HOAN THIEN QUY TRINH PCR POI VOI HAI GEN MOI 1S1081
VA 23SrADN TRONG NANG CAO HIEU QUA CHAN POAN LAO
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TOM TAT
Ung dung sinh hoc phan tir trong chian doén lao cho phép chan doan nhanh vi khudn lao tir cac mau
bénh phim 1am sang va xac dinh chinh xac vi khudn lao chi trong hai ngay. Két qua nghién ctru budc dau
ctia ching t6i v6i ca ba gen dich tir cac chiing vi khudn lao & Viét Nam cho thdy: ty 1¢ khuyét gen 156110,
151081, 23S rDNA & céac chung 1am sang tuwong tng la 8%, 26,3%, 10,5%. St dung PCR v6i mot gen dich
khong du cho chan doan cac chung vi khuén gy bénh lao ¢ Viét Nam. Multiplex PCR véi ca ba gen dich
ddng thoi (IS6110, 1S1081, 23S rADN) gitp ting cudng chan doan, tranh bo sot cac ching vi khuén lao
gay bénh.
*Tir khoa: Chan doén phan tir; Bénh lao; PCR; Multiplex PCR.
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SUMMARY

Molecular diagnostics in tuberculosis have enabled rapid detection of Mycobacterium tuberculosis
complex (MBTC) in clinical specimens and identification of Mycobacteria species within 2 days. In our
pilot study with 3 primer pairs for 3 target genes (IS6110, IS1081, 23S rDNA), the results show that: The
rates of lack of IS 6110, IS 1081, 23S rDNA in the clinical strains are 8%, 26,3%, 10.5% respectively.
PCR amplification one target gene is insufficent for MBTC diagnostis in Vietnam. Multiplex PCR for 3
target genes simultaneously (1S6110, ISI081, 23S rDNA) can detect all MBTC.

*Key words: Molecular diagnostics; Tuberculosis; PCR; Multiplex PCR.

PAT VAN PR

Sy troi ddy ciia bénh lao dang 12 mot van dé suc khoé nghiém trong cua toan thé gioi,
Mycobacterium tuberculosis (M. t) hién di 1ay nhiém 1/3 dan s thé gidi. Hang nam cé
thém khoang 8 triéu ngudi mac lao méi va khoang 2 tridu ngudi chét do lao.

PCR di duoc chimg minh 14 cong cu rét hitu ich trong chan doan nhanh cac bénh
truyén nhiém. Mot s6 xét nghiém bang PCR st dung céc cip mdi dic hiéu loai cho phép
phat hién mot chung Mycobacteria. [2]. Tuy nhién mot sé nghién ctru gan day chi ra
réng cac chung M.tb khong mang trinh ty IS6110, dac biét
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cic chiing phan lp dwgc tir Pong Nam A. va An D. Do d6 c6 thé giy ra hién tweng 4m tinh gia trong chin
doan. Hién nay & Viét Nam vAn chwa c6 nghién ciru nao vé xét nghiém phat hién vi khuén lao bing k¥ thuat
PCR dua trén 2 gen méi, do d6 ching tdi tién hanh nghién ciru nhiam:

1. Hoan thién quy trinh PCR ddi v6i hai gen mé&i IS1081 va 23S rDNA trong chan
doan lao.

2. banh gia kha nang ung dung ky thuat PCR véi hai gen dich IS1081, 23S rDNA
trén cac bénh pham 1am sang.

POI TUONG VA PHUONG PHAP NGHIEN CUU

1. P6i twong nghién ciru.

40 chiing vi khuén lao gay bénh (MBTC) do Vién Lao va Bénh phoi trung wong cung
cap duogc str dung dé tao panel mau chuan ADN trong phan ing PCR chan doén lao.

Cac mau bénh pham 1am sang cua cac bénh nhan (BN) nghi lao duoc thu thép tai cac
khoa ctia Bénh vién 103 - Hoc vién Quén y (khoang tir 10 dén 20 ml). Trong do6, cac
loai bénh pham gdm dich mang phdi, dich rira phé quan, dom, dich mang bung, dich
mang tim, dich khép, dich ndo tuy, nudc tiéu, sinh thiét. ..

2. Vit liéu nghién ctru.

Hoa chat va cac trang thiét bj duoc st dung tai Phong Vi sinh vat va mam bénh sinh
hoc - Trung tdm nghién ctru Sinh Y Dugc hoc - Hoc vién Quan y.

Cac cap moi dic hiéu cho cac gen dich IS6110, IS1081, 23S rADN c6 trinh tu twong
ung la (IS 6110F: 5° CGT GAG GGC ATC GAG GTG GC 3’, IS 6110R: 5° GCG TAG
GCG TCG GTG ACA AA 3°), (IS 1081L: 5 TCG CGT GAT CCT TCG AAA CG 3’
IS 1081R: 5 GCC GTT GCG CTG ATT GGA CC 3°), (23Sf2: 5 GAA AAC AAT
TGT GAT TCC GCA AG 3’ 23Sr1: 5 CGG GTA GCG CTG AGA CAT ATC CT 3°)
dugc thiét ké va dat tong hop tai hing Invitrogen [1, 2].

3. Phuwong phap nghién ctru.

3.1. Phwong phdp tich chiét va tinh sach ADN:

Cac chung vi khuan lao str dung lam panel chudn va cac loai bénh pham khac nhau
duge xur Iy dé dam bao an toan sinh hoc va ly tim thu té bao vi khuan. Té bao thu duoc
sau d6 dugc ly giai bang Lysis buffer c¢6 thanh phan 1a Tris-HCI 1M (pH 8,5), EDTA
0,5M, SDS 10%, NaCl 5M v&i sy c6 mat cua lysozyme 25mg/ml (0 trong da 30 phut)
sau d6 tiép tuc U lic & 56°C trong 2 dén 3 gior voi sy c6 mit cia proteinase K 10 mg/ml.
Dung dich ly giai duoc chiét bang hdn hop phenol: chloroform: isoamyl-alcohol
(25:24:1). Tua ADN béng cdn 100% sau d6 ly tim 14000 v/p/20 phut & 4°C va rira bang
con 70%. Hoa tan ADN thu duoc sau khi 1am kho trong 100pl nuée khir ion vo tring.

3.2. Phwong phdp tao panel mau:



ADN téach chiét tir cac ching M. tuberculosis duoc st dung dé chay phan tmg PCR
nhan timg gen dich I1S6110, IS1081, 23S rDNA bang quy trinh co ban ciia phan tng
PCR. Mau lao nao cé xuit hién bang dic hiéu cho timg gen dich dugc sir dung 1am mau
chuén cho qua trinh t6i wu hoa phan tng PCR va danh gia két qua t6i wvu. Cac mau
chuan am tinh 1a cac mau ADN tach chiét tir E. coli.

3.3. Phwong phdp nhén cic gen dich bang kj thudt PCR:

Phéan tGng PCR thyc hién trén miy GeneAmp PCR System 9700 va ICycler. Téi uu
hoa céc thanh phan cia phan ung PCR, tdi wu hod néng d6 MgCl, bang cach chay
gradient néng d6 Mg*" 1mM, 1.5mM, 2mM, 2.5mM, 3mM, 3.5mM va 4.0mM. Téi uu
hoa chu trinh nhiét béng cach chay gradient nhiét do gén mé)i, nhi¢t d¢ trung gian dugc
chia ty dong trén may ICyler tir 54°C dén 68°C. Sé chu ky phan tmg ap dung 13 40. Téi
vu thoi gian bién tinh, thoi gian gan moi va thoi gian kéo dai chudi dua trén chu trinh
nhiét co ban da cé cua phan tng PCR.

KET QUA NGHIEN CUU

1. Két qua tdi wu hoa quy trinh phan ing PCR.

Lua chon nhiét 46 gin moi, st dung chuong trinh Gradient nhiét ctia may ICycler
trong khoang nhiét do nong chay ctia mdi tir 54°C dén 68°C. Str dung mau panel chuan
dwong tinh v6i ADN cua vi khuan lao, chuan bi 16 phan tmg PCR gidng nhau vé thanh
phan (8 phan tmg cho IS1081, 8 phan tmg cho gen 23S rDNA tuong g véi cic mbe
nhi¢t d§ trén), chay dé)ng thoi trong cung mot diéu kién chi khac nhau vé nhiét do grfm
moi. San pham PCR dugc dién di trén gel agarose 1,5% va hinh anh dién di dugc chup
bang may Dolphin - DOC. Két qua cho thay bing ADN cua gen dich 1S1081 rd nhat ¢
vi trf 86 4, twong tmg v&i nhiét do 58,6°C; con bang ADN cuia gen dich 23S rDNA 6
nhit & vi tri s 5, twong g véi nhiét do 61,7°C.

Dbi véi thoi gian gan moi, chuan bi 8 phan tmg PCR trén cic panel chuan gidng hét
nhau vé thanh phan mg v6i mdc thoi gian 30-45-60-90 gidy, chay dong thoi trong
cung mot diéu kién, va cung mot nhiét do gén moi da tdi wu & trén (58,6°C cho 4 phéan g
v6i gen dich 1S1081; 61,7°C cho 4 phan tmg véi gen dich

23S rDNA) chi khac nhau vé thoi gian duy tri nhiét do gin moi. Két qua cho thay
dam do cac bang ADN cua gen dich 151081 cao nhat & vi tri s6 2, twong tng voi thoi
gian gan moi 1a 45s, v6i gen dich 23S rDNA thi dam do cao nhat ciing & vi tri s6 2
tuong tng v6i thoi gian gan moi 1a 45s.

Hinh 2: Anh dién di gradient thoi gian gin mdi ctia hai gen dich IS1081 va 23S rDNA.



Dbi voi ndng d6 Mg™ két qua cho thdy ddm d6 biang ADN rd nhat dbi voi gene
IS1081 1a vi tri s6 3 tuong tng v6i ndng 6 Mg*™ 2.5mM, con dbi voi gene 23S rDNA
14 vi tri s6 4 twong Gmg v6i ndng d6 Mg™* 3.0mM.
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2. Két qua chay kiém tra trén panel miu chuin.

Sau khi tim dwoc qui trinh PCR thich hop vé6i hai gen dich méi nhu néu trén, tién hanh
chay thir trén cac panel mau chuén cta vi khuén lao cing véi bd kit PCR st dung primer cho
gen dich 196110 dang duogc sir dung. Chung tién hanh chay PCR trén 24 panel mau chuan
duong tinh voi cac gen dich va 12 panel miu chuan am tinh véi cac gen dich. Két qua cho
théy, cd hai primer cho gen dich méi va primer cho 1S 6110 déu cho do nhay va d¢ dac hi¢u

100% v&1i panel mau chuan cua vi khuan lao.

Bdng I: Két qua chay thir trén panel mau chuén cia vi khuan (VK) lao véi cdp primer cho
gen dich IS 1081, 23S rDNA, va IS 6110.

PANEL MAU CHUAN VK LAO i
TONG
+
1S1081 + 24 0 24
23S RDNA i 0 12 12
I1S6110
Tong 24 12 36

D0 nhay (Se) = 24/24 x (100%) = 100 %.
Do dac hiéu (Sp) = 12/12 x (100%) = 100 %.
3. Két qua PCR chan doan lao trén cic bénh phim lam sang.

Bdng 2: Két qua PCR chan doan lao trén cac bénh pham 1am sang sir dung 3 cdp primer
dong thoi.

. | KET QUA PCR CUA TUNG
GEN SO CAP PRIMER
. MAU _
bICH ) Duong tinh Am tinh
(%) (%)
IS6110 | 25 | 23(92%) | 2 (08%)
23Sr 19 | 17 (89,5%) | 2 (10,5%)
IS1081 | 19 | 14(73,7%) | 5 (26,3%)
BAN LUAN

1. T6i wu thanh phin va chu trinh nhiét cho phan ing PCR.

Trén anh dién di 1 cho thdy dam dd cac biang ADN cua gen dich 1S1081 cao nhat ¢ vi tri s6
4, twong tmg voi nhiét 46 58,6°C con dam do cac bang ADN cua gen dich 23Sr DNA cao nhit
& vi tri s6 5, twong mg v6i nhiét d6 61,7°C. Qua d6 cho thay nhiét d6 gin mdi tét nhat voi
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gen dich 23SrDNA 12 61,7°C, nhiét do gdn mdi t6t nhat cho gen dich 151081 14 58,6 °C. Va
chung t6i st dung céac nhiét do nay cho cac phan rng sau.

Thoi gian duy tri nhiét d6 gan modi thong thudng véi cac primer co d6 dai tir 18 dén 40 bp
trong khoang 20 gidy dén 90 gidy, ngoai ra thoi gian nay con phu thudc ti 1& % G, C trén tong
sd cac nucleotide trong toan b trinh ty primer. Hinh 2 cho thiy ddm do cac bang ADN cua
gen dich 151081 trén anh dién di cao nhat & vi tri s6 2, twong tmg véi thoi gian duy tri nhiét
do gén mdi 1a 45s, con véi gen dich 23S rDNA thi dam do cao nhét & vi tri s6 2 tuong g voi
thoi gian gan mdi 1a 45s va chiing t6i chon thoi gian nay cho cac 1an chay sau.

lon Mg*™* 1a diéu kién thiét yéu cho hoat dong cua Taq ADN polymerase, ngoai ra né con
can cho ca hoat dong ciia INTPs, ADN khuén va mdi. Anh dién di cho thiy dam do bang
ADN 15 nhit dbi voi gene IS1081 14 & vi tri s6 3 tuong tmg véi ndng d6 Mg*™ 2,5mM, con
d6i voi gene 23S rDNA 1a ¢ vi tri s6 4 twong mg v6i nong do Mg™* 3,0mM. O cac nong do
qua cao va qua thip thu duoc bang khong rd nét, diéu nay hoan toan c6 thé 1y giai dugc 1a do
ndéng dd6 Mg*" qua thdp nhom phosphate & dNTPs, ADN mdi va ADN khuon da lién két ion
nay lam cho Taq ADN polymerase khong c6 chat xic tac nén khong thyc hién duge chirc
nang. Tuy nhién ndng d6 Mg™" qua cao thi co thé gy ra hién tuong (rc ché hoat tinh cua
enzyme Taq ADN polymerase do d6 bang ADN thu dugc c6 dam do khong cao.

2. Panh gia két qua tdi wu phan Gmg PCR trén panel chuin va kha ning ing dung
trong chin do4n lao trén bénh pham lam sang.

Két qua cho thay ca 3 cip primer cho 3 gen dich dung chan doan VK lao chay thir nghiém
trén panel mau chuan déu c6 kha nang phat hién véi do nhay va do dic hiéu 100%, hoan toan
¢6 thé tmg dung chan doan tim VK lao trong cdc mau bénh pham 1am sang.

3. Ung dung phan imng PCR trong chin doan tim VK lao trong cic miu bénh phim
lam sang.

Miu dwong tinh 1a nhitng miu di duoc khang dinh ¢ vi khuan lao véi it nhat mot trong
cac gen didc trung cua vi khuan lao dd dugc xac dinh. Trong nhitng miu nay, tién hanh chay
dong thoi 3 phan tmg PCR véi 3 cip primer cho 3 gen dich khac nhau. Can cir trén céc sb lidu
ma chiing t6i thu thiap duogc thi hoan toan tring v&i nhitg cong b trude day vé nhimng ching
VK lao khuyét gen 1S6110 & khu vuc Dong Nam chau A, trong d6 ¢6 Viét Nam [5, 6]. Cac
nghién ciru trude cho biét ty 16 khuyét gen 156110 ¢ khu vuc Pong Nam chau A khoang 5-
8%, s liéu ban dau cta chiing t6i cho thay ty 18 khuyét 156110 & cac ching lam sang trong
nuéce 1a 8%. Chung téi con phat hién mot van dé nita ma chua thiy cac tac gia goi ¥ s dung
23S rDNA va 151081 trong chan doan lao dé cap dén, d6 1a ty 18 khuyét 23S rDNA va khuyét
1S1081. Két qua so bd cho thay ty 1¢ khuyét 23S rDNA 14 10,5% va khuyét 151081 1a 26,3%.
Pay déu 1a nhitng gen dic trung cua VK lao nhung khong phai tat ca cac chung VK lao déu
mang day dii 3 gen ndy, c6 mot ty 1¢ nhét dinh cic chung khuyét mot hodc hai trong ba gen
trén. Nhu vdy khong thé st dung mot trong cac gen dich IS1081, 23S rDNA thay thé cho
I1S6110 trong chan doan lao nhu cac tac gia trén thé gidi goi y, c6 thé day la dac diém riéng
ctia nhitng chung lao & Viét Nam va khu vue. Van dé nay can tiép tuc nghién ctru va cong bd
trong thoi gian téi. Két qua nghién ctru clia ching t6i cho thay can phai két hop ca 3 gen dich
cho phan tng PCR dé tranh céc trudng hop khuyét gen.
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KET LUAN

Hai cip primer cho hai gen dich méi duoc Gmg dung cho phan tng PCR chén doan lao co
gid tri Gmg dung cao. DSi voi gen dich 1S1081, qui trinh thich hop 1a: 95°C: 5 phit (94°C: 1
pht, 58,6°C: 45 giay, 72°C: 1 pht) x 40 chu ky, 72°C: 10 phat, va giit & 4°C. Con vé6i gen
dich 23S rDNA 1a 95°C: 5 phit (94°C:1 pht, 61,7°C: 45 giay, 72°C: 1 phat) x 40 chu ky,
72°C: 10 phat, va giit & 4°C. Ndong do cac thanh phan 1a MgCly: 2,5mM d6i véi IS1081 va
3,0mM d6i voi 23S tDNA, PCR buffer: 1X, dNTPs: 0,4mM, primer: 0,5uM, Tag DNA
polymerase: 2,5 units.

Str dung PCR véi mot gen dich 1a khdng du cho chan doan cac ching vi khuan gdy bénh
lao & trong nude hién nay. Can phai chay PCR véi ca 3 gen dich dong thoi (156110, 151081 va
23S rDNA) gilp ting cuong chan doan, tranh bo sot cac truong hop c6 mang vi khuan giy
bénh lao.
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