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(Artemiaparthenogenetica) 97 £& 7 142 ¥ 6946 M, ARAF5xT ApMet 2K E (IR R RERSDHFE AR X AR Met)
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i (intestine) ZA4R b oy nt = R A4F4E, 4R BT, ApMet R #FFX i EAK 1476 bp, %4 419 MR, %
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O AN KA a-3Fak, —BRLEMAM, EMLALRLFRT, IEAA K R53KZF (Daphnia pulex) F= KA
% (Daphnia magna) A48, 542 E "% (Blattella germanica) % % Rt F4 X A40R, AR R RBFENIIE
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Analysis of Expression Profile of Juvenile HormoneRelated Receptor Gene

Met in Artemiaparthenogenetica
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Abstract: Juvenile hormone (JH) is one of the key hormones involving in endocrine regulation, playing crucial roles in
reproductive development and metamorphosis of arthropods through its associated receptors. The role of juvenile hormone
receptor Met(Methoprene-tolerant)gene in the ovarian development of Artemiaparthenogeneticawas investigated in this
study through a bioinformatics analysis of the ApMet gene ( juvenile hormonerelated receptor gene Metin
Artemiaparthenogenetica) , and its spatial and temporal expression patterns in ovary, cerebral ganglion and intestine of
Artemia were validated using qRT-PCR. The results revealed that the ORF of ApMetgene contains 1476 bp, encoding a
protein of 419 amino acids. Four conserved domains, namely bHLH, PAS-A, PAS-B, and PAC, are possessed by the ApMet
gene. The tertiary structure prediction of ApMet protein includes irregular coils and a-helices, consistent with the secondary
structure prediction results. In the ML phylogenetic tree, Daphnia pulex and Daphnia magna are identified as the closest
relatives to Parthenogenetic Artemia, while a more distant relationship is observed with insects Blattella germanica. Gene
expression analysis showed that ApMet is most highly expressed in the intestine, followed by ovary, and exhibiting
differential expression during ovarian development.Our study provides a reference for the bioinformation structure and

physiological function of crustacean Met gene.
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fR#¥E (juvenile hormone, JH) 7EFHI 5
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BiR. fEREY, TH MR, e n I e
JIg 10 200 B PN O AR B C RN /45 18 B AR P AR
BgIfE 26 15 5 B2, 5N Z AW T A N
(methoprene-tolerant, Met) 54, MV T iE 59
#WEAJR (vitellogenin, Vg) K& KB4, JH £ H
FEANY IR LI AT e S B 2L, JE R 2 A
S AR SR AR, H el 52z TH
(GG SZARFE RN Met, ARAT Sk Z X0 1% 31k PR 2 74 Fl
HRLIB AR

Met J& T I PERie- A1 /e bHLH-PAS #e 3% K]
FHFEFEI AL, BYRTERTE Met 8842
N WE (Drosophila melanogaster) %I JH PutEw 5
HORILIR, Met AR AN e 4)) H1 22 25 (1) 55 5 H
P T IEW R, e Ao R BE KRN, TH iRl
RFIGE G Met ZER Hif T Met FER365%, 0 Met 4
WESZA TH 32 ARE), TH 1245 Met 55 B 52 4 4t
WG R ¥~ (steroid receptor coactivator, SRC) JE %
SR R AY), BSOS N RN Ke-hl
G0, MG Met RAT R IR H 9P IS K A A= B
FEIR IR, IR (Triboliumcastaneum)
T Met NG FAT Vg BRIFRIAL, fFiR K
it (Aedes aegypti) W, Met 3K T3 5 2 2EiR B
B E IR gp 02,

AR, X THREINY) Mer F=KI T RENLHIHF
KA T R, SERIRIE T =R 5.
ZNHKUF (Neocaridina denticulata) VA BOR 2%
(Daphnia pulex) FVRKM % (Daphnia magna) H 1
Met B[R 7|31, FEROIR F AR B H, Met 5
SRC JE iR — RIEE AV N MF, LR SR
MR RS T FHLHIB . fEKZF, Met g5
SRC & IBM —RIEE &Y, FErlRelF N MF 1952
R AIEVE RS, SRTT, Met FE IR )45 RREAE DL K /2
RN TH B2 AT 75 33— P 3R .

BT BB T HIME it R 55K F IR 5 A0 B A
fith, RIPRMERT IR B E N 3 DB, 4108 5
AR, Rl AU R E B (Stagel) B #AHT HA
(Stagell). A (StagellD. A5 A (Stage
V). 72U (StageV) [, A5 R HAME B
FTERTT ApMer FER LR R, @i qRT-

PCR 7341 ApMer Jik [K| £E ATHE p HRAS [R] 2 23 1% 5 SEAN
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1.1 LI EN4

16 BT 5 S LU PIOME AR Al 2 A5 R i HRUH SEZEG X
R, R} REAH KB RB R MERADNE
L BHE T RIEMT SRR A RS RTIH S
RIS G FE AT A OP SR B, SR BRRAEDS,
TSI = N ERAE.
1.2 pa L FNFR5E

X1 R A N 7 5 SR S bR A 7 3 FREX
0.08 g AN, MMABA 1 LWRExK (ZRE 30)
IR TP, KR TESE PRFFAE 28°C, LI 2000 Tux,
A 24 h EWRETT YA, BT 20 L A%
ARBEXIK (GREE 700 KGR ERF TR,
UREER 200 R/L, WHALSERT 2 d AEATIEE
M, 2 JERERIR MR U R/ N R 3 R RS
B eE NERTE (Chlorella) TR . FRYE KRG I,
Y5 d oK, RS E R Y iR A HE ) .
1.3 2 RNA RV R R E% 3%

fEH Trizol (FEBX CH/REIEL AR MALT-51
BWRE 5 AMNAFEE IS b iep 21, op SR
AL HHERUE RNA, H 1.2%B I8 0GR B vk
W RNA e84, Gl R e e (Bl 3EA
T W E R E K A260/A280 EUAE . BX 1 pg i@t
WRE R AW ) RNA, KA PrimeScriptTM Rt
reagent Kit with gDNA Eraser (TaKaRa) ZFRFLIER
4 DNA JFik AT Wi 5% .
1.4 ApMet EFHEE 2 H

HFIF ORF finder 7E£&MS3REL ApMer K1)
ORF, JFFEHPE N EER T4 FIH NR HdRE
FEXT ApMet HERIf 2 B2 7 511147 BLAST LUXT,
DLUN S By M 2R IR 7 41 JEid SMART
TELE ML BEAT ApMet Z 5 IR PR~ 45 1A 3 il s )
Fi ExPaSy Tl & 5 K0 N s ZE R A & . AT 43+
A SEHL S ff ] Target P 1.1 Server fll PSOR X}
- FE R] BRI 491 B s A5 AR 28 0 A4 s L R AT TN

KH DNAMAN HAFREAT 22 R d i 2 B 1R
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MEGA10.0 A4, % HIOHE e HAN AR ) F 1 S 2 1R
FFHIREAT O, W ARG K BN, o ApMer 5H:
T Met B2 5 (ALK R o
1.5ApMet EF AL MR L E 7

FrA S Primer 5.0 HFE Wil ZHERIE
KIAF G e BARGIVIFZINE 1.

PA B-actin AF RN S ERERIE K IEEL, 83§

i ApMet FEFRITEDNME < AN [F] 5 & B BN S . ki
MR EHA P RRIE KT B 3
REH, PCR RMFEFHN: 95CHIAZEM 3 min, 95C
A 10 s, 54°CIB/K 30 s, 40 MEFR. KA 2744
AT S B R AR R IA &, FEEH SPSS 25.0 #
T4, P<0.05 #onEZREE, P<0.01 FRE
TR #. T qRT-PCR 5I¥%T% 1.

xR 1 FASIYFRYIGKE
Tab.1 Primer sequences and amplification lengths

1A R e/l 5K /Mbp Hi
Met-F CCAGTCCATCAGTTACC 155 qPCR
Met-R CGAAGAATAGACGTTTT
p-actin-F AGCGGTTGCCATTTATTGTT 141 qPCR
p-actin-R GGTCGTGACTTGACGGACTATAT
L6 #itFE ?

Bl DL TR EEbR HEZE " Kok, KM SPSS
25.0 3@ A ARIE T Z 0 A Duncan 2 # ELECI
WE, A R AL R S R 2

2ERE D

2.1ApMet E FE FFIHHE 55 4

ApMet FEIK|[F) ORF 4= K 1476 bp, Zwid 419 4
A EEM; ApMet H: R i 15 = AW 0 T U N
C2417H3842N6900742S17,  FHXS 707 Jii & 54984, &-F-3
SEIKTE (GRAVY) H-0.420, ApMet NS JE IR 7

B AR A M ANAR E SR B 0 8.72 A 48.40,

ApMet FERZR K VE RIS BESS R38N & 1 Ffios. %
BRI, ApMet Jois IR 45435 .
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Fig. 1 Hydrophilicity and hydrophobicity of ApMetgene and
transmembrane domain
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Fig. 2 Secondary structure and tertiary structures of the
protein encoded byApMet gene
2.3ApMet R <F 25415 TN K2 5 FUAR L4 43 A
2 Blast LbX}, ApMet BN EER)T 55 BIEHR

WE I FI AL A s, N 38.99%; ST 45 #4 3 F
SERERM, ZERRES 4 MR (K
3), Zr%ls& bHLH (18-71 aa). PAS-A (87-154 aa).
PAS-B (241-310 aa) VL& PAC (317-360 aa), H
PAC 7ESEIT PAS-B [ C i, AFT PAS KIS,
IR Z HFHILLXT BN, ApMet 5 HAhF 7253
W) Mets FERAALL, JFAIE RS (B 4).
# 2 Met S EBRFFIHEEMEELE

Tab.2 Similarity comparison of amino acid sequence of Met

FPo s Ykt JPFUARAINE /%
BAMS83853.1 Daphnia pulex IR 36.79
BAMS83855.1 Daphnia magna K2 38.07
QLH01997.1 Eriocheir sinensis " 4R # 1E 35.98
AIY69134.1 Neocaridina denticulata %5 5 H K AT 32.97

NP_001285132.1 Drosophila melanogaster 218 R & 39.87
BAR92640.1 Zootermopsis nevadensis A 38.99
AAWS2472 Aedes aegypti 5 2 31.76
CD033887.1 Blattella germanica 1% /N 31.31
AEW22978.1 Thermobia domestica BIAX 31.25

3ApMet REBLFF5IRFEEAIH TN

Fig. 3ApMet amino acid sequence conserved domain
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Fig. 4 ApMet amino acid sequence alignment with reference species

2.4 ApMet ZG & BRHE
ApMet EMR RZAA K EM @ L R LR,
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=

HERA 3 RYENIZHE

MR RXRARRNEY, KRS 26 H KIF
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sinensis) RN—RK3; M ERBNTER T —3, £
ApMet 5 HZZ8WIR GRS R B HENEY], X
&g 0k M a—3% (B 5.
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Fig. 5 ML phylogenetic tree constructed using amino

acid sequences of ApMet and reference species
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ApMet FERITE g HARFRHLAH R EWE 6 Fr
Ny ANENGFRER R AR 2 7 5 EH K (<
0.01). EEVERE 1. WAL, ApMet £
W RERRE, WHERZ, ERPEALh R
DERIE (P<0.01); EIVIIKL VI, ApMet {5l
B RIEER &, WHETTIRZ, EINEALHH
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Fig. 6 Expression of ApMet gene in different tissues at
different stages ovary of Artemia
2.6 ApMet B [E 7EFIME A 5B RO E AN [E] 4 B B EARY

RIEAESH

NEBFHL TR ApMer FE K 5 50 LK HIAHRIE,

KH qRT-PCR Wll5E T ANFEIN R BB ApMet %
SEARMIMXFEE, SRmE 7 Fin, AR/NSF6E
LR a) 27 B EKT (P<0.01). AP A ET
B AD ZEZFEOE (V), ApMer HIF L E SIS E
THE NS, JUHARA T Qv) & 3iEgE
(P<0.01), RUHESEINHEKE . I RKAEMIPF
D% Sun

1 7
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cd
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0.0 T T T | T |
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Fig. 7 Expression ofApMet gene in Artemia ovary at different
developmental stages

E: AFRNGFREREZE KT (P<0.01)
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ERHH, Met2MHMN JHAG SN SZE, @
MmM# JH 5535 Mitkxi1, Z25HBERR
PR B A BOAT S AR B FE 7281 AR o 3k
T 0 ME B oHoBp SR OB 3 4l B s (NCBL:
SAMN36887526), ittt 1 5 EAN R A & I 2% =
WEN] ApMet FEH o (RSP AP S RE W, &
A bHLH-PAS A% 4% 5 15 Rl 5K ik 2 1 L Y F) 45 4
BILOT, YRARIE, EER Met 19 PAS-B S5 A A R
SEIIBUKZER 8 MEFE MR RRR R EE, DIkR4 &
FoAR, 8 MEFEMR AR L Try252. Thr254.
Ile262. Val280. Val297. Leu318. Thr330 7l
Cys347%, 5 R dirpriE i) 8 MR IRIEAH L,
AT ApMet RAE — AN BRI IE KA T RAT,
Bl Thr330 #% Ser fX#. [FIFE, HHAesl B s NLahiE
P U rh R R R A 22 AR T B A, XA R TR
Eg?ﬁ%%#’ Al e FE Met 7E RHAH 782

[ 25 4 A A I EC AR 22, 5 ad B HoAh Thie 22 5
Kﬁgﬁ HHA.

Met J:RAENT B ) & AR R 3 2 FF
e FeistE s, X 5HE A JH/MF £ 5 shh 2
TIRE ) A s I AH 2L 28], 1 = e AR 1 B AN v AR 2,
BT, Mer BN TREER G, HikE
gRais2el, fEaki H B KA (Bombyx mori) #41H
W, Mer R T-9R 8L RS S AT 44 R IA &3
P, KE/NSzWE (Bactroceradorsalis) Met 3 K]
fE 3 gl dun i, T 5 IR MR DA 2 R s &
B, KU mmE L, KRR RI, ApMet
EEHR R Z 040, ERHEHAPRIER RS,
GRELALIR ., RILHEWT ApMet ZERIThEE BAT £
FEME, SRR A L0040 1) 2 e B AT e 5 R AR A
R EARBBRHLSA L. (HHFRRY], R
F OGP 35 R O R OR AR B B B e, Ak,
ApMet FEH T G 2 5 AR B K A .

TEANFIPIT R Mer B[R )i 25 FRIA B
BAWMRER . PHRYGEBETN Mer HFAEEAHY
HREMB—BATRIKTY, BHIEEFERLRI,
Met FEPRITEHR AR 568 B LA XT IR, TR BT
B ik B A, T4 O SR A2 i BOR AR
Bk & & & 3 % H ., FER LR
(Nilaparvatalugens) W, Met JERTEIIHE . # i
H DL R R B R I 22 AL R IE R, Hoh
TEYRIAZRIE K42 =128, i (Diploptera punctata)
IR Mer ZE[RI7E U BEAH M A R TP RS e Rk, T
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X A, HEe UOHE T dUOR DA I R AR I Y] Mer FIARHIE S T

o7o

BEERE, LRI, ApMet TUNHEKLEM (D
RikERE, MINEREHFEELINENMEFERE
PR FE, $ERIEM BOZ R AT RES 5T T ORI A
B 5007 AT oS R BT (D =R
(V), ApMet WIFRIE &S BTG N, FKHHAE
WORA, IR R AGE R R E RN, (HA
R REAT T it — D IE

AHIE TN PIOMEAE 58 1 S ) Mer FERIBEAT T 4EW)
GRENT, RP\HEIER T HENRT, S5H5E
FIRISEG R R R %Y. @it gRT-PCR &
F T ApMet KPR LR 53 A S f 25 SRIBHFFAE, K IN
ApMet 2R S5 T EFENTE, JFHIRE T RETEOP H
KA~ ISR R E WO0 7 A RYEAEF . ARHF
FNIEHIHRTT ApMet FEDH (1) 53 AL Je A= 3L Th g
E T A, IR e AR s W AR B R R 1R
AHHEER Y.

EEPEE
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