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Abstract: Cancer screening is an important aspect of comprehensive health care, making a
significant contribution to reducing the risk of death and the cost of treating patients. Finding new
tumor markers with high sensitivity and specificity is a trend in the research activities in Vietnam as
well as all over the world. Long interspersed element-1 (LINE-1), a large proportion of repeating
DNA, is transposable to different positions in the genome. LINE-1 activity is controlled through
DNA methylation (the CpG is attached with CH3), whereby LINE-1 is highly methylated in normal
cells. However, in some types of cancer such as lung, breast, stomach, liver, rectum... changes in the
methylation status LINE-1 have been noticed. To study the methylation status of the LINE-1
sequence, we used a quantitative methyl-specific PCR technique. This method requires a standard
calibrator to quantify the rate of methylation. From the commercial methylated DNA (CpG
Methylated Human Genomic DNA, Promega), we cloned two regions of the LINE-1 promoter
corresponding to a reference sequence and an investigated one (target sequence) which are bisulfite
transformed. As a result, we have created two recombinant plasmids, pRef-LINE1 and pMe-LINEL1.
The plasmids were mixed at 10% of methylation and could be used as a standard control for
analyzing the DNA methylation of specimens from patients.

Keywords: DNA methylation, DNA repeating sequence, LINE-1, quantitative methyl-specific-PCR
(gMSP), tumor markers.

* Corresponding author.
E-mail address: vothithuonglan@hus.edu.vn

https://doi.org/10.25073/2588-1132/vnumps.4314
65



66 P.A.T.Duong etal./VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 38, No. 1 (2022) 65-73

Xay dung d6i chtimg chuén cho ki thuat gMSP xac dinh
ti 1¢ methyl hoa promoter LINE-1

Pham Anh Thuy Duong, Pham Thé Tung, Tran Thi Quynh Trang,
Luu Thu Phuong, V5 Thi Thuong Lan®

Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi
334 Nguyén Trai, Thanh Xudn, Ha Ngi, Viét Nam

Nhan ngay 03 thang 5 ndm 2021
Chinh sira ngay 6 thang 9 nam 2021; Chap nhan déng ngay 7 thdng 9 ndm 2021

Tém tit: Sang loc s6m ung thu 1a mdt khia canh quan trong ctia cham soc strc khoe toan dién, dong
gop mot phan dang ké trong viéc 1am giam nguy co tir vong va chi phi diéu tri cho ngudi bénh. Tim
ra cac dau an ung thu méi véi do nhay va do dac hi¢u cao dang la xu hudng trong hoat ddng nghién
clru & Viét Nam ciing nhu trén thé gi6i. C4c trinh tu lap phan b trong hé gen (Long interspersed
element-1, LINE-1) 1a DNA lap lai chiém ti 16 16n va c6 kha nang van dong dén céc vi tri khac nhau
trong hé gen (genome). Sy van dong ciia LINE-1 dugc kiém soat théng qua co ché methyl héa DNA
(phttc CpG duge gin thém nhom -CHa), theo d6 LINE-1 bi methyl héa cao & té bao binh thudng.
Tuy nhién, trong mot $6 loai ung thu nhu phéi, vi, da day, gan, tryc trang... sy thay ddi tinh trang
methyl héa LINE-1 di dugc ghi nhan. Dé nghién ctru tinh trang methyl héa cta trinh tu LINE-1,
chiing t6i st dung ki thuét real-time khuéch dai ddc hiéu methyl. Ki thudt nay can co dbi chung
chuin dé dinh luong ti 16 methyl hoa. Tir DNA methyl hoa thuong mai, ching t6i nhan dong phan
tir (tach dong) hai ving trong promoter cta LINE-1 tuong tng v&i hai trinh ty tham chiéu khong
chira CpG va trinh tu ¢6 6 vi tri CpG bi methyl hoa. Két qua chung t6i di tao ra duoc hai plasmid
tai t6 hop pREF-LINE1 va pMe-LINE1. Cac plasmid dugc mé vong dang thang, phdi tron theo ti 1&
10% methyl hoa va c6 thé duoc sir dung 1am ddi chimg chudn dé phan tich cac mau bénh pham.

Tw khod: methyl héa DNA, trinh ty DNA lap, LINE-1, khuéch dai dic hiéu methyl dinh luong
(qMSP), dau an ung thu.

1. Mé& dau

Methyl hoa DNA 1a co ché di truyén ngoai
gen, theo d6 gbc methyl (-CHs) dugc gin vao
cytosine trén phan tir DNA, lam thay déi hoat
dong nhung khong 1am bién dbi trinh tu cua gen.
O nguoi, hién tugng methyl hoa DNA xay ra &
cytosine ding trudc guanine trong phirc CpG,
phuc nay thudng tap trung ¢ vung promoter cua
gen dugc goi la ddo CpG (CpG island) [1, 2].
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Qua trinh methyl héa DNA dong vai trong quan
trong trong viéc duy tri chir€ nang binh thuong
cua té bao: wc ché gen gy khéi u (oncogene),
duy tri bat hoat nhidm séc thé X, trc ché cac yéu
t6 chuyén vi,... Khi sy methyl hoa dién ra bat
thuong s& dan dén nhiing bién d6i lam phat sinh
cac té bao &c tinh [3-5].

LINE-1 12 yéu té chuyén vi DNA, van dong
thong qua phién ma, tong hop cDNA va tich hop
vao cac vi tri khac nhau trong hé gen. Sy van
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dong cua LINE-1 dugc kiém soat thong qua co
ché methyl héa DNA. Trong té bao binh thuong
LINE-1 ch1ern ti 1¢ khoang 17% genome, bi gan
nhidu gbc CHs nén sy biéu hién va chuyén Vi
phién ma bj tc ché, do d6 gop phan duy tri su 6n
dinh cta ciu trac hé gen [6]. D3 c6 nhiu nghién
ctru cho thiy tinh trang methyl hoa LINE-1 ¢6
thé duoc xem 1a mot yéu t6 chan doan, tién lugng
trong cac loai ung thu khac nhau [7-9].

Ki thuat MSP dugc lya chon trong nhiéu
nghién ctru phan tich tinh trang methyl h6a DNA
do wu diém don gian, dic hiéu [10]. Tuy nhién
né chi cho phép két luan c6 hay khong co sy
methyl hda ma khong xac dinh duoc ti 1€ allele
bi methyl hoa (dai dién cho té bao 4c tinh) so voi
allele khong bi methyl hoa (& bao lanh). Dé khac
phuc nhugc diém nay, ki thuét dinh lugng real-
time PCR str dung SYBR green (hodc Tagman)
duoc ap dung, goi 1a ki thudt dinh lugng dic hiéu
methyl gqMSP [11]. Phuong phap pho bién dé
tinh ti 1¢ methyl hoa bang kT thuat gMSP 1a sur
dung mdt mau chudn biét trude vé ti 18 methyl
hoa, sau d6 thong qua cong thirc quy doi tuong
quan gitra cac gia tri nguong (Ct) thu duogc sau
khi thuc hién dé tinh ti 1& methyl h6a & mau quan
tam [12]. Mau chuén c6 thé 1a plasmid chira cac
trinh ty biét 15 vi tri C bi methyl héa hodc sir
dung cac DNA chuan dugc methyl hoa ¢ cac vi
tri C nho' enzyme methylase. Tuy nhién viéc sur
dung DNA methyl héa bang enzyme nay gay tén

kem kinh phi va thoi gian chuan bi, cling nhu sai
sO gilta cac lan thyc hién do ti 1& methyl héa
100% khong dé dang dat dugc. Boi vy, trong
nghién ctru ndy ching t61 mong mubn tao ra mot
mau chuan 13 t6 hop cua 2 plasmid tai t6 hop
dugc xay dung dya trén trinh ty dich can khao
sat tinh trang methyl hoa (trinh tu dich) va trinh
tw tham chiéu dai dién cho LINE-1 trong hé gen.
Thyc té, mau chudn dua vao plasmid duoc st
dung phd bién do dap tng duoc yéu cau 6n dinh,
d6 dac hiéu va do nhay phu hgp gitp danh gia
dung ti 1& methyl héa LINE-1 cia mau bénh
pham [11, 12].

2. Nguyén liéu va phwong phap
2.1. Nguyén li¢u

CpG Methylated Human Genomic DNA la
DNA hé gen trong nhan ctia nguoi dugc methyl
hoa toan bd cac vi tri CpG bang enzyme CpG
Methylase (M. Sssl) (Promega, Code N1231).

Genomic DNA tach tur miu md dic nén
(FFPE) dugc cung cdp bodi Phong thi nghiém
Sinh Y, Khoa Sinh hoc, Truong Pai hoc Khoa
hoc Ty nhién, Pai hoc Qudc gia Ha Noi.

Céc cap mdi duoc tong hop béi hing IDT véi
trinh ty va san phém khuéch dai duoc trinh bay
trong Bang 1.

Bang 1. Trinh tu c4c mdi st dung trong nghién ciru

Cap moi Mbi Trinh tu (5* - 3°)

San pham khuéch dai

Ref-F GTA AGG GGT TAG GGA GT

pGEM-T M13R

MIP Ref-R | TAT TTG GGT GGG AGT GA 85 bp
P Mel-F | CGG TTT AAG AAA CGG CGT .
Mel-R | AAC GAA ATT CCG TAA ACG P
Plasmid ~ |[M13F | GTAAAACGACGGCCAG 237 bp (trinh tu Mel) hodc 240

CAG GAA ACAGCT GTA

bp (trinh ty Ref)

2.2. Phuong phap

Xu li bisulfite DNA: Xt li DNA voi bisulfite
nham muc dich bién d6i C khong bi methyl hoa
thanh U trong khi cac C bi methyl hoa s€ gitt
nguyén. CpG Methylated Human Genomic

DNA va genomic DNA duoc xu li bisulfite vai
kit EZ DNA Methylation-Gold (Zymo Research)
theo hudng dan ctia nha san xuat.

K7 thugt MSP: phan iing PCR duogc thyc hién
v6i cap mdi MIP va MSP tir khuén DNA da duoc
xu li bisulfite, sr dung GoTaq Green Master Mix
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(Promega). Nong d6 mdi str dung cho mdi phan
ung 0,4 uM, luong khudn st dung 1a 2 pL san
pham sau xir li cho mbi phéan tng. Piéu kién cua
phan tmg: [95 °C 10 phut, 40 chu ki (95 °C 30 gidy,
59 °C 30 giay, 72 °C 30 gidy), 72 °C 5°]. San pham
dugc dién di trén gel polyacrylamide 8%.

Tach dong san pham PCR: san pham PCR
duoc tinh sach bang kit GeneJET PCR
Purification (Thermo Scientific), sau d6 duoc
tach dong bang kit InsTAclone PCR Cloning Kit
(Thermo Scientific)

Tach chiét va tinh sach plasmid: plasmid
dugc tinh sach bang kit GeneJET Plasmid
Miniprep (Thermo Scientific), sau d6 duoc cat
mé vong bang enzyme Scal (1 pg DNA, 1,5 pL
enzyme (10 U/uL) ¢ 37 °C trong 1 gio). Plasmid
dugc dién di trén gel agaros 1%. San pham dang
thang duoc tinh sach bang kit GeneJET Gel
Extraction (Thermo Scientific).

Xdc dinh s6 ban copy plasmid: ndng d6 DNA
duoc x4c dinh bang phuong phap do do hip thu &
budc song 260 nm trén may NanoDrop
(ThermoFisher). Dua vao ndng d6 va chiéu dai doan
DNA, sb ban copy duoc tinh theo cong thirc sau:

S5 ban copy = (Ax1000x9,11x104
copy/pL)/Y. Trong d6: 1 ng/pL cta 1000 bp
DNA = 9,1x10" ban copy/uL, A: ndng 46 DNA
plasmid, (ng/uL), Y: kich thudc plasmid da bao
gdm ca doan chén (bp).

Ki thudt real-time PCR: phan Gng real-time
PCR dugc thyc hien v6i cap mdi MIP va MSP tir
plasmid dugc cat mg vong sir dung GoTaq qPCR
Master Mix (Promega). Nong d6 mdi sir dung
cho mdi phan ung 1a 0,4 uM, luong khuon sir
dung 14 5 pL. Diéu kién phan tmg [95 °C 10 phut,
40 chu ki (95 °C 30 giay, 59 °C 30 giay, 72 °C 30
gidy)], tin hiéu huynh quang doc & budc 72 °C
30 giay.

Xac dinh ti 1¢ methyl hoa theo cong thurc
Livak [12]: AACt(mau) = ACt(mau) — ACt(mau
chuin), trong d6 ACt(miu) = Ct(MSP mau) —
Ct(MIP miu) va ACt(mau chuin) = Ct(MSP miu
chudn) — C(MIP mau chuan). Ti 1& methyl hoa
cia mdu = Ti 1¢ methyl héa miu chuin X
2—AACt(m§1u).

Tinh todn thong ké: phian mém Graphpad
Prism v9.0.0 (GraphPad Software LLC) dugc st

dung dé 1ap do thi va phan tich s6 liéu. Gia tri
p<0,05 dugc coi la cé y nghia thong ké.

3. Két qua va thao luin
3.1. Thiét ké va kiém tra tinh déic hiéu cia moi

Cap moi st dung cho ki thuat gMSP duogc
thiét ké dé xac dinh ti 18 methyl hoa ving giau
CpG nam trong trinh ty 5°-UTR cta LINE-1 (460
bp), dua trén trinh ty tham khao X58075.1 dugc
cong bd trén GenBank ciia NCBI, sir dung phan
mém Methyl Primer Express v1.0. (Applied
Biosystems). Cap mdi dic hiéu methyl (MSP
primers) va cip moi khong phu thudc methyl hoa
(MIP primers) 1an luot khuéch dai cac ving 306
— 388 bp (trinh tu khao sat — Mel) va 207 — 294
bp (trinh ty tham chiéu — Ref). Trong do, cap m01
MSP chura 3 vi tri CpG ¢ mo6i moi xubi va mdi
nguoc (Bang 1). Nguoc lai cap mdi MIP duoc
thiét ké ¢ vi tri khong c6 CpG. Nguyén li cta ki
thuat MSP dua trén qua trinh xur li bisulfite bién
cytosine khong bi methyl hoéa thanh uracine,
trong khi cytosine bi methyl hoa khong bién doi.
Do vay trong cac moi thiét ké, cac chit C trong
phuc CpG dugc gilt nguyén, con céac chir C khac
dugc doi thanh T. Dé kiém tra tinh dc hi¢u ctia
méi, chung t61 thyc hién phan tng PCR véi
khuén 1a genomic DNA ngudi trudce xu li va sau
xur 1i bisulfite. Két qua duoc biéu thi & Bang 2.

Bang 2. Két qua kiém tra tinh d3c hiéu cua cap

mdi MSP va MIP
DNA khéng DNA xur li
xur 1i bisulfite bisulfite
Cap mdi MSP | (-) (+)
Cap mdi MIP | (-) +)

Két qua trén cho thiy, cip mdi chung toi thiét
ké chi khuéch dai san pham sau khi genomic
DNA dugc xtt 1i bisulfite.

3.2. Tach dong trinh tw khdo sat va trinh tu
tham chiéu

CpG Methylated Human Genomic DNA
dugc xtr 1i bisulfite bang kit EZ DNA
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Methylation-Gold theo huéng dan cua nha san
xuat. San pham sau khi xtr i duoc khuéch dai vé6i
cip mdi MSP va MIP. Két qua dién di trén
agrose cho thiy cac bing san pham rd nét, kich
thudc gan 100 bp ding voéi thiét ké (Hinh 1A).
San phém PCR duoc tinh sach, sau do tung
san pham dugc dua vao vector pGEM-T bing
phan tmg ndi sir dung kit pPGEM-T Eseay PCR
Cloning Kit (Promega). Hon hop ndi duoc bién
nap vao dong té bao kha bién DH5a. Sang loc
trén moi truong chira khang sinh, ching t6i thu
duge cac khuan lac nhan plasmid tai td hop.
Kiém tra ngéu nhién 10 khuan lac cho mdi trinh
tu bﬁng cap mdi cua vector, chung t6i thu duoc

118 bp

72 bp

san pham véi kich thuéec mong doi (Hinh anh
khong thé hién). Chung t6i chon khuan lac s 2
(ctia trinh ty tham chiéu) va khuén lac s6 4 (cua
trinh ty dich) dé tach plasmid tai t6 hop (Hinh
1B), sau d6 giai trinh tu voi cap mdi cla vector
PGEM-T (Hinh 1C). Két quéa giai trinh ty cho
thiy cac chit C khong bi gin gbc CHs duoc
chuyén doi hoan toan thanh T trong khi cac chir
C ¢6 gan gbc methyl (CpG) van giit nguyén.
Piéu nay chimg to ching toi da thu dwoc cac
doan DNA chuén (Ref va Mel), dai dién cho
trinh tu tham chiéu va trinh tu dich cta LINE-1
bi methyl hoa sau khi bién doi bisulfite.

ERENEE

«— 4,6 kb
3,8 kb

B

ITTAGGGAGTTTTTTTTITCGAGTITAAAGAAAGGGGTGACGGACGTATTTGGAAAATCGGGTTATTTTTATTCGAATA

AoAA LA

J VA AIRAANTATRIA
] AAA (1 )

;! I\ i

R

- \ I y SIALNE L z
\AACGGCGTATTACGAGATTATATTTTATATTTGGTTGAGAGGGTTTTACGTTTACGGAATTTCGTT
1 » o 10 w n "

coaco

Vi R
AL ALIYS. A

‘(“\ ‘\ HJ‘L“\ "\ ;”\“U:“ F N

Hinh 1. Két qua tach dong trinh ty Ref va trinh tu Mel.

(A): San pham khuéch dai tir cip mdi MSP va MIP véi khudn 1a DNA chudn da xir li voi bisulfite. Lan (-): d6i
chimg am. Lan 1: san pham PCR véi cip moi MSP. Lan 2: san pham PCR v&i cap mdi MIP. Lan M: Thang
chuian DNA 100 bp. (B): San pham plasmid tai t6 hop trén gel agarose 1%. Lan 1: plasmid pRef-LINE1. Lan 2:
plasmid pMe-LINE1. Lan M: thang chudn DNA SY-4,6 kb. (C): Két qua giai trinh ty plasmid pRef-LINE1
(trén) va pMe-LINE1 (duéi).
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3.3. Xdc dinh hiéu sudt phan img va xdy dung
mau chudn

Chung t6i thu dwoc DNA plasmid chi yéu &
dang siéu xoan (Hinh 1B), trong khi nhiéu cong
bd cho thiy plasmid & dang thiang cho d6 nhay
cao hon [13]. Do vy, dua trén so do plasmid
PGEM-T, ching t6i lya chon enzyme Scal dé cat
mé vong. San pham dang thang duoc tinh sach
bang kit GeneJET Gel Extraction, sau d6 xéc
dinh ndng d6 bang phuong phap hip thu quang
phd & budc song 260 nm. Dua theo cong thirc
tinh s6 ban copy DNA, chung toi chuan bi cac
mAu plasmid pRef va pMel véi ndng d6 gbe 10°
copies/pL. Bé x4c dinh hiéu qua khuéch dai phan
{ng real-time PCR, chung t6i tién hanh xay dung
duong chudn hai plasmid pRef va pMel & cac
ndng d6 khac nhau véi 2 cap modi MSP, MIP. Thi
nghiém dugc 13p lai 5 lan dé danh gia do tin cay.
Tap hop két qua cac 1an l3p lai, chung t6i dung
dugc duong chuan cho hai phan tng khuéch dai
trinh ty tham chiéu va trinh tu dich (Hinh 2A,
Bang 3). Cac duong chuén dung duoc co hiéu
sudt 6n dinh trong khoang tir 90% — 105% va gi&
tri R? > 0,99, ching t6 phén (g real-time PCR
véi hai cdp mdi c6 hiéu qua khuéch dai tdt va 6n
dinh [14]. Hiéu sudt phan tng c6 sy chénh léch
khong dang ké (p>0,05), khong vuot qua 5%.
Day 1a co so dé chiang t6i sir dung cong thic 2
AACt 38 xac dinh ti 16 methyl hoa LINE-1 cua cac

40

30
s}
£ 20
=
(G}

10 —— pRef-LINE1

—=— pMe-LINEL
0 T T 1
0 1072 10M4 10%6

Néng dd plasmid (copies/phan (ng)

B

méau bénh pham [12]. Ngoai ra, duong chuan
gom 5 diém cho thay ki thuat qMSP chiing toi
dang st dung véi 2 cdp moi co thé dat duge
ngudng phat hién xudng tdi 10 ban copy trong
mdt phan tng. Piéu nay chimg t6 ki thuat nay co
d6 nhay tdt, c6 thé dinh luong duoc nhitng mau
bénh pham c6 lwong DNA thap nhu huyét twong.

Chung t6i phdi tron tao mau chuan co ti 18
methyl hoa 10%. Céc mau chuin dugc tao ra tir
cic nong do plasmid pRef-LINE1 va pMe-
LINE1 khéac nhau va b6 sung genomic DNA tach
tr mau v6i nong d6 1 ng/pL. Mdi mau chuan
duogc lap lai it nhét 4 1an trong cac lugt PCR khac
nhau. Viéc phdi tron genomic DNA tir miu mau
dé dam bao diéu kién phan tng véi khudn
plasmid xay ra gidng voi phan tmg v6i khudn
genomic DNA sau xtr li voi nhiéu trinh tu gay
nhidu trong dung dich. Can luu y DNA trudc va
sau xu li bisulfite c6 trinh tu hoan toan khac nhau
nén DNA chua xt li khong chira cac trinh tu
khuon cho PCR. Gia tri ACt (CtMel — CtRef)
ctia cac nhém mau dugce so sanh v6i nhau thong
qua kiém dinh ANOVA mét nhén t6 cho thay
khong c6 khac biét dang ké (Hinh 2B, Bang 4).
Gié tri trung binh cua 4 mau chuin thu duoc 1a
2,32+0,43 (p<0,0001). Nhu vy san pham dugc
tao ra tu hai plasmid cé thé dugc st dung lam
mau chuin dé dinh luong ti 16 methyl hoa trong
mAau bénh pham theo cong thirc 244t [12].

5
4-
- %7 1
3 ” ] Tr s T e
1
0 T T T 1
SC4 SC3 SC2 SC1

Cac mau chuan

Hinh 2. Déanh gi4 sy phi hop cta plasmid pRef-LINE1 va pMe-LINE1 dé str dung 1am mAu chuén.
A. Puong chuln cta plasmid pRef-LINE1 va pMe-LINE1. B: So sanh gia tri ACt ctia cdc mau chuén.
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Bang 3. Céc thong s6 cta dudng chuin

71

pRef-LINE1 pMe-LINE1
Phuong trinh hdi quy tuyén tinh Y =-3,546xX + 36,77 Y =-3,450xX + 35,26
Heé sb slope (d6 dbc) -3,546 -3,450
P cuia hé s slope <0.0001 <0,0001
Hiéu Suét phan ng real-time PCR 91,43% 94,92%
R? 0,9984 0,9998
Béng 4. Khao sét gi trj ACt ciia cic mau chuan 10% khac nhau
SC1 SC2 SC3 Sc4
(108 pRef-LINE1 + 10° | (105 pRef-LINEL +10* | (10%pRef-LINE1+ | (10° pRef-LINE1 +
pMe-LINE1) pMe-LINE1) 103 pMe-LINE1) 10% pMe-LINE1)
Trung binh 2,23 2,53 2,32 2,10
Do léch chudn 0,29 0,48 0,28 0,48
S6 1an lap lai 4 7 8 7

Bang 5. Khao sét ti 1& methyl héa LINE-1 & mau bénh pham sir dung mau chuan SC3

Ki hiéu mau Ct Ref CtMel | ACt(CtMel — CtRef) Ti 1& methyl LINE-1 (%)
CP1 21,00 22,70 1,70 16,65
CP2 19,47 21,12 1,65 17,22
CP3 19,39 21,33 1,95 14,07
CP4 25,65 26,93 1,28 22,25
CP6 20,60 22,71 2,11 12,56
CP9 24,98 26,29 1,31 21,89
CP11 23,33 25,11 1,77 15,85
CP12 28,48 29,83 1,35 21,23
CP14 21,74 23,25 1,50 19,15
CP15 20,42 22,60 2,19 11,89
KP1 20,70 22,84 2,15 12,24
KP2 19,50 21,45 1,95 13,98
KP3 23,43 25,25 1,81 15,41
KP4 22,70 23,84 1,14 24,65
KP5 21,49 22,83 1,34 21,36
KP6 20,57 22,50 1,93 14,24
KP7 21,93 23,75 1,82 15,36
KP8 29,49 31,32 1,83 15,27
KP9 21,87 23,63 1,77 15,93
KP10 24,11 25,59 1,48 19,35




72 P.A.T.Duong etal./VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 38, No. 1 (2022) 65-73

3.3. Khao sat ti ¢ methyl hoa LINE-1 ciia mau
bénh pham

Qua khao sat mot s6 miu bénh phim
(genomic DNA tach tr mau FFPE) di xu li
bisulfite, chiing t6i nhan thay gia tri Ct Ref trung
binh 13 22,5+2,83 (Bang 5), twong duwong voi 104
copies ctia pRef-LINE1. Do vay, chiing t6i quyét
dinh sir dung mau chuén SC3 dé tinh ti 1& methyl
hoa ctia cac mau nay. Két qua thir nghiém trén
10 miu bénh ung thu phéi va 10 mau bénh phoi
thong thuong cho thay ti 18 methyl hoa nim trong
khoang 11,89% — 24,65%, trong d6 ti 1€ trung
binh ciia nhém bénh 1a 16,78+3,82 thép hon ti 1é
trung binh nhém chang 1a 17,27+3,79 (Bang 5).
Do s6 mau con it nén sy khac biét nay chua co y
nghia thong ké. Két qua ban dau cho thiy SC3 1a
mAau chuan phu hop dé st dung cho cac nghién
ctru tinh trang methyl hoéa trinh tu lap LINE-1 &
bénh nhan ung thu phi.

4. Két luan

Ching t6i di thiét ké dwugc 2 cip moi
khuéch dai trinh tu tham chiéu cho LINE-1 va
trinh ty dich nham khao sat tinh trang methyl
hoa LINE-1. Bang ki thuat tach dong chiing toi
da tao ra dugc hai plasmid tai t& hop pRef-
LINE1 va pMe-LINE! chira doan DNA chuan
dai dién cho hai trinh ty trén cua LINE-1 bi
methyl hoa sau khi bién ddi bisulfite. Phdi tron
hai plasmid, chiing t6i c6 dugc mot mau chuin
st dung cho ki thuat gqMSP. Céc thong s thu
duoc v6i dudng chuan cua hai plasmid va sy
6n dinh ACt ctia mau chuan cho thiy chiing toi
c6 thé sir dung miu chudn nay dé tinh ti 1¢
methyl héa LINE-1 trong mot s mau bénh
pham theo cong thirc 2744C,
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