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P1 AAACGCACCTGTGCTAAAA i e AKTIPIE A
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Cs18s-F GGTCTGTGATGCCCTTAGATGTC e

Csl18s-R AGTGGGGTTCAGCGGGTTAC S
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Phylogenetic analysis of the AKTIP gene family
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Fig.3 Temporal expressions of AKTIP in intestine, spleen, blood, gill, head kidney and in liver after infected with V. anguillarum
ANTR] B 1) ARSI 2 P 112 LE A T SPSS i Duncan J77%; - RE“a, b, ¢”fX3& SPSS £ E /1A H 4341, R [H Statistical comparison
of the levels detected at different time points is carried out by Duncan method in SPSS, a, b and ¢ suggest the Duncan grouping in SPSS, the
same applies below; Intestine. %; Spleen. Jif; Blood. Ifil; Gill. f; head kidney. 3k ; Liver.

B ORYE S LB . i I e 0
T2hW, AKTIPZERT M. 8. Sk il F R 2 41
H I SRR DL, A AK TIPTES IR N2
G2 5 TR g NV, P o i ol )Ty Jek
Ji A T YEREAN O TE 2, o] B8 K R A K TIPS RIIK
PN M A T o R 1L ARt BT NF -« B[4 5 4%
SR, 25 G N RN 0E N A5 B BEVF £ 4 T
it X 5 Nakamura 2B 545 BA 5

LPS. PGN. poly LCHIWGP L= T i &b J& i
WRELAH 3815 FAKTIP R 315, (HPGN IS,
AKTIPHE R AR AR FE A K, poly T:CFIWGP R
SR MARLAT Y, LPSTE FAKTIPIHE R R IE 40 A5
Hde oK, U6 A JE AR B0 B AK TIPIE PR A TR 1)
T AR G 9% I 2 BATHRE Sk o
AKTIPAE Y- 5 5 25 AN 235 A7 3R, 993 IR DA
S A TG PHPE B 2 I B e R L A A )



472

P SRS S 7/ B

40 %%

°

5 PGN

g b

'% Lo T ab

o

E« a e}rb T ab

3} T 1 l

= L

=

& 05 +

i

)

#®

=

-‘:’TI O T T T T T
0 2 6 12 24

At (i) Time (h)

©

5 b 0 b Polyl.C

10 [—= I

2 I

o]

g

5

) ab

2 2

;ﬁ 05 a

g .

Y

=

oad

4% 0 T T T T T
0 2 6 12 24

(i) Time (h)

FHX %38 5 Relative expression level

FHXF 15 i Relative expression level

LPS
c
10—t
b
0.5 £ ab
T
a T a
T
0 T T T T T
0 2 6 12 24
A E] Time (h)
t_)rc WGP
1.0 [ T ‘_i_
1
ab
ab
N
E3 1 l
05
0 T T T T T
0 2 6 12 24

A1) Time (h)

4  AKTIPTEPGN. LPS. poly L:CHIWGP R 18  fi ibk 40 i b 10 2855
Fig.4 Temporal expressions of AKTIP in Lymphocyte of C. semilaevis with PGN, LPS, poly I: C, and WGP stimulation, respectively

G, HEAE G AL 2R A G e AN it P s B 2
ik, UEHAKTIPTE i H LA e e b B — 2 1)
WEANEH . 48 LTI, AKTIPZ 5 190 JsUdge - Wy
8 I LA G 2 A S 3 DR () U8 YT, A 9 Ok
AKTIPAE V-3 5 S5 AT R P 25 2 1) e e A F AL 25
SE T BES FEA . AELE AR U AT 995 I R AR R Ak B
JG AK TIPS R 1) 305 28 A IF A 72 18 2 25, HE
AKTIPFERTE -1 & g b HOR S 5 T e v
Z RN, FAE e P I E IR LI Rt — DT

2 % Xk

(1]

(2]

[3]

Lesche R, Peetz A, van der Hoeven F, et al. Ftl, a novel
gene related to ubiquitin-conjugating enzymes, is deleted
in the Fused toes mouse mutation [J]. Mammalian Ge-
nome, 1997, 8(12): 879—883

Zhen S, Zhou J F, Lu L, et al. Cloning and expression
pattern and over-expression analysis of Zebrafish akt3
gene [J]. Acta Hydrobiologica Sinica, 2011, 35(5):
T17—726 [ 3%, R, S35, & B fak3 3L N 1) 50
WE S L2 IK B By i Ik 3B, KA AR, 2011,
35(5): 717—726]

Remy I, Michnick S W. Regulation of apoptosis by the
Ftl protein, a new modulator of protein kinase B/Akt [J].

(4]

(3]

(e

(7

[8]

9]

Molecular and Cellular Biology, 2004, 24(4): 1493—
1504

Woodard J, Sassano A, Hay N, et al. Statin-dependent
suppression of the Akt/mammalian target of rapamycin
signaling cascade and programmed cell death 4 up-regula-
tion in renal cell carcinoma [J]. Clinical Cancer Re-
search, 2008, 14(14): 4640—4649

Jiang H, Zhang X J. PKB/Akt: A protein kinase that has a
variety of functions [J]. Life Science, 2004, 16(3):
148—153 [#£4, K%, PKB/Akt: —MAHZFI)kE
M8 . 2B AR, 2004, 16(3): 148—153]
Romashkova J A, Makarov S S. NF-kB is a target of
AKT in anti-apoptotic PDGF signaling [J]. Nature, 1999,
401(6748): 86—90

Sha Z X, Wang Q L, Liu Y, et al. Identification and ex-
pression analysis of goose-type lysozyme in half-smooth
tongue sole (Cynoglossus semilaevis) [J]. Fish & Shell-
fish Immunology, 2012, 32(5): 914—921

Sha Z, Gong G, Wang S, et al. Identification and charac-
terization of Cynoglossus semilaevis microRNA response
to Vibrio anguillarum infection through high-throughput
sequencing [J]. Developmental & Comparative Immuno-
logy, 2014, 44(1): 59—69

Fatrai S, Elghazi L, Balcazar N, et al. Akt induces B-cell
proliferation by regulating cyclin D1, cyclin D2, and p21



3 3 I W25 23 i AK T-ineracting proteind K] ) o [ K H0 58 3 2 3k 73 #r 473

levels and cyclin-dependent kinase-4 activity [J]. Dia- Oncogene, 2013, 32(37): 4427—4435
betes, 2006, 55(2): 318—325 [13] Chandrasekar B, Mummidi S, Perla R, et al. Fractalkine
[10] Datta S R, Dudek H, Tao X, et al. Akt phosphorylation of (CX3CL1) stimulated by nuclear factor kappaB (NF-
BAD couples survival signals to the cell-intrinsic death kappaB)-dependent inflammatory signals induces aortic
machinery [J]. Cell, 1997, 91(2): 231—241 smooth muscle cell proliferation through an autocrine
[11] Nicholson K M, Anderson N G. The protein kinase B/Akt pathway [J]. Biochemical Journal, 2003, 373: 547—558
signalling pathway in human malignancy [J]. Cellular [14] Nakamura A, Naito M, Tsuruo T, ef al. Freud-1/Akil, a
signalling, 2002, 14(5): 381—395 novel PDK1-interacting protein, functions as a scaffold to
[12] Yamada T, Takeuchi S, Fujita N, et al. Akt kinase-inte- activate the PDK1/Akt pathway in epidermal growth
racting proteinl, a novel therapeutic target for lung can- factor signaling [J]. Molecular and Cellular Biology,
cer with EGFR-activating and gatekeeper mutations [J]. 2008, 28(19): 5996—6009

AKT-INTERACTING PROTEIN GENE CLONING AND ITS EXPRESSION
PROFILE IN RESPONSE TO PATHOGEN INFECTION IN HALF SMOOTH
TONGUE SOLE (CYNOGLOSSUS SEMILAEVIS)

4

SUN Lu-Ming"’, YU Meng-Jun"?, CHEN Ya-Dong”’, CHEN Xue-Jie”*,
LIU Yang', QIU Xue-Mei' and SHA Zhen-Xia™’

(1. College of Fishers and Life Sciences, Dalian Ocean University, Dalian 116023, China; 2. Key Laboratory for Sustainable
Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Qingdao 266071, China; 3. Laboratory for Marine Fisheries and Aquaculture, Qingdao National Laboratory for Marine
Science and Technology, Qingdao 266200, China; 4. College of Fishers and Life Sciences, Shanghai Ocean University, Shanghai
201306, China)

Abstract: AKT-interacting protien (AKTIP) is a kind of membrane protein, involvimg in the regulation of
PI3K/PDK1/Akt pathway. AKTIP gene is still unknown in fish. In the present study, AKTIP gene of Cynoglossus se-
milaevis was first cloned and full length of cDNA was 1224 bp in size, including 5'-untranslated region (UTR) of 116
bp, 3’-UTR of 117 bp and a complete open reading frame (ORF) of 891 bp, encoding 296 amino acids. Theoretical iso-
electric point (PI) of predicted protein was 9.12 and molecular weight was 33.74 kD. Homologous comparison showed
that the amino acids sequence of AKTIP in C. semilaevis had a high identity with those of other species. The AKTIP
gene was expressed in all tested tissues in the health C. semilaevis and the highest expression was in the ovary. In order
to investigate the expression patterns of the AKTIP gene in immune response, the specific expression of AKTIP was
performed after Vibrio anguillarum infection and in peripheral blood lymphocytes with different pathogens stimulated.
The results showed that the expression of AKTIP gene was up-regulated in the liver, gill, blood, intestinal, head kidney
and spleen after V. anguillarum infection. While the AKTIP gene expression in peripheral blood lymphocytes was
down-regulated after PGN, LPS, WGP and poly I: C stimulation. The research revealed that AKTIP gene involved in C.
semilaevis immune response. These results provide the evidence to explore AKTIP defense mechanism and to control
C. semilaevis disease in the further study.
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