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1,2 > 1 > 2% 2
HER", E£2%, Rixm, XBET
(1 T RHAREBE R AR %0, TR #ik 512005;

2. BRSO B AR =R SR E IR %, B 201306)

WE: YA RAE R PR REEEANRENAE KT R RN, ¥ ARACEH A %
W 15 3 45 A o 4 4% B2 Akt(4 4 4 EsAkt) By & K %2 200 bp#y cDNAJF 7|, 4 # 159 bpHy
5'4F #1F X (5'-UTR). 496 bp#y3'4F & 1F X (3'-UTR) Fr K & 1545 bpés 4 514 & 2 8L 1Y
ST F . B ARG A R EsAKYE A 2 BB/ TR AR & A W K Gk o 3N R AE M 1R
FHEMB . ZFFLA TR LT N BT, EsAktS &[5 9 b £, L 45 5 5t 4T 8 Akt 5
7| —FH MM A0.889, ERAKEMF T KA WA K — o L. A KEEERT-
PCRH A 4 # ESAKt7E P fR, 3t op 46 4% 48 & 40 48 R 4 4R 7 (6] B 7% B 30 F 61 30 G0 UL 7 40 41
PHEIATFEXRAEN T, ERET, EsAKtE B R ARG FREE. BA. XA
ME. R O BE B CABSHALS I EELRSE, HPWE. REAEEF X
AERE, FHEBRPERAERMK. 9K R T TREPELYIAF, EsAktkk
ERMARRE, FATRAA 4 E PEsAKtmRNAT B Z W it ¥ £ 5. JE 3 UL A 414 & EsAkt
mRNA A F 75 8 7 #7 8 I Ds~Dyl % 35 B 8 F 5 T 87T )5 A~BR fu il J B HICHE . % 2L
WEB T B HD~D LB T, BT EA-BH AU LA ELEAT, AEH LAY
CHl. #% %W, EsAKE P e FE BB m B P TR B LA NHRA PN RL BTG B
TR EAEK, HHEAKS 5 PR E BB T FFONAESE. A KR EHETHE,

KRR PRk B, AW, AR B, WAAK; BE

hES S Q785 S 966.16

Akt X FXPKB (protein kinase B), f&— 1224
[P0 R HE NG, e R Ak At B
E51ES, MAEKHEFERTHHMBEEA
B B K U R A 5 R A R T AR
Akt R B F HE AR K HF 1(IGF1)-PIBK-AKTfE %5
WM EEEN, FHIIMIANAER . 485
R — S0 BRUCE (AN LA 2 407 5 1% A5 5l B RS
S VIA Y G R WSS T
REC AT TECNIEAMBIGY, ©A LR,
/NEUIGF1E Ak B PR 3 5 6Kk, AT i 4 B 1
WL REFCFIAR T 38 e, xR 25K ™ 52 )

i
i
JBx
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ERFRERRD: A
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NAFU61121.1, AHY28871.1), J34MA 45 i
(Gecarcinus lateralis) (GenBank ¥ %] 5
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486 KopE o R 245

FmE B NE DG, ST PR AT, IR
P e E i e fEh, Ak B S S5 HALA
F 0 A K A BRI L AR, AR T B A
AR G4 B Ak TR (i 44 S EsAKD) ) cDNA S K7
H, FEWF 5T A M AR AR I R ) A 20 K 4 iR
R Ti) 58 7 ) AR T) 308 452 L PR AL 0 A B S e ik 1
U B 7 A I AR 7 8 L U AN
2545 RN AE KL B AL LRl L

1 MEST7%

1.1 L&

A oY B AR 6 U IRV R 2R S
FROH AR, WEMERE, (AT (126.00£7.41) g,
WO R . 2252 . IR . O L. KSR, DR,
B, 6 AL, E T80 CCUKFR AT
B, SHIUA T B (8.2442.17) gl LR 40 A%, 4218
SCHR™ Y T vk e R R, % A T
) B CH . IE R i B 3 Dy~D 31 K 5 Bz 5 A~BHA
AMAELIH, S HIBCLE R | 5 AT R RUE
EVIETTALA, B T-80 cCUkAEIR-AT 4 H .

1.2 SR HE

A kAR Ak R A K R TE ) A Tri-

zol3: 4 B i A G S 8 T I R 4 U RNA, [ B
519 Akt-3'Race-P1(F DFI6RAKBEHL S| P14 H
% 5 i cDNASH — 4 /E A PCRIG B AR, AR 4
NCBIZA M55 e 1) % sk 7 505 B it 51 )
(#%1), #HITPCRINL, FKFGEsAkt cDNAKL.L
Br, PCRECVMAEIRR : cDNABIMR1 pL, EF
514710 umol/L)452 uL, 2xPCR Mix 25 uL, il
ToHE 8 Tk B EAKFS0 pL, % B A PCRIZ Y
%A 94 °CHIAL 4 min; 94 °CAEE30's, 56.5°C
B k30s, 72 °CHEffi1 min, 35PEH; 72 °C
FE{#H 10 min,

M98 75 3] ) EsAkt cDNA R R0 91 % 11
3'RACESMN 5] #) Akt-3'Race-outFl P 5| 4 Akt-
3'Race-in, 5'RACE#MI|5]| 4 Akt-5'Race-outHl
P54 Akt-5"Race-in (#1). VARACE cDNAZE
—HE AR, HAKSMUG 4 F3'/5" RACE-P1i
T 15 PCR, KRG, LI —RPCR™ W Bl
AR, FHAKtA S # 13'/5" RACE-P2HEI 745
24 PCR, 2K PCRIZ W 2% : 94 °CTHAEP£3 min,
94°C30s, 68°C30s, 72°C3min, 20~35MEH;
72 °CHHFEH 10 min, PCRF™H) 28 1. 2% JIE il 5E 11
HLUKAE I, DI IR, wofE & pUCm-TEA, i
FA B 0 5 26 i A T A TR RS Wl

R1 PEGERAEEFIIESIMER

Tab.1 The information of the primers for Akt amplification in E. sinensis

519 (53" ThRe

primer sequence (5-3") application
EsAKt-F TTCACTGGACCACTGTCATCG Akt i)y B va B
EsAKt-R CACCTCGCCCGTAGTCGTTT
EsAKt-3'Race-out TCATCTACCGGGACTTGAAGC 3'Race
EsAKt-3'Race-in GCTCGAAAACCTATTACTGGATGC 3'Race
EsAKt-3'Race-P1 GACATGGTATCAACGCAGAGTACTTTTTTTTTTTTTTTTTTTTTTTTTTVN 345k
EsAKt-3'Race-P2 GCAGTGGTATCAACGCAGAGTAC 345k
EsAKt-5'Race-out CCCGAGAACCCTGTGAGGTG 5'Race
EsAKt-5'Race-in CATCGCTGGAGTACTTCAGTTGG 5'Race
EsAKt-5'Race-P1 GGCCACGCGTCGACTAGTACCCCCCCCCCCCCCC 5k
EsAKt-5'Race-P2 GGCCACGCGTCGACTAGTAC 54k
EsAKt-RTF GGCAAAGTTATCCTCTGCCG 7t E mPCR
EsAKt-RTR ATCGACTACTTGCAGGACCC 7t E mPCR
18S-F TGCATGGCCGTTCTTAGTTG 7t E mPCR
18S-R GAAGAAGCTGCGAATCGGAC P EHPCR
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o g AR Bs Akt A M AZ B oA
RACEH A R A5 9 P 3t c DN A JF 31 B 4 £l ]
DNAStarf {45 751 i A 23 H7 4 I BLAST(ht-
tp://www.ncbi.nlm.nih.gov/blast) FliBioedit(http://
www.mbio.ncsu.edu/bioedit/bioedit.html) [ [}
Clustal™®s  TF i Be] 132 HE F50I K 2 1 5 e 471 110 e 46
i FHNCBI® 3} /Y ORF finder!(https://www.ncbi.
nlm.nih.gov/orffinder/) #lExpasy #1% T. B
(http://web.expasy.org/translate/); cDNAJT %1 1%
TR ¥ 5 4 4 0 F Bioedit; &% 4 8 79 0 fafi
SMART (http://smart.embl-heidelberg.de); #|H
Swiss-model (https://www.swissmodel.expasy.org/
interactive) Fl Rasmol F 4%t £ [ ot 45 44 i 17 HE A
o3 #T o fdE HIBioedit |- 19 Clustal £ 47 £ )3 41 Lt
X5 R GLRH M E HIMEGA 6.0 | ) Clustal
Fea Lt TR MR L R T A, #471000
K A3 (Bootstrap) WAL i AL 43 S W A5 B

52 B 5% K% 2 PCRAS M EsAktA B mRNAZE 7~
BEEE R C RN EEERE S A O N ]
2 R A [ei) W50 52 I 43 AS ] R A2 WL 1A 2H 29 cDN AR
J %5t E B PCR(qRT-PCR) MR , 2% & &
PCR5| ¥ H1 N S M 4 Es Akt 4 K Fl AR 44 35 1 18S
RNAZEH # i1 (F£ 1), #]HBIO-RAD CFX Con
nect™ 5 X 27 AACT KT I EsAkt mRNAFY)
K H LU RGO, P E N 95 °C
3 min, 95°C10s, 55°C20s, 72°C20s, 75°C
5s, 40YEER; KR & 65 °C BT 95 °C,
0.5 °C/so JI T A A [) 2H 28 S A ] gt 5 43 A
(A &AL LA 2 2 Es Ak I R AR AR T 3 H
e 5E PCRIYBEAT 3R T & . Hdls 43 17 A T
SPSS 18.0% v i B[N 148 S, 22 5% W 1k
PLO.0OSy br o, B4l 25 3 H 7 (8 b5 ofE 22
(mean=SD)FE R .

2 HiHR

2.1 HEGEE AT S

S BT R ) A EsAkt cDNA4: K 242 200 bp
(K1, GenBank* 5% HKY412800), f1§%159 bp
() 5'4EBHIPEIX (5'-UTR) F1496 bpft 3/ 4k BIRE X (3'-
UTR); 160~1 7047 4% 11 B2 I Wl — 1~ Fe K I FF T
BEl 32 HE (ORF), 4ihh514 & e, BLASTP[A 5
MR 45 R K T 5 NCBIUE H 3 1% b HAb 4 Fh
1) 22 2 R /9 S R R 1 Tt AR LA S v 1 R DL

] FHISMART (Simple Modular Architecture Re-
search Tool) AT 4517341, EsAktH A 3R 5F
22 AR AR 25 #9 3 : PH(pleckstrin
homology domain, 16~118{ & FEfR). S TKec(ser-
ine/threonine protein kinases, catalytic domain,
167~42417 2 FE R ) MIS_TK_X(extension to Ser/Thr-
type protein kinases, 425~493{ % L2 )(1K2), F
F Swiss-model[r] J £ &% T H F50I 7% 2 1
15~4 5410 28 5 2 2H 1 1) = 4 45 F 45 A 4o [ 2 e
TN, REARGE TR 3A AR AT BT, N 45
Ry F 2 74 BT S A olR e % 4 T
B, JBTPHES M 225 B i 24 paT
B, 3G A B o R A N, X
G AL B TTRE BT O A AL S5 R B(S_TK ),

22 EZFIILENERFELENTHT

¥ EsAkt5 W (Drosophila melanogaster), &
R (Daphnia pulex). ™ EBIXTER - FLgH X R
() Akt) 7 54T LB (7 515 43 5 A NP_732114.1
EFX86288.1. AFU61121.1, AHY28871.1), J¥%
—&PE 080,590, 0.618. 0.889. 0.889., WifE
Wt LI 45 5 7 50 (K24, GEHI/26~290y I 12,
RQR/33~35V & MR, LN/60~6117 & LM, F93,
RO4) ) 52 3 R 76 SFh Akt 58 214 5F o EsAktiil il
6 AL 25 #4385 (S_TKe) A 149~ 1 fb 2 (activation loop,
303~326{ 2 #R), J¥5) 5 ADFGLCKEDISYG-
STTRTFCGTPE, FlH[E B X R 5 FLAH I %] 0F i)
AH TR, T 2 bR 8 R SR M Y AH R 81 24 AD -
FGLCKEDITYGRTTKTFCGTPE(JIN# K 2% H &
), AR 2SR, HH R B R
A7 55 The3 2478 5F 8l W) v 58 R <F o CAR i i 19
ZER IR AT 1455 K 2 (HM,  hydrophobic motif),
3F 1+ & H (Decapoda) H 72 3 ¥ Akt)F 51 4 [
(ENQFSY), i &R %Akt FEKFSY, H-0f Akt
FPQFSY (&3); AktH 5 — 4~ 5 8 0 2 1k 17 55
Serd90f T /K FE ¥, [FIFEAESFh ¥y b o8 4
PR, MAIBAKUFIIERMAGELEWE R, b
e oY FE Akt 5 HAD H 52 49 (Crustacea) . B HUEW
(Insecta)Akt)& T— 14332, H[FJE T2 H B LA
EXTHE | e B TR AR B (KD 4)

2.3 PEEGEBEAKERRIESH

o A SR AR Akt IR B LA 2R A
LI EsAkt-RTF F/EsAkt-RTF Ry 5|4, 18S RNAN
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gcctggaacagetgaggaagaagaaggtggacgaggeggattttcatgeagattttttt
ttctatttttttttagttttgagacgatgttgaccttaaacgtgaagtaaggecgtgaaa
cctgagaccttaatgececcttgtggecgagetgaagggegaa

agcggcaccatggatgaggcagcgatcccgccccggccggccatcgtcaaggagggc
MmSs GGTMDEAATPPRPATVKESG
tggctcaacaagcecgaggggagecacatcaagaactggegacagegetacttettectgeag
W LNI KIZRGEWHTII KNWRIQIRYFFLQ
gaggacggcacactcctggggttcaagaccaagectgagecacggectggaggacccacte
EDGTULULSGTFZKXKTI K®PEHGTLETDPTL
aacaatttcacagtcaagcgatgtcagatcctgaagacagageggeecgeggecgaacacg
NNFTVKRCOQTULIEKTERTP P N T
ttcatcatccgeggecttcactggaccactgtcatcgagagaacattcaatgeccagtea
F T 1 RGLHWTTVIEZRTTEFNAZ QS
gcgagtgatagggaagecatggatggaggecatcaagecaggtgtecgagagaatatceggac
AS DREAWMEA ATII KA QVS ETIRTITSD
aacacgtcgggecgetgtgtggtgatccaggaggetgactceccecgtggageagatccaactg
NTSGRCVVIQEADSVE~ QTIAQL

aagtactccagcgatgacgacgacacctcacagggttctcggggcaccaagaagaagagg
K S D D S Q G S R K K K R

aaaatcacactggacaactttgagttccttaaagtgttagggaaaggaaccttcggecaaa
K I T LDNJFETFULI KUVLGZ KT GTTF GK

gttatcctcetgecgtgaaaagagcagcaaccatttetacgecatcaagatcetgegeaaa
FY A I K I L R K

gacgtgatcatcaagcgggacgaggtggetcacacactcacggaaaaccgggtectgeaa
D vI1iITITII KU RDEVAHTTLTENTR RV L Q
gtagtcgatcaccctttecttacttacctcaagtattceccttccaaaccaacgaccgtete

F L TYULI KYST FQTNDR

tgettegtcatggagtacgtcaacggeggggagetgttettecacctcaaccaggagegg
Cc F VMEYVNGGETLTFTEFHTLNA QER
atcttececcggaggagegegecaagttcetacggggeggagatetgeettgeactggggtac
P EERAKZFYGAETT CLATLGY

ttgcatgagaggaatatcatctaccgggacttgaagctcgaaaacctattactggatgece
L HERNTITITITYRDIZLZEKTELTENTLTELTLDA
gacggtcacataaagatcgccgactttgggetgtgecaaggaagacatctegtacggetee
D GH I KTADY FGVLTCZKETDTIS'Y S
accaccaggacgttctgeggcacaccagaatacttggecccagaggtgetagaagaaaac
T TRTFOCGTU®PEYTLAPEVLEEN
gactacgggcecgtggtgttgactggtggggetacggagtetgectgtacgagatgatggte
DY GRGV DWWGY GV LY EMMYV

gggegectecccttectacgacaaggaccacgacaagttgttccagetcategtgtgtgag
G RLPFYDIKUDUHDTI KT LT FAQULTIVCE
gacgtccgettecccaagaccatcteccaggaggeacgegacctectcaagggeectgeta
D VRFPIKTTIS S QEARDILILIKGTL L
cataaggaccccaacaagcggetgggaggggggecgggtgacgecaaggaggtecagagt
H K R L GGOGPGDAZ KTEV QS
caccccttectatatcaccattaactggaagetcctggaagagaagaagetcacceecgeet
HP FY I TTINWIKTILTLTETEZ KZ KTLTPP
ttcaaaccccaagtgacaagtgagacggacactcgetactttgaccgagagtttactgga
FKPQVTSETDTI RYFDRETFTG
gagtctgtgcagetcacgceccacctgaccaagtggagecceteggacctattgetgaggag
ESVvVQLT®PPDAG QVE®PTLTGPTIATEE
tctgaageggetgetttcaatcagttttcatatcaagataactcaactetaggeagetee
S EAAAFNQF SYQDNSTL
ctcgcctcaagcctcaactccctgggcatggctgaagagggc

L ASSLNSLGMATETE G %

gtcctggectggetagggatcagattaaagtagggaacaaaagtaactcaatgtgactttea
tcatctgetgtgagacgagacaagtcctgtgaagtgtgtgecatttccaaccttggtgaage
ttectectgeccectgtecacactgecaagecagggeaggggggageacececcaagetgeatgetat
gtgtccagcacctcagetceggetgggtgetgcaagactatatgaggtgtgggagecagett
ccttattgcaagaatgaattaggccaatggettcttgacacagtgtaaatttatacattegt
acttcattagtgccgaatagettttgttagggtggagaatcaggtgttggecattgaatttgt
tgttcgttatctgtgecacttcctgecatagataaatcttacataatccaagttctaaatttgt
gttccttaaaatgatataaagetttttatgaatgectaaaaaaaaaaaaaaaaaaaaaaaaaa

1 BB ABERZERF RENNRERRFT

atg R IG HHST, tga N & BT

Fig.1 Nucleotide and deduced amino acid sequences of EsAkt

atg is the start codon and tga is the stop codon

WS I, F 2¢O 2 m PCRJT L K Il Es Akt

mRNATE ARG B P A O L 4Uh (g ik PRk E AR (ELS),

THOLER, EsAKEORMA LU A £ik, HRK

KK HA 2125 5 .35 (P<0.05)5 5 AT BRI

A R A AkR B AR R B R R 2R

KFE AR HP 7R Rk iR m, R GEALARTHRE  BURFEBLER e
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b
100 200 300 400 500

(@

0

(b)

B 2 EsAktIhEELE 410 (a) 0 = 4 549 (b)
PH. PH&S M3 S_TKe. 22 % MR /757 % R & F o g M A 45 4 3
S_TK_X. 2% 1% /75 2 W8 B Ry X 35/ CoR o ) 15 &5 4 3
Fig. 2 The functional domains and 3-D structure
of the EsAkt

PH. pleckstrin homology domain; S_TKec. serine/threonine protein
kinases, catalytic domain; S_TK_X. extension to Ser/Thr-type protein

kinases

BEOENEE . ST R METILRA L, L
EsAkt-RTF F/EsAkt-RTF R4 5[4, 18S RNAK N
SN, F 262 B PCRJT LK I 45 41 41
EsAkt mRNAM R IBE M, 2R ER, FE—15%
B R, $AT R IR 4 2P EsAkt
mRNATC i WG iT24 22 5 . LA 414
EsAkt mRNAJK - 7¢ 15 5¢ 11 i 1 Dy~D, M 32 ik 1 &
Jl bR, 5 JS A~BI R B (] ] CHA
(P<0.05)([516). % & L PR 7E W 52 1 1 51 D3~D 4 9
2T M (P<0.05), Wi /5A~BMFIHRIAE B
F T (P<0.05), H 2B EIBICH .

3 TR

AW H HRACEHE A, B kA3 4 i
EsAktff) 4= K cDNAF 31 . cDNAS K 1 I 1) 352
HE G i 1A S 14206 R K B A JR P 0, &5 A B ol
R B INES R PHE M, 114-2Z2 A/
I 2 R B A AL 25 F B(S_TKe) Al 14 CR i
I T ZE R BR(S_ TK X)), X 44 & Akthd 45 A4 HE 4

A BCRFAED . T IR PR AR A AR AR AN AKT1
(SWISS-MODELE# 5 4ejn.1.A), 5 EsAkt)¥51—
P N64.37%, 4 Bl = 4E S5 4 51245 5
A NAKTI G AR 25 4 (PDBALE i 45 1) 5 4EIN) 5
FEARL, B6HH AKT M — 207 51 81| 37 A4 45 14 76 v A
kg e i Ly R Y = R VIS O U
ZIFHN X R, SFhE P LR XT R . A
PR . SRR, RIE R . e E)T R
Akt IR BENLBEZS & AL s 58 2R 5F, BERERZ
i 3k 45 5 PIP3HE Akt B B B i B0, [m] HoAth
Akt—F, EsAktH A 24 PR 51 1Y 5 BB R 1k A 5
Thr324H1Ser490, 43 il A, T~ B0t e A0 45 A4 1 %
A6 B PR CoR i 1 15 45 4 S B K BRI . X
2 S B IR Ak A7 5 FE I 3L 30 ) A0 R 52 B ) Ak
() e B DR SF PR — 2 IR B AR X P 2R 3l
Wy b R ARl sSORR ) 1 A 2 Tl et

EsAkt5 Y {/ij £ i BEAT 19 v [ B 6 AR R L
YRR Y F 81— BOME B 88.9%, 5142
MR YK B K T 2R SR S 1A S R R K . 4 A
EsAktfi cDNA T K ORFAY S St A7 21 4B AT 1456 1 %%
T, 5520 e b %5 i J8] 3 51 B8 45 5 kozak )
HIHL U (ANNAUGG), 41 2F M ik A~ 35 1 7 FF 46 B9
P, R ZIKEASI0N R IR, WEE—2
14 A Sk B TIE 12 2R A 0 R 400 L P 1 T R S R
i 534k, EsAktEA KZIMcDNARIAATAAAR
3N RS S, 7EGenBank I T 23 A iy FLYA I T
FFmRNA(KF163129.1)F1 % & B % fF mRN A
(OX853771.HIBEAH IMEES .

22 5 R [ IR B 1 VR Akt 1) 1 ke R A —
Pl B, R PI3KAR 53 B T UiF 1Y 32 23000
Gy, KT 20 L B R 4 R A AR R
EEMWAER, BG5S g ML
P . R A0 A AL R E A O X A (EN RS
A WL IR A B 46 09 43 - HILRI A9 3R T
PI3K-Akt-mTOR{F 5 i i Pt o i T LA AR sl
Z4a, ZAE T B RO Ay oy L, H
7E WL A 40 M 3 Fb A P00 2400 40 A b, B s Y
PI3K-Akt{E 5 BEHI I FOXO#E 5 P 7 3G 1, M
M i FOXO%% s IF - BT 45 il i — R 51 5 LA £ 45
FHOC Y BE R IR Z B, Rl i Aktli% L mTOR,
AL mTORM il & (1 K fife, R AN A
B, e EULIA) A A AR R

FIH %€ 5 52 i 72 FE RT-PCREL A I 1 i 2
WIS WA R [F) 20 8L Es Akt 5K F, 455 BoR
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10 20 30 40 50 60 70 80 90 100
S S P S P S I [
Es ----- MSGTMDEAAIP----- PRPAIVKEGWLNKRGEHIKNWRQRYFFLQEDGTLLGFKTKPEH-~GLEDP- - LNNFTVKRCOILKTERPRENTFIIRGL
Fc -———mmauus MGEAGEA----- PTPAVVKEGWLNKRGEHIKNWRQRYFFLLEDGTLLGFKTKPEH--GLADP--LNNFTVKRCQILKTEKPRPNTFIIRGL
Lv —-meemea MGEAGEA----- PTPAVVKEGWLNKRGEHIKNWRQRYFFLLEDGTLLGFKTKPEH--GLADP--LNNFTVKRCQILKTEKPRPNTFIIRGL
I)p ————————— MAESVVP----AKSPAIIKEGWLLKRGEHIKNWRQRYFVLODDGSLLGFKHKPEPSIGLAEP--LNNFTVKGCQIMKADRPKPFTFHIRGL
Dm MSINTTEFDLSSPSVTSGHALTEQTQVVKEGWLMKRGEHIKNWRQRYFVLHSDGRLMGYRSKPADSASTPSDFLLNNETVRGCQIMTVDRPKPFTFIIRGL
110 120 130 140 150 160 170 180 190 200
e e e e e T I e
Es HWITVIERTFNAQSASDREAWMEAIKQVSERIS--DNTSGRCVVIQEADSVEQIQLKYSS-——============ DDDDTSQGSRGTKKK-—-~~~~- RKIT
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Fig.3 Multiple aligment of the Akt from five different species

Three functional domains were underscored with different lines respectively; A-loop and HM sequences were designated in square frame; the two key
phosphorylation sites were shaded in the A-loop and the HM frame; Es, Fc, Lv, Dp and Dm represent E. sinensis, F. chinensis, L. vannamei, D. pulex and

D. melanogaster respectively
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Fig. 4 Phylogenetic tree derived from multiple alignments of Akt amino acid sequences from various species

The accession no. of each Akt are as follows: Caenorhabditis elegans, NP_001023646; Trichoplax adhaerens, XP_002117864.1; Actiniaria,
XP_001629863.1; Tribolium castaneum, XP_008191524.1; Apis mellifera, XP_396874.4; Drosophila melanogaster, NP_732114.1; Strongylocentrotus
purpuratus, XP_787246.2; Ciona intestinalis, XP_002129363.2; Taeniopygia guttata, XP_002200623.3; Homo sapiens, NP_001617.1; Daphnia pulex,
EFX86288.1; F. chinensis, AFU61121.1; L. vannamei, AHY28871.1; E. sinensis, KY412800
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Fig.5 The relative expression content of EsAkt mRNA

in different tissues

1. eye talk; 2. claw muscle; 3. ovary; 4. heart; 5. hepatopancreas; 6. epi-
dermis; 7. testicle; 8. gill; 9. triangular membrane. Different letters above

the error bars indicate significant differences (P<0.05), the same below
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Fig. 6 The relative expression content of EsAkt mRNA
in different muscle tissues during the molt cycle

1. walking leg muscle; 2. abdominal muscle; 3. claw muscle. A-B. post-

molt stage; C. inter-molt stage; D3-Dy. later post-molt stage
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Fig. 7 Atrophied claw muscle of E. sinensis in later pre-molt stage

(a) light micrograph of the muscle cross section, the cross-sectional area of muscle fibers shows a variety of inequality in size due to proecdysial muscle

atrophy (arrowheads); (b) longitudinal section of a fiber showing areas of erosion (arrowheads), the mitochondrion (M), Z line (Z), dyad (D) and sarco-

plasmic reticulum (SR) are normal
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Molecular cloning, sequence analysis and tissue expression of serine/threonine
kinases Akt from Eriocheir sinensis

TIAN Zhihuan '?,  JIAO Chuanzhen', CHENG Yongxu”, WU Xugan’

(1. College of Yingdong Life Science, Shaoguan University, Shaoguan 512005, China;
2. Key Laboratory of Freshwater Fishery Germplasm Resources, Ministry of Agriculture,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: In the present study, full length cDNA encoding the serine/threonine kinases Akt from Eriocheir sinen-
sis (EsAkt) was cloned by using 3'RACE and 5'RACE techniques, and the sequence and structural analysis of the
EsAkt was conducted with bioinformatics methods. The results showed that the full length cDNA encoding EsAkt
consisted of 2 200 bp nucleic acids in length, including a 5'-UTR of 159 bp, a 3'-UTR of 496 bp and an open read-
ing frame (ORF) of 1 545 bp encoding 514 amino acids. Analysis of the protein domain features showed that the
deduced polypeptides contained three conservative domains characteristic of Serine/Threonine protein kinases
family. Multiple sequence alignment revealed that the amnio acids sequences of EsAkt have the 0.889 identity with
Fenneropenaeus chinensis and Litopenaeus vannamei. The phylogenetic analysis showed that the EsAkt was ar-
ranged in the same clade with Akts from other arthropods. The tissue distribution of Es4kt mRNA in sexual matur-
ity individuals and different muscle groups during molt cycle in juvenile crabs were analyzed by quantitative real-
time PCR (qRT-PCR). In sexual maturity crabs, the EsAkt transcript was detected in eyestalk, claw muscle, ovary,
heart, hepatopancreas, epidermis, testis, gill and triangular membrane, and the expression level was relatively high
in ovary, eyestalk and testis, and was low in hepatopancreas. In juvenile crabs, the EsAkt transcript in different
muscle groups was different depending on the molt stages. In walking leg muscles, the Es4kt expression level has
no obvious change. In abdominal muscles, the EsAkt expression level was much higher in later pre-molt D;—D,
stage than post-molt A-B stage and inter-molt C stage. In claw muscles, the EsAkt expression level was decreased
rapidly in pre-molt D;—D, stage and increased in post-molt A-B stage, and lasted to inter-molt C stage. These res-
ults suggested that the expression of EsAkt transcript was related with the molt stage of E. sinensis, and it is pos-
sible that the EsA4kt is involved in the muscle atrophy, growth and rebuilding during the molt cycle of E. sinensis.
Key words: Eriocheir sinensis; Akt gene; gene clone; muscle growth; molting
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