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TOM TAT

Quorum sensing 12 mot trong nhimg co ché quan trong cua vi khuan Pectobacterium carotovorum nham kiém soat mat
d6 quan thé, kiém soat sy biéu hién cua gen doc luc va kiém soét sy twong tac giita cac ca thé trong quan thé hay véi
quan thé khac théng qua phan tur tin hiéu N-acyl homoserine lactones. Viéc loai bo phan tir tin hi¢u nay hay con goi la
quorum quenching c6 ¥ nghia 16n trong viéc han ché tac dong gay thdi nhiin cua Pectobacterium carotovorum. Trong
nghién ciru nay chung toi da tién hanh kiém tra sy c6 mat cua gen ma hoa cho enzyme phan huy N-acyl homoserine
lactones (AiiA) trong chin chung Bacillus thuringiensis khéc nhau tir ngan hang giéng chuan cua Han Québc (KACC).
Két qua chi ra rang tat ca cac chung nghién ciru déu mang gen ma héa cho enzyme Homoserine Lactone Lactonase
(AHLase). Tuy nhién c6 mot s khac biét trong trinh tu gen ma héa cho enzyme Homoserine Lactone Lactonase cua cac
chang khéc nhau. Ba gen c6 trinh ty protein twong ddng 100 % so véi nhiing trinh tw ma hoa protein AHLase da cong
bé duoc lya chon dé biéu hién va tinh sach nham danh gia tac dong ctia enzyme nay toi kha nang gay théi nhiin cua vi
khuén Pectobacterium carotovorum & quy md phong thi nghiém.

Tir khéa: AHLase, AiiA, Bacillus thuringiensis, N-Acyl-Homoserine Lactones, Pectobacterium carotovorum

MO PAU

Quorum sensing 1a co ché giao tiép gitra cac té bao vi sinh vat trong mot quan thé thong qua cac phan ti tin hiéu tiét ra
tr mbi t& bao vi sinh vat goi la chat tw kich hoat hay autoinducer (Rutherford, Bassler, 2012). Cac phan t tin hiéu nay
duorc tich ty dan trong maoi trvong cung VvGi si tang Ién cla quan thé va cd vai trd quan trong trong viéc kiém soat mat
do6 quan thé va thay di mire d6 bidu hién cia mot sb gen, dién hinh 1a cac gen doc lwc. N-Acyl-Homoserine Lactones
(AHLs) 1a phan tt tin hiéu c6 kich thwéc nhé do nhiéu loai vi khudn Gram am tiét ra d& quan ly hoat dong quan thé
(Kusada et al., 2019). D& c6 nhiéu nhém nghién ctu béo céo vé vai trd cla AHLs trong kiém soat qua trinh phat sang,
qué trinh tao bao tt&, kha nang khang thubc, tao mang biofilm va tiét ra cac chét gay doc cia cac quan thé vi khuan
(Kusada et al., 2019). O céc vi khudn gay bénh, quorum sensing thwéng gitp ching thoat khoi hé théng kiém soét cla
vat chl cho téi khi chiing dat t&i mat dd nhat dinh va c6 kha nang gay bénh. D& pha bé phan ti tin hiéu ctia quorum
sensing, da c6 moét sb enzyme dwoc tim thdy, trong d6 thwérng dwoc nhac dén la Acyl homoserine lactonase (AHLase)
va acylase (Kusada et al., 2019; Kalia et al., 2011). Trong hai loai enzyme nay, AHLase cé kha nang loai lactone khdi
AHL tao thanh Acyl homoserine (Thomas et al., 2005). Vai trd ctia AHLase trong quan ly quorum sensing ciing rat dwoc
quan tam do protein nay dwoc biéu hién trong rat nhiéu loai vi khuan, cd Gram am va Gram dwong nhw Bacillus spp.,
Bacillus thuringinensis (Lee et al., 2002; Dong et al., 2000). Vi khuan Bacillus thugingiensis (B. thuringiensis) |a mét vi
khuédn Gram dwong phan bé rong rai trong dat (Lee et al., 2002). Vai trd diét sau bénhcta vi khuan nay da dwoc biét dén
r4t nhidu va gan day cac nha khoa hoc rat quan tam t&i kha nang str dung AHLase tr vi khuan nay dé kiém soat quorum
sensing do c6 rat nhiéu dudi loai cla B. thuringiensis da dwgc bao cao mang gen AiiA nhu aizawai, galleriae, kurstaki,
kyushuensis, ostriniae and subtoxicus. D& xac dinh cac dwoi loai clia B. thuringiensis ¢6 kha nang mang gen AiiA va trng
dung trong bao vé thuc vat, chung toi da st dung mét sé chiing B. thurlnglenS|S t» ngan hang giong chuan néng nghiép
ctia Han Quéc (KACC) dé kiém tra nhirng lodi mang gen, phan 1ap gen va biéu hién nhdm ting cwéng bidu hién protein
nay cho muc dich bao vé thyc vat.

NGUYEN VAT LIEU VA PHUONG PHAP

Vi khudn va méi trwéng nudi cay

Cac chang vi khuan Bacillus thuringinensis: KACC10168, KACC10171, KACC10175, KACC10180, KACC10183,
KACC12061, KACC12073, KACC12076 va KACC12082; va 01 chung vi khudn Pectobacterium carotovorum,
KACC10225 dwoc cung cap bdi ngan hang gidng chudn néng nghiép Han Quédc (KACC). Céc ching vi khuén
Escherichia coli DH5a; BL21(DE3)LysS va vector pET32a(+) dwgc mua tlr Novagen cla Blrc

M6i trwdng nudi cay B. thuringiensis va P. carotovorum gdm NB (Nutrient Broth) cé chira 0,1 % cao thit, 0,2 % cao ndm
men, 0,5 % pepton, 0,5 % NaCl. Méi trwdng NB c6 chtra 1,5 % thach dwoc goi la moéi treng NA. Ca hai mbi trrong NA
va NB déu dung d& nudi vi khuan B. thuringiensis va P. carotovorum & diéu kién 30 °C. Vi khuidn DH5a dwoc nubi cly
trong méi trwéng Luria Bertani (LB) c6 chira 1 % tryptone, 0,5 % cao ndm men, 1 % NaCl; vi khudn BL21(DE3)LysS
dwoc nudi trong madi trwdng LB c6 bd sung 34 pg/ml chloramphenicol; vi khudn BL21(DE3)LysS mang vector tai td hop
PETAIIA dwoc nubi cly trén moi tredng LB cé chira 50 pg/ml ampicillin, 34 pg/ml chloramphenicol va 1 mM ZnSOa. Cac
ching E. coli khéng mang vector tai té hop dwgrec nudi & 37 °C va chiing mang vector bidu hién protein AiiA dwoc nudi &
25 °C.

Tach chiét DNA, PCR, tao dong va giai trinh tw

DNA tbng sbé clia cac ching vi khuén B. thuringinensis da dwoc tach chiét bang Kit AccuPrep® Genomic DNA Extraction
clia Bioneer, Han Quéc. Céac plasmid dwoc phan lap tir cac vi khudn mang plasmid béng Kit Plasmid DNA purification Kit
cta iNtRON, Han Quédc. Cac cap mdi dung trong nghién ciru nay dwoc thiét ké bang phan mém primer3 va tdng hop bai
cong ty Bionics, Han Quéc. Trinh ty mdi, kich thwoc san phadm PCR dy kién duoc trinh bay & Bang 1. Diéu kién PCR da
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dwoc xac dinh dé& phat hién sw cé mét cia gen AiiA & cac chiing B. thuringinensis bdng cdp mdi AiiA 1F/2R (kich thwdc
doan gen khoang 460 bp) 1a 94 °C trong 5 phut sau dé la 30 chu ki (95 °C trong 20 giay, 57 °C trong 20 giay, 72 °C trong
30 giay) va két thic & 72 °C trong 10 phut. D& nhan toan bo gen AiiA, PCR da dwoc tién hanh véi cap mdi AiiA EF-B/ER-
S (kich thwéc gen khodng 753 bp) & diéu kién 94 °C trong 5 phut; theo sau b&i 30 chu ki (95 °C trong 20 gidy, 53 °C trong
20 giay, 72 °C trong 30 giay) va két thic & 72 °C trong 10 phit. San phdm PCR nhan |én b&i cdp mdi AiiA EF-B/ER-S da
dwoc tao dong vao vector pBlueXcm & vi tri chia hai enzyme cat gi¢i han BamHI va Sall sau dé vector mang gen duoc
gli di gidi trinh tw bang may gidi trinh ty ty dong cda hang Solgent, Han Quéc.
Bang 1. Trinh twmai dung trong nghién cdu

Trinh tw mai Kiczh thwéc san Trinh tw tham khao trén
: pham PCR (bp) GenBank
AiiA 1-F: tcccagcaggtcgttgtatg
AiiA 2-R: tgaacacctggtaccactica 460 AY195570
AIIAEF-B: aaaaGGATCCatgacagtaaagaagctttat
AiAER-S: aaaaGTCGACctatatatactcagggaacac 753 AY195570

GGATCC vij tri c&t gi6i han cua enzyme BamHI; GTCGAC v tri cat gi6i han ciia enzyme Sall.

Biéu hién protein AiiA tai té hop

Sau khi giai trinh tw, gen ma héa protein AiiA cé kich thwéc 753 bp da dwoc chuyén tlr vector pBlueXcm sang vector
bidu hién pET32a(+). Vector pETAIIA da dwoc chuyén vao vi khudn BL21(DE3)LysS bang phwong phap séc nhiét theo
hwéng dan cta Novagen dé tao ching vi khudn mang vector tai t6 hop. Vi khuan téi t6 hop mang vector sau d6 dwoc
nudi trong madi trwdng 16ng va dwoc cdm &ng véi IPTG & ndng dd khac nhau dé biéu hién protein tai t6 hop. Két thic
qué trinh nuéi cdy sinh khéi vi khudn dwoc thu béng cach |i tam dé loai bd méi trwdng ma hoa tan lai trong dém c6 chira
20 mM sodium phosphate, 0,5 M NaCl, 3 0mM imidazole. C4c té bao vi khuan sau d6 bi pha v& b&i séng siéu am roi li
tam lai d& loai bé can, thu dich ndi, loc qua cot loc c6 khd ndng gan protein yéu sau d6 dich thu dwoc sé dwoc dwa vao
cot HisTrap HP dé tinh sach protein (GE Healthcare, Sweden). Protein bam trong cét sé dwoc thu lai bang dém c6 chira
20 mM sodium phosphate, 0,5 M NaCl, 500 mM imidazole sau dé bao quén & 4 °C cho cac thi nghiém tiép theo.

Thir nghiém kha ning han ché déc lwc caa Pectobacterium carotovorum cia protein AiiA tai té hop

Kha nang tc ché Pectobacterium catavorum gay thdi nhiin trén khoai tay dwoc sap xép theo phwong phap dugc Baz
cong b (Baz, 2012). Cu thé, cu khoai tay khong cé d4u hiéu bi bénh, dap nat dwoc mua vé, riva dudi voi nwéc chay va
ngam trong 10 % Sodium hypochloride, sau d6 rra lai bang nwéc khir trung. Sau dé khoai tay dwoc cat thanh céc lat cé
do day 10mm, déat vao dia petri cé chiva gidy thAm khi tring truéc khi duc 16 bang dung cu duc 16 c6 dwdng kinh 6mm.
10mg protein téng sb tir vi khuan bidu hién protein tai t6 hop AHLase va 105 vi khudn Pectobacterium catavorum dugc
cho vao 16, G & nhiét 30 °C trong 24 gid rdi do dweng kinh khu vuc bi théi nhan.

Céc trinh tw gen dang ki trén ngan hang gen )
09 gen ma hda cho protein AiiA tir cac ching B. thuringinensis da dwoc dang ki trén ngan hang gen véi ma sé
GU339163, GU339165, GU339166, GU339167, GU339168, GU339169, GU339170, GU339171, GU339172

KET QUA

Sw c6 mat cta gen AiiA trong cac chung B. thuringinensis

Gen AiiA ma hoa cho protein Homoserine lactone lactonase da dwoc nhan Ién bang cap mdi AilA EF-B/ER-S (Hinh 1).
Két qua goi y rang tat ca 9 chiing B. thuringinensis cung cap béi KACC déu cé mang gen AiiA. Gen AiiA t cac ching B.
thuringinensis da dwoc tinh sach tao dong, gidi trinh ty va so sanh véi cac trinh tw gen AiiA da dang ki trén ngan hang
gen.

«— 753bp

Hinh 1. Sw cé mat ctia gen AiiA trong cac chung B. thuringienesis ttr KACC
DNA tbng sb tir 9 chling B. thuringienesis nhan tr KACC da dwoc ding dé& nhan gen AiiA dung cdp mdi AiiA EF-B/ER-S.
Giéng M: Thang DNA chuén (1500, 1200, 1000, 900, 800, 700, 600, 500, 400, 300, 200, 100 bp). Giéng sb 1-9 lan lwvot
la AiiA gen khuyéch dai t» DNA téng sb cla KACC10168; KACC10171; KACC10175; KACC10180; KACC10183;
KACC12061; KACC12073; KACC12076; KACC12082.

Lee va dbng tac gia (2002) da bao cao rdng gen AiiA c6 & rat nhidu duéi loai cia loai B. thuringiensis. Trong nghién ctru
nay cdia ching téi ciing nhan thay réing gen ma hoa protein AiiA dwoc phéat hién & tit ca cac ching B. thuringiensis nhan
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duoc tr KACC (Hinh 1). Trinh tw gen AiiA phan lap tv 9 ching Bacullus thuringinensis tir KACC dwoc chia thanh 5
nhom dwa vao d6 twong dong v&i cac gen tham khao, voi mire d6 twong dong cda gen tir 98-99 %, d6 twong dong ve
trinh tw aminoacid tr 98-100 %, két qua cu thé trinh bay & Bang 2.

Bang 2. So sanh do twong déng vé nucleotide va amino acid ctia gen AiiA phan lap véi trinh tw trén GenBank

Nguén gen Do twong dong (%)
Gen phan |ép te Trinh twtham khao . . .
céc chdng KACC trén GenBank Nucleotide Amino acid
KACC10168
KACC12076 AF478056 98 98
KACC10171
KACCIOL7 AF478059 99 100
KACC 10180
KACC10183
KACC12061 AY195570 98 98
KACC12073 AF478055 99 100
KACC12082 AF478052 99 100

Két qua so sanh mirc d6 twong déng clia cac gen AiiA phan lap tlr cac ching B. thuringinensis véi cac gen da cong bb
trén ngan hang gen ching tdi nhan thdy rang KACC10168 va KACC12076 thudéc dwéi loai B. thuringiensis ser.
entomosidus; KACC10171, KACC10175, KACC10180 vad KACC10183 thudc dw&i loai B. thuringiensis ser. kurstaki;
KACC12061 thuéc duwdi loai B. thuringiensis ser. oswaldocruzi; KACC12073 thuéc dwdi loai B. thuringiensis ser.
Pakistani; KACC12082 thudc dwai loai B. thuringiensis ser. kyusuensis. Trong s6 5 dwéi loai cta B. thuringiensis, c6 3
dui loai gdm B. thuringiensis ser. pakistani; B. thuringiensis ser. kurstaki and B. thuringiensis ser. kyusuensis dwoc cho
la c6 hoat tinh enzyme AHLase (Lee et al., 2002; Kalia et al., 2011). Gen mé héa protein AHLse tr 3 dwdi loai nay da
dwoc dwa vao vector pET32a (+) & vi tri cat gi¢i han BamHI va Sall, sau d6 biéu hién trong vi khudn BL21(DE3)LysS dé&
bidu hién protein tai t& hop. Ndng d6 chét cam &ng IPTG da duoc tdi wu & ndng do 0,4 mM dé cadm (ng biéu hién
AHLase trong vat chd E.coli dwdi dang ndi véi dudi TrxA va cé tén TrxA-AHLase.

M 1 2 3 4

L W — 46kDa
=

Hinh 2. Biéu hién protein AHLase tai té heyp trong E.coli
AiiA gene tir 3 dwdi loai B. thuringiensis ser. pakistani, B. thuringiensis ser. kyusuensis, B. thuringiensis ser. kurstaki)
dwoc dwa vao vector biéu hién pET32a(+) va biéu hién protein AHLase tai td hop trong BL21(DE3)LysS & 30 °C. Giéng
M. Thang protein chuén (198; 115; 90,5; 61.5; 46.2; 37,8; 26; 18,5; 9kDa). Giéng 1. Protein téng sb tlr BL21(DE3)LysS.
Giéng 2-4. Protein téng sb t» BL21(DE3)LysS biéu hién AHLase tai t& hop lan lwot tir KACC10180, KACC12073 and
KACC12082.

Sau khi bidu hién TrxA-AHLase chiing t6i nhan thay réng protein tai td hgp nay chd yéu biéu hién & dang thé vii, khong
tan va sw c6 mat cla protein nay khéng dwoc tim thay trong dich nudi cay (két qué khoéng trinh bay & day) Su tao thanh
céc protein & dang thé vii & trong vi khudn sé cé nhirtng anh hwéng téi hoat tinh sinh hoc cla protein (Singh et al.,
2015). Do do, trong cac nghién ctru bidu hién protein tai té hop thwong tdi wu cac diéu kién d& han ché téi da viéc tao
thé vui hodc sé phai cé nhitng buéc x ly sau bidu hién dé tai phuc hdi cAu tric, chirc ndng cla protein nhwng hiéu qua
clia nhirng bién phap nay thwéng khoéng cao (Singh et al., 2015). Mét trong nhirng giai phap khac dé lam gidm protein &
dang thé vii 1a tdi wu mot sb diéu kién nubi cdy, dac biét Ia nhiét d6 sau khi gay cdm tng (Teresa et al., 2013). Chinh vi
thé trong nghién cru nay chiing téi d& biéu hién protein & didu kién nhiét do 20 °C d& han ché biéu hién TrxA-AHLase &
dang thé wui. Khi giam nhiét dd biéu hién xuéng con 20 °C trong 8 tiéng sau d6 pha vé& t& bao bang séng siéu am thi
chung t6i thu dwgc protein tai td hgp ch yéu ndm trong dich ndi (Hinh 3).



<«— 46kDa

Hinh 3. Protein Trx-AHLase & dang tan khi biéu hién & 20 °C

E.coli mang vector pETAIIA tlr B. thuringiensis ser. kyusuensis da dwoc nudi va cdm tng véi 0,4 mM IPTG, sau d6 gidm
nhiét d6 nuéi cy xudng 20 °C va tiép tuc nudi trong 8 gid. Sinh khéi vi khuan da li tam bd mai trwdng, hoa tan lai trong
PBS va pha t& bao bang séng siéu am. Sau khi két thic siéu am, dich t& bao dwoc ti tam dé thu dich ndi va phan khong
tan. Giéng M. Thang protein chuan (240, 140, 100, 70, 50, 35, 24, 20 and 7kDa); Giéng 1. E.coli mang vector pETAIIA tlr
B. thuringiensis ser. kyusuensis khéng cé chat cdm tng; giéng 2. Protein tdng sb tir E.coli mang vector pETAIIA tir B.
thuringiensis ser. kyusuensis cdm (ng véi 0,4 Mm IPTG; Giéng 3. Protein trong dich néi sau li tam; giéng 4. Protein
trong can sau li tam.

Két qua & Hinh 3 goi y réng, khi giam nhiét d6 bidu hién, protein hau hét khéng & dang thé vui ma ton tai & dang tan
trong t& bao vi khuén. Day 1a mét phat hién cé y nghia vi théng thwérng protein & dang thé vui thuwdng khdng cé cau hinh
khong gian dé& cé chirc nang. Trwdc khi tién hanh tinh sach protein tai td hop, ching t6i da tién hanh kidm tra kha ning
han ché tac dong gay théi nhiin lat khoai tay ctia vi khudn Pectobacterium catavorum. Anh hwéng cla chdng vi khudn
biéu hién AiiA gen truéc day da dwoc tién hanh bing céc thi nghiém trén I1&n vi khudn mang gen AiiA tai t& hop véi vi
khuan P.catavorum (Lee et al., 2002) nhwng do da trinh bay & trén, chiing tdi khéng nhan thay sw c6 mat cia AHLase
trong dich nuéi cdy & cac thdi diém khac nhau nén dy kién réng protein tai t& hop khong tiét ra ngoai, chinh vi vay
chung t6i da thir nghiém hoat tinh AHLase st dung protein tdng sb thu dwoc tir vi khuan biéu hién TrxA-AHLase tai t6
hop.

1 2 5 4

Hinh 4. TrxA-AHLase trc ché doc lwc cua Pectobacterium catavorum. 10 mg proteln téng s6 ttr E.coli biéu hién proteln TrxA-
AHLase da dwoc dwa vao giéng duc trén lat khoai tay cling véi 10° vi khuan Pectobacterium catavorum. 1. 10° vi khuan
Pectobacterium catavorum; 2-4. Hén hep 10°vi khudn Pectobacterium catavorum véi 10mg protein tdng sé tir vi khuan E.coli
biéu hién AHLase |an lwot tir KACC10180, KACC12073 and KACC12082.

Tac dong clia AHLase tai t6 hop trong han ché doc lwc chia vi khuan gay théi ré Pectobacterium carotovorum da duoc
thuc hién bang cach tron protein téng sé cla vi khuan E.coli biéu hién AiiA tai t6 hop v&i vi khudn Pectobacterium
carotovorum va nhd I&n lat khoai tay da duc 16 va kiém tra dwdng kinh cia khu vie théi nhiin. Két qua dugc trinh bay &
Bang 3.

Bang 3. Hiéu qua trc ché gay théi nhiin cia AHLase

Pudng kinh vong thdi nhiin (D-d) (mm)
TrxA-AHLase (mg) KACC10180 KACC12073 KACC12082
0 26,50+1,29 27,05+1,26 25,05+1,70
5 21,05+1,26 18,50+1,29 18,00+0,81
10 15,75+1,26 15,50+1,0 13,25+0,96

Sau khi bd sung AHLase téi t6 hop cé ngudn géc tir cac ching B. thuringinensis khac nhau thi khéng cé sy khac biét vé
dwérng kinh vong théi nhiin nhung c6 su khac biét gitra cac giéng c6 bd sung AHLase tai t6 hop va giéng khong bd sung.
Méc du két qua cua chung t6i khong ngén can hoan toan tac déng gay thdi nhiin cta P. catavorum nhung ciing da han
ché tac dong gay thdi nhiin. Biéu nay dan dén c6 thé mét phan protein biéu hién khéng tao ra cAu tric hoat déng cla
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AHLase lam gidam hoat tinh, thém vao dé cé thé néng dd protein s& dung chwa du d& dat dwoc hiéu qua mong mudn.
Trong cac buéc tiép theo ching t6i sé 1an lwot kiém tra nhirng gia thuyét da dwa ra nhdm nang cao hon niva hoat tinh
clia protein AHLase tai t& hop. Bén canh d6, mot nghién ctu khac clia Thomas va ddng tac gia (2005) ciing da khéng
dinh protein AHLase tai t& hop c6 gan Maltose-binding protein van gitr nguyén hoat tinh AHLase (Thomas et al., 2005),
chinh vi vay ching téi ciing can khao sat thém céac diéu kién khac ngoai nhiét do dé tang cwéng bidu hién protein &
dang c6 chuc nang.

Tém lai, cac két qua clia ching tdi cling phu hop véi mot sé két qua da cong bd khi nghién ctru bidu hién AHLase tr
Bacillus sp. (Dong et al., 2000), protein tai t& hop c6 kha nang phan hiy AHL, han ché tac déng gay thdi nhiin trén vi
khudn P. catavorum. Mac du thi nghiém cla chiing t6i méi thuc hién & giai doan dau, con can khao sat thém mot sb didu
kién thwc nghiém, dic biét tién hanh tinh sach nhivng protein nay dé thy rd hon hiéu qua protein tai t& hop trong quan
ly quorum sensing & P. catavorum trwéc khi tién hanh nhirng thi nghiém trén thye dia nhung ciing dua ra mét goi y hiva
hen cho viéc kiém soat déc Iyc ca vi khudn bang nhirng tac nhan sinh hoc, it dnh hwéng téi méi trwdng, strc khde con
nguoi.
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EXPRESSION OF RECOMBINANT HOMOSERINE LACTONE LACTONASE
FROM BACILLUS THURINGIENSIS AND PRELIMINARY EVALUATION OF THE
ENZYME ACTIVITY ON PECTOBACTERIUM CAROTOVORUM BACTERIAL
SOFT ROOT

Nguyen Thi Kim Cuc
Laboratory of Cells — Institute of Biotechnology, Hue University

SUMMARY

Quorum sensing is one of important self-managment mechanism of Pectobacterium carotovorum to control their
population density, gene expression and interaction with microbe via autoinducer molecule named N-acyl homoserine
lactones which can be destroyed by quorum quenching enzyme, Homoserine Lactone Lactonase to prevent bacterial
soft root. In this study, we examined the present of Homoserine Lactone Lactonase encoded gene (AiiA) from nine
Bacillus thuringiensis from Korean type culture collection (KACC) and found some different among AiiA sequences.
We expressed and purified Homoserine Lactone Lactonase from 3 different Bacillus thuringinensis sub-strains which
have 100% and 99% homology in nucleotide and amino acid sequence, respectively with other AiiA reported sequences
in GenBank to examined enzyme activity against Pectobacterium carotovorum virulence in laboratory test.
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