CHAPTER III
MATERIALS AND METHODS

3.1 Equipments
e Autoclave, model: Conbraco, Conbraco Ind. Inc., USA
e Automatic micropipette P10, P20, 'P200, and P1000, Gilson Medical

Electronic, France 2

e Centrifuge, model: Centrifiige 5410 Eppendorf, Germany

e Cuvette, model: 70941?{ Seml-mlcrolcuvette Brand, Germany

e Dessicator for stor, §peclmen_ v
e Disposable gloves, K/Ied‘itrate USA 4 |
e Disposable syringe Tuberculuf’ 1.0 ml:" with needle gauge number 25
e Electronic clock timer, model CT-BOTE‘”a;:on Co. Ltd., Japan
: =

e Electronic U.V, tr'ansﬂlummator, Ultra Lum Inc., U§A

\ 7 xJ

e Electrophoresis, model Mupid, Advance Co. Ltd Japan

e Gel dryer, model: 583,Bio-RAD Labaratory, USA

e Ice box, Scientific Plastic Co. Etd., USA

¢ Incubator waterbath, model:3575-1,1iab-line InstrimentsIncy USA
e MetaPhor agarose, FMC Bio Product, Denmark

e Microcentrifuge tube 0.2, 0.5 and 1.0 ml., Treff®, Switzerland

e Microincubator, model: M-36, Taitec, Japan

e Micropipette tip P10, PZO, P200 and P1000, Treff®, Switzerland

e Microwave, model: Sharp carousel R7456, Sharp, Thailand
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e PCR, model: Perkin-Elmer 2400, PE Applied Biosystem, Singapore
e Fuji film, model: Fp-3000B, Fuji Photo Film Co. Ltd., Japan
¢ Polaroid camera, model: Direct screen instant camera DS 34 H-34, Peca
Products, UK
e Power supply, EC 570-90 LVD CE, E-C Apparafus Corporation, USA
¢ Pyro magnestir, Lab-line Instrument, In)g. USA
¢ pH meter, Cyberscan 500, Eutech Cybemeti’é" Singapore
e Waterbath, model: 20°H, Ga},Lenka&p, Germany
|

-
o Whatman® filter papert nuf

e Whatman® Labora

ber/1, E}lgland

ng film, England
o | p
i Hgfafeféa}’harmacia Biotech, USA

¢ Electrophotometry, mini

e Spectrophotometer, : tllt'raspecﬁjJL'KB Biochrom, England

=7,
¢ Surgical knife, a pair of scﬁ‘sso;s and fQIjé'pJS
3 j = -
e Vertical sequencmg gel electrophores1s apparatusj BlO RAD Laboratory,
Yy X J

USA

e -20 °C Freezer, Sa-xdlyo Co. Ltd., Japan

3.2 Chemicals

e 100 % Acetic acid, CH;COOH, M.W. = 60.05, Merck, Germany

Absolute ethanol, Merck, Germany

Acrylamide, M.W. = 71.08, Promega, USA
e Ammonium peroxydisulphate (APS), (NH,4),S,05, M.W. = 249,

BDH Laboratory Supplies, England

Boric acid, Bio-RAD Laboratory, USA
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100 mM dATP, dGTP, dCTP, dTTP, Promega Corporation, USA

Chelex® 100 Resin: 100-200 mesh sodium form, Bio-RAD Laboratory,

USA
e Chloroform, Merck, Germany
e Ethylene diamine tetra-acetic acid (EDTA), C,oH;¢N,Og, M.W. = 292.2,
Bio-RAD Laboratory, USA J
/7
e 95% (v/v) Ethanol, CH;CH,OH, M. W.= 46, Thailand

J
e Formamide, Merck; Germany ‘

e 37% (v/v) Formald /Wa/ G0, 1§1w ESNRierck, Germany
e 99.5% (v/v) Glycerol, C; 803, MW 92.10, BDH Laboratory Supplies,

England

e Glycine, NH,CH,C

T “,.' :T:.'
England = il

e Hydrochloric acu} fuming '37% (VIV), ﬁCT Merck, Siermany

e Loading dye, Pr’ef__npga Corporation, USA “J

« Methanol, CH,0H. M.W. = 32.04, Merck, Germariy

¢ N,N’-methylene-bis-Acrylamide(Acrylamide/Bis), Promega Corporation,
USA

e Nitric acid, J.T.Baker, USA

e PCR purification kit, Qiagen, Germany

e Phenol, Carlo Erba, Italy

QIAamp DNA extraction mini kit (catalog # 51304), Qiagen, Germany
e Silver nitrate, Nacalai Tesque, Japan

¢ Sodium acetate, CH;COONa.3H,0, M.W. = 136.09, M&B Ltd., England
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e Sodium carbonate, Merck, Germany

e Sodium chloride, NaCl, M.W. = 58.4, Merck, Germany

e Sodium dodecyl sulfate, SDS, Merck, USA

e Sodium hydroxide, NaOH, M.W. = 40, Merck, Germany

e Sodium thiosulfate, Na,S,03.5H,0, M.W. = 248v.2, Sigma, Germany

e TEMED, Promega Corporation, USA

. Tris-(hydroxymetyl)—aminomethanf:; NH,E@(CH,0H);, M.W. = 121 .4,
Pharmacia Biotech, USA

1

.

3.3 Enzymes

e Taq DNA polymerase, Promega col‘pératlon, USA
e DyNAzyme™ II DNA Polymerase Fipnzymes Finland

e Proteinase K, Promega Cor'poratlon U&A

3.4 Sample collectiori and preservation

Green peafowl speéimens were collected from varfdus regions in the north,
south, east and west of Thailand (Figure 3.1), Blood and feathér specimens were
taken from Huay Hong Krai royal project (HH) in“Chiang Mai prévince, Sri Nan
national park:(SN) in Nan province, Wieng Lor wildlife sanctuary (WL) in Phrayao
province, Doi Phu Nang national park (PN) in Phrayao province, Phatthalung
wildlife research and breeding station (PL) in Phattalung province, Khao Soi Dao
wildlife research and breeding station (SD) in Chantaburi province and Huay Kha
Kaeng wildlife sanctuary (HK) in Uthai Thanee province. All details of specimens

are shown in Appendix L.
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imperator, WL:Wieng Lor wildlife sanctuary, PN :Doi Phu Nang national park

HH:Huay Hong Krai royal project, SN : Sri Nan national park
SD :Khao Soi Dao wildlife research and breeding station
HK: Huay Kha Kaeng wildlife sanctuary

PL : Phatthalung wildlife research and breeding station
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(S-2) A cerle of green peafowls in the bree &Hg season
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|

(S-3) An ad‘cﬂt male green peafowl

(S-4).oFeathers

Remark (S s305-3) Iphotbdraphed! by | THiti Sukaphan,! (8%2) by Waree

Wautthivikaikan.
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Figure 3.4 Collec;t“e‘d sfamplas““fﬁo‘r'n Pavo: mmzcus imperator. (A-1) feather
from a w1ld source, (A- 2) the end of a feather tlp for DNA
( ‘ extractlon (B 1) safety method to' catch a bll‘d (B 2,-B-3) blood

collected from branchial vein from a wing and (B-4) bloodstain.

Remark (A-1) photographed by M.L. Prinyakorn Voravan, (A-2, B-1, B-3,

B-4) by Waree Wutthivikaikan and (B-2) by Thiti Sukaphan.
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Blood sample was collected by radial venipuncting from a branchial vein
with a new Tuburaclin® syringe with needle gauge number 25. About 0.1-0.2 ml of
blood was dropped on a piece of autoclaved Whatman® filter paper, air dried and
placed into labeled autoclaved paper bag for each sample. Every step must use

clean technique and complete air dried to avoid fungal contaminate.

A feather was collected by chNa V} end and placed into a labeled paper

bag. Both blood stains and feamere‘l;e ccators.

3.5 Morphological ¢ izafi

Morphology of foll o"ﬁﬁ_l’a\;c;L muticus was examined
by Scanning Electron Mi F\)\\for comparison with the

. The end of the feather tip,

| —

about 5 mm, was cut with a pafi@%teﬁ@or's. They were stored in 70%

e s@; - ) )
alcohol. Then, the samp}fs were washed in a mmtgrfor S minutes, 3 times,

and treated in 100% alcohol. Later, each feat soated with gold particles

I . —
(JFC-1100) and photogragned under SEM at 15 kilovolt \;Vléth x35, x50, x75, x2,000

it o8 TN AN TNEINT
e RWAREA T UM INYIAY

Total DNA of Pavo muticus imperator was extracted from bloodstain and
feathers. In this study, three methods are used. The method giving higher purity and

quantity of DNA would be chosen to prepare DNA template for PCR.
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3.6.1 Chelex® extraction method

Chelex is a polyvalent chelating agent in resin form. It is commonly used to
extracted a small amount of DNA. Heating samples over boiling-point condition
will help disrupting cell membranes, separating DNA from cells and assuring
completed denaturation of the DNA template (Sanger-Sam et al., 1989). DNA
extraction from bloodstain seems less pronéI| {c/ /Q}Iain PCR inhibitors when it is

-
prepared by this method (Walsh es @, 1991). Furthermore, this method is easy,

inexpensive, less tlme-coniu}ng d redt\xce contamination chance. Protocol of
this method is below. T

e W
o -

Total DNA was rom b?ogstain and feathers using Chelex
S

extraction medium (Sanger'et 989, Wa{él; et al, 1991). Bloodstain on filter

paper with 2X2 mm? size was eut agﬂfimmi@ ina néw 1.5 ml microcetrifuge
tube containing 1,000 pl of sterile a:ﬁed—w% :
incubated at room .;é‘émperann; --;ntil' i)lood dlssolé_d, then spined in
microcentrifuge at lO,O(I;ijm for 2 minutes and careﬁll:f;_iemoved supernatant.

i

The filter paper was taken out off the tube andsthen 5 % Chelex®100 was added to
final volume of 200 ul."The 20 :1'of 0:5% (W/V) proteinase K ‘was added and the
sample was-incubated at, 56°C+for-40yminutes. Afterthat, it was incubated at 100
°C for 8 minutes to stop reaction. Finally, the mixture was centrifuged to discard
cell debris and the Chelex®100 resin from solution. Extracted DNA was kept at -

20°C before later used in PCR amplification.

For DNA extraction froni feathers, the single feather tip was washed with
70% ethanol and sterile water. Then 5-10 mm of the end of the tips was divided to

2 sides, sliced off with a sterile razor blade, and transferred to a 1.5 microcentrifuge
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tube. Then it was chopped into small pieces with a pair of sterile scissors. After
feather preparation, 300 pl of 5% Chelex® 100 was added. The proteinase k was
added into the sample tube. The sample was vortexed and incubated at 56°C
overnight. The sample was vortexed again and then incubated at 100°C for 8
minutes and the mixture was centrifuged to discard cell debris and the Chelex®100

resin from solution. Extracted DNA was kept ,&;}—20 %
/’

V_z

3.6.2 Proteinase K/ p}iengl-ghlor form extra;ﬁon method

Proteinase K/phen lofo

orm eltraction method is another common

¥

technique used for DNA e . In this method protein and contaminants from

the DNA sample were 1 bya proéélnase K. Then, phenol-chloroform

z.“-‘, L

o )
DNA. Z= L
o -
Two of three mm” -_bloodstam was cut into a smalelécg and placed in a new
Y,

sterile 1.5 ml mlcrocentrlfuge tube. Then 1.0 ml of TE b'uffer (10 mM Tris-HCI,
pH 7.4, ImM EDTA) was added to the tube. It was mcubated at room temperature
for 30-60 minutes. | The-samplewas added withi 25 pliof 10% (W/V) SDS and 25 pl

of 0.5% (W/V) proteinase K, mixed briefly and-incubated-at-65°C for Ishour.

To precipitate protein out of the sample, SM of sodium acetate (pH 8.9) was
added to a final concentration of 1M, mixed thoroughly and then hold on ice for 45
minutes. After precipitation, the sample was centrifuged at 12,000 rpm in a
refrigerated microcentrifuge for 10 minutes. The supernatant was transferred to a
new 1.5 ml microcentrifuge tube. Protein was removed again by extraction with

Tris-saturated phenol (pH 8.0) and chloroform as follows. An equal volume of
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Tris-saturated phenol was added to the supernatant and mixed gently. The sample
was then centrifuged for 5 minutes at 8,000 rpm. The upper aqueous phase was
transferred into a new tube, added an equal volume of phenol:chloroform:isoamyl
alcohol mixture(25:24:1), mixed gently and centrifuged again. After centrifugation,
the upper phase was transferred into another new tube to extract again with

chloroform:isoamyl (24:1).

I/
%
The upper phase was removed and :nix€d-gently with 1/10 volume of 3 M
J

ammonium acetate (pH 5.5)«The DNA \lgas precipitated out from the solution by

adding 2 volumes of cold a &/ethanol.  Afier the tube was inverted several

times, it was placed at -20°QGoy, f to eomplete pregipitation. The precipitated

DNA was removed from t ef rinsed \%,itﬁ 70 % cold ethanol and allowed to

air-dry. The DNA was final

o
A - f Y

deionized distilled water. The NA_Was ino@}_,d overnight at 37°C for complete

di 561%33 in ‘é:ﬁ appropriate volume of TE buffer or

solubilization and kept at -20°C uﬂﬁfﬁﬁirther use <

3 &/
Y X
| |
3.6.3 QIAamp® Kit extraction method -

Genomic DNA-was' also extracted by QIAamp® DNA’Mini Kit. The kit
together with its.buffer. set, are designed.to isolate pure genomic PNA (direct from
various samples including the dried-blood spot samples. Its procedure bases on the
a selectivity of QIAGEN anion-exchange resin, which allows isolation of high

yields of pure genomic DNA ranges in size from 20-150 kb.

A dried blood spot was cut as 3x3 mm? size (1/8 inch) diameter punches
with a pair of sterile scissors. The blood punch was transferred into a new 1.5 ml

centrifuge tube containing 180 pl of buffer ATL. Then it was incubated at 85°C for
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10 minutes and briefly centrifuged to remove solution drops from inside of the lid.
Twenty microlitres of proteinase K were added to the sample, mixed thoroughly by
vortexing, followed by incubation it at 56°C for 1 hour or until the blood was
dissolved out from the paper. After that, 200 pl of buffer AL was added to the
sample, mixed well by vortexing, and incubated at 70°C for 10 min. In order to
ensure an efficient lysis, it was essential that }he sample and buffer AL was mixed
immediately and thoroughly. Two hundred Iﬁi(‘x/ql_fmes of 96 to 100% ethanol were
added, mixed thoroughly bz:ﬁgx:texing Jd briefly ce'ntrifuged to remove drops

from inside the lid. The mmu/

without wetting the rim.

careiiylly applied {0 the QIAamp spin column

: as centrifuged at 6,000 x g for 1 minute and

the filtrate was discarded. The QI amp s;ﬂn ‘column was washed first time with
-d -”J

500 ul buffer AW1, centrifu it 6,000 x g for 1 minute, and the collection tube
Ao

of buffer AW2 was added for

nr-

# o i
- - -l‘.. f

second washing and centriﬁlged,_a}, ﬁ:ﬂ spegg or 20,000 x g for 3 minutes. The
A | v

column was centrlfug, again al maximum speed for 1 innute to completely

W )
remove any buffer AW2)ecause residual buffer AW2;:in the elute may cause

problems in downstream applications. =After Centrifugation, the bound genomic
DNA was eluted with 150 ul of buffer AE or distilled water to a new 1.5 ml
centrifuge tubé: The QIAanip)spin column Was incubated ‘at roorh, temperature for

1 minute, and then at 6,000 x g for 1 minute. DNA extracts were kept at -20°C.

For DNA extraction of feather, single feather tip was washed with 70%
ethanol and sterile water. Then 5-10 mm of the end of the tips was divided to 2
sides, sliced off with a sterile razor blade, and transferred to a 1.5 microcentrifuge
tube. They were chopped with a pair of sterile scissors. This step was importance

for DNA extraction from feathers. One hundred and eighty microlitres of buffer
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ATL were added to the microcentrifuge tube. After lysis complete, other buffers
were added respectively as suggested. The later extraction steps for feathers are

like those for blood spots.

3.7 Concentrated total DNA

Genomic DNA from extraci W is normally in lower yield than

s &nplate DINA may cause a

DNA from blood samples.

problem in downstream PC

Extracted DNA fr ntrated by adding 3M

Ids of total volume of

70% chilled ethanol wer A ft he g inverted several times, the

mixture was frozen at -20° 1t. 20 ming or. v rnight to complete DNA
precipitation. After freezing sampj@;# re was centrifuged and discarded
supernatant. The pallet ete dri step, the DNA was

o d distilled water or TE

finally dissolved in an ap;ﬁ' i

buffer. The DNA was mcyl}ged at 37°C fi or, complete solubilization and kept

-zo°Cunulﬁmherﬁl‘IJEJ’WlEJﬂ‘§WEJ” N7
AW AINIUNRINYINY
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3.8 Determination quality and concentration of genomic DNA
3.8.1 Determination quality of genomic DNA

Electrophoresis is a standard method used for estimation of DNA quality on
the basis of its direct relationship between the amount-of DNA and the level of
fluorescence after ethidium bromide stalrung DNA was run in a 1% agarose gel
prepared in 1X TBE buffer (89 mM Tris HCl @d boric acid, 2.5 mM EDTA,
pH 8.3) at 100 V. Approx1mate nuclew‘facnd size” smtable for 1% agarose gel

electrophoresis is 0.3-10 jé/

" 4/Hmt;I digested DNA was used as a DNA

electrophoresis, ‘the gel was stained with
ethidium bromide. In addiii

standard molecular size m ; olTofgnig‘;method is shown in Appendix III.

. ),
& .-I'I.I:l

solution can absorb UV ét;?vavelength 260 nm (Optical DEnsity: OD,¢), whereas

protein can absorb UV at wavelength 280 nmi.(OD,g,) (Brown, 1991). Purity of
extracted DNA was ass€ssed by determining ratio of OD at' 260 'nm to OD at 280
nm. If the ratip dssbelowry 1.8, there:maybeipratein or othiet: contamitiants/in sample
(Devis et al., 1994). An OD,¢ of 1.0 corresponds to a concentration of 50 pg/ml
double strand DNA. Therefore, DNA concentration of each sample was calculated

by this equation:

DNA concentration = OD, x dilution factor x 50
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3.9 In vitro amplification of microsatellite DNA using the polymerase

chain reaction (PCR)

3.9.1 Selection of polymerase chain reaction primers

Selecting the proper primers was one of the most important steps in PCR
experiment for this study. The selected pl‘igl;rs should give high polymorphism
I/
and high number of alleles. They can amplify a@e East Lancing, the Compton
9

and Wageningen resource Miqp of 'chicken. Primers should be between 18

and 30 basepairs long.(AlKamisQuick Guigem, 1999) and have similar lengths and

niplemenfary.  In addition, they should produce

—

melting temperatures, but n

PCR product of 100-300 | r'xgt_lj, bﬁt mnot anneal to one another or form

Y il
Palumbi,’ ;11996) Moreover, try to avoid Gs and
ay increase the ehance of forming primer artifacts.

secondary structures (Ferfar'

Cs at the 3’ends because this

If PCR fails at one temperature, it shoui@*ﬁé"—repeated at higher and lower
3 | £

A
temperature (Arnheim ?Wﬁ)

|
i T

Twenty-three pairs of oligonucleotide primers were chosen from several

- o
¥

publications and | the .Poultry, Subcommittee of' the National Animal Genome
Program (NAGRP), In Galliformes, microsatellite primers haye been. developed in
some farm species such as chicken (Khatib et al., 1997; Cheng ef al., 1995; Gibbs
et al.,1997). Although no microsatellite locus has been developed in green
peafowls but many studies have demonstrated that sequences flanking the repeats
of microsatellite loci are often conserved between closely related taxa, thus
allowing cross-species amplifications. All microsatellite primers used in this study

were selected from chicken genomic libraries that can amplify the highest allelic
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number, high polymorphism and an unambiguous amplification pattern in the East
Lancing reference family (mating between the Red J ungle Fowl and White
Leghorn) (Khatib er al.,1993). They were also exhibited highly polymorphism in
the Compton reference family (mating between the inbred White Leghorn and the

outbred White Leg horn) (Cheng and Crittenden, 1994), and Wageningen resource

2

These microsatellite ere_,scr@nonlabelled silver staining

method, further which it f—/ rkm Wtocol or by Alexander

Binder Protocol. Both pro

population (Crooijmans et al., 1997). \'

National Center for Genetic Engi ném::tfng @echnology, Bangkok, Thailand.

e

;ﬁ'
Other primers for anothjr 13 nncrosatelfltei oci (ADL102, ADL136, ADLISS,

ADL171, ADL172, 176, ADL18]1, , MCW305, LEI80,

LEI136 and HUJ12 locﬁJwere purchased ﬁom PROLIGO Primers & Probes,

ﬂua’mamwmm
Y S B ) ) e e

they were manomorphic chicken microsatellite markers. The characteristics of
all selected Gallus gallus primers are listed in the Table 3.1. Sequence data of all

primer is shown in Appendix VI.
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Table 3.1 Characteristics of all selected Gallus gallus microsatellite-flanking

PCR primers
No. Locus GenBank Length of Motif Product
name Acc.no. forward primer/ size
reverse primer(bp) (bp)
1 | ADL23 | L23905 20 420, b (CA)s(CG)4(CA)o 164
2 | ADL37 | L23912 20720 ’}Z/ (CAG);Ng(CA)g 178
3 HUIJ1 L05542 = / %‘2 —t— (CA) 151-180
4 HUJ2 L10228 p— ‘__ 20/%0 . (AC) 124-142
5 HUJ7 H9364g,wf 21 /2‘ (AC) 152-156
6 | HUJI2 | MI137564 / / ﬁp/zd (CA) 120-140
7 LEI73 stsy / / 1 f21_‘:, ‘ (AC)CC(AC); | 163-221
8 LEI80 X82863 1{ / [ 22_4211}, *- (CA)s 191-211
9 LEI92 X82810 21 121 ”, ¥ (CA);5 164-212
10 LEI126 X82799 .2‘1-'7 21 ';’J:_ (GA) 189-231
11 | LEII36 | X82865 "11/21 e (AC)15(AT)s 160-280
12 | MCW87 G319i9 #"2.1-/2,1 b --"‘:'“‘ fCA) 272-287
13 | MCW240 G329%_—244—22 ’._yC) 172-197
14 | MCW305 G32064'-i 21 /28 T(TG) 258-268
15 | ADLI102 GO01547 20/20 (GT)1s 122
16 | ADL136 | G01561 20720 (TG) (5 TCETG) 10 145
17 | ADLI1S8 GO01582 20/20 (CA)12 216
18 | ADL171 G01593 20,/ 20 (TGnhs 104
19 | ADLI172 G01594 20 /20 (AC)3 154
20 | ADLI176 G01598 20 /20 (GD)12 192
21 ADLI181 G01603 20 /20 (CA)12 178
22 | ADL210 G01630 20/20 (AC)s 130
23 ADL267 G01687 20/20 (CA)12 117

Remark: Primers number 1-14 were selected from publications and number

15-23 were chosen from the population tester kit of NAGRP.

bp: base pairs, Acc. No.: access number of GenBank
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3.9.2 Polymerase chain reaction variables

The polymerase chain reaction (PCR) is a technique for in vitro
amplification of specific DNA sequence by primer extension of complementary
strand of DNA. PCR has great potential for DNA-level studies of conservation and
population genetics. Generally, the required components of the reaction are DNA
template, enzyme buffer conta'{iné - chloride, deoxynucleotides,
microsatellite primers and D | erase (@1 et al., 1991). Usually a

combination of variable m@// 4

esgary t(We maximum specificity
(selective reactivity), efficiency

\.

al
In this study, F}A template quantity,
preincubation time, annealing t e 1 e, sium concentration, primer

concentration and dNTPs concentrattqﬁ wc,l g

..--__,_._‘__

ted for the approximate PCR

condition of each micro llxte loc1

A negative control is !commmﬂmwnh rr@'ly reactions PCR. It is
a PCR reaction tube N.Tﬁgﬁence of amplified
mally) o W‘Wﬂ\?ﬂ?‘mﬂ"ﬁﬁ "3 )41 3 ks

also 1mportant3 These are reactions that are guaranteed to work as long as the basic

PCR cocktail is functional. Thus, positive control was used for this PCR

experiment.
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A 25 pl PCR reaction mixtures composed of 0.1-0.3 uM of each different
primer, 0.1-0.2 mM dNTPs, 1.5-3.0 mM MgCl,, 1.0 unit of 7t aq DNA polymerase
(Promega) and 30-150 ng template of genomic DNA. The composition of enzyme
storage buffer (buffer B) was 20 mM Tris-HCl (pH 8.0 at 25°C), 100 mM KCl, 0.1
mM EDTA, 1 mM DTT, 50 % glycerol, 0.5 % Tween®20 and 0.5 % Nonidet®-
P40. The PCR mixture was spmned brie ‘OY 10 000 rpm before subjected to the

amplification process in Perkm-

Generally, if the D A template concentratlon is low, the concentration of

PCR product shouﬂ alsg Ej 1’} Fowdd] fg 1ig lof genbinic DNA is enough to

amplify mlcrosatelhte DNA in chicken (Cheng, 1994). In this study, specimens

were hardl}ﬂ ﬁ qlﬁﬁo@ 'ZEJJ Hﬂﬂg m EJ:I] aergyllate DNA

quantity was important.

The selected microsatellite loci were amplified from the genomic DNA
extracted by QIAGEN method. Approximately 20, 50, 100, 150 ng of genomic
DNA from an individual of P. m. imperator were tested for DNA template in PCR

and a total volume of each reaction was 25 pl.
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3.9.2.2 Preincubation temperatures and times

In this study, the PCR product yields were compared at 94°C between 2 and

S minutes.

3.9.2.3 Annealing temperatur: 1 [nd times

The annealing tempera m-
- 4 S —

d in the first amplificatica of
‘-’ —

each primer. The melting te rature @) _w;ner is examined by the
Wallace's rules: T,, (°C) ; %-)K) (total number of A and

T)]. If the PCR failed to

6C1,temperat11re, it should be
repeated at lower tempera products are found, the

annealing temperature wou ut if the PCR products

"

disappear, the temperature would. ﬁecr@y C. On the contrary, if non-

i
-

specific products appear, th@:]j@ reaction should be repeated at higher
.

() ,
temperature (Table 3. o-1mprove-PCRspecificity, ¢ ealing temperature

-

should be increased sincgit reduce bilities o@onspeciﬁc priming and

therefore nonspecﬁcijﬁﬁfvigij)% %Jfﬁsaﬁj ;Tﬁ%g time should be

avoided because very long annealing times normally do not improve yield, but
¢

s s SRR A Y160 B i o

(Alkami Quick Guide™, 1999).
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Table 3.2 Annealing temperatures screened for each microsatellite primer loci

Number | Locus name Annealing Temp. Tnm of Fw/Rw

‘o) primer
1 ADL23 45,50, 53, 55, 60, 62 52/47
2 MCW87 55,57, 60, 62 62 /62
3 MCW204 55, 60, 62 64 /62
4 LEI73 r %}}ﬁié{%@ 60/ 60
5 ADL37 —15, 58756
6 HUI1 f s?ﬁ 66762
7 ’ 62760
8 52760
9 60 / 64
10 60 /60
11 52749
12 45/49
13 49/ 45
14 60 /60
15 50/ 64
16 60 / 62
17 58/60
18 521756
19 "ADLI172 A5,49,52 60750
% Q) W] TSR VI TREP
21 |1 ADLI181 45, 48, 51 54/58
22 ADL210 46, 51 58 /54
23 ADL267 48,50, 55, 60 58760

Remark T,= melting temperature, F,, = forward primer, R,, = reverse primer

Bold number: first annealing temperature of screening



58

3.9.2.4 Magnesium concentration

The Mg?* ion is an important cofactor in enzymatic catalysis of the
synthesis reaction. Free Mg?" ions should exceed that of total ANTP concentration.
The main source of phosphate groups in a reaction is the dNTPs. Any change in
their concentration affects the concentration of available Mg”* since Mg** forms a
soluble complex with dNTPs (Hillis, 1996)f }Ilarying Mg?** concentration has been a
popular method of tinkering with PCR reaéfi{éfgnditions. The 1.5, 2.0, 2.5 and

> . -
3.0 mM of MgCl, were added io-the PCR reaction for finding maximum product

yield. Generally, 1.5 mM fk//s added to most reactions.
3.9.2.5 Primer concent 1929
A reduction in pri
improvement of specificity, igh -congiétrdtions can encourage nonspecific
Piagete ' /N

annealing and non specific-product formation  as well as formation of primer

— e
'dN;FP ﬂ\joncentration can result in a dramatic
i

dimers where primers anneal toih;qu_gclves and not to the template.
' | £

4 1e! ’,ﬁ‘imers were tested for
i

PCR amplification of eag_-}rh microsatellite locus'and a totgl volume of each reaction
was 25 pl.

3.9.2.6 ANTPs concentration

For | a lafge ‘témplaté “sequence,  ineréasing ‘the’amoufil) of dNTPs can
improve efficiency of PCR amplification. However, low dNTPs concentration can
improve PCR fidelity when the Mg** concentration is high in an equimolar
proportion. The high dNTPs concentration can promote misincorporation PCR
products by appearing thermodynamic infidelity (Attippahakun, 1996).

The 0.1 and 0.2 mM dNTPs were added in reaction mixtures and yields of

PCR products from both dNTPs concentrations were compared.
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3.9.3 Touchdown PCR

After the components PCR variation finished, some locus appeared non-
specific bands in optimal annealing temperature and could not get rid of them by
increasing annealing temperature or decreasing magnesium concentration. Thus,
touchdown PCR technique was used for reducing non-specific PCR product in

some locus that could not use for n@\w

Standard touchdown 1rst4an g process took place at

approximately 10°C above t

annealing temperature w

between T +10 °C to -12 °C. Som st-bands from touchdown

|
PCR may occur in some émcrosatelhte loc1 If PCR product disappeared, it is to

make sure that pﬂ cua&x 'a: %qlﬁ} W @tﬁ,&‘xﬂaﬂ ﬂég in P. m. imperator.

AﬁXﬁple locus of touchdown PCR was LEI 73.

AN U NA1INYIAY
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For example, LEI 73  calculated T,, : 60 °C

The temperature cycling was as following.
The predenaturation at 94 °C for 3 minutes

Cycle 1-2  The denaturation at 94°C  for 30 seconds

70°C  for 45 seconds
for 60 seconds
for 30 seconds
for 45 seconds
for 60 seconds
Cycle 5-18 . 98°C. 55%C, 52°¢, 50°C

and 48°C for 45 seconds, respec sly The denaturation and extension were at the

same temperature and time.
94 °C

Ay

T e nmc
Thi el “'ﬁ"ﬂ"&l 2 %Eﬂ"i"l“ﬁ‘ﬂ HINJ

’QW']&Nﬂ‘mJ UA1AINYAY

Cycle 19-35 Thede aturat o for 30 seconds

for 45 seconds

for 60 seconds
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39.4 [Eight percents denaturing polyacrylamide gel
electrophoresis (8% denat-PAGE)

All PCR products were detected with 8% denaturing polyacrylamide gel
electrophoresis technique. Glass plates (Mini VE, Hoefer_, Pharmacia biotech) were
used to running electrophoresis. Plates cleaning steps before electrophoresis was
first washed with water, cleaned with 70% éd{/a,ﬁ/pl rinsed with distilled water and
wiped with Kimwiped® until dr},L The platﬁs weréfﬁbmsed with Sigmacote® and
air-dried. Four microlitres drf{ , wete mixed with 2 pl of 6x loading dye

lede cyanol EF, 0.4% orange G, 10 mM Tris-

ithi‘é eﬁptrophoresis was PhiX174-A DNA

;_r.} L]

;,‘4

¢ i
= ;1 .-_ ,.f:_j _::H _'_‘---

—— g
"5- 4 — - e

¥
3.9.5 Developu{g PCR products by Silver sfammg method

Traditionallyy a;mierosatellite analysis-was penformed-based on radioactive
detection of allelic pafterns (PCR products). Despite its high sensitivity, radioactive
detection requires: specidl'care| of hazardous radioisotope. Alternatively, a silver
staining detection method offers a non-hazardous and simple method for
microsatellite analysis (Schlotterer, 1998) When an electrophoresis was finished,
the power supply was turned off and the gel was a silver staining for visualization
of PCR products. Reagents and the preparation protocol were shown in Appendix

IV and V.
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3.9.6 Preparation of PCR products for sequencing

Some microsatellite PCR products from positive loci in P. m. imperator
were sequenced by Macrogen Inc., Korea and Bioservice unit, Thailand, after they
were purified by QIAquick gel extraction kit. Preparation protocol of PCR
products for sequencing is in the following paragraph.

Five hundred microlitres of PCR mlxﬁx‘}s were amplified with the suitable
condition for each locus. PCR products wgre analf;!zfd.by electrophoresed through
4.5% MetaPhor agarose gehyrol ab?ut 8 hours;"eruntil Xylene Cyanol FF

(in 6x loading dye) moved to.app mmatel 0.5 cm from the bottom of gel. The

length of tray box was 15 cm. hor -agarose gels (2% to 4%) can give an

approximate the resolution drylamihe gels (4% to 8%). The MetaPhor

i App'epdle Five hundred microlitres of PCR

i - a.

products were mixed with 100l qt-’~6x loachﬁg-ﬂye in 1.5 microcentrifuge tube.

preparation protocol was sho

The PhiX 174/Hmf I dlgested DNA merker or' FOO bp DN/} ladders were used as

—— g

standard DNA markers. jﬁer electrophoresis, the marker @ie was excised from

the gel and stained with ethidium bromide solution and visualized under UV light.
The distances of theDNAgfragments size) 50<to 500 bprwere marked on the gel.
After that, marker-lane gel and sample gel were rejoined and then the sample gel
with estimatéd 50 to|500 bp PCR. product.size was excised. The PDNA fragments
were eluted from the gel using QIAquick gel extraction kit (QIAGEN) as follows.
The gel was chopped into small pieces and transferred into a 1.5 ml
microcentrifuge tube (about 0.4 g for each tube). The gel in each tube was
dissolved by 400 pl of buffer QG at 50°C. After completely dissolved, 400 pl of
isopropanol was added to the tube. The mixture was applied into QIAquick spin

column to bind DNA with the column membrane. The columns were centrifuged
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for 1 minute at 12,000 rpm. To eliminate all traces of agarose, the columns were
added 500 pl of buffer QG and centrifuged again. After that, the columns were
washed with 750 pl of buffer PE and centrifuged twice to remove all washed
solution. Finally, the columns were added with 7 pl of TE (pH 8.5) and 23 pl of
distilled water or 30 pl of distilled water and stood for 1 minute and then

centrifuged to collect the eluted DNA. \\ ' /

The extracted CNA ylel 1mat& ectrophoresis of the sample

with 100 bp ladder markerW : oj:g at10 for 1 hour.

speeﬂhead and some chicks

?ecteﬂomwmm

m many blrds in the station (Appendlx I)

ond ge“°‘“@ﬁ“18ﬁ*@ﬂ°§@§“%ﬂ%ﬂ“’lhﬂ b Bl Arer,

mlcrosatelllte primers for the ADL 23 locus and HUJ 2 locus were selected to

the station, they usually (gx not grow up w
were died by unkn

Blood samples were co

investigate polymorphism in P. m. imperator population.
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3.10 RAPD analysis

Under carefully controlled conditions of RAPD, two factors are likely to
explain most of the reproducible difficulty, usually found reactions in RAPD
experiments. Generation of reproducible and comparable banding patterns is very

dependent on template quality and reaction conditions (Hoelzel, 1998).

ere amplified by using
primer number 6, gaving on‘; pattern of RAPD- PCR products in all templates of

blood sample ﬁomﬂ uﬁlje%‘ﬂ abl ‘j NEIN?

patterns of RAPD-PCR bBands am b odw and feather

e AR F AT VBN

3.10.3 Template concentrations for all primers

The 10, 50, 100, 150 and 300 ng of DNA templates were added to the PCR
reactions to find appropriate template concentrations for generating RAPD-PCR

bands.
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3.10.4 Amplification conditions

Sixty decanucleotide primers purchased from The Biotechnology
Laboratory, University of British Columbia (Canada) were screened. (sequence
data of primers were shown in Appendix VI). The amplification reactions were
performed in a 15 pl reaction volume containing 10 mM Tri-HCI pH 8.8, 50 mM

KCl, 1.5 mM MgCl,, 0.1% Triton each of dATP, dCTP, dGTP,

DNA Thermal Cyclic (Pe : 400). prog ed for 40 cycles

consisting of 94°C pred ion' for..3 mir C denaturation for 1

%l Temperature == I
Hold Denatura'} n| Annea n; " Final extension
. 3 min ﬂlurEJ j”E“jqﬂnyqﬂi 5m1n

2 °awmmw TRE

Figure 3.5 Temperature profile for all RAPD primers
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3.10.5 RAPD-PCR products

RAPD products were analyzed with an electrophoresis through 1.5%
agarose gel. The protocol was shown in Appendix IV. The amount of PCR
products were mixed with 6x loading dye by ratio 5:1; that is, 10 microlitres of

PCR products were mixed with 2 pl of 6x,1 ading dye (0.03% bromophenol blue,

0.03% xylene cyanol FF, 0.4% Tris-HCI (pH 7.5), 50 mM

EDTA and 15% ficoll® 400) } L wvere used as standard DNA

3.10.6 Selection-

markers.

The selected RAPD primg “shons give 8-10, di ferent-sized fragments of
PCR products (Joan and Stephen. - 1996). imers gave high enough

polymorphism and a con ther study in P. m.

imperator population.

AULINENTNEINS
PRI TUUMINYAE
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