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Abstract

In this study the Bactrocera dorsalis N-methyl-D-aspartate receptor (NMDA receptor) subunit 1 (BdANR1) cDNA was cloned

using RT-PCR and RACE. The complete BANR1 cDNA had a length of 3,643 bp including an open reading frame which is 2,958 bp to
encode a 985-amino acid protein. The BLAST analysis revealed a high identity (85%) with the Drosophila melanogaster NMDA
receptor 1. RT-PCR was applied to detect the transcriptional expression of BANR1 in different developmental stages. The results
showed that BANR1 was highly expressed in the larvae. In pupae, there was no expression in the early period and only a little in the
late period. In adults, BANRL was expressed in from 0- to 10-day-old female adults. Further, the highest transcriptional expression
was found in the flight muscle in adults. Real-time PCR analysis revealed that BANR1 was expressed in the flight muscle of 0- to 10-
day-old female adults, and the expression level was not different. In conclusion, BANRL was expressed in vivacious larvae and
adults, and not in immovable pupae. In addition, BANR1 was highly expressed in the flight muscle. This suggests that BANR1 may
affect muscle contraction. However, blocking the NMDA receptor inhibits the ovarian development in other insects. In this study,
the NMDA receptor antagonist, MK-801, was injected into female adults to detect the effect of the NMDA receptor on the ovarian
development in B. dorsalis. The results showed that the size of the ovaries has no significant difference between the control group
and the insects injected with MK-801.
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#&— RACE PCR{ER5|FZF3l
Table 1. The sequences of primers used in RACE PCR

. . Tm
Primer name Primer sequence )
NR1-230-1F 5- CTCACCGTTCGGACGTTTCAAACTATC -3’ 58
NR1-230-2R 5- TTCCCTCACCGATGCCACTATTTAAGAGC -3 58
NR1-230-3F 5- CGGACGTTTCAAACTATCACACACGG -3 60
NR1-230-4R 5- ACTATTTAAGAGCACACCCCAGGCG -3 60
NR1-5F 5- GGCAATACAACGTGGGTCTGAACG -3 58
NR1-6R 5- CCACAATCATTTCAACGGCGGCAC -3 58
NR1-7F 5- CATTAGCTTCGCTGTGGATAAACGTCG -3’ 60
NR1-8R 5- GTAATTCGTCTGTGAGGTGGTCTGG -3’ 60
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5l FH#ETE —X PCR - FRfGEYH L
NR1-8R Fi&adfl4Hs [T #7450 PCR> ZEY)
Ry 723 bp IR B (E—) - 3 I RACE DL
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Sequence 1-723
Sequence 443-2000

Sequence 1886-2070

NR1-230-1F=>»=» NR1-230-3F

NR1-5F =»=>» NR1-7F

Sequence 1995-3085

— Scquence 2874-3643

3643 bp

Open reading frame from sequence 130 to 3087 (2958 bp)

B— RAIREME NVMDA %35 cDNA EIER) F S
IR -

AfEREBHEEHER 3,643 bp 2 cDNABE—FK 2,958 bp 2

Fig. 1. Assembly of the fragments of the NMDA receptor cDNA cloning in Bactrocera dorsalis. The full-length 3,643-
bp cDNA sequence revealed an open reading frame of 2,958 bp.
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Fig. 2. Alignment of seven insect NMDA receptor amino acid sequences. Ph: Pediculus humanus corporis; Ap:
Acyrthosiphon pisum; Tc: Tribolium castaneum; Am: Apis mellifera; Bd: Bactrocera dorsalis; Dm: Drosophila
melanogaster; Aa: Aedes aegypti. Identical residues are noted as white text on a black background.
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PhNR1 ~  =—=—===-—-
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DmNR1 SDVSHLVV 997
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B= (%) -
Fig. 2. (continued).
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28s 117 bp

B= HEARBWEMERE BINRT 288K - BINRT XEREMNMSEE - MBIRTHIERE - BHZBHAEEED
EMYRIE - M : 100 bp ZEEIZED 5 1L« —#840aR 5 2L ZHR4NER ;s Bla : =HeN&miER ; 3Lb : =#eAhSB%ER (Bk
HERFER ) ; OP : O HERHE ; 1P : 1 HEeMH ; 2P 1 2 H#%iH ; 3P : 3 H#uE ; 4P : 4 HiRwE ; 5P : 5 MG ; 6P : 6
H#hE ; 7P 1 7 Higai® ; 8P : 8 HEdiE ; NC : EISARAYEIREHE - NR1 823 bp: BANRT; 28s 117 bp: 28s (internal

control) o

Fig. 3. Expression of BANR1 transcripts in B. dorsalis larvae and pupae. BdNR1 was highly expressed in larval stage.
There is no expression in the early pupal stage, and little in the late pupal stage. M: 100 bp DNA marker; 1L:1%
instar larvae; 2L: 2™ instar larvae; 3La: earlier period of 3" instar larvae; 3Lb: later period of 3" instar larvae
(wandering stage); OP: 0-day-old pupae; 1P: 1-day-old pupae; 2P: 2-day-old pupae; 3P: 3-day-old pupae; 4P:
4-day-old pupae; 5P: 5-day-old pupae; 6P: 6-day-old pupae; 7P: 7-day-old pupae; 8P: 8-day-old pupae; NC:
control without template. NR7 823 bp: BANR1; 28s 117 bp: 28s (internal control).
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PC: LB & BdNR1 } actin cDNA FE§ 2 BRE A& ; NC : iRV EIHE4E - NR1 823 bp: BANR1; actin 600 bp:
actin (internal control) o
Fig. 4. Expression of BdNR1 transcripts in B. dorsalis female adults (days 0-10) after eclosion. BANR? was
expressed from 0- to 10-day-old female adults. M: 100 bp DNA marker; PC: BdNR1 and actin plasmid cDNA
as positive control; NC: control without template. NR1 823 bp: BANR1; actin 600 bp: actin (internal control).
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Br:f&; FM : FefTA ; FB : BSAGRE ; Ov : BI& ; FG : BifE ; MG : thfg ; HG : #B8 ; Mt : ER% ; NC : 8
RAYVEIREAE - NR1 823 bp: BANR1; 28s 117 bp: 28s (internal control) o

Fig. 5. Tissue-specific expression of BANR1 transcripts in B. dorsalis 5-day-old female adults. BANR1 was mainly

expressed in flight muscle. M: 100 bp DNA marker; Br: brain; FM: flight muscle; FB: fat body; Ov: ovary; FG:
foregut; MG: midgut; HG: hindgut; Mt: Malpighian tubule; NC: control without template. NR1 823 bp: BdNR1,
28s 117 bp: 28s (internal control).

Zas{R AR ZE B R AL A SHAERE (Jan PRER UL ZE TR glutamate (fiFHREL
and Jan, 1976; Johansen et al., 1989) - #E I FoaE T - — BESEE TR ATRITAILAGIREA
BRUTHREE NMDA 223 R TH/L A S st BT 225 THIL A4 -

BT e NMDA 285 311



3.50
C
RS
3 3.00 |
| -
(@]
@ 250 F
[
©
= 200 }
X
% 1.50 F
Q
o 1.00 }
P
©
< 050 F
X

0.00

o 1 2 3

5 6 7 8 9 10

Age in days after eclosion
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Fig. 6. Expression of BANR1 transcripts in the flight muscle of B. dorsalis female adults (days 0-10) after eclosion by
real-time PCR. BdNR1 was expressed in the flight muscle from 0- to 10-day-old female adults, and the level of

expression was not different. Reference gene: 18s.

#— NMDA M MK-801 R AR EMINE R
BrRE
Table 2. The effect of antagonist (MK-801) of NMDA
(N-methyl-D-aspartate) receptor on the
development of ovary in Bactrocera dorsalis

6-day-old female’s mean ovary size (mm)

(Mean = SD)
Treatment Day 0 injected!  Day 3 injected?
MK-801° 1.90 = 0.03 2.18 +0.22
PBS 1.91 £ 0.08 2.13+0.15

! Day 0 injected: injected at day 0, 1, 2, 3, 4,5 (n =
40)

2 Day 3 injected: injected at day 3, 4, 5 (n = 60)

3 concentraction: 3 pg MK-801 /uL; injection volume:
1uL
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cDNA Cloning and Transcriptional Expression of the
N-methyl-D-aspartate Receptor in the Oriental Fruit Fly,
Bactrocera dorsalis

Ching-Yi Chien, and Mei-Er Chen’

Department of Entomology, National Chung Hsing University, 250 Kuo-Kuang Rd., Taichung 40227, Taiwan

ABSTRACT

In this study the Bactrocera dorsalis N-methyl-D-aspartate receptor
(NMDA receptor) subunit 1 (BdANR1) ¢cDNA was cloned using RT-PCR and
RACE. The complete BANR1 cDNA had a length of 3,643 bp including an open
reading frame which is 2,958 bp to encode a 985-amino acid protein. The BLAST
analysis revealed a high identity (85%) with the Drosophila melanogaster
NMDA receptor 1. RT-PCR was applied to detect the transcriptional expression
of BANR]1 in different developmental stages. The results showed that BdANR1
was highly expressed in the larvae. In pupae, there was no expression in the
early period and only a little in the late period. In adults, BANR1 was
expressed in from 0- to 10-day-old female adults. Further, the highest
transcriptional expression was found in the flight muscle in adults. Real-time
PCR analysis revealed that BdANR1 was expressed in the flight muscle of 0- to
10-day-old female adults, and the expression level was not different. In
conclusion, BANR1 was expressed in vivacious larvae and adults, and not in
immovable pupae. In addition, BdANR1 was highly expressed in the flight
muscle. This suggests that BANR1 may affect muscle contraction. However,
blocking the NMDA receptor inhibits the ovarian development in other insects.
In this study, the NMDA receptor antagonist, MK-801, was injected into female
adults to detect the effect of the NMDA receptor on the ovarian development in
B. dorsalis. The results showed that the size of the ovaries has no significant
difference between the control group and the insects injected with MK-801.

Key words: Bactrocera dorsalis, NMDA receptor, flight muscle, muscle
contraction
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