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TOM TAT

Bénh héo vang chudi do ndm Fusarium oxyspoum f. sp. cubense (Foc) gay thiét hai nang né& nhét déi v&i chubi.
Déc biét, chiing Foc TR4 c6 thé lay nhiém hau hét cac giébng chudi. So véi cac bién phap truyén théng, bién phap
sinh hoc st dung vi sinh vat trong phong trir bénh dwoc coi la bién phap chién lwoc. Trong nghién clru nay, ching xa
khuan VNUA27 duoc phan lap, danh gia khd ndng dbi khang véi nAm Foc TR4. Danh gia anh hwéng cla dich nuéi
cdy chiing xa khudn VNUA27 dén sy phat trién cla hé soi va ndy mam ctia bao t& nAm Foc TR4. Trén co s& nghién
clru cac dac diém hinh thai, sinh ly, sinh héa va phan tich ving trinh tw 16S rARN chiing xa khudn VNUA27 da dwoc
xac dinh 13 Streptomyces diastatochromogenes VNUA27. Két qué nghién cu cho thay, chiing xa khudn VNUA27 déi
khang manh v&i nAm Foc TR4 (54,78%). Soi nAm Foc TR4 sau khi dwoc x& ly bang dich nuéi ctia chiing VNUA27 bi
co lai va bién dang. Cac mau bao t&r clia ndm Foc TR4 dwoc x( ly bdng dich nudi clia chiing xa khudn VNUA27 cho
thay mét ti 1& I&n bao t& khéng ndy mam (&c ché 82,42%). D&c biét, nghién ctru nay da phat hién ra gen chirc néng
KSa tham gia vao qua trinh sinh tdng hop cac chat chuyén hoa thir cAp clia chiing VNUA27. Két qua nghién ctru cho
thay, ching xa khudn VNUA27 13 ching tiém nang giup phong trir ndm Foc TR4 dat hiéu qua cao béng bién phap
sinh hoc.

T khoa: Xa khuan, Streptomyces, Fusarium oxyspoum f. sp. cubense.

Antagonistic Properties of Streptomyces sp. VNUA27
Strain Against Fusarium oxysporum Causing Panama Disease on Banana

ABSTRACT

Panama disease or banana Fusarium wilt caused by Fusarium oxyspoum f. sp. cubense (Foc) is one of the
most destructive plant diseases. In particular, the strain Foc TR4 can infect most banana varieties. Compared with
traditional methods, biological measures using microorganisms in disease control are considered strategic
measures. In this study, actinomycete strain VNUA27 was isolated and evaluated for its ability to antagonize Foc
TR4. The effect of culture filtrates of the VNUA27 strain on the growth of hyphae and germination of Foc TR4
fungal spores was evaluated. Based on the morphological, physiological, and biochemical characteristics and
sequence analysis of 16S rRNA region, actinomycete strain VNUA27 was assigned as Streptomyces
diastatochromogenes VNUA27. The actinomycete strain VNUA27 exhibited high antifungal activity against Foc
TR4 (54.78%). After treatment with the strain VNUA27 culture filtrates, the Foc TR4 hyphae became shrunk and
deformed. Spore samples of Foc TR4 treated with culture filtrates of the strain VNUA27 showed a high percentage
of non-germinated spores (82.42% inhibition). In particular, the results revealed the function of KSa gene clusters
that contributed to the biosynthesis of active secondary metabolites of the strain VNUA27. This study showed
that the actinomycete strain VNUA27 is a potential agent for biological control of Foc TR4 of Fusarium wilt with
high efficiency.

Keywords: Actinomycetes, Streptomyces, Fusarium oxyspoum f. sp. cubense.
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1. DAT VAN DE

Chudi (Musa ssp.), c6 nguodn goc ti Dong
Nam A, duge tréng rong rai & khdp cac ving
nhiét déi va can nhiét déi. Bdi vi chudi gidu dinh
dudng va tinh bot nén dude coi la cay luong thuc
quan trong thi tu sau gao, lia mi va ngd dé giam
nan déi cla con ngudi & chau Phi béi T8 chiic
Néng luong Lién hop quéc (Song & cs., 2018).
Nam 2019, san lugng chuéi trén toan thé giéi la
hon 113 triéu tan; hai nuéc tréong chudi 16n nhat
1a An Do (36,7%) va Trung Quéc (13,8%) (Tzean
& cs., 2019). Tuy nhién, bénh héo vang do ndm
Fusarium oxysporum f. sp. cubense (Foc) 1a mot
trong nhiing loai bénh gay hai néng né nhat dsi
v6i chudi, gay thiét hai 16n vé kinh té& trong thoi
gian dai. D#c biét, chung Foc 4 nhiét déi
(Foc TR4) c¢6 thé lay nhiém vao hon 80% cac
giobng chudi (Ghag & cs., 2015; Zhang & cs.,
2019). Bénh hai nay da dudc tim thiy & cac vung
san xuét chudi 16n cua cac vung nhiét déi va can
nhiét d6i (Ghag & cs., 2015). 0 Viét Nam, ching
Foc TR4 gay hai trén chudi tiéu, chuéi tdy xuit
hién nhiéu viung tréng chudi 6 cac tinh Vinh
Phic, Phi Tho, Hung Yén, Lao Cai, Ha Noi
(Tran Ngoc Hung & cs., 2020). Viéc quan ly hiéu
qua va lau dai d6i véi bénh héo vang trén chudi
van con 1a thach thic, phan 16n do cay ky chua lau
nim va ndm bénh ton tai lau trong dat (Ploetz &
Evans, 2015). Hién nay, phucng phap dudc st
dung phd bién nh4t dé kiém soat bénh héo vang
trén chudi 1a st dung thudc héa hoc dé tiéu diét
truc ti€p mam bénh trong dat. Uu diém cua viée
kiém soat héa hoc 1a nhanh chéng, tiét kiém, don
gian va hiéu qua trong thoi gian ngén. Tuy nhién
cac dic tinh cta dat va su da dang cua vi sinh
vat sé bi pha huy do st dung héa chat trong thoi
gian dai. Ngoai ra con tiém &n nguy cd vé méi
truong va an toan thuc phadm. Cac bién phap
nong nghiép dé kiém soat bénh nhu luan canh,
cai tao dat tiéu tén rat nhiéu thdi gian, cong stc
va khéng phu hgp véi cac vuon chuéi tham canh
hién dai quy mé 16n. So véi cac cach phong ngtia
khac nhau, bién phap sinh hoc st dung vi sinh
vat doi khang ndm Foc dugc coi 1a giai phap
chién lugc phong trit bénh héo vang chuéi hiéu
qua dé giam viéc st dung thudc diét nd&m (Bubici
& cs., 2019).

Xa khuén c6 kha ning tao ra cac chéat
chuyén hoa tht c&p quan trong, san xudt ra
70% cac chadt khang khuén. Streptomysec la chi
quan trong nhat va 1a ngudn ciing cap 2/3 tat ca
cac khang sinh tu nhién (Lucas & cs., 2012).
Céc nghién cttu da chi ra rang cac hgp chat cé
hoat tinh sinh hoc lién quan chét ché t6i gen ma
héa polyketide synthase (PKS) va nonribosomal
peptide synthetase (NRPS). NRPS sinh téng
hgp chat thi c4dp khong thong qua ribosome tao
dang peptide nhé qua trinh téng hdp cac protein
va axit amin. PKS 14 cac enzyme chinh c4n thiét
dé téng hop polyketide - hop chét chuyén hoéa
thi cap (Albright & cs., 2014; Ginolhac & cs.,
2004). Trong chi Streptomyces, c6 ba loai PKS
(loai I, loai II va loai III) (Lal & cs., 2000;
Funabashi & cs., 2008; Okamoto & cs., 2009). Vi
vay, viéc sang loc nghién ciu cac cum gen nay la
nguén dii litu quan trong tim ra cic hgp chat
sinh hoc. Céac hgp chit khang khuén déng vai
trd quan trong trong viéc bao vé thuc vat khoi
su tin cong cua cic tac nhan giy bénh (Qi & cs.,
2019; Wei & cs., 2020). Trén thé giéi, c6 nhiéu
nghién cttu kham pha ra cac ching xa khuén
thudc chi Streptomysec c6 kha ning sinh ra cac
hop chat thit cdp ti cac loai PKS va NRPS c6
kha niang khang manh véi Foc TR4. Chang han
nhu Streptomyces sp. strain gl0, S. noursei
Da07210, Streptomyces sp. SCA3-4 c¢6 kha ning
d6i khang manh v6i Foc TR4 (Getha & cs., 2005;
Wu & cs., 2009; Qi & cs., 2019). Hgp chat thi
YYS-7,
Streptomyces sp. 5-10, Streptomyces sp. H4 cho

cadp chiét tu Streptomyces sp.
d61 khang manh, gay bién dang hé soi va tic ché
su nay mam cua Foc TR4, cai thién su phat
trién ctia cdy chudi sau khi tai lay nhiém trén
chau (Wei & cs., 2020; Li & cs., 2021; Yun & cs.,
2021). O Viet Nam, s6 lugng nghién ctu kha
ning khang ndm Fusarium oxysporum f. sp.
cubense (Foc), dac biét 1a nghién citu xa khuédn
¢6 kha ning sinh t6ng hdp cac hop chét sinh hoc
nhém polyketide con rat han ché. Vi vay, nghién
cttu sang loc cac hgp chit sinh hoc nhém
polyketide va NRPS tit xa khudn la huéng
nghién ctu trién vong vé an toan sinh hoc 6 Viét
Nam. Bai bao nay tap trung nghién ctu ro cac
dac tinh doi

khang v6i ndm Fusarium
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oxysporum f. sp. cubense TR4 (Foc TR4) giy
bénh trén chudi cta ching xa khudn
Streptomyces sp. VNUA27 (viét tit 1a VNUA27)
phan lap ti d4t trong chudi tai Ha Tinh. Cu thé,
nghién ct@u chi rd6 anh hudng cta dich nudi
ching xa khudn VNUAZ27 t6i bao ti va hé soi
cia ndm, dinh danh va sang loc phat hién gen
KSo ma hoa PKSII ¢6 kha ning sinh téng hop
cac hdp chat thii cap.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Chung xa khuéin Streptomyces sp. VNUA27
dugc phan lap tu dat trong chudi 6 xa Xuan
Lién, huyén Nghi Xuén, tinh Ha Tinh. Chtng
VNUA27 da dudc phan lap theo phuong phap
cia Rahman & cs. (2011), lam thuan va luu gii
giong trén moi truong Gause 1. Chuing nim
Fusarium oxysporum f.sp. cubense, TR4 da duge
nghién ctu chi tiét vé dic diém sinh hoc, dinh
danh va luu gitta tai phong thi nghiém B6 mén
Cong nghé vi sinh, Khoa Céng nghé sinh hoc,
Hoc vién Néng nghiép Viét Nam. Ching giéng
nay c6 thé coi 1a chung tham chiéu chuén dé cac
nghién ctu khéc st dung.

2.2, Phuong phap nghién citu

2.2.1. Khio sat kha ning déi khang nam
Foc TR4 ciia chung VNUA27

Khao sat kha ning d6i khang ndm Foc TR4
cia chung VNUA27 bing phuong phap déng
nudi cady trén moéi trudng Potato Dextrose Agar
(PDA) (Sadeghian & cs., 2016; Wei & cs., 2020;
Qi & cs., 2021; Zou & cs., 2021) va phuong phap
khuéch tan dia thach (Mohseni & cs., 2013; Wei
& cs., 2020; Q1 & cs., 2021; Zou & cs., 2021).

Sau khi nuéi cdy ¢ 28°C trong 5-7 ngay,
hoat tinh d6i khang ndm cta ching xa khuén
dugc xac dinh bang cach do dudng kinh ving tc
ch& (khoang cach ctia s¢i ndm téi xa khuén) va
tinh ti 1¢ phén tram tc ché sy phat trién cta sgi
nim (GI) theo cong thiic sau:

D-D1
Gl = TXIOO%
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Trong dé6: D va D1 lan lugt 14 dudng kinh cta
s0i ndm trong dia d6i chiing va dia thi nghiém.

2.2.2. Anh huéng cia dich nuéi tir chiing
VNUAZ27 déi vé6i su phat trién ctia sgi nim
Foc TR4

Kha néng tic ch& cua dich nudi doéi véi su
phat trién ctua hé sgi ndm Foc TR4 dugc phat
hién bang phuong phap ctia Yun & cs. (2021).
Nhé dich nuéi xa khuén sau 7 ngay 1én trén tdm
lam kinh chéa s¢gi ndm Foc TR4 dang phat
trién. Sau khi nudi & 28°C trong 2-3 ngay, cac
mAau soi ndm duge quan sat dudi kinh hién vi
quang hoc (Axio Scope A1, Carl ZEISS, D1ic)

2.2.3. Anh hudng cua dich nuéi tir ching
VNUAZ27 dén su nidy mam ciia bao ti nim
Foc TR4

Thi nghiém danh gi4 4nh hudng sy nay
mam cua bao ti dudc thuc hién theo phuong
phap ctia Phuakjaiphaeo & cs. (2016). Su nay
mAam cua bao ti dugec quan sat va dém trén kinh
hién vi quang hoc (Axio Scope A1, Carl ZEISS,
Diic), chi nhiing 6ng mam cé kich thuée dai hon
kich thuéc bao tl ciia ching méi dudc tinh 14 da
nay mam. Ti 1é phan tram tc ché su ndy mam
ctia bao tit (PSGI) dugc tinh theo céng thiic ciia
Gemeda & cs. (2014):

S.—S
PSGI=—"7"" 5 = % 100%
Trong dé: S, va S, 1an lugt 1a s6 lugng trung
binh bao ti ndy mam trong miu do6i chiing va
mau thi nghiém.

2.2.4. Nghién cttu mét s6 dic diém sinh hoc
va dinh danh chiing xa khuan VNUA27

DPic diém hinh thai va nuéi cdy ching xa
khuidn VNUA27 dudc xac dinh trén hé théng
mdi trudng ISP va moi trudng Gause-1 (Shirling
& Gottlieb, 1966) sau 5-7 ngay nudi ciy 6 30°C.
Kha nang sinh sic t§ melanin dudc quan sét
trén moi truong ISP6 sau 7 ngay, néu moi
truong chuyén tit mau vang nhat sang mau nau
hoic den thi ching xa khuén c6 kha ning sinh
ra melanin. Cac dic diém khuén lac gdbm mau
sic khuén ty co chiat (KTCC), khuén ty khi sinh
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(KTKS) va kha nang sinh séc t6 tan dudc danh
gia bang cach so sanh véi bang mau ISCC-NBS
(Kelly, 1958).

Phuong phap xac dinh hinh thai chudi sinh
bao ti, khao sat anh hudng ctia nhiét do, pH,
néng d6 NaCl t6i sinh trudng va phéat trién caa
chiing VNUA27, dinh danh ching VNUA27
dude thuc hién theo phuong phap cta Nguyén
Xuan Canh & cs. (2016). Cu thé, xac dinh hinh
thai chudi sinh bao t thuc hién nhu sau: Cay
chting xa khuén trén moéi truong Gause 1 da
gdm lamen vao thach v6i géc nghiéng 45° so véi
bé mét thach. Sau 3 ngay nudi cdy 6 30°C, tién
hanh rat lamen c6 khuén ty khi sinh ctia xa
khudn bam 1én va quan sat két qua trén kinh
hién vi dién ti quét (SEM). Khao sat anh hudng
nhiét do, pH, néng d6 muoi NaCl dén sinh
trudng va phat trién cta ching xa khuén
VNUA27 béng cach nuéi cdy ching VNUA27
trén moi trudng Gause 1 véi cac diéu kién nudi
cdy khac nhau bao gém: nhiét dé (20, 25, 30, 35,
40, 45, 50°C): pH (4, 5, 6, 7, 8, 9, 10, 11, 12);
néng d6 muéi NaCl (1, 2, 3, 4, 5, 6, 7, 8, 9%).
Chtiing VNUA27 dudc dinh danh cén ct vao dic
diém hinh thai, nudi cdy va phén tich trinh
viing 16S rRNA duge khuéch dai bang cap moi
27F va 1492R (Weisburg & cs., 1991).

2.2.5. Phat hién gen KSa sinh téng hop
PKS IT

Khuéch dai gen KSa sinh téng hgp PKS II
theo phucng phap cta Metsa-Ketela & cs.
(1999), bang trinh tu moéi: KSa-F: 5'-GATGGT
CTCCACCGGCTGC-3' va KSa-R: 5'-GTCTCG
TGGCGGTCGTTCTGC-3'. Cap modi dit tai cong
ty Macrogen (Seoul, Han Qudc). Téng hén hgp
phan tng PCR 1a 20ul bao gom 10ul mastermix
2X, 1ul KSa-F (10uM), 1ul KSa-R (10uM), 1pul

DNA (140 ng/ul), 7ul H,0. Chu trinh nhiét cho
cac phan ting PCR bt dau l1a 95°C trong 5 phiit,
tiép theo 14 40 chu ky & 95°C trong 1 phit, 58°C
trong 30 gidy, 72°C trong 2 phut va thoi gian
kéo dai mach cuéi cing 10 phut tai 72°C. Cap
mbi khuyéch dai san phadm c6 kich thuée 470bp
(Bundale & cs., 2014).

2.2.6. Phan tich sé'liéu

S6 litu duge xt 1y so bo trén phan mém
Excel. V& biéu dd, théng ké bing phadn mém
GraphPad Prism 9 véi d6 tin cidy P <0,05. Su
khac biét gitta cac nghiém thic duge xac dinh
bing cach st dung phan tich phuong sai mot
chiéu (ANOVA). Kiém dinh Ducan dé so sanh su
khac biét gitia cac trung binh nghiém thtec.

3. KET QUA VA THAO LUAN

3.1. Phan lap va phan loai chung xa khuin
Streptomyces sp. VNUA27

3.1.1. Dic diém phan Iap va hinh thai

Nghién ctiu ciia Zhou & cs. (2019) da phat
hién ra rang d4t quanh ving than ré tai vuon
trong chudi khong cé triéu chiing bénh héo vang
trong 10 nam c6 nhiéu vi sinh vat cé dic tinh
sinh hoc khang ndm Foc. Trén cd s6 d6, chung
xa khuidn VNUA27 dudc phan lap tit d&t trong
chuéi tai huyén Nghi Xuan, tinh Ha Tinh. Sau
d6, ching xa khuidn VNUA27 duge tién hanh
céac bude nghién ctiu dé phan loai.

Nghién ctu dic diém hinh théi 14 mot trong
nhiing tiéu chi d4u tién dé phan loai xa khuén
(Miyadoh, 1997). K&t qua nudi cdy chung xa
khudn VNUA27 trén méi trudng Gause I,
ISP1-ISP5 dé quan sat cac dic diém mau sic
KTCC va KTKS, séc t6 tan dugec mé ta 6 bang 1.

Bang 1. Pic diém nubi cdy ctia chliing xa khuan VNUA27

trén cac moi truong Gause I va ISP

Péc diém Gause | ISP1 ISP2 ISP3 ISP4 ISP5
Mau KTCC Tréng Vang nau Vang nau Trang xam Tréng Trang
Mau KTKS Tréng Tréng Tréng xam Xam Tréng Trang
Tiét sac té tan Nau nhat Nau Nau Nau nhat Nau nhat Khéng
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Hinh 1. Hinh thai chudi sinh bao t& ciia chung xa khuin VNUA27
duwéi kinh hién vi dién t& quét (SEM) & d6 phéng dai 2.000 1an

Hinh 2. K&t qua kiém tra kha niang hinh thanh melanin
ctia chting VNUAZ27 khi nubi ciy trén méi truong ISP-6 sau 7 ngay

Sau khi nghién ctu cac diac diém khuén lac,
ching xa khuidn VNUA27 dugc nghién citu xac
dinh thoi gian hinh thanh, hinh dang chudi sinh
bao ti va bao ti. K&t qua quan sat duéi kinh
hién vi quang hoc cho thdy, ching xa khuén
VNUAZ27 bét dau hinh thanh cudng sinh bao ti
sau 36 gio nuoi cdy. Cac bao ti dude sip xép
thanh chubi dai, dang xodn va sau 48 gio bat
dau dt roi khoi chudi, phat tan. Quan sat duéi
kinh hién vi dién t& quét (SEM) & d6 phong dai
2.000 1an cho thay rd, hinh thai chudi sinh bao
ti cua chung VNUAZ27 rat dic trung véi dang
x0An mau trdng, mdi chudi hinh thanh 20-35
bao ti (Hinh 1).
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3.1.2. Kha niang hinh thanh sdc t6 melanin

Xa khuén téng hgp va hinh thanh sic t&
melanin dugc coi 1a mét tiéu chi chuén dé phan
loai (Zenova, 1965; Arai & Mikami, 1972). Két
qua sau 7 ngay nudi cdy ching xa khuén
VNUA27 trén moéi trudng ISP6 cho thidy mau
ctia moi truong chuyén trit mau vang nhat sang
mau nau den, ching té6 ching VNUA27 c6 kha
ning sinh sic t6 melanin (Hinh 2). Cac hgp chat
melanin duge xa khuén sinh ra cé tac dung bao
vé ching khoi btc xa tia cuc tim (Dastager &
cs., 2006). Dac biét, melanin tit xa khudn da
dugc nghién ctu cho thay c6 nhiéu hoat tinh
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sinh hoc bao gbm hoat déng chong oxy hoa, dic
tinh khang khuén (Sivaperumal & cs., 2015).

3.1.3. Kha ning thich nghi véi mét sé6 diéu
kién méi truong cua ching VNUA27

Nghién ctiu, khao sat kha n#ing sinh trudng
va phat trién ctia chung xa khudn VNUA27 trén
mot s6 diéu kién méi trudng khac nhau nhiam
muc dinh cung cdp théng tin vé diéu kién nubi
cdy, phuc vu cho cac nghién ctiu 1én men sau
nay. Két qua cho thdy, chiung xa khuin
VNUAZ27 sinh trudng va phat trién tot trong
diéu kién nhiét do tiur 25-35°C, véi khoang pH
tir 6-9 (Bang 2).

Nghién ctu nay con cho thiy chung xa
khuén VNUAZ27 sinh trudng va phat trién manh
6 noéng do muodi (NaCl) 1-2% va c6 thé sinh
trudng dugc ¢ néng d6 mudi 1a 4% nén ching
nay dudc xép vao nhém chiu muéi trung binh
(Larsen, 1986). Cac két qua vé diéu kién mébi
trudng nudi cdy tuong doi giéng véi cac két qua
nghién ctu da dudc cong bd cua Qi & cs. (2021).

3.1.4. Pinh danh chung VNUA27

Chung xa khudn VNUA27 dudc phan tich,
so sanh viung trinh tu ctia doan gen 16S rRNA
trén ngan hang gen va tién hanh xay dung cay
phéan loai (Hinh 3).

Dua vao cdy phan loai cho thay chung xa
khudn VNUA27 ndm cing nhanh véi ching
Streptomyces diastatochromogenes A7 v61 gia
tri bootstrap la 97. K&t qua gidi trinh tu
nucleotide cho thady mic d6 tuong déng ctua hai
trinh tu 16S rRNA VNUA27 va
Streptomyces diastatochromogenes A7 la
99,44%. Xét trén co s6 phan ti vé gia tri tin cay
va mic do tuong déng thi hai chiing nay clung

o
cua

A NE N 2 o - R N L. .
mot loai. Ngoai ra cac ddc diém hinh thai, sinh

1y, sinh héa da nghién ciu cho thdy ching xa
khuidn VNUA27 c6 nhiéu dic diém giong véi
ching Streptomyces diastatochromogenes A7
trén ngan hang gen (Shirling & Gottlieb, 1966).
Vi vay, c6 thé két luan ring ching xa khudn
VNUA27 c6
Streptomyces diastatochromogenes va dat tén
ching xa khuidn VNUA27 la Streptomyces
diastatochromogenes VNUA27.

quan hé gan giii v6i loai

3.2. Kha nang d6i khang cta chung xa
khuian VNUA27 véi nAm Foc TR4

Xa khuén dudc st dung nhu tac nhan kiém
soat sinh hoc chéng cac bénh truyén nhiém qua
dat. Kha ning d6i khang v6i cac vi sinh vat gy
bénh ctia xa khuén dugc cho 14 nhd cac hgp chat
thit cap c6 hoat tinh sinh hoc. Cac chat nay duge
xa khudn tiét ra méi trudng trong qué trinh
nubi cdy. Do d6, hoat tinh khang ndm cta ching
VNUA27 duge danh gia bang phuong phap dong
nudi cdy va khuéch tan trén dia thach. Két qua
quéa trinh nudi cdy da xac dinh duge chung
VNUA27 c¢6 kha ning d61 khang manh v6i ndm
Foc TR4, cho ti 1&¢ phan tram dd61 khang la
54,78% + 1,35 khi dong nudi cdy (Hinh 4A) va
46,01% * 1,06 khi tién hanh tht nghiém khuéch
tan dia thach (Hinh 4B). Két qua nay cho thay
ching VNUAZ27 c6 ti 1&é khang nAm Foc TR4 tét,
hon  rat
S. griseorubiginosus c6 ti 1& khang ndm Foc 1a
37,05% da dudc cong bd bdi Cao & cs. (2005). So
sanh v6i nghién céu gian day nhat, chung
VNUA27 cho két qua khang ndm tuong duong
v6i chung SCA 2-4 ¢6 ti 1é khang nAm Foc TR4
la 53,17% khi déng nudi cdy va 42,47% khi
khuéch tan dia thach bang st dung dich chiét
xuat (6,25 pg/ml) tach ti chiing SCA 2-4 (Qi &
cs., 2021).

cao nhiéu so véi chung

Bang 2. Anh huéng ctia mot s6 didu kién méi trudng
dén su phat trién ctia chung xa khuin VNUA27

Khoang t6i wu

Khoéng chiu dung

Yéu tb
Nhiét do (°C) 25-30
NaCl (%) 12
pH 6-10

20-40
1-4
4-12
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Streptomyces scabiel PSYK-2
Strepiomyces sp. STREGT

87

74

Streptomyces sp. PSKA49
Streptomyces sp. nenu-055-21
Streptomyces sp. KMSET
Strepfomyces deccanensis SAG

Streptomyces sp. PSMF-3
Streptomyces phagsolivaceus GY16
Streptomyces deccanensis L5-1
Streptomyces sp. MH129
Streptomyces sp. HBUM 49444
Streptomyces diastatochromogenes SZNEL

Streptomyces diastatochromogenes A7
Streptomyces sp. VWUAZT

41
49
19
= Streptomyces sp. NLSL2
20
31
54
43
76
a7

Hinh 3. Cay phan loai dua trén trinh tu 16S rRNA ctia ching xa khuan VNUA27

Hinh 4. Hoat tinh khang nim Foc TR4 ctia chting VNUA27
bang phuong phap dong nubi cdy (A) va phuong phap khuéch tan dia thach (B)

3.3. Tac dong cua dich nuéi chta chung
VNUAZ27 t6i sinh trudéng va phat trién cta
nam Foc TR4

3.3.1. Tac dong cua dich nudi ciua chung
VNUAZ27 dén su phat trién cia hé sgi nim
Foc TR4

T két qua nghién cttu khd ning khang
nam Foc TR4 ctia chung VNUA27 cho thay ring
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khong c6 su tiép xuc truc tiép gitia khuén lac va
dich nuéi cdy chung VNUA27 véi s¢i ndm trong
cac mau thi nghiém. Diéu d6 chiing minh ring,
su tic ch& ndm Foc TR4 ctia chuing VNUAZ27 rat
6 thé do cac chit chuyén hoa khang ndm duge
sinh ra va khuéch tan trong méi truong thach.
Chinh vi vay, sau khi x4c dinh kha n#ng déi
khang, chung xa khudn VNUA27 dudc tién
hanh nghién ctu sdu hon tim hiéu anh hudng
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ctia dich nudi dén su phat trién ctia hé sgi va su
ndy mam cua bao ti ndm Foc TR4. Két qua
quan sat duéi kinh hién vi quang hoc & 6 phéng
dai 400 1an cho thay hinh thai s¢i ndm & mau
thi nghiém c6 su b4t thuong. Cu thé, soi ndm bi
bién dang, tai cac dinh phan ngon ndm teo va
quén rut lai, phan than hinh thanh cdc mau 16i
va s¢i ndm xudt hién nhiéu vach ngén hon so
v6i mau d6i chting (Hinh 5).

3.3.2. Tac déng cua dich nudi cdy cua
chiing xa khuan VNUA27 dén su ndy mam
cua bao tir nAm Foc TR4

Nam Foc ton tai duéi dang bao ti hau
(chlamydospores) rat lau trong dat (hon 20
nim), ngay cd khi khoéng c6 thuc vat ki chu
(Buddenhagen, 2007). Bao ti nay cé6 thanh day,

bC

¢6 thé chiu dude cac moi trudng khic nghiét va
dé dang nay mam khi gap diéu kién thuan loi.
Pay la mot trong nhiing nguyén nhan chinh gay
khé khin trong viéc kiém soat ndm bénh nay.
Nghién ctiu tac dong ctia dich nudi chiung xa
khudn VNUA27 dén su nay mAm ctia bao ti
nim Foc c6 § nghia quan trong trong viéc phong
trtt bénh hiéu qua lau dai. Vi sy ndy mam cua
bao ti rat can thiét d6i sy phat trién ctua bénh
ndm trong giai doan dau. Thi nghiém dudc tién
hanh theo déi ti 1&6 ndy mam sau 3 gid, 6 gid, 9
gid, 12 gid 6 mau thi nghiém va doi chiing. Két
qua cac mau dich bao ti dude xt 1y bang dich
nudi cdy xa khudn VNUA27 cho thdy ti 1é nay
mam lan lugt 1a 1,72%; 11,07%; 17,58%; 17,82%
va mau d6i ching lan lugt 1a 66,58%; 87,05%;
94,21%; 94,14% (Hinh 6).

Hinh 5. Tac dong ctia dich nuéi ciy
ctia chung xa khuidn VNUA27 dén sy phat trién ctia hé sgi nAm Foc TR4

Hinh 6. Ti 1& bao ti ndy mam ctia bao t& nAm Foc TR4 theo cAc méc thdi gian
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Hinh 8. Ké&t qua dién di sin pham PCR khuyé&ch dai gen KSa

Pang chu ¥, ti 16 nay mam tai thoi diém 9 gio
va 12 gid cia mau thi nghiém va déi chiing
khéng c6 su sai khac vé théng ké véi do tin cay
P <0,05. Diéu nay chiing minh rang, dich nubi xa
khuin VNUAZ27 da tic ché su ndy mam cta bao
tit nAm Foc TR4 véi ti 1& tic ché ndy mam la
82,42% sau 9 gid (chi c6 17,58% nay mam). Quan
sat hinh thai bao ti duéi kinh hién vi quang hoc
¢ do phéng dai 400 1an cho thay, trong mau thi
nhiém, bao ti khéng ndy mAm hoidc phat trién
cham véi 6ng mam sung phinh (Hinh 7). Ngudc
lai, 94,21% bao tii ndy mam vé6i hinh thai binh
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thuong 6 mAu d6i chiing va chi c6 5,86% bao ti
khéng ndy mam & diéu kién binh thuong.

Nhiing phat hién nay cho thiy rang dich
nudi ching xa khuidn VNUA27 c6 chta hop
chat khang nam, tac dong tich cuc dén viéc lam
giam kha ning lay nhiém ctia ndm Foc TR4 1én
chudi bing cach tc ché sy phat trién hé s¢i va
nay mam cua bao ti, do d6 lam giam mic d6
gay hai cua bénh. Két qua nay tuong tu véi cac
nghién ctiu gin day nhat khi nghién cttu anh
hudng ctia dich nuéi va dich chiét tit cac chung
xa khuéin c6 kha ning khang ndm Foc TR4
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manh (Jing & cs., 2020; Wei & cs., 2020; Qi &
cs., 2021; Zou & cs., 2021).

3.4. Phat hién gen lién quan dén sinh tong
hop hop chit thit cAp tit chung xa khuin
VNUA27

Nghién ctu truéc d6 cua Shentu & cs.
(2016) da chi ra rang chung Streptomyces
diastatochromogenes 1268 c6 thé téng hdgp it
nhat 4 loai khang sinh khéac
toyocamycin va ba loai thudc khang sinh

nhau la

tetraene macrolide. T4t ca cac hgp chat nay déu
c6 kha ning chéng lai cic nam gay bénh trén
thuc vat rdt cao ching han nhu Fusarium
oxysporum va Rhizoctonia solani. Hon niia, viéc
nghién ctu phat hién gen ma héa PKSII khéng
nhiing du doan dudc kha ning sinh téng hgp
khang sinh cta chung xa khudn ma con 14 tién
dé cho cac nghién ctiu sdu hon nhiam xic dinh
qué trinh hinh thanh gen méa héa sinh khang
sinh va xac dinh hgp chat khang sinh d6. KSa
(a-ketoacyl synthase) 14 mét trong ba tiéu phan
cot 161 trong tat ca cac cum gen méa héa PKSII.
Do d6, KSa ¢6 thé duge st dung dé nhan biét
sang loc cac hgp chat PKSII (Sun & cs., 2012).
Trén c6 s6 khoa hoc d6, ching xa khudn
VNUA27 da dugc tién hanh sang loc va danh
gia gen KSalién quan dén qua trinh trao déi
chat thi cap. Két qua hinh 8 cho thay, san
pham khuyéch dai gen KSa ctia ching VNUA27
bing phan dng PCR cho mét bing DNA duy
nhit c6 kich thuéc 470bp tuong tng vdi kich
thuée da dugde cong bd khi thiét k& moi. Két qua
nghién ctu chiing t6 chiing xa khuidn VNUA27
¢6 tiém nang sinh téng hgp khang sinh. Day la
mot trong nhiing dd liéu quan trong phuc vu
cho nghién ctu sau nay dé tim ra céc hgp chat
sinh hoc khang ndm Foc TR4 tit ching xa
khuén tiém nang nay.

4. KET LUAN

Chiing VNUA27 c¢6 kha ning d6i khang
manh véi ndm Foc TR4 véi ti 1& dé6i khang 1a
54,78%. Dac biét, nghién ctiu da chi ro anh
hudng cta dich nudi VNUA27 tac dong lam bién
dang hinh thai s¢i ndm va tc ché su ndy mam

ctua bao ti (dc ché& 82,42%), két qua nay da chi
rd déng thoi hai con dudng lam han ché su phat
trién cia n4m bénh Foc TR4 bing dich nudi ciy
trong diéu kién in vitro. Ngoai ra, nghién ctiu da
phat hién ra gen KSa tham gia vao qua trinh
sinh téng hdp cac chit chuyén héa tha cdp tur
ching xa khudn VNUA27. Pay la mét trong
nhiing budc dau tién gitp sang loc, phat hién
dugc hgp chat c¢6 hoat tinh sinh hoc khang ndm
ti chung VNUA27. Két qua nghién ctu la tién
dé cho cac nghién ctu sau hon vé cap do phan tu
va quy trinh 1én men ctia chiing VNUAZ27 tao ra
ch& phdm sinh hoc nhim kiém soat bénh héo
vang do ndm Foc TR4 giy nén bing bién phap
sinh hoc.
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