CHAPTER IV

RESULTS

4.1 Morphological characterization

Morphology of the follicular n feathers of P. m. imperator was
studied by Scanning Electron Microsce of follicr:lar cells abide on a

se follicular cells contain

genomic DNA.

Before bein, vica ] , the feather samples of P. m.
imperator collected fro »'had:b for two, different periods of time:
less than one year and mor igure 4.1 and 4.2, SEM
photographs showed that a feat! ~-_ es ) one year still had many intact
layers of follicular cells in a CW 0 the feather. Some tissues from dermis
layers were also found - l honie year (Figure 4.3A)
but in the case of feathe ept nore than one 3 al thelﬁeeled off and revealing

the feather layer (Fi ﬁ ﬁ i yers were found
having many smal }ﬂ’[ over ?ace as showing in 1gure 4.3A.

’QW%NﬂifM UANINYAY
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Figure 4.1 X-section of a calamus of P. m. imperator feathers studied by SEM

(A) a feather kept less than one year (x50 magnification) (B) a feather kept more

than one year (x35 magnification) and indicated the follicular layer.
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Figure 4.2 L-section of P. m. imperator feathers studies by SEM (x75
magnification) (A) a feather kept less than one year (B) a feather kept more than

one year.



70

Figure 4.3 High magnification (x2,000) SEM images of follicular layers on P.
m. imperator feathers (A) a feather which kept less than one year still has some

dermal tissues (indicated by

Jon its soft layer (B) a follicular layer peeled off

from the feather kept over 1 year.
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4.2 Genomic DNA extraction

4.2.1 DNA extraction

Genomic DNA was extracted from bloodstains and feathers of P. m.

imperator specimens by using 5% Chelex®, proteinase K/Phenol-chloroform

#‘/bed The quality of the extracted

arose gel electrophoresis.

and QIAamp® kit method as previo\

DNA from each method was

(lanel-6 Figure 4.4) wer ' n the eather (lane 7). When

gave better yield than those _ Chelex® method (lane 6) and

QIAamp® kit method Q;ne 3)

Apparently, the ﬂ,l i 5% Chelex® method

was found to be lowest. Itappeared as smear band (lane 6), not intact band like

the other. This mm&g M mi %ﬂm xtracted with the
mcm‘“ﬂ‘ﬁ"’fﬁﬁﬂ‘im 1RIINYIRY
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Figure 4.4 Extracted genomic DNAs fromﬁ'__bloodstains and feathers of P. m.
imperator using 3 different extraction methods were electrophoresed
with 1% agarose gel and stained with ethidium bromide.

Lane M: PhiX 174/Hinf I standard mérker 1=

Lane 1: DNA from a collected from PN bloodstain extracted by QI Aamp® kit method

Lane 2:DNA from a collected from WL bloodstain extracted by QI Aamp® kit method

Lane 3: DNA from a collected from SD bloodstain extracted by QIAamp® kit method

Lane 4: DNA from a collectedfrém_PL bloodstaWextracted by QIAamp® kit method

Lane 5: DNA from a collected frgm SD blbddistam extracted by Phegol-chloroform
method

Lane 6: DNA froni a coltected from SD bloddsiam extracted by-5% Chele¥® method
Lane 7: DNA 'from a collected from SD feather extracted by QIAamp® kit method

Remark : PN : Doi Phu Nang national park, WL: Wieng Lor wildlife sanctuary,
SD : Khao Soi Dao wildlife research and breeding station ,

PL : Phatthalung wildlife research and breeding station
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4.2.2 Measurement of DNA concentration

All genomic DNA extracted from the bloodstain specimens with
three different extraction methods were measured for their UV light absorption by a
spectrophotometer at 260 nm UV light. Genomic DNA concentration was
calculated using an assumption that an OD,4 of 1.0 corresponds to a concentration
of 50 pg/ml double-stranded DNA. (Opt‘icu‘#f/y OD). In addition, DNA purity
was compared by ratio of 0D2 230 The:ﬁthe genomic DNA extracted

from feather specimens COK e

of OD260 and ODzsoand CO

ed b@ophotometer. The ratios

otmc DNA extracted from bloodstain

QIAamp® kit method and 5% éﬁelex

However, genomic DNA

-,'*l‘f R,

extracted with QlAamp _1k1t method has ﬁlgher purity agf those with proteinase

«ng- i
K/phenol-chloroform an j.A» Chelex ™ m » :

verage OD,4ng0 ratio

of DNA extracted with S‘V%. Chelex® method was the only one lower than 1.8.

Therefore, extractﬁ]l%i«f'&ir g %ﬂ%gMHME method was not

) %ﬁ‘e*tﬁ“a‘ﬁf’ﬁﬁ geh L) e
specimens in‘the PCR experiment was the Q kit method. However, the 5%

Chelex® method was recommended when extracting DNA from feather due to

higher PCR yields than proteinase K/phenol-chloroform and QIAamp® kit

methods.
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Table 4.1 The ratios of OD,s and OD,gy (ODygngo) and concentrations of

genomic DNAs extracte from bloodstain specimens with three

extraction metho dsa ' /

Extraction Me " \"‘\"'\ “| DNA concentration
\\\ (ng/pl)

Proteinase K/phenol-chlo 20.0-161.3

5% Chelex® method _ ] f g , 9' j 6.2-87.4

QIAamp kit method 50.0 -133.0

ﬂUEJ’WlEJVIﬁWEJ’]ﬂ'ﬁ
’QW’]Mﬂ‘iﬂJ UNIAINYAY
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4.3 Effects of long-term specimen collection on DNA amplification

Peafowl bloodstain specimens collected from Khao Soi Dao wildlife
research and breeding station were stored in a desiccator on 30™ February, 1994 (10
years ago) and 18™ November, 2000 (3.5 years ago).

In Figure 4.5A, extracted genomic DNA of specimens collected on 30™
February, 1994 (lane 1-2) appeared in degrédé@&gments with very low amount,
compared to that of the specimen collegted onf%"‘ November, 2000 (lane 3).

. —
Moreover, PCR product of gy;.b*é d be gmpliﬁed only from the sample collected

3.5 year ago (lane 6, Figurc 4. /8= 9
A short-term stora f spe_cin.;ens also affected a quality of extracted
ollec;

genomic DNA. Another ¢

loodstain samples on 11" January, 2003 were

o A »:'}5‘ ¥
extracted on 7" February, 2003 (27 days after specimens were taken) and also 17"

P
wor e i
g -

Y et 4 ;I
March, 2003 (65 days later) As fiie';result, ﬁe-‘g‘enomic DNA extracted on 17"

PP
drf =
YL .

=]

et e 4
March, 2003 (lane 1-5, Figure 4.6B) had lower quality th,an that extracted on 7"

—

February, 2003 (lane 1557,;Figure 4.6A). Nevertheless, short-term collection (both
27 and 65 days collectionﬁliid not show any negative effect on PCR amplification.
From these tesults, bloodstain-samples stored in a desiccator for about 60
days were still able to give good-quality genomic BDNA. In addition, 3.5-year-old
bloodstain samples stored in ‘a desiceator could give amplified PCR product but 10-

year-old bloodstain samples could not amplified PCR product.
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M 4 5 6
bp bp
726" =
726 —
420 — 42—

31— —330 bp

I~

Figure 4.5 Ethidium bromide staining of 1% agarose gel showing (A) extracted
genomic DNA and (B) Cytochrome b (330 bp) PCR products from blood stains
of P. m. imperator collected from Khao Soi Dao wildlife research and breeding
station.
Lane M : PhiX 174/Hinf 1 standard marker
Lane m : 100 basepair ladder standard marker
Lane 1,5.: éxtracted DNA @and'a PER product ifrom*a male peafowl on
30" February, 1994 (10 years ago)
Lane 2,4+ extracted DNA-and.a BCR. produet frem a-female peafowl on
30" February, 1994710 years ago)
Lane 3,6 : extracted DNA and a PCR product from a male peafowl on
18" November, 2000 (3.5 years ago)
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M1 2 3 45 M1 2 3 4 5

bp bp

726 —
420 —
200 —

726 —=
20"
200 =

A B

Figure 4.6 Effects of short-term collection on genomic /[DNA extraction from
blood specimens of P. m. imperator (A) DNA extracted ori 7" February, 2003 (27
days after specimens were taken) (B) DNA extracted on 17" March, 2003 (65 days
after specimens were taken)
Lane M: PhiX 174/Hint I standard marker
Lane 1: DNA extracted from a male green peafowl from Phatthalung
wildlife research/and breeding station(PILL)
Lane 2: DNA extracted from a female green peafowl from PL
Lane 3: DNA extracted from a male green peafowl from Khao Soi Dao
wildlife research and breeding station (SD)
Lane 4: DNA extracted from a female green peafowl from SD

Lane 5: DNA extracted from a female Cambodia green peafowl from SD
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4.4 In vitro amplification of microsatellite DNA using the polymerase

chain reaction (PCR)

4.4.1 PCR variables optimization

Quantity of DNA template, preincubation time, annealing temperature and
time, magnesium concentration, primer concentration and dNTPs concentration
- : 2N F
were optimized for each microsatellite loci. ///,
4.4.1.1 Quantity of femplate DA

{e DNA can affect on efficiency of PCR

An amount ﬁ:ﬂ

amplification. Excessive ction could inhibit the amplification

e DNA In this study, PCR reaction mixture

v | J‘

ot be ambhﬁed when using 150 ng of template

- "- wt J}ﬁ‘ &

e 4. 7)1}&here@p lower amount of template, as low

577

because of higher contami
was 25 pl. The PCR product co

DNA per reaction (lane 4, Fi

as 20 ng, gave small amount of‘ECR pro@f‘(lane 1, Figure 4.7). The PCR
J-:" =y

products were better ampjlﬁed from elther 50 or 100 ng o oﬂ’template DNA (lane 2

and 3, Figure 4.7). Concﬁ:s&ely, about 50 ng per reactuxo;;‘aof the genomic DNA
extracted from P. m. lmpercjztor was the most appropriate amount to give high PCR
product.

4. 4.1.2 Premcubatlon temperature and time

A 94°C preincubation (or predenaturation) temperature ‘was found to
be suitable for all mocrosatellite loci as it is the same as the denaturing
temperature, Two minutes of preincubation time mostly gave equal yields of PCR
products as 5 minute preincubation time. The 2-minute preincubation time was

therefore chosen except several loci found more suitable with 5 minutes as

previously mentioned (Crooijmans, 1997). The results were shown in Table 4.2



79

A A A ™ e s B A A, L .
 — s s — — — -

Figure 4.7 PCR prodis 5147 with various DNA
oSmMMgz" 0.2 uM
forward and reverse pnmers 0 2 mM dNTP, and annealmg temperature at 52°C run

in an 8% polyaﬁl?g lﬂ mr‘ﬂswﬂﬁ-ﬂ; ethod, The .DI\.TA

template was prepare m tmperator in Phatthalung wildlife

= TSI NgNa Y

Lane 1: PCR products amplified with 20 ng DNA template per reaction
Lane 2: PCR products amplified with 50 ng DNA template per reaction
Lane 3: PCR products amplified with 100 ng DNA template per reaction

template concentrations @nd ce

Lane 4: PCR products amplified with 150 ng DNA template per reaction
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Table 4.2 Optimal preincubation temperatures and times chosen for 23

microsatellite loci.

Loci Predenaturation
(°C, min)
94,2

ADL 23

A
LR N
WAL
L PN

T HEHI | 56
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4.4.1.3 Annealing temperature

In Figure 4.8, an appropriate annealing temperature was found to be
very important for PCR amplification. There was no PCR products amplified at the
high temperature as 60°C. On the other hand, there were some nonspecific PCR

products amplified with low yield at the low annealing temperature as 50°C.

Nonspecific products were proved by }Au in section 4.4.6. The annealing
e

temperature was then the ﬁrstiha vanjble mlze for PCR amplification

T—

condition. The results o

ergﬁirh”%ation were depicted in

Table 4.3 and X was the mi

that could not amplified from P. m.
A -

imperator DNA.

L

The optimal Mg™" &Tc‘cﬁtrau& shown in Table 4.4. In the case

.;k

of the ADL23 locus (Figure 4.9), Mg“ "concemmtpo mM produced the

lowest yield (lane 1). A * concentration (lane

2) gave PCR yield lower than the reaction w1th 2.0 mMjlé/lg2+ concentration (lane
Jan

3 v AR AR drins

concentration from 2.0 mM to 1.5¢mM; this eould make the,82 bp allele
dlsappeared '115 ;—1) @\ﬂa@ ; m[ ugvl:-l ’;m&g’;lﬁ'xﬂame stutter
band-patterns of PCR products that were possibly a microsatellite pattern. Besides,
there was none of product in the 3.0 mM Mg?* concentration. As the result, the 2.0

mM Mg?* concentration was chosen for the ADL23 amplification.
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Table 4.3 Optimal annealing temperatures chosen for some of 23 microsatellite

primer loci (X = could not amplified)

Loci Annealing Temp.(°C) Loci Annealing Temp. (°C)
ADL 23 55 LEI 136 55
MCW 87 X HUJ 12 55

MCW 240 60 ADL 102 47
LEI 73 X X
ADL 37 45 52
HUJ 1 X
HUJ 2 X
HUJ 7 52
LEI 92 X
LEI 126 X
MCW 305 50
LEI 80

microsatellite primer locik

FEss

F T i
Table 4.4 Optimal magnesium chioride

it

tration chosen for some of 23

Loci Nfﬁb MgCl, (mM)

ADL 23 =20 LEI 136 1.5
MCW 87 @ 3 5 1.5

MCW 240 "q!] : 0 , 1 , 1.5
- Al said |qﬁmg6g’q_|g|q auflls
ADL 3 ! 19 d bl N VADL 168 | 5
HUJ 1 1.5 ADL 171 1.5
HUJ 2 1.5 ADL 172 1.5
HUJ 7 2.0 ADL 176 1.5
LEI 92 1.5 ADL 181 1.5
LEI 126 1.5 ADL 210 1.5

MCW 305 1.5 ADL 267 1.5
LEI 80 1.5
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et AL LSL IS NSRS o et o

the HUJ2 locus witﬁ'various annealingtemperatures.and constant concentrations of

5 G S NTE)G3 i 0 R s D0
template preﬂared from the male P. m. imperator no. R0326 from Khao Soi Dao
wildlife research and breeding station.
Lane M: PhiX 174/Hinf I standard marker
Lane 1: PCR products amplified with 50 °C annealing temperature
Lane 2: PCR products amplified with 52 °C annealing temperature
Lane 3: PCR products amplified with 55 °C annealing temperature
Lane 4: PCR products ampliﬁed with 60 °C annealing temperature
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Figure 4.9 An 8@1%—% wﬂwwmﬁm products from

the ADL23 locu§' with various magnesmm concentratlons and constant

e TR S T R

m. imperator at Phattalung wildlife research and breeding station.
Lane M: PhiX 174/HinfI standard marker

Lane 1:
Lane 2:
Lane 3:
Lane 4:
Lane 5:

PCR products amplified with 1.0 mM Mg** concentration.
PCR products amplified with 1.5 mM Mg>" concentration.
PCR products amplified with 2.0 mM Mg>" concentration.
PCR products amplified with 2.5 mM Mg?* concentration.
PCR products amplified with 3.0 mM Mg** concentration.
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4.4.1.5 Primers concentration

An example of the gel results, that of the locus ADL 102 was
depicted in Figure 4.10. At 0.3 uM primer concentration (lane 4), PCR products
could not be produced and primer dimers of about 20 basepairs were found. These

primer dimers were about the sam th ADL102 forward and reverse

primers. Moreover, primer dir in the reaction wita 0.2 pM

primer concentration (lane ower PCR production yield

than that with 0.1 pM p us, this resulted to a

suggestion that the 0.1 p rs was an appropriate

N\
primer-concentration conditign f §

All optimal fofward ‘and revers mer. concentrations chosen 23

microstellite loci were shown in Tabfe 4.5

AULINENTNEINS
RINNIUUNIININY



Table 4.5 Optimal of forward and reverse primer concentration chosen for 23

microsatellite loci.

Loci Forward primer Reverse primer
(nM) (nM)
ADL 23 0.2 0.2
MCW 87 0.2
MCW 240 0.1
LEI 73 9 0. 0.2
ADL 37 0.2
HUJ 1 N 0.3
HUJ 2 ,:'L \ 0.3
HUJ 7 NG ‘& 0.2
LEI 92 o m: 3 0.3
MCW 305 {,_-E_. 0.3
LEI 807 ';@‘3’ /4 : 0.3
0.3
0.3
0.1
S 0.1
ol
" ﬁ |

0.1
0.1
0.1

0.1

86
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' i
Figure 4.10 PCR progc‘ts amplified from the ADL"102 locus with various

forward and reve ﬂ-
MgClz, 0.2 mM .l».

]

aj mmﬁ ations of 1.5 mM
in an 8% silver-

age i o 5 ﬂﬁiﬁ‘ AT o e

Soi Dao w1ldlee research and breeding station. The Gallus gallus DNA was used as

a positive control.

Lane M: PhiX 174/Hinf I standard marker

Lane 1:
Lane 2:
Lane 3:
Lane 4:

PCR products amplified with 0.1 pM of both primers
PCR products amplified with 0.1 pM of both primers
PCR products amplified with 0.2 uM of both primers
PCR products amplified with 0.3 pM of both primers
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4.4.1.6 dANTPs concentration

Deoxynucleotide concentration for microsatellite PCR experiments
normally could be lower than the standard concentrations (0.2 mM) due to for
common PCR reaction the greater specificity and ﬁdelity required for microsatellite
PCR (John et al.,, 1996). In this research, the dNTPs concentrations between 0.1

and 0.2 mM were used for PCR reactuQ{\\'V / and specificity of PCR products

were then compared. -‘..'."-\} —

b4

The PCR

rgs%two different dNTPs
"\ !
- ocMsplayed in Figure 4.11

and Figure 4.12. Magnesiu idd éoncentration t 1.5 mM was used for both
loci. In the case of MCW3 ' eei ity \PS( amplification with 0.1

s (lane 4) but both dNTPs

concentrations at the MC

igure 4.11). However, the

PCR products for the é{)LlOZ ‘fo’cﬁs’ mﬂ% amp

concentration gave similar yi ds:pf‘PCR

ﬁed with 0.1 mM of

dNTPs (lane 2, Figure i’ )- J
From thesejresults 0.2 mM dNTPs wapchosen as appropriate

concentration for ﬂWﬂ?% 21] %I]n?:ﬂtﬂjﬂ‘ﬂlﬁ ? P. m. imperator.

For 23 microsatellité loci screening, a ANTPs concentration was used fixed while
magnemumlahmﬂ @l\a\nim umq;\a%&q ﬁlﬂent of the
MgCl, concentratlon may require a compensatory adjustment of dNTPs because

deoxynucleoside triphosphates quantitatively bind Mg*".
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Figure 4.11 PCR produgs amplified from the MCW 3@ locus with 2 different
dNTPs concentr m Mg, 0.3 uM
forward and reve m mlﬂnﬁ\:ﬁm‘e at 55°C, run
in a silver- m pared from
either Gall Mﬁi’i ﬁﬁyﬁ ﬁ Bihyfimmr (lane 3-4)

from Phattalung wildlife research and breeding station. The Gallus gallus DNA
was used as a positive control. '

Lane M: PhiX 174/Hinf I standard marker

Lane 1: PCR products amplified with 0.2 mM of dNTPs

Lane 2: PCR products amplified with 0.2 mM of dNTPs

Lane 3: PCR products amplified with 0.1 mM of dNTPs
Lane 4: PCR products amplified with 0.2 mM of dNTPs
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l 3
Fig 4.12 PCR pr ‘ﬁ m ith 2 different ANTPs
concentrations mﬁm c ﬁﬂi] 1 ‘ q:rﬁﬁl puM forward and
reverse primers, 0.2 mM dNTP and dnnealing temperature at 47°C{ run in an 8%
silver-staiﬁ m&magﬁ m Nﬁeﬁp ew&y;)}a.ra from either
Gallus gallug (lane 1) or the male P. muticus no. R0336 (lane 2-3) from Khao Soi
Dao wildlife research and breeding station. The Gallus gallus DNA was used as a
positive control.

Lane M: PhiX 174/HinfI standard marker

Lane 1: PCR products amplified with 0.2 mM of dNTPs

Lane 2: PCR products amplified with 0.1 mM of dNTPs

Lane 3: PCR products amplified with 0.2 mM of dNTPs
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4.4.1.7 Microsatellite primer screening results

The optimized PCR components and PCR profiles for each
microsatellite locus for P. m. imperator were shown in Table 4.6 and 4.7.
The annealing temperature for each locus was optimized until it

provided high PCR yield with fewest nonspecific bands. In the case of some

unamplifiable microsatellite loci, the mperatures were followed those

such as the ADL102 locus i g ied £ 9 only some specimens.

LT\ SN

oM ¢ pecimens” and g lelic polymorphism.

Figure 4.13 — 4.16 h result type. The

AU ININTNYINS
AMIAN TN INYAE
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Table 4.6 Optimized values of PCR components for 23 microsatellite loci.

Loci PCR Annealing MgCl, Forward | Reverse | dNTPs
results temp. (mM) primer primer (mM)
(°C) (nM) (»rM)
ADL 23 * 55 2.0 0.2 0.2 0.2
MCW 87 X 55 2.5 0.2 0.2 0.2
MCW 240 A 60 310 0.1 0.1 0.2
LEI 73 x 48 \R%ﬂ%? 0.2 0.2 0.2
ADL 37 ™ 45 -"2.5 _é-&e 0.2 0.2
HUJ 1 X 7, |11.5 | \ 0.3 0.2
HUJ 2 * 2 x;:. 03 0.3 0.2
HUJ 7 X 200 02 0.2 0.2
LEI 92 A ' ’ 0.3 02
LEI 126 ™ 5 0.3 0.2
MCW 305 2 55 0.3 0.2
LEI 80 » 5 0.3 0.2
LEI 136 » 55 0.3 0.2
HUJ 12 ™ ~ 55 0.3 0.2
ADL 102 A | s 0.1 0.2
ADL 136 X If‘" I~ 7l 0.1 0.2
ADL 158 # sﬁza 1.5 0 = 91 0.2
ADL 171 X p‘ mmw 1 0.2
ADL 172 x qf 4 s e 0.1 0.2
ADL 176 ~ 1 ] 0.1 0.2
ADL 181 q,‘ﬁ v . %Hé%} 0.2
ADL 210 X 46 1.5 0.1 0.1 0.2
ADL 267 2 50 1.5 0.1 0.1 0.2

Remark: x No PCR products, A PCR products could be amplified in only some
samples, # PCR products could be amplified in all samples but without
allelic polymorphism, *  PCR products could be amplified in all samples
with allelic polymorphism.
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Table 4.7 Optimized values of PCR profiles for 23 microsatellite primer.
Original conditions follow those of Karnsomdee, 1999 (dark blue),
Faculty of Agricultural Sciences, Chiang Mai University, 1996 (green),

Khatip. 1993 (orange). Crooijmans, 1997 (blue), and Cheng, 1997 (pink).

Loci Predenaturation | Denaturation | Annealing | Extension Final
(°C,min) (°C,min) (°C,min) (°C,min) | extension
ADL 23 94,2 94 55.1 72,1.30
MCW 87 94,2 - 1 72,130
MCW 240 94,2 39 160 | 72,130
LEI 73 94,2 4 N ' S 72,130
ADL 37 %2 NS | 72
HUT 1 94,5 Y ) AN 72,1
HUI 2 94,5 )4 ,L:‘J_’ | 721
HUJ 7 94,5 9%! 3 ; - 72,1
LEI 92 94,5 94,3050 )l 55.458ec | 72,130
LEI 126 94,5 @Lsec* ASsec | 72,1.30 799
MCW 305 94,5 294,30 se0's » 45sec | 72,130 | g
LEI 80 94,5“'13— 34,30 sec *72,1.30
LEI 136 94,5 ﬁ'i " 72,130
HUJ 12 945 9430sec | 5545sec | 72,1.30
ADL 102 wfilq o 372,1
ADL 136 571 T 9721
ADL 158 | 7
ADL171 | g X f} 7,1
ADL 172 49,1 72,1
ADL 176 94,2 94,1 52,1 72,1
ADL 181 94,2 94,1 48,1 72,1
ADL 210 94,2 94,1 46,1 72,1
ADL 267 94,2 94,1 50,1 72,1
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Type 1: No PCR products

M1 2 3456 7 89 M1011 1213 1415 16 1718

bp

3N
249

151
140
118
100

[

Figure 4.13 PCR produets amp 943&.(‘)*

PCR condition with an anneali

ocus under the optimal
and using different DNA

4 -
Il aindanid |
i‘

el el

template as followed.
Lane M : PhiX 174/Hmeslaﬁgdr&
Lane 1-3:
Lane 4-5:

Lane 6 -7: Male and female Tha1 green peafowl fr SD, respectively

S mﬁi‘ﬁﬂmﬁw h9

Lane 10-13: 2 male and 2 female Thai green peafowl from SDj respectively

Lane (8] V{6t et ol w3 Y1 £ 61 2

Lane 15 : Male Thai green peafowl from SN
Lane 16 : Male Thai green peafowl from HH

k (positive controls)

PL, respectively

Lane 17-18 : Male and female Thai green peafowls from HK, respectively

Remark (PL) Phatthalung wildlife research and breeding station, (SD) Khao Soi
Dao wildlife research and breeding station , (PN) Doi Phu Nang national park,
(WL) Wieng Lor wildlife sanctuary, (SN) Sri Nan national park, (HH) Huay hong
Krai royal project, (HK) Huay Kha Kaeng wildlife sanctuary



95

Type 2 : Amplified PCR products in only some samples

M 12 345 67 89 M1011 1213 141516 1718

bp

726 —

563 —
500 —
420 —

3N —
249 —

200 —

M=

100 —
82 —

66 —

Figure 4.14 PCR produ cus under the optimal

PCR condition with anealing fd using different DNA
template as followed. m -' 4]]
Lane M : PhiX 174JHmf I standard A

e 13 S A 4 i

- 5: Male and female Th‘al green peafowls from PL, respectlvely

o 141 M3y L

Lane 9 : Male Thai green peafowl from PN
Lane 10-13: 2 male and 2 female Thai green peafowls from SD, respectively
Lane 14 : Male Thai green peafowl from WL

Lane 15 : Male Thai green peafowl from SN
Lane 16 : Male Thai green peafowl from HH
Lane 17-18: Male and female Thai green peafowls from HK, respectively
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Type 3: Amplified PCR products in all samples but without allelic

polymorphism

M1 2 3456 7 8 9 M10 11 1213 14 15 16 1718

bp

726 —
553 —

420 —

311 —
249

200 —
118 —

Figure 4.15 PCR pro ;'__M, ified from the LEL 80 \::‘ under the optimal
PCR condition with ann 7' ng I‘m using different DNA

template as followed. .

e
L R el (L1

Lane 8 : Female Cambodia green peafowl from SD

Lane 9 : Male Thai green peafowl from PN
Lane 10-13: 2 male and 2 female Thai green peafowl from SD, respectively

Lane 14 : Male Thai green peafowl from WL

Lane 15 : Male Thai gréen peafowl from SN

Lane 16 : Male Thai green peafowl from HH

Lane 17-18: Male and female Thai green peafowl from HK, respectively
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Type 4 : Amplified PCR products in all samples with allelic polymorphism

Ranked
bp M 12 3 45 678 9 M1011 12 1314 1516 1718 alleles

p-v'v

AT J"
Figure 4.16 PCR prtigduct ﬁ’on’l’ﬁé locus HU

Hn

e optimal PCR condition

with annealing tem
5 alleles were found ini'P. m. impera : '

Lane M : PhD§ 174/Hinf 1 standard marker

Lane 1 w W%ﬁwk (positive control)
Lane 4. ale and fema ai green peafowls from PL, respectlvely
TR TSIl »ibig (10} e

Lane 9 : Male Thai green peafowl from PN

rent DNA template as followed.

Lane 10-13: 2 male and 2 female Thai green peafowls from SD, respectively
Lane 14 : Male Thai green peafowl from WL

Lane 15 : Male Thai green peafowl from SN

Lane 16 : Male Thai green peafowl from HH

Lane 17-18 : Male and female Thai green peafowls from HK, respectively
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Status 4 : Amplified PCR products in all samples and polymorphism

10 1 Ranked
i alleles

bp

M=
553 —

500 —
420 —

3m —

249 —
200 —

18 —
100 —

82 —
66 —

Figure 4.17 PCR proc A ‘l’ , 23 under the optimal
PCR condition with #(; alin; _:j ing different DNA
template as followed. 7 m

Lane M : PhiX 17§/Hmf I standard arker

Lane”ﬂ%%%l&i%‘a‘%ﬁ e

Lane 3 -4 : ‘Male and female Thai green pea om PL, respectively

o 15 e P T r P I it

Lane 8 : Male Thai green peafowl from PN

Lane 9 : Male Thai green peafowl from HH
Lane 10 : Male Thai green peafowl from SN
Lane 11 : Male Thai green peafowl from WL

Remark: All alleles were sequenced. Only 3 alleles from DNA template of P. m.

imperator were microsatellite DNA.
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4.4.2 Touchdown PCR

For the HUJ 2 locus, amplification of various specimens showed allelic
polymorphism and touchdown PCR technique could reduce non-specific products.
Figure 4.18 depicts the comparison of non-specific product obtained from
touchdown PCR in Figure 4.18A and conventional PCR in Figure 4.18B. In

addition, lane 7 and 8 are the S%Nuw e from Khao Soi Dao wildlife

research and breeding station.‘—}-.:-; 2 4
— - N

Nine microsatellite 70 LEI73 HUJ7, ADL136, ADL171,

ADL172, ADL181 and plified were tested by

using touchdown PCR. ‘p‘iﬁed microsatellite PCR

product in both of PCR tex esult of the LEI73 locus

was shown in Figure 4.18C.

ite amplification

Fourteen microsatelljxecgrimers (60.873{}) out of twenty-three Gallus gallus

microsatellite prir@sum &nmn@-m&m:t' d P. m. imperator
U
DNA. Ni %&saﬁliﬁ ﬁcnﬁj 1 ﬁﬁxﬁ @?Tratﬁvﬁ{gl PCR and
| |
touchdowni hat could not ampli products from P. m. imperator DNA.

The patterns of amplified PCR results were grouped into 4 types as shown

in Table 4.8. Only 2 loci (8.70%) gave allelic polymorphic PCR products.
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bp

420 —

31—
249 —
200 —
151 —
148_

18 —
100 —

Lt

7
Figure 4.18 Touchdown ﬂZR A Al CR@) products amplified

from the HUJ2 locus and usga%hfferent DNA template as followed. Lane 7 and 8

werethesmmﬂ‘%ﬂ’mﬁmﬁ?ﬂﬂ']ﬂ‘i

Lane M :4/PhiX 174/Hinf1 s&andard marker

ITW e control)
Lane wqﬁﬁnﬂ?mh; [Je[n Iea ow lsm respectlvely

: Female Thai green peafowls from SD
Lane 7-8: Same a female Thai green peafowl from SD



101

bp

726 — i

Figure 4.18C Touchdown roducts am‘i5 lified from the locus LEI73 under

annealing tempera u&g},m &m o sing Siffbrent DNA template

as followed.

L) i Wﬂ@%ﬂ% NYIRE
Batum and fighting cock (positive control), respectively

Lane 3 -4: Male and female Thai green peafowls from PL, respectively
Lane 5-6: Male and female Thai green peafowls from SD, respectively
Lane 7 : Female Cambodia green peafowl from SD
Lane 8 : Male Thai green peafowl from PN
Lane 9 : Male Thai green peafowl from WL



Table 4.8 Amount and percentage of four microsatellite loci types

102

Type aN\/%r

No PCR products 37, LEVI3¢H 1
".,-'u Ll "'ﬂl s

4D vmt\“ —

Amplified PCR products in* {MOW244 2, ADLI1(

some samples ‘

7 '»\\\\\,

Amplified PCR products it al " CW305,

samples but no polymorphis
ABDLIS 8,_ 7

Amplified PCR products inall | AL t‘":i-'

samples and polymorp ; —

Iﬂ
ﬂuavmﬂmwmm
amaﬂn‘sm NN Y

Amount %
9 39.13
4 17.39
8 14 34.78
2 8.70
23 100
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4.4.4 Sequencing by an automated sequencer

The PCR products were investigated by sequencing to confirm and
identify microsatellite bands. Both ADL23 locus and HUJ2 locus were selected for
sequencing because they gave allelic polymorphism of PCR product. In addition,

from 8 loci that gave no polymorphism was selected one locus for sequencing.

—

For sequencing, 20:;_-? DNA terg@ts used to amplify PCR
f N,
products and PCR mixturyl/ il

and selected bands by g 8%

LEI80 locus was selected because it gabe\v!_wyield of PCR product.

size of PCR products were estimated

or polyaerylamide gel at 150 volts, 2

!

hours. Then all PCR product

purified PCR products were estima F;) y 1.5%

= e
..-.-_-_,.-""_I_‘;:_‘_.“ f “-u

The concentration of p:.&tﬁed PCR products out pl (300 ng in 30 pl).

\
They are low concentraﬁn for scquenc_m ! E J!?I‘oduct yield of ADL102

locus was shown in Figure 4.14 and low purified PCR products from that locus

disappeared in %uaﬂelmnﬁsﬂﬁem (Bioservice unit)
e TS T I A e

concentration for sequencing. BSU required 5-10 pg (500-1,000 ng) per reaction of

e
[

PCR product. For this result, some loci could be sequenced. The locus selection
for sequencing was important, the locus should give high PCR product as LEI80

locus (Figure 4.15).
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Some nucleotides in sequence data of the ADL23 locus from Macrogen
Inc., Korea and sequence data of the LEI80 locus and the HUJ2 locus from
Bioservice unit, Thailand were identified using either Chromas or Acrobat
program. Some nucleotides in unclear sequences could not identify so some
alphabets were used. R in cleared sequences represented A or G nucleotide and S
represented C or G (Figure 4.20). In the qaie of unidentified nucleotide, N was
used (Figure 4.21). After that, all nucleotide/s;/gfmces in FASTA file form were

= ) s
aligned by using Clustal X prograim:—

For the ADL23yﬂ,/£R_ prgducts were amplified by using DNA

template from male and female £. ihpe;a‘t':br in Patthalung wildlife research and

— il

breeding station, male P. 'dio_r,!nué;b'e‘r R0119 in Khao Soi Dao wildlife
Y i J‘ .

) i?ihale,‘ff m. imperator number R0490 in SD
SN e iy

and male jungle fowl. The s ectied-bands -@_fggque;ncing of PCR products were

research and breeding station (

shown in Figure 4.19. After purification and sequencing, a}l sequences from jungle
\

fowl, G. gullas from G&Bank and P. m. imperato’i‘ﬁigligned. Sequences of
jungle fowl (14-, 15- G. ;llus in Figure 4.20) were coni;ared to that sequence of
chicken from GenBanki (CHKMICBA:G) for confirming fidelity of microsatellite
amplification. Most of the nucleotides of jungle fowl were similar in chicken from
GenBank {labélled | with\yéllow: bar in Figure 4.20) but-some tucleotides were
different because jungle fowl is G. g. gallus but chicken from GenBank is G. g.
domesticus (strain White leghorn). They stay in different subspecies. Moreover,
microsatellite motif in chicken from GenBank was (CA)s(CG)4(CA)y and
microsatellite motif in jungle fowl was (CA)s(CG)3(CA)7 (bold alphabet in Figure
4.20). In the case of P. m. imperator sequences, large size PCR product bands

were not selected to sequence, because microsatellite size was between 60-300
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basepairs (Hearne et al., 1992). Selected PCR product bands from male P. m.
imperator in Patthalung wildlife research and breeding station (circle number 1 in
Figure 4.19) could not read sequence (Appendix VIII). However, nucleotide
sequences from female P. m. imperator in Patthalung wildlife research and
breeding station (circle number 4 and 5 in Figure 4.19) and from male P. m.
imperator number R0119 in Khao Soi, Dao: yildlife research and breeding station
(circle number 4 and 5 in Figute 4.19), feme{;/,{‘:m imperator number R0490 in
Khao Soi Dao wildlife res@and breqding staﬁ;)r_l (circle number 2 and 3 in

Figure 4.19) could read for‘ﬁ( ‘

with jungle fowl and chi¢

nf, Sequences of number 4 and 5 were aligned

: _an‘_E in Figure. 4.20. Microsatellite motif in

P. m. imperator was (CA)TA(CA);. ‘:I‘hlﬁ motif was shown in underline pink
i f
hd :JII"J
alphabets in Figure 4.20. In addition, only one mofif was found throughout the P.
¥ i !

¥ Pz { Fﬂ" J
m. imperator sequences like one Hnot_ff in bﬁ:/ﬁuchens (bold alphabet in Figure
T Ay

4.20). Moreover the motif, there were 2 pe@s;.of nucleotide sequences in P. m.

imperator that was same s

. é;_j by green bar and the
second periods were shown by red rectangles (Figure 4;20). For observation, all
sequences of P. m. imperator were arrangéd by three parts (one set). A set
composed the blue bar, green bar and red rectangle in Figure 4.20. In sequence
number 4/théte were-1.75 Setsand inl Sequeiice|nimbeét 5, [there weré about 2.75
sets. Besides, no other nucleotide interrupted between the sets. Sequence number
4 and number 5 were from a same P. m. imperator so the size of both sequences
differed from amounts of set. Both sequences could separate in 8%denaturation

polyacrylamide gel (lane 4 in Figure 4.22).

Although female P. m. imperator in Phattalung wildlife research and

breeding station (circle number 4 and 5) were partially similar to the sequences in
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jungle fowl and chiken from GenBank but both sequences of R0119 and R0483 in
Khao Soi Dao wildlife research and breeding station (circle number 2 and 3) were
absolute different with chicken (blue asterisk in Figure 4.21). Their motif were
(A), (Figure 4.21) so microsatellite pattern differed from microsatellite P. m.
imperator in Phattalung wildlife research and breeding station (CA)4TA(CA),. As
the alignment result, sequence of P. m. impg:;?tor number R0119 in Khao Soi Dao
wildlife research and breeding station were s@af_m R0483. That was shown by

pink asterisk in Figure 4.23." b4 2

— -
For the LEI80 }/}_R prgducts were amplified by using DNA

template from male P. m. impgrato fwmbér R 0500 in Khao Soi Dao wildlife

— P

e éleqied.baﬁds for sequencing of PCR products

ad

irgle- gre‘en) ﬁzing of the sequence was 160 base
il J .l".n.

pairs. The alignment of the uqlcnnde of ’a'.sample together with microsatellite

were shown in Figure 4.22

DNA of G. gallus (GGMIC68H4)irom Genﬂﬂnknwas present in Figure 4.23. The
£)

(CA) motif of mlcrosatcylte DNA was found in P. ﬁﬁ‘mpergtor (CA); (blue bar in
Figure 4.23) and chlckeh in GenBank (CA);g (bold alphabet in Figure 4.23).

Furthermore, the similarity of-both/sequenees-was, 75, %

For the HUJ2 locus, PCRsproducts were amplified by using DNA
template from/male P.\nt: imperatormumber R 0500 fin Khao/Soi Dao station as
template as LEI80 locus. The selected bands for sequencing of PCR products were
shown in Figure 4.22 (circle number 1-7 black and red). The dominant band was
number 5 and 7 circles that were labeled by red circle. Sizing of the selected PCR
bands was 311- 103 base pairs for identification microsatellite bands. As the

results, only sequence from selected bands number 5 and 7 were microsatellite
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DNA and they were dominant bands (Figure 4.16). The sequence of number 1- 4
and 6 were not microsatellite DNA (Appendix VIII). Thus, sequence number 5 and
7 were aligned with CHKP551MS (chicken from GenBank). The (CA) motif of
microsatellite DNA was found in P. m. imperator ((CA)sGA) (blue bar in Figure
4.24) and chicken in GenBank (CA);o. Both sequences of the number 5 and 7 in

same P. m. imperator DNA template were different size. Because number 5 had

it. Amount of repeat unit was

—
shown by blue bar in red rectangle in Figure 4Wdition, nucleotide bases

behind the repeat units in.atimber 5 2 N «‘\\!"'P 89% (pink alphabet in
Figure 4.24).

Electrofluorograms of'al n were shown in Appendix
VIL

AUEINENINYINT
RINNTUUNININY
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bp

726
713 —

553 —
500 —
420 —

k] | —
249 —
200 —
151 ——
140

118
100 —

B
?151 13

N
3

i
y

B
(2

x|
‘_‘-.

=11k

eyl

Figure 4.19 Selected V 7 s ’ sequencing. (lane M)

PhiX 174/Hinf 1 standard arker, (lane 1) male jungle fmrl (positive control; circle

number 14-15), (1 ﬂﬁ&ﬁ EL ve%dﬁo , (lane 3) male (circle number
1) and (lane 4) % m ildlife research and
breeding statlon(cn'qclle number 4-5), (lane 5) RO119.male Thai green peafowl from

i e o TG} T 5 B2, cane 0

R0483 fema.ﬂ: Thai green peafowl from SD (circle number 3).
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vl smoe lwssnnlsssslssaslsasslesnsleonssleos sal guosnl

10 20 30 40 50
14-G.gallus 1 ————————————————m—————————— = RTTAGCAAAGA 11
15=G.gallus 1 Fermssrresr  mee S RTTAGCAAAGA 11
CHKMICBA-G 1 GCCTCATTCCTAATCGC_AGTTAGCAAAGA 50
4-P.Muticus 1 ——————————— e 1
B-P.Muticus 1 ————————— == ;)

Clustal Consensus

80 90 100

14-G.gallus 12 AAAAAGGAAGAATTCTCC TACACACTTGGCAGTGAGCATTCCT 61
15-G.gallus 12 AAAAAGGAAGAATT CACTTGGCAGTGAGCATTCCT 61
TC “ACTTGGCAGTGAGCATTCCT 100
4-P.Muticus 1 ——=—=====- - "CACACES . GCACAGG 33

5-P.Muticus 1 e CCA ZWQWCN AGG 33
Clustal Co . K ***%ﬁh **x Kk Kk * % *

150
14-G.gallus 62 CCTGCTT ¢ CEGCGCGCRCRCRCACAC 109
15-G.gallus 62 CCTGCTTCTC ’\‘\‘\* GCGCGCRCRCRCACAC 109
CHKMICBA-G 101 CCTGCTTCH ‘ GCGCACACACACAC 150
4-pP.Muticus 34 82
5-P.Muticus 34 81
Clustal Co

200
14-G.gallus110 ASA-—=z-G “ATACE PAQ 149
15-G.gallusl10 ASA—-——I— GAAGC A::ﬁCACAGCCAGG———— 149
CHKMICBA-G 151 ACACA! CAGAACTAGGGTGG 198
4-P.Muticus 83 CAACACATACAE__AGC(‘AG 128

5-P.Muticus 82
Clustal Co

‘ﬂﬁ‘m WEmY N
Figure 4.2QTWﬂtMiﬁﬁ§1 W’Tq}% Eﬂﬂf}a E}lcts at the

ADL23 locus. (14, 15) Jungle fowl sequences, (CHKMICBA) sequence of G.g.

domesticus microsatellite from GenBank and (4-, 5-P. muticus) sequences of female

_ﬂ

P.muticus from Patthalung station. R represents A or G nucleotide, S represents C or
G, bold alphabet: reported microsatellite (CA)s(CG)s(CA)n of chicken, underline
alphabet:microsatellite in P.muticus, consensus bases of chicken and GenBank
chicken, ficonsensus bases of P.muticus and GenBank chicken, Misequence before Il

only in P.muticus,[] other same sequence of P.muticus and chicken and stay behind

M in P. muticus, M same sequence in P. muticus. * indicates the consensus bases.
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2-P.Muticus
3-P.muticus
CHKMICBA-G 1
Clustal Co

=

2-P.Muticus 51
3-P.muticus 51
CHKMICBA-G 51
Clustal Co

2-P.Muticusl01
3-P.muticuslO1
CHKMICBA-G 101
Clustal Co

2-P.Muticusl4?9
3-P.muticusl33
CHKMICBA-G 151
Clustal Co

2-P.Muticusl49
3-P.muticusl33
CHKMICBA-G 201
Clustal Co

Figure 4. Zﬂ'}\
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10 20 30 40 50
NTTAGCAAAAAAAAAAAAAAAAAAAAAAAAAAGGAAAATTTTTTTAAAAA 50
ATTAGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAATTTTCTCTTAAAA 50
GCCTCATTCCTAATCGCACTTCTATCCTGGGCTTCTGAAGTTAGCAAAGA 50

* Kk * * * * K *

slosseleasnslsssalasnslsvsal vowe o wmalle saalssusl
60 70 80 90 100

* ok ok k Kk ok ok * ok ok ok ok ok * * K * * * *  x *

AAAAAAATTGGGAAAAAARARA] [TTTTGTTTCCAATAGCATTAATGGA 100

* * * *

0 140 150
FFIE R KK * " *
AAAAARRLE € "“' AAAAAAAGGCCGGEGGNGGGGGTTTTT- 149
acnnnn il ﬁ'ﬁ“ﬁ%ﬁ\ &\ _________________ 133

CCTGCTTCIMCATEA( t%\ G \\ GCGCACACACACAC 150

————————————————————————————————————————— 133

ﬁ‘ﬁﬁ“‘ﬁ‘%ﬁ?ﬂﬂﬁﬂﬁmm
NI AR,

the ADL23 locus and sequence of 2-P. muticus using template from R0119 male Thai

green peafowl from Khao Soi Dao wildlife research and breeding station (SD) (circle 2

in Figure 4.19) and sequence of 3-P. muticus from R0483 female Thai green peafowl

from SD (circle 3 in Figure 4.19). - consensus bases between 2-P. muticus and 3-P.

muticus and + consensus bases for 2-P. muticus, 3-P. muticus and CHKMICBA-G
(chicken from GenBank) and bold alphabet reported microsatellite (CA)s(CG)a(CA)o
of CHKMICBA-G.
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bp

420 —

Figure 4.22 Selected ~ he LEI 80 locus (circle
o

green) and the HUJ 2 | (cucle 1-7 ) for sequencmg ane M) PhiX 174/Hinf 1
standard marker. ? d the HUJ2 locus
from male P. mﬁpnﬁm nﬂﬁnmﬂﬁml;hfe research and
breeding

ﬁm'} mnm URIAINYIAY
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classelessslsmaclsssalassnlosseloevalenasles el

10 20 30 40 50
GGMIC68H4 1 GATCACACAAGCTTTCTTCCTGTAAGTGCAGCACAGCAGACC-TGGCAGC 50
P.muticus l —eemeEssTsosEswanETE GTTAGGNNAGCGCAGCAGACCCTGGCAGC 29
clustal Co * ok kK dhkhk Khkkhkhkkhkkhkk kkkkkkk
celsusslsesslonnslossslewnslmssslosssllsrsssleacsl
60 70 80 90 100

GGMIC68H4 51 ATGTN-CTAAACAAACCAAACAACAAAGTGAGCAGAGCCCTTAGCACAAA 100
P.muticus 30 ACG-TACTAAACAAACC GTGAACAGAGCCCTTAGCACARARA 78

Clustal Co * X ok ok ok ok ok ok ok % e ok kok Kok ok ke ok ok ok ok ok ok ke ke ok ok ok ok ok

: 150

GGMIC68H4 101 TCCTATG \CCAGCZ CAl ACACACACACACAC 150
P.muticus 79 : C-- 126
Clustal Co c P % * ok K e e Kk ok ok ok ok

.

200
GGMIC68H4 151 AGTTTCTGTATGGCTCTAA 200
P.muticus 127 -------—--- TGCGGE TCTGTGTGGGGCTCTAA 160
Clustal Co 2 . % Mk k Pk Kk Kk ok koK

GGMIC68H4 201 CTTTAAATGTGGTTAAGAAI
P.muticus 161 CA-———————mo—e———sscem—————

T HUEINENINGINS

¢ o Qs
Figure 4.2 lw 1 q&l‘ﬂ:ﬂ}?\g'ﬁf | R products
q lfl11@1\4&68 4) smgm?gﬂgﬁcﬁmwmsﬂelﬁm

at the LEI809locus. (
from GenBank and sequences of male P. muticus number R0500 from Khao Soi
Dao wildlife research and breeding station.- motif of microsatellite DNA in P.
muticus. Bold alphabet are reported (CA);3 microsatellite of chicken in GenBank.

Asterisks indicate the consensus bases.



CHKP551MS
HUJ2-5
HUJ2-7
Clustal Co

CHKP551MS
HUJ2-5
HUJ2-7
Clustal Co

CHKP551MS
HUJ2-5
HUJ2-7
Clustal Co

CHKP551MS
HUJ2-5
HUJ2-7
Clustal Co

CHKP551MS
HUJ2-5
HUJ2-7
Clustal Co

CHKP551MS
HUJ2-5
HUJ2-7
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 fboswelomsslosssausals sealswsslsosslasosfesani

10 20 30 40 50
1 GATTCTAGGGGGCTTCCAGGTTCCATATCAGCTTTGTGATCTTACTTGAT 50
] ————————mee e eSS e e i
1] ————— o —— oo — oo oo — e 1
[ensslosmsllsssslscwnlleces]sans) s emnml s ]
60 70 80 90 100
51 AATAGCAGGAGAAAGAACAAAAGAATAGGAAAAGCGTTAAGTGATCCAGA 100
l] ~————— e ———m e 1
L s e e 1
swllmmas e lrzzes saazl
1 140 150

CCCTTCACCCTCA 150

i CCCTATA---TCA 15
e o 77 B o i e 5

200
151 TATCATCTC TGACTGACACACACACACACA 200
16 GACACACA@AC GTAT 65
1 - = A DGR AR TRCAR G- TATAT-—-CAGA 24

k r * * * * Kk * Kk kkok

P sleansls sps]ssanl

210 240 250
201 Al SICCEAACACTCATAGAT 250
66 oo ol CACTCAGAGAT 111
25 A~ CACTCAGAGAT 72

*kkkkkk  kokkk

. AUETRENSIINAS

112 bl CCACTGATCTTTGACATCCAGGATACAACA
73 (TTAFCACTGG CTTTGAG@TCCAGGATA === 103

e AN N INYNA 2

Figure 4.24 ql'he multiple alignment of the nucleotide sequence of PCR products

at HUJ2 locus. (CHKP551MS) sequence of G. g. domesticus microsatellite from
GenBank and (HUJ2-5, HUJ2-7) sequences of male P. muticus number R0500
from Khao Soi Dao wildlife research and breeding station.- motif of
microsatellite DNA in P. muticus. Bold alphabet are reported (CA),o microsatellite

of chicken in GenBank. @ Consensus bases in both sequences of P. muticus.

Asterisks indicate the consensus bases.
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4.4.5 Application of some microsatellite primers

Microsatellite can be used in a wide variety of applications including
pedigree analysis, identification of individual animals, determining parentage, and
selective breeding to minimize effects of inbreeding.

Many green peafowls from Khao Soi Dao wildlife research and breeding
station at Chantaburi province have bég&ltﬁ elibitated and some chicks were

T
died by unknown reason. Thus@_satelhte p@ the ADL 23 locus and HUJ

2 locus were investigated
The results were fo

ADL23 locus was very low i “m. 1mp

0Ly orpﬁiw m. imperator.

lelic variation of P. m. imperator in the

ator from Khao Soi Dao wildlife
o

;-f f - ] . 1 . . .
research and breeding station 4.%5). But allelic variation
occurred in P. m. imperator froir Pﬁa'ttﬁI ildlife research and breeding station

(lane 3-4 in Figure 4.25). (i T

At the HUJ2 loqgs, alleﬁ'c‘vmittioh% Qaly in male P. m. imperator

number R0324 (lane igure rator remaining from

Khao Soi Dao wildlife resi,arch and breedmg station waslr}ot found allelic variation

of microsatellite ﬁxﬂ%ﬂm Wcﬁﬂ ZﬁQﬂaﬁpairs) of female P.

m. imperator in Khao Soi Dao w1ldh§e research and breeding statlon (lane 12, 13
o 14 P A TR b Vs B . B
these bands were not microsatellite marker DNA (results from section 4.4.4
sequencing at the HUJ2 locus).

From both loci, most of P. m. imperator in Khao Soi Dao wildlife research

and breeding station had very low allelic variation.
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Ranked
alleles

[

Figure 4.26 Silver staining of 8% polyacﬂamx

conventional PCR condition with an annealip%clmperature at é§°C and using different DNA template as followed.

Lane M :
Lane 1-2:
Lane 3-4:
Lane 5-9:

Lane 10-14:

Phix 174/Hinf 1 Sandabdariet]/| 2| )W E 719

Male jungle fowl ‘ahd male Batum, res;pectlvely (pos1t1ve controls)

lﬂ\d breeding station(PL) , respectively

R A A T TR

Female Thai green peafowl from SD

%re ing station(SD)

Remark: All alleles were sequenced. Only 5 alleles from DNA template of P. m. imperator (1ane 3-14) were microsatellite DNA.
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4.4.6 Highest percentage in each component and condition PCR

optimization

All results of PCR components optimization with 23 microsatellite loci

screened in this study were summarized in circle chart (Figure 4.27). Each PCR

component in the list below has value which got the highest percentage, for

Forward prim: Vf——“—
Reverse primer m
dNTP

Sﬂuﬂqwﬂﬂ§W%1ﬂi
Conditions
TRTHIN TN THIIN A
Denaturation 94°C for 1 min.
Annealing temperature : Tp-5°C for 1 min.
Extension : 72°C for 1 min.

Final extension | . 72°C for 10 min.
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4.5 RAPD analysis

4.5.1 Effect of different Taq polymerase on RAPD-PCR

RAPD-PCR amplification using enzyme Taq polymerase from Promega
Corporation (with buffer B) was compared with that using DyNAzyme™ II DNA
polymerase from Finnzymes. RAPD-PCR pf(}ducts were not able to be amplified
when using Tag polymerase from Promega b:dj/_/gl/(c;ssﬁllly amplified when using
DyNAzymeTM II DNA polyrrfe“rﬁs_’e,. Therefore, Dyh_i;;ymem II DNA polymerase

were chosen for RAPD am,ph{ ) rther study...

4.5.2 Effect of
PCR

of DNA templates on RAPD-

.f}:, d

Genomic DNA from bl

1'.-;-’

product patterns. The result was §_13;o§_a_/__rg_m Flggl_:g_t}:g&

A\ ' £
=
T

"v_il —

4.5.3 Template—goncentratlons =

Before RAPD primers-screening, diferrent amount of DNA templates were
tested ie. 10, 50, 100, 150 and 300 ng per each reaction (15 pi). The result was
shown in Bigure 4.3 I/ The PCR) products had' lowest yield when using 10 ng of
template DNA per reaction. Some RAPD bands disappeared when using 150 ng
per reaction whereas there was no PCR product at all when using 300 ng DNA
template per reaction. In the conclusion, the least amount of DNA template from P.
m. imperator giving high-yield PCR products was found to be 50 ng per reaction

which then was used in all further RAPD experiments..
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Figure 4.28 A 1.5% ethidium—br;)mi_de stai@—‘;lgarose gel showing RAPD-PCR
product patterns from different DNA templatﬂe‘sau‘rces. This RAPD-PCR used the
primer number 6 withr.I_f)NA templates from bloodstains and feathers of the male

P. m. imperator number I§0019 from Khao Soi Dao wildlife research and breeding

station. PCR product amplified with different template concentration shown in
lane2-5.

Lane M: 100 bp DNA ladders marker (0.1 pg)

Lane %50/ng DNA-template ffiorh blood stair of G gallus

(positive control)

Lane 2 : 200 ng template from blood stain of P. m. imperator
Lane 3 : 50 ng template from blood stain of P. m. imperator
Lane 4 : 50 ng template from feather of P. m. imperator
Lane S : 20 ng template from blood stain of G. gallus

Lane 6 : Negative control
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Figure 4.29 A 1.5% étﬁidium—bromide stained agarose gf’gljshowing RAPD-PCR
product patterns resulted :f_rom various DNA template cog_l;centrations. This RAPD
reaction used the primer number 100 with DNA templates from bloodstains of the
male P. m. imperdtor number ROQ19 from Khao Soi Dao wildlife research and
breeding station.

Lari¢ M: 1100 bp DNA:laddérsimarker

Lane 1: Negative control

Lane 2: PCR products amplified with 10 ng DNA template
Lane 3: PCR products amplified with 50 ng DNA template
Lane 4: PCR products amplified with 100 ng DNA template
Lane 5: PCR products amplified with 150 ng DNA template
Lane 6: PCR products amplified with 300 ng DNA template
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4.5.4 PCR Condition for RAPD primer screening

After primarity testing with DNA templates and DNA polymerase enzymes,
60 RAPD primers were screened using the same PCR condition as in Table 4.9.
However, some of RAPD amplifications could not give the same RAPD patterns
even when the same primer and PCR condition were used. The reproducible

problem of RAPD was reported in @H l///

‘-.J

—

4.5.5 RAPD-PC

The patterns of Todt | sixty screened primers were

grouped into three result |

4.5.6 Selection

Only 2 pnmersk S\c prlm | primer ﬁmnber 13) from sixty
screened primers showed genetic D-PCR products.

nm high (Figure 4.30 and

20, 1 o PR SNy o e

4.30). On the othe1941and, the primer number 13 was found it could amphfy some

samptes et 035 1 7173 £ URIINYIRY

. '
However, the genetic va]atlon among samples was
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Table 4.9 Concentration of each chemical component in a RAPD-PCR reaction

Component Final Concentration
DNA template 50 ng*
DNA polymerase 0.15 unit of DyNAzyme™ IT*
DNA Polymerase.
10X Mg?* free buffer 1Xt

Mg \‘ /// 1.5 mM?

Primer ‘/_ﬂ’ Mt

dNTP

Table 4.10 Amounts and’

Type -~/ *Primer number & Amount %

No RAPD-PCR products ¢ = [4,5,7,8,9.10, 11, 12, 14, 39 65

uEJ ’g P;]; 30, 35@%%@
ARANN{ELBESTI |8

58,99

w{

-Amplified PCR products 2,3,6,15, 16, 18, 23, 24, 19 31.67
without genetic polymorphism 25.31,32, 33,34, 51,52,
53, 54,98, 100

-Amplified PCR products with | 1,13 2 333
genetic polymorphism

60 100
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Figure 4.30 A 1.5% ethidium bromide stamed agarose gel showing RAPD-PCR

product patterns from the pnmer number 1. Different DNA tgmplates were shown

in lane 1-13.

Lane M :

. Positivecontrol

Lane 1
Lane 2 -
Lane 4 -
Lane
Lane
Lane 9

Lane 10 :
Lane 11 :
Lane 12-13:
Lane 14 :

Lane m :

100 bp DNA ladders marker (0.2 pg)

3:"Male and female Thai|green peafowls from PL, respectively
6: Male and female Thai green peafowl from SD, respectively
7. 1% “Fetaale Cambaodialgréen peafowl from SD

8 : Male Thai green peafowl from PN

: Male Thai green peafowl from WL

Male Thai green peafowl from SN

Male Thai green peafowl from HH

Male and female Thai green peafowl from HK, respectively
Negative control

100 bp DNA ladders marker (0.4 pg)
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Figure 4.31 A 1.5% ethidium bromide stained agarose gel showing RAPD-PCR

product patterns from the primer number 13. Different DNA template from (lanel-

13).

Lane M :
Lane 1-2
Lane 3-4
Lane
Lane
Lane
Lane ; 8-9:
Lane 10 :
Lane 11 :
Lane 12-13:
Lane 14 :
Lane 15 :

100 bp DNA ladders marker (0.2 ig)

: Male and female Thai green peafow] from PL
: Male and female Thai green peafowl from SD
:(oFémale Cambodia green peafowl from SD
6 : ‘Male Thai green peafowl from PN
7 o¢ ~Mele Thaigreenpeafowh from WL

Male and female Thai green peafowl from HK
Male Thai green peafowl from SN

Male Thai green peafowl from HH

Male and female Thai green peafowl from SD
Positive control

Negative control
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4.5.7 Reproducibility of RAPD

Some RAPD-PCR amplifications were found the different RAPD patterns
when using the same primers and PCR conditions. Among 60 decanucleotide
primers, the primer number 2, 3, 15 and 25 showed low reproducible rates whereas

the RAPD primer number 1 and 6 were found to be highly reproducible.

4.5.8 Ghost bands N ”//

iV :-o;,,-_-_; (ghost band) appeared in

negative controls in the r 59 \ e was some ghost bands
occurred only in the pri v 3 \\ as repeated for three

\

times, ghost bands appe >rn.  Ghost bands were

shown in Figure 4.32.

ﬂ‘lJEJl’JVIEWﬁWEJ’]ﬂ'a'
ammn'sm UA1INYAY
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M1 23 45 6

Figure 432 A 1.5% ethidium bromide stained agaroseigelr showing RAPD-PCR
ghost bands only in (lane 2-3) from primer number 6. In the negative control in 1%,
2" and 3" RAPD-PCR amplification (lanel-3),/in the RAPD products from DNA
of P. m. imperator (lane 4-5), in the RAPD product from DNA of G. gallus (1ane6).
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