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Isolation and characterization of Bacillus amyloliquefaciens TK3
inhibiting causative bacteria of atrophic rhinitis and fowl typhoid
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ABSTRACT: For prevention of atrophic rhinitis of swine by Bordetella bronchiseptica and fowl typhoid by Salmonella gallinarum,
bacterial strains showing antimicrobial activity against those pathogenic bacteria were isolated from various samples collected at animal
farms. Among 372 bacterial isolates strain TK3 showed the highest antibacterial activity against both pathogens, and was identified as
Bacillus amyloliguetfaciens by 165 rRNA gene sequence analysis. 5. amyloliguefaciens TK3 could inhibit growth of both pathogens by
secretion of antibacterial compounds such as siderophore, rhamnolipid and antimicrobial peptide. Production radius of siderophore on
Chrome azurol S agar plate by strain TK3 was 0.53 cm after 14 days of incubation, and concentration of siderophore in King's B medium
was 1.06 mmol/ml. It also secreted 82.4 mg/L of rhamnolipid, and antimicrobial peptide that completely inhibited growth of both
pathogens at concentration of 30 w/ml in LB medium.
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A TF7] A2 A AR L2 FeatdolA 7 CHLee et al., 2003). 7B 20 o2 2 WA HE5E

< oghe i} AARES UEhH 11 5 7P S ast RIS
/J¥] H(atrophic rhinitis)-> 7} @2 HE Xl =HA] A
v 29| 3lL}2 Bordetella bronchiseptica® 2]l Lottt
(Zhao et al., 2011). o] A o] =9 T2 A7, 3=, =9
9, Tt W AR 5ol Qlem ofof thgk Ak Ql o
A F ohhs aabA Rl wiAl FFo] glont 11 a vt ehdst
A= Fom, Akl YA 7 b= YA WAdwto E Ay
o owrsitHLy, 2001). 3FH 7} A (fowl typhoid)=
Salmonella gallinarum©] QL7 = 72| Aoz 71t
Hgo] S, AAH =2 HA 5 5A 22 skt HellA
S-S HO FF, A9 AE Soll whet oh=A veRd

*For correspondence. E-mail: hgsong@kangwon.ac.kr;
Tel.: +82-33-250-8545; Fax: +82-33-259-5665

&l o] Fof X, o] A o] thet A= S. gallinarumol| gt
chokgl Wi Al 7fjdbof] M5 a1 QItHGeng et al., 2014; Jawale
et al.,2014; Nandre and Lee, 2014). 1281} 1 YAl A
T Aol o= 4o Fuprt ebHSHA] Hoto] Yol FEE
59 Fof(Waihenya et al., 2002)L} WA & &5 &5
(Kim et al.,2002) 5o A| =¥ B} Qlok. TLeju) Ak of| 4]
HA o] Zpeho] Rl HT) Fa5kH o] 5 el FHAFe] AAg
A4, 2] B o] @S H T B3 HUAE Aok v
B2 ol 8ot Bt B840 82 YA Ao = S A
ojtt. oof i Aol A= FAEGollA Z TElE o= F
g o] WA o of i W2 7S] 918l ool ek 3
FUAO! i AE S HeIskaA sk

HA 2] 241G H¥9t2l B. bornchiseptica®} 71HE]
SF20] AR S. gallinarumol| i3t G- 7H o=
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ol 59] BREH 9112 Eelstr] 15 LA oA v
(Z)ut2 70| 168 rRNA
71X €& NCBIo| 5% 5 7|4 G2 H|aLsfo] 4
= Hlasto] AT et 5 P ol 7
THTK3 = =4 BAdoll Al 227t 13
Hj 2] o] A 24 A1 7F o W of| LAY 2 A1E 7 Ad 5
Fulton gA 0= 2H15+31 01, 16S rRNA 32 H7]A €
B A3} Bacillus amyloliquefaciens NBRC 15535" €199.0%
O] 71 =8 A A2 e ©] B. amyloliquefaciens TK3 2
wstoc

B. amyloliquefaeciens TK3 9] g5 AL}
vl x| 0|l B. bronchiseptica®?} S. gallinarumsE =L43t &
F2 207% Shm 2T josto] BT RS o
o B4 SISt £ 7 Wewe) ARe B
ATt °)& B. amyloliquefaeciens TK3 2]
YA 5S 2AF8H7] $18l HA siderophore A4 52
=1 siderophore+= 2 2] chelation Z3|] | Y& HLYA S
Aol= Ao 2 B % lti(Fgaier and Eberl, 2011). Chrome
azurol S agar plate assay (Schwyn and Neilands, 1987)& %-3]|
A] siderophore & /& 74 2] o & AR A} TK3 + 57}
A5 UERY o 12 59T siderophore A /d ol 2] 3l HEA]
5 0.53 em &) F=P )7} A= ik E3HKing’s B HAu) %]
(protease peptone 20 g, glycerol 10 ml, KH,PO4 1.5 g, MgSOy-
TH,O 1.5 g, pH 7.2, 2551 L)oj| A TK3 #3=2] siderophore
TS S A aiF 294 1.06 mmol/mlZ 7H =&
sideropohore ==& YE ¢ © ™ 74 7}X] 0.7-0.8 mmol/ml
22 A8 =UI(Fig. 1), ©]+= Bacillus sp. RFO412] 0.04
mmol/ml (Lee and Song, 2008)3} Pseudomonas fluorescens
9] of 2] #5521 0.01 mmol/ml U] £ 2] A Al (Nagarajkumar
et al.,2004)3} 8] i HA 5] 52 452 e AT o
] Bacillus %5°] thFslt £7 9] siderophore & A E =
(Wilson ef al., 2006) TK3 w37} 28 A 5}= siderophore 2] £
ot 25 AR Favt Qs Aol
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Fig. 1. Siderophore production by B. amyloliquefaeciens TK3 in King's B
medium. Values are means = SD (error bar) for triplicate.

n A Eo] EH o= AU A = e S YERd 5
k=
7} B. bronchiseptica®] AJE9F-S AA| 7| B2 o] HUA| A
712 98 FuIYBA R ALGE 2= 9Tk B |9 hrie of
al., 2005). ©]°|| B. amyloliquefaeciens TK3ZE rhamnolipid
biosurfactant-specific screening mediumoj] 4E£3}Fo] 5 3
e =1 of| halo zone /g - rhamnolpid AY/d 5 Hets}
%=d|(Siegmund and Wagner, 1991) TK3 5 25 |0
4] halo zone©| A =] 2, 2%2] glucose T= glycerol 9]
29be 24 Ao A vijF $ orcinol RS F3l
rhamnolpid @] %2 A3} th(Candrasekaran and Bemiller,
1980). Glucose A7} A] 544 82.4 mg/LE AJA3FA L, glycerol
A7} A 227 34.4 mg/LE A A5 (Fig. 2) E. coli TNERAB
Hrf =%t rhamnolipid 44/d5=5 UEFH It Wang er al.,
2007).

Antimicrobial peptides (AMPs)+= T}ofst A EES0| H|E0]
2 ipo] HA 0 2 FH|Sh= A RAFe] Tl E 2 A<, Hlo]
g 9 ato] disf FLet dnidE A4S et
(Izadpanah and Gallo, 2005; Bahar and Ren, 2013). 1 ¢1-19]
B. amyloliquefaeciens TK37} AMPsE AQJA8t=A]= W%
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Fig. 2. Rhamnolipid production by B. amyloliquefaeciens TK3 in 2%
glucose () and 2%glycerol ((J) added MS medium. Values are means +
SD (error bars) for triplicate.
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Fig. 3. Changes in growth of B. bronchiseptica (A) and S. gallinarum (B) in LB medium with addition of different concentration of antimicrobial peptide
[Control (<), 10 (O0), 30 (A) and 50 (O) p/ml] produced by B. amyloliquefaeciens TK3. Values are means+SD (error bars) for triplicate.
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d Ao A O & QIRHEA7FAE8aL QleK(Lu, 2001). =)

A E5/du1 4 2] 7% H]7}o] bacitracino| L+ mupirocin 22
FAA A o]Qe estrogen AILE AMEE 4= 1O TH(AL-
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(Okubo et al., 2015). 7|ZE]FEA0] A Lol = Aloe +Z52] 73
T 5o Al A7 a7/} RA1E It Waihenya ef al., 2002). £
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A7 B4 A3} Bacillus amyloliquefaciens 2 3= )
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