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(juvenile hormone esterase, JHE) , PR %3 2 ¥ 27K
fi# B (juvenile hormone epoxide hydrolase, JHEH)
FER LN R B (juvenile hormone diol kinase,
THDK) %Ak 58 i,

T MF Al JH I b — A4 S (JHEH
IHE L), MF IR s AN fE R Z b e i
MF fF&fi i THE 2 54461, THE Ffit MF 4=
Ji 2 JE 12 (farnesoic acid, FA), {H HAjH 5esh¥y
FU 5 HERE i MF (9 JHE. JHE J& T R FR Bg i
(carboxylesterase, CXE)RK WM — A, T ¥4
FEAAME, 2R SE R R 280 Bl JHE, 7ER
R h R — AR AE £ 4 CXE, (2]
REAUAH — 4% CXE fEMfR JTHU'Y, HsEshdydhd
K TRZ JHE, {HAREA BT RERIE"™,
LA THE 7 196k B A R0 40 i Tl AR v i 08 o,
Shanmugavelu 2"V e 75 4 %5 K i (Manduca sexta)
g BL—FhREZS & THE (4 29 kD &, FRALR4N
B ZE MRl 45 A 25 H (juvenile hormone esterase bind-
ing protein, JHEBP), JHEBP %4 JHE A] #{ [fl.0> 41
ML, THE %875 J5 538 JTHEBP ANBEZE & #E15
Wi JHE [, #ED JTHEBP Al ffe it THE A9 &
Je ik . I HAE % %= (Bombyx mori) i #F 5% i & BiL
JHEBP 7E g i f&h mRNA Ay x5 JTHE —
H, W5 Mk E b THE TP —50, & F JHE #Y
HERAMRZ, {1 JHEBP Hii HA—4. Hit, o
PLiit JTHEBP MRt JHE #E47% 5%, JFH
JHEBP (NS REF & AT MF ARSI
N

HHr#E H e8P ¢ F JHEBP B E D,
AN AE Z 14 8 K HF (Neocaridina denticulata) 1 A #
AYFEA AR BN 1505 1% (Scylla paramamosain)
J& T 15 B sh% 1] (Arthropoda) . B 5¢ 44 (Crustacea) |
% TR (Protunidae) . H )& (Scylla), & EA
RV A A T RIS, A b R g K SR R
e G E AL, HERMES, Tz
FlBY, T MF fER S s S A i Rty
TR, AR TR T CE# JHEBP
K cDNA 21, JFXHEEAAYIE B = KR
KRB AT TR, ARSI S S it
5%,

1 MEEFE

1.1 SEIe#R

L7 B A W) A B B I g AR B B AR i K 7 F
5 BTV R A8 B0 FR A L, AN [ B 3] G AR AR A
YE 7% B AP T AR B BRI . B
PRFEAHL B SR SR A 0 7 B, DR L B 0 0y 48
ES% EEBEP S . TR TR
AN RNA RAER (4 TAEY) TR (i) A R
NE], R ZE-80C, FIT RNA 2L,
1.2 ELWHE
1.2.1 My EE JHEBP By cDNA £ K%k i
T3 o S D) AR AR T 8 JHEBP LY
G, FRE U AA B Y b 22 2 U 5'-RACE Al
3'-RACE cDNA %, FETAY) ORF X %11 RACE
LS ES1Y), ¥E4T 5'-RACE 1 3'-RACE PCR §"1%
R3] ZH K 4K cDNA J¥41, RACE ffiJ{
Clontech /3 w](TaKaRa, Ki%E, FE)FY SmartTM
Race cDNA Amplification kit 127 €5 % B8 g 158 B
P THAE S -RACE W45 5215 94 Sp-JTHEBP-
GSP5R (TCTCCTGGCTTGAAGTGGTTTG), 3'-
RACE W45 5 YE5 4% Sp-JHEBP-GSP3R (ACA-

ACCACAGAAAGCCTCACCA), % — F 1159
S & A E S 1.

RACE 7 ¥ it i Byt s W 058 J v Uk iR A7 A2 0
¥ BBy AT HIR B, SERES] pMD19-T 244
ALK AT E DHSa B2 40, BEECH
PESERER 2 RIS E WA RIS T Iy o W4
RFIH] DNAMAN #PFEFTPF k4% JHEBP (1Y
cDNA 2. Bridn &R s P oh, HAb S &
& BB AR Y HEARA R A E S .
122 4£YERZESH 4 ORF Finder (http://
www.ncbi.nlm.nih.gov/gorf/gorf.html) 2 $& J¥* 51 (1Y
TERC BERE T B E, 75 Nr B8 FE#EAT blast Lt
o3 A T XS R R R AT W AP TR . B ExPASy
(http://au.expasy.org/drug_design)43#7 & [ Jit f4) 43
Far A A5, i Target P 1.1 Server (http:/
www.cbs.dtu.dk/services/TargetP/) Il Mitoprot (http://
ihg.gsf.de/ihg/mitoprot.html T Sp-JHEBP [yl
20 B 5E A SRR E LT o
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T£ GenBank £4 52 h T 2 2 1~ W AP () JHEBP
FP51, LA . S i (Drosophila melanogaster)

FIH 25K 19 (Manduca sexta) () THEBP k25 i) )7 51,

Xof A~ ELAG H PR A B 10715 e s )38 S A . Blast
FEFAENR JHEBP s H: [ JE T 51 (E<107'),
AP T 545 2508k EF Neocaridina
denticulata A1Y69124.1 22§ Hi# Drosophila mel-
anogaster NM_138145.3 . #% /N 5Z M Bactrocera
dorsalis JQ929896.1 ., fH % K 1 Manduca sexta AF-
153450.1. HBEUE ik Cadra cautella KY938809.1 .
% 7% Bombyx mori DQ839420.1 . B ik 4: Kt Danaus
plexippus OWR45341.1 , 4 R ## ik Operophtera br-
umata KOB74702.1, K% Daphnia magna KZS-
15127.1, #JIRi% Daphnia pulex EFX63702.1, %
K Aedes aegypti CH477427.1., 7 4% Apis
mellifera XP_003251281.1, —HEM i Tetranychus
urticae XP_015789759.1, H.%i/Ki& Eurytemora
affinis XP_023335781.1, A<hh Blast 1 Wiz i j& B
53 M —BtE s i — 47 FI7E NCBI L i
AT X g R, iR 3 DA — B E L,
DL S i (Drosophila melanogaster) (1) Al 4 5 K ik
(Manduca sexta) 4 #E .

ffi[}H DNAMAN #R{FXF #8453 9% i) THEBP
REMR T I HEAT Z E A48T, [ MEGA7 1)
clustal W X} 15 2% JHEBP J3 4 AT L X, 4FHeik40
& B, Bootstrap & A 1000,
1.2.3 Sp-JHEBP ERFEMAELARIES =TS
WM SEHBUS IR MERE (IR 51T T ) OREL
JERgERR . RWias . Bpfeey o ke . WUA . i
PREETT . B8 DAEASL, DL N2 RS B (RN A —
R)BUTEE T HIAFLR R T AR S RNA,
8 Fil DNAase I &b P 5 2 5% 5% i F Sp-JHEBP 13
KA. RNA $EE AL 50 3 AESe A M B A R
Al A RNA SR BURH &, %4 TOYOBO
e i I SR & S U kAT . 95k
& ff A b TaKaRa 2~ 7] SYBR green PCR
master mix (TaKaRa, Ki%), ik & FfE 12
LG 3 2 K RIS S AT Y,

H T 18S rRNA 7EHL/CH B 1) Z AR A
HRB RS E FRIK, 8 G AR WAL CF B K R84t

NS I, ASCl T 18 S 1E NS H M Sp-
JHEBP (/45545198 Sp-THEBP-RTF (GTGG-
TCTGAGGGCAGTCTATG)#! Sp-JHEBP-RTR (TG-
GTCCAGTCATCCACAACC), K FHHx it ih 28 g ik
FFHr BRI Sp-JHEBP HE K 754 MREAS th iy
FEXT R IR

1.2.4 MF.FA Xt Sp-JHEBP I RiLZiAEESH  H
F7 JE ik (methyl farnesoate, MF) I3 JE iR (farnesoic
acid, FA)IlJ H Echelon Biosciences 23 H](UT, USA),
i FH B e A — Y 5637 9 (DMISO) R - Fs B¢ 22 il
FHMRRE . IRAME SR = HMEPEOR R F 1 00y
BRANGEE LY, OB A PR K EESE 9 o Ji5 BY A
30mg 2 A7 B/ B 12 FLIY JC B 85 7% L = 3R
BRI, IR EM A DMEM Sl 5
(Thermo Fisher Scientific, MA, USA)JIIl 10%0) Jif
2 M3 (Thermo Fisher Scientific, MA, USA), )
5 umol/L ¥ DMSO X RE 4146 45 AN [F] ¥k £ MF FiI
FA X} Sp-JHEBP [# A I##E, AP E 3 4>
PATER, 5% 6 h FHEHEZ RNA #l Sp-
JHEBP )35 5 #4704 -

1.2.5 SEitatr Rl A s LA E+
FrufE 2R, (i SPSS 17.0 #4434 one-way
ANOVA 43#1, H Duncan FRiEHFTHEE, B P<
0.05 NZ5FBE, P<0.01 MR,

2 ZEREHW

2.1 #I5NE % Sp-JHEBP B ¢DNA F 5494
AHEFE R RACE i R w4815 T 7 &
JHEBP 4K, fiv4 A Sp-JHEBP (GenBank #%1i
5 KT869363), Sp-JHEBP ) cDNA &4 4K K
1647 bp, FFi MIEHE(OFR) N 891 bp, A Zif 296
ANEEEMR ., AN, 4 150 bp 19 5 UTR H1 606 bp
3’ UTR, H:A 3" UTR X & A #A B A5 5
AATAAA F1 poly A FE(El 1); FUMFEX> 15K
33.79kD, pl 2 8.63 . f#i | Target P Tiiill| Sp-JHEBP
FENLFERAR, FIF Mitoprot Fiill Sp-JHEBP 11y
I 31 /N2 R 20 Wi A IR B A e A s 67 15 5 ik
2.2 JHEBP MIZFIILEXNFAREELZE R
ZIFHN LR 50T B, 8 JHEBP 741
5 24 K iF (Neocaridina denticulata) (/) — 35 J&
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31
91
151
211
271
331
391
451
511
571
631
691
751
811
871
931
991
1042
1102
1162
1222
1282
1342
1402
1462
1522

1582
1642

CGTTGGGAAAGAGACCATACTTCATAACGA
CTGAACAACACAAGCAGTCTTCCTTAGCAACTACCGCAGAATGTATACTTCCTTGTGATT
GTTAATCATCGCACACACCTATTCAGCTGCAGCAGCAGCAGCAAGGTCAACACTGTCATA
ATGTTTAAGGCAGCAGGAAGATCATTAAGCCAGCTGAACCACTCGCTCCCCGGCGGAGGG
M F KA AG RS LS QL NH SL PGGG
TCGAGGTGGTGTCCTGGAGGCCTGGACAGAAGGGTCGCTTTGGCACACGTCCTTAGCACC
SR WC PG GL DR RV AL AH VL ST
TCAAAATGGGGAGCAGCACCTCCCGCCTCCAGCCCAGCACTATGCCTTCATAGTGGTGGG
S K WG AA PP AS SP AL CL HSGSG
GGGAGGGAAAGCCTGGATCAGTTTTCCTTTGAGTCTCCTGTARAATGTCAACAACTCAGG
GR ES LD QF SF ES PV KC Q QLR
TTCTACCGATCAGGAAGGGTCAGCAGAAGCATTGAACAAGAGAAACCACAACCACAGAAA
FY RS GR Vs RS IE QE KP QP QK
GCCTCACCACAGCTGATGGAGTTCCCCTGGGTGGTGTGGCCAAGTCTGTGGCATTCTATT
A's PQ LM EF PW VV WP SL WHSI
CGGAACTGGATATTTGCCAACCTCCTGATTCACCGCTATTTAGATCAAGAATTTGATATG
RN WI FA NL LI HR YL DQ ETFDM
ACATCTTTTAAAAGAGGAGCTATTCAGGCTCTGGTGTATGTATCTCAAGAGCTTTCAAAA
TS FK RG AI QA LV YV SQ ETL S K
GGCAACTTTGAAGCTCTTGAAGGTTTAGTGACAACACCTTCTTTGGAAGAAATCAAAAAG
GN FE AL EG LV TT PSS LE ETIKK
AATTTTGCCCATTTTTCTTTGAAACAAAGGCTGGACCTGGCTGTTGAGAAAGAAGATATA
NF AH FS LK QR LD LA VE KETDI
TTTTTTTCATTCCCCTATCAAATTGGAATGATATTTACCAATGAAGGTACCACTCACGAG
FF SF PY QI GM I F TN EG T THE
CGTATTTTTGTGGAGATTACCATGTGCTACCACGTATTCCGAGGTTTCCAGGAATATGTG
RI FV EI TM CY HV FR GF QE VYV
AACTCCCCCTCAGCTAGTGAAGGTGGTCTGAGGGCAGTCTATGATAACCATGAGCGCATA
NS PS AS EG GL RA VY DN HETRTI
TCCATTGCTAACTATAGGTTTATCCGAGAGTTTACTAAGGGGGTTGTGGATGACTGGACC
s I AN YR FI RE FT KG VUV DDWT
ATAAGTCTAGCAAACCACTTCAAGCCAGGAGAGCACCTTCAGCGCCAGTGA

I s LA NH FK PG EH L Q RQ *
TGGACAAACGTAGCTGATATGTGCATTGTAATGAATTTAGTATGCAAATTAAAAGTTTAT
GAAGGAATTATTTATGTATTTTTATTCCAAAATTTACATAATACTGTAAACTTATCCAGT
GTTTTATTGATCACAAGTCATCAAGGAAGTAATTTGTAACACATGAGCAAGTCATTAGTA
ATGTTTATGTAACTAAAATCTAGAGCTATGAATACCTGATTATAAATTATTACACTGGAT
GTCTCTTGTCCCACATTATGAGACGTTTATAATGCATGATTCTGTTATAAAGGTTCAGAT
TAATTTTGAGACTAACTCATCAGACATGAAAGAGT TACAACGACTTAAAGTTGAGTAGCA
ATATTATGTTAATTAGCCAACCACTGTTTGATAATTTCTTGTGTTATTTTGACATGTTTA
CCTTATCTTCTGAATTCAGTTTTATAAGTAAATAAATGACAATAACAATACAATGTGAAC
CAATGTACAATTATAACTGTCAGGGTTTATTGATGTATTGTGCTACAGTATTTATTTGTG
AAATGACTATTTTTTTATTGTAGCTTGGTGTAATTAARATAAATGGCAGAATAGGAAAAA
AAAAAA

1 40 THEBP (9 cDNA 4K K 40 (1) LR 7 91
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Fig. 1 The ¢cDNA and deduced amino acid sequence of JHEBP from Sylla paramamosain

The underlined are the binding sites of fluorescence quantitative primers. * stands for termination codon;

e, N 67%, H
ppus), K 43%; {EHEENZ, Sp-JHEBP 5 KA
{#%(Daphnia magna)#ii 2tk (Daphnia pulex)f)—
BEEAR, 200 28.5%F1 24.8% (& 2).

FIH Pfam i & Hil Sp-JHEBP (1) 44 57 25 ¥4
W, S5REA KR S-JHEBP AR AH 45 ke ek,
BS5HEYME THEBP £ %5 X438 & B
Tim44-like 765 8 B /57 (] 2), £ 48 Pfam
H1 Timd44-like 254 38 73 A7 K B 235 4 Jafl f <7 P3¢

The box shows a trailing signal in the 3" UTR.

UOR Bk 4 BE (Danaus plexi- 22, RWIXHHASH R 4328 7] e A5 i — 20 Rl 51 o

AT 14 Fhatk AL Ho A7 X 538K
Fi ) THEBP 5 Sp-JHEBP #:47 He X, i F MEGA7
P NI RS H FE (181 3), 452R551] THEBP
L SR AT —E 2 5, A E Y
T o3 AR AFARL Y B 18 53 S 454 . X LR P,
HLi (Drosophila melanogaster ) 1) JHEBP 42 1) FH 4
Kk (Manduca sexta)f) JHEBP J¥51] Lb Xt fir 3k
B H = H IR B R, X £ JHEBP 7 A

R
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SP-JHEBP NMFKAAGRSL SCINHSI FGGESRWCFGGI CRRVAI AHVI STSKWGAAPFASSEAL CIHSGG 60
Drosophila_melanogaster =~ .-l MCHTI TRCT GVARTSTVRI CERETVA 26
Ixodes_scapularis = 000o-----o--o.o.... TTVSSRRVRIKITRMSNSTET ENTVCTRI CRTGT TSASAALNSKK 45
Bactrocera_dorsalis =~ . iiiaaaaeaaaaaaaaaaan MIRVINFRRTIV 12
Manduca SEXta 0 e e e e eaaaaasaaeaaaaaacaaaaaaeaaaa MNIATRCVLTR 11
Cadra_cautella e ieeaaaaaaaaaaaaaan MNTVTRCATTR 11
BombyX MOIi e iiiaaaaaaaaaaaaaaaaaaaaaaaaaas MNILVIRHVITR 11
Danaus_plexippus =~ i iaaaaaaaaaaaaaaaaaaaaaaaaaana MNSEVRTVITS 11
Daphnia_magna = ... ................... MTYREMSSTARTTHCSRSTWATCTKSAT FHSHT FEGT, 37
Daphnia_pulex = i iiiiiaaan MTYKINMSSTVRNICRSRSIVSSRMTCSVEVNRCESCL 37
Neocaridina_denticulata 0
Consensus
SP-JHEBP GRESIECFSFE‘SPVKCCCIRFYRSGRVSRSIECEKPCPCKAﬂ 12 119
Drosophila_melanogaster ASGGCFAGSTSKFTCFVSRSFAST FCECCKKECNARESTNR C 85
Ixodes_scapularis TMNVECCSESHCI GGSVTESHAL CAFT INSKRSCASRSENCL N 104
Bactrocera_dorsalis TSFKTKELCNNKLIT FNHRSSSNTENFCHSN. . FHLLCGSRS C 69
Manduca_sexta CSFRT CCRYAHKNVAKCTFT TSCCSVTCYRKYSENPTESRR 12 70
Cadra_cautella CTFRT CERNFYKYFPKCT SVTSNCNVTCFRNYCCEFPTETKK F 70
Bombyx_mori CSIRICCKTIAYNNVCKCTIATITSKCEIICYRKYSECGTETRK 12 70
Danaus_plexippus RTFRICCRESYKYICS. . FITSVCFVICRRNYSCEKTEVRK F 68
Daphnia_magna TATKCACT SVVSAT PANRSYT HTSTSTWSENRNESEHETAC 97
Daphnia_pulex FTILEPFCILTENSVKSTHCRSTIHTTTSNRIENRNCC. .IATC 95
Neocaridina_denticulata P 3 N 19
Consensus Im wES
SP-JHEBP TRNWTEFAN > TTESIEETIK 179
Drosophila_melanogaster TRNWTTTC SEEC ) / SPEATAETR 145
Ixodes_scapularis L ICAT ASPTISEVO 164
Bactrocera_dorsalis I ILIC ) SKEATNETK 129
Manduca_sexta V [ME SN R ) “ALC FKCATAATK 130
Cadra_cautella T FAN CKCATAALK 130
Bombyx_mori V FSN 3 § CKCAINALK 130
Danaus_plexippus TRNWMEAN R R FRCATEKTK 128
Daphnia_magna VSNEMSSF! R : TCREAESETK 157
Daphnia_pulex TSGVICT TEEEAYNETK 155
Neocaridina_denticulata IlﬁIFAN /TKFSLCETR 79
Consensus
SP-JHEBP KNFAHiII 238
Drosophila_melanogaster FVICKISM 204
Ixodes_scapularis RNYSRETE 220
Bactrocera_dorsalis FTICK 188
Manduca_sexta TAVSK 185
Cadra_cautella NAVSK 185
Bombyx_mori TAVSC 185
Danaus_plexippus TAVSC 183
Daphnia_magna ENIRR 217
Daphnia_pulex ENlV.KRjS 215
Neocaridina_denticulata SNEALLSL 138
Consensus
SP-JHEBP YVN. . SESASEGGT RAVYEN(I:'R F 296
Drosophila_melanogaster VMRE. .RGEETEWNVGTT FEY F 262
Ixodes_scapularis IRC..... SESI FCETMECVRSRV F 270
Bactrocera_dorsalis VMRN. .RGEETEWNVGST EFY F 246
Manduca_sexta VKE . . SGET PEVST GVCEEY F 243
Cadra cautella NMCE. . TGCI FETST GVCEEY! 12 242
Bombyx_mori VKE . . SGEMPETTIGACECY H 243
Danaus_plexippus NMCE. . SKEVTETST GVCEEY F 240
Daphnia_magna LTKT.GCFCEGE. .SSFCTH 1D 271
Daphnia_pulex IIKN.SCEFCRGFFTSTFCKH H 271
Neocaridina_denticulata HIENIAKSEFASGTESTVYLN IYICEVECOETUNV. . oo vvvvvnnn 185

e

Consensus

El 2 JHEBP & 735 HAbYF JTHEBP #9531 HLXT

AT RIL AR N KT AY Tim44-like 454415

Fig.2 JHEBP amino acid sequence compared with JHEBP of other species.

Tim44-like is underlined in Bombyx mori.



5 6 B A LT TR 2 i il

g A

=]

7B 1 (JHEBP)J: [R 4 T [ 5 e 18 40 B 1091

26

100

48

—H
—l

JHE KR Manduca sexta (AF153450.1)

HK7& Bombyx mori (DQ839420.1)

T S PEWE Danaus plexippus (OWR45341.1)
& RSk Operophtera brumata (KOB74702.1)
PRI Cadra cautella (KY938809.1)

A BUEE Scylla paramamosain

70

65

71

99— Z#KUF Neocaridina denticulata (ATY69124.1)

I B RARIL Aedes aegypti (CHAT7427.1)

Tl
97

B SR Drosophila melanogaster (NM 138145.3)
15/NSZMR Bactrocera dorsalis (JQ929896.1)
KIUFE Daphnia magna (KZS15127.1)

9L ZAR¥E Daphnia pulex (EFX63702.1)
TBEMH-i Tetranychus urticae (XP 015789759.1)

% Apis mellifera (XP 003251281.1)
HEJ5/KF Eurytemora affinis (XP 023335781.1)

3 JET JHEBP &L IF SRR NI REEL B R
Fig. 3 Phylogenetic Tree of JHEBPs based on Neighbor-joining method of species amino acid sequence

AR h Al g kA T S AL
2.3 Sp-JHEBP EEMARSHEMZETLZESH
FIF qRT-PCR Fiill Sp-JHEBP & K 721/
T8 A M AN TR A B R ARE L . S5 R R,
Sp-JHEBP TEFTKEI ) 9 AS2HLSUBHE | FFBRAR |
KRGS Bph2ey . ke . WU . Bkpf gty .
il O A R, H e DN S b Y R A
R T HABLE LY, GeitaE ks o il 35 (P<0.01);
YO Mk AR, Rz e
HERE 4.

170 ¢
140 t
110 }
80
50t

n=3;x£SD o

Sp-JHEBP/18S

0
CG Gi H

He MO Mu
HEHEAR R A
different tissues in female adults
& 4 Sp-JHEBP 3 7E AR 4 41 i ik
CG: fKifh£ey; Gi: #8; H: OJE; He: MLAKE; Hep: HFBRAR;
MO: K%i#; Mu: WL Ov: GRS TG: Mgy,
R IR 3 (P<0.01).
Fig. 4 The tissues distribution analysis of Sp-JHEBP
CG: cerebral ganglion; Gi: gill; H: heart; He: hemolymph;
Hep: hepatopancreas; MO: mandibular organs; Mu: muscle;

Ov: Ovary; TG: thoracic ganglion. ** indicate
significant differences (P<0.01).
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Fig. 5 The expression pattern of Sp-JHEBP during
different larval development stages
C1: the first juvenile crab; F. egg: fertilized eggs; M: megalopa

stage; Z1-Z5: five developmental phases of the zoea stage.
Different letters indicate significant differences (P<0.05).
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Fig. 6 The regulatory role of different MF and FA concentra-
tion on Sp-JHEBP in hepatopancreas
* indicates significant differences with control (P<0.05).
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Fig. 7 The regulatory role of different MF and FA

concentration on Sp-JHEBP in ovary
* indicates significant differences (P<0.05).
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Cloning and expression analysis of juvenile hormone esterase binding
protein from the mud crab, Scylla paramamosain

ZHAO Junxia?, ZHAO Ming"?, ZHANG Fengying', JIANG Keji', MA Chunyan', WANG Wei', MA Lingbo'

1. Key Laboratory of Oceanic and Polar Fisheries, Ministry of Agriculture and Rural Affairs, East China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. College of Fishery and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: Methyl farnesoate (MF) is a sesquiterpenoid hormone that plays a pivotal role in the regulation of
metamorphosis and gonad development in crustaceans. MF is the precursor or non-epoxidized form of JH III, the
most common juvenile hormone (JH) in insects. Because of the lack of epoxy, which is the target site of juvenile
hormone epoxide hydrolase, MF might mainly be degraded by the juvenile hormone esterase (JHE). Juvenile
hormone esterase binding protein (JHEBP) binds to JHE and regulates the metabolism of JHE and also play im-
portant roles in MF degradation. In this study, we obtained the full-length JHEBP ¢cDNA sequence from the mud
crab, Scylla paramamosain, which we named Sp-JHEBP. The full length of Sp-JHEBP was 1,647 bp, with a pre-
dicted 891 bp open reading frame (ORF) encoding 296 amino acids with a predicted molecular weight of 33.79 kD.
No conserved protein domain was found using the Pfam database, but the Tim44-like domain was relatively con-
served in this crab and insects. In addition, the subcellular location prediction suggested that Sp-JHEBP was lo-
cated in the mitochondria with a high probability, which is consistent with the experimental results in Drosophila.
Phylogenetic analysis revealed that JHEBP was not correlated with the species tree, suggesting that the function of
JHEBP might have evolved differentiation with species evolution. Furthermore, the quantitative real-time poly-
merase chain reaction revealed that Sp-JHEBP mRNA was ubiquitously expressed in all of the detected tissues,
with the highest expression in the ovary, followed by the gills, hemolymph, and hepatopancreas. During the larval
development, the expression of Sp-JHEBP was the highest in fertilized eggs, and increased form zoea I to zoea V,
then decreased to the first juvenile crab stage. In addition, the in vitro study showed that Sp-JHEBP was
up-regulated by high concentration of MF (>5 pmol/L), and was also induced by FA in a concentration-dependent
manner from 0.1 to 5 umol/L. Taken together, we hypothesized that Sp-JHEBP participates in MF metabolism
through the degradation pathway of JHE. This study will promote our understanding of the MF degradation pathway.
Key words: Scylla paramamosain; methyl farnesoate; juvenile hormone esterase binding protein; juvenile hor-
mone esterase; gene expression
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