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APPENDIX I

1.1 Equipment

Adjustable safelight 1lamp 1521541 Kodak 6 B, Eastman Kodak

Al /&turlng Coporation: Japan.

nd P200, Gilson Medical

Company: U.S.A.
Autoclave HA-SQW‘FP
Automicropipette _Pa

Electronics S.A.: Fr
Fluorescence Scientific Co. Ltd.:

London, England.

ﬂﬁi Seiko: Japan.

Power supply EPS 3200 or

EPS 5100 for agarose gel

=

A

Incubator B

strument Development

Magnetic

And Service Center: Faculty of Sc1ence, Chulalongkorn Un1vers1ty.

PH -eﬁulﬁ]e‘% W%}W %%Hﬂﬁhﬁen Denmark.

Refrlgg'lated centrifuge J-21 C, B klan Inst.ru t Inc: U.S.A.
Shablng Ghidban) mummm @e?_lmm
Inc.: U.S.A.
Standard cassette, Okamoto, Japan.
Ultracentrifuge LB8-70, Beckman, California, U.S.A.
UV transilluminator 2011 MACROVUE, San Gabriel: California,
U.S.A.

Vortex K 550-G, Scientific Industries Inc.: U.S.A.
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Waterbath A466, Charlies Hearson & Co. Ltd.: England.

I.II Material/Supplies

Chromatography paper  (Whatman 3 MM Chr.), Whatman

International Ltd: England.

Film Kodak Tri-X p ‘Eastdan kodak Company: U.S.A.

—

Millipore filte A0, £ dpore. Coporation: U.S.A.

RS
\
.‘ \'

st ‘ s
Nylon membrane€, positiv I‘f ehringer Mannheim GmbH
: Germany.

X-ray film K

X-ray film X

ﬂuﬂ'mam'ﬁwmm
’QW'WMT]TCUNWTJWEI’]MI
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APPENDIX II
Chemicals Product of company
Absolute ethanol Merck
Acetic acid Merck
Agarose(Type II) Signma
Agarose(Type VII) Signma

Bacto agar co Laboratories, Ltd.

Bacto tryptone co Laboratories, Ltd.

Boric acid Merck
Bovine serum albumin Sigma
Bromphenol blue Signa

Butanol BDH chemicals, Ltd.
Calcium chloride(CaGl; £ Merck
Cesium chloride Signma

Chloroform mIJDH chemicals, Ltd.

Developer and ﬂ:lﬁ H ’J ‘V’l E] ‘V‘l ﬁ w H’Fﬁsﬁn Kodak Company

Diethyl ether

mamaamsmumq nen a f;l
nonradloactlve Boehringer Mannheim Coporation
Dipotassium hydrogen phosphate(K HPO,) Merck

Ethidium bromide 4 Sigma



100

Chemicals Product of company

Ethylenediamine tetraacetic acid
sdisodium salt dihydrate(Na_ EDTA) Fluka

Ferric chloride(FeCl .6H_0) BDH chemicals, Ltd.

Glucose Fluka

Hydrochloric acid(HC1) FARMITALIA CARLO ERBA

Isoamyl alcohol Merck
N-lauroylsarcosine Signa

Lithium chloride(Li BDH chemicals, Ltd.

Lysozyme Signa

Malic acid 'BDH chemicals, Ltd.
Magnesium chloride(MgCl_ are 3 Merck
Hagnes1ul sulphate(MgSO, 7H ' F»ﬂ | BDH chemicals, Ltd.
D-mannitol : ‘ Merck

Phenol :-'HITALIA CARLO ERBA
Potassium dihydrogen %posphate(xﬂ PO ) ‘ Merck
Potassium hydﬂ(%ﬁ}q 7] H ﬂ ‘5 w H’] ﬂ %A Nobel Ltd.
Pronase gSigma
wibonsc s ik e} | J ’G'IJ RN ﬂsﬁla

SDS Signa

Sodium acetate ; Merck

Sodium chloride Merck
Tri-sodium citrate BDH chemicals, Ltd.

Sodium hydroxide(NaOH) EKA Nobel Ltd.



Chemicals
Sodiun lolybdat.e(NaHdO‘;zngm
Standard DNA marker
Tris(hydroxymethyl)-aminomethane
Trizma base

Yeast extract

101

Product of company

BDH chemicals, Ltd.
Sigma
Fluka
Sigma

Oxoid
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APPENDIX III

Nucleotide pair
100

A T P P o %

=4
(=}

B s S < A |

) il Loy o
©Ade i iedheatts . °
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1

Standard mobility curve of linear DNA fragments.
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Effect of NaCl concentration on restriction endonuclease

activity (Ausubel ef al., 1989).

Enzyme 0 mM NaC B0 ) : )0 mM NacCl 150 mM NaCl

BamH1
Bglll
EcoR1
Hind1I11
Pstl
Sall
Smal

Xhol

+++

+4+

-k

++

+++

+++

+++

[a) & z Ta K+l =
] '- i L] ‘ i‘ L] i L]

AN TUAMINYAE
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APPENDIX V

Calculation of the percent recovery of DNA fragment from low-

melting temperature agarose gel electrophoresis.

-the percent reco

The amount of 2fter extraction of 20 ug

pE39 3.3 kb cut emperature agarose gel
was 1.80 ug.

Since 20 pE39 before cutting,

Y

therefore the esti 1 pE39 before extraction
was 20 ug x 0.6 kb =
3.3 kb

So, the percent r

M
o

‘f____________*_ﬂf
-the percengurecovery of nodAB 2.2 kb

The ﬂo%ﬂ’}z‘ﬁ Hzﬂ@%ﬁ’]ﬂ ‘%{hractlon of 20 ug

pRmSL42 8.5 kbq‘l:ut. with BamHIy EcoRl and, HindIII low melting
comporabled ook o il v ldode /] ’J nen ﬂ g
Slnce 20 ug of DNA was the total DNA of pRmSL42 before
cutting, therefore the estimation amount of nodAB in pRmSL42  before
extraction was 20 ug x 2.2 kb = 5.18 ug
8.5 kb
So, the percent recovery of nodAB 2.2 kb was 2.50 ug x 100 = 48

5.18 ug



105

-the percent recovery of nodC 1.3 kb
The amount of modC 1.3 kb obtained after extraction of 20 ug
pRmSL42 8.5 kb cut with BawHI, EcoRI and HindIII from low melting

temperature agarose gel was 1.40 ug.

O

Since 20 ug of e total DNA of pRmSL42 before

cutting, therefore the f nodC in pRmSL42  before

was 5.46 ug.

‘f‘———’
]

Since 20 . pSA30 before cutting,
U

therefore the estima 1on alount of nszDK in pSA30 before extraction

e *ﬂ%ﬂ%%‘ﬁﬂ‘ﬁw B1n3

10 3 kb

s0. upoent AR TUNBAIN LA - «

11.84 ug
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APPENDIX VI
(EcoR vPu ) i
Eeoo1m2:74| ::;:133 pREE I
woizg bl =Y/ i orrass

Fsp 1 256
Pvu 1 276
Pvu 11 306

396447

EcaS7 | 2381
Xmn | 2294

scat1 2177~V
7[[ : TN : .
Pvu 1 2065 ”’ LN a Pvu 11628
Ava Il 2059 "i AR v .

Fsp 11919 \“

Ava Il 1837 f

Bgi 11813 ' ‘

Gsu | 1784 .

N Mme | 996

Polycloning Sites

§ . mmm——
1 2 3 4 5 6 2 3 4 L} 6 7 L] 9 11 12 13 4 s 16 17 18 7 &

Thr Met e Thr Asn Ser Ser Vval Pro Gly Asp Pro Leu Glu Ser Thr Cys Arg His Ala Ser Lev Ala Lev Ala
ATG ACC ATG ATT ACG AAT TCG AJ 766, GTA cCC GGG GAT ‘Eet CTA GAG TCG AcC TGC AGG CAT GCA AGC TTG GCA CTG GCC
)

L] 1] Kpn! | | Sall . | Sphl Hindlll
, ‘mal Acd
The  Met The on " Leu un ys Arg m Leu Asp on Arg P-e Ser Ser Asn Ser Lev Als
ATG aCC ATG T ACG CCA AGC "G CAT OCC TGC AGG 1cc AC'I' CTA GAG GAT CCC CGG cu CCG AGC TCG AAT TCA CTG GCC
L J
L l l J l J 24N l
Hingil Sphl Pstl San Xbal BamHI Smal  Kpnl Sacl EcoRI
Accl . Amal
Hincll

In pUC18. the EcoRlI sire hes immediately downstream from Pjac.
In pUC19. the Hindlll site Les immediately downsiream from Pjgc.

The physical map of pUC18 (Messing, 1983; Yanisch-Perron et al.,1985)
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