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NGHIEN CUU HOAT TiNH KHANG VI KHUAN GAY BENH CHO NGUOI
CUA XA KHUAN Streptomyces padanus MIP_L27 PHAN LAP
TU PAT VUNG RE CAY MANG TANG (Litsea cubeba)
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Tém tit
Muc tiéu: Khao sat kha ning khang vi khuan gdy bénh trén nguoi Escherichia
coli (E. coli) YH15, Bacillus cereus (B. cereus) YH34 ctia ching xa khuan Streptomyces
padanus (S. padanus) MIP 127 va dac tinh sinh hoc cua chung Streptomyces
MIP 127 va dinh danh dén loai. Phwong phdp nghién ciru: Hoat tinh ddi khang
cua chung S. padanus MIP_L27 v&i E. coli YH15, B. cereus YH34 dugc thuc hién
theo phuong phap ciia Kirby-Bauer. Pac diém hinh thai, mau sic khuan lac, cu tric
sinh bao tir ciia chimg MIP_L27 dugc md ta theo phuwong phap cia Tresner. Bang
phuong phép sinh hoc phan tir két hop v6i dic diém hinh théi, chung S. padanus
MIP 127 dugc dinh danh dén loai va xay dung cay phat sinh ching loai dya trén
phan mém MEGA X. Két qua: Hoat tinh ddi khang ctia ching MIP 127 véi E. coli
YH15, B.cereus YH34 cho dudng kinh vong khang khuan 1an luot 13 22mm va
11,5+ 1,5mm. Xa khuén Streptomyces MIP_1.27 thuoc nhom mau nau, sinh trudéng
t6i wu & nhiét d6 30°C, pH 7. Chung Streptomyces MIP_L27 duoc dinh danh dén
loai va dugc dit tén 13 S. padanus MIP_127. Két ludn: Tai Viét Nam, day 1a nghién
ctru m&i vé xa khuan S. padanus MIP_127 phan 1ap tir dt ving ré ciy Mang tang
khu vuc tinh Ha Giang. Két qua trén vé S. padanus MIP_L27 14 co so cho nhiing
nghién ctru tiép theo nham tng dung chang MIP_L27 trong linh vuc y dugc.
Tir khoéa: 16S rRNA; Bdi khang; Litsea cubebas, Streptomyces padanus MIP_1.27.
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Abstract

Objectives: To investigate the antagonistic ability of Streptomyces padanus (S. padanus)
MIP_L27 against human pathogenic bacteria Escherichia coli (E. coli) YHI15,
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Bacillus cereus (B. cereus) YH34 and biological characteristics of Streptomyces
MIP_L27 and identify to species. Methods: Antagonistic activity of S. padanus
MIP_L27 against E. coli and B. cereus bacteria was performed using the Kirby-
Bauer method. Morphological characteristics, colony color, and spore-forming
structure were described using the Tresner method. Using molecular biology
methods combined with morphological characteristics, the S. padanus MIP_1.27
was identified to species and phylogenetic tree based on MEGA X. Results:
Antagonistic activity of MIP_L27 against E. coli YH15, B.cereus YH34 had a ring
diameter of 22mm and 11.5 + 1.5mm, respectively. Streptomyces MIP_1L27
belonged to the brown group, temperature of 30°C, pH 7. Streptomyces MIP_127
was identified to species and named S. padanus MIP_1.27. Conclusion: This is a
novel study on S. padanus MIP_L27 isolated from soil in the root soil of Litsea
cubeba in Ha Giang, Vietnam. These results on S. padanus MIP_1.27 are the basis
for further studies to apply MIP_L.27 in the medical field.

Keywords: 16S rRNA; Antagonistic; Litsea cubeba; Streptomyces padanus MIP_1.27.

PAT VAN PE

Trong nhiing thap ky gan day, viéc
khong ngimg nghién ciru céc chat
khang sinh méi nham giai quyét tinh
trang khang khang sinh ctia mot s6 vi
khuédn gay bénh luén duoc cac nha khoa
hoc quan tdm. Xa khuan 1a nhom vi sinh
vat dong vai tro quan trong trong qua
trinh sinh tong hop chét khang sinh.
Trong cac chi thudc Actinomycetes, chi
Streptomyces dugc biét dén 1a ngudn
sinh tong hop chit khang sinh, chiém
70 - 80% chat khang sinh dwgc tng
dung trong y duoc. Ngoai chat khang
sinh, cac ching xa khuan con 13 ngudn
sinh tong hop cac hop chit nhu khang
ung thu, khang virus, chng oxy hoa...
[1]. Xa khuan dat vang ré cay duoc liéu

c6 kha nang thich ing cao voi nhiing
diéu kién song cuc tri tai khu vuc ving
ré cua cay dugc liéu d6 nhu kha nang
chiu dugc chat tiét ra boi cdy dugc lidu
(tinh dau), d6 pH, nong d6 mudi... Pong
thoi, xa khuan dat ving ré cay duoc lidu
san sinh mot s6 chat co vai trd khang
v6i mot sd vi sinh vat gdy bénh ving ré,
sinh chat khang sinh, sinh TAA (Acide
Indole - 3 Acetic) kich thich sinh trudng
cho cdy. Hién nay, trén thé gidi c6 nhiéu
cong trinh nghién cuu, phan 1ap cac
chung xa khuan tir dt ving ré cay dugc
litu nham tim kiém cac hop chit méi
ung dung trong y dugc va nong nghiép.
Tai Viét Nam, cady Mang tang duoc
phin bd tai cac tinh Ha Giang,
Lai Chau, Quang Ninh, Lam Dong...
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Tinh dau Mang tang dugc tmg dung
nhiéu trong cong nghiép thuyc pham
(mang bao thyc pham, bao quan thit...)
va trong doi sdng. Viéc nghién ctru xa
khuan dét ving ré cdy Mang tang khong
chi tim kiém cac hop chét khang khuan
moi ma con bao tén ngudn gen vi sinh
vat dat ban dia khu vyc trong cidy Mang
tang. Trén co s¢ do, chung tdi tién hanh
nghién ctru nham: Khdo st hoat tinh
doi  khang cia ching xa khudn
MIP L27 phén ldp tir ddt ving ré cdy
Mang tang tai tinh Ha Giang voi vi
khudan gdy bénh cho nguwoi, ddc tinh
sinh hoc va dinh danh chung xa khudn
Streptomyces MIP L27 dén lodi.

POI TUQNG VA PHUONG PHAP
NGHIEN CcUU

1. Po6i twong nghién ciru

* Chung giong vi sinh vdt: Chung xa
khuan Streptomyces MIP_127 phan lap
tir dat ving ré cdy Mang tang khu vuc
tinh Ha Giang, dugc luu gitt va bao
quan tai b suu tp ching vi sinh vat,
Khoa Vi sinh vat, Vién Y hoc Du phong
Quan doi (Vién YHDP Quan do1)

* Chiing vi khuan kiém dinh: E. coli
YHI15, B. cereus YH34 luu gitr tai Khoa
Vi sinh véat, Vién YHDP Quan d6i.

* Thiét bi stk dung trong nghién civu:
Box an toan sinh hoc cép II Esco; kinh
hién vi quang hoc Zeiss, thiét bi PCR
Techni (Anh); thiét bi dién di ngang
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(Clever), Nanodrop (Thermo); chup
anh gel (Bio-rad); may lic 6n nhiét lanh
(Novapro - Han Quéc); can phan tich
(Sartorius TE214S).

* Thoi gian va dia diém nghién ciru:
Tur thang 01 - 5/2024, tai cac phong thi
nghiém thudc Khoa Vi sinh vat, Vién
YHDP Quan ddi; giai trinh ty doan 16S
rRNA tai Cong ty Apical Scientific,
Singapore.

2. Phwong phap nghién ctru

* Xac dinh hoat tinh doi khang voi vi
khudn kiém dinh: Phuong phap khuéch
tan dia thach Kirby-Bauer (2009) [2].

* Hoat héa ching vi khudn kiém
dinh: Chung B. cereus YH34 va E. coli
YHI15 dugc hoat hoa trén moi truong
thach BHI (Oxoid), nhiét d6 nuéi cay
37°C trong 24 gio. Khuan lac riéng r&
sau d6 duoc nudi ciy lic trén may lic
6n nhiét véi tbc do 150 vong/phut, moi
truong BHI dich thé. Sau 24 gio, dich
nuodi duge xac dinh mat do vi khuan dya
trén tiéu chuin McFarland 0,5. Mau
dich nudi vi khuan dugc dua vé n6ng do
10° té bao/mL va duoc st dung cho
nghién ctru tiép theo.

* Ching xa khudan Streptomyces
MIP L27 dwoc hoat hoa trén moi
trwong ISP4 thach (g/L): Tinh bot tan 5;
cao nam men 2; NaCL 1, Agar 20. Dung
dich M: 5 mL/L véi cbéng thuc:
CuS04.5H20 (0,64%); FeS0O4.7H,0
(0,11%); MnCl2.4H.O  (0,79%);
ZnS04.7H,0 (0,15%), nude cat 100mL.
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Thoi gian nudi cdy 72 - 96 gid, nhiét do
nudi cdy 30°C. Chuyén khuin lac
xa khuan riéng r& sang moi trudng ISP4
dich thé; nudi cdy lic & nhiét do 30°C,
200 vong/phut, thoi gian nudi ciy 144
gio. Ly tam 5.000 vong/phut loai bd
sinh khéi. Dich ly tim duoc st dung dé
nghién ctru hoat tinh khang khuan.

Nhé 50uL dich nudi cdy vi khuan
kiém dinh (106 té bao/mL) gat déu trén
dia thach moi truong BHI, duc giéng
thach véi duong kinh 8mm. Nhé 100uL
dich ly tdm loai xa khuan vao giéng
thach. Nudi cdy & 37°C trong 24 gid dé
vi khuan kiém dinh sinh truéng. Hoat
tinh khéng khuan duogc tinh béng hiéu
s6 duong kinh vong khang khuan (D) va
duong kinh giéng thach (d = 8mm).
Mau d6i chimg (PC): Nhé 100uL dung
dich ISP4 da khu trung.

* Nghién ciru mot s6 ddc diém sinh
hoc ciia ching xa khudn Streptomyces
MIP L27: Ching xa khuin duoc
nghién ciru dac diém hinh thai theo cac
phuong phap cia Pé an phan loai
xa khudn Quéc té (International
Streptomyces Project - ISP). Chung xa
khuan Streptomyces MIP 127 dugc
nudi cay trén cac moi truong (g/L) ISP1
(tryptone 5; cao ndm men 3), ISP2 (malt
extract 3; cao nim men 2), ISP3 (bdt
yén mach 20; agar 20; dung dich mubi
M 1,0mL), ISP5 (L-asparagine 1,
glycerine 10). Quan sat hinh thai, mau
sac khuan lac trén cic moi trudng nudi

cdy trong thoi gian tir 5 - 7 ngay, nhiét
d6 nudi ciy 30°C. Nghién ciru dic diém
bao tr va chudi bao tir khi nudi xa
khuan trén méi truong ISP4 bang cach
dit lamen nghiéng mot goc 45° véi bé
mat moi truong va vudng goc voi
duong cdy, sau 6 - 7 ngdy quan sat dudi
kinh hién vi quang hoc Zeiss & 6 phong
dai 1000x (vat kinh dau) [3, 4].

* Ddnh gid kha néing sir dung nguon
cacbon va nito cia ching xa khudn
MIP L27: Ching xa khuan MIP 127
duoc nudi cay trong binh tam giac chira
50mL moi truong ISP4 dich thé; bo
sung 1% cac nguodn cacbon khac nhau
tinh bot tan, glucose, saccharose va
0,5% cac ngudn nito cao nidm men,
pepton, (NH4),SO4. Kha ning dong hoa
cac ngudn cacbon va nito duoc xac dinh
thong qua sinh khéi dwoc hinh thanh
sau thoi gian nuodi cdy bang cach dung
gidy loc thu sinh khéi, siy kho ¢ 50°C
trong 5 gio, can sinh khoi va dénh gia [5].

* Phan tich trinh tw doan 16S rRNA
va dinh danh chung xa khuan
Streptomyces MIP L27: Chung xa
khuan MIP_L27 duoc nudi cdy trén moi
truong ISP4 dich thé, sau 72 gio tién
hanh ly tdam 3.000 vong/phut, trong 10
phut ¢ 4°C, thu té bao. DNA tong s6 clia
xa khuén duoc tach theo Sambrook va
Rusell (2001) [6]. Poan 16S rRNA
duoc khuéch dai tir DNA tong sb bang
phuong phap PCR véi cip moi fDI1
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(5’-AGAGTTTGATCCTGGCTCAG-3);
P1(5’-ACGGTTACCTTGTTACGACTT-3’),
duogc cung cip boi IDT - Singapore.
Phan trng dugc thyuc hién theo chu trinh
nhiét nhu sau: 94°C: 5 phut; 25 chu ky
(94°C: 30 giay, 55°C: 30 giay, 72°C: 1
phat), 72°C: 10 phat. San pham phéan
tmg PCR dugc kiém tra bang dién di
trén gel agarose 0,8% (Invitrogen).
Kich thudc cia doan DNA thu dugc sau
phén tmg PCR duogc so sanh voi thang
DNA chuan (1Kb Plus DNA ladder
Marker- Thermo Scientific). San pham
PCR dugc tinh sach va giai trinh tu
tai Apical Scientific Sequencing
(Singapore). So sanh trinh tu gen tuong
ung trén co sé dir liéu Genbank nho
cong cu BLAST (www. ncbi.nih.gov).
Cay phat sinh chung loai dugc xay dung
bang phan mém MEGA X [7].

* Xir Iy 50 liéu: SO lidu thi nghiém
duoc thu thap, st dung ham kiém dinh
T-test va v& d6 thi bang phan mém
Microsoft Excel 2023. Céc két qua duoc
coi 1 ¢6 ¥ nghia théng ké véi p < 0,05.

3. Pao dirc nghién ctru

Céc thi nghiém trong nghién ctru nay
dugce trién khai trén doi tuong vi sinh
vat, khong co yéu té con nguoi. S6 lidu
trong nghién ciu dugc Khoa Vi sinh
vat, Vién YHDP Quan doi cho phép su
dung va cong bd. Nhom tac gia cam két
khong c6 xung dot 1o ich trong nghién ctru.
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KET QUA NGHIEN CUU VA
BAN LUAN

1. Khio sat kha ning doi khang vi
khuén kiém dinh ciia chiing xa khuin
MIP_L27

Két qua trinh bay & hinh 1 cho thay
chung xa khuan Streptomyces MIP_L27
c6 kha ning d6i khang ca hai ching vi
khuén kiém dinh 13 E. coli YHI5 va
B. cereus YH34 v6i duong kinh vong
khang khuan 1a 22mm va 11,5mm.
Nhu vay, chung MIP_1.27 c6 kha nang
khang voi ca vi khuan Gram am va
Gram duong.

Cong bd cta Tomaseto AA va CS
(2020) cho thiy 63 ching xa khuan
Streptomyces dugc thu nghiém sang
loc v6i cac chung vi khuan Gram duong
nhu B. cereus ATCC14579, Gram am
nhu Pseudomonas aeruginosa
ATCC27853, E. coli ATCC11775. Két
quéa cho thay 14/63 chiing cé kha ning
d6i khang véi tat ca cac chung vi khuan
gy bénh trén. Tir két qua sang loc nay,
nhom tac gia lya chon 14 ching dé
nghién ctru sau hon, cu thé nhu xé4c dinh
cac gen mi hoa enzyme sinh tong hop
chat khang sinh, dinh tén ching xa
khuan dén loai bang 16S rRNA... [8].
Chung xa khuan MIP_L27 trong nghién
ciru nay c6 kha nang khang voi hai
ching vi khuan 1 E. coli va B. cereus,
day 1a cin cir quan trong dé dinh hudéng
nham nghién ctru tmg dung trong y dugc.
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Hinh 1. Hoat tinh khang vi khuan kiém dinh E. coli YH15, B.cereus YH34
cua ching xa khuan Streptomyces MIP_1.27.
A: Hoat tinh khdng véi ching E. coli YHI5; B: Poi chitng;
C: Hoat tinh khéng véi ching B. cereus YH34, D: Poi chirng.

Tir két qua kha quan vé kha ning ddi khang vé6i vi khuan kiém dinh ctia chung
xa khuan MIP 127, dac diém sinh hoc cua chiung MIP 127 1a yéu tb can thiét tiép
theo, tir d6 c6 thé dwa vao hinh thai, mau sic khuan lac, bao tir trén cac moi truong
ISP dé phan loai chung.

2. Pic diém sinh hoc ciia chiing xa khuén Streptomyces MIP_1.27

Sau 6 - 7 ngay nudi cay & nhiét d6 30°C trén moi truong ISP4, khuan lac chuyén
tir mau tring nga sang mau nau (Hinh 24). Pudng kinh khuan lac 1a 3mm, bé mit
khuan lac kho. Hé soi phan nhanh (Hink 2B), khong duat gdy. Cudng sinh bao tir
dang luon song, bao tir dinh chudi dai trén cudng sinh bao tir. Py 14 nhitng dic
diém dién hinh cta chi xa khuan Streptomyces (Hinh 2C).

~ ‘\\::‘ \~ ”,—; B s . N .,'.-f:-l:
Hinh 2. A: Hinh thai, mau sic khuén lac chung xa khuan MIP 127 trén mdi
truong ISP4; B: Céu trac hé soi cua xa khuan MIP L27; C: Céu trac cuéng sinh
bao tir va chudi bao tir dudi kinh hién vi quang hoc ¢ do phong dai 1000x.
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Bang 1. Dic diém nudi ciy chung xa khudn MIP_L27 trén cic méi trudng.

N Mau sic khuin ty Sic to
Moi truwong . £ Y .
Khi sinh Co chat Sac to tan Melanin
ISP1 Tring duc b Nau nhat 4i - -
ISP2 Trang 2f Nau nhat 4i - _
ISP3 Trang a Nau 4f - -
ISP4 Nau 41 Nau 4i - -
ISPS5 Vang nhat 1b Nau 41 - -

(-: Khong co)

Trén mot sé moi trudng nudi cdy xa khuan nhu ISP1, ISP2, ISP3, ISP4, ISP5,
hinh thai, mau sic khuan lac dugc mo ta & bang 1. Nhu vay, chung xa khuan
MIP_L27 1 chung thudc nhém méau nau, khong sinh sic td tan, khong sinh melanin
vao moi truong, pH mai truong nudi cay 1a 7,0. Khoang pH 6,5 - 8 dugc coi 1a
thich hop cho Streptomyces sinh truéng va sinh tong hop chit khang sinh. Diéu
kién sinh trudng cua ching xa khuan MIP_L27 ¢6 nhiét d9, pH nuoi céy tuong tu
nhu két qua nghién ctru 103 ching xa khuan Streptomyces phan lap tir vang dat
Philippines [9]. Cac dic diém nudi ciy trén 1a co s& cho nhitng nghién ciru tiép
theo nhu Iua chon nguén cacbon va nito, cling nhu dinh danh chiing xa khuan dén loai.

3. Kha ning sir dung ngudn cacbon va nito ciia chiing MIP_L27

Mot trong nhitng yéu té can thiét cho qua trinh sinh trudng ciia xa khuan dé 1a
ngudn cacbon va nito. Cac yéu to nay con quyét dinh kha ning sinh chat khang
sinh ciia ching xa khuan. Trong nghién ciru nay, ngudn cacbon va nito dugc sir

dung nhu ¢ muc 2.
30
20
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Glucose Tinh bt Saccarose (NH4)2504 Cao nim men Pepton
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Hinh 3. Kha ning st dung ngudn cacbon va nito ctia chung xa khuan MIP_L27.

A: Ngu(;n cacbon; B: Ngu(;n nito:.
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Hinh 3A cho thay chung MIP_L27 str dung ngudn cacbon 14 tinh bot v6i luong
sinh khéi kho 13 51,93 mg/50mL, cao hon so véi ngudn cacbon 1a glucose va
saccarose (33,4 va 35,0 mg/50mL); str dung ngudn nito 14 cao nAm men véi sinh
khdi kho 14 51,56 mg/50mL, pepton va (NH4)>SO4 12 37,3 va 31,16 mg/50mL. Nhur
vay, mdi loai c6 kha ning sir dung cac ngudn cacbon, nito khac nhau, dong thoi,
lién quan dén qua trinh sinh tong hop chét khang sinh.

4. Két qua dinh danh chiing xa khuan MIP_L27 va xiy dung ciy phat sinh
loai dua trén 16S rRNA

Dé co thé sir dung ching xa khuan MIP_L27 trong nghién ctru tmg dung tiép
theo thi viéc dinh danh chinh x4c ching xa khuan MIP_L27 1a can thiét. Nghién
ctru tién hanh dinh danh chung xa khuén MIP_L27 dya trén dac diém hinh thai va
trinh tu 16S rRNA.

MWS90030.1 Streptomyces viridochromogenes strain ROA131
8 KJ784514 1 Streptomyces scopuliridis strain SCSIO ZJ46
HQB50404.1 Streptomyces akiyoshiensis strain S01
90 MN902069.1 Streptomyces araujoniae strain HSA312
MN534341.1 Streptomyces gnseoincamatus strain MAB30
MIP L27
100— AY941253.1 Streptomyces padanus strain MITKK-103 163 ribosomal RNA
MG190750.1 Streptomyces xiamenensis strain IMB16-153
> L MG027675.1 Bacillus sublilis strain VBN25
_E (GU383161.1 Streptomyces griseus strain DSM 40932

1500 bp

MT588801.1 Streptomyces gancidicus strain Kris2

e KY908451.1 Streptomyces flavomacrosporus strain EAJJ-S3

_E KF304797.1 Streptomyces cavourensis strain A15
FR848962 1 Streptomyces thermocarboxydus partial 16S rRNA

Hinh 5. Xay dung cay phat sinh chung loai
dén loai dya trén 16S rRNA.

Hinh 4. Dién di d6 san
pham PCR doan 16S rRNA
trén gel agarose 0,8%.

San pham khuéch dai tir DNA tong s6
ctia chung MIP_L27 véi cap mdi D1 va
rP1 cho mot bang DNA duy nhat véi kich
thudc khoang 1.500bp (Hinh 4). Két hop
gifta ddc diém hinh thai, mau sic khuan
lac, cdu tric sinh bao tir va két qua giai

trinh ty 16S rRNA, ching xa khuén
MIP_L27 thudc loai S. padanus voi mic
d6 tuong dong 1a 100% voi S. padanus
MITKK-103 trén GenBank (Hinh 5). Do
vay, chung xa khuén MIP_L27 dugc dat
tén 1a S. padanus MIP_L27.
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Xa khuén S. padanus dugc ghi nhan
1a ¢6 kha ning khang v&i nhiéu vi khuan
gay bénh cho nguoi. Theo Xiong ZQ
(2012), ching xa khuin S. padanus
JAU4234 duoc phan 1ap tir dat cua tinh
Giang Tay, Trung Qudc, c6 kha ning
dbi khang véi cac chung vi khudn gy
bénh cho ngudi nhu Gram am va Gram
duong, cu thé nhu Escherichia coli,
Staphylococcus aureus, Bacillus subtilis,
Bacillus cereus Bacillus thuringiensis,
Bacillus mycoides. Ngoai ra, con dbi
khang voi cac loai nam nhu Aspergillus
niger, Penicillium citrinum... [10]. Tai
Viét Nam, chua ghi nhan nghién ctru
nao dé cap vé loai xa khuan S. padanus.
Trong nghién ctru nay, chung S.
padanus MIP_L27 c6 hoat tinh khang
vi khuan trung véi két qua nghién ctu
cua Xiong ZQ (2012), nhu vay, chung
MIP 127 c6 tiém ning Gng dung trong
y dugc.

KET LUAN

Nghién ctru da xac dinh chung xa
khuan S. padanus MIP_L27 c6 kha
ning d6i khang véi ching vi khuan gy
bénh trén nguoi 1a E. coli YH1S5, B.
cereus YH34 voi1 duong kinh vong
khang khuan 1a 22mm va 11,5mm; c6
kha nang sir dung ngudn cacbon 1a tinh
bot, glucose, saccharose; su dung
ngudn nito 12 cao nAm men va pepton.
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Dua vao dic diém sinh hoc va phan tich
trinh tu gen ma hoa 16S rRNA, chung
MIP L27 c6 d6 tuong dong 100% véi
loai S. padanus, do do, dugc dat tén la
S. padanus MIP_1.27.
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