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TUYEN CHON CHUNG Streptomyces CO KHA NANG KIEM SOAT
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TOM TAT

Bénh thdi nhiin 13 bénh thuong gp trén nhiéu ddi twong cdy trong khac nhau. Mot trong nhu’ng tac nhan gay
bénh chinh duoc biét dén 1a vi khuan Erwinia carotovora. Nghién ciru nay dugc thyc hién véi muc dich phan lap
va tuyén chon cac chung Streptomyces ¢6 kha nang dbi khang voi vi khuan Erwinia carotovora gay bénh thoi
nhiin trén cay rau cai. Tu cac mAu cai bénh da phan 14p dwoc mot ching vi khuan c6 dic diém tuong tu véi
chung vi khuan Erwinia carotovora. Thong qua 1ay bénh nhén tao trong phong thi nghiém, ching vi khuan nay
dad gy bénh théi nhiin trén rau cai ngot. Bang k¥ thuat PCR véi cap primer dac hi¢u Ec001 da xac dinh dugc
chung vi khuan nay mang gen gy doc giong voi Erwinia carotovora subsp. carotovora. Bén canh do, 82 chung
Streptomyces duge phén lap tir cac vuon trong rau & khu vuc huyén Ca Chi, Thanh Phé H6 Chi Minh. Trong s6
do, bang phuong phap giéng khuéch tan di xac dinh duoc 03 chung Streptomyces c6 kha nang d6i khang voi vi
khuén Erwinia carotovora. Ching CC3.2 ¢6 hoat tinh khang khuén cao dugc x4c dinh bang giai trinh ty gen 16S
rRNA véi cap Primer 27F/ 1492R tuong dong 100% véi loai Streptomyces diastaticus. Khi nuéi ciy trén 9 moi
truong 10ng, ching CC3.2 thé hién kha ning khang khuin cao nhat & méi trudng ISP3 sau 5 ngay khi nudi lic
200 vong/phut & nhiét ¢o 30°C.

Tir khéa: Bénh thdi nhiin, Erwinia carotovora, khuéch tan giéng thach, Streptomyces diastaticus.

MO PAU

Bénh thbi nhiin do vi khuan gay ra la mét trong nhirng bénh gay thiét hai Ién cho nganh tréng trot. Bénh nay phd
bién trén toan thé gi¢i vi gay hai trén nhieu loai cay trong quan trong nhw céc loai cay ho cai (Brassicaceae), ho
ca (Solanaceae) va mot sé loai khac. Bénh gay hai nghiém trong giai doan déng rudng va ciing gay ra ton that
dang ké trong qua trinh bao quan, van chuyé&n va bay ban néng san (Bhat, 2010). Trong sb nhitng tdc nhan gay
bénh thdi nhiin thi vi khudn Erwinia carotovora phd bién hon ca (Bhat, 2010; Perombelom, Van Der Wolf, 2002).
Bénh thdi nhiin gay thiét hai wéc tinh méi nam khoang 15 - 30% gia tri cay trong (FAOSTAT data, 2012). Hién
nay, dé& phong trir cac bénh do vi sinh vat gay nén, néng dan ngay cang phu thuéc nhiéu hon vao héa chat chét
néng nghiép, st dung thudc héa hoc véi liéu lwong cao hon so véi khuyen c4o. Didu nay dan dén dé hinh thanh
tinh khang va phat sinh loai m&i, gay 6 nhiém moi tredong, lam mét can bang sinh thai, tac dong trwc tiép dén strc
khoe con nguoi. Vi vay, viéc giam sir dung thudc hoéa hoc trong phong trir bénh va sir dung nhirng bién phap
sinh hoc than thién vé&i méi trwdng ngay cang tré nén cép thiét hon. Xa khuén la mot trong nhirng tac nhéan
phong trir sinh hoc dwoc nghién clru rong réi, cd nhidu wu diém dbi khang véi mam bénh thong qua nhw kha
nang tiét enzyme ngoai bao, tiét khang sinh, canh tranh dinh dwdng va kich thich sinh truéng cay trdng téng stic
dé khang v&i mam bénh va gop phan tang nang suét cay trdng. Déc biét la cac loai thudc chi Streptomyces dugc
xem |& ngudn san sinh chat khang khu&n nhiéu nhét (Qin et al., 1994). Cac nghién ctru vé& xa khuan cé kha nang
ddi khang véi vi khuan Erwinia carotovora da duwoc cdng bd tir 1au (Kondo, 1975) Viéc tim kiém va st dung cac
vi sinh vat c6 lgi va cac chat cé hoat tinh sinh hoc do vi sinh vat sinh ra dé kiém soat vi khuan gay bénh cay la
mot phwong phap an toan nhét trong viéc kiém soat sinh hoc mam bénh thuc vat va gop phan dinh hwéng st
dung cac chét cé ngudn gbc tw nhién thay thé dan cac thubc bao vé thuyc vat co nguon goc héa hoc, ddc hai voi
moi trwedng va strc khde con nguwdi vao cong tac bdo vé cay tréng va xay dwng nén ndng nghlep an toan va bén
virng. Nghién ctru nay trinh bay két qua chon loc ching Streptomyces ban dia c6 kha néng kiém soat vi khuan
Erwinia carotovora gay bénh trén cay cai nham phat trién ché pham sinh hoc (rng dung trong néng nghiép.

NGUYEN LIEU VA PHUONG PHAP
Chuing vi sinh vat va méi trwong nudi cay

Céac mau cai co cac triéu chung d&c trwng cla bénh théi nhiin thu tai vwdn rau & Lam Bdng, Héc M6én - Thanh
phd H5 Chi Minh dwoc st dung dé& phan lap vi khudn Erwinia carotovora trén méi trwéng chuyén biét Crystal
Violet Pectate.

Céc chiing Streptomyces dwoc phan 1ap tir cac mau dat thu tai cac vwdn tréng rau tai Ca Chi - Thanh phd Hb
Chi Minh.
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Mbi triedng nudi cly vi khuan Erwinia carotovora gdm méi trwdng CVP (Crystal violet pectate) chiva 18g sodium
polypectate, 0,36g sodium hydroxide, 2g sodium nitrate, 0,6g calcium chloride dihydrate, 0,0015g Crystal violet,
0,1g sodium laury sulphate, 4g agar, pH 7,2 + 0,2 va méi trung MHA (Mueller Hinton Agar) gém 5g cao thit, 10g
pepton, 5g NaCl, 20g agar.

Mbi trwérng nubi cay Streptomyces gdm: Gause | (5g tinh bot, 0,59 KoHPO4, 1g KNO3, 0,5g MgSO4, 0,59 NaCl,
0,001g FeSOg4, agar 15g); Gause (5g tinh bét, 0,59 KoHPO4, 1g KNOs, 0,5g MgSOa4, 0,5g NaCl, 0,001g FeSO.);
ISP1 (5g trypton, 3g cao nAm men); ISP2 (5g Pepton from meat, 3g cao ndm men, 10g dextrose); ISP3 (20g oat
meal, 0,001g FeS0O4.7H,O, 0,001g MnCl,.7H,O, 0,001g ZnS04.7H.0); ISP6 (15g Peptone from meat,
5g proteose peptone, 1g cao ndm men, 0,5g Ferric ammonium citrate, 1g K2HPO4, 0,089 Na»S;03); MT1 (0,99
L-Asparagine, 1,59 manitol, 1g K;HPO4, 0,59 KNO3, 0,29 MgS04.7H,0, 0,1g CacCl,.H,O, 0,1g NaCl, 0,01g
FeCls); MT2 (10g bét dau nanh, 10g glucose, 1g CaCOgs, 1g K:HPO4); MT3 (10g sucrose, 0,59 MgS0,4.7H,0,
0,01 g FeS04.7H,0, 1g KoHPO,, 0,5g NaCl); MT4 (30g glucose, 2g cao ndm men, 1g K.HPO,, 1g NaCl, 0,5g
MgS04.7H,0, 0,59 KClI, 0,01g FeSO,).

Phan |ap vi khuan Erwinia carotovora gay bénh théi nhiin trén rau cai

Vi khuén gay thdi nhiin dwoc phan Iap trén moi trudng chon loc Crystal Violet Pectate (CVP). DAu tién khir trung
bé& mat mau than rau bi bénh bang c6n 70% dé loai bo cac sinh vat biéu sinh. C4t nhitng phan than rau bi bénh
thanh cac doan nhd tai diém tiép giap gitta md bénh va moé khde, chon cac mé bénh con méi va cho vao 00| st
va nghién nat bang chay st¥, thém vao cdi khoang 2ml nwéc cat khtr triung. Hut phan dich nghlen cho vao on%
nghlem va dé yén khoang 5 - 10 phut cho lang b6t cdn. St dung 100 ul dung dich pha loang & néng do 102-10
dé cay trang trén dia petri cé chira méi trwong chon loc CVP, 4 & 30°C,sau3-5 ngay quan sat hinh thai khuan
lac va t& bao vi khuan théng qua nhudm Gram. Thu nhan cac khuan lac c6 mau sac, hinh dang, do 16i 16m dac
trwng cla Erwinia carotovora trén mdi trwong CVP dwoc chon dé thwe hién cay thuan sang méi trung MPA VO
cac dac diém bao gdm cac khuan lac c6 mau vang hodc tring, tron, 16i nhay, bong, mép khuan lac tron nhén, té
bao bat mau thuéc nhuém Gram am.

Phuwong phap gay bénh nhén tao dwoc thyc hién theo hwong dan cuta Perombelon va Van Der Wolf (2002)
dé khang dinh kha nang gay bénh cta vi khun. Chung vi khuan phan lap dwoc cay trén moi trwong MPA &
24 - 48 gi®. Thu nhan khuan lac va pha Ioang dat nong do khoang 107 té bao/ml. Cac mau than rau sach bénh
dugc riva sach, ngam 10 phut trong 0,1% nwéc Javel, sau do riva lai 3, I&n v&i nuwéc cat vo trung Dat ¢b dinh cac
mau vao dia Petri c6 gidy thAm wét da dwoc khir trung. Dung pipet cy trich 10 ul dich vi khuan thd nghiém 1én
mau vat. Nwéc cat vo trang dwoc siv dung lam dbi chirng am. Cac dia Petri dwoc G & nhiét do phong, quan sat
va kiém tra sy hinh thanh vét bénh sau 24 gi¢, 48 gi¢r va 72 gior. Cac thi nghiém dwoc 13p lai 3 1an.

Pinh danh chiang vi khuan Ewinia carotovora bang sinh hoc phan te

Phuwong phap dwoc thwc hién theo mo ta trong nghién clu trudc day (Maitham, Ehab, 2013) va v&i cdp moi
Ec001 chuyén biét cho vi khuan Erwinia carotovora subsp. carotovora véi moi xudi (5-CGGTTACGATCAGCGTCTCG- 3)
va moi nguoc (5-GATGTGCCGATGCCGATAC-3'). Phan wng PCR duoc thyc hién véi bwéce bién tinh 5 phat o]
94°C, tiép theo 30 chu ky v&i 94 °C trong 1 phut bat cap & 62°C trong 30 giay, kéo dai & 72°C trong 30 g|a¥ cudi
cung kéo dai & 72°C trong 5 phut va gitr & 10°C dén khi dién di kiém tra két qua. San phdm PCR dwoc kiém tra
trén gel agarose 1%.

Phan lap, sang loc va dinh danh dwoc mét sé ching Streptomyces sinh hop chat cé hoat tinh khang
khuén cao

T cac mAu dat vuon trdng rau & CG Chi, xa khuan Streptomyces dwgc phan lap trén méi trwong Gause | theo
phwong phap cla Vlnogradkl (1952) (trich theo Nguyen Thanh Dat, 2000). Cac dac diém hinh thai, mau sac
khuan lac, cubng bao tir va b& mat bao t&r trén moi trwdng nudi cdy dwoc nhan dién dwa trén phwong phap
Tresner and Backus (1963).

Panh gia kha nang déi khang vi khun Erwinia carotovora ctia cac chiing xa khuan

Kha ning déi khang clia cac chiing xa khuén vai vi khuén E. carotovora dwoc tién hanh dya theo phuong phap
khuéch tan giéng thach. Xa khuan dwgc nudi trén méi trwong Gause, lac 200 vong/phut & 30°C trong 7 ngay.
Dich nuéi céy dwoc li tam 10.000 vong trong 10 phdt, thu lay dich ndi dwgc dich chiét thd. Vi khuan gay bénh
dwoc nudi cay ria trén moi trweong MPA va dugc pha loéng, didu chinh mat do 10° CFU/ml. Dung tam bong trai
100ul vi khuan vao dia petri chtva moi trwvong MPA. Hat 100uI dich chiét thd cho vao giéng thach da duoc tao sén
trén cac dia da dwoc cay vi khuan _gay bénh, G trong 24 gi& & nhiét do 30°C. Dich xa khuan ¢6 kha nang trc ché
sinh trwdng ctia vi khudn dwoc thé hién thong qua dwong kinh vong vo khudn quanh giéng thach (D — d) (mm)
trong d6 D la dwong kinh vong khang khuan va duong kinh 16 thach (mm), d la dwong kinh 16 thach (mm). Thi
nghiém dwoc I3p lai ba 1an, dich méi trwerng nudi cay khéng bé sung xa khuan dwoc 1am dbi chirng am.

Binh danh chiing xa khuan dwa vao viing 16S rRNA chon loc

Chiing Streptomyces chon loc duoc ly trich DNA tong s6 theo phwong phap md ta béi Marmur (1961) Khuéch dai
doan gen 16S rRNA cla chlng Streptomyces bang phan (rng PCR tir DNA tdng sb st dung cap primer 27F va
1492R 1an lwot c6 trinh ty: 5-AGAGTTTGATCCTGGCTCAG-3’ va 5-ACGGCTACCTTGTTACGACTT-3". Phan (rng
PCR dworc str dung mét chu ky bién tinh 5 phat & 94°C, 30 chu ky véi 94 °C trong 1 phut, bét cap & 62°C trong
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30 gidy, kéo dai & 72°C trong 45 giay, cudi cting kéo dai & 72°C trong 5 phut va gity lanh & 10°C dén khi chay dién di
kiém tra két qua San phdm PCR dU’GC dién di phan tach trén gel agarose 1% & 100V sau 30 phut, chup anh gel ghi
nhan két qua, giai trinh tw san pham sau PCR. Mtrc do tuong ddng vé trinh tw gen ma hoa 16S rRNA clia ching
nghién clru dwoc so sanh v&i cac chiing da cong b trén ngan hang gen bang cong cu BLAST.

Khao sat méi trwong va théi gian nudi cdy anh hwéng dén mire do khang khuan cda chiing Streptomyces
chon loc

Chung Streptomyces chon loc dwgc nudi trén 9 loai moéi trwdng 16ng gém: GAUSE, ISP1, ISP2, ISP3, ISP6, MT1,
MT2 va MT3, MT4. Hat 2ml dich xa khuan cho vao 200ml mdi trwdng chiva trong chai (V = 500ml). Céc chai
dwoc nubi trong didu kién lac 200 vong/phut, 30°C trong 4 ngay. Dich khuan duwoc li tam & 10.000 véng trong 10
phat & 4°C. Mirc dd khang khuan dugc xac dinh béi dwdng kinh vong dbi khang véi Erwinia carotovora. Khi xac
dinh méi trwéng dinh dudng thich hop, thoi gian tang sinh thich hop dé thu dwoc dich xa khuan khang khuén tét
nhét ciing can xac dinh. Dich nudi cay (2ml) dwoc trich ra & cac thdi didm 0, 1, 2, 3, 4, 5, 6, 7 ngay nudi cly va
danh gia mirc d6 khang khuan théng qua dwong kinh vong déi khang véi Erwinia carotovora. Béng thoi kiém tra
s6 lwong té bao séng thong qua phuwong phap cay trén bé mat dia thach Gause |. O mdi thdi didm khao sat va
moi trwdng nudi cdy, thi nghiém dwoc b tri ngau nhién va lap lai 3 1an.

KET QUA VA THAO LUAN

Phan lap vi khuan gay bénh théi nhiin

T céc mau cai bi bénh thu tai Lam Bdng, Hoc Mén - Thanh phé H& Chi Minh, chiing vi khudn SR1.1.1 dwogc phan lap
trén moi trwdng chon loc CVP. Khuén lac ¢ mau trdng xam, hinh dang tron, bé méat 16m (Hinh 1A). Trén moi trwong
MPA khun lac c6 mau vang, tron, 16i nhay, béng, mép khuan lac tron nhén (hinh 1B), t& bao bat mau nhuém Gram

am, té bao hinh que ngan, xép riéng & (Hinh 1C). Hinh thai ctia vi khuén quan sat duoc twong dong véi nhing mo ta
clia Doolotkeldieva va dong tac gia (2016) va Perombelon va Van Der Wolf (2002) vé Erwinia.

Hinh 1. Hinh thai khuan lac vi khuan SR1.1.1 trén méi trwedng CPV (A),
MPA (B) va hinh théi vi khuan sau khi nhuém Gram (100X).

Chung vi khudn SR1.1.1 dwgc st dung lay bénh nhan tao trén than cay cai ngot. Khu vc nhidm khudn tré nén
mém va dm wét, bé mat it bi bién dang va qua thoi glan vét bénh tré nén nhay nhua, lan réng khap mét than cay
va ¢6 mui khé chiu (Hinh 2). Triéu chirng nay twong ddng véi md ta ctia Walker va déng tac gid (1994); Agrios
(2006). Nghién ctvu ctia Perombelon va Van Der Wolf (2002) cho biét, tinh déc clia vi khu&n Erwinia sp. gay bénh
trén cay tréng dwoc xac dinh la do cac enzyme pha v& thanh té bao clia cay, gay tdn thuwong va giai phong chét
dinh dwéng cho sy phat trién ctia vi khuan.

24 gioy 48 gioy 72 gio

SR1.1.1

BC ()

Hinh 2. Lay bénh nhan tao ching vi khuan SR1.1.1 trén cay cai ngot
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Pinh danh chang vi khuan gay bénh
P& xac dinh chidng vi khuép SR1.1.1 c6 phai la Erwinia carotovora subsp. carotovora, trong nghién ctru nay
chuing t6i da s dung cap moi Ec001 nham khuéch dai mot doan DNA chuyén biét kich thwéc 312 bp.

Size (bp) Marker SR1.1.1

10037

1000

400
312bp

200

Hinh 3. Két qua dién di san phadm PCR véi cap primer Ec001

Két qua dién di sdn phdm PCR chiing SR1.1.1 cho san phdm 1a 1 doan DNA duy nhét va cdp mdi Ec001 da
khuéch dai mét doan gen chuyén biét cé kich thwéc khoang 312 bp. Két qua nay phu hgp véi nghién clru clia
Maitham va Ehab (2013) (Hinh 3). Tt két qua nay chung t6i khdng dinh rang, chiing SR1.1.1 phan lap dwoc 1a vi
khuan Erwinia carotovora gay bénh théi nhiin trén cay cai ngot.

Phan lap, nhan dién so boé dwoc mét s6 ching Streptomyces

Tir cac mAu dét thu thap & cac vuon trong rau tai Ca Chi - Thanh phd HO6 Chi Minh da phan Iap duoc 82 ching
Streptomyces véi ddc diém hinh thai va mau sic khuan lac khac nhau. Mau séc cua hé soi khi sinh duoc xac
dinh dwa vao bang mau chi Streptomyces cla Tresner and Backus (1963). Trong s6 82 chling Streptomyces

phan lap dwoc cé 5 nhdm mau xuét hién véi sb lweng va ti 18 khac nhau gdm mau trang (39,02%), mau vang
(21,95%), mau xam (20,73%), mau xanh (15,85%), mau héng (2,44%) (Hinh 4).

®jo ]

Trang vang Xanh Hong

Hinh 4. Anh dai dién cac nhém mau Streptomyces phan lap dwoc
Sang loc chiing Streptomyces cé kha ning déi khang véi vi khudn Erwinia carotovora

Két qua thi nghiém béng phuwong phap khuéch tan giéng thach da thu dwoe 3 ching CC3.2, CC12.3, CC13.2
c6 kha nang dbéi khang vi khudn twong déi manh véi dwdng kinh vong vo khuan dat 1an luot 12 11,5 + 0,07;
8,12 + 1,04; 6,64 + 0,53. Ching CC3.2 c6 biéu hién hoat tinh manh nh4t nén dwoc lva chon dé tién hanh cac thi
nghiém tiép theo.

Pic diém hinh thai cia ching CC3.2

Chang CC3.2 dwoc cay trén méi trwéng Gause | va nudi trong 7 ngay & 30°C tao thanh khuén lac c6 dang tron,
bé& mé&t xU xi. Mau séc khuén lac thay ddi theo thdi gian nudi cdy, & 1 - 5 ngay dau nudi cdy khuan lac cé mau
trdng, hinh tron, kich thuwéc 2 - 3 mm bé mat kho, xu xi, tv ngay tht 5 tré di khuén lac bat dau chuyén dan sang
mau hdng hodc xam vé&i dwdng kinh khodng 2 - 4 mm, trung tdm khuén lac 1i 1&n, vién ngoai c6 mau trang. Mét
dwéi khuén lac phéng, khuan ti co' chat ban dau c6 mau vang va dan chuyén sang mau h6ng. Quan sét so bd
hinh thai soi Streptomyces bang kinh hién vi quang hoc & d6 phong dai 1000 lan, két qua cho thay sau 72 giv
nudi cdy chiing CC3.2 bat dau hinh thanh bao td&. Chubi bao t&r ngan, cd 3 dén 10 bao tlr cho méi chu0| trén moi
chubi chinh cé sy phan nhanh dang chum 2 - 5 nhanh, cac chudi bao i thdng, udn cong, mét sé c6 dang xoén
khong déu cho thay cé dac diém dién hinh cla chi Streptomyces (hinh 5).

Mat truwéc Mat sau Chubi bao tr
A B

Hinh 5. Dac diém hinh thai khuan lac (A) va chudi bao tir (B) ctia chiing CC3.2
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Dinh danh chiing Streptomyces CC3.2

Phan L’mg PCR duwoc thuc h'ién v&i cap primer 27F yé 1492R nham khuéch dai vung 16S rRNA cla ching
CC3.2. Két qua dién di cho thay phan trng PCR da khuéch dai 1 bang DNA kich thwéc khoang 1500 bp (Hinh 6).

Size (bp) Marker CC3.2

10000

1500
1000

100

Hinh 6. Két qua dién di san phdm PCR viing 16S rRNA chiing CC3.2

Trinh tw DNA dwoc x& ly nhd chuong trinh GENE DOC, va so sanh véi trinh tw ¢é sén tir Genbank, cho thay
ching CC3.2 twong déng hoan toan v&i loai Streptomyces diastaticus véi ti 16 100%. Céac loai thudc chi
Streptomyces duwoc biét 13 cac nhan té kiém soat sinh hoc trc ché ngudn vi sinh vat gay bénh tir dat. Xa khuan
Streptomyces diastaticus la loai dwoc phan lap tir dat, san sinh enzyme a-L-Arabinofuranosidase, hai loai khang
sinh polyene macrolide, rimocindin va CE-108 va chat khang ndm gém olidomycin A va C.

Mbi trwéng nudi cdy thich hop cho chiing CC3.2 phat huy kha nang déi khang vi khuan

Trong qua trinh I1én men, viéc Iwa chon moi trwdng thich hop dong vai tro hét strc quan trong déi v&i sw phat trién
cla vi sinh vat dé thu nhan hoat chat khang khuén. D& chon dwoc méi trwdng 1én men dap tng yéu ciu trén,
chiing Streptomyces CC3.2 dwoc nudi trén 9 loai méi trwdng co' ban. Sau 4 ngay nudi, mirc do khang khudn
dwoc danh gia bdng kich thuwdc vong vo khuan trinh bay & Hinh 7 va Bang 1.

Bang 1. BPwéng kinh vong vé khudn ctia chiing CC3.2 trén cac moi trwong khac nhau sau 4 ngay nudi cay

DPwong kinh vong vé khuan

STT Moi trwon L
9 Erwinia carotovora (mm)

1 GAUSE 12,47 + 0,22
2 ISP3 15,22 + 0,28
3 MT1 9,18 £ 0,41
4 MT4 4.84+0,38
Mat
trwoc
Mat sau

GAUSE ISP3 MT1 MT4

Hinh 7. Vong v khuan ctia chiing CC3.2 trén cac méi trwéng khac nhau sau 4 ngay nudi cay

Tir két qua trén cho thdy, trong 09 mai truong nudi cdy, chiing CC3.2 sinh trdng va khang khuén trén 4 moi
trwong gom GAUSE, ISP3, MT1, MT4. Chiing CC3.2 c6 hoat tinh cao nhat khi nuéi cay trén moi trwong ISP3 véi
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dwérng kinh vong vé khuan dat 15,2 mm cao hon so v&i ba méi trweéng con lai. Tir két qua nay da chirng té réng
chiing CC3.2 c6 kha nang san sinh cac chat chuy&n héa cé hoat tinh sinh hoc trong diéu kién méi trudng khac
nhau, cac thanh phan mai trwdng 1&n men ciing c6 &nh hudng nhidéu dén kha ndng hinh thanh hoat chét déi
khang ctia xa khuadn nhw nhiéu nghién ctru da khdng dinh. Co ché kich hoat san sinh hop chéat khang khuan
trong méi trwdng chwa dwgc tim hiéu rd & vi khuan, tuy nhién co thé cac thanh phan khac nhau trong cac moi
trwéng hoat déng nhw cac tin hiéu héa hoc. Céc tin hiéu nay gén vao céc thu thé twong (rng véi t& bao vi khuan
dan dén sy thay ddi ndng do Ca+, cac hormon, cac gbc tw do ndi bdo. Sy thay ddi nay kiém soat sy phién ma
cac nhém gene chiu trach nhiém sinh tdng hop cac hgp chat thir cAp va tac dong théong qua nhan té kich hoat
phién ma clia cac nhém gene nay (Abdelmohsen et al., 2015). V&i muc dich Iwa chon moi trwdng [én men thich
hop cho qua trinh sinh tbng hop hoat chét khang vi khuén, cén clr vao két qua nay nhan thdy méi trwéng ISP3 1a
méi trwdng twong ddi don giadn va thich hop nhat nén duoc str dung dé tién hanh cac thi nghiém tiép theo.

Thei gian nudi cay thich hop cho chiing CC3.2 dat kha ning khang khuan cao nhat

Tur két qua thu dwoc & trén, mdi trwdng ISP3 dwoc sir dung nudi cdy ching CC3.2 va xac dinh thoi didm két thic
lén men thu hdi hop chét khang khudn cao nhét. Ching Streptomyces CC3.2 dwgc nudi lac trong binh chira moi
trweng 18n men ISP3 véi ti 18 gidng 2% (v/v) va thuc hién khao sat thdi gian Ién men trong 7 ngay dé sinh hgp
chét khang khuan cao nhét, ddng thoi xac dinh sé lwong té bao sbng trong méi trwdng théng qua sb lwong khuan
lac hinh thanh (Hinh 8 va Bang 2).

Bang 2. Bwéng kinh vong vo khuén va sé lwong té bao cua ching CC3.2 nudi trong méi trwéng ISP3 theo thoi gian

Thoi gian Pwong kinh vong vé khuan S6 lwong té bao chiing CC3.2
(ngay) Erwinia carotovora (mm) (CFU/mI)
0 0 1.93 x 10’
1 0 2.02 x 10°
2 10,19 + 0,15 2.46 x 10°
3 12,98 + 0,25 2.19 x 10°
4 15,04 + 0,28 2.91x 10°
5 16.91 + 0,32 1.35x 10°
6 15,71 + 0,40 2.46 x 10°
7 15,15 + 0,27 2.89 x 107

Sau 2 ngay nudi ciy, kha nang khang khuén cta chiing CC3.2 da xuét hién va tadng din dat cao nhat & 5 ngay
sau nudi cay (16.91 mm) va gidm dan & ngay th 6 va 7. &’ Streptomyces, cac hop chét khang khuan thwong do
cac nhém gene trong nhém chiu kiém soat béi cac nhan t6 bén trong va bén ngoai cluster. Viéc sinh hop chét
khang khuan thudng xay ra & giai doan sau qua trinh tang trwéng khi cé sw thay déi v& mat hinh dang khuan ty
so cap sang khuén ty thi c&p va hinh thanh bao tt. Hop chét khang khudn do chiing CC3.2 san sinh ra thé hién
ré do s tang gidm s6 lwong té bao. Do vay, co thé dirng Ién men sau 5 ngay nuéi dé dat hiéu qua khang khuan
cao nhat.

Mat trwdc Mat sau

Hinh 8. Vong vé khuan cuia ching CC3.2 sau 05 ngay nudi cay

KET LUAN

Tw 82 ching Streptomyces phan lap da xac dinh dwgc 3 ching Streptomyces c6 kha nang dbi khang vi khuan
Erwinia carotovora gay bénh théi nhiin trén cay rau cai ngot, trong do, ching CC3.2 cé hoat tinh manh nhét. Két
quéd dinh danh trinh ty vung 16S rRNA cho thay chung CC3.2 tvong dong véi loai Streptomyces diastaticus.
Chung CC3.2 phét trién va khang khuén tot nhét khi nuéi cdy trén mai truong IPS3 sau 5 ngay nudi trong didu
kién nuéi lac 200 vong/phut tai nhiét do 30°C. Két qua trong nghién ctru cho thay chung CC3.2 (Streptomyces
diastaticus) co,tlem nang &ng dung trong klem,soat sinh hoc bénh théi nhiin trén cay cai. Chinh vi vay, dé dat
dwoc nhivng két qua cao hon cac nghién clru tiép theo sé tap trung khao sat cac dieu kién 1én men khac nhw ti 1é
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tiép gidbng, pH, nhiét do, va tbi wu cac didu kién nudi cdy dé tang kha nang sinh hoat chat khang vi khuan Erwinia
carotovora, xac dinh hgp chat khang khuan sinh ra tir ching nay.

Loi cam on: Cdm on Trung tam Cong nghé Sinh hoc Thanh phé H6 Chi Minh da hé tro todn b kinh phi va mdy méc, trang
thiét bi dé ching t6i ¢ thé hoan thanh nghién ciu nay.
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SCREENING FOR Streptomyces STRAINS HAVE THE ABILITY TO
ANTAGONIZE Erwinia carotovora CAUSING SOFT ROT DISEASE

Nguyen Thi Ngoc Bich™? Le Thi Mai Cham®, Ha Thi Loan®, Nguyen Vu Phong?®

! Biotechnology Center of Ho Chi Minh City
2 Department of Biotechnology, Nong Lam University Ho Chi Minh City

SUMMARY

Soft rot disease is a common disease in almost vegetable species. The Erwinia carotovora bacteria is known as
one of the major pathogens. This study was aimed to isolate and screen for Streptomyces strains possessed the
antagonism capacity against Erwinia carotovora causing soft rot disease in vegetables. From infected vegetable
samples, one isolated bacterial strain that has characteristics similar to Erwinia carotovora. Through the in vitro
test, it was shown that this strain causes soft rot disease to the host plant Brassica integrifolia. Using a specific
primer for molecular identification, this isolated strain was confirmed that is Erwinia carotovora subsp.
carotovora due to the presence of a pathogenic gene in its genome. Besides, 82 Streptomyces strains were
isolated from vegetable farming sites in Cu Chi district, Ho Chi Minh City. Among them, three Streptomyces
strains showed the antagonist ability towards Erwinia carotovora through the well diffusion method. The highest
antibacterial activity CC3.2 strain was homogeneous 100% with Streptomyces diastaticus by sequencing the 16S
rRNA gene with primers 27F/1492R. By culturing on nine liquid media, the CC3.2 strain possessed the highest
antibacterial activity in the ISP3 medium, shaking 200 rpm at 30°C after five days.

Keywords: Soft rot disease, Erwinia carotovora, well diffusion method, Streptomyces diastaticus.
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