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Prokaryotic expression and antibacterial activity of B-defensin 5 in yak
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Abstract: [Objective] The purpose of this study was to clone and express yak f-defensin 5 gene (BN~
BD5) and to determine its antibacterial activity. [Method) The mature peptide of encoding yak BNBD5
was cloned from lung tissues by RT-PCR. In addition, phylogenetic relationships between nucleotide se-
quence of yak BNBD5 and BNBD5 of other species were analyzed by DNAStar. The mature peptide of yak
BNBD5 was sub-cloned into pET-32a (+) vector between BamH ] and Xho ] site to construct recombi-
nant plasmid pET32-BNBD5. Then,the BNBDS5 fusion protein was induced to express in BL.21 by IPTG at
37 °C and SDS-PAGE was used to detect the expression. The expression product was purified for detection
of antibacterial activity in vitro. [Result] Mature peptide of encoding yak BNBD5 was obtained with 138
bp nucleotides and 45 amino acids,including 6 conserved cysteines. Phylogenetic analysis showed that yak
BNBD?5 shared the highest nucleotide homology (86. 2%) with Bos taurus. The molecular weight of ex-
pression product was approximately 25 ku after IPTG induction. The agar diffusion method demonstrated

that purified mature peptide protein with concentration of 0. 08 mg/mL had obvious antimicrobial activity
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against S. aureus and E. coil. [Conclusion) The mature peptide successfully expressed in E. coil and the

product had resistance to both Gram negative (E. coil) and Gram positive (S. aureus) bacteria.
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150b
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Bl 1 ¥4 B-PiE 5 AL PCR &1
M. 50 bp DNA Marker;1~4. BNBD5 %X # PCR ;=4
Fig. 1 PCR amplification of yak BNBD5 gene
M. 50 bp DNA Marker;1—4. PCR product of
mature peptide of BNBD5
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GGATTTACTCAAGTAGTAAGAAATCCTCTAAGCTGCCGGAGGAATACAGGAATCTGTGT
G FTQVVRNPLSZ CRIRNTUGTITC CYV
GCCGATCAGGTGCCCTGGCAACATGAGACAGATTGGCACCTGTCTCGAAGCCCCAGTAA
P I RCPGNMPRAQIOGTT CTLEA APV
AATGCTGCAGGAGGTGGTAA

K € CRRW

Kl 2 HE4 BNBDS JE R )y 51 J H g i 1) 2 5L R ) 51
TR LT R PR SF 2 B R

Fig. 2 Nucleotide sequence of BNBD5 gene mature peptide and the amino acid sequence

Underlined are conserved cysteines
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Table 1 Homologous comparison of BNBD5 gene nucleotide sequence

Sfﬂﬁs 1 2 3 4 5 6 7 8 9 10
1 19. 6 21.7 20.3 22.5 20.3 21.7 23.0 22.5 28.1
2 198. 1 23.2 19. 6 22.5 23.9 26.8 20.0 21.0 20.0
3 133.4 122.7 76.1 33.3 36.2 36.2 43.7 86. 2 41.5
4 120. 5 124.8 22.7 26.8 30. 4 29.7 45.2 79.7 44. 4
5 171.6 143.0 99. 8 112.5 90. 6 84.1 28.1 29.7 23.0
6 179.3 137.4 96. 5 114.0 8.5 81.9 30. 4 32.6 23.7
7 172.0 172.9 95.5 110.9 15.5 19.3 29.6 31.2 26.7
8 138.3 161.0 71.0 60. 5 117.8 114.7 112.6 48.1 68.1
9 142.9 107.3 14.3 19.9 106. 6 104. 4 110. 9 57.2 44. 4
10 153. 4 154. 7 67.3 67.3 181.9 165.1 164.8 39.1 60. 4

o 1~10 23050 A X EG T e 0, B 2 L2 R RS RS W BUEE AR NER . X AR DL SR TR R R X A R DU R 25 S R
Note: The number of 1—10 is Homo sapiens , Anopheles gambiae , Bos taurus , Capra hicus beta defensin, Gallus gallus Gal, Anser cyg-

noides ,Columba livia , Rattus norvegicus ,yak, Mus musculus , respectively. Data above the diagonal is similarity and the below is di-

versity.
85 # 2 Bos taurus Defb5 (NM_001130761)
100 ¥EF Yak BNBDS
82 ——————— Wi 2 Capra hircus beta defensin (DQ532360.1)
/N Mus musculus Defb5 (NM_030734.2)
89 96 # B Rattus norvegicus Defb5 (NM001037549.1)
—— #& Anser cygnoides AvBDS (HM452159.1)
100 JE3S Gallus gallus Gal 5 (NM001001608.2)
100 ' % F Columba livia AvBDS5-beta (JO359447.1)
N Homo sapiens hBD-5 (AB089180.1)
Xt S 3% 40 Anopheles gambiae DEF5 (EU273600.1)
P
0.05
B 3 44 S5HALY A BNBDS 3 [H () % 45 9k 1k b
Fig. 3 Phylogenetic analysis of BNBD5 of yak and other species
2.3 $E4 BNBDS EHEEMNRIERAN SERUZMrai AL 5 T A3 B i A A B (R 6)
SDS-PAGE Hiyk 45 5 (8 5) £ W], 5% AR 2.4 pET32-BNBDS @& ZEBHMEFE
AR L 175 5 MR 1 45 0 00 R S Pk 45T H2lifbJ5 1 BNBDS K&K BBk il & 48 1 34T

5K/ 25 ka MGG E R G, £k & B B AP K, 45 5 (B 7) 8%, BNBD5 3 [H A 34
fin. BNBDS EHEMA FELABEAMIERFE, B KEAE AR 22 R (E. coil) BA #5500
5 R AR DR e B R LA AN 2], BNBDS 3 1 4 WG YE, MHE R 0. 08 mg/mL i, 31 5
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WL AR B R AR B AR 7062 LM AR 5. 61 mm; 2 H BT &K E N
mm; {H AR N T2 R H &R (13,5 mm) gl 0.10 mg/ml i #0525 SR B2 0T 2, 41 17 18 B A oA
R ZHEATME R . BNBDS WA KRS 6. 73 mmy HEFHFHERAMEE (12. 7 mm) TR,

H 22 BRI (S, qurews) WA BRI R A28 3R AN oA R

M 1 2 1 M
6000 bp 5900 bp
5900 -
3000 bp 2692bp bp . 6000bp
2000 bp
250 bp
100 bp 138 bp

250 bp

138 bp 100 bp

B E

B 4 4R pET32-BNBD5 19 BamH T 1 Xho T X143 #r
(AYM. DL5000 DNA Marker;1~2. ik pMDI19-BNBDS5 [ 3] ; (BYM. 1 kb DNA ladder; 1. ik pET-32a(+) 9 XLHEFY] 5
(C)M1. DL2000 DNA Marker; M2. 1 kb DNA ladder; 1. fi#i pET32-BNBD5 (¥ Xt 1]
Fig.4 Double enzyme digestion of the recombinant plasmid pET32-BNBD5 by BamH | and Xho |
(A)M. DL5000 DNA Marker;1—2. Double enzyme digestion of pMD19-BNBD5; (B) M. 1 kb DNA ladder; 1. Double enzyme

digestion of the plasmid pET-32a(+); (C)MI. DL2000 DNA Marker; M2. 1 kb DNA ladder;1. Double enzyme digestion of pET32-BNBD5

7 6 S 4 B3 2 1 M
116.0 ku

45.0ku

25.0 ku 25.0ku

14.4ku

Bl 5 FE4 BNBDS il & # H &k SDS-PAGE 74t
M. & 1 Marker; 1. RS REHRIKGE 2~7. HAHRKHE T HHES 1,2,3,4,5 6 h Rt5EA
Fig. 5 SDS-PAGE analysis of yak BNBD5 fusion protein
M. Protein Marker;1. Total protein of BL21 containing yak pET32-BNBD5 without IPTG induction;
2—7. pET32-BNBD5 induced with IPTG for 1.2,3.,4,5.and 6 h,respectively

4 3 ] 1 M

25.0ku 25.0ku

18.4ku

Kl 6 RitaH H BNBDS AT A %8 K a4k i H i SDS-PAGE
M. #H Marker; 1. SR E HTE L P RIE 2. SAE ARV H AR 3. aifbE W EHHE A 4. pET-32aCHH alifbE H

Fig. 6 Identification of the expression of fusion protein and purified fusion protein

M. Protein Marker; 1. The expression of fusion protein of BNBD5 in supernatant;2. The expression of

fusion protein of BNBD5 in sediment;3. The purified protein product;4. The purified pET-32a(+) protein
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Fig. 7 Detection of the antibacterial activity of recombinant BNBD5

A and B are the detection of antimicrobial activities of recombinant to E. coli and S. aureus.respectively. 1. Amp as positive

control; 2. Purified pET-32a(+) as negative control;3 and 4 are 0. 10 and 0. 08 mg/mL purified BNBD5 fusion proteins, respectively
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