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TOM TAT: Mang sinh vat (biofilm) 12 mét tip hop gém nhiéu té bao vi sinh vat gin két v6i nhau trén bé
mat mot gia thé. Tir mau dat, nude, bun thu thap tai cac khu dat nong nghiép, lang nghé ¢ Ha Noi va
Hung Yén ching t6i ¢4 phan 1ap duoc mot sé ching vi khuan c6 kha ning tao biofilm bang phuong phap
str dung tim tinh thé. Trong sé cac ching phan 14p, hai ching U1.3 va U3.7 ¢6 kha ning tao biofilm manh
nhét. Quan sat dudi kinh hién vi dién tir cho thiy, ca hai chung déu co hinh dang que, gram (+) va mang
nhiéu dic diém gidng voi cac dic diém hinh théi v6i chi Bacillus. Bing phuong phép gidi trinh ty va so
sanh gen mé hoa 16S rARN cho thiy, doan gen ma hoéa turong g ciia ching U1.3 twong dong 99,9% voi
doan gen 16S rARN cua Bacillus subtilis_AB042061 con U3.7 tuong dong 99,5% so voi doan gen 16S
ARNr ciia Bacillus velezensis_ AY603658. Ca hai chung ndy déu phat trién va tao biofilm tot & nhiét do
37°C va pH tir 6,5 t6i 7,5. Cac chung ndy, ngoai kha ning tao biofilm, con c6 kha nang khang khuan voi

mét sb ching vi sinh vat gay hai nhu Phytophthora sp., E. coli hay Ralstonia sp.
Tur khéa: 16S rARN, Bacillus, khang khuan, mang sinh vat, phan lap.

MO PAU

Mang sinh vat (biofilm) 1a mét tap hop gdm
nhiéu té bao vi sinh vat gin két v6i nhau trén bé
mat mot gia thé. Biofilm c6 thé duoc hinh thanh
tir mot hay nhiéu chung vi sinh vét ¢6 thé cling
loai hay khac loai. Theo cac nghién ctru cua
Davey va O’Toole (2000), Kokare et al. (2009)
[4, 6] nhiéu loai vi sinh vat bao gom ca vi khuan
gram (+) (Streptococcus sp., Bacillus subtilis...)
va Gram (-) (Escheriachia coli, Pseudomonas
aeruginosa, Vibrio cholera...) c6 kha nang sinh
truong tao biofilm. Biofilm c6 thé duoc tao ra &
trén bé mat cia nhiéu loai vat liéu khac nhau
nhu nhya, kim loai, kinh, g... Nghién ciru cia
Morikawa (2006) [8] chi ra réng biofilm c6 vai
tro bao v¢ cac loai vi sinh vat chdng lai tac dong
clia cac yéu to bat lgi clia mdi truong sdng nhur
thiéu cac chat dinh dudng, tac dung cua chat
khéng sinh... Cac té bao vi sinh vat séng trong
biofilm khi lién két v6i nhau c6 kha ning chéng
chiu cao v&i cac chat khang khuan, didu kién
bit loi cia moi truong nhu nhiét d6, d6 Am tét
hon so véi té bao sbéng tu do.

Theo Costerton et al. (2003) [3] viéc nghién
ctru md hinh tao biofilm khong nhitng gitp cho
vigc tim hiéu sdu hon vé co ché ton tai, phat
trién ciing nhu twong tic ciia vi sinh vat trong
diéu kién tw nhién ma con tir d6 gilp chung ta
kiém soat tot hon sy phat trién cta vi sinh vat
nham cac muc dich nghién ctru va tng dung

trong cac nganh néng nghiép, y hoc, mbi
truong.... Hién nay, viéc (g dung phat trién cac
loai vi sinh vat c6 hoat tinh sinh hoc dong thoi
€6 kha nang tao biofilm dang thu hut sy quan
tdm cua nhiéu nha khoa hoc, cac cong ty san
xuat. Trong khi rat nhiéu loai c6 hoat tinh tao
biofilm déu c6 hai nhu Streptoccus mutans tao
mang bam rang 0Qay bénh sdu rang,
Pseudomonas aeruginosa gay cac bénh mu
xanh thi cac chung thudc chi Bacillus, la cac
chiing ¢ ich, dong thoi c6 hoat tinh tao biofilm.
Céc nghién ctru cua Asajia & Shoda (1996),
Bais et al. (2004) va Lemn et al. (2008) [1, 2, 7]
d4 dé& cap dén viéc phan lap, tuyén chon céc
chung Bacillus c6 hoat tinh tao biofilm. Thi
nghiém véi ré cay Arabidopsis cho thay viéc sir
dung chung B. subtilis 6051 c6 hoat tinh tao
biofilm ddng thoi tong hop surfactin lam ting
kha nang hip thu cua ré cdy. Viéc c6 mat cua
surfactin trong biofilm con wc ché sy phat trién
cua Salmonella enterica ¢ ndng d6 50 pg/ml va
E. coli va Proteus mirabilis ¢ mirc cao hon
trong diéu kién in vitro [8]. Chat surfactin tur
chung B. subtilis c6 t&c dung cao hon ca iturin
A trong viéc khang lai c&c ndm gay bénh thyc
vat va nim sinh doc td aflatoxin. Mot sd san
pham thuong mai nhu surfactin, serenade duoc
téng hop tir B. subtilis c6 kha nang tiéu diét cac
vi khuin giy bénh thuc vat nhu Erwina,
Pseudomonas hay Xanthomonas trong céng
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trinh céng bd cua Bais et al. (2004), Kokare et
al. (2009) [2, 6]. Cac san pham nay dugc hinh
thanh tir cac chung thudc chi Bacillus c6 hoat
tinh tao biofilm. Cac nghién ctru gin day cho
thiy, biofilm tir Bacillus con c6 tac dung chdng
lai sy an mon kim loai trong tu nhién do nhom
vi khuan ki khi khir sunfat gdy nén. Vi khuan
khir sunfat an mon kim loai lam thiét hai cho
kinh té ciia Hoa Ky tir 4 dén 6 ty d6 la mdi nam.
Hop chét gramicidin-S tir Bacillus brevis 18.3-
mot chung c6 hoat tinh tao biofilm lam giam ty
1& an moOn kim loai do &c ché su phat trién cua
vi khuan khir sunfat D. orientis va vi khuan oxi
hoa L. discophora SP6. Theo Morrikawa (2006)
[8] viéc hinh thanh biofilm chiung Bacillus nay
d4 1am giam kha ning kim loai bi an mon thp
hon 4 1an.

O Viét Nam céac cong trinh nghién cuu,
phén lap cac chung vi sinh vat c¢6 kha nang tao
mang sinh vat con thiéu ca vé sb lugng va chat
luong. Cac cong trinh cong bd gin diy coa
Nguyen et al. (2011), Tran & Nguyen (2011) [9,
12] méi chi dirng ¢ viée phan 1ap cac chung ¢
hoat tinh tao biofilm ma chua c6 nhiéu két qua
nghién ctu Gng dung. Nghién ctru phan lap
Bacillus tir cac vling sinh thai, 6 nhiém khac
nhau tuong ty nhu nghién ctu cia Ngdo Tu
Thanh va nnk. (2007) [10] chua nhidu. Ni
dung nghién ctru cuia bai bao nay trinh bay cac
két qua trong viéc phan lap cac chung Bacillus
c0 hoat tinh tao biofilm, déng thoi bude dau tim
hiéu kha nang khang khuan tir chiing.

PHUONG PHAP NGHIEN CUU
Nguyén li¢u

) Cac mau dat, nudc, bun thu thap tir cac mau
dat nong nghiép trong cac loai cdy khac nhau
(cai ngot, hez dau cove...) 6; ngoai thanh
Ha Noi; cac mau nuoc, bun 6 nhiem duoc lay tu
cac lang nghe tai Ha Noi va Hung Yén. Cac
mau sau khi thu thap dugc van chuyén va phan
tich trong vong 24 gio.

Céc chung E. coli, Ralstonia sp.,
Phytophthora sp., Samonella sp. la cac chung vi
khuan dugc cung cap boi Vién Vi sinh vat va
Cong nghé sinh hoc, Pai hoc Quoc gia Ha Noi.

Cac hoa chat khac sir dung trong nghién ciru
déu dat cac tiéu chuan vé phan tich hoa sinh, vi
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sinh va sinh hoc phan tu.
Phuong phap

M06i truong phan lap vi sinh vat gdm moi
truong khoang bao gom 7 g K,HPO,, 3 g
KH,PO,4; 0,1 g MgSO,.7H,0; 0,01 g CaCly;
0,001 g FeSOy; 0,1 g NaCl; 1 g glucose va 0,2 g
cao nam men trong 1 lit nudc; Méi trudng Luria
Betani (LB) bao gém 10 g tryptone, 5 g cao
nim men va 10 g NaCl trong mot 1 lit nudc.
Méi trudng thach bao gom 2% thach dugc bd
sung vao moi truong LB. Cac moi truong duoc
kht tring ¢ nhiét do 121°C trong thoi gian 15
phut.

Su hinh thanh biofilm cta cac ching vi
khuan dugc danh gia qua phuong phap nhuém
bang tim tinh thé (crystal violet) theo O’Toole
et al. (2000) [11]. Cac ching vi khuin duoc
nudi lic (160 vong/phat) trong mdi truong LB
trong 24 gio 6 37°C. Sau d6, dich nudi cay dugc
dua vao cac dng eppendorf bo sung thém moi
truong LB nudi qua dém. M6i truong, nudi ciy
dugc loai bo con té bao bam trén eppendorf
dugce nhudm voi tim tinh thé 1%. Luong té bao
khong tham gia tao biofilm trong éng ly tim
dugc danh gia bang do mat d6 quang & budc
s6ng 620 nm. Mat d6 té bao trong biofilm dugc
danh gia bang cach do mat do quang & budc
s6ng 570 nm sau khi d4 nhuom bang tim tinh
thé. Panh gia kha ning phat trién cua vi khuan
trong mdi truong khoang cé bd sung cac ngudn
cacbon hoac nito khac nhau dwoc thyc hién
bang cach do mat do quang hoc & budc song
660 nm.

Phuong phap phan loai vi sinh vat duoc tién
hanh bing quan sat hinh thai khuan lac, té bao
qua kinh hién vi dién tr va quang hoc, két hop
Voi phan tich cac dic diém sinh 1y sinh hoa.
Trinh ty 16S rARN cua cac chung vi khuan
phan lap duogc doc truc tiép trén may doc trinh
tu tu dong ABI PRISM 3100 Avant (Hoa Ky).
Két qua giai trinh ty duoc so sanh véi trinh tu
16S rARN cac loai da co trong ngan hang gen
qudc té dé xac dinh dén tén loai. Chup anh kinh
hién vi dién tir duwoc thuc hién tai Trung tam
Khoa hoc Vit liéu, truong dai hoc Khoa hoc Tu
nhién, PHQG HN.

banh gia kha nang khang khuan dugc thuc
hién bang phuong phap do dudng kinh vong vo
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khuan sau khi cic vong dugc quan sat rd va
chup anh.

KET QUA VA THAO LUAN

Phén lap cac ching vi sinh vat c6 hoat tinh
tao biofilm

Két qua phan lap tir cic miu dat, miu nudc,
bun tai khu vuc 6 nhiém cling nhu dat nong
nghiép trong hoa mau cho thay, sé lugng vi sinh
vat phat trién sau mot ngay nuoi cdy & mau dat
va ré cay. nhiéu hon & cac mau nudc thai. Diéu
nay co thé 1y giai nguyén nhan trong nudc thai 6
nhiém cé nhiéu chat doc e ché su phat trién
clia vi sinh vat. Tuy nhién, trong cAc mau phan
lap, s6 lugng vi sinh vt cling kha da dang. Trén
mdi truong LB giau dinh dudng co thé phan lap
nhiéu chang vi khuan, ndm c6 hinh thai khac
nhau (hinh 1).

Hinh 1. Khuan lac cac ching vi sinh vat phan
lap tir ré cay trén moi truong LB

Diéu dang lvuy la o mau ré cdy, mac du da
trai qua mot s6 bude xur ly bao gom viée rira
Sach bang nudc cat vo trung dé loai bo cac hat
d4at bam dinh, song sidu am dé loai bo cac té bao
vi sinh vat bam dinh trén bé mit ré cdy, nhung
sau 1 ngay nuoi Cay trén moi truong LB dac tir
bé mit ré cay van co su phat trién cua vi khuan
moc toa ra theo dang hinh nhéanh (hinh 1). Diéu
nay ching t6, c6 nhitng chung vi khuidn bam
dinh rat chat véi bé mat ré cay va hia hen 1a
nhitng chiing c6 hoat tinh tao biofilm manh [5].

T cac mau thu thap, ching t6i phan lap
duge 11 ching vi khuan c6 hoat tinh tao biofilm
manh (hlnh 2). So sanh két _qua OD 620 nm
(danh gia s6 luong té bao song tu do) va oD
570 nm sau khi nhudém tim két tinh (danh gia sé
luong té bao lién két) nhan thiy, sb luong té bao
tuy do trong moéi truong cua cac chung tao
biofilm thip hon nhiéu so véi s6 lugng té bao
lien két. Diéu nay chimg to phan 16n cac té bao
cua 11 ching trén d4 chuyén tir dang song tu do
tréi noi sang dang lién két tao biofilm. Ching
t6i ciing nhan thay 1a nhitng ching c6 hoat tinh
tong hop biofilm manh thi s6 lwong té bao ty do
trong moi trudng thap va nguoc lai. Két qua
trén hinh 2 cho thy, trong s cac ching vi sinh
vat phan lap co6 hoat tinh tao biofilm, hai ching
vi khuan ky hiéu U1.3 va U3.7 c6 hoat tinh cao
nhat, vi vay, hai chung nay dugc lya chon cho
cac nghién ciru tiép theo.
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Hinh 2. Kha ning tao biofilm tir mot s6 chung vi sinh vat phan 1ap
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0,01

Hinh 3. Hinh thai té bao ching vi khuan U

I8

1.3 (a) va

U3.7 (b) trong biofilm

54 [ Bacillus subtilis_AB042061

79| UL.3

Bacillus subtilis subsp spizizenii_ AF074970
Bacillus mojavensis_AB021191

Bacillus malacitensis_ AY603656

Bacillus axarquiensis_AY603657

67

72

Bacillus vallismortis_AB021198
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Bacillus safensis_ AF234854
Bacillus isabeliae_ AM503357
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Staphylococcus aureus_X68417
Hinh 4. Vi tri phén loai cua chiung U1.3 va ching U3.7

Vv6i cac loai co quan hé ho hang gan dua vao trinh ty doan gen 16S rARN

Phan loai va mét so6 dic diém cac chiing vi

sinh vat phan lap

ngay nudi cdy (hinh 3). Ca hai ching déu cho
két qua duong tinh khi nhuom Gram. Ching

Hai chung vi khuan UL.3 va U3.7 déu c6
dang hinh que ngan trong méi truong LB sau 1
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U1.3 ¢6 khuan lac tron, khong 16i, mau tring,
hoi x0p, chung U3.7 ¢6 khuan lac tron, to, mau
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tréng, bé mat khuin lac hoi nhian nheo. Khi
quan sat dudi kinh hién vi dién tir biofilm hinh
thanh tir hai ching vi khuan nay, chling toi nhan
thiy chung c6 kha ning hinh thanh cic mang
ludi lién két v6i nhau rat chit ché (hinh 3). Viéc
hinh thanh mang ludi ndy giéng nhu cac két qua
nghién ctu trudc day cua Tran & Nguyen
(2011) [12] vé cac ching thudc chi Bacillus
phén lap ¢ Viét Nam.

Dé xac dinh phan loai chinh x4c hai chung
vi khuan phan 1ap chung t6i tién hanh giai trinh
tu gen 16S rARN. Két qua cho thdy, trinh ty
gen 16S rARN cua chung Ul.3 twong dong
99,9% (1348/1350 bp) vdi doan 16S rARN cua

vi khuan Bacillus subtilis subsp
spizizenii_AF074970; twong dong 99,8%
(1347/1350 bp) Vai Bacillus

subtilis_AB042061. Trinh ty gen 16S rARN cua
ching U3.7 twong ddng 99,8% (1347/1350 bp)
v6i doan 16S rARN cua vi khuin Bacillus
velezensis_AY603658; twong ddng 99,5%

nematotocita_AY820954. Nhirng két qua phan
tich dya vao trinh tu gen 16S rARN cho thiy, ca
hai chung U1.3 va U3.7 déu thudc chi Bacillus,
tir d6 U1.3 c6 quan hé gan vai B. Subtilis, con
U3.7 gan véi loai Bacillus velezensis (hinh 4).

Céc két qua nghién ctru caa Tran & Nguyen
(2011) [12] d& phan lap duogc hai ching vi
khuan thudc chi Bacillus 1a Bacillus sonorensis
va Bacillus aerius cé hoat tinh tao biofilm. Tuy
nhién, cac két qua nghién ciru phéan lap ching
U1.3 va U3.7 c0 y nghia la nhitng dong gop méi
vé tinh da dang cua cac loai thudc chi Bacillus
c6 hoat tinh tao biofilm phan lap trong cac diéu
kién sinh thai khac nhau ¢ Viét Nam.

Cac nghién ctru vé nhiét do tdi vu cho thdy,
ca hai ching déu phat trién tét trong khoang
nhiét do tir 30 dén 40°C, tuy nhién, ching U1.3
c6 thé phat trién ¢ nhiét d6 cao trén 45°C (hinh
5a). Ca hai chung déu phat trién trong diéu kién
pH moéi truong tir 6,5 dén 7,5 (hinh 5b). Két qua
nghién ciru ndy pht hop véi diéu kién moéi

(1343/1350 bp) voi Bacillus truong phéan lap dugc cac ching vi khuan nay.
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Hinh 5. Anh huéng cta nhiét do (a) va pH (b) dén su phat trién cta hai chung phan lap

Anh huéng diéu kién méi truweong dén viée tao
biofilm cta hai ching Bacillus

Theo nghién ctru cua Kearns et al. (2005)
[5] viéc hinh thanh biofilm tr cic ching
Bacillus lién quan mat thiét ¢én thanh phan va
tinh chit nguon nito va cacbon co trong moi
truong nudi cdy. Két qua nghién ciru cho thay,
trong mdi trudng khoang bd sung cic ngudn
nito khac nhau ca hai chung Bacillus phéan lap
déu c6 kha nang s dung dé phét trién va hinh
thanh biofilm. Ching U1.3 c¢6 kha nang tao

biofilm tét trong cdc moi trudng co bd sung cac
ngudn nito khac nhau, tuy nhién, véi ngudn nito
la pepton hoat tinh tao biofilm cta ching Ul.3
la thap nhat trong khi v6i méi trudng bd sung
cao nam men cho két qua nguoc lai. Chung
U3.7 c6 hoat tinh tao biofilm yéu hon so véi
ching Ul.3 trong méi trudng khoang bd sung
c&c ngudn nito twong tng. Kha ning tao biofilm
cao nhat ¢ chimg U3.7 thé hién & moi trudng co
b sung NaNO; hoic cao nim men (hinh 6).

Ca hai ching vi khuan phan lap Ul.3 va
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U3.7 déu sir dung cac ngudn cacbon khac nhau
trong viéc hinh thanh biofilm (hinh 7). Tuy
nhién, viéc c6 day du cac chat dinh dudng trong
mdi truong LB gitip cho chung U3.7 phat trién

tao biofilm cao nhit nhung lai cé tic dung
nguoc lai voi ching Ul.3. Ching Ul.3 tao
biofilm manh trong méi trudng khoang bo sung
fructose.
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Hinh 7. Kha ning st dung cac ngudn cacbon trong viéc tao biofilm caa hai chung phan lap
(M. ching U3.7; %2, chung UL1.3)

Bdng 1. Hoat tinh khang khuén cta hai ching vi khuan phén lap

Ky hicu chiing Hoat tinh khang khuan (duong kinh vong vo khuan: cm)
: E. coli Phytophthora sp. Samonella sp. Ralstonia sp.
Ul.3 7 9 2 3
U3.7 3 2 7 7

Hoat tinh khang khuan ciia cic chiing vi
khuan phan lap

Budc ddu danh gia kha ning khang khudn
cua 2 chung thudc chi Bacillus dugc phén lap,
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chiing t6i da st dung phuong phap khuéch tan
dia thach, danh gia hoat tinh qua vong voé
khuan. Két qua sau 7 ngay nudi cy cho thay,
budce dau cac ching nay déu c6 hoat tinh khang
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khuan. Trong khi chung U1.3 ¢6 hoat tinh manh
dbi voi E. coli va Phytophthora sp., con U3.7 ¢6
hoat tinh manh d6i v&i Samonella sp. va
Ralstonia sp. (bang 1). Cac cdng trinh nghién
ctu trude day cua Asaja & Shoda (1996) [1]
hay Bais et al. (2004) [2] cho thiy, mét sd
ching thudc chi Bacillus nhu chiang Bacillus
subtilis RB14 c6 kha nang tao biofilm va khang
Rhizoctonia solani gay bénh trén cdy ca chua,
tuy nhién, véi cac ching vi khuan gay hai khéac
hién chua c6 nhiéu két qua nghién ciru twong tu.

Trén day la nhitng két qua nghién ctru dau
tién vé kha ning khang khuan tir cac ching c6
hoat tinh tao biofilm ¢ Viét Nam, can phai co
thém cac két qua nghién ctu ti wu cho khang
khuan hay su trc ché phét trién vi khuan gay hai
tur cac chung phan lap.

KET LUAN

D4 phan lap hai chung vi khudn ky hiéu
U1.3 va U3.7 c6 kha nang tao biofilm. Ca hai
ching vi khuan déu cé kha ning tao biofilm
trong moi truong khoang dugc bd sung céc
nguon nito va cacbon khac nhau.

Dua vao dic diém hinh thai va két qua phan
tich trinh ty gen 16S rARN cho thiy ca hai
ching U1.3 va U3.7 déu thudc chi Bacillus
trong d6 U1.3 gan voi loai Bacillus subtilis con
ching U3.7 gan vai loai Bacillus velezensis.

Hai chung vi khuan phén lap c6 kha ning tic
ché su phat trién mot s6 vi khuan c6 hai nhu
E. coli, Samonella sp., Phytophthora sp. va
Rastonia sp.

Loi cam on: Cong trinh hoan thanh dudi sy ho
trg ve kinh phi cua dé tai cap Dai hoc Quoc gia
Ha Noi, mé sé QG11.16.
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ISOLATION OF BIOFILM FORMING BACILLUS STRAINS
AND THEIR ANTIBACTERIAL ACTIVITY
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SUMMARY

Biofilms are densely packed multicellular communities of microorganisms attached to a surface or
interface. Microorganisms live in a biofilm as the dense and protected environment of the film that allow
them to cooperate and interact in various ways. While many make biofilm microbes are harmful, species of
the genus Bacillus are useful. From soil samples, water contaminated and mud collected in the different
locations in Hanoi, Vietnam, we have isolated several microorganisms including bacteria, fungi, actinomyces.
Among them two different strains U1.3 and U3.7 are more active in biofilm formation than others based on
the violet crystalline method. The data from measurement of absorbability at 570 nm wave length showed
U1.3 and U3.7 have higher value (0.95 and 0.89, respectively) compare to others strains (0.58). Based on
morphological, biological characteristics and sequences of 16 S rDNA, the two isolated strains were classified
as Bacillus. The U1.3 and U3.7 strains are similar to Bacillus subtilis (AB042061) and Bacillus velezensis
(AY603658) at 99.9% and 99.5% respectively. Both strains U1.3 and U3.7 were well grown at 37°C and pH
from 6.5 to 7.5. Especially strain U3.7 could grow in temperatures above 50°C. Both strains can use different
nitrogen and carbon sources for growth and biofilm forming. The data from agar diffusion method showed
both strains inhibited the growth of pathogenic microorganisms, such as, Phytophthora sp., E. coli or
Ralstonia sp.. This is the first research results on the strains of the genus Bacillus that can simultaneously
generate biofilm and inhibit the growth of bacteria in Vietham. The further studies on the biofilm formation
and optimum conditions for the efficiency in biocontrol of two Bacillus strains are needed.

Keywords: Antibacteria, Bacillus, Biofilm, 16S rDNA, isolation.
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