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Abstract: Real-time PCR is currently one of the most powerful molecular approaches and is widely
used in molecular biology diagnostics. Today, many real-time PCR systems differ in the thermal
block, the excitation source, the fluorescence detection system, and the data analysis software.
Therefore, using different systems may affect the detection limit of biological samples. Our study
aims to optimize the threshold to ensure the amplification efficiency (E) and correlation coefficient
(R?) of the standard curve used to quantify LINE-1 methylation on three real-time PCR systems,
including: Applied Biosystems™ 7500, QuantStudio™5 Dx; and abCyclerQ (AIT Biotech). We
determined a proper threshold to build a standard curve on the three systems, which ensures the
correlation coefficient (R?) and the amplification efficiency (R?> 0.999, E > 95%). Therefore, it is
possible to use interchangeably in Applied Biosystems™ 7500, QuantStudio ™5 Dx, and abCyclerQ
(AIT Biotech) in LINE-1 methylation analysis.
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Xay dung duong chuan phuc vu dinh luong ty 1€ methyl hoa
LINE-1 trén cac h¢ thong may real-time PCR
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Nhan ngay 25 thang 6 ndm 2023
Chinh stra ngay 21 thdng 7 nam 2023; Chap nhan ding ngay 10 thdng 9 nam 2023

Tém tit: Real-time PCR 12 ki thuét phd bién trong chan doan sinh hoc phan tur, duge su dung trén
nhiéu hé théng may real-time khac nhau. M&i hé thong 6 su khéc biét vé bo phan gia nhiét, ngudn
sang kich thich, hé thong phat hién huynh quang va phan mém phén tich s6 liéu. Vi thé khi sir dung
cac hé théng may khac nhau c6 thé anh huong dén gii han phat hién ctia mau sinh pham. Nghién
clru clia chung t6i nham tdi wu hoa ngudng threshold dé dam bao cac thong sb hidu sudt phan img
(E) vahé sO tuyén tinh (R?) ctia dwong chuan sir dung dé dinh lugng methyl héa LINE-1 trén ba hé
thdng real-time PCR Applied Biosystems™ 7500, QuantStudio™S5 Dx va abCyclerQ (AIT Biotech).

Chung 61 da xdc dinh ngudng threshold thich hop dé xay dung duong chuan dam bao hé sb tuyen
tinh R? va hiéu suat khuech dai E tuong dong nhau trén ba h¢ thong may (R2> 0,999, E > 95%). Ap
dung céc thong sd t6i wu cho ba hé thong Applied Biosystems™ 7500, QuantStudio™5 Dx,

abCyclerQ (AIT Biotech) cho phép xac dinh ty 1¢ methyl hoa yéu t& van dong LINE-1 & 50 mau
DNA tyr do trong méu ngoai vi ciia bénh nhéan ung thu phdi déu co gia tri nhu nhau, chimg to ca ba
hé théng may déu c6 thé str dung thay thé 1an nhau trong phén tich methyl héa LINE-1.

Tw khoa: Real-time PCR, Applied Biosystems™ 7500, QuantStudio™5 Dx, abCyclerQ (AIT

Biotech), ngudng threshold, methyl héa LINE-1.

1. Mé diu

Long interspersed element-1 (LINE-1) 12 yéu
t6 van dong retrotransposon duy nhat con c6 kha
nang van dong ¢ nguoi théng qua phién ma (tong
hop ARN) va phién ma nguoc (tong hop cDNA).
LINE-1 chiém 17% trong hé gen nguoi voéi
khoang 10° ban sao trong khi gen don ban chi ¢
2 ban sao [1]. Trong té bao binh thuong, qua
trinh phién ma LINE-1 dugc kiém soat chat ch&
thong qua co ché methyl hoa DNA. Nguoc lai,
trong té bao bit thuong, dic biét 1a t& bao ung
thu, LINE-1 bi giam methyl hoa va van dong,
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gdy mat on dinh hé gen theo nhiéu co ché khac
nhau [2]. Vi thé, thay d6i methyl hoa LINE-1
dugc xem 1a chi thi rat dang quan tim cho phép
danh giad trang thai methyl hoéa ctia toan by hé
gen ciing nhu tinh trang bénh cia co thé. Pa co
nhiéu nghién ctru cho thay tinh trang methyl hoa
LINE-1 c6 thé duge xem 1a mot ddu chuén hd tro
chan doan, tién lugng cac loai ung thu khac nhau
[3, 4].

Ki thuat qMSP (quantitative - Methylation
Specific PCR) 1a phuong phép pho bién, dua trén
ki thuat dinh luong real-time PCR, dé dinh lugng
ti 16 methyl hoa DNA. Ki thuét nay khuéch dai
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DNA dich da duoc xur ly véi bisulfite. Bisulfite
bién ddi cac cytosine khong bi methyl hoa thanh
uracil trong khi céc cytosine bi methyl hoa dugc
gitt nguyén [5]. Str dung DNA khuon da xur ly va
céc moi dugc thiét ké dac hiéu o ving giau CpG,
chi c6 trinh ty DNA bi methyl hoéa (c6 cac vi tri
CpG duoc giit nguyén) s& duoc khuéch dai [5].
Real-time PCR (qPCR) la ki thudt dinh
lugng cho phép hlen thi két qua khuéch dai DNA
dich ngay sau mdi chu ky nhiét [6]. Luong san
ph?im PCR tang ti 1¢ thuan véi tin hiéu huynh
quang thu duoc. Hai thong sb quan trong trong
ki thuat gPCR 14 hiéu suét phan tmg E va hé s6
tuyén tinh R% Hiéu suit phan ing E dugc phép
dao dong trong khoang tir 90% dén 110% va hé
so tuyén tinh R2> 0,999 [6]. Gia tri ctia hai thong
s6 duoc tinh toan dya vao duong hdi quy tuyén

tinh (goi 1a duong chuan) biéu dién mbi tuong
quan gitra chu ky ngudng va lugng khuon DNA.
Buong chuan dugc xay dung dwa vao cac mau
chuan chira trinh quan tdm di biét nong do. Tur
hiéu suét phan tng, ngudi lam thyc nghiém sé€
lwa chon mé hinh tinh toan phit hop véi diéu kién
thi nghiém cua minh.

Hién nay tai Viét Nam cac hé théng may
real-time PCR pho bién gom Applied
Biosystems™ 7500, QuantStudio™5 Dx va
abCyclerQ (AIT Biotech). MOi loai khac nhau vé
hé thong gia nhiét, nguon anh sang kich thich va
hé théng phat hién huynh quang c6 thé dan dén
két qua khac nhau [7, 8]. Vi vay khi st dung may
real-time PCR chung ta can quan tdm cac thong
s6 gia nhiét, s6 kénh mau, cong nghé doc va phan
mém phén tich dit liéu (Bang 1).

Bang 1. So sanh céc ddc diém chinh trén ba hé thong real-time Applied Biosystems™ 7500 (ABI 7500),
QuantStudio™S5 Dx va abCyclerQ (AIT Biotech) [9-11]

Tiéu chi so sanh | ABI 7500 | QuantStudtio5 Dx_ | abCyclerQ
1. B6 phan gia nhiét
Thé tich mAu chay 20-100 pL 10-100 pL 10-100 pL
Tbc do gia nhiét/ha nhiét toi da 2,5°Chk 6,5 °Cls 6,1 °C/s —5,0 °C/s
Tbc do gia nhiét dén mau +1,1°Ck Trung binh: 3,66 °C/s --
Dai nhiét do 4-100 °C 4-99,9 °C 0-100 °C
Do chinh x4c nhiét do +0,25°C + 0,25 °C +0,1°C
Do dong déu nhiét do +0,5°C +0,5°C +0,1°C
Chire niing khac Khong Gradient PCR Gradient PCR, long

PCR, touch down PCR

2. Hé théng quang hoc

Nguon anh séng

Pén halogen vonfram

Bright-white LED 6 dén LED

Phuong phap thu nhén anh sang

5 b loc anh sang va

6 bo loc anh sang va 6 kénh duogc quét cung

CCD camera CMOS camera ltc va Photodiode
S6 kénh mau phat hién t6i da 5 kénh 6 kénh 6 kénh
Mau huynh quang hiéu chuan Yéu cau ROX Yéu cau ROX Yéu cau ROX

Ba hé thong Applied Biosystems™ 7500,
QuantStudio™5 Dx va abCyclerQ (AIT
Biotech) déu giéng nhau vé phuong phép gia
nhiét 1a khdi nhiét duge diéu chinh bang bom
nhiét (peltier-controlled blocks). Su khac biét
giita cic may 1a ngudn anh sang kich thich va hé
thong phat hién huynh quang dugc phat ra tir cac
ong phan tmg. Dbi voi Applied Biosystems™
7500, ngudn sang bit ngudn tir dén halogen
vonfram, anh sang nay di qua nam bg loc anh
sang kich thich truéc khi dén cac giéng mau.

Viéc hé théng bao gébm bo loc anh sang kich
thich gitp nang cao kha ning khuéch dai cua
thudc nhudém c6 bude song dai nhu anh sang do
(640-760 nm), dan dén tang do nhay va d6 dic
hi€u. Phat xa huynh quang sau d6 dugc phat hién
thong qua nim bo loc phat xa dén CCD camera
(charge-coupled device) [12]. Hé théng quang
hoc ctia QuantStudio™S5 DX ciing mang cdu tric
tuong tu nhu Applied Biosystems™ 7500 nhung
ngudn sang kich thich xuat phat tir anh sang
trang cua den LED va bd phén thu nhan tin hiéu
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la CMOS (Complementary Metal-Oxide-
Semiconductor) camera [10]. Riéng hé thong
abCyclerQ, thiét bi khong st dung bo loc anh
sang kich thich ma sir dung tryc tiép sau bong
deén LED, 6 kénh mau dugc quét cung lic, khong
c6 hiéu Gng goc va thu nhan tin hi€u huynh
quang bang cam bién Photodiode [11].

Nhimng yéu t6 khac biét trén cic hé thong
may real-time c6 thé anh huong dén ngudng phat
hién ctia mau sinh pham. That vy, nghién ctru
cua Lu va cong su (2010) da két luan co su khéc
nhau vé mirc d9 biéu hién cta 12 gen khi phan
tich trén hai hé théng Applied Biosystems™
7500 va Roche Applied Science (LC 480) [7].
Trong khi nghién ciru gan diy cua Vién Kiém
dinh Qudc gia Vic xin va Sinh pham Y té cho
két qua trai ngugce khi nhom tac gia so sanh giGi
han phat hién mau sinh pham, thong qua viéc sir
dung ciing mau chuan va hoa chat qPCR chay
trén bon hé théng may real-time Applied
Biosystems™ 7500, QuantStudio™5, hé théng
real-time PCR CFX96 Touch Bio- Rad va
abCyclerQ (AIT biotech) [8]. Nhom tac gia thu
dugc gi6i han phéat hién cia miu sinh phdm
tuong dong nhau trén 4 hé théng may [8]. Tur
nhitng mau thudn d6, duong chuan sir dung dé
dinh lugng can dugc khao sat va chun hoa trén
ting hé théng qPCR. Trong nghién ctru cia
chung t6i, ty 16 methyl hoa LINE-1, dugc xem la
dau chuan tiém niang hd trg chan doan som ung
thu, can dugc dinh luong chinh xac trén cac hé
théng may real-time PCR khac nhau. Vi vy,
nghién ctru ndy tap trung so sanh cac thong sb
ciia dudng chuin st dung dinh luong ty 18
methyl hod LINE-1 trén ba hé théng Applied
Biosystems™ 7500, QuantStudio™5 Dx va
abCyclerQ (AIT biotech).

2. Nguyén liéu, phwong phap
2.1. Nguyén liéu

Mau nghién ciru

Nam muoi mu huyét twong tir bénh nhan
ung thu phdi dugc cung cap boi Bénh vién Quén
Y 175 (thanh pho HO Chi Minh). DNA tu do

trong huyét trong (cFDNA) dugc tach tir 500 pL
huyét tuong bang kit MagMAX™ Cell-Free
DNA Isolate Kit (Thermofisher).

Cdc cdp moi

Ty 1¢ methyl hoa LINE-1 duoc dinh luong
theo phuong phap 244 ctia Livak [13]. Phuong
phap nay yéu ciu c6 trinh tuy tham chiéu ciing véi
trinh ty dich. Trinh ty tham chiéu 13 mot doan
nam trén promoter LINE-1 duogc khuyéch dai boi
cip mdi LINE-Ref-F/R; cip moi nay thiét ké dua
vao trinh ty khong c6 CpG. Trinh ty dich 1a trinh
tu LINE-1 bi methyl hoa sau xtr Iy dugc khuéch
dai boi cap mdi dic hiéu methyl hoa LINE-Me-
F/R. Trinh tu nucleotide cic cip mdi duoc tong
hop boi hang IDT duogc trinh bay trong Bang 2.

Bang 2. Trinh ty cac cip mdi sir dung trong nghién ctru

Tén mdi Trinh tu mdi (5°- 37) tﬁ'g‘c
LINE-Me-F | cggtttaagaaacggcgtatta 82 bp
LINE-Me-R | acaatcaacgaaattccgtaaacg
LINE-Ref-F | gtaaggggttagggagttttt 78 bp
LINE-Ref-R | aataaaaataacccgattttccaaa

Cac plasmid tai 16 hop sir dung dé xdy dung
mau chudn

Céc miu chuan dugc sir dung trong nghién
ctru 1a mau tron cta plasmid tai to hop c6 mang
doan chén cia trinh ty LINE-1 bi methyl hoa
(pLINE-Me) va plasmid mang trinh ty dai dién
cho tat ca LINE-1 sau xu ly (pLINE-Ref). Céc
plasmid dwoc cung cdp bai phong thi nghiém
Sinh Y, Khoa Sinh hoc, Truong Pai hoc Khoa
hoc Tu nhién, Pai hoc Qudc gia Ha Noi, duoc
mo ta trong nghién ctru trude day [14].

2.2. Phuong phap

Xur li bisulfite DNA

Xir li DNA véi bisulfite nham myc dich bién
d6i C khong bi methyl hoa thanh U trong khi cac
C bi methyl hoa sé& giit nguyén. Genomic DNA
dwoc xu li bisulfite vdi kit EZ DNA
Methylation-Gold (Zymo Research) theo huéng
dan cua nha san xut.
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Tao mau chuan

Xac dinh s ban sao cua plasmid str dung cho
mau chuan: néng do plasmid dugc xac dinh bing
phuong phap do d hap thu trén may NanoDrop
2000 (Invitrogen), sau d6 s& duoc tinh toan s6
ban sao/uL theo cong thirc:

6,23 x 1023 (—bé“ S0
’ m

ol ) X lwong DNA (ng)

S8 ban sao =

8
kich thuéc doan doan DNA (bp)x 660 <"ﬁ—gl> x 109

Sau d6 cac plasmid p.LINE-Me va p.LINE-
Ref s& duoc pha lodng bac 10 va phdi tron véi
nhau tao thanh mot dai néng dd co ti 1¢ methyl
hoa 10% va tron cung 5 ng DNA tdng sb tach tir
mau mau thuong duoc trinh bay trong Bang 3.

Ki thudt real-time PCR

Phan ung real-time PCR khuéch dai trinh tu
dich LINE-Me va trinh ty tham chiéu LINE-Ref
lan luot duogc thuc hién trén ba hé théng may
real-time PCR khac nhau: QuantStudio™5 Dx,
Applied Biosystems™ 7500 va abCyclerQ (AIT
Biotech). Thé tich phan tmg PCR 1a 20 uL st
dung GoTaq qPCR Mastermix (Promega). Nong
d6 mdi s dung cho mdi phan tmg 1a 0,4 pM,
luong khuon sir dung 13 5 puL. Diéu kién phan
ung [95 °C 2 phat, 40 chu ki (95 °C 15 gidy,
59 °C 30 gidy, 72 °C 30 gidy)], tin hiéu huynh
quang doc ¢ budc 72 °C 30 gidy.

Bang 3. Ti 1¢ phdi tron plasmid dé tao mau chuan

. S0 ban sao/pL
Plasmid PC1 PC2 PC3 PC4
p.LINE-Ref 108 10° 10 10°
p.LINE-Me 10° 10* 103 102
gDNA 5ng 5ng 5ng 5ng
Ty 1€ methyl hoa 10% 10% 10% 10%

Xac dinh ti 1é methyl hoa theo cong thirc
Livak [13]

AACt=ACt miu bénh phdm - ACt miu chuén.

Trong do:

ACt mau bénh phém = Ct (trinh ty dich mau
bénh phim) - Ct (trinh ty tham chiéu mau bénh
pham); ACt mau chudn = Ct (trinh ty dich mau
chuan) — Ct (trinh ty tham chiéu mau chuén)

Trinh tu dich 1a LINE-1 bi methyl hoa, trinh
tu tham chiéu 14 toan bo sb ban sao cua LINE-1
sau xir Iy (bao gdm trinh tu bi methyl hoa va
khong bi methyl hoa).

Pham trim methyl hoa cia mau bénh pham
duoc tinh:

% Methyl hoa mau bénh pham = %methyl
hoa mau chudn x 244

Phan tich thong ké

Dit liéu dugc tong hop, xir Iy bang Excel, sau
d6 phan mém Graphpad Prism v9.0.0 (GraphPad
Software LLC) duoc sir dung dé 1ap dd thi va
phan tich sb liéu. Duong hdi quy tuyén tinh duoc

biéu dién thong qua cac gia tri Ct trung binh cua
dai nong d6 plasmid dugc pha lodng bac 10 dé
tim ra gia tri R? va hiéu suét phan tmg. So sanh
mirc 36 methyl hoa LINE-1 ciia mau bénh phdm
chay trén ba hé théng may duogc kiém dinh bang
phuong phéap Friedman test danh cho phép do lap
lai, khong tuan theo phan phdi chuan. D6 thi
dugc biéu dién dudi dang Boxplot. Gia tri
p<0,05 duoc coi 14 co y nghia théng ké.

3. Két qua

3.1. Xay dung dwong chudn trén ba hé thong
real-time PCR (qPCR)

Pé xac dinh hiéu qua khuéch dai cua phan
mg trén ba hé thong real-time PCR, phan tmg
gPCR khuéch dai LINE-Me va LINE-Ref véi cac
cap mdi trong tmg (Bang 2) & cac ndng do khac
nhau dugce tién hanh doc lap, d(‘Sng thoi trén ba
hé thong. Téc d6 gia nhiét va threshold da duoc
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t6i wu hoa cho timg hé thong dugc trinh bay
trong Bang 4.

Thi nghiém duoc lap lai it nhat 10 lan dé
danh gia do tin cdy. Gid trj trung binh cua cac 1an
lap lai duoc stir dung dé dung dudng chuin tuong

69

ung voi trinh tg dich va trinh ty tham chiéu
(Bang 5). Cac duong chuan déu c6 hiéu suat (E)
cao nam trong khoang 90%-110% va hé sb tuyén
tinh R%>0,999 (Hinh 1).

Bang 4. Thong sb toc do gia nhiét, ngudng threshold trén ba hé thong méy real-time PCR

H¢ thong may ABI 7500

QuantStudio™5 Dx

abCyclerQ(AIT Biotech)

Téc do gia nhiét Téc do chuén

1,6 °C/s

1,6 °C/s

1-2% x tin hi¢u huynh

Threshold £
quang cao nhat

1-2% x tin hiéu huynh
quang cao nhat

3-4% x tin hiéu tin hi@u
huynh quang cao nhat

25+

Gia trj Ct
[N
-
1

o
1

25+

Gid tr Ct
LY
o
1

15+

T T T T T 1 T T
1 2 3 4 5 6 7 1 2 3

Log 10 ndng d& plasmid (ban saoiphén (rng)
—=— LINE-Ref E= 96,129%; R*=0,99999
—+— LINE-Me

—e— LINE-Ref

E= 97,676%: R?=0,99994 —+— LINE-Me

4 5 6 7 1 2 3 4 5 6 7

Log 10 néng dé plasmid (ban sao/phan (mg)

E= 94,559%; R?=0,99999
E=94,747%; R?=0,99964

Log 10 ndng dé plasmid (ban saolphin img)
—— LINE-Ref E=97,764%; R?=0,99993
—— LINE-Me  E=99,634%; R?=0,99961

Hinh 1. Puong chuan LINE-Me va LINE-Ref lan luot trén cac hé thong Applied Biosystems™ 7500 (A),
QuantStudio™S5 Dx (B), abCyclerQ (AIT Biotech) (C).

Puodng chuan biéu dién gia tri Ct va nong do
cac trinh ty dich dugc trinh bay trén Hinh 1. C&c
dudng chuan déu c6 hiéu sudt cao nim trong
khoang 90%-110% va gia tri R?>0,999, ching to
hiéu suét khuéch dai t6t va 6n dinh [6]. Nhu vay,
chung t6i da t6i wu duoc téc do gia nhiét va xac
dinh threshold cho ting hé thong may dé dam
bao cac thong sd R? va E diing nhu yéu cau.

3.2. So sanh dwong chudn LINE-Ref va LINE-Me
trén ba hé thong real-time PCR

Ba hé thong may khac biét & mot s6 diém
nhu phan mém phan tich, ngudn anh sang va
céch tiép can dé thu thap tin hiéu huynh quang
nén mdi hé thong str dung cac hoa chit gPCR
riéng va co thé anh huong dén gidi han phat hién
ciia cac miu sinh pham [7, 8]. Muc tiéu cua
chung t6i mong mudn st dung mot loai
mastermix cho gPCR trén ba hé thong nén can

dwa ra cac thong sd toi wu, chinh xac ciia ngudng
threshold trong phan mém phén tich sd liéu & ca
ba hé théng. Cac tiéu chi cho phép danh gia
ngudng threshold cho cac thiét bi real-time PCR
gom: i) Hinh dang cua duong cong huynh quang;
if) Gia trj Ct cua d6i ching duong da biét trudc
s6 ban sao cu thé caa LINE-Me va LINE-Ref; va
iii) Gid tri tuyén tinh R? va hiéu suat E nhan duoc
tir két qua phan tich duong hdi quy tuyén tinh.

DAu tién, chat luong cta cac duong tin hiéu
huynh quang SYBR Green (da hi€u chinh véi
ROX Dye) dugc kiém tra trén ba hé thong. Hinh
2 cho thiy duong cong khuéch dai & ba hé thong
déu ¢ dang dién hinh. M&i hé théng déu thé hién
dugc su phan tach riéng biét rd rang cac duong
tin hiéu huynh quang twong ing véi cac béc pha
lodng khac nhau ctia LINE-Ref va LINE-Me.
Puong threhold dugce str dung cao hon tin hiéu
nén, dudi pha bio hoa va thudc vao pha lity thira
cua duong tin hiéu huynh quang.
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QuantStudio™S5 Dx abCyclerQ (AIT Biotech)

N
I\

Hinh 2. Pudng cong tin hiéu huynh quang ctia LINE-Ref va LINE-Me dugc khuéch dai 1an luot trén ba thiét b
Applied Biosystems™ 7500 , QuantStudio™5 Dx, abCyclerQ (AIT Biotech).

Bang 5. Gia trj Ct trung binh ciia duong chuan LINE-Me va LINE-Ref trén cac hé thng real-time PCR

. ABI 7500 QuantStudio5 Dx abCyclerQ
Target | So ban sao
Ct SD N Ct SD N Ct SD N
106 16,377 0,363 12 16,595 0,166 12 16,570 0,246 15
LINE- 10° 19,799 0,343 12 20,064 0,269 28 20,017 0,403 16
Ref 10 23,233 0,379 12 23,494 0,195 30 23,308 0,304 25
108 26,620 0,538 12 26,984 0,278 29 26,728 0,392 23
10° 18,654 0,357 10 18,706 0,270 19 18,867 0,314 18
LINE- 10 22,088 0,316 12 22,320 0,332 33 22,381 0,350 19
Me 103 25,473 0,318 12 25,753 0,300 33 25,534 0,462 28
102 28,789 0,244 12 29,076 0,364 31 28,919 0,379 23
A B
30 30
254
. _ 25+
G O
H
o —= ABI 7500 © 04 = ABIT500
15+ —e— QuantStudio5 Dx —=—  QuantStudio5 Dx
—— abCyclerQ —— abCyclerQ
10 T T T T 1 15 T T T T 1
2 3 4 5 6 7 1 2 3 4 5 6

Log 10 nbéng do plasmid (ban sao/phan (ng)

Log 10 nbng dé plasmid (ban sao/phan (rng)

Hinh 3. So sanh céc gié trj Ct trung binh cta duong chuén LINE-Ref va LINE-Me
trén ba hé thong real-time khac nhau.
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Vé gia tri Ct ctia duong chuan LINE-Ref va
LINE-Me hién thi du6i dang gia tri trung binh
d6 léch chuan (SD) dugc trinh bay trong Bang 5.
Céc gia tri Ct ciia dai ndong do pha lodng tir
plasmid LINE-Ref va tir plasmid LINE-Me tuong
tu nhu nhau trén ba hé thdng, do dé do thi biéu
dién duong chuan LINE-Ref ciing nhu duong
chuan LINE-Me trén ba hé thong gan nhu tring
nhau (Hinh 3A, B).

Cubi cung, dé x4c nhan viéc didu chinh
ngudng threshold c6 anh huéng dén hiéu qua
khuéch dai PCR hay khong, ching t6i tién hanh

so sanh gié tri R, hiéu suat (E), Y-intercept. Trén
ca ba hé thong may, tat ca céc gia tri R? déu cho
két qua tot va gidng nhau (R>0,999). Hiéu suit
khuéch dai LINE-Me va LINE-Ref trén ba may
c6 sy khac nhau nhung khong chénh 1éch qua
5%; Delta Intercept ciing khéng c6 su Khac biét
qua Ion (Bang 6). Nhu vay, hiéu suat khuéch dai
trong qPCR khong bi anh huong va thay doi ¢
cac gia tri ngudong threshold tuwong thich véi tung
hé thong dam bao gia tri Ct cta hai duong chuan
giéng nhau trén ba hé thong.

Bang 6. So sanh sanh ngudng Threshold, Hiéu suat, Y-Intercept ciia duong chuén trén ba hé thong (1) Applied
Biosystems™ 7500, (2) QuantStudio™S5 Dx, (3) abCyclerQ

Nguwdng Threshold

Hiéu suét phén @ng

Y-Intercept Delta Intercept

1 2 3 1 2

3 1 2 3 1 2 3

LINE-Ref 2% 2% 4% | 96,13 | 94,56

97,76 | 36,88 | 37,35 | 36,35

LINE-Me 1% 1% 3% | 97,68 | 94,75

99,63 | 35,58 | 36,05 | 35,58

1,31 1,30 1,27

3.3. Ung dung vao chay mau bénh pham

40 p=0,9418

w
o
1

[
o
1

T + 1T
T 1 T

Mirc d6 methyl héa LINE-1 (%)
>
L

T T T
ABI 7500 QuantStudio5 Dx abCyclerQ

Hinh 4. D4 thi thé hién sy phan b ti 16 methyl hoa
LINE-1 ctia 50 mau cfDNA trén ba hé thong may.

Hiéu suat khuéch dai cua duong chuan
LINE-Me va LINE-Ref chénh léch khong vuot
qua 5%. Vi thé day 1a co so khi dé ching t6i ap
dung mé hinh Livak dé x4c dinh ti 16 methyl hoa
LINE-1 cua mau bénh pham véi diéu kién phan
ung real-time PCR nhu da néu.

Qua khao sat 50 mau cfDNA cua bénh nhan
ung thu phoi da xir If bisulfite va dugc chay lap
lai trén ba hé théng, ching tdi nhan thay gia tri
Ct LINE-Ref trung binh lan luot la 24,085 *
1,136, 23,579 + 2,076 va 23,751 + 2,318 tuong
uwng trén ABI 7500, QuantStudio5 Dx va
abCyclerQ. Gia tri Ct LINE-Ref ciia mau tuong
duong véi 10%ban sao cua plasmid LINE-Ref. Do
vay, chling toi quyét dinh sir dung mau chuan PC3
dé tinh ti 1& methyl hda caa cac mau bénh pham.

Két qua thir nghiém trén 50 mau cfDNA cua
bénh nhan ung thu phdi cho thay phan trim
methyl héa LINE-1 caa mau bénh pham trén ba
hé thdng lan luot 1a 15,73, 16,65, 16,87 (gi4 tri
median). Két qua thu duoc cho thiy su chénh
léch phan traim methyl hoa LINE-1 ctia mau bénh
pham trén ba hé thong may khéng cé su khéc biét
¢6 ¥ nghia thng ké (p=0,9418) (Hinh 4). Ca ba
hé thong may déu thich hop dbi véi viéc dinh
luong ty 1¢ methyl hod LINE-1.

4. Két luan

Chung 61 dé xac dinh ngudng threshold phu
hop trén ba hé thong may real-time PCR dam bao
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hiéu suat khuéch dai va hé sb tuyén tinh ctia phan
mg qPCR v6i cip moi LINE-Me va LINE- Ref
trén ba hé thong may la twong ddng v4i nhau (hé
sO tuyén tinh R?>0,999, hi¢u suat phan ung dat
95%). Nhu vay, v6i ngudng threshold cu thé,
chinh xéc, ty 1& methyl hoa LINE-1, diu chuan
tiém nang cho chan doan ung thu, déu co thé
phan tich trén ca ba thiét bi Applied
Biosystems™ 7500, QuantStudio  5Dx,
abCyclerQ (AIT Biotech).
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