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UNG DUNG PCR KY THUAT SO VI GIQT
TRONG PINH LUQNG TUYET POI NONG PQ ARN
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Tém tit

Mouc tiéu: PCR k¥ thuat s6 vi giot (Droplet Digital PCR - ddPCR) 1a phuong
phap PCR sir dung hé théng vi giot, cho phép do ludng hang nghin su kién
khuéch dai doc 1ap trong mot phan tng don 16. K¥ thuat ddPCR cho phép sir
dung luong mau va thude thir thip hon, déng thdi gidam chi phi tong thé so véi
cdc phuong phdp khdc trong khi van duy tri do nhay va do chinh xdc cao.
Phwong phdp nghién ciru: Nghién ctu tién hanh theo phwong phép thuc
nghiém, str dung ddPCR dé dinh lugng RNA trong mau nghién ctru. Qué trinh
dinh lugng trén hé théng PCR k¥ thuat s6 vi giot gém cac budc: Tao vi giot,
khuéch dai, doc vi giot va phan tich dir liéu dé tinh toan nong d6 RNA. Két qud:
Nong d6 RNA trong cdc mau khong pha lodng, pha lodng véi hé s6 10 va 100 lan
lrot 12 380 ban sao/uL; 40,7 ban sao/uL va 3,4 ban sao/uL. Biéu dd phan bd tin
hiéu cho thay sy khdc biét 1o rét vé cuong do tin hiéu giita hai quan thé vi giot c6
va khong c6 san pham khuéch dai. Di liéu cho thdy méi twong quan tuyén tinh
thuan rat chit ché gitra lugng RNA vé6i hé s6 pha loang. Két lugn: PCR ky thuat
sO vi giot 1a k¥ thuét c6 do nhay cao trong dinh luong tuyét déi nong d6 RNA.

Tir khoa: PCR k¥ thuat sb vi giot; ddPCR; Pinh lugng.

APPLICATION OF DROPLET DIGITAL PCR
FOR RNA ABSOLUTE QUANTIFICATION

Abstract

Objectives: Droplet Digital PCR (ddPCR) is a PCR method using a microdroplet
system that allows the measurement of thousands of independent amplification events
in a single reaction. The ddPCR technique requires lower sample and reagent volumes,
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and reduces overall costs compared to other methods while maintaining high
sensitivity and accuracy. Methods: The study was conducted by the experimental
method, using ddPCR to quantify the number of RNA copies in research
samples. The quantification process on the ddPCR system includes microdroplet
generation, amplification, microdroplet reading and data analysis to calculate
RNA concentration. Results: RNA concentration in undiluted, diluted samples
by a factor of 10 and 100 were 380 copies/uL, 40.7 copies/uL and 3.4 copies/uL,
respectively. The signal distribution histogram showed a significant difference in
signal intensity between the two populations of microdroplets with and without
amplification products. The data showed a very tight positive linear correlation

between RNA concentration and the dilution factors. Conclusion: ddPCR is a

highly sensitive technique for RNA absolute quantification.

Keywords: Droplet Digital PCR; ddPCR; Quantification.

DAT VAN DE

PCR k¥ thuat sé vi giot (Droplet
Digital PCR - ddPCR) la phuong phép
PCR st dung hé théng vi giot nhil
tuong dau nudc. Céc vi giot dugc tao
thanh trong nhil twong dau-nuédc dé tao
cac vach ngan phan tach cic phan tu
DNA mau. Céc vi giot c6 chic ning
gidng nhu cdc dng nghiém hodc giéng
riéng 1¢ ctia mgt dia phan ung PCR [1].
Trong PCR truyén théng, mot mau duy
nhit chi cung cidp mot phép do duy
nhat nhung trong PCR k¥ thuat sb vi
giot, mot mau duoc phan chia thanh
20.000 vi giot ¢6 kich thudc nanolit.
Su phan chia nay cho phép do ludong
hang nghin sy kién khuéch dai doc lap
trong mdt phan ng don 1¢. Sau khi

khuéch dai, céc vi giot dugc phan tich
dé xdc dinh ty 18 vi giot duong tinh
trong mau ban dau. Nhirng dir liéu nay
sau d6 duoc phan tich bang théng ké
Poisson dé xdc dinh n6ng do mau
DNA/RNA muc tiéu trong mau ban
dau [1]. K¥ thuat ddPCR cho phép st
dung luong mau va thude thir thép hon,
dong thoi giam chi phi tong thé so voi
cdc phuong phdp khdc trong khi van
duy tri d¢ nhay va d¢ chinh xéc cao [2,
3]. K¥ thuat ddPCR c¢6 kha nang dinh
luong sb lwong tuyét dbi cdc ban sao
DNA/RNA muyc tiéu trén mdi miu dau
vao ma khong can sir dung cdc dudng
cong tiéu chuan, 1am cho k¥ thuét nay
tr6 nén 1y tuéng dé dinh luong
DNA/RNA muc ti€u, phan tich tai
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lugng virus va dinh lugng vi khuan
[4, 5]. Hién tai, k¥ thuat nay chua dugc
trién khai phd bién ¢ nudc ta. Vi vay,
chdng toi tién hanh nghién ctru nham:
Bdnh gid kha néing dinh leong s6 lwong
ban sao RNA cua ky thudt ddPCR.

POI TUQONG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong nghién ciru

Ddi tugng dinh lugng 13 mau RNA duoc
téng hop in vitro véi trinh ty nhu sau:
CCGACGACGACUACUAGCGUGC
CUUUGUAAGCACAAGCUGAUGA
GUACGAACUUAUGUACUCAUUC
GUUUCGGAAGAGACAGGUACGU
UAAUAGUUAAUAGCGUACUUCU
UUUUCUUGCUUUCGUGGUAUUC
UUGCUAGUUACACUAGCCAUCC
UUACUGCGCUUCGAUUGUGUGC
GUACUGCUGCAAUAUUGUUAAC
GUGAGUCUUGUAAAACCUUCUU
UUUACGUUUACUCUCGUGUUAA
AAAUCUGAAUUCUUCUAGAGUU
CCUGAUCUUCUGGUCU.

2. Phwong phap nghién ciru

* Phwong phdp nghién ciru: Mau
RNA dugc stir dung dé téng hop cDNA
su dung RevertAid First Strand cDNA
Synthesis Kit (Thermal Fisher). Sau
khi tong hop ¢cDNA, mau cDNA dugc
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pha loang véi hé s6 10 va 100 dé tao ra
cdc dung dich cDNA c6 d¢ pha loang
khiac nhau va dugc st dung dé dinh
luong trén hé thong ddPCR. Qud trinh
dinh luong trén hé théng PCR k¥ thuat
sO Vi giot ctia Bio-Rad gdm cdc budc:
Tao vi giot, khuéch dai, doc vi giot va
phan tich dir liéu dé tinh todn nong do
ctia RNA trong mau nghién ctru. Qud
trinh khuéch dai mau va phat hién san
pham khuéch dai sir dung cic cip moi
va probe dic hiéu. Mau sau khi khuéch
dai dugc phan tich trén hé théng doc vi
giot QX200 (BioRad). Nghién cuu
dugc tién hanh tai Trung tam Nghién
cuu dong vat thuc nghiém, Hoc vién
Quany.

* Xir Iy 50 liéu: S6 liéu duoc phan
tich va xi 1y trén phin mém
QuantaSoft va GraphPad Prism 8.0. S6
lugng ban sao trong phuong phédp
ddPCR duoc tinh toan theo thuat toan
phan phdi Poisson dua trén dir liéu thu

dugc tu tin hi€u cua céc vi giot.

KET QUA NGHIEN CUU

Céc mau thir dugce dinh lugng thong
qua cac budc tao vi giot, khuéch dai,
doc vi giot va phan tich dir li¢u dé tinh
todn nong do cia RNA trong mau

nghién ctru.
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€h1-A11 Pos:3511 Neg:9200

Hinh 1. Két qua phan tich mdu RNA khong pha lodng trén hé thong ddPCR.

Két qua dinh lugng mau RNA khong pha lodng trén hé thong ddPCR cho sb
lugng 380 ban sao/uL. Biéu dd phan bd tin hiéu cho thiy su khéc biét ro rét vé
cudng do tin hiéu giira hai quan thé vi giot c6 san pham khuéch dai va khong c6
san pham khuéch dai. Trong do6, tin hiéu huynh quang cta cdc giot ¢ san pham
khuéch dai dao dong xung quanh 15.000 don vi, trong khi tin hiéu cua cdc giot
khong c6 san phém khuéch dai chi dao dong xung quanh 6.000 don vi. Biac biét,
hai quan thé giot ndy c6 su phén téch ro rang trén biéu do (Hinh I).
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Hinh 2. Két qua phan tich mdu RNA pha lodng 10 1an trén hé théng ddPCR.

Két qua dinh luong mau RNA khong pha lodng 10 lan trén hé thong ddPCR
cho s6 lwong 40,7 ban sao/uL. Biéu do phan bd tin hiéu cho thiy su khic biét o
rét vé cuong do tin hiéu giita hai quin thé vi giot ¢ san pham khuéch dai va
khong c6 san phém khuéch dai (Hinh 2).

33



TAP CHI Y DUQC HQC QUAN SU SO 5 - 2023

Ch1-C11Pos33Neg 11510

a 2000 4000 4000 2000 10000

Evenl Number
Channel 1 Heslogiam

| 300 . . . 03
250
> 200
g 150
= 100
50

] - - - - -
i 2000 4000 4000 8000 10000 12000 14000 16000
Ampiitude

Hinh 3. Két qua phan tich mau RNA pha lodng 100 1an trén hé thong ddPCR.

Két qua dinh lugng mau RNA pha loang 100 Ian trén hé thong ddPCR cho s6
lugng 3.4 ban sao/uL. Biéu do phan b tin hiéu cho thiy su khic biét o rét vé
cudng do tin hiéu gitra hai quan thé vi giot c6 san pham khuéch dai va khong c6
san pham khuéch dai. Nhu vay, trén ca ba biéu do phan bd cia ba nong do pha
lodng khic nhau, cudng d6 tin hiéu cta céc vi giot ¢6 va khong c6 khuéch dai c6
d6 6n dinh, nhat quan va phan tich rd vé tin hiéu huynh quang (Hinh 3).
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Hinh 4. Phuong trinh dudng chuin x4y dung dya trén hé s6 pha lodng va
) luong ban sao dinh luong trén hé théng ddPCR
(theo céc két qua cung cdp & hinh 1 - 3).
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Dit liéu cho thdy mdi twong quan
tuyén tinh thuan rat chit ché giira két
qua dinh luong RNA trén hé théng
ddPCR va cdc hé s6 pha lodng véi
phuong trinh tuyén tinh Y = 3,790 * X
+ 1,128, hé s6 R* = 0,9999 va p =
0,0049. Két qua nay phan 4nh d6 chinh
xdc va do nhay cao cua phuong phép
dinh luong bang k¥ thuat ddPCR.
Trong thi nghiém nay, s6 ban sao thap
nhat duoc phét hién 1a 3,4 ban sao/uL
(Hinh 4).

BAN LUAN

V& mit 1y thuyét, ky thuat ddPCR
6 thé phat hién duogc ) luong ban sao
thip. Gidi han phét hién cua k¥ thuat
nay 12 0,25 ban sao/uL. Mot sd nghién
ciru gan diy cho thdy, ddPCR c6 do
nhay cao hon ngudng phat hién Ila
0,066 ban sao/uL, cao hon 180 1an so
v6i k¥ thuat RT-qPCR truyén théng
[6]. ddPCR ciing c6 thé phat hién mau
c6 s6 luong ban sao thap, ngay ca &
néng d0 pha lodng gip nhiéu lan.
ddPCR cho thdy d6 nhay va do dic
hiéu cao hon so véi RT-qPCR dé chan
dodn cic bénh truyén nhiém nhu
COVID-19 véi tai lugng virus thap
[4]. C4c thu nghiém dua trén ddPCR
cling cho phép phdt hién cdc dot bién
lién quan dén cdc gen IDHI, IDH2,
H3-3A, BRAF, PRKCA va TERT
trong bénh u than kinh dém. Ngoai ra,
cic xét nghiém dua trén ddPCR ciling
danh gid dugc sy thay doi sd luong ban

sao cua cic gen c6 lién quan dén chan
doan bénh [3]. ddPCR cho phép phat
hién dot bién trong cac té bao khdi u
khong dugc chon loc, cho phép bd qua
quy trinh chon loc té bao ton thoi gian
va chi phi. By chinh xiac cua ddPCR
gan day da duoc ching minh phi hop
dé phét hién dot bién trong cdc mau
sinh thiét 16ng, c6 thé dugc st dung
nhu mét phuong phdp thay thé khong
xam l4n va than thién v6i bénh nhan,
dac biét trong qud trinh theo doi bénh
[2]. C4c nghién ctru cling ching minh
ddPCR la phuong phdp phat hién dot
bién c6 do nhay cao va chinh xic. Vi
du, su hién dién cua dot bién T3151 &
bénh nhan lo-xe-mi cép dong lympho
[7]; cdc bién thé KRAS va GNAS lién
quan dén qud trinh bénh sinh ung thu
tuyén tuy [8]. PCR k¥ thuat s6 vi giot
la k¥ thuat c6 do nhay cao dé phat hién
va theo doi ctDNA. V61 do chinh xac,
do nhay cao, kha nang ldp lai va kha
nang dinh luong tuyét ddi cao, ddPCR
ngay cang dugc st dung rong rai trong
sinh thiét 1ong phuc vu theo ddi va
quan ly bénh nhan [5].

KET LUAN

PCR k¥ thuat sb vi giot 12 k¥ thuat
c6 d6 nhay cao trong dinh lugng tuyét
d6i néng d6 RNA trong cdc mau
nghién ctru. Ung dung k¥ thuat nay c6
tiém niang mang lai nhiéu lgi ich trong
cidc nghién cuu y sinh hoc va hoat
dong thuc hanh 1am sang.
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* Loi cam on: Nghién ciu nay
dugc tai trg boi Quy Phéat trién
khoa hoc va cong nghé Québc gia
(NAFOSTED) trong d& tai mad s
108.02-2019.324.
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