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AR Y EE KNS % F s (Bactrocera dorsalis) s § v]vﬁ-% # i f% (angiotensin-converting
enzyme, ACE) cDNA (BJACE) (GenBank accession no. MH795420) » £ 5 7] 2081 bp » & ¢
¢ % 1848 bp 2 B i 2 » ¥ - B 615 Bz 39 - BIACE "ofAf B 7|7 Z 274 3p 3 &
ERpEEE G el AL - | veph (glycine) ~ # '%f: (arginine) 2 3 '%ft (glutamine) » » 9|
Al B R S A5 3742378 2 399 chin B o I TpF e B R & 4 F iR BAACE * & %
THEYPLARE 25T BJACE % A H 4 RERK -2 AT AP FFA4E% 2 -
APEIEFEG  NHPHE  FRELY - PMUIEFES HADPERATHEFLL b
O 2 f BAACE * 7%tz 28> AR PSS F P &AM ELIHFES 5% - P#I %
PR AERFALE VEABJACE M4 RE > A5 FPHINS P EF T EEFLE - 1
5547 BJACE 3 v @# R 2 R E FH > HHRIoF v 2 LT T o - 9 U F @8
R Eprd 4 F Rl BIACE * & f & e 2 3R> % % B BAACE # 3. g »88 2 %> dipl 4

2GR A By 2 A T EEK

Mgkie © L2 R s L P TR RS

il

& 4E Z i Ll (angiotensin-converting
enzyme, ACE) % % Jt j: Bk B8  (dipeptidyl
peptidase) » FELFHHE T RS BATEN: - HALEWY)
HAWE ACE £#Y) > 735k somatic ACE
(sACE) K testicular ACE (tACE) - sACE gE%yE
MmEUWHEZ I 2 C indv4a% (histidine) J [ H#
% (leucine) /Kfig Jopk UL HEZ 11 AEEF MR -
Fritt 2 40 e Kfgg ik (bradykinin) {2 &%
SEME > ARPHTTLER o (At - SACE 1EIR A& > I BR

FE] 57:’*% . R
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i e B S AT A & (Skeggs et al., 1954;
Gonzalez-Villalobos et al., 2013) - jfj tACE F1Z%5
FHEE - /NEERE A BEEGE = tACE RIfL
{HEFE R Z% (Krege et al., 1995) o (RfEA )
VIR BIME % - ME WS EELEE— B0 HE
U FLE R — I 22 - ELE 1994 F 2508 (Musca
domestica) K50 (Drosophila melanogaster) %%
BRI ek R LB [E)F A N1% (Lamango and
Isaac, 1994; Cornell et al., 1995) » A BHER &
BB R LB ST -

Eesn ACE BUHF 8172 ACE —H¢ Hfre/@hik
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ACE nested 07 == == ACE first 05

1114 bp
904 bp
ACE nested 03 ¢mem == ACE first 01
I 668 bp
2081 bp

Open reading frame 1848 bp

B—
bp ZBERGES ©
Fig. 1.

HAREMMEINHEEELES cDNAEEMRER S - =AREREE152I2 K 2,081 bp Z cDNA g5 —FK 1,848

Assembly of cDNA fragments of the angiotensin-converting enzyme cloned in Bactrocera dorsalis. The full length

of the cDNA sequence is 2,081 bp, which includes an open reading frame of 1,848 bp.

B (zinc metallopeptidase) RE#EENEA JE(LEF
ZHERRIMARETR EAVABIIEE » BEEE - =% 4
(B REFESE (Wijffels et al., 1996; Ekbote et al.,
1999; 2003a; Dani et al., 2003; Macours et al.,
2003) - i ACE (f§f% AnCE) Ze8eribnli 4 i
IRHYPET » HINEERRIHARTE AnCE JApkaats 2 3
2 B0 KRR A B - S tesE R i#EAS AnCE
HiZ: 5 ~ Bil{% (Tatei et al., 1995; Siviter et al.,
2002) - YIETRIE (Locust migratoria) FEEEZ4ME
HE200# (lipopolysaccride) Hll$11% - MERAHAEAIHY
ACE FH 10 - 7R RV IE B E LA BR
(Macours et al., 2003) ° J/bESRAE RS P 730 4H
HuZE ACE - f5 m H S B E i i 50V AR (Isaac
etal.,1998a) - B ELL (Anopheles stephensi) 2.
AERFRE N M E % g KEFRIR ACE » W2 MR
o g BNV (Ekbote et al., 1999) 5 i1l
ACE 1 1] 75 7 1 %8 Hf ARG /D Itk e g 2 78 O &
(Ekbote et al., 2003b) -

TR E MRS RS AT i a1 P Y B LA e2 P =
A HEEghEZ i 2 1% - impkas P =(HEh
Bas B RIZ EFF (Zuo et al., 2013) ;5 WiE$HHL)
HIEXF5HEE E ACE transcripts (unpublished
data) - f5 1 f# ACE X85 SR E B ERAS A RS #S
HIZRIRE Y DA SR HL DAE » ATHITEEIE SRy R B i
ACE (BdACE) ¢cDNA £ & » DL A A BRI & &%
& T # $4 X fE  (real-time quantitative PCR,
qPCR) 731t BAACE Ji 577 S BT Ul 2% 58 3 Heg 5k
B Sl P B 5 5 g 7 3 S (reverse
transcription-PCR, RT-PCR) & I H A & 4H 4% >~
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I -
MR TTA

— HBRAEAE

S BT R R By 12 12 /N1 .2
28°C (+10C) HMZERT - LIEETRILIBERI 140 g -
HE 240 g + %1% 480 g - FEPEEH 5 g - HIH% 20 ml
PLF 7K 1800 ml JEATMEE (Chiu, 1978) ; pkEETE
2 30 x 30 x 30 LA AV UBREIERME K IR
BIRATG (HE ~ BERHS ~ BEM LB 310 D)

=~ B HEZRELES cDNA B8 K P50

A7 = A < 7 R B E s R LR
cDNA #5351 668 bp T & 3 Uit A § 15 15
(untraslated region) - (Kt > fRIZILF ERaskat&—
Y5 [F (F—) » i GeneRacer® Kit (Invitrogen,
Carlsbad, CA, USA) 15| #{THIR 5 Uit diE
% (rapid amplification of cDNA ends, RACE)
DI¥E?S BAACE ¢cDNA £ ([&—) »

B i B4 T - (# F] GeneRacer®Kit with
SuperScript® III RT (Invitrogen) sXFI4HY 5 5
HilEERSE 0 - 1 HER4hEAsH#8 2 488 RNA 1 ng
&k cDNA - FMHHE—5[7# ACE first 01 (%
—) kK GeneRacer™ 5’ primer fiLL_F it cDNA 5
TEAETTEE — R SR E - B EIE Ry —
PEEZ - 94°C 3 77 » BB FEE: - 94C 3071~ 56C
30 b~ 72°C 1578 » [ 35 iR S =P&EL : 72
C 10 43$# - DUt PCR FEY) M > FELABE—4:5]
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Table 1. Sequences of specific primers used in this study

Primer name

Primer sequence

ACE first 01 (reverse)

ACE nested 03 (reverse)
ACE nested 04 (forward)
ACE first 05 (reverse)

ACE nested 07 (reverse)
ACE full length 02 (reverse)

AATTCCAGCCTATTTTGACTTTTGATTCACGG
CCAAGGCTTTGAAGAACCCAAAGACATC
TACCATTTTTACCGCTCGTTTTGTGAGGAG
CTGACAAAATTATGGCTTCCCCTACTGG
CGGCTCTACAATCTCCATTTTCAGCACTC
GTAAACCAAAAGTGCCATTTCTTCCTCAA

ACTTAAAGG

ACE full length 03 (forward)
18s rRNA forward

18s rRNA reverse

*GAPDH forward

GAPDH reverse

Actin forward

Actin reverse

GTACGAATCCGAGCGCAGTGATTGAC
CTTAGTTCGTGGAGTGATTTGTCTG
CCAACAGGTACGACTCCACTTATATAAAC
GATGACCACTGTACATGCAACCACTG
GGTCAGCTTGCCGTTCAATTCAGG
CCACCAGACATGACAATGTTGGCA
AAGCCAATCGTGAGAAGATGACCC

*GAPDH: Glyceraldehyde-3-phosphated dehydrogenase

F¥%} ACE nested 03 (%—) K GeneRacer™ 5’
nested primer #E{THEIFSHGHEIHTIE - S

e Rysp—TEEY - 94°C 3 /7 > PR  94°C 30
¥~ 59C 30 Fb~ 72°C 1 73§ - SE 35 fiEHR 55
ZPEEE 0 72°C 10 434 - (£ QIAquick® Gel

Extraction Kit (Qiagen, Valencia, CA, USA) - i
UG EREF-T#ETT PCR FHET2EY) DNA (904 bp) [4]
Wg - A6 H #E JE A pCRCII-TOPO® # #8
(Invitrogen) » ##—F L ABI3730 %4t (Applied
Biosystems, Waltham, MS, USA) ¢ H#&j DNA £
HEEK - HUFFS O ERIFE YR AR
AHE &b 68) - 1RIE L 904 bp FHIERETS [+
ACE first 05 &z ACE nested 07 (E—K[E—) 477
it GeneRacer™ 5 primer );'Z GeneRacer™ 5’
nested primer & 5 HEr 0 55—2 PCR K H=
PCR Hyz B2 EL [ iliAHE] H% PCR &EY) (1114
bp) 41 EAlTTEEEE KOERY -
Rt a FRVSERR - SET—HE A RRERX
SEZEE—ES [+ ACE full length 02 5 ACE full
length 03 (%—) #17 PCR » DIFAGEIERIN—F

DNA [ intEprELEREN: - ST Fah—PEEE - 94
C 8 4y5 > B FEELY 1 94°C 30 #) ~ 60°C 30 B

72°C 2 oy [OE 35 fEER S =PEEL 1 72°C 1073
# - i PCR ZY) (1946 bp) 41 47 7RBEE KOE
o

DEEe=EAEY M ER T .0 &R E

(National Center for Biotechnology Information,
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NCBI) (http:/www.ncbi.nlm.nih.gov/) 7 {#5F &
& FIE (conserved domain database) (http://
www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi)
(Marchler-Baueret al., 2017) #E{TRSFIEE T -
FI A SignalP4.1 Server (http:/www.cbs.dtu.dk/
sevices/SignalP/) (Petersen et al., 2011) TEHEHE
HERK (signal peptide) - DL NetNGlye 1.0 server
(http://www.cbs.dtu.dk/services/NetNGlyc/) 78
] N-glycosylation fyAr%5 - #]f TMHMM 2.0
Server (http:/www.cbs.dtu.dk/servicess/TMHMM-
2.0) FHMZFFE L - FfIfH CLUSTALW (http:/
embnet.vital-it.ch/software/ClustalW.html) Eb¥f
HNER IR ey ACE feE 751 -

=~ BdACE mRNA %37 &30
(—) LA qPCR (=R [F38 BRIl 2 3
DIl—#% -~ —#e - =8 E - =EeARI) e 55 0~8
B0 R 5 0~10 H e Wi M Bl s 8 N Fis B fS 2
cDNA(bbU\ 1 pg #88 RNA &) Ffsifk - i B2
—M:5 [ F¥ ACE nested 03 2 ACE nested 04 (%
—)» {#iFH iQ™ SYBR® Green Supermix (Bio-Rad,
USA) s=#t5#17 qPCR - #£ M E iCycler™ Thermal
Cycler (Bio-Rad, USA) » [ JEHEHA & » [EEs—
CIJE 3 77  PEEL — - 95°C [ 10 #h4 ~ 60 C}i
JE 30 PG RIFFHIE B EAE - HLfE 40 {EEHA 5 [
Fe = 95CIJE 1 7y 5 PEELDY © 55°C K& 1 738 S
P& ST+ 2 55°CRaaE A% R —JE e E
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AN EEERG 0 0.5°C » AR 30 FPEHE 81 (i
H (PEPEEL RS BhHh 4R 4 - FIZREEE PCR EY)Z
Ry B — DNA R EY) - {E4h& fpkaastiy - DL
glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) (%—) & reference gene > 7 JEEHHAE
AR g EER R DL 18s ribosomal RNA (3
—) % reference gene » [ fEFEHAEL FHIAHIE] - {HFE
EE —HVREERE Ry 62°C -

BT =AY EE - BEYIEEE
B HL CT EFIFHAZ 22T (T E » [SEIMEER
HE - RAERFEEIFIERTEI ANOVA 7347 » K
{EHEEEE Fy 95% - Wik Tukey SE1% M5 E LUl
ELEARESZR > PN 0.05 L EEAREE
B o
() L RT-PCR {E I [E pleaasH 48 2

DI 5 HESHEREAIRE ~ Al ~ A5 - 1885 -
ATALA ~ FHIVE - RERAS KU~ cDNA (B 2L 1
ug 448 RNA &) fEREH - HE—M5[ 1% ACE
full length 02 ;2 ACE full length 03 (F5—) #{T
RT-PCR - 72 BLpi A [E] o 55 DAS 7 R B i
actin (3—) /& internal control > 7 JEEE BE—

PEE% © 94°C 3 7y > S _fEE 1 94C 307~ 56C
30 70~ 72°C 30 ¥ - [ 35 fEHR ¢ S =[EEL ¢ 72

C 10 473% - RT-PCR ZEY)L DNA BHSEE /KM

& X
— ~ BAACE cDNA ¥ - EFpr REEHEIT

P = /1 Bt 4H & 1% 1Y BJACE cDNA
(GenBank accession no. MH795420) £/& 2,081
bp » & & EZ (open reading frame)
1,848 bp AL EH 615 HicA &0 (B
—) o R ELEE FE 1 DL NCBI By~ FlEis &k e s 1T
Eb % > 45 B8R & Gluzincin superfamily
peptidase M2 family #y—8& - feRREFP5IIE S
374  H WelE (glycine, G) ~ 378 2 i M i
(arginine, R) . 399  Af#E (Glutamate, E) &
ProE G AT IIE 492~496 {1E 2
ESAID A{ERIfir (active site) - FI]Fg SignalP 4.0
FEOHT > B N Iman 22 (EeEE Rafskik o A
TMHMM 2.0 Server 7EH| » B8/~ BdACE fEZEfE
& By—o & H - i N-glycosylation FYfirE B
Fesk 169 » 462 » 565 F: 575 7 ficks (&) -

BAACE B H At S #ER L 45 ACE ELf45 SR
REGHEWE (B. latifrons; XP_018788852) 1 F[

~67~

T AHAT » B 9T%HIAHIEIE (identity) » B R E
#E (B. oleae; XP_014099744) HIJE 94%1 A= »
i\ T (Zeugodacus cucurbitae; XP_
011194566) ~ #H/gH &l (Ceratitis capitata;
XP_004526319) K = g 5 H @i (Rhagoletis
zephyria; XP_017467196, snowberry fruit fly) #Y
FHEIFERIZY R R 91 ~ 82 K 79% (fiE] —) -

~ ~ BAACE NE&EBERHZ TR
FIH qPCR {HHIE] BAACE 124fjs ~ i - S

IEERAEAHER AR (B =) - BAACE {r4fj&al
B (e —iRFI = B AERERE R KR
S EIHEES BN =laheio kil R E HEE R
= (E= A) - BAACE g & A HRI - HALI#ES
—HREHEFEZ SN HMBE - EHERZEE/\
Hi » UREBZHIREAREEE SR (B= B) - i
22 P1{b1%  BIACE RN EINHEZ HEeZ 4haahalike
KREREERS @ NE—HEZETHiR A5
HEB AR E AR (B = C) - W& PHE% » BAACE
FEEEE = HRARSNES Bl N E 2
BhHERR AR SN PE  BEEZHRESE T
Hiie i 2582 (B=D) -
=~ BdACE &S HB TR

A RT-PCR (= BAACE ARk 5 4R &Y 25
R GESRBURTERS R Aa R aany R B8 % MAERAT
AILIA ~ BiTRG ~ R ~ 1205 ~ R IVE R O S AR 5
([EPY) -
S
& U4 Z Ll (ACE) % Gluzincin
superfamily 1 peptidase M2 family #J— & - [tt
FIGHVRH I R TR SR TS & A A S - BAEH
iz PR <7 & S A B 51 s HEXXH K EXXXD
(Macours and Hens, 2004; Harrison and
Acharya, 2014) - JDJEFRGE ~ JLdE - g 517
(Acyrthosiphon pisum) ~ 578l (Haematobia
irritans exigua)~ F{GR L (Spodoptera littoralis)
KR E (Bombyx mori) 1y ACE % E7AH HEXXH
K EXXXD FifEffsFlEE, (Cornell et al., 1995;
Wijffels et al., 1996; Macours et al., 2003;
Lemeire et al., 2008; Wang et al., 2015) - ZR1f °
TSR 5 SR8 ~ i O O R 0 R SR e
TG R E N EER A B EXXXD ffidt=
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BAACE
B1ACE
BoACE
CchACE
RzACE
ZchCE

MOCLNELSLSQ 625

B NIEREWHESNBWERECIRERERIILEE R o Bd : RAREM - Bl : =il - Bo : MIEREHRE -
Cc: irF/BREM Rz : BIEREIE - Zc : FIf - REMERZEEABNZRATRT ; EEEETERIEIL]
ZIGL 5 N-EEALURLIER B4R Zn BEFRES U LLESR LR 5 (RFE15 EXXXD HKFEHEREAR -

Fig. 2. Alignment of amino acid sequences of angiotensin-converting enzyme from six tephritid insects. Bd: Bactrocera
dorsalis; Bl: B. latifrons; Bo: B. oleae; Cc: Ceratitis capitata; Rz: Rhagoletis zephyria; Zc: Zeugodacus cucurbitae.
Identical residues are presented as white text on a black background. The cleavage side of the putative signal
peptide is indicated by a vertical arrow. Predicted N-glycosylation sites and Zn ion binding sites are indicated by
closed diamonds and asterisks, respectively, above the residues. The conserved domain EXXXD is indicated by a
horizontal double arrow above the residues.

~68~
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Relatve expression of BJACE

S FFPTPESP SRS

Age in days after eclosion

Relatve expression of BAACE

0

P I FITCPLS PR

Age in days after eclosion

~ THG  ZERHIRZBRER 5 (B) 4@HR - {buEME
: AMktk 0~10 BER - T AT 45EE ANOVA »

A Cc
g";', 201
=
m
S 154
c
2
2 10-
e
a
x
(] 5
b
& b
g o
R
%ﬁb fb*b
Larval stages
B
(uj 154 a
5
1]
‘s
[ - 10'
L.
0
[72]
e
X 5 b b b
g b b b b b
(1]
ST TP
Age in days after pupation
B= HAREMREFITHE BIACE 23R - (A) 4ErSHE : —&
0~8 Bt ; (C) ift52BERARE : 74Mk1E 0~10 HEE ; (D) UEaRPsAARE
BT Tukey ZEHELFIB S ETFHERNEE - HRANFTERTEBBEEER (P>0.05)-
Fig. 3.

Transcriptional profiles of BAACE determined by qPCR during development. (A) larval stage: first, second, early

third, and late third instar; (B) pupal stage: 0-8 days after pupation; (C) adult male fat body, and (D) adult female
fat body: 0-10 days after eclosion. Statistical analyses: to identify the difference between individual means,
analysis of variance followed by a Tukey multiple comparison test were performed. The same letters indicate no

significant difference (P > 0.05).

HEXXH {r~F &5 (B ) 0 &5 R ER A
EXXXD wJgE g EZAIERAL - BURVIEIE &4
R FLEY) ACE » sACE ReE e 7| BA —(E 20
B > BEANER N gl C i & BB — (B iR FlEis
HEXXH - tACE #1 sACE %5fE4H1L > (2N (£ A
— il B2 sACE C Iy HEXXH #H [ &89 7F F fir
(Harrison and Acharya, 2014) - sSACE K tACE &
IS » ST HARTIAE (Ehlers ef al., 1989) -
ity gR ACE Fyor il H B L 8% ACE Syl
EHAE ANow A EESNMER A ERFER
J&ME (Harrison and Acharya, 2014) - B2/ 5 R

~69~

EHIPHH ACE » HIjgE By e EiRp Ea i =
SeFevEmM: (Isaacet al., 2002) -

BT R E R B s R BRI 45 ~ 9 R
B ERHAE AR (B=) - F4aiF RS
e e BA 5 o om B 0 8V 1B P B 1R 8 TR &
(Nilaparvata lugens) fH{tl (Sun et al., 2018) -
BdACE Lt 4es = REARBE R E B AE
{LIFBTRHYES 25 2 48 /NIF - th B s » It ACE
FEF PP EARICRIRAHEL - BARIER L ACE &1
EMERE A4 # K] (wandering phase) EhiE
NECFHA BT 5 £ 0 R RIFWIEA X At 1.6 34
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Br

e 4 ¢

FM FG MG HG Mt

OV FB NC

<« ACE 1944 bp

< actin 600 bp

RTTREMhMERL £ BIACE B3R RIFAMEMEBE—1E - M 1 100 bp #XBLIRFC; Br: i ; FM : RATALA ; FG @ 785
MG : Fif5 ; HG : 1885 ; Mt : IFXE ; Ov : JRE ; FB : BERSES ; NC : HEIZARAVEIARHE - ACE 1944 bp, actin 600

bp (internal control) o

Fig. 4. Tissue-specific expression of BAACE in B. dorsalis female adults. M:100 bp DNA marker; Br: brain; FM: flight
muscle; FG: foregut; MG: midgut; HG: hindgut; Mt: Malpighian tubules; OV: ovary; FB: fat body; NC: negative
control without template. Size: ACE, 1944 bp; actin, 600 bp (internal control).

£ PHEBATTRE (Lemeire et al., 2008) o i
AnCE ERVEWR &L —Hi 2% —Hik Bt
% B=HEIEE B ZIREAREEL - MR
50 /NEFEHVEME BT R RS 0 P B RN
(Siviter et al., 2002) - F#lt&EREUR - R EEIR
BFHH - B R B LSRR a2 B A
HYEES > HOATRE S B REHYI81E - BAACE JATHE:EH
THER CPUbEARM 24 /NFF) RERIAHERFI S8
B (E= C) » HEGAVRIRIBI A AR E e
(&= D) - FEFpaRATAE AT 4HE & & 4hEait =CAERT
B o piaERds N Shas I = RE T #e & BEEE A R & m
Wik s 2 UHER RS EL (Zou et al., 2013) - B 5
Filakas R RV R R B A - e
F4H[E (Zuo and Chen, 2014) » EEAETZE LR
ShE = HEHES (unpublished data) - BAACE 1]
RERNEs—1 - T BAACE Jih[Heea4)za P =CHERRGHY
ThAE B & B as e A RECETEAR - RIFRE—D
WoEEEEA -

ttax ACE 1A [EIRVYTERY4H &% 5 A1 B R AEIE] -
HoEMIhEE IR AR [E (Isaac et al., 1998a) - BAACE
FIAA BT S E a2 S K AERES (BIPY) - AR
Be FEAThREZ — Rk ~ bR 0 2 MmASHE L
TAHhEE (Kanost et al., 1990) » ACE wfgE X
thz— o MiRAK(EEVHEH (Keeley, 1985) ~ BFE
#f (Arrese and Soulages, 2010) K fz EE % £ 36
(Kishimoto et al., 1999) &L FaAHkE - ACE 7]
e BlEtE SRR ER] - fEfETE - ACE m[E%R
IR ON B R B R #E - T RE B 5 72 O BB B B A B
(Sun et al., 2018) ; {HAE5 7 5L E BTN G A A=A

~70~

F] ACE £ - fEfRfCiRifkaez i - RERGES ~ DB b
K nEk{EHE] ACE #9737 (Lemeire et al., 2008);
VYIETREE ACE RIS ~ HrR5 ~ UNEL - K55 - A5l
Bk mEREHANE (Macours et al., 2003) » _FiltRIHE
JERE ACE JAMEFCRI S DI RIS S T > By A2
HIhEE - MybERE ACE fEREHSIIFRIE 25K
ERSRIA R ERIN (Macours et al., 2003) -
VhETE ACE Bilffigkfi ik locustamyotropin
[EIFFEAE RS HRES o b dttife - HAgs P~ ACE
BE7K fi# locustamyotropin C IR RS Lys-Arg K
Arg-Arg - jEE4EREREH ACE AIRESBUE(LMZETT
(prohormone) {#H Y £ EAEH 2 2 (Isaac et
al., 1998b) - {EAME (Neobellieria bullata) ~ E1E
HIZEE (Leucophaea maderae) ~ 72 & K H EETR Uik
(Mamestra brassica) Y RFSHER S h4HREH &L AR
EHE] ACE » R[RESBUEZETTHYE(L  AEMHH
R H EE R &8 o 4R AR (T 2] FXPRL-
amide
neuropeptide (PBAN) K 7 & % & (diapause
hormone) /&> FXPRL-amide family - ACE #
FXPRL-amide [EHF{FAE(#HIEE 700 AHAEER I ACE B
IS R RO 2R T 45 RS (Z A B (Schoofs et al.,
1998) - 5T A B A ANEZI ACE » B A3 B iE
R 3 [E 23R [E]— A b dtife - R — 0 B
s8] - it ACE B A BAltEZ VAR » RELHT
#l ACE JEMRE TG L RS LR #5
FEEE 4 R F &£ 2 (Ekbote et al., 2003b;
Vercruysse et al., 2004; Hasan et al., 2017) -
AHFSTEEE B 5 R E Wl ACE » WRIBHWAER

> pheromone biosynthesis activating
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SRR R AH SR ISR R LI BE - (i€ BAACE
12 = e iR B BRI Heam H BB R (LR AR -

AZATHIA dsRNA Bh1{b BAACE 7242 3R -

FERZHALIERPIEEE ~ - HIEE BJACE £ H
SRR AR FIRACHE & LRSI 45 R =T R
e T RO R E Il ACE BEFEVEHNIHIR > S0a] i R il
g2 B3 - % BAACE RIS » RACHT#E
H R EAHSR LR T A BAACE BLfigk k(=]
TFAERAE > LA 9 BAACE Bt &SRy & R AH R -

5 [FSTRR
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ABSTRACT

In this study, an angiotensin-converting enzyme cDNA of the Bactrocera dorsalis
(BAACE) was cloned. The full length sequence of BAACE was 2,081 bp which included a
1,848-bp open reading frame that translated into a 615-amino acid protein. Three amino

375 379 and glutamate*’’, are responsible for binding to Zn ion

acids, namely glycine®’, arginine
to activate angiotensin-converting enzyme (ACE). Real-time quantitative polymerase chain
reaction (PCR) was conducted to detect relative mRNA expression of BAACE in different
developmental stages. In the larval stage, the relative mRNA expression of BAACE increased
with age; especially in the late third instar, the expression was significantly high. In the
pupal stage, the BAACE relative transcriptional profile of BAACE was as follows: 1-day-old
pupae had significantly high level of expression, and no significant difference was noted in
the expression among 0- and 2- to 8-day-old pupae. In male fat body, the relative
transcriptional expression of BAACE after eclosion was significantly high, but no significant
difference was observed among 1- to 10-day-old males. In female fat body, no significant
difference was noted among 0- to 10-day-old females. The developmental transcriptional
profiles of BJdACE suggested that BdACE may be involved in development and
metamorphosis because high expression levels were observed in the transition period. To
detect the transcriptional expression of BAACE in different tissues, reverse transcription-
PCR was used. The results revealed that BAACE was expressed in fat body and brain. This
suggested that BAACE palyed a possible role in processing of fat body proteins and

neuropeptides.

Key words: Bactrocera dorsalis, angiotensin-converting enzyme, fat body, brain,
development

~T 4~




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


