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5 : (Crassostrea gigas) FUT2 71
FMF/FMR 1.0 ul 25.0 mmol/L MgCl, 2.0 ul  10x
PCR buffer 2.5 pl 5 U/ul Tag DNA 0.2 pl
1 cDNA 50 ul  ddH,0 25.0 ul  PCR
L1 95°C 5min 95°C 1min 58-48°C 45s 72°C
40s 10 1'C 95T
201211 I min 53°C 45s 72°C 40s 25 72°C 5 min
PCR 0.8%
DNA
Trizol Invitrogen pMDI18-T DH5a
Fermentas SMARTer™ RACE
¢DNA Amplification Kit(Clontech) Advantage® 2 PCR
Kit(Clontech) PrimeScript'™ RT Reagent Kit with 1.4 <DNA (RACE)
gDNA Eraser SYBR®™ Premix Ex Taq™ II
DNA
TIANGEN FoftF  FoftR 1
3'RACE SMART ¢cDNA
1.2 RNA SMART cDNA FofrR/UPM PCR
100 mg 94°C 3min 94°C 30s 62°C 30s 72°C 3 min
Trizol RNA 25 72°C 10 min
SMARTer™ RACE ¢cDNA Amplification Kit S'RACE cDNA
5'RACE-Ready cDNA 3’ RACE-Ready cDNA ~ FoftF/UPM PCR 94°C 3 min
94°C 30s 66°C 30s 72°C 3min 25 72°C 10 min
1.3 RACE PCR
NCBI (Xenopus laevis, pMDI138-T
NP001082705)  (Homo sapiens, NP000502.4) DH5a
(Mus musculus, AAF45146.1) (Sus scrofa,
CAA67932.1) (Bos taurus, CAA67931.1) «a-1,2- 1.5
ClustalX 1.81
DNAMAN
NCBI
ExPASy-Compute
FMF/FMR 1 FMF/FMR
pI-Mw tool
RACE-Ready cDNA 100 Phyre2(Protein Homology/analogY Recognition Engine
FUT2 PCR VvV 2.0) TMHMM Server
2.0 mmol/L dANTP 1.0 pl 10.0 pmol/L V. 2.0 NetOGlyc 4.0 Server
£1 RBHHAIINETI NCBI FUTl
Tab.l Primers used in this study FUT2  FUT3 MEGA 5.0
Primer Sequence(5'-3") (Neighbor-Joining, NJ) FUT2
FMF GGYTAYYTGCARAGNTGG 1000
FMR AACNGTRGTRTTTCA bootstraps p-distance
FofrR GTGTACATTTTCCTGATTTC 1.6
FofrF TGGACATTGCCATCCTGAC
F-of-1 TTCTCTTTGTGGTTGGCTCAG 10
R-of-1 CAGTGTGGTTACAGTTGGTCAG
Fo-actin CTGTGCTACGTTGCCCTGGACTT 5
Ro-actin TGGGCACCTGAATCGCTCGTT Trizol RNA
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-80C
Kit with gDNA Eraser
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414 bp
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,2011)
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TGA
AATAA 30bp poly(A)
525 bp 3
1 3’ RACE 5" RACE
FUT2 cDNA
3 cDNA
RT-PCR Delta- (Open Reading Frame ORF)
(Livak et al, 2001) (D GenBank
1 FUT2 KJ184342 41.62 kDa
SPSS

SYBR® Premix Ex Taq™ II
RT-PCR
PCR (LightCycler 2.0, Roche)
95°C 5 min 95C 5s 60C 20s
40

(TaKaRa)
5" RACE
ATG

DNA Star
1086 bp
361

9.52

catggggactcctggaacgacttaacaaattatatgttcgaattccctctacaaatacttgactgacttgtcaaaatacgtttgeccaaattcataagaatagatagacgttagatatgat
agagaggttaaaacagggcagatctctettgeattttgtgeattagatgecattataaaaaATGGTGAAAAGAATGTTTTCATCTGGCTTTAGGATGCAAGACTTTCTAAGGAAATTTACA
¥V KR F S S G F R¥%Q D F L R KF T
CTGTGTCTTTGCCTTGTTTTCATCCTTGGAGCTGGCTTCGTCTTGGTGGAATTCTTCTCCCTATCCTCCTTCACTTCTGGCAAAGTTTTTACAACTTTTTTAAAGCCACAACAAACTTCT
LcLcLv eEILGAGFYVYLVEFFSLSSFTSGKVFTTTEFTLZEKZPQQTS
GATAAAAAATATGCCGTAGAACAAAAAAACTCACCTAATGAAGAAAGAAAAAATATTTCTAAGCTCATCACCACTTTGAAGCCTCCAACACACTATGCTACTGTAAATTTTGAAGGACGC
DK KYAVEQKNSPNEERIEKNTISI KT LTITTTLZEXKZ®PPTHYATVNTFTEGTR
CTTGGAAATCAGCTGTTTGAGTTTGCATCCCTGTATGGGATTGCCAAGCATAATAATTTGATACCAGTTATACCTGCCAATTCAATTCTTCGCAGAATTTTCAAAATTACTGTTGGTCCC
L GNQLFETFASLYGIAKHNNTLTI®PVIPANSTITILIRRTIFZ KTITUVGTP
ACTAGGCCAGAGATCAAATATACGAAAAGATACCACGAGAAAAAAGGATGTGTATTTGAACCACCATTGATGGCGTTGGGGGAATCCGAAAACGTTTGGATTAAAGGTTATTTGCAGAGT
T RPETIKYTI KR RYHETZ KI KSGCVFEPPLMALSGESENVWTIIKTEGYTULAQS
TGGAAATATATTCATCAGGCTGATTCAGAAATCAGGAAAATGTACACTTTTCAAGACTCCATTTCTCAGAAAGCAAAATCAACATTCCAGGCAGTTATTGCATCCAAGAAAAACAAAATC
W KY I HQADSETRIKMYTTFAQDSTSQEKAKS STTFA QAVIASTZ KTE KNTIEKTI
ACCACAAACACAGTTTACGTGGCAGTTCACGTCAGAAGAGGAGACATGAAAAACAATCTAAACTATGTAAAGTACGGATACACCACTGCCGACATGAGTTACCTCTCGAAAGCTATGAAC
T TNTVYVAVHVRRGDMIEKNNLNYVKYGYTTADMSYTZLSI KAMN
ACATTCCGGAAAGACTTTAAAGATGTTCTCTTTGTGGTTGGCTCAGATGACCTGAAGTGGTGCAAGGAGAATATGAAGGATGAGGACATTGTATTTATTCCCCCGGGCAACAGTCCAGAA
T FRKXKDFKDVLFVVGGSDDLI KWCKENMEKTDEHDTIVFTIT®PPSGNSPE
ATGGACATTGCCATCCTGACCAACTGTAACCACACTGTTGTGACTGTGGGGAGTTATGGCTGGTGGACCGCTTGGCTCATCAACGGTAAAACCATCTACTACAAAGGTTTCCCCACACCC
MmDIATILTNCNHTVVTVGSYGGWWTAWLTINGI KTTIYYZKTGTFZPTP
AATTCTCAGCTAGCAAAATTGTTCAATGCTGAAGATTATTATTTTCCTCAATGGATCCCAATGTGAttttgattattctgecaatttaacctacaccaaagaagtaaccccaatccaatgt
NSQLAKTLFNAETDYYFPQWTIPM=x*
caaagcatttctttacaaactttccatttactggtatttacaatttatatattctagtataacattttacgatcctttaatttgtaatgtatttatattttgaagttatttcatttaata
tattttgaactgatgaaaacagaattacatatatcctcctaatttattgtgattgtgaccaccacgtatatgtaaaaattgttatgattttcaagaaatccattttetgtecatttteta
catatccaattttcttttatttttgaaaaatctattttttttaaattaagattgtaaatccctattttettttttcatatttacattgtgttttttacttaaatacatgtatattcattg
atacttttgttgtattgtaagcatttttaccaaagecctgctaaatgtatattttgtgatacatttacatgtacatacctgectcaacagtgaaaattgaagaattctaatgtaagcaatga
taLaagaLcaccaaL tgecttgattgtaagtttgatcgtaagaaatcaaatatcggtacattattttaattcttgttttaatatatctatgttatagttgttcaaaagaatgttt
tatttaagttttaaataataaeaaaagaaactcaaaacaaatttaattgctgtaaaaaatactgtacaatatatttatgattttcatagcaattattaaatattgttatttcac

atgtctgtacacagttctctttaatataaaatgtgacattcccccatatccaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

1 FUT2
Nucleotide and deduced amino acid sequences of Crassostrea gigas FUT2-like gene

poly(A)

Fig.1

o

(AATAAA)

Met coded by ATG is circled. The stop codon is marked by an asterisk. The polyadenylation signal (AATAAA) is boxed, and the

poly(A) signal sequence is underlined
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Fig.2 Phylogenetic analysis of FUT family
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Fig.3 Transmembrane region analysis of FUT2-like protein
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Fig.4 Relative expression of the FUT2-like gene in five
different parts of Crassostrea gigas
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Abstract

Norovirus (NoV) is the most common pathogen of acute viral gastroenteritis worldwide,

which causes serious issues on public health and food safety. Histo-blood group antigens (HBGAs) have
been recognized as receptors of NoV. It has been reported that type A-like HBGA presents in oyster
gastrointestinal cells and induces specific accumulation of NoV in oysters. Alpha-1,2-fucosyltransferase
(FUT?2) is one of the key enzymes required in the HBGA synthesis. However, studies on FUT2 in oysters
and other aquatic animals have been lacking. In this study, we cloned the FUT2-like gene in oysters
(Crassostrea gigas) using homologous gene sequence method, and also analyzed the expression of
FUT2-like gene in five tissues, including hepatopancrea, adductor muscle, mantle, labial palp and gills.
The FUT2-like cDNA has a full length of 1941 bp, including al80-bp 5'-untranslated region (UTR), a
1086-bp open reading frame (ORF) that encodes a protein of 361 amino acids, and a 675-bp
3’-untranslated region (UTR). The molecular evolution analysis showed that the FUT2-like gene in oyster
should be categorized into the same branch as FUT2 genes in Mus musculus and other mammals. The
expression pattern of FUT2-like gene was analyzed in 5 tissues mentioned above. The results showed that
the mRNAs of this gene were expressed in all 5 tissues; the expression level in labial palp was
significantly lower than that in the other 4 tissues. Our results indicated that A-like HBGA in oyster might
have a similar biosynthesis pathway as Type A HBGA in human. Our study should provide insights into
the molecular mechanism of the accumulation of NoV in oysters.
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