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Daniorerio - - - - - - - - - - - - - SLPH KRS OOKKR
Oreochromis niloticus - - - - - - - - - - - - - ADL KRS OOKKR
Columba livia - - - - - - = - - - - - - TTT KRS OOKKR
Alligator mississippien - - - - - - - = - - - - - MNT KRS OOKKR
Homo sapiens - - - - - - - - - - - - - FNT
Mus musculus - - - - - - - - - - - - - FENT
Xenopus tropicalis MF NGWKTNEORVE S DI
Aplysia calil omlca MAEKERSKLMRNGSDGF P
---------- MS OHBINCE
Danio rerio Y1 S 100
Oreochromis niloticus YM S 100
Columba livia YRKGSVDISRI KC Y1 S 99
Alligator mississippien YRKGSWVDI AKI KC Y1 S 99
Homo sapiens 1 DVSKI KC Y1 S 100
Mus musculus Nl DESKI K Y1 S 100
Xenopus tropicalis YVE T 113
Aplysia cali omlca S YNV C 117
Y 1 T 105
Danio rerio pLf > G ( iDVS P 157
Oreochromis niloticus PEN AMG C DI S PiN 157
Columba livia S Nj§ APGCE NS vmidL P 156
Alligator mississippien N NI MAP GCE NSITJNS A 156
Homo sapiens N N[l APGCE SS1 AlY 157
Mus musculus N N[ AP GCE SSI TY 157
Xenopus tropicalis IS F AR GCE iDI TEGHPIH 170
Aplysia californica AQF AMIGC DI L PR 174
OoBtk JAS F AP GC HDEVP AR 165

Danio rerio EDONISCTG ---GETKOEEE EGL T
Oreochromis niloticus GEKYKKDRR TPO(;I:DI:DD[—.E; qr GV sV
Columba livia S EKS---- VR - - - - - E JEP T RIME
Alligator mississippien S I KNKF - - ORESY il - - - - LPA RIME
Homo sapiens ETK- - - - KREOEESI1 fdL - - - - - OAA RS
Mus musculus EI K- - - - KREOSSSI! | 8- - - - - OAT RIME
Xenopus tropicalis DAI - - - - RARGESSIRIED- - - - - dHP V RIS
Aplysia cali om/ca ---------------------- TPS EQS
LNKVPTR--------HEDVSE- - - - = - - - - - - SPY ol
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Mus musculus LR
Xenopus tropicalis LK
Aplysia californica LK
OoBtk
SH3 domain
2 OoBtk 8 Btk

Fig.2 The multiple sequence alignment of OoBtk with Btks from other 8 species
Danio rerio (NP_001108215.1), Oreochromis niloticus (XP_003456492.1), Alligator mississippiensis (XP_006276388.1), Homo sapiens
(NP_003206.2), Mus musculus (NP_001106931.1), Aplysia californica (XP_005111038.1), Columba livia (EMC82927.1), Xenopus tropicalis

(XP_002933505.2) , 60% OoBtk  PH BTK SH3
Y) -
OoBtk )
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2.3 OoBtk mRNA , 11.83  (P<0.01); 12h
, 24 h 30.26
PCR OoBtk (P<0.01), 48 h ,

, . OoBtk 36.07 (P<0.01)( 5)



1 : (Octopus ocellatus) mRNA 177
100 Mus musculus
99 Homo sapiens G
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Fig.3 Phylogenetic tree constructed of OoBtk with Btks from other 12 species
Aplysia californica (XP_005111038.1), Anolis carolinensis (XP_008115817.1), Homo sapiens (NP_003206.2), Mus musculus (NP_001106931.1),
Danio rerio (NP_001108215.1), Oreochromis niloticus (XP_003456492.1), Tribolium castaneum (XP008191687.1), Crassostrea gigas
(EKC33678.1), Chelonia mydas (XP_007071088.1), Alligator mississippiensis (XP_006276388.1), Acyrthosiphon pisum (XP_001945897.2),
Daphnia pulex (EFX89558.1)
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Fig.4 The mRNA expression level of OoBtk in different tissues
of O. ocellatus
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Fig.5 The mRNA expression level of OoBtk in O. ocellatus
hemocytes after L. anguillarum challenge
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Fig.6 The mRNA expression level of OoBtk in O. ocellatus

hemocytes after M. luteus challenge
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CLONING OF A TYROSINE PROTEIN KINASE GENE FROM OCTOPUS OCELLATUS
AND THE EXPRESSION PATTERN AFTER BACTERIA STIMULATION

ZHANG Ran-Ran"? ~ WEI Xiu-Mei’>, YANG Jian-Min?>, WANG Wei-Jun?,
LIU Xiang-Quan®, FENG Yan-Wei’

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Shandong Provincial Key Laboratory
of Restoration for Marine Ecology, Shandong Marine Resource and Environment Research Institute, Yantai 264006, China)

Abstract A full-length cDNA encoding OoBtk was cloned from the cDNA Library of Octopus ocellatus in this study.
It was 1191 bp, containing a 5’ untranslated region of 259 bp, a 3’UTR of 277 bp, and an open reading frame (ORF) of 705
bp encoding a polypeptide of 234 amino acids with an isoelectric point of 8.50 and predicted molecular weight of 27.7 kDa.
The mRNA expression patterns of an OoBtk in tissues and haemocytes after Listonella anguillarum or Micrococcus luteus
challenge were characterized by real-time PCR. The results show that OoBtk was widely expressed in muscle, mantle, gill,
branchial heart, systemic heart, hepatopancreas, saccus renalis, stomach, gonad, and hemocyte, highest in hepatopancreas.
The mRNA expression of OoBtk in hemocytes showed an obviously induced trend after L. anguillarum or M. luteus
stimulation; it was significantly up-regulated at 6h post stimulation, and peaked at 48h or 12h post stimulation, respectively.
Therefore, OoBtk in O. ocellatus is involved in the response against L. anguillarum or M. luteus challenge.

Key words Octopus ocellatus; tyrosine protein kinase; real-time PCR; Listonella anguillarum; Micrococcus

luteus
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