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meability transition pore complex, mtPTPC)
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TaKaRa RNA PCR (0. 1
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1.1.2
pGEX-4T-1
BL21

(Escherichia coli)

DH5a

1.2 EBRF*®
1.2.1 dcidAC
EST , ,
pTriplEx2 5'-CTCCG
AGATCTGGACGAGC-3’ 5'-TAATACGACTCACT
ATAGGG-3' CidAC ,
CidAC

CiAAC
GenBank,
: JX020705
1.2.2 CiAAC AAC
GenBank 15
AAC , 1
4 ,
gicus) CiAAC 15
AAC )

(Rattus norve-

1.2.3 CidAC
TRIzol
/ RNA( TRIzol
PCR, , 10 uL
PCR(RT-PCR) , 500 ng
RNA , oligodT-Adaptor primer
, 30°C, 10 min; 45°C, 30 min;
95°C, 5 min /
cDNA 3 cDNA s

5'-ACGGATCCGCAGTTTCAAAAGCAGCA-3', 5'-
ACGTCGACTCAGAATTTTCCCTGGCTC-3'

CidAC PCR, 20
94°C, 305s;60°C,30s 72°C,60s
(CiActin, GenBank
1 IN399999.1) , 3 cDNA

, (5'-ATGGCCGAAGACTAACAAGC

AG-3' 5'-TCAGAAGCATTTTCTGTGTACA-3")
PCR, 94°C, 30 s; 55°C, 30 s; 72°C, 60 s,
20 , PCR 5uL
s ImageJ 1.40 g
, CidAC
Actin PCR ,
CidAC ,
Two-way ANOVA
1.2.4 CidAC
CidAC
) TAA
TAG ,
, TAA TAG
CAA CAG
1.2.4.1
CidAC
, GeneTailar™ Site-Directed Mutagenesis
Systerm(Invitrogen) 1
, Invitrogen
1.2.4.2 CidAC
TIANprep Mini Plasmid Kit
pTriplEx2/CiAAC ; GeneTailar™Site-
Directed Mutagenesis Systerm (Invitrogen)
PCR ; ,
pTriplEx2/CiAAC ~ DNA ,
PCR,
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F1 BFTMSENAFESIM(TRERENFEMNEER)

Tab.1 Mutagenic primers of the mutated sites (Mutated bases were labeled by underlines)
L00™ 5'-CGTGTCAAGCTCTTGTTACAGACACAAGA-3
5'-TAACAAGAGCTTGACACGTTCTATTGGTG-3'
250'h 5'-CTTAGATACTTCCCAACCCAAGCTTTAAA-3'
5'-GGTTGGGAAGTATCTAAGAACATTGGCGA-3'
610" 5'-AGACTCATTTTTGGAGAACAGAAAGCTT-3'
S'-TTCTCCAAAAATGAGTCTTCTTCCAGTG-3'
g8 5'-GCTGTAACTGCCATGAGCCAGGGAAAAT-3'
5'-GCTCATGGCAGTTACAGCTCTGTGGAAT-3'
PCR , LB ,37C 16
DNA McrBC s 1.2.5.5
Invirogen ; Bioedit DNA, PCR ,
CidAC TAA TAG( 2 %%&ﬁ*ﬁ
) CAA  CAG( ) 2.1 CiAAC 2 H ¢ cDNA o FHIER LI
125 CidAC B R A WAL F AT
1.2.5.1 2.1.1 CidAC cDNA
Signal P 3.0 Server CidAC | ’ ¢DNA 1029 bp,
) ’ 912bp, 287
Primerl: 5-ACGGATCCGCAGTTTCAAAAGCAGCA-
3, Primer2: 5'-ACGTCGACTCAGAATTTTCCCTGG ’ N 16
CTC-3' BamH1 Sall ) )
1.2.5.2 CidAC 2 TAA 3 TAG
, Primerl Primer2 NCBI Blast ,
PCR 94°C 10 min, 2 , AAC 3
94°C 30s, 60C 30s,72°C 60 s, (Mitochondrial carrier protein, Mito_carr)
35 , 72°C 10 min
(Phenol-chloroform-isoamylol 2.1.2
25:24:1, PHS.0) PCR DNA, CidAC
, 70% , , , CiAAC 287
20 puL ,—20°C , 31.6 kDa; 9.87;
1.2.5.3 4.4 h,
BamH1 Sall pGEX-4T-1 20 h, 10 h;
CidAC s CiAAC 25.34,
> pGEX-4T-1 2.1.3
CidAC , 20 uL ,—207C Protparam ,
(GRAVY ) 0.038,
1.2.5.4
CidAC pGEX-4T-1 3: 2.14
I . Solutionl 16T TMHMM2  CiAAC
BL21 R , CIAAC 6 ,
46 /2014 38/ 1
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1 AAAATAAAAATAAAATAAAAATCTTGATAAAATGGGTGGTAACTTTTTAATTGATTTCTTTGTAGGAGGTGTGTCAGCTGCAGTT

1 M G GN F L I D F F V G G V S A AV

86 TCAAAAGCAGCAGTTGCACCAATAGAACGTGTCAAGCTCTTGTTA TAGACATAAGACGCTAACAAGAAAATTCAAGAGGGCAAA
19 S K A AV A P I ERV KL L L Q T Q DA AN K K I Q E G K

170 GCCAAAAGGTATACCGGAATCATTGATTGCTTCAGCAGAGTTGCCAAGGAAGAAGGTGTAGGTGCTCTATGGAGAGGAAACTTC
47 A K R Y T G I I DCF S RV AZKTETETGVGATLTW®WT® RGN F
254 GCCAATGTTCTTAGATACTTCCCAACC TAAGCTTTAAACTTTGCTTTTAAGGATACTTACAAAAAGTACTTGTGCCCATTTAAT
7 A NV L R Y F P T QATLNTFATFI KT DT VYIEKTZ KT YTULCTPTFN
338 CCAAAAACTGAAAAATTCAAATTCTTCCTGGGGAATTTGGCATCTGGAGGTGCTGCAGGTGCCTCATCCCTTATGTTTGTATAT
3 P K T E K F K F F L G N L A S GGA AA AGA AT S S L MTF V Y
422 CCTCTTGACTTTGCCAGAACTAGATTGGCTGCTGATATTGGAAAGGGAGCCGGAGAGAGACAATTCCATGGTTTAGGAGACTGT
31 P L DFARTI RTILAADTIGTZ KGA ATGET RTZG QTFUHGTLG D C
506 ATTGGAAAGATTTTCAAATCCGACGGACCCAAGGGTCTTTATCAAGGATTCTCCATTTCAGTCCTGGGCATTATTGTGTACAGA
159 I 6 K I F K S D GZPIEKGULJYQGTF SISV ILGTITIV YR
590 GCATGCTATTTCGGAGGATTCGACACTGGAAGAAGACTCATTTTTGGAGAA TAGAAAGCTTCGATTATCGGAAGATTTGTTTTT
18 A CcC Y F G G F DTG®RU®RTILTITFGETZ QI KA ASTITIGT RTF V F
674 GCTCAATGCGTGACCGCTGTCAGTGGAATTATTAGCTATCCTCTTGATACTGTAAGGAGAAGACTTATGATGCAATCTGGAAGA

25l A Q CVTAV S G I I S YPLDTV RRIRILMMMOQS G R

758 AAACAAATTCTATATACTGGAACCATAGATTGCTTCCGAAAAATATATGCAAATGAAGGAGGTTTAAGTCCATTTTTCAAGGGA
243 K Q I L Y T G T I D C F R K I Y A N E G G L S P F F K G
842 GCCATGAGCAATGTATTCAGAGGTGTTGGAGCAAGTTTAGTTTTGGTACTTTATGAAGAATTCCACAGAGCTGTAACTGCCATG
271 A M S N V F R GV G A S LV L VL Y EEF H R AUV T A M
926 AGCTAGGGAAAATTCTGAAAACAATGAAAACTTTTTTTCATGGTTCAATATAATCAAAGACTTATTATAAAAGCCAAAAAAAAA
299 S Q G K F * 304
1010 AAAAAAAAAAAAAAAAAAAA 1029

1 CidAC cDNA (

, PX(D/E)XX(K/R) RRRLMM )

Fig. 1 The overall cDNA sequence and deduced amino acid sequence of Ci44C (Signal peptide was labeled by underline,
every site was labeled by overstriking, PX(D/E)XX(K/R) sequence was labeled by broken underline, RRRLMM se-
quence was labeled by double underline)

>
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Fig. 2 Conserved sequence analysis of Ci44C gene coded amino acid sequence
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2 NCBI 15 AAC
Tab.2 15 different AAC protein sequences obtained from NCBI
AAC
HsAACI1 Homo sapiens NP 001142.2
HsAAC2 Homo sapiens NP _001143.2
HsAAC3 Homo sapiens NP_001627.2
HsAAC4 Homo sapiens NP _112581.1
CeAAC Caenorhabditis elegans CAAS53718.1
PtAAC Paramecium tetraurelia XP _001455739.1
NoAAC Nyctotherus ovalis AAM97609.1
EsAAC Euplotes sp. AAMI7613.1
RnAACI1 Rattus norvegicus NP _445967.1
RnAAC2 Rattus norvegicus NP _476443.1
OsAAC Oryza sativs P12857.2
TtAAC Triticum turgidum CAA56325.1
AtAAC Arabidopsis thaliana AEE85477.1
RrAAC Rickettsia rickettsii CADA45265.1
CtAAC Chlamydia trachomatis AAC68096.1
ﬁ: HSAAC2 bp M 3
94 RnAAC2
100 L HsAAC3
38 { HsAACI1 1500
- 100 RnAAC1
HsAAC4 900
61 CeAAC 700
EsAAC
44 29 _|: NoAAC 500
32 CiAAC
——— AtAAC
OsAAC
o W: TtAAC
PtAAC
RrAAC 4 CidAC RT-PCR
100L—— ctaAc Fig. 4 The expression analysis of Ci4AC gene in different
3 16 AAC stages
NJ M. DNA: 1. / ;3.
M. DNA ladder; 1.theont; 2.trophont/protomont; 3.tomont
Fig. 3 Neighbor-joining phylogeny tree of 16 AAC protein
Sequences Two-way ANOVA

2.3 CiAAC AR WHERR LT e £E
DA

3 cDNA ,
CidAC ,
4 03 880bp
S Primerl Primer2
CiAAC Imagel 1.40g
CidAC Actin PCR

, 86.27% 87.82% 86.87%,
48 /2014

/

3
(P 0.05)
24 CiAAC B R EFEBRFUEARXF A
PGEX/CIAAC ¥y s R
CidAC 6 PCR
6 > B 6
pGEX-4T-1,
, pGEX/CidAC
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Fig. 5 The recombinant vector pGEX/CiAAC after diges-
tion by EcoRV and Ncol
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N C 201 CiAAC
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(211 PX(D/E)
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Cloning and molecular characterization of ADP/ATP carrier
from Cryptocaryon irritans

LIU Cheng, NI Wei, GUO Guo-wei, YUAN Li-ping, CHEN Jin-ling, XU Yang,
YE Zhong-feng, WANG Zheng-chao, HUANG Xiao-hong

(Fujian Key Laboratory of Developmental Biology and Neuroscience, College of Life Science, Fujian Normal
University, Fuzhou 350108, China)

Received: Jun., 29, 2012

Key words: Cryptocaryon irritans; ADP/ATP carrier; molecular characterization

Abstract: Cryptocaryon irritans is a ciliated protozoa parasiting on marine fishes, which results in severe economic loss
in mariculture. ADP/ATP carrier (AAC) plays important roles in living organisms. In this study, a cDNA of AAC ho-
molog (1029 bp) was isolated from a cDNA library of Cryptocaryon irritans (CiAAC). The open reading frame (ORF) of
CiAAC was 864 bp encoding a protein of 287 aa. The functional region, physical properties, hydrophobicity, transmem-
brane domains, sub-cellular localization and protein secondary structure of the putative CiA4C protein were predicted by
using the bioinformatics methods. Phylogenetic tree of 16 AAC proteins from different species was constructed. The
transcription profiles at different stages of life cycle were analyzed. The results showed that the putative CIAAC protein
was highly hydrophobic and contained six transmembrane domains. It was homologous to AAC from Nyctotherus ovalis
with an identity of 65%. CiIAAC is more likely located in the cytosol. CiA4C gene was expressed at all stages as detected
by using reverse transcriptase PCR. After site-directed mutagenesis of the ORF by PCR, the gene was sub-cloned into
pGEX-4T-1. As a result, pGEX/Ci4AAC expression vector was constructed. This study has provided basic information of

CiAAC carrier protein for further researches.

(ALt FTH)
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