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B Z: Rheb (Ras homologue enriched in brain, fisi & /) Ras [FFH )2 mTOR (mammalian or mechanistic target of
rapamycin, WZL 3 H A R )5 58 8% LR A IR . RS Rheb i) mTOR 1553 % 4 h 4
YR (Eriocheir sinensis) 3K k& BT WVER, ARUF5RA RT-PCR 5ilE T 4448 Rheb (EsRheb)
cDNA #Rt5 75, ALY BEFITES T P SRR, R 5208 7t PCR AN T EsRheb mRNA 1)
LA SV B IR AR X EsRheb 7% 5K F-H952 M0 . 458 17K EsRheb % 182 N5, HAEERITHI . R~F
ZE B . DIReAL s S AR R A B Rheb JEH AL, —4E45# A1 A Rheb = —F(, EsRheb B mRNA 7EH 445

BN . B

WL BRI Y @bk iom, TEIRM P RaARAR . YR B8 EFEARE 2L EsRheb

(5% SR ARIEOKF, XFIFBRIR EsRheb BHE SR FRA R A 35 M BRIAN 235 52 %5 BsRheb 7 Y 7 A1 2 LA i) e
REIBIRN-o ZER N — L W] Rheb 25 A 4028 mTOR 4 & (94 KA & FE FR AU P2 20 1 2l

KA HIELEK M, Rheb; mTOR; HLE; MRAH
hE &K S:S917 ERARERD: A

Hh AR Gy B (Eriocheir sinensis) SUFR I |
K & JE 9 B B W 1] (Arthropoda) B 5% 4
(Crustacea) 1 /& H (Decapoda), KHIHEFEFEE | Ik
TE A ST A5 52, rh AR g B R R TR E 1 £
CrFRaf A, RS 7 sl Wy i s B AR W,
WEFEH A K A E FR A Y 40 1 AR 7 S
FELE T # A FE 25 X . Rheb (Ras homologue
enriched in brain)Z&—/NEI Y GTP i, J&F Ras
HEE, B4 mTOR (mammalian or mechanistic
target of rapamycin)f{i 538 F§ b % 51 B 1 1E 6 £
M, mTOR &AL 1 AR 85T 1 22 2 B2 (Ser)/
IR R (Thr) R, 777F mTORC1 (mTOR complex
1)f mTORC2 (mTOR complex 2)FiFp % 44>,
Hob mTORC1 &R KN TR E R) . &Y
FR(EIERR) . B Ia SR FE S, TEIE T 404
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TR R EY A M mTOR {5538 B, 768
W bt M (Gecarcinus lateralis) Wi 57¢ A /4 v i 309,
mTOR {5538 [ A% 52 W mTOR . Akt, EF2 Fil S6K
ESU T E IR ERE NS € SR A
P A K R A T TR, ML A U X BF (Litopenaeus
vannamei) JLIN 421 H 4135 Rheb 7EP9 A9 mTOR 15
FIE %L Akt, sle3a2, S6K Fl TOR 7E55 2R
HCE H mRNA ik @ 0mt™, h g i
mTOR {553 T S6K1 mRNA ik & 7 1
FEF S IONLA A K b g R it SR, X
F2)%) mTOR {5538 % I Ji#i4% K ¥ Rheb (9
SERNT D, BTN LGN X R X — ) oA T i
WU AW s TR T AR B Rheb (4TS
G, B H G )& H A48 EsRheb, Xf HARSF4E
bk . THREAI S . LS AT T AW B
Br, FHHREI T EsRheb 5% 7= Wi L 2 3 A S 9L
FIBERIRAR XS EsRheb 7EAN[A]H 2L rh % s A 1Y
S, Rit—EWF5E Rheb-mTOR {5 Sl g2
Pl 52 sh B A KNS FR AU R LA 5T LA

1 #MEEFE

1.1 s

AR GRS A W VT [, R (10.95+
2.25) go BT EEZE 30 cmx60 cmx45 cm H B
BEOKEFE N, ARG, KiEQ5+1) C, HRE
R 3 d 1Y A RIK IR kL R IS
NS = A5 1 RS, AL 3 HorpAegi 2 e, 4y
SIS T ERR . B . M. BRAE. Y #%. ONE. 68
T —80 CUKFEREI o Fol AR U5 B8 2 R4, 55 1
KAMYLERALER, 53 3 A PATdL SR, BATAT
PR HEKAEME, T8 7 K. 14 XBEEPLE 3
Hoge g 3 i) ML 2 UL PR ORI TR i 28 2T
—80 CUKFIRFI; 55 2 KRAIMERARFRALH, H
RIEANS . Y T AE A M IR A S R BT T, e
LB TIIR A ST S, I i ml B s o,
ALy 34 PATAL SR, B FA T 4R REZH [ A
IEREHK . B, FRIBRIRME S 1 X, 2 K.
3R, 5K TR, HEHLE 3 K 25 2
WL Y 5, A K-80 CREEUKAETRI , G
RY FREBUN, 3 AR Y #5—dIREAR, 3 4R

AL 9 HHEE,
1.2 ZRAD AR LS E % Rheb B FH cDNA &
AR g B R LR A2, R Trizol VA FEHUE
RNA; K] Fermentas 2 w9 5 % 561850 & 6
cDNA #f—%8E/E A PCR I . MR NCBI A3k
BOYE E B AR 48 B TSA (transcriptome shotgun
assembly) > 5| (accession: GFBK01021924.1)# i
S19)(#% 1), #E17 PCR i, K15 Aol % Rheb
cDNA J¥41] . PCR W HNFEA % : cDNA 54 5 uL,
RS (10%)4% 1.5 uL, Ex taq (Takara) 1.0 uL,
dNTP Mix (10 mmol/L) 1.0 pL, 2xEx tag Buffer
(TaKaRa) 25 pL, AIA 258 77K 2 SAFH 50 uL.
PCR [ &8 M 94 CHIZEE 2 min; 94 C
5P 30 s, 55 ‘CiBk 30 s, 72 ‘CHEAH 1 min 40 s,
35 AMEER; 72 CHEMH 10 min, PCR ZH1% 1.2%
T RE B8 e vk A I, R A H Y R R 3R
VEEERCYI T [, #4552 pMD-18 Vector %K
A, O FHME e Je 2% B T A TREA R
FIIY

1 hAEGEEE Rheb cDNA #1854
Tab.1 The primers for Eriocheir sinensis
Rheb ¢cDNA amplification

5192 JF51(5'-3") |
primer name sequence (5'-3") application
EsRheb-F1  CTTATGGACCAGTGAGCC RT-PCR
EsRheb-Rl  TCTGGCTATATCACAGAG RT-PCR
EsRheb-F2  GTCATCTCTCTGCATCCAGTTT — gRT-PCR
EsRheb-R2  cCTCGCACCTTGAGTTTCTT qRT-PCR
27S-F GGTCGATGACAATGGCAAGA qRT-PCR
278-R CCACAGTACTGGCGGTCAAA qRT-PCR

1.3 HEEGEEEE Rheb £YE R E N

7 50 A Rl 4 R L Ar BT BLAST
(http://www.ncbi.nlm.nih.gov/blast); FF i ] 52 HE
T ke 3 A T S0 el ] NCBI st ) ORF
finder (https://www.ncbi.nlm.nih.gov/orffinder/)Hl
Expas 09 #1115 T E(http://web.expasy.org/translate/);
LERGIR I AL FH NCBI B3 [ f CD-search!'”
(https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.
cgi), A 5T 45 Ak AR A 3 B A (] 5 A TR
SWISS-MODEL (https://www.swissmodel.expasy.
org/interactive)Fl Pymol {4 (https://pymol.org/).
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2P X MRS £ B EMEH MEGA7.0 I
(1) Clustal J751) Lb X T H ISP 75 & B WA T 5
4T 1000 K B KK (bootstrap ) P4l LA 43 52
Al el
1.4 HAEGERE Rheb B RIEZHHE

SR G E & PCR (qQRT-PCR)K: N EsRheb
mRNA TEA [ 412 32 515 100 L S R AR 4% [k AL
TRAL BN R IR 52 0 . T qRT-PCR M 4F R 5]
YN Z 519 5 5 thAe 958 8 EsRheb 4t
J¥ 51 #1 27SRNA ¥ 5115113 1), # H QuantStudio
3 (ABD)ZEGE XA 274y s rp A o 2 fie
Rheb mRNA MIFHXIFRIAE, KW FRTFIRE N 95 C
3 min, 95 C 55,60 C 155,95 C 15s; R
FH 95 C 55,60 C 155, 40 MEH; W
MZ I 65 C EFFZE 99 C, SR 0.5 Clread,
SEsE B PCR BJiEAT 3 IRBEORHL & .
1.5 HEBHH

FIH] SPSS 18.0 FArb iy BRI 3R Ty 22 934t
225 W EELL P<0.05 bR, Ess R AT E+
FRUEZE (X £SD)EMR .

2 HERE5HW

2.1 AL EER Rheb F 5 HT

AT SEBERI B i SN Rheb 1) cDNA
2K 606 nt (8 1), HA iR 37~585 (L
%) SEHE (ORF) 4 182 P2 PR . cDNA 731 i) H:
A5 H EsRheb mRNA HYERHIFIX . DL EsRheb
cDNA i fith i) Z HE MR 7 9I1E & i) 35, 1 NCBI
PR3k I ) Smart BLAST 3% 2 15 2] (4 AL 14 4B fe
= B R 0] 5 3 J& SR W8 (Drosophila melanogaster)
Rheb & ()5 NP_730950.2), SZU R4
C 32523 GenBank, A% 1405 & ) A )5
A PP860494.1 A1 XBK48587.,

FI ] CD-search T E7E%#EFE NCBI-Curated

1 20 40 60 80

Query seq.

GTP M52+ binding site AMAAMMA Ah A A A

putative GEF interaction site 44 AA F'y F'vvrs

putative GOT interaction site A4 Ad

putative effector interaction site AL AMMMA  Switch 1T resion AMMMAMAAMMMAMAAAA
61 box AMMMAMML Swit<h I region 63 box AbMA
62 box 4

Specific hits
Superfanilies

. CTTATGGACCAGTGAGCCAGAACCTTTATCGCCGGC
ccccccaagacccgcaaggtggccgtcatgggctaca'gaagtgtggggaagtcatct

M P P XK TREKVY AV MCVYURSEVYCEKS S

ctctgcatccagtstgttgatggccagtttgtggacagctatgatcccaccattgaaaac
L C I Q F VDGO QT F VDS YDUZPTTIEN
accttcacaaagaaactcaaggtgcgagggcaggagtacgggctggagetggtg
TFT‘KKLKVRGQEYGLELVDT
gccggccaggatgagtacagcatcttcecggeccagtactectatgaacatccacggetac
A G Q DE Y S I FPAOQY S MNIUHGY
gtectggtctactccatcacctecggagaagtccttecgaggtggeccaggtcatectacgac
VL VY S I TS EIKSFEV A Q VI YD
aagattcttgacatgatgggcaaagtcacggttcctgtggtgttggtgggtaataaaaat
K I L. D MMGI K VTV VPV VL VGNI KN
gacttgcacctggagcgtgtggtgagcactgaccagggccgecgectggecagaccactgg
D L HLEU RV UV S TDOQG GRI®RIULADHW

cact

gag gtg ggagcatgaggcggtgagtgacatcttcact
K AV F L ET S AKUEUHEA AV S DTITFT
cgagccatcctggagatt gcegttggg: ctgccgagecggtaatggetgtagt
R A I L EI E KAV GNULUZP S GNGC s
atttc AGACTCTGTGATATAGCCAGA R

I s -

K1 g% Rheb cDNA T3 K 45 & 5L 1R 5 51
htg Pl I %S T, [iga PR %D T, Hikbm th o
cDNA FifEFI qRT-PCR Ft F 5| 97 14452 B F1 7 1] .

Fig. 1 cDNA and deduced amino acid sequences of
EsRheb of Eriocheir sinensis
is the start codon and is the stop codon, the
arrows indicate the position and direction of the primers
used for cloning and qRT-PCR.

aaggctgtgttee

HEATORSF SA R (AR AR ] 2024.6.7), Z5 R4l 2
i, ARG Rheb [ 6-182 LR X 2
Rheb 5P FE G (S5 ¢d04137), HEEIFENL
SRSFRITALSE GTP/ME™ 25 A7 5.(14~21, 30~31,
34,37, 62, 118~119, 121~122, 148~149), JI§ G &M
37 15.(179~182), GEFs (Guanine nucleotide exchange
factors) ILAE A 15 (19~20, 34, 36, 42~43, 56, 57, 59,
61~62, 150), GDI (GDP dissociation inhibitors) H.AF
P (13~14, 61~62), %W T RalGDS (Ral Guanine
nucleotide dissociation stimulator) H./E{7 15.(35, 36,
40~43), Switch 1 [X(35~42), Switch II [X(61~79),
G1 box (E Walker A motif, 12~19), G2 box (37), G3
box (59~62), G4 box (118~121), G5 box (148~150).

L AlphaFold v2 J5 i U (4 4% 75 188 (Scylla
olivacea) Rheb Z5 4 A%k (alphfald database Z =

100 120 140 160 182
1 L A i

SO T T SO [0 \SSO TINNY O NN T (NN TSN [N DO R T (N TSN JOUNEY N Y JONNUOY O NN e MY CT TN (U SO O TN T O | L
MPPKTRKVAVHMGYRSVGKSSL C 10F VDGOFVIS YOPTIENTF TKKLKVRGIE YGL ELVOTRGODEYSTFPAQYSHNIHGY VL VYS ITSEKSFEVA I YOR ILDMMGKYTYPVVLVGNKNDULHLERVYSTOCGRRLADHWKAVF LET SRKEHEAYSD IFTRAT LE IEKAVGNLPSGNGCSTS

A AL Ah putative lipid modidication site AAMA
A
G4 box MM G5 box AMA

| P-loop_NTPase superfamily |

Kl 2 hARsi B Rheb B LR SFUAID) BE AL £

Fig.2 Conserved domains and putative functional sites of EsRheb of Eriocheir sinensis
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AOAOP4WHT70.1.A) A #5AR, H swiss-model £ T
FLAG th rh A 5 B B Rheb (1945 F B8 11 1] 3a 7R
1% EsRheb [WZEHGRIRLY X SFAATHH A MY
A\ Rheb-NR1 [4-bromo-6-(3,4-dichlorophenylthio)-
1-(4-(dimethylcarbamoyl)benzyl)-1H-indole-2-carb-
oxylic acid, PDB %i*5 6bsx. 1]#HIARLE ¥ 7847 Z 0,
—HILT A ER (K 3b),
2.2 AE4EYH Rheb Lk BSREEZ B
e B A A 45 S B AR WD R BRI R, DU
Hi A 44 2 8% Rheb 1F £ i3 1] Blast 48 R [R5y
S, AR AT B i o A AL B A O A ik 48 R
SWISS-PROT & 1 5 ki 5, %5 5€ 2754 Rheb H
RIFIEY), S8R 2 Fis.

K3 rhARg B Rheb —ZE25H ) 5
A\ Rheb @i g1t
a. NAEGREEIE Rheb HULEH; b, ARG B
Rheb 5 A Rheb it A2 44 (2 .45 )5 .

Fig. 3 The three-dimensional structure of Eriocheir Sinensis
EsRheb and its comparison with human Rheb crystal structure
a. Simulation structure of EsRheb; b. Superposition of
EsRheb and human Rheb crystal structure (yellow chain).

&2 ET Blast By LG EE Rheb 5AFE £ Rheb BIHELUE
Tab.2 Similarity comparison of EsRheb with Rheb fron diferent taxa by Blast

Wy 4 RASME EEEM O EfE BUE% PSR i

species name max score query cover E value Per. Ident Acc.Len accession
N Homo sapiens 251 99 6.00E-85 65.03 184 NP_005605.1
FEREREN Cynocephalus volans 251 99 9.00E-86 65.03 184 XP_062956341.1
/NGB Mus musculus 251 99 3.00E-85 65.03 184 NP_444305.2
KH¥EY Cuculus canorus 254 99 5.00E-87 65.57 184 XP_009556600.1
T W Hyla sarda 246 99 6.00E-84 63.39 184 XP_056375601.1
JR#&10 Protopterus annectens 264 95 4.00E-91 72.00 184 XP_043939716.1
BKYH 3C B 1 Branchiostoma lanceolatum 255 98 1.00E-87 65.00 183 CAHI1229605.1
YT LY Clavelina lepadiformis 258 99 3.00E-89 64.64 183 CAKS8687775.1
i §1% Apostichopus japonicus 230 91 3.00E-78 65.66 178 PIK43080.1
g2 Sterias rubens 229 91 1.00E-77 63.47 185 XP_033625362.1
WRSCHL Owenia fusiformis 272 100 2.00E-94 68.13 182 CAH1774143.1
N H 8 Scylla paramamosain 362 100 1.00E-129 95.60 182 XP_063878927.1
INJEMF Procambarus clarkii 337 100 9.00E-120 89.01 182 XP_045613414.1
WEERE Gryllus bimaculatus 287 100 1.00E-100 72.53 182 GLH10476.1
KA W Lutzomyia longipalpis 259 100 1.00E-89 67.03 182 XP_055695580.1
LU HEAE Amphibalanus amphitrite 262 99 2.00E-90 64.09 182 XP_043247181.1
EYIA N Lineus longissimus 256 100 4.00E-88 64.84 181 XP_064644094.1
EILFEIME Stylophora pistillata 243 98 6.00E-83 64.29 185 XP_022782693.1
57K & Bolinopsis microptera 181 93 2.00E-58 50.29 189 XP_063674023.1
224 W Trichoplax sp. H2 218 97 1.00E-73 56.50 185 RDD45281.1
LB 545 Halichondria panicea 231 99 2.00E-78 59.67 181 XP_064397002.1
S5 AL Salpingoeca rosetta 137 95 3.00E-41 43.26 186 XP 004997693.1*
5 22 3R H Capsaspora owczarzaki 196 98 1.00E-64 52.17 186 XP_004343532.2
%5 Sphaeroforma arctica 135 89 8.00E-41 42.94 185 XP _014148669.1%*
filifF 5 Pneumocystis wakefieldiae 215 99 6.00E-69 56.28 185 QSL65239.1
AT WL Acytostelium subglobosum 193 98 1.00E-62 49.72 184 XP_012757648.1

e *FRICAY N rap1B [FJEY.

Note: * labels rap1B homologues.
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% 2 afLLEW, 7EME 25k B (Capsaspora
owczarzaki) . i {6l F & (Pneumocystis wakefieldiae)
FASIE B (Acytostelium  subglobosum) 3 H. 41 fifd A=
P Rheb MIAATE A 7E T A I S 42205 2 il
B W) 1) 40 HE B B (Choanoflagellida) % F:H 1k 7 25
& [T (Ichthyosporea) =¥ 1% 4 % ¥ Rheb, #x

A AL & Rap1B (Ras-related protein Rap-1b)F]
JEH. 57356, EsRheb S5Hi/KHEE¥)(Bolinopsis
microptera) Rheb BIFMUHAR T4 sh¥)(Halichondria
panicea). H.IA . WE22ERAL, I 14 MEEREY
P9 Rheb J¥51 5 EsRheb i 171 R 48 Kk AW 4347, 45
A 571 EsRheb 575 54 (1 Rheb 2R i —HE(E 4).

97 XP 063878927.1] GTP-binding protein Rheb homolog Scylla paramamosain
100 ’—: |EsRheb Eriocheir sinensis|
76 XP 045613414.1| GTP-binding protein Rheb homolog Procambarus clarkii

97

95

100

98

92

—— GLH10476.1| GTP-binding protein Rheb-like protein Gryllus bimaculatus
~ 97L— XP055695580.1 GTP-binding protein Rheb homolog Lutzomyia longipalpis
CAH1774143.1 unnamed protein product Owenia fusiformis
XP 043939716.1| GTPase RhebL1 Protopterus annectens
XP 056375601.1| GTP-binding protein Rheb Hyla sarda
NP 005605.1| GTP-binding protein Rheb Homo sapiens
NP 444305.2| GTP-binding protein Rheb Mus musculus
XP 009556600.1] GTP-binding protein Rheb isoform X1 Cuculus canorus
XP 064397002.1| GTP-binding protein Rheb-like Halichondria panicea
XP 004343532.2| ras-2 Capsaspora owczarzaki ATCC 30864
QSL65239.1| hypothetical protein MERGE 002548 Pneumocystis wakefieldiae
XP 012757648.1| hypothetical protein Acytostelium subglobosum LBI

Kl 4 Rheb RELKEF T
YiFh & FR AT 2% 5 2.

Fig. 4 Evolutionary relationships of Rheb
Animal names and sequences refer to Tab. 2.

2.3 HAEGEEE Rheb mRNA RIAARIERI
B, WBRRATERENFMm

SR SE RO PCR KGN B, rh 1 g 5
Rheb mRNA FikE = 1) 3 Fhal 230 ATIEIR . 5 AN
OE, HK R Y #%; Rk m AR M IRAE (A Sa).
DURAL TR 5 7 KA 14 K, Rheb FERAEE LA
AU eI 5 X BRAL A H B S R AR, 7R AR
Hh ) e A BRI BRI A Ge i e 2= 5 (B 5b). il
B AN R AR XS AR S8 B8 Rheb % SEoKF- (19 52 M)
WE 5¢. 5d iR, Y #5H Rheb mRNA KK w7E
W2 REBETE, BSKIFGA I N, (A58 %
e TXTREZH (K 5¢)o 2R ML 14U Rheb mRNA
TR 2 REETE, —HRELR15 7 K58
45 (18 5d)
3 itig

YT Rheb /519 mTOR {5518 % 76 0 15 4
PR, ARk ESETWEEN, AR
TERE T ARG E S Rheb 40 FY cDNA, 15 R iE—
T T Re Al . SRS EY cDNA Frdmis

1R IR T 55 GenBank HitEHL A B 7
HJ(XP_050735195.1)F 1 PEILFR(170V/D)RY 2
5, SHABMT AL )P (WWE43162.1)F 5
AN SR TR AN [R) (170~174), o5 R 2 3y 2
WA TR 2 VIR SR v A2 5T 4, BRI 7 IR
B — RS,

X} gty rh AR GBS Rheb AR IERR P 5 0017
PREFIETUN, A5 T HAARSF SO I RE A S -
% o EsRheb [ 6~182 & LR X I /& Rheb F#5F
WRG, BT/ GTP g, [FEHX 8 X4 s
F P-loop NTPase {R5FIH K% (c138936), AFK
R S B AT TRSS A7 Walker A JLF
(GxxxxGK[S/T], x ;&£ & FE fig ) Fll Walker B 567
(hhhh[D/E], h j2 it /K & HE#2). EsRheb ) switch I
(35~42). Switch I [X (61~79) & &5 FE R SFF 5, &
fifi Rheb 5 TOR AYAHE Ml =2 X 3, HA K
i GTP mkg 5N, 4k, FrEgy B Rheb HIINA
5 MRSFI G boxes 7, iS5 GTP W45 & &
GTPase HITHMEA LI, X uufs B oysesh ikt
WS o gt T E AR . ARl
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s it
o o e n=3; xxSD ml_}gé g b a :zﬂ-d control
X E 6 Rarl b @l4d  n=3;xSD
® §-Q5_ Bget
B 2240 E'%S a 2 a
iR 28,0
m-EE3_ B &
o = 02_ m 53¢t
St T2
&8 1f SR
= 0 ZJJ 80 L |
2 LA [
claw muscle  hepatopancreas
& 2 tissue
<
g
<‘>§’ N
Lt
#HAH tissue
8§71 ¢ b §
S | .- sS40 d b
& 6 n=3;xxSD ] b b
”}gg b %53.5 n=3; ¥+SD b
‘H‘% :5' b {H& :3.0_
® .4t B2ast
3-5 §3_ a a E §2.0' a
o  E15t
8 o2 S ool
'Q'El S 2 L0
2%, 25
£ 0o 1 2 3 5 7 £ 0o 1 2 3 5 7

TBRARAFAT [H] time after eyestalk

R ARAT AT [A] time after eyestalk

K5 hAESLEE Rheb mRNA )4 IKHHE
a. RGBSR Rheb TEAR R AL AN b &, b, YUERALER, 2 LD AN JFF g i i A2 0 BE B8 Rhed 1)
AR FRINE; . BRI Y ¥R A9 EE M Rheb WMAHRTFRIN B, d. 1 DR IR A J5 2 J2 WL IA) v S o0 2 1
Rheb AR A EE. A F R RZE 5 1.3 (P<0.05).
Fig. 5 Expression profile of EsRheb mRNA of Eriocheir sinensis
a. The relative expression of EsRheb in different tissues; b. the relative expression of EsRheb respond to starvation in

hepatopancreas and claw muscles; c. the relative expression of EsRheb respond to eyestalk ablation in Y organ; d. the relative
expression of EsRheb respond to eyestalk ablation in claw muscles. The different letters indicate significant differences (P<0.05).

& Rheb ) = 4ES5M 5 X 2R S RAT ST H AR IR
9 Rheb-NR1 #5718 & P45t O A1 ke
B, MEINE AT LUE R A AR — 2K,
UL Rheb = 4G5 KR TR F o ;X Fh By Fh ] i) )3 57
ML RSFH IS AR ZEY) Rheb (WD) 6E K T
& LA Rheb A HE S A 25448 TR 5 A A4 .

L2 R A ) B 22 A0 LS A s Y A S —
A5 52 S TE R RR 2R T P B9 P vh A o e
Rheb ¥ )75 (query) 144 F 75 (hit) 4T XL 1) blast'**,
A ERLAH i LA A AR T LB IR NS, RS2
AN TR Ak A 1 A D 2 AR R R S T
XFI Y Rhebo 768 A7 50 (I 22 Bk 2K . B
WA E AR h A8 K WA Rheb MIAATE, Ui
B Rheb 7F sl A8 10 19 T 4 BUAE A o (A 7E 3 1k 1
T a0 22 A0 sl 0 ) 00 T SIS DA R L R v RS

WY R A % B Rheb, fic AHUT (19 A& Al
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Cloning and expression analysis of sequence encoding Rheb in Erioc-
heir sinensis

TIAN Zhihuan, JIAO Chuanzhen
College of Biology and Agriculture, Shaoguan University, Shaoguan 512005, China

Abstract: Ras homologue enriched in the brain (Rheb) is an important positive regulator on the upstream of the
mammalian mechanistic target of rapamycin (mTOR) signaling pathway. The cDNA sequence encoding Rheb in
Eriocheir sinensis (EsRheb) was cloned using RT-PCR in order to investigate the role of this gene in the regulation
of growth, development, and nutrient metabolism of Eriocheir sinensis via the mTOR signaling pathway. The
sequence and structural characteristics of EsRheb were analyzed using bioinformatics. The tissue distribution of
EsRheb mRNA and the effects of animal starvation and eyestalk ablation on EsRheb transcription were detected
using qRT-PCR. The results showed that EsRheb ¢cDNA encoded 182 amino acids; its amino acid sequence,
conserved domain, and functional sites were highly similar to the Rheb of a wide range of species; and its
three-dimensional structure was highly consistent with that of human Rheb. EsRheb mRNA expression was high in
the hepatopancreas, stomach, myocardium, skeletal muscles, and Y organ, but was much lower in the eye stalk.
Starvation treatment of animals significantly decreased the transcriptional expression of EsRheb in the skeletal
muscle but had no significant effect on its expression in the hepatopancreas. The removal of the eye stalk
significantly increased the transcriptional expression of EsRheb in the Y organs and skeletal muscles. This study
provides a basis for elucidating the function of EsRheb in regulating the mTOR-mediated growth and metabolism
of E. sinensis.
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