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Nghién ciru bao ché dung méi tach ARN tir nuére tiéu, vng
dung trong chan doan mot so tac nhan vi sinh vat gay bénh

Development of an effective solvent for total RNA extraction from urine
specimen for detecting microbiological pathogens
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Toém tat

Muc tiéu: Bao ché thanh cong dung méi tach RNA toéng sb t» bénh phdm nuéc tiéu. Déi

tuwong va phuong phap: St dung cac hoa chét hién cé dé& mua trong nwéc, pha ché thanh dung
moi tach chiét RNA tdng sé tir cac mau bénh phdm nwéc tiéu. Pinh lwong bang ky thuat Real
Time PCR theo nguyén ly Tagman Probe dé danh gia hiéu qua tach RNA bang dung méi ty tao.
Két qua: Pha ché thanh céng dung méi tach RNA tdng sb tir nwédc tiéu cé hiéu qua tach chiét
twong dwong véi dung mdi nhap ngoai. Két luédn: Dung méi tach ARN tdng sb tr nwodc tidu da
duwoc tbng hop thanh cong cho phép ding trong cac rng dung chan doan mét sé tac nhan vi sinh
vat gay bénh.
Tir khoa: Tach chiét RNA, 108@Uzol, Tagman-probe.

Summary

Objective: To successfully prepare solvents to extraction total RNA from urine specimens.
Subject and method: Using existing chemicals that are readily available, blended into solvents to
extract total RNA from urine specimens. Quantitative by real time PCR technique according to
Tagman Probe principle to evaluate the efficiency of RNA separation with self-created solvent.
Result: Successfully prepared solvent to separate total RNA from urine with extraction efficiency
equivalent to that of commercial counterparts. Conclusion: Solvents for extraction of total RNA
from urine were successfully prepared with extraction efficiency for detecting microbiological
pathogens.
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1. Dat van dé

Cac méau bénh phdm c6 thé dé dang thu
nhan nhv nwéc bot, mau hodc nwdc tiéu tr 1au
da dwoc ky vong la cung clp cac dau an sinh
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hoc c6 tiém nang cao trong chan doan s&m bénh
tat nhw: Nhiém khuan huyét, ung thw, phat hién
cac tac nhan vi rat... S dung nwéc tiéu dé phat
hién cac virus RNA, xac dinh cac microRNA, la
kha thi c6 nhiéu wu diém vi nwéc tiéu duwoc lay
mau dé dang, khoéng xam lan, sé lvong thu dwoc
nhiéu... Cac ng dung phat hién ARN trong
nuwéc tiéu nhw cac chi thj ung thw & bénh nhan
ung thw budng trirng, ung thw tuyén tién liét, hay
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cac virus co vat liéu di truyén 1a ARN c6 trong
nwéc tiéu nhw Ebola, Zika, Chinkugunia,... Dé
dam bao chinh xac cia xét nghiém, dung moi
tach ARN can phai dwoc chuin hoéa va trai qua
cac thir nghiém trwéde khi st dung trén mau bénh
phdm. Tach chiét ARN bang Trizol 1a mét
phwong phap phd bién dé tach chiét ARN trén
nghién clru cia Chomczynsky P, Sacchi N nam
1987 va dwoc xem xét mot l1an niva vao nam
2006 [1], [2]. Trizol bién tinh proten va sau d6 b
sung chloroform gay ra sy phan tach pha,
protein dwoc chiét suét sang pha hiru co, DNA &
bé mé&t phan cach, va ARN & trong pha nwéc. Do
vay, ARN, ADN va protein duwgc tach chiét tw
mot mau duy nhat do vay né coé tén la TRIzol.
Tuy nhién, TRIzol dat tién va viéc lam cha ky
thuat dé cé 1 dung méi cé thé tach dwoc ARN
tbng sb tr nwéc tidu la didu can thiét. Dé tw cha
dwoc quy trinh tach chiét ARN trong diéu kién
khé khan khan hiém vat tw khi dich bénh bung
phat, chung téi tién hanh nghién cru nham xay
dwng, bao ché dung méi tach chiét ARN co6 chat
lwong ddm bao va gia thanh tbt.

2. B6i twong va phwong phap
2.1. Vit liéu

Céac héa chat Guanidine thiocyanate, Tris-
HCl do Sigma - My cung cip, amonium
thiocyante, Glycerol, amonium acetate, phenol
tinh thé... Master-Mix QuanTitech probe realtime
PCR - AB Applied Biosystems (My) may phan
tich real-time PCR- Cycler 7500 Fast-Real-Time-
PCR System, Applied Biosystems, CFX96-
Biorad; dung dich tach ARN téng sé - Trizol
(invitrogene), enzyme phién ma nguoc reverse
transcriptase —Fermentas- My.

2.2. Phwong phap

Téi wu thanh phén UTRIzol

Phenol dwoc lam tan chdy bang cach U tai
65°C trong 30 phut, sau d6 duwoc acid héa bang
céach bd sung dung dich 1M Tris-HCI pH4.

Dung méi taich ARN dwoc pha ché bang
cach bbé sung vao dung dich theo trat tw sau:
Glycerol, phenol, amonium acetate, guanidine
thiocyanate va amonium thiocyante.... Dung méi
nay dwoc dinh danh la 108@Uzol.

Chét lwvgng 108@Uzol dwoc danh gia bang
cach so sanh nbéng d6 va chéat lwong cac mau
ARN tach bang dung méi 108@Uzol v&i néng d6
va chét lvong ARN cuing nguén gbc nhwng duoc
tach bang dung méi Trizol chuidn do hang
Invitrogen cung cép.

Tach chiét ARN tir mdu nude tiéu

Téach chiét ARN téng sb ctia 40 mau nwéc
tiéu bang dung méi 108@Uzol va TRIzol LS
Sigma theo hwéng dan cha nha san xuét -
Invitrogen (My).

Tach chiét cac mau plasmid cda
Chinkungunya va Zika pha loang trong mau
nuwéec tiéu vai cac ndng do 10°, 10, 10%, 102, 107,
10° copy/ml.

Phuwong phap realtime PCR danh gié biéu
hién gene ABL, RNase P

ARN téng sb6 duwoc chiét xuét tr 40 méau
nwéc tiéu bang dung dich 108@Uzol. ARN duwoc
sao chép nguoc thanh cDNA bang bd kit Thermo
Fisher (My). Binh lwvgng cDNA dwoc thye hién
phan ng gRT-PCR c6 s&r dung gene ABL
(Tyrosine-protein kinase ABL1) va RNase P lam
gen tham chiéu. Cac primers d&c hiéu dwoc liét
ké trong Bang 1.

Bang 1. Cac primer dwoc st dung trong nghién ciru

Primer Trinh tw primer (5’-3°)
ABL_F AAAGGAGCAGGGAAGAAGGAATCA
ABL_R CACTCAGACCCTGAGGCTCAA
ABL_Probe 5’- FAM-CCCTTCAGCGGCCAGTAGCATCTGA-TAMRA- 3’
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RNase_F AGATTTGGACCTGCGAGCG
RNase_R GAGCGGCTGTCTCCACAAGT
RNase_Probe 5- HEX-TTC TGA CCT GAA GGC TCT GCG CG - BHQ-1-3’

2.3. Xtr ly s6 liéu

S6 lieu dwoc xt ly bang phan mém R, Graphpath 6. Tat ca cac so sanh cd y nghia théng ké khi
p<0,05.

3. Két qua
3.1. Céng thirc pha ché dung méi 108@Uzol

Chung t6i da th&r nghiém va thanh céng trong pha ché dung méi duwoc dat tén 108@Uzol voi
cong thire chi tiét dwéi Bang 2.

Bang 2. Cong thirc dung méi pha 108@Uzol

Tén cong thurc 108@Uzol
Acid Phenol 38%
Guanidine thiocyanate 0,8M
Ammonium thiocyanate 0,4M
Sodium acetate, pH 5.0 0,1M
Glycerol 5%
SDS 0,50%
N-laurosylsarcosine (Sarkosyl) 0,40%
Triton-X100 0,10%
MgCl, 7,.2mM
CaCl, 2,4mM
TCEP 5mM
Beta mecaptoethanol 0,2mM

3.2. Thir nghiém tach ARN trén mau nwéc tiéu ste dung dung méi 108@Uzol va dung méi
thwong mai Trizol LS - Invitrogen

Dé khang dinh cong thirc dung mai néi trén phu hop véi viéc tach ARN téng sb tir mau nuéc tiéu.
Chung t6i tién hanh tach ARN trén 3 mau nwéc tiéu bang hai dung méi Trizol LS —Invitrogen va dung
modi 108@Uzol.

Két qua Hinh 1 cho thay, bwéc dau khong co s khac biét dang ké gitra cac doan ARN déc trung
cho té bao nguoi nhw 28S, 18S, 5S khi tadch bang dung méi Trizol LS-Invitrogen - giéng 3, 4, 5 va
tach bang dung méi 108@Uzol.
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Hinh 1. Hinh &nh dién di ARN tach bang dung méi Trizol LS (giéng 1, 2, 3) - Invitrogen
va dung méi 108@Uzol (giéng 4, 5, 6)

Dung méi tach chiét ARN ngoai viéc duy tri tinh nguyén ven cla cac phan tir ARN sau tach, can
dam bao khoéng ton tai cac thanh phan &c ché enzyme phién ma ngwoc trong cac sdn phdm ARN.
Trong khi d6, cac phan doan ribosomal ARN 28S, 18S, 5S c6 sb lwgng copy rat Ién trong cac té bao
dong vat cé vu. Vi thé, ta dé dang tach va quan sat duoc trén ban dién di agarose.
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Hinh 2. So sanh néng d6 ARN giira 2 phwong phap
tach bang TRIzol LS va 108@Uzol, p=0,55, khéng co
sw khac biét gitra ndng d6 tach dwoc tir 2 phwong
phap

=1 108@Uzol
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Hinh 3. So sanh d6 sach OD (A260/280) gitra 2
phwong phép tach bang TRIzol LS va 108@Uzol,
khong cé s khac biét vé do tinh sach OD
gitra 2 phuong phap tach véi p>0,05

108@Uzol

3.3. Bdnh gid chat Iwong ARN téch tr nwére tiéu bang phan teng realtime PCR
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Hinh 4. Cho thay tin hiéu huynh quang d&c hiéu cho gene ABL, RNase P c6 Ct trén mau nuwéc tiéu
dwoc tach bang 108@Uzol khdng c6 khac biét véi tach bang dung méi Trizol LS do hang Invitrogen
cung cap

Tin hiéu realtime PCR trén gene ndi chuan ABL va RNase P khi tach chiét bang hai dung méi
108@Uzol va TRIzol LS dam bao dd 6n dinh c6 Ct dat (18 - 33).

Tuy nhién, khong thé ddm béo chac chan ché phdm ARN tao ra khéng cé chira cac thanh phan
trc ché enzyme phién ma nguwoc - yéu td quan trong cho cac rng dung chan doan sau nay. Chuing toi
da pha loang plasmid Chikungunya va Zika vao mau nuéec tiéu, tach chiét ARN, tdng hop cDNA, va
tién hanh phan (rng realtime PCR.
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Hinh 5. Tin hiéu realtime PCR va duwéng chuén pha lodng plasmid ciia Chikungunya,
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Zika pha lodng trong nwéc tiéu véi cac ndng do 10°, 104, 10%, 102, 10", 10° copy/ml.

3.4. Thanh céng trong thiét lap dwoc
dung méi 108@Uzol

Chang t6i d& xdy dwng duwgc dung moi
108@Uzol v&i chi phi khoang 6 trieu VND/I so
v&i hang TRIzol LS Invitrogen co chi phi 60 triéu
VND/I mang lai hiéu qua kinh té va lam cha duoc
ky thuat trong viéc thao tac tach chiét ARN dam
bao chat lwong, la sdn pham dau vao hoat dong
chan doan va nghién clru ma khéng |& thuéc bdi
cac ngudn cung cap ngoai nhap.

4. Ban luan

Dbi v&i cac vi rat ¢co nhan ARN nhw Zika,
Chinkungunia, Ebola, Cum, Dengue... Kién thirc
vé doéng hoc clia cac vi rut nay sé lién quan dén
xac dinh chién Ilwoc tdi wu cho viéc lwa chon
bénh phdm dé phat hién, chan doan cac vi rat do
& céac giai doan bénh khac nhau. Virus sé& xuét
hién trong mau va céc dich khac ctia co thé trong
giai doan cép tinh. ZIKV c6 thé phat hién trong
huyét thanh cho t¢i 3 dén 5 ngay sau khi khoi
bénh vé mét 1am sang. Tai lwong virus dat dinh
khi cac dau hiéu 1am sang bat dau xuat hién [3].
ZIKV c6 thé dwoc phat hién trong nwéc bot song
song nhung khéng kéo dai hon trong huyét
thanh. Sw két hop xét nghiém mau va nwéc bot
da lam tang ty & phat hién ZIKV 1én khoang 19%
[4]. Dwa trén cac tai liéu thu dworce tai cac vu dich
va cac bao cao trong cac phong xét nghiém tham
chiéu, cac nha khoa hoc cho thdy rang khi st
dung cac xét nghiém sinh hoc phan te dé phat
hién ZIKV nén két hop tim ZIKV ca trong mau va
trong nuwéc tiéu [4]. O nwéc tiéu tai lwong virus
xuét hién cao hon trong mau va dat dinh cao
nhat vao ngay thir 5-7, va kéo dai dén 20 ngay
sau khi kh&i phat bénh [4]. Do vay, nudc tiéu la
bénh pham rat quan trong dé& chan doan bénh.
Cac kit thwong mai chwa chu trong viéc tach
ARN trong nwéc tiéu. Moénica Martinez-
Fernandez va cdng su da thay rang khi st dung
céc kit tach thwong mai thuwéng cé hiéu suét tach
dwoc ARN thap hon cac ky thuat tach chiét ARN
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in house. Cac kit ma nhém tac gia nay st dung
la Norgen Total RNA kit (catalog no. 29600),
Norgen miRNA kit (catalog No. 29000; Norgen
Biotek Corp), miRCURY kit (catalog No. 300113;
Exiqgon A/S, Vedbaek, Denmark), and Qiagen
miRNeasy serum/plasma kit (Qiagen GmbH,
Venlo, the Netherlands).

Hién nay cé nhiéu san pham thwong mai
nhap ngoai dung trong tach ARN, vi du dé la
dung méi Trizol LS do hang Invitrogen cung cép
vOi gia 12 triéu/chai 200ml va b kit tach ARN do
hang Qiagen cung cap véi gia 15 triéu/bd 50
chiéc. Trong thwc hanh chan doan hodc trong
cac nghién ctwu trién khai xét nghiém mai ching
téi st¢r dung 0,5 - 0,7ml dung méi cho mét lan
tach ARN (twong (ng véi 80.000 ddng/bénh
nhan néu s dung Trizol LS Invitrogen) hodc it
nhat mét kit tach ARN (twong (rng v&i 300.000
ddng/bénh nhan néu dung kit tach Qiagen) con
néu s dung dung méi 108@Uzol, mbi bénh
nhan chi phai chi trd 5.000 dong/lwvot tach. Tuy
nhién trong nhiéu trwéng hop (vi du nhu tién
hanh cac nghién ctru thtr nghiém trién khai cac
xét nghiém mai) sé 1an tach ARN.

5. Két luan

Chung t6i da pha ché thanh cong dung méi
tach ARN téng s6 tir nwéc tiéu véi hiéu suét tach
chiét twong dwong so v&i san phdm nhap ngoai
cung loai.

Tai liéu tham khao

1. Chomczynski P, Sacchi N (1987) Single-step
method of RNA isolation by acid guanidinium
thiocyanate-phenol-chloroform extraction. Anal
Biochem 162(1): 156-159.

2. Chomczynski P, Sacchi N (2006) The single-
step method of RNA isolation by acid
guanidinium thiocyanate-phenol-chloroform

extraction: Twenty-something years on. Nat
Protoc 1(2): 581-585.



TAP CHi Y DUQC LAM SANG 108

Tap 16 - S6 1/2021

3.

Hamel R, Dejarnac O, Wichit S, Ekchariyawat
P, Neyret A, Luplertlop N, Perera-Lecoin M,
Surasombatpattana P, Talignani L, Thomas F,
Cao-Lormeau VM, Choumet V, Briant L,
Després P, Amara A, Yssel H, Missé D (2015)

Biology of Zika virus infection in human skin
cells. J Virol 89(17): 8880-8896.

Lyle R, Petersen DJJ, Ann M Powers, and
Margaret A Honein (2016) Zika virus. N Engl J
Med 374: 1552-1563.

108



