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E: Akt 1E ) PBK-AKT F 5B EH R 0T, A, R#. XEhFESFTE
PREEERM. AFEXABEREIMEPCRE AR, WEKBT PREEER Akt L H
(EsAkt) FF#AT £ 15 R F 440, £ i€ E PCRE AN T Esdke £ o 42 48 %8 1 5] 41
PR #ERB N REAT, REKAEEARNT EsAkt & g 0 20/ = fr, Wik RNA
FREADMT Esdlt TR ERTHEH LN, 5 RE T, EsAkt 0 F 84 PH M H. +
1 AL ZE A 48 (S_TKe) Fn 2 4 3 i Ak 48 7 3 (S_TK_X) 3 AR 5F B0 45 A 3o EsAkt 7 B A #
AR ERA B KL, HERBZMERAR (WIFRR. 80 mik e e &8k
EREBTEMWE. EBsSAEA T EURBROM A 0T @A . PEEEETH
g % 4 (LPS) s K A MW 5, BEF S Esdkt ¥ T AR %k, LPS &A% 12h j7,
EsAkt v 7 3k B8, %4t BB 418y 435 1, Hik 48 h J5, EsAkt # mRNA 3 3k A F 4 fr %
K, R4 2.62 M, BAKAEME #IZR B 6h j5, Esdke v ik 5 E, Kt B
4 9.05 %, #H|# 48 h )5, Esdkt #y mRNA *k 3k & [ % 2| E % K F. Wi RNA T it
EsAkt J&, EsAkt # mRNA %3k 8 4 3t B 418 038 {&, W 48 = & B EsCaspase-3-like %
EAKFRFE LR, WA BAH 2.69 . HREXY, Esdkt XRAF L REE G RTRKEE
BER, 25T AE T RS e gidf. RARFE T F 4% %% PIBK-AKT 7
SRR NERTE, W THARTF R AEHT AN EE T Hal.
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YEHY, Akt 70 F R DI RETESEAE & e . iR AT
PR . T RROE R gt s g, EE AR —
SE 2 VAR S TR YT R R R

Akt 73 45 14 R T RE AE 7K 7™ 3l 1y 40k r 1) A
FERR S, R 24 AR P IRRE . 2Rk
el BRI ERER ISRV DR A, AN
TEBE 5y £ (Danio rerio) " W U] 7d BEARASG T Ake JE
(Aki3), Gyt 7N EPEME . SRR, DA
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RAE gt S BN IR IG & T ayHhae, A S
Akt Ji5 BE Hy £ PR )G 1 R R L ot BRZH i E B
F B Akt XFBE L A0 IR iR IR R R B A, E
4 K EDLE B . B A (Ctenopharyngodon
idella) F1Je % % 3F {1 (Oreochromis niloticus) ' iff
58 TR IR 30 X 125 PISK/AKT/GSK-3p 15 53 %
FIsEm, IR FE T PIBK/AKT/GSK-3B 155
K, AR TN 52 68 77 0% 65 538 I 1) il )37
2 OR TR Y B . Wang 45 1E B s 4 W5
(Crassostrea hongkongensis) T i, [ 3R 15 T Akt K&
Kl (ChAkel), HoT™3z Fe3k T4 W5 I G 8 B 4 B
KB BIAFHLIT, ChAkel FE4T07 25 Fhofi] i |
TACEE o D A R Y 3 rh R R AR L X
4" ZE5 12 (Apostichopus japonicus) H LI v
WERAT T Akt FED (djdkey, FFXTZIEH 0T 51 5
Tk o VIR AR DL SO 2 9K (Vibrio splen-
didus) FIFLA R RUAEEAT TRTSE, KB Ajake 2
PRITE AT 3R 23 LR I8 425 20 TR A2 19 B 82 7 40 v 4
HEAE ., Zhou P 1EXD [KIBEF (Macrobrachium
rosenbergii) " I V) 5L BEARAT T Ake FEH (Mrdki),
R IR 2 PR A 2 R ST R PR N B i h
5, A PIBK-AKT #4282 15 60 MR 7 F I ifd iR
AR RN P30 1 e B BB B AR AL TR . H AR ER
ZEOV A v AL BB SE (Eviocheir sinensis) W 8 [ $15
Akt 35 A (EsAkf) i) cDNAJF %1, F BB 5% T
EsAkt BEPRIX rh ARG BB 7 A WL A R 52
BRI EsAke 1088 15 76 528 R b A [R]85 WL A 2 21 v
IR 25 GBI R HY), U] Esdke
Z e B e s R LN 2SR . AR L E
A B R . SR Ake FE DR AR ORI G g
Tt A v ey e A T AR DG, AT A
T FBOCRERAG T ARG Ak JEDH, AESEH
FEAN ) 1) S8 2 B RN 2 2 1 2 55 RN A0 BRI 22 6
VL K KT g 2 BRI g K S B (Aderomonas hydro-
phila) BISEM RN TE L, HRAIRIE h AL S 8
FEBTARAIL 42 BT 115 %5

1 MRS T

1.1 SEIe#Rt

FRAE Y B W [ VT I3 s TR AR Gl B 1 3 0
Y, 1E 18~20 °C IR/K B F7, B K g ik It
PEUE SR, B3 7 dE TR, 6 R
R/ T REER K%, R ITdEHT
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Z i BEPUIAR R 5 o WK MR B FR R IR
St A AR R AL, B 28 (LPS) LR AT
(Escherichia coli) 0111:B4 4 F Sigma Aldrich A H] .

1.2 HEXE

TR ORI [(80+5) g, fi FH— R e TR
i NS =20 R AR AR AR MR, JF 4R R L
1: 1 5HrEER (EALE 510 mmol/L., FrEE IR 200
mmol/L . 7 4 ¥ 100 mmol/L . #7458 B2 = &4 30
mmol/L, pH7.3)i&%], 800xg, 4°C, . 10 min,
WO MR EL A . SRS AR K b OB Y S JEE . oO
E. B 81, I, B, AR, —80°C
(== g vy ek VX (SUN U St SREP & |
FHOCHRT AR BERE , 4R RG2S
B A AR T 0 231 0 118 R0 ) B AT o

1.3 RERIMEE

AHBFELL LPS FIE 7K S 1R Ry G 58 R
PEAT S RS2 86 1 FH PBS WA R LPS, &
W K 100 pg/mL, JH PBS H & W K S M H &
1x10” CFU/mL, BlEHL 5% 27 77 1) ft 1 v A o 25 g
[(20+£2) g] 108 H, F-¥943 % 3 41 (PBS 24H. LPS 4
FE K SR HITR ALY, 3 501 ) 45 20 rh AR SRR e 3 53
100 uL PBS. 100 pL LPS F1 100 uL & 7K < 5 i B
VW, WP, 3. 6. 12, 24 48 h )5, AN
B S BEALPkIE 6 AR g B | AC S il gpk 2 20

1.4 RNA 2Bl c¢DNA &K ERTRAEE PCR

Z:% Yu %" RNA S, cDNA 5 i S S
¢ 6 5E B PCR (QRT-PCR) F 75 %, HIJH Trizol izt
# (Invitrogen, &) 47 Hp A6 45 B 1fiL bk T 41 i
& RNA M4 B, 2R )5 43 ot % B 11 Nanodrop
2000 (Thermo Scientific, 32 [) XJ 4& B i} ) RNA
AT B4 HT, B2 uL RNA H T B fls 4l B e H
VKA RNA (58, % B3] & PrimeScript™
Ist Strand cDNA Synthesis Kit (TaKaRa, H 4) A%
Ui B 45 B R JE AT cDNA B S ) A i LAk Ay
cDNA M4, f# F SYBR Premix Ex Taq II i
% (TaKaRa, HAS), #eipifHH2KIEE PCR I
RRMBT, 456 % | hREIGNE 975,
DA HE GBS TR B-actin FERVE RN S IEH, FIH
ABI-Q6-Flex I 9% i 5t PCR AL HEATY 3, 45
T IR 27 Pk T L

L5 E#&FE. EREUR S RENFSIE
A R 2 PR R 3K AR 1 e 8 A
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®1 HRHPRARSIF
Tab.1 Primers used in this study

ElE7 R FE31(5-3")
primer name sequence
EsAkt-F ATGAGCGGCACCATGGAT
EsAkt-R GCCCTCTTCAGCCATGCC
M13-47 CGCCAGGGTTTTCCCAGTCACGAC
MI13-RV GAGCGGATAACAATTTCACACAGG
EsAkt-BamH I-F CGCGGATCCATGAGCGGCACCATG
GAT
EsAkt-Sal I-R ACGCGTCGACGCCCTCTTCAGCCAT
GCC
EsAkt-RNAI-F TAATACGACTCACTATAGGGACAG
GGTTCTCGGGGCAC
EsAkt-RNAi-R TAATACGACTCACTATAGGGGTCCG
TCTCACTTGTCAC
EGFP-RNAI-F TAATACGACTCACTATAGGGCGAC
GTAAACGGCCACAAGT
EGFP-RNAI-R TAATACGACTCACTATAGGGCTTGT
ACAGCTCGTCCATGC
EsAkt-RT-F TACTCCAGCGATGACGACG
EsAkt-RT-R ATGGCGTAGAAATGGTTGC
EsCaspase-3-like-RT-F CATGGTGATGAGAATGAC
EsCaspase-3-like-RT-R TTGGATGAAGTAGAGACG

Esp-actin-RT-F GCATCCACGAGACCACTTACA

Esf-actin-RT-R CTCCTGCTTGCTGATCCACATC

VEREAIE MBI 05, BT SRE Ry Sl A i
PIGLS 519 (= 1), KEDIE R B 0 R Befn ik
BARPAT IR, YA S vi e B2 A Trans
Soc XN IE B 1) TR AR AT R R R R 4
B, PR 2 50 3 4 5 5 1k 31 363K B Ak BL21
(DE3), f#iJH 12% ) SDS-PAGE #t47 Lk, 3 F
% S ki AR AR5, o pGEX4T-1
(Novagen) V£ Jy 5 20 2 3A Y 214, pGEX4T-1 H 4
Bk LA TR, EAWA —BEA AN K -4
Fo i H bR %5 (GST-Tag) 741 . RIS HAHEH
JEEATIR R AR BT M, 0 FHRAS 1 & 1
X 6 JE I MR /N BRAETT 4 s, Hil& 25
BEPLAR, ARBRIEER AN /D B AL SEEE) 1.5 mL &5
D, B E 2 I 1R R 5 1 £ e BBt
&, F H Western blot 325 £ I il #5117 o 46 o 5 &
Akt Z SEREPUIAR IR,
1.6 ZHAE TR RSN

I FH TG T 2 G JBC e A 0 2 0 ot A E A
4% Z R REE R MMRE LM, FE 10 min, RS
JE g 2 R ARk A L, SR
2h, fEZ40MENGEYE . R 0.5% Triton X-10

R E K7 2: 2 E /) sponsored by China Society of Fisheries

Xof 200 L 7R A7 37 AL AL B 10 min, 3% JA 4F 1 2
(BSA) # 4] 1 h, 5 3% BSA Fi B i % il 4% iy
Akt Z i FEVUAREATRRE (12 500, (RFIH), =4h
B F 1 h, YRS FH BSA Fi B4 A Alexa Fluer
488 FRASHILAA (121 000, PAFLLL), HEOCIHEE
1 h, F5M] 3% BSA i B DAPIL, 7EFE& L% n 50
uL A BN J0 AR AT g (8, E IR ERE 10 min,
WO, RS 20 uL 50% H M TR, 254,
DR TATC kA= e

1.7 RNA Fi#f

JH siRNA 3 s 5000 14 %5 EsAkt #4773 #7
VEREAL T siRNA 7 A5 38 2 1Y IX (] i BEib A7 45
Wi GR Do G ER TR B, DL Aeglsg
% I 90 20 P ) cDNA P R, R 38 = it
Friadie . 4lifk, FHVEXUE RNA(ASRNA) A AR
Mo Wb, IBFFEAEREISER (EGFP) [ dsRNA
YE R X AR . dsRNA W9 45 BU i ] in vitro Transcrip-
tion T7 X 7 & (TaKaRa), dsRNA #fE&4f)5,
e 36 K FE 7 d AR g TR AL o 3 A
(IE# 4 . dsEGFP 41 J dsEsAkt 4H), &4l 12 2.
EH4 . dsEGFP 4 K Akt THL2H 4 SIEST 100 puL
PBS. 100 puL EGFP fil 100 pL Akt % dsRNA,
dsRNA HYARHEH A | pg/ul, FHIE iR %50
SIS IS 0 F124 h FE47 ik i e sE , AT
RNA $2HUF1 qRT-PCR 4347

1.8 ¥IESH

S EHE ] SPSS 20 BRI TS T4, A
FH R 2 7 225301 J5 55 (ANOVA) i A [i] 4k 2 £
ZRIATHR . P<0.05 FEERF B, P<0.01 18
KEFWEE

2 4R

2.1 THIEGEEER Akt EEFFIOH

M NCBI Flrh A8 5 FE P 2H (PRINA305216)
AT T P AEGEE Ak (PG R, JER SRR
PET9 J2 PCR H4 AR v A5 2 T HH G P91 (fn 44 K
EsAkt), FIFHAYIE B FHR 1T, Esdke ) cDNA
41 2200 bp, HAPFFEEEAE (ORF) 24 1 545 bp,
it 514 D& FHEPR . it SMART 25 #4380 B &
W1, EsAktsr A% 3 MRS 222 1R /75 2R R
FOPCRG 25 380 . PH 25 A0 48 . oo 44 Ak 205 4 5k
(S_TKc) F¥R S B /K 454438 (S_TK_X) (& 1)

https://www.china-fishery.cn
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1 gectgpaacagct HAREAARAARAALYE L ELACKAZLC },gnlllu atgcagatttttttttetatttttttitagttttgagacgatgttgacct taaacgtgaa

106 gtaaggeglgaaacctgagaccltaatgecctigt
|

ATGAGCGGCACCATGGATGAGGCAGCGATOCCGCCCCGROCOGECATCGTC
M S G6GTMDEAAIPPRPATIV

211 MGGAGGGCTGEECTCAACAAGCGAGGEGAGCACATCAAGAACTGGCCACAGCGCTACTTCT TCCTGCAGGAGGACGGCACACTCCTGGOG T TCAAGACCAAGCET
IBKEGYLNEKERGEMRTIIKNWWERAQRYF FFLAQEDGTLTLGFIKTHK
316 GAGCACGGCCTGOAGGACCCACTCAACAATTTCACAGTCAAGCGATGTCAGATCCTGAAGACAGAGCGGCCOOGECCOAACACGTTCATCATCCGOGGCCTTCAC

63E HGLEDPLNNFTVEERCAQ

EXTERPREPNTETIIRG LN

421 TGGEACCACTGTCATCGAGAGAACATTCAATGCCCAGTCAGCGAGTGATAGGGAAGCATGGATGGAGGCCATCAAGCAGGTGTCOGAGAGAATATCOGACAACACE
88W T TV IERTPFNAQSASDREATVMNEAIEKQVY SERTISDIDNT
526 TCOGOCCGCTGTGTGOTGATCCAGGAGGCTGACTCCGTOGAGCAGATCCAACTGAAGTACTCCAGCGATGACGACGACACCTCACAGGG T TCTCGGGGCACCAAG

1225 6 R CVYIQEADSYEAWQI

QLEYSSDDPDDTSQGSRGTEK

631 AAGAAGAGGAAAATCACACTGGACAACTTTGAGTTCCTTAAGTGTTAGGGAAGGAACCTTCGGCAAGTTATCCTCTGCCGTGAAMMGAGCAGCAACCATTTC
158K KEREKEITLDNFEFLEYLGEKGTF PFGEYVYILCEEEKSS SNHETF
T36 TACGCCATCAAGATCCTGCGCAAAGACGTGATCATCAAGCGGOACCAGGTCCCTCACACACTCACGOAAAACCCGOTCCTGCAAG TAGTCGATCACCCTTTCCTT

1Y A I EILEREEDYT I KRDEYA

HT L:TEHNRYLQYYVYDHREFL

841 ACTTACCTCAAGTATTCCTTCCAAACCAACGACCGTCTCTGCTTCGTCATGGAGTACCTCAACGGOGGGGAGCTGTTCTTCCACCTCAACCAGGAGCGGATCTTC
28T YL KEYSFOQTNDRLCFYMEYVYNGGELTFFRLNGQETRTITF

946 CCOGAGGAGCGCGCCAAGTTCTACGGOGCGGAGATCTGCCTTGCACTGOGGTACTTGCATGAGAGGAATATCATCTACCGGGACT TGAAGCTCGAAAACCTATTA

263PF E ERAXF YGAETICLAL

LEERNTIIYRDLELSTEHNILL

1051 CTGGATGCCGACGGTCACATAAAGATCOCCGACTTTGGGCTGTGCAAGGAAGACATCTCGTACGGCTCCACCACCAGGACGTTCTGOGGCACACCAGAATACTTG
28L D A D GHIKIADTFGLCEKETDTISYGSTTRTFCGTPETYL
1156 GCCCCAGAGGTGCTAGAAGAMACGACTACGGGCGTGOTGTTGACTGOTOOGECTACGRAGTCTGCCTGTACCAGATGATGLTCOGGCOCCTCCOCTTCTACGAC

3APEYLEEWNDYGROGYDWYN

Y¢ ¥ CLYBMNYGEGRLPEPETYD

1261 AAGGACCACGACAAGTTGTTCCAGCTCATCOTGTGTGAGGACGTCOGCTTCOCCAAGACCATCTCCCAGGAGGCACGCGACCTCCTCAAGGGCCTGCTACATAAG

38K D HDKLFQLIVCETDVTE

ET I SQEARDLLKGLLHK

1366 GACCOCAACAAGCGGCTGEGAGGGGEOCCHEETEACGCCAAGGAGGTCCAGAGTCACCCCTTCTATATCACCATTAACTGGAAGCTCCTGEAAGAGAAGAAGCTC

403D P NKRLGGGDPGDAKEUVYAQS

BPrEFYILTIT NYELLEEIKIEKIHL

1471 ACCCCGCCTTTCAAACCCCAAGTGACAAGTGAGACGGACACTCGCTACTTTGACCGAGAGTTTACTGOAGAGTCTGTGCAGCTCACGCCACCTGACCAAGTGGAG
42T PPFEKPQVITSETDTRYFDREFTGESUYQLTUPPDGYE
1576 CCCCTCGGACCTATTGCTCAGGAGTCTCAAGCGGCTGCTTTCAATCAGTTTTCATATCAAGATAACTCAACTCTAGGCAGCTCCCTCGOCTCAAGCCTCAACTCE

43P L G P 1 AEESEAAAFNGTPF

S Y¢DNSTLGS S5LASSLNS

1681 CTGGGCATGGCTGAAGAGGGCTGAtectgeectgge tagepat cagat tanagtagggaacaaaagtancteaatgtgacttteateatetgotgtgagacgag

508L G M A EE G *

1786 acaagtcctgtgaagtgtgtgecatttecaacetiggtgaagettetotgeccect gleacact goaagoaggecagggEggageacceccaaget geatgotat
1891 gigtecageaceicagelecggelggetigelgenaagaciatatgagglgtgggagecageticet tattgeangaatgaat taggecant geel tot Tgacacag
1996 tgtasatttatacattcgtacttcattagigccgaatagetittgttaggstggagaatcaggtgtiggeatigaatitgttgttcgttiatetgtgeactitcety

2101 catagataaatcttacataatccaagttctasatttgtgttocttaaaatgatataaagetttttatgaatget

E. sinensis

ARGk

100

=

B 1 EsAkt %4

F5). &R

300 400 500

FroVREEA 5 R

(a) EsAkt R JF AU G IERR /P51, *Fom W& LB T (TGA): (b) EsAkt 4514358

Fig. 1 Nucleotide, deduced amino acid sequence and protein domain of EsAkt

(a) nucleotide and deduced amino acid sequence of EsAkt, * represents the stop codon (TGA), (b) protein domain of EsAkt.

2.2 FRAELRELER Ake EFBE DT

FIH qRT-PCR £ AR 5341 Esdke F:P) mRNA 7E
HKHE . B D, [ﬂlMEfﬂiﬂﬁ 8 R
FALA) iy RIK K. R EY, Esdke 1
mRNA 7E B A7 gk I 1) 20 2 v 2 B2 R 3R 58
FEGUPEAA DG ALY (AT JBRAR . SR 000 9k 2 4 ) v
(R AR B o Esdke ENLIA . HFIEAR . B8
I B AR L O BN B i 2Rk 4y A i R ik K
S 18.11£1.29 £%(P<0.05). 11.45+1.61 £ (P<0.05) .
5.48+0.41 1% (P<0.05), 2.47+0.44f% (P<0.05).
2.40+0.19 1% (P<0.05) F11.08+0.09 £5 (P>0.05)(/£12).,

2.3 EsAkt % 5 B I H & X 48R E i

T 4] EsAkt Uk 75 # 15 bk BL21 (DE3) Hifl
H IPTG #4175 RKIE, ARG H GST HiE THA
EAdifh, 458 R, 4ifb5n rEsAkt 25—,
EESTEAN 86 ku (K 3-a), 4 fb5 2 1
rEsAkt #1722 s BEBUIA Y §l £, FIH Western blot

https://www.china-fishery.cn

KBS ORI F e, EsAkt i 2 FE B HLAR AT DLiR
7l rEsAkt (€] 3-b). F| 3% ¢ e £ AR K I EsAkt

ﬂS\J % 20 (&)
®Z <

= oz

= .=

ZEZ2Ee ISt

< — ~

ZE3 10}

KooK

E ] C

ZTE° St b b I_l_l

T © a a

S 0 e Nl , ,

1 2 3 4 5 6
E 2 EsAkt mRNA 7EZHERAF BN RIEE

L, 2.8, 3.0, 4 MAKE4NH, 5. 688, 6 PR, 7. )LA.

FETE B B AN R 1 = REARER 2H M AAAE B4 75 5 (P<0.05).
Fig.2 Relative mRNA expression of EsAktin
different tissues

1. intestine, 2. stomach, 3. heart, 4. hemocytes, 5. gills, 6. hepatopan-
creas, 7. muscle. Different letters indicate that there were significant dif-

ferences between groups (P<0.05).
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kn M 1
140 [N
100 |

80 |

L d
60 s —y

45 | -

35 -

(a) (b)
E 3 EsAkt E2HEH R SDS-PAGE X
Western blot 5347
(@) M. EEAA5RAE, 1. EsAkt 0 B RN IPTG), 2. EsAkt ¥5 31
W (IPTG % ), 3. Zlifk EsAkt E41EE ;5 (b) 1. Western blot & %
EsAkt % i BEHUA .

Fig. 3 SDS-PAGE and Western blot
analysis of EsAkt

(a) M. standard protein molecular weight marker, 1. negative control for
rEsAkt (without IPTG induction), 2. IPTG induced rEsAkt, 3. purified
rEsAkt protein; (b) 1. Western blot analysis of rEsAkt with prepared anti-
EsAkt antibody.

A 7E IR B 40 B B A B I L, stk
EsAkt 2 1531, #6103 DAPL frs B4R
EsAkt £ [ 3222 DLyRHCIR 1978 2 20 A 76 1 bk B 41
JEL Y A LB e (5T 4)0

24 RIERHEDKE M EsAkt B3R &
AHEFEF ) LPS FHE K S BA 0 3 % Fp AL 8 5%

\EH-H o St O PBS %
I# o O LPS sk
H'o 4t %. B
K 5
=<
= B Z L *k k%
m Sy 3
3= »
< ¢ E
Z o= 2t *
R
E § §
s > T
SIS
0
0 3 6 12 24 48
SRR /R
time post-infection

(a)

20 um
—_

20 um
—_

20 um
| S}

(© (d)
El 4 EsAkt 7 i B 4050 5 49 E L
(a) W3 FRI4IITE S, (b) EsAkt MIFH (S 5 RB& (0, (c) DAPI
XA A Y o RULIE (4, (d) BN BB E EsAkt B4

Fig. 4 Subcellular localization of EsAkt in hemocytes

(a) morphology of hemocytes were shown in bright field, (b) positive
signals of EsAkt were shown in green, (c) nucleus stained by DAPI were

shown in blue, (d) merge map to determine the distribution of EsAkt.

BESEAT e, LPS M 3 R 6 h )5, Esdkt 1Y
mRNA Kk # I T, 7000 PBS 4019 1.59+
0.30 1% (P<0.05) 1 2.81+0.15 5 (P<0.01), #ill3# 12
24 hJ5, Esdkt () mRNA 5465 ;. 43
SR % B ZH 3.950.30 %5 Fll 4.35+0.22 £i5 (P<0.01),
T3 48 h )5, EsAke () mRNA 23k 5 A7 BT AR
{E475 2 PBS ZH 1 2.62+0.29 1% (P<0.01) (&l 5), W&

e ok
10 O PBS
O BRI R

i S
K 'q;) 8 A hydrophila

[
Els i
= 54 6 |
z23gH
< g E
Z o= 4 L % ol
R
E g &
LN T [ A

' [
0 3 6 12 24 48
VES 5 IR E)/h
time post-infection
(b)

El5 SERMEMMKEMIE EsAkt mRNA FJZRIARK
(a) HE 2 RIS Esdke 75 1L itk L0t 19 I HEE - (b) W /K LS ML BRI Eske 46 1L bk L0 1 92T HESL, PBS A RHHRAL. “*7fk2k

P<0.05, “**{{3F P<0.01, NAEER.

Fig.5 Temporal mRNA expression of EsAkt after immune challenges in hemocytes

(a) temporal expression of EsAdkt after LPS stimulation, (b) temporal expression of EsAkt after A. hydrophila stimulation; PBS was used as control. One

asterisk indicates significant difference at P<0.05, and two asterisks indicate extremely significant difference at P<0.01; the differences are between groups.
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KA AP 2 WH B 3 F 6 h J5 , EsAktf) mRNA
FKREZEHTHE, 2500 PBS 4149 3.52+0.29 %
F119.05+0.99 f% (P<0.01), H[# 12 F124h J5, EsAkt
) mRNA Rk T, 70500 PBS 41 6.62+3.34
5 F 3.46£0.53 175 (P<0.01)., Hi% 48 h )5, EsAkt
) mRNA AR EH (1.40+£0.21 f%5, P>0.05),

2.5 EsAkt FHEBATHEERNRIA
FIH] dsRNA XF Esdkt FER AT T4, 45581 0

21.5-
£
- 2}
W= o0t ‘
=
= 2 ‘
< 5
%05 ‘
~
T Z
g B ‘
=z
=
ZR . .
1 2 3
ZH
groups
(a)

/v, dsRNA {14 24 hJ5, T4l Esdkt ) mRNA
FikE B EMTIERH 038021 f5, P<0.05),
1F % 2H A1 dsEGFP 4H ' Esdkt i) mRNA # ik G
£ 7 (P>0.05) (B 6-a). LA, NIRFE Esdkt
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Fig. 6 Inhibition of EsAkt and expression of apoptosis related gene

(a) efficiency of EsAkt inhibition, (b) mRNA expression level of EsCaspase-3-like after the inhibition of Es4kt. 1. normal group, 2. dsEGFP group,

3. dsEsAkt group. "*" indicates significant difference at P<0.05.
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Function of Akt in immunity in Chinese mitten crab (Eriocheir sinensis)

XU Qingsong ", LIBing', YANG Binghui', MA Jinlong', YANG Wen’, QU Chen’
(1. Key Laboratory of Biotechnology and Bioresources Utilization of Ministry of Education,
College of Life Science, Dalian Minzu University, Dalian 116600, China;
2. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China)

Abstract: Eriocheir sinensis is one of the most important aquaculture species in China. With intensification of
high-intensity feeding and degradation of the environment, the increasing diseases caused by bacteria infections
have resulted in enormous economic loss in crab aquaculture. Akt is a core molecule of PI3K-AKT signaling path-
way, which is highly conserved from invertebrate to vertebrate that plays essential roles in various physiological
and pathological processes, such as cell proliferation, metabolism, development and survival. Although several
Akts among invertebrates have been explored, the identities of Akt and their downstream effectors, especially in
pathogen infection of crustaceans, remains poorly understood. In the present study, an Akt gene (designated as
EsAkt) was identified in Chinese mitten crab E. sinensis, and the mRNA expression patterns of EsAkt in response
to immune stimulations were investigated. The specific primers and PCR technology were used to clone and obtain
the E. sinensis Akt gene (EsAkt). The expression level EsAkt in different tissues and after different immune stimula-
tions were detected by real-time quantitative PCR (qQRT-PCR). The cellular localization of EsAkt protein was
detected by immunofluorescence assay. The changes of apoptotic gene after EsAkt RNA interference were ana-
lyzed by double stranded RNA interference. The results showed that EsAkt molecule contained the PH domain, the
central catalytic domain (S_TKc) and the carboxy-terminal hydrophobic domain (S TK X). Esdkt was con-
stitutively expressed in all tested tissues, and its expression in immunity related tissues (such as hepatopancreas,
gills and blood lymphocytes) was significantly higher than that in stomach and intestine (P<0.01). Immunofluores-
cence assay results indicated that the oval hemocytes were observed in the bright field, and the cell nuclei were
stained by DAPI in blue. The EsAkt-reactive areas were stained in green, and the positive green signals were
mainly diffuse localization in the cytoplasm. After injecting lipopolysaccharide (LPS) and Aeromonas hydrophila
into E. sinensis, the expression of Esdkt was significantly induced. After LPS immune stimulation for 12 h, the
response of EsAkt reached the peak, which was 4.35 times that of the control group (P<0.01). After stimulation for
48 h, the mRNA expression level of EsAkt decreased, but it was still 2.62 times that of the control group (P<0.01);
After 6 h of A. hydrophila immune stimulation, the response of EsAkt reached the peak, which was 9.05 times
higher than that of the control group (P<0.01). After 48 h of stimulation, the mRNA expression level of EsA4kt fell
back to normal. Upon double stranded RNA interference with EsAkt, the mRNA expression level of EsAkt was
0.38 times higher than that of the control group (P<0.05), while the expression level of apoptosis related gene
Escaspase-3-like was significantly up-regulated, which was 2.69 times higher than that of the control group
(P<0.05). These results imply that EsAkt plays an important role in pathogen challenge by regulating the apoptosis
related gene expression in E. sinensis, which enriches the basic data of the PI3K-AKT signaling pathway in E. sin-

ensis and lays a foundation for further research on the immune defense mechanism of crustaceans.
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