CHAPTERII

MATERIAL AND METHODS

2.1 Chemicals

Absolute ethanol (Merck, Gel

Agarose gel (FMC Bigprodu gakem LE Agarose
_J
—

AMV First St

Ampicillin (Sigma, USAJ q‘-_q

ogy Department Bio Basic
Inc., Canada)
Bacto-agar (DIFCQ
100 Base pair DN/
Boric acid (Merck, Géi

olerh R opyranoside; X-gal (Sigma, USA)

5-bromo-4-chloro-3-ind

Bromophenel Dlue (Merek, Germany
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L7
Chloroform ('Nﬁc . i

Deoxynucleotide griphosphate:dNTPg (Promega Coperation, USA)

B UEANLNINENT
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t}Wp.]d i ﬁ caﬁ ﬁ W witzerland)
oll typea;ﬁlgmi@ “q‘l % H
Hydrochloric acid (Merck, Germany)
Isoamyl alcohol (Merck, Germany)

NucleoSpin® Extract kit (Macherey-Nagel, Germany)

Phenol crystal (BDH, England)



Protein ladder, 10-200 kDa (Fermentas, Lithuania)

QIAquick Gel Extraction kit (QIAGEN, Germany)

QuickPrep Micro mRNA Purification kit (Amershem Pharmacia Biotech Inc.,
USA)

Sodium acetate (Merck, Germa

Sodium chloride (BDH; Engl
Sodium dodecyl
Sodium hydroxide
Tris-(hydroxy '
Tryptone (DIFC@O,

Xylene cyanol EF (Sirmia, USA)

Yeast extract (DIFCO % :

2.2 Equipments

Autoclave: \* ,

l..
i ! |
Opipette:pipetman P2, P20, P100, ¥

200, P1000 (Gilson Medical

eerBhSP8FA9) 2 9] T W17

Camera Pentax K1000 (Asalv Opt. Co., Ja an)

Qi ol Bl bl ANYAY

Electromc balance: Alsep EY220A (A&D Co. Ltd., Japan)

Automatic mi

-20° C Freezer (Krungthai Ltd., Thailand)
-80° C Freezer (Bara laboratory Co. LTD., Thailand)

Ultrasonic: 28H (Ney Dental Inc., USA)
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Incubator: BM-600(Memmert Gambh, Germany)

Incubator shaker: GALLENKAMP

Magnetic stirrer and heater (Fisher Scientific, USA)

Microwave Oven: TRX1500 (Turbora International Co. Ltd., Korea)

Power supply: POWERPAC 300 (BioRad Laboratories, USA)

Thermocycler:GeneAmap PCR systetia 2400 (Perkin Elmer Cetus, USA)

UV transilluminator; 200Tm 2 e@el California, USA)
Vortex: K-550—( P v

idJ

Pipette tips 10, 20, 100 ":‘f.rr- el

Thin-wall » : tubes ( ard, USA)

2.4 Enzymes

Dymﬁeﬁlzfﬁwvﬁfwmm

Pfu DNAbolymerase (Promega USA)
Restnctlon endonucleases
: BamHI (New England Biolab, England)
: EcoRI (Amershem Pharmacia Biotech Inc., USA)

: Ndel (New England Biolab, England)
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: Sspl (New England Biolab, England)
T4 DNA ligase (New England Biolab, England)

Tag DNA Polymerase (Amershem Pharmacia Biotech Inc., USA)

2.5 Primers

Escherichia coli ok T D36 proAB* lacl® lac ZAMIS recAl
supE44 endA1

E. coli Rosetta [ hsdSg (r” mp”) gal dem lacY1

(DE3) pLysS

2.7 Plasmids

pGEM®-T Bods

pET-19b vectd (Appendlx B)

ﬂumwﬂmswmm

2.8 Sample pr aratlons

Honeybee samples, Apis cerana, were collected from Chumphon Province in
manage beekeeping colonies. Nurse honey bees were collected in grafting colony when
they were feeding the brood onto the queen cup. Honey bee samples were immediately

preserved in liquid nitrogen and then stored at —75°C for later use.



21

2.8.2 Hypopharyngeal gland samples
Hypopharyngeal gland was dissected out from the head of each frozen nurse bee
under a binocular microscope at 4°C. A knife was used to cut through the wall of the

mask, across the vertex, round the margins of the compound eyes, and round the edges of

) i hypopharyngeal gland located in front of the

/ﬂ/rxing pre-chilled buffer constituting of

guanidium thiocyanate and N-lanroy] sz os@ed in liquid nitrogen.

For cloning o . ull, length cDNAs were isolated from
hypopharyngeal gland 4 e Reverse transcription-polymerase chain

reaction (RT-PCR) method. 1k {' va \- d from hypopharyngeal gland of

nurse honeybee. In the RT reac -;-‘;’;-‘h ) pﬁmers were used to transcribe all the
- -“ff "-:3’ V -
mRNA species intosgDN ' anneal to the A) tails of mRNA molecules, and

i — 'y

then Avian myelob adtosis viru 1) ¥ se was synthesized the first-
stranded cDNAs. Themrst - stranded cDNAs were uses template in PCR reaction that

[ - /
o 70 AR 9 FHAIAR G e e 7o

amplified AcI\ﬂJPs cDNA produyet was elec'sgphoresed ana d through a 0.7%
agm@eﬁﬂl@ Dhrirkd bbb el Q!&l&ﬂ@ Bibonn. The puriied
AcMRJPs cDNA were ligated with pGEM®-T easy vector. The ligation product was
electro-transformed to E. coli JM109. The recombinant clones contained the cDNA
inserts were screened by blue-white colony screening on selective plate. Positive clones

were selected and cultured in LB broth (1% tryptone, 0.5% yeast extract, 1.0 % NaCl pH
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7.5) containing 50 pg/ml of ampicillin. The recombinant plasmids were extracted using
an alkaline lysis method . The extracted plasmid was digested with restriction enzyme
EcoRI and Sspl. The digested product was electrphoretically analyzed through 1%
agarose gel. The clones that show restriction map correlated with restriction map of

AmMRIP were selected for nucleotid

pquencmg The universal M13 forward and

uences were identified by blasted

\
against the nucleotide deposited in the'GenBank database. The AcMRJP
nucleotide sequences W, characterized by ¥ s computer programs.
: % = N
2.9.1 mRNA ex \

ngeal glands of nurse bees using

The mRNA was ‘ oti1 50 ',:\

QuickPrep® Micro mRNA P : ershem Pharmacia Biotech Inc., USA).
Hypopharyngeal glands homogertized i _xtraction buffer containing
guanidinium thiocyandte and N A genate was diluted with 0.8

ml of the elution bumer (10 mM Tris-HCI pH 7.5 ﬂd 1 mM EDTA), mixed and

‘o o/
centrifuged at ﬂ(%ﬁn’g r%ﬂ'lﬂ ?W&Vﬂ ﬂaﬁl with centrifugation of 1

ml Oligo(dT)- cﬂlulose Clear homggenate was btalned and t sferred to the tube
conaibl Do Y 3 erbled o 4 Q&iﬂr%lﬂ ke T
10 OOOxg for 1 minute at room temperature.

The pellet was washed 5 times with 1 ml of the high-salt buffer (10 mM Tris-HCl
pH 7.5, 1 mM EDTA and 0.5 M NaCl) and 2 times with 1 ml of the low-salt buffer (10

mM Tris-HCI pH 7.5, 1 mM EDTA and 0.1 M NaCl). In each step, Oligo (dT)-cellulose
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was mixed and centrifuged at 10,000xg for 1 minute. After washing, Oligo(dT)-cellulose
was resuspended in 0.3 ml of the low-salt buffer and transferred to MicroSpin column
which was placed in a microcentrifuge tube. The column was then centrifuged at
10,000xg for 1 minute. Three additional times of of low-salt washing were performed.

The column was placed in a new microcentrifuge tube and 0.2 ml of the pre-warmed at

65 °C elution buffer was add ( yesin bed. The mRNA was collected by
centrifugation at 10,000 ~minuge. 1@ 0.2 ml of pre-warmed at 65 °C
elution buffer was add( the resi Wa «-\ To concentrate mRNA, 10 pl of
10 mg/ml glycogen so | 01 ass lum acetate solution pH 5.0 were
added followed by tv&;o v L St The resulting solution was kept
in =20 °C for a minim 75 itated mMRNA was collected by
centrifugation at 10,000xg fi it } .‘ perature, air dried and redissolved
in DEPC-treated water.

Quantity o n ‘then spéctro : 1 determined. The concentration

of MRNA was calc et t“ A260 x 40 x dilution factor.

s BTN W g o

reaction (RT-

P '}aéﬂﬂ«ﬁlﬂd HNBIINYAY

The first stranded of total cDNA was synthesized using an AMV First Strand
cDNA Synthesis Kit (Biotechnology Department Bio Basic Inc., Canada). Approximately
0.6 pg of mRNA and 0.5 pg of Oligo(dT)18 primer in 12 pl reaction volume was gently

mixed and incubated at 70 °C for 5 min. The mixture was quickly chilled on ice for at
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least 5 minutes and spun down. Subsequently, 20 units of ribonuclease inhibitor, 2 pl of
10 mM each of ANTP mixture and 4 pl of 5X reaction buffer were added, mixed and
incubated at 42 °C for 5 minutes. Finally, 20 units of AMV reversetranscriptase was
added in the reaction, mixed and further incubated at 42 °C for 60 minutes. At the end of

the incubation period, the reaction w

tirmmated by heating at 70 °C for 10 minutes

before chilled on ice for 2-3

2.9.2.2 PCR an(

\\\\ cerana MRJP4 and 5 cDNA

Primers for \ cerana MRJP4 cDNA were
designed from A. me | _. cquence: \. iny et al., 1994). The forward
primer was designed o ot was designed on poly A region.

A pair of primers for CC TAG AAA AAA AAT GAC

AAA ATG GTT GC- 3’(phiméf-hame MRIBEAnd 5’- GGG GTA CCC TTT TTT TTT
TTT TTT TTT TIiY 14 T TA- 3 (hrimer B ]2), Amplification reaction was

carried out in a 25 I ‘ZJ 1* stranded cDNA (2.9.2.1),

1X PCR buffer with N gClz (10mM Tris-HCI pH 9.0, 50 mM KCl and 1.5 mM MgCl,),

100 pM of eaﬁ cﬁﬁ)fl}%ﬁwe&f@ﬂnéﬁ and 1 unit of Tag DNA

polymerase. Th%]reactxon was predepatured at 94‘£for 5 minutes @lowmg by 35 cycles
of denﬁrm M&ﬂ(ﬁe&%ﬁl&% Mﬂq anﬁl and extension at
12 °C fo‘rI 1.50 minutes. The final extension was performed at 72°C for 10 minutes.
Primers for amplification of the full length AcMRJP5 cDNA were designed
from AmMRIPS5 sequences (Albert et al., 1999). The forward primer was designed before

start codon. The reverse primer was designed on poly A region. A pair of primers for
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amplify AcMRIP5 were 5°- CTG TCG TTT GCA AAA TAT TTG CAG C - 3’(primer

name MRJP5 2) and 5’- GGG GTA CCC TTT TTT TTT TTT TTT TTT TTT TTT TT1
TA- 3’(primer name RMJ2). Amplification reaction was carried out in a 25 pl reaction

volume containing 1 pl of 20 fold dilution 1** stranded cDNA, 1X PCR buffer with

KCl and 1.5 mM MgCl,), 100 pM of each

. //d 1 unit of Tag DNA polymerase. The

reaction was predenatured at 94°C for migmmng by 25 cycles of denaturing at

——

ﬂ...u, and extension at 72 °C for 3

minutes. The final ext Y \skb\\
After amplific " \

MgCl, (10mM Tris-HCI pH 9.0, 50,

r 10 minutes.

~ ixture was electrophoretically

T \
2.9.2.3 Analysis of cDNA produ agarose gel electrophoresis

Agarose gelyele is was stal ethed used to size-fractionate and

purification of D v .;1'\". agarose gel were prepared

depending on sizes of DNA fragments. Generally, 0.7-@0 % agarose gels were used for

general purpﬁﬂxgp'@%ﬁ%z%’w-ﬂaﬂ?ted out and dissolved in

the appropriateal/olume of 1X TBE buffer (89 mM.Tris-HCI, 8.9&1}M boric acid and 2.5
mM Q’l‘w}’{-}&a ﬁ&ﬁ%%%l%%l&ize by microwave
oven. T‘llle agarose solution was incubated at 65°C and further left to 50°C before poured
into the electrophoretic gel mould. The comb was inserted. After the gel was completely
set , the comb was carefully removed. The gel was placed in the electrophoresis chamber.

An enough volume of 1X TBE was poured to cover the gel for 2-3 cm. One-fifth volume
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of loading dye (0.25 % bromophenol blue, 0.25 % xylene cyanol FF and 15 % Ficoll 400)
was added into the sample and loaded into the gel. Electrophoresis was usually operated
at 100 volts for 0.7-1.5% gel until bromophenol blue reached approximately 1 cm from
the bottom of gel. The gel was stained with a 2.5 pg/ml ethidium bromide solution for 5

minutes and destained in deionized water for 15 minutes. The DNA was visualized under

d"through a red filter using a Kodax Tri -

Xpan 400 film. The concentrat; nor 1 @t of DNA sample was compared

1e ¢ \’*L A fragment.
from agarose gel
4 and AcMRJP5 cDNA product

(2.9.2.2) was electrophor zed. _‘ gh a 0.7 % agarose gel. After electrophoresis

was complete, the marker lane @/Znd 111) arti‘e‘ll of amplified product lane was cut
off and stained with-ethiditii b mide solufio af) for 5 minutes. The position
of desired cDNA w i\ el and placed into the pre-
weight microcentrifugmUbe. The gel slices were weight@. Three volumes of QG buffer

— volumﬁﬁeﬁoﬁmewﬁ’wﬂq A, The gol mixure vas

incubated at 50% for 10 minutes oguntll the gel &wes WEre co tely dissolved. The
cororpalf b ibadld V11 VIE ﬂ 4

The gel mixture was applied to a QIAquick spin column, which was placed into a
provided 2-ml collection tube and centrifuged at 10,000xg for 1 minute at room
temperature. The effluent was discarded. Optionally, 0.5 ml of QG buffer was added to

remove all traces of agarose from the column and centrifuged at 10,000xg for 1 minute.
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After that, 0.75 ml of the PE buffer was added, left for 2-5 min and centrifuged at
10,000xg for 1 minute. The column was placed into a new microcentrifuge tube. Finally,
DNA was eluted by adding 50 pl of the EB buffer (10 mM Tris-HCl pH 8.5) and

centrifuged at 10,000xg for 1 minute.

T easy vector

Ap nd@sed for cloning of MRJP cDNA.

/ \ \ e of 10 pl containing 250 ng of
purified cDNAs from 28 \\‘ \ 5 pl of 2X rapid ligation buffer
(60 mM Tris-HCI pH %8, al ATP and 10 % PEG 8000),

3 units of T4 DNA Ligasgt | | 0. _ ni ré, was mixed and incubated at 4 °C

2.9.4 Ligation of M
The pGEM®-T e

The ligation reaction wa

overnight. The ligation p d tw ed to E. coli IM109.

a _yé‘ :J" s

L
= e e ',J

2.9.5 Elect roptra ﬁ into E. coli JM109

2.9.5.1 Preiadl B ation

A 5ml ovemﬂxt culture of E. coli IM109 wasﬂoculated to 500 ml of LB broth

(1% tryptoneﬂSWE{t%ﬂV] Ejltw {Wlm ﬂ?s incubated at 37°C with

shaking at 250qlﬂpm for 2-3 hours until the optlcgdensuy at 60 of culture reached
o0 Pkl g bl W&aﬁsﬂ by centifugtion
at 8 OOOxg for 15 minutes at 4 °C. The supernatant was carefully decanted. The cell pellet
was washed two times with 500 ml and 250 ml of cold water, and then washed with 20

ml of ice-cold 10% glycerol. The cells were collected by centrifugation at 8,000xg for 15
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minutes at 4 °C. Finally, the concentrated cells were resuspended in a total volume of 1.0

ml of ice-cold 10% glycerol, divided into 40 pl aliquots and stored at —80 °C until used.

2.9.5.2 Electro-transformation

with 1 pl of the ligation produ

An aliquot of 40 pl of concentr t d cell in 2.9.5.1 was thawed on ice and mixed
@ transferred into the narrow gap of cold

The cuvette was then placed in
the chamber slide, puse( amb cuvette was seated between the
‘ \ ne condltlon of electrophoration

was set as follows; 25 (2 and 2.3( kV o u e controller unit.
After one pulsev ied _r nl \ toth (1.0 % tryptone, 0.5 % yeast
l ' \- ded to the cuvette and the cells were
immediately resuspended . The cell suspension was transferred to
the tube and incub . ed 7°5C for 1’ ho of the cells were spread on the

s

selective plates and V.

J

s B SN WE e

The selﬂtlve plate (1% tryptone, 0.5% east extract, l&% NaCl and 1.5 %
Bactoaa.w r]aﬁ‘n&ﬂgiﬂﬁ“pulm:a gtm&mf %’ % ITPG, 40 pl of
20 mg/ml X-gal was prepared. Aliquots of the cultured cell from electro-transformation
(2.9.5.2) (200, 100 and 50 pl) were spread to LB agar plates and incubated at 37 °C for

16-18 hours. White colonies were selected for further analysis.
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2.9.7 Characterization of the insert DNA of recombinant plasmid

For characterization of the insert DNA of recombinant plasmid, the recombinant
plasmids were extracted by alkaline lysis method. Subsequently, the recombinant
plasmids were characterized by digested with selected restriction enzymes. The

restriction pattern of digested products were compared with restriction map of AmMRJP

to identified the recombinant pl u the recombinant plasmids that had

nucleotide sequences ( asted- ag ainst_those deposited in the GenBank

database to identified t ‘ AR \

NE

ite £olony on selected plate, 2.9.6) was inoculated into 3

ml of LB broth containin A X d incubated at 37 °C with constant
shaking at 250 rpm fo culture was transferred into 1.5 ml

microcentrifuge tube ang

o

i ' . The cell pellet was collected
and resuspended Ml .ti* 1 pH 8.0, 10 mM EDTA and
50 mM glucose). Themixture was completely dispersecﬂy vortexing, and then placed on

ice. The mixtﬂ ‘ﬂ E;l’a‘jdw W%’ Wﬁﬁxﬁﬁi solution II (0.2 N NaOH

and 1% SDS), gsntly mixed and plaeed on ice. A&iitionally, ISOd#l of solution III (3 M
sodiu&cwta;a@g)masim u%’:l;aaw;&lza ai&for 5 minutes. To
separateqthe cell debris, the mixture was centrifuged at 12,000xg for 10 minutes. The
supernatant was transferred into a new microcentrifuge tube and extracted with an equal
volume of phenol : chloroform : isoamyl alcohol (25:24:1). The mixture was centrifuged

at 8,000xg for 5 minutes. The supernatant were removed to a new microcentrifuge tube.
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Plasmid DNA was precipitated with the addition of 2 volumes of ice-cold absolute
ethanol for 15 minutes at -80°C and recovered by centrifugation at 10,000xg for 10
minutes at 4°C. The DNA pellet was washed with 70% ethanol, centrifuged at 10,000xg
for 10 minutes, air died and dissolved in 30 pl TE buffer (10 mM Tris-HCI pH 7.5 and 1

mM EDTA) containing 20 pg/ml RN

i« Then plasmid was incubated at 37 °C for 1

hours and stored at —20 °C unti

2.9.7.2 Restriction e fo , RJP ¢DNA in the recombinant plasmid

ositive,clone was separately digested
with EcoRI (Amersher i2 Bio . | 8A)and Sspl (New England Biolab)
restriction endonucleas 10 ied ot 5 pl containing approximately
500 ng of recombinant pl n enzyme and 1X reaction buffer
ture ‘was incubated at 37 °C overnight.

(supply by the manufacturer).

The digested produ ﬁ 0.7 % agarose gel.

RY' ]

D

2.9.7.3 Nucleol’me sequencmg and data analysis

Recomﬁau)m Eﬁtﬁ%@%ﬁ:’ﬂaﬂ:{ﬁmed from recombinant

clone and sequeﬂed at Bioservice unit (BSU), Thﬂand The un1v 1 M13 forward and
revcrsea'uw qa ﬂtﬂyﬁ mucm’lg)m EJt’;l@j HJA sequencer,by
the dldeoxynucleotlde chain termination method of Sanger et al., using an Applied
Biosystems 373 A DNA sequencer with a PRISM kit (Perkin Elmer, US.A)
Internal sequencing primers were subsequently designed by Oligo program (Table 2.1

and Figure 2.1), and used for sequencing along the entire length of the insert.
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Nucleotide sequences obtained were blasted against those deposited in the

GenBank database using the BlastN and BlastX programs (http://www.ncbi.nlm.nih.gov).

The consensus polyadenylation signal sequences were scanned by HcpolyA :
Hamming Clustering poly-A prediction in Eukaryotic Genes

(http://125.itba.mi.cnr.it/~webgene/ ~polya.html).

'{ to amino acid sequence and were

‘ act@'ﬂino acid residues using Genetyx

Nucleotide sequen

calculated hydrophobic /

program. 7 ‘.EH
Deduced amiaé" a : . d for signal peptidase cleavage
site using SignalP V2. ( services/SignalP-2.0/).
Deduced aming : '_ Suadter ¢ the signal peptide were used to
predicted MW, Theoreti acid X [position using ProtParam program

The putative, N- ation Sites v icted using ScanProsite program

(http://tw.expasy.or LSL‘

Nucleotide and deduced amino acid sequence@ AcMRJPs were compared by

gnedvid "FWPH*} Wﬂ WEHEN T
ammmmum NYIRE

Nucleotlde and deduced amino acid sequences of AcMRJPs, AmMRIJIPs and
yellow-f protein of A. mellifera were aligned using Clustal X. Genetic distance (d)
between sequences was calculated based on a Kimura’s method using Prodist in PHYLIP.

The original data of nucleotide and deduced amino acid sequences was bootstrapped
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1000 times and 500 times, respectively using Seqboot. Maximum parsimony trees for
multiple data were constructed using dnapars (DNA) and propars (proteins). A consensus
tree for bootstrapped DNA and protein data was constructed using consense. All
phylogenetic program were implemented in PHYLIP 3.56¢ (Felsenstein, 1993). The

bootstrapped treefile was transferred roperly viewed using TREEVIEW.

AUEINENINYINS
RN ITUNMING AT



Table 2.1 Nucleotide sequence of all primers used in AcMRJP gene amplification

and sequencing

Primer Sequence(5’ © » 3?)
M13 Forward | GTTTTCCCAGTCACGAC
M13 Reverse | GTTGTGTGGAAT]
MRIP4 ATATCCTAGAAAANAALTGACAAA A TGGTTGC
MRIP4 2 | GGTGTGCCIICCTCHI TGAAL,
e B L ,..mﬂ F\\ﬁ\
i —— I ﬂl& 1i\'\ \N\\
MRJP5_A | GTG# lrl«iw?: AN \G\\
i UM of 77 %2 9 W\
MRJP6_A TGCATTQ ‘i """‘;?' g \\

- b’“ J‘ \\

RMIJ2 GGGGTAC( ET]

‘I‘ ITITETTTTTITA

ﬂumwﬂmswmm

QWWNT’]?WNWI’JWEJ']REJ



AcMRIJP4

M13Forward MRJP4 MRIJP4 2

/ . .
_._/-—'
ﬂ RMJ2 MI3Reverse

AcMRIP5
M13Forward
MRIJPS5_2
> >
— ==
< «

SN : [RJP5_B RMJ2 MI13Reverse

D 3
"R TN Swenng

AcMRIJP6 7

v

MRIJP6_A RMIJ2 MI13Reverse

40

Figure 2.1 Position of primers for AcMRJP ¢cDNA amplification (white arrowheads)

and sequencing (black arrowheads).
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2.10 cDNA cloning and expression of AcMRJP4 protein in E.coli

2.10.1 PCR Amplification

Amplification Primers of the full length AcMRJP4 ¢cDNA for overexpression in
E. coli were designed from AcMRJP4 sequence (Figure 3.1). The forward primer was

designed over N-terminal amino acid sequence without signal peptide, Ndel restriction

site (CA/TATG) was added to the 5°-end % imer. The reverse primer was designed
over stop condon of deduce agid s@amHl restriction site (G/GATCC)
was added. A pair of pri | ' \\ ECA TAT GGC CGT TGT TCG AGA

GAAT GAT GAA CCT AAT TGT

Amplification fAction TieC out in 2 25 i reaction mixture containing 4-5

ng of the plasmid tem buffe) wit _ 304 (20 mM Tris-HCI pH 8.8, 10
GaE T

mM KCl, 10 mM (NH“S nM MgSO,, 0.1% Triton®X-100 and 0.1 mg/ml

nuclease-free BSA);*20

fa

ard and reverse primers and

0.5 unit of Pfu D _z- 7 atured at 94°C for 2 minutes

p
!

following by 30 cyc s of denatunng at 94°C for 1 minute, annealing at 54°C for 1

minute and eﬁléux Ejpfa:w W@Wﬂqlﬂ@ﬁsm was performed at

712°C for' 10 mlnutes The Amplification pr uct was electwhoretlcally analyzed

Wil Gl T3 U NM’]’JVIEJ']&] d

2.10.2 Purification of PCR product
For purification of PCR product, PCR product from 5 reaction mixtures (125 pl)

were pooled and adjusted to 150 pl volume with TE buffer (10 mM Tris-HCI pH 8.0 and
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1 mM EDTA), then 15 pl of the 10X proteinase K buffer (100 mM Tris-HCI1 pH 7.8,
50mM EDTA and 5% SDS) and 10 pl of (10 mg/ml) proteinase K were added. The
reaction mixture was incubated at 50°C for 30 minutes and then incubated at 37°C for 30

minutes. The reaction was further purified by using NucleoSpin® column (Macherey-
buffer were added to one volume of reaction

Nagel, Germany). Four volumes of

mixture and then mixed § , //
The PCR mixtur

2 ml collecting tube and ‘ *‘\ *n minute at room temperature. The

\\: as added and centrifuged at

column which was placed into a

effluent was discarde

10,000xg for 1 minute. ! ?
PN Y& \

collecting tube. Then Tybuif was

he column was put back to the
d centrifuged at 10,000xg for 2

minutes. The column wa§ p infe 4t v 1. ] crocentrifuge tube. Finally, PCR

i T Az
product was eluted by added 50 {- : : 1 buffer NE (5 mM Tris-HCI pH 8.5), left

. "‘r"'lr ".-' ' f
at room temperature fe D0 ﬁ for 1 minute.

v— X

2.10.3 Recombmant DNA preparatlon m

02 (4 NRAGHHAT 2175

The vectaq' PET19b was linearized with Ndgl and BamHI regtriction endonuclease.

Firsuyﬂldﬂg AN 8Mdb U Ao &) L& coproriomney

600 ng of plasmid vector, 10 units of Ndel and 1X reaction buffer (50 mM potassium

acetate pH 7.9, 20 mM Tris-acetate, 10 mM magnesium acetate and 1 mM DTT). The
reaction mixture was incubated at 37°C for 16 hours. The digested product was

electrophoretically analyzed and linearized vector was eluted from agarose gel by using
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QIAquick gel extraction kit. The Ndel linearized vector was then digested with BamHI.
The reaction was carried out in 20 pl containing approximately 300 ng of Ndel digested
plasmid, 10 unit of BamHI, 100 pg/ml BSA and 1X reaction buffer (150 mM NaCl, 10
mM Tris-HCI pH 7.9, 10 mM MgClz and 1 mM dithiothreitol). The reaction mixture was

incubated at 37°C for 6 hours. The digested product was eletrophoretically analyzed and

eluted from agarose gel as de

2.10.3.2 The AcMRIPACDNA fragme ration

| N 0 2 was digested with both Ndel
and BamHI. The reaci a3 ' 0 " 1 itaining approximately 200 ng of
‘ 00 pg/ml BSA and 1X BamHI

reaction buffer. The rea€tiofi mi Wa ""..-.‘- 'at 37°C for 6 hours. Finally, the

: -
digested product was eletropho { y analyzed and eluted from agarose gel.

s

2.10.3.3 Ligation A

‘ rl
The Ndel and amHI digested cDNA fragmen was ligated to the Ndel and

BamHI di gestﬂpu ﬂ %t%‘lﬁ %@ WH{qaﬂ %nmed in the total volume

of 20 pl contanﬂng 500 ng of purified PCR product from 2.10.3.2, 150 ng digested pET

19b vaom ;] ﬁo\ﬂ ﬂglmuiﬂ }MEI{I}@{EL 10mM MgCl,,

10mM DTT, ImM ATP and 25ug/ml BSA) and 200 units of T4 DNA ligase (New

A

Eagland Biolab). The ligation mixture was mixed and incubated at 16°C for 18 hours.
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2.10.4 Tranformation to E. coli JM109 host
The ligation product was eletro-transformed to E.coli JM 109 prepared from
2.9.5.1 and eletro-transformed as describe in 2.9.5.2. The eletro-transformed cells that

incubated at 37°C for 1 hour were spread on the LB agar plate containing 50ug /ml

16-18 hours. Recombinant clones were cultured
in LB broth containing 50 recombmant plasmid was extracted

/ @ he extracted plasmid was double

digested with Ndel and B etroph analyzed through 0.7% agarose

ampicillin. Then incubated at 37°C for

using an alkaline lysis

gel.

Recombinant plasi 1 Ad \ DNA was extracted and sequenced

" J R
[Bioservice unit (BSU), Thailal ‘{‘=5 hed

A < ) u

ard primer was used for sequencing.

Nucleotide sequence'gb O} J’ ector and AcMRJP4 cDNA

1= Y |
sequences. Clustal ¢ pro g ' ‘ ed for verifying the reading

il ]

AUYININTNYINT

2.10.6 Tﬂnsformatlon of recombinant pmmld to Expression host

Bl o) Wbkl d b l@e&lon of ACRIP

protein. Flﬁy ng of both the recombinant plasmid and pET19b vector were eletro-

frame.

transformed to a competent E. coli Rosetta (DE3) pLysS prepared by method described in

2.9.5.1. The eletro-transformation method was performed as described in 2.9.5.2.
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Transformed cells were spreaded on the LB agar plate containing 50 pg/ml ampicillin

and 34 pg/ml chloramphenicol and then incubated at 37°C for 16-18 hours.

2.10.7 Identification of recombinant clones by colony PCR
Recombinant clone was ide:ntiH ed,by colony PCR using T7 (5’-TAA TAC GAC

TCA CTA TAG GG-3’) and MK P4 Rev (57 GC Si GAT CCG AAT GAT GAA CCT

AAT TGT TAT ATT Gs ard anﬂorimers, respectively. The colony

were picked up and M I amplifica action containing 1X PCR buffer

(10mM Tris-HCI1 pH : - 0.1% Trite [00), 2 mM MgCl,, 100 pM of

each dNTP, 0.4 uM ) rmersiandal unit of DyNazyme™II DNA

amplification processy '.'TJ".' oretically analyzed using a

= = )

0.7% agarose gel. :
2.10. 8ﬁp%sﬂ1’3%%§ bfaar)

E.coli Rosetta cells carried ¢he recombinant plasmid or pET 19b plasmid were
cultur%ixmn’lﬁﬁl‘fclﬁim Mmangcmﬂla &Lramphenicol and
1% glucose. The cultures were incubated at 37°C with constant shaking at 250 rpm for 3-
4 hours until the optical density at 600 nm reached 0.6. The cultures were stored at 4°C
overnight. The cells were collected by centrifugation at 8,000xg for 30 seconds. The cell

pellet was resuspended in 2 ml LB Broth containing 50 pg/ml ampicillin, 34 pg/ml
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chloramphenicol and 1% glucose, gentle mixed and inoculated into 50 ml LB Broth
containing 50 pg/ml ampicillin, 34 pg/ml chloramphenicol and 1% glucose. The cultures
were incubated at 37°C with constant shaking at 250 rpm for 2-3 hours until the optical
density at 600 nm reached 0.6. Then 1 ml of cultured cell was collected and centrifuged

at 8,000xg for 2 minutes. The cell pellet was stored at -20°C. To induced protein

production, IPTG was added final concentration. The cultivation

was continued at 37°C 1 mal of @ was collected every 1 hour. After

centrifugation, the cell p ' \ alyzed by SDS-PAGE.

2.10.9.1 Protein san

Sample buffer (Appendix F)-© with deionized water to 1X. The
T .
cell pellet collected at 0 hour 6f inductio § mixed with 50 pl of 1X sample buffer,

whereas cell pellet eplle t 1-5 hours hawiffi 100 pl of 1X sample buffer.
| 3 \.
After the cells we Vi, t“ were boiled for 5 minutes.

Collected the cell de ns by centnfugatlon at 10,000xg for 5 minutes. 5 pl of clear

romeamae f} bt @’%‘ﬁ@%‘%ﬂ 79
b2kl SAS0IURAINYIAY

The molecular weight of denatured protein was determined by SDS-
polyacrylamide gel electrophoresis (SDS-PAGE). The SDS-PAGE system was performed
according to the method of Laemmli (1970). A discontinuous slap gel (10x10x0.75 cm)

composed a 10% separating and 4% stacking gels in the presence of 0.1% SDS (W/v) was
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prepared. Tris-glycine buffer (25 mM Tris, 192 mM glycine; pH 8.3 and 0.1% SDS
(w/v)) was used as electrode buffer. The gel preparation was described in Appendix F.
The protein sample preparation was described in 2.10.9.1 before loading to the gel. The
electrophoresis was performed at 20 mA constant current per slab gel at room

temperature. A 10-200 kDa Protein ladder was used as the standard molecular weight

marker. _ .

After electrophore —— aﬁtaining solution (0.1% coomassie
brilliant blue R-250 (w/v)i Ak a ) 11 aind 45% methanol (v/v)) for at least
20 minutes. Destaining e forme imimersing 2el in destaining solution (10%

acetic acid (v/v) and oy, several change of destaining

solution until gel backg;

AUEINENINYINg
ARIANTAUNNIING 1A Y
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