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PmCOMT / BROAD COMPLEX
ARUN BUAKLIN : CHARACTERIZATION AND EXPRESSION OF O-
METHYLTRANSFERASE AND BROAD COMPLEX GENES AND
PROTEINS IN THE GIANT TIGER SHRIMP Penaeus monodon. THESIS
ADVISOR : PROF.PIAMSAK MENASVETA, Ph.D., THESIS CO-
ADVISOR : SIRAWUT KLINBUNGA, Ph.D., 221 pp.

Identification and characterization of genes and proteins involved in ovarian development
are the initial step necessary for understanding molecular mechanisms of reproductive maturation in
the giant tiger shrimp (Penaeus monodon). The full length cDNAs of catechol-O-methyltransferase
(PmCOMT), farnesoic-O-methyltransferase (PmFAMeT), broad comples Z1 (PmBr-cZ1) and broad
comples Z4 (PmBr-cZ4) were successfully characterized. Only a single form of PmFAMeT and
PmBr-cZ4 was found but two isoforms were observed in PmFAMeT (PmFAMeT-1 and PmFAMeT-s)
and PmBr-cZl (PmBr-cZ1-1 and PmBr-cZI-s). In addition, genomic organization of PmCOMT (3
exons of 194, 111 and 361 bp and 2 introns of 143 and 147 bp) was also isolated.

Quantitative real-time PCR indicated that the expression level PmCOMT was not
significantly different during ovarian development in both intact and eyestalk-ablated P. monodon
broodstock (P > 0.05). PmFAMeT mRNA was significantly up-regulated at stage IV ovaries in intact
wild broodstock (P < 0.05). In contrast, its expression level was not significantly different during
ovarian development of eyestalk-ablated broodstock (P > 0.05). In intact wild broodstock, PmBr-cZ1
was significantly down-regulated at stages II and III ovaries (P < 0.05) and returned to the basal level
at stage IV ovaries and after spawning. Eyestalk ablation resulted in its up-regulation at stage IV
ovaries of P. monodon broodsotck. The level of PmBr-cZ4 mRNA was down-regulated at stage IV
ovaries of intact P. monodon broodstock (P < 0.05). Nevertheless, this transcript was up-regulated at
stage IV ovaries of eyestalk-ablated broodstock (P > 0.05).

Effects of serotonin (5-HT), progesterone (P4) and 20-hydroxysteriod (20E) on expression
of these genes in domesticated shrimp were examined. Serotonin administration immediately elevated
the expression level of FAMeT approximately 50 fold at 1 hpi (P < 0.05). In contrast, progesterone
had no effects on expression of these genes (P > 0.05). The expression levels of PmCOMT (at 6 hpi),
PmBr-cZI (at 168 hpi) and PmBr-cZ4 (at 168 hpi) in ovaries of juvenile P. monodon was
significantly decreased following 20E treatment (P < 0.05).

In situ hybridization revealed that PmFAMeT, PmBr-cZIl and PmBr-cZ4 transcripts were
localized in cytoplasm of previtellogenic oocytes while PmCOMT mRNA was clearly observed in the
cytoplasm of follicular cells, oogonia and previtellogenic oocytes.

Recombinant protein of PmCOMT, PmFAMeT-l and PmFAMeT-s were successfully
expressed in vitro. The polyclonal antibody against each recombinant protein was produced. Western
blot analysis indicated more preferentially expressed of PmCOMT in previtellogenic and vitellogenic
ovaries than that in early cortical rod and mature ovaries of P. monodon. PmFAMeT was found in
ovaries of juveniles and stages I and Il ovaries of broodstock. Interestingly, juvenile shrimp possessed
either 32 kDa, 37 kDa or both positive bands whereas only a 37 kDa band owing to posttranslational
modifications of ovarian FAMeT was observed in stages I and II ovaries of shrimp broodstock.

Immunohistochemistry revealed the positive signals of the PmCOMT protein in cytoplasm
of previtellogenic and vitellogenic oocytes. Subsequently, the positive signals were observed in
cortical rods of stages III and IV oocytes in both intact and eyestalk-ablated broodstock. Interestingly,
the PmFAMeT protein was detected in stages III and IV oocytes but not in stage I and II oocytes of
P. monodon broodstock. Taken the information together PmCOMT, PmFAMeT, PmBr-cZl and
PmBr-cZ4 gene products seem to play the important role on ovarian development and PmFAMeT,
PmBr-cZ1 and PmBr-cZ4, in particular, may be used as the bioindicators for monitoring progression
of oocyte/ovarian maturation in P. monodon.

Field of Study : Biotechnology

Academic Year : 2010 ' Advisor’s Signatﬁe_@%
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PmFAMeT-s (lane 2B) used as ovaries as a template, the ORF
of PmFAMeT- 1 (lane 1,A) and PmFAMeT-s (lane 2,B)
overhang with Nde I- Bam HI-6His tag and the digestion of
ORF of PmFAMeT- 1 (lane 1,C) and PmFAMeT-s (lane 2,C)
overhang with Nde I- Bam HI-6His tag with Xho II

Nucleotide sequence of the full length of PmFAMeT-1 was
sequenced with M13 F (A) M13 R(B). The combined full
length of PmFAMeT-l (C) and BlastX results of nucleotide
sequence of a PmFAMeT-1 homologue(D)

Nucleotide sequence of the full length of PmFAMeT-s was
sequenced with M13 F (A) M13 R(B). The combined full
length of PmFAMeT-s (C) and BlastX results of nucleotide
sequence of a PmFAMeT-s homologue(D)

Nucleotide sequence of the ORF of PmFAMeT-1 overhang
with Nde [- Bam HI-6His tag was sequenced with
PmCFAMeT-ORF/ Nde I-F (A). And BlastX results of
nucleotide sequence of the ORF of PmFAMeT-1 overhang with
Nde I- Bam HI-6His tag (B)
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Figure 3.75

Figure 3.76

Figure 3.77

Figure 3.78

Figure 3.79

Figure 3.80

Figure 3.81

Figure 3.82

Figure 3.83

Nucleotide sequence of the ORF of PmFAMeT-s overhang
with Nde I- Bam HI-6His tag was sequenced with T7F (A).
And BlastX results of nucleotide sequence of the ORF of
PmFAMeT-s overhang with Nde I- Bam HI-6His tag (B)

In vitro expression of (r)PmCOMT of P. monodon clone 1-3 at
1 and 6 hours after induction with 0.4 mM IPTG(lanes 1-7),
respectively A pET 15-b vector in E. coli BL21-CodonPlus
(DE3)-RIPL(lane 8) and E. coli BL21-CodonPlus (DE3)-
RIPL(lane 9)analyzed by SDS-PAGE (A)and Western blot (B).

In vitro expression of (r)PmFAMeT-1 of P. monodon clone 1-3
at 1 and 6 hours after induction with 0.4 mM IPTG(lanes 1-7),
respectively A pET 15-b vector in E. coli BL21-CodonPlus
(DE3)-RIPL(lane 8) and E. coli BL21-CodonPlus (DE3)-
RIPL(lane 9)analyzed by SDS-PAGE (A)and Western blot (B).

In vitro expression of (r)PmFAMeT-s of P. monodon clone 1-3
at 1 and 6 hours after induction with 0.4 mM IPTG(lanes 1-7),
respectively A pET 15-b vector in E. coli BL21-CodonPlus
(DE3)-RIPL(lane 8) and E. coli BL21-CodonPlus (DE3)-
RIPL(lane 9)analyzed by SDS-PAGE (A)and Western blot (B).

In vitro expression of (r)PmCOMT of P. monodon at 0.4,0. 6,
0.8, and 1 mM IPTG after 3 hr (lane 1-4, respectively) and 6 hr
(lane 5-8, respectively) after IPTG induction, respectively, and
A pET 15-b vector in E. coli BL21-CodonPlus (DE3)-
RIPL(lane 9) analyzed by SDS-PAGE

In vitro expression of (r)PmFAMeT-I of P. monodon at 0.4,0.
6, 0.8, and 1 mM IPTG after 3 hr (lane 1-4, respectively) and 6
hr (lane 5-8, respectively) after IPTG induction, respectively,
and A pET 15-b vector in E. coli BL21-CodonPlus (DE3)-
RIPL(lane 9) analyzed by SDS-PAGE ....................ol

In vitro expression of (r)PmFAMeT-s of P. monodon at 0.4,0.
6, 0.8, and 1 mM IPTG after 3 hr (lane 1-4, respectively) and 6
hr (lane 5-8, respectively) after IPTG induction, respectively,
and A pET 15-b vector in E. coli BL21-CodonPlus (DE3)-
RIPL(lane 9) analyzed by SDS=PAGE .......onessmsmwsssvsessose

In vitro expression of (r)PmCOMT of P. monodon at 0, 1, 2, 3,
6, 127 and 24 hours after induction with 0.4 mM IPTG(lanes 1-
7), A pET 15-b vector in E. coli BL21-CodonPlus (DE3)-
RIPL(lane 8) and E. coli BL21-CodonPlus (DE3)-RIPL(lane 9)
analyzed by SDS-PAGE (A) and Western blot (B)

In vitro expression of (r)PmFAMeT-1 of P. monodon at 0, 1, 2,
3, 6, 12, and 24 hours after induction with 0.4 mM IPTG(lanes
1-7), A pET 15-b vector in E. coli BL21-CodonPlus (DE3)-
RIPL(lane 8) and E. coli BL21-CodonPlus (DE3)-RIPL(lane 9)
analyzed by SDS-PAGE (A) and Western blot (B)
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Figure 3.84

Figure 3.85

Figure 3.86

Figure 3.87

Figure 3.88

Figure 3.89

Figure 3.90

Figure 3.91

Figure 3.92

Figure 3.93

In vitro expression of (r)PmFAMeT-s of P. monodon at 0,1,2,
3, 6, 12, and 24 hours after induction with 0.4 mM IPTG(lanes
1-7), A pET 15-b vector in E. coli BL21-CodonPlus (DE3)-
RIPL(lane 8) and E. coli BL21-CodonPlus (DE3)-RIPL(lane
9) analyzed by SDS-PAGE (A) and Western blot (B)

In vitro expression of ()PmCOMT of P. monodon culture at
37 °C for 3 hours after induction with 0.4 mM IPTG. Lane
1=whole cell, lane 2=insoluble and lane 3=soluble analyzed by
SDS-PAGE (A) and Western blot (B)

In vitro expression of ()PmCOMT of P. monodon culture at
25 °C for 3 hours after induction with 0.4 mM IPTG. Lane
1=whole cell, lane 2=insoluble and lane 3=soluble analyzed by
SDS-PAGE (A) and Western blot (B)

In vitro expression of (r)PmFAMeT- of P. monodon culture at
37 °C for 3 hours after induction with 0.4 mM IPTG. Lane
1=whole cell, lane 2=insoluble and lane 3=soluble analyzed by
SDS-PAGE (A) and Western blot (B)

In vitro expression of (r)PmFAMeT-1 of P. monodon culture at
25 °C for 3 hours after induction with 0.4 mM IPTG. Lane
1=whole cell, lane 2=insoluble and lane 3=soluble analyzed by
SDS-PAGE (A) and Western blot (B)

In vitro expression of (r)PmFAMeT-s of P. monodon culture at
37 °C for 3 hours after induction with 0.4 mM IPTG. Lane
1=whole cell, lane 2=insoluble and lane 3=soluble analyzed by
SDS-PAGE (A) and Western blot (B)

In vitro expression of (r)PmFAMeT-s of P. monodon culture at
25 °C for 3 hours after induction with 0.4 mM IPTG. Lane
1=whole cell, lane 2=insoluble and lane 3=soluble analyzed by
SDS-PAGE (A) and Western blot (B)

Purification of (r)PmCOMT were purified in denaturing
condition after culture at 37 °C for 3 hours and after induction
with 0.4 mM IPTG were analyzed by SDS-PAGE (A,B) and
Western blot (C,B)

Purifieation of (r)PmFAMeT-l were purified in denaturing
condition after culture at 37 °C for 3 hours and after induction
with 0.4 mM IPTG were analyzed by SDS-PAGE (A,B) and
Western blot (C,B)

Purification of (r)PmFAMeT-s were purified in denaturing
condition after culture at 37 °C for 3 hours and after induction
with 0.4 mM IPTG were analyzed by SDS-PAGE (A,B) and
Western blot (C,B)
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Figure 3.94

Figure 3.95

Figure 3.96

Figure 3.97

Figure 3.98

Figure 3.99

Figure 3.100

Figure 3.102

Figure 3.102

Figure 3.103

In vitro expression of (r)PmFAMeT-s of P. monodon at 0, 1, 2,
3, 6, 12, and 24 hours after induction with 0.4 mM IPTG(lanes
1-7), A pET 15-b vector in E. coli BL21-CodonPlus (DE3)-
RIPL(lane 8) and E. coli BL21-CodonPlus (DE3)-RIPL(lane
9) analyzed by SDS-PAGE (A) and Western blot (B)

In vitro expression of (r)PmCOMT of P. monodon culture at
37 °C for 3 hours after induction with 0.4 mM IPTG. Lane
1=whole cell, lane 2=insoluble and lane 3=soluble analyzed by
SDS-PAGE (A) and Western blot (B)

...............................

In vitro expression of (r)PmCOMT of P. monodon culture at
25 °C for 3 hours after induction with 0.4 mM IPTG. Lane
1=whole cell, lane 2=insoluble and lane 3=soluble analyzed by
SDS-PAGE (A) and Western blot (B)

In vitro expression of (r)PmFAMeT-1 of P. monodon culture at
37 °C for 3 hours after induction with 0.4 mM IPTG. Lane
1=whole cell, lane 2=insoluble and lane 3=soluble analyzed by
SDS-PAGE (A) and Western blot (B)

In vitro expression of (r)PmFAMeT-1 of P. monodon culture at
25 °C for 3 hours after induction with 0.4 mM IPTG. Lane
1=whole cell, lane 2=insoluble and lane 3=soluble analyzed by
SDS-PAGE (A) and Western blot (B)

In vitro expression of (r)PmFAMeT-s of P. monodon culture at
37 °C for 3 hours after induction with 0.4 mM IPTG. Lane
1=whole cell, lane 2=insoluble and lane 3=soluble analyzed by
SDS-PAGE (A) and Western blot (B)

In vitro expression of (r)PmFAMeT-s of P. monodon culture at
25 °C for 3 hours after induction with 0.4 mM IPTG. Lane
1=whole cell, lane 2=insoluble and lane 3=soluble analyzed by
SDS-PAGE (A) and Western blot (B)

Purification of (r)PmCOMT were purified in denaturing
condition after culture at 37 °C for 3 hours and after induction
with 0.4 mM IPTG were analyzed by SDS-PAGE (A,B) and
Western blot (C,B)

Purifigation of (r)PmFAMeT-1 were purified in denaturing
condition after culture at 37 °C for 3 hours and after induction
with 0.4 mM IPTG were analyzed by SDS-PAGE (A,B) and
Western blot (C,B)

Purification of (r)PmFAMeT-s were purified in denaturing
condition after culture at 37 °C for 3 hours and after induction
with 0.4 mM IPTG were analyzed by SDS-PAGE (A,B) and
Western blot (C,B)
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Figure 3.111

Figure 3.112

Figure 3.113

Figure 3.114

Figure 3.115

Figure 3.116

Figure 3.117

Figure 3.118

Figure 3.119

The insoluble protein of (r)PmCOMT, (r)PmFAMeT-s and
(r)PmFAMeT-1 were purified in denaturing condition after
culture at 37 °C for 3 hours and after induction with 0.4 mM
IPTG were analyzed by SDS-PAGE (A) and Western blot (B).

Western blot analysis of anti-COMT(1:300) in different stage
of female shrimp

Western blot analysis of anti-FAMeT-1 (1:300) in different
stage of female Shrimp. .........coouveiimmmmiucereeiciiieeiseiniss

Immunohistochemical localization of PmCOMT protein in
ovaries of intact broodstock P. monodon (C-D). The blocking
solution(A) and normal sera (B )were used as negative and
positive control conventional HE staining (A) was carried out
for identification of oocyte stages

...................................

Immunohistochemical localization of PmCOMT protein in
ovaries of eyestalk-ablated broodstock P. monodon (C-D). The
blocking solution(A) and normal sera (B )were used as
negative and positive control conventional HE staining (A)
was carried out for identification of oocyte stages

Immunohistochemical localization of PmFAMeT-1 protein in
ovaries of intact broodstock P. monodon (C-D). The blocking
solution(A) and normal sera (B )were used as negative and
positive control conventional HE staining (A) was carried out
for identification of oocyte stages

Immunohistochemical localization of PmFAMeT-1 protein in
ovaries of eyestalk-ablated broodstock P. monodon (C-D). The
blocking solution(A) and normal sera (B )were used as
negative and positive control conventional HE staining (A)
was carried out for identification of oocyte stages.................
Immunohistochemical localization of PmFAMeT-s protein in
ovaries of eyestalk-ablated broodstock P. monodon (C-D). The
blocking solution(A) and normal sera (B )were used as
negative and positive control conventional HE staining (A)
was carried out for identification of oocyte stages

Immunchistochemical localization of PmFAMeT-s protein in
ovaries of eyestalk-ablated broodstock P. monodon (C-D). The
blocking solution(A) and normal sera (B )were used as
negative and positive control conventional HE staining (A)
was carried out for identification of oocyte stages
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bp
°C
dATP
dCTP
dGTP
dTTP
DNA
HCI
IPTG
Kb

MgClz
mg

ml

ng
OD
PCR

RNase A
rpm

RT

SDS

Tris

Kg

ul

uM

uv

LIST OF ABBREVIATIONS

base pair

degree celcius
deoxyadenosine triphosphate
deoxycytosine triphosphate
deoxyguanosine triphosphate
deoxythymidine triphosphate
deoxyribonucleic acid
hydrochloric acid
isopropyl-thiogalactoside
kilobase

Molar

magnesium chloride
milligram

milliliter

millimolar

Nanogram

optical density

polymerase chain reaction
Ribonucleic acid
Ribonuclease A

revolution per minute
reverse transcription

sodium dodecyl sulfate
tris(hydroxyl methyl) aminomethane
microgram

microlitre

micromolar

ultraviolet
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