Tap chi Cong nghé Sinh hoc 5(3): 291-297, 2007

PHAN LAP VA NHAN DANG MQT SO CHUNG VI KHUAN STREPTOCOCCUS MUTANS

TU NGUOI VIET NAM

Nguyén Quang Huy, Phiing Thj Thu Hwdmng, Phan Tuén Nghia

Truong Dai hoc Khoa hoc Tw nhién, Dai hoc Qué'c gia, Ha Ngi

TOM TAT
Séu rang 13 mét trong nhitng bénh phd bién nhét hién nay, dic biét 14 & nhilng nudc dang phat trién
trong dé ¢6 Vigt Nam. Streptococcus mutans duge xem 12 mdt trong nhimg nguyén nhén chinh _Béy sau
ring bdn kha niing sinh acid va chju acid t&t cia ching. Tir cic mAu l4y tir ngudi Viét nam, bing viée
nudi cay trén moi trudng chon loc Mitis salivarius, méi trudng Tryptic soy agar (TSA) & pH 5 ciing nhu
dic diém hinh thai t€ bao két hop véi viéc sir dung va kit thir API 20 Strep chung ti da phén 1ap, xéc
dinh dugc 6 loai thuc chi Streptococcus va duge ky higu 13n lugt i Streprococeus sp. H1, Streptococcus
sp. H2, Streptococcus sp. H3, Streprococcus sp. H4, Streptococcus sp. M5 va Streptococcus sp. H6. Két
qué phén tich phd bang DNA sau khi nhan ban bing PCR cua doan gen mé héa cho 168 rRNA, sau d6
cit bing enzyme Haelll va Hpall (k¥ thudt PCR - RFLP) cho thiy phé b’;mg caa 3 chung Streptococcus
sp.H1, Streptococcus sp. H2 va Streptococcus sp. H3 hodn toan tuong ddng vai phd bang cia ching S.
mutans GS-5 chuén va khéc vé6i S. sanguis NCTC10904. Tuong ty, sir dung phuong phép PCR vdi cip
mdi ciia gen dextranase dic higu ciia S. mutans ciia ¢ 3 ching trén du cho mot bang duy nhit véi kich
thude 1,3 kb nhur chiing chuén. Céc két qua thu duge cho phép khing dinh 3 chung Streptococcus. sp.H1,
Streptococcus sp. H2 va Streptococcus. sp. H3 14 thufe lodi Sretococcus mutans. Béng thi nghiém lém
giam pH va giét chet bang acid, ca 3 vi khudn S mutans duge phéan 13p déu chimg t6 c6 kha nang sinh

acid va chju acid t8t, twong ty nhur chiing S. mutans GS-5 chuén.

Tie khoa: Streptococcus mutans, PCR-RF| LP, gen dextranase, Mitis salivarius, 165 rRNA
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Téip dodn vi sinh vit trén mang bam ring rét
phong pha vé&i hon 500 loai d3 duge xac dinh trong
d6 Streptococcus mutans duge xem 1a tac nhén chinh
gly siu ring & ngudi. Strepiococus mutans 14 chilng
vi khuén Gram duong c6 kha ning bdm dinh trén bé
miit ring sinh acid va chju acid cao, ching thudng
xuyén duge phin lap tir mang bam ring noi ching
tdng hop polysaccharide ngoai bao (Hamada, Slade,
1980; Belli er al., 1995). Viéc phét hién, nhin dang
sém su c6 miit ciia S. mutans s& gép phin trong vige
diéu tri va phong trir bénh sdu ring & nguoi.

Trén thé gioi da c6 nhidu nghién ciru vé phan
18p, dinh loai cdc ching S. rmutans & ngudi dua trén
cac phuong phdp khic nhau nhu dic didém hinh thai
khuan lac (Holt er al., 1994), dic diém sinh Iy sinh
héa trén cac mbi trirdng chon loc (Gold et al., 1973)

va gin ddy 1 cac k¥ thudt sinh hoc phén tir (Igarashi

et al., 1996; Oho et al., 2000; Sato et al.,
2003). O Viét Nam, hién nay cic nghién ciru vé .
mutans méi chi dimg lai 13 céc nghién ciru ban diu
vé sy ¢6 mat cia ching vi khudn ndy trong thanh

phén trén ming bam ring, hay dich lgi cta ngudi
Viét Nam (D8 Quang Trung ef al., 1999; Nguyén
Thi Mai Phuong et al., 2003).

Nghién ctru ctia ching t5i nhim gép phin tim
hiéu, nhén dang Streptococcus mutans phan lap &
ngudi Viét Nam bing céc phwong phap phan tich
hinh thai, héa sinh ciing nhur sinh hoc phén fir va xéc
dinh mét sé dic trung cita chiing.

NGUYEN LIEU VA PHUONG PHAP

Nguyén ligu

Céc mBu vi sinh vat duge 14y bing tim béng vo
tring tir c4c hd ring bj sau ring céc bénh nhén bi séu
ring & Khoa Ring Ham Mit, Bénh vién Bach Maij,
sau d6 duge chuyén vdo méi trromg mudi sinh ly
0,9% dé phan lap tiép.

Ching  Streptococeus  mutans GS-5  va
Streptococcus sanguis NCTC 10904 14 qua ting cia
Gido su Robert E. Marquis {Pai hoc Rochester, M¥).

Cic oligonucleotide, cic thang chuén DNA duge
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mua tir hdng Invitrogen (M¥), cac dNTP ciia hing
Promega (M%), cic enzyme han ché cua hing New
England Biolabs (NEB), méi trudng Mitis salivarius
va Tryptic Soy Agar (TSA) cita hing Diffco (M§),
kit thir API20 Strep ctia hang Bio Mérieux, Marcy-
Ietoile (Phép). Cac hoa chit khac déu dat d¢ tinh
khiét diing cho nghién ciru sinh hoc phan tir.

Phirong phap nghién ciu
Phirong phdp phdn lgp ching vi khuin

Mau thu thap dugc ciy trai trén méi trudémg chon
loc Mitis salivarius ¢ bd sung tellurite 1% & nhiét
dd 37°C trong thoi gian 2 ngiy. Cac khuén lac sau
khi moc trén mdi truf.mg Mitis salivarius sau dé duge
cdy chuyén sang méi truémg TSA & pH 5,0 véi nhiét
dp 37°C. Hinh thai timg khu4n lac dugc quan sét,
mdi khudn lac dugc tich nudi cdy riéng r& trén moéi
trudmg long TYG (tryptone 3%, cao ndm men 0,5%
va glucose 1%).

Hinh thai té bao cia céc ching vi khuén duge
quan sat va chup anh dudi kinh hién vi dién t quét
JSWLV3410 véi sir gitp 46 cla Vién 69.

Nghién ciru mét s§ dic diém héa sinh duge tién
hénh theo kit thir AP120 Strep va két qua duwgc xior ly
theo phin mém do hang cung cip.

Tinh sgch, nhin bin gen mi héa 165 rRNA bing
phirong phdp PCR va kf thudt RFLP

DNA ciia hé gen duge tinh sach theo phuong
phdp mo ta bdi Sambrock va Rusell (2001) dugce xac
dinh ham hrong qua do hép thu 4nh sing & budc
séng 260 nm. Cac miu DNA dugc kidm tra bing
dién di trén gel agarose 1%, gel sau dé dugc nhudm
voi ethidium bromide, soi duéi anh sa’mg tr ngoai va
chup anh.

Cip mdi sir dung-nhin bin gen mi héa 16S
rRNA bao gdm mdi xubi 8UA (5’- AGA GTT TGA
TCC TGG CTC) va mdi nguge 1492R (5’- TAC
GGG TAC CTT GTT ACG ACT T). Mét phén ing
25 ul bao gdm 100 ng DNA khuén, 2,5 ul dém 10x
Taq DNA polymerase, 50 ng mdi loai mbi xuéi va
nguge, 25 mM dNTP, 0,5 don vi Taq. PCR dugc
thuc hién theo chu trinh: 15 phtt & 95°C ¢ bién tinh
DNA thanh hai s¢i don, 35 chu ky lip lai cla céc
budc 94°C 1 phit ¢ tach chudi, 60°C, 1 phat d& gin
mdi va 72°C trong | phiit 30 gifly dé kéo dai chudi.
H&n hep san phidm nhan lén duge 4 tiép 72°C trong
10 phiit va sau d6 giir & 4°C dén khi phan tich (Sato
et al., 2003).
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San phdm PCR sau khi dugc nhan Ién, tinh sach
bing kit ciia hing Bioneer (Han Quéc). Poan gen ma
héa 165 rRNA duoc cit béi hai enzyme cit han ché
Hpall v Haelll. Tiép theo, dirge phin tach va kidm
tra bing dién di trén gel agarose 2%, nhudm
ethidium bromide, soi dudi anh sang tr ngoai va
chyp anh,

Nhén bin doan gen dextranase bing phurong phip
PCR -

Doan gen dextranase dugc tién hanh nhan ban
bing PCR vé&i cap mdi dic hiéu SDI (5’- TAT GCT
GCT ATT GGA GGT TCY va 8D2 (5’- AAG GTT
GAG CAA TTG AAT CG). San phidm PCR duoc
kiém tra bang dién di trén gel agarose 1% nhudm
ethidium bromide quan sat dudi dén UV va chyp énh
(Sato ef al., 2003).

Ddnh gid kha ning sinh acid va chiu acid cia cdc
chiing S. mutans

Kha nang sinh acid cha S. mutans duge danh gid
biing phuong phép 1am giam pH trong méi truong du
thira glucose theo phuong phidp mé ta trong Phan,
Marquis {2006). Kha néing chiu acid cta cac ching
S. mutans duge danh gia qua mirc d6 séng sét ciia vi
khuén & pH 2,7 nhu duge md ta trong Phan va dong
tac gid (2000).

KET QUA VA THAO LUAN

Phiin J3p va nhin dang so' b cdc ching vi khuén
tir mau bénh phim sdu ring

Tir cdc mAu bénh phim ciia bénh nhan sau ring
chimg t6i d4 tién hanh phén l4p trén moi trudng
Mitis salivarius ¢6 bd sung 1% tellurite, ddy 12 moi
trudmg chon loc ding dé phan lap cdc ching thude
chi Streptococcus va Enterococcus (Gold et al.,
1973). Duyra trén dic diém khuédn lac clia S. mutans
trén moi trudng ndy coé mau xanh nhat, m& duc, hoi
181 va lwgn séng chiing t6i d4 phan 1p va tach duge
20 chiing vi khuén,

Trong s 20 chiing vi khuin dugc phédn lap trén
mdi trudmg Mitis salivarius khi chuyen sang nudi cdy
trén moi truomg TSA ¢6 pH thip (pH 5) chi ¢6 6
ching vi khuérn phat trién ¢ mang cac dic diém
twrong ddng gidng chiing chuén S. mutans GS-5. Két
qud nhuom Gram cho thiy ca 6 ching déu 1a vi
khudn Gram duong c6 dang hinh cdu xép thanh
chudi, va cac chiing déu gidng nhau khéng c6 kha
ning sinh catalase. Dac biét, khi quan sat dudi kinh
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hién vi dién tir cac chiing ndy déu cé dang lién ciu
khudn (Hinh 1). Theo Holt va ddng tac gia (1994),
dyra vao dac diém trén 6 ching vi khuén nay c6 thé
thubc chi Streptococcus va ching duge ky hidu tir
Streptococcus sp. H1 dén Streptococcus sp. H6 |

Pé tiép tuc nhin dang 6 chiing vi khuin thugde
chi Streptococcus & trén ching t6i da sir dung kit thir
API20 Strep dya trén kha ning st dung cic loai
duomg va hoat déng cia cdc enzyme dic trung. Két
qua phén tich thu dugc (Bang 1) cho thiy trong sb 6
chung vi khudn phén lip dugc ching Streptococcus
sp. H1 gibng S. mutans v6i 40 tin cy 1a 99%, T =
0,9. Chiing Streptococcus sp. H1 so voi chiing chuén
S. mutans GS-5 chi c6 mot sai khac duy nhét v& kha
ning déng héa inulin,b 2 ching vi khuén
Streptococcus sp. H2 va Streptococcus sp. H3 ¢6 db
tin ciy twong ddi thip dédu 55,3% véi gia tri T bing
0,75 c¢6 thé thudc nhém S. equinus. 3 chiing
Streptococcus sp. H4, Streptococcus sp. H5 va
Streptacoccus sp. H6 ¢6 kha ning thudc S. sanguis

v6i d6 tin cdy 12 hon 99,5% va voi hé sb tuong img
T v6i céc ching 12 0,88, 0,71 va 0,83. Nhir vay, két
qua phén tich bing kit API20 Strep khing dinh mét
lin nira ¢ 6 ching phan 1ip dwugc déu thudc chi
Streptococcus.

Hinh 1. Anh chyp hién vi clia ching vi khuln
Streptococeus sp. H1 (36 phéng dai 15000 I4n).

Bang 1. Mt $6 dc tinh sinh Iy clia 6 ching Sfrepfococcuc sp. phan 1ap tr bénh phdm sau ring ngudi Viét

Nam.

Bic tinh
sinh héa

S. mutans  S. sp. H1
GS-5

S.sp.H2 S.sp.H3 S sp H4

S.sp. H5 S.sp. H6

Sinh acetoin + + +

Thuy phan hippuric acid - - -

Thiy phén B-glucoside + + +

Pyrrolidony! arylamidase - - -

a-Galactosidase + + +

B -glucuronidase - - -
B -Galactosidase - - -
Alkaline phosphatase - - -

Leucine amino peptidase + + +

Arginine dihydrolase - - -

+
+ o+ 4+

Kha ndng déng héa

D-ribose - - -
L-arabinose +
D-mannitol +
D-sobitol +
D-lactose +
+
+
+

+ o+ o+ + +
[}

D-trehalose
Inulin

D-raffinose
Amidon - - -
Acid héa Glycogen - - -

+ + + + +
1

]
+ + +
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Nhin dang cic chéng vi khufn Streptacoccus
mutans phan lap & ngudi Vigt Nam biing k¢ thuit
PCR phi hgp véi ky thuit RFLP

O vi khudn, trinh tr clia 16S rRNA c6 xdp xi
1500 nucleotide va c¢6 nhitng viing bao thil cao gifta
tit ca céac loai sinh vat. Do d6, cac 165 rRNA 14 co
s& phan tir chinh x4c d& xic dinh mdi quan hé ho
hang va tién hoa giira cac loai sinh vt nhan so (Sato
et al., 1997), hay nhu cy thé trén dbi tuong S. murans
(Hamada, Slade 1980; Oho ef al., 2000). D& tiép tuc
x4c dinh tén lodi cta ching Streptococcus sp. Hl,
H2 va H3 ching t6i dé sir dung k¥ thudt phén tich d6
da hinh c4c doan phan cit gigi han (RFLP) c¢ha san
phdm nhén ban doan gen 168 rRNA bing PCR, ky
thufit duge goi chung la PCR-RFLP. Day la k¥ thudt
sinh hoc phén tir d€ thyc hién dé nhan dang chinh
xac cac loai S mutans ma khong cén sir dung dén
phuong phép gidi trinh tw gen (Sato et a/., 2003).

Két qua tach chiét DNA tir c4c chiing vi khudn,
dién di trén gen agarose, do ty s6 hip thy & budc
song 260 nm va 280 nm (khong trinh bay & day)
chimg t6 cac ché phdm DNA tdng s6 thu dugc deu
dam bao chit lugng cho cic nghién ciru tiép theo.

Két qua kiém tra bing dién di trén gel agarose
1% cho thdy phan img PCR véi cp mbi 8UA va
1492R dugc thiét ké 13 rdt dac hidu, chi mdt bing
DNA nhén ban duy nhét c6 kich thuéc khoang 1,5kb
dung nhu tinh todn 1y thuyét (Hinh 2), cho phép
chting t6i két luan 13 da nhan ban thanh céng doan
gen md héa cho 165 rRNA tir DNA hé gen cia cdc
chiing vi khuin phan 14p duoc.

Hinh 2. Bién di trén gel agarose cac san pham PCR
cla cac ching vi khudn sau khi tinh sach. 1: Thang
chuédn DNA 1 kb; 2: S. mutans GS5; 3: S. sanguis
10904; 4: S. sp. H1; 5: S. sp. H2; 6: S. sp. H3.

Sato va dong téc gid (1997) d4 phat trién phwong
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phdp nhfn dang cac lodi trong nhém mutans
streptococci bing k¢ thuét da hinh d§ dai cac doan
gi6i han RFLP bing viéc st dung hai enzyme cit
gi6i han Hpall va Haelll d6i v&i doan gen ma hoa
16S rRNA. Phuong phép nay cé thé gitp phan biét
duoc S. mutans va cac chung Streptococcei khac (Sato
et al., 2003). Cac san phﬁm PCR cia doan gen 163
rRNA tir cac ching vi khuan trén duoc tinh sach va
cit bing Hpall va Haelll, sau d6 dugc dién di trén
gel agarose. Két qua*(Hinh 3 va 4) cho thdy c& 3
ching vi khuén Streptococcus sp. Hl, Streptococcus
sp. H2 va Streptococcus sp. H3 déu cho phd bing
twrong tu ching chuén S. mutans GS-5. Cy thé, khi
dwoc cht bing Hpall, ca 3 chung Streptococcus sp.
Hl, Streptococcus sp. H2 va Streptococcus sp. H3
déu c6 4 bing voi kich thuge 14n hrot khoang 120
bp, 130 bp, 300 bp va 500 bp, con khi duge cit bing
Haelll thi 3 chiing niy cho 4 bang v&i kich thuée lin
lugt khoang 120 bp, 300 bp, 400 bp va 500 bp. Phd
bing cua cd 3 ching khi cit bang 2 enzyme hoan

_hoan gibng nhu phd bang cia S. mutans GS-5 va

ciing phtt hop sur c6 mit ciia céc trinh tr nhan biét va
phén cit ctia hai enzyme nay khi so sénh véi trinh ty
gen mi héa cla 165 rRNA trong ngin hang gen
(Sato et al., 1997). Két qua ciing con cho thdy phé
béng cta 3 chung nay khdc so véi phd bing ciia
ching chuan S. sanguis NCTC 10904 (ciing thudc
chi Streptococcus).

bp 1

Hinh 3. Dién di trén gel agarose 2% céc san pham
PCR rRNA 16S sau khi cét bang Hpall. 1: Thang
chudn DNA 1 kb; 2: S. mutans GS-5; 3: S. sangius
10904, 4: S.sp. H1;5: S.sp. H2; 6: S. sp. H3.

Dé mét l4n nira khing dinh chinh x4c cac ching
Streptococcus sp. H1, H2 va H3 1a 8. mutans ching
t6i d3 tién hanh PCR, sir dung cip mbi SD1 va SD2
dugc thiét két dya trén trinh ty hai ddu cla gen mi
héa dextranase dic hiéu cho S mutans. Theo tinh
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toan 1y thuyét, véi ciip mdi dac hiéu SD1va SD2 san
phim PCR ciia gen md héa dextranase céc ching S.
mutans s& co kich thude 14 1272 bp (Sato ef al.,
2003). Két qua dién di san phdm PCR (Hinh 5) cho
thdy ca 3 ching phén lép & Viét Nam déu cho duy
nhit mét bang véi kich thude khoang 1,3 kb, twong
ty bang DNA nhan ban thu duoc tir chiing chuin S.
mutans GS-5. Trong khi d6 ching S. sangius 10904
khong cho bang nhan ban 1,3 kb nay. Két qua nay
mét 1an nita cho phép ching téi khing dinh chinh
xac ring ca 3 chung Streptococcus sp. H1, H2 va H3
déu thude loai S. mutans va dugc ky hiéu lai trong
img la Streptococcus mutans HI, Strepfococcus
mutans H2 va Streptfococcus mutans H3.

bp 1 2 3 4 5 6

500—

100

Hinh 4. Dién di trén gel agarose 2% san phdm PCR
18S rRNA sau khi cat bang Haelll. 1: Thang chuan
DNA 1 kb; 2: 8. mutans GS-5; 3: S. sangius 10904;
4. S.sp. H1,5: S.sp. H2;6: 8. sp. H3.

Hinh 5. Dién di trén gel agarose 1% san pham
PCR gen dextranase clia S. mutans. 1: Thang chuén
DNA 1 kb; 2: S. mutans GS-5; 3: S. sanguis NCTC
10904: 4. S. mutans H1; 5. 8. mutans H2; 6: S.
mutans H3.

Mot sb ddc diém cia 3 ching vi khuén S. mutans
Hi, H2 va H3

Nhim tirng buéc tim hidu kha ning giy siu ring

ctia 3 ching vi khuin S. mutans H1, H2 va H3 phén
lap duge & ngudi Viét Nam, ching tdi d3 phéan tich
kha ning sinh acid ctia chiing qua thi nghiém lam
giam pH méi trudmg trong didu kién du thira glucose
va kh nang chiju hay bj giét chét b&i acid ctia chung.
Két qua phan tich (Hinh 6A) cho thiy ca 3 chang S.
mutans H1, H2 v H3 déu sinh acid manh, lam pH
méi trudmg gidm xubng dudi 4, twong ty nhu ching
chun S. mutans GS-5. Sau 90 phut gia tri pH cudi
cling trong mdi trudng <tia S. mutans GS-5 la 3,87
con ddi véi S. mutans H1, H2 va H3 lén lugt 1a 3,78,
3,58 va 3,80. S, mutans H2 to ra sinh acid manh nhét
trong céc chiing phan lap duge thdm chi manh hon
so v&i S. mutans GS-5.

# 1

[4,]

3 + i | . - S N I
0 30 60 a0
thévi gian ( phit)

o 10 20 30

Théi gian (phiat)

Hinh 6. Khad nang sinh acid {A) va chju acid (B) clia
cac ching S. mutans phan 18p tlr ngwdi Viét Nam. S.
mutans GS-5 (OJ), S mutans H1 (@), S. mutans H2
(A), S. mutans H3 ().

_ Két qua thi nghiém tim hiéu kha ning bi giét
chét & pH 2,7 (Hinh 6B) cho thiy thoi gian dé 90%
tdng s6 vi khuan bi giét chét (gia tri logN/No =-1) 1a
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khoang 20 phiit d8i véi S mutans GS-5 va S. mutans
H1 con dbi voi S. mutans H2 va H3 1a khodng 30 va
25 phut, Két qua nay chimg to ca 3 ching S. mutans
H1, H2 va H3 phan ldp tir ngudi Viét Nam 13 nhig
chung vi khuén chiu acid tét.

KET LUAN

Bing c4c phuong phap phén tich hinh thai, két
hop v6i cac phén tich héa sinh va sinh hoe phén tr
(PCR va PCR-RFLP) ching t6i dd phéin 13p va xac
dinh dugce 3 ching S. mutans & ngudi Viét Nam. Cac
ching S. mutans nay déu thé hién kha nang sinh acid
va chju acid tét, nhirng thudc tinh rit djic trung clia
vi khuén gay siu ring.
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OF STREPTOCOCCUS

MUTANS ISOLATED FROM VIETNAMESE PATIENTS

Nguyen Quang Huy, Phung Thi Thu Huong, Phar Tuan Nghia®

Hanoi University of Science, VNU

SUMMARY

Dental caries is nowadays one of the most common diseases of the world, especially in developing
countries including Vietnam. Streptococcus mutans is considered to be the main pathogen of dental
caries because of their high acidogenicity and acidurance. From the samples collected from Vietnamese
patients of dental caries, by using selective media of Mitis salivarius and tryptic soy agar at pH 5 and
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API20 Strep kit we isolated and identified 6 strains of Sirepfococcus which were designated as
Streptococeus sp. H1, H2, H3, H4, HS5 and H6. Three of the 6 strains were shown to have the same
banding patterns of the PCR-amplified products of the gene coding for 165 rRNA, followed by
restriction enzyme digestion with Haelll and Hpall (PCR-RFLP) as S. mutans GS-5. Similarly, the three
strains were also found to have the 1.3 kb band of dextranase of Streprococcus mutans by using PCR
with dextranase-specific primers. The obtained resuits indicated that all the three isolated strains
Streptococcus sp. H1, H2, H3 belong to Streptococcus mutans. By using pH drop and acid killing assays,
all the three S. murans strains were found to be as acidogenic and aciduric as S. mutans GS-5.
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