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XAY DUNG QUY TRINH REAL TIME-PCR
TREN 16S rRNA GEN CUA VI KHUAN LAO
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TOM TAT |
Hién nay. lao vdn li mgt trong nhitng bénh nhiém khudn thucng gdp nhdt, nguyén nhan
chii yéu la do nhiém vi khudn Mycobacterium tuberculosis. PCR ld ki thugt sinh hoc phan tir
diegre sie dung lam phirong phdp phdt hién cdc tde nhdn nhiém dic biét 1a nhiém virus hay cde vi
khudn khé nuéi cdy nhie truéng hop ctia Mycobacterium tuberculosis boi phuong phdp néy cho
két qud nhanh, chinh xdc va co d6 nhay cao. Nghién cteu nay dwoc thwe hién nhim muc dich xdy
dung quy trinh Realtime PCR sit dung trinh tir gen dich 168 rRNA, mot trinh tu dwoc ung dung
nhiéu trong cde linh vice phan logi hoc, tién héa hoc va chan dodn y hoc. C hung 0i da thanh
cong trong viéc thiét ké hé méi/mdu do trén 168 rRNA gen nhim phdt hién vi khudn lao hiang kp
thudt Realtime PCR, dd xdc dinh cdc thing 56 vé tinh dic hiéu ciia hé méi/mdu do trén Iy thuyét
va thuc nghiém, do nhay cua méi/mdu do trong quy trinh Realtime PCR phdt hién DNA vi khudn
lao dat s6 egng ban méu t6i th;eu la 1Y ban sao/ml va di thir nghzem quy trinh Realtime PCR
phét hién vi khudn lao trén 30 mdu bénh pham ghi nhdn két qua tét.
Twr khéa: 165 rRNA gen, Mycobacterium tuberculosis, Realtime PCR

ABSTRACT

Currently, tuberculosis is still one of the most common infectious disedses, mainly caused
by Mycobacterium tuberculosis bacterium infection. PCR is a molecular biology techniguc
used 1o detect infectious agents,especially viruses or bacteria with slowly culture as in the cuse
of Mycobacterium tuberculosis because of its fustness, accurateness and high sensitivity.

We carried out this study in order to develop a protocol based on Realtime PCR using 165
rRNA gene as a turget sequence which is extensively used in taxonomy, molecular evolution and
medical diagnostics. We have succeeded in designing the primers/probes on the 16S rRNA gene
to detect Mycobacterium tuberculosis by Realtime PCR; have identified the parameters of the
specificity of the primers/probe, theoretically and experimentally; the sensitivity of the
primers/probe in the Realtime PCR protocol reached to 107 copies/ml; the protocol was also
tested on 30 samples given good results.

Key words. /65 rRNA gen, Mycobacterium tuberculosis, Realtime PCR

MG DAU 12 trong 22 nude cé s6 bénh nhan lao cao trén

Bénh lao va vi khuin gy bénh fao da
dugce biét 3 tir mot thé ky nay. Nhimng liéu
phap chira trj bing khang sinh to ra hiéu qua tir
nhimg ndm 1960. Tuy nhién, trong nhimg thap
nién 90 dén nay, di xut hién nhiéu chang vi
khuén lao khang thudc, rat kho chira iri va dang
¢6 nguy co lay lan rat nhanh, de doa hang triéu
ngudi trén thé gisi [1, 2]. Viét Nam dimg thi

todn cau. Nam 2007, Viét Nam udc tinh ¢6 150
ca nhiém lao mdi/nghin dan va ty 1& mac bénh
14 192 ca/nghin dén. Ty I¢ lao da khang thudc
trong tong s6 ca nhiém lao mé&i 1a 2.7%, va
trong téng s6 ca d3 qua diéu tri la 19% [2].

*  PTK Khoa CNSH, Truong Bar hoc Ma Tp HOCM
**  GUCH Khoa ONSH. Trudmg Dai hoc M Tp. HCM
wse Cong Ty Thuomg mai, SX va DI et A
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Hién nay, lao van 1a mét trong nhirng bénh
rnhiém khuan thudmg gip nhat, anh hudng chi
yéu dén phdi va ciing c6 thé anh hudng dén hé
than kinh trung uong, hé bach huyét, hé tudn
hoan, hé niéu duc, xuong va khap.

Nguyén nhan chi yéu 13 do nhiém vi
khudn Mycobacterium tuberculosis. Vé bénh
Iy, khoang 90% cac trudmg hop nhiém khuin
lao 1a tiém &n khéng tri¢u chimg. Chén doan
bénh nhan lao da dugc thue hién bing nhiéu
phuong phap khéc nhau nhu chup X quang
phdi, lam phan img tuberculin, xét nghiém dam
truc tiép tim trirc khuén lao va PCR. Trong do,
PCR 1a k¥ thuit sinh hoc phén tir duge sir dung
lam phuong phap phat hién cac tac nhin gay
nhiém dic biét Ja nhiém virus hay cac vi khuén
khé nubi cdy nhu truomg hop clia Mycobac-
terium tuberculosis bai phuong phap nay cho
két qua nhanh, chinh x4c va co dd nhay cao.

Tir nhitng ndm 1960, thong tin v& ving
genl6S rRNA duge cde nha khoa hoc tim hidu
va cong bo. Hién nay, viing gen 16S rRNA nay
1A mot trong nhirg viing théng tin di truyén
dugce sir dung phd bién nhim dé dinh danh,
phan loai va xay dung cdy phit sinh loai. Céc
hudng nghién ciru sir dung vung gen 16S
rRNA nay khdng chi gigi han trong cac Iinh
vire phén loai hoc, tién hoa hoc, ma con hudng
dén céc tmg dung rong rai trong linh vire chin
doan y hoc, thuy san, moi truong [3, 4. 5. 6].
Ving gen 16S rRNA ¢6 kich thude khoang
1540 bp, md héa cho phéan tr 16S TRNA, mot
thanh phén quan trong ciu thanh nén tiéu don
vi nho cua ribosome. Bén canh cac dic diém
ké trén, gen 16S rRNA voi dac trung 14 c6
nhiéu viing bao tdn & cip do cho ca nhom vi
kbuan thyc (Eubacteria) va xen ké& giira cdc
viing bao tdn dé 1a cac viing bién dong nhung
lai mang tinh bao tdn & cap d6 loai [3. 5]. Co
thé ké ra mot sb cac cong trinh hudmg (mg dung
16S rRNA gen trong chan doan y hoc.

Radstrom et af, 1994, 1996, 2003, 2008;
Xu et al, 2003; Le Huyen Ai Thuy et al, 2005;
Marcello er af, 2008; Tzanakaki et af, 2005;
Rothman ef al, 2010; Chiba et al, 2009;... vvv.

Vi€c sir dung ving gen 16S rRNA trong phan
loai va pha hé hoc chi Mycobacteria cing chu
yéu tp trung trén hai viing trinh ty siéu bién
déng A va B, tuong img hai vung vi tri nu-
cleotide 130-210 va 430-500 (cac vi tri nay
dugc tinh theo bd gen E. cofi) (7, 8].

Trong thuc &, viéc chin doan va dinh danh
vi khuin lao & nude ta trong thdi gian qua chi yéu
dua vao cac vang /56710, Day 1a mdt trinh tr chén
¢6 kich thude khoang dudi 2.5 kb ¢6 mit trong hiu
hét bé gen cac loai vi khuén lao. Viéc sir dung
IS6110 véi s6 ban sao hién dién trong mét bd gen
14 nhiéu copy 1am trinh tyr dich lam ting d nhay
ctia ki thudt phat hién ién rit nhiéu. Tuy nhién, mat
han ché 13 sb lrong trinh tw nay déi khi thap hom 6
trinh ty, khé “di chuyén™, va d& mat & mot sé
ching vi khudn lao [9]. Do db, viéc xdy dumg mét
quy trinh dira trén mGt ving trinh ty khac nham bd
sung cho ¢éc tnromg hop vang 56770 bi mat di la
doi héi cp thiét trong chin dodn phén tir bénh lao.

Trén thé gidi, c6 rat nhiéu cong trinh
nghién ctru sir dung cac k¥ thuét sinh hoc phén
tir nhu Nested-PCR; Realtime-PCR, Multiplex
realtime — PCR, PCR-Reverse dot blot...vvv,
nham phat hién nhanh va dinh danh phirc hop
Mycobacteria gay bénh lao ¢ ngudi dya trén
trinh tur 16S rRNA gen lam trinh tu dich {6, 7,
10, 11, 12, 13, 14, 15]. Nhom nghién ciru
chung tdi uu tién lua chon k¥ thuidt Realtime
PCR nham khai thac cac wu diém ctia ky thuat
nay, cy thé 1a han ché ngoai nhiém (do khéng
phai phan tich két qua bang dién di), d6 nhay
& d6 dic hiéu cua Realtime PCR ciing dé
dang kiém soat.

NGUYEN LIEU VA PHUONG PHAP

Chiing vi khuan lao Mycobacterium
tuberculosis (MTB)

Maéu bénh phim

Mau bénh pham dam, dich phét ¢ hong
nghi nhiém vi khuan lao do céng ty thuong mai,
dich vu va san xuat Viét A cung cip. Chon loc 30
mau bénh pham da duge xac dinh nhiém khuén
lao MTB dugec sir dung cho thir nghiém quy trinh
vira duge x8y dumg trong nghién clru nay.
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Tdch chiét DNA

DNA tr mau dam bénh nhin sau khi
duoc xir ly bang phosphate buffer va mucolytic
solution két hop véi N-Acetyl-L-Cystcin, s&
dugrc ly trich bing phuong phap sir dung phe-
nol/chloroform, phong theo phuong phap cta
Chomezynski & Sacchi (1987): 100 ul huyét
thanh dugc thém vao 900 ul Trizol, pHE. DNA
sau do duge tia bing isopropanol vai chét trg
tua GlycoBlue. DNA duec gilr trong dung dich
TE 1X (Tris-EDTA} va bao quan o -20°C cho
dén khi sir dung.

Thiét ké moi & méu do

Cac trinh tu ciia gen 16S rRNA dugce thu
thap tor ngan hang gen NCBI (http://www
ncbi.nim.nth.gov). Viéce 1h1cl ké mdi, mau do
doi hoi tuén tha cac nguyén tac co ban dé dam
bio tinh dic hidu va tdi iru cho phan tng Real
time PCR. Cac phan mém s dung bao gom
Clustal X 1.81 (EMBL, Chau Au), Annhyb —
4.922, nam 2004 (Olivier Friard, Hoa k¥). Phan
mém truc tU)ul BLAST (NCBI, Hoa Ky)
hitp://www.nchi.nlm.nith.gov/BLAST/,
Phan mém Oligo Analyzer 3.0 (IDT, Hoa k¥)
http://scitools.idtdna.com/scitoals/Applica-
tions/OligoAnalyzer/. Moi va mau do sir dung
trong nghién ciru nay duoc tom tit trong béng 1.
trong d6 $97 la mdi xudi, TBr la mdi ngwoc va
TBprobe la mau do véi chat phat huynh quang
FAM va chit dap tit huynh quang TAMRA.

Ring b. Cac hé mbi va miu do
~ sir dung trong nghién ciru

Ténr moi/
mau do v

L

S97 1A TACTTA AL
I'ar L CCTACCAAGUCOACGALG Rk - 2N ¥

: | FAMICTTTCCACCACAAGACATGS |~y 17
Mhprobe CATCUCG TGGTCOC T-TAMRA - :

rinhor 57 -3

Realtime PCR

Phan arg duge thuc hién trén may
Mxpro-Mx3005P (Stratagene) voi chuong
trinh nhiét bao gdm 95°C- 5° (1 chu ky) va 40
chu ky 1ap lai vai 95°C- 157, 60°C- 17, The tich
hdn hgp phan (mg 1a 50 ul bao gdm: | *dung
dich dém PCR. 100 nmol/L. mdi va mau do,
400 pmol/L mdi loai dATP, dGTP, dCTP va
dTTP, 1.5 units hot-start Tag DNA polvmerase,
3 mmob/L MeCl:. MGi dot bién duge thue hién
trong moi phan (g riéng biét.

Cridi trink

Mat sb san phim PCR duge g dén
cong ty Macrogen, Han qudc dé tinh sach va
gial trinh tu.

KET QUA & THAO LUAN

Tinh dic higu cia hé moiiman do trén i thuyét

Hé mdi va mau do duoc thidt ké cho phép
nhan ban doan trinh ty muc tiéu dai [ 50bp trén
gen 165 rRNA cua cac chang trong phirc hop
vi khuin Mycobacteria pay bénh lao & ngudi.

Hinh 1: Vj tri bat cip cwa mdi va miu do trén trinh tu gen 168 rRNA cia vi khuin lao
Mycobacterium tuberculosis

1 tretgtttgg agagtttgal cotggstcasg gacgaacgot

€1 caagtogaac

" 121 gggrgatcta coctacactt ogggataago
TBprob
181 coacgggaty curqt(trqt ggrggaaangc

241 tatcagettg LiQatyaggr gacggociac ceaggegasd acgggtagee

cgtgce ttaacacaty

597

g9¢99

i

ggaaagqtct ctrcggagat actcgaqgtqg cgoacgggtg agtaacard r_}f

ctgggaaant yggturaata coggaragga

qotttagogy tgtgggatga
TBxr

Jeccdeggrs

gqgoctyagada
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Déng thi ching téi da thue hién khao
sat cac diic tinh khac cla méi va mau do nhu
ciu tric kep toc, nhiét dd néng chay. thanh
phin % GC..., vvv). Két qua (dir lidu khéng
trinh bay) déu cho thiy hé mdi/miu do vira
thiét ké dam bao 16t cac thong sb vira néu.

Tinh ddc higu cia h¢ mbi/miu do trén
thue nghiém

Thur nghiém dé diic hiéu cua hé mdismau
do 168 rRNA gen cua vi khudn lao duge thidt
ké bang cdc phan (g Realtime PCR dura trén
cdc ngudn DNA Mycobucterium tuberculosis
(MTB). Human papillomavirus (HPV). Hepa-
titis B virus (HBV) va Escherichia coli (F.
coli). Dng thyi ching toi cling bd tri cdc phan
g kiém nghiém tinh dac hleu ¢ha tirng nguon
DNA noi trén vai cac hé mdi‘mau do dic hiéu
twong g cho timg ngudn DNA. Mau chimg
am duge thiét ké vdi cac thanh phan tuong tu
cho phan (mg Realtime PCR chi thay DNA ban
miu bang nude.

Hinh 2: Két qua khao sat 46 dac hidu
cia hé moi/mau do

Arwibicion D

B ]
1 "
-

zm‘: ':"1(:, HPY
- . P r
; - : __4’ F3 —— HIY
- ",}’ ,.:*—r L MTHR
:‘ PR -k ocoli
g‘,\_*f Ty Cac Két qua am

Két qua trén cho thiy cac miu DNA
HPV, HBV va E. coli cho két qua duong tinh
voi ting cdp moi chuyén biét dung dé phat
hién chung (tin hiéu huynh quang vugat trén tin
hidu nén). V&i cap mdi phat hign MTB sir
dung trén cic ngudn DNA ban miu khéc déu
cho két qua am tinh (tin hiéu huynh quang thap
hon tin hiéu nén), chi duong tinh khi hé
mdi/mau do phat hién MTB sir dung teén DNA
cha MTB. Két qua nay khang dinh hé mdi/mau
do cua 168 rRNA gen chi khuéch dai dac higu
cho DNA MTB.

Dd nhay cia h¢ mbi/miu do

Thir nghiém dé nhay clia hé mdi/mau do
16S rRNA gen cua vi khudn tao duoc thiét ké
bing cdc phan img Realtime PCR dua trén
ngudn DNA MTB duoc pha lodng véi cde ndng
do tir 10' — 10° ban sao/ml.

Hinh 3: Két qua khio sat dé nhay

ciia hé méi/méu do

AMPUhoI . 1t

g
! P
. P - t— 10" ban sac.ml
| » : .

£ 10 an saoiml

10 ban sauwl

113 ban saeml

HE bam s2o-ml

[

f{ﬂwma PRSP DU

146 hiin ~a0-ml

Két qua trén cho thdy cic nong 46 tir 10°
- 10° ban sao/ml déu cho tin hig¢u huynh quang
cao hon tin hiéu nén, cling v&i cac gia tri Ct
pht hop theo nguyén tic hai ndng do pha 15
chénh léch nhau 10 Jan thi co d& igch Ct
khoang pan 3,3 chu ky: ¢ ndng d6 DNA M B
10' ban sao/ml khong ¢ tin higu; & ndng 4o
DNA MTB 10? ban sao/ml, gia tri Ct {4 37.94;
tuomg g lan luot cac gia tri Ct & cdc ndng do
DNA MTB 10°, 107, 10° va 10° ban sao/ml 1a
33.60;29.98; 26.48 va 22.96. Do d9, ching toi
¢6 thé két ludn dd nhay cua hé mdi/miu do 1a
rat 3t va quy trinh Realtime PCR trén hé
mdi/mau do ndy co thé phat hien DNA MTB &
ndng do 10° ban sao/ml.

Thir nghiém quy trinh trén méu bénh phiam

Chang tdi tién hanh thir nghiém quy
trinh trén DNA duge tach chiét tir 30 mau bénh
phdm nhiém lao nhan tir cong ty Viét A. Két
qua cho thiy véi 30 miu thir déu cho két qua
duomg tinh khi thue hién phan trng Realtime
PCR. ‘Trong dé mau bénh pham s& 10 cho két
gua duong tinh vaéi vige phat hién lugng DNA
MTB thip nhat la 1.08E+03 = 10.8 x10° ban
sao/ml (Bang 2). Két qua niy cling hoan toan
phi hop vai két qua thir dd nhay cuia quy trinh
Realtime PCR & trén.


Pham Ngoc Huyen
Textbox
20

Pham Ngoc Huyen
Textbox
TẠP CHÍ KHOA HỌC TRƯỜNG ĐẠI HỌC MỞ TP.HCM -  SỐ 6 (1) 2011


TAP CHI KHOA HOC TRUONG DAl HOC MO TP.HCM - SO 6 (1) 2011

21

Bing 2: Két qua thir nghiém quy trinh
Realtime PCR trén 30 mau bénh pham

Kihidu | g 0ua Realtime PCR | KUBICU | kg 00s Realtime PCR | MBI | 104 gua Realtime PCR
mau mau mau

| | 30E+06 = 1.3 x10° 1 3.84E103 — 3.84 x10° 2] 2 68F+03 = 2,68 x 10
2 [ J0E+08 = 1 3 x10° 12 3.50E+08 = 3.5 x10° 22 5.78E403 = 9.78 X 10°
3 1.79E+09 = 1.79 x10° 13 1 56E+09 = 1.56 X107 23 6.23E-04 - 6.23 x10*
4 7.1SE+08 = 7.15 x10° 14 1 STE+05 = 1.51 x10° 24 3.29E+06 = 3.29 x 10°
5 2.69E+05 — 2.69 x10° 5 9.95E+08 = 9.95 x4 0* 25 3.20E+04 = 3.29 x10°
6 1.63E+07 = 1.63 x10° 16 234E+09 - 2.34 x10° 2 178E+07 = 178 x 107
7 6.34E+08 = 6.34 x}0° 17 5.53E-09 = 5.53 x10° 27 ] S2E+07 = 1.52 X107
8 2.34E+04 = 2.34 10 18 | 14E+05 = 1.14 x10° 28 . 70E+06 = 9.7 x10°
9 3.34E-09 = 234 x10° 19 13E+04 = 113 x10° 25 4.00E+05 = 4 x10°
10 1.0BE-03 — 1.08 x10° 20 4.77E103 — 4.77 x 105 30 400E-08 =4 x10° |

Buéc diu, mdt sd két qua Realtime PCR
nay da dugc kiém chimg lai bing giai trinh tr
san pham PCR va két qua cla ca hai phuong
phap cho thdy hoan toan tring khdp.

KET LUAN

Bénh lao d3 va dang tiép tuc gy anh
huwémg nghiém trong dén surc khoe con ngudi,
14 mét bénh mang tinh xi hai chi yéu & céc
nuéc nghéo va dang phat trién. Viéc chan doan
va phat hién som bénh lao ¢6 y nghia cyc ky
quan trgng trong wec phong Chong, didu trj
cin bénh lay truyén nay. Voi sy hd trg kinh
phi phia nha truang va coa Cong ty Viét A,
nhém nghién ciru ching toi trong diéu kién
cho phép di thuc hién nghién cdu nay va thu
duge nhirng két qua nhu sau: (1) Da thiét ké
thanh céng hé mdi/miu do trén 16S rRNA gen
nhim phit hién vi khudn lao bing ky thudt Re-
altime PCR, (2) Da xdc dinh cac thong sb vé
tinh dac hu_?u cua hé mdi/mau do trén ly thuyét
va thyc nghiém, do nhay clia moi/mau do
trong quy trinh Realtime PCR phat hién DNA
vi khuan lao dat sb lugng ban miu tdi thiéu 1a
10° ban sao/ml; (3) D4 thir nghiém quy trinh
Realtime PCR phat hién vi khuin lao trén 30
mau bénh phdm va ghi nhan két qua tbt, mau
bénh pham v§i luong DNA ban mau thip nhét
phat hién duge ¢é néng d6 DNA 1a 10.8x102
ban sao/ml. Quy trinh vira hinh thanh nén

dugce tiép tuc thir nghiém trén sd lugng mau
bénh pham I&n hon va so sanh véi cac quy
trinh khac d& chuén hoa dé dinh gid toan dién
va ap dung quy trinh vao thuc té.
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