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PAC PIEM METHYL HOA CAC GEN SU’A CH(A SAI HONG DNA
TRONG UNG THU VU
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Muc tiéu: Xac dinh ty 1€ methyl hoa
BRCA1, MLH1, MGMT trén mau ung thu vii va
mé va khong ung thu; danh gia mdi twong quan
gitra methyl hda DNA véi mot sé diac diém bénh
hoc I&m sang cta bénh nhan ung thu vu.

Po6i twong nghién ciru: Nghién ciu md ta
cit ngang 162 mo ung thu va va 32 mau mo vi
khong ung thu duoc thu thap tai Trung tdm Giai
phau bénh - Sinh hoc phan tir (GPB — SHPT),
Bénh vién K.

Phwong phap nghién ciru: Xac dinh methyl
héa DNA biang MS-PCR, danh gia tuong quan
dic diém methyl h6a DNA va mot s6 diac diém
bénh hoc 1am sang bénh nhan bang kiém dinh
Chi-square va Fisher. Nghién ctru duoc tién hanh
tai Trung tdm GPB-SHPT, Bénh vién K tu
12/2020- 12/2021.

Két qua: Ty Ié methyl h6a BRCA1, MLH1,
MGMT trén md ung thu v va mé va khong ung
thu 1an luot 12 53.7%; 22.8%:; 38.9% va 12.5%;
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15.6%; 6.25%. Methyl héa BRCA1 va MGMT &
mau ung thu cao hon mo khong ung thu (p <
0.05). C6 méi lién quan gitta methyl h6a BRCA1
va boc 16 HER2, methyl héa MLH1 va boc 16
Ki67. Methyl hoa MGMT thuong Xxay ra ¢ nhitng
truong hop khong boc 16 ER, PR.

Két luan: Methyl héa BRCA1 va MGMT &
mau ung thu via khac biét c6 y nghia so vi mau
va khong ung thu. Mac do methyl héa cac gen
stra chita DNA trong nghién ctru ¢6 lién quan dén
su boc 16 mot sé dau an ¢ bénh nhéan ung thu va.

Tar khoa: Gen sua chita sai hong DNA,
methyl hoa DNA, ung thu vu.

SUMMARY
ABERRANT METHYLATION OF DNA
REPAIR GENES IN BREAST CANCER
Objectives: This study evaluated the DNA
hypermethylation of DNA repair genes including
BRCALl, MLH1, and MGMT; clarified their
correlation with clinicopathological parameters
of breast cancer from Vietnamese patients.
Materials and methods: The methylation
frequencies of BRCAL, MLH1 and MGMT were
analyzed by methylation-specific polymerase
chain reaction (MS-PCR) in 162 specimens of
breast carcinomas and 32 specimens of benign
breast disease. Chi-square and Fisher’s tests were
used to determine the methylation level of each
gene and clinicopathological characteristics.
Results: The methylations of BRCAL,
MLH1 and MGMT of tumor tissues and benign
tissues were found in 53.7; 22.8; 38.9 and 12.5;
15.6; 6.25 percent, respectively. BRCA1l and
MGMT methylation were higher concordances in
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tumor tissues (p < 0.05). The methylation of
BRCA1 and MLH1 was found to be significantly
associated with HER2 and Ki67 biomarkers.
MGMT methylation was inversely correlated
with ER and PR expression.

Conclusion: The methylation of BRCAL and
MGMT were significantly higher in breast cancer
tissues compared with benign breast disease. In
this study, the methylation of DNA repair genes

was correlated with immunohistochemistry
biomarkers.
Keywords: DNA repair genes, DNA

methylation, breast cancer.

I. DAT VAN DE

Ung thu va 1 bénh &c tinh phé bién nhat
& nit gigi va 1a nguyén nhan gay ra gan nira
triéu ca tir vong mdi nam. Tién b sinh y hoc
hién dai cung cap nhiing hiéu biét cu thé vé
dic diém phan tir caa khdi u[4]. Khoang 5 -
10% ung thu va di truyén xuat phat chu yéu
tir dot bién gen BRCAL/2 va mot sé gen
khéc. Phan 16n cac truong hop con lai (90 -
95%) phat sinh do cac dot bién mac phai va
bién d6i di truyén ngoai gen[4]. Nhiing hiéu
biét vé di truyén ngoai gen gop phan lam rg
co ché phat sinh ciing nhu cai thién phong
ngtra, chan doan va diéu tri ung thu[4-6]. O
té bao ung thu, cic dao CpG trong ving
promoter cd thé bj methyl hda dan dén thay
d6i biéu hién va trc ché hoat dong cua gen wc
ché khéi u. Trong ung thu va, hon 40 gen
dugc chang minh 1a bi bat hoat bai qué trinh
methyl hoa bao gdm nhitng gen lién quan
dén stra chira DNA, diéu hoa chu ky té bao,
rc ché khdi u, két dinh té bao va tin hiéu té
bao[4]. Hé thdng sira chita DNA cua té bao
dong vai trd quan trong trong wc ché hinh
thanh té bao &c tinh. Cac gen ma hda protein
lién quan dén swa chita DNA bao gom
MLH1, MGMT, BRCA1/2...[4-5,8].
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Gen BRCAL1 ma hda mot protein lién
quan dén sira chita dut gdy soi doi DNA,
diéu hoa phién ma kiém soét chu ky té bao
va tai cau tric nhidm sic thé[2,8]. Methyl
hoa qua mic ving promoter BRCA1L dan dén
tic ché biéu hién BRCALI, phat sinh ung thu
vU[2]. Gen MLH1 mé héda protein sua chira
bat cip sai. Qué trinh stra chira bat cap sai
DNA cta MLH1 xay ra ddng thoi véi su sao
chép DNA, dé sira chira cac thiéu sot trong
chtrc nang cua DNA polymerase. MLH1 la 1
trong 7 thanh vién hoat dong phdi hop V6i
nhau trong hé théng sitra chira bat cap sai
(Mismatch Repair — MMR). O cac té bao c6
hién tuong thiéu hut hé théng MMR mang ty
1& dot bién cao hon 100 1an so véi té bao binh
thuong[5]. Cac bién doi cua hé thong MMR
bao gom dot bién gen, methyl hda quéa muc,
tc ché phién ma hay thay dbi biéu hién
protein da dugc quan sat trén bénh nhan ung
thu via bd ba am tinh va ung thu v co thu thé
noi tiét duong tinh[2,5]. Ngoai MLHI,
MGMT ma@ hdéa methyltransferase 06
methylaguanine-DNA tham gia sira chixa ton
thuong DNA do bi alkyl héa. Phan ing alkyl
hoa dan dén hinh thanh nhém methyl (CH3-)
& vi tri O6 cua guanine. O6-methylaguanine
c6 xu thé bit cip véi thymine hon la
cystosine, do vay thuc day dot bién G-C
thanh A-T. MGMT stra chira sai hong nay va
bao vé DNA bing cach chuyén nhom methyl
thanh cysteine[6].

Hién nay, methyl hdéa DNA duoc nghién
ctru rong réi voi vai trd nhu dau 4n sinh hoc
cho bénh nhan ung thu[4]. Panh gia dac
diém methyl héa DNA dong thoi mot sb gen
c6 thé ting dang ké d6 nhay phat hién ung
thu ma khong anh hudéng dén tinh dic hiéu.
Chang han, phan tich methyl héa 7 gen c6
kha niang dy doan tién trién ung thu v0 véi
d6 nhay 93% va d¢ dac hiéu 100%; trong khi
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d6 néu phan tich riéng 1é timg gen, do nhay
va do dc hiéu dat twong ang 63 - 79% va 53
- 84%][4]. Bén canh d6, phan tich tong hop
cac bién ddi di truyén cho thay rat nhiéu dot
bién gen duoc tim thay trong ung thu v, cha
yéu lién quan dén hé thong sira chixa sai hong
trong té bao. Mat khac, tan suat dot bién gen
BRCAL ¢ bénh nhan ung thu va Viét Nam
tuong doi thap. Do d6, nghién ctru nay dugc
tién hanh nham vai myc tiéu: (1) Panh gia ty
I¢ methyl hoa ba gen tham gia qua trinh stra
chra sai hong DNA la BRCA1l, MLH1,
MGMT va (2) Phan tich mdi tuong quan
gitra tinh trang methyl héa cac gen nay vai
mét s6 dic diém bénh hoc 1am sang cua bénh
nhan ung thu vu.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

- 162 mau md ung thu va dugc chan doan
va thu thap tai Trung tam GPB - SHPT, Bénh
vién K.

- 32 mau m6 vi khéng ung thu duoc
chan doan va thu thap tai Trung tm GPB -
SHPT, Bénh vién K.

- Tiéu chuan chon mau: Bénh pham du
chat lugng (chua it nhat 30% té bao u dam
bao cho phan tich sinh hoc phén tir); con du
khdi nén va tiéu ban H&E, dugc nhuém 4
dau 4n h6a mé mién dich (ER, PR, HER2,
Ki67).

- Tiéu chuan loai trir: Nhitng bénh pham
khong du chit luong.

2.2. Phuwong phap nghién ciru

Nghién ciru md ta cit ngang véi ¢ mau
tién loi duoc tién hanh tai Trung tam GPB &
SHPT tir 12/2020 — 12/2021.

- Xtr ly bisulfite DNA téng s6: DNA tong
s6 duoc tach chiét tir mau mé ung thu va va
mau mé va khong ung thu bang QlAamp
DNA FFPE Kit (Qiagen, Valencia, CA).

500ng DNA tong sé duoc xir Iy bisulfite theo
huéng dan cua EpiTect Bisulfite Kit
(Qiagen, Valencia, CA). Hiéu suat cua qua
trinh xu 1y bisulfite dugc danh gia thong qua
phan tng PCR khuéch dai gen don ban p-
globin.

- Xac dinh methyl héa DNA: Methyl hoa
BRCA1, MLHI, MGMT duoc phéan tich
bang phuwong phap PCR dic hiéu methyl
(MS-PCR). Phan tng khuéch dai sir dung
khuén la DNA da dugc xur ly bisulfite cung
V6i cac cap moi dac hiéu twong ng Véi trinh
ty methyl héa va khong methyl hda cho méi
gen. San pham cia MS-PCR dugc dién di
trén gel polyacrylamide 8%.

- Xt ly s6 ligu: Phan tich thong ké dugc
thuc hién trén phan mém SPSS 22.0 nham
phén tich ty I¢ methyl héa BRCA1, MLH1,
MGMT trén mau ung thu vi va mau mo vi
khong ung thu; dong thoi danh gia twong
quan giira methyl héa cac gen nay véi mot sb
dic diém bénh hoc 1am sang cua bénh nhan
thdng qua kiém dinh Chi-square va Fisher.
Pao duc nghién ciu: Dé tai tuan theo Hoi
ddng y duc Bénh vién K.

Ill. KET QUA NGHIEN CU'U

3.1. Pic diém bénh nhan nghién ciru

Dic diém bénh hoc 1am sang cua bénh
nhan ung thu vi dugc tém tit trong Bang 1.
Do tudi trung binh cua 162 bénh nhan khi
chan doan c6 ung thu va 1a 50.8 tudi (tir 23
dén 82 tudi). Theo phan tip md hoc, 82.1%
khéi u 1 ung thu biéu mo thé dng xam nhap;
35.8% bénh nhan c6 su di can hach Lympho;
74.7% céc khdi u c6 duong kinh nhoé hon
5cm. Ngoai ra, dic diém héa md mién dich
cac dau an ER, PR, HER2 va Ki67 cua bénh
nhan ung thu v duoc thé hién trong Bang 1.
Ngoai ra, 32 mau bénh pham cia bénh nhan
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dugc chan doan khéng ung thu c6 do tudi
trung binh 12 40.2 tudi (tir 24 dén 79 tudi).

3.2. Ty 1¢ methyl héa BRCA1, MLH1
va MGMT trén miu bénh nhan nghién
cuau

Tan suat methyl héa BRCA1, MLH1,
MGMT trén 162 mau ung thu va trongng
nghién ctu lan luot 12 53.7%; 22.8% va
38.9%; trong khi d6 & nhém moé va khong
ung thu ty 1€ twong ung la 12.5%; 15.6% va
6.25% (Bang 2). Bén canh d6, methyl hoa it
nhat 1 trong 3 gen BRCA1, MLH1, MGMT
& mau ung thu v va mo va khong ung thu
lan Tuot 12 112/162 (69.1%) va 9/32 (28.1%).
Ngoai ra, 15/162 mau ung thu va va 0/32
mau md v khong ung thu co hién tugng
methyl hda trén ca 3 gen nghién ctru. Methyl
héa BRCA1 va MGMT c0 su khac biét co y
nghia gitta m6 vl ung thu va moé va khong
ung thu (p <0.01).

3.3. Twong quan methyl h6a BRCAL,
MLH1, MGMT va mét sé dic diém bénh
hoc Iam sang bénh nhan ung thw va

Tuong quan gitra methyl héa BRCAL,
MLH1, MGMT véi mot sé dic diém bénh

hoc Iam sang bénh nhan ung thu va dugc
trinh bay trong Bang 1. Khéng c6 méi tuong
quan gitra methyl héa BRCA1l, MLHI,
MGMT véi yéu t6 tudi va kich thuéc khdi u
ctia bénh nhan (p > 0.05). Trong s6 87 mau
bénh pham c6 methyl héa BRCA1L, 82 bénh
nhan thuéc dang ung thu va thé dng xam
nhap, chiém >94%. Ngoai ra, methyl hoa
BRCA1 chu yéu xuat hién ¢ cac truong hop
c6 di can hach Lympho vai sy khac biét co y
nghia théng ké (p < 0.05). Khi danh gia do
mo hoc, methyl héa BRCA1 c6 xu hudng
xay ra phd bién ¢ do mé hoc 111, so vai cac
d6 mod hoc I, II cling nhu cac bénh pham
khong danh gia dugc d6 moé hoc. Phan tich
dic diém hoa moé mién dich cac dau an ER,
PR, HER-2 va Ki-67 nhan thdy methyl hoa
MGMT c6 mdi lién hé véi cac truong hop
khong boc 16 ddu 4n ER, PR va methyl hoa
MLHI1 thuong xay ra ¢ cac bénh nhan boc 10
Ki-67 & mirc d thap (< 20%); trong khi d6
methyl BRCA1 c6 twong quan thuan véi boc
16 HER-2 (p < 0.05).

Bing 1. Ddc diém bénh nhén va twong quan giira methyl héa BRCAL, MLH1, MGMT
Véi mét sé diic diém bénh hoc 1am sang bénh nhéin ung thw vii

.. | Methyl .. | Methyl
Pic diém N () |VEtYI BRCAL Gia MLHyl Gia I\/IGMyT Gia tri p
Co | Khong | " Pcolkhong| ™ P [colkhong
N 162 (100)| 87 | 75 37| 125 63| 99
Tubi
<50.8 77(475)| 41 | 36 |0.91117] 60 |0.826|26] 51 | 0.203
>50.8 85 (52.5)| 46 | 39 20| 65 37| 48
Phén tip mb hoc <
TOXN 133 (82.0)] 82 | 51 | [30[ 108 Jo.es456] 77 | 0.072
Loaikhac  |29(17.9)| 5 | 24 | |7]| 22 7] 22
Py mb hoc <
1 425 | 1 3 |gorl 3l L J00723] 1 | <001
2 79(48.8)| 43 | 36 15| 64 25| 54

466



TAP CHi Y HOC VIET NAM TAP 520 - THANG 11 - SO CHUYEN BE - 2022

3 56 (34.5)| 40 16 15| 41 32| 24
Khong xac dinh |23 (14.2)| 3 20 41 19 3| 20
Di can hach Lymph <
Co 58 (35.8)| 44 14 0.01 12| 46 |0.626{25| 33 0.411
Khéng 104 (64.2)] 43 61 125 79 38| 66
Kich thuéc U
<5cm 121 (74.7)| 67 54 31| 90 47| 74
> 5cm 20 (12.3)| 10 10 0.655 2| 18 0.126 8| 12 0.922
Khong xéac dinh |21 (13.0)| 10 11 41 17 8| 13
ER
Am tinh 69 (42.6)| 40 29 |0.348/11] 58 ]0.072/41| 28 | <0.01
Duong tinh 93 (57.4)| 47 46 26| 67 22| 71
PR
Am tinh 88 (54.3)| 49 39 |0.582/15| 73 0.055(44| 44 | <0.01
Duong tinh 74 (45.7)| 38 36 22| 52 19| 55
HER?2 <
Am tinh 95 (58.6) | 42 53 0.01 19| 76 |0.305/32| 63 0.106
Duong tinh 67 (41.4)| 45 22 18] 49 31| 36
Ki67 <
<20% 41 (25.3)| 21 20 |0.712/15] 26 0.05 13| 28 0.275
>20% 121 (74.7)| 66 55 22| 99 |50 71

Bdng 2. Tan sudt methyl h6a BRCAL, MLH1, MGMT ¢ méu ung thw vii va mé vi

khong ung thw
L oai mau Gen BRCA1 Gen MLH1 Gen MGMT
) MethyIKhéng methylMethylKhong methy|MethylKhéng methy
Mau ung thu v
(n = 162) 87 75 37 125 63 99
Mau va khong ung thu 4 28 5 o7 5 30
(n=32)
Giatrip < 0.00001 0.365 0.004
IV. BAN LUAN truyén ngoai gen, sy phan b bat thuong cua

Nhimng thay do6i di truyén lién quan dén
ung thu va, bao gdm khuéch dai gen, mat
doan, dot bién diém, sip xép lai nhidm sic
thé va thé di boi, dd dugc nghién ctu rong
rdi. Bén canh d6, thay d6i di truyén ngoai
gen dugc xem 14 nguyén nhan chinh dan tsi
phat sinh ung thu vi. Trong sé céc dau an di

qué trinh methyl héa DNA duoc biét 1a dong
vai trd quan trong trong bénh ung thu, bang
cach thay ddi biéu hién gen, ghép ndi va 6n
dinh bo gen[4]. Phan tich dic diém phan ta
khdi u tré thanh xu huéng cua sinh y hoc
hién dai cung voi diéu tri da mé thie, hudéng
t6i y hoc ¢4 thé hda cho ting bénh nhan ung
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thu. Hién nay, nhimg thay d6i methyl héa
DNA lién quan dén ung thu vi da duoc
nghién ctu rong rai bang nhiéu phuong phap
khéc nhau hd tro phong ngira, chan doan va
diéu tri ung thu va. Cac liéu phap diéu tri
ung thu vu hién dang dugc tap trung vao viéc
dao nguoc qua trinh methyl hoa DNA bat
thuong va acetyl hoa histone cua cac gen uc
ché khéi u ciing nhu gen lién quan dén dap
mg diéu tri. Dya vao dic diém methyl héa
ciia mot hoac mot vai gen co thé phan biét
mo ung thu va moé lién ké khong ung thu
hodac md ung thu ¢ cac giai doan bénh khac
nhau[3,4]. Trong s cac gen c6 hién tuong
methyl hoa bat thuong, céc gen cd vai tro sta
chira sai hong DNA bao géom BRCAL,
MLH1, MGMT thuong tham gia vao qua
trinh phét sinh ung thu, trong d6 c¢6 ung thu
vU. Vi vay, trang thai methyl hoa cua nhitng
gen ndy duoc xem nhu dau an sinh hoc tiém
nang hd trg chan doan va tién lwong cho
bénh nhan ung thu.

Trong nghién cuu nay, chung t6i danh
gia tan suat methyl héa BRCA1, MLH1,
MGMT ¢ bénh nhan ung thu v Viét Nam va
mau mo khong ung thu st dung ky thuat
MS-PCR, la mét trong s cac phuong phép
phd bién. Hién tuong methyl héa 3 gen nay
Xay ra & ca mau ung thu va véi tan suat
53.7%; 22.8%; 38.9% va mau mé vl khong
ung thu véi tan suat 12.5%; 15.6%; 6.25%.
Tuy nhién, methyl héa BRCA1 va MGMT
¢6 lién quan dang ké véi khéi u (p < 0.05)
(Bang 2), twong dong véi bao céo cua Paydar
va cs. (2019)[6]. Khong c6 su khac biét vé
methyl hda MLH1 giita mau mo6 ung thu va
mau md khong ung thu. So sanh véi céac
nghién ciru trén thé gigi, tan suat methyl hoa
BRCAL trong nghién ctru nay twong dbi
cao[4]. Su khac biét vé tan suat methyl héa
cac gen stra chira sai hong DNA bao gom
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BRCA1, MLH1, MGMT c6 thé lién quan
dén mot sé yéu td, bao gdm: ky thuat sir
dung phan tich methyl hoa, loai mau bénh
pham nghién ctu, ¢ mau nghién cau, dic
diém vé chung toc va ving dia ly...[1,3-5,7-
8].

Mbi twrong quan déng ké gitra dic diém
methyl hoa véi cac dic diém mé bénh hoc
bao gdm phan tip ung thu va va tinh trang di
can hach Lymph duoc quan sat & BRCAL;
d6 md hoc voi methyl héa BRCAL va
MGMT (Bang 1). Két qua thu duoc tuong tu
véi cac béo cdo ¢ bénh nhan Han Qudc,
Trung Qudc va Théi Lan, goi ¥ rang methyl
héa BRCAL lién quan chat ché dén sy tién
trién cling nhu xam lan, di cin & giai doan
muon cua bénh nhan ung thu va[l,3,7].
Ngoai ra, methyl h6a MLH1 hoan toan ngau
nhién véi cac dic diém bénh nhan ung thu
vU, khac biét so vai nghién ciru cia Nagvi
R.A. va cs. (2008) khang dinh methyl hda
MLH1 lién quan dang ké voi bénh nhan giai
doan muon va di can hach Lympho[5]. Phéan
tich méi lién hé giita methyl ha DNA voi
cac dau an héa md mién dich & bénh nhan
ung thu v, ching t6i nhan thiy methyl hoa
MGMT thuong xay ra ¢ cac truong hop
khéng biéu hién ER, PR; trong khi d6 methyl
hoa BRCA1 tuong quan vaéi boc 16 HER-2,
methyl héa MLH1 thuong xuat hién & cac
bénh nhan cé Ki-67 biéu hién & muc d6 thap.
Két qua nay c6 su khac biét so véi cong bd
cua Daniels S.L. va cs. (2016) cho rang
methyl héa BRCAL phé bién ¢ cac truong
hop &m tinh ER, PR, HER-2[2]. Pé tai lva
chon MS-PCR dé danh gia trang thai methyl
héa BRCA1, MLH1, MGMT ¢& bénh nhan
ung thu va v6i vu diém don gian, do nhay
cao va tiét kiem chi phi. Nhiing két qua ban
dau mo ra huong nghién ciu dinh lugng
methyl hoa tai cac vi tri CpG trong vung
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promoter cua gen BRCALl, MLH1, MGMT
ctia bénh nhan ung thu va. D6 tudi mic ung
thu v va do ac tinh khdi u ¢ phu nir Viét
Nam ngay cang tang. Do do, viéc lya chon
cac dau chuan methyl héa DNA phu hop va
viéc tdi uu hoa cac ky thuat phat hién s& gop
phan dang ké hd trg chan doan, diéu tri ung
thu vu hi¢u qua.

V. KET LUAN

Nghién cau cua ching tdi cho thiy tan
suat methyl héa BRCA1, MLH1, MGMT
trén 162 mau ung thu va lan luot 12 53.7%;
22.8% va 38.9%. Methyl héa BRCAL va
MGMT & mau ung thu cao hon dang ké so
v6i mo khong ung thu (p < 0.05). Muc do
methyl hda cac gen sua chira DNA c0 lién
quan dén sy boc 16 mot sb dau an ¢ bénh
nhan ung thu vu. Cu thé, methyl h6a BRCA1
va boc 16 HER2, methyl héa MLH1 va boc
16 Ki67. Methyl héa MGMT xay ra ¢ nhiing
truong hop khdng boc 16 ER, PR. Mac du ¢&
mau con han ché, két qua nghién ciru budc
dau co thé 1a tién dé cho cac phan tich sau
hon vé tng dung céc dir liéu nay trong chan
doan va diéu trj ung thu va
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