CHAPTER III

Results

3.1 Gient tiger shrimp DNA extraction

Total DNA was extracted from the pleopods using a proteinase K-phenol-
chloroform extjraction procedure. From agarose gel electrophoresis as compared
with standard'i DNA markers (A/Hind!ll), the extracted DNA migrated as high
molecular weight fragments of greater than 23.1 kb .(Figure 3.1). The OD,em
ratio was higher than 1.8 indicating high purify. The DNA yield was about 15-30
LLg/pleopod. rI:‘he quality of obtained DNA was suitable for molecular procedures
for the development of microsatellite DNA markers, e.g. restriction endonuclease

" digestion, cloning and being a template for PCR amplification in order to test the

assessment of microsatellite alleles as described in Chapter II.

3.2 Preparatloxi o.f restricted DNA fragments for cloning

For cloning, genomic DNA from one P. monodon {60 pg) was digested
with a mixture of 4 restriction enzymes, including Alul, Haelll, Rsal, and Hincll
(25 units each), and 2 restriction enzymes, including Alul and Rsal (25 units
each), all ot Which produced blunt ended DNA fragments. The DNA fragrnents.
were separated on a 1.5% low melting agarose gel with a 100 bp size standard
ladder (Figure 3.2 ). Genomic DNA fragments of 300-700 bp were recovered from
the gel and the yield of recovery DNA was estimated to be 100 ng/pl using
agarose gel electrophoresis as compared with standard DNA markers (A\/HindII)
(Figure 3.3} |
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Figure 3.1  Ethidium bromide staining of extracted DNA from P. monodon
pleopods. The DNA were subjected to electrophoresis on 0.8% agarose gel at 100

volts for'2 hours.

Lane M: DNA markers (K/HindHI)

Lanes 1-7 : ext.ractec:i shrimp DNA
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Figure 3.2 Ethidium bromide staining pattems of one individual P. monodon
DNA separately digested with restriction enzymes. The DNA was subjected to

electrophoresis on 1.5% agarose gel at 100 volts for 2 hours.
Lane M : DNA markers (100 bp ladder)
Lane 1 : shrimp DNA digested with Alul, Haelll, Rsal and Hincll

Lane 2 : shrimp DNA digested with Ajul and Rsal
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Figure 3.3 Ethidium bromide stainning of the recovered DNA fragments of 300-
700 bp from low melting agarose gel. The DNA was run on 15% agarose gel at
100 volts for 2 hours.

Lane M : DNA markers (100 bp ladder).

Lane 1 : recovered DNA fragments of P monodon DNA digested with of
Alul, Haelll, Rsal and Hincll

Lane 2 : recovered DNA fragments of P. monodon DNA digested with of Alul
and Rsal.
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3.3 Library construction and screening

3.3.1 Lihrary A

The ligation mixture of 4 restriction enzyme digested DNA fragments
of 300-700 bp' were blunt-end ligated with Smal-digested and phosphatased
pUC18 DNA vector. Portions of the ligation mixture were transformed into E. coli
DH5-t cells'by both CaCl, and electroporation methods but the forrmer gave low
number of transformants. The transformed cells were spread on LB agar plates
contain 50 ul/ml ampicillin and screened for microsatellites by colony
hybridization with “P_end-labeled {CT),; and (GT);; oligonucleotide probes. A
total of 60 positives clones (1.14%) from 5,250 transformant clones were obtained
using (C.JT)15 probe. An example of the results of colony hybridization was shown
in Figure 3.4 a. When (GT),; probe was used, a total of 341 clones (3.22%) from
10,590 transformant clones were positive. An‘ example of the results of colony

hybridization was shown in Figure 3.5b.

3.3.2 Library B

For library B, DNA fragments prepared for ligation were obtained
from 2 restrition enzyme digestion and host cells were changed to E. coli
XL1-Blue cells. Transformants were selected with LB agar plates containg
125 [lg/ml Eetracyclin and screened for microsatellites by colony hybridization
with a P end-labeled ' (GT),; oligonucleotide probe. ‘A total of 396 clones
(7.92%) from 5,000 transformants were positive, Individual positive clones

which gave strong hybridization signal were picked for DNA sequencing.

-~

34 Characteriz'atlon of microsatellites in P. monodon

3.4.1 Type of microsatellite arrays from library A.

Sixty of the 5,250 clones which were idéntified as putatively positive to a

(CT),s; probe were isolated and subjected to DNA sequéncing, Sixty clones
were  sequenced and sixteen (26.7%) contain contained two or more

microsatellite regions.
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Figure 3.4 Autoradiographs of colony hybridization screening for microsatellites

from P. monodon genomic library A, Colonies which gave strong hybridization

signal as indicated by the arrows were picked up for sequencing.

a. Screening with a 2p abeled (CT),,
b. Screening with a “p labeled (GT),,



42

Although, the library was screened for (CT/AG), microsatellites, several
other microsatellite motifs were also obtained. A sequence was scored as a
microsatellite when the numbers of repeats were 26 for dinucléotide repeats, =4
for trinucleotide repeats, and 23 for tetra, penta and hexanuclectide repeats
(Stalling et al., 1991; Estoup et al, 1893). In this study, one clone contained
tetranucleotide microsatellites, fitheen clones contained dinucleotide

microsatellites.

Sixteen‘ isolated microsatellite sequences were classified into three
categories according to Weber (1990), namely, perfect, imperfect and combound
repeats (Figuré 3.5). Perfect repeats are uninterrupted stretches of the repeat
units, while imperfect repéats contain one to three intervening bases within
the stre}:ches. Compound repeats have different motifs adjacent to each
other. Examples of the sequences of perfect, imperfect and compound
microsatellite repeats as shown in Figure 36. The types and repeat units
were showﬁ in Table 3.1-3.3. Most of the P monodon microsatellites found
in this study were imperfect repeats (12 loci, 76%, Table 3.2), two loci were
perfect repeats (12.5%, Table 3.1) ~and two loci. were compound repeats

(12.5%, Table 3.3).

Table 3.1 Perfect microsatellites isolated from Library A using (CT),, as a probe.

~

Type Characteristic of repeat unit - - No. of clone

dinuclectide . (A}, 1
(CT}, 1




Table 3.2 Imperfect microsatellite isolated from Library A using (CT),;as & probe.

~ Type Characteristia of repaat unit No. of clone
dinucleotide (AQ), 3
(CT}, 4
aT), 5

Table 3.3 Compound microsatellite isolated from Library A using (CT)gas a

Type Characteristic of repsat unit No. of clone
di-dinucleotide {CT), (AT), 1
di-tetranuclectide | {CT),, {CCCT), CCACTC (CT),, 1

-

Table 3.4 Perfect microsatellites isolated from Library A (GT),; as a probe.

" Type Charscteristic of repeat unit No. of clons
dinucleotide {CT), 1
| ‘ (AC), 3
(AQ), 3
(amn, 13

Table 3.5 Imperfect microsateliites isolated from Librar'y A (GT), as a probe.

Type Charactsristic of repeat unit No. of clone

dinucleotide (AT), 2
(AC) 3

{CT), 1

(am), 1

di-dinuclectide (AC/ATH, 2
(AC/AT), 1

. (AT/QT), 3
Di-trinucleotide {aT/QATn 1
mixnucleotide {AC), AAA (AC),, (AT), (ACT),GTG (ACT), 1
{AC)N (AT), (QT) N (CT),, 1
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Table 3.6 Corhpound microsatellites isolated from Library A (GT),;as a probe

Type Characteristic of repeat unlt +  No. of lod
di-dinuclectide (AT) ATTA (AC), N i
{aT)(Aq), ' 1
(AT), (GT) A (ODA 1
(CT) JAQ), 1
{aT),(AC), 1
{AC),N (AC), 1
{AT)L(AT),, 1
(AC),ATCACATIAC), 1
{GT)AACA(AC), 1
{AC){AT),, 1
(ACHGT),, 3
(AT} (Ca), 1
{AC)QIAC) (AT)a4 1
1 {AC), N(AC) (AT}, 1
(GT),N(GT),, 1

g
1
1
1
1
1
1
1
1
1
1
1
1

(GT),N(GT), TTATIGT),,

(AC)(AT),

{QT),,N(QT),

| (AC)(AT),

di-trinuclectide | (TGA)GGA(TAM),CGACAT(TA),
‘ {AC), AAAIAC),AT,IACT),GTG (ACT),

‘ {GGT)IAT)L(GT),

ui-trinucleotide {TGT), TTTACC(TAT),

mixnucleotide (CTILAT),(OT)y

(AC),,(QT),(AC),

(AC) N(AT),,(AG},

(AC),N(AT),{GT), N(CT),,

(AT), (AG)AT), AGT),ALOT),,

.

3.4.2 Type of microsatellite arrays from library B

Two hundred and twenty-five of the 6,390 clones which were identified as
putatively positive to a {(GT), probe were' isolated and subjected to DNA
sequencing. Seventy-six clones (37.8%) were found to contain microsatellites.
In this study, four clones contained trinucleotide microsatellites, sixty-seven
clones contaiﬁed dinucleotide microsatellites, and five clones contained mixed
nucleotides as shown in Table 3.4-3.6. Of 76 loci, 20 loci (26.3%) were perfect
repeats, 30 loci (39.5%) were imperfect repeats and 26 loci (34.2%) were

.compound repeats (Figure 3.7).



Figure 3,5 DNA sequences of perfect, imperfect and compound microsatellites
a. compound microsatellite
b. perfect microsatellite
c¢. imperfect microsqatellite
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Two hundred and twenty-five of the 6,390 clones which were identified as
putatively positive to a (GT),; probe were isolated and subjected to DNA
sequencing. Seventy-six clones (37.8%) were found to contain microsatellites. In
this study, four clones contained trinuclectide microsatellites, sixty-seven clones
contained dinucleotide microsatellites, and five clones contained mixed
nucleotides as shown:in Table 3.4-3.6. Of 76 loci, 20 loci (26.3%) were perfect
repeats, 30 loci (39.6%) were imperfect repeats and 26 loci (34.2%) were
compound rep@aats {Figure 3.7).

One hﬁndred and twenty one of the'2,400 clones which were identified as
putatively positive to a (GT), probe were -isolated and subjected to DNA
sequencing. Fourty clones were found to contain microsatellites. The library was
screened for (GT/AC) microsatellites, several other microsatellite motifs were
shown (Table 3.7 to 3.9).

Of 40 loci, 11 loci (27.5%) were perfect repeats, 17 loci (42.5%) were

1rnperfect 1epeaats and 12 loci {30.0%) were compound repeats (Figure 3.8).

Table 3.7 Perfect microsatellites isolated from Library B Using (GT),.as & probe.

Type Charscteristic of repeat unit No. of clone
dinucleotide {AT), 1
] (AC), 3
(@), 7

Table 3.8 Imperfect microsatellites isolated from Library B Using (GT),as a

probe.
Type Charscteristic Ne, of clone
mona-nucleotide {a), 1
m, 1
mono-mancnucleotide (a/a), 1
dinucleotide ch, 1
(AC), 2
(T, 6
(AT), 3
di-dinucleotide {AC/aT), 1
di-trinucleotide (AQT), (GT), 1




Table 3.9 Compound microsatellites isolated from
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Library B Using (GT)as a

probe.
Type Charscteristic No. of clone
mono-moncdinucleotide (1), (A, 1
(AC)IA), 1
di-dinucleotide {AT), 4QT),, 1
(AT)(QT),, 1
(aT),,(CT), 1
(AT),{OT)y, 1
{AT)JOT)(AT), 1
di-trinucleotide (AC),(TAC), 1
di-hexanuclectide (QTATGC)LATY,, 1
mixetdinucleotide (GT),|CTIGT),), 1
monio-di-tetranucleotide (@T),,N,(GT), (CCaT), 1
di-tetra-hexanucleotide (GT), A(AGTGTQ)(ACTC),, 1

3.4.3 Distribution of microsatellite sequences
3.4.3.1 Distribution of (CT/AG), sequence

From librar§ A, a total of 16 (CT/AG), microéateuite arrays were identified.
A rough estimate of the average distance between arrays (CT/AG), arrays
occurring in the genome was calculated. The partial genomic library of
approximately 5,250 clones containing an average insert size of 500 bps was
constructed, representing 5,250 x 500 = 2,625 x 10° bp of giant tiger prawn
genomic DNA. The c;rude average distance between neighboring microsatellites
can be estimalted by dividing the total length of screened DNA by the number of
isolated micrcisate]lites. Thus, in the cloned fraction of the giant tiger prawn
genome, (GT/AG)n microsatellites occurred on an avérage of every 164 kb. The
average distances of (GT/AG)n microsatei]ite in the genomes of various
invertebrate species, fish and mammaels were compared with that of giant tiger

'shfimp as shown in Table 3.10.
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3.4.3.2 Distribution of (GT/CA)n sequlence'

A total of 76 (GT/AC), microsatellite arrays were identified from the partial
genomic library of approximately 6,390 clones containing an average insert size of
500 bp. representing 6,390 x 500 = 3.195 x 10° bp of giant tiger shrimp genomic
DNA. Thus, in the cloned fraction of the giant tiger prawn genorme, (GT/AC),
microsatellite_s occurred on an average of every 42 kb. The average distances of
+ (GT/AC), micfosate]lites in the genomes of various invertebrate species, fish and
mammals were compared with that of giant tiger prawn as shown in Table 3.10.

3.4.4 Repeat lengths

3.4.4.1 Library A

The longest perfect stretches of (CT/AG), microsatellite arrays which were
identified frén} the sixteen clones were plotted according to classes and numbers
of uninterrupted repeat units as shown in'Fig'ure 3.6: The number of (CT/AG),
repeats ranged from 6 to more than 48 repéat u.nits. Most of the arrays of
(CT/AG), were imperfect motifs. The most common size class for (CT/AG),
microsatellitesi isolated from library A was 12-17 repeats.

The longest perfect stretches of (GT/AC), microsatellite arrays which were
identified frorh the library A and B were plotted according to classes and
numbers of uninterrupted repeat units as shown in Figure 3.7 and 3.8. The
number of (GT/AC), repeats ranged from 6 to more than 96 bp in library A and 6
to more than 85 bp in library B. Most of the arrays of (GT/AC), were imperfect
mot;'fs which made up 39.5% of a total of 30 loci and 4?:'.5% of a total of loci. The
most common.size class for (GT/AC), microsatellites isolated from library A and B

were 36-45 and 46-55 repeats.
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Proportion of each category. the most :;:nmmnn category classes, and the
longest size categories for (CT), and (GT), microsatellites in giant tiger prawn
were compared with microsatellites from other species : honey bee iEEstDup et al.,
1993), human (Weber, 1990), pig (Wiﬂteril et al., 1992), Atlantic salmon (Slettan et
al. 1993), rainbow trout {Morris et al., 1996) and Atlantic cod (Brooker et al., 1994)

as shown in Table 3.11.
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Figure 3.6 Frequency of different size classes of the longest
uninterrupted (CT/AG)n microsatellite arrays from P. monodon from library
A. Size classes are represented as number of repeat units,
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Table 3.10 Average distance in kb between (CT), or (GT), microsatellites in

genome of invertebrate, various fish and mammal species compared to giant tiger

prawn.

Species Average distance (kb} Source
Invartobﬁm N
Chanl tiger p:rawn {Penasus mono:ion) 928 Of.(GT)n Mrs. Amornrat’ Thesis
Giant tiger p:rawn (Penasus monodon} 1684 (CT), The pragsent study
Giant tiger prawn {Panagus monodon) 42 of (GT), - The present study
Honey bee (Apis mellifara) 34 of (GT),; Estoup et al,, 1993
European flat oyster (Ostrea adutis) 139 of (GT), Bacini et al., 1995
Fish
Atlantic cod .(Gadus morhua) 7 of (GT), Brooker et al., 1994
Atiahtic salmon {Salmo salar) 90 of {GT), Siettan et al., 1593
Brown trout {Salmo trutta) 23 of (@T), Moriss et al., 1996
Mammals
Human {Homo sapiens) 28 of (GT), Weber, 1800
Porcine (Sus sp.) 46 of (QT), Wintero et al,, 1992

Table 3.11 Percentage of different categories and sizes'_ of (GT), microsatellites in
honey bee, human, pig, Atlantic salmon, rainbow trout and Atlantic cod

compared with giant tiger prawn genome.

OGlant tiger prawn Honey Human Plg Atlantic Ralnbo Atlantic
1y (@ bea salmen w cod
trout
n 16 76 23 114 105 45 51 64
% perfect 125 283 48 64 71 80 56.9 484
% imperinct 75 395 22 25 19 20 314 453
% compound 125 342 10 11 10 0 11.7 6.3
Most common 12-17 36-45 7-9 12-15 16-18 . 69 24-29 6-11
size class (21-24)* {30-35)*
Largest >48 >9 B85-87 27-30 28-30 >33 >60 >80
size class

The crifterion which define an imperfect repeat were altered to incorporate four or five

intervening bases rather than three.
(1) €1 , microsatellite probe

(2) (GT), microsatellite probe
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3.6 Polymorphism of microsatellites in P. monodon

PCR primers were designed from the unique flanking sequences of 3
microsatellites loci from library A; Pmo 131, Pmo 142, Pmo 195 and from library B,
Pmo 517, Pmo:519, Pmo 524. Primers for amplification of microsatellite loci by
PCR were shown in Table 3,12 and 3.13. Although partial or complete sequence
data were obtained from 132 microsatellite clones, several of them (more than
90%) had at least one cloning site located adjacent to or very close to the
microsatellite sequence, thus preventing the design of primer from unique
flanking sequences. Most of the flanking regions of microsatellites in clones that
contained 2 or more microsatellites regions were too short to be used for primer
design. Some microsatellites were flanked by sequences consisting mainly of the

same bases contained in the microsatellite, making the primer design difficult.

From 3 primer sets tested, 2 primer sets namely Pmol131, Pmol195 from
library A produced fragments whose sizes were as expected whereas the others
gave nonspecific amplifications. Only 1 of 3 microsatellite primer sets from
library B, namely, Pmo 519 produced fragments whose sizes were as expected.
The PCR conditions for each primer set such as annealing temperatures, ratios of
unlabelect to radicactive labeled primer énd magnesium concentrations were

optimized as shown-in Table 3.12, 3.13.

Pmo 131 locus. :

This locus contained trinucleotide repeats, (GTT),,.  The nucleotide
sequences of the microsatellite clone and the primers designed from the flanking
regions were shown in Figure 3.9. The initial annealing temperatures for Pmo
131 locus were estimated to be 53°C and 51°C for forward andl reverse primers,
respectively, \PCR amplifications of Pmo 131 locus were performed at 51°C, under

the standard PCR conditions for both labeled primers. Nonspecific amplification
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Table 3.12 Nucleotide sequences of P. monodon microsatellite primers

amplification of loci by PCR from library A

Locus Repeat units 5-3' Primer ‘ Annealing Expected size
: temperature (°C ) (bp)
Pmo 131 | (GTTN7 f TQTAGQTAGACTGATCATGCG 51 72
. r GATAGACCCAATAAGACACA
Pmo 142 | (GT), f ACGGAAAGTCATTATTTGC 49 87
r AAGACAGAATCCCAAGTCG .
Pmo 195 | {GTy { CAAACACTATCTCACATTCT 51 112
1 CTCTATCCTCACACTGCTAA

f = forward primer

[ = reverse primer

Table 3.13 Nucleotide sequences of P. monodon microsatellite primers for

amplification of loci by PCR from library B

Locus . Repeat 5.3 Primet ) Annealing Expected size {bp)
" unita tempeatatuie {°C}
Pma 617 @n, { GATAGGTTGTACTCACAT - 56 172
! ACAGOCAACGCAAGCAGC |
Pmo 519 (GT),, f CAGACATGAACCTACCGTTA 56, 166
' r CGAGCTOCATGTAACGTATA
Pmo 524 (GT)y, f CAGGCCTCGCTATCCTACC 53 185
t AGCAOCATTGACATGATACG

{ = forward primer

I = reverse primer

fragments weré detected from 6 unrelated individual templates as shown in
Figure 3.10. Optimization of PCR conditions were carried out to get rid of the
nonspecific products by decreasing the annealing temperature to 50°C but the
expected fragments were not amplified. A touch down PCR temperature profile
was also used for amplification at the Pmol3t locus, however, at annealing
temperature -of 52°C and 50°C, the amplification patterns obtained weré not

scorable (Figure 3.11 a, 3.11 b).

t
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5
TAC AGC TAT TCT TAT CGA GCG AAA TGT CAT TGT TTG ACT ATG TGT
AGT AGA CTG ATG ATG CG GAT GAT (GTT),,GAT AGA TGA CAC TGA TAA
5!
CCT ATC TGG GTT ATT CTG TCT TAA CGT TCA GGT GTT ATA CTG TGT

Figure 3.9 The nucleotide sequences of the microsatellite clone, Pmo 131 locus

and the posiition of primers designed from the flanking regions (under lined).
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a ]
ACET 123456123456

bp

140

120

Figure 3.10 P_CR amplification patterns of Pmo 131 locus from six unrelated
individual P. monodon DNA at 51°C. Annealing temperature under the standard
PCR conditions was 51°C. The M13 sequencing ladder was used as standard
size marker. -

a. “P-labeled forward primcr

b. “P-labeled reverse primer
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Figure 3.11 PCR amplification patterns of Pmo 131 locus from eighteen unrelated
individual P. monodon DNA. Forward primer was #p.labeled and the arrow

indicated stutter microsatellite alleles. The M13 sequencing ladder was used as
standard size marker. '

a. Using the touch down PCR conditions at 52°C

b. Using the touch down PCR conditions at 50°C
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Pmo 142 locus

This locus contained dinuclectide repeats, (GT),,,  The nuclectide
sequences of the microsatellite clone and the primers designed from the flanking
regions are shown in Figure 3.12. The annealing temperature for Pmo 142 locus
were estimated to be 49°C and 51°C for forward and reverse primers,
respectively. PCR amplifications of Pmo 142 locus were performed at 2 different
annealing temperatures, 49°C and 51°C, under the conditions for both p.Jabeled
primers. Nonspecific amplification fragment were detected from 12 unrelated
individual terﬁplates. Although the annealing temperature was decreased,
nonspecific products were still observed and alleles could not be scrored as

shown in  Figure 3.13.

f

5
ACG TAT CTA CTG ACG GAA AGT GAT CAT TGT TTG CA ATC TTG ATG AGT
GGA CGT AGT AGT CGG A (TG),, AGA TGA AAG TAC GAC TGT GGA -

-
CG CGA CTT GGG ATT CTG TCT T AA TGA CCA'GGT GTT

Figure 3.12 The nucleotide sequences of the microsatellite clone, Pmo 142 locus

and the primers designed from the flanking regions (under lined).
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Figure 3.13 PCR amplification patterns of Pmo 142 locus from twelve unrelated
individual P. monodon DNE ‘at 49°C for the initial am";aaling temperature under
the ' standard  PCR conditions by using “P-labeled reverse primer. M3
sequencing ladder was used as standard size marker.
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Pmo 195 locus

The Pmoi95 locus consisted of {GT),, 1epeats. The nucleotide sequences
of the clone and primers designed from the flanking regions are shown in Figure
3.14. PCR ampliﬁcat.ions of Pmo 195 locus were performed at the initial annealing
temperatute of 51°C and 53°C for “plabeled forward and reverse primers,
respectively, under the standard PCR condition.. The results showed intense
nonspecific products but faint stutter bands which were the indication of
microsatellite ‘alleles appeared (Figure 3.15a, b). The alleles from PCR
amplifications were not scorable because of the interference from nonspecific
amplification products. Optimization of PCR conditions were done in order to get
the scorable products by changing the annealing temperatures, the concentration
of MgCl,, decreasing the concentration of primers and Tween 20 as summerized
in Table 3.14. At the final optimized conditions, the stutter bands of PCR
amplifications were scorable but nonspecific amplification fragments were still
strongly detected as shown in Figure 3.16. The PCR;-patterns of 24 unrelated
individual P. mionodon showed polymorphic fragments which were scored for the
allelic genotypes as shown in Table 3.15. It was found that 15 alleles were
ambigously scored from a total of 48 possible alleles. Four individual (128/128,
123/100, 126/119, 124/98) were heterozygous. The sizes of the observed alleles
ranged from 97 to 128 bp. Homozygosity of Pmo195 45.8% and heterozygosity
20.8%
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GAT AGG AGT CGG ACA GAC GAA CGG CAA ACA CTA TCT CGC ATT CT
TCC CA (TG),, TAA CGA ACA TGC ACT ACC TTA CGA GTG TGA GG
3f
ATAG AG T AAG AGC AGG TAT ACT GTC CTA CAG TGA AGA AG

Figure 3.14 The nuclectide sequences of the microsatellite clone, Pmo 195 locus

and the prlmers designed from the flanking.regions (underhned)
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Figure 3.16 PCR amplification patterns of Pmo 195 locus from 10 unrelated
individual P. monodon DNA 51°C annealing temperature under the standard

PCR conditions. Arrows indicated microsatellite alleles.

a. “P-labeled forward primer
b. “P-labeled reverse primer
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Figure 3.16 PCR amplification patterns of Pmo 195 locus from 24 unrelated
individual P. monodon DNA (lane 1-24) at 51°C annealing temperature under the
standard PCR conditions. The M13 sequencing ladder was used as stardard size

marker.



Table 3.14 Optimization of PCR conditions for Pmo 185 locus
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Trial | Labeled PCR conditions Results Description
No. prirnet )
1, F Ta = 51°C PCR amplification of abeled forward Figure 3.15
primer gave better result. :
R | Ta=8°C :
2 F At 51°C the concentration of At 15 mM of MgCi2, the results wete Data not
MgCl, the hest. {The standard MgCl2 shown
(a} de-crsased to75and 5 mM | concentration in PCR amplification was
(b) incresse to15and 20mM. | 10mM) |
3 F Ta = 53°C with 16 mM MgCi2 | The result waa worse than that of Data not
standard condition in figure 3.15 shown
4 F Ta = 51°C with 15 mM MgCi2 The result was worse than that Data not
| and without Tween 20 ofstandaid condition in figure 3.16 shown
5 F Ta = 51°C and adjust the With the ratio of 1:2 (F:R), the 1eslts Figure 3.16
unlabaled forward primer wete better
‘concentration {F:R} to the ratio
of 1:2, 1:4 and 1.8 with 15 mM
MgCi2 —

Pmo 517 loéﬁs

This' locus contained <dinucieotide repeats,(GT);,, ~ The nucleotide
sequences of the microsatellite clone and the primers designed from the flanking
régions are shpwn in Figure 3.17.  The initial annealing temperature for Pmo 617
locus were estimated to be 51°C and 53°C for forward and reverse primers,
respectively. PCR amplifications of Pmo 517 locus were performed at two
different annea:\ling temperatures, 51°C and 53°C, under the standard PCR
conditions for both labeled primers. The results in Figure 3.18 revealed intense
bands of PCR amplification products, but the alleles from PCR amplifications of

the labeled reverse primer had more nonspecefic amplification products than did
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forward primer. Optimizati-én of PCR conditions were done in order to get the
scorable products by changing the annealing tfempere{tures and the concentration
of MgCl, but the nonspecific amplification fragments were still detected while

expected fragments were not amplified as shown in Figure 3.19.

Teble 3.15 Microsatellite variation of Pmo195 locus in 24 unrelated individual

prawns
Individual prawn Genotype™
1 . 98/98
2 __:HEIHB
3 121121
4 no amplification product
5 98/38
8 108/108
7 97.:'97
8 no amplification product
9 128/128
10 10710
11 1184118
12 1211121
130 1214121
14 no amphtication product
16 123/109
18 no amplification product
17 126/113
18 no amplification produtct
19 117117
20 no amplification product
21 no amplificaticn product
22 o amplification product
23 122/100
24 124/68

* Genotype were scored from the amplification pattern in Figure 3.16

~
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5
TCG ATA GQT TGT ACT.CAC AT GTGC ATA CAC ATA TTG CAA CAT TGT AAT GCA
GAG CGT GTG AAT TTC AA (GT),, TT GAG AT GG AGA AAG AGA GTG GTG AGT
GAG ATG CGC GCT GTT TTA G(T), GCA TGC T GC TQC TTG CGT TGC CTQ T CT TAG
Sr
CCT TGA -

Figure 3.17 The nucleotide sequences of the microsatellite clone, Pmo 517 locus

and the primers designed from the flanking regions (under lined).

-



Figure 3.18 PCR amplification patterns of Pmo 517 locus from 10 unrelated

individual P. monodon DNA at 51°C for the initial annealing temperature under
the standard PCR conditions.

" a. “P-labeled Reverse primer
b. ®P-labeled Forward primer
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Figure 3.19 PCR amplification patterns of Pmo 517 locus from 12 unrelated
individual P. monodcn DNA by using “p.Jabeled forward primer at 51°C
annealing temperature under the standard PCR conditions. The M13 sequencing

ladder was used as standard size marker.
| =i
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Pmo 519 locus

The locus contained dinucleotide repeats, (GT),. — The nucleotide
sequences of the microsatellite clone and the primers designed from the ﬂanking
regions are shown in Figure 3.20. The annealing temperature for Pmo 519 locus
. was estimated. to be 53°C for reverse and forward primers, respectively. PCR
amplifications of Pmo 519 locus were performed at annealing temperature of 63°C
the standard PCR éonditions for both labeled primers. The results in Figure 3.21
revealed inténse’ bands of PCR amplification products with stutter bands of
microsatellite alleles. The alleles from PCR amplificadoﬁs,of the labeled reverse
primer were not amplification patterns obtained, However, the alleles from PCR
amplifications of the labeled forward primer were not scorable because of the
interference from nonspeciffc amplification products. Optimization of .PCR ‘
conditions were done in order to get the scgrable f)roducts by changing the
annealing temperatures, the concentration of Tween 20 as summerized in
Table 3.16. At the final oplimization conditions, the microsatellite alleles at
Pmob19 were émplifiable and showed polymorphic PCR products (Figure. 3.22).
However, nonspecific products were still strongly amplified and interfered with
the microsatellite score.  Allelic genotypes from .10 unrelated individual
P. monodon were scored from the PCR patterns in Figure 3.22. It was found that
9 alleles were not unambigously scored from a total of 20 possible alleles. Three
individuals (1367129, 131/115, 133/111) were heterozygous. The sizes of 10
observed alleles ranged from 111 to 138 bp. The sizes.of the first band of each
allele which were obtained from the PCR amplifications were determined using
the M13 sequencing markers as shown in Table 3.17. Homozygosity of Pmo 519
30.0% and heté}ozygosity 40,0%. |
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5
ACC ACG GCAG GCT CAG ACA TGA ACC TAC CGT TAA AAG AAG AA
AGA AGA (GT), CGT TCG GTC TGG CAT ATG TGG CTG CGG GG

3!
ATC CGA GCT CGOA CGT ACA TTG CAT ATG CTG TGT TC

Flgure 3.20 The nucleotide sequences of the microsatellite clone, Pmo519 locus

and the primers designed from the flanking regions (under lined).
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140

130

Figure 3.21 PCR amplification patterns of Pmo 519 locus from 12 unrelated
individual P. monodon DNA at 53°C annealing temperature under the standard
PCR conditions. The M13 sequencing ladder was used as standard size marker.

a. “p-labeled forward primer
b. “P-labeled reverse primer



Table 3.16 Optimization of PCR conditions for Pmo 519 locus

7

Trial | Labeled PCR condition Reguits Descrip-tion
No. primer :
1. F Ta = 63°C PCR amplitication of labeled Figure 3.21
h ‘ forward primer gave better
R Ta = 63°C result,
2. F At 53°C,:the conosntration of MgCL, was The atandard MgCl, Data not
(a) decreased to b and 7.5 mM goggenation shown
. {10 mM) in PCR provided the
(b) increased to 16 and 20 mM begs result of PCR
i = amplification.
3 F Ta = 55°C with 0.06% of Tween 20 The best PCR amplifications Figure 3.22
were at 56°C and 0.06%
Tween 20
4 F Ta = 56°C and adjust the concentration of The best PCR was amplifiable Data not
unlabeled forward primer to unlabeled at standard primer shown
reverse primer (F:R) to the ratio of 1:2 and concentration 0.6 PLM.
14

Table 3.17 Microsatellite variation of Pmo 519 locus in 10 unrelated individual

prawns.

Individual

QGenotype:

w M ~ ;e ;M s W ke

—
[=]

1.39/12§
134/134
1268/128
no amplification product
1311116
12127
no amplification product
138/138
1337111

no amplification product




Figure 3.22 PCH amplification patterns of Pmo 519 locus from 10 unrelated
individual P. monodon DNA at 66°C annaaiing temperature under the standard
PCR conditions. The M13 sequencing ladder ﬁ;u used as standard size marker.
An Arrow indicated microsatellite alleles.
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Pmo 524 locus

This locus contained dinuclectide repeats, (GT),  The nucleotide
sequences of the microsatellite clone is 'shown by Figure 3.23. The annealing
temperature for Pmo 524 locus were estimateted to 57°C and 53°C for forward
and reverse primers respectively. PCR amplifications of Pmo 524 locus were
initially performed at 53°C under the standard PCR conditions for both labeled
primers. The results in Figure 3.24 showed nonspecific amplifications from 10
unrelated individual P. monodon and the expected fragments were not amplified.
Although the 'optimiza:ltion of PCR conditions were done fhe expected bands were

still not found {(data not shown).

!

5

CAG GCC TCG CTA TCC TAC CTG CAC ACA TAT TTT TAT ATA CAC GTIC
CGT TCA TAT ATA T (GT),;, AAG ATA AGA CCA AAT CCA GTG GTA

!

3
CCG AGC TCG ATT CGT ATC ATG TCA ATG CTG CTC TGT GTG AAT GTA

Figure 3.23 The nucleotide sequences of the microsatellite clone, Pmo524 locus

and the primers designed from the flanking regions (under lined).



Figure 3.24 PCR amplification pattems of Pmo 524 locus from 10 unrelated
individual P~monodon DNA at 53°C for the initial annealing temperature under
the standard PCR conditions. '

a, “P-labeled reward primer

b. ®P-labeled forward primer



	Chapter III RESULTS
	3.1 Giant tiger shrimp DNA extraction
	3.2 Preparation of Restricted DNA fragments for cloning��������������������������������������������������������������
	3.3 Library construction and screening���������������������������������������������
	3.4 Characterization of microsatellites in P.monodon�����������������������������������������������������������
	3.5 Polymorphism of microsatellites in P.monodon�������������������������������������������������������


