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TUYEN CHON VA PINH DANH CHUNG XA KHUAN CO HOAT TiNH
KHANG NAM GAY BENH THUC VAT

Nguyén Viét Hung, P Thi Hién, Nguyén Manh Tuin"
Truong Pai hoc Nong Lam - DH Thai Nguyén

TOM TAT

Véi muc tiéu sang loc dugc ching Streptomyces sinh hoat chat khang nim tiém nang trong kiém
soat cac bénh do nam giy ra ¢ thyc vat. Chung P5-1 ¢ kha nang e ché manh nhat ca hai chung
nam gy bénh thuc vat (Fusarium oxysporum va Phytophthora CapSICI) tir 379 chung giong xa
khuan phan 1ap. Hoat chat khang nam tong sb cia chung P5-1 ¢c6 mau vang, tan tot ¢ trong nudc
va tc ché sinh truong nam Fusarium oxysporum va Phytophthora capsici lan luot 1a 8 va 16
pg/ml. Bao tr cia chung P5-1 dang théng, hinh elip, bé mat nhin, kich thudc 0,8 x 1,0 pm. Phan
tich trinh ty gen 16S rRNA cua chung P5-1 xac nhan chung P5-1 1a mt thanh vién thudc chi
Streptomyces, c6 mirc do twong ddng cao nhat (99,64%) véi chung Streptomyces pratensis ch24T
(JQ806215), ching P5-1 dugc dat tén 1a Streptomyces pratensis P5-1 (MK652886). Ching xa
khudn P5-1 dugc coi 1a Gmg ctr vién tiém ning dé phat trién ché pham sinh hoc str dung trong kiém
soat bénh & cay trong.

Twr khéa: Streptomyces; hoat chat khang néam; kiém sodt bénh sinh hoc; bénh ndm; hoat chdt sinh
hoc ty nhién.
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ABSTRACT

Our aim to find potential Streptomyces species producing antifungal compound for biocontrolling
fungal diseases of plants. Strain P5-1 have the strongest ability to inhibit both Fusarium
oxysporum and Phytophthora capsici among the 379 actinomycetes isolated previously. Total
antifungal compound is yellow color, well soluble in water and inhibits growth of Fusarium
oxysporum and Phytophthora capsici ranging from 8 and 16 pg/ml, respectively. Spores of strain
P5-1 are straight, ellip-shape, smooth surface, spore size of 0.8 x 1.0 um. Analysis of 16S rRNA
gene sequence of strain P5-1 confirmed that strain P5-1 is a member of the genus Streptomyces,
has the highest similarity (99.64%) to Streptomyces pratensis ch24" (JQ806215), was named as
Streptomyces pratensis P5-1 (MK652886). Strain P5-1 could considered a potential candidate for
development of probiotics application for treating fungal pathogens in plants.
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1. Pat van dé

Kiém soat dich bénh & cay trong 1a mot trong
nhilng van d& quan trong nhat ddi véi san
xuat néng nghiép. Co hai giai phap chinh dé
kiém soét dich bénh & cay trong, sir dung hoa
chét bao vé thuc vat hodc sir dung vi sinh vat
dbi khang. Véan dé ton du cua hoa chat bao vé
thuc vat khong nhiing truc tiép lam giam gia
tri cia san pham néng nghiép, ma con dé tiem
an rat nhiéu rui ro cho sirc khoe con nguoi va
moi truong sinh thai. Han ché tbi da viéc sur
dung thudc bao vé thyuc vat laxu thé, ap dung
& hau hét cic nudc c6 nén san xudt nong
nghiép trén thé gisi. Hoat chit sinh hoc khang
nam hodc khang khuén 1a chat “chéng lai su
séng”, duoc sinh ra tir sinh vat nhan so hodc
nhén chuén, c6 kha nang tiéu diét hodc trc ché
sinh truéng vi sinh vat dich. Penicillin la
khang sinh ty nhién dau tién dugc phat hién
va mo ra “ky nguyén vang” vé nghién ciru
kham pha hoat chat sinh hoc tu nhién vao
nhimg nam 1940~1950 [1]. Hoat chat sinh
hoc dugc ung dung rong rai ¢ tat ca cac linh
vyc ciia cudc séng. Trong san xuat nong
nghiép, st dung cic chung vi khuan sinh
khang nam/khang khuén tiém ning duogc coi
la “chia khoa” quan trong trong quan ly dich
hai tong hop & céy trong thay vi lam dyung hoa
chat bao vé thuc vat [2], [3]. Nam Fusarium
spp. va Phytophthora spp. Ia tac nhan chinh,
thuong gip gdy bénh thdi ré & cy trong, voi
ty 16 géy bénh tir 50 dén 100%, lam giam
nang suét it nhat trén 54% [4].

Streptomyces 1a vi khuan Gram dwong, c6
mit da dang & trong dat. Cac khang sinh ty
nhién tach chiét tir chi Streptomyces déng gop
hon 70% cac khang sinh quan trong st dung
trong cudc song [5]. Cac hoat chat khang ndm
quan trong sinh ra boi cac ching
Streptomyces dugc biét nhu nystatin (tir
chuing Streptomyces noursei), amphotericin B
(Streptomyces  nodosus) va  natamycin
(Streptomyces natalensis) [6]. Trong nghién
clru nay, chung t6i da sang loc dugc chung xa
khudn P5-1, c¢6 thé dugce xem xét 13 ing vién
tiém nang trong kiém soat bénh do nim gay
ra & ciy trong.

2. Vit liéu, méi trudong va phuwong phap
nghién ciru

2.1. Vit liéu va méi truwong nghién ciru
Ching ndm kiém dinh va cdc ching
Streptomyces:

Céc ching nim kiém dinh bao gom Fusarium
oxysporum KACC 41083 va Phytophthora
capsici KACC 40483 dugc cung cip boi ngan
hang chiing giéng Han Qudc (KACC: Korean
Agricultural Culture Collection).

Céac chung Streptomyces (379 chung) duogc
phan 1ap tir nghién ctru cta D6 Thi Hién [7],
dugc luu gitr trong glycerol ¢ -80°C. Cac
chuing Streptomyces dugc hoat hoda trén moi
truong R2A (17209, Sigma Aldrich) & 28°C.
Moi truong sur dung:

Moi truong PDA (g/1: Dich chiét khoai tay,
200; Dextrose, 20; Thach, 20, pH = 5,6~6),
moi truong R2A (g/l: Proteose peptone, 0,5;
Yeast extract, 0,5; Casein, 0,5; Glucose, 0,5;
Soluble starch, 0,5; Dipotassium phosphate,
0.3; Magnesium sulphate, 0,024; Sodium
pyruvate, 0,3; Nudc cat 1 lit; pH 7,2). Moi
truong Gause 1 (g/l: tinh bot, 20; KNOs, 1;
NaCl, 0,5; K:HPQOg, 0,5; MgS04.7H-0, 0,5;
FeS0..7H:0, 0,01; nudc cat 1 lit; pH=7,4).
Moi truong ISP (Inorganic Salt Starch Agar) -
4 (g/l: Tinh bot, 10; KyHPO4 1,
MgS04.7H,0, 1; NaCl, 1; (NH4)2SO. 2;
CaCOs;, 2g; nudc cat 1 lit; pH = 7). Moi
truong Tryptic Soy Broth (TSB) (Becton
Dickinson France).

Cdc thiét bi chinh cho nghién ciru:

Tu an toan sinh hoc cip hai (NU-425-400E,
Nuaire, M¥), ti lanh -20°C (Freezer Eco 130,
Fiocchetti, Y), ti lanh sau -80°C (ILS-
DF8517E, Nuaire, M¥y), may ly tdm lanh
(Mikro 220R, Anh), may quang phd dinh
luong DNA (Biomate 3, Thermo, M¥), may
nhén gen/PCR (Veriti, Thermo, My), may
dién di ngang (Cleaver Scientific, Anh).

2.2. Phwong phdp nghién ciru

Phuong phdp sang loc kha ning khdng nam
tir bo chung Streptomyces:

Cac chung Streptomyces bao quan ¢ -80°C
trong glycerol, dugc hoat hoa trén moi trudong
thach dia R2A & 30°C trong 5 ngay. Bao ti
ciia hai ching nidm Fusarium oxysporum
KACC 41083 va Phytophthora capsici
KACC 40483 dugc chuan bi & mat do khoang
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10° bao ti/ml, 100 pl dich bao tir ciia mdi
ching nim dugc cdy trai 1én bé mat dia thach
mdi truong PDA (sir dung dia petri duong kinh
90 mm). Cac chung Streptomyces sau khi hoat
héa dugc chidm diém trén bé mat moi trudng
PDA c6 chira chiing nim kiém dinh. Kiém tra
kha nang dbi khang (hinh thanh vong tc ché
nam sinh truéng) & 25°C trong 7 ngay.
Phirong phdp tach chiét hoat chat khing nam
tong so cua ching P5-1:

Chung xa khuan duoc nudi ciy trong 1 lit moi
truong Gause I & 30°C, toc do lic 150
vong/phut trong 7 ngay. Sau 7 ngay Ién men,
ly tim loai bo sinh khoi té bao. B sung ethyl
acetate vao dich ly tam (ty 1€ 1:1, v/v). Thu
nhan pha ethyl acetate, qua trinh tach chiét
duoc lap lai thém 2 lan. Loai bo ethyl acetate
bang may cd quay chan khong ¢ 40°C, hoa
cin vao trong nudc cdt vo trung, loc qua
mang loc 0,2 pm va dong kho. Bao quan bot
hoat chat khang nam tong s & -20°C cho céc
nghién ctru tiép theo.

Pdnh gid hoat tinh khing nam (MICx) ciia
dich chiét khang nam tir ching P5-1:

Bot hoat chit khang ndm duoc hoa vao dung
moi dimethyl sulfoxide ¢ dai ndng do khac
nhau. Cac budc tién hanh theo mé ta cua
Alastruey-Izquierdo [8], sur dung
amphotericin B (A4888, Sigma Aldrich) la
dbi ching duong. Két qua thi nghiém dugc
ghi nhan ¢ 25°C, 48 gio.

Bdc diém bdo tir ciia ching P5-1:

Chung P5-1 dwoc nudi cdy trén moi truong
ISP-4 & 30°C trong 21 ngay. Hinh thai bao ti
dugc quan sat du6i kinh hién vi dién tir quét
SEM (Scanning Electron Microscope).

Dinh danh, phdn logi chung P5-1:

Nuoi cdy chung P5-1 trong méi trudng TSA &
30°C, 24 gio, 150 vong/phit. Ly tdm loai bd
dich thé, thu nhan sinh khéi t€ bao dé tach
chiét DNA tbng sd theo phuong phap cia
Sambrook [9]. Trinh ty gen 16S rRNA dugc
khuéch dai bang phuong phap PCR sir dung
cap moi 27F (5°-
AGAGTTTGATCMTGGCTCAG-3) va
1492R
(5’TACGGYTACCTTGTTACGACTT-3")
[10]. San phdm PCR duoc kiém tra trén gel

agarose 1% va gui doc trinh tu tai cong ty
Macrogen (Han Qudc). Trinh tu gen 16S
rRNA cua chung P5-1 dugc so sanh véi cac
chung vi khuan da cong bd sir dung phan

mém EzTaxon server
(https://www.ezbiocloud.net/), dugc dang ky
trén ngan hang GenBank

(https://www.ncbi.nlm.nih.gov/nucleotide/).
So dd phan loai ciia ching P5-1 dugc xdy
dung dua trén ph?m mém MEGA X 10.1
(https://www.megasoftware.net/).

3. Két qua va thao ludn

3.1. Sang lpc cdc chiing xa khuin khing
nim Fusarium oxysporum va Phytophthora
capsici

Tir 379 ching xa khuan dugc phan lap tur
trudce, ching téi da sang loc dugce ching P5-1
thé hién hoat tinh dbi khang manh nhit ca hai
chung ndm gdy bénh thuc vat Fusarium
oxysporum va Phytophthora capsici, dudng
kinh vong khang ndm lan luot 1a 13,5 va 10
mm (Hinh 1A, B). Bén canh d6, chung P5-1
{rc ché sinh truong ca bdn loai vi khuan kiém
dinh bao gom Staphylococcus epidermidis
ATCC 14990, Staphylococcus aureus ATCC
6538, Bacillus subtilis ATCC 6051A va
Bacillus anthracis KEMB 211-146 [7]. Két
qua nghién ctru cua Lé Thi Hién [3] d4 tuyén
chon duoc hai ching xa khuén Streptomyces
albofaciens NA1l va Streptomyces
roseosporus HN6 tir dat, ddy 1a hai chung
tiém nang trong kiém soat cac bénh gay hai ¢
cdy trong do Fusarium  oxysporum,
Botryosphaeria  dothidea, = Phytophthora
capsic gay ra. Gan day, nhom nghién ctru ciia
Luu Tran Pong va cong su [11] da sang loc
dugc chung Streptomyces hydrogenans
VTCC 41117 thé hién hoat tinh d6i khang ca
05 loai nim giy bénh & thuc vat, bao gdm
(Phytophthora  capsici VTCC 31701,
Alternaria sp. VTCC 31702, Botrytis cinerea
VTCC 31703, Collectotrichum
gloeosporioides VTCC 31705, Fusarium sp.
VTCC 31704).

Bio tir cua chung P5-1 dang thang, bao tir c6
hinh elip, bé mit bao t nhan, kich thudc 0,8
x 1,0 um (Hinh 1C). Pay la dic diém hinh
thai dién hinh cta cac thanh vién thuge chi
Streptomyces da dugc mo ta [12].
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Hinh 1. Hoat tinh khding niam ciia chiing P5-1 bang phwong phap cdy cham diém trén méi trieong PDA sau

5 ngay nuéi cdy ¢ 25°C. Fusarium oxysporum KACC 41083 (A); Phytophthora capsici KACC 40483 (B);
Hinh thai bao i, thanh bar, 5 um (C)

3.2. Tdch chiét va danh gid hoat chit khing
ném téng sé (MICy)

Hoat chat khang nam tong sb (KSTS) cua
ching P5-1 ¢6 mau vang tranh, thu duogc
2,15g hoat chat sinh hoc tir 1 lit mdi trudng
Gause I. Kha ning d6i khang hai loai nAm gay
bénh & cdy trong cua KSTS tir ching P5-1
dao dong tir 8 dén 16 ug/ml (Bang 1). Nghién
ctru cia DS Thi Tuyén [13] di tuyén chon
duoc chung Streptomyces sp. HT17.8, dich
chiét hoat chat cua ching HT17.8 thé hién
hoat tinh manh dbi vé6i hai ching ndm
Fusarium oxysporum va Fusarium solani lan
luot 14 19 va 20 mm. Tuong tw, Dich chiét
hoat chat khiang ndm tr hai ching
Streptomyces sp. XK3 va Streptomyces sp.
XK28 c6 kha niang trc ché ca ba loai ndm
bénh ¢ thuc vat (Fusarium solani,
Phytophthora sp. va Fusarium oxysporum)
v6i duong kinh vong khang nam dao dong tir
10 dén 20 mm [14].

Bang 1. Két qua danh gid nong do hoat chit
khang nam cua ching P5-1 irc ché sinh truong
hai ching nam gdy bénh o thuc vdt

Gia tri MICoo (ug/ml)

Chung nim KSTS _ Amphotericin B

Fusarium oxysporum

KACC 41083 8 2
Phytophthora capsici 16 4
KACC 40483

3.3. Dinh danh, phén loai chiing P5-1
Chung t6i da thu nhan dugc DNA tong sb clia
chung P5-1 ¢6 ndng d6 785 pg/ml véi chi sd

Aol Azgo 12 1,82 va Azeol Az 12 1,84. Két qué
kiém tra trén gel agarose 1% cho thiy c6 1
bang va khong bi dut gay (Hinh 2A)

M P5-1
kb

Hinh 2. Hinh anh dién di DNA t6ng sé
(A), san pham PCR khuéch dai gen ma héa 16S
rRNA B) ciia chung P5-1 trén gel agarose 1%. M:
marker, 10kb
San pham PCR khuéch dai gen ma hoa 16S
rRNA ciing xuat hién 1 bang, c6 kich thudc
khoang 1,5 kb (Hinh 2B). Trinh tu gen 16S
rRNA cua ching P5-1 sau khi doc trinh ty c6
chiéu dai 1a 1483 bp va dugc diang ky trén
ngan hang GenBank véi mi s6 truy nhap la
MK652886. Két qua so sanh sy tuong dong
gitra trinh ty gen 16S rRNA cua ching P5-1
Vv6i cac ching vi sinh vat di cong bd thong
qua phan mém Eztaxon server cho thiy ching
P5-1 ¢6 muc do tuong ddng cao nhat
(99,64%) vai chung Streptomyces pratensis
ch24™ (M s6 gen 16S rRNA: JQ806215). Vi
tri phan loai ctia chung P5-1 dugc xac nhan
thudc chi Streptomyces (Hinh 3). Dua vao
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ngudng chin (>98,7%) vé su tuong dong cia trinh tu gen 16S rRNA véi cac loai Streptomyces
dd cong bo [15] va vi tri trong so d6 tién hoa, chung P5-1 dugce nhan dién 1a mot thanh vién thudc
chi Streptomyces, dugc goi tén 1a Streptomyces pratensis P5-1.

67| Streptomyces badius NRRLB-2567" (AY999783)

92 | Streptomyces sindenensis NBRC 33997 (AB184759)

93

68

100

I Streptomyces parvus NBRC 33887 (AB184756)
Streptomyces pluricolorescens NBRC 128087 (AB184162)
— Streptomyces yanii [FO 146697 (AB006159)

Streptomyces pratensis ch24 (1Q806215)

Streptomyces sp. P5-1 (MK652886)

i Streptamyces fulvorobeus NBRC 13897 (AB184711)

6 LSn'epram}‘ces puniceus NBRC 128117 (AB184163)

Streptomyces anulatus NRRLB-2000T (DQ026637)

75

Streptomyces globisporus subsp. globisporus NBRC 128677 (AB184203)

LSH'eprorrU'ces rubiginosohelvolus NBRC 129127 (AB184240)
Streptomyces hunaelactis MM109T (KM207217)

0.01

Arcanobacterium haemolvticum CIP 1033707 (AJ234059)

Hinh 3. So d6 phd hé ciia ching P5-1 véi cdc lodi Streptomyces gan nhdt dwa vdo trinh tir gen 16S rRNA.
Chiing Arcanobacterium haemolyticum CIP 1033707 (AJ234059) la ngoai chi Streptomyces.
Thanh bar: 0.01

4. Két luan

Tuyén chon dugc chung P5-1 tir 379 ching xa
khuan c6 hoat tinh manh nht trc ché sinh truong
ca hai chung nim gy bénh thyuc vat (Fusarium
oxysporum va Phytophthora capsici), vdi gia tri
MIC dao dong tir 8 dén 16 pg/ml.

Chung P5-1 ¢6 chudi bao tir dang thang, bao
tir ¢6 hinh elip, bé mit bao tir nhin, kich
thuée 0,8 x 1,0 um. Phan tich trinh ty gen
16S rRNA xac nhan chung P5-1 1 thanh vién
cua chi Streptomyces, dugc dat tén Ia
Streptomyces pratensis P5-1. M sb truy nhip
gen 16S rRNA cua chung P5-1 trén ngan
hang thé gigi 1a MK652886.
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