM lOOuM

||
HPRT+ HAT (HAT:

||
15k/ml l|^g/ml 5^^8/1111) ||



dhfr MTX( L

0.1^1§/111

DNA

(

1.

Leitz

(1)

70— lOOfxm,

10—15nm imm

2—3mm 15—20°

(2)

0.5k'm

50ml)
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T

100^.1

(3)

25mM

HJEPESpH7.5 PH

Nomai^ki Die

2.

(1)

(300llJ/ml)

5%C02 37t^

(2) DNA^
DNA

DNA /

/

DNA

. 1-0 .
3mM EDTA

aUOmM Tris-HCl/0.25m

M EDTA,pH7.5; (b)5mMNaCl/5mM: Tris-HCl, pH7.4, O.imM

EDTA DNA



15—30

(3)

DNA

30—50%

DNA

P 90°

DNA DNA

37°C5%C02

•
60—80%

(4)

Fi

DNA

481 ,



SJL CBA C3H C57BL/6 Fi

Q57BL/6

(5)

DNA

DNA Southernblot

(

1975 K6hler MUstein PEG)

""' "
"0
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(

liGPRT) njg
TK)

W
DNA

' DNA HGPRT

^ 5-4

i 16

1.^^
6 ^

ft

37'C —

20C, - 70'C

r:

l-20(-il, 50-200^1

24, 96

25cm2, 8 0cm

2
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->| PEG
I

OO0O 00

HAT

T ~®©®® HA

=^ .

'M^^^
€)© ®® ©©

©®® ©©© ®® ©©
A B C D

E

^ ^ (10."g/ml)
fik lOrag/ml ®®®®

f€5-4
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BALB/c

S
Lou

1
17

P8-X63/AS8 65

NSI/l.Ag4.1 65

K

M0PC-21

X63-Ag8.653 53 X63-Ag8

SP2/0-Agl4 72 (X63-Ag8xBALB/C)

FO 17. SP2/0-Agl4

MPC1I-45.6TG1 .7 62 y2b K BALB/C

S194/5XXOBLI.I BALB/C

Y8-AS1.2.3 39 K Lou

YB2/3Ag20 (Loux AO)Fi

IR983F Lou

2.

(1)©6—121—10^^8 10

—

50Mg lmg)

2— 3

) 4
6

3— 4

(2)
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PBS ( 3 4

I

2

1 5X107

3 4 6

2 PBS

3— 4

3.

(1) HAT

100 X HT(10mM 16niM

136. img 38. 8mg -, lOOmlSO—

3(rc -2 o°c5e:

©100 X A (4X10-5M PC

1.76mg SOml IN

NaOH lNHClpH7.5;
loomi; - 2 (rc»

(2)

®
DMEM ( Eagle's

RPMI—1640
450ml '

lOOmM 5ml

5000lU/ml 5mg/ml)5ml

200mML- Sml

5Gml

HT

lOOml imllOOxHTpe

HAT

lOOml iml HT iml A

( 100X )

(3) 50% (W/V) PEG

PEG (M'WISOO 4 000) PEG
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SO'C ( )
RPMI-1640 2(rcr:

(4)

70%?^

5inl DMEM[
RPMI-1640

500g 5

2 5ml 3%
ml

10 8 2X10 8
2

2—3ml

SOOg 5 PBS 2

3X10 3 10%

105/ml

4.

(1) HT A
PEG 3rc

(2)

10
8 /ml), 95%) RPMI DMEM

(3) 5:1

10
8 2X107

(4) 500g 5

(5)

1.5inl50% PEG
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(6) 2 5ml

51111
(7 3 500g 5

(8) 24 5()ml 2XHAT
0.5nU ( 10 6

5X10 4

lOOml IX HAT

linl lO 8
1

4
5

(9) 5 Xloa 500g

5 24 10 6

(10) 37'C 5%C02

(11) 4 5

HAT+

(12) 7—10 HT+ lml

(13) 8—14

imm

iml iml + HT
14

(14)
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fl; SB'—f

2:1

5.

(1)

1 96

0.1m CO:

(E

1000 24

30 /ml, 96

O.lnU(
© 10/ml

96 0.1ml

® 3 /ml

® 37tn 2— 3

® 1 5X106

(2)

6.

1 5X10 8
)

20%

10%4t
30()g 5X

10« iml - 7(rc

3rc— lomi



2

7.

(1)

25cin2

80cm 2l 75cm2

—loVml

5%
(2)

BALB/C Lou

1000

0.5ml 8— 10

— 107

2— 4 70%

,.
lOmlfi

50inl

0.02% a 4C- 2(rc

8.

(1)

40C 2 000Cg 2 ^^;^^
(NH4) 2

S04 it

40% 3

2000—lOOOOg 5

40%(NH4)2SO 4

© 4

4C 1
lOmMTrk—HC1 (pH8)
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1
2

@100111 10 280mn

img/ml ]..4

® DEAE—Sepha'.e lOOmg lOtnl

DEAE—Sephacer lOmMTris—HC1 (pHg)

® lOmMTris—HC1 (pH8.0)

Au<0.01
® Tris 0—SOOmM NaCl

ml l'g)G

3

-lOmg, 95%

(2) A—Sepharose

(X ig A—Sepharose CL— 4B, 200ml

i& (pHS.O) 30

4ml) lOOml pH8) lOO'ml

(pH3)

a pH8

mi 20—25mgIgG 0.5-iml/

©5111110111\1 pH8) A280

nm, 0.5m!

A

5ml) IgA I'gM

IgGa

5ml0.lM (pH6) IgGi

@51111 O.iM pH4.5) i'sG2a

®113 . 5 IgG2b

® 2) ® ® iMNTaHCOs pH

7. 4
@50111^ fiJT PHS.O
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4t

(3) IgM

IgM 2inM

(pH6)

lOmM Tris—HC1, 0.15M NaC!(pH7.2)

IgG Sepharose 6B 1

IgM (IgG )

Sephadex G—200 1 5mM
Tris-HCl(pH7.5)

0.1M Tris-HCl(pH3.6)

9.

IgM )
(1) - 7(rc- 2(rc

4C

(2) - 7(rc 0.1% 4t:

(3) IgG IgM: pH 100—200mM,

1--lOmg/ml 0.1% 4C - 70*0

(4) :4t: 50%

- 2(rc

(
pH
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^

1.

^ (ELISA)

^ :S
,

ELISA

i

IRMA) rc

§1

')^
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lOOW 1 10."g/ml

10—50yg

/ml L- a 1 100^^1
5X104— 5 Xl05/m 45— 60 0.1—0.25%

3— 5 4

'

(1) ELISA

'

4 7

0.1—0.2ml

@ PBS
) 2 .

4ml 50."g/ml

6 1.2ml 1

1 1/6:1,
_

(D 96 1 12 lOGMl

2 lOGMl 2

7 12 64 8 PBS 4t

® 0.5nig/m ESA) PES, 1 00

1.6ml, 10 1

1:10000, 0.8nil PBS 100

0.8ml

© '
• 494 •



© BSA(lomg/ml) 1%)
1 0.05% 2 PBS 3

® 1 100(tl 100K

2 2 00 11

I

2 100

1—2 PBS 2 0)

3

100 Ml 200— 500

( PBS+0.05% 2

2 PBS 3

® 100 ."1 £ 0.04mg/ml

0.05M O.ISM O.OlXHgC^ pH6)

1 50^^4
492nm

©3510^^§/11111^- lOOMl,

2 PBS

2. 4ml 5 X 10 6 /ml

6

7.5X104 /ml

1 1

100^1 5 2 2 2 8

45

®PBS 0. 2 5% 5 PBS 3

niOOMl BSA(10mg/ml) 1%) PBS (
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0.02% lOOmM 4 C

® ©
0.05% 20 PBS 3

®

® ®
(2) £LISA

96 ;\ lOO/tl

0.02MPBS + 0.15MNaa pH7.2 4 t

3rci—2 4 °C

0.1%NaN3)

m 1

J) lOGfilBSA aomg/ml)

0.5—1
© (PBS + 0.05% 20)

® 50— lOOMl 37 1

1 2

PBS

©©
® 100M1 200 500) Ig 371C1

®
100^ 37 0.5— 1

50/a4NH2SO4 A4 9 2nm

100/^1 L- lOMg/ml), 2

PBS

100^1 1 1.5
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4 'C 5 2 00

—

400g)

PBS 0.25%
5—7

PBS PBS BSA(10mg/ml)

+ 0.02%NaNs + 100mM 4 t!

® ©—@
(3)

® 4
7

0.1—0.2ml )

(D 9mm 6X6

1

Img/ml
•
5mg/ml ,0.25 mg/ml ,0.125 mg/ml •

06'3mg/

ml©1^^1 img/ml

^ O.Smg/ml

*
© 96 lOmg/ml BSA 1% 15

'

® 1/50 1/100 1/200 1/500 1 000

ff-
1/50

1/5C 1 0G

3— 5

©68
O.Smg/ml BSA PBS) IgG 100

® ®
® K 1 4- -1-

(3mg/ml, 5 PBS ( 0.01%

H,0,) 5— 15
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ELISA—
>

] ."1

2.

(1) (RIA)©9650^^
(lO-50/tg/ml, PH7.4 PBS 37t:2

(
100MlPBS-05% BSA 30 PBS

-0.1% BSA

37°C 2

©88-0.1%BSA

©10GO0cpm 1 25
1 lO^tCi/^ig)

1

25
1

A(40MCi//ig) 371:2

® ®
r

3000cpm, 100cpm

2—3

(2) RIA

IQOgl L- lO/ig/ml) 2

PBS

100^1 PBS—0.1% BSA, ?117.41

• 49S •



2X1() 8 /ml) 1 4t: ^OOg 5

*
0.25% PBS 5

PBS—0.1% BSA

® 5(^1 4 'C 1

©©
lOOOOcp:.!!

1

25
1 . A,

4 'C 1

. ©
® r 200cp:m

500—3000cpi'ri

3.

,« ft,

(1)

SR£C) 0.9%NaCl)

500g 3

img/ml SRBC (
)

0.9%NaCl 0.01M pH5.5)

mg/ml CrCVSHgO

5

© 400g 10 SRBC

SRtC 3% 4 1
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© Easle

5% O.OIMHEPES, pH7.3)

5xl0V;nl 96 U

® SJR3C ml 4 X 107

50/^1
40Gg 15 30

5 SREC 10%

(2)^^16«5^(1)10 5—10 610—100^^
4 C 30—SO 1 2

37t 30

1:10—1:20@^^3 0.2%

( le

5—10%

(3)

1%BSA PBS

l%(v/v) 50."

1 2
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50(il IgG ]-

4.

(1) 50^^8/11111^-
30

(2) 1%BSA

(3) 15

PBS+1% BSA 3 1

(4)

0.5— 1 PPS

(5) PBS+1%BSA

(6)

S

H 30

(7) 5)
(8) 6)tfl

0.05% 33,—
0.03%H2O2 PBS 30 PBS

(
1.

EUSASDS^5"
tg

(1) 0.5ml

NH4)2S04 3
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4 t lOOOOg 10 c 40%(NH4)2SO4 2— 350/^63 PBS

(NHj.SO^o

(2) 0.0lMpH7.4 PBS 1%
3ml

2—Smm
6

4 6mm

(3) 10—
10—

IgGi IgG2a IgG.b, IgGs IgM

(4)

12— 24

0.25% ( 5: 1:5

2.^^̂
Western

(1) SDS- -PAGE(

(2)

0.45/im)

Whatmam 3mm

0.5011

i

SDS-PAGE

-PAGE
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(3) SDS 25TnMTris'HCl]92mM

pH8.3)20%(v/v) 0.002%SDS

0.7% 6V/cm/

100000

5%—20%

PAGE 50000 10%

2

(4) 0.1%

10%v/v -45%v/v 1

70%V/v 4%V/v

0.01M PBS-0.3% 20

50mMTrisHCl 150mM NaCl, 3% BSA,

5% 0.05%NaN3(pH7.4) (
1

2

(5) 1)

0.25% 5:1

:5

(6) --
4)

4 16 50mMTrisHCl 150mMNaCl3%BSA

0.05% NaN3 (pH7. 4)

(7) 50mMTrisHCl 150mMNaCl(pH7
• 4)

(8)

1:100 ELISA

pH7.4 .OlM PBS)
, 1

•

(9) 7)
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(10) 10

3mg/ml 4- -1- It

PES 1:5 H2O2(0.01%)

(U)

(12) 1

(

(EB !
I n
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?;
1

a

e

2
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ff K" .

?

1980 Seclier Burke"

a

n
RNA

DNA

f
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s!s:,

SO

DNA
DNA

DNA
DNA

DNA

1972

SV4() DNA P22 DNA
DNA

1973 S •.
.

DNA 70

• 508 •



1
»

K

(
DNA

" " "" ""

(

«
::§

ffi
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>

(
!^NA

'
1.

DNA
DNA

DNA

1969

DNA

DN A

2.9X 10
9

1970 77 1973>
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126 tTl tRNA^^'H
1976 8

193

tRNA

tl: -

2.

DNA— .

P

DNA,

DNA

DNA

""

DNA
Ikb 300kb

6kb

DNA

SS

ColEl

,• 511 •



1000— 3000 DNA 40— 50 % ,

1 3

DNA

pSCol

aMB9 Xdv

ColEl 4
^

SV40

T4

DNA

DNA DNA

(

DNA 4

DNA T4

DNA DNA '
"" DNA

BS

3. DNA

37 30

DNA

• 572 •



DNA

DNA
mRNA lac

trp petrp lac tac PGK ADHe
SUC2 PHO5

G SD SD AUG

• 5/3 •



Bacillus amyloliquefaciens cc

a—
10

5
/

90%

2

30— 40

DNA

DNA

• 574 •



46

(
;

(1)

(2)

20—30

Fi tRNA

(TyrTs) ATP
tRNAT>' 3^ TyrTs

3.1

11

8

""
1.5—

a
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»

1^

(1)

— X—
•

(2)

(

1 .
DNA

DNA
50—60

51

1982 " "
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]98'3 '
SO—40%, 10%

proinsulin)

L:

HGH)' (HCS)

191 DNA
CGH) mRNA

cDNA PBR322——SV40

IL-1.3

(CSF) B BCGF) (MAF)
J^g) EGF)

f§ vin

EPO) DNA '
ap

1980

DNA CX- FDA

1986 10 cA

3- i9SS

a-

a-

a-
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a(IL-a)

T CTL) (NK

K 1983 DNAIL-C(
1984 3 DNA

-a T

DNAIL-(x

Kaposis

DNA IL- 1 IL-3

i'L-l IL-2

T

(TPA)

TPA TPA

TPA

vni

1981

1980

1984

5X105 /

TK

(HA)



in

3-

TNF)

—— EPO)
2.

SI

SLP PUC3 R4
SHi ttCsi

DNA DNA

SCPi (PSVi) SQPi

1980

thrA

Thr Thr-ILe

thr thr PBR322 Thr-

48 30g/l

L- 70— 90

60g/l

1978

•
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1980

Ricnaud DNA

PBR322

50 T0CR21

daPA

DNA
T0CR2

1

S.

DNA
DNA
DNA

DNA
mRNA Src mRNA)DNA

CMC DNA

4.

• 520 •



1982

NPTII)

5-'-3- (EPSP)

1985 Comai

EPSP aroA
5" 3^

1986 Shah

EPSP EPSP

cDNA, DNA CaMV) 35S

17

Prowell • Abel TMV) cDNA

CaMV 35S

TMV
Bryan
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(CMV) RNA DNA
CMV

BT)

5" 3"

10—30%
DNA DNA

DNA DNA

19S3

1987 J.Paul

Sinons iS-

GnRH)

AntluSuy J. GnRH

DNA
Readhead.

C MBP)

« ""

• 522



MBP

Saviol

""

200

……
DNA

;

(

DNA ®

• 523 •



rff

DNA
DNA DNA

DNA

DNA -
DNA

i!S

©DNA
®

DNA

»
®

3 DNA
®—

fi

©
DNA

DNA
DNA 3—5« DNA

DNA
DNA DNA

• 524 •



( DNA

DNA

DNA; DNA
DNA DNA

RNase RNA

SDS

iiy^ RNass RNA DNA DNA
DNA

DNA RNA
DNA

DNA
DNA DNA 10—

25% DNA

1
.

DNA
lOOmlLB 37'C

® 2000g 20

5inl50mMTris-HCI pHs.0,50mM EDTA

-2(yc

lOmg/ml 0.25M Tris-HCI

pH8.()) 0.5ml

45

® iml STEP 5(rc 60



STEP 0.5% SDS

,

SOmM Tris- HCl,pH7 .5,0. 4MEDTA,

proteinase K(lmg/ml

@61111 5

1000g 15

® 0.1 3MNaAc (pH5.2)

©2 DNA

DNA 5ml 50mM Tris-HCI pH7.5imM EDTA,

200Mg/ml RNase A 4t:

®DNA

@ lOOOg, 15

® 0.1 3MNaAc, 2

DNA

® DNA 2ml 50mMTris- HCl , pH Z . 5 , 1 mxM

EDTA 4t
2. DNA

Ig

20inl TEN lOmM Tris-HCI, pH/ . 6 , imMEDTA,

lOmM NaCl) 6500rpm 4t:5

lOml SET 20% 50niM Tris,

pH7.6,50mM EDTA) iml I5ing/ml TEN,
37t: 30

© lOml TEN iml 25%SDS,

® 2ml 5MNaCl

5

© 6500rpm 5 4C
® - 24:
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1) 5

® '2 95% *
® DNA loml TEN 4C

DNA

[J0. 05ml RNase lomg/ml RNase O.lM NaAc,

0.3M EDTA pH4.8 SCTC 10 37 1 2

0.5ml pronase 2mg/ml TEN 37
°C 15

1

©5«11 5ml -

5

® lOml-
® 2 95% 95% fi .

2— 4ml TEN

3. DNA
5ml

'

25ml IM NaCl 41 1

25nil TES(5mM EDTA, 50mM Tris

pHs.O, 50mM NaCl)

© Sml TE(50mM Tris, pH8.0, 20mM

EDTA)

® 0.5ml 2mg/ml TE

37 t 15

[I
0.6nil Sarcosyl-pronase 10%Sarcosyl5mg/m

pronase TE 37 1

5ml 2—3 5ml

NH4AC 0.3M 0.54

® 70%

DNA 1—2ml TE 41C ^®0.5%DNAT^is•HAC
pH7.8)
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4. DNA
YEPD ( 2(3g, log,

20g) 3(rc lOOOml '

6500rpm 4°C, 5

(E 60ml 6500rpm, 4t , 5

SB 0.2M Tris-HCl,pH7.5,

1M O.IMEDTA, 0.1M2- 0.25g/

ml (40ml) 2ml Zymolyase(lmg/ml TEN 3(rc

1

TEN lOmM Tris-HCl, pH7.6, imM

EDTA, lOmM NaCl),2ml SrS( 1%) 0.5ml RNase

• lOmg/ml) 37t: 2
lml( 2mg)prd-

nase,
2

©651 30© - 1:1) «5
6500rpm 4°C, 15© - ®

® 1/25 5MNaCl 2 95%

DNA 50ml TEN

@0.11111 RNase 37°C 1

® © RNase 1/25

5M NaCl 2 95% 5

® DNA 1 5ml TEN

4C
5. DNA

d: Warhig Blendor

• 528 •
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(D 1 5

© 1G 0.5M EDTA (pH

8.0)100f'!'g/ml Proteiiias? K
. 5 %sarco::y"

® 5(rc 3

® 3

3 4 50mMTris-HCl(pH8.0)

lOmM EDTA, lomM NaCI) OD270

<0. 05 3

® lOOtig/ml RNase, 37 °C 3© 2

@7£
® DNA 0.3% DNA

lOOkb, DNA DNA 4t
6. DNA

DNA TE lOmM Tris-HCl pH7.6,lmM

EDTA)

(T 0.1 3M KAc(pH5.2)

2 95%

© -2(rc 5© DNA

®
® H 9 1 2

®DNA
DNA

0.1—0.4M DNA
0.lmg/ml DNA Im^I tRNA

(lOmg/ml 5

-70C DNA

, Beckman S\v'41 35000 rpm

• 529



7. DNA
DNA— DNA

DNA

K: DNA
l.Og 4. Og Sigma type305)

DNA

50ml 15ml

(EB)

56C 20

15t)

(CTAB)

©151111 - 24:lv/v)

©30'1"¥31 SS- 34 8000g 2(rc) lOOOOrpm, 10

50ml

©1/10 L.5ml)10%(w/v)CrAB 0.7M

NaCl

® 16xl25mm

® 30

® ISOOg, 10—15

®
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EB):50mM Tris-HCl, pHg.O, 0.7M NaCl,

lOmM EDTA, 1 % (w/v)CTAB(Sigma H5882) 1 % ( v/v)2-

50mM Tris-HCl, pHg.O, lOmM EDTA, 1%
(w/v)CTAB

8. DNA

70% log

a 4g

50ml 0..2ml 10ml 2x

95°C)

© 56t: 20

7-

9. DNA

56 1 12 2.4ml 1M

CsCl/EtBr (IM CsCl,50mM Tris-HCl, pHS.O, lOmM EDTA,

0.2mg/mlEtBr)

1M CsCl/EtBr CTAB

Beckman VTi65

2. 9inl 7M CsCl/EtBr (7M CsCl, • 1 %Sarcosyl

0.2mg/ml EtBr),

58000rpm4 4 0000rpin IS

320nm) DNA 19

iml DNA RNA
RNA

®NaCl 5
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©2 4 t^ CsCl 24

3

o

260nm DNA 1 .OOD = 5(Hxg/ml)

©1/10 2

-

2 (rc

DNA
® 3 DNA

DNA- 2 (rc

80%

10
.

Scutliern DNA

0.1 0.07

9cm 0.3

DNA
600

Hl EB) 56t: 10

eooni - 24 :1)(© lOOnlEB

© 1/10 10% CTAB (70Ml)-
16xl 2 5mm),

60(Hil) 2

2 C00g 15

2 0°C 800()g

15

/CTAB 40(nil iMNaCl

56°C,

/CTAB 2 80(nil)

- 2(rc

2 iml 65% 1

85%

• 532 •



CTAB DNA

®
©1(^11 DNA

® DNA 200-5()(Hig,/ml)

DNA Southern

I

RNA
RNA

11. DNA
- (1)

3N 49. 2ml 200nil ,

3N

0.01% (Paraldehyde)

4%

(1) 2(Hil 198ml

(ii) 8

i 6

(2) 1.5ml

140H1

ml DNA

150H1 3N

18(Hil

(3) 3(rc 16

—

2

DNA

(4) 600nni
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DNA) 5

—

/ml O.D.6 DNA

12 . DNA

® 2 00

2—4t:)5

(D

[

lOOOml 2

' ® 400ml

A 1 Polytron Waring

2 5

©4 Miracloth

lOOOml

® SOOOg, 4°C 10

25ml B

2000g 4°C, 10

3—4

® Percol

7ml A Percol

7ml 35%Percol 7ml80%Percol

A SOOOg, 4t 30

25ml

A 20()0g£^1^-70^
5ml

Vortex 10 5

5ml 50(nxg/ml

Promise 37t; 30

- @0.11111 5ml 95C 2
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1.7)

DNA

A, IM lOmMTris-HCl, pH7.2,5mM

MgCl,, 2mMe- 2ME) 2ME

2ME
B: 0.5% Triton

X-100

!it 250mM 20inMHepes pH7.8, 5mM
MgCl,, ImM 50%

lOmMTris-Ha, pH 1.2, lOmM EDTA, 5 mM
2ME, 0.5% Triton X-lOOo

13. DNA

I

2 . © F

A, 200

4C lOOg 10 1800g 10 4t)

25ml DNa;;e G 1' DNA DNA,

DNase 150—SOOHg/ml

EDTA (pHg.O) 10mM DNase

(D4t, l800g 15

® 7ml F 12.®

Percol

25ml F 4 1 1800g 15

® 25ml H
® / j;:; 221C

3 5m

@ 12-© ®
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F: 300mM 50mMTris-HClpH8.0

3mM EDTA, . 1 % BSA) ImMp-

(2ME), BSA 2ME
BSA 2ME

DNase MgC^
DNase 13mM 150—500pig/ml

H: 150mM NaCl, lOOmM EDTApH8 . 0

( RNA

RNA mR^NA cDNA

RNA RNA mRNA
RNA 1 5% RNA— RNA RNA

RNA
RNase RNase

SDS RNase

RNase RNA

0.5%

diethylpyrocarbonate,— 100C

5

DEPC 1 DEPC 1

RNase

RNasin ®RNA - 2(rc- SO'C

RNA
mRNA RNase

mRNASUt mRNA
mRNA mRNA DNA rRNA tRNA
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mRNA mRNA

RNase RNA
RNA RNA

1

1. RNA
85ml 30ml RNA

(0.15M NaAc 50mM Tris-HCl,pH9
. 0, 5mM EDTA,1%SDS,

2(Hxg/ml DEPC) 1%

© 3 30 30

25m! 4°C) ^45

4 °C 4X:

10 10000 xg
10

©10—151111 DEPC)

® :^3-- 24:24:1 )

@>{&(3 0.15M 2. 5

95% (- 2(rc) RNA., 2(rc 2

RNA 100G0xg 10

RNA loml lOmM Tris-HCl,pIl7 . 6,ln"iM EDTA,

0.1%SDS DEPC ;;if

25000rpm (Backrnan SW50.I 45 2—41

.

' ® K 10(mg/ml 37°C 20)>

2 --
NaAc RNA, 70% RNA—

RNA 95% - 20C

2. RNA
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0.7%NaCl, 0.01% TritonX-100

2 5. 25% 2 NaCl-Triton

log 25—SOmI

0.25MKC1; 0.05M Tris-HCl; . 025M

MgCl^, 0.25M Sucrose, pH7.6o

(D 10000 xg, 20

©8601011&113\¥25.2 0.2%

15iP)l 50%(w/v)

©413 SW25.2 25000

fpm5 *

® RNA 2()g icrnii,

RNA 0.15M NaAc, O.OSMTris—HC1 0.005M

EDTA, l%SDS,20pg.Ml HCl pH 9 •0- 3 --
1

® DiSPC SW40

40000rjpm 45 20—25t: '

NaAc 0,15M 2. 5 95%

RNA, - 2(rc 2

® 10000 xg, 10 70% 2 RNA

95% - 2crc

3. RNA
5—10
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5— 10 ^
50ml 4

250ml

30ml 40 SOOOg 10

8X50

® 4

©1/20 10%SDS, 0.5%- 24 :1),

2

® 50ml 2500g 10

250ml

10

3

@— 30ml 1/ 2

3M 2

-

2(rc

®4C 8000rpm 20 Sorval SS—34

)
@1 2ml3M pH6.0,4C 2

DNA
® o.iM 2

- 20C) RNA

RNA O.D2enm = 40ptg/ml RNA O.D2 3 o/O.D, «

o

= 2.O0

0.2M Tris-HCl, pHg.S, 0.2M

RNase , 30mMMg(Ac)2 60mM KC1- 20°C ffl 1%

0.31%(v/v)p-

4. PolyA-mRNA

RNA RNA tRNA
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RNA, mRNA 5% mRNA3^01^\ Oligo(dT) -cellulose

mRNA RNA PolyA-mRNA

PolyA-

mRNA

RNA Oligc- (dT)

A26 A28 A2 6/A2 8 ^2
' OUgo (dT) lOmMTris-Ha pH7.6, imM

EDTA, 0.1%SDS

RNA 5—lomg/ml, 65

5

2xOHgo (dT)

2 X Oligo (dT) lOmM Tris-HCl pH7.6l mM
EDTA, 0.8M NaCl, 0.1%SDS

RNA CHigo (dT) 2g,

0.9 • 5 rxOligo (dT)

10—15ml/

1 xOligo(dT) lomviTris-HCl, pH7.6, ]mM

EDTA, 0.4MNaCl, 0.1%SDS

® polyA-mRNA

©5— 8 ixOligo(dT)

2

3 mRNA
25—35 RNA No.16— 25

® © 65t

5 2xOiigo (dT)

©
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NaAc .
3M 2 . 5 95 % RNA - 20 t) 2

10000 xg 15 70% 2

@2—3 0.1NKOH Oligo (dT)

5—7 IxOligo (dT) 0.02%

NaNs) G

( DNA

DNA
DNA

DNA

pABl23,"p" plasmid/AB"

'

10—20

DNA,

5X10 Vml

150^tg/ml) Spectinomycin, SOO^ig 'ml)

12— 15 DNA
DNA

DNA

- '
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DNA
DNA

DNA - DNA
DNA

DNA DNA
DNA

DNA .
DNA pH pHl2

-12.5, H
DNA pH 12—12. 5

DNA
DNA—

SDSSarcosyl

DNA
DNA DNA

TritonX-100 Bri-58,

DNA

1 .
DNA

60mILB log

5gNaCl5g pH7.5, Ap 2(Hig/ml Tc25

^g/ml, Kan 10^ig/m 37t:

IGml 1 LB

37t ODe = 0.8 — 1.0

300Hg/nil Spectino-

mycin) 150^18/1111 37'C 16
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4500g 15 4t
® 30ml50mMTris-HCI, pHg.O 25%,

1 Oml 5mg/ml
. 25M Tris-HCI pHg.O)

lOmmDTA (0.25M, pHg.O), 15

® 50ml

5mUo% Triton-XlOO( . 25 M Tris-

HCI, pH8.0); 125ml 0.25MEDTA; 25ml l.oM Tris-HCI,

pHg.Oj 500nil

30

Beckman SW27 27000 rpm 15 1, 1.5

DNA
(pronase)

25(nxg/ml ( prcnase 37 "C 30

®37'C 30

® 0.5 50mM Tris-HCI (pHg.o)

lOOOg, 10 4C
® 0.1 3M NaAc 2 95%

- 2(rc - 70C 30@ 6000 xg 20
4
'(3© 18ml 20mMTris-HCl:iomM

EDTA (pHg.O)

® 18g O.lml 30mg/ml

@
® 65000 rpm, 15=C 16 40000 rpm 15^ 48

® DNA
DNA DNA
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DNA

DNA DNA

a.

-

b.

C. 1500g 3

d.
4

6

.

@ TE UOmMTi'is-HC1 imM EDTA,pH8.0)

@ DNA
g, DNA TE

2.
DNA

250—500ml

0.1 25% 0•lMNaCl0,05M

Tris-HCl, pH7.5o

0.5mg'nil SrC 2

20ml 4 .
8ml5M NaCl 1 .

2m 1 •
5MEDTA

(pH8 . 5) ,26ml 2%SDS— .
7M NaCl

4C 18

® 15000 xg 45

.
3MNaAc

2
- 2(rc 2

5000g30 SmlTES 30mM Tris-HC1, pH

7.5, 50mM NaCl 5mM EDTA)

RNase A(50tig/nil) RNaseT(lix/ml) 37.

30

Pron2ise(5(KHAg/nil),37t:
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® CsCl EB

3.Ti DNA
lOml lOOOmlPA

4g MgS042mM,pH7.2)28T: 24— 48

SOOmlTE fi- 80

mlT£ loml Pronase(5ms/ml. TE

1
lOmlSDS (10 % TE

S7*C 1

25()inl 3M

NaOH pH 12.4 ( pH 30

2M Tris-HCl(pH7.0), pH 8 . 5

250ml 5M NaCl

1

M, 4

DNA lOOOOrpm, rC

20 S
50%PEG600() 10%

DNA 7000rpm, 4C15
DNA 2.5mlTE

0.2ml

2.'3inl 5.7mlTE 8.6§0*51111
110mg/ml 50Ti

38000rPni15eC 42

366nm) DNA

R DNA
@1 TE 5

2
TE DNA, 2

- 2(rC

DNA, lOOOOrpm, 2 ,} ,
.51111 TE l. 5ml 1000
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ml 5CHAgTi DNA
4 .

DNA

(1)

1 5inl LB 37^

1500 xg 10

0.2ml 50inM lomM EI>

TA 25mMTris-HCl, pHg.O, 4C,

5mg/ml) 1.5ml 5

.
4ml NaOH-SDS 0 . 2N NaOH + 1 %SDS

lONNaOH 20%SDSfe 5

© 0.3ml 60ml5MKAc 11.5ml HAc,

28.511111120114.8 10

- 20C 5

® 12000g

0.75ml

0.45ml — 2(rC5

® 5 DNA

® lml70% 2@ DNA 5(HilTE DNA

2

^^l
DNA

1

20ml DNA
RNA RNA DNA

. RNase

DNA
(2) Triton X-100

5ml 8000rpm5°C 10
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(D 10(Hil20% 40mMTris

-

HC1 pH8.0) 1.5ml 5

20H1 lOmg/ml 10

l(Htl0.5M EDTA pHg.O, 10

©100^^1 50mM Tr is-HCl pH8 . , 1OmM EDTA

,

l^Triton X—100)

30000g 30 4C
100 m H,0 lOOul lOmM

Tris(pH8.0) 3

® lOOul IM NaCl lOCHil

® iml - 70°C5

® 70% 2

® 5(nilTE

(3)

(D soul STET

STET. 8% 5%TritonX—100,50niMEDTA 50mM

Tris-HCl,pH8.o

4[11 aOmg/ml

® 40— 60© 10

©
40H1

@- 2(rC 5

®

3

® l5^il' DNA

DNA
STET
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5 . DNA
40ml 5 X lo 7 /ml)

4 0ml;
20ml 10

0.2MTris--HC1, pH9. 1 1 . 2M o . IM
EDTA,0.1M|3-

25ml SCE 2 SCE
1.0M 0.1M pH5.8 60inMEDTA© 2 51111 8(£ iQS/nil)

,

Zymolyase 60000 lOOng/mlo

®37'C 25

5

0.5ml ST

ST 25% SOmMTris. HCi,pH8.0

@ 9. 5ml 1.5

5 mM Tr is-HCl 2 mM EDTA , 1 % SDS , pH 1 2 . 4 3

(23C)

®37X: 25

® 2MTris-HCi(pH7.0) pH 8.5—

® NaCl 3% (W/V),'30

® NaCl l^h 2@ 2 95%

©— 2(rC2

® 6500rpm - 5'C 30

@101111 70%

50^x11£ i C
6. DNA RNA

• 54S •



? <̂ (Bal31 t;»«
f'Lr>NA 5, DNA

RNA, DNA
RNA

(1) iMNaCl

DNA
. 1 3 M NaAc

(pH5. 2), 2 — 20-C

DNA DNA
DNA TE - 100pg/ml

©0]^83611\35610^18,/1111 1

© T£ lMNaCi4ml

imlRNase DNA T£

40000 rpm, 2CrC6 Bcckman SW50— 1

DNA IT

® DNA TE

(2) Bio-GelA-150

(D RNase DNA
(D

Bio -GelA—150 icmx lOcm) TE(pH8.o) 0.1%SDS

iml DNA

® . 1 %SDS TE
.
5ml

( 15 1(^x1 0.7%

DNA

® DNA
DNA

( DNA

^
P f&
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DNA
DNA DNA

DNA DNA

DNA 350

85 SI
4

6

DNA DNA DNA

(2)

I

-G3^5^ AATTC-

- CTTAA5'
t

(1)

I
- GG-y 5'CC -

CC5, S'GG —

(3) CTGCA3, 5^G

3^ACGTC
t

DNA Mg 2 + Na+
pH 7. 5 18

PC

pH

D—
Bam HI, EcoRI, Kpn I San 3ASal IHba IPst IDde I

50% r:

4% ® SS

® DNA

61

® DNA® DNA
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18

)^

.

0.5—5ml

DNA 0.1—long Oo

1—5u/ng DNA 1—5u/ng DNA
Tris-HCl(pH7.5) 20—50mM 50mM

MgCl2 5—lOmM lOmM

2 5—lOmM 5—lOmM
50—500Hg/ml 200—SOO^ig/ml

<4%(v/v) <4%(v/v)

NaCl .
1 1 5

37

1

37t!

pH ® DNA
DNA

6

4 4096

6 256 4

T4DNA

DNA GC

AT DNA

DNA

5,-

5'- DNA T4DNA

DNA 5^-
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3'-

6-1 II

DNA
BamHI

DNA BC1I GGATCC GATC

TGATCA GATC

DNA Bam HI BCl I

Bam HI

DNA Sau3Al GATC .
DNA 3~

PolydG 3^-

• 552 '
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polydc DNA 3'-

DNA

» Pstl DNA PolydG, PsU

T4DNA DNA
DNA

SI 5'

DNA I Klenow

3~^
T4DNA T4 30

ATP DNA a
ATP AMP E—NH2

AMP
-

DNA'3~OH
AMP- AMP,

P
/

p p P

/

[C
Amp

/

'E A—

P

/
p

/
p

/
OH

P 1

^-77— T4DNA
Mg'— mm

S> Arap

/
p

/
p

/

/

T4DNA 37T:

10— 16—C ATP

5mM DNA 7.5mM

DNA ATP

^0.6mM

555



DNA DNA

DNA NAD+

Maniatis 198 2 )

DNA

DNA
DNA
DNA 0.2—lUgDNA 20— 501x1^igDNAl

1 1^^2 PBR322

U)NA
DNA

DNA

1.5ml 2 — 5(Hil

DNA

10 X 5^il

DNA X til X|il

xpil X^il

5(¥l 501x1

H,0, DNA DNA

(D 1

70C 5

1

(

42 000g)

© DNA

1
SMNaAc

©2.5 - 2 (rcio

5 DNA

DNA 5(¥1 1 X 10 X

ATP)
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660mM Tris—HCl, pHz.S

66mM MgClj,

lOOmM DTT

ICHilO.lMATP 90till0x 10

0.1MATP KOH pH 7.0

@ 1 2^11

® l^l^DNA 5— 10

® 12°C, 6—18 4C1 2

® 1 21x1 0.7%

©15^41
()DNA

DNA ,
DNA

DNA DNA DNA
DNA

DNA
DNA 19 20

19 DNA

a

) DNA (kb)

0.3 60-5

0.6 21—1

0.7 10— a.

8

0.9 7-0.5

1.2 6—a.

4

1.5 4—0.2

2.0 3—0.1
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DNA20

) DNA ; r

3.5 100—1000

5.0 80—500

8.0 CO— 400

12.0 40—-200

20.0 10—100

13-0

H DNA DNA:DNA DNA

DNA
DNA

0.7—1% DNA

f

10X 10\

DNA (15—40x108) 0.3—0.5%

© K SDN> Trk- HAc

© DNA Trk-HAc Tris-'H , BO

,

2Gkb Tris-HAc

0.3—2%
0.8%

50—60 1
5—10%) 5—10%Ficoee

U

0.025% DNA
DNA

DNA
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O.SP.g/ml 30—60

DNA' 6—1000 DNA
imm^

A. 40% »
B. 2% »
C. 0.9M Tris-H3BO3 25mV[EDTA (pH8.3)

D.

E. 10%

B

21

21

It 1^ ml)
5 12 20

A 12.5 30 50

B 13.5 f .20

C 10 10 10

D 0.05 0.05 0.05

E 1 1 1

63.95 38.95 35.65

loom 1

' 12% * 0.4%

40—200 10V/cm 18

'

0.5%

DNA

«
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DNA DNA

log

DNA

DNA
EcoRI I DNA mndlll ADNA EcoRI/

Hindin ADNA

22 DNA )
EcoRI KinJIII EcoRI/Hindlll

1. 21,800 1. 23,700 21,800

2. 7,540 2. 9,400 5,240

3. 5,930 3. 6,660 5,050

4. 5,540 4,230 4. 4,210

5. 4,800 5. 2,250 5. 3,380

6. 3,380 6. 1,960 6. 1,960

590 1,910

8. 100 8. 1,620

9. 1,320

10. 930

11. 880

12. 590

13. 100

1.

SDS

DNA DNA
50X108

300
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xio 6
f&l

DMA DNA
E.coli,

(1) SDS -
10(Hd 20% T£S TES:

0.005M EDTA

0.05M Tris

0.05M NaCl, pHg.O

(D lOCml 5mg/ml) 5

lOCnxl 0.25MEDTA, 5

lOOl^il 2.5% SDSo

©10(^11

©
@20—5(HAl

(2)

4nil

150^ 25% 0.05M Tris,

PH8.0)

lOCml 5mg/ml 0.25M Tris, pHs.O)

5

©200^il EDTA (0.25M pHg.O) 5

©250||1 SDS (20% TE 70C 5

©3^ NaOH, pH 12. 1—12.3, 2—3

pH7.0 2M Tris, f pH 8 . 5—9 .0
® NaCl 4

®
1/3 PEG6000 (42%PEG 0.01M

pH7.0)
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® 4

5000rpm 4°C 10

® 50—lOQMl 10% 10—

40M 0.7—.0.9% Tris—

lOv/cm, 4

() Eckhardt

A. TJBE 89mM Tris, 89m\l H3BO3, 2 .
5mM Na^

—EDTA, pH8.2

B. RNase 2.5mg/ml RNase TENG 50mM

Tris, pH7.5, imMEDTA, 50mM NaCl, 5% 90t

20

C. TE8: 0.05M Tris, pHg.O, 0.02M EDTA^

D. TBE

K

7500^xg/mlRNase0.3l^tg/^ll0.05%20%Ficoll40000•

7500Mg/ml

E. SDS 0.2% SDS 5%Ficoll

TBE 2%SDS 5%Ficoll TBE

F . Ficoil 20 %Ficoll.lO 000 TBE.
5ml

3X 107ml '] ml 0.5ml 0.1%Sarkosyl TE8

- 50fil20%Ficoll

© (0.7—1.0%

TBE 3mm 2mm

® lOMl 5

SDS 100/11 -

@ SDS
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0.4V/cm 1

@ 5V/cm

® 30 DNA

2 .
DNA

(1) DNA

(D l.Sml

25/il

10 X 2.5P11

DNA( lug) 2.0^Al

1—2u/M>gDNA) X 111

20Hl

37°C 1

7(rc 10

(2)

20xEBr! EB
20 X EB: 800mM Tris, 40mM Na.EDTA, 400m.vl NaAe

96. 6g Tris, 15.38g Na^EDTA, 53.43g NaAc,

HAcpH7.9 lOOOml,

EB 0.7%

50t:

2. 5^11 DNA 5H1

20%Ficoll 0.05% 10— EB

20—25^tlo

® DNA

® DNA 5V/ein

®
(3) DNA

50nil 5ml lOxTBE

7. 5ml 6% !e 37.5ml o.5mUo%50^U
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10 xtBEjSOOmM TriiS,500mM H3BO.25mM Na^EDTA,

60.55g Tris, 30.90g 9.3g Na^EDTA

lOOOml,

' 40g' 1.3g

100ml 4t:

5—10

DNA ixTBE,

1V/cm 8V/cm

®
(4) DNAl^igDNAl

20—25^il

6G

(D 7(rc 5

1/10 50% 0.25%

® DNA 7(rc

10 Tris—HAC

®
3. DNA

(1)

DNA

& DNA 1.5nil

1 TE , 1

TE

65°C 10

© 3 TE ( 37t:)

10

k ® 3

10
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© 2

® 1/10 3M NaAc, 2

20'C

® 15 DNA
DNA 100ixg/ml

(2)

UV

DNA
TE lomM Tris, imM

EDTA)o

(D

(D 100V 2—3 DNA

@ 30 DNA

®

® UV DNA

® - DNA
® DNA
®DNA 100M«g,/mI

(3)

DNA
1.5ml 200H1

12000xg 15©
r>NA

® 20(nil TE
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® 2

DNA
4.

0.8%—1.4%

DNA DNA DNA

DNA DNA
DNA

2.5kb 1% 500bp 1.4%
'

' '
I5cm, 10—12cm 50lig DNA 1.5nmi

1 Q|ig DNA 4mm
DNA -
DNA

DNA

a. 2.5kb DNA 1.1% 15cm 1.5mm

150V (30—40mA)3

b. 500bp DNA 1.1% 15cm 4mm

aOV (40—50mA),4/h9to

©DNA
a.

b. 4mg/ml

2
DNA

DNA

C. DNA

© )ftDNA.

*
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© 4ml

2—3ml DNA
DNA

NH^Ac 3.86g (0.5M)

Mg(Ac)2 0.214g(10mM)

NazEDTA 3.72g (O.lmM)

SDS O.lg (0.1%)

ddHgO lOOml

NH4AC

® 65 8—12 DNA

® Beckman sw50.i 30000rpm 30

2(rc)

® 3. 5ml DNA 65t:

1—2

® DNA 2 95% - 2 (rc

1© DNA 6500rpm5tn

®DNA 0.5—iml

12—24 SDS
®DNA 1.5ml 2

0.2ml 2

® 0.1 2M NaCl, 2 95% DNA,

DNA lOOHl TE

5. Southern

DNA
DBM DNA DNA
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DNA
5tig/ml) UV

5GGml 0.25M

HC1 2lml HCl lOOOml)

15

500ml 0.5M NaOH, IM NaCl

20g NaOH 58.44g NaCl 1 15

500ml IM Tris—HCl (pHg.O) 0. SMNaCl

12:ig Tris, 34. 8g NaCl55ml HCl, 1000ml,

NaOH pH 8.0) 30

20xSSC(SSC: 0.15M NaCl, 0.015M

Na^ citrate pHy.O),

5—6 2 What

-

raan 3mm S

^

> E 2

®
1 20

XSSC 30

® Whatmai^'

3MIV1 20XSSC

® lOcm

500g
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12—24 DNA

0.8% DNA (<1000bp)

1
2

15kb DNA 15

2 xSSC

UV

® 8(rc 2

G-2 Southern
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(
DNA DNA DNA

» DNA
DNA

DNase 42°C DNA
DNA 10—100

PEG DNA

PEG

A*Kimura)

1. (I);
50mlLB l()

7 /ml37t!

CDs 5 =
. 5 ( 5 X 1 Vml) 4 1;

41 8000rpm, 8 20—2

© 20ml 0.lMCaCl2 5

—

10 © 20ml 0.lMCaCl2 20

• 568 •



® 2ml0.iMCaa2 15%

0.2ml 70'0 - 8010

10(^1 1(HA1DNA '
10 37t:5

2mlLB 37t 1

©1()(H^1 37t:

2. (n)

EcoliHBl01 25mlN

N lOOOml)

log, lg NaClgg

lg CaCl,.2H,O0.3g, pH7.0

3000rpm 5 2-410'

2.5ml50mMCaCl2

1 .25m ISOmMCaCU

3

© lOOHl lOCH^l 1(HU

DNA, 30

lOmMTris-HCl (pHs.O), lOmMCaCla'^, 1

10% 10mMMgCl2,10mMNaCl

©0( 42t 40 0.8mlN

371

'37°( 90

®

'

®37t: 24

3.

0.5ml 50mlSPI 37t
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SPI SPI 100ml iml (50%), CAYE

iml ( lg 5g ddHzO 50ml)

SPI NH4)2S04lg K,HPO,7g,KH,PO,3g,

NlgSO^.TH^O O.lg, Nacitrate' 2H2O( 0.5g

ddHaO 500ml

5ml 45ml SPII 37t

90

SPII SPI looml, lml CAYElml,

CaCl2lml(0.28g CaCi^ ddH^O 500ml) MgCl2lml(2 . 54g

MgOU ddHgO 5Cml)

0.5mlEGTA ( -N N'-

37 1:
5—10

®0 . 1—0 .
5ml l—3^AgDNA 1 .

5ml

37 1: 90

©0. 05—0. iml 37°C

Ifc @ EGTA

10% SPII- 7(rc

42

4ml SPII

1/100 EGTA 5 ®®
4.

® 1 2><10 8 ,/ml)

1/10 SMMP
SMMP. 4 X Penassay broth LB,

2 X SMM
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SMM: 0.5M

0.02M

0.02M MgCl, NaOHpH6.5
2mg,/ml 37t 30 2

^

® 2600g 15 SMMP

2

® 1
—1/15 SMMP

5© 5(Hil2xSMM 501^.1 DNA(Ipg-

SLtgDNA), 0.5ml l.5mU0%

P£G

PEG 40gPEG6000 50nil2xSMM I00ml
'

®2 SmlSMMP PEG
® imlSMMP 3(rc

1.5@ PEG DM3

37'C 2

DM3

200ml 4% 500ml IM pH7.3)

lOOml 5% 50ml 10%

lOOml 3.5%K2HP04 1.5%KH2P04

25ml 20% 20ml IM MgCl^

5ml 2%©
5.

O.Sml Bacillus stearothemophilus)

50mlLGS 55t: 4

LGS log 5g

5g NaCl 2.5g

.
15M 1000mlpH7

.

3
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0De6,,M 0.4Blf 4C

b

2ml SMM—LG 1—2XloVml)
SMM-LG: 2XSMM 2XLG

SMM 0.33M 0.02M

0.02M MgCl2 pH6.5

LG log 5g

'

5gNaCl, 2.5g pH7.3

(50Mg/ml, SMM—LG

l|Ag/ml

©48^ 2

4000 xg 4°C 10

2ml SMM—LG '

'

2ml SMM—LG
l^igDNA50^^r^E SOWSxSMM

0.5mj 1.5ml40%PEG(
SMM 48°C

48t: 2

'

5mlSMM—LG
® 4000 Xg 4°C, 10 '

imlSMM— 0.01%

48C 1.5

SMM—LG 0.01%

1001x1'3mlRGTA 5(rC )
25mlRGA

48C) RGA

RGTA 48C 5

RGA(
.

700ml 2. 86% 1.43%

0.71% 0.71% NaCl

200ml 1M K 50ml3%KH2PO4 +7%K2HP04

20ml25% lOmll %

• 572 f



10ml2M MgCl^ 10inl2%

PH7.3.

RGTA: 0. 85% RGA

6.

A.tamefaciens YEB 30TC

5mlYEB loVml
YEB 13.3g l.Og 5g

MgS0,.7H,0 0.24g

3Crc 4 X loVml

5000rpm 4C YEB@
®

2

©37 C 3 .
2ml 1 . 5ml

90H1YEB 10M«1DNA 2

37 1 25

®s(rc 1

® 5ml523 3(rc 1

5 2 3 log, 8g 4g,

K^HPO, 2g MgS0,.7H,0 0.15g pH7.1

®4t 20(Hil523

©10(^1 3(rc 48

7.

(T lOOmlYPD 1% 2%

2% PH5.37 3(rc

10,000 xg 5

TE 10mMTris-HCl pHs.O, ImMEDTA)—
® TE 2X10 Vml
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®0 . 5ml . Smlo . 2M

SCTC 1

©0.11111 1.5ml 15lil DNA(1—long)

3(rc 30

70%PEG4000 (PEG4000 120°

@301 1

1.5fnl 42C 5

@ 2 iml
'

©().11111 sere i^

( DNA

DNA
DNA

DNA

DNA DNA
DNA

DNA
DNA

DNA DNA
DNA

DNA

* 574



,
5— 3

-

+

+ IgG

X

Il25

/

FD^i^

6-3

1.

DNA CSM-g

DNA I (E'coli)

dNTPs dCTP dGTP dTTP 0.03M

2(rc

10 X NT

500mM Tris-HCl, pH7.8, 50mM MgCl^ lOmM/S—

50(H'g

575



10 X

0.1M Tris-HCl, pHg.O, lOmM EDTA,

4gPPO + 0.2gPOPOP/.

•

Parafilm 5CmCi dATP (
' 2p a

1.5ml

.
0.5^^gDNA 5!^^U0xNT

l^^WNTPs^ 50[xl

3 2P-dATP

® lUl (5 DNA I 30—60

15t 2—3 DNA I

DNaseI

4^^1DNaseI (DNasel

img/ml, 0.15MNaCl 50% - 2Crc

lOHl DNaseI51^! iml IxNT

© 5inl-

Sephadex G5 TE

DNA 0.5inl (10 5

DNA
® 100X loecpm/Vg

5% GF/C 3m!5%

lOml

2.DNA—DNA^>SC
5. 6) 6XSSC, 6XSSC 2

'
'i)^ 0.2ml 68'C
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6xSSC 0.5%3035><0611118^110(^1/11?1

DNA
'

Denhardt (50 x ).

Ficoll 5g, 5g 5g

500ml -2(rc

®
68°C

2— 4

®
®

50nl/cm 2

6XSSC, 0.01MEDTA, 0.5%SDS, 5 x Denhardt

3 2P- DNA 100!-'.g/ml

DNA ( DNA DNA

5©
@681
®

2XSSC 0.5%SDS

( 40— 5(rc) 15

® 2XSSC, 0.1%SDS

15 3

® 0.:lxSSC, (K5%SDS 68C

2 30

®
X - 70C

DNA
DNA (type-m, Na lOmg/ml,

2— 4 DNA DNA

• 577 •



10 - 2(rcpfc

3.

E'coli 5ml 0.2%
LB 37°C

2. 5ml 10mMMgSO4

501^1

104 5 4ml

45t0.7% LB

®37°C© 41 1

® '
4 °C 15

l^^'g/mlDNA)
@

©3 Whatman 3MM
®0.5MNaOH, 1 . 5MNaCl

10

lMTris-HCl pH7.51.5MNaCl

10

@2\53€
5

® 3MM 8(rc 2@ 7. 2)
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© X

®1—2 X^ DNA

®@ I*

37°C

@@ imrrMG

4°C
TMG Trisl . 21g,MgSO, .yH.O 1 . 20g . lg

11(1}^7.4
®

()

DNA

A. maxicdls)

E.coli E.

coli wrA phr, recA

DNA phr

DNA

DNA
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B.

.

C.

DNA DNA

1.

E. coli CSR603 CSR603 5ml

M9 1 %
37°C

0.5ml loml 37C
OD590mn 0.6

® UV 260
mn 500 /ml(

O.lml

® 37C 1

SOOMi D— 2omg/ml)

® 15%SDS-

® 15%

A: 16.3ml(o.75MTris-HCl, pH8.8, 0.2%SDS)

ll.lml(44% 0.8%
4.4ml

1.2ml(10mg/ml)

Temed; lOOMl(
• 580 t
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lcin 0.1%SDS 30

® SDS

® 7% -
B: 7.5ml(0.25MTris-HCl, pH8.8, 0.2%SDS)

2.5ml

•• 5.4ml

0.38ml

Temed. 30^1

30

®
® SDS

5mlM9

0.lmg/ml) 0.1mg/ml) 0.2mg/
ml) 37C 1

@50^1353- i00Ci/mmole)
1

©100/* 0.125MTris-HClpH6.8 4%SD
S 20% 1.4M 0.001% 3

20ml

i

4 C

@ 3mA 4

30% 10%

®
30@ 30@ 22%(w/V)ppo2.5-diphenyloxa-

zole

• 581



@1 1

7 @ X - 7crc

(i)

2.

® DNA

37°C

500ml 250mlM9 1

1 16

@ Beckman SW27

12ml20% 12.5%, 5% 20%

5% 18nil20% 18ml5%

3 50mM Tris-HCl,

pH7.5, lOOmM NaCl, .imM EDTA

® 2500rpm 4°C, 10 Sorv

all GSA

® 8500rpm4ec 15 SorvallGSA

2ml BSG

5000rpm 4<3 15 Beckman SW27

BGS NaCl4.25g; KH.PO.O.lSgj

Na^HPO.O.Sg, 50mg; 500nil(
® 5% 12. 5%

50ml

© BGS

12000rpm 4^, 15 Sorvall ss34

@ lOml img/ml M9

• 582 •



S7'C 1© l 2 ,000rpni, 4"C, 15

2ml BGS

® ®®
®

® lmlM9 A260 .2

(M9 M9 + 0.4%

@().1111110-1 LB 37°C

.105

@11111 15ml 371

15

® 5-50/xCi. 35S- 30

® 120()0rpm 4^15

@11111 TE

@ 2,
1 .5ml lOCrC 35

@5— 15/^1 12.5%SDS

@
3:.

mRNA DNA

(1)

B.subtilis 168T+ E. coli MRE600(i?A^C[6e- ) CHT

50 37C CHT50 0.125%

• 583 •



0.2%(NH4)2SO41.4%K2HPO40.6%KH2PO4 0.1%

0.5% 0.5mMCaCl20.8mMMgSO450i^g/ml

A570 -0.5)

I 2 I O.OlMTris—HC1
pH7.5, 0.015MMgCl2lM KCl5mMEDTA 10% O.OlM

2- II II 1+0.05

MKC1) !t -8(rC

4^ 2-

B. subtilis E. coU

III( III: .OlMTris—HC1,0 .OlSMMgCl^ ,0 .OCMNH^Cl,

10% 5mM2- 3.45niMPMSF, 0.2mMDFP, pH

7.0)0

III'37eC

PMSF III 0.6gPMSF( 25ml

PMSF pH 7.0

© 25\, 2- 0.35ml/L)

©1^ 7.0

©111110? ( 0.2M|!i

'

4TpH7.5
Sl.Sml III

2

French 16.0()()931)300\
13000rpm 20 Sorvall ss-34 >,

S—30 S—30

45000rpm 4. 5 4tBeckman50Ti

S—150 S—150 1

- 584 •



in 4 4

8(rcic

III

DNasel 1/ /ml, 4C 30

DNA 1000()rpm 10

45000rpm 4.5 IV(
in NH4CI 1M) 16 ].0000

rpm 10

NHj2SO4(47g/100ml)4X:
1

a3000rpm SO

L

L: 0.02MTris—HC1, O.O2MNH4CI, SmMEDTA,
5mM MgCl25% .2mMDFP5niM2- pH7 .0)

lOOg 5ml L 1 L

I

2 4 13000rpm 45

-8(rc

^111 10ml30%

in 45 000rpm, 16

in

1000A 260/ml -'8(rC

Cannon Bott MGG174:149

(1979) 70S

SUBI SUBI: 0.02MTris—HC1, 0.02M Mg

(Ac) 2, O.lMNH.Cl, PH7.8, 6mM2- 0.2m

M DFP), 0.5ml 12,C00rpm10

SUBII 4 1 SUBII SUBI+0.2

mM Mg(Ac)2) SSmllO—30%

23000rpml3 Beckman SW28

1ml 260nm Mg(Ac)2

2()mM 45, OOOrpm, 8

SUBI SUBII IT

• 5S5 •



30S 50S 2000A260/ml

DFPo

(2) UNA

37CCHT50

MgCl2

NaN3 imM lomM - 8CrC

175— 150

^^m) 8 1 30

15ml 15ml ViCO.OlMTriS

—HC1, pH7.5 0.(nMKCl5mMMgCl20.0lMNaN3(:
50mg Macaloid ( 37°<^ 10

10000rpm, I 5

Vr 10 37%)
NaCl 0.1M 2 RISfA

-2(rC 3 RNA NaAc 0.1

MHAc NaOH pH 5.0 15ml

NaCl 2M

TNE O.lMTris—HClpIi7.5 O.lMNaCl,

70% 3 TNH O.OlMT^is—HC1 pH

7.00.1]^1^114<1)120001?1114011>1,
//5

750A 260/ml - SOXi

(3) DNA
DNA

DNA J. Bacterial. 116:1064 (1973), DNA

J. Bacterial 120:219 1974)

(4) RNA

r:

Tris-AA: 19 0.3mM),
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0.3MTris—HC1 pH7.4 — 20C
Mg(Ac)2: 0.5M 4X:

NH.Ac: 3M

DTT: 0.1M — 20°C

3.2mM — 2(rC

Tris—HCL
• OlMpH7 • 4 4C

DFP: 0.2M - 2(rC

0.1M ATP0. 25MPEP('j;0.005M
GTP, NH40H 20 C

SS: 5000u/ml, 4'C

5mM, — 20C

EDTA 0.5M, pH7.5, 4 C .
0.070ml Tris—HC1

0.020ml EDTA

O.QlOml DFP
0.100ml

(PM)

0.250mi Tris—AA
0.125ml ]Vg(Ac)2

0.025ml NH4AC

0.025ml DTT

0.025ml

O.OlOml

0.277ml Tris—HCl
0.625ml

(RM, 20

0.500ml Tris—AA
0.050ml Mg(Ac)2

0.050ml NH^Ac '

587



0.050ml DTT

0.050ml

0.005ml

0.050ml

O.OOlml DFP

0.050ml "C-phe(ml 5/ici)

0.200ml IF3

0.500ml Tris—HCl
1.506ml

PRE 20

0.250ml PM
0.020ml 70S l000A260/ml)

0.080ml III(

0.150ml S-150
0.500ml

•

37X: 15 0.067ml30S 0.033inl

50S( 200A260/ml), 37°C 20 PM S-

1 50, 37C

15

S-150 IFS

0.075ml RM
O.OlOml RNA(750A260/ml)

0.015ml Tris-HCl

0.025ml PRE
0.125ml

Tris

37C 30 2ml5%TCA,90t

15



polyU 100/igpolyU RM IFs

Spermidine, 0.0625M o.OlMTris -HCl, PH7.4

(5) DNA

PEP( 0.375M NH4OH

2(rc

XTP. irmMGTP, IzmMUTP, lymMCTP, 2(rC '
KAc: 1.25M, rC
3H—UTP: RM "C-phe, 4.2/iCi

3H_UTP

PM PRE(20

0.250nil PM
0.050ml 70S

0.200ml S—150

0.500ml

RM( 20

0,.500ml Tris—AA

0.,050ml Mg(Ac)2

0.,050ml NH4AC

0. lOOml KAc

0.,050ml DTT

0,.050ml

0,.050ml

0..020ml XTP

0,.020ml PEP

.005ml

.OOlml DFP

0,.050ml
1
4 c pile
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0.200ml IFs

0.355ml Tris—HCl
1.501ml

0.075ml RM
. OlOml DNA(l70p!g/ml)

O.OlSml Tris—HCl

0.025ml PRE
0.125ml

i4C—plie TCA

i

4 C
3H—UTP TCA

IFs S-150

Mg 2 +

RNA DNA

is

(
rnRNA

mRNA

mRNA

mRNA, mRNA

mRNA
mRNA

mRNA

S(f
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c

r:

mRNA

I

RNA RNA
RNA PolyAmRNA,

RNA

RNase

RNA, DNA
RNA

- 20*C

I

80% RNA
RNA

It - 2010

-80'C )

J

lO-GOHl

RNA 30-90

'

1.

(1)

4 1
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(D

20mM Hepes, pH7. 6( KOH
ImM Mg(Ac)2 lOOmM KCl,

2mM CaCl2, 6mM 2-

20mM Hepes, pH7 • 6( KOH
120mM KCl, 5mM Mg(Ac),, 6mM2-

© !K- 7(rc)

lOOul lOmM

200^-1 200mM ATP (KOH

lOtil lOOmM GTP, o.OlM Hepes, pH7.2 (KOH

2001^1 1.6M O.OlM Hepes pH7.2( KOH

80tAl IM DTT

960l.ll IM Hepes KOH pH7.2

'

50M.1 200mM

1600M«1

3.2ml

®5.4mg/ml CPK) 50?/^

(2)

2

4°C 2t,

i2g i2g locrc

28ml

2°C), 15

30000g 10 2°C (ss34Sorvall

lOnii

S 4QMg/ml 3(rC 15

• 592 •



Sephadex G25 ( 3. 5 x 35cm),

4'C

1 iml

©- 7(rcr:

® niRNA,

Micrococcal nuclease) ImMCaClg

50 20t. 10

EGTA 2mM

(3)

1.5ml 0.1-lHg

RNA(RNA RNA
RNA 70%

2tAl 0.5M<l25mMMg(Ac)2 iM

KAC2—5ptU 3 5S) 950— 1 300Ci/m mole,5—6mCi/ml)

,

17Hl

22t3 5 8^^1 1.5—3

l^il2.4cmwhatman3mm
10% (TCA) 4t: 1 50ml5%TCA

10^
® 5000cpm/|xl

6—10 100000cpm '
1

2.

(1)

6

2—3 1.2% Acetylpheglhy-

drazine, O.UMNaCl, 1 . 5mM Mg(Ac)
j, , SmMKCl

• 593 •



iMHepes (pH/.O pH7.5) 1
1ml 2

1.6ml, 3 1.2ml 4 1.6inl 5 2ml

7 8

50—60ml 50ml

0.01%

200()xg 5

3 8000xg

© CTC) 1 20()00xg

20

© .
5ml - 7(rC

(2)

100 20 50mMCaCl2 1 4mg/ml

Hemin( 20mg Hemin o .
4ml o . 2M KOH,

0.6ml 0.1111111^3-11<1(?117.8) HCl

pH7.8 4mi 2(rC

0.05 150000u/ml 50mM

(pH9.0) 2.5mMCaCl2 -20°(
2 lOOmMEGTA,

© 0.4 4()mg/ml

©250-500^^1 - 70t:

Hemin, Hemin

(3)

lOOpillOOmM 400^11 800mMg| 2 0(Hi.l SmM

Met) 801^1 1MDTT, 50mM Hepes (pH7.4),

71(ml 32 0(Hil

50—locHii - 7(rc

'



2til IMKCI, 0.5M«l32.5mM Mg(Ac)2

lOlilCS] -metdoOM-Ci)

l(Hil 0.5^11 lixlRNA, 37t; 60

KC1 mRNA
RNA lOiig 0.2[<tg poly A-RNA

mRNA [35S]- met 10— 25

25M»1 3 X 106— 5 X io3cpni

[sss]- met

SDS

(
.

«

-
. S%W/V ) Temed . 2% v/v

)

«' ^

'
(w/v)
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lOOml '
(w/w)

20% 15% 20%

5%(w/w) 5%'
5e

4ac

SDS

J* M.

Walker Techniques in Molecular Biology (1983) J. E. Celis

Two -Dimensional Gel Electrophoresis of protein(1984) o

l.SDS

5mlLB

3(rc

0.2ml lOmlLB 37C

© (OD6

OD6 = 1.0 4. Sml

® 1500g 10

® 0.35ml 2XSDS

2XSDS 20%(w/v) 10%(w/v)2-

4.6%(w/v) SDS 0.125MTris-HCl, pH6.8, 0.1%

• 596 •



lOO'C 5

® 5

@30— 35til

2 .SDS-

(1)

1.5M Tris-HCl, pH^s, 0,4%SDS
0.5M: Tris-HCl pH6.8, 0.4%SDS

K 29. 2%:*
0.8%

100nil 4C

10% O.lg

0.95ml

0.25M Tris-HCl, pHg.S

0.192M

0.1%SDS

20%(W,/v)

10%(w/v)2-

4.6%(w/v)SDS

0.125M Tris-HCl, pH6,8

0.1%

5%(v/v)

10%(v/v)

1%

7%(v/v)

(2)

1 15 2 X 152 X 0. 8mm 15ml

6ml Teme(l(

• 597 •



4%
5% 7.5% 10% 12.5% 15% 17.5%

r:

10%

3.75

2.50

8.70

0.05

3.75

3.75

7.45

0.05

3.75

5.00

6.20

0.05

3.75

6.25

4.95

0.05

3.75

7.50

3.70

0.05

3.75

8.75

2.45

0.05

1.25

0.80

3.93

0.02

.

Temed 0.007 0.007 0.007 0.007 0.007 0.007 0.004

2—3mm

®
®

5—40mA 2—8

3MM

(3)

50ml 50—55'C,

15 SDS
50ml 5ml 50— 55'C,

15— 20

(D 1001111# 50—551C 15

• 59$ #



® lOOml

® © 5— 15

2— 2 4

20°—65t:

3.

500ml 50%HAc
50%

500ml 2

500ml,
1

, 4

® 500ml AgNOg 1.9g/LAgNOs

2

©8>(03 2

3 •
75ml HCHO 500ml

. 75N NaOH ,
10

•

© 500ml Na2C03(7.5g/L

1 Na^COa NaOH

6 NazCOs r:

( ) Cosmid

cosmid

All (Acos)

A A

E. coli, DNA Acos

DNA ADNA(49kb) 78% (38

kb) 105%(51kb) cosmid 5-
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lOkb DNA 40—45kb) cosmid

cosmid DNA
ADNA A

E. coli, BHB2688

BHB269() A BHB2688 A

pE(Eam) BHB2960 A

pD(Dam)

Cits), sam) A

A

A XDNA

A

cosmid A cos

A 400bp,

cosmid, 5—24kb DNA 28—46

kb cosmidpHC79 6.4kb, A cos pBR322

6-4 PHC79

,



Sau3A
~> .DNA——> DNA

45kl>

Z DNA>t"

^

cosmid

\ ' …/
A

6-5

E. coli DNA
DNA

I

cosmid

N = In(l-.p)/In(i-f)

P:

N:

99%, BP p=0.99, DNA
101° 8X103 MP

f = 8xlo7lO'° = 0.0008

607



N = In(l -0.99)/ln(l - 0.0008) = 5754

5754

cosmidpHC79

1 . Sau 3A DNA
DNA

1.5ml

,
H,0 15(HU

10xSau3A 15M>1

DNA lOM-g

10 X Sail 3A 500mM NaCl,

60mM Tris-HCl, pH7.5

50mM MgCl^

img,/ml

9 1.5ml

30^1(1^2—815^11
9

4 Sail 3A p'^gDNA 215^11 15^U
8 9© 37t: 1© EDTA 20mM

1 9 DNA 0.7%

1—2v/cm)

DNA
DNA ^^80\

(D 200-500HgDNA

®Uig DNA 0.7%

DNA

® DNA—
602



DNA DNA 200[Al TE lomM Tris-HCl, imM
EDTA, pHg.O)

© DNA
2. Sail 3A 45kb DNA

0.5% Sau3A

DNA Tris-HAc 30mA, 4°C, 20

40—50kb DNA ADNA

45kb DNA

(D

5.

4

® DNA

3. DNA

1%
5[^g/ml 20ml

4

37t: 30

DNA 0^1[^8/1111
30tAg/ml 5Hg/ml

(D 5ptl DNA DNA5^^1DNA
@ 37t DNA 10— 15

® UV DNA DNA
DNA

4. Cosmid

BamHIgl cosmidpHC79DNA

1% PHC79

DiNfA

(D2^lgDNABamHIpHC79DNA
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1:3

DNA

DNA 400lAg/ml

© -
TEaomM

Tris-HCl, imiMEDTA, pHs.O)

5.

(1) FTL

BHB 2688 2 LB

3(rC

4

2 °C BHB 2 688 3(rC

30 C 500ml LB

2000ml

3(rc 4 5
SxloVml

(ODeo = 0.4 - 0.6)

90C

Arc ( 43t)

15 38 °C 2 .5

2

10,0008, 4C 15

0.3ml 10% 50mM Tris-

HCl (pH7.4)

0.3ml 10% 50mMTris-HCl

(pH7. 4)

Hi
2 lOml

||
0.5ml( a >

® 30til 2mg/ml



0.25MTris-HCl pHg.O),

15

125til Ml

Ml

P- 11^1

0.5M Tris-HCl, pH7.4 6ixl

0.05M O.lM 300ixl

( IM Tris pH 7.0)

IM MgC" 9til

O.lM ATP(KOH 75M»1

35000rpm 25 2C Beckman 50Ti25^Al75!e
(2) SE

BHB269()- 2 LB 30'C

42C
"

© 1 ©—© I

3ml A ( 2 mM Tris -HCl ,pH8.0 ,3mMMgCl ^
,

lOmMiS- imMEDTA)— 30ml

3

15

8—20

6000rpm, 2C 10 sorvall ss-34

0.6ml

Ml 25H1

-7(rcr: - 2(rc
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(3)

FTL SE 15—30

SE DNA FTL

SE 5ptl
...

DNA 500ng(DNA

FTL 25pil

1

@ SOCHil Adil soul 3

AdiL Tris 1.21g MgSO, .yH.O 1 . 20g

O.lg, HCl pH 7. 4

®4t:!e —106/ng

DNA •

6.

O.iml imlE.coli E. coli

HB101( 0.2% TB TB

log NaCl 5g, lOml iM MgS04)

37°C 30—60

LB

Hg DNA

® poiyco"

smids(ApaV)^^80\104
45kb DNA

DNA DNA polycos-

mids cosmid

( 41
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MocKPa, CCCP,

36 .V2

ISSN 0003-3264

Mo.iCKyjiApHaH 6i{0.iorfis/ 1967-

MocKBa, CCCP,

6 Nl2

ISSN 0026-S984

C^JltKUHSl H CeMCHOBO^flCTBO/ 1929

-

MocKBa, CCCP.

12 >h
'

ISSN 0037-1459

YcncxK coBpcMCHHcA 6jiCUornn7 1932-

MocKsa, CCCP,
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6 Xb

ISSN 0042-1324

*U,fa'ro;Tonf5T/ 1959-

JleHHHrpa;!, CCCP.

12

ISSN 0041-3771

UHTO.iorHJi K rencTHKa,/

Khcb, CCCP.

ISSN 0564-3783

(a)

Sutton Boveri ?^

^

^̂^
iJ

£1

if^5^^^ S

*
211= 22

Cathnya

C.Grg7"0ph)'na

2n= 2x - 24. FoWenia

F.hodginsii Henry et

. Thoina*

(— )

1.

Cycas

C.revoZwW Thunb

2n= 22

C.rumphU Mig
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2n = 24

Ginkgo

G iZo&a

2n= 2X= 24

Larix

L.gmelini Rupr.

2n = 24

I^.oZgens/s —Henry

2n = 24

Metcsequoia

M,glyprostroboides

Hu et Cheng

. 2n= 22

P,hungeana Zucc.ex

Enal

2n= 24

P ,koraiensis Sieb, et

Zucc

2n= 21

1 Po docarpus

P.mGO'ophyHws

2n= 2x= 38

'

2.

(1)

Ayen a

A.sarivG L.

2n = 6x= 42

A.nwda L.

2n= 6x= 42

A*sferih's L.

2n=6x=42

Dioscorea

D,esculenta

(Lour) Bourkill.

2n = .10, 60, 90, 100.

Hordeum x = 7

ari2oniconH'affso'u'om

211 = 6X= 42

4i H demessumH 'dep

m

2n= 4X = 28

H , callforianum

211 = 2X= 14

H*di«ichMm

L, emend.Lam.

2n= 2X= 14

H,5031
C.Koch.

2n = 2x= H
H ^sativum Jess.

2n= 2x= 14

H.vwZgare

2n= 2x= 14

Oryza x= 12

O.perennis Motnch

2n = 2x= 24

j! O^sativa subsp, shien

2n= 2x = 24

0,sariva subsp, keng

2n = 2X= 24

Paniciim x = 7,9.

, miliaceum L,

Pennisemm x= 7

P.glaucum (Linnaeus)

R.Br

2n = 2X= 14

J e x = 7

S, cereale L.
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2n*2X= 14

Sefaria x=9,19.
•

S Jtalica L.Beauy

2n 2x = 18

Solanum

S *(i.caule Bitt.

2n = ix = 48

S . stei lotom um Juz

ct But,

2n = 2x = 21

S , tuberosum L.

2n = IX = 48

Sorghum x= 5

S .almw"

2n = 8':= 10

a' S.vulgare

2n= 4X= 20

Triticum x = 7

T.aegilopodes

2n = 2x= 14'J T ,monococcum L,

2n = 2x= n
T , ,

,

2n = 4X = 28

' T ,dicoccum (Schrank)

Then

2n = 4x= 28

T.aestivum L.

2n = 6x = i2

i T,aesti. wn ssp.ccmpat-

um (Host) MK
2n - 6x = 12

T , durum Dest

2n= lx= 28

T ,persicum Vav,

2n=4x = 28 .

r.poZfmfcwm L.

2N= 4x= 28

T.spelta L.

2n = 6x = 12

T .sphaeroccccum

Perc.

2n = 6x= 42

T,tiiiwpheevi Zhuk

2n= 4x = 23

T • tu rg i diim L •

2n= 4x = 28

Tritical

Tritical

211 = 8x= 56

Zea

Z 'mays L.

2n = 2x= 20

(2)

AlUuni r
^ ,ccpa I .

2n = 2x= 16

Aj'istiilosum L,

211 = 2x= 16

A,catrum L,

2n = 2x= 16

Brassica

B,campestris L,

2n = 4x=33(€+
B,c/n'ttens!'s L.

2n = 2x = 20(: AA)^ P',j'";:cea (L.)

Coss.

2n= .IX- 36( B — A)
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:/• B .nigra (L.) K.Kock

2ft = 2x=:16( BB)

BMei'fera var.capitata L.

2n = 2x=18( CC)

B,pekinensi$ RuPr.

cn = 2x = 20 ( fef AA)

Corchorus

C , cap sill avis L,

2n = 2x, 4X= 14, 28

fl^ C

.

olitorius L

.

2n = 2x, 4x= 14, 2^

Gossypium

. (Jrf?orewm L.

2n = 2x = 26

ifi G .barbadense L.

2n= Ax = 52

G.heHjaceum L.

2n = 2X = 26

GMrsutum L.

2n=:4x=52

GJndiciwi Lam,

2n = 2x = 26

G • klotsch ian um
Anders.

2n = 2x= 26

Helianthus

H .annuus L.

2n= 2x = 34

H , tuberosity h.

2n = 6x = 102

Nicotiana

N.glaucQ

2n=24

]li M Ngoo dbpeedi i

2n= 40

• 640 •

N.langsdorffii

2n=^ 18

iV.tfl&flcww L.

2n= 48

N ,rust'ica L.

211= -18

N.sylrestris

2n= 12

T/zea

T .sinensis L,

2n = 2x= 30

AZe""'f"

A, cordata (Thunb) R.Br,

2n= 2x = 22

AJordii (Hermslcy) Airy

-Shaw

2n = 2x = 22

A,montand Lour,

2n = 2x = 22

(3)

Actinidid

# A, chin en sis Panch

2n= 116, 160.

^' A.Grg"t(J Sieb.et Pl-

anch et mig

2n= 4x= 116

Cirrus

C'.s/"flrtrffs (L.) Osbeck

2n = 2x = 18

CJimon (L.) Bum
'in - 2x,4x= 18,36

C.,-en'cwZ(!rt(i Blanco

2n - 2x= Ig

Euphoria

EJongan (Lour.) Steud



2n = 2x = 30

Litchi' L ,chinensis Sonn

2n = 2x= 28,30

Mall"

M • asiatict Nakai,

211 = 2x = 3 1

M.haccata (L.) Borkh.

2n = 2X= 34

'f*prunifolid Borkh.

211 = 2X = 3 4

M.pumila Mill

2n = 3x = 51

Prunus

P ,domestica L,

2n = 6x = 48

P.mume Sieb

= 2x - 1

6

P, persica (L,) Baisch

2n = 2x= 16

P ,ps€udocerasus Lindl.

2n = 2X,3x = ]6,24.

P.y«doe"s/s Matsum

Yu

mm Pyrus

, P.betulifoid Bge

2n = .x~ 3 i

P ,hretschneiden

2n = 2x = 3 1

Vitis

V .amurensis BuPt

2n = 2x 38

V^.Zabmfca L,

2n = 2X = 38

V.vinifera L,

211= 2X, = 4:X= 38,76,

Z .jujube Mill.

2n = 2X,4x,5x,6x,8X= 24, 18,

60,72,96.

(1)

Aegitops x = 7

^ A •—to ides

2n = 2X = 1

4

:^ BB

71
- A.squarrosa L.

2n=2X=:i4 -DD
A.ventricosa

2n = /]x - 28

Agropyron x = 1

4

A. deseitoram (Fisoh)

Schult

2n = 2X = 28

A, intermedium

2n = 3x= 42

Comm el in a

C.co/mnwms L.

2n = ix 6x 48 90.

Haplopappus

HGracilis

2n = 2X = 4

W.revenU

2n = 4x 8

II p[ 1 Pisum

I\sativum L.

2n = 3X= 14

—— Vicia

-. V ,faba L,



2n = 2X = l4

(
1.

Locusta

41 L.migrasoria L,

2n=23(S )

WMm Oxya

O .chinensis Thunberg

2n=23(S )"̂
Branchiostoma

B.belcheri Gray

2n= 24

3.

(1)

Oncorhychus .

.
Walbaum

2n = 74^ Ctenopharyngodon

C.idelliis Guvier et Yalen-

21* = 48

Megalobrama

f^i%) M.amblycephala Yih

2n«48

Cirrhinus

C ,moUto:'-ella Cu', i -r et

Valenciennes

2n= 50

Carasslus

C.auracus L.

2n= 00

C,auracus ouratus !_

211 = 100

Ml Cyprinus

f C.carpio L,

2n = l00

Aristclit:n:ys

A,nob His Richardson

2n -: is

Hypopthalmichthys

H •molitrix Cavier et V\ al-

enciennus

2n= 43

Tilapi

ff«j
T.salUaeus

2n= 44

r.m'Zom L,

211= 44

(2)

Anas

A^platyrhynchos dcmesticus

L.

2n = 79( 80(S)

Cygnosis

C .cygnopsis domesliciis L,

2n = 81(?),82(S )

Galius

G, gall us domesticum Bvisson

2n = 77(^),78(S )

CoZi<m&cf

CJivia Gmclin

2n= 16

;^ CJivia domestica L,

2n = 79(?),80(5 )

3,

Ailuropoda

A,melanoleuca Giant

6 42



2ri = 42

mm FeUs

F.lWyc^ tiomestica Brisson

2n= 3S

g_^l Bos

Bjaurus

2n=» 60

B.grMmiferts L.

2n = 60

Buhalus

JB.&wlmZws L.

2n = 48

Ovis

O.an'es L.

2n = 54

Capra

C.hirctts Linn'(2

2n= 60

Cams

Cfamiliaris L.

2n = 78( S )

Eguus

E,cabQUus L,

2n = 64

E.asinus L,

2n= 62

li:

^ S.scrofa domestica Brivson

2n = 38

4.

Boinbyx

g Bjnori L.

2n«50<^
, J )

Cn'c^fwlws

C.harabensis

2n* 22

Drosophila

D,aniericana

2n = 8

D .busckii

2X1= 6

Djexana

211= 10

M . miiscul us L •

:>n = iO

M ,musculus albula Kish-

Ida

2n» 40

0,cuniculus domesticus

Gnielin

2n= 44

jm3_ Xenopus

X Jaevis Guenthtr

2n= 365".Zewcomysw.>c Temminck

, Benirschke, K. and Hsu, T. d
Chromosome atlas: f isb, amphibians, reptiles and birds

V ol. 1:3 Springer-Verlag, Berlin, 1973

Darlington, C. D. & ana Wylie, A, P.
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Chromosome At leas of Flowering Plants

George Alioa and Lnwin Ltd. London. i955

(gsHsu, T. C, and Benirschke, Kure,

An atlas of mammalian chronvosomes, Vi—

7

Berlin, Springer, 1967—73

7V. illus Ref. '

. '

(^Makino, Sajiro

An atlas of the chromosome numbers in anim.ils.

ed, rev. and enl. from tht original ToV.ay ed, Araes,

Iowa, State CoUegd Press, Ci957

@ : ^ 1SS7*

(«)

H.

— PH PH

.

1. *(0.05i\O

X mlO,2 + F inl0.2iV HC1, 200ml

PH X Y pH X Y

2.2 50 44.0 3.0 50 11.4

2.4 50 32.4 3.2 50 8.2

2.6 50 24.2 3.4 50 6.4

2.8 50 16.8 3.6 50 5.0

='3.0
I5.01g/L,
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2. (0.05W)

Xirno.2'\/ + Fnno.2iVHCl 20ml

Y Y ' nW / •> Y
z

2,2 5 4.670 3.2 5 1.470

2.4 5 oCDCO 3.4 5 0.990

2.6 5 3.295 3.6 5 0.597

2.8 S3 3.8 5 0.263

3.0 5 2.032

4{r -1 = 204.23

0.2M- ^ 40.S5g/L

3.91 -
0.2MNa,HPO4( 0.2.M NazHPO^( O.lAf(PH O.lM ;(

'

pH

10.72 9.282.2 0.40 COi-H 5.2

1.24 18.76 5.4 11.15 8.85

2.6 2.18 17.82 5.6 11.60 8.40

2.8 3.17 16.83 5.8 12,09 7.91

3.0 4.11 15.89 6.0 12.63 7.37

3.2 4.94 6.2 1.3.22 6.78

3.4 5.70 1-1.30 ' 6.4 13.85 6.15

3.6 6.44 13.56 6.6 14.55 5.45

3.8 7.10 I-H 6.8 15.45 4. 55 -

4.0 7.71 12.29 7.0 16.47 3.53

4,2 8.28 11.72 17.39 2.61

4.4 8. £2 11.18 18.17 1.83

4.6 9.35 10.65 7.6 CO 1.27

4.8 9.86 10.14 7.8 19.15 0.85

5.0 10.30 t"70 \ 8.0 19.45 0.55

NasHFO, = U1.98; 0.2iV/ 28.40g/L,

Na2HP04'2H20 = 178.05; 0.2.Vf^ 35.61g/L

CsHsOr'HsO -SIO.U; 0,lJW Sl.Olg/L
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««-
g) 1 (g)| 1§

C.O.H..HoO NaOH 9^7 V. HCKxi^^ ((D'
J ' ° '- : ~ -'"

2.2 0.20 2iO 160 10

3.1 0.20 210 83 116 10

3.3 0.20 210 83 100 10

ft >0 210
1

83 45

w

5.3 0.35 215 1 144 68 10

5.8 0.45 285

266

186
j

i 156

105 10

6.5 0.38 126 10

lgl^ pH 5P .^

®i *

5.«^»- (0.1M)

pH O.lM
(ml)

oaM
(ml)

rH O.lM
(ml)

O.liWj^
(ml)

3.0 18.6 1.4 5.0 8.2 11.8

3.2 17.2 2.8 5.2 7.3 12.7

3.4 16.0 "0 5.4 6.4 13.8

3.6 14.9 5.1
•

5.6 5.5 14.5

3.8 14.0 6.0 5.8 15.3

4.0 13.1 "9
i

6-0 3.8 16.2

4.2 12.3 7.7 1 6.2 2.8 17.2

4.6

11 .4

10.3

8.6

9.7

6.4 2.0 18.0

6.6 1.4 18.6

4.S 9.2 10.8

CsHsOz'HgO -210.U; O.lM 2'!.01g/L

NagCgHsOr'SHsQ -294.12; 29.41g/L
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-Z tg 0.2Af)

pH(18t

)

0.2M NaAc 0,2'M HAci pH(18t

)

0.2M NaAc 0.2MHAC
(ml) (ml)

1

(ml)

3.6 0.75 9.35 4.8 5.ro 1.10

3.8 1.20 8,80 o.O 7.00 3.00

4 .0 1 .80 8,20 i , vO 2.10

4.2 2.65 7.35 8.60 1.10

4.4 3.70 6.30 5.5 9.10 0/jO

-1.6 4.90 5.10 S,8 0,40 0.60

NaA c • 3H 2 O 1; -- 136.09

0.2M 2?".22g,'L

7.

(n ^f'gjl -?^ o;2M)

pH 'o.3MNa2HP04 0.2MNaH2PO4 pH 0.2MNa2HPO4 0.2Af NaH„P04
(ml) (ml) (ml) (ml)

5.8 8.0 92.0 7.0 61.0 39.0

5.9 10.0 90.0 67.0 33.0

G.O 87.7 ' 7.2

7.3

72.0 28.0

6.1 15.0 85.0 77 .0 23.0

6.2 18.5 81.5 7.4 81,0 10.0

6.3 22.5 77.5 7.5 84.0 16.0

6.4 26.3
'

73.5 7.6 87.0 13.0

6.5 31.5 68.5 8^'.

3

10.5

6 .'3

6.7

6.8

37.5 62.5 7.8

7

8.0

91 .)

93.0

94.7

8.5

7.0

5.349.0

56.5

51.0

6.9 55.0 45.0

Na.H rO<.2H..O^ TJS- 1'8.05 0.2Vf
: 5.>ng/L

NasHPO^'lSHijO:r'
si =58.22 0.2'Vf?f^- 71.(3ig/L

NaHsPOi'HsO = l 8.01 0.2iVl'$ 268/1^
NaH2PO<2H20 Ji = 156.03; 0.2]^^^^31.218/1^

• 6,17



(2) ^- a/15Af

PH M/15Na2 HPO4 Af/lSKHjPO^
1

pH M/l5Na2HP04 M/I5KH2PO*
/ml(.nil ) (rm) /« 1(nil

)

4.92 0,10 9.90 7,17 7.00 3.00

5.29
' 0.50 9.50 7.38 8.00 2.00

5,91 w 9.00

6,24 2.00 8.00 S.Oi 9.50 0.50

y) all Q n, g Q A

6.64 4.00 6.00 18.67 9.90 O.iO

6.81 5.00 5.00 10.00

6.98 6*00 4.00 1

1

NasHPCU'SHsC - ].rs.(35; 1/15M ]i.S76g/L

= 13S.09; l/lSM 9.07Sg/L

'

8. f[-IC 0.05M)

Xml0.2MKH2PO4 + ymlo,2iVNaOH 20ml

pH(20t ) X(ml) F(ml)
.

pH(20*C) X(ml) Y(ml)

5.8 5 0,372 i 7.0 5 2.963

6.0 5 0.570 5 3.500

6.2 5 0.860

ii:

5 3.950

6,4 5 1.260 5 4.?80

6.6 5 1.780
1

7.8 5 4,520

6.8 5 2.365 ' 8.0 5 4.680
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9.E -& 18t)

pH
0.(HM

ml)rpT lis. \ /

0.2N

(ml)
pH

0. (MM

ml)

0.2iV

(ml)

g ,8 100 18.1 8.4 100 5.21

7.0 100 17.8 8.6 100 3.82

7 ,2 100 16.7 8.8 100 2.52

7 ,i

7 C

100

1 A A
IMJ

100

tn

CO

1-H

9.0

9.1

100

1 (\f\Ll^

100

1.65

1 1 3
/ .b 1 • i-

0.70

S.O 100 9.39 9.6 100 0.35

8.2 100 7.2.1 100

E 0.(HM?#^. 25g/L

lO.Tn's-It f0.05M25TC)

50mlO,lAi 1^ Tris) XmlO.l'V

lOOml.

pH X(ml)

.10

.20

.30

.-10

.50

• 60

.70

45.7

44.7

43.4

42.0

40.3

38.5

36.6

pH X(ml) pH

7.80

7.90

8.00

8.10

8.20

8.30

34.5

32.0

29.2

26.2

22.9

19.9

8.10

8,50

8.60

8.70

8.80

8.90

X(ml)

17.2

M.7

12,4

10.3

8.5

7.0

*11« ris) CH.OH
C

121.14; HOCHz-^ \N'H2

o.iAf Tris £ )fSH

*



11 -«»» 0.2M

)

0,2M pH 0.2 Af

/ml (ml )
,

(m /ml(mi;

1 A 9 ,U
O C6

7.6 1.5 8.5 8.4 4.5 5.5

7.8 2.0 8.0
i

.8.7 6.0 4.0

8.0 3.0 7.0
'

9.0 8,0 2.0

«igi?Na2B4O7»10H,O, 14 = 381. 13; 0. 05Ai = 0.2Af 19*0

g/L,

HsBOs, -61. 34 0.2M 12.S7g/L '

12.«- « (0.05Af)

Xmlo.2iVf^ + :riT!lo.2M"s[aOH 200ml

pH X Y pH X Y

8.6 50 4.0 i
, 9.6 50 22.4

8.8 50 6.0 9.8 50 27.2

9.0 50 8.3 10.0 50 CO

9.2 50 12.0 10.4 50 38.6

0.4 50 16.8 10,6 50 45.5

= 75.07; 0.2M 15.01g/L

13.&-gfi 0.05M

XmlO.OSM + :Fml0.2NNaON 200ml

rH X Y
1

pH X Y

0,3 50 6.0 9.8 50 31.0

9.4 50 11.0 10.0 50 43.0

9.6 50 23.0 10.1 50 46.0

ig^NasB.O^eloHaO, iSl. 13; . G 5M 1 9 .
:

' g / L



Ca 2 + Mg 2 +

iH
1

Q^IM NagCOs (ml) 0,1 /Vi NaJrlCOg (rnl)

20 1! 37 1C

9,16 8.77 1 9

9,40 9,12 2 8

9.51 9.40 3

9.78 9.50 6

9.90 9.72 5
r-

10.14 9.90 6 4

10. 2S 10.03 3

10.53 10.28 8 2

10.83 10.57 9

NasCOa'loHsO M = 286.2; O.lM 28.G2g/L

NaHCOs = 84.0; O.lM 3,40g/U

()

*
()

1. . mg/L)

(White) (1963)

720 CuS04 • GlIoO 0.001

300 ZnsOi 3

200 NaoMoO^ • 2H2O 0.0025

80 KI 0,75

(1)

MgS04

Ca(N03)2

NagSO.

KNOc

• 657



KCl 65 -Pm 0.1

4 j'6
w •

HsBO, 1.5 0.3

MnSO^ 4.5 * 3.0

2.5 20000

100

pH5.6— 5.8

(2) MS Murash!ge Skoog) 1962

1650 KI 0.83

KNOs 1900 FeSO^ • 7H2O 27.8

CaCl2 • 2H2O 440 Na^EDTA. 2HJ 37.3

MgS04 . rHjO 370 Bi 0.4

KH2PO4 170 0.5

H3BOS 6.2 : 0.5

MnS0"4H_,0 22,3 100

C0CJ2 • 6H2O 0.0'5 2.0

CUSO4 • 5H2O 0.025 mm 30900

ZnSO, • 7H2O 8.6

NajMoO^ • 2H2O 0.25

1 -5.8

(3) B5 Gamborg, 1968)

NaHsPO, . H2O 150 NaoMoO^ . 2H2O 0.25

KNOg 2500 KI 0.75

(NH,)2SO, 134 Ka-Fe-EDTA 28.0

MgSO^ • 7H2O 250 10.0

CaCls • 2H2O 150

6

1.0

HsBOs 3.0 1.0

MnSO^ • HoO 10.0 100

CoClo • 6H,0 0.025

CuSO, • 5H2O 0.025 20)00

ZnS04 . 7H2O 2.0

pH:= 5.5

(4) Schenk, Hildebrandt 1972)

KNO, 2500 FeSO, • rHgO 15.0
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4ft0 NajEDTA . 2H2O 20.0

CaClj • 2H .0 200 ' Bi 5,0

300 0.5

MnSO^ . H2O 10 ^ 5,0

HjBOg 5,0 100

ZnSO^ • 7H2O 1.0 2 4—

D

0,5

KI 1,0 p -?^
ft f> CR^ A 1

NsIsMoOa • 2H20 0.] 1^ 30-000

CcCK , 6H2O 0.1

pH 5.9

(5) 1974)

KNOs 2830 ZuSO, • 7H2O .5

(xNH,),S04 463 HsBOs 1,6

KH2PO4 400 KI 0.8

MgS04 • 7H2O 185 2.0

CaCl, • 2H0O 166 Bi 1.0

FeSO^ • 7H2O 27.8 Be 0.5

Naj; -EDTA 37.3 0.5

MnSO, • iH.O 50000

pH "-5.8

2,

VasU U959

MsSO^ • 7H2O 3G0 NajMoO^ • 2HaO

(Ife R)

0.0
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260 C0CI2 , eHjO' 0.025

Na,S04 200 ^ • 5H.0 -10.

KNO3 V - s$
•

7.5

<!( ^?it-jy FvL ^Us 1.25

'-' \} --jn ..rr. " x 0. 25

3 ,0 0. 25

7r.^'0* • 7H.O ic.

J

0. 25

HaBOa 0.5 p &. 2.0

CUSO4 • 5H2O 0.025 10000

CM

Bourgin, Nitsch '1967)

KNOs 950 FeSO j , 7H2O ?7.8

NH.NOg 720 Na.EDTA 2H2O 37.5

CaCls • 2H2O 166 Bi 0.5

MgSOj - 7H2O 185 Bs 0,5

KH2PO4 68 5.0

MnSO^ • 4H2O 0.5

H.BOs 10.0 1£ 0.05

ZnSO, • 7H,0 10.0 11' 2.0

Na2Mo04 • 2H2O 0.25 100

CUSO4 • 5H2O .025 20J00

Nitsch^ (1974)

KNO3 950 %1 5000

NH4NO3 720 L 5^ 800

MgSO^-ZHzO 185 L 100

CaCU 166

68 0.1

FeNajEDTA 10- ir 20000
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Chu, Wong, Sun, Hsii, Yin, Chu, Bi

KNOg 2830
1 -- TKl 0.8

/ XTT T \ O(NH4 ) oSO.i 463 FeSO.i *7«20 27.8

CaCU »21120 166 NaFDi A»2H 37.5

MgbU4 • 7H ,0 185 Bi 1.0

KH,,P04 400 B(5 0.5

MnSOwHsO 4.4 0.5

H3BO3 1.6 ^ • U

ZnSO,.7H20 C Art Art

5.8

Keller. Rajhathy, Lacapra (1975)

KNO3 2500 cccio'eHjO 0.026

(NH4)2SO, 134 330Fc

CaCl 2 -21120 750 (14.2?'

MgSOwHsO 250 FegOs) 4G

NaHjPCVHsO 150 Bi 1.0

MnSO^MHjO 10 Bs 1.0

H^BOg 3.0 1.0

ZnSO, .7H2O 2.0 800

KI 0.7> 100

NagMoO, 0.25 100000

CuSO,.5il20 0*025

!tS-II * 1978)

KCl 35 FeSO^.-HjO 27.8

KNOg 1000 NagEDTA^L'iI^O 37.3

Ca(NO,;2--!H20 100

MgS0,.,H20 125 90000

100 7000

200
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S 100 :

38?"

. 3.

Randolph, Cox 1943)

KC1 65 Na(P03)n(
85 10.00

Ca(N0s)2 236.8 MgS04-7H20 36

FeSO,.7H,0 2.0 M 20000

25000

\

RijYeu 1956)

340 ZnSOvrHjO 0.287

K2HPO4 87 CuS04»5HoO 0.024

CaCl2 55 (NH4)5Mo,024' 1H2O 0.12

MgSO,.7H2 49 iSHsO 15

MaSO^ 0.15 m 120000

0.062

pHe.O

Brooks, Hough 1958)

Ca(N0,;2 820 MnSO; 0.09

MgS04 210 ZnSO^ 0.25

K2SO4 348 CuSO^ 0.25

KH2PO4 104 MoOj 0.015

(NH4)2S04 132 FeSO^.THgO 1.36

NaCl 53 Na..E.DTA.2H20 3.33

HgBOs 0,57
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Raghavan, Torrey (1963)

i A
4 o U \ X ^ A L J U 9 1

Do & >!t *^BJr. ^^ " 1 ()• 1

Ifvn
')

FeCH ,0 3 • 08

IV 1^1 • 4 .L -B: _ri " i5 0 1

trXJ D />60

HsBOs 0.56 0.1

Ml Clo- lHsO 0.36 0.001

ZnCU 0.42 0.001

CuClo-2H,0 0.27 20000

r-H4.9— 5.0

KH2PO4

KCl

MgSO,.7H,0

CaCK»2H.O

MnSO, .HoO

H.BOs

ZnSO^.rlloO

CoClz'eHoO

CuSO^-sHoO

NagMoOj

: t •SHgO

30

CaCl2'2H20

KKOs

KHoPO,

MgS04-7H,0

N(mtog 1973)

910 Bi

750

740

740

3.0

0.5

0,5

0.0?5

0.023

0.025

10.0

50.0

Be

1^

L-

L--

L -

L~

L-

L-

J^
5.0

0.25

0.25

0.25

400

50

20

10

10

10

10

1000

34;?00

Gildow 1975)

250 ^^
2500 80.00

170 210.0

-iOO 64.0
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NH4N00, 1650 9.0

CoCls'GHgO 0.1 . 80.0

CUSO4.5H2O 0.2 82.0

HsBOs 5.0 27.0

KL 1.0 20.0

MnSO^.HgO 10.0

Na.MoO4.2H0O
<- " 0.1 1000

ZnSOwH^O 1.0 ( ^

)

FeSO^.zHjO 30.0 2,4-D 0.5

Na2EDTA.2H20 J- , 0.1

Bi 5.0 Bs 0.5

100.0

4.

Torrey, Reinert (1961)

2.6

WMte 10.4

(1943) 15.6

Bi 0.1 13.0

0.1 2.5

^ 0.5 mmm 5,0

10.0 6.5

B2 0.1 4.0

C

0.1 40.0^ 0.1 13.0

0.01 50.0

100 20.0

6.0 2.5

7.8 0.05

1.5 - 20000

14.0
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10.9

pH6.0

Graebe, Novelli 1966)

200 ZnS04.7H,0 0.5

NaHsPO^'HsO 170 0.025

KNO3 80 H^SO^C 1.83) 856(0. 5ml)

KCI 70 0.25

MgSOwHsO 530 0.25

330 1.3

HsBOs 0.5 ^ 0.25

MnSCh* iH.O 3.0

10.0 2000

CoCi2 "eHoO 0.025 40000

CUSO4.5H2O

pHe.o

Gamborg. Eveleigh, PRL—4 1968)

NaHoPO^-HpO 90 NasMoOwHsO rtU • w J

NasHPOi 30 KI 0,75

KCI 300 FeSOwHgO X • a

(NHOjSOi 200 Na2EDTA.2H20 18.6

MgSO,.7H20 250 Bi 10.0

KNO3 1000 ^ 1.0

150 1.0

H3BO3 3.0 100

MnSOi-H^O 10.0 ^ '' 20000

CoCU^gH^O 0.:>5 2,4-D 2.0

0.25 20000

3.0
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Vfliky, Ros«7lV (1973)

147 KI 0.05

(NH4)2HP04 200 reSOwH^O 13,9

NH4NO8 117 18.5

NaNOg 85 Bi 0,5

KNOg 21S0 0.5

Ca(NOs)2«4H20 324 1,25

MgCis'SHjO 210 #5 1.0

0.25 100

CUSO4.5H2O 0,25 0.25

MnSC-HsO 4.0 0.1

ZnSO^vHjO 2,4—

D

1.5

0,25 »5i 1.0

5.0 m 20030

PH5.O

Smith, Stone 1973)

NajSO, 200 CuSO^'oH^O 0.025

NaHoPOi-HjO 1600 ZnSO^'THgO 0.5

KNO3 80 Bi 0.5

KCl 70 0.25

MgSO^ 360 % 0.0012

Ca(N0s)2 200 ^^ 0.?5

HsBOs 0,5 5000

MnSO, 2.7 !^ 1.0

13.7 40000

CoCU-BHjO 0.026

PH5.5

Phillips, SCP (1974)

KH2PO4 300 CoClo-eHjO 0.025

KNO3 1000 Fe—NasEDTA 32
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NH4N08 1030 2.(5

Ca(N08).»4H,0 500 0.5

KCl 65 Bi ()• L

MgS04.7HoO Be' 0.1

d i. 1
100

1.6 2,1—

D

2.0

1.5 0.1

KI 0.75 E 30000

pH6.

Phillips, SCN 1974

KH.PO, 300 CoCl-j'GHoO 0,025

CaCl2-2H,0 100 Fe— 3-

KCl 65 tt 2.0

xMgSO^'ZHgO 35 0.5

0,1

1.5 Bs 0.1

ZnSOwHaO 100

Na.MoO, .2H2 0.25 30000

C^iSO^.SH.O 0,04

P'He.o

Law en Chu, Lark SLCC 1976)

CaCl2-2H20 410 Bs 1,0

NH,N03 1650 Bi 0.3

KNO3 1900 COO

170 1.0

MgSO^.rH.O 370 B2 0.1

KI \A .

C

0.1

H3B0, 6.0
•. ^ 0. I

Na2MoO,.2H2 0.'^5 0.1

CoClz'Glf^O 0.0:5 ! 2*5

MnS(VH:0 17.0 :is 100

CuSOi-GHaO 0.025 1.0

* 06 7 •



ZnSO, »rH 2O 10.0

Na2HDTA.2H,0 37.3

1,5

fl-
'

2.0

2,4—D 2.0

M 20000

Shannon, Liu i977)

200 CUSO4.5H2O 0.025

KNOg 80 CoCia'GHgO 0.025

KCl 65 HgBOa 0.5

Ca(N08>2.4H20 347 Na,.MoO.-2HoO 0.025

KH.PO^.H^O 165 10.0

MgSO^.zHsO 530 0.4

MnSCVH^jO 2.23 30000

ZnSO^.zH.O 0.5

pHo.O--6.0

KCl

CaC!o.2H2

MgSOwHaO
NaH,PO..H.O

AA
2950 (mg/L)

150

150

876

266

174

7.5

20

img/L

0.2mg/L

O.img/L
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5.

Nagata, Takebe. (NT) *(1971
XTT T TLNH 4NOg 825 CUSO4.5H..O 0.025

KNO3 950 CoS04.7H^O 0.03

<-ad2 • 2H2O 220 NasEDTA.sHjO 37.3

MgS04«7H20 1233 FeSOivZHjO 27.8
V XJ DH 2 1 C/4 680 100

HsBOg 6.2 1.0

MnSO"4H20 22.3 3.0

8.6 6—^ 1.0

0.83 m 10000

i ct 2 VUJV^ 4 « -? V-/ 0.25

Nitsch , Ohyama, (1971)

CaClg ooo 100

KNOn 500 5.0

MgS04t7HjO 250 Bs 0.5

KH 2PO 4 25 Bi

MnS04 .iHjO 2, r> 0.>

H 1.0 0.05

ZnSO, ^rH.O 1,0 2,0

Na,Mo04.2H20 0.02G 2,4—

D

1.0

CUSO4.5H2O 0.0025 6— If! 1.0

FeSOwH^O 27,8 0.6 M
Xa^-EDTA 37.3

PH5.6

• ?^

*

• 663 •



Ohyam a, Ni tsch, (19")

KNO3 2000 NaoEDTA -7.3

KCl IpOO 3i 0.5

CaClo.^H.O

" 300 5.0

MSSO4.7H3O 400 Bfi 0.5

KH2PO4 200 0.5

MnSO,.4H.O 50 0.5

H3BO3 20 2 -D O.l

ZnSO^.rlJ.O 20 G— 1.0

KaoMoO^ 0.5 1! 0.6M

w6 27.8

D'drand (1973)

NH4NOS 270 NasEDTA 37.3

KNOs 1430 100

MgSO; .rH 2 3.0 P n 0.4

CaClo.i'H.O 570 m. 4,0

KH2PO4 80 n 4.0

2.0 0.7

5.0 0,0 t

ZnSO^vHsO 1.5 1,

KI 0.2.-) 2,4-D 1.4

Na2MoO;.2H^O 0.1 6—^ 0.4

CuSO. .5TI2O 0.0 ir> m 0.03M

CoCls-SHjO 0.01 O.3M

qi 27.8

PH5. 6

Ha?ada 1973)

KNO, & 50 100



ir;u 2.

a

CaCl
2 1/0 0.5

Ti" T_r r>KH 2irQ4 70 Bi 0*5

JVl n.304.»4H20 12.5 0.5

5.0 0.03
— (1 , T T

5.0 \ .0

rsa2MoO^ . I'H n ID

CuSO,.5H20 CO 2,4-D 1.0

Na.EDTA 37.3 m O.OGM

27.8 0.63M

800

(Kao, Michayluk) 197S)^ fi!

NH4N03 Ct t\

100

1 . 1 (\(\ v.i- mL H'.i'

)r: Wi "3C 1.0

CaCl,.2H20 600 1.0

Mgso^.riuo 300 Bi 1 .

KHoPO, 170 ^^ 1.0

KCl 300 0.4

KI 0.5 ^ 0.02

:. ^ 0.01

MnSOfHoO 10.0 ^^ 1.0

ZnSO^.rHsO I'.U B2 0.2

Na2Mo04.2HoO 0.'5 ^

C

2.0

CuSO, .5H,0 0.023 ^

A

0*01

CcCK-en ,0 ^ O.Oi

28 B

2

0.02

i

*

2.4-D 0.1 0..
'

0.2

1.0 1,0

• 065 •



n 20000 250

10000 68400

PH5.6 -
. 20 250

St 40
' 250

k 40 250

T 40 250

250 250

250 250

250 20./

PH5.5

2 1L— >

0.1/
5.6 0.6

0.6 0.2

20 /

K03 2, 6— P 0.03

0.03 0.03

250 0OS

2 — 25
'

Z

Von Arnold, Eriksoon LP 1977)

KH^PO. 340 MnSO,.4H20 2.23

KNOg 1900 H.3BO3 0.63

NH4NO;, 1200 ZnEDTA 4.05

MgS04-?H,0 370 Na2EDTA.2H2 18.70

CaClg-aHsO 1760 FeSOwHgO 13.90

KI 0.75 L 0. 01,/

NajMoCVsHsO 0.025 L 01 /

CuSOrSHgO 0.0025 L 01 /

CoClj^eHsO 0.0025 L 01 /

0.5 - 2000
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m 2.0 34000

1.0 180

Bi 5.0 50

100 150

it 0, L / 455000

L 0.05 / 2,4-D 1,0

L— / 1,0

PH5.8

D2

NH4NO, 20

KNO3 1480

CaC]2»2H,0 900

MgSO^./HgO 900

KH.PO4 80

FeSOwH^O 27.8

NasEDTA 37.3

HsBO^ 2.0

MnSCV^HjO 5.0

ZnS044H20 1.5

KI 0.25

NajMoOj .2H2O 0.10

CUSO4.5H2O 0.015

CoCl2*6HsO 0.010

1981'7

mm 00 100

4.0 4.0

Bi 1.0 40

1.4

B o.r 0.7

O.i 0.4

0.04 0,01

NAA 1.5 1.5

6-BAP 0.6 0.6

-f 5% 5^0

0.5 0.5

O.4M

M 0.05M 0.06M

4000

5.8

Ka

NH4NO8

KNOg

CaCl2.2H20

MgSOwH^O
NaH.,P04.HoO

250

2500

soo

250

150
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p 134

CaHPO^.HjO 50

Na^EDTA
/ • ^

FeSO.f .7H2O

H-BO, o
a

MnSO^ 'H.O

J

ZnSO^. iHjO

KI u • / a

Na,Mo04 -21^2 U •

CuSO, .5H2O

\J J

Bi

Bs 1

230

m 137000

NAA 0.1

Kinctin 0.2

()

15 /
2

20 8 /
2 20

L-

1!^ 10

5

10

1

10G0

< NaOT I v'HM7 , -?

• 668 •



^^^,'1^1
L- 1G(K)

20

L-
fi:

L_ 1000

8

^ 0.3%^
L-^ 1000

3

By

I

5

* HMf( 5, 10

5

5 •

1000; "H 7,5

* 5 T
SOOOrpm 5

By

By

By

Z-

m
PH 7,5

10 X A

«| •#(K2HP0_:)

(KHsPCM

iffNHJsSO,

1000

20

20

6

2

1000

10

45

10
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( Np. .C5H5O, '2H,0>

PH7.0

-

10 X A

20%

1 /

• 25il/ MgS04 .7H,0)

2%

(10 /

50 /

* (25 /

5 /

*

EMB)

(
Y(

Y ' pH 7,2

Vogel50x:

NJiCNHd )HPO. • 4H

(MgSCXrzHsO)

0x

1000

100

'

20

4

4

880^

. 4

4

4

4

10

8

5

2

"4

0.065

20

1000

175

10

50

50

1000

• 140
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(K2HPO4 • 3HsOl83 .'4

60

20

NasCeHsCVSHsO) 10

(MgS04.7H20) 2

1000

^ ^^ 1000

10 X ^ k +

t

10 X 10)

.

0*25

- thy) 10 /

trp) 25 /

10 X

10 X 1000

20

Pi

8

2

4

(MgS04*7fl20) 0.2

1*5

^^ NaaiiKVTHsO) 5.7

1000

'H 7,5

t

!fl 20 5^

25^^ 7*5

Na2HPO,:'12H20) 18, 8

MgSO.^rHsO) 0,6

1000

10/^ f5(CaCi2) 50

0.5% FeCU)( 10
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CM): (. ^
)

IX

IM

50.%

^^

±10%,
rrM ) ^1><;

1M

50?^

5%

*4i6

B

^
10% pH 7,

2

2-<SMM

1160)

M;l2'6H20)

.

flllO!^^ 6,5(30
2xSMNrr -i-2?^BSA):

M'^ls'SHsO)

_^1]
10% ^ PH"5(32; BSA)

A X PAB(4 X Penassay Broth),

]00

0.5

1

'
suit /

1

100 f

0.5

1

0.2

5 /

20

100
1000 t

34?.3

4.64

8.13

970

342,3

4.61

8.13

700

72



'Ar\ti' i"i M;:diuin)-3, ; Fenajsay

Broth,

Aniibioti Medium* 3 70.^

1000^

Penai^say Brothify^

1.5

1,5

0.^ I9t^̂
S %^'^ 1.;?

S>LMP( .-BSA).

2 X SMM( -{- BSA) r -i x PAB ( !)

i:¥<M^DM3:

(i) SKli 8

215

(3) 5!! g uomn
n io*^; 50

3> 3.5!^^-1,5%^^ 100.
6> 3!)? iOg

7) lA^iUtiKMsCI^) 20:f

3> 2?% BSA) 5

M;^

ft BSA 50 SVcni 7^ !^ 1^^ ^ 20 / 6t

ni h: I

:gi^!!^6^
I ^ 350

it §_Casamin acid) 5

mni^iw^ 5

• 67) '



3-
yHs.i—8.2 500

15

SO—

5

5 'C
, I II

*

50% 20

100

M
20^^

?̂
lO'^EcoRI -

1 30mAf Tri s-HCl (pH • 2

)

5(n:M

20mM 2-

SOOmM
•

10

—

20"zMTris-HCl, 2"!-?\1«8.5
EcoRI:i^ 4 N!AATTN*

EcoRI::
'

10:': T,DNA 3
0.1M

Trie fiHr.s

0.1 A/

otuM ATP
'
ATP ATP

.>.»t- M 2

7

MgSO-^HsO) 0.25

1000



(='
Eagle /

(
1955

(1953

L- 1 21 (0.1)
1 o^cn fi

L- ft 12(0.05) 9Acn "H

L- flfli!^ 292(2.0

)

T K iff* "> Iftfe
9 .dCO.Oo ) oO \ V *^

L_^ 26 ( . 2

)

t> V V *^ J

L_^ 26(0.2 )

C 7 A /I
V U #4 /

ifJUL HiJC^BK^^V; 36(0.2) 72(0.4

L- 7,5(0.05) 15(0.1)

L- 18(0.1) 32(0.2)

24(0.2) 48(0.4)

L- 4(0.02) 10(0.05)

L- 18(0.1) 36(0.2)

L- 24(0.2) 48(0.4)

2* 2' 1 I^ 1 1

1

0.1 oa
1

5& ( t-arieB^ju-^is

NaCl 6800 6800

KCl 400 400

CaClz 200 200

xMgSOt.zH.O 200 200

NaH£P0.»2H,0

xVaHCOs
150 150

2000 2000

1000 1000

i.O /

•Esgle!^ ^
« 6/5 •



K-tm^Fso
§^#,(/

(

L- 8,91 (OA) 0.02

L-?t 211 .00 (1,0) 0*71

L- 13.30 (0.1) 0.6)

L- 15.00 (OA) 1.32

L- 31.50 (0.2) 0.54

L- 14,70 (0.1) 0.61

- 146.20 (0.1) 0.20

7.51 (OA) 0.37

L- 21 .0'» OA) 1.01

L- 2.60 CO. 02) 0.73

^ 13. 10 (0.1) B 12 1,36

L- 29. (0.1)

L-, 4.48 (0.03)

L- 4.96 CO.OJ) 4. OS

L- 11,50 (0.1)

IK '

y

/ A 1

i- 3.57 ('0.03) 0.20

L- 0.60 ( 0.003)

3p pC, HX.
1 q 1 r n ni Tk/MhW T»C ,1 R J .,J 10-.TV

T /•;-> xf)
3.50 (0,03)

TP,- JgS TCi» Mt

FeSO"7H20

i (J * (J

1.52

CUSO4 .5IJ2O 0.001

0.03

NaCl 7400.00

KCl 285.00

Na.HPO^ 153.60

83.00

MgSO^./H.O 152.80

33.30

NaHCOa 1203.00^ 1103.00



199 /

(
SI

I--n[ 25.0 (0.30) •> iO.O
L- 70.0 (0.40)

*

30.0 (0.25) \S JSij

L- 20.0 (0.75) 0.05

75.0 (1.00) L-iy? K)^^ -nn. rX. JULW RX O.i
1-- 100.0 (0.07) # St 0.03

\mm 50.0 (0.70)
-- ^ 20.0 (0.10)
L- 10.0 (0.75) s? 10.0
L-

*

20.0 (0.15) 0.3
L-

*

60.0 (0.-15) 0.3
L- 70.0 (0.20) ! 0.3
L 5^ J • 1> 8 U • u

L-

*

5.0 (0.15) 0.3
L - •0.0 (0.35)

i

0.'>

L-

*

25.0 (0.:-5)

L-

*

80.0 (0.25)
L-

*

10.0 (0.005) 0.2
L- ,10.0 (0.20) 80 5.0
L-- 23.0 l0.20)

fj
2- 0.5

0.05 1)- 0.5

0.01 50.0^ 0.01.m 0.5

0.01. NaCl 6^00.0
0.05 KC1 4 00.0
0.025 CaCK 200.0
0.025 MtSd^'THsO 200.0

oo NaH2P04 UO.O# o NaHCOs 2200.0
O.Ol Fe(NOs)s.9H20 0.1
0.01

A

0.10 1000.0

D

0.10

E

0.01) 0.01

.677



Waymoum MB752/;l /

(
m

5.0 (3.6 17.5

- 60.0 (4.6) L- 90.0

L - 15.0 (0.06) 3* 15.0

L- 150.0(10.2)

L- 350.0(23.8)
TJ^ fi=^

50.0 (6.6)

L- 150.0 (8.0) 25.0

L- fee 25.0 (1,9)

L- 50.0 (3.8)

L- 240.0(14.2)

nO.O (3,4.) NaGl 6000,0

L- 50.0 (3.0) KC1 130.0

L- 50.0 (4.4) CaCl2*2H20 120.0
T Hb(- -xA^

75.0 (6,4) MgCla-eH.O 240.0

L- 40,0 (2.0) MgSO^MHjO 200,0

L- 40,0 (2,2) NagHPO, 300.0

L- 65.0 KHoPO. 80.0

NaHCOa 2240.0

0.02 5000.0

Lit o

UO

0.4
'

1.0

1.0

1.0

1.0

10,0

0.2
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NCTC 109

(
^^
L-'I 31.48 (3.5^-^ 5.51 (0.5)

L- oI.OO (1.5)

L- 8.09 (0.6)

L- 9.91 (0.7

L- 10.49 (0"'

D- 3.20 (0.2)

L- 8.26 (0.5)

L-? 135.73 (9.3)

13.51 (1.8)

L- 19.73 (l.r!)

4.09 (0.3)

1- 18.04 (1.4)

20. -n (1.6)

3- - 30.75 (2.1)

L- 4,44 (0.3;

L- 7.38 (0.6)

1 16.53 (1.0

6,13 C0.5>

10.75 (1.0)

L-^ 4.18 (0.3)

L-^ 18,93 (1.6J

L- 17.50 (0.9
L~ 16.14 (O.Oj

L- 25.00 (o .

0.125

0.025

0,025

'25

0.025

0.125

0.0625

0.0625

• 0,0625

0.0525

.

0.025

A

oo

D

0.25

E

0.025

K

0.25

Bi2 10.00

DPiN 7,0

TPN 1.0

A

1.0

- 1.0

UTP 1.0

9.9

L- 253.9
a" 10.1



10.0

10.0

if; 10.0^ 10.0

5- !^ 0.1

iilSO 22.5

^^^ 1.8

1.8

3H2O

MaCl

KC1

CaCij

Na.HPO^

NaHCOs

50.0

6800,0

iOO.O

200.0

20).

110.0

220D.0

1000.0

( 1^ )
Celliilases

Driselase 1.0—2.5

Ceilub'sin -

K\'owa Hakko Ko3}'0

Co, (Japan),

Plenum Scientific,

Hackensack NJ,

Yakult Hor—sha Co (Ja.-'an)

- 6SU •



(Ononika R— 10 1—3

Cellulasc RS 1.0

1—4

I— .?

HP150

o.:-o.

Hemicellulas

'

llcmi" lu!ast?

Vc- linas^

Ma -erase

Maccrozjme

PectinolAC

Pecto yas;; Y—23

.
O.o— 1.0

0.15

PATE 0.1

(Pecti'-acia-

acetyl tvans-

feras?)

Zymol>ase 2

( ^
mmm 1--

1

(^

Calbiochem San Dieco CA

Yakult Hons ha Co (Japan)

Mei ji Seika kaisha Ita,

,

Tok}0 (Jar an)

Corning Glass.

Corning, NY

Sigma C'lenn .al , St

Louis. MO

YakiiU Honsha Co,

rJa- an)

Calbiochcm San Dieco CA,

Corring Glass Covning

NY.

Kikkoman Shoyu Co"

Lta. (Jar-an)

Hoechst, Ccrinany

Ik fJ:

,

• 6Sf -
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(H) DNAS

Ecoli DMA

I

Ecoli DNA

I

Klenow

T4 DNA

ilDNA

^

.
m

E coU DNA ?^

T4

AMV n

Fcoii RNA^
^

H

DNA DNA

3'—5?1!^1 -

DNA DNA

3^—5:
fDNA DNA

3'—5'^
Fcoli DNA fsl

I^^^DNA3'
dNTPs

DNA 5'

3'-:^

1̂2?. ATP

^ T.iDNA?i;^
DPN

ATP g^'

I

1V 5~-0H

I

r'RNA DNA

I

^RNA; DNA

i

RNA
DNA RNA

! 1=^:

8"

DNA;

DNA
'

3'—
CDNA h%

ft
3'--^

3'—
C DNA

Pcly (dA— dT)—
Poly(dA—dT)

RNA it: DNA

3
z—

3'— '

H

;1

0>^111\'82
1^'

RNA CDNA

RNA

tri^

6S5



Ecoli polv (A) A RNA 3 ^ -OH pol y (A ) RNAW

PV CDNA>^i^ RNA A

5

'- DNA
'

S 1 1^. *" iyr> Kt *fn] yj^ Wi

iiTSSIII DMA 3' 5' 4^ DNA
DNA DNA

BAL-31 DNA 3' 5' DNA^ i\y

DNA
T4RNA RNA DNA 3'-

OH RNA DNA 5~
1

f

Eeoii RNA: IXNA RNA,
RNA mRNA poly

(A), RMA

()

() It

1.

F- t—hi-1 thr-i, leuBe,

lacYl , toriA21 . sLipE4i,k
-

LE392 F~,hsdR5l4 r: mj^;,siip X

E44,&up F53,lac Yi Zx(la-
cIZY)6,galk2,galT22,metBl,
trpR55—

- 686 •



1

HBiOl F-,hsc]S20 (Tg, mp),recA E • coli k-12 F- •

13. ara'14 proA 2, lacYi,

galK2,rpsL20( Srn - …
-.

mtl-i, supE44, /

'coliB

f

F-; recAl^HBiOl

-

HBiOl recA+ cDNA

1

C- la C

(
t

Su_

CSH18
1

A(lac pro), supEtH

j

(FMacZ- proA B )

Lac

M
ac

x-gai

DNA M: T y\ ,

•

\ x-gaj

i
i

DHi
1

F-,recAi,end Al,gyrA96,.

thi-l,li5dRl7 ^r^, mp. MM294

supE44,recA- ^1^16-998)'1-
recA-

ED8767
[

recA56,supE,supF, hsdS

R\rniet-
,

recA-

kro recA" BF101



2

^
in

1 1
gal thi sbc , B i , end A, -"

hs'JRi'hsdM-

JC9:53 recAo 9,thr-l , leu-6 . thi--l

,

laf*/i Pfl 1 K •? nra - 1 i y\ i —

mtl-i,r.rcA2,his-4, argEs,

str-31 , isx -33

:trx

fk Tl^^Tl^^fe/^ ->! - 1^ Aft 1^ +4-m \¥ Ji'-L 44 1'H ' #? ri'J I*! ''i1

,

recA99

AB1157 U] /|r \k . yi:^ Jc9l56

STi if!fABll57 si!pE

thyA~,rha ,Smr, lacZani :rvx i!l

3 Jfl

J6139

tv802 hsdR%hsdM%gal-, me t

-

,

supE
X f[f

F- hsdR-, hsdM^ J.lede nberg W3IIO
Sii j^:

^

W3110r
—

m p"
F-,hsdR%hsdVr,:..3[kanr,

tets amps (tei ram, amp ram)"

:^j"phHM2

Rpi;iqtra- W3110
r- mljf M:

W31l0r-
nr(p3)
(-VX)

F- hs JR-,hsdM%p^ "tVX

(kati'" , iet'^,ampr)

W3ll0rni+ (P3)

?^1!!^$51^3?^
7Vx

0353 hsdR.,", hsdM:: supF W 105
Su+

0353 id ^51§^'

BHB
2638

N205 recA-C'-imm^si, cits, X
b2 red— Earn, Sa'ri/]

BHB
2690

205 recA-rYiir.in-^si^cIrs,

b2, red", Dam, Sam/y]
]1^^^69.

JM103 (lac pro),thi,strA,supE,
endA sbcB , hsdR- traD36
prcAB,lacI',ZAMi5a

^ f M13

K-Iiu



2.

(1)

(1^ (kb) ^ m

pBR3" Apr-Pstl,

Tc-r-BamHl,

Hindiii,Sali.

pBR3??,
t^

A; r,Tcr Apr-Fstl,

Tcr-BamHl,

Iliadlil ,Sall

f^m r P\/> P 1V^iU ^ MlOl

,

Pvull, Ball

cmr;!^/

3.3 Ar Tcr Ai r-Pstl,

TcrBimHl,

Hindi]. Sal I

-1039bivj^

_i
1Cm :;.6 >

i

1

C3

rH

7
«
I;

pSClOUm—ar
pBR3::7

parf{i^
.0:-

hi
A:-r — Pstl,

To BamHi

Hiadiii,Sali

,

Cmr-EcoRl,

Bali,Pvuii.

pfiR322:
—fl"

p3R329 . 15 Apr-Psu.

Tc^-Bamlli,

•'Hndi]i, Sal i •

Cnv-Bali,

EcoRi ,Pviiil

CinT

1::3{^3^2

pATi53 3.6 Apr.pstl ,

Tc-BamHi.
}-?iMc]iii,Sali.

— If |-{-JpBR322



]
1

prf3 S.16 Apr ,Tcr Tcr-BamHl,

Sail.

APr Pstl,

Xorii.

' PBR322

PBR322

Thai—A
'

Apr Tetf

AVal Sau3A

pliTik522 3.8 Apr Apr -Pstl

W6 -frn FR AAi R4t 'm wvi.

pBR322

r^tn-r , I c r 1 c uanitii

,

Hincii,Sali.

Km^-Sraai, Xhol •

miil Alio

DNA

p r\ v .'

--

o

J . H
TV' « O^l -1 Urrt f 1K.m'^ JoCll , ligl J 1 •

A.pr_Pvul .

7r "^- J® J-*

KniT '

i\CYCl8.. i f]

'

Cnv Cmr-EcoRi-

Tc-BamHi.

Hi ndi -
1 Sal 1

EcoRI Cm-

in

pSCiOl . 9. Of) Tcr—Hi di'n, 1

1

pSClOl pCRI^^^
-

K nT" Rnv-Hindu pCRI pSClOl

0.902 3

EcoBl
r.MBi 5(5cbp

207bp
tRNA

- 115bp

690



(2.

1

.. .

A.^
pPC6 lac EcoRj. 3 3. 4*4kb 3-

rLG 1

lac Apr Hindiii 4 3-

^^

PCP
•

iac EcoRi 2

CAP

pMC
pSK

PFK

lac Apr'Tcr

cr Kmr,

EamHi,Clai,

PsU,EcoRl

Sacl, Sail,

Hindlll,Smai,

Xbai or Xhci

9 3

9,9 - lO.lkb,

C-

pUC8

pVC9

lac Apr Hindlii,Psti, i 6

EcoRi,BamHi,! 3

Smai,Sall
|

xGal

PUC18

FUC19

la- pUC8( +Ssti

S^hl,Xbai,Kpni)

2 2,7kb.

PICl9 lac pUC9(+B:Ullj pUCg

Xhcl,Nrui,Clal,i [^
Saci,EcoRV) 2,7kb

riC2o lac pljCl9( + Bglil PUC19

Cla?,Saci!'
EcoRV) ' 2.7kb

• 697 •



1

M

liC-MiO p r jpJuEMBLsC + BsHi

Xhoi,Nrui,

plo
1 San For R V ^

pEMB:_.8^;^
r"\ ny - •

'

pHGl65 ac Apr rAJC3

rWR500 lac Sacl,EcoRl,

Smai, Hindu 1,

BamHl, Xbai

pliClS [fG

3- 11'^

H

t'INll

pINlU

IPP-
ia •

Apr EccRl, Hindi 11,

BamHl
7 3

Diu

*
PIN111 aci,

Plcill lacZ

pNHZa lac Apr EcoRl,Baa.Hl
j |! I!

rDR5 40 A::.rtaca BamHl |
tac galk

i gak PKO-l

1

bP

1 Itl:
kb

pTac taca Apr P\uil,Hindili,

EcoRl

2 .6.6kb RBS

pKK233 ~2 Ncol lac BS ATG

i

p£R lac Apr l£coRi,Hindi! 1,

rial

,3-



2

AM 7.

pYEJOOl Sep Apr PBR327

2

Hindlll

B. tC -
pTrPED trp Apr,Tcr Hindlll,Sall,

BamHi,EcoRl

3 6.

7

—9.8kb, trPD

trPE

PWT trp AprTcr Hindiii, Sail,

BamHl
3 4.

8

kb trPE

3

5

3.7—3.8kb

pEP trp Kiiidlll,Bglll 7 7.

9

PHP Sstl 18kb PBR313

PBR345

pTrPLl trp Apr Cal 4.6kb trPI,

RBS

pSTPi Apr,Tcr Clai,SaIl, 3.72kb,

RBSTaql,Hindi 11,

BamHl

• 693 •



3

PDR720 trp Apr BamHl,Sall galk

Smal,

77K:0 HCOK 1

4kb

PER103 tr;. Apr,Tcr Hindlil

RBS,

pKYP trp ApTcr Hindiii,Sall

BamHi,Clal

2 3

RBS 4

LPP

3,7—9,35kb

C.

pHUB pL Kmr Apr EcoRl,BamHl 2 7 .6

—

Sail HPal 6,5kb

pLc pL Apr Ball,EcoRi, 5

pLa Pstl'BamHl,

Sall,Acci

Hindlil

MS2Pol

bla

2.8—3.8kb

pTL6 pL P Clal,Hindlil,

BamHl

CII N-

pASl Apr BamHl

>^cll

5.8kb

• 694 •



4

JJJi 1^
+^ >ZI

1

# ~

ĴU l-U* AA

pKC

y

Apr BamHl

Aval 4 Z|

PFCE4 pL Apr BamHl Fi
Air- j±j -/lA Jr r\ T>, UlFl,

m«atLmutRt,Nctll

RBS DNA

T:FV-vrfV vri 1-jC^-/J.V ,UC111J

,

Clai RBS

pEMBLeX2 pL Apr Sail

EcoRl

MS2 LacZ

RBS 4.4k:b

Hindi 11 PiZMBLs

pANH-1 Apr Hpal

pANK-12 A.:r Kpni

pPL2
i

Apr BamHl

pCQV2 pR Apr BamHl -ATG

pEMBLexs Apr BamHl, Sail

Fstl

)\xro lacZ RBS

4,9kb pEMBI^8

ff?

pEX Apr Pstl,Sall

BamHl,

ORF DRA
?icro p-Gal

EcoRl

pCL PR Apr BamHl ORF DNA
cro 3 Gal

695



5

\B

pSPA PprotA I Ho EcoRlj 6

—

7.5kb,Smal,

Sail,

Accl,

BamHl

Pstl

Hincll

1)1^5 I::r,Tcr Hindlli 4.6kb

T5 Promoter

Tcr Promoter

pINJ PLpp Apr EcoRi, 9

Hindlli,

liamm

pXJ002 SCP Apr, Cm' Hpail,

BamHl

PBR

Sail,

Pstl

pY2 SCP Apr,Tc'

— ,'

PBR327

cat

pSP SP6

1

Apr nco^K, oaf

Smal,BamHl

Xbal,Sall,

PstijHindiil

promoter, ssRNA

pORF OmpF I5gii, bmai,

Xmal,Avai,

Sail, BamHl
Pstl

j

UKt^ JL^JNA iCj^,

OmpF pGal

696



(3) X

(kb)

A. ?^
gt wes.XB 40.4 Warn 403, Eaml 100

Sami00,Cl857ts

supF

+ /li^iE coRI J^fS-

v^nd.roiio-'*- EcoRI

immso Sail

x-gal

CharoniA 45.4
Aam32,Bair!i,Lac5

Bio256, vKH54
VNIN5(})80QSR

x-gal

15—20kb

DNA

Charon2lA 41.7 Warn 4 03, FamllOO,

imm80,bi007,vKH53

KH52, vNINS

upii sapt^

Hindlll

Charon28A 2221

39.39

bl007,KH54,NIN5 BamJti 1 iiJ:M ooj. Chi

2270

/1 9Q

L47.1 40.6 (srUl-2), imm434

cl-, NIN5, EcoRI, Hindin

chiAisi BamHI

697



(kb) ,

crt 1 A A Q O A

jDNA cDNA(
7,6kb), cl

EcoRI

B coNA DNA>c

gtll 43.7 cl857, NIN5, SlOO EcoRI lacE

x-ga 1 0-

7,2kb

?^
lac5

biol 1 lac bio

bio256j

an 8

immsaf
4)80

-

rSRso \

immsi (^2i

int 29 (^)29
KHIOO EcoRI
Paci29 Xatt ColEl

BW 1 EcoRI
bl 007 att b

KH53 (^»8010]
KH54 rex-cl

nins tR2 N

ninL44 ml BamHI
CI8 57 cl S

Chi ?^
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(4) (Cosmid)

(kb)

i

pBTi-1 11.1 BamHl 27

—

4lkb

lenI

2a DNA,

AprTcr

pHC79 6.43 Apr, Tor BamHl,

Sall,Pstl

31—47kb

pJBS 5.4 Apr BamHl,

Hindlii,SaIi

31—47kb

pJC74 15.8 Apr EcoRl,BamHl,

Bglll,Sall

21—47kb

pJCsi 7.1 Kpm,BamHl,

Hindlil,Sall

30—46kb

pJC74Km 21 Apr,Km' BamHl
,

16—32kb

pTL5 5.6 Bglll,Ball

HPal

31—47kb

pMF7 5.4 Apr EcoRl,Sall 32—48kb

pHS262 2.8 BamHl, EcoRl,

Hindi

34—56kb

699 %



(5)

mp2 EcoRl —Ml3

iff 1^77

mp5 EcoRl - Hindlll - EcoRl

mr:7 FcoRl - BamHl - Sal 1 — Psti

KM ® M*' ci a

mp8 EcoRl - Smal - BamHl - Sail DNA,

-Psti- Hindlll DNA
mpy Hi ndl 1 1 Pet 1 Qo 1 1TllllU J^SLx — OdX M.^'^p-=^ M

DaillXT 1 Olllcli — HCOl^l _a<f

mplO Accl - BamHl - EcoRl - Hindi

TT^nl 1

Hindlll — Psti

Vmi^ 1 Vhfl 1 Qct 1 QiTi a 1yviiia 1 Ucl fc^Sl Oilla

i

Smai Smal Sail -Psti -

in ^filll iVt Ayf 1nip

Hindlll- Hincll EcoRl

-BamHl- Acci

FrnR 1 ^ct 1 Qmu 1 /Vma 1 NiHUJXl — OSl tDlllcL 1 \j\llia i ,

- BamHl - Xbal - Sail (Accl,

z

rlincll) r^stl rLCOKl

Hrfi^UJV X^Sl Odll

Sstl EcoRl

mpl8 EcoRl - Sstl Kpnl Smal

(Xmal) - BamHl -Xfcai

Sall(Acci, Hincll)

Psti -Sphl -Hindlll

' mpi9 Hindlll - Sphl - Psti - Sail

(Accl, Hincll) - Xbal-

BamHl - Smal (Xmal)

-

Kpnl - Sstl - EcoRl

700



(
1.

BR151 trpC2, metBio lys-3

YBS86 triC2, metBiO, Xin -1, SP^

Ml 112 leuAs, arg-15, thr-5, recE4

MI119 leuBe, trpC2, r-, m-

MI120 leuB6, recE4, r", m~

OJ4Q3 thyA, thyB, metB, divIVBl

BD170 trpC2, thr-5

BD224 trpC2, thr-5, recE4

2.

ixio- 6

pBCl6 Bacillus cereus 3.0 Tc
^

pABl24 B ,stearotliermophilus 2.9 Tc -

pPLlO B,pumiliis 4.4 bacteriocin

PPL70S5 B,pumilus 4.6 bacteriocin

pIMl3 B,subtilus 1.5 £m
pis 2 3 B,subtilus (natto) 4.1

pBSl B,suhtilus 5.5

pFTBl4 B .amyloliquefacians 5.3

pUBllO Staphylococcus aureus 3.0 Km(Nm)

pEl94 S ,aureus 2.4 Em

PC194 S , aureus 1.8 Cm

pTl27 S , aureus 2.9 Tc

pC221 S , aureus 3.0 Cm

pC223 S .aureus 3.0 Cm

PUB112 aureus 3.0 Cm

pSAsOl S, aureus 2.8 Sm
(pSl94)

pSA2100 S, aureus 4.7 Cm, Sm
(pSCl94)
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3.

X 10-'s)

pBD6 5.8 pSAsol, P13B110 5*m Km
pBD8 6.0 pSA2100, plBllO Sm ,Cm ,

Km
pBDg 5.4 pEl94, pUBllo Em, Km
pBD64 3.2 pCl94, pUBllO Cm, Km
pHVll 3.3 PC194, PT127 Cm, Tc

pHV41 4.5 FCl94,pUBll0.pBR322 Cm, Km
pLSl03 5.0 pUBllo. B.pumilws trp Km, trp

gene

pLSlOS 5.4 pUBiio, B.lickeniformis Km, trp

trp gene

pTLlo 9.4 pLS28, B,subtilis leu and leu,Tp

Tp-r genes

>pTLl2 6.4 pLS23,B.swbt/7i5 leu and leu.Tp

Tp-r genes

pTBgO 4.4 pTBl9 Km, Tc

pPL608 3.5 pVBllo, B.pumilus cat- 8

6

gene, 0.3 kb

SP02 phage promotter Km
,
Cm

pPL7C3 3.3 pPL603 with linker from Km
,
Cm

phage Ml3mp7

4.

pHVl4

FHV33

pHV23

pJK3

pCPP-3

X 10-

4.6

4.6

6.1

5.0

5.0

3.7

)

pCl94, pBR322

pCl94,pBR322

FCl94,pBR322,pTl27

pCl94,pUBllO,

BJicheniformis

pen-r gene

pBSl61-l,pBR322

Cm Ap •Cm

Cm Ap,Tc,Cm

Tc,Cm Ap,Cm

Ap Cm Ap ,Cm
Tc Ap,rc

pBR322,pUBllo,yCl94 Km Km

5,pCl94 pUBllO
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7-1 PC194 B

C *
BamHI

7-2 pUBllO Bfelll Kanr

3. 2* W
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(
1.

A. C600 K12 leuBe thi-i thr-1 lacYl tonA2l

supEii

hisB463 Kl2 /ni'B463 hsdFT hsdM*

trPC9830 Kl2 W3IIO trpClU

DB6656 K12 pyrF: Mu trp„ lacZ.„ hsdR- hsdW

BAl K12 leuBe trpCni? hisBies TniO: near

hisB thr thi thyA str hsdR- hsdM-

B. g LL20 MATa leu2-3j 112his3-li, 15

YNN281 MATa his- 3A trpl-A ura3-52 adez-lOl

lys2-80l

SR25-IA Mata his4-912 ura3-52

W301-18A Mata ade2-l trpl-i Ieu2-Z, 112 his3-n,

15 ura3-l caw -100

2.

YIP5 PBR322

URA
34

ura

ura3-520f ura 3-

50)

2um

YEP13

PJDB219

PBR322 pm
B9

LEU2 + 2um 2um DNA

-
YRP7
YRP17

PBR322
TRP 1+

ars

.
10 90%
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YLpl Tetrahymena
rDNA

LE
U2 + pBR322

^, # fl?

10 10%

*

- YCP19 PBR322

iPTRPl + URA 3 +

IV
ars

10^^
- YLp21 YLpi >^

III

pAAH5

YEp5
pYE4

pABll2 a MFal a MFal

( Ti

HBioi F_, fg", mg-, RccA, ara, proA, lacY, galk,

]

str, xyl5, mtl, SupE

GJ23 pGJ28 R64drdll AB115 RecA

JM83 (1)80 LacZAMl5 Kl2

(ara, Alac—pro, strA, thi, (I)80dlacZAMl5)
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'

''

A138 Ti C58rif'

LA4404 f:AL4404 Al36

GV3102 A136

pBR322 Apr, Tc
pGJ28 ColElmob bom kmr, Nnn, Cda+, Ida+

colD

R64drdll Tcr, Smria R64

PGV3850 PBR322 nopaline PGV3839

Aptoncr

PAL4404 T DNA octopine pTiAch5

pLGVneollOS hos-heo Ap'KnrpBR322

PRK2013 RK2 tra KmrColEl

PGV2215 octopine Ti 1186331^11^1113

PGV3851 PBR322 nopaline Ti C48 Apnms-

pMP6 1 pHC79 pGV3 105 nos Trac

nocc 0U+

PHC79 AprTcf
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l.pGV3850

7-3 PBR3 22

PGV3850 Apr

PGV3850 PBR322

nos T DNA
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7-4pLGVneoll03 pLGVneon03

PGV3850

2.SEV (SpLit End Vector)

^^NPTlIgene(Tn5)
*=^NOS Promoter

IHSW,
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SEV sv stent

A

B

CI Ti Plasmid PMON vector

~

m^m^"
Cocultivation

*'Lcng transfer ^

"Short transfer^

7-5, SEV(SPLit End vector) T-DNA.
LIH DNA tms tmr

OCS NOS

Kanr

Spc/Strr Ti pTiB653(A) PMON120

pMONl28(B) C)pTiB65 • 3 pMON

128 kan

T-DNA(D), T-DNA
(E)
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3.

7-6,pTiAch5 PAL4404 pAL
1050 Ti Vir pAL44(H— T- T-DNA— 1) PK2

Ti

2) Tn903 Kanr nptl)
3)Octopine Ti DNA

(4), Kan'
PUC18 ;0-

Haell

()
1.PSV2

amp'

7-7, pSV2

a.SV40

b*pBR322

ampr C.SV40

polyA 1.
SV40

• 7W •



•pRSV

7-8, RSVLTR)

A,pRSVcat B,pRSVgpt

C, pRSVneo D, pRSVbeta-globim

RSVLTR cat-

gpt— neo-, P-globin—/3—

.

(j£

Tc: Cm: Sm Km: ^« Tp,

« Ap: Em, Nm
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.1^

( H Lactic dehydrogenase (LDH)

1, : NAD+( I) 50mg, NBT (
30mg, PMS( 2mg lAf pH • 7.0) 10 ml, 0.1

M 5ml, (hSMTris HCl pH7,l)15 70ml

2, 37t 30—60

7%

( RMalate dehydrogenase(MDH)

1. NAD+50mgNBT30mg,PMS2mglML-pH•7•0)
10ml0.5MTris/HCl pH7*l) 70ml

pH7.0) L- 13.4g,2AfNa2C03 .H20(248

/ 49ml 11

2. 37t; 3060

7,5% 7,5% 30%

15%

( -6-51 S glucose-6-phosphate dehydrogenase (G-

6-PDH)

1. NADP+( n)30ingNBT20nig,PMS20mgG6P(
-6- 187,5mg, O.OlMTris/HCl pH8.6, 0.004 ME-

DTA) 62.5ml, 37.5ml 15

2, 37'C 90

7.5%

( glutamate dehydrogenase (GDH

)

1. NAD+60mg, NBT30nig,PMS2ing,lM pH7,0)
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5ml, pH7.0)25ml 70ml

-

IM pH7,0) 10,?5g lOOml 0.5M

pH7,0)

2* 37'C

7*5%

( SlUlsocitric dehydrogenase (IDH)

1. NADP+30mg NBT30mgPMS2mg,MgCl2 100mgo.lM

pH7,0)16ml,0,2MTris/HCl pH8,0)20ml 64

ml,

2. 37'C

7.5%

( * Alcohol dehydrogenase(ADH)

1. NAD+50mgNBT30nig PMS2mg, 95%

4ml 0.2AfTris/HCl pH8,0)14ml 82ml

2. 37'C

7.5%
(esterase)

1, lga- ig 50ml 50ml

in/^ff iS- /3- 3ml RR100

mg, 0.5MTris/HCl F'H7.1)10ml 100ml

2. 37TC 40

7,5"/07-30% -15%

(V) 9^11 i|( choline esterase)

1. 3. 2miVf 3iVf

" l/15Af PH6.1)

J

22 *C 30 3.2mAf

22 t 90 /It: 24

3M 4t 24

7.5%

() HKperoxidase)

, 1, A)(K1% 0•l^^F'H5•6100mlo•
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g lOOmI, s^^H^O^lml, (B)2% 2g
18ml lOOml) 20ml, 70,4mg, O.G^HjO^

20ml 60ml Ifc

2* 1 5- =5:

1:5)

() * (Catalase)

1. r: A)20 0.05?Vf pH7.0)2,5

4mg/ml) 1 img/ml) B) 0.6%

H2O2 0,05M pH7.0)

2. ( AjT: 231

5 B -
= 5:1:5)

(H"" SKCytcchrcme oxidase)

1. 1% lml iml 25

mlO.lM pH7,4)

2. (
(+ ff- a-amylase)

1. It A) Ig lOOml l.2%NaCl, (B) 5% C) Kl30g I2l3g

2. < A 371C 3()120

B 5

C C

5% 30% 15%(
1. 300'wAf ADP2.8mM, AMPllmM, NADPl.

mJVf 9.9mM; 22wMMgS044.lmAf G-6-PDH20ug/ml

20ug/ml, lOwiVf, PMSo.OSmg/ml, NBTo.24mg/mU

2. 37t;



(+ iSAlkaline phosphatase

1. r: A) a P 2mg lml0.2M

PHIO); (B) RR BBimg lmlo. 2Af

PH10) C) r'HlO), 0.2M-0,3MKC1 200

ml 0.2iVNaOH lOOml

2. 37'C 1
2

(+ Acid phosphatse

1. 0*l%a- 0*1% GBC 50mM

PH5)

2. 50mM PH5.0)

30 60 7*5%

( peptidase)

1. o-dianisidine) lOmg, L-

lOmg, 20mg, O.lM pH7,5) lOOml, O.lMMn

Cl2lml, - 20ing

1^' 2. 371C( (Aldolase)

1. -16- 545mg, - 3- lG7u/ml

0.6ml, NAD+SOmg, PMS2mg o.5Mtris/HCl pH7.1)

(Na2As04 • 7H2O) 150mg 90ml

2. 37X3

7,5%

7^5-



3

3E

.

>

m SIACTH^
Ŵ

y -

, S

|| f20 i

~^S70 >
^

tRNA

e tRNA
6 rRNA
7

8

9

i is

o

i I
g

I

.
T3

2( 1^ rRNA

40
'

60 '

2

80 T5»S'
-

T2 T4
200

400

600

800

2000

4000

6000

8000

RNA

DNA
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r

rpm

RCF

g ( X g)

RCF = 1.119 xiO'^xrx (rpm)

2

H: r

rpm

RCF

rpm RCF :t rpm

RCF

SOOOrSOOe)

450o|45000

4000-1:40000

35001 35000

300ol30000-

2500

2000

1400
1300

1000

25000

20000

1500- -1500a
uooo*
13000

1200' -12000

iido--iiooo

r10000

a00--9000

800--80OO

7jOO- -7coa

600- -6000

600^5000

200000

150000

100000

tsoooc
40000

30000

200- -20000

150+

100

40

10

15000

10000
80800(
|8- -600(

50:: 5005000
4000

30- -3000

20+- 2000

,15

looa

F

765.tlx

7654

3
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m ^ 7^ iA. ia\^ X. vi ?n

M^T ¥911 Tx

AE —CH2CH2NH2

DEAE —CHzCHzNcCzHs^a

TEAE —CH2CH2N(C2H5)3

GE NH

—CH2CH2NH C--NH2

PAB CH2-<^>-NH2

ECTEOLA

3E

=11

3(

DBD DEAE
BND DEAE
PEL

CM —CHgCOOH

II

P mm POH

OH

—CH2CH2SOH
11

11

— CsHsSOH
11

SE

SP-Sephadex

QAE
-Sephadex

2- —C2H4N+(C2H5)2

CH2CHCH3

OH
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[
f 4>. qr- m \

TT/ (
Bio-gel-P-2 1,600 200—2,000 3.8 2—4

Bio-gcl-P-4 3 .600 500 4,000 5.8 2 4

Bio-gel-P-6 4,600 1,000—5,000 8.8 2—4

Bio-gel-P-io 10,000 5,000—17,000 12.4 2—4

Bio-gel-P-30 30,000 20,000—50,000 14.9 10—12

Bio- gel -P- 60 60,000 30,000—70,000 19.0 10—12

Bio- gel -P- 100 100,000 40,000—100,000 19.0 24

Bio-gel-P-150

Bio- gel -P-200

150,000 50,000—150,000 2i,Q 24

200,000 30,000—300,000 34.0 48

Bio-gol-P-300 300,000 100,000—400,000 40.0 48

Bio-Rad Laboratories Richmond Cal iforn ia,U.S. A,

s
( 0

4'C, pH4—9

i T( (
Sepharose aB 0.3X 106—3X 106 Pharmacia, Up{)-

Sepharo.;e 2B 2 2 X 106—25 X 106 sala, Sweden.

Sagavac lo 10 2.5X 105 IX 10<—2.5X 10- SwTavac Laborato-

Sagavac 8 8 7X 105 2.5 X10<—7X105 ries, Maidenhead,

Sagavac 6 6 2X 106 5X 10<—2X 106 England,

Sagavac 4 4 15 X 106 2 X 105—15 X 106

Sagavac 2 2 150 X 106 5 X 105—15 X 107

Bio-GelA-0.5M 10 0.5 X 106 <lx 104—0.5X IQC
, Bio-Rad Labora-

Bio-GelA- 1.5M 8 1.5X 106 <lx 10^—1.5x106 tories, California

Bio-GelA-5M 6 5X 106 IX 104—5 X 106 U, S.A.

Bio-GelA-i5M 15 X 106 4 X 104—15 X 106

Bio-GelA-50M 2 50X 106 IX 105-50X 106

Bio-GelA-i50M 150 X 106 ix 106— 150 X 106
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^

42* Zerolit 215
Zeo Karb 215
jLGO js^slIo 31o

Amberlite IR
Amberlite IR-100

1X124
.^Aj A /

Zerolit 225 Zeo Karb 225 Amberlite IR-120

122# Zerolit 216 Zeo Karb 216

10ixl20
Zerolit 226 Zeo Karb 226 Amberlite IRC-53

201(201 X7)
pfr 717

Zerolit FF De Acidite FF Amberlite IR-400

202 X 124 Amberlite IR-410

311(311X2)
704

Zerolit G De Acidite H Amberlite IR-45

301 Zerolit H De Acidite G
-

320 Zerolit E De Acidite E Amberlite IR-48
Amberlite IR-45

330 701

1

1
Decolorite

1 )

(2)(3)(4 ) ( 8 ) ( 7 )

'
( 5 )

(1)

(2)

(3)

(4)

(5) Rchm and Haas Co. (
(6) Dow Chemical Co.

(

(7) Permutit Co. (
(8) United Water Softeners. (
(9) Permutit AG(
722



Dow ex 30

Wofatit F
Wofatit P
Wofatit KS

Dow ex 50 Wofatit KPS 200 1 KY-2 ;
Wofatit C

Wofatit CP 300 KB-4

Dowex 1 800 AB-17

Dowex 2 801 AB-18

Dowex 3 AH-22

Ahl-18

Wofatit M
Wofatit N AH -21

Wofatit L 150 3A3-10;r

1

1
(10)

(10)Wolfen Farben(
(11) H. Reeve-Angel &. Co. Ltd. (
(12) Carl-Schloicher &. Schuell Co. (
(13) Serva-Entwicklungs. labor. Heidclborg.(
'(U)

(15)

(16) Fharmacia (. Uppsala)

•

1 100, 101—200; 201—300, 301

—

400, X 3 3%,

• 723 •



(HjO)

Sephadex

G-10 100

G-13 100

G-25 100

G-50

Sephadex G-75

100

50

Sephadex G-100 35

Sephadex G-150 15

Sephadex G-200 10

Bio-Gel

P-2 100

P-4 100

P-6 100

P-10 100

P-30 100

P-60 100

Bio-Gel P-100 60

Bio-Gel P- 150 30

Bio-Gcl P-200 20

Bio-Gel P-300 15

Seph arose

2 B r-

4B 1

Bio-Gel

A-0.5M 100

A-1.5M 100

A-5M 1 A A
lUU

Bio-Gel A-15M 90

Bio-Gel A-50M 50

Bio-Gel A-150M 30

a.

• 724 •
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