CHAPTERII

MATERIALS AND METHOD

2.1 Equipments

Autoclave: Model H-88LL, Ko

US.A \ .
Centrifuge, i ge: Model Kubota 1300, Kubota

Centrifuge, microcentrifuge: omy Seiko Co., Ltd., Japan

Electrophoresis unit: 2050 M S ede and Mini protein, Bio-rad,

U.S.A.; Submarine Agaro -i ophoresis unit
Gene Pulser: Bio-Rad, U.S.A. ﬂ_};:”‘ -
GeneAmp PCR System 24 -EL] A,
HPLC: Model water %?:ﬁ‘
Incubator: Model 1H-1E Gallenkamp, England j]]
Incubator shaker: Model G-26, New Brunswick Scientific Co., Inc., U.S.A.

Incubator, wate ELI»&JQ Vb ke &%L’] na

Lyophilizer F1ex1- Stone RidgefNew York, &L S.

WAL LR GE LTI LR

Magnetic stlrrer and heater: Model IKAMA GRH, JANKE&KUNKEL
GMBH&CO.KG, Japan

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

pH meter: Model PHM95, Radiometer Copenhegen, Denmark

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

RapID CB Plus: Remel, U.S.A.

-y



Spectrophotometer: Model Spectronic 2000, Bausch&Lomb, U.S.A.
Vortex: Model K-550-GE, Scientific Industries, Inc., U.S.A.
Water bath: Buchi 451, Switzerland

2.2 Chemicals

Absolute ethanol: Scharlau Chemie, Barcelona
Acetone: Mallinckrodt, U.S.A.
Acetonitrile: Sigma, U.S.A.
Acrylamide: Merck, U.S.A.
Agarose: GIBCOBRL, 7
Aqua sorb: Fluka, Swit

Ammonium acetate:

Bacto-Agar: DIFCO, US.AF 452 .Tﬂ
B-mercaptoethanol: Fluka, _;:;?; e
Bovine serum albun ..';;.:;;;;;;==:.:= :
Bromphenol blue: Mefok, U :
Chloroform: BDH, En and m

Coomasie brilliﬂ E@:ﬁ)nﬁﬂ% g9

DEAE-cellulose &€
= /s

Dialysis 1

di-PZtasiEﬁch P ngtyﬁhastlgoﬂ@Rjag‘ , Ttaly
DNA marker (A DNA/HindllI Fragments): GIBCOBRL, U.S.A.

DNA marker (100bp marker): GIBCOBRL, U.S.A.

Ethidium bromide: Sigma, U.S.A.

Flake chitin: Sigma, U.S.A.

Fluorescent brightener 28: Sigms, U.S.A
Glacial acetic acid: Carlo Erba Reagenti, Italy
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Glycerol: BDH, England

Glycine: Sigma, U.S.A.

Hydrochloric acid: Merck, U.S.A.

Isopropyl-1-thio-B-D-galactopyranoside (IPTG): Sigma, U.S.A.

Low molecular weight calibration kit for SDS Electrophoresis: Amersham

Pharmacia, Germany |

Magnesium sulphate-7-hydrate: BDH, England

Methanol: Merck, Germany
N'-methylene-bis-Acrylamide:

Phenol: BDH, England

Potassium phosphate moig

QIAquick gel extractions
Sodium citrate: Carlo E#bd
Sodium chloride: Carlo #tbz

Triton X-100: Merck, German f‘ﬂT L3
Tryptic digest of casei(Tryptone): Scharia
Yeast Extract: Schar :

o 1Y) ﬁ*vrﬂ’ﬂ‘%’ WYNT
“‘“@W“T‘ﬁ@?‘i"?ﬁi et b iFiiaFAE .

EcoRI: GIBCOURL, U.S.A.
Hindlll: GIBCOURL, U.S.A.
Lysozyme: Sigma, U.S.A.
Proteinase K: Sigma, U.S.A.
Pst: GIBCOURL, U.S.A.
RNase: Sigma, U.S.A.
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Tag DNA polymerase: Pacific science, France
T, DNA Ligase: GIBCOURL, U.S.A.

2.4 Bacterial strain

2.4.1 Chitinase producing bacteria

Chitin sources, shells of pra ‘were used for screening bacteria

produced chitinase, at first she! kept in fabric bag and buried

in the ground for one week: : ‘ es were brought into sterile
distilled water and mi ants wesegdiluted in 10-fold serial

dilutions and spreade ed at 30 °C. Bacteria

were screened for chiti

2.4.2 Host cells

E. coli DH5a. with gefiots AM15, A(lacZY A-argF)U169,

deoR, recAl, endAl, hsdR supEA4, k-gyrA%, relAl
(Liss, L.R., 1997) wa ‘V— S.A.
E. coli JMlO9mnth genotype [, [traD36 @roAB laclgZM15] A

i, oo B9 B T B o o

(Dower, 1990) w%]s purchased ﬁomg}IBCOBR]hU S.A.

EQ 1R} pnt ﬂ‘ﬁﬂ‘%ﬁ@q‘%lﬂ% §a6, thi-1,

hsdR17, supE44 lac[F", proAB, laclqZAM15Tn10(Tet ] (Dower, 1990) was
purchased from GIBCOBRL, U.S.A.



2.5 Identification of selected strain

2.5.1 Gram-stain and colonial merphology

Gram staining of bacterial cells was carried out using Collins and
Patricia methods [45]. Bacteria, grown on different medium, including rich
medium; LB agar plate for 1 day and 3 days, and minimum medium; colloidal

chitin agar plate for 1 day and 3 days used.

-4
Biochemical tes Rapl irregular, gram positive,

and non-spore formin pID CB Plus svstem
includes 18 substrates iRz By for identification of over 40

organisms.
2.5.3 Identification b
aéterial 16S rRNA gene

61 TTGATCCTGGCTC

, were used to amplify

For PCR amplifica '@, um. oIS

primers pA and pH, » q
AG-3) and pH (5-AAG AGGTGAT "AGCCGCA-

the ~1.5 kb 1 ) The reaction
contained 1 uﬂﬂ}fﬁ ﬁgﬂ ng ;ji] er, 0.2 mM of
T R A e
polymerasq er ZYMES);

reaction volumes were made up to 100 pl with autoclaved ultrapure water.

Temperature cycling comprised predenaturation of chromosomal DNA at
95 °C for 5 minutes before amplified, followed by 30 cycles of denaturation at
95 °C for 1 minute, annealing at 55 °C for 2 minutes, and extension at 72 °C

for 3 minutes, and then a final extension at 72 °C for 5 minutes (Figure 12).
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The PCR products were ligated with pGEM-T easy vector (Promega)
and transformed into host cell, E. coli JM109, for amplified the PCR products.
The PCR products and plasmid contained PCR products were digested
simultaneously with restriction enzymes EcoRI, and then were analyzed by 1%
agarose gel electrophoresis in Tris-acetate-EDTA buffer. After electrophoresis,
the gel was visualized on an UV transilluminator. The PCR products were
cleaned using a QIAquick spin column (Qiagen) according to the
manufacturer’s instructions. Punﬁed roduct was ligated with pGEM-T

&A pA (5-AGAGTTTGATCCT
-3), pF (5-AAGGAGGT
SATCACCTCCTT-3). The

mown sequences in the

easy vector (Promega) and anal
GGCTCAG-3), pD (5-CA
GATCCAGCCGCA-3),
16S rRNA gene sequ
GenBank using Standan

similar sequence ali

to identify the most

I and 1.0% NaCl. The
pH medium was adjusted to pH 7.5 with NaOH. Fo : olid medium, 2% agar

1’111 152 (0 1381 M
64 wn"@ mm‘ﬂ AR

minimum qledl

CCMM contained 0.02% colloidal chitin, 0.05% yeast extract, 0.1%
(NH,)SO4, 0.03% MgSO,7H,0, 0.6% KH,PO,, and 1% K,HPO,. FCMM
contained 10% flaked chitin, 0.05% yeast extract, 0.1% (NH;)SO,, 0.03%
MgS0,47H,0, 0.6% KH,PO,, and 1% K,HPO,. For solid medium, 2% agar

was added. Medium was steriled by autoclaving at 121°C for 15 minutes.
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% i .
Figure 11 RapID CB Plus panels fo ition/irregular, gram

positive, and non- spj prmir
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Figure 12 Diagram, for 165l rmpli ication

1 predenaturatlon, 9 C 5 minutes
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2.7 Cultivation of Microbacterium sp. TUOS and enzyme production

2.7.1 Starter inoculum

Microbacterium sp. TUO5 was isolated from soil in Thailand. On
colloidal chitin minimum medium (CCMM) agar plate, a single colony that
formed a large clear zone was selected and picked into LB broth, 2 ml
Microbacterium sp. TUOS was gr C with 250 rpm shaking for 12 to

16 hours.

2.7.2 Enzyme pro

TUOS was grown as i 3\ ther
100 ml of 1% CC ledincyét, ml). The cultured was
grown for 2 days at 30 °C'wi v, ym totary shaking. The culture broth was

centrifuged for 20 min, 4 °C at3 0 {the supernatant was kept at 4 °C

for characterization.

concentrated by lyophmiza on. pro
10 mM phosphate buffer (pH 7.0) with minimum volume, and then dialyzed

e e wnzm@ s
2ol RS R U911 TN

In this study, chitinase activity was determined by colorimetric method,

- peﬁts were resuspended in

which assayed for reducing sugar that was produced in the chitinolytic
reaction.

Chitinase activities were assayed by measuring reducing sugar produced
in the reaction mixture by the modified Schales method [48].
The reaction mixture contained 0.1% colloidal chitin in 0.1M buffer and 0.4 ml



of crude enzyme in 1.5 ml total volume. The reaction was incubated at 37 °C

for 1 hour and then stopped by boiling at 100 °C. The small particles were
removed from the reaction mixture by centrifugation at 3,500xg for 15 minutes,
the supernatant was mixed with ferric cyanide 2.0 ml and heated in boiling
water for 15 minutes. When the reaction mixture cooled down to room
temperature, reducing sugar was measured at A (Al). A blank value (A0) of
each reaction used denatured enzyme instead of the enzyme in reaction. The

sed to estimate the amount of

N-acetylglucosamine that was U itinase in each reaction from a

@ywp a@ defined as the amount of

e

different between A0 and Al w‘
standard curve. One unit (|

an enzyme able to libera glucosamine equivalent)

per minute.
2.9 Protein Determi

Protein in enzyme '
using bovine serum albumi as ‘dandard ik

In the reaction, 800 M%@ﬂ& was tixed with 200 pl of Bradford
) g

| e
working solution (5%
absorbance at wavelength 595 n Bradford working solution

= i
(5x) contain 100 mg Cogméa.sie Brilliant %}ue G-250, 50 ml of 95% Ethanol,

100 ml of 85% %%&L ‘agidl/ | Y piToRAsfilled Feery
0 QAR IRERIRIRIIN IR ¢

Productions of chitinase in different chitin sources were detected, the
activity of chitinase was checked in two different culture supernatants,
including 1% colloidal chitin minimum medium (CCMM) and 10% flaked
chitin minimum medium (FCMM), both of them were shaken at 30 °C,

chitinase activities were checked everyday for 10 days.



2.11 Characterization of crude chitinase

2.11.1 Optimum pH

The chitinase activity was measured at various pH from 2 to 10 using
colloidal chitin as a substrate. The enzyme was incubated in 0.1M Sodium
citrate buffer at pH 2.0 to 6.0, 0.1M Sodium phosphate buffer pH 6.0 to 8.0,

and 0.1M Tris-HCl pH 8.0 to ;nitinase activity was assayed by

The reaction itrate buffer pH 5.0 at

different temperature Chitinase activity was

assayed by colorimetric |

Chitinase actiyif 'i. ompounds, including

1 viated chitosan, 80%
deacetylated chitosan, 90% deacetylated chitosan, sowder chitin, and flake

chitin. All exp ﬁﬁ ' my IwT ition: In each reaction,
10 mg/ml of Sm was m(ﬁ)m A1 Uof cnnjse in 0.1M citrate
buffe, pF} mﬁ%ﬁ?@ﬂ ﬂﬁwm ﬁ:‘fﬁ: by heated
in boiling Water for 15 minutes. Chitinase activity on chitin-rela €d substrates

was measured by colorimetric method.

regenerated chitin, Gl

2.11.4 Estimation of chitinase molecular weight

The molecular weight of chitinase was estimated by SDS-

polyacrylamide gel electrophoresis (SDS-PAGE). SDS-PAGE was done by the
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method of Trudel and Asselin [38] using 10% separating gel with 0.01% (W/V )
glycol chitin. Sample solution of crude chitinases were denatured by heating at
100 °C with 15% (W/V) sucrose, 2% (V/V) B-mercaptoethanol, and 25%
(W/V) SDS in 125mM Tris-HCl (pH 6.7), which contained 0.1% (W/V)
Rromphenol blue as the tracking dye, for 10 minutes. After electrophoresis,
proteins were stained with 0.25% Commassie Brilliant Blue R-250 at room
temperature for 1 hour, and then destaining with a mixture of 10% (v/v) acetic
acid and 25% methanol. |

For activity stam@‘;l’ﬂ is, the gel was incubated in
0.1M Phosphate buffer pH 7:0-anc 1% (&om x-100 at 37 °C for 10
hours. The gel was
Calcofluor white M2R,+
washed with distilled
UV light.

) fluorescent reagent,
or-5 min, then the gel was

‘gel was detected under

2.11.5 Hydrolysis

Chitinase from Microbacterium.
e ‘(' f -0
chitin. The reactlo,}lxture was 0.1g/ml of l chitin in 0.1M citrate
buffer (pH 5.0) and 0:20 unit crude ch  ‘experiment, the reaction

mixture was incubated t 40 °C for 24 hours. Afteﬂncubatlon the reaction
was boiled an i j The product, in
supernatant phasey w T;’,ﬁ;ut nm (H\gl)m‘tﬁ iluted product was
w1thdrava sta) tf gﬂ%jﬂﬁi at 3,500xg
for 10 minutes in a bench-top centri ed through

0.45 micron filter. Then the product was separated by HPLC. The condition
used was; Shodex Ashipak NH2P-50 AE column, mobile phase was solution

mixture of acetonitrile and water with ratio 70 acetonitrik: 30 water, flow rate

1.0ml/minute, and temperature 25 °C.
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2.12 Partial purification by DEAE-column

2.12.1 Activate DEAE-cellulose

DEAE-celllulose, Diethylaminoethyl cellulose, 10 g was swelled in 1
liter of distilled water and then washed with distrilled water at room
temperature to removed fine particles. The resin was activated before used.

First, 100 ml of 0.5M HCI was added he resin and stirred for 30 minutes

followed by washes with distil , n-' ater/ 10 Mautral pH. Then, the resin was
washed with 100 ml of
water until neutral pH w 1€ d in water at 4 °C.

the resin was packed intos : height were 1.8 and 20 cm,
guitibra '01M Tris-HCI buffer pH 7.0,
and then concentrated crude chi%éf '- -t [6aded onto DEAE-cellulose column
rotein was Washed with equilibrated
“eluted by 0-1M NaCl

gradient elution. Fractloxas of 5 ml were collected for measurement of protein

artetiatn aﬁ%ﬁf‘“}%ﬂm WBINS
B OGRS AARIRITRNE 6

2.13.1 Optimum pH

The chitinase activity was measured at various pHs from 2 to 10 using
colloidal chitin as a substrate. The enzyme was incubated in 0.1M Sodium
citrate buffer from pH 2.0 to 6.0, 0.1 M Sodium phosphate buffer from pH 6.0
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to 8.0, and 0.1 M Tris-HCI pH 8.0 to 10.0. Chitinase activity was assayed by

colorimetric method.
2.13.2 Optimum temperature

The reaction mixture was incubated in 0.1M Citrate buffer pH 5.0 at
different temperature from 20 °C to 70 °C for 1 hour. Chitinase activity was

assayed by colorimetric method. é !, ,//
.-J

2.13.3 Substrate s

Chitinase activi compounds as assayed

in crude enzyme. All*€x e same condition. In

each reaction, 10 mg/ 0.1 U of chitinase in

0.1M citrate buffer, pH 3" The reaction was stopped

by heated in boiling wate; ase activity on chitin-related

2.14 Extraction ofiéhfomosomal DNA from M {,‘, acterium sp. TUOS
V—

7 i
Microbacterium sp- T TUOS was grown on LB broth, 2 ml, at 37 °C with

250 o o 4 1) B | B Qs it

5000xg for 5 mifutes, supernate was removed and bactenal cell pellet was

e AN GA LR M S Lo ts v

buffer wa$ added. The reaction mixture was incubated at 37 °C for 1 hour.

After that, 5 pl of 10% SDS and 3 pl of 20 mg/ml proteinaseK were added and
mixed thoroughly before incubated_ at 50 °C for 3 hours. After incubation,
50 pl of 3 M Sodium acetate was added and mixed. The mixture was added
with equal volume of phenol: chloroform: isoamyl alcohol (25:24:1) and mixed
by inversion, then centrifugcd at 12,000xg for 10 minutes. The upper liquid



phase was transferred to a fresh tube. Chromosomal DNA was precipitated by
adding 0.6 volume of isopropanol and gently mixed, fibrous strands of
Chromosomal DNA was found, then spooled out and washed with 1 ml of 70%
ethanol to remove excess salt. The last step, DNA pellet was dried with open

air and dissolved in TE buffer contains 20 pg/ml RNase A. DNA solution was

incubated at 37 °C for 3 hours and stored at 4 °C.

2.15 Preparation of plasmid DNAﬂy rapid alkaline extraction
QA

% ! //ﬂé&oxx LB broth with 50ug/ml

ing for 16 to 18 hours.

E. coli containing plasmid L

ampicillin 2 ml at 37
and the supernatant was
100 pl of ice-cold
mM EDTA, pH 8.0)

The culture was centri

removed. The bacteri
containing 5 mg/ml lysoZyme. fThe re: ixture'was stored on ice for 3

and mixed followed by stor _" for 10 minutes. The next step, 150 pl of
solution III (3M Potassium, SMM'&Q&E)" was added to the reaction mixture and

I' ant was transferred to a

centrifuged at 12, OOOX

fresh tube and added Wl&h an equal volume of phenol chloroform: isoamyl

ool 2526 B TR BT 5 0 T

upper liquid phasé was transferred toa fresh tube and added w1th 2 volume of

ot BTG 410 ) By 20 -C

30 minutes, after that, plasmid DNA was recovered by centrifugation at

12,000xg for 10 minutes. The supernatant was removed and plasmid DNA
pellet was washed with 70% ethanol. The plasmid DNA pellet was air dried
and dissolved in TE buffer contains 20 ng/ml RNase A. Plasmid DNA solution
was incubated at 37 °C for 3 hours and stored at -20 °C.
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2.16 Agarose gel electrophoresis

DNA was detected on agarose gel with various % agarose depended on
sizes of DNA samples, the gel was run at 100 volts. After electrophoresis, the
gel was stained with ethidium bromide solution (10 pg/ml in distilled water)
for 15 minutes then destained in distill water, DNA samples were detected
under UV light from UV transluminater (UVP).

2.17 DNA cloning

The chromoso - Migrobacteri - sp. TUOS was partial

and 20 minutes at 37 °
C. After partial digesti frags .-“ A ots at various time point were
subjected to electrophoresis it 1 % ;: £150 volts. Lambda phage
DNA cut with Hind 111, AHing
marker. DNA fragments, rangémﬁ‘Z{tb;,
Extraction Kit (QIA

standard molecular weight

harvested by QIAquick Gel

] ;
2.17.2 Plasmid prgparation and dephosphory ated by CIAP

AUANENINYNS

E. coli, cofitaining plasmid, pBluescnptII SK', was grown on 5 ml of LB
s QR BT TP YRI5
to 18 hour§. Cells were centrifuged at 5,000xg for 5 minutes and plasmid DNA
was extracted as previously described. Plasmids were completely digested
with PstI (plasmids/PstI), and the reaction mixtures were incubated at 37 °C for
3 hours. After incubation, 0.1 volume of 3M sodium acetate was added and
extracted with phenol: chloroform: isoamyl alcohol (25:24:1) there centrifuged
at 12,000xg for 10 minutes. Then, plasmids/Psfl were recovered as previously

described. For dephosphorylated by alkaline phosphatase, CIAP, 90 pul of
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plasmids/Pstl were added with CIAP 1 unit and incubated at 37 °C for 30
minutes, after that, the reaction mixture was added with another 1 unit of CIAP
and incubated for another 30 minutes. Then, the reaction mixture was
subjected to electrophoresis in 1.5 % agarose gel at 50 volts. Lambda phage
DNA cut with Hind 111, A/Hind 111, was used as standard. The linear form of
Plasmids/Psfl were harvested by QIAquick Gel Extraction Kit (QIAGEN).
Plasmids/Ps] treated with CIAP (pBluescriptll SK7/Ps#l/CIAP) were stored at -

20 °C and used as a vector for DNA cloning.

2.17.3 Ligation § ‘J’,//{{—"__.

9

The pBluescriptlis$ CIAR nsed”

ligation mixture contai Kinfately : sgtor, 200 ng of 2 to 9 kb

DNA fragments from M 74 & \ tion buffer, and 3 units

2.17.4 Preparation of competen
- e

PR

. coli M by the method of
I
Sambrook ef al. A sinlgle colony was inoculated irﬂS ml of LB broth and

cultivated at 37 1 ‘m i i The starter was
inoculated into @yﬂ 0 ‘ Eljﬂﬁl ﬂﬁjﬁjd the culture was
incubateitﬁ? 91 Q%&Wm&g the optical
density at 600 or nm 600 OF ODggo) Of the'c was 0.5-0:6 or 0.4-0.5

respectively. After that, the culture was chilled on ice for 15-30 minutes and

the cells were harvested by centrifugation at 8,000 rpm for 15 minutes at 4 °C.
The supernatant was removed, and the cell pellet was washed in 2 steps, first
with 1 volume of cold sterile distilled water and second with 0.5 volume of
cold sterile distilled water. The cells were harvested and added with 20 ml of
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ice-cold sterile 10% (V/V) glycerol in water and centrifuged again. Finally, the
cells were resuspended in a final volume of 1.0-2.0 ml of ice-cold sterile 10%
(V/V) glycerol in water. The cell suspension was divided into 40 pl aliquots
and stored at -80 °C.

2.17.5 Transformation
A portion of the ligation pro s transformed into host cell E coli
JM109 by electrotransformaﬁa@j‘ %

contained 2 to 9 kb DNA

cloning of plasmid vector,

hed by using Gene Pulser
and 200 Q. After
7.2C for 1 hour in 1 ml of LB

and controller setting

transformation, the host Cells

medium. The host cells wer€ spreade o WUB agar plate, contained 0.1 mg/ml

ampicillin, 20 pl of 20 &/raf 150- 41 e rctopyranoside (IPTG), and 20

ul of 20 pg/ml 5-bromo-#-cialo ,':.39 ‘ alactopyranoside (X-gal) per
JHPQ,: il

B T :

recombinant plasmids, whiie cf-ﬂmﬁ
chitinase gene by phenﬁtype scfee'lﬁﬁg'

plate. Cells were grown

Screened for plasmid harboring

2.17.6 Detection]jf chitin: ﬂ

s R TR B 7 e e

0.1mg/ml ampicillin, 40pg/ml PTGy and 40pg/ml X-gal per plate. Cells were
wrown 05 HC 13 SN Fb LS ot Bl nd
transferred to replicate plates, one is LB agar plate contained 0.1mg/ml
ampicillin, 40pg/ml IPTG, and 40ug/ml X-gal and the other is colloidal chitin
minimum medium (CCMM) agar plate contained 0.lmg/ml ampicillin,
40pg/ml IPTG, 0.02% colloidal chitin, 0.25% yeast extract, 0.1% (NH4)SO4,
0.03% MgSO,7H,0, 0.6% KH,PO,, and 1% K,HPO.. The LB agar plates
were incubated at 37 °C overnight, and then stored at 4 °C. The CCMM agar
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plates were inct bated at 37 °C for 1 to 14 days. The trans’ormants carrying
‘hitinase gene were detected by formation of clear zone around the « blon on
CCMM agar »late.

2.17.7 Partial sequence of chitinase gene by PCR

Degenerated primers designed from conserved amino acid sequence ¢
cluding forward primer, nrimer 3P-I
THTGYTGGR. ' NGG .) arnd

Bacillus sp. family 18 chitinase gene, i
(32 mers 5-AAYTAYGCDIT®
primer. BP-II (29 mers 5-T G‘L\I YTNGAYTGGGARTA- ,

A— * -
1 wARTCNA (RTCN
(33mers 5- CCNCCRTTE AR

and reverse primer, prime

ACNCCRTCRAA-3) aind
TCRTANGTCATGAFR [ \ artial chi‘inase ger -
amplification. The rea atained -5 " plate, 10 pmo! of eaci1

(FINENZYMES); reaction ¥olu ‘ e tp to 20 ul with avto-laved
ultrapure water. Temperature cycling was ibed in Figure 13 comprised 3V

minutes followed by e?e' ion at 72 s8 (Figurs 17). The PCR
Py 1.5% agarose gel electrophoresis in Tris-ace® :te-
L

EDTA buffer, tfeh ﬂ‘ﬂ% ?‘]Wﬁlma o= Liy e wich

The PCR froduct from prim%rs BP-I and primer

e DRy (1R R

product arid plasmid contained PCR product w gested simultaneously with

products were analyze

restriction enzymes EcoRI, and then were analyzed by 1.5% agarose gel
electrophoresis in Tris-acetate ‘EDTA buffer, then visualized on an UV
transilluminator. The PCR product was cleaned using a QIAquick spin column
(Qiagen) according to the manufacturer’s instructions. Purified PCR products
were ligated with pGEM-T easy vector (Promega) and 16S rRNA gene

sequence was analyzed. The partial chitinase gene sequences were compared
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with known sequences in the GenBank using Standard nucleotide-nucleotide
BLAST to identify the most similar sequence alignment.

AULINENINYINg
ARIANTANNINGIAY
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1 Hold 30 cyéles 2 Holds

|

4°C

Figure 13 Diagram for
1: predenaturation, 95731
2: denaturation, 95 ° 1 ;
3: annealing, 55 °C, 3 minutes
4: extension, 72 °C, 3 migutes

) ﬁ“*“e’“e“sﬂ’ﬁ EIS’WTEWI?W gIN3
qma\mmummmaa

PLR ampilification
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