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Tém tit: Xa khuan noi sinh ton tai trong mo thyc vét ¢6 tiém nang sinh tong hop nhiéu hoat chit
sinh hoc quy, trong d6 dang chi y 1a céc chét khang khuin, ¢6 tiém ning ing dung trong cdng tc
bao vé thuc vat bang bién phép sinh hoc, dan thay thé héa chat bao vé thyc vat, giam thiéu nguy co
6 nhiém moi truong va nang cao chit lugng ndng san. Trong nghién ctru nay, 45 chung xa khudn
ndi sinh duge phan lap tir cdc cay budi Dién Ha Noi dugc nghien ctru ddc diém sinh hoc va kha
ning ddi khdng véi cic chung vi sinh vat kiém dinh. Trong s dé6, chung HNR3X4 thé hién hoat
tinh sinh hoc cao, khdng vi khudn Gram 4m, Gram duong va mot sO chung nam gdy bénh G.
candidum, F. oxysporum va F. udum kiém dinh. Xa khuin HNR3X4 sinh trudng tdt trén nhiéu loai
mdi trudng nudi cdy véi nhiét do phat trién tir 15+45°C va pH 4+9, sinh ra nhiéu chudi bao tir
dai dang xodn 10 xo0, v&i sé lugng bao tir trén mot chudi tir 10-50 bao tir ¢ cdu tric bé
mit nhin. Dua vao nghién ctu dac diém sinh hoc va phan tich trinh tu gen 16S rDNA, chung
HNR3X4 c6 d6 tuong ddng cao 99% véi cdc ching Streptomyces parvulus, do d6 dwoc dat tén 1a
S. parvulus HNR3X4. Ching HNR3X4 sinh tong hop hoat chét khang khuan cao nhat trén moi
truong Gause I, & pH 7 va nhiét d6 37 °C.

Tir khéa: Xa khuan ndi sinh, phan loai xa khuin, 16S rDNA, Streptomyces parvulus, chét khang khuén.

1. Mé dau

Vi sinh vat noi sinh 1a cac vi sinh vat sinh
song & cdc md bén dudi 16p té bao biéu bi ciia
cdy ma khodng giy ra céac tri€u chung bénh cho
ciy chu [1]. Trong s6 cic loai vi sinh vat, xa
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khuan ndm giit vi tri quan trong do sy da dang
cao, kha niang sinh tong hop nhiéu loai enzym
va thudc khang sinh diing trong nong nghiép va
y hoc. Xa khuén ndi sinh cu ngu khéng nhiing
khong gy bénh cho cdy chu ma con co kha
nang thuic day su phat trién ctia cdy chil bang
con dudng dong hoa cdc chat dinh dudng nhu
hoa tan phosphat, c¢b dinh nito ty do, hay sinh
téng hop cdc hooc-mén thuc vat, cung cap cic
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loai vitamin gitip cdy ting trudng tot hon [2].
Ngoai ra, xa khuan ndi sinh con c¢6 kha ning
kiém sodt bénh dich cho cdy chi dua trén mot
s6 co ché nhu d6i khang (antibiosis) nhu: sinh
chat khang sinh, sinh tong hop cédc enzym phan
huy thanh té bao cua ndm bénh, canh tranh vé
dinh dudng, noi cu trd va kich thich tinh chéng
chiu hé thong cua cay chu [3, 4]. Gan day da co
nhiéu nghién ctru v€ kha nang sinh téng hop cic
chét thi cap, c¢6 hoat tinh sinh hoc tir cdc loai xa
khuan néi sinh [5]. Diéu nay cho thdy xa khuin
ndi sinh thyc sy la nhiing Gng cur vién tiém
nang trong tim kiém céc chit khang sinh méi,
nham kiém sodt dich bénh cho ciy theo huong
than thién moéi truong va phét trién cic san
pham thuéc méi ding cho nguoi va dong vat.
Bai bédo nay s€ tap trung chu yéu vé cdc két qua
phan 14p xa khuan noi sinh trong ciy Budi Dién
— Ha Noi, dong thoi dinh danh va nghién ctru
cic dic diém sinh hoc va kha ning sinh tong
hop hoat chit khing khuin cia xa khuin
HNR3X4.

2. Vit liéu va phwong phap nghién ciru
2.1. Vit lidu va méi truong nudi cdy

- Céac mau thyc vat (ré, canh) cta ciy Budi
Dién Ha Ni.

- Nam va vi khuan kiém dinh: G.
candidum VSVD 5, F. oxysporum FOS5, F.
udum VSVD 2 va B. subtilis ATCC 6633 tir bo
suu tap giéng cua phong Vi sinh vat dat. Vi
khuidn kiém dinh Staphylococcus aureus
ATCC 25922 va Pseudomonas aeruginosa

ATCC 10145 nhan tor Vién Kiém nghiém
thudc. Céc doan modi khuéch dai gen 16S
rDNA do Invitrogen (Hong Kong) cung cép.

-Mbi truong nudi cdy va phan loai: Céc moi
truong theo ISP (International Streptomyces
Project) [6 ] va khoa phan loai Bergey [7] duoc
sir dung dé nuoi cy va phan loai xa khuan. Mbi
truong thach khoai tdy (PDA) dugc st dung aé
nudi cay nim kiém dinh.

2.2. Phuwong phdp nghién cuu

Phan ldp cdc chung xa khudn noi sinh

Mau thyc vat sau khi duoc xir 1y, lam sach
va phan 13p theo Shutsrirung va cong sy [8].
Céc dia phan 1ap dugc u ¢ 28°C trong 15+60
ngay. Cic mau xa khuan dugc thudn khiét va
gitr trén moi trudng ISP2 va su dung trong cic
nghién ciru tiép theo.

Nghién ciru déic diém hinh thdi

Nghién ctru ddc diém sinh hoc theo phuong
phdp trong ISP (1974) va kh6a phan loai
Bergey [6,7]. Mau sic cta khuan ty co chat
(KTCCO), khuén ty khi sinh (KTKS) va sdc to
tan tiét ra modi truong dugc dénh gid theo
Shirling va Gottlieb (1966) trén bang mau cua
Tresner & Backus [9,10]. Hinh dang cudng sinh
bao tir va bao tir dugc quan st va chup anh
dudi kinh hién vi dién tir JSM-5000.

Tdch chiét DNA va phan tich trinh tir gene
16S rRNA

Phuong phdp tich chiét DNA duoc tién
hanh theo Sambrook va Russell [11]. Gen ma
héa 16S rRNA cia ching xa khuan dugc
khuech dai bang phan tng PCR tr DNA téng
sO bang cap mdi 27f (-
TAACACATGCAAGTCGAACG-3') va 1492R
(5-GGTTACCTTGTTACGACTT-3") va tién
hanh theo Shutsrirung va cong su [8]. Trinh
tu nucleotide cta gen 16S rRNA dugc phan tich
dua trén dir liéu Ngan hang gen ctia NCBIL. D¢
tuong dong vé trinh tu duoc xac dinh va so
sanh vai céc trinh tu khiac dugc so sanh trén
nhin  hang  GenBank biang BLAST
(www.ncbi.nlm.nih.gov). Mttc 4§ tuong dong
di truyén ciia cic ching dugc xay dung dua trén
phan mém CLC DNA workbench 6.6.

Pdnh gid kha nang doi khdng véi vi sinh vit
kiém dinh

Céc chiing xa khuan phan 1ap duoc kiém tra
dua trén kha nang d01 khéng cua cdc chung nay
vOi mot s6 chung nam va vi khuan Gram (+) va
Gram (-) kiém dinh bang phuong phip thoi
thach va phuong phdp khuéch tdn trén thach.
Kha ning d6i khang dugc danh gid dwa trén
vong Uc ché vi khuan va ndm kiém dinh [12].
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3. Két qua

3.1. Phan lgp xa khudn ngi sinh tir cdy buci
Dién — Ha Ngi

Trén tong s6 10 miu canh, ré va 14 cta 10
cAy budi dién thu thap tai dia ban Ha Noi da
phén 1ap dugc 45 chung xa khuén, trong do6 xa
khudn néi sinh thu dugc & cic mau ré ¢ sb
luong khuén lac xa khuan thu duoc (19 ching
chiém 42,2%) nhiéu hon va da dang hon cic
mau canh (12 chung chiém 26,6 %) va mau 14
(14 chung chiém 31,1 %). Nghién ciru dic diém
nudi cay trén cac moi truong ISP tr 1 + 8, két
qué cho thdy, s6 luong xa khuin c6 mau vang la
chiém chu yéu (57,78 %), dtng tht 2 12 nhém
xam (31,1 %), nhém nau chiém 4,4 %, xanh
chiém 2,2 % va nhém khong xdc dinh (b& mat
khuan ty khi sinh khong rd) chiém 4,4%. Trong
sO 45 ching Xa khuan phéan 14p chi cé chung
HNR7X4 sinh sic t6 melanine.

3.2. Kha ndng doi khdng ciia xa khudn phén ldp
Trong s6 45 chung xa khuin noi sinh phan

1ap c6 12 chung thé hién kha ning khang it nhit
mot trong ciac chung vi sinh vét ki€ém dinh

(chiém 26,67 %). Pic biét trong sb d6 ching
HNR3X4 (xa khuén néi sinh tich tir r) thé hién
kha nang dbi khang voi nhidu ching vi sinh vat
kiém dinh ddc biét voi vi khuan Gram (+) S.
aureus ATCC 25922 va B. subtilis ATCC 6633
(Bang 1).

3.3. Nghién ciru dac diém sinh hoc ciia ching
xa khuan HNR3X4

Chung HNR3X4 thugc nhém Vang xam,
sinh trudng t6t trén hau hét cdc moi truong ISP
kiém tra (ISP1-8), khong s1nh sac td trén moi
truong ISP8 va khong tao sac t6 melanin (Bang
2). Ching HNR3X4 phit trién trong dai nhiét
do tir 15 + 45°C va pH tir 4 + 10. Sinh truong
t6t nhat & 28°C va pH 7,0, chiu duoc ndéng do
mudi dén 3% va c6 kha ning phan huy
nhiéu co chéit nhu: chitin, casein, tinh bot,
guaiacol, carboxymethyl cellulose va xylan voi
vong phan hiy 1an luot 12 15, 35, 11, 24, 31 va
38 mm. Chiing NHR3X4 c6 kha ning dong
héa cdc ngudn carbon nhu: D-glucose, L-
arabinose, sucrose, D-manitol, xylose,
fructose, raffinose, rhamnose va cellulose.

Bang 1. Hoat tinh khang ndm va khang khudn ctia xa khuan ndi sinh HNR3X4

Kich thudc vong doi khdng (D, mm)

Chung vi sinh vat kiém dinh

Cuc thach Dich chiét
S. aureus ATCC 25922 26 +0,42 25+ 1,00
B. subtilis ATCC 6633 25 +0,50 25+0,42
P. aeruginosa ATCC 25932 7+0,90 0
G. candidum VSVD 5 15 +£0,81 7+0,35
F. oxysporum FOS5 17 £0,50 10 +£0,76
F. udum VSVD 2 14 +£0,32 6 +0,58

Bang 2. Mot s6 dic diém nudi cdy cua xa khudn HNR3X4

Mobi trudng Khuén ty khi sinh Khuan ty co chat Sac to Sinh truéng
ISP1 Vang xam nga vang xam Vang sing - ++

ISP2 Vang oliu Vang nau sang vang ++

ISP3 Xam oliu Xam oliu vang ++

ISP4 Vang nga nau Vang cam siang vang +++

ISP5 Vang oliu ngd xdm nhat Vang dam vang ++

ISP6 Vang xdm nga xanh oliu Vang oliu nga nau - +

ISP7 Vang phét xanh nga Xanh oliu Vang oliu ngd niu vang ++

ISP8 Oliu ngd Xdm Vang xdm - ++

2 A

Ghi chii: Sinh truéng:“+” kém; “++7 tdt; “+++7 rat tdt;(-) khong sinh sic t4.
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IMS-NKL x3.00k SE(M)

a

Hinh 1. Khuén lac xa khuén
HNR3X4 trén mdi truong ISP2.

Quan sit dudi kinh hién vi dién tir v6i do
phéng dai 8000 lan cho thiy bé mit bao tir cia
chung HNR3X4 dang tron nhin, chudi bao tir
thuong dai voi s6 lugng bao tir trén chudi tir 10-
50, tir mot cuong sinh bao tir ¢6 thé mocra 3 +
4 nhénh bao tir c6 dang xodn 10 xo nhe.

3.4. Phan tich trinh ty gen 16S rDNA

San pham khuéch dai tir DNA tong s& cuia
chung HNR3X4 v6i cap mdi 27f va 14R cho
mot bing DNA duy nhét c6 kich thuéc khoang
1400 bp (Hinh 3).

IMS-NKL x8.00k SE(M)

b

Hinh 2. Cudng sinh bao tir (a) va bao tir (b) ctia xa khuén ndi sinh HNR3X4.

Gen 16S rDNA cua ching HNR3-4 (1358
bp), c6 d6 twong ddng cao (99%) véi cic gen
tuong Ung cua mot sé xa khuin thudc chi
Streptomyces (Hinh 4): S. parvulus A10, S.
parvulus 2297, Streptomyces sp PZP027 va S.
luteogriseus S2-SC15. Nhu vay, két qua phan
loai 16S rDNA cho thay, chung xa khuan
HNR3X4 c6 dic diém rit gan giii va c6 do
tuong doéng cao voi loai S. parvulus nén ching
nay duoc dat tén 1a S. parvulus NHR3X4. Theo
cdng bd ctia Naine va cong su (2015) xa khuén
S. parvulus 1 loai ¢6 kha ning sinh chat khéng
khuén @e ché ca vi khuan Gram (+) va Gram (-)
kiém dinh [13].

Streptomyces tendae 944 (HQ607409)

HBUM17 1651)

is $39(JX007967)

EEE Streptomyces viridis NBRC 13373 (AB184361)
Streptomyces bellus BLH-12 (KJ020687)

HNR3-4
m’ﬁ yces parvulus A10 (KT906299)

100) L+—-S(raptomvcas sp. PZBUZT (;;201;21337)
| 5]
Streptomyces kagnshlmanus NBRC 13816(AB184504)
Streptomyces pactum LH-T10(KF876876)

inus MJM10146 (JX203386)

Streptomyeces carnosus(KC522300)

Streptomyces carmnosus (KC522300)

Streptomyces olivaceus FoRh46(KM370070)

Streptomyces spinoverrucosus 174464(EU593714)

Streptomyces spinoverrucosus 174464 (EU593714)
0.040

Hinh 3. Dién di d6 san phim PCR
cua HNR3X4 trén gel agarose 1%.

M: Thang DNA c}luén 300-
10.000bp; 1 va 2 la san pham PCR

Hinh 4. Muc d6 tuong dong di truyen gitta chung S. parvulus NHR3X4
v6i cdc loai xa khudn c6 ho hang gin dya vao trinh tw nucleotide ctia

genl6S Rrna.
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3.5. Lwa chon méi tru*&ng va diéu kl;én thich
hop cho xa khudn sinh chdt khdng khudn

Lya chon moi truong

M6i truong la mot trong nhirng yéu t6 quyét
dinh, anh huéng quan trong dén su sinh truong,
phat trién va sinh chat khéng sinh cua cac
ching xa khuan. Trén co s& mot s6 mdi truong
da duogc cong bd st dung cho xa khuén: SCA,
Gause [, ISP 4, AH,, mdi trudong khodng cé bd
sung 1% sodium propionate (KCT) ¢ nhiét do
28°C va lac 150 vong/phiit.

Két qua thé hién Bang 3 cho thiy, HNR3X4
khadng nim cao nhat trén méi truong Gause I va
cho sinh truéng t6t nhit & moi truong AH,. Moi
truong Gause I dugc lya chon lam mdi truong
sinh chét khéng sinh tt nhat cho HNR3X4.

Anh hieong ciia pH va nhiét dg
Xa khuin HNR3X4 duoc nudi & moi truong

thich hop dugc diéu chinh pH dao dong tur 6 +
8, buéc nhay 0,5 bang NaOH 1M va H,SO,

1M, lic 150 vong/phit trong 5 ngay. Két qua
cho thdy, chung HNR3X4 sinh chét khang sinh
t6t nhat trén méi truong Gause I & pH7.

Trén mdi truong AH4 voi pH thich hop va
céc didu kién cong nghé gilr nguyén, tién hanh
thay d6i nhiét d6 nudi va khao sit kha ning
sinh téng hop hoat chét khéang khuén & nhiét do
25, 30 va 37°C. Két qua ¢ Hinh 5 cho thiy,
ching HNR3X4 sinh trudng va sinh tong hop
hoat chét khéng khudn cao nhit & 37°C.

pH va nhiét d6 nudi cdy ctia méi truong la
céc yéu td quan trong anh huong dén san xut
chat khdng sinh ctia nhiéu loai xa khuan vi hai
yéu t6 nay c6 lién quan dén hoat tinh cia mot
sd enzym quan trong xic tic cdc phan tng trao
d6i chat cta té bao va hinh thanh chit khing
sinh [14]. Chung S. parvulus HNR3X4 trong
nghién ciru nay cé pH va nhiét do thich hop la
7,0 va 37°C nam trong khoang pH va nhiét do
thich hgp cho sinh trudng va sinh téng hop chat
khing sinh dwoc céng bd tir nhidu loai
Streptomyces sp. [15, 16].

Béng 3. Lya chon mdi truong thich hgp cho sinh tong hop chét khang khuan

Moi trudng Vong khiang khuan, D, mm Mat do
B. subtilis S. aureus (CFU/ml)
SCA 22.5+0.71 215+0.71 1,1.10°
Gause 1 24,75 + 0,35 23 +0,35 1,86.10°
ISP4 215+0.71 215+0.71 1,14.10°
AH, 23,5+0,71 21,25 + 1,06 5,00.10°
KCT 15 + 1,41 12 + 1,41 2,2.10°
20 Mat o, CFU/mI —*—B.subtilis +S"”AZ“‘ 0 WS aureus B.subtilis
g !
gsu 30 E f 1 | | I
1& E =§- a5
£ 20 2 % 0
; r’4§\‘\, AN D | B | ]
g 10 10 E E‘ 10
’ ’ pH m67i :rwdng ’ ’ Nhi‘éld'u 7
A B C

Hinh 5. Anh hudng cua pH (A), nhié¢t 3§ mdi truong (B, C) dén sinh trudng
va sinh chat khdng khuan cuia HNR3X4.
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Trén mdi trudong thich hop Gause I, tién
hanh 1én men & cdc diéu kién thich hop nhu
nhiét ¢ 37°C va pH 7,0, sau 5 ngay nudi ciy,
thu dich chiét thé tir dich 1én men cua chung S.
parvulus HNR3X4 bang cich chiét trong dung
mdi ethyl acetate ba 1an véi ty 18 (1:1) va kiém
tra kha ning khing khuan va khang ndm. Két
qué cho théy, hoat chét thu dugc van thé hién
hoat tinh khang khudn manh véi hai chung vi
khuin Gram (+) kiém dinh & trén, voi vong
khang dat trén 30 mm. Tuy nhién vong khang
nam nhéan dwoc giam kich thudc déng ké tir 15
mm véi ndm F. oxysporum FO3 Xuéng con 5
mm. Kiém tra hoat tinh phan hity chitin cho
thdy, chung HNR3X4 c6 kha ning phan huy
chitin. Nhu vay budc dau c6 thé két luan dich
1én men do ¢6 ca enzym phén huy chitin va chat
khang khuén nén vong khang nam nhén duoc
16n hon so véi dich chiét thod nhan dugc. Tuy
nhién, can c6é cdc nghién ciru sdu hon nita dé
1am 16 cdu tric cua chit khang khuén hay chat
khang sinh ma chung tdi nhén dugc tir chung
HNR3X4, diéu nay s€ mo ra mot trién vong
moi trong tim kiém céc chat khang sinh méi
trong tuong lai.

4. Két luan

1. Xa khuan ndi sinh HNR3X4 dugc phéan
lap tr ré ciy budi Dién Ha Noi duogc xdc dinh
c6 kha ning dbi khiang manh véi vi khuan
Gram (+) Bacillus subtilis va Staphylococcus
aureus.

2. Ching HNR3X4 c6 kha ning sinh tong
hop nhiéu enzyme ngoai bao vi vdy c6 kha
ning phan huy céc co chat nhu: CMC, co chat
twong tu lignin, tinh bot, chitin va xylan.

3. Nghién ctru mot s6 ddc diém sinh hoc va
phan tich trinh ty gen 16S rDNA cho thay
ching HNR3X4 c6 dic diém gin gii voi
chung S. parvulus va dugc dat tén 1a S. parvulus
HNR3X4. Xa khuan nghién ctru c6 kha ning
sinh tong hop hoat chit khang khuan trén moi
truong Gause I, pH =7 va nhiét 6 37°C.

Loi cam on

Nghién ctru nay nhan dugce sy hd trg kinh
phi tir dé tai “Nghién ctu sy da dang cua xa
khuén ndi sinh trén cdy cé mii dic san & mién
Béc Viét Nam va tiém ning sinh tong hop cic
chat khang khuan va kich thich ting truong
thyc vat cua ching” Ma sé dé tai
VAST.DLT.12/15-16 va sir dung trang thiét bi
ctia phong Thi nghiém trong diém cong nghé
gen, Vién Cong ngh¢ sinh hoc.
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Endophytic Actinomyces Streptomyces parvilus HNR3X4
in Ha Noi -Dien Grapfruit Trees and the Potential
to Biosynthetize Antimicrobial Substances
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Abstract: Endophytic streptomycetes colonize internal plant tissues, i.e., living under special
microhabitat conditions. Endophytes were reported to have the potential to produce valuable
biologically active compounds, especially antibacterial substances. Thus, endophytic streptomycetes
are regarded as promising candidates for the quest of new substances for pharmaceutical and medical
application. In this paper, 45 endophytic streptomycetes were isolated from Dien grapefruit trees, a
specialty of Hanoi, to study their biological characteristics and antipathogen activity. Of them, the

isolate HNR3X4 showed high antimicrobial activity against Gram-positive and Gram-negative
bacteria, and pathogenic fungi such as Geotrichum candidum, Fusarium oxysporum and F. udum. This
isolate could grow well on various media at a large pH range of 4 + 9 and temperature range of 15 +
45°C. Tts spiral spore-chains bore 10 to 50 smooth spores each. Phylogenetic analysis based on 16S
rDNA gene sequences indicated that strain HNR3X4 belonged to the genus Streptomyces, and was
most closely related to Streptomyces parvulus A10 (99.0 % sequence similarity). Therefore, the isolate
was named S. parvulus HNR3X4. In the shake flask culture, high antimicrobial activity of S. parvulus
HNR3X4 was achieved in a Gause’s medium I with the initial pH of 7.0 and temperature of 37 °C.

Keywords: Endophytic streptomycetes, identification of bacteria, 16S rDNA, Streptomyces
parvulus, antibacterial activity.



