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Tém tit: Lé mdm long mong 1a mot trong nhitng bénh gy thiét hai nghi€ém trong cho nganh chan
nudi tai Viét Nam. Dé giam thiét hai kinh té, hang nim nudc ta phai tiéu ton lugng tién khong nho
dé nhap khau vacxin phong chdng bénh nay. Do vay, trong nghién ctru nay chiing t6i tién hanh
sang loc cdc chung vi khuan va xa khuan c6 hoat tinh trung hoa virus giy bénh trén dong té bao
BHK21 nhim budc dau chi dong ngudn sinh pham phong chong bénh trong nudc va cung cap
nhing thong tin vé nhirng chung c6 hoat tinh quy gid lam tién dé cho nhitng nghién ctru tiép theo.
Két qua budc dau cho thiy, tir 500 chung vi khuan va xa khuan, 6 ching c¢6 hoat tinh kim ham
protease (protease inhibitor) da dugc ching t6i sang loc. Tuy nhién, trong s& 6 chung nay thi chi
¢6 3 chung (ching VNA002, B113 va B114) ¢ hoat tinh trung hoa virus 16 mdm long méng &
dong té bao BHK21. Dya trén trinh tw 16S rDNA, ba ching nay dugc phan loai 1a Streptomyces
mirabilis, B. thuringiensis va B. amyloliquefaciens subsp. amyloliquefaciens

Tuwr khoa: L6 mOm long méng, trung hoa virus, vi khuan, xa khuan.

1. Mé dau

Bénh 16 mom long méng (LMLM) 12 bénh
truyén nhidm cip tinh & céc loai dong vat gude
chin nhu triu, bd, lon, dé, ctru va cdc dong vat
hoang dd nhu huou, nai... Bénh nay rat nguy
hiém, 1ay lan nhanh va xdy ra trén dién rong &
mot hodc nhidu nude [1, 2]. Do tinh chét 14y lan
nhanh va anh hudéng nghiém trong cua bénh,
nén té chirc Bao vé stic khoé vat nudi thé gidi
(OIE) xép bénh LMLM vao mét trong sd nhitng
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bénh dimg diu bang A (Bang bénh truyén
nhiém nguy hiém cua dong vat) va bét budc cac
nudc thanh vién phai khai bao dich bénh. Tu
2010, Viét Nam va 5 nudc thanh vién Pong
Nam A khéc di thong nhat vé chuong trinh
phong chéng bénh LMLM chung cho mdi Quéc
gia va khu vuc [theo bao céo cua OIE].

Virus LMLM la mot Aphtho virus, thudc ho
Picornavirideae va hién c6 7 type 1a A, O, C,
Asia 1, SAT 1, SAT 2 va SAT 3 va hon 60
subtype [3, 4]. Do tinh bién di cao, c6 nhiéu
subtype virus LMLM va subtype mdi c6 thé
duoc tao ra ngay trong mot 6 dich kéo dai. Tai
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Viét Nam hién dang luu hanh 3 serotype virus
gdy bénh LMLM la O, A, Asial [5]. Hang ndm
nudc ta tidu ton khoan kinh phi khong nho dé
nhap vécxin cho tiém phong bénh nay. Theo
chuong trinh Qudc gia vé phong chdng bénh
LMLM, mbi vung hanh chinh dugc nha nudc
hd tro tiém dinh ky véi loai vécxin phu hop
type theo khuyén cdo cia Cuc thid y. Tuy nhién,
tai nhitng khu vuc gia sic di ti€ém phong, doi
khi dich LMLM van xay ra nhu & tinh Ninh
Thuan ndm 1997, tinh Bac Can ndm 1999; Ha
Tinh, Quang Tri, Thanh Hoéa, Ngh¢ An va
Quang Nam nim 2013. Géan ddy, bénh xay ra
phd bién trén lon véi ddc diém gay chét nhiéu
lon con va lon choai, d6i tuong chua dugc ti€ém
phong, gy thiét hai kinh té& nghiém trong.
Trong tinh hinh chua chi doéng dugc ngudn
vécxin va c¢6 nhiéu type virus luu hanh tai thuc
dia, viéc tim kiém nguén ché ph?im sinh hoc
nhu chit khdng virus va cdc cic giai phép
phong tri bénh phy trg 13 nhu cau cap thiét.

Vi sinh vat duge biét 1a nguén sinh céac chat
c6 hoat tinh sinh hoc quy gia voi cac ting dung
quan trong. Trong chién Iugc chéng virus, chat
{rc ché protease (Protease Inhibitor, PI) da dugc
sir dung dé wc ché protease ciia virus. Cuy thé 1a
PI dd dugc st dung lam thudc chéng sao chép
cua virus HIV, virus viém gan C [6-10]. Péi
véi virus LMLM, 3C-protease cling la enzyme
dich cho mét sé sinh pham [11]. Bé cha dong
ngudn sinh phim phong chéng bénh va phat
huy tic dung ciia chwong trinh bao tén quy
gene, trong nghién ciru nay, ching tdi tién hanh
sang loc cac cht e ché protease tir 500 chiing
Xa khuan va vi khuan duoc luu git tai Vién Vi
sinh vat va Cong nghé sinh hoc, Pai hoc Quéc
gia Ha Noi. Két qua 1a, ching t6i da sang loc
dugc 6 ching c6 hoat tinh PI va trong s6 d6 3
chung (chung VNAO0O2, B113 va B114) c6 hoat
tinh trung hoa virus LMLM trén dong té bao
nudi ciy BHK21. Sau d6, dya trén trinh ty 16S

rDNA, ba chung vi sinh vat c6 hoat tinh sinh
hoc ddc biét nay dugc phéan loai la Streptomyces
mirabilis  (c6 99,72% twong dong Véi
Streptomyces mirabilis NBRC 13450), Bacillus
thuringiensis (c6 99,93% tuong ddng voi B.
thuringiensis ATCC 10792) va B. amyloliquefaciens
subsp. amyloliquefaciens (c6 99,72% tuong dong
v6i B. amyloliquefaciens subsp. amyloliquefac
iens DSM 7).

2. Nguyén liéu va phwong phap nghién ctiru
2.1. Nguyén liéu

Céac chung vi khuan va xa khudn, moi
truong LB va méi truong YS4, té bao BHK-21
(Baby Hamster Kidney line 21), chung virus
LMLM Vit4-VP02, MEM, FBS, trypsin, khang
sinh, khédng n?im, PBS, formol, methylene blue,
amido black 10B, acetic acid.

2.2. Phwong phap

2.2.1. Nudi cdy vi khudn va xa khudn

Céc chung vi sinh vat duoc cdy ria trén dia
chira m6i truong thich hgp (moi truong LB cho
vi khuan va méi truong YS4 cho xa khuén).
Céc khuan lac don dwoc nudi ciy trong moi
trudng 10ng tuong tng dé liy dich trong xdc
dinh hoat tinh.

2.2.2. Hoat tinh irc ché protease

0,1% co chat twong ung va 1,8% thach
dugc bd sung vao dém co ndng d6 va pH thich
hop cho timng loai protease. Dun hon hop nay
cho t&i khi co chit va thach tan hoan toan, sau
d6 hdn hop duge d6 vao dia petri voi do day 0,5
cm. Puyc céc giéng c6 duong kinh biang nhau
trén dia thach vira dd. Dich mau can nghién cuu
dugc tron voi enzyme twong tng. 25 ul cdc hon
hop nay dugc nhé vao mdi giéng thach. Dia
dugc u ¢ 37°C trong vong 12 — 24 gid va sau do
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dugc nhudm bang amido black 10B 0,1% trong
dung dich acetic acid 7%. Pudng kinh vong
phén giai phan anh hoat tinh PI cta dich nu6i vi
sinh vat.

2.2.3. Phuong phdp nuoi cay té bao BHK-21

Phuong phap nudi cdy té bao BHK-21 duoc
thyc hién theo quy trinh thuong quy va tom tat
nhu sau: Té bao BHK-21 nudi trong chai T75
trong 2-3 ngay bam ddy 90-100%. St dung
trypsin-EDTA tich té bao. Trung hoa trypsin
biang MEM 10% FBS. Li tim té bao 700 vong
trong 10 phiit. Thu cin té bao. Pha lodng té bao
vé mat d6 10° t& bao/ml mdi truong MEM 10%
FBS.

2.2.4. Phuong phdp chudn dé virus (TCID50)

Phuong phdp chuan d¢ virus (TCID50)
duoc thuc hién theo quy trinh thudong quy va
tom tit nhu sau: Virus LMLM Vit4-VP02 duoc
pha lodng tir ndng d6 10" -10®. Cho 100 ul
virus dd pha lodng & cdc nong do khac nhau (it
nhit 5 giéng mot nong do) vao dia 96 giéng.
Thém 100 pl huyén dich t& bao (mat do 5x10°
té bao/ml) vao mdi giéng. Nudi va theo ddi
CPE (cytopathic effect) trong 3 ngay ¢ ti 4m
37°C 5% CO, TCID50 cua virus s& duoc tinh
theo cong thtrc ctia Spearman-Kaber hodc Read
Muench.

2.2.5. Phuong phdp trung hoa virus LMLM
trén té bao BHK-21

Phuong phap nay dugc thuc hién theo quy
trinh thuong quy va tém tit nhu sau: Mau sau
khi cd dic bang miy doéng khdé duoc hoan
nguyén trong MEM, loc qua mang 0,45 pm.
Pha lodng 50 pl miu nay theo hé s 2 trong
MEM trén dia 96 giéng. Thém 50 pl virus
LMLM c¢6 100TCID50. U 37°C trong 1 gid.
Thém 50 pl huyén dich té bao (mat do 10° té
bao/ml). Nudi & 37°C 5% CO, trong 3 ngay.
Sau 3 ngay c6 dinh té bao bang 10% formol
trung tinh va nhudém té bao bing methylene

blue 0,05%. Két qua dugc doc dya trén mat do
té bao nhudm theo hudng dan cia OIE. Két qua
dwong tinh 1a té bao ¢ giéng phan g khong bi
phd huy, céc té bao bit mau xanh cua thubc
nhuém. Két qua 4m tinh quan sét thdy khi té
bao bi phd huy bong khoi ddy giéng, dé lai
khoang trong.

2.2.6. PCR 16S rDNA va so do pha hé

Gene 16S rRNA cua cédc chung vi sinh vat
dugc khuéch dai voi cap mdi ddc hiéu bao thu
cho gene nay (27F: AGAGTTTGATCCTGGC
TCAG va 1492R: GGTTACCTTGTTACGAC
TT). Hon hop phan tng (50 ul) gdm 5 ul hdn
hop dém (0,2 M Tris- HCI pH 8,3; 0,25 M KCl,
20 mM MgCl,), 20 nM modi loai deoxynucleotide,
50 pM mdi loai modi; 2,5 U Taq DNA
polymerase va 1 ul DNA khudn. Chu ky nhiét
cho phan ung PCR: bién tinh & 95°C trong 5
phiit, tiép theo 1a 30 chu ky (95°C: 30 gidy,
52°C: 30 giay va 72°C: 1 phit) va 72°C: 7 phut.
San pham PCR sau d6 dugc phén tich bang dién
di trén gel agarose va dugc gui dén hang
Macrogen (Han Quéc) dé xdc dinh trinh ty.

Trinh ty 16S rDNA duogc so sanh véi trinh
tu did cé trén dir liéu GenBank bé‘ing viéc su
dung cong cu BLAST. Sau d6 céc trinh ty nay
dugc sip xép twong ung bang cich s dung
chuong trinh CLUSTAL_X phién ban 1.8 [12].
Cay phan loai dugc tao nén bang phuwong phap
neighbor- joining [13] sir dung phép toan
Tamura-Nei v6i do lap lai 1.000 lan trén phan
mém MEGA phién ban 5.05 [14].

3. Két qua va thao luan

3.1 Két qud sang loc cdc chung vi khudn va xa
khudn co hoat tinh rc ché protease

Céac chung vi khuén va xa khuan dugc hoat
hoa, nudi cdy va ly tam ldy dich trong x4c dinh
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hoat tinh Gc ché cac protease dai dién cho 3
nhom (trypsin, papain va pepsin). Do khong co
protease kim loai nén chung toi da khong tién
hanh sang lgc dugc cac ching vi khuén va xa
khuédn c6 hoat tinh trc ché enzyme thugc nhom
nay. Theo tai liéu dd cong b thi virus LMLM
c6 2 loai protease: mot loai (protease 2A va 3C)
thudc ho tuong tu serine protease va mot loai (L
protease) lién quan dén ho papain [15]. Tuy
nhién, trong s6 500 dich chiét vi khuan va xa
khuén chiing t6i khong sang loc dugc bat ky
ching nao c6 hoat tinh {rc ché trypsin, papain
ma chi thu dugc 3 ching xa khuan va 3 ching
vi khudn c6 hoat tinh trc ché pepsin. Két qua
sang loc cac ching xa khudn va vi khuan co
hoat tinh trc ché pepsin dwoc thé hién trong
hinh 1.

Pepsin + dich pha

Pepsin + B113

Pepsin + B114

Dé xdc dinh hoat tinh khang virus LMLM,
chiing toi da thir cdc dich chiét vi khudn bang
phuong phép trung hoa virus trén té bao nudi
cdy BKH2I.

3.2. Két quad sang loc cdc ching xa khudn va vi
khuan co hoat tinh trung hoa virus LMLM

Dua trén chién lIugc tiéu diét virus (st dung
chat rc ché protease) da dugc (mg dung trong
nhitng nam gan day [16-19] v6i hy vong la
budc dau s& sang loc dugc chung cé hoat tinh
Gic ché virus LMLM, chiing t6i da st dung dich
nudi cdy cac ching vi sinh vat nay dé thir hoat
tinh trung hoa virus LMLM ¢ té bao BHK-21.

Két qua trung hoa virus LMLM cia dich
nudi cdy vi khudn va xa khudn dugc thé hién
trong hinh 2.

Pepsin + A002

Pepsin + moi truong

Hinh 1. Cac chung c6 hoat tinh trc ché pepsin.
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Hinh 2. Hoat tinh trung hda virus LMLM ¢ té bao BHK-21.

Két qua hinh 2 cho thdy: trong s 6 ching
vi khuan va xa khuan c6 hoat tinh wc ché
protease thi chi ¢6 1 chung xa khuin (A002) va
2 chung vi khuan (B113 va 114) 1a c6 hoat tinh
trung hoa virus LMLM. O d6 pha lodng 1an luot
1a 1/64, 1/8 va 1/512 dich nudi ciy cac ching
A002, B113 va B114 thé hién hoat tinh trung
hoa virus LMLM trén t&¢ bao BHK-21. Tuy
nhién day mai chi 1a két qua bude dau sang loc
so bd, ching t6i can tiép tuc nghién ciru siu
hon vé ban chit cua viéc tic ché virus nay.

3.3. Két qua phan logi ching vi khudn va xa
khudn c6 hoat tinh trung hoa virus LMLM

Ba chung vi khuin va xa khuan c6 hoat tinh
trung hoa virus LMLM dugc chiing t6i phin
loai dén loai dua trén trinh tw 16S rDNA. Két
qua cho thiy 1a ching A002, B113 va B114 lan
Iugt dugc phan loai 1a chung Streptomyces
mirabilis  (c6 99,72% twong dong véi
Streptomyces mirabilis NBRC 13450), ching B.
thuringiensis (c6 99,93% tuong ddng voi B.
thuringiensis ATCC 10792) va ching B.
amyloliquefaciens subsp. amyloliquefaciens (c6
99,72% tuong déng voi B. amyloliquefaciens
subsp. amyloliquefaciens DSM 7). Két qua nay
dugc thé hién ¢ hinh 3.
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Hinh 3. Cay phén loai cua cac chung A002 (A), B113 (B) vaB114 (C).

Tuy nhién, qua tham khdo nhitng cong trinh
dd cong bd thi ba ching trén (S. mirabilis, B.
thuringiensis va chung B. amyloliquefaciens
subsp. amyloliquefaciens) khdng c6 ching nao

c6 kha nang sinh tong hop chét chdng virus.
Chinh vi véy, két qua ban ddu nay rat dang
quan tim dé chang toi tién hanh cac nghién ctru
tiép sau hon.
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5. Két luan

Tir 500 ching vi khuan va xa khuan, 6
ching c6 hoat tinh @c ché protease di duoc
sang loc.

Trong sb 6 chung thé hién hoat tinh
protease inhibitor thi 3 ching (ching VNA002,
B113 va B114) c6 hoat tinh trung hoa virus
LMLM ¢ dong té bao BHK21.

Dua trén trinh ty 16S rDNA, ba ching nay
dugc phan loai 1a Streptomyces mirabilis,
Bacillus thuringiensis va B. amyloliquefaciens
subsp. amyloliquefaciens.
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Screening some Bacterial and Actinomycete Strains Owning
Properties to Neutralise Foot and Mouth Disease Virus
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Abstract: Foot and mouth disease is a one of severe diseases that damage strongly husbandry in
Vietnam. Currently, Vietnam has to import the vaccine against this disease. Therefore in our study we
screened bacteria and actinomycetes capable of neutralising foot and mouth viruses in the cell line
BHK?21 in order to produce our product against this desease as well as to provide basic information for
further study. As the preliminary results, from 500 bacterial and actinomycete strains, 6 strains with
protease inhibitor activity were selected. However, among them just 3 strains (VNA0O2, B113 va
B114) showed neutralising activity to foot and mouth viruses in the cell line BHK21. Based on the
sequence of 16S rDNA, these strains were classified as Streptomyces mirabilis, B. thuringiensis and B.
amyloliquefaciens subsp. amyloliquefaciens.



