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Abstract: This study was conducted to construct and select the efficient siRNA interference vector
for porcine BPI gene,which provided the foundation for studying the function and mechanism of
porcine BPI gene at the cellular level. Referring to the whole coding sequence of porcine BPI
gene (GenBank accession number: EF436278), porcine BPI specific hairpin siRNA fragments
were designed and inserted into pcDNA 6. 2-GW/EmGFPmiR vector. Four pairs of siRNA expres-
sion vectors (RB1,RB2,RB3,RB4) and one pair of negative control (NC) were constructed by
PCR and sequencing verification. Then the above vectors were transfected into IPEC-J2 intestinal
epithelial cell and further the interference effect was detected. The results showed that 4 BPI-spe-
cific siRNA vectors all reduced the BPI gene mRNA expression (P<C0. 05). Meanwhile the inter-
ference effect of RB4 vector was the best, whose efficiency reached 69 %. This study successfully
screened out the efficient siRNA vector which could exclusively interfere porcine BPI gene expression,

which provided experimental basis for further studying the BPI gene function and mechanism for the re-
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sistance to gram-negative bacteria infection in porcine intestinal tract at the cellular level.

Key words: porcine; BPI gene;siRNA vector; RNA interference
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F 1 siRNA 865 51 R 51 4%t

Table 1 siRNA vector sequence and primer design

siIRNA #1444 Fx

siRNA vector name

T3

Interference sequence

miRNA & B4k DNA (5'—>3)
miRNA oligomerization single-stranded DNA

RB1 ATAACGTCCTTTCCCAAAGTA
RB2 ATTCTGTCCACTTTGGCTGTC

RB3 ACAAAGGTGAGGTCAAGGCCA
RB4 TCCAGGAGCAGCTTGTTCAAC
NC AAATGTACTGCGCGTGGAGAC

F: TGCTGATAACGTCCTTTCCCAAAGTAGTTTT-
GGCCACTGACTGACTACTTTGGAAGGACGTTAT
R:CCTGATAACGTCCTTCCAAAGTAGTCAGTCA-
GTGGCCAAAACTACTTTGGGAAAGGACGTTATC
F: TGCTGATTCTGTCCACTTTGGCTGTCGTTTTG-
GCCACTGACTGACGACAGCCAGTGGACAGAAT
R:CCTGATTCTGTCCACTGGCTGTCGTCAGTCAG-
TGGCCAAAACGACAGCCAAAGTGGACAGAATC
F: TGCTGACAAAGGTGAGGTCAAGGCCAGTTTT-
GGCCACTGACTGACTGGCCTTGCTCACCTTTGT
R:CCTGACAAAGGTGAGCAAGGCCAGTCAGTCA-
GTGGCCAAAACTGGCCTTGACCTCACCTTTGTC
F: TGCTGTCCAGGAGCAGCTTGTTCAACGTTTTG-
GCCACTGACTGACGTTGAACACTGCTCCTGGA
R:CCTGTCCAGGAGCAGTGTTCAACGTCAGTCAG-
TGGCCAAAACGTTGAACAAGCTGCTCCTGGAC
F: TGCTGAAATGTACTGCGCGTGGAGACGTTTTG-
GCCACTGACTGACGTCTCCACGCAGTACATTT
R:CCTGAAATGTACTGCGTGGAGACGTCAGTCAG-
TGGCCAAAACGTCTCCACGCGCAGTACATTTC

1.3 iRNA HEHMERRKIE

1.3. 1B % W 4 XA A ) miRNA S5 HLEE
DNA ] ddH. O # fi# i 100 pmol « L™, iB kK I& &R
20 pnL:10X Oligo annealing buffer 2 ‘uL,E)‘(%ﬁ
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Chn# 5 min, SR )5 HCE F il A 28R4 20 min, B L
BaE DNA,

1.3.2 ML H5 3R Kk XWLEE DNA 4k 22
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JCFE W M miRNA 22 35 2k pcDNA™ 6. 2-GW/
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4 30 min, K H A TR AL B Z S 40 i DH5
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RN G SN s S AR S o v 11 A e (e R i NS 2
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1.4.2 £ BPI 3N mRNA F£iEE N L0
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RNA, % 5t 4 it cDNA, Bl SYBR i 7 & . LU
GAPDH 1Ry 2 S, 47 52 0 5% 6 2 it RT-
PCR Jz Jif , PCR #"3% H i) DNA F B Rk & 25
pl AR 1.0 xL,10 X PCR buffer 2. 5 pL, Mg*'
(25 mmol « L") 1.5 uL, 5[4 (10 pmol « L™ ") 4%
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2 & R
2.1 PAMSEMEERPCRENMNEE=ENFLEE

T 2H PRIk B VR HEAT B 9 AR T S 1 4
143 PCR =9, 2 100 355 W % B s Tk 45 ), PCR
7Y BER /N2 09 278 bp, 5 U E5 R A AT . R W
RB1.RB2,RB3 . RB4 FI £ B NC 350 B 52 e
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45 M. DNA AR 43 5 2 b

1-4. RB1,RB2,RB3 and RB4 siRNA recombinant plasmids,
respectively; N. Negative control; B. Blank control; V. pcD-
NA™6. 2-GW/EmGFPmiR vector; M. DNA marker

B1 HRPCREMEEHER

Fig. 1 Result of bacterial PCR products

3 3

RNA T4 J& & BE & <F 19 BUEE RNA (Double-
stranded RNA,dsRNA) /-5 4 i mRNA F& % )
FERUCBR B A S DOBR R 2 5L R By B A
Tfe 0 BiF 5% 4 Ak T — e AL BT g O gkt
RNAIi & 56 & siRNA 9 3K 13 . B 1j siRNA [ 3k 1%

niRRAE R H BEDNA

\

- Bgi 1}
~Xho 1

-
:

pcDNA™6 2-GW/EmGFP-TH#F71 |

ST

TCCAGGAGCAGCTTIGTTICAAC
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RB3

2 BPIEME 4 4 siRNA FH# 7 5N\ pcDNATM6. 2-GW/EmGFP/miR £ & 59 i B &5 & (A) F1 /7 & (B)
Fig. 2 Location model map (A) and sequencing map (B) of 4 siRNA interference sequences of BPI gene inserted into

the pcDNATMG6. 2-GW/EmGFP/miR vector
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RB1,RB2.RB3 fl RB4 43 4L #E T pcDNA™6. 2-GW/EmGFPmiR-RB1 ,RB2 RB3 . RB4 Jii ki {7 4 IPEC-J2 /N b I

A9 e W B A A R

RB1,RB2,RB3 and RB4 represent fluorescence microscope observation of IPEC-]J2 intestinal epithelial cells infected

by pcDNA™6. 2-GW/EmGFPmiR-RB1.,RB2.RB3.RB4

B 3 BPI TH A EHE IPECI2 /NG ERAMR KX ERENE

Fig. 3 Fluorescence microscope observation of IPEC-J2 intestinal epithelial cells infected by BPI interference plasmid
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and RB4. Interference vector. a, b, c. Different letters re-

present significant difference (P <C0. 05). The reference

gene was GAPDH ,n=3

4 TFH#EERE IPEC-I2 /NG LKA JE BPI &
mRNA B X RixE

Fig. 4 Expression level of BPI mRNA in porcine IPEC-J2

intestinal epithelial cells transfected with interfer-

ence vector
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F18 KM FF B fe o AR 561107, ol G 46 I 7% BPT o] g
WHA K F18 KM AT i (9 1 T AH X 294 i 2k —
) S O i EP L A TS S L 9
it e W] #L 1] TP s BPT S A R 28 siRNAL T — 28
AT LU A 350 1 0 A A Y i T IR AR sIRNA 2%
PR e Gt /N b Bz 240 1 2% TR) ) 285 5 3 /N i b B



196 omom B oy 16 %
2L 5 252 T 0 S B I G 7 2T 1 3 Gene,2013,523:70-75.

— WS BPT 275 0] DL ) 5% 2% 6 4 22 B 1 [10] ZHU J,Z1 C,WU Z C, et al. Age-dependent expres-

W32 ob 7R BT DL 3E— 2543 07 BPT T45 2 % 0] L) 5% sion of the BPI gene in Sutai piglets[J]. Genet Mol

N Res.2013,12(2):2120-2126.
M) 381 L 42 3 % v e BRI B # 3k, O BPT B PRE
S ’ - [11] ELBASHIR S M,HARBORTH J, WEBER K. et al.
FABLE A AT 58 SR A — 5 AR 3R . o . .
Analysis of gene function in somatic mammalian cells
using small interfering RNAs[]J]. Methods, 2002, 26

5 % 30Tk (References) : (2):199-213.

[1] WEISSJ,MUELLO K,VICTOR M,et al. The role of li- [12] L, FERE. A OB, 2. RNAL X/ B BE B2
popolysaccharides in the action of the bactericidal/perme- A MCIR 3 £k p ] ], & Mo E 2441,
ability-increasing neutrophil protein on the bacterial enve- 2014,45(2) :218-224.
lope[ J . J Immunol ,1984,132(6) ;3109-3115. YIN Z H, WANG E F,BAI R, et al. Effect of RNAI

[2] IOVINE N M, ELABACH P, WEISS J. An opsonic on MCIR expression in mouse embryo fibroblasts[J].
function of the neutrophil bactericidal/permeability Acta Veterinaria et Zootechnica Sinica ,2014,45(2)
increasing protein depends on both its N-and C-termi- 218-224. (in Chinese)
nal domains[ J]. Proc Natl Acad Sci USA,1997, 94 [13] #RIENI. 4% 18,5 B PR, 455, RNA T4 ULE PID1 3
(20):10973-10978. A A A R A R LT . 3 S PR 4R 2014, 45(5)

[3] CHOCKALINGAM A, MCKINNEY C E, RINALDI 750-756.

M,et al. A peptide derived from human bactericidal/ XU Z G, YANG L.ZENG Y Q.et al. Construction of
permeability-increasing protein (BPI) exerts bacteri- transgenic rabbit model by RNA interferencing PIDI
cidal activity against Gram-negative bacterial isolates gene[ ] ]. Acta Veterinaria et Zootechnica Sinica
obtained from clinical cases of bovine mastitis[ ] ]. Ver 2014,45(5):750-756. (in Chinese)

Microbil »2007.125(2) :80-90. [14] TUSCHL T. Selection of siRNA sequences for mam-

(47 LITTLE R G.KELNER D N,LIM E,et al. Function- malian RNAi[J]. Cold Spring Harb Protoc, 2006,
al domains of recombinant bactericidal/permeability- doi:10. 1101/pdb. prot4339.
increasing protein (rBPI123)[J]. J Biol Chem ,1994, [15] DAITIjAS‘ As J()HNST()N B H. Design and Chemlc#
269(3) :1865-1872. mf)dlflcaﬂon of synthetic sh?rt shRNAs as potent RNAi

[5] ALEXANDER S, BRAMSON J, FOLEY R, et al. triggers[ J]. Methods Mol Biol ,2013,942;279-290.

. . . . [16] KAPADIA S B,BRIDEAU-ANDERSEN A, CHISA-
Protection from endotoxemia by adenoviral-mediated
. L RI F V. Interference of hepatitis C virus RNA replica-
gene transfer of human bactericidal/permeability-in-
) ) tion by short interfering RNAs[J]. Proc Natl Acad
creasing protein[J]. Blood,2004,103(1):93-99.
Sci USA,2003,100(4):2014-2018.
[6] SHI X W, MELLENCAMP M A, TUGGLE C K. .
[17] LITTLE R G,KELNER D N, LIM E. Functional do-
Compete cDNA cloning and polymorphisms at porcine . . . .
mains increasing protein (rBPI23) of recombinant
BPI; associations with bacterial load and immune re- .. e . . .
o ) . ) i Bactericidal/ permeability-increasing protein[ J]. J Bi-
sponse traits in plg's[(/]. Plant and Animal Genome ol Chem +1994.269(3) : 1865-1872.
Conference Proceedings,2003:231. [18] OOI C E.WEISS J.DOERFLER M E. et al. Endotox-

[7] CHRISTOPHER K T, THOMAS J S,SHI X W, et in-neutralizing properties of the 25 kD N-terminal
al, Genetic markers for improved disease resistance in fragment and a newly isolated 30 kD C-terminal frag-
animals (BPD[CJ. United States.Kind Code: Al Pa- ment of the 55-60 kD bactericidal/permeability-in-
tent Application:20040234980. Nov 25. creasing protein of human neutrophils [J]. J Exp

(8] m 2.8 E.% B, %. 7% BPI SLHFKE KT Med ,1991,174 :649-655.

HARWAFE P18 AR R AR 4% .2011.33  [19] WEISS ], BECKERDITE-QUAGLIATA S, ELS-
(11):1225-1230. BACH P. Resistance of gram-negative bacteria to pu-
YE L.ZI C,LIU L, et al. Study on the relationship rified bactericidal leukocyte proteins: relation to bind-
between the expression of BPI gene and Escherichia ing and bacterial lipopolysaccharide structure[J]. J
coli F18 infection in piglets[ J]. Hereditas, 2011, 33 Clin Invest ,1980,65(3):619-628.

(11) :1225-1230. (in Chinese) [20] LEVY O. A neutrophil-derived anti-infective molecule:

[9] LIUL,WANG J,ZHAO Q H.et al. Genetic variation bactericidal/ permeability-increasing protein[ J . Antimi-

in exon 10 of the BPI gene is associated with Esche-

richia coli F18 susceptibility in Sutai piglets [ ]J].

crob Agents Chemother ,2000,44(11) ;:2925-2931.
(i M





