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Abstract : The purpose of this study was to further explore the function of FUT?2 and its regulation

mechanisms in swine epithelial cells infected by E. coli F18 at the cellular level, which provide

Wk B H#A:2017-05-02

B TE : EZK A KRR RE G (31572360 31372285) s VL34 T s B & 3] (BUCAK ) (BE2015329: BE2016315) ¢ VL35 17 A 0 4 b 2 it T2 7%
¥ Wy H (PAPD)

EER AP W 1992 Ao LA g A B A, 8RG8 A5 B M5 . E-mail : s119920327@163. com

* BAEIEE W SOR WL HEE B TS NS HUR E S . E-mail: whbao@yzu. edu. en



11 P WS A FUT2 3 P Bkt 5 7 76 38 % 35 B 32 3k B /N b R 408 E. coli F18 B 71 1 5% 1) 2035

theoretical basis for molecular breeding of improving the resistance of piglets to E. coli F18. The
expression differences of FUT?2 gene in intestinal epithelial cells before and after E. coli F18ab,
F18ac infection and lipopolysaccharide (LPS) induction were detected by Real-time PCR. Then,
the Western blotting was performed to identify the protein expression differences of FUT2 in
intestinal epithelial cells before and after E. coli F18ab and F18ac infection. Meanwhile the lenti-
viral interference vectors of porcine FUT2 were designed and constructed, and the intestinal epi-
thelial cells line with FUT2 gene silencing was obtained. The effects of FUT2 gene silencing on
the mRNA expression of key genes (FUT1, ST3GAL1, HEXA, HEXB, B3GALNT1, NAGA)
involved in glycosphingolipid biosynthesis-globo series pathway and on E. coli F18 adhesion to
intestinal epithelial cells were further analyzed. The results showed that the FUT2 expression
levels in intestinal epithelial cells were significantly increased after E. coli infection and LPS in-
duction (P<C0.01), and the FUT2 expression level in intestinal epithelial cells was also increased
after E. coli infection. Moreover, the lentiviral interference vectors of porcine FUT2 were suc-
cessfully constructed, and the intestinal epithelial cells line with FUT2 gene silencing were ob-
tained. After FUT2 gene silencing, the expression level of key genes in glycosphingolipid biosyn-
thesis-globo series pathway were decreased at different degrees. The expression level of FUT1 af-
ter FUT?2 silencing was significantly reduced (P<C0. 05), and the expression levels of ST3GALT,
HEXA, HEXB were extremely significantly reduced (P<C0.01), while the expression levels of
B3GALNT1 and NAGA genes showed no significant changes. In addition, the adhesion ability of
E. coli F18 to swine epithelial cells was decreased significantly (P<C0. 05). These results show
that the lower expression level of FUT2 may hinder the formation of E. coli F18 receptor, and
thus elevate the resistance capability of porcine small intestine epithelial cells to E. coli F18 infec-
tion. Our findings can also provide theoretical foundations and evidence for further investigating
on the mechanisms of glycosphingolipid biosynthesis-globo series pathway in resistance of pigs to
E. coli infection.

Key words: swine; FUT2 gene; RNAi; Escherichia coli; glycosphingolipid biosynthesis-globo

series pathway
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&1 shRNA EEH§E DNA K7l
Table 1 The oligomeric single stranded DNA sequence of shRNAs

44 R oligo 41 (5'—=3")

Name oligo sequence

1F GATCC GTGTAACCACACTGTCATGACTTCAAGAGA GTCATGACAGTGTGGTTACACTTTTTTG
1R AATTCAAAAAA GTGTAACCACACTGTCATGACTCTCTTGAA GTCATGACAGTGTGGTTACACG
2F GATCC GACCATCTACCTGGCCAATTATTCAAGAGA TAATTGGCCAGGTAGATGGTCTTTTTTG
2R AATTCAAAAAA GACCATCTACCTGGCCAATTATCTCTTGAA TAATTGGCCAGGTAGATGGTCG
3F GATCC GACTCTCCCTTCCTCAAACTCTTCAAGAGA GAGTTTGAGGAAGGGAGAGTCTTTTTTG
3R AATTCAAAAAA GACTCTCCCTTCCTCAAACTCTCTCTTGAA GAGTTTGAGGAAGGGAGAGTCG
AF GATCC GGAGCACACATTGTTCCATGTTTCAAGAGA ACATGGAACAATGTGTGCTCCTTTTTTG
4R AATTCAAAAAA GGAGCACACATTGTTCCATGTTCTCTTGAA ACATGGAACAATGTGTGCTCCG
N-F GATCC TTCTCCGAACGTGTCACGTTTCAAGAGA AGTTAGTTGGGACTTTGTTGCTTTTTTG
N-R AATTCAAAAAA TTCTCCGAACGTGTCACGTTCTCTTGAA AGTTAGTTGGGACTTTGTTGCG

RHATE 43 51 ABEYIAL 50 BT R4 T30 % 5 Je HeH AN 31 BRI Z6 356 43 4 loop J3 571
The italic parts are the introduced enzyme digestion loci, the double underlines are the interference sequences and their comple-

mentary sequences, and the single underlines represent the loop sequences

% 2 Real-time PCR 3| #1{§ B

Table 2 The information of Real-time PCR primer

HH 4K GenBank % ifi =& 15 (5'—>3") FBER /N bp

Name Accession No. Sequence Length

F: TTTTAAGCCCCCAAACTGCC
FUT1 U70883 126
R: TAAATCGACCCCATCAGCCTC

F.: AATCCCTGACCTCACTCCGTG
FUT2 U70881. 2 123
R: CGGAACTACAACTGCTGGCC

F.: TGGTTCGATGAGCGATTCAAC
ST3GALL1 M97753. 1 140
R: ATTCTTTCCGCGCCTGTTTA

F. CGCACACCTTCCAGTTCCAG
HEXA EU442572. 1 123
R: GGCGAAAGTGCAAAGTCACG

F. TGGCTTCCCTGTGATCCTTTC
HEXB AB529531. 1 133
R: GCCAAGGACACGCTTTCTCTC

F: GCTAAGGAACACCACATGCCA
B3GALNT1 NM_214351. 1 137
B R: GCGACTCAGTGACCTTCCCAT

F: AACCTGATGCCTGATCCCAAG
NAGA EU442573.1 121
R: AACCCATGCAGGTGAAGCTG

, F. ACATCATCCCTGCTTCTACTGG
GAPDH AF017079. 1 o o 187
R: CTCGGACGCCTGCTTCAC

F:AGGCCGAACCAAAGAAGCAT
PILIN M25302. 1 117
R: TCACCATCAGGGTTTCTGAGT

F.GTCGTACTCCTGCTTGCTGAT
Pactin NC_010445. 3 i 119
R:CCTTCTCCTTCCAGATCATCGC
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Fig.1 The mRNA expression level of FUT2 gene in cells in-
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Fig. 3 Differential expression of FUT2 protein before and after E. coli F18ab and F18ac infection
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RNAI represent FUT2 gene interference, and NC represent negative control. The left are cells observed by the fluorescence
microscope, and the right are the control of the same view in left observed by ordinary light microscope
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Fig. 4 Fluorescence effect of pGLV3-FUT2-shRNA virus particles infecting IPEC-J2 cells(40 X )
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A-E. Transfection into IPEC-J2 cells with pGLV3-FUT2-1, pGLV3-FUT2-2, pGLV3-FUT2-3, pGLV3-FUT2-4 and
pGLV3-FUT2-NC, respectively
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Fig. 5 The mRNA expression of FUT2 and analysis of interference efficiency
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Fig.7 The fluorescence quantitative results about the adhesion of IPEC-J2 cells to Escherichia coli after silencing FUT2 gene
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