Nghién cutru khoa hoc c6ng nghé
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1. PAT VAN PE

Bénh lao 1a mot trong nhitng bénh truyén nhiém nguy hiém giy ra boi vi
khuan lao (Mycobacterium tuberculosis - MTB) [1]. Trén toan thé giéi c6 khoang 10
triéu nguoi (dao dong tur 9-11,1 triéu) duoc chan doan mac bénh lao va 1,4 triéu ca
ttr vong do lao vao nam 2018 [1]. Viéc phat hién va chan doan bénh chu yéu dwa vao
céc yéu t 1am sang va c4n 1am sang nhu nhudm soi dom, hay nudi ciy tim vi khuan
lao [2]. Vi khuén lao va vi khuén lao khong dién hinh thuéc nhoém Mycobacteria, c6
thé gay bénh cho nguoi, vat nudi va dong vat hoang da [3, 4].

Céc k¥ thuat vi sinh truyén théng nhu nudi cay trén méi truong Lowenstein -
Jensen, Middlebrook 7H10/7HI1 duoc coi la tiéu chudn vang. dé phat hién
Mycobacteria [2,8], tuy nhién thoi gian nu6i c¢6 thé kéo dai t6i 8 tuan [2,9]. Trong
khi d6, viéc chan doan sém vi khuan lao trén bénh pham 1am sang, chil yéu 1a dom,
12 vo cling quan trong dé dua ra phac d6 diéu tri phu hop [2,4,8]. Chinh vi vy céac
k¥ thuat sinh hoc phan tir nhu khuéch dai axit nucleic nhu Real-time PCR ngay cang
duoc ap dung rong rai, dé phuc vu chan doan sém va chinh xac vi khuén lao. Tuy
nhién, d¢ nhay va d6 dac hiéu cia Realtime PCR phu thudc vao chét luong ADN
sau qua trinh tach chiét [3, 10]. Khong gidng nhu cac vi khuan khéc, thanh té bao
Mycobacteria c6 ciu trac phirc tap, gidu axit mycolic va cac mycolates, anh hudng
16n dén qua trinh ly giai thanh té bao vi khuan dé giai phong ADN. Ngoai ra, cic
mAau bénh phim dudng hé hap chira nhidu chit e ché phan tmg khuéch dai ADN vi
khudn, can xtr Iy khtr tap loai nhiém [3]. Céc tap chit va luong té bao 1on trong bénh
pham ho hip anh huong 16n dén d6 nhay va do dic hiéu cua phuong phap PCR noi
chung. Theo nghién ctru ciia Ramya Barani va cs, d0 nhay va d6 dic hi¢u cua
phuong phap PCR c6 thé dao dong rat 16n tir 11 dén 81% [10]. Dé ting cudng hiéu
qua xtr Iy bénh pham cho tach chiét ADN, cac phong xét nghiém ciing bd sung mot
s6 phuong phap khir tap, khir nhay bénh pham, nhat 13 bénh phdm dom [11]. Mt
khac, bénh lao thudng hoanh hanh ¢ cac nudc dang phat trién, c6 han ché vé ngudn
liuc, do d6 ciing can thiét nghién ciru cac phuong phap tach chiét ADN don gian, chi
phi thap phuc vu cho xét nghiém trén dién rong. Gan day, Dilhari A cong b6 phuong
phap salting-out dua trén cac hoa chit co ban nhu Tris, SDS, NaCl, proteinase K c6
kha niang tich ADN vi khuan tr mau 1am sang voi hiéu qua nhat dinh, phu hop voi
diéu kién cac nudc dang phat trién [12]. Ngoa1 ra, vi khuan lao 1a d01 tuong gay
bénh nguy hiém, lay lan qua duong ho hap, viéc xir Iy mau cling can chu 4 glam
thiéu nguy co cho nguoi thyc hién ky thuat chuyén moén. Mot s6 tac gia da dé xuét
phuong phap xtr Iy nhiét don gian nham bt hoat vi khuan lao, ma vin dam bao hiéu
qua tach chiét ADN/ARN cho céac k¥ thuat sinh hoc phan tir chuyén sau [13, 14].
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Hién nay, trong diéu kién Viét Nam, cac bo sinh phdm thuong mai thuong duogc
dung dé tach chiét ADN cho PCR, Real-time PCR phat hién vi khuén lao. Viéc khao
sat hiéu qua cua céac bg sinh phém san co tai Viét Nam con it duoc dé cap, mac du
trén thé gidi da co nghién ciru twong tu [10, 15].

Tir nhiing ly do trén, ching toi tién hanh nghién ctru nay nh:;im mo ta hi¢u qua
cua phuong phap Salting - out két hop xur Iy nhiét mau bénh pham lam sang trong
tach chiét ADN tir vi khuén lao. Dong thoi m6 ta hi€u qua cua mot s6 kit thuong mai
nhu G-Spin (Intron-Han Quodc), RIBO- sorb (Amplisens-Lién Bang Nga),
ADN/RNA Prep (Sacace-Y).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Pao dirc nghién ciru

Nghién ctru nay thudc dé tai nghién ctru khoa hoc cdp trung tdm Nhiét doi
Viét - Nga “Nghién ctru, ché tao bd kit Multiplex Realtime PCR dinh danh vi khuan
lao (Mycobacterium tuberculosis) va vi khuan lao khong dién hinh (Nontuberculos
mycochteria)” dugc phé duyét bdi Hoi dong dao duc trung tam Nhiét déi Viét -
Nga, s0 chiing nhan 2199/CN-HPDbD.

2.2. Miu nghién ctru

Vic xin BCG, ong dong kho, ham luong 0,5mg va 15 mau bénh pham dom
cua bénh nhan mac lao phoi.

2.3. Phwong phap
2.3.1. Tach chiét ADN

Trude khi tién hanh tach chiét ADN, 15 mau dom dugc xir 1y bang cach u
80°C/20 phut trong bé on nhiét dé bat hoat vi khuan lao, theo quy trinh tham khao
cua Doig C, Sabiiti W [13, 14]. Vic xin BCG duge bd sung 1ml nudc mudi sinh ly,
sau do pha lodng theo chudi ty 18 1: 10, dé dat duoc mot dai nong do: 5 x10
‘mg/ml ; 5x10 > mg/ml ; 5 x10 * mg/ml, 5x10 > mg/ml.

- Tém tit quy trinh tach chiét ADN bang kit thwong mai DNA/RNA Prep
(Sacace - Y) ly giai 100 pl bénh pham, kém theo 10ul IC va hoa chat trong bo kit &
nhiét d6 65°C trong 5 phut. Sau d6 tién hanh cac bude xtr 1y, két tia va rira theo quy
trinh ctia bo kit, cudi cung thu hdi bang 50 ul dung dich dém. Bao quan ADN tach
chiét & nhiét do -20°C.

- Tém tit quy trinh tich chiét DNA bang bo kit DNA sorb-B (Amplisens -
Nga): ly giai 100 ul bénh pham v&i hoa chat trong bo kit & nhiét d6 65°C trong 5
phat. Sau d6 tién hanh cac bude xir 1y, két tiia va rira theo quy trinh cta bo kit, cudi
cung thu hoi bang 50 pl dung dich dém. Bao quan ADN tach chiét ¢ nhiét do -20°C.

- Tém tat quy trinh tach chiét ADN bang kit G-Spin (Intron - Han Qudc) ly
giai 200 pl bénh pham véi hoa chat trong b kit ¢ nhiét do 65°C trong 10 phit. Sau
d6 tién hanh cac budc xtr 1y, chuyén 1én cot hap phu va rira theo quy trinh cuia bo kit,
cudi ciing thu hoi bang 50 ul dung dich dém. Bao quan ADN tach chiét ¢ nhiét do -20°C.
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- Quy trinh tach chiét ADN bang phwong phap Salting-out: tron 200 ul mau
bénh pham vé6i 600 pl dém TNES (10 mM Tris-HCI pH = 7,5, 400 mM NaCl, 100
mM EDTA, 0,5% SDS), 15 pl Protein K. Pao ngugc dng 10 1an, u 55°C trong 20
phat, ly tim nhanh 7-10 gidy. B6 sung 230 pl NaCl 5M, vortex 20 gidy, ly tim
13000 vong/ 5 phut. Hat 500 pl dung dich ndi ra éng Eppendorf méi, thém vao 1ml
con tuyét dbi lanh, lic déu, dé trong nudc d4 15 phat. Ly tam 12000 vong/ 10 phat,
d6 bo dich noi, gitr lai can. Rira bang 1ml con 70°C, ly tam 12000 vong/ 3 phut. Lap
lai budce rira 2 lan. P6 bo dich ndi, dé 5 phut trong block nhiét 50°C. Hoa tan bﬁng
50 ul TE, bao quan & -20°C.

2.3.2. Phwong phdp xét nghiém vi khudn lao tiv cdc méu da tich chiét bang
kit MTB-Real TM (Sacace - Y).

Thé tich phan tng Realtime PCR 1a 25 pl gdm 10 ul PCR-mix; 1,5 pl PCR-
buffer Flu; 0,5 pl TagF DNA polymerase; 0,5 ul UDG enzyme va 5 pl ADN da tach
chiét. Chu trinh nhiét ciia phan ung Realtime PCR duoc thé hién & bang 1.

Bang 1. Chu trinh nhiét phan tng Realtime PCR

TT| Tén | Nhigtd (°C) | Thoi gian | S6 chu ky | <&nh doc tin higu
huynh quang
1 | Biéntinh 95 15 phut 1
95 15 giay
2 Vong 1 65 30 giay 5
72 15 giay
95 15 gidy
3 | Vong2 65 30 gidy 40 FAM & JOE
72 15 gidy

Poc két qua: vi khuén lao doc trén kénh FAM, ndi chung doc trén kénh JOE.
Phan ung dat tiéu chuan khi chimg am c6 gia tri Ct trén kénh FAM am tinh va trén
kénh JOE < 36, chung duong c6 gia tri Ct trén kénh FAM < 36 va trén kénh JOE <
34. Mot mau xét nghiém am tinh khi Ct trén kénh FAM am tinh va trén kénh JOE
<38, mot mau xét nghiém duong tinh khi Ct trén kénh FAM <38 va trén kénh JOE <38.

2.3.3. Phwong phdp PCR nhin gene 16S ciia vi khuin lao

Thé tich phan tmg PCR 1a 10 pul gdm 5 pl 2X PCR Mastermix Solution (i-Taq)
- LiliF, 0,5 pl Primer }6SRNA-R1, 0,5 pl Primer 16sRNA-F1, 3 pl distilled water va
1 pul ADN da tach chiét.

Chu trinh nhiét: 94°C - 3 phut, (94°C - 20 gidy, 67°C - 30 giay, 72°C - 90
gidy) x 30 chu ky, 72°C - 7 phut, 4°C. San pham PCR dugc dién di trén gel agarose
0.8% trong 30 phut, thé tich 10 pl sit dung marker 1kb Thermo Scientific. B moi
dugc tham khdo bai Huard RC va cs [16] o cai tién bd sung, kich thudc doan gen
theo thiét ké 1a 1258 bp, chi tiét trinh tw mdi nhu sau: Moi xudi 16sRNA_F1 (5 -
ACTCGAGTGGCGAACGGGTG - 3°), mdi nguwoc 16sRNA RI (5 -
TCTGCGATTACTAGCGACTCCGACTTCA - 3°).
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3. KET QUA VA BAN LUAN
3.1. Két qua do dsADN trén may Nano drop ciia bon phwong phwong phap

Dua trén néng d6 do duogc cho théiy luong ADN thu hoi cao nhat & DNA/RNA
Prep, tiép theo la Salting-out, G-Spin, thap nhat 1a RIBO-prep. So sanh chi sé
A260/A280 thay thir tu vé do tinh sach 1a RIBO-prep, G- Spin, Salting-out, cu01
cung 1a DNA/RNA Prep. Nhu vay quy trinh Salting-out ¢6 chat lwong ¢ muc khé vé
lugng ADN thu hdi, ciing nhu d6 tinh sach ciia san pham, so véi cac kit thuong mai
dugc nghién ciru. Két qua chi tiét vé nong d6 ADN va chi s A260/A280 nhu mo ta
trong bang 2.

Bang 2. Gia tri trung binh do dsADN tach tir 15 mau bénh pham trén may Nano drop

Phwong phap Salting-out | G-spin | DNA/RNA Prep | RIBO-sorb
Nong do (ng/ ul) 366,0 182,2 545,8 84,8
A260/A280 1,82 1,84 1,76 1,95
A260/A230 0,44 0,35 0,29 0,10

Két qua trén dugc tinh trung binh tir 15 mau bénh pham, tuy khong c6 thi
nghiém lap lai trén tung mau dé kiém dinh sai s6 ky thuat, nhung ciling thé hién su
tai lap clia phuong phap trén ciing mot mo hinh bénh pham.

Céc mau ADN tach chiét bang phuong phap Salting-out dugc kiém tra ADN
tong sd bang cach dién di trén gel agarose 0.8% trong 45 phut, thé tich mau ADN 1a
5 ul. Két qua dién di duoc thé hién ¢ hinh 1.

STEREE 10 11% 12F 13 1415

Hinh 1. Két qua dién di ADN t6ng sb sau tach chiét véi phwong phap Salting-out
3.2. Két qua Realtime PCR

V& Realtime PCR phét hién Mycobacterium tuberculosis trén mau BCG cho
thiy ¢ nong d6 5x10-4mg/ml thi tit ca cac phuwong phap déu phat hién dugc (bang
3). DNA/RNA Prep va RIBO-sorb phat hién s&u hon ¢ muc 5x10-5mg/ml, con
Salting-out va G-Spin khong phat hién dugc. V& mirc phat hién thi DNA/RNA Prep
¢6 wu thé hon khi phat hién dugc ¢ 5x10-5mg/ml v6i Ct = 29 con RIBO-sorb véi
Ct=32. Nhu vdy DNA/RNA Prep hiéu qua nhat voi tach chiét ADN tir BCG, con
Salting-out twong duong voi G-Spin.
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Bang 3. Két qua Real-time PCR phat hién Mycobacterium tuberculosis trén mau BCG

Gia tri Ct ciia mdi phwong phap
TT | Nongdp BCG Salting-out DNI‘:_/ el;NA Rslolig_ G-Spin
1 5x10 * mg/ml 22 15 16 15
2 5x10 ® mg/ml 25 21 23 20
3 5x10 * mg/ml 27 24 26 24
4 5x10  mg/ml o 29 32 %

Két qua cu thé trén timg mau va gia tri Ct theo mdi phuong phap tach chiét
dugc trinh bay & bang 4. Realtime PCR Mycobacterium tuberculosis (Sacace-Y)
phat hién duoc 14/15 mau tor G-Spin, DNA/RNA Prep, va RIBO- sorb, con Salting-
out phat hién duoc 13/15 mau. V¢ gia tri Ct trung binh cta cic phuong phap, thi
Sacace ¢ muc thap nhat (Ct=14), cac phuong phap con lai deu tuong tu nhau
(Ct=18). Trén phan két qua dinh tinh RIBO- sorb thit bai v6i mdu UN14, trong khi
ba phuong phap con lai déu phat hién dao dong & mirc Ct = 20-24. Tuy phuong
phap Salting-out khong phat hién dwoc miu TTOl, TT04 nhung G-Spin va
DNA/RNA Prep ciing chi phat hién dwuoc % s6 miu nay. Nhu vy DNA/RNA Prep
¢6 hiéu qua nhat trén cac mau lam sang duoc thir nghiém, con Salting - out c¢6 han
ché hon nhung gia tri Ct ciing twong ty cac sinh pham thuong mai.

Bang 4. Gia tri Ct cua Real-time PCR phat hién Mycobacterium tuberculosis

STT | Tén miu | Salting - out | G-Spin | DNA/RNA Prep | RIBO- sorb
1 UNO06 13 15 11 11
2 UN10 16 12 9 13
3 UN14 24 20 20 0
4 UN15 16 13 11 13
5 UN24 20 17 18 19
6 UN25 16 21 12 22
7 TBO1 15 15 12 12
8 TBO02 16 15 13 15
9 TBO03 16 21 12 14
10 TBO05 26 22 19 19
11 TB06 20 19 13 17
12 TB10 24 18 15 18
13 HGO09 23 19 19 25
14 TTO1 0 0 20 31
15 TT04 0 35 0 32
Gid tréii;mmg 18 18 14 18
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3.3. Két qua PCR nhin gen 16S

Két qua cho thdy 15/15 miu tach G-Spin va DNA/RNA Prep, 14/15 tir RIBO-sorb,
13/15 tir Salting-out dugc nhan gene 16S thanh cong, v&i san pham PCR c6 kich
thudce 1258bp (hinh 2). Nhu vay, G-Spin va DNA/RNA Prep ¢6 hi€u qua trong tach
chiét ADN mach dai cho PCR. Véi RIBO-sorb va Salting-out cho thiy két qua nay
tuong tu gitta PCR va Real-time PCR, va hai phuong phap déu khong nhén dugce
gene 16S tir mau UN10. Tuy nhién, ciing khong thé loai trir trong mau co ton tai cac
Mycobacteria khac ngoai M. tuberculosis, do d6 co su sai khac vé két qua giira
PCR-16S v&i Real-time PCR & sinh pham G-Spin va DNA/RNA Prep. Chi tiét qua
nhan gene 16S trén mau 1am sang dugc mo ta & bang 5 dudi day.

Bang 5. Két qua nhan gene 16S ciia Mycobacteria

TT | Tén miu | Salting-out | G-spin | DNA/RNA Prep | RIBO-sorb
1 UNO06 + + + +
2 UN10 - + + -
3 UN14 + + + +
4 UN15 + + + +
5 UN24 + + + +
6 UN25 + + + +
7 TBO1 + + + +
8 TB02 + + + +
9 TBO03 + + + +
10 TBO05 + + + +
11 TB06 + + + +
12 TB10 + + + +
13 HGO09 + + + +
14 TTO1 - + + +
15 TT04 + + + +
M 01 02 03 04 05 06 07 08 09
1500bp
1258bp

1000bp

Hinh 2. Pai dién mot s mau nhan gene 16S thanh cong
Chii thich: M: DNA marker, 01-09 la mau tach chiét bang Salting-out.
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4. KET LUAN

Ca bon phuong phap déu c6 thé tach chiét ADN thanh cong cho PCR va
Realtime PCR phat hién vi khuén lao. Trén cac chi sb vé phat hién BCG, PCR, va
Realtime PCR thi DNA/RNA Prep c6 hiéu qua nhat. G-Spin va DNA/RNA Prep ¢6
hiéu qua tuong dwong trong viéc nhan gene 16S. RIBO- sorb c6 wu thé trdi vé do
tinh sach, nhung lugng ADN thu hdi ciing thdp nhét. Salting-out ¢6 hiéu qua thu hdi
va do tinh sach dtng tht hai, chi sau DNA/RNA Prep, mic du c6 han ché hon vé
nhan gene vi khuan Mycobacteria, tuy nhién c6 gia tri Ct twong tu nhu cic phuong
phap con lai. Nghién ctru cho thay Salting-out co tlem nang Umg dung rong rai trong
tuong lai, nhung can c6 cai tién dé nang cao hiéu suit phat hién vi khuén lao.
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SUMMARY

EVALUATION SOME DNA EXTRACTION KITS AND METHODS FOR
MYCOBACTERIA FROM SPUTUMS OF TUBERCULOSIS INFECTED CASES

Tuberculosis is still burden in developing countries, including Viet Nam.
Molecular techniques such as PCR, Real-time PCR play an important role in
tuberculosis diagnostics. Specimens for tuberculosis testing are complex such as
sputums, gastric fluids. DNA extraction are commonly performed by commercial
kits, with little study about efficacy for tuberculosis testing assays. This study
describes efficacy of three kits G-Spin (Intron-Korea), RIBO- sorb (Amplisens-
Russia), DNA/RNA Prep (Sacace-Italy), and Salting-out method using basic
reagents. Samples were 15 sputums collected from tuberculosis infected cases. As
the result, recovered ADN was highest in DNA/RNA Prep, folowed by Salting-out,
G-Spin, and last by RIBO - sorb. Oder of purification value was RIBO - sorb, G-
Spin, Salting-out, and DNA/RNA Prep. About PCR for 16S gene, 15/15 samples
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were succeed in G-Spin and DNA/RNA Prep, 14/15 from RIBO-prep, 13/15 from
Salting-out. Real-time PCR Mycobacterium tuberculosis (Sacace-Italy) detected
14/15 samples from G-Spin, DNA/RNA Prep, and RIBO-sorb, but Salting-out
detected 13/15 samples. Therefore, G-Spin and DNA/RNA Prep show higher
efficacy in amplication of 16S gene and Real-time PCR assays for tuberculosis.
RIBO- sorb has equal efficacy in Realtime PCR, but more priority in purification.
Salting-out perform equally in recovery and purification with commercial kits, but
limited in efficacy of Mycobacteria genome amplification.

Keywords: DNA extraction, Mycobacteria, Salting-out, 16S, Realtime PCR,
tach chiét ADN.
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