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clng nh€e coy tr”“ng, c¢c- khT
l o4i nbBlm g®©y b nhi fJt croy mri
h " ¢c. Trong nghi®°n ¢c_.u n’y,
x4 khuXn t_. 15 mXu Lblt t Yij
Trong L Steptompicesn@5 . 4 L€ ¢ L §n
c chJ cao n RyBilumvexaris(51\80%), sau BE

"b°ung ph€hng ph8&8p khulJjch t

Dextrose Agar (PDA) ° nhi t
t h§i v~ tr3nh t 16S r RNA,
t h u, cStrdptomyces filamentosus V, i n hnh may

c h_ $trgptomyces filamentosusD5 . 4 ¢ - ti Qn
v o s[n xublt chJ phXm sinh
h™ t hdp Pythiumdvexangaylra

ABSTRACT

Pythium vexanfungus is one of the major causes of roc
and redues crop growth. Currently, research on the applic
of biological products in controlling and prevergi harmfu
fungus is increasingly concernedth the strategy of developi
clean and sustainable agriculture. Many Actinomycetes spe
the genusStreptomyceare considered safe for hunsas well a
plants, capable of inhibiting the growth of many plant patho
fungi by secreting a number of bioactive compounds. In
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study, from 15 soil samples of vegetable gardens in Lam
province, 20 sains of Streptomycespp. were isolated. Of .
isolates, the straiBtreptomycekD5.4 was rated with the highu
inhibitory effect on the fungyswhich can suppress root
Keyword: Pythium vexansfungus in cruciferous vegetables, reac
bioactive compounds; pythiur 91.80%, after 48 houry disc diffusion method on Poti
vexans root rot; streptomyces Dextrose Agar (PDA) environment at room temperature. E
streptomyces filamentosus ~ on morphological characteristics and 16S rRNA sequ
Streptomycesp. LD5.4 was determined to belong to the sp
Streptomyces filamentosusWith these progrties, strai
Streptomyces filamentosu®5.4 has the potential to be usel
the production of probiotics against root rot in Crucife
vegetables, whicls caused byythium vexans

1.Gi . i thi u

Vit Nam |7 m t n€ cnhntng Lnghin- -png cXm,k hn€
| i cho c¢c8&8c Vi Sinh Vdt (VSV) phg&t tri Wn, tr
n- i chung v rau m"u n-i ri°ng. Hi " n nay, L C
ph” biJJt nhblt hidp ¢©y cungr ablph't’h, EfFphmi xlant
n" LYHCMTPNha Trang, n " ng Nai v~ c¢c8c ch® nh,
chu k8 s " ng ngdn, ¢, ng Vv, i LiQu ki n phs8t tr
vagaypb  nh. Trong L -, nguy°n nhon g©y hPthiumnghi °
vexans B nh rblt kh- ph,ng tr_., ¢c©y c¢c- thW chlt
b nh ¢ thw | ©y | an theo ngu noWe€pk,ngltnr tr&
t h™ i r do nblm b " nh g©y n°n, ng<€ i ntng dOn
ni Qu n"y m t mHt s€& dXn L/Jn vi ¢ kh8ng thu’
nhi. m mti tr<€ ng, |~ m mhbt nog@n °bmuntg * snign K Jtnh &i
v c8c L, ng vdt khS8c. Do an to"n cho con ngHt
t 8¢ nhon haiynh ht] €« 8c t8§c nho©n h-a h ¢ L€ ¢ X
th ¢ v° N'ng nghti FPAOLI(°FPAOHI 1@ 9QYy . M t trong
c- kh[ ntng L"i khg&ng v.,i c¢c&8c VSV gO©y b nh t
L€ ¢ quan tO©m nghi°n c¢.u nhiQu nhblt v3 c¢hb¥n
LHc bi tt IKh&ngc mthnbh v, i nhi Qu | o4i nblm goOy
Nguyen, 2014) . T. nh_n l 2 do tr°n, ch¥wng t1?
c8§c ch,_nd WiYtkmbhXih ©m n” ng Pgthiumhvexéhg ©y 2 him k h § h
tr°n rau tn |8 h thdp t 0

2 . Vdt |i u v™ ph€ehng ph&8p nghi°n c¢c_.u

21.Ph©n |l op v™ ki ®©®m tra khd ntkng g©y bMnh
' 8 hX thop tX

2.1.1. Ph__ng ph8p ph®©n | op n™m bMnh

TheoAkter, Hossain, Nahar, Meaha Hossain (200, quy t r 2 nRythigrh ©n |
sp. gO©y b nhtnnhl"§ h tthdm traul€ ¢ th, ¢ hi ' n
r€ ¢ cd&t th" nh t_.ng mfnh nh, cho v o h, p nh,
n€ ¢ cblt v tr ¥%oalgovinoc hn®, mhcao skhihn HAwm.v, i
Sau L., LHt 05 c&nh hoa h“ng v’ o h, po3nggy,. tr

I
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ch  n c8c c¢c8&8nh hoa h ng b chuyWn Im",u,s aun L -t
th nh ngnghmi - k2ch th€ ¢ 05 x 05mm, r~ i LF
Agar (PCA) c¢c- b" sung kh&mg Lsi Mh 1@Chl)or amphe
thbly ¢c- s i nblm ph&§t triWn t. mXhufcEnhAktoar
2007).

2.1. 2. Ki ®m tr a khd ntng g©y bMnh cva chyv

ChuXn b d° ch huyQn pNBaRythiumsp.l €gc bhno! it c Il
mti tr€ ng PC® trohg ©05Lng2%, cdt sinh” ikh"i
chuyWn v" o c¢c8c b3nh Erlen c¢ch,a 100ml ne, c ¢
ng"y. Sau L-, LHt c®€y b?ohgEdAbeph¥%io BaumBt ,
|l ¢c qua b n |, p v[Iii LW thu B¢ bul@OnQphiphtud il
L'Jn mdtl Lng 100 t /ml. Ph€ehng phg&p n'y L€ c
Mohammad v° ¢, ng s, (2015) v° Showuan v"° ¢, ng

C&§ch thtd hingmi m ki Wm tra L€ ¢ Holan hlg
c, ng s, (2010) c¢- cli tifJn tr°n rau cli ng t
r. r a sYYch d<€, i v,i n€e ¢ chly, kh’ t
bung n€ ¢ v! tr¥ng v~ | “aw klht, tlkKtn g@§ dlyb t hibl
huyQn ph% c¢c- %duh_ la mogdtb Lg t10/ ml, LW y°n trong
L., | bly b, r. ra v~ LHt tronggic8ct hompg nhi Qu c

°C frong 04 ngay. Quantsa bi Wu hi " n c¢c_,a r, v° L&8nh gi §
Pythums p. phoen | dp L€ c.

2. 1. 3. nfMnh danh n™m bMnh ph®©n | op L_1c¢c b

Sau khi c¢ch’  n L€ ¢ Pgtiumsg. n&lm kbhi nbhgg §Oy
rau h’ Jt]nndlp"mh,t§¢h DNA vCOBROdgcphhILHdi wnmégnBC
m. i chuy?® b-Letvup @AXABAGAAGGTGTTTTTTATGGA-3 6 ) v
OomCoxH e v | GCAAAEAGCACTAAAAATTAAATATAA -306) . Ki Wm tra kIJt
c.a sIn phXm sau PCRtharfqg RQMNA GJlkb,osteheded rvh
Gregg v’ ¢, ng s, (2011) th® k2ch the c LoUn
tiJJn h”"nh tinh sYch s[n ph)gGmlLsVHuL PROR d/anhglri,'l
thing qua so s§nshc str3tnéhng LKhnSgc vt .ri°nc ng©n h°

2. 2. Ph. _ng ph8p thu thop v s"ng | Xc c§
ntng L Xi kh8ng n"m Pythium vexans

2.2.1. Ph_._ng ph8p thu m, u

MXu d%ng LW phon | dp x4 khlUXm lE<@uc hi hu htc
LOEm n" ng. MXu L€ ¢ | by theo mt t[ c¢c.,a nh-m
(2014). n" i v,i m i Vv€ n, thu mXu ° ntm Li Wr
Li Wm ch2nh gi_.a Vv¥€ n), MXuunlgbltqusaén h ‘@  c cl_bhy cp
b nh v, i c8c L, -19@um, kh8é¢ nhaw t _Yiladzippendd m t
d&n nh«n. °Bdto qtulin khi4 | "m th2 nghi m.

KT hi u: XYi, trong L-: XY |7 c¢ch, tc8ivefn
L€ ¢ thu mXu

2.2.2. Ph__ng ph8p s"ng | Zc nhanh c¢c8c m, 1
L Xi kh8ng n"m Pythium vexans



82 Jinh Anh H¢aHOMEOWSE WGt 4Bot v,d6BAM ngha

C8§ch th Nuthi crflythiumiéxans r °n Loa Petri <ch_a
trong 05 ng y. D%ng0%rmmabin thiHe@ hl °ne m@ KkKRtn ht [
sang Loa Petri ch a mti tr€ ng PDA ° t ©m L g a
L. c ba gi/Jng xuRWhiumuveransh™ kch&%cam tn[bmP h biml 630 1
Lblt v.i 90ml Tn@lctménig,sieile ROO0O v, ng/ ph¥%t tr
gi Jng khoan. n"ng nu!i c¢cbly d ch Lblt v, i nblm
48h v~° 72h. M, i mXu Lbt L€ c¢c I Hp 'Y ba | fn,

L€ ¢ thay thJ b3xng n€ c¢c cblt v tr¥%ng. L. a c
PythiumvexanE W t i /jn h" " nh pho©n | dp x4 khuXn.

2. 3. Ph©n | op xu Khuxn v™ chuxn Db m, u n’
rau

Sau khi L« c¢c- Le8c WA BHT o  ngi Qmecnitng L
h“nh ph©n I dp x4 khuXn t_. c8c mXu Lblt n"vy.

C8ch thsSc Wi ng: ph€hng ph8&8p pha |l o«ng thdp
r°en c8§c?dfne. LC, 1t0OhW |~ c©O©n 10g hmXuvpharting
Xu Sf,nglLI]p 0 hwwt 1ml mxXu L - trong 09 ml
i c n ng L, ti/Jp theo. Sau Kkhi c8c mXu
§t tr[i tre°n LoaNutilcthr arf@sautQhrighymusd G n
u | Uck hvd X nl §inthc Smsptomycdscgp . | LW cbBly tr u)
n mti tr<€ ng Grause | (Mansour, Moh
t°n mXu thu thdp L€ c.

X8&cnh h3nh thegi ch quan mang b7 o t b" o
hi Wn vi hu8nh quang c- vdt k2nh 40X v~ 100

Benedict (1958). KJt h p v, i LHc Li Wm hidihuXn
Streptomycespp.

N bIRythiumvexanE €° ¢ nu!i c¢bBly tr°n me¢Citong@®58gap.g PD

2. 4. Khd o s8t khd ntkng oc chA Pythium ve
c8c chvng xu khuxn L_1c ph©n | op tui LOm nQn

C&§ch t hN&myig®dn:nh L€ ¢ nuti tr?°
ng"y. C8c ch_ng x99 khuXn L€ ¢ nu tr°n mti
nhi t [°C. 3®awW 005 ngt@®m di g§h huhh Ghonghohdit k h u |
trong15pkst . Thu holUYch d ch n" i, lodi b, tJ] b o
|l ¢ qua m'ng | ¢ 0.20m LW lo4i b, c¢c8c tJ b"o
PDA, Lem hblp ti t fC58@ gr,” il Wo 'n gsuuy ncghx U0t % dlc 86 oo
tr€ ng, | c LQu r”i pho©n ph i ra c8c Loa Pe
BlIn nhG | °n bQ mHt nu'i cbly nbm g©y b nh % i
m i |l odi d ch chi ]t ctaLc§°@5c(lN5rlggx3H kfmuiXngh
v o gi_a Loa Petri ch_a mti tr€ ng PDA khtn
Simi, Sajjalaguddam, Vijay, Rajeev, & Hari, 2015).

Ch® ti°uL€hre® K»nh bhoKnshHc?22him 488 " wng |
ch. ng x4 khuXniDR)/®Lxl000: H = (D1 (1)

H: Phfn trtm _c¢c chJ ;nblm b  nh tr°n Loa Pet
D1: n€ ng k2nh khuXn |1 dc nbm;b  nh trong ¢
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o

D2: n€ ng k2nh khuXn |1 Y9Yc nblm b  nh khi L€

2. 5. nfMnh danh sinh hXc ph©n to chvng xUu
nmm Pythium vexans

Ch  n | Streptomyces@ . c- Kkh[ nktng L Pythiunkeamg mUr
X%huXn s€ L€ ¢ nuli chblyYCtrSauml@5 ng€y ngtlGaut
khuXn LW t8&8ch chi/Jt DNA t ng s’

Thu hoYch DNA t" " ng s~ LW th ¢ hi n phl[n _
L Yi LoUn -r BB A t68 c8c ch, ngngkH°nkhuaXno t i
(AGAGTTTGATCATGGCTCAG) va 1500R (GGTTACCTTGTTACGACTTheo Kawuri va
Darmayasa (2019).

SI'n phXm PCR L€ ¢ Li n di tr°n gel agaro
Fer ment as, c) LW kiWm tra kBhRnguKiliPSRs ol at

n.
Chu tr3nh phln _ ng °C-0i4/Jtp hl¥dpg: 3M1 ctghuol k88 g~ m9
54°C-45¢giayva72C-01 ph¥%t 45 gi @y10 0dh%¥%thyu tk'8ng t7TRW t

2501 . STn phXm sgulkhitrtnhhtsUcK/Jt€qal thu |
ATGC, BLAST tr3nh 1t L« X I T l °n NCBI LW s«
c- sJun. XO©y d.,  ng c©y ph8t sinh |l o"i b=3ng phf

3. KAJt qul v™ th[o |l udn

3.1. KAt qud tprhank Hdo pntvrnig kg@ym b Mnh t hXi r
rau tn | 8 hXZ thop tX

T. ba mXu rau tn | 8§ h tdaprPhiumsp..gaytrar 4i u ¢
v€ n rau “Sauonm2nngg.y quan s8t bXy nblmnmXu3ng
rau | "m chuyWn m u c8nh hoa Rythi@sp.Bling nh. ni.
hoa L« chuyWn m'u n"y tr°n mti tr<€ ng PCA c-
hi u RR1 v° RR2 ¢ LHc Li Wm h3n5h ntgh'8i nludtii tch
m?t i tr€ ng PCA, c8c tI[n nbim n Rythim@p. c nhiks mA
c8§nh hoa h, ng.,. nB2n c@mh L-, kJt qul gquan s§
cho t hbly, cl 2 ch, ng RRIBnh tRR2W LvQu cch- at %ih_|
gi "ng v.,i m! t[ c_, a HoRythuRsOpl.8 )t rvon gc 8hc | Roy'ti h in

q

T. c8c kIt ull tr°n, tiJn h”nh L8nh gi §
ph©n | dp n"y tr°n ©4 ng ' yauhclnghig ' m.clBang &
A .

Koch, kJJt qul cho thbly b, r. ch, ng RR1 L«
|l © ¢c8c r, th gfn nh€e L« b th i Len hJt to~
tri u ‘cnhh.ngKJ/pt qul n"y ph% h p v,i nghi°n ¢
Lester, Bur gess, Kni ght, v " Phan (2009) . Tr
khtng biWu hi mhbhpb,nk€®ckhing b th" i nten (
Il dp 1'4i nbm t_. b, r, ° nghi " m th_ ¢ RR1. KIJt
thg8i gi " ng v,i h3nh ths8i c¢c.,a ch,ng ban Lfu.
ti Qm ntng g®©y b nh th i r, tr°n rau h thdp
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n"i ch_ RR1 RR2

B

Hinh1.KJt qul c¢ch_ ng b nh nh®©n tYo theo qu

a ch, ng fRREnNgdy RR2

C.
Blfng 1
KNt qul bXy c¢c&8nh hoa h“ng v™ h3nh [nh LYi th
T°n ch_n RR1 RR2
C&nh hoa h’
mau
ndi t hw
0 i 0
Bup Bum

Ngu“n: KJt qul phen t2ch d_. 1i u .

Cc
Sau L -, tiJJn h"nh t8ch chi ]t DNA COlca ac h_ n
ch, ng nbim RR1 b3xng phln _ng Polymerase Chai
Oo mL e v u p-AAAAGACGRAAGGTGTTTTTTATGGA-3 6) v - Oomi evl o
GCAAAAGCACTAAAAATTAAATATAA -306) . KJt qul2 Leihon tdhibly', H3o

the ¢ khol[ng 680

a nh-m nghi°n c¢c_u

t, L€ ¢ khuJjch LYi <¢- k2ch
(2011) . Ti Jn @i hih tiHhmhstichspii phXm PCR thu
mQm ATGC v° BLAST so s8nh v, i thanyy geh NGBIK /]gd e n ¢

qul so s8&8nh cho t hbly, c h%nyg, iRRP§gthiyonvgxdhSTEt €hn g
ue7i2L €’ ¢ tr 3 BREng 2.
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10000bp

200000 ot 1. SIn phXm sau PCF
° 2. Thang DNA

500bp

Hinh2.KJJt qul Li n di DNA ¢, a ch, ng nblm RR

BIlng 2
KJt qul BLA®&Ic vdzngh_ greqh RR1

M« s° cln, t<€hn

T°n ch sanh (%) n. p h, Tén loai
RR1 GU133471.1 99.14 99 Pythium vexans
Ngu”“n: KAt qul x I'T t. d i u LiQu tra

Tr3nh QOlc_.ggench, ng RR1 L€ ¢ khu/Jc-bevup Vi
OomCoxHevlo:

CTTTTTTCAACAAATCATAAAGATATTGGTACTTTATATTTAATTTTTGGTGCT
TTTTCAGCAATAGTTGCAACTGTAATGTCTGTATTAATTAGAATTGAATTAGCACAA
CCAGGTAATCAAATTTTTATGGGAAACCATCAAGTATATAATGTTATGATTACAGCA
CACGGTTTATTAATGATATTTTTTGTGGTTATGCCTATATTAGTTGGTGGTTTTGGTA
ACTGGTTTGTACCTATAATGGTAGGAGCACCTGATATGGCTTTTCCTCGTTTAAATA
ATATTAGTTTTTGGTTATTACCACCATCTTTATTACTATTAGTATCTTCTGCTTTAGTT
GAATCAGGTGCAGGTACCGGTTGGACAGCTTATCCACCATTATCAAGTGTAGCTGCA
CATTCAGGACCTTCAATAGATTTAGCTATTTTTAGTTTACATTTATCAGGTATTTCTT
CATTATTAGGTGCAATTAATTTTATTGTTACTATTTTTAATATGAGAGCTCCTGGATT
AAGTATGCATAGAATGCCTTTATTTGTATGGTCTCTTTTAATTACAGCTTTTCTTTTA
GTTATAACTTTACCAGTATTTTCAGGTTCAATAACTATGTTATTAACTGATAGAAATT
TTAATACTTCTTTTTATGACCCAGCAGGAGGAGGAGATCCAGTATTATTCCAACATT
TATTTTGGTTTTTCG

3. 2. KAt qud th
LXi kh8ng n™m Pythi

u
T. 15 mXu LBIt thu
> ¢ th3 10/15 mXu LB
LD1 L JnHiMhB)15

u t

m v ans
t
It

hop v°™ s”"ng | XZc c8c

ml

e x
thdpg t€ucht Ut hdpctve€ nlL
t h u Pythiunprexdin® ¢ cc -k Td Biu

b ur

b
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MXu L Ngay 2 Ngay 3

LD5

6 7 8 9 10111213 14 15 6 7 8 9 101112 13 14 15 6 7 8 9 10111213 14 15

Hinh3.KJJt qulmXungblt cD5 v° L i ch_ ng tr?®

T. kJt qul H3nh 1, cho thbly trong 10/
Pythium vexans mXu L blt LD5 | " c¢- dblu hi u L i Kk
c.n 14i . niQu n”"yD&h cng tti,Qm m¥wmglLwWh a h' v
t "t v.,i nblm g©y b nh Stleptdmycespp.Bacilluss pppay R t hd

3.3. Phon | dp x4 khuXn v~ chuXn b° mXu nbl

T. c8c mXu hl Bk nKhyuXxmpolea Llelpc tr°n mti t
c8c LHc LiWm m u sdc v™ khuXn |1 Ydc kh8&8c nhau
d a tr °n DbSfreptomyoes uta& d irgsnel va BackuEl963) Trong s’ 20
Streptomyces p . phon |1 dp L€ ¢ c- ntm nh-m m”u xubl
(H¥nh 4 v° Blng 3).

BIlng 3

S pho©n b theo nh-m mu c¢c_,a c8c ch_ ng x4 kh

STT Nhém mau S° c¢h, T 1 (%)
1 Tr dng 11 55
2 nen 1 5
3 NOu LE 4 20
4 Xam 3 15
5 Xanh 1 5
Ngu” n: KNt qul ph©n t2ch d. 1li"u c¢c.,a nh-m nghi
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5 mm 5 mm
KhuXn | KhuXn | KhuXn | KhuXn | ' KhuXn | ¢
tr dng Len no©u Lt xam xanh
Hinh4.H*nh [nh m"u sdc khuXn Ix @Wc K% Enld® dp qtcL'I?hio a
ve n rau l ©m L ng tr°n mti tr€ ng G
34.KAt qud khd o s8&t khd ntng oc chA Pythi
b”"o cva c¢c8c chvng xu khuxn L_1c ph®©n | op tui
Khl ntng _ ¢ mlﬁélj?ythliufnvexar;ls,,laand'td—mh nuti cl5lyg I«
c8c (Stieptongyces pp. sau 48 gi . KJJt qul thW hi n
Bl ng 4
Hi " u qul _ ¢ ché# th_Pigtgumivéstans t & c § Stregtdmycesypp.
ph©n I dp ° dawmh4&O©gi n” ng
Pht n trtm oc chA t Xc
STT T°n ch_ ng Sau 48 gi
1 LD1.1 14.29¢
2 LD1.2 23.1Z7
3 LD2.1 13.20¢
4 LD2.2 0.0¢
5 LD3.1 14.30¢
6 LD3.2 0.0¢
7 LD4.1 18.07
8 LD5.2 12.95¢
9 LD5.4 51.8C
10 LD6.1 8.53"
11 LD6.4 39.60
12 LD7.1 24.90
13 LD7.2 13.79¢
14 LD8.1 14.46¢
15 LD8.2 20.72¢
16 LD9.1 17.73¢
17 LD9.2 17.97
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STT T°n ch_, ng Sau 48 gi
18 LD10.1 23.79c
19 LD10.2 14.30¢
20 LD10.3 17.56¢
Trung binh 18.06
CV (%) 36.98
P <.0001
Ngu“ n: KJt qul mthoem tngchh °ch, cl iV u c_ a
Trong c¢c*%ng m t ¢, t, c¢c8c gi 8§ tr trung b3n
bi "t vQ mHt th  ng k° (P < 0.05).
D.a v' o kJt qul L"i kh8ng ° B[ng 4 cho t
c h_ Strgptomyce s p.khcg&c snhau gi_a ¢c8c ch_,ng (s k h §
nghoa vQ mHt th  ng k°). Sau 48 gi" nu?ti c bly
x 4 Kk Bteepjomyces p p . bi Wu hi n kh[ nktng . c¢c chlJ]] s,
KhuXm AdBlm b° ¢ chJj s€ c¢c- L€ ng k2nh nh, hhr
(H¥nh 5). Trong L-, phfn tri&tm c chJ th nblm
LD5.4 ¢- hi " u qul _c¢c chJ/Jl nbim b  nh s&@)vas8 gi
LD3.2 (0% (H3nh 5). Phfn trtm _c chJ] nbim gi
mHt th ng k° sau 48 gi° nu?ti c bly .LevK/Jtc gnugl sh
(2014)k hi khlo s8t ch, ng x4 khuXn UNAL hyv c HN& .L |
L'-, nghi Trimh(2014)c icnga cho t hbly kh[ nRythignspi nk_ ah
c8§c ch,. ng xY9Y khuXn L€ phon | SHpeptomycespnlb, ng |
5.4 c kh[ ntng ki Wm nsbighiumivéxdang @y i b'vnh h”™ iphg
MHt s au
LD5.4

LD3.2

o T e [ |
l4§ﬁ7jnomn|‘z|

3 4 5 ahigag

T T

wi P
o 10 11 12
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Hinh5.Khu Xn |IPHRiumvexans n
c¥%ng d ch chi J]

35nMnh diamh hXc ph©n to chvng xu khux n LD
nhmt nmm Pythium vexans

- Q
=
3

T. k/Jt qul s ng | ¢ Strepfomyce D5a4ch™ n ch€ng
ntng ki WnPytsiwonSvexang Bljnw b" nh th" i r_ tr°rm.r ad Jmh
h“nh t&8ch DNA t  ng s'hic&c phl.nng nlgD®P.CR w" it fc
KNJt qul Li° " n di s[n phXm PCR cho thBly, c¢ch_n

1300bp, ph% h' p v, i k/Jt qul nghi®nhcb6d.cSadanK
PCR sau L- L€ ¢ tinh sUYckh tb3YnBg obl i nles)olvat et ilJi
Sau khi L ¢ tr3nh t b3ng phfn mQm ATGC v~

qul so s&nh h bly , ch_ nyg, iLDBradnk . -t L, 6 ger
Streptomyces filamentosAsY 8.1 vQ tRNAhct thWngh®6S B

©o O
[ =2
©o O
oo
~

10000bp

3000bp

1300bp

1000bp 1. Thang DNA 1kb

s00bp 2. SIn phXm PCR

Hinh6.K/JJt qul Li n trept@dryodsD6.4 a ch_ ng

nHc Li Wm h3nHD5h&i L€ & «chlyndr°n mti tr € r
07 ng°y tYdBd OkhuXn |1 4c c¢c- dlng tr ,n, bQ mHt h

5

gian nut!i05chHy,"y LGu nu?!i cbly khuXn | YYec c- |

0O2mm, bQnmHit Im i | °n. T. ng"y 05 tr° Li khuX
hay no©u L, v, o 088 mmg, kg mzha khwrdgrggwW@nh khuXn
ra xung quanh. MHt d<€ i khuXn | 4dc ph3ng, kh
h3nh thg8i h” s° v b"0o t c¢c,a ch_ng LO®.4 b
|l fn, kJt qgqul cho thbly sau 05 ng"y bdt LFfu h
chu,i b "®9t b " o® it 06 m»i chu, SreptomycépHocls Lhi' Wm vg, |
kh-a pho©n | o4Yi Perdmmnh - o (BR)Hinh 7). c_ u
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/
\e* .

.“““;!“sntn‘ﬁi%‘;}t# 9 Hi‘ll 12 .\'hj"‘:‘ﬁlﬁr‘;‘ s 9 10 11 12 1
MHt tr €, MHt sau Chu, i b"o t
Hinh7.nHc Li Wm h3nh th8i khuXméil Yc v~ v
tr°en mti tr<€ ng Gause |

Bl ng 5
KJt qul BLAST v¥%ng gen 16S rRNA c¢c,a ch_, ng LD

M« s° cln, t<€hn

Ton eh ™ gann (%)

ph._ Tén loai

Streptomyces

LD5.4 FJ792560 100 99.57 s
filamentosus

Ngu”“n: KJt qul[ x I'T t_. d. li"u LiQu tra
Tr3nh t. LoUn DNAcIHPL on kh@DFEh vl Uil 50 BVBRg c Y%a

GCTTACCATGCAAGTCGAACGATGAAGCCCTTCGGGGTGGATTAGTGGCGAACGGG
TGAGTAACACGTGGGCAATCTGCCCTTCACTCTGGGACAAGCCCTGGAAACGGGGT
CTAATACCGGATACGACTTGTCGAGGCATCTTGAGGGGTGGAAAGCTCCGGCGGTG
AAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCCACALSGCGA
CGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCC
AGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATG
CAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGG
AAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCA
GCCGCGGTAATACGTAGGGCGCAAGGTTGTCCGGAATTATTGGGCGTAAAGAGCT
CGTAGGCGGCTTGTCACGTCGGGTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCAT
CCGATACGGGCAGGCTAGAGTGTGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGT
GAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCTCTGGGCCATT
ACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGT
CCACGCCGTAAACGTTGGGAACTAGGTGTTGGCGACATTCCACGTCGTCGGTGCCGC
AGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTCAAA
GGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACG
CGAAGAACCTTACCAAGGCTTGACATATACCGGAAAGCGCCAGAGATGGTGLCCCCC
CTTGTGGTCGGTATACAGGTGGTGCATGGCTBCGTCAGCTCGTGTCGTGAGATGTT
GGGTTAAGTCCCGCAACGAGCGCAACCCTTGTCCTGTGTTGCCAGCATGCCCTTCGG
GGTGATGGGGACTCACAGGAGACCGCCGGGGTCAACTCGGAGGAAGGTGGGGACG
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ACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTACAATGGCCGGT
ACAAAGAGCTGCGATGCCGCGAGGCGGAGCGAATCTCAAAAAGCCGGTCTCAGTTC
GGATTGGGGTCTGCAACTCGACCCCATGAAGTCGGAGTTGCTAGTAATCGCAGATCA
GCATTGCTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGA
AAGTCGGTAACACCCGAAGCCGGTGGTCCCAACCCCTCGGGGAGGGAGC

KJt qul khi ph©n t2ch c¢c©y ph8t sinh | o"i
kh[fo b33xmPRmpHhHEEGAS, cho thbly c¢h_ ngStreptniyced gf
flamentosu¥ © khlng c¢- t€©hng Hscherighiaxqli, It €hingg®y m'h
BLAST tr°n NCBI (Bl[ng 4 v° H3nh 8).

T. c8c k J]t gul n"y cho AD&p 4kNt° Ilcthdmgech
Streptomyces filamentosu$heo Bavya, Mohanapriya, Pazhanimurugan, va Balagurunathan
(2011) cing L« cho t hbly rShept@nyces filamentostish ong & n i
kh&8ng vi sinh vdt g©y hyi

496: Streptomyces showdoensis (NR 041129.1:9-1409)
52 Streptomyces viridobrunneus (NR 112481.1:6-1406)
52 Streptomyces violaceorectus (EU570697.1:1-1397)

[ Streptomyces filamentosus strain cfcc3140 (FJ792560.1)
68— 1D5.4

Streptomyces roseolus (NR 041076.1:4-1403)
Escherichia coli (NR 024570.1)

Hinh 8.Cay phatsinh o i c¢_. a ch_ ng x4 khuXn LD5.4 v,
h h"ng gfn d a tr°n pho©n t2ch tr?3r

4. KJt ludn v™ kilJln ngh’

ao

T. 15 mXu Lblt thu L€ ¢ tUi c8&c v¥%ng tr  ng
2 0 c Btreptagnycespp.val ¢ h_ nPythiumBlexans . mXu rau b nh th’
thdp KJt qul s ndStdpiontyced 81 c( LDEh4ngec - kh[ nktn
chJ/ RyBlomvexang ©y b nh th" i r_ tr°n rau LYt 51.
nuly E& | oUi b, tJ bStreptomycespaochhnl!l éi§c &KHtngu
hc ph©n t° cho thbly, c¢h_, ng Stept@&nycks fitasantosgs L~ r
FJ792560. Tuy nhi®°n, hi u qul _ c¢c chgatidhm c_ &
m t s° LiQu ki n nuti [Rythliymvetats rio nggi an ,Quk ki * mt
ttng cao hi u | ¢ .c¢c chJ] b nh th i r_  tr°n r
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sp [Isolation and selection of actinomycetes capable of producing antifungal agents Pythium
sp.Tu p ch? khoa hJoHCW61(2014)21d3123, phu m

PH L, C

AKAt qud phyY gidi tr3nh tx chvng RR1
A.1. PhY gidi tr3-hehuptx b ' ng mQi OomCoxl

Insertion Point: 0 B (+=] 702 bases
AAAA AAAATTGGGTACTTTATATTTAATT TTTGEGGTGCTTTTTCAGCAATAGT TGCAACTG TAATGTCTG TATTAATT

X A A A X A A A A AAX A
(LEE ----..u....ll-...-lll il IIIIIIIII-IIIIIIIIIIIIIIIIll IIIIIIIIIIIIIIIII

< >

0x

Insertion Point: 0 B3 (=] 702 bases
TATTAATTAGAATTGAATTAGCACAACCAGG TAATCAAATTTTTATGGGAAACCATCAAGTATATAATGTTATGA

< >

Insertion Point: 0 =3 [+] 702 bases
[ TATGATTACAGCACACGG TTTATTAATGATATTTTTTGTGGTTATGCCTATATTAGT T TGGTGGTTTTGGTAACT

mmmwwwmwwwwmwmmww.

140 1.0x
< >
Insertion Point: 0 B[+ 702 basesl

TAACTGGTTTGTACCTATAATGGTAGGAGCACCTGATATGGCTTTTCCTCGTTTAAATAATATTAGT TTTTGEGTT |

N e

210 220 230 240 250 260 270 280 1.0x
< >

Insertion Point: 0 &3 (=] 702 bases
GGTTATTACCACCATCTTTATTACTATTAGTATCTTCTGCTTTAGTTGAATCAGGTGCAGGTACCGGTTBGACAG

L o ey L L

280 290 300 310 320 330 340 350
<

>

Lox

Insertion Point: 0 =3 (<] 702 bases
EGTACCG6G6TTGGACAGCTTATCCACCATTATCAAGTGTAGCTGCACATTCAGGACCTT CAATAGATTTAGCTATTT

340 350 360 370 380 390 400 410 1.0x

Insertion Point: O B3 (=] 702 bases |
TATTTTTAGTTTACATTTATCAGGTATTTCTTCATTATTAGGTGCAATTAATTTTATTGTTACTATTTTTAATATG

Ao A Mool

410 420 430 440 450 460 470 480 1.0
<

>
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Insertion Point: 0 ) B2= 702haseﬁ‘
"AATATGAGAGCTCCTGGATTAAGTATGEGCATAGAATGCCTTTATTTGEGTATGGTCTCTTTTAATTACAGCTTTTCTTT

u
480 430 500 510 520 530 520 550 1.0x
<

>

Insertion Point: 0 B3 (=] 702 bases
FTTCTTTTABTTATAACTTT TACCAGTATTTTCAGGTTCAATAACTATGTTATTAACTGATAGAAATTTTAATACTT

|
550 560 570 580 590 600 610 620 1.0x
< >
Insertion Point: 0 =] 702 bases

ATACTTCTTTTTATG6ACCCAGCAGGAGGAGG AGATCCAGTATTATTCCAACATTTATTTTGGTTTTTCGGECAACCC

N 4&\&_ L

620 630 640 650 660 670 680 690 1.0x
< >

b

Insertion Point: 0 702 bases
TTTTTATGCACECAGCAGGAGGAGGAGARTECAGCTATTATTCCAACATTTATT ITGGLTTIT CoaEAMCCCCT 6 ANAGHE

N !\\AA x‘h‘ -

T T T T N T T LT T TN LT T T T T

1.0x
< >
", - - r -

A. 2. PhY gidi tr3eHo tx b " ng mQi OomCoxl
Insertion Point: 0 _ ) (=] 704 bases
AAAAATTGGAAAAACCTGEGAATCTCCTCCTCC T6 CTG 66 TCATAAAAAGAAGTAT TAAAAT TTCTATCAG TTAATAA

-
T e T T T T T T L P T LTI T NN IR TIITI
< >
Insertion Point: O 704 bases
CAG TTAATAACATAG T T T TAT TG AACCTG AAAATACTG G TAAAGTTATAACTAAAAGAAAAGCTGTAATTAAAAG
=
IRD RRR NN AR R n RER RN mE NN nn o RRNR RN R RN RNAN RN AN R A n AR RN RRRRRRNRRRE
70 80 90 100 110 120 130 140 1.0x
< >
Insertion Peint: 0 704 bases

AAGAG ACCATACAAATAAAGGCAT TCTATGCATACTTAATCCAGG AGCTCTCATATTAAAAATAGTAACAATAA

H .
140 150 160 170 180 190 200 210 L0x

< >

Insertion Point: 0 3 [+ 704 bases
AATAAAATTAATTGCACCTAATAATGAAGAAATACCTG ATAAATGTAAACTAAAAATAGCTAAATCTATTGAAG
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Insertion Point: 0
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AAGGTCCTGAATGTGCAGCTACACTTGATAATGGTGGATAAGCTGTCCAACCGGTACCTGCACCTGATTCAACT

[+=] 704 bases

280

290
<

Insertion Point: 0

>

1.0x
B3 (+=] 704 bases
CAACTAAAGCAGAAGATACTAATAGTAATAAAGATGGTGGTAATAACCAAAAACTAATATTATTTAAACGAGG AAAY

Insertion Point:

0

GG AAAAGCCATATCAGGTGCTCCTACCATTATAGGTACAAACCAGTTACCAAAACCACCAACTAATATAGGCATAA

[E (=] 704 bases
.
IR NN RN RN RN NN NN RN NN NN NN NNy,
420 230 240 450 460 470 480 490 x|
< >
Insertion Point: 0 704 bases
GCATAACCACAAAAAATATCATTAATAAACCGTGE TGCTGTAATCATAACATTATATACTTGATGGTTTCCCATAAA
‘ -
IR N N RN R RN NN RN RN N NN NN RN RN nnnnnpnnnnnnnnnannnnn
490 500 510 520 530 540 550 560 .0x|
< >
Insertion Point: 0 B3 [+ 704 bases
CCATAAAAATTTGATTACCTGGTTGTGCTAATTCAATTCTAATTAATACAGACATTACAGTTGCAACTATTGCTGA

<

RAR RN RN RN RN RN AN NN RN nannnnnnnnnnnl
560 570 580 590 600 610 620 630
Insertion Point: O

|
Ox
>
&3] (+=] 704 bases
GCTGAAAAAGCACCAAAAATTAAATATAAAGTACCAATATCTTTATGATTTGTTGAAAAAAGC ATCCTAGATGAA
o)
AR L
FIIIIIIIIIlIIlIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII......-_...ul.
630 640 650 660 670 680 630 700 Lox
|<
BKAt qud phyY gid|
B. 1.

>

LD5. 4

PhY gid i
Insertion Point: 0

tr3nh tx chvng
tr3nh

tx b ng mQi 20F

GGNGCTTACCATGCAAGTCG AACGATG AAGCCCT TCGG6GGGTGGATTAGTG GCGAACG GG T

%‘ 3 ‘ L
1 10 20 30 40

50

1198 bases
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Insertion Point: 0

&3 [+=] 1198 bases
TG AGTAACACGTGGGCAATCTGCCCTTCACTCTGGGACAAGCCCTG GAAACGGGGTCTAA

|
0 70 80 90
[<

100 110 1.0x

Insertion Point: 0

1198 bases |
CGG6GGTCTAATACCGGATACGACTTGTCGAGGCATCTTGAGGGGTGGAAAGCTCCGGC

A A A \.
\/ W | ; % m
110 120 130 140 150 160 1.0x
<
Insertion Point: 0

>

=3 (+] 1198 bases
GCTCCGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCCA

1.0x

Insertion Point: 0

1198 bases |
TAACGGCCCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTG 6

Insertion Point: 0

B3 (=] 1198 bases
CACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATT GC

[ |
260 270 280 290 300
<

310 1.0x
>

Insertion Point: 0

B3l (=) 1198 bases
GAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCT

340 350

360 1.0x
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[E3(+] 1198 bases

TGCATCCGATACGGGCAGGCTAGAGTGTGGTAGGGGAGATCGGAATTCCTGGTGTAGC

610
Insertion Point: 0

1.0x

1198 bases

TGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCT

[ |
60 370 380 380

400 410
Insertion Point: 0

1.0x

1198 bases

GACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGC CCAGCAGCCGCGGTAATACGTA

|
410 420 430 440 450 460 1.0x
< >
Insertion Point: O 1198 bases
TAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGECGTAAAGAGCTCGTAGGCGGEC
|
460 470 480 490 500 510 1.0x
[« >
Insertion Point: 0 1198 bases |
TAGGCGGCTTGTCACGTCGGGTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCATCCGA

|
510 520 530 540
<

=60 1.0x
Insertion Point: 0

=3 1198 bases
TGGTGTAGCGGTG AAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCGGATCT C
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Insertion Point: 0

1198 bases

S CGGATCTCTGGGCCATTACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATT

Insertion Point: O

[E3(+] 1198 bases
AACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGTTGGGAACTAGGTGTTGGCGA

710 720 730 740 750

760 1.0x

Insertion Point: 0

B3 (=] 1198 bases
TGTTGG6CGACATTCCACGTCGTCGGTGCCGCAGCTAACGCATTAAGTTCCCCGCCT GGG

el AT \

RRRR RN RN R i RN AR nnininn

760 770
<

780 790 800 810 1.0x

>

Insertion Point: 0

=3 [+] 1198 bases
.C6CCTGGG6G6AGTAC GGCCGCAAGGCTAAAACTCAAAGGAATTGACGGGGGCCC GCACAA

) ‘d AT ) ) ol

810 820 830

>

Insertion Point: 0

B3l (=] 1198 bases
CCC GCACAAGCAGCGGAGCATGTGGCTTAATTCGACGCAACGCGAAGA AACCTT ACC AAGG

ol i) ‘ e .m [l

Insertion Point: 0

>

B3 [«] 1198 bases
CCTTACCAAGGCTTGACATATACC GG AAAGCGCCAGAGATGGETGCCCCCCTTGT GG TC GG T

) humt W ml‘t : al
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Insertion Point: O [E3(+] 1198 bases
FITGTG6G TCGG TATACAGGTGGTGCATGGCTGTCGTCAGCTCGTGEGTCGEGGAGATGTT GGG T

At sl Bl “M“W“‘“ L

960 970 980 990 1000 1010 1.0x
< >
Insertion Paoint: 0 1198 bases |

GATGTTGGGTTAAGT CCCGCAACGAGCGCAACCCTT GT C TGGGTT GCCAGCATGCCCTTC

(| o ““.o“““ ‘6“ ) &“‘“ “ L

1010 1020 1030 1040 1050 1060 1.0x
< >
Insertion Point: 0 1198 bases

CATGCCCTTC GGGGTGATGGGGACT CACAGGAGACCGCCGGGG TCAACTCGGAGGAAGGT

AN\ =

1060 1070 1080 1090 1100 1110 1.0x
[« >

Insertion Point: 0 1198 bases

566 TCAACTCGGAGGAAGGT 6 G6ACGACGT CAAGTCATCATGCCCCTTATNNNCTT G666CT

1100 1110 1120 1130 1140 1150 1.0x
< >
Insertion Point: 0 1198 bases |

TGCCCCTTATINNCTT GEGGCT GCCACGTGCTINNAAAT GG CCGGTAAAAAAA CTTCGE AAT CCC

|
1140 1150 1160 1170 1180 1190 1.0x
< >
B.2. PhY iang m@i nh5@ xR
Insertion Point: 0 7 1270 bases

GCCT GG TCACTT CEAMAG CTCCCTCCCCG AGGEGGTTGE 6GGALCACCG G CTTCE GGTGTTACCGACTTTCG TGACGTG ACC

< >
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Insertion Point: O B (=] 1270 bases
C6GG6CGEGTGTGETACAAGGCCCGEGG AACGTAT TCACCGE CAGCAATGCTGATCTGCGAT TACTAGCAACTCCGACTTC

IR Omon Bnnn A AR R ARNRRR N R e pRRRN AR RN RN AR e n DR ARRR A
80 90 100 110 120 130 140 150 1.0x
<

>

Insertion Point: 0 B3 [+ 1270 bases
GACTTCATGGG6G6TCGAGTTGCAGACCCCAATCCGBGAACTGAGACCBEGCTTTTTGEGAGATTCGCTCCGEGCCTCGBCBGCA

i ; L]
150 160 170 180 150 200 210 220 1.0x|
< >
Insertion Point: O &3] (+] 1270 bases

iCG6G6CATCGCAGCT CTTTGTACCGGCCATTGTAGCACGTGBGTGCAGCCCAAGACATAAGGGGCATGATGACTTGACGT

220 230 240 250 260 270 280 290 1.0x
< >
Insertion Point: 0 1270 bases

TTGACGTCGTCCCCACCTTCCTCCGAGTTGACCCCGGCGGTCTCCTEGTGAGTCCCCATCACCCCGAAGGGCATGCT G

>

-
ERR R N RN RN AR R RN annnnnnnnnnn
290 300 310 320 330 340 350 360 1.0x
<

Insertion Point: 0 Bl (=] 1270 bases
CATGECTGGCAACACAGGACAAGGGBT TGCGECTCBTTGECEGGACTTAACCCAACATCT CACGACACGAG CTGACGACAG

360 370 380 380 400 410 420 430 L0x
< >
Insertion Peint: 0 B3 (=) 1270 bases
CGACAGCCATGCACCACCTGTATACCGACCACAAGGGGGGCACCATCTCTGGCGCTTTCCGGTATATGT CAAGCCTIT

Insertion Point: 0 B3+ 1270 bases
CAAGCCTTGGTAAGGTTCTTCGCGTTGCGTCGAATTAAGCCACATGCTCCGEGCTGCTTGTGCGG6GCCCCCGTCAATTC

A MM ARA AN, MMM Al
lIIIIIIIlIIIIIlIIlIlIIlIlIIIlIIIlIIIIIlllIllIIlIIlIIIlIIIIlIIIlIIIIIIIIIIlIIl

>

1.0x|

Insertion Point: 0 B3 [+ 1270 bases
FCAATTCCTTTGAGTTTTAGCCTTGCGGCCGBGTACTCCCCAGGCG6G6G66AACTTAATGCGTTAGCTGCGGCACCGACG

() -
PR R RN NN N R RN NN i nininann
570 550 590 500 610 620 630 540 1.0x
< >

Insertion Point: 0 B3 (=] 1270 bases
CGACGACGTGG6AATGTCGCCAACACCTAGTTCCCAACGEGTTTACGGE6CGTG66ACTACCAGGGTATCTAATCCTGETT

[} i -

N NN RN R NN NN NN RN RN NN RN RN IRRRTRRRRIRINIRARNRRRY
640 650 660 670 680 690 700 710

< >

1.0x




Jinh Anh H¢aHOMEOWE W gt &BGot v,d6(1BAM ngh 401

Insertion Point: O
CTGTTCGCTCCCCACGCTTTCGCTCCTCA

B3 [=] 1270 bases
GCGTCAGTAATGG CCCAG AGATCCGCCTTCGCCACCGGTGTTCCT CC

(IR IR NN NIRRT NN NIRRT NNNININNIN]
710 720 730 740 750 760 770 780 1.0x
< >
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