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Cloning of BPI gene from Qianshao spot pig and
its amino acids sequence analysis

WEI Lin'?, CHEN Bin'", ZHANG Shan-wen', SONG Shen’, LIU Peng®

(1. College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128, China; 2. The Department
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Abstract: Porcine bactericidal/permeability increasing protein (BPI) gene was cloned from porcine blood by reverse
transcription—polymerase chain reaction (RT-PCR). Sequence analysis showed that the porcine BPI cDNA cloned was 1
874 bp in length (GenBank accession No: FJ810853)and the open reading frame encoded 483 amino acids residues
including 13.25% leucines and a signal peptide of 27 amino acids. Comparison analysis showed that homology of BPI
amino acids sequence between porcine and that of human, cattle, rabbit, dog, rat, mouse, carp, xenopus laevis, atlantic
salmon and large yellow croaker were 64%,74%, 59%, 67%, 53%, 51%, 35%, 44%, 28% and 27%, respectively. The
amino terminal and the carboxyl terminal were two distinct functional domains, and an ultra-active domain was contained
in each of the terminals and between the two terminals there existed trypsin hydrolytic site, which was the common

structural features of human’s BPI.
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= **  Weiss 1.3 5l¥ngit
. PMNs NCBI/GenBank BPI
BPI (nBPI55) Elsbach (NM_173895) BPI (20040234980)
PMNGs BPI 13] 4] Oligo 6 1
PMNs BPI F 5 *acgcgggggacttatgtttc—3 “
BPI R 5 *ggtgtgttgtgtgaagcgcaa—3 «
PMNs PMNs AR T A TR AR S5 A R 2 ]
0.5% 1.0% 1.4 cDNA $5& X5 PCR ¥ 1&
. 0.2 mL PCR
Levy [ Takahashi ' RNA 2 uL dNTP Mix (10 mmol/L) 1 uL
BPI Oligo (dT)s (1 pg/uL) 1 pL RNase—free H,0 10 pL
. 65 °C 5 min
BPI BPI 5x1st Strand Synthesis Buffer 4 pl.  RNase
(lipopolysaccharide LPS) LPS  Inhibitor (20 U/uL) 1 uL  RTase (200 U/uL) 1 pL
3 Klein @ 4 C 1 h
BPI 2 min 5%2st Strand
[10] BPI Synthesis Buffer 30 uL.  dNTP Mix (10 mmol/L) 3 uL
[11] BPI RNase—free H,O 89 puL. E. coli DNA Polymerase
RNA BPI [ (20 U/uL) 2 pL E. coli RNase H/E. coli DNA
cDNA Ligase Mixture 2 puL. 16 'C 2h 70°C
BPI 10 min T, DNA Polymerase 2 pl
37°C 10 min EDTA(0.25 mol/L) 15 puL
1 MR5AEE 10 % SDS
1.1 # # 20 C
PCR 25 uL
pMD18-T 2 uL PCR Buffer 12.5 L. dNTP Mixture 4 pL. F
Vector TakaRa LA Taq M-MLV RTase cDNA R 1L 4.75 uL LATagDNA
Synthesis Kit ( ) 0.25 uL  PCR 94 C
Trizol Gel Extraction Kit 3 min 35 (94 C 1 min 56 C 455,72 ‘C 90s)
DNA marker T, DNA Ligase BBI n2c 10 min
PTG X-gal  Amp  RET/EMITREE 1.5 SHEHBMTERE. MERETISH
AR5 B2 ( ) Gel Extraction Kit
DH5a pMD 18T Vector DH5a
IPTG+X-gal+Amp+LB
1.2 F&5 RNA BYHRBRRR E M ZE PCR 2
Trizol RNA 4 ulL LT
RNA 396 uL DEPC TR NS5 A7 B2 # DNA Star
ODaeo . ODaso ExPASy (http://expasy.org/tools)
RNA 80°C Mega 4 UPGMA
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Fig. 3 Identification of the recombinant plasmid by PCR
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MapCADNTLENAT LVALALLGTAVTALANP-IVARITOEGLD Y ACQOGVATLRPFELEEITIPFTFSESFELI 70
EYFCEEGCRYNF YoV VREEFELPTEQIRLSPDOGLD LEIFDASVE IS CEWNELQFNFIFASGNFDLEVERTISW 140
LaSLRLGY D PTECGHSTWEC S SCREHINPYVHY RT S S S LEVLIQLFHPNIESALPEANMESEICENLTNTWESE Z10
SELOPYFOTLPVTARVD RV INY S L VAP PEATAEN LD CLLECEFFSLDHPSPPPFAPPALALPADHD R Z20
TYLCISEYFFHNTAGLY Y QEAGY LN LTINS I PEESLFELTTNFFGTLIPEVSTHFPNMEMOFLIWASFER 250
PHLTVHPSGLDLTFVLETQAFAVLPNASLAPLFLIEMNE SISV IGWRESHERLIGELELNELLLELEHSNT 420
GPFESVWELLOAVWVMNFAWPTLYWLPEINEELORGFPLPLPAYIQLENLVLOPHODFLLFGADWEYS 433

PERFECT MATCH POOER MATCH

9 9aaTAD FZFFTRNTE BP/ HYRBIE L5 H1Y,

Fig. 9 9aaTAD prediction of nine amino acid ultra-active domain in porcine BPI

0.5 %P/ EESERETIHEE R 504 FI810853) ZFEIAT 1 AMSEER) 1 452 bp )
e ) s B g SEGTT 483 NEILI
AR R T AURRAT I, 80T im0 DRAEAORE) (F110), JU 483 TR

PSS 1 874 bp FARFHIME BPI JE K ¥ 41 (& K& 5%

1 ATGGCCAGGGGCGCTRACAACACACTCAGGTGGECEACTCTGGTGGCGCTEECTGCCCTGGECACAGCTGTGACAGCGEC
M &~ EF G L D N T L R W A T L W &L L L B L T A ¥ T A& &

g1 TECCAACCCCGECATTGTGGCCAGGATCACACAGAAGGGCCTGEACTACGCCTGCCAGCAGGGAGTGGCTACTCTGCGGA
] P = I W & E I T Q K e L I T i i Q o GW i T L R

161 AGGRAGCTGGAGAAGAT CACGATTCCCACTTTCTCCGGAAGCTTTAAGAT CAAGTACTTIGGGAAAGGACGTTATAACTTC
KE E L E K I T I P T F =1 G 3 F K I KE ¥ F Z K G E ¥ W F

241 TACAGCATGGTIGTICGTEAATTCAAGCTTCCCACTTCCCAGATAAGACTGTCACCTGACCAGGGCCTTGATCTCTCCAT
T =] M v W E E F K L P T =) Q I 133 L =) P o Q = L I L =) I

Jz1 CAARAGATGCCAGTGTCAAGAT CAGT GGAAAAT GEAAGGC CCAAAAGAATTTCAT CAAAGCCAGTGGCAACTTTGACCT Gl
E D A 3 WV K I =] c K W K A o K N F I E »n 3 Gz M F D L

401 GTGTGEAGCGCATCTCTGTTTTGECTAGTCTGCEECTGEETTATGACCCCACCTCGEGCCACTCCACTGTCTCCTGCTCC
3 W E R I 5 W L -] L E L = ¥ D P T = > H 3 T W 3 i =]

451 AGCTGCAGAAGCCACATCAACAGAGTCCACGTACGCACGTCCGGCAGCAGCCTGAAGTGGCTGATCCAGCTCTTCCACAG
=] C E = H I W R ¥ H W E T 3 L ] =] L KE W L I o L F H E

561 AARTATCGAATCTGCGCTCCGAAAAGCCATGGAGAGCAAGATCTGTAAGATGTTGACCAATACCGTGTCCTCCAAGCTGC
o) I E =] A L E K AL M E =) K I iz E H L T W T W 3 =) E L

641 AGCCTTATTTCCAGACTCTGCCAGTGACAGCCAAAGTGGACAGRATGGTTGECATCAATTACTCCCTGETGGCACCTCCA
o F T F 2 T L FP W T & K W D E M WV G I ™ ¥ 3 L W &AL F F

721 AAMGCCACGGCTGAGAACCTGGATGGGCTGCTRAAGGGGEAGTTTTTCAGCCTGGACCACCCCAGCCCCCCTCCCTTTGC
K & T 4L E M L D =z L L E & E F F =] L I H F =) F P F F i

S0o1 CCCGCCTGCACTGGCCCTTCCTECCRACCACGACCECATGETGTATCTGTGCATCTCCGAATACTTCTTCAACACGGCCE
P F A L A L P L D H I E M W ¥ L [ I =] E T F F W T &

S5l GECTGETGTACCAAAAGECTGEAGTCCTEAATCTGACCAT CAACAACAGCATGATTCCAAAGAARTCTCTGTTCAGCCTE
L w ¥ o K A G W L W L T I W M 3 Hn I F E K =3 L F =) L

961 ACAARCCAACTTCTTTGHRAACTCTCATACCCARGGTGTCCACGATGTTCCCCAACATGRAGATGCAGTTCCTCATCTGGGC
T T W F F = T L I F E v 3 T M F F M M E n o F L I WA

1041 CTCCTTCCCCCCECACCTTACCGTGCACCCCTCTGGCCTTGACC TCACCTTTGTCCTERAGACCCAGEGCCTTTGCTGTCC
=) F P F H L T W H P =] = L o L T F ¥ L E T © 4L F LW

1121 TTCCGRAACGCCTCCTTGGCCCCCCTCTTCCTRATTGAGATGAACAGCAGCATTTCTGTGRGACATTGGTGT CCGET CCAND
L FP M &AL 3 L L F L F L I E M N 3 =) I 5 W D I W R 3 K

1201 AGGCTTATTGGAGAGC TCAGGT TGAACAAGCTGCTCCTGRAACTGAAGCACT CARAACATCGGCCCCTTCTCGGTGGAATT
E L I 5 E L E L N K L L L E L E H 5 N I = P F 5 W E L

1251 GCTGCAGGCTETCATGAACTTTGCCGTGCCCACTCTTGTGCTTCCCAAGAT TAACGAGAAGCTGCAGAGAGGCTTTCCTC
L o AR WV M N F L w P T L VvV L F K I W E E L 2 R G F P

1361 TCCCGCTGCCCECCTACATCCAGCTCTCCAACCTGGTGCTTCAGCCTCATCAGGATTTCCTGCTGTTCEGETGCAGATGTC
L P L P LT I o L 5 N L V¥ L Lo H < D F L L F = n D WV

1441 CGCTATAGTTGA
R ¥ 3 *

E 10 ¥ Br/ EF I cDNA RIESHE L FT

Fig. 10 Nucleotide and deduced amino acid sequence of porcine BPI cDNA
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