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JLANE X 4R B 15 X E & Allatostatin-AR I [E 5 RiE D

BAW?, x4, dEET, WA, ERRT, KET

(1. PR KPR B R A 5 R B S E S SE =, B 2013065 2. FIIGHEICE AR Rl 2 B R AR
Hefniadn, il 201306)

O WA AR S R A O R CR AR Y 4, 2 R B N S iR TE T e S W i T
S S5 %A R T I . AUFFEFIH RACE PCR H AR FLANTE X UF ( Litopenaeus vannamei) A 1 ] 411 11
FZAK (Allatostatin-A receptor ,AST-AR) FER AT FERE , 454K 2 650 bp [ cDNA , fu 45 1 425 bp A4 I %]
BEAE, 1 170 bp 5'4E4A% X ,55 bp 3'IEGAS X, Gfith 474 DEBERR L IEA 7 A I KXW AT E SRR R H
[P R GE R T T4 SRR W] PLANEXT R AST-AR BE[K] 5 BE 15 %] & ( Penaeus monodon) 35 Y Jg #F ( Homarus
americanus ) [R) YRR R, FEGOCRIRIT . BILIR 2 BT 5 L X458 WK AST-AR ZILR2 TM7 J5 C R b &
FRAEAS Rl 22 [0 e BE R ST o 2R 26O 8 PCR 45 2 7, AST-AR IR {6 e fis L4 I X R 22 4~ 2 21 (TR
B R B PR LA 3R R BRIKZH LA AST-AR K& R 70 MEME ML B0 R oA e 5k i
T HEME o EGIR R h AST-AR BEIR AR X 25K 5t B & 75 W BE T, [R] e 32 DR A AS [ B A A IR AR O L
TE P RBEZER B E . TERIHEN AST-AR FER S5 FLANEX IR0 B8 4R R E IR AE R B R, FEF 3R
TRFEATLZE FLY TR —2E

K $ER: Allatostatin-A receptor; JLAFEXIHE; BH; kT ; FEE 7w, £k

hESES: Q71 XHEIRERS: A

JUENBERTUR ( Litopenaeus vannamer) EF b AST) Z R HUR A — LA W 2R B2 JIK, fRb) 2

FRFE L R YRR Z —, 2019 4R 1 o [ L 22
THF SR, FLAN GRS R IR A 7 B 24 5 MR e 5™
B 79% o FLAY IR IR P B L R A
T NPT AR, T N T 2 I
PRI & BRI AN, JLYh I I BAT B
T3 A5 A 5 R G R AR T R PR S L
L TRSEFRIA R, A 3 [ A SR 28 77 B LA
Rt = 7 1 AR AR S — . L
AN AN 5 i B, AR o Jo 1] A 2 2
PR 2T LA I X IR M A PR R
i E R ARE A R R LGN BEXT IR IRFE o 3R
AT W EEXE PLAN I 8 BF BE B A T AR 5% B IR R 4T B
Ito

FEL X A PR of 1 o 2, R 7 S 11 2
DRIBIE 58 AR X 8520 M) A 41 i) 3% ( Allatostatin,

s HEE: 2021-05-31 &E B 2021-09-03
EEWH: LiElEH A H (2019-02-08-00-F01111)

MNIEEWES ( Diploptera punctata ) W43 B A5 314, K1)
T A AR Sl R R A T AR 4 R
PREEHERE A, RO (A 1) 3R AR 43 o 3 4H AR
WA 4% 4 ) 26 ( AST-A) 70 B W ] {4 1 i) %
(AST-B) ™' K C-70 A ] {441 1) % (AST-C) ™",
WF5E A B AR AN A0 1) 32 P RE 2 5 58
A E B R, FEF AR, AST-A 2 53|
WO SR (Mandibular organs, MO ) H F 9% JE i
( Methyl farnesoate , MF) [ 4= W& i , M AR 32F Wi
DL AR R A A o R HU AST-A 46
WA R B AR E AR o R

(Seylla paramamosain ) F7, AST-A L1 25 43 W6 i
A Rl 5 S B0 8 % 7. AST-A fig
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1 }H OEIK T , 55« JLARTE T IR B F AH 56 3 R Allatostatin-AR W) v 5 363540 H7 21

R BRI D AST-A RHZ RS R A
BT o 2l A AR A S PR IR G R T AR . R
214 W% ( Rhodnius prolixus) WP, AST-AR 3% [K 7 M
PEVERR AR 2k & TN, 2 5 R FE o
R T JLAR, 75 2 W (Apis mellifera) R <
i ( Anopheles B OE Ao
( Parasteatoda tepidariorum )" 25 A= Wy {4 p 45 %
AST-AR B D REWE 5 AR Ak i 4l 1 . AST-AR
TE B B He b I FE B 4, 7 R e s ) IR
B AR D B, TS P A LR R B AR
Hh PR JG EJ2 FL AU X IR ok SR DA O A
HARGE AST-AR LR AE ML 0 AT 258 R 8 P i)
FIREAE T, A2 1 SE e ke AST-AR JE, a i ik
DR 2540 43 B 355 DR 3R 3K g il A 22 S5 L R A I B 1Y)
BRI IR 22 SR PR IEIZ AL I 5 0 B 20F 1Y Al fiE
BRAR

U BRI

1.1 Zie##t

AST-AR FEH 5 il 19 LA EEXTER W 3 L
T A BT D AR B SR T 3, AR K 9 ~ 12 em, f
JE 10 ~20 go BOLANEXT IR I 2, PR A7E T
RNAsafe F&5& ¥ (3 AR R A RS 7))
Hr, =80 CUKFIRAT % o

AST-AR LAk MEME S S SHA 25 7 Kk
S DR LRSS LA FE M (5313 NN
IR, PRIEHR 88 B A IR AL B 2
BB BERR , 25 3 2, A 0 RO L IR AR L S L
JHRAR Vi LA AR LR 2, DL R IR 4l Ak 300
mg HEEFL{4 300 mg AFEFEE 1 RAMAK 9 BB AFIF
5510 KAMAK 9 B, B T RNAsafe £ W (L i
ZHEYIRHABR A E]D) H, - 80 CUKAPR-AE % H .

AR ICRRE AT AR S Y 4 S BE
A FLANIE X IR AT I, fp AR 6] B 6 45 o 43 il
ff AR A 20, A R, - 80 C KA IR AT
#Ho
1.2 XBWHE
1.2.1 4 RNA $2HURT cDNA 94 5%,

FEICPL A I X HR AR A A 59 5L RNA ( Total
RNA Extractor i 7| &, TaKaRa ) , Nanodrop 2000
A2 T B, ARSI SRS, 00 44 L) 5 RINA £ Yk 38
OD fH, Byt B 5 A U RNA (1) 52 8% 14 . cDNA
4 UG (SMARTer RACE 5'/3 kit i &) -20 C

Mosquitoes ):16i .

KA IR
1.2.2  Allatostatin-A receptor &K1 75 %

FEAR S50 25 A 1) L AR T X MR i pft 28
R P RBNLAL AST-AR FE[H Y Unigene , 1< B
%1208 bp. NCBI B Blast Hoxf48 223545 AL
WX MR ) Allatostatin-A receptor-like ( GeneBank
ok 113814646 ) Tl 41 (2 646 bp) . TEP
FITHN B PR SF X519 (& 1), LA )
cDNA 55— AR, AT AR ST i By 4
HE, PHEIAR 50 pL:Mix 25 pL( B4
FHCA R A, ddH,0 17.5 pL, B R #7514
(53F/53R) % 2.5 uL,cDNA 2.5 wlL;PCR 5 Jii 2
¥:95 °C WA 5 min, 95 “CAFME: 30 5357 CiB k.
30 5372 °C ZEfH 90 s;30 PMFEH; 72 C LE{# 10
min, 4G ) 28 BOIR B BE I L DK A I, 49 G S
B SR AT 57 ) AT IS 1A ( B R AR B 2 1T i
A&, RIRAEDRHCARA ) o B4 5
[ (pMDTM-19-Vector ,TaKaRa, }i%) , B K 1%
R (B AE ) o ARIEARAS PR <F v BUw 91 i
4 5 PE 51 4 SR3.5R1 (5" RACE) #l 2F (3’
RACE) ,$"1# AST-AR L[ RACE F-Ef (SMARTer
RACE 5'/3" kit i&, f] &, TaKaRa ), #x J5 H
DNAMAN B Iy 25 58 (181 1) 47 PF R 1
AST-AR P cDNA 2, g5 Bt 5 19 (R 1,
YZF/YZR) A K Bk, S5 5193 i 2k T4
YRR ) B A RS W5 i
1.2.3  Allatostatin-A receptor &K @443 H7

24> PCR 4784 7 Wy i I e 45 2R 22 B4 =k
FFPHEDAT cDNA 24, FIHZE 2 Hi Xt
AST-AR JEHFH) Gt & (A 25 F 21 7430
1.2.4  JLANEEXTHR Allatostatin-A receptor B[R 2
Ko

HBGE AST-AR JH R 7E ME HEA A R 2121,
ARG K B B B LA KA [a] A R 1 1 55 B
AR kTS I, % SYBR Green Pro Taq HS
qPCR Kit ( 3 v B A= W) BH A BRZA 5] 547 52
PN i PCR 5L, LA LAREEXTIT 18S A% A4 KL
HFRIXRANS, WS EE MRS ER 4 K,
SR 9 6 E & PCR S W 4K 22 20 wL: SYBR 10
L. EFUES 19745 0.4 L Ak 0.2 wL . ddH,0 9
pL; SENPOEE R PCR ROWARFF 9 :95 C 2 min,
95 °C 10 .60 C 30 s,40 MEF, i 2 7243k
T FLYH U X R AST-AR 35 PR (9 A % 238 5, 3K
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22 (S R Ty N S S 1

32 %

BRI + pRifE2E (Mean £ SD) 2R, f
SPSS 20. 0 ¥ #9 One-Way ANOVA % it 43 #7,

P <0.05 f{EZEFEBE . FIH Excel 2016 ZfFAE
Kl

—
491 bp 779 bp
S SRs [T SRl ] 2609bp
S 53F J 2F 53R | 2650 bp
rﬂ *ﬁ
| 1
1
YZF YZ2R

S3F/S3R. RS By 195195 SRLSR3.5'RACE 1 Bed 5195 2F. 3'RACE By 5195 YZF/YZ2R. KBRS 15140,
53F/53R. conservative fragment amplification primers; SR1, 5R3. 5" RACE fragment amplification primers; 2F. 3’ RACE fragment

amplification primer; YZF/YZ2R. full length validation amplification primers.

El1 AST-AR EESRERREREE
Fig.1 Fragmented cloning diagram of AST-AR gene

®1 EREBRASIY

Tab.1 Primers used in gene cloning

PCR [ ¥ UNEIE7IAwss PR SIYFHI(5'-3")
PCR reaction Primers Length of expected product/bp Primer sequences(5'-3")

, 5R3 491 CCGATTTCCTTCCGTTGTCT
S'RACE 5R1 288 TGTGTGAAAATCCGTATGG
PR BB 53F 1 148 GGTTGGCACTCCCTTACT
Amplification of core fragment 53R GACGCACGAGCCCAGAAT
3'RACE 2F 1105 CGTCCCTTTCACGGCTTC
SR BE YZF 2 146 TCAGACACGCAATCAAGCACC
Full length verification YZ2R TCGTAAGGAAGTCACTCTGG

18SF 133 CCTCGGTTCTATTTTGTCGGTTTT
Pt PCR 18SR GCAGATGCTTTCGCAGTAGGT
Real-time PCR 1F 140 CATCATCTTCCTCGTTGGTCTTTTC

1R GACGCAGAAGACGATGAAGAGG

x2 FAEMEERRUEDT AST-AR EEFF
Tab.2 Analysis of AST-AR gene sequence

using biological information software

AR Hi&

Name of software Usage
NCBI-ORF Finder T e S AE 7 5]
DNAMAN IR L 575 L
ExPASy ProtParam T A o AL P S
PSORT Prediction TR 25 1 SV 41 i 2 A
TMHMM THUI 5 R X
SignalP5. 0 TIN5 IR oL
SWISS-MODEL FA AR 14 T = b A
MEGA X DLARHE (ND) ik R et A i

http://www. shhydxxb.com
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2.1 FLYAEXTER Allatostatin-A receptor £ F )
TPER SIS

HR A5 PLAA J XoT M A A4 28 71 e S 28 28040 2 vh
PRI AST-AR DR e s A i ik 3 B i 2 vl [
AT 4 55 B KB il Oy 491,288 (1 148 I
1 105 bp (& 2a ~2d) , P/ S5k R B (& 2e,
2 146 bp) JPAHEAT HXF, KR EL R DR 4L 2 2%
e B R AR ]



14 YR , 55 : FLANIE XS MR B F ARG R Allatostatin-AR ¥ 3R 5 F3R 5347 23

(a) (b) (c)

(d) (e)

(a) ~ (d) srBRsaedhas 4 269 = PR ra ik 45 25 5 (e) BOIE AST-AR JEH PCR =Py ik 5 5L
(a) - (d) The segmented cloning method obtained the electrophoresis results of 4 amplified products; (e) AST-AR gene verification PCR

product electrophoresis results.

El 2 AST-AR EFE 5 ¥ 14 PCR =Bk &R
Fig.2 AST-AR gene fragmented amplification PCR product electrophoresis results

&K AS AST-AR #£PH ¢DNA 42K 2 650 bp
(E3) 4346 5" 9E4A% X (1 170 bp) ,3 "JE4AS X
(55 bp) , P BRI SEHE (1 425 bp) , G 474 3
FER, A 1R R G IS T ATG Fi 1 A2
1R A5 TGA, AST-AR £ H BeAH XS 7 it
Sh53242.92 u, 25 f o 6,02, 1B N 25Kk, Ay
T2 A CoinHir Neps O Sag o SignalP 5.0 43413
B}, AST-AR FHIN 25 (1 JC B 805 5 K. 7 48 i
PEAHTLE B % B, AST-AR Tl 25 (4 52 157 T 9 i
W ZRRLAA | R SRR A E R Ry 30% \30% 40% ,
H DEAE DN AST-AR TN 2 (1 5 fe A n B T 5 /K
FEAR, LR N T R R AR, TMHMM 43 7 =%
W1, AST-AR Tl & (1 H AT 7 /> 5 02 iié 45 1)
(66 ~88 aa, 108 ~ 130 aa, 145 ~ 167 aa,87 ~209
aa,239 ~261 aa,289 ~308 aa,323 ~345 aa), fifi
] SWISS-MODEL T H.%f ML44 X #F AST-AR T
DEE AT =P s, 25 R LI 4 [m]RAR
5 7 40 B9 AR AL A 33. 45% , GMQE 2/ 0. 38,
QMEAN 2y 3. 76, Ui W% 8 11 5 8500 2 1 U A
. Ho, o BRE S 39. 3%, B Ak
4.22% , $E A % 5 17, 93% , TG B % i

38.82%
2.2 NLYNEITER Allatostatin-A receptor EE
MEEREIRMES Rt U R 717

W5 TR A FL € XF B AST-AR 3 R & L 1R )T
H 5571 IS W 1) H A ) o 2 B 1R 97 AT [ D5
PEIIHT (LS ), I LANEERT R AST-AR 5 [H 2
1R IR 1) 5 315 X 4P ( Penaeus monodon , XP_
037800171. 1) ZEJMNFEE I UF ( Homarus americanus ,
QCB19932. 1) . Z ™ B ¥ ( Diuraphis noxia, XP _
015367600. 1) . K I8 & W ( Araneus ventricosus,
GBNO06801. 1) . 4 Ji& 2 I ( Anopheles albimanus ,
XP_035776538. 1) Fi & g R 8 ( Drosophila
melanogaster ,NP_524700. 1) Z5 ) AST-AR }:[H 4
Y 2k BR 7 91 08 AH ARL P 23 il Ol 96.41% |
71.46% 60.07% .59.29% .58.50% #1 50. 00% |
IR Z TP 5] X o3 A 45 R 7, AST-AR J
AT AEEIEGER L, H T A B AR PR Y [E]
SRS FE N Sl C S5 2 AR SF AR 2D
TMT S5 NA 1A~ NSxxNPxxY 85, I HL7E %45
PR C R Uik R AR A = BE AR ST , R BTk 2e Ry
FILRRIRIL T B 5 AST-AR K: /L PN REA X
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24 (SR VNI B 2%

acatgcacaggacctggecttcagecaagggagacgetcacctacctgecttcagacacgecaatcaagcacctgatttttgectcaaaacagecagtectagtcaaaataactttgatgtggtgtgt

gtgacgtaacatatggtttccttttggacaatgtacagaaatatgttttgectttaggaactttgcacttgtgttcttttegectetgatttggtggatggacagttcactggtctaacggaagg

agtggacgcatggatgcaaaatatctgtgattggetgtgatatttcecegaaacataaateetttgaacactatacgtegatggtgeee agacatcatgaacaccttateg
cctectaacagttectectgtggetataatggetgatgaaaatacteccttgaaaataacagaagaagaaaacaccttttgatttttetttgttgatectatacgtegtacgggagacaacggaagga
aatcgggagtgtgttttttettttottgaagtgetctagtgtoctaaacaatatttttotttecacatttttttatttttcataattgattagettcagttagatcgatggecacttettaggeac
tggttttggttggecacteccttacttgcaataataataacatgtacagaaacgacagacggetgtttteacttttagttecatecaagacgetattagtitgtttgtgtgtttgaaagagaagag
aaaaaaaaatgctttgagctcacttageccatacggattttcacacatgecagacccttacaaaataaaaataaaaaaaacagaaaggaagccaacaaaaaacaaaacgaaaagaattccececectt

cccccccttecggtaaaaaaaaagaagtaaacaaaaacgagagtaaacaaaacacgtaaggaaataaacccgeccctttaaacactcccgaaaagaaccaacgacaaaacaaattcatagaaaaa

atatagaaactagataaatagcga ag: g a g g
agagecagcagcagecgaccacgaccteccecacgecatcecctectecagecatcaccaac
ATGAATGAGGCAGAAGAAATGGACTTCGAGATGGAGGCCAACAGGGAGGCTGGGATGGAGGATCTGGAGGATGATAATACAGGAATCGATCCCTTCCTGGATIZ272
M N E A E E M D F EM E A N R E A G M E D L E D D N T G I D P F L D 34
TTCTTGCCCAATTACATCCTCTGCAACCAGTCCAATTTCACGAACCTTCCACTTTGCAACAARCAAGACTCTGGAGGACGAGACTCTCTTCGAGTATGGCTTC1374
F L P N Y I L C N Q s N F T N L P L C N N K T L E D E T L F E ¥ 6 F 68
ATCGTCGCCATCGTCGTCCCCATCATCTTCGGCATCATCTTCCTCGTTGGTCTTTTCGGCAACACACTCGTCGTGATCGTCATCATCATCAACAGACAGATGL476
I v a I v VA E TS I F G I I F L vV G L F G N T L VvV V I v I I I N R Q M 102
AGATCCACGACAAATTATCTITATCTITCAGCCTGGCAGCGGCAGACCTCCTCTTCATCGTCTTCTGCGTCCCTTTCACGGCTTCAGATTACATGCTGAAGTCTLS78
R § T T N Y L IF &8 L A A A D L L F I v F c v P F T A S D Y M L K 5 136
TGGCCATTCGGGCGAGTGTGGTGCCAGACGGTGCAGTACCTCACCTACGTCACGGCGTATGCTTCGGTCTACACGCTGCTTCTACTCTCCTTTGACAGGTTC1680
W P F G R vV W c Q T V Q0 Y LT Y V T A Y A S V B L L L L S F D R F 170
CTCGCTGTGGTTCATCCGATAGCTGCCTTGACAATTCGCACGGAGCGGAACGCCCTGTACGCCATCGCGGGCAGCTGGATCCTCATTCTGGGCTCGTGCGTC1782
L A V vV H P I A A L T I R T E R N A L YA I a G S W I L I L G S C Vv 203
CCCGTGTACACATGCCACGGCACGAAARAGGATCAACTTCGACGACGAGATCTTGATCACGTGCAGCTTCCTGAACGAGCAGTGTAATCATATGGCTTTCCACL884
B v Y T C H G T K R I N F D D E I L I T C s F L N E Q@ C N H M A F H 237
ATCGCCTTCATCACCAGCATGTACTTCCTGCCACTGACGGTGATCGTGGTTCTGTACCTGCTGATCCTGAACCGGCTGTGGTTCGGCATGCAGCCCGGGGGG1896
= A F I T S M Y F L P L T V I vV V L Y L L I L N R L W F G M Q P G G 271
AACCGCAGCGCCGAGAGCATTCGGGGCAAGAAGAGAGTGACTCGGATGGTGGTGATCGTGGTCGTCACTTTCATTGTCTGCTGGTTCCCCATCCAGCTGGTG2088
N R s & E s I R G K K R V T R M V vV I V V vV T F I v C W F (BN Q L 305
CTGTTGCTCAAGTCCCTIGGGGATGTACCAGATGACAACCTTICCAGATAATAATGCAGATTIGCGGCTCAGGTCCTAGCCTACATCAACTCCTGCGTCAACCCA2190
vV L L L K 8 L G M Y Q M T T F Q I I M Q I A A Q V L A Y I N § cC VvV N 339
ATCTTATACGCATTTCTCTCCGATCCTTTCAGARAAAGCCTTCCGGAAGGTCATCTCCTGCGGCCCACAGCGGCGGGCGGCGATCAACGGCCGGACGGACTTC2292
El L Y A F L s D P F R K A F R K v I s c G P Q R R A A I N 6 R T D 373
GAGAGGTCGATGGAGACTCGACCTCTGCGCCCGAGTCCCAACGCCATCCCTATGACCAACATGGCGTCCAGCGACCAGTTATTGACTCCCTCGTCCGCCATC2394
F E R S M E T R P L R P S P N A I P M T N M A S s D Q L L T P S s A 407
CTTCGCCGCGAGACGACCTGCACGACGACCACCAGCTTCACGAACGGCGCCGCGCGCGAGGACGGCGGCGCCAAGAGGACCCAGTCGCAGGAGAAGCTCCTG2496
I L R R E T T C T T T T § F T N G A A R E D GG A K R T Q S Q E K L 441
AACAAGCTGGTGGTGAACAGCCCTGCGCAGGACTACGGGGGCGTGGGGGGCGGAGGCCAGAGCGAACACAACAGCCTCGARAGGGCGCATCCAGAGTGACtL2598
L N K L vV Vv N S P A Q D ¥ G G VvV 6 G G G Q s E H N S L E R A H P E * 474

ccttacgagcgaaagecctttcaaaaaaaaagaaaaaaaaaaaacccatagtyg 2650

INEGFEFRIR S -UTR 1 3'-UTR; RE FRZFIR RS X (_ LFNEHIR, THOAEEER) ; « 5 107 TCA N ILEW T BIZ#sh

AST-AR T A~E5 [ X 28 Sk RT3 o

Lowercase letters indicate 5'-UTR and 3’-UTR ; Uppercase letters indicate the coding region (the upper part is the nucleotide and the lower

part is the amino acid) ; Above * TGA is the stop codon; The shaded part: amino acid sequence of AST-AR 7 transmembrane regions.
B3 JFLAEITER AST-AR EEH) cDNA 7 5 K il i) 4R i3 |2 B 51

Fig.3 cDNA sequence and predicted amino acid sequence of AST-AR gene in Litopenaeus vannamei
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1 }H G%IK TN, 55 : FLANEXT IR B F M LA Allatostatin-AR [ 7i % 5 38 /04T 25

M NCBI Boffs J2e p R 212 MUK Fh AST-
AR JE R B TR Y 5], 6 ] MEGA X {44y
AST-AR BE[H i) NJ R Gt . 45 RE W] (K
6) , FLANTE XS HE 55 15 %) HF | 56 U 25 e iR 3Rl —
o
2.3 FLYEXTHR Allatostatin-A receptor E FH R
L5
M SE 20 E i PCR SRR AST-AR
DRIFEME e PLAN XTI 8 AL AL CIRA ki BV JIF
H%E%V@ PRI W LA ZHZ0) rh B R X ek o
RN (B 7)  AST-AR BN e ME e LN 35 Xt
R 59 8 AHAPE AT JEh TR RN X
Fig.4 Prediction of tertiary structure of protein HRHRAW o LD 2 R rh A R A R I8 e T
encoded by AST-AR gene P TEMEME FLANIEXTER AR AST-AR JER7E 7 i

i MNEAEEMCFEMEANREAGMECREDENTGICPFLD. . FEPNYILONCSNFENLPLONNKTLEDETL
2 MSEADEMDFEMEANREAGMEDREDENAGICPFLD. . FEPNYILCNCSNFEINLPLENNKTLEDETL. ..

3 SERPABENGIESFLT. .FEPPYILCNATNYSKLPLONNVTEVEEPE.

4

S

©

1 A

2 A

3 C

4 L

S G

€ C

7 3 M

Con: s ytl 1 s dzflavvhp

1 FL

2 FL

3 F

4 A

S I

€ [VVYXPRCGGHYTARL LY

7 [VRINCYHGNAGTA VA

1 2

2 Ct

3 E»

4 E

S G NRNNHENRTERET...

€ EL « . PLTICPAACTKEITR...

7 G « . PLMENCCVTKTERT. . .
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Fe i AT 355 3R A R @R AL , By 2L (015 R RIVR VL i 75% , i (1 R Rl VL i i 50% 51817 1,2,3,4,5,6,7
S JLANEE X UF (L. vannamei) | BE5 X UF (P monodon ) | 3¢ 8 JE UF (H.  americanus ) . % W B W (D. noxia ) . K& Fel ik (A.
ventricosus) \FABEFEIL (A, albimanus) \BEJE 4 (D. melanogaster) . £1AAME XA 7 NI 4EFy X (TM1 2] TM7 ) 52 421X 1L
PRI R ST 2 I TR 5 Ak 2 0] AT RETE B — it i 5 € HE DX SRR A W Al ) PR (RS R SRk (Arg) 5 P9 R 7 IR 0T 2k I R A AE X 3R
TARSEIY DRY 37 F0 NSxxNPxxY 3%
Position with >50% similarity are shaded in light blue, Position with >75% similarity are shaded in pink, while completely conserved
positions are shaded in black; The species 1 =7 in the picture are Litopenaeus vannamei, Penaeus monodon , Homarus americanus , Diuraphis
noxia ,Araneus ventricosus , Anopheles albimanus and Drosophila melanogaster. The red frame area represents 7 transmembrane structural areas;
the conserved cysteine residues corresponding to the two red circle may form disulfide bonds; The blue box area represents the conserved
arginine residues (Arg) among various species;The black underline and black box below the sequence indicate the conservative DRY motif
and NSxxNPxxY motif.
BES MAEXERH AST-AR 5 H {47 S BB FF 51 H L 33
Fig.5 Multiple alignment of the deduced amino acid sequence of Litopenaeus vannamei
AST-AR with the corresponding sequences from other species
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100 A8 Drosophila subobscura (XP 034670656. 1)

99

B8 Drosophila melanogaster (NP 524700. 1)

UL Anopheles albimanus (XP 035776542. 1)
95

¥2%% Bombyx mandarina (XP 028032335. 1)

FXRYF Diuraphis noxia (XP 015367600. 1)

99 | AR BB Zootermopsis nevadensis (XP 021934309. 1)

100 WKW Periplaneta americana (AAK52473. 1)

EWM MR Homarus americanus (QCB19932.1)

A JLYESTHF Litopenaeus vannamei

100

100 BERSMF Penaeus monodon (XP 037800171. 1)

FE MW Crassostrea virginica (XP 022315659. 1)

100

WF5E B DU Mizuhopecten yessoensis (XP 021374968. 1)

RGER LR R B AR 70 ST
The values in the phylogenetic tree represent the reliability of the branch.
6 TR AST-AR SERF 7MY & gt (L i

Fig. 6 Phylogenetic tree of AST-AR amino acid sequence from different species

3 50 % mUEPE Female | HEPE Male 4 852. 83  FI LW 9¢ )t i 5 PCR FARKG M 4 4
B~ 40 FEUR FLAA XTI (7 41 81 H AST-AR LR g 4R ot
o oL et . N LR
ﬁgg 20 Fika  GRER (K 9) BN TR ST
§§ A T JINZ IR A W R % 52 S5 AR AR () AR AT 3 36 1 B

a,

15315 20 . B(P<0.05),
I2 10
25 [ = 4
> (0]
= 0 W 8
. e g
H Tissue ® S .
¢ FERMEME I FFAE B PEE 5 (P <0.05) 5 1. IRAR: 2. fi;s ;3 2
3.H s 4 PR 5.6 6. MR 7. s 8. LK. 3
Significant differences are indicated by asterisks (P <0.05); % 21
e~
1. Eyestalk; 2. Brain; 3. Stomach; 4. Hepatopancreas; 5. Gill; KQE J
6. Gonad; 7. Intestines; 8. Muscle. < 0 1 ' 2 ’ 3 I 4
7 AST-AR E[E7EBfELE FLANE ST AR ENEEALE S
FEAARHE RS Different larval stages
Fig.7 Relative expression of AST-AR of different * Feon AST-AR LR TEA [ 41 1A Bof 30 ) 3 35 A2 7 Wb Pk 95 S
tissues in male and female L. vannamei (P<0.05); 1. 3&ARGNA; 2. HRIRSA; 3 ATHREE 1 K 4. 47
HRES 10 K,

iR IZ\\] FIHR *ﬁ ,;F. 1 17 AH Xﬂ—%ii,ﬁz \(jﬂ\ }I_ r%.} T:Et’% Asterisk indicate significant difference in expression of AST-AR
v, o > at different larval stages (P <0.05) ;1. Zoea larva; 2. Mysis
PERLASERT AR o AST-AR JERERALS Al E e "

larva; 3. P1; 4. P10.
AR, HE 8 Wl AST-AR JER/E A R 4h ik B8 AST-AR EEZE A4V E SR

B A ek, HOAR AT R0k & 25 7 ol 3, L rpobe FEL R A Rk
IRG AKX FR 3k i fie o AST-AR KL PR E AR R &) Fig.8 Relative expression of AST-AR gene of
ARy 7H R pg B R OR X 3R 3R i Ol 54 819.01 + different larval stages of L. vannamei
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m %} &Ik E Relative expression level

= 10  O4&fi& Body mass/g 10

>
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> L m
m (] 4 4
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> “E(
&'S 2t 9 ﬁ
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)
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El E2 E3 E4
A5 A

Different populations

RAKERE b RN R AT R F V2 R (P <
0.05) , FEOHURIE L + Fo8 A R AR B A7 78 B35 22
51(P<0.05) ;1. JBJKZ /R EFAE HE 0F 5 5] 9F MER 258 )5 85
E2. 5| BEMESR5 JE R 2 /R B A MEBR 2 S0 S5 A 3. I IS
JEJRZ IR BF L BT 2 S0 5 A B4 e B AR A 2SR AR
Asterisk on the black histogram indicate significant difference in
expression of AST-AR gene at different populations (P <0.05),
Asterisk on the white histogram indicate significant difference in
mass at different populations (P < 0. 05); E1. The progeny of
Hainan female shrimp and wild male shrimp; E2. The progeny of
Hainan male shrimp and wild female shrimp; E3. The progeny of
Guam female shrimp and wild male shrimp; E4. Guam prawns
self-breeding progeny.

B9 4 MBHERLMESIMERER AR

AST-AR BEE BN RIEES
Fig.9 Analysis of the body mass and the relative
expression of AST-AR gene in intestinal tissues

of the four populations of L. vannamei
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T hEe™ . 7T AST-AR 3 R 4 i 1) B L TR
JF5) TMT J5 C R b X 38 B9S2 R (Arg) 3R 3L 5
N KISSIR FE H 4t ¥ S 3L 1R 77 41) C oK i X 3k
IR 2R ( Arg) 5% 3 —FE AR SF Y, 1% B & 5t
FRTE N 2L KISSIR v 55 PF FL 20 55 A 3ok 72 4
Sl MM AST-AR W85 KISSIR EAT 254030
RE, 2 5 EHE A, LA X AR AST-AR &
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Cloning and expression of breeding-& development-related gene Allatostatin-
A receptor from Litopenaeus vannamei

LUO Yongli'?, LIU Hong"*, LIU Zhiwei'*, DAI Xilin'*, WANG Yiyue'?, ZHU Qifei'

(1. Key Laboratory of Exploration and Utilization of Aquatic Germplasm Resources, Ministry of Education, Shanghai Ocean
University , Shanghai 201306, China; 2. National Demonstration Center for Experimental Fisheries Science Education, Shanghai
Ocean University, Shanghat 201306, China)

Abstract; Allatostatin-A receptor gene was cloned from Litopenaeus vannamei by RACE PCR, and the
sequence length is 2 650 bp, including 1 425 bp of ORF, 1 170 bp of 5'-UTR, 55 bp of 3’-UTR, encoding
474 amino acids, forming an unstable hydrophilic protein with seven transmembrane regions, and subcellular
localization is mainly located on the cytoplasmic membrane. The results of homology and phylogenetic analysis
showed that the Allatostatin-A receptor gene of Litopenaeus vannamei has the highest homology with Penaeus
monodon and Homarus americanus, and has the closest genetic relationship. The result of multiple amino acid
sequence alignment showed that the C-terminal Arg after Allatostatin-A receptor amino acid TM7 is highly
conserved among different species. Real time PCR results showed that the Allatostatin-A receptor gene was
expressed in multiple tissues (eyestalk, brain, stomach, hepatopancreas, gill, gonad, intestine, muscle) of
female and male Litopenaeus vannamei. Except for brain tissue, the relative expression of Allatostatin-A
receptor gene in female Litopenaeus vannamet is higher than that in males. With the development of Litopenaeus
vannamet larvae, the relative expression of Allatostatin-A receptor gene increased. The expression level of
Allatostatin-A receptor gene was the highest in the hybrid offspring of imported male shrimp and Ecuadorian
wild female shrimp. It is speculated that the Allatostatin-A receptor gene may be involved in the reproduction
process of Litopenaeus vannamet ,and whether it is involved in the growth regulation of Litopenaeus vannamer
remains to be further studied.

Key words: Allatostatin-A receptor; Litopenaeus vannamei; reproduction; development; gene cloning;

expression
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