CHAPTERII

MATERIALS AND METHODS

The experiments were separated into 2 parts:
Part [ - Examination of royal jelly composition

Part 11 g i : equencing of cDNA of

orporation, USA.)
‘_ ......... d., Thailand)

-Gas chromato 1:’:1{,, :ﬁ'} hil 7-AG)

Y. orataG GambH, Germany)

ﬂ*ﬁﬁ%‘a"%ﬁ‘wwwm

Blecision calibrator,model 1302 (Sartorius, Germany)
ARIANN I UA1INYAY
2.1.2 Inventory supplies

“Buret

_Crucible

“Desiccator

-Forceps
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-Grafting frame with 3 bars
-Kjeldahl apparatus
-Larvae removing spoon
-Nitrogen gas tank

-Queen cages

-Queen cell cups( ‘ W size 9 x 10 mm (Inner diameter x
Inner lengt - /
| i

-Separat ——

-Soxhlet a

. ':)"’ ithzerland)
éx.ﬂ .
2 1}* ¢ (A.R. grade)(Sigma

Chemical«Cempany, USA.), ,

AU ANEDINAADS

ARIRIPrTAT T E T

-Diethyl ether (A.R. grade) (BDH, England)

-Hydrochloric acid (A.R. grade) (Lab-Scan, Thailand)
-10-Hydroxy-8-2-decenoic acid (10-HDA) (A.R. grade) (Nippon
Shoji, Japan)

-Margaric acid (GC grade) (Sigma Chemical Company, USA.)
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-Methyl red (A.R. grade) (Merck, Germany)

-Nitrogen gas (Industrial grade) (TIG, Thailand)

-Potassium sulfate (A.R. grade) (Univar, Australia)

-Sodium hydroxide (A.R. grade) (Carlo Erba Reagent, Italy)
-Sulfuric acid (A.R. grade) (Merck, Germany)
-Tnmethylchlorosﬂ W /rade) (Fluka, Switzerland)

-:"-"..*:é

214 IdentificatioN DLsat

hives were firstly ¢
digested 3 mitochondri
and intergenic COI-C

(Sihanunta\}ong, 1999).

using modified methﬁ of

was transferred into 1:5:ml microcentrifuge tube containing 500 pl of STE

buffer (100 nﬂxj{ﬂ muﬁ m E-L’] ﬂnﬁ EDTA) and briefly
h°“°g@ZWTlﬁ ‘\?ﬂ‘%‘*f’f& T ey 2% 505

final concentratln of 1% SDS. Then, 10 mg/ml proteinase K solution was added
to final concentration of 500 pg/ml and incubated at 65 °C for 2 hours. The
DNA was extracted using a standard phenol-chloroform method. The
extraction was carried out twice with an addition of an equal volume of phenol-

chloroform-isoamyl alcohol (25: 24: 1 v/v), mixed gently for 15 minutes and
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centrifuged at 7,000 x g for 10 minutes at room temperature. The upper
aqueous phase was transferred to a new microcentrifuge tube, carefully and
further extracted once with an equal volume of chloroform-isoamyl alcohol
(24: 1 v/v). After each extraction, the mixture was centrifuged at 7,000 x g for
10 minutes at room temperature. The upper aqueous phase was carefully

transferred. The upper aqueous\p\k‘n'sf s carefully transferred to a new

e
microcentrifuge tube. # .
The extmﬂ!d'-f A wa : e template for specific
amplification of the sr I‘ and inter COI-COII region by PCR

using the specific pri dition, 1 an.unta\(ong (1999). The reaction
was performed in 25 1inis late DNA, 200 pM each of
dNTPs (dATP, dTTP,

8.3 and 50 mM KCD; 2.5-3.% MM ( 1 1M each of primers and 0.6 unit

..-n-__,___‘_.

of AmpliTag D ,mM(M’W) The reaction was

predenaturated at 94jC for 1 b}C?S cycles of denaturating

step at 94 °C ﬁr uugrﬁav W %«tw ﬂ thh %extensmn step at 72

°C for 2 minttes, the last exteréslon at 72 °C for 10 mmutes Appropriate

MgClzq A MEAR Fakpwali | %&n’ﬂa’&uﬂ for ";}Tﬁt&}tmn of eadh

region were illustrated in Table 2.1. Then, the amplification products were

singly digested with Dral restriction endonuclease according to the
manufacture’s recommendations. The reaction mixture was carried out in 20 pl
containing 500 ng of amplified products, 1x the recommended buffer, 5 units of

enzyme and sterile deinonized water. The reaction was incubated at 37 °C for
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2-3 hours. At the end period, one-fifth volume of a blue/orange loading dye
(0.4% orange G, 0.03% bromphenol blue, 0.03% xylene cyanol FF, 15%
Ficoll® 400, 10 mM Tris-HCL, pH 7.5 and 50 mM EDTA, pH 8.0) was added to
stop the reaction. The resulting mixture was electrophoretically analyzed as

soon as possible.

Table 2.1 Primer sequene 'hns te@s concentrations of primers

and MgClz aPCR amplificti RNA and inter COI-COII

genes of 4.

Primer | MgCl,
Gene conc. conc.
@M) | (mM)
s'tRNA | 5 AAAAAGC’I‘TCAAACT'GEETT AGA
TAC CCC 3% e i 0.10 3.0
5 TGAC
GTGT3 =
il
i
IrRNA | 5 ﬁ}‘gfﬁﬁ’cﬂhﬂc GTCCC3 ‘5 EJ ’1 ﬂ j 0.10 3.0

AR RN $ g |

Finally, each of digested PCR products were electrophoretically
analyzed in 2.5% (w/v) metaphore agarose in TBE buffer, pH 8.3 (89 mM Tris-

Hydroxy, 89 mM boric acid and 2.5 mM EDTA).
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2.1.5 Production of fresh royal jelly
The honeybee colonies were fed continuously with nectar and
pollen to stimulate the production of royal jelly and the secretion of wax. Then,
the healthy colony (large population of young bees and 1-3 days larvae, free of
disease and well supplied with honey stores and pollen frames) was selected to
be used as a cell builder. The h ni*i yeen was moved out from the hive

into a queen cage about 1 - S be ducing step. To produce the

royal jelly, 40-60 of th@'r"’ {n : _‘ _' stuck to the grafting bar

N hour. After incubation,

small amount of royal jelly was

and incubated in the

rvae were then gently put

a cup). Then, the grafting

et - el . .
frame was put between the 4aﬂtae Eg and the chrysalis frame in the
_,..-d_..r:__:, A

honeybee colony. ing frame was carried

T~A1’cer 3 days of mcubatmﬂ
out. The larvae wﬁe removed ? iae ly was collected and

immediately stored at <70-°C.

ﬂUEJ’J‘VlEJWﬁWEHﬂ‘ﬁ
AWARIT 1 ) mats o by Nationa

Royal jelly Fair Trade Conference, 1980)

Accurate 2 to 3 g of homogeneous raw royal jelly was weight out
into the constant-weight weighing dish. Then, the weighing dish containing
royal jelly was heated on a water bath until most of moisture was evaporated

off. The weighing dish was placed in vacuum oven adjusted at 70 + 2 °C and
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+ 5 mmHg and dried for 4 hours. After drying, the weighing dish was
cooled in desiccator for about 30 minutes. Then, the weighing dish was

weighed and calculated as follow:

Moisture content (%) = B-C x100

where, A:

ining raw royal jelly (g)

e royal jelly, after

2.1.7 Determmatlon'ﬁjmld : n content (followed by National
Royz4
A gra “of homogen < 'ﬂlly was weighed out and

transferred into a 'ﬂeldah-kdlgestlon flasks Five grams catalyst (1:9 mixture of

bl Ak @ s F bt it e e
s QAR P8 KA TP By S e

vslowly heated in a draft chamber at the beginning and the contents were

copper sulfat

digested gradually intensely. After the content had turned transparent, the
digestion was finished by heating for 1 hour. Then, the contents were left
cooling, sufficiently. About 100 ml of water were gradually poured into flask,

mixed and the flask was fit to a distillation apparatus. Forty milliliters of 40%
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sodium hydroxide were added into the flask and the distillation step was
started.

In the distillation step, the flask containing 40 ml of 4% boric
acid solution was used for collecting the distilled ammonia and the distillation

was continued until about 100 ml of distillate were collected (about 20

mixture (0.3 g bromocresol green
and 0.2 g methyl red disso alcohol) was added into the
distillate and the disti ted with the ndard 0.1 N sulfuric acid

solution. The crude protei e calculated as follow:

N

where, A : concentration of

2.1.8 Egtu.ﬁﬁ mﬂﬂiﬂvﬂ ;}mf nal Royal jelly
9 Wﬁ'aw’rﬁ‘m“uﬁ% NYIRY

A gram of homogeneous raw royal jelly was weighed out in a
beaker. About 80 ml of water were added and the mixture was stirred
thoroughly. Then, the mixture was titrated with 0.1 N standard sodium
hydroxide (NaOH) solution to a pH value of 8.3. The acidity was calculated by

the formula below
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Acidity (ml of NaOH/100 g royal jelly) - AxBx100

#

where, A : amount of NaOH consumed (ml)

B : concentration of NaOH (N)
C : amount of raw ) il]f /aken (2)
-~

——
10 hydm_‘-@cenoic acid (10-HDA)

219 Determindfion-oF 10ty
\\

ationa oyal Jelly Fair Trade

o !

' R
of 30% sodium hydroxide W@d‘ee flask containing the royal j elly.
--r__'_:.--:j_.:-‘:”r" L

< e 4'( o _ 7
Then, the mixture{g&s stirred mmssulxz_lhﬂ and diluted with water
: . ‘

to 100 ml. Five to tw‘]éjlty' illili sﬁltion were introduced into

a 200-ml separatory fufinel. The contents.were then adjusted to 200 ml with the

water and acidi yﬂ%ﬂ%ﬂﬁ. Mﬂcﬂrﬁw hydrochloric acid
QIR T UM TN T o

acidiﬁe(? contents were once extracted with 40 ml of ethyl ether then three
times with 20 ml each of ethyl ether by shaking the contents. The ethyl ether
layer was washed four times with 20 ml each of water. The water layer was
removed as far as possible by standing and then the ether layer was transferred

into a 200-ml fig-shaped flask (ground joint to evaporator). The separatory
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funnel was washed with a small amount of ethyl ether and the washing was
combined into the same fig-shaped flask as the ether layer. The ether was then
evaporated off in the flask with a rotary evaporator at about 40 °C. Two
milliliters of internal standard solution (0.5 mg/ml margaric acid (high quality)
in chloroform) were added in the flask. Then, the chloroform was removed in a

water were completely removed
/ S reagent (mixture of two

4 ,"“-T!!-ude) and one volume of

similar manner to that above. T

in a stream of dry nitro

volumes of BSA (N;

thoroughly. Then, a_smillili ._ : the ‘ as injected into a gas

calculated by the follﬁﬂvﬁn -

10 %jo qjq ﬂAugnﬂqﬂjme
9 W a\“lﬂ‘im SRR Y186 8

where, A : amount of 10-HDA (mg) obtained from the calibration
curves prepared by similar procedures
B : dilution number (Time)

C : amount of royal jelly taken (g)
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Preparation of calibration curve

The standard solution was prepared by dissolving the dried 10-
HDA in chloroform precisely to about 0.2 mg/ml concentration. Then, the
standard solution was taken 1.0, 2.0, 3.0, 4.0 and 5.0 ml into five 200 ml fig-
shaped flask, respectively. Two milliliters of the internal standard solution

(margaric acid) were added in t

1‘”7t;ve flasks. After the solvent having

been evaporated off by ni of TMS reagent was added.

e contents were injected,

2.1.10 Determi h (follor A.C. Method, 1984)

A grartB cﬁrately weighed out in a

constant-weight cruciblé ~Then, the crucible containing royal jelly was dried at

105 °C and f@yﬂm;?m ﬁCW\&Jt;l flgt was constant. The
°m°'bWQ'§i 4 "E‘ﬂ‘i ROTRD GIENE 6

Total ash (%)= B-C x100

B-A

where, A : weight of crucible (g)



34

B : initial weight of crucible containing raw royal jelly (g)
C : weight of crucible containing the royal jelly, after

burning (g)

2.1.11 Determination of lipid content (followed by A.O.A.C. Method,

1984) 3 , ,//

The raw roy s dr1

°C for 4 hours and was then

calculated the lipid cﬁfe <o fallon

@ummﬂmwmm
AMIANTAUUNIINYAY

where, A : weight of the round-bottom flask (g)
B : weight of the round-bottom flask containing lipids after
refluxing (g)

C : weight of the raw royal jelly (g)
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2.1.12 Statistical Analysis
The chemical compositions of commercial and harvested royal
jelly from Northern and Southern honeybees were analyzed using t distribution

analysis to compare the difference between royal jelly produced by .population

and species.
The null hypothes
Where, [T hemical composition of
Mo : hemical composition of
2.2 Part II : Clofiing, screening and SEQUERCIAS “0f cDNA of mandibular

Ag, sere o ‘1'{"

2.2.1 g
T ineng., ...
QRAGEAIEI 11116 8
. ABIprism DNA sequencer model 377 (Applied
Biosystem, USA.)
- ALFexpress DNA sequencer
-Automatic micropipette P2, P20, P100, P200 and P1000 (Gilson

Medical Electronics S.A., France)
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-Camera Pentax super A (Asahi Opt. Co., Japan)
-Centrifuge model J2-21 (Beckman, USA.)
-Electrophoresis apparatus

: Horizontal gel electrophoresis apparatus (9 x 12 cm)

: Vertical gel electrophoresis apparatus for sequencing

-Incubator Bl

-Incubator shé

Giihner, Switzerland)
ambH, Germany)

-Microﬁ -

-Microscepe,,

L2 A TN B . 1
’Q W“I’ﬁ\"lﬂ‘im URNINYIRY

-Power supply: Power Pac 300 (BIO-RAD Laboratories, USA..)
-Thermal cycler: Gene Amp PCR system 2400 (Perkin Elmer
Cetus, USA.)

-UV transilluminator 2011 (San Gabriel California, USA.)
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Inventory supplies

-Black and White print film TriX-pan 400 (Eastman Kodak
Company, USA)

-Microcentrifuge tubes 0.5, 1.5 and 2.0 ml (Axygen Hayward,

USA.)

_Pipette tips 10, 2 #) ul (Axygen Hayward, USA.)
“Thin-wall timg/ﬁp.z ml (Axygen Hayward,

-Ammonitm, persulfate (Promega, USA.)

bt YZLEJ hreahiish) 173
q WE QQW@{] % ‘ﬂf‘ﬂ E]l“'fﬂ"%]kﬂ (Applied

Biosysterms, USA.)

-Boric acid (Merck, Germany)
-Bromophenol blue (Merck, Germany)

-Chloroform (Merck, Germany)

-Delta® Differential Display Kit (Clonetech, USA.)
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-DEPC (Sigma Chemical Company, USA.)

-Ethidium bromide (Sigma Chemical Company, USA.)

-Ethylene diamine tetraacetic acid, disodium salt dihydrate
(Fluka, Switzerland)

-Ficoll 400 (Sigma Chemical Company, USA.)

-Formaldehyde (BDH,
-Gene Am; reagents. kin Elmer, USA.)
——

-Glacial aceti€ ¢
'Hydl'OC u.l Ci ‘-a_f v

: i f; "..‘ - ..-l' :
-Lamda/HdeI

2 :;31 emical Company,
X |

USA.) - JB

-N,N,N’,Naetramethylen@amine (Sigma Chemical Company,

@MH’J‘WHW?WH’]ﬂ‘ﬁ
9 RYSIPTRUNNINYA 2

- plasmid pGEM —3f(+) (Promega Co., USA.)
-pGEM®-T easy vector system (Promega, Co., USA.)
-Phenol crystal (Fluka, Switzerland)

-plasmid pUCI18
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-QIAprep® Miniprep plasmid DNA purification kit (QIAGEN,
Germany)

-QIAquick® Gel Extraction kit (QITAGEN, Germany)
-QuickPrep® Micro mRNA Purification Kit (Amersham

Pharmacia Biotech, England)

-Sodium acetate

2 ustralia)

\ . a Chemical Company,

NG
te ical Company, USA.)

'.Q;p;‘ \\

-TEMED (Si ical/Company, USA.)

s Kit (Amersham Pharmacia

LT e — e e

=
anﬂFluka, Switzerland)

‘l‘“ﬂ Yanen3

’QW'W&NT]?EU URIINYAY
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Enzymes

-MMLYV Reverse transcriptase (Clontech, USA.)

-Tag DNA polymerase (Amersham Pharmacia Biotech, England)
-Taq DNA polymerase (Perkin Elmer, USA.)

-The advantage polymerase mix (Clontech, USA.)
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-T4 DNA ligase (Amersham Pharmacia Biotech, England)
-T, DNA ligase (Promega, USA.)
-T, polynucleotide kinase (Amersham Pharmacia Biotech,

England)

2.2.5 Primers ’ ,/

-Arbitrary pr1 onte

2.2.6

indica) were tagged by different color ach day. After 5-15 days, those of

adult honeyb% JJ}.J@ mﬂ 3{1‘3 Mfatmmately in the liquid
“‘“°g°51"W“T"Mﬂ‘§CU URINYIAY

For mandibular gland samples, under the RNase-free condition,
the nurse bees in liquid nitrogen were taken out and their heads were separated
from their bodies. Then, each head was dissected under a microscope and the
mandibular glands near the mandibles (two glands per one honeybee) were

removed. All mandibular glands were kept in the extraction buffer (a buffer
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aqueous solution containing the guanidinium thiocyanate and N-lauroyl

sarcosine for RNA extraction).

2.2.7 Preparation of RNase-free solution, glassware and
plasticware (Sambrook and Russell, 2001)

This step is a mos

i i ti consideration for RNA research.
SN
The 0.1% diethyl pyrocarb &er was used for ribonuclease
— e

prepared by washing t

for 4 hours or overni

water and were thf:} at 15 psi. The new

microcentrifuge tubes and-tips were used,and autoclaved at the same condition

I@uﬁﬁﬂﬁﬂ§W81ﬂ§

above for 2 ti

pA 2 8 Extraction of mRNA of mandibular gland (Amersham
Pharmacia Biotech, England)

The oligo (dT)-cellulose slurry was gently swirled to obtained a

uniform suspension. Then, 1 ml of the oligo (dT)-cellulose was immediately

pipetted into a microcentrifuge tube and centrifuged for 1 minute at top speed
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(16,000xg). After that, the solution was removed from the oligo (dT)-cellulose
pellet by pipeting.

The six hundreds of the mandibular glands were homogenized in
0.4 ml of extraction buffer until they were a uniform suspension. Then, 0.8 ml
of elution buffer (10 mM Tris-HCI, pH 7.5 and 1 mM EDTA) was added and

mixed thoroughly. The cellular S\R\W Eas then centrifuged for 1 minute at

top speed (16,000xg) and ata aced on top of the oligo (dT)-

cellulose pellet. The s

vas genﬂjl y inverting the tube for 3

BeeKQOOOxg) for 10 seconds.
")

(dT) iellulose was washed by
\Y
p‘zi 7.5, 1 mM EDTA and 0.5

minutes and then centri
The supernatant was
adding 1 ml of high-sa

M NaCl) and centrifuged fi ly for 5 times. After that,

1 ml of low-salt buffer (10 rhiM_Tns- H .5, 1 mM EDTA and 0.1 M

:..a'”'.'f-z' : -"?In

.r-"_-_,

NaCl) was added Elc_)jhe oligo (dT)-cellulose wlfe tube was resuspended

VI of washing with low-salt

by inversion and cen
|

ifuged for 10 seco

buffer was repeated ong more time. Thewhe pellet was resuspended in 0.3 ml

of low-salt b%euﬂ &M 16] ﬁvﬂﬂi;lmlﬁl@ (placed in a 2-ml
meo R NSRRI g o

centrifuged at full speed for 5 seconds. The effluent was discarded. The 0.5 ml
of low-salt buffer was added to the column and centrifuged for 5 seconds at full
speed. This step was repeated two more times.

After the effluent was discarded, the column was placed in a new

sterile 1.5-ml microcentrifuge tube. The 0.2 ml of 65 °C prewarmed elution
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buffer was added to the top of resin bed and then centrifuged at top speed for 5
seconds. The obtained eluate was not discarded. Then, the elution was repeated
by adding 0.2 ml of prewarmed elution buffer and centrifuged at top speed for

5 seconds. The eluted mRNA was kept at —80 °C for further use (0.4 ml total

volume).

2.2.9 Constructl \ﬁ /& cDNA

ase/DNasé-free BSA, dATP,dCTP,

dGTP and dWwaq?ﬂW ?Wﬁy]sﬁnﬁown to collect the

solution at the Bottom of the tubefThe 1ul og)TT solution f;nd 1 ul of oligo
(dT)lz-afﬂ;I (ﬁﬁﬂﬁamusmﬂ@ﬂlﬂ%ﬂﬂ the heated-
denatured mRNA was mixed into the reaction mix. The mixture was mixed by
pipeting up and down and incubated at 37 °C for 1 hour. After 1 hour, the
mixture in first-strand reaction mix including DTT and oligo(dT)i2.1s primer
(about 33 pl) was transferred to the second-strand reaction mix (E. coli RNase-

H and E. coli DNA polymerase I in aqueous buffer containing dNTPs) and
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mixed, gently. The reaction was incubated at 12 °C for 30 minutes and then 22
°C for 1 hour.

During the incubation, the spun column was prepared as follow.
The spun column was inverted several times to resuspend the sepharose CL-4B
gel. Then, the top and bottom caps of the column were removed for draining
the solution in column and thc \&J w capped again after the solution
surface was near the gel bahnéolgnn ilibrated with 2 ml of ligation
buffer (66 mM Tris-Hyg,/' n \?}:@ 6.6 mM MgCl, 10 mM
dithiothreitol (DTT), by i VM column and the buffer

vice more times. After that, the

was drained. The equi
entrifuged at 400xg for 2
minutes in a swinging bucket rotor. Th transferred to a new sterile
H_ > : A

5k
15-ml tube w1th the 1.5-ml tubci,ﬁslde g

_\ o ’:m
Aﬁe&f% incubation econd-strand-

reaction was heated‘i}t O ==

action was finished, the

S aﬁji cooled down to room

temperature. ﬁ\u ﬁ ﬂ qnf W%{W gry] added, mixed and

centrifuged for'l1 minute to colleﬁgt the upper aqueous layer (~ 100 pl). This
aqueol s N obn bl 2 SRV of e spm
column, carefully and centrifuged at 400xg for 2 minutes in the swinging
bucket rotor. The ¢DNA was eluted in the solution into the 1.5-ml
microcentrifuge tube within the 15-ml tube of the spun column.

To prepare the cDNA for cloning, the EcoRI/Not I adaptors were

added to the ends of cDNA fragments by ligation. The ligated reaction was
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performed in X pl of EcoRI/Not 1 adaptor solution (where X = Hg of mRNA
used for cDNA synthesis), 30 pl of PEG buffer, 1ul of diluted ATP solution
(1:4 volume of ATP solution to RNase-free water) and 1 pl of T4 DNA ligase.
Then, the reaction mixture was mixed, gently, spun briefly and incubated at 16
°C for 1 hour (the ligation was not proceeded for more than 4 hours). After

incubation, the reaction was hﬁ\‘:l/ /j for 10 minutes to denature the

DNA ligase and then chllm ’I;be p was followed by adding 1.5

pl of undiluted ATP M

mixture was gently

heated at 65 °C fi

=

'-\.

J &, & .
b) Preparation _of cDNA by modifying Delta® Differential

| ¢ o 'y,
e k@RI B VI TWEINT
The RNA prepared from the previous experiment was treated

with D%asc Il@g ﬂ ?@A ynm :l’]aﬁﬂsﬂn'l@ ﬂs prepared by

combining of 1 pl of 0.5 M Tris-HCL, pH 7.5, 1 pl of 0.5 M MgCl,, 22 pl of

sterile water and 1 pl of RNase-free DNase (1 unit/pl). Then, the DNase
mixture was added to the RNA sample in a 0.5-ml microcentrifuge tube and

mixed, thoroughly. The mixture containing DNase and RNA sample was then
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incubated at 37 °C for 30 minutes. After incubation, 2.5 pl of 0.2 M EDTA and
2 pl of 3M NaOAc were added to the tube. Then, an equal volume of phenol-
chloroform-isoamyl alcohol (25: 24: 1 v/v) was added to the reaction and
mixed. The reaction was centrifuged at 14,000 rpm for 10 minutes to separate
phases. Thé upper aqueous phase was transferred to new 0.5-ml
microcentrifuge tube and a volunqé\\ﬁ ;f oform-isoamyl alcohol (24: 1 v/v)

%
was added. The reaction Mtnglge@ 14,000 rpm for 10 minutes

——

w 0.5-ml microcentrifuge

' otaB{NA sample and 1 pl of 1

uM cDNA syﬁhﬂs E]lmj ﬁﬂﬁ?ﬁ rg]'v,(i ﬂn‘kjgucrocentrlfuge tube.

The volume whs then adjust to 5 ‘,pl The mlxture was mlxed and spun briefly.

Then, 7%1 WAALNIUURIIN &m@ A immediately

cooled on ice for 2 minutes. Five micrometers of master mix containing 2 pl of

=
strand cDNA construﬂgtion. Two micrc

5x first-strand buffer (250 mM Tris, pH 8.3, 30 mM MgCl and 375 mM KCl),
2 pl of 5 mM dNTP mix and 1 ul of 200 units/pul MMLYV reverse transcriptase
were added to the mixture. The content was mixed by gently pipeting. The

mixture was incubated at 42 °C for 1 hour in an air incubator and the reaction
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was terminated by incubating at 75 °C for 10 minutes and then was placed on
ice. The reaction was diluted to 2 various conditions. The dilution A, 8 pl of
first-strand ¢cDNA sample were diluted with 72 ul of sterile water and the
dilution B, 2 pl of first-strand cDNA sample were diluted with 78 ul of sterile

water. Both of dilution conditions were used for constructing the second-strand

To constructing of s 's&\l& the first-strand cDNA
was amplified by PCR i ing er and oligo (dT) primer

cDNA.

Table 2.2 and Table 2.

X
I

AULINENINYINS
RINNTUANININY
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Table 2.2 Arbitrary primers and Oligo (dT) primers used in second-strand

c¢DNA construction.
Primer name Primer sequence
Arbitrary primer
P1 5°-ATT AA C TAA ATG CTG GGG A-3°

Tap

P2 5-A TC GGT CAT AG-3’
J
P3 cct cw CTG GTG G-3°
P4 ‘ ~ _' AN L ' ACC GTC C-3°
PS \ TCT GAC TG-3’
P6 \ G.CTG GGT G-3’
o U J 4
P7 c o,ft'} ATG CTG TAT G-3’
P8 g:;r, v f : G GAG CTG G-3’
P9 A'ATG TGG CAG G-3’

—Z =

Oligo (dT) primer g ‘h‘. -

T4 ":"“_‘,‘_‘:“_'_‘_"_'.E:_':‘:'_'tl.'_'.f'_“_'f‘.'.v"" -ia TTT TTT TAA-3’

'

T2 AﬂC’I‘I‘ TTT TTT TAC-3’

T3 5°-CAT TAT GCT GAG TGA TAT CTT TTT TTT TGC-3’

£ U B ottt ik i rrrreas

5°-CAT TAT GCT GAG TGA TAT CTT TTEATT TCC-3’

ﬂi&’l AN N AN VA B v




Table 2.3 Pairs of primers used in the experiment

Pair name of primers Arbitrary primer Oligo (dT) primer
D1 P1 T4
D2 P1 T8
D3 T1
D4 L5
D5 12
D6 T6
D7 T4
D8 T8
D9 T1

ﬁlO TS

D1l (gS&== 4 T2
Y0 {

D12 Iﬂ ,f' T6

D13 2

SEUEINENINENT
ARIAIINITMINPIAY

D16

D17 P4 T4

D18 P4 T8
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The reaction was performed in 20 pl total volume containing 1 pl
of each first-strand cDNA template, 1 pM of each primer (arbitrary primer and
oligo (dT) primer), 1x PCR reaction buffer containing 1.5 mM Mg2+ final
concentration, 50 pM each of dNTPs (dATP, dCTP, dGTP and dTTP) and 0.4
ul of 50x advantage KlenTaq Polymerase mix. The sterile water was added to

adjust volume to 20 pl. The re\dskk\ Vf//arated to 3 steps of cycles. First,

the reaction was respect@eat@ at ﬁwi °C and 68 °C for 5 minutes
per each temperatureM

minutes and 68 °C f

= ; -u-.._-.-h .
cle fw2 minutes, 40 °C for 5
NI 1ed. , 25 cycles of 94 °C for

inutes were performed. Last

1 minute, 60 °C for

ﬁ%ﬁ?ﬁgﬁﬁ%ﬁ%‘-’wmm

e cDNA obtained from 2.2.9 was ligated b)ﬁ_pGEM@) -T Easy

scor St (ko USRI 1 el L) & s e

pGEM-T easy vector, briefly to collect the contents at the bottom of the tube.
The 2x rapid ligation buffer was then mixed, vigorously before used. Then, the
ligation reaction was performed in 5 pl of 2x rapid ligation buffer, 1 pl of

pGEM-T easy vector (50 ng), X pl of cDNA (where X = optimal cDNA
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amount) and 1 pl of T4 DNA ligase (3 weiss units/pl). The sterile deionized
water was filled to the reaction to 10 pl. The reaction was mixed by pipeting
and was then incubated at 4 °C overnight.

After the ligation was finished, 1 ul of ligation mixture was

transformed to the JM109 host by electroporation (Sambrook and Russell,

2001). The blue/white screenu%v% selected the cDNA clones on the

LB agar plates contalqm;g/m @The white colonies were
-ﬂ"'—-r

. respectivﬂy.

Hﬂﬁj‘;j ﬂﬂﬂmoﬁ fFyogining plasmid was

innoculated to y ml of LB broth (per liter: 10 of tryptone, Sﬁ of yeast extract
and 1(% W;l@ ﬁ)ﬂ Egu) u/m rlgnm E\lllﬁl%led at 37 °C,

overnight. At log phase, the cell was collected by centrifuged at 5,000 rpm for

ALFexpressTM AutoCsrcllem Sequencing

5 minutes. The plasmid was extracted from cell pellet by QIAprep® Miniprep
plasmid purification kit (QIAGEN, Germany). Then, plasmid was applied to

sequencing reaction.
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a) Preparation of sequncing_reaction by ngDve® Terminator

V3.1 Cycle Sequencing kit (Applied Biosystem, USA.)

The reaction was performed in 20 pl total volume. Four
microliters ready reaction premix, 4 pl of 5x BigDye sequencing buffer, 3.2

pmol of M13 or T7 primers and the 500 ng of plasmid DNA were added in a

new sterile 0.2-ml thin-wall PCR ts{bd ’Wctlon was adjusted to 20 pl with
water. Then, the tube was-& n 3 @cler and set to the correct

stqﬂw for 1 minute. The 25
AN

volume. The initial dena
ST 5 8¢ ,r;d and 60 °C for 4 minutes were
8 d to purify.

EDTA and 60 pl of

tube. The content was mixed by

inverting 4 times. The reaction- gvasj,md at room temperature for 15

5. The supernatant was

0 ethax@j and the centrifuged was

applied again lﬁﬁ %‘ﬂ W%’Wﬂpﬂr‘ﬁaﬁ was discarded and

the pellet was qdlr-dned in a dark place and the reaction was covered with

e AANNTALURATN LR Y

discarded and the pellj was -was ed wi

b) Preparation of sequencing reaction by ALFexpress

AutoCycle " Sequencing kit (Amersham Pharmacia Biotech, England)

For each template, four reaction of each ddNTPs (ddATP,

ddGTP, ddCTP and ddTTP) were required. Two microliters of each ddNTP
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were pipetted to 0.2-ml thin-wall PCR tube and placed on ice. Then, four
microliters of master mix containing 1x reaction buffer, 1 pg DNA template
(DNA sample), 2 pl of DMSO, 5 ul of dNTPs solution (dATP, dCTP, dGTP
and dTTP), cyanine-labelled M13 forward primer and 2.5 units of Tag DNA

polymerase were added to the tube. The reaction mixture tube was transferred

to the thermocycle model 2400\E&Vﬁmer, USA.) and programmed to

S Tn/
predenaturate at 94 °C fonhnilhtes ﬁuprogram was followed by 36
cycles of denaturating(

15 seconds and exte

'Sr IS‘SET'Q}'KS-annealmg step at 54°C for

~ Sequencing gel Fépara

Seventy-six grams of polya.er_yta;h_ldg,, .Eﬁbxs-acrylamide and 480 g of urea
o i, |
were weighed outl iri & browii bottie and dissoives dith 100 ml of 10x TBE

dissolved, the mixtﬁre was adjusted to 1 liter

with water ﬂduﬂ dﬁgﬁeﬂ "PT"E‘WE‘] ,-Tﬂ;,jThe polyacrylamide

solution was kept at 4°C until the:sequencing &el was set. To set the sequencing
gel, t@sﬂgc@ﬂumﬁvmillew}l%ﬂ ,al(al%l water. Then,

the glass spacers and the inner side of mirror were treated with 95% ethanol

]
buffer. After the corﬁents were d

and the sequencing apparatus was set . Fifty milliliters of 8% polyacrylamide
gel, 242 pl of 10% (g/ml) ammonium persulfate and 49 pl of TEMED were
mixed in a 250-ml beaker. And the mixed gel was poured to the space inside

the mirror set. After the gel was set, the sequencing gel was applied to the
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ALFexpress DNA sequencer. Before loading, each reaction was heated at 95 °
C for 2-3 minutes and immediately placed on ice until loading. Ten microliters
of each reaction was removed into an appropriate well on the sequencing gel.
The 1x TBE buffer was used as the electrolyte.

The nucleotide sequences obtained from automated sequencing

were compared with GenBank database by blastn and blastx programs.

1
iF
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