CHAPTER 1I

MATERIALS AND METHODS

2.1 Equipments

Autoclave: Model H-88LL, Kokusan Ensinki Co., Ltd., Japan

:

equencer with Applied Biosystem
model 610A data analysis @ J
Perkin Elmer, U.S.A. ‘é '

2

Automated Edman degradation amino aci

)equencing:

.

Autopipette: Pipetman, Gil@ [ —

Camera: Pentax super A, M Japai \
o

Centrifuge, refrigerated ce
Inc., U.S.A.
Centrifuge, microcentrifuge:
DNA Sequencer Applied
Perkin Elmer, U.S.A
Electrophoresis unit: Hoefer ™ | acia Biotech.,

U.S.A.; 2050 MIDGET, LgB:g;ve on; Mifiisprotein, Bio-Rad,

Freeze-dryer: Model FlexJ |rytm up, Stone Rigde, New Yom U.S.A.

Gene Pulser"/E. co

Heating box: Typﬁ’/ﬁ EJI ﬁ ﬁﬁ%ﬁﬁ@ ’] ﬂ i

High Performance 1qu1d Chromatography (HPLC): Model 1050 series;
newdettact USA I T AL VI VB 18 2

Incubator, vaaterbath: Model M20S, Lauda, Germany and BioChiller
2000, FOTODYNE Inc.,U.S.A.

Light box: 2859 SHANDON, Shandon Scientific Co., Ltd., England.

Magnetic stirrer: Model Fisherbrand, Fisher Scientific, U.S.A.

Membrane filter: cellulose nitrate, pore size 0.45 um, Whatman, England

Microcentrifuge tubes 0.5 and 1.5 ml, Axygen Hayward, U.S.A.

Microwave oven: Model TRX 1500, Turbora International Co., Ltd., Korea
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Orbital incubator: Model 1H-100, Gallenkamp, England

pH meter: Model PHM9S5, Radiometer Copenhegen, Denmark

Power supply: Model POWER PAC 300, Bio-Rad, U.S.A.

Reversed phase HPLC YMC-Pack ODS-AM column (100 x 4.6 mm ID)
Pharmacia LKB, Sweden.

Shaking waterbath: Model G-76, New Brunswick Scientific Co., Inc., U.S.A.

Sonicator: Model 300, Fisher Scientific, U.S.A.

Thermal cycler: Gene Amp PC r Cetus, U.S.A.
Thin-wall microcentrifuge \xygen Ha SA.
Ultrafilter: Suprec™ "™
Takara Shuzo Co, “
UV transluminator: Mode _ :l yabriel California, U.S.A.

Vortex: Model K-550-GE,
2.2 Chemicals

Acetonitrile (HPLC gra\@:
Acrylamide: Merck, G
Agar: Merck, Germany ‘D .
Agarose: SEKEM LE Agaro;e FMC Bloproducts U.S.A.

smmonivn G4 S92 1) TN )1 1) 5

Ammonium sulphatg: Carlo Erba Reagent1 Italy

kNN HUNIINYAY

Boric acid: Merck, Germany

Bovine serum albumin: Sigma, U.S.A.
5-bromo-4-chloro-3-indolyl-B-D-galactosidase (X-gal): Sigma, U.S.A.
Bromphenol blue: Merck, Germany

Chloroform: BDH, England

Coomassie brilliant blue R-250: Sigma, U.S.A.



di-Potassium hydrogen phosphate anhydrous: Carlo Erba Reagenti, Italy

di-Sodium ethylene diamine tetra acetic acid: M&B, England

Dithiothreitol (DTT): Sigma, U.S.A.

DNA marker: Lamda (A) DNA digested with HindIII, BioLabs, Inc., U.S.A.
100 base pair DNA ladder, Promega Co., U.S.A.

Ethidium bromide: Sigma, U.S.A.

Ethyl alcohol absolute: Carlo Erba Reagenti, Italy

Ethylene diamine tetraacetic acid (ED Germany

Ficoll type 400: Sigma, U.S.A. @ ‘

Eﬁ, In ; and TAKARA SHUZO

GeneAmp PCR core reagents

Co., Ltd., Japan B/ |
Glacial acetic acid: Carlo
Glycerol: Merck, Germa

Glycine: Sigma, U.S.A.
Glucose: BDH, England

Hexadecyl trimethyl ammoni
Hydrochloric acid: Carlo Erba

Isoamyl alcohol: Merck, Germany “~

7
—

Isopropanol: Merck, Gefgany
\

Isopropylthio-B-D-galactesidase (IPTG): Sigma; UiS:AT _ :
L-phenylalanine: Koch-Li@ L2 ' : '
Magnesium sulphate 7- hydra}e BDH, England

Methylalcohol: Mﬂkﬁﬂﬂ V] ﬂ w (? m Eél;lﬂ‘?

N-acetyl-N,N, N-trimiéthylammonium brormde

I;Z:i*;“:;?@m\mmﬂw gV EREE

N,N,N’,N’-tetramethyl-1, 2-diaminoethane (TEMED): Carlo Erba
Reagent, Italy
Nicotinamide adenine dinucleotide (oxidized form) (NAD*): Sigma, U.S.A.
Nitroblue tetrazolium: Koch-Light Laboratories Ltd., Japan
Peptone from casein pancreatically digested: Merck, Germany

Phenazine methosulfate: Nacalai Tesque, Inc., Japan



Phenol: BDH, England

Phenylmethylsulfonyl fluoride (PMSF): Sigma, U.S.A.
85 % Phosphoric acid: Mallinckrodt, U.S.A.
Potassium acetate: Merck, Germany

Potassium chloride: Merck, Germany

Potassium hydroxide: Carlo Erba Reagenti, Italy

Potassium phosphate monobasic: Carlo Erba Reagenti, Italy

Riboflavin: BDH, England

Sodium acetate: Merck, Germ.
Sodium carbonate anhydrous
Sodium citrate: Carlo Erb
Sodium chloride: Carlo
Sodium dodecyl sulfate: Sigt
Sodium hydroxide: Merck,
Standard protein marker: A

Sucrose: Sigma U.S.A.

/|
2.3 Enzymes and Restrlc; on enzymes

Lysozyme slgmﬂMEJ ANYNINYINT

Proteinase

Restnctlorénm ﬁﬁ&m m&thﬂaglﬁcﬂc US.A,
New England BioLabs, Inc., U.S.A. and Zibenzyme, Sweden.

RNaseA: Sigma, U.S.A.

Taq DNA Polymerase: FINNZYMES, Inc., Finland and TAKARA SHUZO
Co., Ltd., Japan.

T4 DNA ligase: GIBCOBRL, U.S.A., New England BioLabs, Inc., U.S.A. and

Zibenzyme, Sweden.
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2.4 Primers and cassettes

Oligonucleotides: TAKARA SHUZO Co., Ltd., Japan
Oligonucleotide-cassettes and Cassette primers: TAKARA SHUZO
Co., Ltd., Japan.

2.5 Bacterial strains and plasmids

Thermotolerant bacterial s Qw ined phenylalanine dehydrogenase
activity was screened from te a 1n J a apanpong et al., 2000).
—
Escherichia coli IM AB+ lacl® lacZAM15] recAl
supE44 endAl hsdR17

pe:‘JF’

L&Y

~was used as a host for
transformation. ‘

pUC18 was used a ‘ ng | ﬁ%le dehydrogenase gene into
E.coli IM109 (Appendix A).

;\J.:il.‘“ i

2.6 Chromosomal DNA Extraction ,u 2

into 10-ml of peptone mium 1 % pept PO, 0.2 % KH,PO,, 0.2 %
NaCl, 0.01 % MgSO4+7 O and 0.01 % yeast extract, pH 7.

Aso > 0.7 (250 % each 1.5 ml of cell
culture was centrﬁllﬂii;ﬁm ﬂmﬁ rpm. The pellet was
resuspend %ﬂ pH 8.0) by
repeated % ﬁ :ai ﬂﬁ?l?lﬂ‘ﬂ m followed by

the addition of 3 pul of 20 mg/ml proteinase K and incubated for at least
2 hours at 37°C. After incubation, 100 pl of 5 M NaCl and 50 pl of CTAB-NaCl solution

(10 % CTAB and 0.7 M NaCl) were added, mixed thoroughly, and incubated for

10 minutes at 65 °C. The DNA was extracted with an addition of an equal volume of

) and allowed to grow until

chloroform-isoamyl alcohol (24: 1 V/V), mixed gently, and centrifuged at 12,000 rpm for

10 minutes. A viscous fluid formed at the aqueous layers was carefully transferred to
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a new microcentrifuge tube and further extracted twice with equal volume of phenol-
chloroform-isoamyl alcohol (25: 24: 1 V/V) to ensure the complete extraction of DNA.
DNA was precipitated by the addition of 0.6 volume of isopropyl alcohol to the aqueous
phase and kept at —20 °C for at least 30 minutes. After that the DNA precipitate was
collected by centrifugation at 12,000 rpm for 10 minutes. The DNA-containing pellet was
washed with 70 % ethanol. After drying, the pellet was dissolved in an appropriate
volume of RNase-TE buffer (1 mg of RNase in 1 ml of TE buffer), and Aze/Azs0 Was

determined. Finally, DNA concentr{t.?\ '(f ;estimated by submarine agarose gel

electrophoresis compared with kn-d-:u:i amoun III marker.
— S—

2.7 Identification of thernm/ 1al s ﬁ'@l‘

2.7.1 Identificati

properties

Chromosomal}NA was |
16S rRNA whole gene fromﬂehromosomal DNA was done by using primer pair A and H’

that designed froxﬁ Uiﬁ g}%d&kﬂ ?W&Fﬂzﬁv species (Ulrike et al.,

1989). Approximately 100 ng of chromosomal DNA was subjected to a PCR in a

100 pl reﬂmﬁfﬁ)ﬂﬁ mg ’%(dj .?1 erase, 10 pl of
10 x TaKaRa NA polymerase buffer each primers, 10 mM each

deoxynucleoside triphosphate, and 25 mM MgCl,. The thermal profile involved 30 cycles

’ eﬂn 2.6. PCR amplification of

of denaturation at 95 °C for 1 min., primer annealing at 50 °C for 2 min., and extension at
72 °C for 3 min. For parallel experiment, the chromosomal DNA, which used as sources
of DNA template, was replaced by single fresh colony. The cell was suspended in 10 pl
of sterile distilled water and then heated in boiling water for 10 minutes before used as

DNA template in PCR reaction. The expected PCR product (about 1.5 kb) was purified
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from agarose gel by using QIA Quick gel extraction kit (Appendix B) and then used for
nucleotide sequencing with 4 primers: A, D, D’ and F. Primers used for PCR
amplification and sequencing analysis are shown in Table 2.1, and the position of all
primers on 16S rRNA gene are illustrated in Figure 2.1. Phylogenetic analysis based on
the base-sequence homology, alignment of sequence, calculation of evolutionary distance
value and construction of a dendogram using the neighbor-joining method was carried

out using the GENETYX software package (SOFT-WARE development Co., LTD.,

Sy,

.-ﬂ

Tokyo, Japan).

2.8 Amino acid sequence ana

2.8.1 Sample prepar /

Two nanom o' p,

strain BC1 (Leksakorn, 2

i
2.8.2 Separation and dgtﬂlon of peptlde

e G448 0 ) S 36) 1165 s i

reversed- phase HPLC on a YMC- Pack ODS-AM column (100x4.6 mm ID) equilibrated

with 0. 1 (@Qﬂm gngnyJﬂ G'Tﬁﬁjnmle in 0.1 %
(v/v) trifluoroacetic acid to o (v/v) acetonitrile in (v/v) trifluoroacetic acid

was used to elute peptides at a flow rate of 1.0 ml/min. The absorbency of the eluted
peptide at 210 nm was continuously monitored. The isolated peak were collected and

lyophilized for further analysis.



Table 2.1 Nucleotide sequence of all primers used in 16S rRNA gene amplification
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Primer Sequence(5—>3’) Position of primers
(from start codon)
Primer A AGAGTTTGATCCTGGCTCAG 8 to 28
Primer D CAGCAGCCGCGGTAATAC 518 to 536
Primer D’ % | : 536to 518
Primer F CGTCAGCTCA, 1053 to 1073
Primer H’ 1542 to 1522
Source: Ulrike et al., 1989.
primer H’

> Y ¢ a [,
pﬁmﬂAW'] S ekk D Eld 3l v ® V12 6 2

Figure 2.1 Position of primers for 16S rRNA gene amplification (white arrowheads) and

sequencing (black arrowheads).

Source: Ulrike et al., 1989.
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2.8.3 Amino acid sequencing
The isolated peptides from section 2.8.2 were used directly for amino acid
sequence analysis by automated Edman degradation with an Applied Biosystem model

610A data analysis system for protein sequencing.

2.8.4 Computer search for sequence similarities

Amino acid sequence obtained from 2.8.3 was compared with previously
published amino acid sequence ylalanine dehydrogenases from the
EMBL-GenBank-DDBJ database ere aligned to find the position of

peptide sequences by using the CLUS' T and further used as the data for

design the degenerated pri

2.9 PCR Amplification
2.9.1 Primers
The first set of v that 1 for the \PCR amplification of internal
phenylalanine dehydrogenase _:_ “de :::,5,'_ ‘ rimers (N1, N2, C1 and C2)
designed by using the data of N- tefgg‘ﬂiia d nterna aﬁlino acid sequence obtained from
the phenylalanine dehydﬁ)genase of‘Ba'CtenaI % The example of primer design
is shown in Figure 2.2'a 2_-:-_-.;;.--.:.-_:._;.:.-..;;;_.,”.-::.:._4:_-.-- strated in Figure 2.3. After

en‘l"was obtained, the next two

series of primers (Phe N1 Phe N2 and Phe C1, Phe-
sequencing of un tfa W gj tructural gene for the
enzyme, cassette- hguon mediated was performe Since the direct PCR sequencing

BRACY 01 NPT P11/ o 1101

phenylalanine dehydrogenase gene by the PCR method and to overexpression the gene in

nucleotide sequences of th

2) were designed. For the

E. coli with the assistance of lac promoters of plasmid pUC18, the new pair of primers
was designed. The 5’-primer included a Shine-Dalgarno sequence of expression vector
pTrc99, and an EcoRI restriction site was added directly to the 5’-end of the desired
sequence (Phe-Eco), while the 3’-primer had BamHI restriction site (Phe-Bam). The

sequences of all primers are shown in Table 2.2.



N-terminal amino acid sequence:

TSIIKDFTLFEKMSEHEQVVFANDPATGLR

Phe Glu
TTT GAR AAR

7
)

fer Ser Glu Gln Val
G--TCT ~GAR CAY GAR CAR GTIN
T3 7T

et
i
1|
iF |

Nucleotide sequence ofyprimer (5’—3’) :

AEIRENFIE IR

ANAY

ASUUMIINYEY

Figure 2.2 Elow chart for degenerated primer design

Y=CT
R=AG
N=ACG,T

27
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NI— SRR —
N2 —p 2

#-5"

Cassette

(Caseette
S’M—ﬁ—_’ - " m{_ 3
CaSCl quunnrnerseesisacsancren IR A AS0oC T ARNRANN N ..o p CasCl
Cas_>C2 .................................................. C:SEZ
RHONNNNNY s NN RN
5’ 3’
3 P L T T, 5

AugINININYINS
5’_{,
ARIANTUNRIINYIAE

Figure 2.3 Strategy for PCR amplification and sequencing of phenylalanine
dehydrogenase gene of thermotolerant bacterial strain BC1. The phenylalanine
dehydrogenase gene is boxed. Thick arrows and doted arrows show the primers for PCR

and the sequencing strategy, respectively.
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Table 2.2 Nucleotide sequence and T, of all primers used in phenylalanine

dehydrogenase amplification

Primer Sequence (5° 3’) % °C) Remark
N1 TTTGARAARATGTCTGARCAYGARCARG 58.2 For the initial internal gene
fragment amplification and
sequencing
N2 GCTGTTATTATHGGTGAYCCTCARAARGAY 60.1
AA
C1 CCYTCTGCTAC RTA 'g\i i g 62.5
TTCATTGCRTGTA RT COATR
C2 . r-.e.,‘- 58.4
PheN1 ACACTGTTATAAGGC] GC 66.5 For N-terminal and
\ C-terminal gene fragment
\\ amplification and sequencing
e | N
Phec CG""‘ ﬁ‘\ %‘0 s
PheC2 GoAU i o
sl i ) nm I

Cassette Primer C1

d(GTACA
GACTCA)

.;"1

98.0

Cassette Primer C2

Phe-Eco

ATA

‘“1:'

102.0

Phe-Bam

R

For the whole gene fragment

amplification

93.0

Not: H= CGﬂUEI’WlEIW‘i‘WH’]ﬂ‘i

NAC

R@Wﬁﬂﬂﬂimﬂ‘lﬁﬂﬂmﬂ&l
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2.9.2 Template
2.9.2.1 Templates for amplification of internal phenylalanine dehydrogenase
gene
The chromosomal DNA of thermotolerant bacterial strain BC1 was
prepared according to the method described in 2.6 and then was completely digested with
various restriction enzymes: BamHI, Bglll, EcoRl, Kpnl, Pstl, Pvul, Spel and Xbal.

The reaction mixture containing 5 pg of chromosomal DNA, 1 x reaction buffer
suggested by the supplier and 10 U of e tion enzyme in total volume of 50 pl
was incubated at 37 °C for 18 hourS‘*Aftp n@e samples were extracted with an
amy.) alcm 1) and centrifuged at 12,000
was thMed to a new tube and the

ion \f lna%gested chromosomal DNA
ol Standedhat 20 °C for at least 30

inutes, The DNA-pellet was washed with
70 % ethanol, collected by ceatrifiigatior “ of"‘l\O minutes, and dried briefly.

equal volume of phenol: chlo

rpm for 10 minutes. The
5 M NaCl was added to th

was precipitated with 2 v

k- ;‘Eﬂl ! :;‘,%
2.9.2.2 Templateg for amplification o -W 4 9-termitngl, 1muion, of

]

al Q\IA with each restriction
enzyme: BamHI, BglIl, Pstl, §p‘g__£ and Xbal weri‘p,repared as described in section 2.9.2.1.

The digested DNAﬂagugﬁd "gt%%jffﬂ: %Wﬁﬂﬁ%ms DNA possessing

a cohesive end that ﬁlcompatlble with stlcky end of dlgested DNA. Llst of cassette DNA

TR AT
of cassette x ligation buffer ( ris- 6, 10 gClz, 1 mM

ATP, 1 mM DTT and 5 % (w/v) polyethylene glycol- 8000) and 2 U of T4 DNA ligase in

phenylalanine dehydrog “.

The complete digestion

a total volume of 20 pl. The ligation was carried out at 16 °C for 16 hours and then the
reaction mixture was precipitated and dissolved in 10 pl of sterile water. Each two
microliters (1ug) of ligated fragments were used as the DNA template for PCR of the
unknown 5’-end and 3’-end region. In order to increase the primer specificity, the product

of the first PCR with the cassette primer C1 was used as the template DNA for the second
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Table 2.3 Compatible recognition sites of the oligonucleotide-cassettes DNA.

Cassette DNA Recognition site

Pst] Cassette Pstl site

Sau3Al Cassette
Xbal Cassette

assette primer C2

N
>
Cassette primer C1 -
Pstl Cassette 5 o"; TCGTTAGA. T TATAGGGAGACTGCA 3’
1 »" ATATCCCTCTG 5°

3’ CATGTALA

5 GTACATA'IF(ECGTI‘AGAACGC(WATACGACT CACTATAGGGA 3’

FTW”J“‘WET‘V‘I“?WH"ITT’? e

ACATA’ITGTCG’ITAC‘ACGCGTAAT&GACT CACT. ATA&(}GAGAT 3°

q R N K IS LR R a1

Figure 2.4 The sequences of oligonucleotide cassettes used in this research

Sau3Al Cassette

Xbal Cassette

These cassettes are 44-51 bp long and posses either 3’ or 5’ overhang (2-4 nucleotides).
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PCR with the cassette primer C2. The nucleotide sequences of the cassette used in this

research are shown in Figure 2.4.

2.9.2.3 Templates for amplified the whole gene fragment
Chromosomal DNA was completely digested with each restriction
enzyme: BamHI, Bglll, Clal, EcoRI, Kpnl, Pstl, Pvul, Spel, Xbal and Xhol as the same

condition as described in section 2.9.2.1. Then phenol-chloroform extraction was done.
Subsequently, 5 M NaCl was added to “W n tubes to final concentration of 1 M.
The DNA was then precipitated ax‘il:i\% ; @1 of sterile distilled water. The 1 pl
(500 ng) of DNA solution was {i§éd as template foreach PCR reaction.

2.9.3 PCR conditi ' \
i ‘ drogenase. gene were amplified by

Three p

3 steps of PCR as shown i
Table 2.4.

T
ot

F '._._
DNA template and 10 pmole of €ach primer, €x

- ;.:’ A S A
amplification, 100 pmole:gf each pﬁﬁér’ was used.

2.10 Agarose gel electropﬁ)resis-

L]

= L
Electr ﬁlﬂﬁ}%ﬁ @ thEﬂdﬁidfflmﬂod used to separate,
identify, and purifyaDNA fragments. The 0.

7% of agarose powder was added to 100 ml
ecirorhomdia . ¢ o . ﬁiﬁ(ﬁDTA, pH 8.0)
in an Erleﬂﬁﬁﬁmﬁmmﬁﬁamﬂ a miérowave oven. The
agarose solution was cooled down to 60 °C until all air bubbles were completely
eliminated. The solution was then left at room temperature to 50 °C before pouring into
an electrophoresis mould. After the gel was completely set, the comb and seal of the
mould was carefully removed. When ready, the DNA samples were mixed with one-fifth

volume of the desired gel-loading buffer (0.025 % bromphenol blue, 40 % ficoll 400 and

0.5 % SDS) and slowly loaded the mixture into an appropriate percentage of agarose gel.
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Electrophoresis had been performed at constant voltage of 10 volt/cm until the faster
migration dye (bromphenol blue) has migrated to approximately distance through the
gel. The gel was stained with 2.5 pg/ml ethidium bromide solution for 5 minutes and
destained to remove unbound ethidium bromide in distilled water for 10 minutes. DNA
fragments on agarose gel were visualized under a long wavelength UV light and
photographed through a red filter using Kodak Tri X pan 400 film. The concentration or

molecular weight of DNA sample was compared with the intensity and relative mobility

of the standard DNA fragment. \\\ ' //
N /
‘_‘ /

2.11 Nucleotide sequencing

After purificati foduc r\qua\osgels by using QIA Quick gel

extraction kit, the nucleotide

e both directions by the

dideoxynucleotide chain »er 41‘ al., using an Applied

2.12.1 Vector DNA@rep"
The vector pUC}S was linearized w1th EcoRI and BamHI. The reaction

mixture contammgﬁ quqﬂﬁ% ‘%‘awr-ﬂﬁarﬂ(?nM Tris-HCl, pH 8.0,

10 mM MgClz and 100 mM NaCl), 10 U of EcoRI and 10 U of BamHI in total volume of
100 pl wa q m ﬁwﬁr’gnrd‘ﬂ)ﬁlﬁﬂawested from
agarose gel ctrophore51s y using uick gel extra

2.12.2 The phenylalanine dehydrogenase gene fragment preparation

After the whole gene fragment amplification, the 4 reactions of PCR product
were pooled (200ul) and cleaned up by addition of 1 pl of 10 % SDS and 1 pl of
20 mg/ml proteinase K, mixed and incubated at 65 °C for 15 minutes. After that, 20 pl of

3 M sodium acetate was added to precipitate proteins from nucleic acids.
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Phenol-chloroform extraction and DNA precipitation was done as described in 2.9.2.1.
The DNA-pellet was dissolved in 50 pl of sterile distilled water.

Due to the amplification of whole gene fragment, the primer Phe-Eco that
contained EcoRI site and the primer Phe-Bam which contained BamHI site were used.
The cleaned gene fragment was completely digested by both EcoRI and BamHI. The
reaction mixture containing 50 pl of gene fragment, 1 x reaction buffer for EcoRI (50

mM Tris-HCI, pH 8.0, 10 mM MgCl, and 100 mM NaCl), 10 U of EcoRI and 10 U of

BamHI in total volume of 100 pl was i;;{s diat 37 °C for 18 hours and then extracted
with an equal volume of phenolﬁlfrofd alcohol (25: 24: 1). The DNA-

pellet was precipitated with ZW absﬂlutemand further dissolved in 100 pl

’\ag'boncentrated with Ultrafilter

of sterile distilled water. F

suprec ™!,
2.12.3 Ligation of v nent. .

The gene fragmeaf fr, Vs hga d th@ pUC18 vector from 2.12.1
at a vector: insert molar ratio at contained 50 ng of vector
DNA, 400 ng of the gene fragm. k‘ég ation-bil r (30 mM Tris-HCI, pH 7.6, 10 mM
MgCl;, 1 mM ATP, 1 mM DTT and1 Sjﬁ(wl éthylene glycol - 8000) and 10 U of

2.13 Transformation

AU AINYNINYINT

The rec8binant plasmids fsgom 2123 were 1ntroduced into a competent

recA, endﬂ Eiﬁ:ml ﬂﬂ n?mﬂ;w:wm;t gﬂ (ﬁ: nt cells for
electroporatien were prepared by the meth ower (1988) (see Appendix C). In the

electroporation step, 0.2 -cm cuvettes and sliding cuvette holder were chilled on ice. The
Gene Pulser apparatus was set to the 25 pF capacitor, 2.5 kV, and the pulse controller
unit was set to 200 Q. Competent cells were gently thawed on ice. One to five microlitre
of recombinant plasmid from 2.12.3 was mixed with 40 pul of the competent cells and
then placed on ice for 1 minutes. This mixture was transferred to a cold cuvette.

The cuvette was applied one pulse at the above settings. Subsequently, one millitre of
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LB medium was added immediately to the cuvette. The cells were quickly resuspended
with a Pasteur pipette. Then the cell suspension was transferred to new tube and
incubated at 37 °C for 1 hour with 225 rpm shaking. Finally, this suspension was spread
onto the LB agar plates containing 100 pg/ml ampicillin, 25 pg/ml IPTG and 20 pg/ml
X-gal, and was incubated at 37 °C for 16 hours. Cells containing the recombinant
plasmids, which formed white colonies, were picked and the plasmids were further

isolated.

\/

2.14 Plasmid extraction N /

i Quréit;??ﬂxﬂ*:ant plasmid was grown in
" Mract, pH 7.2) containing

tary s ing. The cell culture was

The E. coli IM
LB-medium (1 % pepton:
100 pg/ml ampicillin ov
pm-for5 minates in each 1.5-ml microfuge tube.
Then 100 pl of ice-cold Solugion I ( o , ris-HC1 and 10 mM EDTA,
pH 8.0) was added and the ce pellet was festispénded by, repeated pipetting and left at

*““‘J'ﬁ =,

collected by centrifugatio

e ————)

was centrifuged at 10,000 an for 10 minutes and then the sgrematant was transferred to
a new tube. An equal volume_of phenol-chlogorm-isoamyl alcohol (25: 24: 1) was

addled], mixed snd ﬂtﬂgﬁ a’tg M@%ﬁ (&N%L’]lﬁ ﬁ:er—phased liquid was

transferred to a newlfube. The plasmid QNA was prec1p1tated with absolute ethanol and
v TR QR & 8 P o oo
volume of TE buffer, pH 8.0 containing 20 pg/ml DNase-free pancreatic RNase. Then
plasmids were completely digested with EcoRI and BamHI. The size of recombinant
plasmid was estimated by submarine agarose gel electrophoresis compared with relative

mobility of DNA marker.
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2.15 Crude extract preparation

E. coli JIM109 cells harboring the recombinant plasmid were grown at 37 °C
in 10 ml of LB-medium supplemented with 100 pg/ml ampicillin overnight. After that,
10 % of the cell culture was inoculated into 100 ml LB-medium containing 100 pg/ml
ampicillin and cultured at 37°C with shaking speed 250 rpm. When the turbidity of the

culture at 600 nm had reached 0.6, 1| mM IPTG was added to induce enzyme production,
and the cultivation was continued at . , hours. The cells were harvested by
centrifugation at 8,000 rpm for @w&di;ed with cold 0.85 % NaCl and
centrifuged at 8,000 rpm for 15 minutes. Afiter 11 pellet was washed once in
cold extraction buffer (0.1 : hospt , pH 7.4 containing 0.1 mM
PMSF, 0.01 % DTT and \f{g\;lgain. The cell pellet was
stored at —-80 °C until me extraction, the cell pellet was

en _broken by discontinuously

i&g interval for 15 minutes by

resuspended in 5 ml of

The activity of %henylalanine dehydrogenase for oxidative deamination of

phenylalanine waﬁ)ﬂﬂ%ﬂ)ﬁ%wﬂqﬂ?m 1 ml comprised

200 pmol of glycinéfpotassium chlorideépotassmm hydroxide buffer, pH 10.5, 20 pmol

e A S e A A e
replaced by water. Incubation was carried out at 3 in a cuve te of T-cm light path.

The reaction was started by addition of NAD" and was monitored by measuring the initial

change in absorbance of NADH at 340 nm.
One unit of the enzyme is defined as the amount of enzyme that catalyzes the
formation of 1 pmol of NADH in 1 minute. Specific activity is expressed as units per

milligram of protein.
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2.17 Protein measurement

Protein concentration was determined by the method of Bradford (1976).
Protein solution (maximum 100 pl) was pipetted into tube. Distilled water was added to
make a total volume of 100 pl. Then 1 ml of Bradford working buffer (see Appendix D)
was added and mixed. After 2 minutes but before 1 hour, Ases was read. Bovine serum

albumin was used as standard protein. Standard curve was shown in Appendix E.

2.18 Polyacrylamide gel electlg\lg\ '///‘/Z’

o ——

' \King to the manufacturer’s

A3 (w/v) acrylamide, 0.8 %
) T'h&HCl, pH 8.8) were mixed
er\fl s and mixed. Then 50 pl of

”" oo

.“‘_

using a Pasteur pipette. After the mpna .--'o of separating gel solution was

e &2 ! eiih = ‘.I'In‘ r
added, gently layered ab‘ﬂut 1 cm helgﬁt ‘of water m gxe separating gel solution.
The gel was allowed "d polymerize, distinguished by ¢ interface between the
separating gel and the watqj The water was oured off.-,"

2182 P WG SN 7) 5

The 067 ml of solution A (B0 % (wlv) acrylamlde 0.8 % (w/v) Bis-

acrylamld mm mﬂgq %w'ﬂ l-a Hﬂd 2.3 ml of
distilled water in a rlenmeyer flask and mixed. Subsequently, 30 pl of 10 %

ammonium persulfate and 5 pl of TEMED were added and mixed rapidly. This stacking
gel solution was loaded onto separating gel until solution reached top of short plate. Then
the comb was carefully inserted into gel sandwich. After stacking gel was polymerized,
the comb was removed carefully. Then the gel was placed into electrophoresis chamber.

The electrophoresis buffer ( 25 mM Tris and 192 mM glycine, pH 8.8) was added into the
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inner and outer reservoir. The air bubbles, which were occurred in the well, were

removed.

2.18.3 Sample preparation
The protein sample was mixed with 5 x sample buffer (0.3 mM Tris-HCl,
50 % glycerol and 0.05 % bromophenol blue) in an Eppendorf tube and mixed. Then the

sample solution was introduced into well by using syringe.

2.18.4 Running the gel \}«,\\ ////

An electrode plug ttagbed @hctxodes. Current was flowed
towards the anode for pH & ‘ '

(30 mA). For activity

rned on at constant current

iment was done at 4°C.
Electrophoresis was contin bottom of the gel. Power
supply was turned off and then ghefe . | € H‘;q&oved from electrodes. The
gel plates were removed fromele

glass plates and transferred to 2

2.18.5 Staining Proceduré"i‘ s

iy : "',.‘
Protein stmnkng 72 v
The gel ::;___‘;.___:_:‘.‘_’-sz-r-:'.-:- -sinall container containing

Coomassie stain solution (1% Coomassie Bl »methanol, and 10 % glacial

acetic acid). The gel was agltated for 10-20 minutes on a shaker. The stain solution was
poured out and th { 1&{% 10 % glacial acetic
acid) was added. m(yﬂ:’gﬂ gj\yj ete cﬁl:lad the destain solution
was chang \3 ﬁl ds of protein
oy, Q1N AP TR ik [R5

Activity staining (Gabriel, 1971 cited in Bollag et al., 1993)
After electrophoresis at 4°C was done, the gel was transferred to a small
container containing activity staining solution (4.25 mmole of Tris-HCl, pH 8.5,

40 pmole of L-phenylalanine, 50 pmole of NAD", 25 pg/ml of phenazine methosulfate
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and 250 pg/ml of nitroblue tetrazolium) and agitated for 30 minutes at room temperature.

After purple bands were occurred, the gel was then destained with distilled water.
2.19 Induction time determination

According to the phenylalanine dehydrogenase gene fragment, which was
cloned into host cell, did not have its own promoter, lacZ promoter on the plasmid
pUC18 was used and IPTG was add f phenylalamne dehydrogenase gene
expression. Thus, the studies aboubu@

Tranformant cell, which showed the h 1gh¢henﬁ@ dehydrogenase activity, was

grown at 37 °C in 10 ml suppk*m'{.ﬂ;‘th ampicillin (100 pg/ml)
I d into each 100 ml LB-medium

overnight. After that, 1 % 0

, 250 rpm. When the turbidity of the
:i to induce enzyme production,
XO, 15, 30, 45, 60, 120, 180,

rude extracts were prepared and

n time of IPTG were required.

containing 100 pg/ml am
culture at 600 nm had rea
and the cultivation was conti
240 and 300 minutes before

assayed for the enzyme activitiesj@s des ibed i@ section 2.15.

_'.--' / ..-"

2.20 Stability of phenylalgnine dehydrogeﬁase ge;mt ;ell E. coli JM109

2.20.1 Continuous sg)cultl'rre— ‘11]

Six recombinant glges which sh d high phenylalanine dehydrogenase

activity, were dmlﬂ%ﬁq qulﬂ%w ﬁ gT fl})ﬁand 15™ subcultured

colonies were plcke&hp to culture and a ‘§ay for phenylalamne dehydrogenase activity as

described i qhﬁ ?lm ym éjh @1 ere extracted
and completely dlgeste wit and Bam e size of recombinant plasmid was

estimated by submarine agarose gel electrophoresis compared with relative mobility of

DNA marker.

2.20.2 Retransformation
Four plasmids from recombinant clones, which represented each type of

plasmid pattern, were extracted as described in 2.14 and then retransformed into



41

E. coli IM109 host cell by electroporation once again. White colonies that contained the
recombinant plasmid were selected and the plasmids were extracted. After that, the
retransformant plasmids were completely digested with EcoRI and BamHI, and estimated
the size by agarose gel electrophoresis. Finally, retransformants were cultured for crude
extract preparation, assayed for the enzyme activities as described in section 2.15 and

subjected to native-PAGE as described in 2.18.

AULINENINYINT
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