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Trong nghién ctiu nay, cac tac gia st dung plasmid tai t6 hgp va ADN cuia dong té bao ung thu PC3
(c6 1 ban sao clia gen BRCA1 bi methyl héa) dé xay dung ddi chling chudn cho ky thuat MS-PCR
(methylation-specific polymerase chain reaction), ky thuat phat hién su methyl héa cytosine. Két
qua cho thay, dd nhay phat hién cao nhat véi plasmid dang thang dat 6 ban copy BRCA1 bi methyl
h6a/10000 ban copy BRCA1 khéng bi methyl héa, trong khi dd nhay phat hién véi plasmid dang vong
va siéu xoan dat 126 copy BRCA1 bi methyl h6a/10000 ban copy BRCA1 khdng bi methyl héa. Khi st
dung ADN tach chiét ti dong té bao PC3, ky thuat MS-PCR cho phép phat hién 2 ban sao BRCA1 bi
methyl héa. Két qua thu dugc hoan toan phu hgp véi cac nghién ctiu truéc dé khi st dung plasmid
& dang thang dam bao do nhay cao hon so véi plasmid 6 dang siéu xoan. Plasmid tai t6 hdp dang
thang dudc chon lam ddi chiing chudn trong bd sinh pham phat hién BRCA1 bi methyl héa & cac
mau bénh pham ung thu va.

T khéa: gen BRCA1 (breast cancer 1, early onset), khuéch dai diac hiéu methyl MS-PCR (methylation-

specific polymerase chain reaction), methyl héa ADN, su bién déi di truyén ngoai gen, ung thu vd.

Chi s6 phan loai 1.6

Pat van de

Methyl hoa ADN 1a mét dang thong tin di truyén
ngoai gen (epigenetics). O dong vat c6 va, methyl hoa
xay ra chi yéu & cytosine ding trong phirc CpG; perc
nay tap trung ¢ vung promoter cua cac gen [1]. Nhiéu
két qua nghién ctru cho thay hién twong methyl hoa bat
thuong 1a nhing bién d6i dau tién & mic d6 phan tir
dan d&n hinh thanh va phat trién ung thu [2]. Do do,
muc do methyl héa & nhfrng gen lién quan dén ung
thu, dic biét & cac gen we ché khoiu (tumor suppressor
genes) dugc xem 1a chi thi phan tir hd trg chan doan
som va tién lugng tai phat cuia cac bénh ung thu, trong
d6 c6 ung thu va [3]. Pap tmg yéu cu nay, nhiéu k¥
thuat phan tich methyl hoa ADN da dugc phat trién,
trong d6 ky thuat khuéch dai dic hiéu methyl MS-PCR
duogc ap dung rat phd bién [4].

Ung thu va 13 loai ung thu phd bién thuo‘ng gap
¢ phu nit, c6 ty 1¢ phat trién nhanh tai cac qubc gia
dang phat trlen trong dé c6 Vigt Nam. Hang nam,
& chau A, s6 ca mac ung thu va ting 3%, trong khi
¢ cac chau luc khac 1a 0,5% [5]. Trong ung thu vu,
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methyl hoa promoter gen BRCA! dugc quan tam dac
biét [6]. Tac gia Xu & cs. (2009) xac dinh dugc 59%
khéi u co promoter BRCAI bi methyl hoa ¢ 851 bénh
nhan chan doan bi ung thu va [7]. Cac tic gia nhan
thdy, mtc d6 methyl héa promotor BRCAI ting cao
O giai doan ung thu xam l4n va c6 mbi lién hé chat
ché voi cac truong hop tir vong (p < 0,04). Nghién
ctru ciia Mirza & cs. (2007) cho thay, 23/50 bénh nhan
ung thu vii xdm 14n c6 promoter BRCA bi methyl hoa
qua muc [8]. Sharma & cs. (2014) trong nghién ctru
ciia minh di cho thdy, methyl hoa promoter BRCAI
c6 y nghia trong tién luong bénh ung thu vu (101 voi
nhitng bénh nhan ma ca 3 déu chuan héa mo mién dich
ER, PR va HER2 déu am tinh [9]. C4c bénh nhan c6
BRCAI bi methyl hoa déu dap tng t6t voi héa tri liéu
sau phiu thuat [10] hodc véi mot sb hoa chét dic hiéu
[11]. Nhu vy, dau chuan methyl héa BRCAI gitip bac
sy chi dinh thudc diéu tri dich cho bénh nhan ung thu
vu. Thuc vay, voi ung thu va, methyl héa promoter
BRCAI 1a chi thi st dung thude diéu tri dich tc ché
Poly (Adenosine Diphosphate) - Ribose Polymerase
[12].
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ESTABLTSHING THE
STANDARD CONTROL OF MS-
PCR (METHYLATION - SPECIFIC
PCR) REACTION TO DETERMINE
METHYLATION OF BRCA1 GENE
PROMOTER IN BREAST CANCER
SAMPLES

Summary

In this study, genomic DNA from the PC3 cancer
cellline and the recombinant plasmid containing
the methylated BRCA1 sequence have been
isolated from transformants. The linear plasmid
DNA and bisulfite treated PC3 DNA which
carry the methylated BRCA1 sequences have
been used as templates for PCR with the MS-
PCR primers. The results have shown that
the MS-PCR has been capable of detecting 6
copies of the methylated BRCA1 sequence per
10000 copies of the non-methylated BRCA1
sequence from linear plasmid and 2 copies
from PC3 genomic DNA. These results have
been absolutely consistent with that of the
previous reports, which has indicated that
linear recombinant plasmid and genomic DNA
extracted from breast cancer cell lines are
suitable for establishing the standard control
of the MS-PCR method. The authors have
suggested that the linear plasmid DNA should
be used as a positive control in the MS-PCR to
determine the methylated BRCA1 sequence in
breast cancer samples.

Keywords: BRCA1 (breast cancer 1, early
onset), breast cancer. gene DNA methylation,
igenetics, methylation-specific PCR (MS-PCR).

Classification number 1.6

O Viét Nam, nghién ciru methyl hoa ADN lién quan
dén cac loai ung thu & bénh nhan mai dugce trién khai
trong vai nam gan day [13]. Nhimg két qua nay dic
biét ¢6 ¥ nghia khi dbi chiéu so sanh véi két qua nhan
duoc tur cac tdc nguoi khac nhau; tir 6 ¢6 nhitng dinh
hudng cu thé vé ap dung céc chi thi phan tir methyl
héa ADN va céac thude diéu tri dich cho bénh nhan. Do
vu diém dic thu (don gian, chinh xé4c, dic hiéu) nén
ky thuat MS-PCR duoc lya chon trong nhiéu nghién
ctru phan tich mirc d6 methyl héa ADN [4]. Dé xac
dinh dugc gidi han phat hién trong ky thuat nay (tirc
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la d6 nhay k¥ thuat cho phép phat hién sy c6 mat cua
ADN dich), cac loai khuon khac nhau (nhu plasmid tai
t6 hop hodc ADN tach tir dong té bao ung thu) dugc
sir dung. P6i ching duong 1a plasmid tai to hop ¢
nhiéu vu diém nhu: tach chiét don gian, ADN plasmid
bén virng... Tuy nhién, cu hinh cua plasmid 1a yéu t6
quan trong, anh hudng tryc tiép dén d6 nhay cta phan
tmg PCR [14]. Dbi chimg duong 1a ADN tach tir té
bao nudi cdy dam bao tinh twong déng nhu ADN tach
tir cic mau bénh pham; tuy nhién so véi nudi cay vi
khuan, nudi cay té bao doi hoi trang thiét bi dat tién va
chi phi cao hon nhidu. Vi vay, dé c6 dugc dbi ching
chuan 6n dinh va c¢6 d6 nhay cao nhét, trong nghién
ctru nay, ching t6i so sanh hai loai khuon 1a ADN cua
plasmid t6 hop va ADN tdng sb tach tir dong té bao
PC3 dé xac dinh do nhay cho k¥ thuat MS-PCR khi
phan tich methyl héa promoter BRCA1 trén cac mau
bénh pham ung thu va.

Vat liéeu va phuong phap nghién ciau

Héa chit va dung cu: plasmid tai to hop pBR-Me
mang trinh tu promoter BRCA 1 bi methyl hoa c¢6 kich
thude 195 bp (cung cip boi Phong thi nghiém sinh vy,
Khoa Sinh hoc, Truong Pai hoc Khoa hoc Ty nhién,
Dai hoc Qudc gia Ha N6i); mau mau ngudi khoe manh
(duoc cung cap boi Vién Huyét hoc va Truyén méau
Trung uong - thang 11.2013); 30 mau bénh pham ung
thu va (duoc cung cip bai Bénh vién K - nim 2013);
dong té bao ung thu PC3 (duoc cung cip béi nhom
nghién ctu Ung thu thuc nghi¢m, Khoa Sinh hoc,
Truong Pai hoc Khoa hoc Ty nhién - Pai hoc Quéc gia
Ha Noi); cac cap mdi dic hiéu cho ky thuat MS-PCR
(duoc cung cip boi Hang IDT - Hoa Ky). Trinh tu cac
mdi duge trinh bay tai bang 1.

Bang 1: trinh ty cdc méi ding trong phan tmg MS-PCR

Tén mdi Trinh ty (5-3) Ngudn gbe | Kich thude (bp)
Esteller & cs.
BRCA-F | AAATCTCAACGAACTCA
C CTCAACGAACTCACGCCG [15] Vng 1: 200
BMR | GGGTAGATTGGGTGGTTAATT Nghién ciru nay
BMF | TACACGAACTCACGCCGCGCAA | o Vone2: 195
BM-R | GGGTAGATTGGGTGGTTAATT ghienctunay ) vong =

Phwong phap nghién ciru: ADN plasmid dugc tach
bang kit High pure Plasmid Isolation (Roche). ADN
tong sd duoc tach tir mau mau bang kit ReliaPrep Blood
gDNA (Promega); tir dong té bao PC3 hodc tir cac
mau bénh pham ung thu bang kit E.Z.N.A DNA Tissue
(Hang Omega). ADN t6ng s6 duoc xtr 1y bisulfite bang
kit MethylEdge Bisulfite Conversion System (Hang
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Promega). Sau xur ly, cac cytosine khong bi methyl hoa
s& chuyén thanh uracine, con cytosine bi methyl hoa s&
duoc gilr nguyén.

Plasmid dugc cit mg vong bang enzyme gidi han
EcoRI: 10 ug ADN plasmid duogc cét véi 3 pl EcoRI,
phan ung cit duge u & 37°C trong 2 gid. Sau do, san
pham cét dugc tinh sach bang kit High Pure PCR
product purification Kit (Hang Roche). K§ thuat MS-
PCR dugc thyc hién voi cac cap mdi dic hiéu khuéch
dai promoter BRCA! bi methyl hoa tir khuén ADN da
dugc xir ly bisulfite. Didu kién va thanh phan phén tng
duoc trinh bay tai bang 2.

Bdng 2: thanh phan va diéu kién phan g MS-PCR véi DNA da xit [y
bisulfite va 2 cap moi khuéch dai viing promoter BRCAI bi methyl hoa

Vong 1 Vong 2
Thanh phin Thé tich (ul) Thanh phin Thé tich (ul)

H,0 10,3 H,0 11,3
Pém 10X 1,5 Pém 10X 1,5
dNTP 2 mM 0,5 dNTP 2 mM 0,5
BRCA-F 10 uM 0,3 BMF 10 uM 0,3
BMR 10 uM 0,3 BMR 10 uM 0,3
JumpTaq polymerase 0,1 ii:;};sgfigaq 0,1
ADN 2,0 ADN (san phim vong 1) 1,0
Téng 15,0 Téng 15,0
Didu kién: 94°C 5 phut; 45 chu ky (94°C | Diéu kién: 94°C 5 phut; 45 chu ky (94
30 gidy, 65°C 10 giay, 72°C 10 giay). °C 30 giay, 68°C 10 giay, 72°C 10 gidy).
72°C 5 phut. 72°C 5 phut.

Nodng d6 ADN duoc xac dinh bang phuong phéap do
d6 hip thu & budc soéng 260 nm trén may NanoDrop
(Thermo Fisher). Dwa vao ndng d6 va chiéu dai doan
ADN, s6 ban copy duoc tinh theo cong thirc sau:

S6 ban copy = M ; trong do,

1 ng/ul cua 1000 bp DNA = 9 1 x 10" ban copy/ul;
X: nong d6 ADN plasmid (ng/pl); Y: kich thudc cna
plasmid gém ca doan chen (bp).

Két qua nghién ciu

Plasmid tai t6 hop pBR-Me mang doan BRCA1
bi methyl hoa (c6 cytosine trong phuc CpG dugc gitr
nguyén) duoc cit mé vong voi enzyme EcoRI. ADN
tong sd duoc tach chiét tir dong t& bao PC3 va tir mau
cua nguoi cho tinh nguyén. Tinh nguyén ven khong
dut gdy cua cac loai ADN duoc kiém tra bang dién di
trén gel agarose 1% (hinh 1). P9 sach va nong do cua
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ADN dugc x4c dinh bang phuong phap do do hap thu
OD, ,vaOD,

. DNA

4.6 kb —»
3.1 kb

1.5 kb

Hinh 1 két qud dién di ADN tong s tch tir té bio PC3, tie méu (M)
va plasmid pBR-Me khong cat (Pu) va cat yéi enzym gioi han (Pc) trén
gel agarose 1 %. L: thang chudn ADN SY-4.6 kb

ADN plasmid pBR-Me tach chiét chu yéu ¢ dang
siéu xodn (hinh 1). C4u trac plasmid c¢6 anh hudng dén
d6 nhay cta phan tmg PCR, trong dé cau trac dang
thang c6 d6 nhay cao nhat [14]. Vi vay, ADN plasmid
duge cit mo vong voi enzyme EcoRIL. Sau do6, san
pham cit duoc tinh sach bang kit va dugc xac dinh
ndng d6 thong qua gia tri OD260 ADN plasmid pBR-
Me chua mé vong (dang siéu xodn) va plasmld ADN
dang thang duoc pha loang bac 10 tir 100 ng dén 1 ag
va dugc st dung 1am khuon cho phan trng PCR. Thi
nghiém dugc tién hanh 13p lai ti thiéu 5 1an, thé tich
mot phan wng 1a 15 pl. Két qua phan ing PCR duoc
trinh bay tai hinh 2.

500 bp
200 bp
<4— 100 bp
B
200 bp

100 bp

Hinh 2: (4) Két qud xac dinh do nhay phat hién BRCAI tir pBR-Me
chiea mo vong 6 $6 ban copy tr 126.10° (S1) dén 126 (S5)
(bdc pha loang 10 lan) (B) Két qud xac dinh dé nhay phat hién BRCA1
tir pBR-Me dang thang c6 s6 ban copy tir 600 (T1) dén 0,6 (T4)
(bdc pha loang 10 lan). Mau (-): doi chimg am khong co ADN khuon.
L: thang chudn ADN
Duya vao cong thirc tinh s ban copy theo ndng do
ADN, d¢ nhay phat hi¢n pPBR-Me dang siéu xoan1a 126
ban copy, trong khi d nhay phat hién ADN plasmid
dang thang 13 6 ban copy. Két qua nay khang dinh
ADN plasmid dang thing c6 d6 nhay cao hon dang
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siéu xoan. ADN tong s tach tir mau 1a ADN khong bi
methyl hoa; do d6 loai ADN nay sau khi xur 1y bisulfite
duogc dung lam di chimg duong cho cac cap moi phat
hién ADN khong methyl hodc dugc tron voi ADN bi
methyl hoa dé xac dinh do nhay [16]. Vi vay, ADN
plasmid pBR-Me dugc tron véi ADN tach tir mau da
xur ly bisulfite s€ dam bao khudn cho phan ung MS-
PCR tuong tu nhu ADN tach tir t& bao nhan chuan.
50 ng ADN tong s6 chua xur Iy va 10 ng ADN da xu
1y (~1.500 té bao) dugc tron voi 60 va 6 copy plasmld
pBR-Me dang thing. Két qua PCR véi cip mdi dic
hi¢u phat hién BRCA1 bi methyl héa dugc trinh bay
tai hinh 3. Két qua cho théy, su ¢6 mat caa ADN téng
sd tach tir mau chua hodc da bi xur 1y bisulfite khong
lam anh huong dén d6 nhay phat hién 6 ban copy
BRCA1 bi methyl hoa. Khi st dung pBR-Me dang
thang lam d6i chimg chuan thi d6 nhay phat hién trinh
tw BRCA1 bi methyl hoa véi cap mdi MS-PCR va diéu
kién, thanh phan phan tng t6i wu dat 6 ban copy/1500
té bao (3.000 allen), twong dwong 0,2%.

A 500 bp
200 bp

100 bp

B = p- 500 bp
<«— 200 bp

< 100 bp

Hinh 3: (4) Két qud PCR khuéch dai BRCAI bj methyl héa tir 6 copy
PpBR-Me (p6) hodc tir hon hop 50 ng ADN mdu trén véi 6 copy ADNplasmzd
(H6), tron voi 60 copy ADN plasmzd (H60). Mdu M50: 50 ng ADN tong s6
tach tir méu. (B) Két qua PCR khuéch dai BRCAI bi methyl héa tir 6 copy
PBR-Me (p6) hodc tir hon hop 10 ng ADN mdu da xit 1y bisulfite tron véi 6
copy plasmid (HX6), tron véi 60 copy plasmid (HX60). Mau MX10: 10 ng
ADN méu da xit Iy bisulfite. Mau (-): déi chimg dm khong cé ADN khudn.
L: thang chudn ADN 100 bp. Tt ca pBR-Me plasmid déu ¢ dang thing

Bén canh viéc sit dung plasmid tai t6 hop, ADN
tong s tach tir dong té bao PC3 duoc thir nghiém dé
xdy dung d6i ching chuan. Sau khi xtr 1y véi bisulfite,
ADN tbng s6 duoc pha lodng theo dai nong do tir 0,01-
10 ng, va dugc str dung lam khuon cho phan ing PCR
dé xac dinh do nhay. Plasmid pBR-Me dang thing
duoc st dung cung voi ADN cua PC3 dé so sanh do
nhay va d6 6n dinh. Két qua dién di san pham PCR thé
hién ¢ hinh 4.
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el «— 300 bp

<—200 bp
«— 100 bp

PX3 HX6 p6 PC5S0 MSD L

] <+ 500 bp
«—200 bp
<—100 bp

Hinh 4: (A) Két qua PCR khuéch dai BRCAI bi methyl héa tir ADN

ciia PC3 da xir Iy bisulfite & cdc nong dé 10 ng (giéng 1); 1 ng (2);

0,1 ng (3); 0,01 ng (4) va 0,001 ng (3). (B) Két qua PCR khuéch dai

BRCAI bi methyl héa tir 0,01 ng ADN-PC3 da xu ly bisulfite (PX3),

tir hon hop 10 ng ADN mdu xit 1y bisulfite va 6 copy pBR-Me (HXG6)
va tir 6 copy pBR-Me (p6). Méu PC50, M50: 50 ng ADN téng s6

khéng xit Iy tach tir PC3 hodc tir méu. Mau (-): doi chimg ém
khéng ¢é ADN khuén. L: thang chudn ADN 100 bp

MGdi té bao c¢6 chira khoang 6,6 pg ADN tong s6,
trong d6 co 2 ban sao ciia BRCAI. Trong té bao PC3,
BRCAI chi bi methyl héa trén 1 ban sao. Do do, 0,01
ng ADN (ndng d6 cho phép phat hién rd nét) tuong
duong v6i 2 ban sao BRCA1 bi methyl hoéa. Nhu vy,
d6 nhay phan tmg MS-PCR véi cip mdi dic hiéu va
cac thanh phan, diéu kién tdi wu cho phép phat hién
2 ban sao BRCAI bi methyl hoéa trong phan tng 15
pl. Trong nghién ctru nay, ching t6i da xac dinh dugc
dd nhay phat hién BRCA1 bi methyl hoa khi su dung
khuon plasmid dang siéu xodn hoic plasmid dang
thang 13 126 ban copy hodc 6 ban copy. Két qua nay
cho thiy anh huéng cia cu hinh plasmid dén do
nhay ctia phan tmg PCR. Két qua thu dugc hoan toan
phu hgp véi cac nghién ctru trude do6 1a khi su dung
plasmid & dang thang dam bao do nhay cao hon so
v6i plasmid ¢ dang siéu xodn [15]. Bén canh do, két
qua xac dinh do nhay phat hién BRCAI bi methyl hoa
trong dong té bao ung thu PC3 cho thay kha ning phat
hién 2 ban copy BRCA1 bi methyl hoa. bé dat duoc
dd nhay nay, doi hoi phai st dung k¥ thuat MS-PCR
hai vong (trong khi chi can mot vong di véi ADN
plasmid dang thang). Khi sir dung pBR-Me dang thing
lam ddi chimg dwong cho phan g MS-PCR véi 30
mau ADN tach chiét tir cac mau bénh pham ung thu v
thu duoc két qua minh hoa trén hinh 5.
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Hinh 5: két qua xdc dinh BRCAI bi methyl bang b Kit thwong mai (ky hiéu K) hodc bang b méi ciia nghién ciru (ky hiéu T)
trén cdc mau ADN doi chitng (Ck, Ct) hodc ciia mdu ung thie vii (V). Mau ¢6 BRCAI bj methyl hoa (Me) phat hién bing bé Kit 6 kich thude
87 bp, phat hién bang b¢ sinh pham cé kich thide 195 bp. Mau cé6 BRCAI khéng methyl héa (Un) phat hién bang bé Kit c6 kich thiede 87 bp,
phat hién bang bé méi trong nghién ciku 6 kich thude 77 bp. Mau (-): doi chimg am khong cé ADN khudn. L: thang chudn ADN.

Két luan

Véi cac két qua néu trén, co thé két luan nhu sau:
1- Xac dinh dugc do nhay MS-PCR phat hi¢n 126 va 6
ban copy BRCAI bi methyl hoa khi st dung khudn 1a
plasmid dang xodn/vong hodc dang thing; 2- Pi xéac
dinh dugc do nhay MS-PCR phat hién 2 copy BRCA1
bi methyl hoa trong dong té bao ung thu PC3; 3- Sir
dung plasmid dang thang 1am dbi chtng chuan c6 wu
diém don gian, giam gia thanh, phu hop cho k¥ thuat
MS-PCR phat hién BRCAI bi methyl héa & cac mau
bénh pham ung thu va.

Lot cam on

Cac tac gia tran trong cam on Bo Khoa hoc va
Cong nghé da tai tro ciing nhu sw hop tac, giup do cua
Khoa Gidi phiu bénh, Bénh vién K Ha Néi dé nghién
cieu ndy dwoc trién khai thice hién véi cdc két qua néu
trén.
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