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KHAO SAT POT BIEN O GIEN PBP2B LIEN QUAN PEN TINH KHANG
THUOC KHANG SINH O STREPTOCOCCUS PNEUMONIAE

Streptococcus pneumoniae 1la mot trong
nhitng tic nhan chinh gay bénh viém mang nio
mu va viém duong ho hdp, viém xoang mdii ...
Trong nhiing nam 1940, cic chung S.
pneumoniae phan 1ap duoc déu nhay cam véi
thudc khang sinh penixillin nén thuéc nay duoc
chi dinh dung trong di€u tri bénh do nhiém phé
cau khuén. Trudong hgp khdng penixillin dau
tien & S. pneumoniae duoc ghi nhan & Nam Phi
vao nam 1977 [1].

O Viet Nam, tinh trang ding thudc khéng
sinh khong kiém soat, khong theo chi dan cua
bac si da lam tang nhanh hién tugng khéng
thuoc khdng sinh & nhiéu loai vi khudn trong
nhitng nam gan day. Nghién cttu v€ tinh hinh
khéng thudc ctia mot s6 vi khudn & nguoi khoe
manh tai cong dong nam 1999 (tai ba dia diém
ngoai thanh Ha Noi, Hu€ va thanh phé H6 Chi
Minh) cho thdy ty 1é ngudi khde manh mang vi
khuan S. pneumoniae c¢6 doc luc 1a 40,1% & Ha
Noi, 16,7% & Hu€ va 30,9% tai thanh phd Ho
Chi Minh. Két qua nghién ciu ciing cho thy ty
1& S. pneumoniae da khang & thanh ph6 H6 Chi
Minh cao hon han & Hué& va Ha Noi (53% so véi
16% & Ha Noi va 32,1% & Hué€). Tinh nhay cam
v6i penixillin cta S. pneumoniae da giam di
19,6%, tinh chung cho ca 3 dia phuong nay.

Su dé khang penixillin cta S. pneumoniae do
su bién déi trén cdc gien pbp, ma hoéa cho cdc
protein gan véi penixillin (penicillin binding
protein - PBP) trén mang t€ bao vi khuin. Cic
bién ddi nay lam thay ddi cau tric ctia cic PBP
khién kha nang lién két cua ching doi véi cic
thuoc khang sinh ho lactam giam di. Vi vay, vi
khuan tré nén it hoac khong bi tdc dong boi cac
thudc khang sinh nay [1].

Chiing t6i dung k§ thuat PCR dé nhan ban
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mot s6 trinh tu cta gien pbp2b, sau d6 dung k§
thuat SSCP (Single Strand Conformation
Polymorphism) dé phét hién cdc trinh tw c6
mang dot bién.

I. PHUONG PHAP NGHIEN CUU

1. Chung vi khuan

20 chung vi khudn S. pneumoniae khang
penixillin, 1 chiing vi khu4n nhay penixillin va
chung S. pneumoniae ATCC 49619 st dung
trong dé tai nghién ctu nay duoc cung cép boi
khoa vi sinh, bénh vién Nhi Dong I va khoa vi
sinh, bénh vién Cho Ry, Tp. H6 Chi Minh.

2. Phuong phap

a) Phuong phdap PCR

3 Ul ADN vi khuén téch chiét theo phuong
phap dun soi duoc dung lam ban méu cho phan
ting PCR. Thé tich clia phan tng la 25 pl ¢6
chia 50 mM KCI, 10 mM Tris-HCI pH = 8, 1,5
mM MgCl12, 12,5 pmol moéi loai méi P5 va P6
[1], 200 nM méi loai deoxyribonucleotit (AATP,
dTTP, dGTP, dCTP), 1,5 U Taq DNA
polymeraza (promega). Chuong trinh PCR dugc
thiét 14p nhu sau : 93°C trong 3 phiit; ti€p theo la
30 chu ky bao gom: 93°C-1 phut, 55°C-1 phiit,
72°C-1 phit; cudi cung la 72°C-5 phit. San
pham tao ra c6 kich thu6c 684 bp (cap base).

Dé phuc vu cho k¥ thuat SSCP - k§ thuat nay
chi phan tich hiéu qua céc trinh tu ADN c6 kich
thude dudi 400 bp, ching toi thiét k& cac moi
"trong" nham nhan ban nhiing doan c6 kich
thuGe theo yéu cau tur trinh tuw 684 bp néi trén.
Céc cap moi duge thiét k€ bang cdc phan mém
Clustal X, Annhyb. Trinh tu cic moi va kich
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thuéc cla cdc san pham PCR tuong ing

duogctrinh bay trong bang sau:

Tén moi Trinh tu Kich thuéc san pham PCR
P5 5°- CTGACCATTGATTTGGCTTTCCAA — 3’ 331 cap base (doan 2B1)
P22 5’- GAGCTGAACCTTGGAAGACG -3’ : :
P23 5’- CGTCTTCCAAGGTTCAGCTC -3’ 130 caip base (doan 2B2)
P24 5’- CATGATTCCAAGAGCGGTTT -3’ : :
P25 5’- GGCCAGACCTATCAACCAAA -3’ 242 cap base (doan 2B3)
P6 5’- TTTGCAATAGTTGCTACATACTG -3’ i ’

San phdm 684 bp duogc pha loang 100 lan; 3
pl duge st dung lam ban mau cho phan tng
PCR. Phan tng PCR dugc ti€én hanh véi cac
thanh phan phan tng va chuong trinh da néu &
phan trén. C4c san phdm PCR sau d6 dugc phan
tich bang dién di trén gel agaroza 1%.

b) Phuong phdp SSCP

Khi dugc dién di trong gel khong bién tinh,
moi mach don DNA s€ nhan moét cdu hinh dac
trung dugc quy dinh bdi trinh ty nucleotit. Su
thay déi clia chi mot base trong trinh tu cling
lam thay déi cau hinh nay, dn dén su di chuyén
khong giong nhau trong qua trinh dién di.
Chiing t6i phat hién sy hién dién cta cic dot
bién tréen DNA béng phuong phap nay. Cac san
phim PCR duoc bién tinh bing cich dun &
100°C trong 5 phit r6i lam lanh dot ngot. Sau dé

ADN bién tinh duoc dién di trén gel
polyacrylamit 8%. Qua trinh dién di dugc tién
hanh trong 12-14 gio vé6i hiéu thé 120V & 4°C.
Sau dién di, gel dugc nhuom bac dé xac dinh vi
tri cua cac vach tuong tng véi ADN mach don
[2, 3, 4].

II. KET QUA VA THAO LUAN

1. Kiém tra hiéu qua nhan ban cac trinh tu
2B1, 2B2, 2B3

Chiing toi sir dung k¥ thuat PCR dé khuéch
dai céc trinh tu 2B1, 2B2, 2B3 tir gien pbp2b cua
20 chiing vi khudn Streptococcus pneumoniae
khang penixillin. Két qua dién di cdc san phdm
khuéch dai clia vai chung trén gel agaroza 1%
duoc trinh bay 6 hinh 1.

Hinh 1. Két qua dién di trén gel agaroza cdc trinh tu cua gien pbp2b dugc nhan ban bing PCR

1: thang @X-174 Haelll
2: mau chiing am

3,4, 5: cac doan 2B1, 2B2, 2B3 ctia chling S. pneumoniae SR15
6,7,8,9,10, 11, 12, 13, 14: c4ac doan tuong tng cta chiing S. preumoniae SR20, SR25, SR30.

Két qua trén cho thdy & ca 4 ching S.
pneumoniae thit nghiém déu c6 su xuét hién ctua
cdc san phdm PCR c6 kich thuéc nhu du kién
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lan luot 1a 331bp, 130bp va 242bp. Diéu nay
chiing to cdc cap moéi ching toi thiét k& da hoat
dong tot.



Pé kiém tra tinh dic hiéu cta san pham PCR,
chiing t6i ti€n hanh lai phan t&r (Southern blotting)

cac san pham PCR v6i miu do ddnh dau béing
DIG-dUTP. Mau do 1a sén phdm 2B3 cta chiing
S. pneumoniae ATCC 49619 da duogc xac dinh
trinh tr va so sdnh v6i cic trinh tu trong
GenBank (http://ncbi.nlm.nih.gov). Két qua cho
phép khang dinh tinh dic hiéu clia cic san phidm

;:n-

[

1: ADN khong bién tinh
2: doan 2Bl cta chung S. pneumoniae nhay

PCR thu duoc (két qua khong trinh bay).

2. Két qua phan tich bang ky thuat SSCP cac
trinh tu pbp 2B1, 2B2, 2B3 cuiia 20 ching S.
pneumoniae khang penixillin

Vai két qua tiéu biéu phan tich doan 2B1
trén 7 chung khang c6 d6i chi€u v6i chliing nhay
dugc trinh bay trong hinh 2.

[ |

Hinh 2. Két qua dién di trén gel polyacrylamit trinh tu 2B1 tir mot s6 ching khang va nhay véi
penixillin

3-9: doan 2Bl ctlia cac chung S. pneumoniae khang SR25, SR15, SR26, SR18, SR22, SR20, SR23

K&t qua trén cho thdy c¢6 4 dang dién di khac
nhau, tam goi la dang I, II, III, IV cua trinh tu
2B1 trén 7 ching khao sit. Dang I bao gom
chiung SR25 (giéng 3) va SR26 (giéng 5), dang
IT bao gobm chung SR15, SR18, SR22 (giéng
4,6,7), dang III c¢6 chung SR20 (giéng 8) va
dang IV c6 chung SR20 (giéng 9).

Cac két qua trén ca 3 doan 2BI1, 2B2, 2B3 &
20 chung khao sat cho thdy c6 7 dang dién di

khac nhau doi véi doan 2BI1, 4 dang dién di doi
vGi doan 2B2 va 5 dang dién di doi v6i doan
2B3. Cic dang dién di khac nhau nay phan anh
st hién dién cia it nhat 1 dot bién diém trén moi
trinh tu khao sat.

Téng két trén ca 3 trinh tu khao sat doi véi

ting ching khang, ching t6i thu dugc két qua
nhu sau:

Su xuat hién dot bién trén 3 trinh tu 2B1, 2B2, 2B3 cua gien pbp2b Chiing vi khudn
Khong c6 dot bién trén ca 3 trinh tu 33,34
Chi xay ra trén trinh tu 1 15,22,23,24
Chi xay ra trén trinh tu 2 25,27,28
Chi xay ra trén trinh tu 3 26, 29
Xay ra trén trinh tu 1 va 2 18,29
Xay ratrén trinh tu 1 va 3 32
Xay ra trén ca 3 trinh tu 16, 17, 19, 21, 30, 31
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S6 lugng 16n cac dang dién di khac nhau
trén mot trinh tu tuong doi ngan cho thdy day la
mot ving bién dong cao. Diéu nay phi hop véi
cac cong bo trudc day cho thdy trinh twv ADN
cua gien pbp2b & S. pneumoniae nam gitta hai
moi P5 va P6 tuong ung vGi ving méa héa cho
hoat tinh transpeptidaza la vung thuong xuyén
xdy ra cdc dot bién [1]. C4c dot bién nay c6 thé
anh huong hoac khong anh hudng dén cau tric
ctia PBP. Chi nhitng dot bién lam thay déi cau
tric cia PBP2B méi c6 thé lam thay déi tinh
khang clia vi khuén. Trong phin nghién citu ti€p
theo, chiing t6i s€ ti€n hanh xdc dinh cac dot
bién nay.

III. KET LUAN

Ky thuat SSCP st dung trong bai nay cho

phép phét hién su hién dién cua cic dot bién

diém trén 3 trinh tu nhan ban tir gien pbp2b & 20
chung S. pneumoniae khang penixillin. Vung

trinh tu khao sat 1a vung cé tinh bién dong di
truyén 16n, thé hién qua s6 lugng 16n cdc dang
dién di SSCP khéac nhau & cac chung khang thir
nghiém.
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POINT MUTATION ANALYSIS OF THE PBP2B (PENICILLIN BINDING
PROTEIN) GENE IN PENICILLIN RESISTANT STREPTOCOCCUS.
PNEUMONIAE STRAINS

DO THANH NGAN, NGUYEN HOANG CHUONG,

THAI KE QUAN, HO HUYNH THUY DUONG

SUMMARY

We amplified three fragments (2B1, 2B2, 2B3) corresponding to the transpeptidase encoding region of
pbp2b gene in 20 penicillin-resistant strains of S. pneumoniae isolated from clinical samples. The fragments
were then analysed by SSCP (Single Strand Conformation Polymorphism) electrophoresis.

We identified seven SSCP electrophoretic patterns of 2B1, four of 2B2 and five of 2B3 fragments. This
high variation in electrophoretic mobility of these fragments shows the great genetic variation of the studied
region. The sequencing of these fragments will confirm our results.
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