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Abstract: In the mammalian genome, DNA methylation occurs at the cytosine in CpG complexes.
Changes in genomic DNA methylation status, reflected by the CpG methylation status of the
retrotransposon Alu elements, are closely related to the initiation and development of cancer.
Abnormalities in Alu methylation have been documented in many early-stage tumors where the Alu
methylation level correlates with cellular malignancy. Therefore, the assessment of Alu methylation
level as a biomarker for early diagnosis and prognosis has been of interest in many types of cancer.
Our study aims to investigate the nucleotide positions on the CpG-rich sequence of Alu for the design
of primers used for quantitative methylation-specific PCR reaction (¢qMSP). Using two primer pairs
designed from the 5' Alu region for analysis of the Alu methylation level in 25 pairs of
cancer/adjacent tissue samples of Vietnamese patients with breast cancer, we find out the primer
pair that significantly distinguished the Alu methylation status between cancer and adjacent tissue
samples. Selecting the right gMSP primer pair will facilitate the profiling of Alu methylation levels
in breast cancer samples when compared with non-cancerous samples, thereby determining its
potential in becoming an epigenetic marker for early diagnosis, prognosis as well as in supporting
breast cancer treatment to be more effective in Vietnam.
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Lua chon vi tri thiét ké moi cho phan tng gMSP dé phan tich
muc d0 methyl hoa Alu & bénh nhan ung thu va Viét Nam

Tran Thi Quynh Trang, Pham Thé Tung, Nguyén Thi Than, V& Thi Thuong Lan”

Truwong Dai hoc Khoa hoc ty nhién, Dai hoc Qudc gia Ha Noi,
334 Nguye:n Trai, Thanh Xuan, Ha Noi, Viét Nam

Nhan ngay 10 thang 7 ndm 2023
Chinh stra ngay 17 thang 10 ndm 2023; Chap nhin dang ngay 08 thang 12 nam 2023

Tém tit: Trong bo gen dong vat c6 vi, methyl hod ADN xay ra & cytosine trong phic CpG. Thay
doi trang thai methyl héa ADN h¢ gen lién quan chat ch& dén sy phét sinh, phét trién ciia ung thu va
duoc phan anh théng qua t|nh ‘trang methy! hoa CpG cua yéu t6 van dong Alu do c6 dén 23% CpG
cua hé gen c6 mat trong yéu té nay. Bat thuong methyl hda Alu da duoc ghi nhan ¢ nhidu khdi u tir
giai doan sém, mtc d6 methyl héa Alu tuong quan véi trang théi &c tinh cua té bao. Do d6, viéc
danh gia mirc d6 methyl héa Alu nham phuc vu cho chan doan sém va tién lwong da dwoc quan tam
& nhiéu loai ung thu, trong d6 ¢6 ung thu vii. Nghién ciru cta chiing t6i nham khao sat vi tri thiét ké
mbi trén trinh ty gidu CpG cua Alu dé str dung cho phan tng real time PCR dac hiéu methyl héa
(quantitative Methylation Specific PCR-qMSP) cho phép danh gia dugc su thay d6i methyl héa Alu
& 25 cap mau mo ung thu/lién ké cua bénh nhan ung thu v tai Viét Nam. Véi 2 cap moi thiét ké &
ving 5° Alu, chdng t6i lya chon dwoc cap mdi cho phép xac dinh tinh trang methyl héa Alu khac
nhau giita mau mé ung thu so véi mau lién ké. Két qua nay tao diéu kién dé 1ap hd so so sanh murc
d6 methyl héa Alu trong mau ung thu vii véi mau khong ung thu, tir d6 xac dinh tiém nang tré thanh
dau chuan di truyén ngoai gen cuia Alu trong sang loc, chan doan som, tién luong ciing nhu hd trg
diéu tri ung thu vii cach hiéu qua hon & nuéc ta.

Tir khéa: methyl héa Alu, ung thu va, cap moi qMSP.

1. Mé diu

Thay d6i trang thai methyl ha ADN 1a mot
co ché quan trong cho su khoi phat, duy tri va
tién trién cua ung thu [1]. Qué trinh methyl hoa
ADN ctia dong vat ¢6 va chu yéu xay ra dudi
dang bd sung cong héa tri nhom methyl vao
nguyén tir carbon s6 5 cla cytosine trong phirc
hai nucleotide 5° -CpG- 3 nho DNA
Methyltransferase [2]. Methyl hda CpG 1a co ché
kiém soat biéu hién cua gen [1]. Methyl hoa
ADN c6 thé thay d6i cac con duong truyén tin
hiéu lién quan dén cic qua trinh nhu chu ky té
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bao, stra chira ADN, tang truong va tang sinh té
bao [1]. Do do, réi loan trong qua trinh methyl
héa ADN c6 thé dan dén giam biéu hién cia gen
{rc ché khdi u hoic ting cuong sy biéu hién cua
gen gy ung thu, gbp phan vao su phat sinh va
phat trién ctia ung thu [1].

Bén canh vai trd diéu hoa biéu hién gen,
methyl héa ADN con tham gia vao duy tri tinh
on dinh cta hé gen. Methyl hoa CpG da duoc
chimg minh 13 co ché bat hoat qua trinh phién ma
ctia cac yéu t6 ADN van dong, qua d6 ngin can
chung chuyén vi sau khi duoc phién ma nguoc
[1]. Theo chu giai gan ddy nhat ciia hé gen nguoi
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(hgl9), yeu t6 van dong Alu 1a trinh tu lap lai
nhiéu nhét, v6i hon 1,2 tridu ban sao trong mdi
bo gen ludng bdi, twong tng chiém khoang
10,7% ADN h¢ gen [3]. Dang chu y 1a hon 23%
tong s6 vi tri CpG ciia hé gen nam trong trinh ty
ctia Alu va Alu dugc phan b & ca trong céu tric
gen va vung ngoai gen [1, 3]. Do do6, tinh trang
methyl hoa CpG ctia Alu ¢ thé dai dién cho tinh
trang methyl héa ADN ctia toan hé gen va c6 lién
quan mat thiét voi trang thai té bao [3]. Cho dén
nay, methyl hoa bét thuong & Alu da dugc dé cap
téi nhu mot hién tuong xady ra s6m & nhiéu khoi
u va muc d¢ methyl héa Alu c6 lién quan tdi
trang thai ac tinh ctia khdi u [3-5]. Trén co s& do,
viéc danh gia mirc d0 methyl hoa Alu la mot
hudng tiép can quan trong cho chan doan som va
tién luong ung thu [3]. Dic biét, Alu c6 hon 10°
ban sao trong khi gen don ban chi c6 2 ban sao
trong 1 té bao. Vi vay, chi can mot lugng rat nho
mau bénh phdm khéng xam 14n, vi du chi can 0,5
mL mau ngoai vi, cling cho phép phat hién Alu
trong khi phai can dén 8-10 mL mau dé phat hién
su ¢6 mat cua gen don ban [6]. Methyl hoa Alu
hién di duoc nghién ctru & nhiéu loai ung thur,
nhu ung thu vu, ung thu dai trang, ung thu da
day, ung thu biéu mo vom hong. Két qua cho
thay mdi lién hé dang chu y gitra mirc d6 methyl
hoa Alu véi nguy co ung thu [5, 7-9]. Vi vay, xac
dinh sy thay d6i mirc d6 methyl hoa Alu duoc
xem 1 chi thi chan doan ung thu ¢6 tinh kha thi
cao va quy trinh chuén dinh luong ty 1¢ methyl
hoa Alu dang duoc hoan thién dé sém dua vao
xét nghiém can lam sang [6-8].

Hién nay, ung thu vu 12 loai ung thu phd bién
nhit va 1a nguyén nhan gy tir vong hang dau &
phu nir trén toan thé gigi [10]. Dit liéu khao sat
nam 2020 cho thdy ty 18 mic ung thu vi ctia phu
nir & cac nudc phat trién cao hon 88% so véi phu
nir & cac nudc dang phat trién. Tuy nhién, ty 18
tir vong do ung thu va cua phy nit séng & nhom
nudce dang phat trién lai cao hon 17% so v&i
nhimg nguoi séng ¢ nhdm nudce phat trién [10].
Xu huéng trai nguge vé hai ty 1¢ nay lién quan
t6i kha ning tiép can voi cac chuong trinh sang
loc dé dugc phat hién va diéu tri ung thu kip thoi
[10, 11]. O Viét Nam, ty 1¢ mac ung thu vi da
tang nhanh trong nhimng thap ky gin day. Theo

bao cao nam 2020 cta Co quan Nghién ctru Ung
thu Qudc té, ude tinh c6 khoang 21.555 ca méc
maoi voi 9345 truong hop tr vong ¢ Viét Nam,
khién ung thu va tr thanh loai ung thu phd bién
nhat va 1a nguyén nhan thir tu gy tr vong lién
quan dén ung thu ¢ phy nit Viét Nam [10, 11].
Boi vay, trong nghién ctru nay, chiing t6i dat muc
tiéu khao sat mirc o methyl hoa Alu & bénh nhan
ung thu va Viét Nam bang ky thuat dinh luong
dac hiéu methyl qMSP. Dya trén lich st tién hoa,
céc yéu té Alu duoc phan loai thanh ba phan ho
chinh 1a AluJ, AluS va AluY. Trong s d6, AluY
la phan ho tré nhit van hoat dong va c6 ty 1¢
chuyén vi cao nhét trong hé gen ngudi [3]; vi vay
nghién ctru nay dat muc dich lua chon vi tri thiét
ké mdi dwa vao trinh tu bao thi cta AluY. Cac
moi phai thiét ké & ving giau CpG, dam bao tinh
dac hiéu phan biét trinh ty Alu bi methyl hoa voi
khong bi methyl hod, phan anh duogc su bién
dong vé mirc d6 methyl héa Alu giita mau mo
ung thu v so v6i mau mo lién ké. Lua chon dugc
ciap moi QMSP phu hop sé tao didu kién cho viée
1ap ho so so sanh mirc d6 methyl hoa Alu trong
mau md ung thu vi vdi mé khong ung thu, tir d6
xac dinh tiém nang cua Alu tro thanh déu chuan
di truyen ngoai gen (epi-biomarkers) trong sang
loc, chan doan s6m, tién lugng ciing nhu hd tro diéu
tri ung thu vt mét cach hiéu qua hon ¢ nudc ta.

2. Nguyén liéu va phuong phap
2.1. Thu mdu

Mau mé ung thu va lién k& duoc thu nhan tir
25 bénh nhan mac ung thu vi da duoc phén loai
mo bénh hoc tai Bénh vién Quan y 175 trong
nam 2022. Nghién ctru da duoc phé duyét boi Uy
ban Pao duc cua Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam (03-2020/NCHG-HDDD).

2.2. Tiach ADN tong s6 va xir i ADN véi bisulfite

ADN tong s6 duge tach chiét tir cAC miu
bénh phdm theo hudng dan cua b kit DNeasy
Blood & Tissue Kit (Qiagen). Nong d6 ADN
dugc do biang may do Qubit4 Fluorometer
(Thermo Fisher Scientific) va 0,5 ng ADN tong
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sd dugc xtr li véi bisulfite bang bo kit EZ DNA
Methylation-Gold TM kit (Zymo Research).
Hoa chit nay cho phép chuyén ddi cac cytosine
khong bi methyl héa thanh uracil trong khi cac
cytosine bi methyl hoa duoc gitt nguyén [12].

2.3. Thiét ké maoi

Cac mdi dic hiéu cho Alu bi methyl héa dugc
thiét k& dé nhan biét trinh ty khudn chua cac
CpG sau xt i bisulfite. Cac mdi duogc thiét ké
dua vao trinh tu bao thu caa AluY [2]. Hai mdi
xudi dugc thiét ké dé nhan biét cing mot ving
trinh ty bao thu & ving 5° cia yéu t& Alu, chi
khac nhau vé d6 dai cua moi. Hai mdi xudi nay
dugc két hop riéng r& voi mot moi nguoc thiét ké
cach 2 moi xubi 20-24 nucleotide. Trinh tu moi,
kich thudc san pham khuéch dai va diéu kién
gMSP duoc trinh bay trong Bang 1.

2.4. Xac dinh tinh ddc hiéu ciia c&c moi khuéch
dai Alu bi methyl héa

Pé dam bao cac cip moi thiét ké didc hidu vaoi
Alu sau xtr 1y bi methyl hoa (chtra CpG c6 C bi
methyl ho) khong bét cip nham véi Alu chua
xtr 1y (giau CpG), 0,5 ng ADN tong s chua xir
li bisulfite dugc st dung lam khudn trong phan
ung PCR véi GoTaq G2 Colorless Mastermix
(Promega) va cac cip moi thiét ké & muc 2.3. Dbi
ching am khong sit dung ADN, ddi ching
duong st dung khuon la plasmid pAlu-Me mang
doan chén 1a trinh tur Alu bi methyl ho4.

2.5. Xdy dung mau chudn sir dung céc plasmid
tdi to hop

Mirc d6 methyl héa Alu duge tinh bang cong
thire Pfaffl voi yéu cdu phai ¢6 mot mau chuin
da biét ty 18 Alu bi methyl hoa [13]. Mau chuan
duoc sir dung trong nghién ctru 1a mau tron cua
plasmid ti t6 hgp c6 mang doan chén ciia trinh
tu tham chiéu LINE-1 (pLINE-Ref) va plasmid
mang trinh tw Alu bi methyl hoa (pAlu-Me).
Plasmid pLINE-Ref dugc cung cap boi phong thi
nghiém Sinh Y, Khoa Sinh hoc, Truong Pai hoc
Khoa hoc Tu Nhién, Pai hoc Quéc Gia Ha Noi,
dugc mo ta trong nghién ctu trudc day [14].
Trinh ty Alu bi methyl hoa da dugc tich dong

bang CloneJET PCR Cloning Kit (Thermo
Scientific). Puong chuan dugc xay dyung tir dai
pha lodng bac 10 ctia mau chuan cho phép Xac
dinh hiéu suat khuéch dai (E value), hé ) tuyén
tinh (R? value) ctia timg cap moi va xac dinh cac
gid tri Ct ngudng. Mau bénh pham cé gia tri Ct
nam ngoai giéi han s& khong dugc st dung.

2.6. Phdan ung dinh luong ddac hiéu methyl
(gMSP)

gMSP str dung 2 pL. ADN sau xir li bisulfite
lam khubn va SsoAdvanced Universal SYBR
Green Supermix (Biorad) véi téng thé tich 20 pl
cho mét phan Ung. M&di mau ADN dugc thuc
hién 3 phan tmg, gdm 2 phan tng véi 2 cip mdi
dédc hiéu cho Alu bi methyl hoa va 1 phan ung
khuéch dai trinh tu lap LINE-1 dai dién cho ADN
sau xu ly bisulfite. Trinh tu LINE-1 da dugc chon
1am trinh ty tham chiéu dé tinh dinh lugng tuong
d6i ty 1& methyl hoa Alu theo cong thirc Pfaffl
[2, 13, 15].

2.7. Binh luong ty I¢ methyl hoa Alu theo cong
thuc Pfaffl [13]

Mirc d6 methyl hoa Alu dugc tinh toan bang
cong thirc Pfaffl nhu sau:

ACt control-sample
. (Etarget) target ( ple)

0 —0
A)Mesample YoMe control (Erer) ACtpef(control-sample)

Trong d6, %Mesample VA %Mecontrol 1an Tugt 12
phan trim methyl hoa Alu & mau bénh phiam va
d6i ching, Erarget VA Erer 1an luot 14 hé s6 khuéch
dai trong phan tmg qMSP khi sir dung cap mdi
dac hiéu cho Alu bi methyl hoa va trinh ty tham
chiéu LINE-1. Gi4 tri ACturget (cOntrol-sample) =
Ct & mau chuan - Ct & miu bénh pham, khi str
dung cip mdi dic hiéu cho trinh ty Alu bi methyl
hoa. Tuong tu, ACter (control-sample) = Ct ¢
mAu chuén - Ct miu bénh phém, khi stir dung cap
mdi ddc hiéu véi trinh tu tham chiéu LINE-1.

2.8. Phdn tich thong ké

S6 lidu duoc xir Iy bang phan mém Microsoft
Office 365 (Microsoft), sau d6 dugc phan tich
bang phan mém GraphPad Prism 8.0.1
(GraphPad Software LLC). Trong tit ca biéu do
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hop, ti 1¢ methyl hoa Alu dugc biéu thi dudi dang
Turkey, gom gia tri trung vi va cac khoang tir
phan vi cua tap dir liéu. Phép phan tich hdi quy
tuyén tinh don gian dugc dung dé dung duong
thang twong tmg qua cac gia tri Ct, tir 46 xac dinh
gia tri d6 doc ctia duong chuan va cac gia tri Ct
ngudng phi hop nhét. So sanh mirc 46 methyl
hoa Alu khi st dung hai cdp moi gitra hai nhém

mau theo cip (nhém mau ung thur va nhém mau
lién k&) dugc thuc hién nho kiém dinh
Wilconxon matched-pair signed rank test khi cac
nhém miu khong tuan theo phan phdi chuan
hodc kiém dinh Paired t test khi cac nhom mau
déu tuan theo phan phdi chudn. V&i tit ca cac
phan tich thong ké, gia tri p <0,05 dugc coi 1a c6
y nghia.

Bang 1. Cac mdi va diéu kién qMSP sir dung cho muc dich x4c dinh ti 16 methyl hoa Alu

Y Trinh tu moi Ki hiéu cap moi va kich thudc S A
Tén moi s a» \ % , bieu kién phan tng
(5°-3%) san pham PCR tuong tng
Alu-Me-F1 | tagtattttgggaggtcgagge Cap mdi P1 95 °C 2 pht, (95 °C 15 giay,
o x o Y
Alu-Me-R caacgtattaaccaaaataatctcg 72 bp 50 mai 59°C 30 gla}y, 72 C 30.9'61}/)
Cap moi P2 X 40 chu ky. Poc tin hiéu ¢

Alu-Me-F2 | attttgggaggtcgaggegggce 68 bp 72°C.

FSPUS] SIS RETSY PRINP RSPpu) P] Y SR [ [Pl [PRR) RG] PSP [SPPrY PRSOS) (FOSI) FRPn) RN PP IS S]] [P [RSPON PRRR R N

5 15 25 35 45 55 65 75 85 95 105 115 125

AluYas GGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCAC-GAGGTCAGGAGATCGAGACCATCCCGGCTAAAACGGTGAAACCCCGTCTCTACTARAAATACAAAAA
AluYa8 GGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACT TTGGGAGGCCGAGGCGGGCGGATCAC-GAGGTCAGGAGATCGAGACCATCCCGGCTARAACGGTGARACCCCGTCTCTACTAAAACTACAAAAA
AluYb8 GGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGTGGATCA-TGAGGTCAGGAGATCGAGACCATCCTGGCTAACAAGGTGARACCCCGTCTCTACTAAAAATACAARAA
AluYb9 GGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACT TTGGGAGGCCGAGGCGGGTGGATCA-TGAGGTCAGGAGATCGAGACCATCCTGGCTAACAAGGTGAAACCCCGTCTCTACTAAAAATACAAAAA
AluYc GGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCAC-GAGGTCAGGAGATCGAGACCAGCCTGGGCAACACGGTGARACCCCGTCTCTACTAAARATACAARAA
AluYc3 GGCCGGGCGCGGTGGCTCACGCT TGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCAC-GAGGTCAGGAGATCGAGACCAGCCTGGGCAACACGGTGAAACCCCGTCTCTACTAAAAATACAARAA
AluYc5 GGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCAC-GAGGTCAGGAGATCGAGACCAGCCTGGGCAACACGGTGARACCCCGTCTCTACTAAAAATACAAAAA
AluYds GGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCAC-GAGGTCAGGAGATCGAGACCAGCCTGGGCAACACGGTGARACCCCGTCTCTACTAAARATACAAAAA
AluYe5 GGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCAC-GAGGTCAGGAGATCGAGACCATCCTGGCTAACACGGTGARACCCCGTCTCTACTAAAAATACAARAA
AluYe6 GGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCAC-GAGGTCAGGAGATCGAGACCATCCTGGCTAACACGGTGARACCCCGTCTCTACTARARATACARRAA
AluYhS GGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCAGAGGCGGGCGGATCA-TGAGGTCAGGAGATCGAGACCATCCTGGCTAACGCGGTGAAACCCCGCCTCTACTARAAATACAAAAA

AluY consensus

GGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACTTTGGGAGGCCGAGGCGGGCGGATCACTGAGGTCAGGAGATCGAGACCATCCTGGCTARCACGGTGARACCCCGTCTCTACTAAAAATACAAAAA
&

<

Alu-Me-F1 Alu-Me-R

Alu-Me-F2

Hinh 1. Vi tri ctia cac cap mdi dic hiﬁu cho CpG bi methyl hoa ¢ trinh tu bao thu ctia phan ho AluY. Thong tin
cac trinh tu cua phan ho AluY duoc tong hop va tao ra trinh tw consensus thong qua cong cu ClustalW. Cép moi
methyl dugc thiét ké bo sung gan nhu hoan toan vai trinh ty dai dién cta céc trinh ty AluY, dam bao phan tich

3. Két qua va thio luin
3.1. Tinh ddc hiéu cua cdc cdp moi

Pé thiét ké cac mdi dac hiéu cho phén ho
AluY, phan ho tré nhét van hoat dong va c ty 1&
chuyén vi cao nhit trong hé gen ngudi [3], cac
trinh tu AluY trong Ngan hang dir li¢u duoc so

sanh dé tim

thiét ké cac m(“)i‘nhu: trinh by trong Bang 1
(Hinh 1). Cac moi nay c6 C bién do6i thanh T

dugc phan 16n cac bién thé ciia AluY bén trong hé gen.

nhung C trong phtic CG dugc gitt nguyén , nhu
vay dac hiéu cho AluY sau xir 1y bisulfite va bi
methyl hoa.

Tinh dic hiéu cta cac moi chi khuéch dai
ADN sau xtr li bisulfite ma khong khuéch dai
ADN chua xur 1y dugc chiing minh khi ADN
trude va sau xir ly duge lam khudn trong phan
g PCR. M&i cip moi dugc thuc hién voi 3 mau
ADN tong s6 khac nhau. Két qua Hinh 2 cho
thdy ca hai cip mdi déu khuéch dai san phdm
dich dic hidu v6i khuon plasmid tai to hop va

ra cac vung bao thad, tir d6 lam co s&
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cho két qua am tinh voi khuén 1a ADN trude xir cho trinh ty AluY bi methyl hoa da trai qua xt

li. Nhu vay, két qua PCR da xac nhan rang hai Ii bisulfite.

cadp moi P1 va P2 dugc thiét ké danh riéng

Cip mdi P1 Ciip mdi P2
f A 1 r . A}
) Ml M2 M3 (+) M ) Ml M2 M3 (4) M
; 250 3l 250

200 200
150 150
100 100
72 68
50 50

Hinh 2. Két qua dién di san pham PCR kiém tra tinh dac hiéu cta hai cip mdi P1 va P2 sir dung 0,5 ng ADN
chua xir 1i bisulfite. Mi cap mdi dugc thyc hién voi 3 mau ADN tong s6 chua xir Iy (M1-M3). Mau (-): dbi
chimg 4m khong c6 ADN khudn, mau (+): d6i ching duong sir dung plasmid tai t6 hgp mang doan chén Alu bi
methyl hod. M: thang chudn 50 bp (Thermo Scientific).

A B Cc

304 304 304

254 25+ LN 25+

\\
N
- = D -
8 20 & 20 X S 20
\i
Y =-3,574*X + 36,14 Y =-3,581*X + 35,70 \\\ Y =-3,444*X + 34,73
159 R?=0,9995; E = 90,46% 151 R?=0,9979; E = 90,22% N 15  R?=0,9998; E = 95,15%
10 T T T 1 1 T T T 1 10 T T T 1
(] 2 4 6 8 [} 2 4 6 8 0 2 4 6 8
Néng do cha plasmid (ban sao/phan ing) Néng dd cuia plasmid (ban sao/phan rng) Néng d¢ cua plasmid (ban sao/phan irng)

Hinh 3. Phén tich hiéu suat khuéch dai (E) va hé sb tuyén tinh (R?) cua phan tng qPCR. Dai ndng d6 plasmid
pAlu-Me duoc khuéch dai véi cap moi P1 (A) va cap moi P2 (B). Dai nong do plasmid Ref-LINE duoc khuéch
dai véi cap moi dic hiéu cho LINE-1 sau xur Iy (C). Buong chuén duoc xay dung dua trén cac gia tri Ct, st dung
phan tich hoi quy tuyén tinh don gian. Mdi diém ciia duong chuan dwoc lap lai it nhét 3 1an va do 1éch chuin
duoc biéu thi béng cac thanh sai s.

3.2. Hiéu sudt khuéch dai va hé sé tuyén tinh cia dung plasmid pRef-LINE-1 twong tu nhu da
phan img gPCR cong bo [14]. Cac thong so E va R* clia cac
\ , , duong chuan nay phu hop véi cong thirc Pfaffl

bé xac dinh hi¢u suat khuéch dai cua 2 cap dé tinh ty 1¢ methyl héa Alu [13].

mdi P1 va P2, plasmid pAlu-Me duoc pha lodng 5
bac 10 d lam khuén cho phan tng qPCR. Két 3.3. Phén tich mitc dg methyl hoa Alu trong mau

quéa biéu dién trén Hinh 3 cho thay gia tri Ct mé ung thie vit va mau mo lién ké

twong tmg véi dai ndng d¢ plasmid pAlu-Me véi B , o
2 cidp mdi déu dat hiéu suat khuéch dai >90% va T}qlay‘dm mtre do metAhyl ’hoa Alug vung giau
hé s6 tuyén tinh R?>0,99. Hiéu sut khuéch dai CpG ¢ ving 5° dugc phan tich Cho 25 cap mau

(E) va hé sb tuyén tinh (R?) cta duong chudn sq MO tuoi ung thu vii, moi cap gom mau khoi u
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(UT) va mau lién ké (LK). Ti 1& methyl hda Alu
& tat ca cac mau vi cao hon rd rang khi st dung
cap moi P2 so v6i cap mdi P1 véi p < 0,0001
(Hinh 4A). Trong khi cip mdi P1 chua cho phép
xéc dinh sy thay d6i mirc d6 methyl hoa Alu c6
¥ nghia thong ké giita 2 nhom méu v{ (voi p =
0,2996, Hinh 4B) thi cip mdi P2 cho két qua ti
1¢ methyl hoa Alu cao hon déng ké & mau ung

>
w

thu so v6i mau lién ké (p = 0,0210, Hinh 4C). Xu
hudng methyl hoa Alu tuong tu cling tung dugc
ghi nhan ¢ nghién ciru trude day vé khoi u co
xuong [4]. Tuy nhién, sb lugng mﬁu phan tich
con it (25 cap mau) 1a mot ydu t6 tac dong dén
so liéu thong ke. Téang s6 mau phén tich v6i cap
mdi P2 1a cong viée can lam tiép theo.

% % % %k ns *
1000 — 80— — 1000 —
3 = =
S 800- s s _
= S 60 I 750
@ (5] _M
2 600 2 2 T
£ 2 40 T T 500
©@ 400 ® ]
£ £ £
g S 20 S 250-
o 200 o o
J R 3
= = J_ = -
0 0 T 0 T T
LK uTt LK
Cip mébi P1 Cap méi P2

Hinh 4. Methyl héa ving 5° cua Alu & mAu ung thu va. Ti 1€ methyl héa Alu ¢ tat ca cac mau va khi str dung cap
mdi P2 cao hon rd rang so véi khi sir dung cap mdi P1 (A). Methyl héa Alu & mau ung thu (UT) so vé6i mau lién
ké (LK) khong thay déi khi str dung cip mdi P1 (B) nhung sai khac c6 ¥ nghia théng ké khi st dung cap moi P2
(C). Kiém dinh Wilcoxon matched-pairs signed rank test duoc st dung dé so sanh su khac biét ciia 2 nhém mau
khong tudn theo phan phdi chuan (A, B) va nguoc lai, st dung kiém dinh Paired t test khi cac nhém méau déu
tuan theo phan phdi chuén (C), (*) p <0,05, (****) p < 0,0001, ns - khong cé y nghia thong ké.

Su bién dong trong mirc do methyl hoa Alu
ctia cing mot mau ADN khi xac dinh boi hai cip
mdi c6 thé duoc giai thich boi su khac biét trong
thiét ké ctia hai mdi xudi Alu-Me-F1, Alu-Me-
F2 chi khac nhau 5 nucleotide ndm phia du tan
cling 3’ ciia moi c6 thém CpG. Su khéc biét nay
da dugc ching minh 1a ¢6 tac dong quan trong
t6i kha nang tuong tac cia mdi véi mach khuon
[16]. Ngoai ra, thém 1 vi tri CG ¢ dau 3’ ciia moi
xudi thir 2 ¢6 thé gitip mdi ndy c6 kha ning bam
v6i mach khuon tét hon, bam voi nhiéu bién thé
Alu hon khi CG nay bi methyl hoa, do d6 xac
dinh tinh trang methyl hoa Alu trong hé gen &
mirc téng quat hon [16]. Trong mot t& bao, sb
ban sao ctia LINE-1 nguyén ven c6 chira vung 5’
c6 khoang 5x10%, nho hon nhiéu so véi Alu
(~1,2x10° ban sao) [2]. Do do, theo cong thirc
tinh twong dbi thu nhan dugc ty 16 methyl hoa

vuot qua 100% la diéu hop 1y. Két qua cua ching
t6i cho thiy cdp mdi P2 cho phép phat hién sy
bién d6i methyl hoé Alu giita nhom miu ung thu
so voi nhom mau lién ké va ti 16 methyl hoa Alu
cing cao hon so véi khi sir dung cép m01 P1
khoang 16 1an. Diéu nay goi y rang, cip mdi P2
¢6 uu thé nhat dinh cho phép xéac dinh thay dbi
tinh trang methyl Alu cua té bao tir giai doan
soém. Mit khac, Alu 1a trinh tw ADN lap rat da
dang, véi nhiéu dang bién thé khac nhau va mot
trinh tyr Alu trong plasmid tai t6 hop chua thyc
sw hop 1y 1am dai dién hoan hao cho céc bién thé
cia Alu c6 trong bo gen. Do d6 st dung mau
chuan ADN tong s6 do cac hang thuong mai
cung cép la  huéng nghién ctru tiép dé lua chon
duogc cap m01 phan tich ty 1€ methyl hoa Alu ¢
gia tri thuc té hon nita.
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4. Két ludn

Lya chon phuong phéap dinh lugng dac hiéu
methyl (qQMSP), chiing t6i da Iya chon dugc cap
mdi dic hiéu cho phép xéac dinh sy thay d6i murc
methyl héa cua trinh tu 13p Alu. Piéu nay cho
phép mé rong phan tich methyl héa Alu & ca
vung 3’ cua Alu khi vang nay c¢6 muc do tuong
dong 87% véi ving 5> nham thuc day viéc phat
trién cac dau chuan sinh hoc dua trén methyl
hoa Alu cho ung thu c6 gia tri trong Gng dung
l1am sang.

Lo1i cam on

Céc tac gia tran trong cam on Bénh vién
Quan y 175 va cac bénh nhin di cung cip miu
sinh pham phuc vu cho nghién ciru. Nghién ciru
nay duogc tai trg bdi duy 4&n VINIF.2022.DA00036
tir Quy Poi méi Sang tao VinGroup (VINIF).
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