CHAPTER 3
RESULTS

" 3.1 DNA Isolation

Total DNA was isolated from frozen pleopods and hemolymph samples as
described in method 2.6.1 and 2.6.2 respectively. From 0.7 % agarose gel as
compared with standard DNA markers (L DNA/Hind lil), the extracted DNA
consisted of high molecular weight DNA greater than 23.1 kb (Fig. 3.1). The
concentration of DNA was determined by measuring the absorbance at 260 nm and
assuming that 1.0 O.D. was equivalent to 50 mg DNA per millilitre. From the
absorption spectrum of the extracted DNA, the ratio of O.D.y/0.D.50 wWas higher
than 1.8 reflecting good quality of the DNA obtained.

3.2 Primer Screening and Selection

The arbitrary decanucleotide primers (10-base long) were purchased from the
University of British Columbia (UBC) and Operon Technologies, Inc. Seven primers ‘
from UBC were selected according to Tassanakajon et al. (1997). These primers
were UBC 101, 174, 268, 428, 456, 457 and 459 (Table 3.1). Forty-two primers
from Operon Technologies were tested for amplification of P. monodon DNA.
These primers were OPA 1 - 20, OPB 1-20, OPM-09 and OPZ-(9 (Table 3.1). All
primers, except OPB-08 and OPB-OQ, could amplified the genomic DNA. From the
ampilification patterns, primers which yielded intense or consisient bands or both
were selected for further analysis. Of the primer screened, 26 primers were
selected for their abilities to differentiate the RAPD patterns between normal and
viral tolerance P, monodon (Table 3.2), Examples of primer scresning and selection

were shown by Fig. 3.2 and 3.3.
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Fig. 3.1  Ethidium bromide stained gel showing high molecular weigth genomic
. DNA of P. monodon.”
lane M : A DNA/Hind 1li, standard marker
lanes 1-3.: genomic DNA from pleopod of 3 different P. monodon individuals
using proteinase K-phenol-chloroform method
lanes 4-6 : genomic DNA from hemolymph of 3 different P. monodon
| individuals using a modification of Cook method



Table 3.1 Sequences of arbitrary primers used for primer screening
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Primers

Sequences (5’ to 3')

University of British Columbia
101
174
268
428
456
457
459
Operon Technologies
- OPA-01
OPA-02
OPA-03
OPA-04
OPA-05
OPA-06
OPA-07
OPA-08
OPA-09
OPA-10
OPA-11
OPA-12
OPA-13
OPA-14
OPA-15

‘GCG CCT GGA G
AAC GGG CAG C
AGG CCG CTT A
GGC TGC GGT A
GCG GAG GTC C
CGACGC CCTG
GCG TCG AGG G

CAG GCC CTT C
TGC CGA GCT G
AGT CAG CCA C
AAT CGG GCT G
AGG GGT CTT G
GGT CCC TGA C
GAA ACG GGT G
GTG ACG TAG G
GGG TAA CGC C
GTG ATC GCA G
CAA TCG CCG T
TCG GCG ATA G
CAG CAC CCA C
TCT GTG CTG G
TTC CGA ACC C




" Table 3.1 (continued)
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Primers

Sequence (5' to 3')

OPA-16
OPA-17
OPA-18
OPA-19
OPA-20
OPB-01
OPB-02

' OPB-03
OPB-04

' OPB-05
OPB-06
OPB-07
OPB-08
OPB-09
OPB-10
OPB-11
OPB-12
OPB-13
OPB-14
OPB-15
OPB-16
OPB-17
OPB-18
OPB-19
OPB-20

AGC CAG CGA A
GACCGCTTGT
AGGTGACCGT
CAAACG TCG G
GTT GCGATCC
GTTTCGCTCC
TGATCCCTG G
CATCCCCCTG

GGACTGGAG T -

TGC GCC GTT C
TGC TCT GCC C
GGT GAC GCA G
GTC CAC ACG G

TGG GGG ACT C

CTGCTGGGAC
GTAGACCCGT
CCTTGACGC A
TTCCCCCGCT
TCCGCT CTG G
GGA GGG TGT T
TTT GCC CGG A
AGG GAACGA G
CCACAGCAGT

ACC CCC GAA G

GGACCCTTAC




Table 3.1 (continued)
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Primers

Sequence (5 to 3')

OPM-09
OPZ-09

GTCTTG CGG A
CAC CCC AGT C




Table 3.2 Sequences of selected primers used to differentiate RAPD patterns

between normal and viral tolerance P. monodon
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Primers

Sequence (5’ to 3')

University of Birtish Columbia
101
174
268
428
456
457
459

Operon Technologies
OPA-01
OPA-02 .
OPA-04
OPA-05
OPA-08
OPA-09
OPA-10
OPA-16
OPA-18
OPB-04
OPB-06
OPB-07
OPB-08
OPB-12
OPB-05

GCG CCT GGA G
AAC GGG CAG C
AGG CCG CTT A
GGC TGC GGT A
GCG GAG GTC C
CGACGCCCTG
GCG TCG AGG G

CAG GCC CTTC
TGC CGA GCT G
AAT CGG GCT G
AGG GGT CTT G
GTG ACG TAG G
GGG TAACGCC
GTG ATC GCA G
AGC CAG CGA A
AGGTGACCGT
GGACTG GAG T
TGCTCT GCCC

'~ GGT GAC GCA G

GTC CAC ACG G

'CCT TGA CGC A

TGC GCC CTT c



Table 3.2 (continued)
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Primers

Sequence (5 to 3')

OPB-14
OPB-15
OPB-18
OPB-20

TCCGCT CTG G
GGA GGG TGT T
CCACAGCAGT
GGA CCC1TAC
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Fig. 3.2 Amplification patterns of P. monodon genomic DNA using various RAPD
primers.

lane M : a 100 bp DNA ladder

lanes 1-12 : RAPD patterns using OPA-01 to OPA-12, respectively
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Fig. 3.3 Amplification patterns of P. monodon genomic DNA using the selected
primer, OPA-18.
lane M ::a 100 bp DNA ladder

lanes 1-4 : genomic DNA from 4 normal P. monodon individuals
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3.3 Detection of Differentlated RAPD Patterns between Normal and Viral

Tolerance P. monodon

Two separated groups of P. monodon, normal and viral tolerance shrimps
were detected. The RAPD analysis of the two groups (3 individuals each; using
selected positive primers produced scorable bands ranging in size from 200 to more
than 1,500 bp. Only 2 selected primers, OPA-04 and OPB-20, showed DNA bands
which consistently appeared only in normal shrimps. Using OPA-04, a DNA band
with size about 800 bp existed only in the normal P. monodon samples (Fig. 3.4).
Using primer OPB-20, DNA band with size about 1,250 bp appeared only in the
normal P. monodon samples (Fig. 3.5). To confirmed whether these bands can be
used as DNA markers to differentiate between normal and virai tolerance shrimps,
more shrimp samples were tested. The two ONA bands still existed in all normal
shrimps but not in the viral tolerance shrimps (Figs 3.6 and 3.7).

However, amplification of normal P. monodon from other geographical
samples in Thailand using primer OPA-04 did not showed the fragment of 800 bp.
The samples from Satun-Trang collected later in 1997 showed only fainted band of
800 bp (Fig. 3.8) |

By increasing the number of samples in each group to the final of twenty
individuals using primer OPA-04 and OPB-20, the 800 bp existed in all normal
shrimp but the 1,250 band existed only in 12 out of 19 shrimps (63.2 %) (see Figs
3.5, 3.7 and Appendix 6).

3.4 Dot Blot Hybridization of Genomic DNA of P. monodon
To clarify whether the 800 bp fragment existed in the genome of normal and

viral tolerance shrimp, the samples of normal and viral tolerance P. monodon from

Satun, Trang, Trat, Angsila, Chumphon and Phangnga, were examined by dot blot
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Fig. 3.4 RAPD patterns of normal and viral tolerance P. monodon using primers
OPA-02 and OPA-04. ]

lane M : a 100 bp DNA ladder

lanes 1-6 : results from the using of primer OPA-02

lanes 7-12 : results from the using of primer OPA-04

« : DNA band with size about 800 bp

T : viral disease tolerance P. monodon

N : normal P. monodon
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Fig. 3.5 RAPD patfterns of normal and viral tolerance P. monadon using primers
OPB-18 and OPB-20. ¥

lane M : a 100 bp DNA ladder

lanes 1-6 : results from the using of primer OPB-18

lanes 7-12 : results from the using of primer OPB-20

« : DNA band with size about 1,250 bp

T : viral disease tolerance P. monadon

N : normal P. monodon
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Fig. 3.6 RAPD patterns of normal and viral tolerance P. monodon using primer
OPA-04.

lane M : a 100 bp DNA ladder

lanes 1-6 : viral tolerance P. monodon

lanes 7-12 : normal P. monodon

« : DNA band with size about 800 bp
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Fig. 3.7 RAPD patterns of normal and viral tolerance P. monodon using primer

OPB-20.
lane M : a 100 bp DNA ladder

lanes 1-6 : viral tolerance P. monodon
lanes 7-12 : normal P. monodon
<« : DNA band with size about 1,250 bp
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Fig. 3.8 RAPD patterns nf geographically different P. monodon using OPA-04,
lane M,: a 100 bp DNA ladder
lanes 1-3 : individuals from Trat
lanes4-6 I: individuals from Angsila
lanes 7-8 : individuals from Satun (collected in 1997)
lanes 10-12 : individuals from Trang (collected in 1997)
« : DNA band with size about 800 bp
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hybridization with digoxigenin-labeled 800 bp ONA fragment as a probe. The
sample from Satun-Trang (normal shrimp) were collected in 1996. Additional
samples were collécted from Satun and Trang in 1997. Genoraic DNA of normal
shrimp from Satun-Trang showed strong hybridization signal while those from other
geographically separated shrimps showed weak hybridizaton signal. Viral tolerance
shrimp showed very faint signal and probably resulted from the hybridization
background (see Fig. 3.9).

k

3.5 Cloning of 800 bp RAPD Marker

To facilitate DNA cloning, the 800 bp DNA fragment was raarﬁpliﬂed by the
RAPD primer which contained BamH | site (Fig. 3.10). After amplification, PCR
products were phenol-chloroform extracted, digested with BamH | and further ligated
into pUC18/BamH I/BAP vector. The ligation mixture was transformed into DH5o
competent cell prepared by CaCl, method as described in section 2.8.24.
Recombinant clones were further selected according to the insert size on 0.7 %
agarose gel electrophoresis using undigested pUC18 and ? DNA/Hind Ill as
markers. The results in Fig 3.11 presented 6 recombinant clones (clone no. 5 10,
21, 24, 28 and 35) with sizes greater than undigested pUC18. To determine the
insert size, recombinant clones were digested with BamH | and analyzed on 1.6 %
agarose gel. From Fig. 3.12, only clone no 28 contained the 800 bp inserted
fragment whereas the other clones consisted of the inserted fragment smaller than
800 bp.

To ensure that the insert fragment of clone no. 28 was the 800 bp RAPD
marker, the clone no. 28 was digested with BamH |, subjected to agarose gel
electrophoresis and then analyzed by Southern blot hybridization techniques as
described in section 2.10. Positive signals were detected with both the 800 bp
fragment from clone no. 28 and t he 800 bp fragment eluted DNA from RAPD
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Fig. 3.9 Dot blot hybridization of genomic DNA of P. monodon using the
Dig-labeled 800 bp fragment as & probe (B -G contained 2.0 pg of genomic DNA).

ﬂ:ﬂﬂﬂprNAﬂ:agmnt (100 ng) '

B : genomic DNA of normal P. monodon from Satun-Trang (collected in

1996)

C : genomic DNA of viral tolerance P. monodon

D : genomic DNA from Satun (collected in 1897)

E : genomic DNA from Phang-nga

F : genomic DNA from Chumphon

G : genomic DNA from Angsila

N : negative control ( 500 ng of undigested pUC18)
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Fig. 3.10 RAPD pattemns of reamplification of 800 bp eluted fragment using
the oligonucleotide primer containing BamH | site.
(5' CGGGATCCCGAATCGGGCTG 3')
lane M.: a 100 bp DNA ladder
lane 1 : a 800 bp eluted fragment (control)
lane 2 : products of reamplified 800 bp fragment
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Fig. 3.11 Ethidium bromide staining of recombinant clones on 0.7 % agarose gel.
lane M : A DNA/Hind Ill standard marker
lane 1 : undigested pUC18 vector -
lanes 2-7 : recombinant clones no. 5, 10, 21, 24, 28 and 35,

respectively
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Fig. 3.12 Ethidium bromide staining of recombinant plasmids digested with BamH |
on 1.6 % agarose gel.

lane M : a 100 bp DNA ladder
lane 1 : pUC 18 vector

lanes 2-7 : recombinant clones no. 5, 10, 21, 24, 28 and 35, respectively
«: DNA band with size about 800 bp
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amplification using primer OPA-04 (Fig. 3.13).
3.6 DNA Sequence Analysis of the 800 bp RAPD Marker

The 800 bp insert in the clone no. 28 was sequenced by the ABI-PRISM
automated sequencer (Fig. 3.14). The sequence was compared to the other DNAs
in the GenBank using BLAST program as described in section 2.11. The result of
sequence comparison showed that it was not significantly similar to any other DNAs
in the GenBank (Fig. 3.15). Analysis of the nucleotide sequence did not reveal any
open reading frame (ORF) .(data not shown). The nuclectide sequence was
converted into amino acid sequence. The amino acid sequence without the
interrupted stop codons was compared to other proteins in the GenBank deposited
protein sequence using BLAST program. The results as shown in Fig. 3.16 did not

reveal ariy simifarity to any proteins in the GenBank.
3.7 Specificity Test of the 800 bp Fragment

Specific primers (upper and lower), 20 base in the length, were designed
from the nucleotide sequences of the 800 bp fragment using Oligo 4.0s program as
shown: | |

upper primer ; 5 ACG GTT ACA AAA TAG GTT CC 3

lower primer : 5 TCA GCT ATC TCT CTC CAA GC 3
Amplification of P. monodon DNA using‘ these specific primers yielded a PCR
product with size about 173 bp.

From PCR optimization, the PCR profiles were 35 cycles of 15 sec 94‘.°C, 30
sec 56 °C and 30 sec 72 “C. The PCR was performed with a total volume of 20 pl
containing 50 ng of DNA template, 2.0 m M MgCl,, 260 uM of each dNTPs, 2 uM of
each primers and 0.25 unit of Taq DNA polymerase.
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Fig. 3.13 Analysis of the 800 bp DNA fragment by Southern blot hybridization
using digoxigenin-labeled probe.

lane M : a 100 bp DNA ladder
fane 1 : a 800 bp eluted fragment
lane 2 ; BamH | digested pUC18
lane 3: BamH | digested recombinant plasmid no. 28
lane 4 : a 80O bp eluted fragment from BamH | digested recombinant
plasmid no. 28
lane 5 : negative control ( 700 bp digested fragment of pBlueScript
vector)
(a) Ethidium bromide stained gel
(b) Southern blot hybridization of (a)



TWTA%WWWWATWMC%TAWWT
AAAAGATAAGT CTDCATMTGTEGCTGTACTTWRTGTGMTQTCACCATCCATATTTGCATG

TCGATAGTC TT'TTGACATGGC crrrcmcrrm.mrmmmmwmm ACAGAAAG
TCCAGTAATAGAATCTTGAAGATACACTTCTCCATTTACAATAAAAATG TAACTCCCCTCTCC

ACCCAAAACATTTATTACTGCACTTCCTTCTCCTGGTTGGTTACATTTT ICTTCATATACGAC
TACATCTGGGTCAATAACCAACTCTAGTGGATT

Fig. 3.14 Sequencing of the 800 bp fragment using the ABI-PRISM automated
sequencer,

A : The sequencing profiles of the 800 bp fragment of clone no. 28

B : Nucleotide sequences ul’ﬁma 800 bp fragment
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Query= tmpseq_]1
(468 ietters)

Database: Non-redundant GenBank+EMBL+DDBJ+PDB sequencas
410,274 sequences; 997.242.718 total letters,

Searching......ccisnenan done
Smallest
Sum
High Probability
Sequences producing High-scoring Segment Pairs: Score P(N) N

gb!AC004962IACQ04062 Homo sapiens cione DJ1099N07, comple... 147 0.076 1
gbiU41546ICELT25068 Caenorhabditis elegans cosmid Te6B6 119 085 2
ghIACOQ4095IAC004095 Human Cosmid g1248a143 from 7q31.3,... 124 0998 1
gn,mgzmmo_ggzl Human PAC clone DJ0186K10 from 5q31 123 0.9996 1
Murine polyomavirus, compiete genome 123 0.99%6 1

W Mouse polyomavirus T-antigen {TAg). ... 123 0.99%6 1
ghlAC0041 6QIACO04160 Homo sapiens BAC clone GS164B05 from... 123 09996 1
gb!AC002464!AC002464 Human BAC clone RG331P03, complete s... 123 0.5996 M

gb!AC004962!AC004962 Homo sapiens clone DJ1099N07, complete sequence
{Homo sapiens]

Length = 143,749
Plus Strand HSPs:

Score = 147 (40.6 bits), Expect = 0,080, P=0.076
Identities = 35/42 (83%). Positives = 35/42 (83%), Strand = Plus / Plus

Query: 384 TTTATTACTGCACTTCCTTCTCCTGGTTGGTTACATTTTTCT 425

FARIER D SROORRT H & LERIARIARRHINE NOD
| WU 1 TOEEE 100 HTRIE N WL

Sbjct 1319 TGTATTACTACTCTTCCTTTTCGTTGTTGGTTACATTTATCT 1360

~

Fig. 3.15 Comparison of nucleotides of the 800 bp fragment using the ABI-PRISM

automated sequencer with those deposited in the GenBank.
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ghit41546:CELT25B6 Caenorhabditis elegans cosmid T25B6
Langth = 33.086

Minus Strand HSPs:

Score = 95 (26.3 bits), Expect = 3.0, Sum P(2) = 0.95
identities = 27/37 (72%), Positives = 27/37 (72%), Strand = Minus / Plus

Query, 433 GTATATGAAGAAAAATGTAACCAACCAGGAGAAGGAA 397

Wb e HHBHRUH
I MWL 1 METH

Sbjct: 8394 GTTTGTGAGCAAAAATATATT TCACAAGGAGAAGGAA 8430

Score = 119 (32.9 bits), Expect = 3.0, Sum P(2) = 0.95
Identities = 38/58 (67%), Positives = 38/58 (67%). Strand = Minus / Plus

Query. 405 GAGAAGGAAGTGCAGTAATAAATGTTT TGGGTGGAGAGGGGAGTTACATTTTTATTGT 348

DORRENEME AN DR A B W i
VIR DI 1) LD |

Sbjct: 18311 GGGMGGAAGTGGACTAAACAGTGT[TFFGTGGGAAAATGGGAATACATATCT AAGGT 18368

abIAC004095:AC004098 Human Cosmid g1248a143 from 7931.3, complete
sequenca [Home sapians]

Length = 38,162
Minus Strand HSPs:

Score =124 (34.3 bits), Expect = 6.5, P= 1.0
identities = 32/41 (78%), Positives = 32/41 (78%), Strand = Minus / Plus

Query; 431 ATATGAAGAAMATGTAACCAAOCAGGAGAAGGAAGTGCAG 381

(0 Fge e 100 11 1 lllll
IR T T T T TTFiY

Sbjct: 29847 ATGTGMGAAAGATGT CAACATACAGGTACAGGAAGTGCAG 289887

Fig. 3.15 (continued)



gbiAC004021!AC004021 Human PAC clone DJO186K10 from 5g31. complete
sequence [Homo sapiens]

Length = 171370
Minus Strand HSPs:

Score =123 (34.0 bits), Expect=7.8, P =1.0
Identities = 31/39 (79%), Positives = 31/39 (79%). Strand = Minus / Plus

Query. 402 AAGGAAGTGCAGTAATAAATGT T TTGGGTGGAGAGGGGA 364

RN L 0Ly i 1 snn
TN 0N § i

Sbijet: 151187 AAGGAAGTGCAGTAATATACATTCT, AGGTGATGTGGGGA 151235

abIM57473!MPMCGA Murine polyomavirus, completa genome
Length = 4754

Plus Strand HSPs:

Score =123 (34.0 bits), Expect=7.9.P=1.0
Identities = 39/57 (68%), Positives = 39/57 (68%). Strand = Flus / Plus

Query: 301 CTACAGAAAGTCCAGTAATAGAATCTTGAAGATACACTTCTCCATTTACAATAAAAA 357

LTI E TTHITEII A | |lllll i
SHITHI HUWEHL ) ) Wy Hoan nn

Sbijct: 4562 CT. ACAGAMGTCIX;GTMTAGAGGCAAGGT CGAATACTT! CAGCAAGTACAGCAAGM 4618

ghIMS5904MPMCG Mouse polyomavirus T-antigen (TAg), t-antigen (1Ag),
capsid proteins VP1, VP2 and VP3 genes, complete genome.
Length = 4754
Ptus Strand HSPs:

Score = 123 (34.0 bits), Expect=79,P=1.0
identities = 39/57 (68%), Positives = 39/57 (68%). Strand = Plus / Plus

Query 301 CT. ACAGAAAGT CCAGTAATAGAATCTTGAAGATACACT TCTCCATT TACAATAAAAA 357

11HAtH 1N ] LRI L I TR T]
SHIHIIL e l ! LU (L T

Sbjct 4562 CT, ACAGAAAGTOOGGTAATAGAGGGAAGGTCGMTACTT GAGCAAGTAGAGCAAGAA 4618

Fig. 3.15 (continued)

I



! ! Homo sapiens BAC clone GS5164805 from 7p21-p22,

complete sequence (Homo sapiens}
Length = 143,751

Plus Strand HSPs:

Score =123 (34.0 bits), Expect=7.9,P=1.0
 Identities = 35/48 (72%), Positives = 35/48 (72%). Strand = Plus / Plus

Query, 94 TTGGATTATCCGTAGACATATT I TCCCAAATAAAAGATAAGTCTCCAT 141

R T L T TER TR T LI L
W A LHE D LIRS I

Shijct 34645 TTAGAT TATGT TGAGATAT TACTTCCAAATTAAAAGATAAGTTTCTAT 34692

gh!AC002464!AC002464 Human BAC clone RG331P03, complete sequence [Homo
sapiens)
Length = 123,805

Ptus Strand HSPs:

Score = 123 (34.0 bits), Expect=7.8.P=1.0
identities = 27/30 (80%), Positivas = 27/30 (30%), Strand = Plus / Plus

Query. 340 CTCCATTTACAATAAMAATGTAACTCCCCT 369

I ARG e din
1 HI

Sbjct: 18145 CACCATTTAAAATAAAAATGTAACTCCCTT 18174

Parameters:

V=100
8=50
H=0

Lambda K H
0.182 0.173 0357

E S T X
100 123 0. 73

Database: Non-redundant GenBank+EMBL+DDBJ+PDB sequences
Posted date; Mar 11, 1999 9:01 PM

# of letters in database: 997,242,718

# of sequences in database: 410,274

Fig. 3.15 (continued)

72
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NRAVIPHNLLWQSIVLHQZRLONRFQFLSLSLDYPZTYFPKZKISLHYVPVI.LRCQSHHPYFHDKM
APZYQLGERZLIHLLRKDRZSFDIPFHLEQWWCNFLQKVQZZNLEDTLLHI.QZKCNSPLHPKHL
LLHFLLLVGYFLHIRLHLGQZPTLVD

Quary= tmpseq_1
(156 latters)

Database: Non-redundant SwissProt sequences
77,419 sequences; 27 864,727 total letters.

BAArChING..ccrevrrirsrsrressissmareenressstyamesssssiaress done
Smallest
Sum
High Probability
Sequences producing High-scoring Segment Pairs: Score P(N}) N

spIP20010IG PHLRA LIGNINASE il PRECURSOR (LIGNIN PERO... £0 088 1

spIP29E22IKAIN HUMAN KALLISTATIN PRECURSOR (KALLIKREININ... 58 088 1

spiP2T738RRPO ACLSP RNA-DIRECTED RNA POLYMERASE (RNA REP... 30 0995 2

! BAND 3 ANION EXCHANGE PROTEIN (MEB3) 57 0897 1

! NEUROCAN CORE PROTEIN PRECURSOR (245... 47 09891 2

! LIGNINASE H8 PRECURSOR (LIGNIN PEROX... 58 09997 1

! LIGNINASE B PRECURSOR (LIGNIN PEROX... 56 0.8997 1

' LIGNINASE A PRECURSOR (LIGNIN PEROXI... 56 0.8957 1
LIGNINASE H2 PRECURSOR (LIGNIN PEROX... 56 0.8997 1

! LIGNINASE LG3 PRECURSOR (LIGNIN PERO... §6 0.9997 1
UGNINASE {.GS PRECURSOR (LIGNIN PERO... 5§ 0.9997 1

;n.Euml.IGﬁ_EHAQH LIGNINASE LG5 PRECURSOR {LIGNIN PERO... 5§ 0.9997 1

Fig. 3.16 = Sequence and alignment of amino acids deduced from the 800 bp
fragment.

A : 'Amino acid sequehces of the 800 bp fragment

B : Comparison of the amino acid sequences of the 800 bp fragment to other

deposited ‘in the GenBank using BLAST program
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IF ! LIGNINASE Iil PRECURSOR (LIGNIN PEROX!DASE)
Length = 361

Score = 60 (28.5 bits), Expect =2.1, P = 0.88
Identities = 11/18 (61%), Positives = 13/18 (72%)

Quéry: 11 WQSIVLHQZRLQNRFQFL 28
WwWQS Q-+LQNRFQF+
Sbjct: 274 WQSFGTDQAKLQNRFQF! 291

/ H KALLISTATIN PRECURSOR (KALLIKREIN INHIBITOR)

{(PROTEASE INHIBITOR 4)
Length = 427

Score = 58 (27.5 bits), Expect=4.1, P=0.98
Idantities = 933 (27%). Positives = 18/33 (54%)
Query: 35 PZTYFPKZKISLHYVPVLRCQSHHPYFHDKMAP 67

P4+ + ++ +L+ QHHYHD+ P
Sbict: 230 PKDFYVDENTTVRVPMMLQDQEHHWYLHDRYLP 262

! H RNA-DIRECTED RNA POLYMERASE (RNA REPLICASE) (2165

KD PROTEIN) (ORF1)
Length = 1884

Score = 50 {23.7 bits), Expect = 5.4, Sum P(2)=1.0
Identities = 1033 (30%), Positives = 18/33 (54%)

Query: 60 YFHDKMAPZYQLGERZLIHLLRKDRZSFOIPFH 92
YFHDK++ ++ H++ KR +[F+
Sbjet 717 YFHOKVSYPTFEATGEIRHVMMKARSKWGIDFN 749

Score = 46 (21.8 bits), Expect = 5.4, Sum P(2) = 1.0
identities = /23 (39%), Positives = 11/23 {47%)

‘Query: 97 WCNFLQKVQZZNLEDTLLHLGZK 119

' WC++KV NLD QK
Sbict: 1585 WCRYTEKVLTANLPDNYYIHQRK 1617

Fig. 3.16 B (continued)
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spiPO4919iB3AT MOUSE BAND 3 ANION EXCHANGE PROTEIN (MEB3)
Length =929

Score = 57 (27.1 bits), Expect=5.7, P=1.0
Identities = 16/54 (29%), Positives = 24/54 (44%)

Query: 18 QZRLANRFQFLSLSLDYPZTYFPKZKISLHYVPVLRCQSHHPYFHDKMARZYQL 71
++L++ FL SL PT P+K L+VPV+ Y P+ L
Shict: 318 EELLRSLESFLDCSLVLPPTDAPSEKALLNLVPYVQKELLRRRYLPSPAKPDPNL 371

’

spiPSS0G7IPGCN RAT. NEUROCAN CORE PROTEIN PRECURSOR (245 KD EARLY
POSTNATAL CORE GLYCOPROTEIN) (CONTAINS: 150 KD ADULT CORE GLYCOPROTEIN)
Length = 1257

Score = 39 [18.5 bits), Expect = 7.0, Sum P(2) = 1.0
Identities = 6/16 (37%), Positives = 11/18 (68%)

Query. 42 ZKISLHYVPVLRCQSH 57
+ SH+V +RC+S+
Shbjct: 1187 EGFSQHHVATIRCRSN 1202

Score = 47 {22.3 bits), Expect = 7.0, Sum P{2) = 1.0
Identities = 10/36 (27%). Positives = 16/36 (44%)

Query: 52 LRCQSHHPYFHDKMAPZYQLGERZLIHLLRKDRZSF 87
+R HHP+HK +++ +R KD F
Sbjct: 1221 MRRHHHHPHRHHKPRKEHRKHKRHPAEDWEKDEGDF 1256

spIPO6181!LIGS PHACH LIGNINASE H8 PRECURSOR (LIGNIN PEROXIDASE)
Length = 372

Score = 56 (26.6 bits), Expad =80,P=10
identities = 11/22 (50%), Positives = 16/22 (72%)

Query. 11 WQSIVLHQZRLQNRFQFLSLSL 32

WQS V +Q +|_ + FQF+ L+L
Sbjct. 279 WQSFVYNNQSKLVDDFQFIFLAL 300

Fig. 3.16 B (continued)



spiP31838ILIGE PHACH LIGNINASE B PRECURSOR (LIGNIN PEROXIDASE)
Length = 372

Score = 56 (26.6 bits), Expect = 8.0, P=1.0
dentities = 11/22 {50%), Positives = 18/22 (72%)

Query: 11 WQSIVLHQZRLQNRFQFLSLSL 32
WQSV +Q +L + FQF+ L+L
Sbjct 279 WQSFVNNQSKLVDDFQFIFLAL 300

spIP31837ILIGA_PHACH LIGNINASE A PRECURSOR (LIGNIN PEROXIDASE)
Length = 372

Score = 56 {26.6 bits), Expect=8.0, P= 1.0
Identities = 11/22 (50%), Positives = 16/22 (72%)

Query. 11 WQSIVLHQZRLANRFQFLSLSL 32
wQs Vv +Q+L + FQF+ L+L
Shict: 279 WQSFVNNQSKLVSDFQFIFLAL 300

spiP115421L1G4 PHACH LIGNINASE H2 PRECURSOR (LIGNIN PEROXIDASE) (LG4)
Length = 372 :

Score = 56 {26.6 bits), Expect=8.0,P=1.0
Identities = 11/22 (50%), Positives = 15/22 {68%)

Query: 11 WQSIVLHQZRLQNRFQFLSLSL 32
| WQSV +Q +LQ FQF+ +L
Shict 280 WQSFVNNQTKLQEDFQFIFTAL 301

s0!P21764)LIG3 PHACH LIGNINASE LG3 PRECURSOR (LIGNIN PEROXIDASE)
Length =372

Scare = 56 (26.6 bits}, Expect=8.0,P=1.0
Identities = 11/22 (50%), Positives = 16/22 {72%)

Query: 11 WQSIVLHQZRLONRFQFLSLSL 32

WQSV +Q +L + FQF+ L+L
Sbjct: 279 WQSFVNNQSKLVDDFQFIFLAL 300

Fig. 3.16 B (continued)



spIP50622iLIG6 PHACH LIGNINASE LGS PRECURSOR (LIGNIN PEROXIDASE)
Length = 372

Score = 56 (26.6 bits), Expect=8.0,P=1.0

identities = 11/22 (50%), Positives = 16/22 (72%)

Query: 11 WQSIVLHQZRLQNRFQFLSLSL 32
WQSV+Q+L + FQF+ L+L
Sbjet: 279 WQSFVNNQSKLVSDFQFIFLAL 300

spiP115431IG5 PHACH LIGNINASE LG5 PRECURSOR (LIGNIN PEROXIDASE)
Length =371

Score = 56 (26.6 bits), Expect= 8.0, P=1.0
Identities = 11/22 (50%), Positives = 16/22 (72%)

Query: 11 WGQSIVLHQZRLQNRFQFLSLSL 32
WQSV +Q +L + FQF+ L+L
Sbjct: 277 WQSFVYNNQSKLVSDFQFIFLAL 288

Parameters:
V=100
B=50
H=0
-fiker
SEG

Llambda K H
0329 0.143 0.464

Cutoft to enter 2nd pass: >= 40 ( 0.0 bits)

E S T T2 X1 X2 W Gap
100 §7 11 11 15 -22 40 S0

Database: Non-redundant SwissFrot sequences
Posted date: Mar 11, 1999 10:30 PM

# of leftars in database; 27 864,727

# of sequences in database’ 77.419

Fig. 3.16 B (continued) .
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To determine whether a 173 bp DNA fragment was specific to normal -
shrimps, 20 individuals in each group of geographically separated P. monodon were
tested. In normal shrimps, 16 out of 20 individuéls showed a 173 bp DNA fragment
which was approximately 80 % specificity (Fig. 3.17). For viral tolerance shrimp,
this fragment did not appeared (Fig. 3.18). To examine the other normal shrimps in
Thailand, samples from Satun (collected in 1997), Trang (collected in 1997), Trat
and Chumphon were tested. Only three samples from Sétun showed a 173 bp
fragment (15 %) as showed in Fig. 3.19 but the other groups did not give the
expecting 173 bp fragment (see Appendices 7.1, 7.2 and 7.3).
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kb M1 23456 7 8

Fig. 3.17 Ethidium bromide stained gel representing a 173 bp PCR product in
normal P. monodon.

lane M : a 100 bp DNA ladder

lanes .1-6 : normal P. monodon individuals (collected in 1996)

lane 7 : negative control

lane 8 : positive control



kb M 1 2 3 45656 7 8 940111213 141516

1.5 —
1.0 =

0.5 —

Fig. 3.17 (continued)
lane M : a 100 bp DNA ladder
lanes 1-14 : normal P.-monodon individuals (collected in 1996)
lane 15 : negative control

lane 16 : positive control
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kb &11_23456?8
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Fig. 3.18 Ethidium bromide stained gel showing the absence of a 173 bp PCR
product in viral tolerance P. monodon.

lane M : a 100 bp DNA ladder

lanes 1-6 : viral tolerance P. monodon individuals

lane 7 : negative control
lane 8 : positive control
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Fig. 3.18 (continued)
lane M : a 100 bp DNA ladder
lanes 1-9 : viral tolerance P. monodon individuals
lane 10 : negative control
lane 11 : positive control
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kb M 12 345678

Fig. 3.19 Ethidium bromide staining of a 173 bp PCR product of shrimps from
Satun,

lane M : a 100 bp DNA ladder

lanes 1-6 : individuals collected from Satun (collected in 1997)

lane 7 : negative control '

lane 8 : positive control
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Fig. 3.19 (continued)
lane 'M : a 100 bp DNA ladder
lanes 1-14 : individuals collected from Satun (collectecl in 1997)
lane 15 : negative control

lane 16 ; positive control
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