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TOM TAT

Nghién ctru nay duoc tién hanh véi muc dich sang loc va danh gia kha nang khang ndm A. alternata ctia ching
xa khuén. Kha n&ng dbi khang ndm A. alternata clia ching xa khudn dwoc tuyén chon va danh gia théng qua céac
phwong phap nhw ddng nuéi cay, khdo sat kha nang dbi khang bang phuong phap khuéch tan trén dia thach va st
dung k¥ thuat sinh hoc phan t&r d& xac dinh, nhan dién cac gen lién quan t&i tdng hop cac hoat chét cé hoat tinh sinh
hoc ctia chiing xa khuén dwoc tuyén chon. Két qua thi nghiém cho thay, khi ddng nuéi cly trén mai truong PDA, tir
56 chlng xa khudn nghién ctru da sang loc dwgc 09 ching cé hoat tinh déi khang véi ndm A. alternata. Déc biét,
trong do chiing Streptomyces sp. VNUA24 biéu hién hoat tinh khang ndm A. alternata manh nhat véi ty 1& phan trdm
d6i khang la 77,62 + 2,63% sau 12 ngay ddng nudi cay. Dich nudi 7 ngay cta ching xa khudn VNUA24 trén moi
trwdng Gause | khéng thé hién dwoc hoat tinh dbi khang véi ndm A. alternata, tuy nhién, cac hop chét hitu co bay
hoi tlr chiing Streptomyces sp. VNUA24 da tac ddng dén A. alternata, biéu hién sw (rc ché véi hoat tinh dbi khang
dat 23,13% sau 7 ngay nudi cdy. Bén canh d8, bang phwong phap PCR, nghién ctu da phat hién dwoc sw c6 mét
ctia 5 trén 8 gen lién quan dén qua trinh tdng hop cac chét c6 hoat tinh sinh hoc thudc cac nhém gene PKS-I, PKS-II
va NRPS. Két qua nghién ctu cho thay ching Streptomyces sp. VNUA24 la ching tiém nidng cho dinh hwéng phat
trién ché phdm phong trir bénh do ndm A. alternata gay ra & cay trong.

T& khoa: Chiing xa khuan, ndm gay bénh hai thuc vat, cac hoat chét sinh hoc.

Screening Streptomyces sp.
Strains for Antagonistic Activity against Phytopathogenic Alternaria alternata

ABSTRACT

This study was conducted with the aim of screening and evaluating the antifulgal activity against Alternaria
alternata of potential native actinomycete genetic resources. The antagonistic activity of actinomycetes strains
against A. alternata was evaluated through methods such as co-cultivation, agar diffusion analysis, and molecular
techniques to identify genes involved in the synthesis of bioactive compounds in the selected actinomycete
strains. Experimental results showed that, using co-cultivation on PDA medium, nine strains with antagonistic
activity against A. alternata were screened from 56 actinimycete strains. Notably, Streptomyces sp. VNUA24
showed the strongest antifungal effect, with an inhibition percentage of 77.62 + 2.63% after 12 days of
co-cultivation. The 7-day culture filtrate of the strain VNUA24 grown in Gause | medium did not display any
antagonistic activity against A. alternata. Interestingly, evaluation of the volatile organic compounds produced by
Streptomyces sp. VNUA24 revealed inhibitory effects, resulting in an antagonistic activity of 23.13% after 7 days of
incubation. The PCR analysis detected the presence of 5 out of 8 biosynthetic genes associated with the
production of bioactive metabolites belonging to the PKS-I, PKS-II, and NRPS gene clusters. Overall, the findings
indicate that Streptomyces sp. VNUA24 is a promising candidate for the development of biocontrol products in
managing crop diseases caused by A. alternata.

Keywords: Streptomyces spp., pathogenic fungi, biological active compounds.
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1. DAT VAN DE

Trong chi ndm Alternaria, A. alternata
dudgc coi la loai san sinh ddc t6 ndm phd bién
nhét trong cic san phdm néng san (Paster &
Barkai-Golan, 2008). Hon thé& niia, khoang 400
loai thuc vat phan bd trén toan thé giéi da dudc
bao cao l1a dé bi lay nhiém véi Alternaria spp.,
trong d6 A. alternata cé kha ning lay nhiém gay
hai cho mét phan tu cac loai thuc vat (hon 100
loai) bao gém cay ngii coc, rau, cAy &n qua, ciy
canh va cac loai ciy céong nghiép (Zhang & cs.,
2023; Miranda-Apodaca & cs., 2023). Triéu
chting bénh thuong gip do loai n4m nay gay lén
12 dém dang vong trén 14 hoac bat dinh mau
nau den, théi than, théi hodc mée 16i qua, tén
thuong sau thu hoach. Thiét hai kinh t& do
A. alternata gy ra khong chi dén tu viéc giam
ning suét ma con giam gia tri thuong pham. Tai
Viét Nam, A. alternata da dudc cong bd giy
bénh d6m la trén bip cai, dua leo, nha dam, va
thoi than trén cdy thanh long (Nguyén Xuan
Trusng & cs., 2024; Nguyén Thi Lién & cs.,
2024; H6 Thi Cdm Nguyén & cs., 2024; D6
Quang Trung & cs., 2021). Trong nhiing niam
gin day, A. alternata dudc xem 14 mot trong
nhiing tac nhan giy bénh nghiém trong déi véi
nhiéu loai cdy trong lam vuon trén thé giéi.

D& kiém soat A. alternata, nhiéu bién phap
da dugc ap dung theo huéng quan ly téng hdp.
Trong d6, bién phap héa hoc van duge ap dung
phd bién, dac biét khi bénh xudt hién 6 mtc do
ning. Cac nhom hoat chat nhu dithiocarbamate
(mancozeb), triazole (difenoconazole),
strobilurin (azoxystrobin, pyraclostrobin) dudc
ghi nhan c6 hiéu lyc trong nhiéu nghién ctiu gan
day. Tuy nhién, do hién tugng khang thudc da
xuét hién tai nhiéu quéc gia va cac van dé vé
moi truong, stic khoé luén 1a han ché& 16n nhat
trong viéc st dung thudc héa hoc trong phong
tri bénh (Bai & cs., 2025; Liu & cs., 2025). Do
d6, kiém soat sinh hoc da thu hdt su quan tdm
nghién ctiu sdu roéng trong viéc quan ly bén
viing cac bénh n&m thuc vat. Nén tang cho kiém
soat sinh hoc dé ngan chin bénh thuc vat 1a st
dung cac sinh vat séng d6i khang dé tiéu diét
mAam bénh thuc vat (Coakley & cs., 1999). Xa

khudn dac biét 1a cac loai trong chi
Streptomyces phat trién manh trong dat dudc
xem la tdc nhan kiém soéat sinh hoc véi nhiéu co
ché. Nghién cttu gan day da cho thay cac loai
trong chi Streptomyces kiém soat sinh hoc ndm
A. alternata bang cach tic ché manh su phat
trién hé sgi cia ndm théng qua co ché tiét
enzyme phan giai thanh té& bao va canh tranh
dinh dudng (Cai & cs., 2023). Bén canh &6, hgp
chat hiiu c¢d bay hoi (volatile organic compounds
- VOCs) do xa khuén sinh ra, nhu geosmin va
ahermin duge chiing minh c6 kha ning kim ham
su nay mam cua bao ti va lam bién dang hé sgi
cua A. alternata (Ghanem & cs., 2022; Pipponzi
& cs., 2025). Dac biét, cac cum gen sinh téng
hop céac hop chat thi cdp thude nhém polyketide
(PKS) va
synthetase (NRPS) cua Streptomyces ma héa

synthase nonribosomal peptide
nhiéu hgp chat c6 hoat tinh khang ndm manh,
trong d6 c6 hoat chat tic ché, tiéu diét nim
A. alternata (Evangelista-Martinez &cs., 2020;
Komaki & Tamura, 2023). Tai Viét Nam hién
chua c6 nhiéu cong bd vé viéc sang loc va khai
thac ngudn xa khudn ban dia c6 kha niang dsi
khang A. alternata, nén day la huéng nghién
ctiu méi, c6 ¥ nghia khoa hoc va thuc tién dap
tng nhu cAu phat trién ch& phdm sinh hoc trong
phong trtt bénh hai do loai ndm nay gay lén
ngay cang tang.

Nghién ctiu nay tap trung khai thac nguon
gen xa khudn ban dia trong b suu tap ching
giéng xa khuén tiém ning, tuyén chon ching xa
khuén c¢6 kha ning d6i khang manh véi ndm
A. alternata. Tu d6, nghién ctiu mét sd déc tinh
d6i khang va nhan biét mot s6 gen sinh téng hgp
cac hop chat thi cap thuéc nhém PKS va NRPS
cia chung xa khuén tuyén chon. Két qua nghién
ctiu 12 cd s6 khoa hoc quan trong cho nghién ctiu
phat trién cac ché€ pham sinh hoc hiéu qua trong
phong tri bénh do ndm A. alternata 6 cdy trong.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Téng s6 56 ching xa khudn Streptomyces
sp. da duge dinh danh thudc bd suu tap chuang
giong xa khuén va ching ndm bénh A. alternata
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gdy bénh d6m 14 trén cay trong dudc bao quan
luu git tai Khoa Céng nghé sinh hoc, Hoc vién
Noéng nghiép Viét Nam.

2.2. Phuong phap nghién citu

2.2.1. Sang loc cac ching xa khuan c6 kha
ning déi khang nam Alternaria alternata

Céac chtng xa khudn duge danh giad hoat
tinh d6i khang ndm A. alternata bang phuong
phap dong nubi cdy (Dhanasekaran & cs., 2012)
trén mdi truong PDA. D6i v6i ching ndm kiém
dinh, thuc hién dat khoi thach chita ndm (duong
kinh 5mm) vao gifia trung tdm dia thach. Mbi
ching xa khudn sau khi hoat hoa, dugc cdy
chuyén nudi trén moéi truong Gause I sau 5 dén
7 ngay. Lay dung cu chuyén dung duc 4 khéi
thach chiia xa khuén (duong kinh 5mm) va dat
vao 4 giéng thach da chuén bi trén dia da ciy
chtng n&m kiém dinh. Khoang cach gitia ching
nidm kiém dinh va ching xa khuén 13 20mm.
Coéng thtc déi chiing khong chia ching xa
khuén. Cac dia thi nghiém dugc nuéi & diéu kién
30°C trong ti nudi. Kha ning d6i khang ndm
A. alternata cta cac ching xa khuédn dugc danh
gia sau 12 ngay nudi u.

Hoat tinh khang ndm cta ching xa khuén
duge danh gia bang cach do duong kinh phat
trién clia tan ndm trén dia d6i ching va dia thi
nghiém bing phan mém Imaged va tinh ty lé
phén tram tc ché theo cong thic:

Ty 1& phan tram tc ché = (D, — Dyy)/D, x 100

Trong d6: D,: duong kinh tdn ndm trong dia
d61 chiing; Dypy: dudng kinh tan ndm trong dia
thi nghiém

2.2.2, Panh gia anh hudng cua dich nudi
chiing xa khuan tuyén chon dén su phat
trién cia nim

Hoat tinh d6i khang ndm cta dich nudi cac
chtng xa khudn tuyén chon dugc danh gia bang
phuong phap khuéch tan dia thach
(Dhanasekaran & cs., 2012). Xa khuén dudc
nudi trong moéi trudng Gause I long, lic
180 vong/phiut trong 7 ngay & 30°C. Dich nubi
duge thu bang cach ly tdm 10.000 vong/phit
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trong 20 phut va loc dich néi qua mang loc
0,22pum. Chuén bi bén giéng thach 6 bén géc cta
dia thach PDA, cach trung tam dia 20mm, bang
cach st dung dung cu chuyén dung va nhé 100ul
dich nuéi xa khudn vao mbi giéng thach ¢ dia
thi nghiém. Dich nudi dudc thay thé bing nudc
vo trung 6 mau ddi chting. Cac dia dudc dat
trong tt lanh & 4°C trong 6 gis dé cac chét c6
hoat tinh sinh hoc khuéch tan hét vao moi
truong. Sau d6 dat khoi thach chiia ching ndm
(kich thuée 5mm) cin duge kiém dinh vao trung
tdm cua céic dia thach nay. Cac dia sau khi cay
nim dudc dit trong ti nudi 6 nhiét do 30°C va
nudi trong 5 ngay.

Hoat tinh khang ndm cta dich nuéi chtung
xa khuén duge danh gid nhu mé ta tai muc 2.2.1

2.2.3. Danh gia anh hudng cac hop chat
hitu co bay hoi tiv ching xa khuin
tuyén chon dén su phat trién ciia nim
Alternaria alternata

Anh hudng ctia hgp chit hitu co bay hoi
(VOC) cta ching xa khuén tuyén chon dén su
phat trién cta ndm Alternaria alternata dudgc
thuc hién theo phuong phap dia déi (double-
disk chamber) theo Arrebola & cs. (2010) va
Ayed & cs. (2021) c6 stia d6i: Chung xa khuén
tuyén chon dudc nudi trén moi truong Gause I
bing cach dat khoi thach (kich thuéec 5mm)
chtta khuén lac vao 5 vi tri trén dia moéi trudng,
nudéi & 30°C trong 2 ngay. Nam Alternaria
alternata dugc cdy bing cach dat khoi thach
chiia ndm (kich thuéc 5mm) vao trung tdm dia
moi truong PDA. Lugng mdi truong la gidng
nhau gifia cac dia. C4u tric cia budng nu6i doi:
Cac chtung xa khudn va ching ndm dugc nudi
trén hai dia petri khac nhau. Sau hai ngay nuoi,
dia petri nuéi ching xa khudn dudc tp chéng
lén trén dia petri nudi ching ndm dé tao thanh
budng dia d6i, va gén kin bing parafilm. O
doi ching,
khuén. Hoat tinh khang nam dugc danh gia sau

dia phia trén khong chéia xa

7 va 12 ngay.

Hoat tinh khang ndm cua hgp chat VOC tu
ching xa khuéin duge danh gia nhu mé ta tai
muc 2.2.1
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2.2.4. Nhdn dang su c6 mdt cua ctia cic gen
lién quan dén qua trinh téng hop cac chat
c6 hoat tinh sinh hoc

a. Tach chiét DNA téng s6

Sinh khéi xa khudn duge chuén bi cach:
Tién hanh 14y 50mg dén 100mg sinh khéi xa
khuén trén dia pettri sau 3 dén 5 ngay nudi u
vao vao ong ly tAm 2ml bang cach dung que cdy
da khiu trung gat 14y sinh khéi trén bé mét
khuédn lac xa khudn. DNA téng s6 cta chung xa
khudn Streptomyces sp. VNUA24 dudc tach
theo phudng phap cia Masoomi-Aladizgeh & cs.
(2016) c6 thay d6i: bé sung (Phenol : Chloroform
: Isoamyl alcohol) (25:24:1) vao trudc khi st
Isoamyl alcohol) (24:1).
Néng d9, tinh nguyén ven va dd tinh sach cua
DNA téng s6 duge kiém tra bang phuong phap
dién di trén gel agarose 1% va may do quang
phé truéc khi tién hanh phan tng PCR
(Masoomi-Aladizgeh & cs., 2016).

dung (Chloroform

b. Khuyéch dai cac gen lién quan dén qua trinh
tong hop cac chat c¢é hoat tinh sinh hoc bing
phan iing PCR

Cac vung dugc bao ton trong PKS-I
ketosynthase (KS), PKS-II ketosynthase alpha
(KSo) va ketosynthase beta (KSB), NRPS
adenylation (AD) da dudc chon dé nhan dang su
c6 mat cta cac gen lién quan dén qua trinh téng
hgp cac chat c6 hoat tinh sinh hoc tit chiing xa
khudn (Qi & cs., 2019, Tenebro & cs., 2021;
Bundale & cs., 2014).

Khuéch dai cac gen sinh téng hop PKS loai
1 (PKSI) stt dung 3 ciap moi KS-F/ KS-R (KS-F:
5 CCSCAGSAGCGCSTSYTSCTSGA 3’; KS-R:
5 GTSCCSGTSCCGTGSGYSTCSA 3’); KSMA-
F/ KSMA-R (KSMA-F: 5 TSGCSATGGACCCS
CAGCAG 3’; KSMA-R: 5 CCSGTSCCGTGSGC
CTCSAC 3) ; K1-F/ M6-R (K1-F: 5 TSAAGTC
SAACATCGGBCA 3; M6-R: 57 CGCAGGTT
SCSGTACCAGTA 3’). Chu trinh nhiét cho cac
phan t@ng PCR véi 3 cap mobi: bién tinh chu ky
ban d4u 95°C trong 5 phiit, tiép theo 1& 34 chu
ki & 95°C trong 1 phut, 45 gidy 6 58°C d6i véi
cip modi KS-F/KS-R; KSMA-F/ KSMA-R va &
53°C d6i v6i cap moéi K1-F/ M6-R, sau dé la giai

doan kéo dai mach & 72°C trong 1 phut 30 gidy
va 6n dinh mach & 72°C trong 10 phut. Kich
thuéc viung gen PKS I dugc khuyéch dai béi
cac cap mdi nay lan lugt khoang 670bp; 700bp
va 1.200-1.400bp.

Khuéch dai cac gen sinh téng hop PKS loai
2 (PKSII) st dung 4 cip mdi KSa/ KSB (KSo:
TSGRCTACRTCAACGGSCACGG 3’; KSB: 5

TACSAGTCSWTCGCCTGGTTC 3), KS1-F/
KS1-R (KS1-F: 5 TSGCSTGCTTGGAYG
CSATC 3’ KS1-R: 5 TGGAAN

CCGCCGAABCCTCT 3), 540-F/ 1100-R (540-
F: 5 GGITGCACSTCIGGIMTSGAC 3’; 1100-R:
5 CCGATSGCICCSAGIGAGTG 3), KSa (KSaoF:
5 GATGGTCTCCACCGGCTGC 3; KSoR: 5
GTCTCGTGGCGGTCGTTCTGC 3’). Chu trinh
nhiét cho cac phan ting PCR véi 4 cip moi: bién
tinh chu ki ban dau 95°C trong 5 phiit, tiép theo
12 34 chu ki § 95°C trong 1 phut, 45 gidy 6 58°C
déi véi cap moi KSo/ KSB, KS1-F/ KS1-R, 540-
F/1100-R, KSa sau d6 1a giai doan kéo dai mach
6 72°C trong 1 phut 30 gidy va 6n dinh mach &
72°C trong 10 phut. Kich thude vang gen PKSII
duge khuyéch dai bdi cac cap mdi nay lan lugt
khoang 800-900bp; 613bp; 554bp va 470bp.

Khuéch dai gen sinh téng hop NRPS st
dung cip moéi A3-F/ A7-R (A3-F: 5
GCSTACSYSATSTACACSTCSGG 3’; A7-R: &
SASGTCVCCSGTSCGGTAS 3’) cho kich thudc
doan gen khuyéch dai khoang 700bp. Chu trinh
nhiét cho phan ting PCR la bién tinh chu ki ban
dau 95°C trong 5 phit, tiép theo 1a 34 chu ki &
95°C trong 1 phut, 45 gidy 6 59°C sau d6 1a giai
doan kéo dai mach & 72°C trong 1 phut 30 gidy
va 6n dinh mach & 72°C trong 10 phut.

San pham PCR dugc kiém tra bing phuong
phap dién di trén gel agarose 1,5% v6i hiéu dién
thé 80V trong 45 phit trong dich TAE (1X).
Kiém tra két qua dién di bAng may soi gel.

2.2.5. Xt Iy 56 liéu

S6 liéu thi nghiém duge xt 1y bing phan
mém Microsoft Excel 2019. Cac gia tri duge biéu
dién duéi dang trung binh cta ba lan lap lai
+ d6 léch chuéin (Mean + SD). D4 thi duge xay
dung bang phan mém GraphPad Prism 10.
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100=

A

77.62°

Ti 1¢ d6i khéng ndm (%)

Streptomyces sp. VNUA24

Déi chimg

Ghi chu: A: Ty 1é tic ché ndm Alternaria alternata ctia 09 chiing xa khuén cé hoat tinh sau 12 ngay nuéi cdy ¢
30°C; B: Hinh anh chung Streptomyces sp. VNUAZ24 tic ché sinh trudng cua nam Alternaria alternata; Cac ky tu
chit cai khac nhau trén céc cét biéu thi su sai khac c6 y nghia théng ké véi P <0,01.

Hinh 1. Sang loc ching xa khuén c6 hoat tinh d6i khang v&i nAm Alternaria alternat

3. KET QUA VA THAO LUAN

3.1. Sang loc va tuyén chon ching xa
khuidn c¢6 kha nang d6i khang nam
Alternaria alternata

Sau 12 ngay déng nudi cdy cta cc chung xa
khudn Streptomyces spp. v6i ching n&m
A. alternata va quan sat kha ning hinh thanh
vong d6i khang. K&t qua sang loc kha nang do6i
khang véi ndm A. alternata cho thay, chi 9/56
ching xa khuén c6 hoat tinh d6i khang. Hoat
tinh khang ndm caa 9 chung xa khuin nay
(Hinh 1) trong khoang tu 27,17% dén 77,62%.
Trong d6, ching Streptomyces sp. VNUA24 biéu
hién hoat tinh khang ndm manh nhat véi ty 1é
phan tram khang ndm 1a 77,62 + 2,63% sau 12
ngay nudi cdy (Hinh 1A). Két qua dong nudi cay
cua chung nay véi ndm A. alternata (Hinh 1B)
cho thdy Streptomyces sp. VNUA24 c6 thé da
ti&t vao mdi trudng thach cac hoat chat sinh hoc
tic ché sinh trudng hé soi cia ndm A. alternata.
Bén canh d6, khong quan sat thay su hinh
thanh bao ti trén bé mat cia tan nam.

Chung Streptomyces sp. VNUA24 dugc
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phan lap tu d4t ¢ Ha Tinh véi cac déc diém hinh
thai khuén lac trén méi truong Gause 1: kich
thuée khuén lac khoang 3,5-5mm, bé mit dang
t6 ong, vién tia xa, khudn khi sinh mau xam
tridng, khudn ty co chit mau tring. Hinh thai
chudi sinh bao ti dang xoén 10 xo, bao ti dst
dac trung cta chi Streptomyces. Pang chu ¥,
Streptomyces sp. VNUA24 da dudc cong bd cb
kha n#éng dé6i khang mot s ndm bénh trén cay
chuoi (Ping Thi Thanh Tam & cs., 2023). Su
biéu hién hoat tinh khang n&m v6i nidm
A. alternata gy bénh phé rong cho thay hoat
tinh khang da ndm caa chung xa khuén nghién
ctiu. So sanh véi cac cong bd gan day nhat cho
thay, kha ning khang nidm A. alternata cua
chtiing Streptomyces sp. VNUA24 cao hon so véi
chiing Streptomyces odonnellii SZF-179 khang
nam A. alternata gay bénh trén 1&, véi ty 1& tic ché
1a 55,04% (Zhang & cs., 2023). Tuong tuy, ching
xa khudn Streptomyces diastatochromogenes
VNUA27 c6 kha ning khang ndm A. alternata
gdy bénh trén cay chudi véi ty 1é tc ché la
55,38 + 3,39% (Nguyén Thi Thanh Mai & cs.,
2023). Do vay, chuing Streptomyces sp. VNUA24
dugc lua chon 14 chiing tiém ning nhat déi khang
nim A. alternata.
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3.2. Anh huéng cta dich nudi ching xa
khuin Streptomyces sp. VNUA24 dén su
phat trién ctia nAm Alternaria anternata

Dich nubi chiing xa khuén Streptomyces sp.
VNUA 24 dudc thu sau 7 ngay nudi va bs sung
vao dia thach da dudc nudi cdy nadm A.alternata
va quan sat kha n#ing sinh trudng hé s¢i cta
nam. K&t qua danh gii cho thay, dudi tac dong
cua dich nudi ching Streptomyces sp. VNUA24
duong kinh cua tan nam A. alternata dat
4,33 £ 0,26 (don vi cm) sau 5 ngay. Tuy nhién,
két qua duong kinh tan ndm & céng thic thi
nghiém véi cong thiic doi chiing (4,25 *+ 0,24cm)
khoéng c6 su khac biét vé mét thong ké (P <0,01)
(Hinh 2). Nhu vay, c6 thé thay dich nuéi loai bd
té bao cua chung Streptomyces sp. VNUA24
khéng thé hién hoat tinh khang ndm.

Nhiéu nghién ctu chi ra rang, cac loai trong
chi Streptomyces c6 kha ning tc ché ndm bénh
thong qua viéc téng hgp cac hop chit chuyén
héa thi cdp, trong dé c6 cac chit khang nam
dang khuéch tan trong méi truong. Dich loc
nudi cdy cta chiung xa khudn Streptomyces
odonnellii SZF-179, Streptomyces hygroscopicus
JY-22 c6 hoat tinh khang ndm A. alternata gay
bénh dém den (Cai & cs., 2023; Zhang & cs.,
2023). Nghién ctiu cia Nguyén Thi Thanh Mai
& cs. (2023) ciing da chi ra rang dich nuéi cdy
diastatochromogenes

chung  Streptomyces

Poi chimg

VNUA27 c¢6 kha nang tc ché su phat trién hé
sdi ndm A. alternata véi ty 1&é phan tram déi
khang 1a 38,34% * 1,05 (don vi %). Két qua thi
nghiém dong nuoi cay gitia chiing Streptomyces
sp. VNUA24 va ndm A. alternata cho thay kha
nang khang ndm manh, gdi ¥ rang chung
Streptomyces nay c6 thé tiét ra cac hgp chat
khang ndm trong moéi truong nudi. Ké&t qua
nghién ctiu thu dugc ti ching Streptomyces sp.
VNUA24 khéc véi cdc chiing xa khuédn khac c6
thé do cac hoat chit khang ndm khéng dugc
tong hop manh trong diéu kién nudi cdy trén
mbi trusng Gause I, lic 180 vong/phit ¢ nhiét
d6 30°C.

3.3. Anh hudng ctia cac hgp chit hitu co
bay hoi tit ching xa khuin Streptomyces
sp. VNUA24 dén su phat trién cta nim
Alternaria alternata

Trong nghién ctiu nay, anh hudng cta cac
hop chét hiiu co bay hai duge téng hop béi ching
xa khuéin Streptomyces sp. VNUA 24 dén sinh
trudng hé sgi ctla ndm A.alternata dugc khao
sat. Két qua danh gia (Hinh 3) cho thay, hiéu
qua khang ndm cua cac hgp chat VOC tu xa
khuén sau 7 ngay 1a 23,13 + 3,11% va giam dan
sau 12 ngay xudng 10,03 + 1,38%. Diéu nay cho
thay chiing Streptomyces sp. VNUA24 c6 kha
nang tc ché su phat trién cta ndm A. alternata
thong qua viéc tiét ra cac hop chat VOC.

Thi nghiém

4,25" + 0,24 cm

4,33+ 0,26 cm

Hinh 2. Anh huéng cua dich nudi chiung xa khuin Streptomyces sp. VNUA24
dén su phat trién ctia nim Alternaria alternata sau 5 ngay nudi cdy & 30°C
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Ghi chu: A: Ty 1é tc ché ctia hgp chat hita co bay hoi tit chiing Streptomyces sp. VNUA24 dén su phat trién cia
ndm Alternaria. alternata sau 7 ngay va 12 ngay nudi cdy & 30°C; B: Hinh thdi tan ndm va mau sic khuén ty
khi sinh ciia xa khuén sau sau 7 ngay va 12 ngay nuéi cdy & 30°C.

Hinh 3. Anh hudng ctia hgp chat hitu co bay hoi tit xa khuin Streptomyces sp. VNUA24
dén sy phat trién ctia nAim Alternaria alternata

Theo nghién ctiu cia Wang & cs. (2013), cac
hdp chat VOC tit chiing Streptomyces alboflavus
TD-1 tc ché ndm Fusarium moniliforme,
Aspergillus flavus, Aspergillus ochraceus,
Aspergillus niger va Penicillium citrinum, véi
ty 1& tic ch& déu vugt 24,8% sau 5 ngay. Tuong
tu, Ayed & cs. (2021) da cong bd hop chat VOC
tu chtng Streptomyces sp. S97 tic ché manh su
phat trién cta Rhizoctonia solani va Phoma
(69%),

Fusarium oxysporum va Sclerotium rolfsii

medicaginis (95%), Fusarium solani
(20%). So sanh véi cac nghién cttu nay, cho thay
tac dung khang ndm A. alternata cua cac hgp
chat VOC ti chiing Streptomyces sp. VNUA24 6
mtc trung binh

O chi Streptomyces, qua trinh sinh téng
hop cac hop chat thi cap c6 méi lién hé chit ché
v6i su phat trién hinh thai (Khushboo & cs.,
2022). Trén moi trudng rin, cac hop chat tha
cdp bat dau dudc téng hop sau giai doan té& bao
buéc vao chu trinh tu chét, tiép theo, sé hinh
thanh khuén ty khi sinh va phat trién thanh
chudi bao ti (Beroigui & Errachidi, 2023). Doi
v6i chling xa khudn Streptomyces sp. VNUA24,
khuén ty khi sinh ¢6 mau tring sau 7 ngay nubi
cdy, sau d6 dan chuyén sang mau xam khi khéi
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bao ti hinh thanh (sau 12 ngay) (Hinh 3). Do
d6, c6 thé giai thich rdng hoat tinh d6i khang
ndm A. alternata cta ching xa khuén
Streptomyces sp. VNUA24 gidm dan sau 12
ngay la do su suy giam sinh téng hdp céc hgp
chdt VOC c¢6 hoat tinh khang ndm A. alternata
khi c¢6 su thay d6i trong quéa trinh phat sinh
hinh thai. Nhu vay, ¢6 thé khing dinh, chung xa
khuén Streptomyces sp. VNUA24 c6 kha ning
sinh téng hgp cac hop chit khang nim
Alternaria alternata manh, trong d6 cé vai tro

cta cac hgp chat hiiu co bay hoi.

3.4. Phat hién gen lién quan dén qua trinh
tong hgp cac chat co hoat tinh sinh hoc tit
chung xa khuén Streptomyces sp. VNUA24

Két qua dién di san phdm PCR phat hién
cac gen lién quan dén qua trinh téng hop cac
chat c6 hoat tinh sinh hoc cho thay, 5 trén 8 cap
moi st dung khuéch dai cac gen ma hoa PKS
loai 1 (KSMA-F/KSMB-R), PKS loai 2 (KS1-
F/KS1-R; 540-F/1100-R; KSa va NRPS (A3-
F/A7-R) & chung xa khudn Streptomyces sp.
VNUA24 cho xuat hién biang DNA véi kich
thudc tuong tng khoang 700bp; 613bp; 554bp;
470 va khoang 700bp véi ciap moéi A3-F/ A7-R.
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Kich thuéc nay tuong ting véi kich thuée ctua
viing gen khi thiét k& moi khuyéch dai (Hinh 4).
Diéu nay cho thay cac cum gen lién quan dén
téng hop polyketide va peptide khong ribosome
dugc bao ton va c6 kha nang hoat dong & ching
nay. Chung xa khuéin Streptomyces sp.
VNUA24 cho két qué khuéch dai trén ca ba gen
ma hoa PKSI, PKSII va NRPS - day la dac diém
quan trong phan anh tiém nang sinh téng hop
da dang cac hop chat chuyén héa thi cip cb
hoat tinh sinh hoc (Gallo & cs., 2013).

Nghién ctiu cia Qi & cs. (2019) da cong b
chiing Streptomyces sp. SC3-4 c¢6 kha niang do61
khéang véi 13 loai ndm giy bénh thuc vat. Danh
gi4 tiém nang san xuit cac hdp chat c¢6 hoat tinh
sinh hoc ctia chting SC3-4 cho thiy gen PKSI va
PKSII duge khuéch dai thanh cong bang cac cip
moi K1-F/M6-R, KS1-F/KS1-R tuong ting. Mt
khéc, gen NRPS ctua chung SC3-4 khong dugc
khuéch dai thanh cong bang cap mdéi A3-F/A7-
R. C6 thé cho ring, ching Streptomyces sp.
VNUA24 mang du ca ba nhém gen PKS-I, PKS-
IT va NRPS cho thdy ching c6 thé tao ra phé
hgp chit khang ndm rong hon so véi cac chung
chi mang mot hoidc hai nhém gen.

Két qua khuéch dai thanh céng 5 gen trong

1500 bp

1 000 bp

500 bp

d6 c6 di ca ba nhém gen lién quan dén qua
trinh t6ng hop cac chit cé hoat tinh sinh hoc da
cung cap bing chiing di truyén cho hoat tinh
khang nam A. alternata da dugc nghién ciu.

4. KET LUAN

Nghién ctiu da tuyén chon dudc ching xa
khuén Streptomyces sp. VNUA24 ¢6 hoat tinh
d61 khang manh véi ndm A. alternata véi ty 1é
phan tram dsi khang 77,62 + 2,63% sau 12 ngay
dong nudi cdy trén moi truong PDA. Hogp chat
hitu c6 bay hoi tit chiing xa khuén cho ty 1& doi
khang dat 23,13% sau 7 ngay. Mat khac, dich
nudi 7 ngay cta ching xa khudn trén méi
trudng Gause I khong thé hién dudc hoat tinh
d6i khang v6i ndm A. alternata. Pong thoi, bang
phan ting PCR nghién ctiu da phat hién duge 5
gen trong d6 c6 di ca ba nhém gen lién quan
dén qua trinh téng hdp cac chat cé hoat tinh
sinh hoc PKS-I, PKS-II va NRPS. Két qua cua
nghién cttu md ra tiém ning khai thac chiung
Streptomyces sp. VNUA24 nhu ngudn tac nhan
sinh hoc va 14 ngudn gene cho nghién citu phat
trién hgp chdt khang ndm A. alternata -

“alternaricidal” maéi.

Ghi chii: M: Thang chuan ADN kich thuée 1.500bp; (1): Csp moéi KS-F/KS-R; (2): Cidp méi KSMA-F/KSMB-R;
(3): Cip moi K1-F/M6-R; (4): Cép moi KSa/KSB; (5): Ciap méi KS1-F/KS1-R; (6): Cép moi 540-F/1100-R; (7): Cép

méi KSu; (8): Cip moi A3-F/A7-R.

Hinh 4. Ké&t qua dién di sin pham PCR khué&ch dai cac viing gen ma hoa PKS
va NRPS cua chung xa khuin Streptomyces sp. VNUA24
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