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PAT VAN PE

Ngay nay ti & mic va tir vong do cac ung thu (UT) trén thé gigi c6 xu
hudng gia tdng nhanh chong. GLOBOCAN udc tinh nam 2020 c¢6 hon 19
triéu ca UT mic méi va gan 10 triéu ca tir vong do ung thu. Trong d6 ung thu
budng trang (UTBT) 1a mét trong nhiing ung thu phd bién & phu nit, chiém
3,4% trong tong s6 ca mac va 4,7% sé ca tir vong do ung thu ¢ phu nit.! Tai
Viét Nam, ung thu budng tring phd bién ding hang thir ba trong cac bénh
ung thu phu khoa, nim 2020 c6 1 400 ca mac maéi va 923 ca tir vong do ung
thu budng tring.! Giai doan sém, bénh thuong dién bién am tham vai triéu
ching khong dac hiéu hoidc khéng co triéu ching nén thuong bi bo sét, chan
doan mudn. Tuy nhién néu phat hién va diéu tri bénh kip thoi ¢ giai doan sém
tién lwong tét hon nhiéu so Vi giai doan tién trién. Thuc té 1a trén 70% ung
thu budng tring khong dugc chan doan trude tién trién dén giai doan 111 hoic
IV, va ti & song sot sau 5 nam & nhém bénh nhan nay chi con 48,6%.2 Cho
thay viéc chan doan sém hay tam soat nhimg d6i trong nguy co cao nham cé
nhitng bién phép du phong va diéu tri som 12 hét sirc co ¥ nghia.

Hau hét ung thu budng tring phat trién tu nhién, chi khoang 10% truong
hop ¢6 lién quan dén yéu té di truyén.® Pa sé nhimg truong hop nay co lién
quan dén Hoi chung ung thu vi — budng triang di truyén (HBOC) do dot bién
(PB) hai gen &p ché ung thu BRCA1 va BRCA2, dan tsi giam kha nang sira
chira DNA. Nguy co mac ung thu budng tring trong ca cudc doi nguoi phu nix
la 1,22% nhung ti I¢ nay tang 1én téi 27-63% & nhiing bénh nhadn mang dot
bién BRCA1/2.24 Ngoai ra, ngudi mang dot bién gen BRCAL/2 con tiang nguy
co mAac ung thu khac nhu ung thu va, tuyén tién liét, tuy ... Thanh vién cua
nhiing gia dinh c6 nguy co cao nén duoc tu van va xét nghiém di truyén dé
ca thé hoa tiép can véi cac phuong phap sang loc, chan doan, du phong va

diéu tri kip thoi.



Bén canh viéc phan tich cac dot bién gen, nhitng nghién ctu trén thé gidi
vé da hinh don nucleotide (SNP) cua c4c gen stra chita ton thuong DNA nhur
RAD51 va XRCC3 cho thiy rang tuy ban than SNP khong gay bénh nhung
mot s6 SNP lai c6 lién quan dén sy nhay cam véi mot sé bénh 1y nhat dinh.
Diéu d6 cho phép cac nha khoa hoc danh gia duge khuynh hudng di truyén
ciia mot ca thé, danh gia dugc céac loai bénh Iy ma cé thé d6 dé mac phai.s
Mot s6 nghién ciu trén thé gisi da chang minh su hién dién cua cac SNP céc
gen RAD51 va XRCC3 c6 thé lam thay d6i biéu hién cua protein duoc ma
hoa, do d6 c6 thé anh hudng téi chirc nang stra chira DNA, tir d6 lién quan
dén su ting hodc giam nguy co ung thu trong d6 c6 ung thu budng tring.51°
Cac SNP lién quan téi ung thu budng tring duogc nghién cau nhiéu 1a
rs861539, rs1799794, rs1799796 cua gen XRCC3 va rs1801320, rs1801321
cua gen RADS51, tuy nhién két qua nghién cuiu trén cac bénh nhan & ching toc
khac nhau lai cho céc két qua khac nhau. Viét Nam da c6 céc nghién ctu vé
ung thu budng tring, tuy nhién chu yéu tap trung di siu phan tich cac triéu
chung 1am sang, can 1am sang, diéu tri ma gan nhu chua c6 cac cong trinh
nghién cau toan dién ndo vé dot bién va da hinh don nucleotid cac gen lién
quan Véi nguy co mac ung thu budng tring.

Dé gop phan hiéu rd hon vé méi lién quan gitra cac dang dot bién hai gen
BRCA1, BRCA2, da hinh thai don nucleotid (SNP) trén hai gen RADS5I,
XRCC3 véi nguy co ung thu budng tring, dé tai “Nghién ciru tinh da hinh
thai don nucleotid (SNP) va dét bién mot sé6 gen trong ung thw budng
trimg” duoc tién hanh véi cac myc tiéu:

1. Xac dinh dot bién gen BRCA1, BRCA2 ¢ bénh nhan ung thu budng
tring va mdi lién quan véi md bénh hoc.

2. Xac dinh mot s6 dang da hinh thai don nucleotid (SNP) trén gen
XRCC3, RAD51 c¢6 lién quan dén nguy co mac ung thu budng tring.



CHUONG1 TONG QUAN

1.1. Ung thw budng triing
1.1.1. Dich té

Ung thu budng tring (UTBT) nim 2020 theo GLOBOCAN c6 313 959
ca mac moi dang tht 3 trong cac UT phu khoa, va 1a nguy@n nhan chinh cua
hon 200 nghin ca tir vong, ding thir 2 trong cac UT phu khoa.! Viét Nam nam
2020 uéc tinh ¢6 1 404 ca UTBT mac méi va 923 ca tir vong do UTBT.L Ti 1€
mac UTBT chuan theo tusi (ASR) 14 6,6 trén 100 000 nguoi, va ti 1¢ tir vong
chuan theo tudi do UTBT la 4,2 trén 100 000 ca (Biéu d6 1.1).! Ti 1é mac
UTBT cao nhat 1a & Chau Au 9,0 va Bac My 8,1. Mac du Trung qudc va An
d6 ¢0 ti 1é nay tuong ddi thap, chi 5,3 va 6,7, nhung do dan sé rat I6n nén hai
nuéc ndy dan dau vé ude tinh sd ca mac méi trong nam 2020 lan luot 14 55
342 va 45 701 ca. Dan dau vé ti 16 mac UTBT la Brunei 17,4 va Samoa 15,9.
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Biéu db 1.1 Ti1¢ méac UT va tiz vong do UT ciia phu ni# thé gigi va Vigt Nam
Trong khi d6 Viét Nam nam trong cac nudc c6 ti 16 mac UTBT thap
nhat, theo GLOBOCAN 2020 1a 2,4 trén 100 000 nguoi, va ti Ié tir vong do
UTBT la 1,5 trén 100 000 ca tir vong.?
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Biéu dé 1.2 Xu huéng thay déi ti |é méc méi va ti 1é tiz vong ciia UTBT

U6c tinh nam 2020 nguy co mac UTBT tich lily dén 74 tudi caa phy nit
trén thé gisi 1a 0,73 va nguy co tir vong dén 74 tudi 1a 0,49. Trong khi cac
nguy co nay & nguoi Viét Nam thap hon nhiéu, lan luot 12 0,25 va 0,17.1 Theo
dir liéu SEER (Surveillance, Epidemiology, and End Results), nguy co UTBT
trong sudt cudc doi 1a 1,22% tuong dwong 1 trong 82 nguoi. Nguy co khac
nhau ¢ cac sac toc, cao nhat ¢ phu nir da trang va thap nhat & nguoi chau my
ban dia va vung Alaska. Nguy co tir vong do UTBT udc tinh 1a 0,86% tuong

duong 1/116.2 Va céc chi sé nay dang c6 xu hudng giam dan (Biéu d6 3.2).2
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Biéu dé 1.3 Xu hudng thay déi ti |é song sét sau 5 nam ciia UTBT

Ti 16 soéng sot sau 5 nam tir khi chan doan 1a 48,6%, nhung néu chan
doan & giai doan dau ti 18 nay rat cao dén 92,6%, tuy nhién sé bénh nhan giai
doan sém chi chiém 16%. Trong khi 58% bénh nhan chan doan ¢ giai doan
muodn co ti 1é song sau 5 nam chi 30,2%.% Nhung ti 1 ndy dang cd chiéu
huéng tang dan nho cai thién chét luong diéu tri va hiéu qua cac phuong phap

sang loc, dy phong va chan doan sém (Biéu dd 1.3).2



1.1.2. Nguyén nhan va ce’ ché bénh sinh UTBT

Nguyén nhan caa UTBT van chua duoc lam rd. Vé ly thuyét, bé mat
biéu md cua budng tring lién tuc chiu qua trinh tén thuong - rung trang va
stra chira - 1am seo, 1am tidng kha ning phat sinh DB gen dan dén viéc xuit
hién UT. Nhitng gia thuyét khac con cho rang su ting nong dd hormon
trugc va trong thoi ky rung trimng co6 thé kich thich su phat trién caa cac té
bao bat thuong.

Cac UTBT bat nguon tir 3 loai té bao: té bao biéu md, té bao mam va té
bao dém-sinh duc. Céc gia thiét cha yéu tap trung vao UT biéu mé (hon
90%). UT biéu méd c¢6 5 nhém chinh: UT thanh dich &c tinh cao (70%), UT
dang lac noi mac tir cung (10%), UT té bao sang (10%), UT dich nhay (3%),
UT thanh dich &c tinh thap (<5%). Trong cé4c loai UT nay déu c6 nhiing u xu
huéng ac tinh khdng chac chan nhu cac u giap bién ¢6 nhimg dic diém té bao
ac tinh, nhung lai khéng c6 dau hiéu xam 1an mé nén xung quanh.*

Hau hét cac khoi u mang dic diém ngudn goc tir cac mé cua cac co quan
sinh duc nit khac, phét trién ¢ budng trang nhu u thi phéat. Nhiéu di liéu cho
rang UT thanh dich d6 ac tinh cao va d6 &c tinh thap bat ngudn tir biéu mé voi
tr cung; UT té bao sang va UT dang lac ndi mac tir cung tir nang lac ndi mac
tir cung; va UT dich nhay tir 6 nhiing té bao chuyén tiép tai diém ndi voi tu
cung-trung md. Ca hai UT thanh dich do &c tinh cao va thap bat ngudn tir
biéu md voi tir cung mic du qua cac duong riéng biét. Cac UT thanh dich
trong biéu mé voi tir cung cé hinh thai va dau 4n TP53 nhu UTBT thanh dich
d6 &c tinh cao cho thay kha nang té bao UT bét nguon tir ton thuong VO tir
cung d6 vao budng trang, noi ching phat trién manh mé. UTBT thanh dich ac
tinh thap duong nhu phat trién tir u nang tuyén thanh u giap bién va sau do 1a
UT &c tinh thap. Cac u nang tuyén budng trang nhung co6 kiéu hinh gidng cua
VoI tir cung, cho thdy c6 kha nang tir biéu mé voi tir cung chuyén sang. Tuong

ty nhu UT thanh dich &c tinh thap, UT dich nhay, UT dang ndi mac ta cung,



UT té bao sang ciing phat trién tir c4c u giap bién (nhém 1). UT thanh dich &c
tinh cao c6 kiéu hinh ac tinh hon, va thiéu u tién than rd rang-nhém II. Céc
UT nhém 1 lién quan BB nhitng gen gay UT BRAF va KRAS ¢ UT thanh dich
va dich nhay, va PTEN ¢ UT dang noi mac ti cung, trong khi UT nhém 11 voi
cha yéu (50-80%) BB gen p53.1
1.1.3. Yéu té nguy co

% Tién sir bénh tat. Nhitng phu nit mac cac bénh UT nhu UT v, UT ta
cung, UT tryc trang, UT da day déu c6 nguy co cao mac UTBT. Mdi lién
quan giira hoi chung budng trimg da nang va UTBT duoc mot nghién cau
bénh chitng chang minh véi OR=2,5, Cl195%=1,1-5,9.12 Tuy nhién dit liéu
con chua da dé tuyén bd hoi chang nay 1a yéu té nguy co UTBT.2 Lac noi
mac tir cung mac du lanh tinh nhung dugc ghi nhan c6 lién quan dén UTBT.
Sayasneh (2011) bao céo bénh ly nay lam tang nguy co UTBT, vai muc anh
huong 1,3-1,9, va lién quan nhiéu hon dén UT dang noi mac ter cung, va UT
té bao sang, nhat quan véi gia thiét nguoén goc cua cac UT nay.** Mot sd
nghién ciu ¢& mau Ién béo céo tién sir viem ving chau lam tiang nguy co u
budng tring giap bién ma khéng phai UTBT xam 1an.® Mot sé thu thuat,
phau thuat phu khoa anh hudng dén nguy co UTBT. Déi véi phu nit nguy co
cao thi cit budng triing-voi tir cung 2 bén dy phong giam nguy co UTBT it
nhat 90%.1® Nhiéu nghién ciru xac dinh nguy co UTBT giam 30-40% sau cit
ttr cung hoic that voi tir cung.r” Tac dung kéo dai sau d6 it nhat 10-15 nam.

< Tién sir gia dinh va yéu té di truyén. Nhiing ngudi ¢6 01 nguoi than
mac UTBT sé& c6 nguy co UTBT cao gap 2 dén 5 l1an so voi nguy co chung
cta cong ddng. Khi ¢ nhiéu hon mot nguoi than UTBT thi nguy co udc tinh
la 3-23%.18% Nhitng phu nit c6 tién st gia dinh UT V(, tr cung, dai trang,
hoic truc trang ciing ting nguy co mac UTBT. Khoang 10% UTBT la di
truyén, 90% trong sé d6 lién quan dén BRCAL va BRCA2 thudc Hoi ching



UT vi-UTBT di truyén (HBOC).2° Hoi chitng Lynch 1a mét ri loan di truyén
lan trén nhidm séic thé thuong ting nguy co UT dai truc trang, va UT cac co
quan khac nhu UTBT.2 Ngoai ra, cac gen gay UT hay ap ché UT nhu TP53,
BARD1, CHEK2, RAD51, PALB?2... ciing lién quan dén nguy co UTBT.

< Tiéen s sinh sdn. Tac dung bao vé cua viéc mang thai va nudi con
bang sira me da dugc khang dinh. Nghién ctu thuan tap & Thuy Dién, cho
thay ting sb lan sinh lam giam nguy co UTBT (OR cho mdi lan sinh - 0,81,
Cl95%=0,77-0,85).2 Kinh dau sém va man kinh muon lam ting nguy co it,
nén thoi gian co kinh dai khong déng vai trd quan trong trong co ché sinh
UTBT.?® Kho phan biét vo sinh hay viéc diéu tri vo sinh lam tang nguy co, cO
nghién ctu cho réng nhitng nguyén nhan vo sinh, nhu lac ndi mac t cung,
lam ting nguy co hon 1a do thubc diéu tri vo sinh.?*

< D¢ tusi. UTBT c¢6 lién quan dén tudi tac va duoc xem la bénh ly chu
yéu sau man kinh. Ti 16 mac UTBT tang 1én 1 rét sau 65 tudi. Do tudi trung
binh dugc chan doan 1a 50-79. Nhimng ngudi 16n tudi thuong cé mac UTBT ¢
giai doan ning hon, it tich cuc diéu tri nén ¢ ti 16 song sét thap hon.?

< Ngi tiét t6. Thudc ngura thai dang udng giam nguy co UTBT rd rang
sau vai thang sir dung va trong nhiéu nam sau khi ngung.?® Nghién ctru bénh
chimg trén 207 nguoi c6 DB BRCA1/2 bao cao giam 50% nguy co, nhung
nghién ciu ¢ phu nir Do thai cho thiy chi giam nguy co trén ngudi khong
mang PB.??% Liéu phap hormone thay thé co lién quan dén nguy co UTBT,
tuy chua duoc chitng minh rd rang. Gan day vai nghién ciu tim thay nguy co
gia tang it, dac biét ddi véi nguoi duoc diéu tri hormon thay thé dai han.?

% Dinh dwéng. Nhitng nghién ciu gan day khuyén céo nhiing thtc in
giau carotene va lycopen lam giam nguy co UTBT, trong khi thit do c6 thé
lam tang nguy co.3%%! Str dung nhiéu thuc pham giau chat xo, nhiéu dau nanh

giam nguy co UTBT, va ché d6 thiéu vitamin D thi 1am ting nguy c0.323



% Béo phi lam tang nguy co UTBT do lién quan c&c hormon sinh duc.
Phén tich gop 28 nghién ctru bao cao nguy co UTBT ting ¢ nguoi thura can,
béo phi so véi ngudi can ning binh thuong voi RR tuong tng 1,2 va 1,3.3
Mot nghién ctu khac nhan thiay & phu nit man kinh, béo phi c6 nguy co
UTBT cao hon ngudi can ning binh thuong (RR=1,72; C195%=1,02-2,89).%

% Loi song. Tuy chua c6 anh hudng rd rang 1én nguy co UTBT nhung
16i séng tich cuc, tranh hat thude, dung thiec udng cd con mic vira phai va tap
luyén thé chat dugc khuyén céo cé thé giam nguy co UT va bénh tim mach.

% M6i trwong. Mac du con thiéu nhat quan trong céc két qua nghién cau
nhung Co quan nghién ciru ung thu quéc té (International agency for research
on cancer- IARC) d4 tuyén bd bang chimg 1a dii cho thdy phoi nhiém amiing,
hay str dung bot talc & duong sinh duc 1am ting nguy co UTBT.3®

% Thuéc. Nhiéu nghién cau cho thay dung aspirin diéu tri cac bénh tim
mach va UT khac c6 thé giam UTBT 20-34%.%" Va ti 1&6 mac va tir vong do
UTBT giam ¢ ngudi diéu tri tiéu duong bang metformin.

1.1.4. Chan dodn
1.1.4.1. Triéu chuzng lam sang

% Tri¢u chirng co ning

- Giai doan dau: céc triéu chimg thuong mo hd va khong dic hiéu nhu day
tirc bung, dn khong tiéu, budn nén, ndn, ... dau bung & cac mirc do khéc nhau.

- Giai dogn mugn: cac triéu chung thuong ram ro, tién trién nhanh nhu
gay sat, kém dn, bung chuéng, bénh nhan tu so thay khéi u, céc triéu ching
cheén ép hoidc xam lan cac co quan 1an can nhu gay kich thich, tic nghén bang
quang hoac truc trang gay tac rudt, roi loan tiéu hoa.

- Giai doan cudi: bénh nhan cé biéu hién suy dinh dudng ning, rdi loan nudc

dién giai, da boc xuong, bung cing to, mat hét té chirc md ¢ mat, mat triing.



UTBT té bao mam thuong c6 biéu hién cing xoan, giy dau nén thuong
phét hién & nhimg giai doan dau. UTBT té bao dém-sinh duc thuong di kém véi
réi loan noi tiét nhu day thi som hoidc chay mau am dao kéo dai sau man kinh.

< Triéu ching thuc thé. Tham kham tiéu khung, thim am dao, truc
trang phét hién UTBT va danh gia: vj tri, thé tich, mat do va mac do xam lan.
Giai doan cudi: thuong c6 cd chuéng. Kham toan than: hach ben, hach
thugng don, dich mang phdi, gan to.
1.1.4.2. C4n lam sang

% Siéu am nga am dao duoc sir dung pho bién dé chan doan khéi u viing
chau, va tién luong kha nang ac tinh. Két hop Doppler mau khao sat sy ting
sinh c4c mach mau ngoai bién hoic trung tam khéi u dy doan kha ning ac
tinh. IOTA ding cac dic diém siéu &m Doppler du bao &c tinh cua u budng
trieng voi do nhay 95% va do dic hiéu 91%.%° Mo hinh ADNEX duoc IOTA
dé xuat dwa vao 3 yéu té 1am sang: (1) tudi bénh nhan, (2) nong do CA125 va
(3) noi siéu &m (trung tdm ung budu hay noi khac) va 6 yéu té siéu am: (1)
duong kinh 16n nhat cua khéi u, (2) ti 16 mo dic, (3) ¢ vach ngan chia ra hon 10
nang nho, (4) s6 chdi nhu, (5) bong lung, (6) dich 6 bung. Két qua wéc tinh kha
nang khdi u phan phu: (1) lanh tinh, (2) giap bién, (3) UTBT giai doan I, (4)
UTBT giai doan -1V, (5) UT di can véi do nhay 96,5% va do dic hiéu 71,3%.%

% Cac phuwong phap chan doan hinh anh khac

e X-quang 16ng nguc, bung, khung dai trang dé phat hién di can.

e CT, MRI bung khao sat khdi u, hach, dich tu do, di can phic mac, gan...

e Xa hinh xuvong, than danh gia ton thuong di cin va chirc nang than.

e Chup PET/CT trudc diéu tri dé chan doan; sau diéu tri dé theo dbi.

e Noi soi 6 bung phét hién UT, di can phac mac, bé mat gan (sinh thiét).

e Noi soi duong tiéu hoa dé loai trir cac khéi u di can tir dudng tiéu hoa.

% Xét nghiém CA125. Gia tri binh thuong <35U/m. Véi khdi u viing
chau, CA125>65U/ml c6 dén 90% la 4c tinh. 80%-85% UTBT biéu md co
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CA125 ting cao, va thé thanh dich ting cao hon dich nhay (>85%). Pinh luong
CA125 dinh ky dé chan doan va theo doi UTBT. Phai danh gi4 cting thong tin
lam sang, vi CA125 c6 thé tang trong nhiéu tinh trang sinh Iy (kinh nguyét,
mang thai), bénh lanh tinh (lac ndi mac tur cung, u xo tir cung, viém tuy, viém
nhim ving chau, bénh gan va u lanh budng triing) hay &c tinh khac (UT noi
mac ttr cung, phdi, v, tuy va éng tiéu héa). Nén CA125 khong dugc dung dé
tam soat UT vi gan 20% UTBT khong ting CA125.4142

< Xét nghiém HE4. HE4 1a mét chi diém UT moi giap danh gia nguy
co UT biéu mo buong trang. Po nhay va do dac hiéu HE4 cao hon CA125,
nén tiém ning sang loc hon CA125.%

<% ROMA (Risk of ovarian malighancy algorithm) - thuét toan hoi quy
két hop 2 chi diém UT CA125 va HE4, danh gia khéi u viing chau c6 nguy co
cao hay thip mac UTBT, véi do dic hiéu 75%, do6 nhay 89% cho tat ca bénh
nhan (ddi vai tién man kinh - 76,5%; man kinh - 92,3%).%

< RMI (Risk Malignancy Index) - chi s6 phan tich hdi quy logistic, chi
st dung CA125, két qua siéu am va tinh trang kinh nguyét bénh nhan, duoc
dung dy doan nguy co UTBT trudc phau thuat.*®

< Alpha Fetoprotein (AFP) gilp chan doan u ti nodn hoang, theo dbi
diéu tri, phét hién sém di can, tai phat. U té bao mam c6 AFP ting cao 13 u thi
nodn hoang hoac u té bao mam hdn hop co6 thanh phan tdi nodn hoang.*

< hCG (Human Chorionic Gonadotropin) ting cao trong huyét thanh va
trong moé & UTBT biéu md mang dém, UTBT biéu md bao thai, u quéi khong
thuan thuc. Tuy nhién khéng ting trong u nghich mam, u tdi nodn hoang.*’

% Cac xét nghiém khac

— Xét nghiém té bao hoc tir dich 6 bung, hach, dich mang phéi (néu cd).

— M@ bénh hoc sinh thiét qua phau thuat/ ndi soi 1a xét nghiém quyét dinh.

— Xét nghiém gen hoac giai trinh twy gen BRCA1/BRCA2, MLH1, MSH2,
MSH6, PMS2, EPCAM, MUTYH, TP53, STK11, PALB2 ... giup tién Iugng bénh,
lua chon cac thudc diéu tri dich, déanh gia kha nang mac UTBT di truyén.
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1.1.4.3. Chan dodn giai doan

Phan loai TNM duoc danh gid bang 1am sang, chan doan hinh anh va
phau thuat, con phan giai doan theo FIGO dya trén phau thuat (Bang 1.1)*8
Bdang 1.1 Phén logi giai doan theo TNM va FIGO

TNM

FIGO

Pic diém

Tx

Khong thé danh gia duoc u nguyén phat.

To

Khong c6 bing chitng u nguyén phét.

T1

U ¢ budng trirng (mot hoac ca hai)

Tla

Uol budng tréng, V6 nguyén ven, khong u bé mit
buong tring; khong té bao ac tinh trong dich 6 bung.

T1b

U ¢ ca?2 budng trang, Vo nguyén ven, khong u bé
mat buong triing, khong té bao ac tinh dich 6 bung.

Tlc

U ¢ 1 hay 2 budng triing véi 1 trong cac yéu té:

T1lcl

Roi, d6 ra do phau thuat

T1lc2

V6 bi phé v&, u trén bé mat budng tring

T1c3

Té bao ac tinh trong dich 6 bung

T2

U xam lan 1 hay 2 budng trang, xam lan khung chau

T2a

A

Lan toa va/hoic ciy vao tir cung

T2b

1B

Xam 1an t6 chuc khac caa chau, bao gdm ruét.

T3
+/-
N1

12

U xam l4n 1 hay 2 budng trang véi két qua té bao
hoc, mé hoc lan téa phic mac ngoai khung chau
va/hoac di can hach sau phdc mac

N1

Chi di can hach sau phdc mac

Nla

I1ALI

Hach di can < 10mm & kich thuéc 16n nhat

N1b

1AL

Hach di can > 10mm & kich thuéc 16n nhat

T3a

N bat ky|

A2

Vi thé xam lan phdc mac ngoai khung chau

T3b

N
bat ky

1B

Di cin phiic mac ngoai khung chau kich thudc dén
2cm, kem/khdng kem hach sau phic mac

T3C

N
bat ky

c

Di can phic mac ngoai khung chau kich thuéc 16n
nhat>2cm va/hoac di can hach sau phic mac

A\

Di can xa (trir di can phidc mac).

M1la

IVA

Dich mang phdi kém té bao hoc dwong tinh

M1b?

VB

Di can moé va co quan ngoai 6 bung

L Di cdn vé gan. 2 Di can nhu mé gan. T-U nguyén phat. N-hach bach huyét. No—
khong di can hach. N1-di can hach. M—di can xa. Mo-khong di can xa. M1-di can xa
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1.1.4.4. Chén dodn mé bénh hoc

T chirc y té thé gisi (WHO) phan loai UTBT tién phat dua trén mé hoc
gom 3 loai chinh: UT biéu mé, UT té bao mam, va UT té bao mo dém-day
sinh duc.* Trong d6 UT biéu md hay gap nhat: UT biéu mé tuyén thanh dich,
UT biéu mé tuyén nang nhay, UT biéu md dang ndi mac, UT biéu md té bao
sang, UT biéu md khong biét hda, UT biéu mo té bao chuyén tiép, UT biéu
mo vay... Ngoai ra con UT do di cin tir cac co quan khac nhu u Krukenberg
tir da day. Thong ké SEER phan loai theo md bénh hoc ¢6 84,1% la UT té bao
biéu mo, trong d6 chiém da sb 1a UT biéu mo tuyén thanh dich 36,5%. UT té
bao mam chi chiém 0,5%, con UT té bao dém-sinh duc chiém 2,6%.2
1.1.4.5. Chdn dodn phdn biét

Viém nhidm, apxe tiéu khung; lao sinh duc, lao mang bung; u ta cung, u
lanh budng trang; cé&c u tiéu hod, tiét niéu, sau phlc mac, mac treo; di can.
1.1.5. Diéu tri

Nguyén tac chung: Tly theo md bénh hoc, giai doan, tudi, tinh trang
bénh nhan... dé phdi hop cac phuong phap diéu tri thich hop.>°

a. biéu tri phau thuat cd vai tro rat quan trong trong diéu tri UTBT: (1)
Phau thuat sinh thiét tic thi 1am mé bénh hoc chan doan xac dinh; (2) Panh
gia chinh xéc giai doan bénh; (3) Phau thuat triét dé bao gom cat tir cung toan
bo, phan phu hai bén, mac ndi 16n trong tinh huéng bénh d lan.

b. Diéu tri hoa chat dong vai trd ngay cang quan trong nhat. Diéu tri hoa
chat c6 thé 14 tan bd trg, bd tro hodc giam nhe cho giai doan di cin xa.

c. biéu tri dich (Targeted therapy)

> Thudc tc ché yéu té ting trudong ndi md mach mau Bevacizumab 13
khang thé don dong. Phéi hop véi hda chat trong diéu tri UTBT giai doan |11,
IV va UTBT tién luong Xau, kich thudc ton thuong ton du sau phau thuat

>1cm. Con duoc ding diéu tri UTBT tai phat khang phac d6 c6 platinum.
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» Thubc e ché PARP (Poly ADP ribose polymerase)

— Olaparib 1am &c ché quéa trinh sira chita DNA, tir d6 gay chét té bao
UT. Chi dinh: (1) Diéu tri duy tri UTBT biéu mé d¢ ac tinh cao ¢ giai doan
111 va IV va c6 BB gen BRCA1/2, dap tng sau khi hoan tat héa tri liéu budc 1
c6 chira platinum; (2) Diéu tri duy tri UTBT biéu mé d6 &c tinh cao nguyén
phat va tai phat nhay vai platinum, dap ang véi héa tri liéu co platinum.

— Céc thuéc uc ché PARP thé hé sau: (1) Rucaparib chi dinh UTBT tai
phat c6 BB BRCA1/2, (2) Niraparib duoc chi dinh diéu tri UTBT (loai nhay
cam véi platinum trude d6) sau that bai vai it nhat 2 budc diéu tri hoa chat.

d. Liéu phap noi tiét (tamoxifen, letrozole) dugc xem xét cho nhiing
bénh nhan tai phat khéng cé triéu ching hodc bénh nhan can nghi hoa tri liéu.

e. Bidu tri mién dich. Céc thu nghiém I1am sang véi pembrolizumab,
atezolizumab dang duoc tién hanh mang lai nhitng két qua kha quan ban dau.

f. Diéu tri mién dich phong xa: khang thé don dong gin dong vi phéng
xa dang thur nghiém (HMFG, Hu2PLAP, Trastuzumab, Pertuzumab, OC125).

g. Xa tri hau phau cac bénh nhan giai doan I, khi khong dap tng véi hoa
chat, hoac giam nhe trong UTBT giai doan mudn, tai phat lan tran 6 bung.

h. Xa phau bang dao gamma, dao gamma quay rat c6 xa gié trj trong
viéc kiém soat UTBT di cin néo tir 1-3 4, kich thudc dudi 3cm.

1.1.6. Tién lwong

Ti 1é song sot sau 5 nam dugc udc tinh chi khoang 49,3%.2 C4c yéu t6 tién
lwong bao gém tudi, giai doan bénh, mé bénh hoc, do ac tinh khdi u, mtc d6 cb
chudng, thé tich khdi u ton du sau md va nhitng phat hién khi mo lai ...

% Tudi. Bénh nhan cao tudi thuong dap wng thudc va sic chiu dung doc
t6 hda tri kém hon, va cac bénh Iy han ché lya chon diéu tri. Ti I& séng sot sau

5 nam giam dan theo do tudi thoi diém chan doan.?
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% Giai doan bénh. Giai doan dau ti I& séng sot sau 5 nim rat cao dén
92,6%, tuy nhién 58% UTBT chan doan & giai doan mudn ti I¢ chi 30,2%.

+% Thé tich u ton du sau md con lién quan dén do c tinh cua khdi u,

% M6 bénh hoc. UT té bao mam, UT té bao dém-sinh duc cd thoi gian
séng thém tot hon UT biéu md. UT dang lac noi mac tir cung, UT té bao sang,
va UT nang tuyén nhay tién luong kha quan hon cac UT biéu mé khéc.52

% CA125 truée diéu tri 1a yéu td tién luong trong nghién ciu don
bién, nhung khong c6 ¥ nghia tién lugng doc lap trong phan tich da bién.

% Tién str gia dinh. Nhitng bénh nhan c6 tién sir gia dinh mac UTBT thi
c6 tién lugng sbéng sot sau 5 nam thap hon bénh nhan khong cé yéu té nay.52

<% Céc yéu td khac duoc nghién ciu tap trung trong linh vuc sinh hoc
phan tir va gen nhu murc d6 bo thé cua u, gen kim ham khéi u, sy khuyéch dai
gen UT, cé4c yéu t chuyén dang va tang truong u: HER2, EGFR ...

1.2. Pot bién gen BRCA1/2 lién quan dén UTBT
1.2.1. Héi chitng ung thw vit — buéng trieng di truyén (HBOC)

Hoi ching ung thu v — budng trang di truyén (Hereditary Breast &
Ovarian Cancer syndrome - HBOC) 14 mot hoi chimg ting nguy co phat trién
UT vl hoic UTBT co6 tinh chat gia dinh. V& mat di truyén hoc, HBOC do BB
gen BRCA1 hoic BRCA2 té bao mam di truyén trong 1 alen va sau d6 mét
trang thai di hop cia mé sinh dudng. Céac dau hiéu caa hoi chung nay bao gom
nhiéu thanh vién gia dinh mac UT vd va/hoac UTBT, mac UT vi/UTBT sém,
tién str ca nhan mac ca UT va va UTBT, tién st gia dinh ¢6 UT vii & nam.5®
1.2.2. Gen BRCA1

BRCAL la mot gen ap ché khdi u lién quan dén UT vi va UTBT duoc
xac dinh va tach dong lan dau nam 1994. Gen niay nam trén canh dai cua
nhiém sic thé 17 (17g21). BRCAL 1a mot gen Ién, chira 24 exon, trong d6 22
exon méa héa dai khoang 100kb>*. Alen binh thudng cua né tao ra mot mRNA
kich thudc 7,8kb, va mMRNA nay ma hoa protein BRCA1 gom 1863 acid amin.
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Protein bao géom mot domain RING-finger gan dau N tan (exon 2-7),
vung méa hoa boi exon 11-13, nhom “SQ” (serin-glutamin) & vi tri acid amin
1280-1524, va mot domain BRCT ¢ dau C tan (exon 16-24) (Hinh 1.1).
Domain RING c6 chitc nang nhu enzym E3 ubiquitin ligase. Cac acid amin
dugc ma hoa bsi exon 11-13 chta nhitng vi tri gan danh cho nhiéu loai
protein. Domain BRCT la domain gan phosphoprotein, dic hiéu véi protein

duogc phosphoryl hda boi hé thong enzym ATM/ATR kinase.

Coiled-Cail
M domain ctP
Rad-aso BRCA2 abraxas
PALB2 BACH1
BARD1 Rb Rad5l, = . B3
1863 AA
RING [ SCD BRGT b
NES NLS ® PPPP 206D

I (81-99) (503-508) I

E3 Ubiquitin (607-614) Gan phospho-protein

ligase Cac dich ctia ATM

EXON 11 12&13

Hinh 1.1 Cdu tric cia protein BRCAL.

* Nguon: Computational and Structural Biotechnology Journal (2012)3°

Exon 11-13 chiém 65% trinh tw BRCA1, ma héa cho 2 trinh tu dinh
huéng nhan (Nuclear localization sequences-NLS) va cac vi tri gan protein:
Rb, c-Myc, Rad50 va RAD51. Nhirng acid amin ¢ day chira domain coiled-
coil va ving chta serin (SCD) duoc phosphoryl héa bai ATM, noi gan
PALB2, BRCA2. Tuy exon 11-13 ¢ ti 18 16n cac DB gy bénh nhung hiéu
biét vé& ciu tric, chirc nang ctia ving nay rat it so véi domain RING va
BRCT. Céc protein gan vao exon 11-13 lién quan nhiéu tdi cac con duong
sinh hoa cua té bao (Hinh 1.2). Myc 1a yéu té diéu hoa sao chép cua rat nhiéu
gen. RAD50, RAD51 va PALB?2 lién quan dén sira chira DNA. Rb diéu hoa
chu trinh té bao.*® Trén Biéu dd 1.4 thé hién ti 16 DB cao & domain RING,
exon 11-13 va domain BRCT.
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o BRCA1 ___ PHOSPHORYL HOA BOI
$E‘;’i§”u TRINH Rb ——— _on11-13 — SCDs ATM/ATR VA Chk2
Rad 50 / ~
Rad 51 PALB2
NHEJ/!-IR Myc NLS NHR
GIAM SUf SAO CHEP VA CHUYEN DINH HUGNG
DANG TE BAO NHAN

Hinh 1.2. Cac chirc nang ciia exon 11-13 BRCAL.

* Nguon: Computational and Structural Biotechnology Journal (2012).5°
Trong té bao binh thuong, protein BRCAL rat quan trong trong viéc duy

tri su 6n dinh di truyén théng qua qua trinh sira chita DNA va apotosis, dong
thoi hoat dong nhu mot protein tc ché khdi u. BRCAL con tham gia diéu
khién su biéu hién p53 va GADDA45 - gen dap (ng sai hong caa DNA. O Hinh
1.3 BRCAL tham gia stra chita ton thuong gy DNA soi dbi bit dau bing
phosphoryl hoa, sau d6 két hop véi BRCA2 va céac protein quan trong
(RAD51, BARD1) tao phuc hop gan vao vi tri DNA ton thuong va khai dong

tai t6 hop.
3'0_ Domain BRCT ngéu nhién
s$6 2.5 Domain Ring Exon 11-13
1an
2.0

tang A
_ Ty 1& dét bién tang
Y A /
& 1.0 -

~ \/ \-/\/ Ty 1& dGt bién

b 0-5_ giam

< v
bién

0.0+

2 3 5 68 7 8 910111213 141516 1718192021 22 23 24
Exon

Biéu dé 1.4. Ti 1¢ dét bién BRCAL ¢4 ¥ nghia lam sang

* Nguon: Computational and Structural Biotechnology Journal (2012).%°

S6 lan ting ti 1é BB tinh bang s6 PB trén s6 codon mai exon. Puong 1.0
trén truc Oy chi tong DB trung binh méi codon ciia BRCAL. Nhizng domain c6
ti I¢ BB cao ¢ phia trén duwong 1.0.
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Néu mat chirc ning BRCAL va BRCA2 s& din dén tang sinh bat thuong
té bao, co ché dan dén hinh thanh té bao UT. Sy diéu hoa cac con dudong hoa
sinh ¢6 thé 1a gian tiép do sy tuong tac cia BRCAL véi bo may phién ma co
ban (RNA helicase A va RNA polymerase 1), cac chat dong hoat hoa phién
ma (p300, CBP) va déng kim hadm phién ma (RbAp46/48, HDAC-1/2 va
CtIP). Ngoai ra, protein BRCA1 con c6 hoat tinh ubiquitin ligase ndi sinh
thong qua ving N-terminal RING tuong tac véi BARD1 dé tao phuc hop
BRCA1-BARD1. Tinh chat ubiquitin ligase cua phic hé nay tao nén rat nhiéu
chtrc ning sinh hoc cua protein BRCA1L, bao gém hoat tinh @c ché khéi u
trong UT vl va UTBT.%

A - Chirc naing BRCA1 va BRCA2 binh thuong B - BRCA1 va BRCA2 mét chirc ning

N\

1
| ,
BRCA1 : KBRCM )
1 ~
Phosphoryl ' Phosphoryl
l 5 hoa Bch ! .> héa BRCAL1
® ! ~
@ ! ‘BRCA1
1
Hinh thanh l : Hinh thanh /
phichop | (5 . phtc hop l
DNA ton thwong £ RC A1
(ndi sinh/ngoai sinh) ] ] T
ABDI RC 2)
\ Rad51

Di 9huyén vi tri phirc hop
dén vung t6 hop DNA

pS3

PCNA

7\

dén vung t6 hop DNA

’ .
@v@ tri phitc hop

PCNA . QQ
l Swra chitra DNA L RCA1
BARD1 Cm BARD1
Chu L t€ bao Rads1 & / Rad51
binh thwong
PCNA PCNA

'l Stra chita DNA Stra chita DNA that

,/ thét bai cua hau bai cua p53 hodc cdc
‘ hét gen gen kiém tra khéc
/

Tang p53

Thic day p21

Tang sinh té bao

Dung chu ky té bao
Apoptosis (chét té bao)

Hinh 1.3. Vai tro cia protein BRCAL va BRCA2 trong siza chira DNA.
Nguén: Cambridge University Press (2001)



18

1.2.3. Gen BRCA2

Gen BRCA2 nam trén nhanh dai nhiém séc thé 13, vi tri 13g12.3 va chua
27 exon duoc xac dinh nam 1994.%” Alen cua BRCA2 tao mRNA kich thudc
10,4kb — m& hoa protein 3418 acid amin. Vi tri bat dau dich mé tir exon 2.

Phan N-terminal cua protein BRCA2 chira domain kich hoat phién ma (18-
105 acid amin). Exon 11 ma héa 8 dang ciu triic mé tip giéng nhau cé tir 30-40
acid amin, 1a trung gian gan két gitta BRCA2 va RAD51. VVing nay con c6 tén
goi la ving lap BRC (BRCA C-terminal Repeat), tir BRC1 dén BRC8. Mdi
BRC, ngoai trir BRC5 va BRC6, déu c6 thé gan riéng ré voi RAD51 trong ki
thuat lai 2 thanh phan (protein va protein) ciing nhu & trong dng nghiém khi
duoc biéu hién nhu 1a protein dung hop GST (glutathion -S- transferase). Kha
ning gin cac BRC ciing khéc nhau, BRC4 hoat tinh gan cao hon BRC1 4 lan.

Cau triic C-terminal domain BRCA2 dugc xac dinh va c6 lién quan dén tinh
chat lién két DNA. Mot s6 lugng I6n BB gay UT duoc phét hién nim ¢ domain
nay. 2 tin hi¢u dinh huong nhan (NLS) ¢ vung nay va cung dinh hudng vai
BRCA1 vao nhiéu trong diém trong nhan cia té bao sinh dudng (Hinh 1.4).%

viing Iap BRC NLS
(1009-2082) (3263-3269 va 3381-3385)
Viung kich hoat viing gan DNA
phién mi RAD51 (2478-3185) D551

(18-105)

Hinh 1.4. Pdc diém cdu tric cia protein BRCA2.

*Nguon: Atlas of Genetics and Cytogenetics in Oncology and Haematology®®

Nong do protein BRCA2 ti I thuan voéi toe do tang sinh té bao. Cac té bao
khong phan chia khéng biéu hién BRCA2 trong khi biéu hién manh ¢ céc té
bdo, mo dang phén chia tich cuc nhu biéu mo vi trong thoi ky day thi va mang
thai. Su biéu hién BRCA2 dugc diéu chinh trong chu ky té bao, cao nhat trong
pha S cua chu ky té bao. BRCA2 déng vai tro quan trong trong lap rap cac thoi
v sic trong phan bao. Protein BRCA2 co vai tro diéu hda quéa trinh phién ma
khi gan vao phic hop vai protein DSS1. Sw hién dién cia DSS1 da duoc chang
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minh dé 6n dinh protein BRCA2 va déng vai trdo nhu mot chat diéu chinh cac
protein bi bién doi sau dich ma. Muc tiéu DSS1 1a c4c protein bi oxy héa va
phan huy ching. BRCA2 dugc chiung minh chirc nang kich thich phién ma, vi
du tang biéu hién BRCA2 s& kich thich phién ma cua cac gen diéu hoa thu thé
androgen. Chirc ning nay diéu hoa boi sy gan két véi protein EMSY vao viing
N-terminal (transactivation domain). Khi nong d6 EMSY vuot qua mac dan
dén vuing kich thich phién ma vao trang thai im ling.

Protein BRCA2 niam trong nhan té bao, chtra céc acid amin bi phosphoryl
hoa. Mic du cAu tric exon tuong tng véi BRCAL nhung protein BRCA2 ¢6 cau
tric protein kho nhan biét va khong c6 mai lién quan vai protein BRCAL. Tuy
nhién, cac protein duoc ma hda boi gen BRCAL va BRCA2 déu cb cling mét sb
chic ning nhu cung diéu hoa phién m4, sita chira nhiing ton thuong noi sinh
hay ngoai sinh caa DNA 1am 6n dinh ciu tric b gen —giai thich viéc tai sao
DB céc gen nay dan téi nguy co mac UT vi va UTBT. (Hinh 1.3).

1.2.4. Ti 1¢ dét bién BRCA1/2

Theo Co s¢ dir licu BRCA Exchange, hién nay da ghi nhan hon 33 684

bién thé trén gen BRCAL, va 32 973 bién thé trén BRCA2 (Biéu d6 1.5-A).%°
A

35000 B
34000 1358
33000 ? _ n
32000 738
31000 ‘
30000
29000
28000
27000
26000
BRCA1 BRCA2
m Chwa danh gia m Gay bénh = Chwa danh gia = Gay bénh
Nhw lanh tinh  m Lanh tinh Nhuw lanh tinh = Lanh tinh

Biéu do 1.5. C4c bién thé gen BRCA1 va BRCA2 phan logi theo chite ning
(A) Phén loai theo gen BRCA1 va BRCA2. (B) Phén loai cho ca hai gen.
Nguon: BRCA Exchange factsheet (cdp nhdt thang 7 nam 2021)%
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BRCA Exchange la san pham cua du an BRCA Challenge duoc to chic
boi Lién minh toan cau vé hé gen va stc khoe (Global Alliance for Genomic
and Helth) nham nang cao sy hiéu biét vé co so di truyén cua UT vi, UTBT,
UT tuy va cac co quan khac.® BRCA Exchange téng hop dir liéu céc bién thé
di truyén gen BRCAL va BRCA2 tir cac ngudn dit lieu Ion: 1000 Genome,
BIC, Clinvar, ESP, EXAC, GnomAD, ExUV, LOVD, ENIGMA, va bao céo
Finlay (2018). Theo BRCA Exchange c6 4 900 BB gay bénh chiém 12,2%
trong 7 445 bién thé cua hai gen da duoc khao sat danh gia (Biéu d6 1.5 -B).%

Bdng 1.2. Ti 1¢ dét bién BRCA1/2 ¢ bénh nhan UTBT cac cong dong

Cong dong/nuwéc|S6 ca UTBT | PB BRCAL | PBBRCA2 | Tong PB
Do théi 840 182 (21,7%) | 64 (7,6%) | 246 (29,3%)
Hoa ky 1915 182 (8,5%) | 98 (6,3%) | 280 (14,8%)
Canada 977 75 (7,7%) | 54 (5,5%) | 129 (13,2%)

Phan Lan 233 11 (4,7%) | 2 (0,9%) 13 (5,6%)
Thuy Dién 161 12 (7,5%) | 1(0,6%) | 13(8,1%)
Pan Mach 445 22 (4,9%) | 4(0,9%) | 26 (5,8%)

Ai-xlen 179 2(1,1%) | 10(5,6%) | 12 (6,7%)
Ba Lan 309 23 (7,4%) | 29(9,4%) | 52 (16,8%)
Puc 523 81 (155%) | 28(5,4) | 109 (20,9%)
An dd 239 37 (15,5%) | 14 (5,9%) | 51 (21,4%)
Thé Nhi Ky 102 10 (9,8%) | 7(6,9%) | 17 (16,7%)

Pakistan 120 16 (13,3%) | 3(2,5%) | 19 (15,8%)
Columbia 100 13 (13,0%) | 2(0,2%) | 15 (13,2%)

Australia 809 70 (8,7%) | 39 (4,8%) | 109 (13,5%)

Japan 634 63 (9,9%) | 30 (4,7%) | 93 (14,6%)
China 1331 228 (17,1%) | 70 (5,3%) | 298 (22,4%)
Korea 805 106 (13,2%) | 51 (6,3%) | 157 (19,5%)

Ti 18 cac bién thé co lién quan dén hoi chang UT vi va UTBT di truyén
(HBOC) 14 66% trén gen BRCAL va 34% trén gen BRCA2.5* Tan s6 cac BB
gay bénh BRCA1/2 trong dan sé chung khoang 1/400-1/800.%2 Riéng ti l¢
mang DB BRCA1/2 ¢ bénh nhan UTBT khoang tir 5% dén 30% nhung rét
thay d6i phu thudc vao ting cong dong (Bang 1.2).5
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Bdang 1.3. Cdc dgt bién “nguoi sang ldp” gen BRCAL/2 tim thdy & cac qudn thé

Quan thé Dot bién BRCA1 Pot bién BRCA?2
Nguoi Do Thal 185delAG: 5832insC 6174delT
Ashkenazi
Nguoi Ai —xlen 999del5
] 1675delA; 816delGT;
Nguol Na uy

3347delAG; 1135insA

Ngudi Phan Lan

+ >A :
VSL1+3A5G 9345 1$85§ég7708T,
Nguoi Thuy Dién 3171ins5
Nguoi Phap 3600del11
Nguoi Ha Lan 2801‘22'3?:;;32?{5512' 5579insA, 6503delTT
Ngudi Y 5083del19 87650elAG
Nguoi Phap - Canada C4446T; R1443X 3 32;32?3?& G
N(g; :;TSZI :?j:nz? : SQ95X; 2552delC
Newol TayBanNha | o o ielcAAG: AL708E 3034del ACAA
(Columbia)
Ngudi My Géc Phi | 943ins10; 1832del5; 5296del4 IVS13+1G>A
Nguoi Nam Phi E881X
Nguoi I-ric Tyr978X
Ngudi Trung Quéc 1081delG
Nguoi Nhat Ban Q934X, L63X 58020el AATT
Nguoi Malaysia 2846insA
Nguoi Philippin 5454delC 4265delCT, 4859delA

Nguoi Pakistan

S1503X, R1835X
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Quan thé ngudi goec Do Thai ¢6 nguy co mic HBOC cao do tan suat
mang DB BRCA1/2 cao nhung phan 16n 1a 3 DB duoc nghién ctu rat nhiéu:
2 BB trén BRCA1 (187delAG va 5385insC) va 1 trén BRCA2 (6174delT).
Trong cac quan thé khac nhau, cac DB BRCAL/2, dic biét cd tan sé phét
hién cao va gidi han trong cac quan thé 1a hé qua caa hiéu ung “ngudi sang
lap” (founder effect — trong di truyén quan thé) dugc goi 1a BB “ngudi sang
lap” (founder mutation) hay DB “dic trung” cho quan thé dé (Bang 1.3).%4

Mic du phan 16n DB BRCAL duoc md ta chi bao gom mot vai cap
nucleotid, trong nhitng nghién cau trén quan thé nguoi Ha Lan d4 xac dinh duoc
3 loai mét doan 16n gen BRCAL. Nhiing mat doan Ién duoc phét hién chiém toi

36% DB ¢ nhom bénh nhan Ha Lan ¢4 tién sir gia dinh nguy co cao.®

1.2.5 Nguy co Mdc ung thu
1.2.5.1. Nguy co mac cac logi ung thu

Nguy co gay UT cia BB BRCA1/2 14 khia canh ¢ ¥ nghia nhat trén 1am
sang. Nguy co ndy thay d6i dang ké phu thudc vao timg diéu kién cu thé.

Bdng 1.4. Nguy co mdc UT ¢ nhitng nguwoi mang dét bién gen BRCA1/2

Nguy co' miac UT
VitriuT - . .
Cong dong Dot bien BRCAL Dot bien BRCA2
UT vi 12% 46%-87% 38%-84%

UT vi bén con lai | 2% trong 5 nam | 21,1% trong 10 nam | 10,8% trong 10 nam

UTBT 1%-2% 37%-63% 16,5%-27%

UT vl & nam 0,1% 1,2% Dén 8,9%

UT tuyén tién liét | 6% dén 69 tudi | 8,6% dén 65 tudi 15% dén 65 tudi

UT tuy 0,5% 1%-3% 2%-7%

Melanoma 1,6% Téng
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UT vU la bénh 4c tinh pho bién nhat & nhitng ngudi mang PB dong mam
gen BRCA1 va BRCA2 véi nguy co tron doi dén 87%. Nguy co UT va dén 70
tudi cia cac DB BRCAL lan dau duoc nghién ciu trén 33 gia dinh 1a 87%°%.
Péi voi BRCA2, nguy co udc tinh dén 70 tudi 1a 84%°”. Cac nghién ciu sau
d6 déu udc tinh dugc nguy co thip hon. Nghién ctru trén 676 gia dinh nguoi
Do thai Ashkenazi va 1272 gia dinh cac dan toc khac, Chen (2006) udc tinh
dugc nguy co tich Iily UT va & phu nit mang DB BRCAL la 46%°8. Satagopan
(2001) bao cao nguy co UT vi dén 80 tudi ¢ phu nit Do thai Ashkenazi mang
PB BRCA1 dén 59% va trong DB BRCA2 13 38%°°,

UT v( bén con lai & nhitng phu nir diéu tri bao ton co ti 1é kha cao.
Nguy co giam & nhitng phu nit thuc hién phau thuat cat bo budng tring du
phong. Mot nghién ciu thuan tap bao cao vé nguy co UT v sau 10 ndm &
nhiing ngwoi mang BB BRCAL Ia 21,1% va BRCA? 14 10,8%.7°

UTBT. Nguy co mac UTBT ctia ngudi mang BB BRCAL dén 70 tudi l1a
63%, BRCA2 1a 27% lan dau duoc udc tinh trong cac nghién ciu caa Easton
(1995)™ va Ford (1998).5” Céac nghién ctru sau d6 cho thay nguy co thap hon.
Chen (2006) uéc tinh nguy co UTBT dén tudi 70 & ngudi mang BB BRCA1
la 39%°%8. Satagopan (2002) trong nghién ciru caa minh chi ra nguy co UTBT
& tudi 70 dbi voi BB BRCAL 1a 37% va BRCA? 1a 21%.%° Mavaddat (2013)
wdc tinh nguy co tich liy trung binh dén 70 tudi véi ngudi mang BB BRCAL
la 59%, BB BRCA2 14 16,5%.7

UT vl & nam. Nguy co tich liiy & tudi 70 wdc tinh caa UT va & nam gidi
mang PB BRCAL1 1a 1,2% va BRCA2 1 6,8%"°. Trong nghién cau l6n nhét vé
cac gia dinh c6 BRCA2 cho dén nay, phan tich hdi ctu va tién ctu 321 gia
dinh, ba truong hop UT vl xay ra ¢ nhitng nguoi than cip d6 mot 1a nam gidi,

cho thay nguy co nay la 8,9%".
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UT tuyén tién liét. Trong cac nghién ciu cac DB BRCA1/2 da sb tim
thay & nhirng bénh nhan duoc chan doan trudc 65 tudi. Ngudi ta cho rang cac
PB BRCAL gay ra nguy co UT tuyén tién liét khoang 8,6% & tudi 657, trong
khi cac DB BRCA2 mang nguy co dén 15%.7

UT tuyén tuy. Trong nghién ctu cit ngang caa Hiép hoi Lién két UT vi
(1999) va Thompson (2002) b&o céo su gia ting nguy co UT tuyén tuy &
nguoi mang BB BRCA1 (RR = 2,26, C195%= 1,26-4,06, P = 0,004) va ¢
nhitng nguodi c6 DB BRCA2 (RR = 3,51, C195% = 1,87-6,58, P = 0,0012).1877

U hic t6. Mic du it duoc nghién cau ky hon, céc tai liéu cho thay nguy
co UT héc td, ca da va mat, c6 thé ting 1én & mot sé nhung khong phai tat ca
céc gia dinh c6 DB gay bénh gen BRCA2."’

C4c bénh UT khéac. UT than tir cung va ¢b tr cung & phu nit dudi 65
tudi mang DB BRCA1 c6 nguy co twong ddi (RR) 12 2,6 va 3,78, Nguy co
tuong d6i (RR) UT thi mat va UT dng mat gia tang lan luot 12 3,5 va 5,0 ¢
nguoi mang DB BRCA1/278. Tuy nhién, trong cac nghién cau trén, cac chan
doan chua duoc dong thuan theo bénh hoc, nén tang nguy co UT ¢o tir cung
va tr cung ciing nhu UT tdi mat va 6ng mat tang c6 thé do phan loai sai
UTBT va UT tuyén tuy. Cac dit liéu cho thady UT ndi mac ti cung cé thé lién
quan dén tamoxifen trong diéu tri UT v hon 1a do BB BRCA1/2.7 Cac bao
c40 ban dau vé ting nguy co UT dai tryc trang khdng lap lai.

Hién tai, khong c6 khéi u lanh tinh hoic bat thuong thé chat nao dugc
cho 14 c6 lién quan dén cac bién thé gay bénh & BRCA1 hoic BRCA2.

1.2.5.2. Nguy co mdc ung thu phu thuge ddc diém dét bién
a. Vi tri dot bién
Nguy co mac UTBT va UT vi con phu thudc vao vi tri caa cac DB. Mot

vung cum UTBT (ovarian cancer cluster region—-OCCR) — la vung tap trung

cac DB ma ¢ d6 nguy co UTBT ting cao hon, va nguy co UT vua giam thap
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xudng hon cac ving khac. Pidu nay dugc xac dinh bang ti s6 hazard ratio UT
vU/hazard ratio UTBT (Ratio of Hazard ratio -RHR). Khi RHRyt vautet <1,0
duogc xac dinh cho vang cum UTBT va nguoc lai khi RHRyt vguter >1,0 thi
vung d6 1a vang cum UT vu (breast cancer cluster region — BCCR). Gayther
va Thompson bao cao vé nguy co UTBT cao hon va nguy co UT v thap hon
& exon 11 ca BRCAL va BRCA2 so véi nhitng ving khac. Gia thiét 1a cac BB
cat ngan protein BRCA1/2 ¢ exon 11 gay ra phan rda mRNA vo nghia gian tiép
(nonsense-mediated mesenger RNA decay — NMD) ¢o6 kich thudc I6n hon

nhitng BB cat ngan & nhiing exon nho hon.
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Original OCCR (c.2282-c.4071)
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Hinh 1.5. Ti sé Hazard ratio cza UT vii va UTBT theo vj #ri PB trén BRCAL.
Nghién ctu gop 55 trung tam tir 33 qudc gia voi hon 30 000 nguoi
mang DB BRCA1/2, tim thay trén gen BRCA1 01 ving cum UTBT (OCCR:
.1380 - ¢.4062 khoang exon 11) va 03 vung cum UT vu (BCCR1:c.179 -
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c.505; BCCR2: ¢.4328 — ¢.4945; BRCC23: ¢.4926-¢.5169 & ¢5261- ¢5563),
con trén BRCA2 c6 3 vung cum UTBT (OCCR1: c.3249-¢.5681; OCCR2:
€.6645-c.7471; OCCR géc tir cac bao cao trudc €.2831-¢.6401) va 3 ving
cum UT vu (BCCR1:c.1-¢.596; BCCR1%c.772-c.1806; BCCR2:c.7394-

¢.8904) (Hinh 1.5 va Hinh 1.6).%°

5.0 4

Ratio of Hazard Ratios (Breast Cancer: Ovarian Cancer)
]

| | | — | | |
c.l ¢.1000 ¢.2000 ¢.3000 c.4000 ¢.5000 €.6000 €.7000

c.5946delT
BRCA2 coding DNA, bp

Putative functional domains
BRC

I I |
c.8000 ¢.9000

DNA Binding OB Folds

(c.3006-6255) (c.7437-8001) (c.8010-8400,

Original OCCR (Broad: c.2831-¢.6401)

BRCA2 Exon 11

€.9156-9570)

Tower
(c.8443-8616)

CCR2

Hinh 1.6. Ti sé Hazard ratio ciza UT vii va UTBT theo vj tri PB trén BRCA2.

b. Dang dét bién

Ngoai ra, Rebbeck con tim ra méi lién quan giita nguy co gy UTBT véi
cac dang BB. Trong Bang 1.5 ¢ ca BRCAL va BRCA2, so sanh véi nhitng BB

v6 nghia & exon 11, thi cac nhém DB con lai déu c6 nguy co UT v cao hon

(HR>1,0) va nguy co UTBT (HR<1,0) thap hon.®
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Bdng 1.5. Vi tri va logi dgt bién lién quan nguy co UT vit, UTBT
. A 2 . UT vla UTBT
Nhom M0 ta Dang DB | NMD |Protein HR (C195%) | HR (C195%)
BRCA1
a | BB vo6 nghia Exon 11 N C6 |Khéng 1 [Ref] 1 [Ref]
F, OF-G, . A 1.20 0.94
1 NMD OF-s,N | ©0 |KhOng| y 5g 1 33y | (0.80-1.11)
Tat ca bB F, OF-G, . A 1.25 0.93
2 stopcodon som | OF-s,N | 9 [KMONG |1 1571 38) | (0.79-1.09)
BB trudc ¢.297 ATG A A 1.40 0.66
3 | (thikhoi dong sasomay | N [KhOngIKhong |y 1579 24y | (0.46-0.95)
n Lo o M, IF, G, A . 151 0.73
4 Khong’ket thiic sém IF-S. F Khoéng| Co (1.34-1.70) (0.61-0.88)
5 Tat ca bB E 141 0.72
“ngudi sang 1ap” (1.23-1.61) (0.60-0.88)
DB “nguoi sang 1ap” A 1.14 0.67
58 ¢.68 69delAG F Khong | 9 94°1.38) | (0.51-0.87)
5h DB “nguoi sang lap” F co 1.63 0.73
¢.5266dupC (1.41-1.89) | (0.57-0.92)
L . . - . 1.40 0.73
6 Tat ca DB sai nghia M Co (1.20-1.64) (0.57-0.92)
6a DB sai nghia & RING M cé 1.56 0.73
domain (c.72-192) (1.32-1.84) (0.56-0.96)
6b DB sai nghia 6 BRCT M cé 1.09 0.72
domain (c.4866-5325) (0.82-1.45) | (0.48-1.09)
7 DB sai nghia va BB | M+IF, IF- co 1.42 0.71
X0a trong khung S, IF-G (1.22-1.66) | (0.56-0.91)
8 DB xba (splice, x6a 1 | IF, IF-S, co 2.41 0.51
codon, x6a doan 16n) IF-G (1.41-4.11) (0.15-1.76)
Tat ca DB stop codon | F, OF-S, |, . ] 1.58 0.74
9 | s6m khong gdy NMD | OF-G,N |KNOng| €O | (1 3871 80) | (0.60-0.91)
BRCA2
a | BB vo6 nghia Exon 11 N C6 |Khéng 1 [Ref] 1 [Ref]
F,OF-G, . n 1.10 0.78
! NMD OF-sN | €0 |KhONg | 9571 97) | (0.56-1.08)
Khéng cé IF-S, IF-F, A . 1.35 0.34
2 stopcodon sém N |Khongl CO 59071 97) | (0.13-0.88)
Xéa trong khung (Cat, | - i A . 1.41 0.26
3 dich khung) IF-F, IF-S [Khong|  Co | g5 5 35) | (0.08-0.88)
Stopcodon sém exon A . 1.32 0.51
4 | cubikhonggay Nmp | PN |Khongl €O 59975 19) | (0.13-2.09)
5 DB “nguoi sang lap” 0.79 0.77
c.5946del T (0.60-1.03) | (0.46-1.32)

F (frame shift) -dich khung; G (genomic rearrangement)—tai sap xép b
gen; IF (in-frame)—trong khung; NMD (nonsense-mediated mRNA decay)—
phdn rd mRNA vé nghia gidan tiép; N (nonsense)—vé nghia; M (missense) —sali
nghia; OF (out of frame) — ngodi khung; S (splicing) — vi tri cat.
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Bdng 1.6 Nguy co' mic UTBT va UT vii lién quan dén Vi tri gin dic bigt

Protein UT va (Mang DB/ | UTBT (Mang DB/
Gene | Mién | tuong Vi tri Khong mang PB) | Khong mang DB)
thc HR(CI9%S%)| p | HR(CI9%%) | p
113 0.81
RING |BARDL| c¢72-192 0.04 0.07
¢ (1.02-1.26) (0.67-0.97)
Coiled 37593819, 120 097
BRCAL . | PALB2 ’ 0.16 0.8
coil c4191-4272 | (0.93-154) (0.62-1.50)
49265169, 126 0.86
BRCT |BACHL ’ <0001 0.09
¢5268-5526 | (1.15-1.38) (0.74-1.01)
¢.3006-3108,
£.3636-3738,
042634365,
C4B51-4653,| 067 109
BRC | RADS1 ’ <0.001 0.77
¢4992-5094,| (056-0.79) (0.78-153)
¢.5511-5613,
SRCA ¢.5913-6015,
¢.6153-6255
Gan 1.17 1.06
¢.7437-8001 0.08 0.77
DNA (0.99-1.38) (0.71-1.59)
OB c8010-8400, 118 057
DNA ’ 0.07 0.02
folds | > | ¢.9156-9570 | (1.01-1.37) (0.39-084)
120 0.42
Tower | RADS51 | ¢.8443-8616 0.19 0.10
OWer ¢ (0.92-1.56) (0.18-1.00)

Tuy thugc vao vi tri cac PB ¢ cac vung chiic nang quan trong nhu tuong

tac vai céc protein khac trong thuc hién vai tro cuaa protein BRCA1 va BRCA2,

cling anh hudng 1én nguy co mic UTBT va UT vi (Bang 1.6).2 Thi du cac

BB ¢6 vi tri ¢ cac doan lap lai BRC gen BRCA2 noi anh hudng tuong tac vai

protein RAD51 thi ¢6 lién quan dén nguy co mac UT v{ thdp hon va nguy co

méac UTBT cao hon nhitng DB nam ngoai nhimg doan lap BRC nay.%
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1.3. Pa hinh don nucleotide RAD51, XRCC3 lién quan dén UTBT
1.3.1. Pa hinh don nucleotide

Pa hinh don nucleotide (single nucleotid polymorphisms — SNP) la loai
bién d6i di truyén phéd bién nhat, khi co thay thé mét nucleotide don tai mot vi
tri cu thé trong bo gen giira cac ca thé cua mot loai. Diéu ndy tao nén su da
hinh thai cua cac gen.8! Vi du, tai cung 1 vi tri trong mot doan DNA lai ¢6 thé
la Adenin (A), Guanine (G) hay Thymine (T).

Hinh 1.7. Hién twong da hinh don nucleotide

Da hinh don nucleotid 1a mét hién tuong phd bién, dugc coi 12 hau qua
cua nhitng BB diém thay thé mot cap nucleotid. Bé phan biét DB va SNP thi
nguoi ta dya vao tan sé xuat hién trong cong dong. Néu nhitng BB xuat hién
>1% trong quan thé dan cu thi duoc coi 1a SNP. Theo dit liéu caa NCBI tinh
dén 2020 c6 hon 1 ti SNP trong bo gen ngudi. Cac SNP ¢6 tinh chung toc,
nén ciing mot SNP nhung ti 16 c4c bién thé khac nhau gitta quan thé. Tham
chi c6 nhitng SNP ¢6 va khong co trong bo gen caa mét s6 chung toc.8
1.3.2 Pa hinh don nucleotide mgt sé gen lién quan dén UTBT

Nguyén nhan cia UTBT chwa duoc hiéu day du, nhung ca quan sat dich t&
hoc va sinh hoc déu cho thay sy rung tring cé thé dong vai tro trong phat trién
UTBT. Trong qua trinh rung tring, biéu mé bé mat budng tring bi tan ra do
enzyme dé giai phdng nodn va ton thuong sé& duoc stra chira ngay sau do. Su

rung trang lap di 13p lai 1am tang tan s phan chia té bao biéu mé, do d6 1am ting
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su sao chép DNA va c6 thé gay ra ton thuong dut gy soi doi DNA. CAc ton
thuong duoc nhan dién va stra chita dé ngan chin su tich tu BB gay UT.#

DSB
A. Chon con duong stra chira

BRCA1/I\538P1, RIF1, shieldin complex
Tai t6 hop tuwdng dong (HR) Két ndi khéng twong dong (NHEJ)

MRN, CtIP
EXO1, BLM, DNA2

2\ O\ (D ST
CXED "'

U soi don DNA (SSA)
BRCA2, PALB2 |[rgH2
RADS1 paralogs 1

C. Hinh thanh soi RECQLS5
’ L ——
DNA-RAD51 ——%%
RAD51 paralogsl RTEL

Tim tuong d?)ng RADS4A,B || FANCM

D. x3 b soi | meeeee S & RPA
gt L] e ‘ B ribsi \
Hinh thanh D-loop

l DNA polymerases
R— A e —— F. U soi phu thudc téng hop

E. Téng hop DNA e, e (SDSA)
l .............. —_—
G Teo duonggiao I S Khéng trao dGi chéo
" nhau Holliday (dHJ)) — X7 X
H. Giaitan _/I\ I. Phan giai
—A' RS
| |
Khéng trao déi chéo Trao d6i chéo

Hinh 1.8. Co ché sira chiva ditt g3y sei déi DNA bang téi té hep twong dong

Nguén: Genes (2018), 9(12)%3
Viéc stra chira dat gay soi d6i DNA (DSB -double strand break) duoc

kiém soét boi 2 con dudong khac nhau: tai to hop tuwong ddng (homologous
recombination- HR) va két ndi khong twong dong (non-homologous end-
joining- NHEJ). Trong HR, s¢i bi hong dugc sira chira bang cach sir dung
chromosome tuwong déng nhu mot khudn mau, con trong NHEJ cac soi bi
hong duoc két hop chit ché véi nhau tai mét vi tri twong dong vi md. Cac gen
tham gia vao HR gém RAD51, RAD52, BRCA1, BRCA2, XRCC2 va XRCC3...
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Sy tai to hop tuong dong (HR) duoc xem 1a co ché chinh cho viéc sta
chira dut gdy soi d6i DNA (DSB) vai sy tham gia cua protein BRCAL va
BRCA2. RAD51 c6 mit & ca 3 giai doan ciia HR: truéc tiép hop, tiép hop, va
sau tiép hop (presynapsis, synapsis va postsynapsis). Xuat hién ton thuong
DNA duoc nhan biét va lya chon con dudng sira chita véi sy tham gia cua cac
protein BRCAL hay 53BP1, RIF1, shieldin complex (Hinh 1.8-A). Con duong
HR bat dau bang ciat bo ngan han va dai han dau DNA gian tiép bang
MRNY/CtIP lién két véi EXO1 hoic BLM va DNA2 (Hinh 1.8-B). Cac dau 3’
soi don DNA duoc bao phu béi phac hop protein sao chép A (RPA), dam bao
dau soi don khong bi thodi hoa va tranh hinh thanh nhiing cau trlc tha cap.
(C) RAD51 thay thé RPA dé tao thanh soi tién tiép hop (Hinh 1.8-C). Céc soi
don DNA gin RAD51 tim kiém vi tri twong dong dé xam nhap va thay thé 1
soi don DNA khudén méu tuong dong dé tao thanh 1 vong D-loop (Hinh 1.8-
D). Giai doan nay cO su tham gia cua cac protein ho RAD51 (RAD51
paralogs). Trong HR chuan, cau tric nay cho phép ghép ndi soi bi dat véi soi
bi dich chuyén dé tao thanh di vong (heteroduplex), va su tong hop DNA s&
khoi phuc bat ky nucleotide nao bi thiéu tai vi tri dut gdy (Hinh 1.8-E). Sau d6
viéc bat lay dau thir hai ddn dén hinh thanh duodng giao nhau kép Holliday
(dHJ) (Hinh 1.8-G). Trang thai trung gian nay dugc giai tan (dissolution)
khéng co trao d6i chéo (Hinh 1.8-H) hoic phan giai (resolution) véi su trao
d6i chéo (Hinh 1.8-1). Ngoai ra qua trinh 1 soi phu thudc tong hop (SDSA-
Synthesis dependent strand annealing) xay ra sy Xam lan 1 dau soi don DNA
hinh thanh lién két Holliday don, va gian tiép giai tan thanh san pham khong
trao d6i chéo (Hinh 1.8-F).8

Cac RAD51 paralogs tham gia tai t6 hop tuong ddng gdm 5 protein két
hop trong 2 phuc hop la CX3 (RAD51, XRCC3) va BCDX2 (RAD51B,
RAD51C, RAD51D va XRRCC2) (Hinh 1.9).
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RADS51
paralogs

X3 BCDX2

Rad51C . yoees Rad51B Rad51D
“ Rad51C XRCC2

Hinh 1.9. Cac protein hg RAD51 (RAD51 paralogs)

Phirc hop CX3 lién két véi cau tric Holliday dé tham gia vao qué trinh
cau tric lai cac ving gen twong dong, lam on dinh cac chuyén doi gen tai day.
Trong khi d6, phitc hop BCDX2 chiu trach nhiém cho su lién két cua RAD51
véi cac viing DNA ton thuong. Phirc hgp BCDX2 ¢6 thé da hoat dong bang
cach tao diéu kién cho su gan két hoac on dinh cua sgi nucleoprotein RADS51.

Gen RAD51 va XRCC3 déng vai trd quan trong trong co ché stra chita
ton thuong DNA bang téi to hop twong dong. Cac SNP cua hai gen nay cé thé
thay ddi su biéu hién cua gen va anh huong I1én tinh nhay cam véi UT noi
chung. Mot s6 nghién ctu gan day bao cao rang mot s6 SNP gen RAD51 va
gen XRCC3 anh huéng dén nguy co mac UTBT. 6108485
1.3.3. Pa hinh don nucleotide gen RADS51 lién quan dén UTBT

Gen RAD51 ¢ vi tri 15q15.1 (canh dai nhiém sac thé 15, ving 1, bang 5,
bang phu 1), bat dau tir cip base 40.694.774 va két thic & cap base
40.732.340. Gen gom 37.567 cap base va cd 14 exon. mRNA cua gen RAD51
c6 kich thuéc 2255 bp. Protein RAD51 c6 339 acid amin, khdi luong
36.966Da.%

Hai SNP pho bién caa RAD51 1 rs1801320 va rs1801321 nay da duogc
nghién ctru nhu 1a yéu t6 nguy co cho cac bénh UT khac nhau nhu va, thanh
quan, UT dai truc trang va UTBT... (Hinh 1.10).
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- SNP RAD51-rs1801320 (135G>C) nam trén ving 5°’UTR (untranslated
region — viing khéng phién ma) exon 1, ¢6 su bién dbi nucleotide Guanine (G)
sang Cytosine (C) & vi tri 40.695.330.%

- SNP RAD51-rs1801321 (172G>T) ciing nam trén ving 5’UTR exon 1,
c6 su bién doi nucleotide Guanine (G) sang Thymine (T) & vi tri 40.695.367.%8

Chromosome 15 qisl
m
Gen RADS1 /‘ 
Sneargene 37566 bp 3
r51801320
r51801321
promoter
<4minnnng
Exon 1-*
- D
SUTR Coding region 3 UTR

339

Amino acid: 1

Hinh 1.10. Vi tri cac SNP trén gen va protein RAD51
_Nguon: PloS ONE, 2020; 15(1) 89 ‘
Ca hai SNP déu nam trong vung gigi han khong phién ma hoa dau 5°, da

dugc bao céo 1a ¢6 lién quan dén thay d6i qua trinh phién ma gen va sy biéu
hién caa RNA thdng tin.
1.3.4. Pa hinh don nucleotide gen XRCC3 lién quan dén UTBT

Gen XRCC3 nam & vj tri 14932.33 (canh dai nhiém sac thé 14, ving 3,
bang 2, bang phu 33), bat dau tir cap base 103.697.611 va két thic & cap base
103.715.486 voi kich thudc 17.896 bp, 10 exon quy dinh tong hop nén phan
tr MRNA 2574bp, sau qué trinh dich ma tao ra phan ti protein XRCC3 véi
346 acid amin c6 trong luong phan ti 37850Da.% Protein cua né tham gia vao
qua trinh tai to hop twong dong duy tri su 6n dinh hé gen.
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Cac SNP gen XRCC3 nhu rs861539, rs1799794 va 1799796 duoc nhiéu
nghién ctru bao céo co lién quan dén nguy co mic cac UT nhu UT dai tryc
trang, UTBT, UT ving dau ¢, UT v{ (Hinh 1.11).

-SNP XRCC3-rs861539 nam trén exon 8, & vi tri 103699416 co
nucleotide Cytosine (C) bién dbi thanh Thymine (T) lam bién doi
Threonine thanh Methionine trén phéan tir protein XRCC3.%

-SNP XRCC3-rs1799794 nam trén ving 5°UTR exon 2 & vi tri
103712930 c6 nucleotide Adenin (A) bién dbi thanh Guanine (G).%

- SNPXRCC3-rs1799796 nam trén intron 7 & vi tri 103699590, c6
nucleotide Adenine (A) bién doi thanh Guanine (G).*

rs1799796 rs861539

1 N

rs1799794

promoter |
<4%muinnnn P_M
/"‘ Intror{7 2

S'neargene Exon 2 : Exon 8

SUTR Codingregion 15861539 JUIR

Amino acid: 1 l 346

Protein XRCC3

Hinh 1.11. Vi tri cac SNP trén gen va protein XRCC3
Nguén: PloS ONE, 2020; 15(1) &
Cac SNP nay anh huong truc tiép 18n cau tric protein XRCC3 hoic
gian tiép diéu hoa sy biéu hién cia gen XRCC3, dan dén thay doi qué trinh téi

t6 hop tuong dong sira chita ton thuong DNA.


https://www.ncbi.nlm.nih.gov/variation/view/?q=rs861539&filters=source:dbsnp&assm=GCF_000001405.33
https://www.ncbi.nlm.nih.gov/variation/view/?q=rs1799794&filters=source:dbsnp&assm=GCF_000001405.33
https://www.ncbi.nlm.nih.gov/variation/view/?q=rs1799796&filters=source:dbsnp&assm=GCF_000001405.33
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1.4. Tinh hinh nghién ctru trong nwéc va ngoai nwéc
1.4.1. Tinh hinh nghién ciéu ngodi nwéc
1.4.1.1. Pét bién gen BRCA1 va BRCA2 vgi UTBT

Nghién ciu vé BB gen BRCA1/2 chu yéu tap trung & cac nudc Chau Au,
My... Pdi vé6i quan thé chau A, phan 16n sé liéu BB BRCA1/2 dua trén céac
nghién cttu pha hé va ca bénh. Tuy nhién nhitng nghién cuu trén nhom bénh
nay chwa du phan anh duoc ti 16 mac DB caa cac quan thé.

Ti 1& céc bién thé co lién quan dén hoi chitng HBOC 14 66% trén BRCA1
va 34% trén BRCA2%. Tan s6 DB BRCA1/2 trong dan sé chung khoang
1/400-1/800.52 Sekine (2021) khao sét cac nghién ctu vé DB BRCAL/2 ¢ bénh
nhan UTBT, béo cao ti I¢ DB BRCAL/2 ¢ bénh nhan UTBT khoang 5%- 30%,
phu thudc vao ting cong dong (Bang 1.2).%°

Nguy co mac UTBT lién quan BRCA1/2 lan dau dugc udc tinh trong cac
nghién ciru cta Easton (1995) va Ford (1998) cho thay nguy co UTBT dén 70
tudi cia nguoi mang DB BRCA1 14 63%, BRCA2 1a 27%.57™* Cac nghién ciu
sau d6 cho nguy co thap hon. Trong nghién ctru 676 gia dinh Do thai
Ashkenazi va 1272 gia dinh cac ching toc khac tai Hoa ky, Chen (2006) udc
tinh nguy co UTBT dén tudi 70 & nguoi c6 BB BRCAL la 39%.% Satagopan
(2002) tim thay nguy co UTBT ¢ tu6i 70 ¢ nguoi co BB BRCA1 1a 37% va
BRCA2-21%.%° Nghién ctu thuin tap véi 978 ngudi 6 DB BRCAL va 909
ngudi ¢ DB BRCA2 tir Anh, Mavaddat (2013) uéc tinh nguy co UTBT dén
70 tudi cia DB BRCAL 14 59%, BRCA2 14 16,5%."

Cac nghién ctu vé kha niang sdng sét cia bénh nhan UTBT mang DB
BRCAL/2 dua ra két qua chua dong nhat. Mot phan tich tong hop 26 nghién
cttu cho thay ty 18 sdng sét cao hon ¢ bénh nhan UTBT mang BB BRCAL/2
so véi bénh nhan khdong mang BB (BRCALl: HR=0,78, Cl195%=0,68-0,89;
BRCA2: HR=0,61, CI195%=0,50-0,76). Xu huéng nay van ton tai khi phan

tich theo giai doan bénh, cip d6, mb hoc va tudi khi chan doan cua hai
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nhoém.** Mot nghién ctu bénh chiing dya trén dan sé 16n cho thay kha ning
dap Gng diéu tri cao hon voi Platinum, thoi gian séng thém (UT khéng tién
trién) 1au hon va cai thién kha ning séng st tong thé ¢ nhitng bénh nhan
UTBT c6 DB BRCA1/2.% Nhitng bénh nhan UTBT biéu md nhay cam V&i
platinum kha ning mang DB cao hon nhitng bénh nhan kém dap tng.% Trong
mot loat ghi nhan 16n khdng chon loc cac bénh nhan UTBT, kha nang song
s6t ngan han cua bénh nhan c6 BB tét hon so vaéi bénh nhan khéng c6 BB,
tuy nhién, loi thé kha nang song sot chi trong thoi gian ngan va khdong mang
dén loi ich lau dai.”
1.4.1.2. Da hinh don nucleotide gen RAD51 va XRCC3 voi UTBT

Nhiéu nghién ctru trén thé gigi cho thay c6 nhiing méi lién quan gitta hai
SNP gen RADS51 la rs1801320 va rs1801321) véi nguy co UTBT. Trong
nghién cuau ¢ nhitng phu nit do thai Ashkenazi cua Levy-Lahad (2001) da chi
ra mdi lién quan giira SNP RAD51-rs1801320 véi UTBT va UT va, nhung chi
lam ting nguy co mac hai UT nay & nhitng ngudi mang DB BRCA2, ma khong
c6 mdi lién quan ¢ nhitng ngudi mang PB BRCA1.% Nghién ctu Rebbeck
(2011) v6i quy md da trung tdm ciling ¢ cung nhan dinh vé mdi lién quan cua
SNP nay véi UTBT ¢ ngudi mang DB BRCA2.%° Wang (2001) nghién ciru trén
nhitng phu nit Israeli mac UT va va/hoic UTBT thi chi ra SNP rs1801320
lam tang nguy co mac UT vi nhung lai 1am giam nguy co mac UTBT trong
khi rs1801321 khong lién quan dén UT vi va UTBT.!® Con trong hai nghién
ctu cia Smolarz (2013) va Romanowicz-Makowska (2012) déu chi ra SNP
rs1801320 vai kiéu gen CC lam ting nguy co UTBT & phu nit Ba Lan, tuy
nhién SNP rs1801321 khong lién quan véi nguy co UTBT 84100

Theo nghién ciru cia Michalska (2016) SNP XRCC3-rs861539 c6 méi
lién quan véi nguy co mac UTBT ¢ phu nit Ba Lan chi d6i véi UTBT cap do |
m6 hoc. Trong khi Yuan (2014) khi phan tich gop céac nghién cau trén cong


https://www.ncbi.nlm.nih.gov/pubmed/?term=Levy-Lahad%20E%5BAuthor%5D&cauthor=true&cauthor_uid=11248061
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ddng ngudi da tring di quan sat thady méi twong quan c6 y nghia thong ké cua
2 SNP rs1799796 va rs1799794 véi nguy co UTBT, tuy nhién SNP rs861539
lai khong lién quan véi nguy co UTBT.” Theo nghién ctru cua Auranen, qua
phan tich 1600 ca bénh va 4241 chtng, chi phan tich type UTBT thé thanh
dich, SNP rs1799796 vai trd lam giam nguy co, con ddi voi SNP rs1799794
va rs861539 thi khdng tim thdy méi lién quan.® Nghién ctu cua Quaye
(2009) cho rang SNP rs1799796 khong lién quan dén nguy co UTBT.8®
1.4.2. Tinh hinh nghién ciru trong nwec
1.4.2.1. Pét bién gen BRCAL va BRCA2 véi UTBT

Nghién ciru vé DB BRCA1/2 bit dau trong vai nim gan day, cha yéu chi
trén cac bénh nhan UT vd. L& Thi Minh Chinh (2004) nghién cuu DB
BRCA1/2 & 24 bénh nhan UT v( ngau nhién tai bénh vien K Ha Nai, khong
phét hién DB 185delAG va 6174delT.1%2 Ginsburg (2010) nghién ctru 292 ca
UT vl ngau nhién ngudi Viét Nam, chi phat hién 2 trong 259 nguoi c6 PB: 1
PB BRCA1 va 1 BB BRCA2. 2 truong hop nay khong cd tién sir gia dinh mac
UT vl hay UTBT.1® Hoang Anh Vii (2010) nghién ctru 50 truong hop, trong
d6 26 bénh nhan hodc mac UT vl sém (trudc 40 tudi) hoac co tién sir gia dinh
(c6 it nhat 1 nguoi bi UT vi); 24 ngudi chua mac UT thude 2 gia dinh UT vi.
Két qua phat hién 18 kiéu thay doi kiéu gen cua BRCAL, trong d6 c6 2 BB
gy UT vl la R1751X va 1792X.1% Ta Van To (2010) nghién ctru 150 bénh
nhan UT va khéng phat hién BB BRCA1:185delAG va BRCA2:6174delT, tuy
nhién c6 3 trong sé 150 bénh nhan UT vi mang BB BRCA1:5382insC, chiém
2%. Va phat hién 2 DB mai la 93957T>A va 160920C>G trén BRCA1.1%
Nguyén Thi Ngoc Lan (2012) nghién ctu trén 10 bénh nhan UTBT véi hoi
ching HBOC phat hién 1 BB méi, chua cong bd trén BIC 1A
BRCA1:c.3042delA. Ngoai ra xac dinh dugc cdc BB P871L, E1038G,
S694= ciia gen BRCA1 déu lam ting nguy co UT vii, UTBT, riéng BB K1183R
lam giam nguy co UT.*®
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1.4.2.2. Pa hinh don nucleotide gen RAD51 va XRCC3 vgi UTBT

Céc nghién ctru trong nudc vé da hinh don nucleotide lién quan ¢én UTBT
van con rat han ché. Nguyén Thi Hai Phuong (2017) nghién ctu trén 103 bénh
nhan UTBT va 103 di ching tim méi lién quan cua SNP XRCC3-rs1799796
véi UTBT, thay su phan b kiéu gen khéac nhau gitta 2 nhdm bénh va nhém
chtng, tuy nhién su khac biét nay khong c6 y nghia thong ké.2” Nguyén Thi
Thu Lé (2020) nghién ctu trén 100 bénh nhan UTBT va 100 d6i ching bao céo
c6 mai lién quan gitta SNP RAD51-rs1801320 véi nguy co UTBT, kiéu gen CC
lam tdng nguy co UTBT.1%®
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CHUONG 2 POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciu
Muc tiéu 1 - X4c dinh dot bién gen BRCA1, BRCA2 ¢ bénh nhan ung thu
budng tring va madi lién quan véi md bénh hoc.

20 bénh nhan duoc chan doan xac dinh ung thu budng trang bang két
qua xét nghiém mo bénh hoc, va c6 mot hoac ca hai tiéu chi caa Hoi chung
ung thu v — ung thu budng tring di truyén sau:

- CO tién str mac ung thu V.

- C6 it nhat mot nguoi than trong gia dinh mac ung thu budng trang

hoac/va ung thu va.

Nguoi nha nhitng bénh nhan duge xac dinh c6 mang dot bién gen
BRCA1 hoic BRCA2 dugc moi tham gia nghién ctru, xac dinh dot bién gen
BRCA1/2 nhu ¢ bénh nhan.

Muc tiéu 2 - Xac dinh cac SNP RAD51, XRCC3 lién quan dén nguy co ung thu
budng tring.

% Nhém bénh nhan ung thu budng trang

- Tiéu chudn lya chon: bénh nhan dugc chan doan xac dinh ung thu budng
trang bang két qua xét nghiém mé bénh hoc diéu trj tai Bénh vién Phu San
Trung Uong.

- Tiéu chudn logi trir; kém ung thu khac, khong dong y tham gia
nghién cau.

% Nhom chiing: Nhitng phu nit ¢6 tién sir khéng mac ung thu budn tring
hay UT khac dén kham sirc khoe hodc dén tham kham diéu tri cac bénh lanh tinh

tai Bénh vién Phu San Trung Uong. C6 d6 tudi tuong ddng véi nhém bénh.
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2.2. Phwong phap nghién ctiru
2.2.1. Thiét ké nghién ciu
Muc tiéu 1- Xdc dinh dét bién gen BRCAL, BRCA2 trong UTBT

Tién hanh bang phuong phap nghién ctru md ta cat ngang. Nhém mau nay
dugc thu thap theo phuong phap 1dy mau thuan tién. 20 bénh nhan duoc chon
thoa diéu kién duoc chan doan xac dinh UTBT bang két qua xét nghiém mo
bénh hoc va c6 mot hoac ca hai tiéu chi caa Hoi ching ung thu v — ung thu
budng triing di truyén sau I tién sa mac UT va va/hodc ¢6 it nhat mot nguoi
than trong gia dinh mac UTBT hozc/va UT vd. Moi dugc 17 nguoi than cia
nhitng bénh nhan dugc xac dinh c6 mang DB BRCAL hoac BRCA2 tham gia
nghién ctu dé xac dinh cac DB nhu ¢ bénh nhan bing giai trinh ty Sanger.

Lap so d6 di truyén pha hé.
Muc tiéu 2 - Xdc dinh cac SNP RAD51 va XRCC3 lién quan dén nguy co UTBT

Tién hanh bang phuong phap nghién ctu bénh-chiing. Dua theo két qua
nghién ctu cua Quaye (2009)% va cong thuc tinh ¢c& mau cho nghién cau

bénh chimg c6 wdc tinh ti s6 nguy co (OR):

4C
(InORY p(1-p)

N =

Vi sai s6t loai 1 ¢=0,05 va sai sot loai 2 $=0,02 thi hiang s6 C=7,85 va
OR=0,65, p=0,351, ta duoc N= 743. Cho nén mdi nhdm nghién ctiru nén chon
t6i thiéu 1a 372 nguoi. Ching tdi quyét dinh chon 380 ngudi cho méi nhém
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2.2.2. C4c bién sé nghién cieu

Bdang 2.1 C4c bién sé nghién ciu

STT

Bién sé nghién ciéu

Loai bién

Théng tin chung, 1am sang déi twong nghién cau

5
A

01 | Tuoi Bién dinh lugng

02 | Tudi tai thoi diém chan doan bénh UTBT | Bién dinh luong

03 | Tinh trang kinh nguyét Bién nhi gia (con kinh,

mén Kkinh)

04 | Tudi co kinh Bién dinh luong

05 | Tién str mic ung thu va Bién nhi gia (c6, khong)
06 | Tién str c6 nguoi than mac UTBT Bién nhi gia (c6, khong)
07 | Tién str c6 nguoi than mac ung thu va Bién nhi gia (co, khong)
08 | Nhom phan loai UTBT theo mé bénh hoc Bién dinh danh

09 | Giai doan bénh tai thoi diém chan doan Bién dinh danh

Muc tiéu 01: Xac dinh dot bién BRCA1 va BRCA2

10 | Tén dot bién (theo thay doi nucleotide va | Bién dinh danh
theo thay d6i acid amin)

11 | Vi tri dot bién Bién dinh danh

12 | Loai dot bién Bién dinh danh

13 | Y nghia d6t bién Bién dinh danh

Muc tiéu 02: Xac dinh cac da hinh don nucleotid gen

RAD51 va XRCC3

14 | Pa hinh don nucleotide RAD51-rs1801320 | Bién dinh danh
15 | Pa hinh don nucleotide RAD51-rs1801321 | Bién dinh danh
16 | Pa hinh don nucleotide XRCC3-rs816539 | Bién dinh danh
17 | Da hinh don nucleotide XRCC3-rs1799794 | Bién dinh danh
18 | Da hinh don nucleotide XRCC3-rs1799796 | Bién dinh danh
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2.2.3. Dung cu, trang thiét bi, hoa chat

2.2.3.1. Dung cy, trang thiét b;:

- Ong ldy méau chéng doéng EDTA, dng Eppendorf (1,5ml, 0,5ml, 0,2ml),
ging tay, gidy tham da duoc vo tring tuyét doi.

- Pipet, dau cdn duoc vo tring céc loai

- Tu lanh sdu -30°C (ARCTIKO), -80°C (Ultra low SANYO)

- May ly tam (Eppendorf 5424R Centrifuge, E-Centrifuge WEALTEC)

- May vortex (Eppendorf MixMate)

- May lic u (Eppendorf Thermomixer 5437)

- May quang phé vi dinh luong NanoDrop 1000 Thermo Scientific (USA)

- May PCR Eppendorf Mastercycler® Pro (Puc)

- Hé thong dién di gel Thermo Scientific™OwI™EasyCast™B2 (USA)

- May soi gel va chuyp anh ty dong (UVP Bio Chemi HP Darkroom)

- Can dién tir (AB204), 10 vi song Saiko, ta &m GALLENKAMP

- Hé thong may giai trinh ty Nextseq 550 (Illumina/My).

- May doc trinh tu gen ABI Prism 3100 Genetic Analyzer (USA)

- Céc phan mém: NanoDrop 2000, VisionWorks LS, CLC Main Workbench.
2.2.3.2. Hoa chat:

- Téch chiét DNA theo KIT Promega.

- PCR: nuéc cat da khir ion, GoTag® Green Master Mix Promega (dung dich
dem, dNTP, Tag DNA polymerase), cac cap moi dac hiéu (Bang 2.3 va Bang 2.4).
- Pién di san pham PCR: Agarose, dung dich TBE (Tris — Boric acid -
EDTA), Ethidium bromide, loading dye, thang DNA chuan (marker 100bp).

- PCR-RFLP: NgoMIV, Pvull, Nlalll, BstNI, Fokl, cac buffer.

- Hda chat dung dé chuan bi thu vién: NEBNext® Ultra™ 11 FS DNA Library

Prep Kit for Illumina (Biolab); xGen Lockdown Probes and Reagents (IDT).
- Hoa chat giai trinh tu: NextSeq 500/550 Mid Output v2 kit (150 cycles).
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- Giai trinh tu: BigDye Terminator v3.0 Ready Reaction Cycle Sequencing
Kit (Applied Biosystems) gdm BigDye Terminator v3.0 (dATP, dCTP, dGTP
va dUTP), BigDye buffer, cap mdi dic hiéu, formamide.

2.2.4. Quy trinh nghién céu

Thu thap mau va thong tin
20 bénh nhan UTBT

y

[ Tach hiét DNA |

[ Giai trinh tu gen
| thé hé mdi (NGS)
I
v
p
Bénh nhdan mang ] v

DB BRCA1/2 Bénh nhan khong mang]

\.

] DB BRCA1/2
[ Xac nhan lai DB bang

Giai trinh tu Sanger

v 1
Thu thap mau mau Phan tich cic BB dugc
ngudi nha va giai xac dinh, ti I¢ mang
trinh tu Sanger xac DB, mbi lién quan dén
dinh BB BRCA1/2. mé bénh hoc.

Lap so do pha hé

So dé 2.1 Quy trinh nghién citu muc tiéu xdc dinh PB BRCA1/2
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Nhoém bénh nhan UTBT Nhom déi chirg
(n =380) (n =380)

& N ™
Thu thap mau mau

va thong tin

A\ 4

Tach chiét DNA

\ 7

}

[ PCR khuéch dai cac doan gen J

r

RADS1, XRCC3 chira cac SNP

A\ 4

PCR-RFLP xac dinh céac
SNP gen RADS1, XRCC3

A\ 4

Kiém tra dai dién kiéu gen
bang giai trinh tu Sanger

A/\-

Xdc dinh ti 1¢ Phan tich méi lién quan
kiu gen, alen gitra cac SNP vdi nguy co
UTBT va cac yé€u td khac

{ Két luan }:

So' dé 2.2 Quy trinh nghién citu muc tiéu xdc dinh cac SNP RAD51, XRCC3
2.2.4.1. Thu thdp mdu va thong tin
- Lya chon déi twong nghién ciu phi hop véi cac tiéu chi chon mau.
- Thu thap cac thdng tin nghién ctu qua phong van va bénh &n cia bénh nhan.
- Thu thap mau 2-3 ml méau ngoai vi caa méi bénh nhan UTBT, thanh

vién gia dinh cling nhu nhom ching.
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- Mau mau dugc bao quan & 4°C trong 1 tuan cho dén khi tich DNA va bao
quan ¢ -30°C dé luu trir va tach DNA lai trong qué trinh nghién ciu néu can.
2.2.4.2. Tach DNA tir mau toan phdn véi kit Promega theo quy trinh (Phy luc 3)
2.2.4.3. Xac dinh no”‘ng do va do tinh sach cua DNA téng 6 sau khi tach

Po ndng do va kiém tra do tinh sach cia DNA bang phuong phap do do
hap thu quang tai budc sdng 260nm va 280nm trén may Nanodrop. Mau DNA
dat khi ndng do tir 20 ng/ul tro 18n. Véi nhitng mau c6 nong 6 DNA qué cao
(>300ng/ul) s& dugc pha lodng dé dua vé dudi 100ng/pl. Bo tinh sach cua
DNA duoc do & ty s6 A260/A280 va mau DNA tinh sach khi ti sé tir 1,8-2,0.

2.2.4.4. Gidi trinh tir gen thé hé méi (NGS) xdc dinh dét bién gen BRCAI/2.

Giai trinh tu thé hé méi 1a mot bude tién vuot bac mang tinh cach mang
trong cong nghé giai trinh ty. Néu giai trinh tu theo phuong phap cua Sanger
chi cho phép giai trinh tu khong qua 1500bps, hay pyrosequencing khong qua
100bps, thi giai trinh tu thé hé mdi cho phép giai dugc tir 8Gbases dén
600Gbases, c6 nghia 1a cho phép giai trinh tu nguyén bd gene. Do vay gidi
trinh ty thé hé méi con dwoc goi 1a giai trinh ty bd gene (whole genome
sequencing). Bao gém cac budc chinh:

- Chuan bi thu vién va 1am giau phan manh DNA: DNA b gen s& dugc
st dung dé tao thu vién bang bo kit Ultra 1l FS library preparation (New
Englands Biolab, Hoa Ky) bao gém cac budc: phan manh DNA, chinh sta
dau mat, gan adaptor va dugc khuéch dai bang phan tng PCR (Polymerase
Chain Reaction) véi s6 luong chu ki téi wu theo hudng dan caa bo Kit.

- Lai va bt giir gen muyc tiéu: San pham PCR tir budc tao thu vién s&
duoc tién hanh lai vai hdn hop mau do (probe) dic hiéu cho hai gen BRCA1
va BRCA2 c6 gan biotin & cac mau do. Sau d6 st dung hat tir Dynabeads
MyOne Streptavidin T1 (ThermoFisher) dé bét gitr phan manh DNA céc gen
trén thong qua tuong tac streptavidin-biotin. Phan tng lai sir dung hoa chat

va thyc hién theo huéng dan cua bo kit xGen library hybridization
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(IDTDNA, Hoa Ky). Mau do duoc thiét ké dua trén trinh tu mMRNA BRCAL,
BRCA2 téng hop boi IDTDNA (Hoa Ky). Thu vién DNA sau khi dugc bét
git dwoc nhan ban lan 2 bang PCR dé dat nong d6 can thiét cho giai trinh tu
thé hé mai (10nM).

- Giai trinh ty trén hé théng giai trinh ty thé hé mai NextSeq (llumina,
Hoa Ky): Thu vién dat chuan nong do trén 10nM duoc bién tinh va giai trinh
ty bang kit Nextseq 500/550 High Output trén hé thong NextSeq 550.

- Phan tich két qua giai trinh tu: D lidu giai trinh ty duoc sao luu va gui
Ién may chu dé phan tich két qua. Két qua giai trinh ty thé hé méi 1a hang triéu
cap trinh tw DNA ¢6 kich thuéc 75 nucleotit. Ting trinh tu DNA duoc sap xép
Ién bo gen nguoi chuan caa Trung tdm Qudc gia Thdng tin Cong nghé Sinh
hoc (NCBI - National Center of Biotechnology Information, Hoa Ky) dé xac
dinh vi tri cta trinh ty nay trén bo gen nguoi. Vi tri caa mdi trinh tu trong cap
trinh ty cho phép xac dinh bién di xay ra trén viing gen muc tiéu.
2.2.4.5. Quy trinh khuéch dai gen (PCR) va dién di san pham PCR

> Thuc hién PCR khuéch dai cac doan gen mang BB BRCA1, BRCA2 va
cac SNP RAD51, XRCC3 véi cac hda chat PCR (Bang 2.2) va cac cap moi
dac hiéu (Bang 2.3 va Bang 2.4).

Bdng 2.2. Thanh phan phdn i#ng PCR

STT Thanh phan Thé tich (ul)
1 DNA tong s6 2 (~50ng)
2 Master mix PCR 2X 10
3 Moi xubi (10 pmol/ul) 0,5
4 Moi nguoc (10 pmol/pl) 0,5
5 Nudc cit vo trung 7,0

Téng thé tich 20
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- Chu ky nhiét cua phan ung PCR: 94°C/3 phat - [94°C/30 gidy = 56°C-
60°C/30 gidy>72°C - 30 gidy] x35 chu ky > 72°C/5 phut. San pham PCR dugc
bao quan & 15°C. Nhiét d6 bét cip thay ddi tir 56°C - 60°C tily ting cap mdi.
Bdng 2.3. Trinh tw méi cho phan ing khuéch dai doan gen BRCAL va BRCA2

mang cdc dpt bién di dwoc xdc dinh bang gidi trinh tw gen thé hé méi

Kich

Gen Pit bién Trinh tu primer (5>- 3°) )
thuoc

F: 5°-TGATAGGCGGACTCCCAGCA-3’
€.1016delA 385bp
R:5-TTGTCTTCAATATTACTCTCT-3

F:5’-CAAGAGCGTCCCCTCACAAA:-3’
c1621C>T 505bp
R:5-GCCTGACTGGCATTTGGTTG-3’

C.2760-
F:5’-GGTTGTTCCAAAGATAATAGA-3’
2763 , , 370bp
R:5-CAACTGGCTTATCTTTCTGAC-3
BRCA1 | JelACAG

c4986+4 | F:5-TCTGAAGACAGAGCCCCAGA-3

309b
A>C R:5-ACTCTTTCCAGAATGTTGTTAAGTC-3’ P

F:5-AGAGACTTAAAGCTAGGATAACTGG-3’
C.4997dupA 378bp
R TGCAGCAGATGCAAGGTATT-3’

F:5’-TCATCCGGAGAGTGTAGGGT-3’
¢.53350elC 257 bp
R:5’-GAGGCTACAGTAGGGGCATC-3

F:5-AAGTGGGGTTTAGGGGCTTT-3’
c40220elC 893 bp
R:5-GGGTTGTCCCTGGAAGGTC-3’

BRCA2

F.5-GCCAGTATTGAAGAATGTTGAAGATC-3’
c5453C>A 443 bp
R:5-AAACCTTATGTGAATGCGTGCTAC-3’

* Trinh tr méi dwoc nhom nghién cizu thiét ké dua trén cdc dot bién dwoc x&c

dinh bang gidi trinh t gen thé hé méi.
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Bdng 2.4. Trinh tze méi cho phdn #ng khuéch dai gen XRCC3 va RAD51

chira cac da hinh don nucleotid

. Kich
Gen SNP Trinh tw primer (5°- 3°)

thuoc

135G>C F:5-AAGGGAAGAGGGCAGTCTGT-3’ 600
(rs1801320) | R:5-AGACTGAGGTCCACTTGTG-3’ P

RAD51

172G>T F:5-TGGGAACTGCAACTCATCTGG-3’ 131h
(rs1801321) | R:5-GCTCCGACTTCACCCCGCCGG-3’ P

722C>T F:5°-GCTGTCTCGGGGCATGGCTC-3’ 21h
P

(rs861539) R:5-GCTTCCGCATCCTGGCTAAA-3

4541 A>G F:5-TGAGGCGCCTAATCAGC-3’
XRCC3 293 bp
(rs1799794) | R:5-TGGACTGTGTCAAGCAGCG-3’

17893A>G | F:5-GACACCTCTACAGAGGACG-3

650 by
(rs1799796) | R:S-TTCTCGATGGTTAGGCACAG-3’ P

* Trinh ty méi dua theo c&c nghién cizu cia Ali (2016), Lu (2007) va Tulbah
(2016) Vé cdc da hinh don nucleotid gen RAD51 va XRCC3,109-111

> San phdm PCR duwoc dién di theo quy trinh dién di (Phy luc 4-1).
2.2.4.6 . Giai trinh tu gen theo phuwong phdp Sanger

Giai trinh ty gen theo phuong phap Sanger sur dung BigDye terminator
sequencing (Applied Biosystems, Foster city, USA) dé giai trinh tu xac nhan cac
dot bién da tim duoc bang Giai trinh tu thé hé méi, ddi véi cac bénh nhan mang
PB gen BRCAL1/2 va tim cac BB d6 ¢ nguoi nha bénh nhan tham gia nghién
ctiu, va xac nhan dai dién cac kiéu gen ctia cac SNP gen RAD51, XRCC3.
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- Cho vao 6ng dung tich 200 pl cac thanh phan sau:
Bdng 2.5. Thanh phan PCR gidi trinh te gen

STT Thanh phan Thé tich (ul)
1 DNA dich da duoc tinh sach 2
2 BigDye Terminator v3.0 2
3 Mbi xudi (hoic méi nguoc) 1 pM 3,2
4 BigDye seq. buffer 5X 4
5 | Nudc cat 8,8

(Thuc hién 2 éng cho 1 mau: 1 éng c6 mdi xubi, 1 dng ¢ mdi nguoc)

- Chu trinh nhiét: 98°C/5 phut->[98°C/15 gidy->60°C/10 giay—>60°C/2
phat 30 giay]x 30 chu ky.

- Tién hanh phan tich trinh tu gen bang hé théng ABI Prism 310
(Applied Biosystems): Cho vao mdi giéng 5ul DNA va 15pl formamide. Pit
c4c giéng vao may giai trinh tu va khai dong chuong trinh chay. Céc nucleotide
trén gen biéu hién bang cac dinh (peak) véi 4 mau tuwong duong véi 4 loai
nucleotid A,T,G,C.

- Phan tich va ghi nhan két qua xac dinh DB BRCA1/2 va kiéu gen dai
dién SNP RAD51, XRCC3. So sanh vai trinh ty gen cia Gene Bank
GRCh38.p13 (BRCA1: NM_007294.4/ NG_005905, BRCA2: NM_000059.4/
NG 012772, RAD51: NM _002875.5/ NG_012120, XRCC3: NM_005432.4/
NG_11516).
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2.2.4.7. Quy trinh kj thudt da hinh d¢ dai cdt gisi han (RFLP)
> Quy trinh RFLP sdn phdam PCR dé xdc dinh SNP gen RAD51, XRCC3
Bdng 2.6. Thanh phan phdn #ng RFLP

STT Thanh phan Thé tich (uI)
1 H,O 3
2 CutSmart Buffer 15
3 Enzym cat gi6i han 0,5
4 San pham PCR 10
Tong thé tich 15
Bdang 2.7 Diéu kign phdn iing enzyme cit gidi han
... |Kich thwoqg ..z s s ,
Gen SNP Enzyme nglgt san  pham ;‘ﬁu r?gr?]é% EC;] thuoc
% PcR(bp) | P P
CC: 337/136/127
Z;ioéfg B*NI | 60°C | 600 | GG:136/176/161/127
GC: 136/127/337/176/161
RAD51
TT:131
21720(;-5_2'_:; NgoMIV | 37°C 131 GG: 11021
GT:131/110/21
CC: 21912
gggéii?) Nialll 37°C 231 CT:219/107/112/12
TT:112/107112
AA:100/193
XRCC3 (?454]73219;) Fokl 37°C 293 AG: 100/193/293
GG: 293
AA: 283/367
1799796
(5892 gy | Pl | 3TC | 650 | AG:28367I6E0
GG: 650
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> San pham RFLP duwoc dién di theo quy trinh dién di (Phu luc 4-11).
> Phan tich két qua RFLP:
e Da hinh don nucleotid RAD51-rs1801320:
Poan gen RAD51 mang SNP rs1801320 dang alen G chtra 3 diém cat

cua enzyme BstNI (5'CC{WGG3") nén bi cit thanh 4 doan DNA kich thudc
176bp, 161bp, 136bp va 127bp. Dang alen C khdng c6 trinh ty nhan biét nay,
nén doan gen chi bi cat tai 2 diém va tao thanh 3 doan kich thuéc la 337bp,
136bp, 127bp. Cac kiéu gen s& ¢ san pham cat nhu sau:

- Kiéu gen GG c6 4 doan 176bp, 161bp, 136bp va 127bp.

- Kiéu gen CC c6 3 doan 337bp, 136bp, 127bp.

- Kiéu gen GC cit c6 5 doan 337bp, 176bp, 161bp, 136bp, 127bp.

e Da hinh don nucleotid RAD51-rs1801321:

Trong truong hop alen G, san pham PCR c6 trinh tu nhan biét cua
enzyme NgoMVI (G CCGGC), nén doan gen nay bi cat thanh 2 bang kich
thugc 110bp va 21bp. Néu 1a alen T, doan gen khong c6 trinh tu nhan biét cua
enzyme nén s& khdng bj cit. Cac kiéu gen s& cd san pham cit twong ung:

> Kiéu gen GG: san pham cét gom 2 doan 110 bp va 21 bp.

> Kiéu gen TT: san pham cét gom doan 131bp.

> Kiéu gen GT: san pham cét gom 3 doan 131bp, 110bp va 21bp.

o Da hinh don nucleotid XRCC3-rs861539:

Tai vi tri SNP XRCC3-rs861539, néu nucleotide T s& c6 trinh tu nhan biét
(CATGY) ctia enzyme NIalll. Khi d6 Nlalll s& cit n6 tai 2 diém thanh 3 doan
kich thudc 112bp, 107bp va 12bp. Néu 1a nucleotide C, thi chi bi cat tai 1 diém,
tao thanh 2 doan 219bp va 12bp. Cac kiéu gen c6 san pham cit tuong ang:

- Kiéu gen TT gom cac doan 112bp, 107bp va 12bp.
- Kiéu gen CC gdm doan 219bp va 12bp.
- Kiéu gen CT gdm cac doan 219bp, 112bp, 107bp va 12bp.
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e Da hinh don nucleotid XRCC3-rs1799794.

Tai SNP XRCC3-rs1799794 (c.-316A>G), trong truwong hop allele A sé
tao thanh 1 trinh ty nhan biét (GGATG(N)gY), va dugc enzyme Fokl cét doan
gen mang SNP ra cac doan DNA c6 kich thudc 193 bp va 100 bp. Trong
truong hop allele G, khéng cé trinh tu nhan biét nay, doan gen s& khong bi cit
va ¢ kich thudc 12 293 bp. Cac kiéu gen c6 san pham cét twong Gng nhu sau:
- Kiéu gen AA: san pham cat gém cac doan 193 bp va 100 bp.

- Kiéu gen GG: san pham cit gom doan 293 bp.
- Kiéu gen AG: san pham cit gom cac doan 293 bp, 193 bp va 100 bp.
e Da hinh don nucleotid XRCC3-rs1799796:

Tai vi tri cia SNP XRCC3-rs1799796, truong hop alen A s€ tao thanh 1
trinh tw nhan biét (CAGICTG), va duoc Pvull cat thanh cac doan DNA kich
thudc 367bp va 283bp. Néu alen G, s& khong cé trinh tu nhan biét nay, doan
gen khong bi cat giir kich thudc 650bp. San pham cat cac kiéu gen twong ¢ng:

- Kiéu gen AA gom cac doan 367 bp va 283 bp.

- Kiéu gen GG chi ¢ doan 650 bp.

- Kiéu gen AG gom cac doan 650 bp, 367 bp va 283 bp.

2.3. Thoi gian va dia diém nghién ciru

- Pia diém nghién ctu: Bénh vién Phu san Trung Uong va Trung tam
Nghién cttu Gen — Protein, Truong DPai hoc Y Ha Noi. Cac xét nghiém thuc
hién tai Trung tdm Gen-Protein, Pai hoc Y Ha Noi.

- Thoi gian nghién ciru: Tir thang 01/2017 dén 10/2020.
2.4. Xir ly s6 liéu

Str dung phan mém SPSS 20.0 dé phan tich thong ké. Phan loai c4c bién
s6 lugng va bién dinh danh. Cac bién sé lugng duoc kiém tra phan bd theo
phan phéi chuan bang kiém dinh Kolmogorov-Smirnov. So sanh gia trj trung

binh c4c dinh luong theo phan phéi chuan bang kiém dinh Student T-test.
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Cac bién dinh tinh nhu tinh trang man kinh, kiéu alen, kiéu gen, tién st
méac UT v(, tién st gia dinh mac UT, md bénh hoc, giai doan bénh giira hai
nhém c6 BB vai khong BB gen BRCA1/2 va gitra nhdm bénh nhan UTBT vaéi
nhém ching duoc so sanh bang kiém dinh Chi binh phuong hoac test Fisher
(kiém dinh 2 phia) vé6i bang 2x2 hoic kiém dinh Phi and Cramer’s véi bang
l6n hon 2x2, p<0.05 duoc coi 1a ¢6 ¥ nghia thong ké. So sanh nguy co méc
UTBT giira céac kiéu gen, kiéu alen cac SNP RAD51, XRCC3 st dung ti s6
odd (OR) va khoang tin cay 95% (C195%). St dung hoi quy logistic da bién
phan tich méi lién quan gitta cac SNP véi md bénh hoc va giai doan bénh.

Céc BB xac dinh dugc s€ dugc phan tich trén cac co sé dir liéu ClinVar
(NCBI), BRCA Exchange.®'%2 péi véi cac DB méi chua duoc cong bb duoc
danh gia ¥ nghia thong qua cac DB d dugc cdng bd, c6 cing anh huong 1én
tong hop protein BRCAL va BRCA2 va cac cong cu tin sinh hoc du doan kha
nang gay bénh nhu Mutation Taster, In Silico Prior, ...

2.5. Pao dirc trong nghién ciru cia dé tai

- Pé tai da dugc Hoi dong Pao duc cua trudng Pai hoc Y Ha Noi chap
thuan theo chting nhan sé 107/HPDDDHYHN ngay 30/5/2017.

- Cac ddi tuong tham gia nghién ctru hoan toan tu nguyén va co quyén
rat lui khoi nghién ctru khi khéng mudn tham gia nghién ctu.

- Cac thong tin lién quan dén bénh nhan duoc dam bao giir bi mat.

- Cac k¥ thuat thao tac trén bénh nhan dugc dam bao ding chuyén mon.

- Pé tai nghién ctiu thyc hién vi muc dich khoa hoc, khdng vi muc dich khac.
2.6. Kinh phi thuc hién dé tai

Pé tai duoc thuc hién véi sy hd tro kinh phi cua dé tai cap Bo
“Nghién cizu xay dwng quy trinh xdc dinh dt bién va da hinh thdi don
nucleotid trén mét sé gen lién quan dén ung thw vii va ung thw buong

trizng” do GS. TS. Nguyén Viét Tién 1am chu nhiém dé tai.
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CHUONG 3: KET QUA

3.1. X4c dinh ddt bién gen BRCA1 va BRCA2 ¢ bénh nhan UTBT

Toan bd mau DNA cua bénh nhan sau khi tach chiét tir mau méau duoc
thuc hién giai trinh tu thé hé méi cho két qua c6 8 trong 20 bénh nhan c¢6 mang
PB BRCA1 (6 mau) va BRCA2 (2 miu). Cac mau mang BB duoc kiém dinh
bang giai trinh tu Sanger véi cac cap moi thiét ké dac hiéu (Bang 2.3).

Pit bién BRCA1
6 (30%)

Khdng mang Dt bién
12(60%)

Pit bién BRCA2
2 (10%)

Biéu d6 3.1. Ti I¢ mang d@gt bién gen BRCAL/2

Nhan xet:

- 8 (40%) bénh nhén mang BB gen BRCAL1/2 trong d6 6 bénh nhan mang
DB gen BRCAL va 2 bénh nhan mang BB gen BRCA2

- 12 (60%) bénh nhan khéng mang BB hai gen trén.
3.1.1. Pdc diém chung cia cac bénh nhin dwec xdc dinh PB BRCA1/2
3.1.1.1. Tudi mdc bénh cua cac bénh nhan
Bdang 3.1. Tudi méac UTBT cia cac bénh nhan xdc dinh PB BRCA1/2

Coé DB Khong Tén
DB BRCAL|PB BRCA2| Tjng |¢6DB| 0|
n=06 n=02 n=8 | n=12 | N=20
| 4767 6350 | 51,63 | 50,58 | 51,00
Trung binh tuoi 0,147
chandodn | +599 | #1909 |+1146 | 9,37 |+9,97

Nhan xet:
- Trung binh tudi mac bénh cua nhitng bénh nhan mang PB gen BRCA1
la 47,67, BB gen BRCA2 la 63,5.
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- Trung binh tudi mac bénh caa nhiing bénh nhan c6 mang PB gen
BRCA1/2 1 51,63 va khong khéc biét vai trung binh tudi mac bénh caa nhiing
bénh nhan khong mang DB 1a 50,58.
3.1.1.2. Bdc diém héi ching UT va va UTBT di truyén (HBOC)

Bdng 3.2. Pdc diém héi chirng UT v va UTBT di truyén (HBOC)

Dic diém Hgi ching UT va-| Mang | Khang Tang| Ti18
UTBT di truyén pg | Mmang PB 9 pp | P
Chi ¢o ngtrdi than mac UT vi 5 5 10 | 50%
A hoac UTBT (a) 0.535
Chi mac kém UT vi (b) 2 6 8 | 25% |
Ca hai yéu t6 (c) 1 1 2 | 50%
C6 nguoi than mac UTBT (d) | 3 3 6 | 50%
, N A 4 . 0
5 ISEAngw! than‘T;Cé:;Y: L(Je_l)_ 3 3 6 | 50% 0.535
ong co nguo a
2 6 8 | 25%
viva UTBT (b) ’
Co ngu:(yi than mac UT vi 5 5 12 | 50%
c hoac UTBT (d+e) 0.264
Khong c6 nguoi than mac UT 5 6 g | 250 ’
0
vl va UTBT (b)
5 Mic kém UT v (b+c) 3 7 10 | 30% 0361
Khéng mac kém UT vi (a) 5 5 10 | 50% |
Téng ((a)+(b)+(c)) 8 12 20 | 40%
Nhan xét:

- Trong phan bang (A) c6 10 (50%) bénh nhan chi c6 nguoi than mac UT
vl hodc/va UTBT, 8 (40%) chi mac kém UT v, va 2 (10%) c6 ca 2 yéu to. Ti
16 mang DB BRCA1/2 trong tong s6 bénh nhan 1a 40% (8/20), trong nhém chi
c6 ngudi than mac UT vi vahoic UTBT (a) 1a 50%, nhdm chi mac kém UT
vi (b) 1a 25%, nhdm mang ca hai yéu té (c) 1a 50%.

- O phan bang (B) va (C), trong 12 (60%) bénh nhan c6 ngudi than mac
UT (d+e), c6 6 bénh nhan c6 ngudi than mac UT vl (e) va 6 bénh nhan nguoi
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c¢6 ngudi than mac UTBT (d). O phén bang (D) ¢6 10 bénh nhan c6 méc kém
UT v (b+c) va 10 bénh nhan khéng mac kém UT v (a)

- Khéng ¢6 su khéc biét co ¥ nghia thdng ké khi so sanh cac dic diém
nay gitra cac bénh nhan mang va khong mang DB BRCAL/2.
3.1.2. Két qud xdc dinh BB gen BRCAL va BRCA2

Két qua duoc giai tinh ty dugc so sanh vai trinh ty chuan trén GeneBank
bang phan mém CLC Main Workbench, phan tich cac dic diém vi tri cuia DB
trén gen BRCAL va BRCA2, phén tich kha niang giy bénh trén cac co s¢ dir
liu vé dot bién gen BRCA1/2 cho két qua thé hién & Bdng 3.3.

Bdng 3.3. Pt bién gen BRCAL va BRCA2 ¢ cac bénh nhan UTBT.

z. | BCCR, |, Z. Loai| Y |Ghi
wa | vier | T/ Gock orsll e dh g o
@) 2 | G |4
BRCALl | c.1016delA 13

KBTS Exon 11 di hop - - p.Lys339fsTer2| F P
BRCALl | ¢.1621C>T 114

KBT2 Exon 11 di hop OCCR p.GIn541Ter N P

C.2760-2763
keTe | BREAL | gelacac | occr | - pTRIO22fs | b | s
Exon 11 . Ter77
di hop

BRCAL |c.4986+4A>T BRCT/ 116

KBT4 Intron 16 di hop BCCR23 BACH1 IVS16+4A>T | Ss P
BRCA1 | ¢.4997dupA BRCT/ 17

KBT7 Exon 17 di hop BCCR23 BACH1 p.Tyrl666Ter | N P
BRCALl | c¢.5335delC BRCT/| p.GIn1779fs 118

KBTS Exon 22 di hop BCCR23 BACH1 Terld F P
KBT15 BRCA2 CAO.ZZdEIC OCCR1 - p.Serl341Ter | N P DI,B.
Exon 11 di hop moi1
BRCA2 | c.5453C>A 119

KBT1 Exon 11 di hop OCCR1 p.Serl818Ter | N P

Ma bénh nhan (Phu luc 5). (1)BCCR — Breast cancer cluster regions: Vung
cum UT v0; OCCR- Ovarian cancer cluster regions: Vung cum UTBT.
(2)Logi DB: F — DB dich khung (Frameshift mutation); N -BB vé nghia
(Nonsense mutation); Ss — PB vj tri cat (Splice site mutation). (3) Y nghia
dwoc Kiém dinh trén cdc co sé di 1iéu.%° P-gay bénh (pathogenic). (4) Nguon
tai ligu trich ddn.
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Nhan xet:

- C6 6 DB gen BRCA1 va 2 BB gen BRCA2 dugc tim thay trong 20 bénh
nhan. 8 BB déu ¢ trang thai di hop.

- Trong c4c DB gen BRCAL c6 3 BB nam trén exon 11, 1 BB trén intron
16, 1 BB trén exon 17, va 1 BB trén exon 22, trong khi hai BB gen BRCA2
déu co vij tri trén exon 11.

- C6 4 BB nam trén ving cum UTBT (OCCR), 03 BB nim trén ving
cum UT v( (BCCR), con lai 1 BB khdng nam trén cac loai ving nay.

- C6 3 BB gen BRCAL nam trén cing chiic ning BRCT gan véi protein
BACHL1 la ¢.4986+4A>T, ¢.4997dupA va ¢.5335delC

- Trong d6 c6 3 BB dich khung (BRCAL: c.1016delA, BRCA1: ¢.2760-
2763delACAG va BRCAL: ¢.5335delC); 4 BB vo nghia (BRCAL: ¢.1621C>T,
BRCAL: ¢.4997dupA, BRCA2: ¢.4022delC va BRCA2:¢.5453C>A) va mot BB vi
tri cat (BRCAL: c.4986+4A>T)

- Dya vao cac co sé dir liéu vé kha niang gay bénh caa cac PB, cac DB
déu lam tang nguy co mac UT vi va UTBT.

- C6 01 BB méi BRCA2:¢.4022delC lan dau duoc tim thy trong nghién
ctru ndy, chua timg duoc céng bo.

Tir cac két qua phan tich trén, 1ap nén so d vi tri tuong dbi cac dot bién da

xac dinh trén gen BRCA1 va gen BRCA2 va tuong quan véi cac vung chic

nang cta gen (So dd 3.1 va So d6 3.2).

c.1621C>T ¢.2760-2763 ¢.4997dupA
BRCAL ¢.1016delA delACAG c.5335delC
....................... , L

Bonl 234 567 89 10 1 12 13 14 15 16 17 18 19 20 21 22 23 i 24

Domain R|NG BRET
c.72-¢.192 c.4926-¢.5169, ¢.5268-5526
BCCR1 OCCR BRCA? ees — e
c.179-¢.505 c.1380-c.4062  .4328-c.494! BRCAZ3

€.4926-c.5169
& c5261- c5563

So dé 3.1 Vi tri twong doi cdc PB dwoc xdc dinh trén gen BRCA1
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c.4022delC  ¢.5453C>A

BRCA2
!j ........... ‘_—I .......................
Bonl 234567 89 10 | 1
pon EEEEET T T S G
€.3006-¢.6255 ¢.7437-c.8001
BCCR1I  BCCRY’ OCCR OCCR2 BCCR2
¢.1-c.59 ¢.772-.1806 ¢.2831-¢.6401 ¢.6645-¢.7471 c.7394-¢.8904

So d0 3.2 Vi tri twong ddi cac PB dwoe xac dinh trén gen BRCA2

3.1.2.1. Dgt bién NM_007294.4(BRCA1):c.1016delA
DB BRCAL:c.1016delA phét hién & bénh nhan KBT8 ¢ me mac UT vi.

c.1016delA
c.1016A (p.Lys339fsTer2)
¥ {
AGCACAGAAAAAAAGGTA CAGCACAGAAAAAAGGTA
S T E K K \"/ K H G K K \"J
Ngwoi binh thwong Bénh nhan KBTS

Hinh 3.1. Gidi trinh tw gen xdc dinh DB BRCAL:c.1016delA

Nhan xet:

- San pham giai trinh tu rd nét, cac dinh mau twong tng céac nucleotid rd
rang, twong dong véi trinh ty gen BRCAL, chizng to san pham PCR dic hiéu.

-0 miu KBT8 bang mdi nguoc tir vi tri nucleotide 1016 bao gom tin
hiéu cua 6 dinh A so véi 7 dinh A & mau ddi ching va tin hiéu cac nucleotide
sau vi tri nay bi nhiéu (theo chiéu giai ma nguoc tir phai sang trai), cho thay
KBT8 c6 BB x6a mot nucleotide A, dang di hop tir. BB 1am thay d6i khung
doc cuia gen BRCAL1 va tao thanh ma két thiic sém céch vi tri BB 2 acid amin.

-PB c¢.1016delA nay khdng phét hién duoc & mau doi ching.
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3.1.2.2. Dét bién BRCA1:¢.1621C>T
DB BRCA1:¢.1621C>T ¢ bénh nhan KBT2 c6 me va 1 chi gai mac UT vu.

c.1621C €c.1621C>T (p.GIn541Ter)

ACGGCAGCAGAATGGT ACGGAGTAGAATGGT
T E Q N G T E " N G
Ngw&i binh thwédng Bénh nhan KBT2

Hinh 3.2. Gidi trinh tw gen xdc dinh DB BRCA1:¢.1621C>T
Nhan xét:

- San pham giai trinh tu rd nét, cac dinh mau twong wng cac nucleotide rd
rang, twong dong vai trinh ty gen BRCAL, chizng to san pham PCR dic hiéu.

- O miu KBT2 tai vi tri nucleotide 1621 bao gém tin hiéu cua dinh C va
dinh T cho thay c6 BB diém thay d6i nucleotide C thanh T, dang di hop tir va
DB thay ddi bo ba CAG (ma héa cho Glutamine) thanh TAG (mi két thic).

- BB nay khong phat hién duoc & mau doi ching.
3.1.2.3.D6t bién NM_007294.4(BRCAL):¢.2760-2763delACAG

DB NM_007294.4(BRCA1):c.2760-2763del ACAG phéat hién & bénh nhén

KBT6 cd 1 chi gai va 1 em géi ciing mac UTBT.
c.2760-2763delACAG

€.2760-2763ACAG p.Thr922LeufsTer77
¢ '
CCTGTACAGACAGTTAAT CCTGTACAGTTAATATCA
P Vv Q L \"} N P \" Q L. [ S
Ngwei binh thwong Bénh nhan KBT6

Hinh 3.3. Gidi trinh tw gen xdc dinh DB BRCAL:¢.2760-2763delACAG
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Nhan xet:

- San pham giai trinh tu rd nét, cac dinh mau twong tng cac nucleotid rd
rang, twong ddng vai trinh ty gen BRCA1, chang to san pham PCR dic hiéu.

- O KBTS tai vi tri nucleotide 2764 exon 11 bao gom tin hiéu caa dinh A
va dinh T va tin hiéu c&c nucleotide sau vi tri nay bi nhiéu cho thidy DB x06a 4
nucleotide ACAG, dang di hop ttr, 1am thay d6i khung doc ctia gen BRCA1L va
tao thanh ma két thic som cach vi tri BB 77 acid amin. DB nay khong phét
hién duogc & mau d6i chung.
3.1.2.4.D¢t bién NM_007294.4(BRCA1):c4986+4A>T

PB NM_007294.4(BRCA1):c4986+4A>T ¢ bénh nhan KBT4 mac UT v,
cé emgai UTBT.
C.4986+4A>T

c.4986+4A (IVS16+4A>T)
CAATTTETEAGTGTATCC GAATTTGTGTGTGTATCC
E F E F
Ngweoi binh thwo'ng Bénh nhan KBT4

Hinh 3.4. Gidi trinh tw gen xdc dinh DB BRCA1:¢.4986+4A>T

Nhan xet:

- San pham giai trinh tu rd nét, cac dinh mau twong tng cac nucleotid rd
rang, tuong déng Vvai trinh tu gen BRCAL, chiing té san pham PCR dic hiéu.

- O mau KBT4 tai vi tri nucleotide 4986+4 trén intron 16 xuat hién tin
hiéu caa mot dinh A va mot dinh T, cho thdy DB diém thay thé A thanh T,
dang di hop tr va 1am thay d6i vi tri cat (splice site) ¢ intron 16 trong qua
trinh hoan thién mRNA. BB nay khdng phat hién duoc & mau d6i ching.
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3.1.2.5. Dét bién BRCA1:¢.4997dupA
DB BRCA1:¢.4997dupA & bénh nhan KBT7 ¢6 chi mac UT vi.

c.4997dupA
c.4997A (p.Tyr1i66Ter)
!
ATGCTCGTGTACAAG TGCTCGTGTAACAAG
M L Vv ¥ K C S C N K
Ngwe&i binh thwédng Bénh nhan KBT7

Hinh 3.5. Gidi trinh twr gen DB BRCA1:¢.4997dupA

Nhan xet:

- San pham giai trinh tu rd nét, cac dinh mau twong tng céac nucleotid rd
rang, tuong déng Vi trinh tu gen BRCAL, chiing té san pham PCR dic hiéu.

-0 mau KBT7 bang méi nguoc tai vi tri gitra nucleotid 4997 va 4998
trén exon 17 xuat hién thém tin hiéu caa mot dinh A va tin hiéu cac nucleotid
sau vi tri nay bi nhiéu (theo chiéu giai ma nguoc tir phai sang trai). Cho thay
mau KBT7 c6 DB diém chén thém mét nucleotide A, dang di hop ti va 1am
thay doi bo ba TAC (ma hoa Tyrosine) thanh TAA (ma két thic). BB nay
khdng phat hién duoc & mau déi ching
3.1.2.6. Bét bien NM_007294.4(BRCA1):¢.5335delC
DB NM_007294.4(BRCA1):c.5335delC xac dinh & bénh nhan KBT3 c6 di
rugt mac UTBT.

£.5335delC
c.53135C (p.GINn1779AsnfsTer14)
TTTAGATCAACTG TTTTAGA#AACTG
WYYV M WV
Ngwei binh thwéong Bénh nhan KBT3

Hinh 3.6. Gidi trinh tw gen xdc dinh DB BRCA1:¢.5335delC
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Nhan xét:

- San pham giai trinh tu rd nét, cac dinh mau twong tng céac nucleotid rd
rang, twong ddng voéi trinh ty gen BRCA1, chung té san pham PCR dic hiéu

- O mau KBT3 biang méi nguoc tai vi tri nucleotide 5335 c6 tin hiéu cua
dinh C va dinh T, va tin hiéu cac nucleotide sau vi tri nay bi nhiu (theo chiéu
giai ma nguoc tir phai sang trai) cho thay DB x6a mot nucleotide C, dang di
hop tir lam thay d6i bo ba CAA (ma hda Glutamine) thanh bo ba AAC (ma hoa
Asparagine) dan dén sai khung doc ciia gen BRCA1 va tao thanh ma két thic
som cach vi tri BB 14 acid amin. BB ¢.5335delC nay khéng phat hién duogc &
mau ddi ching.
3.1.2.7. Dét bién NM_000059.4(BRCA2):¢.4022delC

DB NM_000059.4(BRCA2).c.4022delC xac dinh ¢ bénh nhan KBT15

mac UTBT va UT vi.

c.4022delC
c.4022C (p.Serl1341Ter)
|
AGTGATTCAAGTAAA AGTGATTAAGTAAAA
S D S S K S D *
Ngwei binh thwong Bénh nhan KBT15

Hinh 3.7. Gidi trinh tw gen xdc dinh DB BRCA2:¢.4022delC

Nhan xet:

- San pham giai trinh tu rd nét, cac dinh mau twong tng céac nucleotid rd
rang, twong ddng voéi trinh ty gen BRCA2, chang té san pham PCR dic hiéu

- O mau KBT15 tai vi tri nucleotide 4022 bao gdm tin hiéu cua dinh C va
dinh A va tin hiéu céc nucleotide sau vi tri ndy bi nhidu, cho thay BB x6a mét
nucleotide C, dang di hop tir 1am thay d6i bd ba TCA (ma hoa Serine) thanh
TAA (mi két thic). BB ¢.4022delC nay khong phat hién duoc & mau déi chang.
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3.1.2.8.H¢t bién NM_000059.4(BRCA2):¢.5453C>A
PB NM_000059.4(BRCA2):¢c.5453C>A xac dinh & bénh nhan KBT1 mac
UTBT kém UT vu.

c.5453C>A

c.5453C (p.Ser1818Ter)

|
AGCTCTTCACCCTGC

S S S P C S S " > C

Ngwei binh thwong Bénh nhan KBT1
Hinh 3.8. Gidi trinh tw gen xdc dinh DB BRCA2:¢.5453C>A
Nhan xet:

- San pham giai trinh tu rd nét, cac dinh mau twong tng céac nucleotid rd

AGCTCTTAACCCTGC

rang, tuong doéng vai trinh tu gen BRCA2, chiing té san pham PCR dic hiéu.

- O mau KBT1 tai vi tri nucleotide5453 bao gém tin hiéu cua dinh C va
dinh A cho thay DB diém thay doi nucleotide C thanh A, dang di hop tir va
lam thay d6i bo ba TCA (ma héa cho Serine) thanh TAA (ma két thuc). BB
¢.5453C>A nay khong phét hién duoc & mau ddi chang.

3.1.3. Méi lién quan gida dét bién BRCA1/2 va mo bénh hoc
Bdng 3.4. Pdc diém md bénh hec va méi lién quan véi PB BRCA1/2

Mang PB | Khong PB Tong
M6 bénh hoc p
N=8 (%) | N=12 (%) | N=20 (%)
UT BM thanh dich 6 (75%) 10 (83,3%) | 16 (80%)
UT BM dang NMTC | 1 (12,5) 0 (0%) 1 (5%)
UT tb séng 0 (0%) 1 (8,3%) 1 (5%) 0,358
UT tb hat 1(12,5) 0 (0%) 1 (5%)
UT Sarcoma 0 (0%) 1 (8,3%) 1 (5%)
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Nhdn xet:

- C0 16 (80%) bénh nhan tham gia nghién ctru xac dinh BB BRCA1/2 ¢6
mo bénh hoc 12 UT té bao biéu mo thanh dich.

- Trong nhém bénh nhan mang BB UT biéu mé thanh dich chiém 75%.

- Khéng c6 su khac biét vé md bénh hoc gitra nhém bénh nhan mang DB
gen BRCA1/2 va nhém khong mang BB (p=0,358).

Bdng 3.5 Méi lién quan giira kiéu dét bién véi md bénh hoc

M6 bénh hoc
B UT BM UT BM uT
Gen Kiéu BB p
thanh dich | dang NMTC | tb hat
n (%) n (%) n (%)
2 1 0
Dich khung
(66,7%) (33,3%) (0%)
2 0 0
BRCA1 | V0 nghia 0,136
(100%) (0%) (0%)
. 0 0 1
Vi tri cat
(0%) (0%) (100%)
2 0 0
BRCA2| V0 nghia -
(100%) (0%) (0%)

Nhan xet:

- Khong c6 sy khéc biét c6 ¥ nghia thong ké vé md bénh hoc giita cac
kiéu dot bién trén gen BRCA1L (p=0,136).

- Hai bénh nhan mang d6t bién vo nghia trén gen BRCA2 déu cd két qua

mo bénh hoc 14 ung thu biéu md thanh dich.
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3.1.4. Xac dinh DB BRCA1/2 ¢ ngwoi than cac bénh nhén

Ching toi thu thap cdc mau mau va thong tin ngudi nha bénh nhan tu
nguyén tham gia nghién ctu. C4c mau mau duoc tach chiét DNA va giai trinh
ty Sanger bang cac mdi thiét ké dic hiéu dé xac dinh cac BB. 6 (35,3%) trong
17 nguoi than cta 4 bénh nhan dugc xét nghiém c6 mang BB nhu & bénh nhan.
3.1.4.1. Bét bién BRCAL:c.1621C>T o nguoi than bénh nhan KBT2

Bénh nhan KBT2 c¢6 DB BRCA1:¢.1621C>T, c6 me va 01 chi gai mac UT

vi. Nhimng nguoi than caa bénh nhan KBT2 bao géom con gai, 2 chi géi, 1 em gai
va con géi cua chi da duoc thu thap mau mau dé xac dinh DB.

€.1621C>T (p.GIn541Ter) c.1621C €.1621C>T (p.GIn541Ter)

' |

ACGGAGTAGAATGGT ACGGAGCAGAATGGT ACGGAGTAGAATGGT

T E * N G T E Q N G T E * N G

KBT2 KBT2.1 KBT2.2
€.1621C>T (p.GIn541Ter) €.1621C €.1621C

ACGGAGTAGAATGGT ACGGAGCAGAATGGT ACGGAGCAGAATGGT

T E - N G T E Q N G T E Q N G

KBT2.3 KBT2.4 KBT2.5

Hinh 3.9. Gidi trinh tw gen xdc dinh DB ¢.1621C>T ¢ KBT2 va nguwoi than
Nhan xet:
- Chi g&i mac UT vii (KBT2.2) va em gai (KBT2.3) bénh nhan c6 mang DB.
-Con gai bénh nhan KBT2 (KBT2.5), chi gai khéng mac UT v
(KBT2.1) va con gai nguoi nay (KBT2.4) khong mang DB.
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1 2
I

Cb UTV: 43t
1 2 3 3 6
I
KBT2.1 KBT2.2 ) KBT2 KBT2.3
BRCAl- CP UTV: 37t Cb UTBT: 39t BRCAI1+
i BRCA1+ BRCAI+ ,
11
KBT2.4 KBT2.5
BRCAI- BRCAI-

So dé 3.3 Phd hé di tuyén PB BRCA1:¢.1621C>T bénh nhan KBT2.
Hinh vuéng: Nam. Hinh tron: Né. Mii tén: Bénh nhan nghién cizu. Mau nau:
UTBT. Mau xam: UT wii. CB UTV: Tuéi chan dodn UT vi. CP UTBT: Tudi
chan dodn UTBT. BRCA+: Mang PB. BRCA-: Khéng mang PB. KBT: ma
bénh nhan va ngwoi nha bénh nhan (Phy luc 5)

Nhan xét: DB BRCA1:c.1621C>T ¢d ca & nguoi mac UT va (11-3), ngudi

méac UTBT (11-4) va nguoi chua mac 2 loai UT nay (11-6).

3.1.4.2. PB BRCA1:¢.2760-2763del ACAG & nguoi than bénh nhan KBT6
Bénh nhan KBT6 ¢d chi gai (d4 mat) va em gai cling mac UTBT. Me cua

bénh nhan (KBT6.1) dugc thu thap mau mau dé xac dinh DB nay.

c.2760-2763delACAG
p.Thr922LeufsTer77

¥

CCTGTACAGTTAATATCA
P V Q@ L [ S

I o

KBT6

c.2760-2763delACAG
p.Thr922LeufsTer77
4
CCTGTACAGTTAATATCA
P \' Q L 1 S

M s o

KBT6.1

Hinh 3.10. Gidi trinh tw gen xdc dinh DB ¢ KBT6 va nguwoi than
Nhan xét: - Me¢ bénh nhan (KBT6.1) c6 mang DB gen nay.
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1 2
I

KBT6.1
BRCAl+

11 )
Cb UTBT: KBT6

41t Cb UTBT:44t

BRCAI1+

ChH
UTBT:39t

I 1

So dé 3.4. Phd hé di tuyén DB BRCA1:¢.2760-2763delACAG KBT6

Hinh vudng: Nam. Hinh tron: Niz. Mii tén: Bénh nhan nghién cizu. Gach
chéo: Da mat. Mau nau: UTBT. CB UTBT: Tuéi chdn doan UTBT. BRCA+:
Mang DB. BRCA-: Khong mang DB. KBT: ma bénh nhdn va nguoi nha bénh
nhan (Phu luc 5)
Nhan xét: BB nay xuét hién & bénh nhan UTBT (11-2) va nguoi chua mac
uT (1-2).
3.1.4.3. B¢t bién BRCAL:¢.4986A>T ¢ nguoi than bénh nhan KBT4

Bénh nhan KBT4 ¢ tién sir mac UT vid va c6 1 em gai mac UTBT. Nhiing
nguoi than bao gdom em gai mac UTBT (KBT4.1) va con gai (KBT4.7); em
gai khac (KBT4.2) va con gai (KBT4.3); chau gai (con cua chi- KBT4.4) va 2
con gai cia ngudi nay (KBT4.5, KBT4.6) dugc xét nghiém tim BB gen nay.
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c.4986+4A>T Cc.4986+4A>T
(IVS16+4A>T) (IVS16+4A>T) c.4986+4A

ATTTGTGRGTGTAT ATTTGTGRGTGTAT ATTTGTGAGTGTAT
P F

KBT4 KBT4.1 KBT4.2
c.4986+4A c.4986+4A c.4986+4A

ATTTGTGAGTGTAT ATTTGTGAGTGTAT ATTTGTGAGTGTAT
3 F F

KBT4.3 KBT4.4 KBT4.5

Cc.4986+4A>T
c.4986+4A (IVS16+4A>T)

ATTTGTGAGTGTAT ATTTGTGRGTGTAT
F

KBT4.6 KBT4.7
Hinh 3.11. Gidi trinh tw gen xdc dinh DB c.4986A>T ¢ KBT4 va nguoi than

Nhan xét:
- Em gai bénh nhan (KBT4.1) va con gai (KBT4.7) mang DB.

-Em géai khac (KBT4.2) va con gai (KBT4.3), con gai cua chi géi
(KBT4.4) va hai con gai nguoi nay (KBT4.5 va KBT4.6) khong mang DB.
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1 2 3 6
1
KBT4 KBT4.1
CDb UTV: 39t CP UTBT: 45t
1 2 3| CBUTBT:49t  BRCAIl+ 4
BRCAI+
1
KBT4.4 KBT4.7 KBT4.3
BRCAI1- BRCAI1+ BRCAI1-
1 2
v
KBT4.5 KBT4.6
BRCAI- BRCAI-

So d6 3.5. Pha hé di tuyén DB BRCAL: ¢.4986+4A>T bénh nhan KBT4.

Hinh vuong: Nam. Hinh tron: Niz. Miii tén: Bénh nhan nghién cizu. Mau nau:
UTBT. Mau xam: UT vi.. CP UTV: Tubi chan doan UT vii. CP UTBT: Tudi
chan dodn UTBT. BRCA+: Mang PB. BRCA-: Khéng mang PB. KBT: ma

bénh nhan va ngwoi nha bénh nhan (Phy luc 5)

Nhan xét: BB c¢6 ¢ nguoi mac UTBT (11-5), ngudi mac ca UTBT va UT v
(11-4), va ngudi chua méic UT (111-4).
3.1.4.4. B¢t bién BRCAL:¢.4997dupA & nguoi than bénh nhan KBT7

Bénh nhan KBT7 c6 1 chi gai mac UT vi. Nhitng ngudi than dugc xét
nghiém tim dot bién gen nay bao gom hai con gai (KBT7.3 va KBT7.4) va
hai em gai (KBT7.1 va KBT7.2) cta bénh nhan.
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c.4997dupA
(p.Tyrl666Ter) c.4997A c.4997A

| !
TecTCceTeTRACAAG ATGCTCGTGTACAAG ATGCTCGTGTACAAG

C S C N K M L \% Y K M L \% Y K
st 13 ot 1 (it

KBT 7 KRBT 5 KBT 7.2

c.4997dupA
(p.Tyr1666Ter) Cc.4997A

!
TGCTCGTGTAACAAG ATGCTCGTGTACAAG

&€ § € H K M L VvV Y K
somvoont 1) (ol
KBT 7.3 KBT 7.4
Hinh 3.12. Giai trinh ty gen xac dinh PB & KBT7 va ngwai than

Nhan xét: 01 con gai bénh nhan (KBT7.4) mang DB gen nay trong khi 1 con
gai khac (KBT7.3) va hai nguoi em gai (KBT7.1 va KBT7.2) khong mang DB.

1 2
|

1 2 3 4 5
CP-UTV:49t BT7 KBT7.1 KBT7.2
CP UTBT: 50t BRCAI- BRCAI-
BRCA I+
1 2
11
KBT7.3 KBT7.4
BRCAI- BRCAI+

So d6 3.6 Pha h¢ di tuyén PB BRCA1:¢.4997dupA bénh nhan KBT7.

Hinh vudng: Nam. Hinh tron: Né. Miii tén: Bénh nhan nghién cizu. Mau nau:
UTBT. Mau xam: UT wii. CB UTV: Tuéi chén dodn UT vii. CD UTBT: Tuéi
chan dodn UTBT. BRCA+: Mang PB. BRCA-: Khéng mang PB. KBT: md

bénh nhan va ngwoi nha bénh nhan (Phy luc 5)
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Nhan xet:

- DB xuit hién & bénh nhan UTBT (11-2) va ngudi chua méc UT (111-2).

- BB ¢ bénh nhan KBT7 trong trang thai di hop nén 1 con gai mang dot
bién va 1 con gai khac khong mang dot bién nay
3.2. Xac dinh cac SNP RAD51, XRCC3 va mai lién quan véi UTBT

Ban dau 412 bénh nhan UTBT va 380 nguoi khoe manh ddng y tham gia
vao nghién ctru va duoc ldy miu mau phan tich cac SNP gen XRCC3 va
RADS51. Tuy nhién sau khi thu thap théng tin c6 32 bénh nhan véi chan doan
UTBT tai phat, khong xac dinh chinh xac thong tin do tudi va két qua giai
doan UTBT ngay tai thoi diém chan doan. Cho nén chdng t6i chi ghi nhan va
phan tich két qua cia 380 bénh nhan UTBT va 380 dbi ching phi hop.
3.2.1. Péc diém chung va lam sang nhém UTBT va nhom chiing

Bdng 3.6. Cdc dic diém chung ciia nhom UTBT va nhom chang

) UTBT Doi ching
Pac diem p
n=380 % n=380 %
<39 93 245 102 26,8
Nhom tudi 40-59 173 45,5 170 44,7
<60 114 30,0 108 284 | 0,739
Tuéi trung binh 49,80 + 15,50 4926 + 13,88 | 0,610
Trung binh tudi c6 kinh 15,22 +1,77 15,01 +1,85 0,096

Con kinh 166 43,7 177 46,6
Man kinh 0,423
Man kinh 214 56,3 203 53,4

Nhan xét:

- Phan b6 nhom tudi ca hai nhoém bénh nhan UTBT va nhom dbi chimg
1a tuong dong, nhiéu nhat & do tudi tir 40-59 va thap nhat 1a d6 tudi dudi 40.

- Tudi trung binh nhom bénh nhan UTBT la 49,8 va nhom ching la
49,26. Khong co sy khac biét co y nghia thong ké gitta hai nhom nghién ciru.
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- Trung binh tudi c6 kinh va trang thai man kinh giita hai nhém ciing

khong khac biét c6 ¥ nghia thong ké.
6.6

m UT t& bao bidu mé

= UT t€ bao mam

= UT té bao mé dém-sinh duc

81.1

Biéu dé 3.2. Ti 1¢ phan loai md bénh hec trong nhém UTBT
Nhan xét:
- Tilé dang UT biéu mo chiém da s6 vé6i 81,1%, so véi ti 1¢ dang UT té bao
mam 13 12,4% va ti 1é dang UT mo dém-sinh duc 13 6,6%.

10

= Giai doan |
= Giai doan |l
= Giai doan Il
= Giai doan IV

Biéu dé 3.3. Ti 1¢ cdc giai doan UTBT theo FIGO ciia nhom UTBT
Nhan xét:
- Trong cac giai doan UT, cac bénh nhan ¢ giai doan 111 chiém ti 1& cao nhat

(47,6), thap nhat 1a giai doan IV (10%).
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3.2.2. Xdc dinh SNP RAD51-rs1801320 va méi lién quan véi UTBT
3.2.2.1. Xdc dinh SNP RAD51-rs1801320

DNA sau khi tach chiét dugc sir dung dé khuéch dai viing gen c6 chua
SNP RAD51-rs1801320 biang ky thuat PCR. Hinh anh dién di san pham PCR

trén gel agarose duoc thé hién ¢ Hinh 3.13.

M - 1 2 3 4 5 6 7 8 9

Hinh 3.13. Két qud di¢n di san pham PCR chira SNP RAD51-rs1801320
M: marker 100 bp; (-): chitng &m. C&c sdn pham PCR cia cac mau DNA
Nhan xet:

- San pham PCR chita SNP RAD51-rs1801320 thu dugc chat luong tot,
gom 1 bang duy nhat kich thuéc 600bp. Ching té cip mdi dic hiéu, chu trinh
nhiét toi wu. San pham PCR st dung dugc cho k§y thuat PCR-RFLP tiép theo.

M 1 2 3 4 5 6 7 8 9 10 11

«— 600 bp
« 337bp
176 bp
161 bp

136 bp
127 bo

Hinh 3.14. Két qud di¢n di san pham cdt c6 SNP RAD51-rs1801320
M: Marker 100 bp; Sdn phdm PCR doan gen c6 RAD51-rs1801320 (1);
Kiéu gen GG (2, 4-7); Kiéu gen CC (3); kiéu gen GC (8).
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Nhan xet:

- Két qua dién di san pham caa phan ng cat enzyme cho thiy & tat ca
cac mau, cac bang thu duoc rd nét, co kich thusc 337bp, 176bp, 161bp,
136bp, 127bp so trén thang DNA chuan. Cho thiy enzyme BstNI da cat san
pham PCR thanh cac doan c6 kich thudc ding nhu tinh toan 1y thuyét.

cc GC GG
| |
GTAAGCCAGGGGCGTT GTAAGCCAGGGGCGTT

A/ W ) o)

Hinh 3.15. Gidi trinh tu dai dién san pham PCR chira SNP RAD51-rs1801320.

Nhan xet:

Tin hiéu giai trinh tu véi cac dinh nucleotide rd rang. Mau PCR cua kiéu
gen CC c6 mot dinh nucleotid C duy nhat, kiéu gen GC c6 hai dinh nucleotid
G va nucleotid C, kiéu gen GG c6 mét dinh nucleotid G duy nhéat. Nhu vay,
két qua giai trinh ty thu duoc la trang khop véi két qua xac dinh kiéu gen
bang phuong phap RFLP,
3.3.2.2. Mdi lién quan ciia SNP RAD51-rs1801320 Véi nguy co-mac UTBT

Két qua phan tich SNP RAD51-rs1801320 trén tong s ddi twong nghién

ctru va trong tirng nhoém nghién ciu dugc thé hién & Bang 3.7.
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Bdng 3.7. T 1¢ kiéu gen/ alen SNP RAD51-rs1801320 va méi lién quan véi nguy

co mic UTBT
RAD51- Nhém UTBT|Nhém chirng| Tong
p | OR (C195%)
rs1801320 n % n % | N | %
) G 586 | 77,1 | 638 | 83,9 |1224|80,5 1,0
Kiéu
0,001 1,553
alen C 174 | 22,9 | 122 | 16,1 | 296 [19,5
(1,201-2,008)
GG | 242 | 63,7 | 264 | 69,5 | 506 |66,6 1,0
) 1,012
Kidu | GC | 102 | 26,8 | 110 | 28,9 | 212 (27,9
0,000/ (0,734-1,394)
gen
6,545
cC 36 | 95 6 | 16 | 42 |55
(2,710-15,807)
Di |GG+GC| 344 | 90,5 | 374 | 98,4 1,0
truyén 0,000 6,523
cC 36 | 95 6 | 1,6
lin (2,715-15,673)
Di GG | 242 | 63,7 | 264 | 69,5 1,0
truyén 0,091 1,298
GC+CC| 138 | 36,3 | 116 | 305
troi (0,959-1,756)
Nhan xet:

- Trong tong 2 nhom nghién ctu ti & alen C (19,5%) thap hon alen G

va kiéu gen GG c0 tan suat cao nhat, va kiéu gen CC c6 tan suit thip nhat.

- Ti 1& alen C nhém UTBT cao hon nhém chtng. Alen C ¢6 nguy co mac
UTBT cao hon alen G 55% véi p<0,05, OR¢c=1,55, C195% 1,201-2,008.

- Ti 1& kiéu gen déng hop CC ¢ nhém UTBT cao hon so véi & nhém

chung, va su khac biét nay c6 y nghia thong ké (p<0,05). Kiéu gen CC c6

nguy co mic UTBT cao hon cac kiéu gen con lai 6,5 lan trong mé hinh so
sanh d6ng hop (ORceie6=6,545; C195%=2,710-15,807) va md hinh di truyén
|2flﬂ (ORCC/(GG+GC):6,523; C|95%:2,715-15,673).
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Bdng 3.8. Mai lién quan giiza SNP rs1801320 véi giai dogn va md bénh hec

GG GC CC ORGG/(GT+TT)?
RAD51-rs1801320 p?
n| % |n| % |n| % Cl195%
UT bidumo |199 64,6 (82|26,6|27| 8,8 1,0
M6 i . 1,163
UT té bao mam| 29 |[61,7|12|255| 6 | 12,8
bénh 0,835 | (0,504-2,684)
hoc | UT mo dém- 1,157
_ 14 |56,0| 8 |32,0] 3 (12,0
sinh duc (0,503-2,661)
Giaidoan IV | 25 [658| 8 (21,1 5 |13,1 1,0
1,051
Giai doan | 71 |64,0|24|216|16|14,4
. (0,487-2,268)
Gial
0,055 1,141
doan | GiaidoanlIl | 26 [52,0]|18|36,0| 6 |12,0
(0,488-2,665)
0,989
Giai doan 111 | 120|66,3|52|28,7| 9 | 5,0
(0,488-2,006)

1 Kiém d@inh Chi square. 20R dwoc diéu chinh theo cac bién tudi chdn dodn

bénh, tusi co kinh, tinh trang man kinh theo mé hinh héi quy logistic da bién.

Ung thu biéu mé va giai dogn IV 1a cac nhdm tham chiéu.
Nhan xet:

- Phan bd cac nhém mé bénh hoc va cac giai doan phét hién bénh theo

FIGO giita cac nhom kiéu gen khong c6 su khac biét co6 ¥ nghia thong ké

(p=0,835 va p=0,055).

- Khi hiéu chinh theo cac bién tudi chan doan bénh, tudi cé kinh, tinh

trang man kinh theo mé hinh hoi quy logistic da bién chua tim thay méi lién

quan giira cac kiéu gen vai phan loai md bénh hoc va giai doan bénh.
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3.2.3. Xdc dinh SNP RAD51-rs1801321 va méi lién quan véi UTBT
3.2.3.1. Xdc dinh SNP RAD51-rs1801321

Dung cip moi dic hiéu va DNA sau tach chiét, khuéch dai doan chira SNP
RAD51-rs1801321 bang PCR. San pham duoc dién di trén gel agarose 2%.

1

«131bp

Hinh 3.16. Két qud di¢n di sén phdm PCR c6 SNP RAD51-rs1801321
M: marker 100 bp; (-): chitng &m. C&c san pham PCR cua cac mau DNA

Nhan xét: San pham PCR c¢6 SNP RAD51-rs1801321 thu duoc chat luong
t6t, gom 1 bang duy nhét, kich thudc 131bp. Chang té cap moi dac hiéu, chu
trinh nhiét ti wu. San pham PCR sir dung duoc cho ki thuat PCR-RFLP.

Hinh 3.17. Két qud dién di san pham cdt chira SNP rs1801321

M: Marker 100 bp; San pham PCR doan gen chiza RAD51-rs1801321
(1); Kiéu gen GG (2-5,7,9,10); Kiéu gen TT (6); kiéu gen GT (8,11)
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Nhan xet:

San pham cit ¢ cac bang thu dugc rd nét, kich thuéc khoang 131bp,
110bp so trén thang DNA chuan. Bing 21bp c6 kich thuéc nho khong phat
hién duogc trén anh dién di. Cho thiy enzyme NgoMVI di cit san pham PCR
thanh cac doan DNA c6 kich thudc dung nhu tinh toan 1y thuyét.

Hinh 3.18. Gidi trinh tu dgi dién sdn pham PCR SNP RAD51-rs1801321
Nhan xet:

- Tin hiéu giai trinh tu voi cac dinh nucleotide rd rang. Kiéu gen TT c6
mot dinh nucleotide T duy nhat, kiéu gen GT ¢6 2 dinh nucleotide G va T,
kiéu gen GG c6 mot dinh nucleotide G duy nhat. Nhu vay, két qua giai trinh
ty thu dugc 12 trang khép véi két qua xac dinh kiéu gen bang PCR-RFLP.

3.2.3.2. Mi lién quan ciza SNP RAD51-rs1801321 véi nguy co mcc UTBT

Két qua phan tich SNP RAD51-rs1801320 trén tong s ddi twong nghién

ctru va trong tirng nhém nghién ctiu dugc thé hién & Bang 3.9.
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Bdng 3.9. T7 1¢ kiéu gen/alen SNP RAD51-rs1801321 va méi lién quan vdi

nguy co' mic UTBT

Nhom Nhom 2
RAD51- Tong OR
UTBT chirng p
rs1801321 (C195%)
n %% | n | % N %
2 T 229 | 30,1 | 237 | 31,2 | 466 | 30,7 1,0
Kiéu
0,656 1,051
alen G 531 | 69,9 | 523 | 68,8 | 1054 | 69,3
(0,845-1,307)
GT 111 29,2 {159 |41,8 | 270 | 35,5 1,0
] 392 | 51,6 1,653
Kiéu GG 210 | 55,3 | 182 | 47,9
on 0,001 | (1,208-2,261)
J 98 | 12,9 2,167
TT 59 | 155 39 | 10,3
(1,352-3,473)
Di |[TT+GT|170| 44,7 {198 52,1 1,0
truyén 0,042 1,344
y GG 210 | 55,3 | 182 | 47,9
ldn 1 (1,010-1,788)
Di |GG+ GT |321|84,5|341|89,7 1,0
truyén 0,032 1,607
y TT 59 | 15,5| 39 | 10,3
ldn 2 (1,043-2,476)
Nhan xet:

- Trong tong hai nhom ti Ié alen T (30,7%) thap hon ti I¢ alen G va kiéu

gen GG c6 tan suit cao nhat, kiéu gen TT c6 tan suat thap nhét.

- Ti l¢ alen G nhom UTBT (69,9%) cao hon so vdi nhom ching (68,8%).
Alen T va alen G c6 nguy co mic UTBT khdng qua khac biét voi
ORgr=1,051 va C195% chia 1 (p=0,656).

- Ti lé céc kiéu gen GG va TT nhom UTBT cao hon nhom chiing, trong

khi kiéu gen GT lai thap hon. Sy khac biét nay c6 y nghia thong ké (p=0,001).
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- Kiéu gen GT c6 nguy co UTBT thap hon GG 65% va chi bang 1 nira nguy

co cua TT khi so sanh ting cap véi ORgeie1=1,653, ORr/67=2,167 va cac C195%
déu khong chira 1. Nhitng nhém chira kiéu gen GT thi ¢6 nguy co UTBT théap

hon kiéu gen ddng hop con lai trong cac md hinh di truyén lin voi
ORGG/(TT+GT)=1,344, ORTT/(GG+GT)=1,607 vai cac Cl95% khéng chaa 1. Céng
chtng to kiéu gen GT mang nguy co UTBT thap hon 2 kiéu gen TT va GG.

Bdng 3.10. Méi lién quan gia SNP rs1801321 véi giai doan va md bénh hoc

GG GT TT ORGe/(GT+TT)
RAD51-rs1801321 p!
n| % |[n| %/ |n| % C195%
UT biéumoé |170|81,0(88|79,3|50]84,7 1,0
M6 | UT té bao 1,163
. 27 |12,9 13 (11,7 | 7 | 11,9
bénh mam 0,701 | (0,504-2,684)
o | UT mo dem- 1,157
_ 13 1 6,2 |10/ 90| 2 | 34
sinh duc (0,503-2,661)
Giaidoan IV | 21 [10,0(10| 9,0 | 7 | 11,9 1,0
1,051
Giaidoan| | 62 [ 29,5/31/27,9|18|30,5
. (0,487-2,268)
Gial 0,979 1,141
doan | Giai doan Il | 26 |12,4|15|135| 9 | 15,3
(0,488-2,665)
0,989
Giai doan 111 | 101 | 48,1 |55|49,5 |25 | 42,4
(0,488-2,006)

L Kiém dinh Chi square. 20R duwoc diéu chinh theo céc bién tudi chan dodn

bénh, tudi co kinh, tinh trang man kinh theo md hinh hoi quy logistic da bién.

Ung thu biéu mé va giai doan IV 14 cdc nhdm tham chiéu.
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Nhan xet:

- Phan bd cac nhdm mé bénh hoc va cac giai doan phét hién bénh theo
FIGO gitra cac nhom kiéu gen khong cd sy khac biét co ¥ nghia théng ké
(p=0,701 va p=0,979).

- Khi hiéu chinh theo cac bién tudi chan doan bénh, tudi cé kinh, tinh
trang man kinh theo mé hinh hoi quy logistic da bién chua tim thdy méi lién
quan gitra cac kiéu gen véi phan loai md bénh hoc va giai doan bénh.

3.2.4. Xdc dinh SNP XRCC3-rs861539 va méi lién quan vgi UTBT
3.2.4.1. Xac dinh SNP XRCC3-rs861539

Str dung cap moi dac hiéu khuéch dai ving gen c6 chira SNP XRCC3-
rs861539 bang k¥ thuat PCR. San pham PCR duoc dién di trén gel agarose 2%.

M 1 2 3 4 5 6 7 8 9 10 (9

Hinh 3.19. Két qud dién di sdn pham PCR chiza SNP XRCC3-rs861539
M: marker 100 bp; (-): chizng &m. Céc san pham PCR cia cac mau DNA
Nhan xét:

- San pham PCR doan gen ¢ SNP XRCC3-rs861539 thu duoc c6 chat
lugng tét, gom 1 bang duy nhét c6 kich thudc 231 bp. Céc san pham PCR c6
thé str dung duoc cho ky thuat RFLP tiép theo.



82

M 1 2 3 4 5 6 7 8 9 10 11

«219bp
“=112/107bp

Hinh 3.20. Két qua dién di san phdm cdt chiza SNP XRCC3-rs861539
M: Marker 100 bp; San pham PCR cia doan gen chiza XRCC3-rs861539 (1);
Kiéu gen TT (2); Kiéu gen CC (3, 4, 6, 8, 9, 11); kiéu gen CT (5, 7, 10)

Nhan xet:

- Két qua dién di san pham cat enzym céc bang thu duoc rd nét so trén
thang DNA chuan. Do 2 bang 112bp va 107bp c6 kich thudc chénh nhau rat
it, vi vay trén hinh anh di¢n di 2 bang phan tach khong rd rang, chap lai thanh
mot bang. Bang 12bp c¢6 kich thudc nho khdng phat hién duoc trén anh dién
di.Tir két qua trén ta thay enzym Nlalll da cit san pham PCR thanh cac doan
DNA c6 kich thudc dung nhu y tinh toan 1y thuyét ciia nghién ciu.

cC CT TT

4
GGCCA*GCTGCGTG‘ GGCCACGCTGCGTG GGGCCA*GCTGCGTG

Hinh 3.21. Gidi trinh tw dgi dién sdn pham PCR chiza SNP XRCC3-rs861539
Nhan xét:

- Tin hiéu giai trinh ty véi cac dinh nucleotide rd rang. Kiéu gen CC c6 1
dinh nucleotide C duy nhat, kiéu gen CT c6 2 dinh nucleotide C va nucleotide
T, kiéu gen TT ¢6 1 dinh nucleotide T duy nhat. Nhu vay, két qua giai trinh ty
thu duogc tring khép véi két qua xac dinh kiéu gen bang phuwong phap RFLP.
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3.2.4.2. Moi lién quan ciia SNP XRCC3-rs861539 Vi nguy co mac UTBT
Bdng 3.11. T7 Ié kiéu gen/alen SNP XRCC3-rs861539 va méi lién quan vdi

nguy co UTBT
XRCC3- Nh6m UTBT | Nhém chirng | Tong OR
rs861539 n ] % | n | % |N|%| " | (Clo5w)
i T 40 | 53 | 49 | 64 | 89|59 1,0
1€u
0,326] 1,241
l 720 | 94,7 | 711 | 93,6 |1431|94,1|" ’
alen) € 0 94 (0,807-1,908)
TT | 2 | 05 | 3 | 08 | 5 |07 1,0
9 1,256
Kidu| CT | 36 | 95 | 43 | 11,3 | 79 |104 ’
e 0,633/ (0,199-7,932)
e 1,536
42 334 | 87,9 | 676 (88,9 ’
CC ] 3421 900 (0,255-9,250)
Di [TT+CT| 38 | 100 | 46 | 121 1,0
truyén 0,355 1,240
jn | CC | 32| 900 | 334 | 879 (0.786.1.954)
Di | TT | 2 | 05 | 3 | 08 1,0
truyén 0,656 1,504
+CT | 37 77 2
g | CCYCT| 378 | 995 | 377 | 99 (0.250.9.052)
Nhan xét:

- Trong tong 2 nhom ti 18 alen T (5,9%) thap hon nhiéu so véi alen C va
kiéu gen dong hop CC c6 tan suat cao nhat, kiéu gen TT c6 tan suat thap nhat.

- Til¢ alen C nhébm UTBT (94,7%) cao hon so véi nhom ching (93,6%).
Alen C mang nguy co UTBT cao hon alen T (OR¢/r=1,241), tuy nhién chua
du ¥ nghia théng ké khi C195% caa OR (0,807-1,908) chira 1 va p=0,326.

- Ti I& kiéu gen CC nhém UTBT cao hon nhém ching, trong khi CT va
TT lai thip hon. Tuy nhién su khéc biét khdng c6 y nghia théng ké (p=0,633).

- Kiéu gen CC va CT ¢6 nguy co UTBT cao hon TT (ORcc/rr = 1,536 va
ORcr/rr = 1,256), tuy nhién ciing chua du ¥ nghia thong ké vi cac C195% cua
OR déu chua 1.




84

- Kiéu gen CC c6 nguy co UTBT cao hon nhém 2 kiéu gen con lai trong

mé hinh di truyén lan (ORccycr+1m) = 1,240), va nhém kiéu gen chira alen C

¢6 nguy co mic UTBT cao hon kiéu gen TT (OR(cc+cryrr = 1,504), nhung
chua du y nghia thong ké khi C195% cua cac OR déu chira 1, va p>0,05.

Bang 3.12. Mdi lién quan giira SNP rs861539 véi giai doan va moé bénh hec

CC CT TT ORccicT+TT)?
XRCC3-rs861539 pt
nl % | n| % % C195%
UT bidumo | 279 (81,6 (27| 75,0 100,0 1,0
Mo UT té bao 0,770
. 43 126 4 | 111 0,0
bénh mam 0,420 | (0,179-3,303)
hoC | UT méd dém- 0,402
_ ’ 20 | 58 | 5 /13,9 0,0
sinh duc (0,137-1,179)
Giaidoan 1V | 34 | 99 | 4 | 111 0,0 1,0
1,145
Giaidoan 1 |101/295| 9 |25,0 50,0
Giai (0,325-4,035)
1al
0674 0,726
doan | Giaidoanll | 43 [126| 6 | 16,7 50,0
(0,196-2,694)
1,093
Giai doan 111 | 164 | 48,0 | 17 | 47,2 0,0
(0,344-3,472)

L Kiém dinh Chi square. 20R dwoc diéu chinh theo céc bién tudi chan dodn

bénh, tudi co kinh, tinh trang man kinh theo md hinh hoi quy logistic da bién.

Ung thu biéu mé va giai doan IV 14 cdc nhdm tham chiéu.
Nhan xet:

- Phan bd cac nhdm mé bénh hoc va cac giai doan phét hién bénh theo

FIGO gitra cac nhom kiéu gen khong cd sy khac biét co ¥ nghia théng ké

(p=0,420 va p=0,674).
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- Khi hiéu chinh theo céc bién tudi chan doan bénh, tudi ¢ kinh, tinh

trang man kinh theo md hinh héi quy logistic da bién chua tim thay mdi lién

quan giira cac kiéu gen vai phan loai mé bénh hoc va giai doan bénh.
3.2.5. Xdc dinh SNP XRCC3-rs1799794 va méi lién quan véi UTBT
3.2.5.1. Xdc dinh SNP XRCC3-rs1799794
Sitr dung cap moi dac hiéu va DNA sau khi tach chiét dé khuéch dai viing
gen c6 chira SNP XRCC3-rs1799794 bang ky thuat PCR. San pham PCR

duoc dién di trén gel agarose 2%.
M1 2 3 4 5 6 7 8 9 -)

«293bp

Hinh 3.22. Két qud di¢n di sdn phdm PCR chiza SNP XRCC3-rs1799794
M: marker 100 bp; (-): chizng &m. Céc san pham PCR cia cac mau DNA
Nhan xét: San pham PCR chtra SNP XRCC3-rs1799794 thu duoc chat luong
t6t, gom 1 bang duy nhat kich thuéc 293bp. Chung té cap méi dac hiéu, chu
trinh nhiét t6i uu. San pham PCR sir dung duoc cho ki thuat RFLP tiép theo.

M1 2 3 4 5 6 7 8 9 10 M

«—293 bp

<“—193 bp
<«—100 bp

Hinh 3.23. Két qud dién di san pham cdt chira SNP XRCC3-rs1799794
M: Marker 100 bp; San pham PCR doan gen chiza XRCC3-rs1799794
(1); Kiéu gen AA (2, 5, 9); Kiéu gen GG (4, 6, 7); kiéu gen AG (3, 8, 10, 11).
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Nhan xét: Két qua dién di san pham caa phan tng cat cho thay, cac bang thu
duoc ré nét, khéng bi @t gay, cé kich thudc 293 bp, 193 bp va 100 bp so trén
thang DNA chuan. Chiing té enzym FokI di cat san pham PCR thanh céc

doan DNA c¢6 kich thudc dung nhu tinh toan 1y thuyét cia nghién cau.

AA GG AG

v v v
Hinh 3.24. Gidi trinh tw dgi dién sdn pham PCR chiza SNP XRCC3-rs1799794
Nhan xét: Tin hiéu giai trinh ty véi cac dinh nucleotide rd rang. Mau PCR
cua kiéu gen AA c6 1 dinh nucleotide A duy nhat, kiéu gen AG c6 2 dinh A

va G, kiéu gen GG c6 1 dinh G duy nhat. Nhu vay, két qua giai trinh tu thu
duoc la tring khéop véi két qua xac dinh kiéu gen bang phuong phap RFLP.

3.2.5.2. Méi lién quan ciza SNP XRCC3-rs1799794 Vi nguy co mdc UTBT

Két qua phan tich SNP XRCC3-rs1799794 trén tong sb ddi tuong

nghién cau va trong tirng nhém dugc thé hién & Bang 3.13.
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Bdng 3.13. T7 I¢ kiéu gen/alen SNP XRCC3-rs1799794 va méi lién quan véi

nguy co UTBT
XRCC3- Nhém UTBT|Nhém chirng| Tong
p |OR (C195%)
rs1799794 n % n % N | %
. A 406 | 53,4 | 410 | 53,9 (816|537 1,0
Kiéu
0,837| 1,012
alen G 354 | 46,6 | 350 | 46,1 |704|46,3
(0,835-1,250)
AG 210 | 55,3 | 172 | 45,3 |382|50,3 1,0
) 0,663
Kiéu GG 72 | 189 | 89 | 234 |161]21,2
0,022/ (0,458-0,960)
gen
0,675
AA 98 | 25,8 | 119 | 31,3 [217|28,6
(0,483-0,943)
Di AA 98 | 258 | 119 | 31,3 1,0
truyén 0,092] 1,312
GG +AG| 282 | 74,2 | 261 | 68,7
troi (0,957-1,799)
Di GG 72 | 189 | 89 | 234 1,0
truyén 0,132| 1,308
AA+AG | 308 | 81,1 | 291 | 76,6
troi (0,922-1,856)
Nhan xet:

- Trong téng 2 nhém ti I¢ alen G (46,3%) thip hon alen A va kiéu gen di

hop AG ¢ tan suét cao nhat, kiéu gen dong hop GG c6 tan suat thap nhat.

- Ti I¢ alen G trong nhom UTBT (46,6%) cao hon so vgi nhom chung
(46,1%). Alen G c6 nguy co méic UTBT cao hon alen A (ORg/a=1,012), tuy
nhién C195% ctia OR chira 1, nén chua da y nghia thong ké (p=0,837).

-Ti 1& kiéu gen AG nhom UTBT cao hon nhém chung, trong khi ti 18
AA va GG lai thap hon. Va su khéac biét nay c6 y nghia théng ké (p=0,022).
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- Kiéu gen AG c6 nguy co UTBT cao hon kiéu gen AA va GG lan luot
la 32,5% va 33,7%, vi khi so sanh ting ciap kiéu gen nay voi AG cho
ORGge/ac= 0,663, ORaaac= 0,675, va cac C195% khéng chura 1.

- Trong cac mé hinh di truyén trdi, cac té hop co kiéu gen AG c6 nguy
co UTBT cao hon c4c kiéu gen con lai, véi ORge+acyan=1,312 va
OR(aa+ac)c6=1,308, tuy cac C195% chtra 1.

Bdng 3.14. Méi lién quan gi#a SNP rs1799794 vdi giai doan va md bénh hec

AA AG GG ORAA/AG+GG)?
XRCC3-rs1799794 pt
n| % n % | n| %
UT bidumo |83(84,7|171|81,4|54 75,0 1,0
M6 | UT té bao 0,478
. 9192 |26 124 |12|16,7
bénh mam 0,594 | (0,175-1,303)
hec | UT mé dem- 0,628
) 6/61|13 6,2 |6 8,3
sinh duc (0,234-1,686)
GiaidoanlVv | 8 | 82 | 20 | 9,5 |10 139 1,0
1,917

Giaidoan| |31|316| 61 [29,0(19]26,4
(0,765-4,807)

0,767 1,899

Giai
doan Giai doan Il |16|16,3| 26 |124| 8 | 11,1

(0,664-5,432)

1,553
Giai doan I11 |43 [43,9|103|49,0 | 35| 48,6
(0,685-3,521)

1 Kiém dinh Chi square. 20R dwoc diéu chinh theo cac bién tudi chdn dodn
bénh, tusi co kinh, tinh trang man kinh theo mé hinh héi quy logistic da bién.
Ung thu biéu md va giai dogn IV 1a cac nhdm tham chiéu.
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Nhan xet:

- Phan bd cac nhdm mé bénh hoc va cac giai doan phét hién bénh theo
FIGO giita cac nhom kiéu gen khéng c6 su khac biét co6 ¥ nghia thong ké
(p=0,594 va p=0,767).

- Khi hiéu chinh theo cac bién tudi chan doan bénh, tudi c6 kinh, tinh

trang man kinh theo mé hinh hoi quy logistic da bién chua tim thy méi lién

quan giira cac kiéu gen vai phan loai md bénh hoc va giai doan bénh.
3.2.6. Xdc dinh SNP XRCC3-rs1799796 va mai lién quan vgi UTBT
3.2.6.1. Két quda khuéch dai ving gen chiza SNP XRCC3-rs1799796
Dung cap méi dac hiéu va DNA sau tach chiét khuéch dai ving c6 SNP
XRCC3-rs1799796 bang PCR. San pham dugc dién di trén gel agarose 2%.
M () 1 2 3 4 5 6 7 8 9 10

«— 650 bp

Hinh 3.25. Két qud di¢n di san phdam PCR chira SNP XRCC3-rs1799796
M: marker 100 bp; (-): chitng &m. C&c sdn pham PCR cia cac mau DNA.
Nhan xét: San pham PCR chtira SNP XRCC3-rs1799796 thu duoc chat luong
tét, gom 1 bang duy nhat kich thuéc 650bp. Ching té cap moi dic hiéu, chu
trinh nhiét t6i uvu. San pham PCR sir dung duoc cho ky thuat RFLP tiép theo.
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Hinh 3.26. Két qud di¢n di san phdm cdt chira SNP XRCC3-rs1799796
M: Marker 100 bp; Sdn pham PCR doan gen chiza SNP rs1799796 (1);
Kiéu gen AA (4, 7); Kiéu gen GG (9, 10); Kiéu gen AG (2, 3, 5, 6, 8).
Nhan xét: San pham cit c6 cac bang rd nét, kich thudc 650bp, 367bp va

283bp so trén thang DNA chuan. Enzyme Pvull cét san pham PCR dung nhu
tinh toan ly thuyét.

AA AG GG

v \ \
TGACAGCTG TGACGGCTG TGACGGCTG

Hinh 3.27. Gidi trinh tw dai di¢n san pham PCR chiza SNP XRCC3-rs1799796

Nhan xét: Tin hiéu giai trinh ty véi cac dinh nucleotide rd rang. Mau PCR
kiéu gen AA c6 1 dinh A duy nhat, AG c6 2 dinh A va G, GG ¢6 1 dinh G
duy nhat. Két qua nay tring khép véi két qua xac dinh kiéu gen bang RFLP.

3.2.6.2. Moi lién quan ciia SNP XRCC3-rs1799796 véi nguy co mdc UTBT
Két qua phan tich SNP XRCC3-rs1799796 trén tong sé do6i tugng

nghién ciu va trong tirng nhdm nghién ctu duoc thé hién ¢ Bang 3.15.
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Bdng 3.15. T7 ¢ kiéu gen/alen SNP XRCC3-rs1799796 va méi lién quan vdi

nguy co UTBT
XRCC3- Nhom UTBT|Nhém ching | Tong OR
rs1799796 n % n % I N[%| " (C195%)
] A 451 | 59,3 | 418 | 55,0 |869|57,2 1,0
Kiéu
0,087| 0,837
alen G 309 | 40,7 | 342 | 45,0 |65142,8
(0,683-1,026)
GG 60 | 158 | 89 | 23,4 |149/19,6 1,0
) 1,709
Kiéu | AG 189 | 49,7 | 164 | 43,2 |353|46,4
0,024/ (1,159-2,521)
gen
1,530
AA 131 | 345 | 127 | 33,4 |258(33,9
(1,017-2,302)
Di |[AG+GG| 249 | 655 | 253 | 66,6 1,0
truyén 0,759| 1,048
AA 131 | 345 | 127 | 334
lin (0,776-1,415)
Di GG 60 | 158 | 89 | 234 1,0
truyén 0,008 1,631
AA+AG| 320 | 84,2 | 291 | 76,6
troi (1,134-2,347)
Nhan xet:

- Trong tong 2 nhom ti 1é alen G (42,8%) thap hon ti 18 alen A va kiéu
gen GG c0 tan suat thap nhat, kiéu gen AG c0 tan suat cao nhét.

- Ti I¢ alen G trong nhém UTBT (40,7%) thap hon nhém chirng (45,0%).
Alen G mang nguy co mac UTBT thap hon alen A vSi ORga=0,837, tuy
nhién chua d y nghia thong ké, do C195% chira 1 (p=0,087).

- Ti 18 cac kiéu gen AA va AG nhom UTBT cao hon nhém ching, trong
khi GG lai thap hon. Va sy Khac biét nay c6 y nghia théng ké (p=0,024).

- Kiéu gen AG va AA c6 nguy co UTBT cao hon GG lan luot 12 70% va
53% vi trong so sanh di hop va doéng hop cho ORacee = 1,709 va
ORaacc=1,530) va Cl195% khong chra 1.
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- Trong phan tich md hinh di truyén troi lan nita khiang dinh diéu nay,
nhom kiéu gen chira alen A (AA+AG) mang nguy co UTBT cao hon kiéu gen
GG la 63% v6i ORge/aa+ac)=1,631 va C195%=1,134-2,347 khong chua 1.

Bdng 3.16. Méi lién quan gia SNP rs1799796 vdi giai doan va md bénh hec

AA AG GG ORAA/AG+GG)?
XRCC3-rs1799796 p?
n| % | n| % | n| % (C195%)
UT biéumé | 100 |76,3|159 | 84,149 81,7 1,0
M6 | UT té bao 1,636
. 18 | 13,7| 23 | 12,2| 6 | 10,0
bénh mam 0,203 | (0,696-3,848)
hoc | UT mo dém- 2,298
_ 13199 7 |37 |5 8,3
sinh duc (0,995-5,308)
Giai doan IV | 14 |10,7| 16 | 85 | 8 | 13,3 1,0
1,100
Giai doanl | 43 [32,8| 51 |27,0|17|28,3
. (0,498-2,428)
Gial
0,595 0,873
doan | Giaidoanll | 17 |13,0| 23 | 12,2 |10 16,7
(0,360-2,118)
0,756
Giai doan 11l | 57 [435| 99 |52,4|25|41,7
(0,362-1,577)

1 Kiém dinh Chi square. 20R dwoc diéu chinh theo cac bién tusi chdn dodn
bénh, tudi co kinh, tinh trang man kinh theo md hinh héi quy logistic da bién.
Ung thu biéu mé va giai doan IV 14 cdc nhdm tham chiéu.
Nhan xet:

- Ti 16 cac nhdm md bénh hoc va cac giai doan bénh gitta cac nhom kiéu
gen khong c6 su khéc biét co ¥ nghia thong ké (p=0,203 va p=0,595).

- Khi hiéu chinh theo cac bién tudi chan doan bénh, tudi cé kinh, tinh
trang man kinh theo mé hinh hoi quy logistic da bién chua tim thay méi lién
quan giira cac kiéu gen vai phan loai md bénh hoc va giai doan bénh.
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CHUONG 4: BAN LUAN
4.1. Xac dinh dot bién gen BRCA1 va BRCA2 & bénh nhan UTBT

K§ thuat giai trinh ty gen duoc ap dung rong rai voi d6 chinh xac cao dé
phat hién hau hét cac dang DB (mét doan, thém doan, thay thé nucleotid...).
Nguyén vat liéu dé nghién cau c6 san va hau hét cac phong thi nghiém déu c6
thé 1am duoc. Tuy nhién, k¥ thuat ciing c6 mot s6 han ché nhu: trong trudng
hop gen qué dai thi s& phai mat rat nhiéu phan ang giai trinh ty va ton kém.
Néu san pham PCR khéng dic hiéu, c6 nhiéu san pham phu s& anh hudng
truc tiép dén két qua giai trinh tu 1am cho cac tin hiéu nhidu khong doc duogc
két qua. K thuat giai trinh tu doi hoi qua nhiéu budc nén ton thoi gian, do do
khé &p dung d6i véi cac bénh can chan doan sém. Mac du van con nhiéu
nhuge diém nhung k¥ thuat giai trinh ty van 1a mét trong nhiing ky thuat
duoc 4p dung nhiéu nhat trong nghién cau. Bé dat dugc hiéu qua téi da
nghién ctu can két hop nhiéu phuong phép.

Nghién ctu tién hanh trén 20 miu bénh nhan UTBT c6 mét hoic ca hai
yéu té 1a (1) mic kém UT vad va (2) c6 yéu té di truyén, véi nguoi than trong
gia dinh mic UT vi hoic/va UTBT.

Trong 20 bénh nhan UTBT dugc giai trinh tu gen BRCAL va BRCA2
bang giai trinh tu thé hé mai va kiém dinh lai bang giai trinh tu Sanger, xac
dinh duoc c6 6 bénh nhan mang BB gen BRCAL chiém 30%, 2 bénh nhan
mang DB gen BRCA2 chiém 10% va 12 bénh nhan khéng mang BB hai gen
nay (Biéu do 3.1).

Trong 8 bénh nhédn mang BB BRCAL/2 thi 6 bénh nh&n mang DB
BRCAL1 chiém 75%, 2 bénh nhan mang BB BRCA2 chiém 25%, tuong dong
Vvéi ti s6 ti 16 DB BRCAL/ti 16 BB BRCA2 c6 lién quan hoi chitng HBOC 1a
66%:34% trong tong quan vé hai gen nay trén Trung tdm thong tin cong nghé
sinh hoc quéc gia (National Center Biotechnology Information - NCBI)
(p=0,452).%1
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Ginburg (2010) trong mot nghién cau trén 292 bénh nhan UT va khéng
chon loc tién sir gia dinh, trong d6 ¢6 3 bénh nhan c6 hoi chung HBOC, xac
dinh ti 16 mang BB BRCAL/2 chi 0,68%, khi chi c6 1 bénh nhan mang DB
trén gen BRCA1 va 1 bénh nhan mang BB trén BRCA2, tuy nhién ca hai bénh
nhan déu khéng cé hoi ching HBOC.1% Nghién ciru gan day cua Hoang Anh
Vi (2020) trén 101 bénh nhan UTBT khong chon loc, chi xac dinh dugc 8
bénh nhan mang DB trén gen BRCAL (7,9%) va khong bénh nhan nao mang
DB trén BRCA2.1%0

Trong tap hop so liéu caa Trung tam xét nghiém di truyén Myriad, Hoa
ky véi 162 914 bénh nhan (khdng phai géc Do thai Ashkenazi) véi tiéu chi
nhu nghién ctiu caa t6i chon loc thi ti 16 mang DB gen BRCAL/2 tir 12,1% dén
64,5% (Bang 4.1.).1%

Bdang 4.1. Ti 1¢ DB ¢ gen BRCA1/2 (khong phdi Do thai Ashkenazi)

Tién sir UT gia dinh
(it nhat 1 ngwoi than cap dé 1, hoic 2)

1 nguoi >1 1 nguoi

N Khong _ >1 nguoi |(UT vl
Tien sir ca nhan ) uT nguoi | UTBT;
UT vu ) ) R UTBT,; | <50t
.| vu<b0t, | UT va; | khéng A .
<50t va ) R khong UT| va
khéng | khong uT ]
UTBT ) vi<50t [UTBT
UTBT | UTBT | vu<50t
Khong UT v,
1,5% 2,6% 5,6% 3,0% 53% |7,2%
UTBT
UT viu>50t 2,2% 3,8% 8,0% 4,9% 9,5% [10,6%
UT vu<50t 4,7% | 10,4% | 21,2% | 10,3% | 21,9% |26,6%

UT vU ¢ nam 6,9% | 17,4% | 36,6% | 159% | *33,3% |28,3%

UTBT, khong UT va| 7,7% | 143% | 27,4% | 14,7% | 22,7% |34,4%

UT vi>50t va UTBT| 12,1% | 23,6% | 50,0% | 23,6% | 44,2% |39,4%

UT vu<50t va UTBT| 26,3% | 40,09 | 64,5% | 41,2% | 455% |57,4%

*N<20. Tong sb quan sét trong bang 13 162 914 ngudi
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4.1.1. Pdc diém chung cia cac bénh nhén dwec xdc dinh PB BRCA1/2

Do tudi trung binh & thoi diém chan doan bénh caa nhitng bénh nhan
mang BB (51,63) va nhitng bénh nhan khéng mang BB (50,58) 1a tuong
ddng (p=0,147) (Bang 3.1). Tudi chan doan nhitng bénh nhan mang BB
BRCAL (47,67) thip hon & nhitng bénh nhan c6 PB BRCA2 (63,05), tuong
ddng véi nhitng nhan dinh caa cac nghién ctu trude rang UTBT ¢ nguoi
mang DB BRCA2 xuat hién mudn hon trung binh 8-10 nim so v&i nguoi
mang DB BRCA1.1?2

Dua theo hai trong sé céc tiéu chi chon bénh nhan xét nghiém BB gen
BRCA1/2 ddi véi hoi ching UT va - UTBT di truyén (HBOC) theo hudng
dan cua Mang luéi toan dién vé UT qudc gia (NCCN- National
comprehensive cancer netwwork) 1a (1) bénh nhan mac hai loai UT, hoic (2)
bénh nhan mic UTBT c6 nguoi than mac UT vi hoic/va UTBT.% Trong
nghién ciu nay ching t6i c6 10 (50%) bénh nhan chi c6 yéu té ngudi than
mac UT vd hoiac/va UTBT, 8 (40%) bénh nhan chi c6 yéu té6 mac ca hai loai
UT, con lai 2 (10%) bénh nhan c6 ca hai yéu t6 trén (Bang 3.2-A). Trong 12
(60%) bénh nhan c6 yéu té ngudi than mic UT thi ¢d 6 bénh nhan c6 nguoi
than mac UT v, 6 bénh nhan c¢6 nguoi than mac UTBT (Bang 3.2-B, C). Néu
Xét riéng yéu té mac kém UT v thi ¢6 10 (50%) bénh nhan c6 mac kém UT
vl va 10 (50%) bénh nhan trong tién st khéng ghi nhan UT vd, va khéng c6
bénh nhan nao trong sé ngudi than ¢6 mac UT vl va UTBT (Bang 3.2-D).

Ti I¢ mang BB BRCA1/2 trong tong s6 bénh nhan 1a 40% (8/20), trong
d6 ti 1 mang BB trong nhdm bénh nhan UTBT chi ¢6 ngudi than mac UT vd
hoac/va UTBT (a) 1a 50% (5/10), trong nhém chi mac kém UT va (b) 1a 25%
(2/8), va nhdm c6 ca hai yéu té (c) 12 50% (1/2). Khong cé su khac biét co y
nghia thong ké vé ti I1é mang BB gen giita 3 nhém bénh nhan nay (p>0,05)
(Bang 3.2-A). Bang thoi phan tich méi lién quan ti 16 mang BB BRCA1/2 véi
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Vvé cac dic diém co hay khong c6 ngudi than mac UT vi hoac UTBT, hoic c6
hay khéng cd mac kém UT v ciing cho két qua khdng cd su khac biét cd y
nghia thong ké (p>0,05) (Bang 3.2-B, C, D). Chua tim ra mdi lién hé gitra cac
yéu tb tién str gia dinh co6 ngudi than mac UT va hay UTBT va tién st mac
UT vu véi kha nang mang BB gen BRCA1/2 ¢ nhitng bénh nhan UTBT c6
hoi chitng HBOC.,

Dua vao cac bang sé liéu trong nghién ctiu ciia Frank (2002) vé ti I¢ BB
gen BRCAL va BRCA2 ¢ 10 000 nguoi (ca nguoi Do thai Ashkenazi va cac
dan toc khac), phan tich nhitng bénh nhan UTBT khong phai ngudoi Do théi
Ashkenazi cho thay ti 16 mang BB BRCA1/2 trong nhdm bénh nhan UTBT
chi c6 nguoi than mac UT vid hoac/va UTBT (a) 1a 31,6% (103/326), trong
nhom chi c6 tién st UT va (b) 1a 19,23% (10/52), va nhom c6 ca hai yéu tb
trén (c) 1a 49,4% (41/83), va ti Ié mang BB trong tong bénh nhan 3 nhom 1
33,41% (154/461).12* Khong c6 su khac biét c6 ¥ nghia thong ké khi so sénh
ti 16 mang BB BRCA1/2 trong 3 nhom dbi tuong riéng va trong tong sé bénh
nhan trong nghién ctu cua t6i va nghién cau cua Frank (2002) véi tat ca gia
tri p>0,05.

Trong mot nghién ciru da trung tam trén 3310 phu nit mang BB gen
BRCA1/2 & Ha Lan, Teixxeira nhan thay khi so sanh véi nhiing d6i tuong
khéng c6 nguoi than mac UT va hay UTBT thi nhiing dbi tuong c6 nguoi
than mac UTBT c6 xu hudng ting nguy co mac UTBT, trong khi nhiing
ngudi chi c6 nguoi than mac UT vd lai ¢6 nguy co mac UTBT thap hon.'?®
Piéu nay co thé hitu ich khi tu van cho nhiing nguoi mang DB BRCA1/2 vé
nguy co mac UTBT hay UT v khi biét tién sir mic UT trong gia dinh ho.
4.1.2. Két qud xdc dinh DB gen BRCA1/2

San pham khuéch dai gen BRCA1 va BRCA2 duoc giai tinh tu va so sanh
két qua véi trinh ty chuan trén GeneBank (BRCA1: NM 007294.3 hoic
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NG_005905, BRCA2: NM_000059.3 hodc NG_012772) bang phan mém CLC
Main Workbench. Két qua phan tich duoc thé hién & Bang 3.3 va duoc khai
quat lai trong So dd 3.1 va So d6 3.2. Tén cua cac PB theo sy thay doi
nucleotide va sy thay doi ¢ cip do protein dua theo nguyén tic ky hiéu cua
Hiép hoi bién thé bo gen nguoi (Human Genome Variation Society- HGVS).

Trong 06 BB cua gen BRCAL c6 03 BB trén exon 11 (c.1016delA,
€.1621C>T va ¢.2760-2763delACAG), 01 BB trén intron 16 (c.4986+4A>T),
01 BB trén exon 17 (c.4997dupA) va 1 BB trén exon 22 (c.5335delC). Hai
PB trén gen BRCA2 déu nam trén exon 11, trong d6 ¢.4022delC 1a BB moi
chua duoc bao céo.

Trong 8 BB trén BRCA1 va BRCA2 c6 4 BB v6 nghia (N) 1am xuat hién
ma bo ba két thiic som ngay tai vi tri BB, 3 BB dich khung (F) 1am xuat hién
ma bo ba két thic sém sau vi tri DB mot s6 bo ba va 1 DB vi tri cat (Ss) trén
intron 16 gen BRCAL. Dya vao Bang 1.5 vé nguy co twong ddi so voi cac DB
thém va khdng x6a ¢ exon 11 ca hai gen BRCAL va BRCA2, thi ca hai BB
trén BRCA2 déu & trén exon 11 va déu 1a DB v6 nghia nén c6 giy nguy co
mac UTBT cao hon va UT va thap hon cac DB vi tri khac, va loai khac trén
gen BRCA2. Con trén gen BRCAL néu sap theo tht ty giam dan vé nguy co
UTBT thi cic DB lan luot 1 ¢.1621C>T, ¢.2763delACAG, c.1016delA,
€.4997dupA, ¢.5335delC va ¢.4986+4A>T tuy thudc vao loai BB va vi tri xay
ra bB (Bang 1.5).8°

Tat ca PB nay duoc cac co so dit liéu va cac cong cu tin sinh hoc danh
gia hoac du doan 14 BB gy bénh, 1am ting kha nang mac cac bénh UT lién
quan hoi ching HBOC.1%® Kh4 ning giy bénh s& dugc danh gia riéng 18 khi
phan tich cu thé véi ting DB.

C6 4 PB nam trén vung cum UTBT (OCCR) (c.1621C>T, ¢.2760-
2763delACAG trén OCCR gen BRCA1 va c.4022delC, c.5453C>A trén
OCCR1 gen BRCA2) duogc cho la c6 nguy co UTBT cao hon va nguy co UT
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vl thap hon so véi cac DB ngodi ving cum UTBT. Nguoc lai 3 DB trén
BRCA1 ¢.4986+4A>T, ¢.4997dupA va ¢.5335delC nim trén viing cum UT v
(BCCR?2) lai mang nguy co UT VU cao hon va nguy co UTBT thap hon so véi
cac DB & ngoai ving nay (Hinh 1.5 va Hinh 1.6).8° Ngoai ra 3 BB ¢ vlng
cum UT vi con nam trong ving chirc ning BRCT gan vai protein BACHI,
duoc cho rang mang nguy co UT vi cao hon nhitng nguoi khong mang PB
véi HR la 1,26 (CI195% 1,15-1,38), p<0,001, con nguy co UTBT thép hon
nhitng ngudi khéng mang BB tuy chua du y nghia théng ké khi HR=0,86
(C195% 0,74-1,01), p=0,09 (Béng 1.6).8°

Hai DB trén gen BRCA2 ¢.4022delC va 5453C>A tuy nam trong ving
lap BRC repeat co0 chuc nang tuwong tac véi protein RAD51 trong qué trinh
stra chira DNA, tuy nhién lai nam & khoang trung gian giita cac doan lip BRC
nay nén anh hudng 1én nguy co mac UT vi va UTBT phu thudc ving chic
ning chua duoc chirng minh (Bang 1.6).5
4.1.2.1. Bét bién NM_007294.4(BRCA1):¢.1016delA

Hinh 3.1 cho thdy san pham giai trinh tu rd nét, tai vi tri nucleotide 1016
co xda 1 nucleotide A, do DB di hop nén céc tin hiéu sau vi tri BB bi nhiéu do
trinh ty nucleotide khac nhau. BB nay khong c6 trén mau doi chang.

DB xba 1 nucleotide A c.1016delA trén exon 11 gen BRCA1 lam léch
khung doc vai sy tao thanh 1 acid amin Arginine thay vi Lysine va mot ma két
thic sém tai codon 341 céch vi tri BB 2 codon 1am cho doan protein bi cat
ngan som hoic phan ri mRNA vo nghia-gian tiép (NMD). Do d6 su thay doi
lam anh huong chire nang protein BRCAL duoc hiéu la mot BB gay bénh.

Tuy nam trén exon 11 nhung 1a BB dich khung nén so véi cac BB vo
nghia trén exon 11 thi c.1016delA c6 nguy co mic UT va cao hon voi
HR=1,20, C195% =1,08-1,33 va nguy co mac UTBT thap hon véi HR=0,94,
Cl95%= 0,80-1,11 (Bang 1.5).2° BRCA1:c.1016delA nam ngoai nhiing ving
cum UTBT (OCCR) hay vung cum UT v (BCCR) nén khong lam tang dac
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biét nguy co UT v hay UTBT hon cac dot biét trong cac ving cum nay
(Hinh 1.5). Va BB ciing khong ndm viing chtic ning quan trong tuong tac véi
cac protein khac nén ciing khong 1a yéu td anh huong khac biét khi so séanh
nguy co UT v va UTBT voi cac DB vi tri khac.®

Cac so s6 dit ligu nhu ClinVar, LOVD, ENIGMA déu cho kiém dinh DB
nay 1a BB gy bénh lién quan dén tang nguy co mac UTBT va UT vd. Phan
mém Mutation Taster ciia Vién y té Berlin (Ptic) danh gia tiém niang gay bénh
cua dot bién BRCA1:c.1016delA, cho két qua dot bién nay duoc du doan gay
bénh thong qua dich khung 1am phan rd mRNA vo6 nghia gian tiép, thay doi
chudi acid amin, anh hudng 1én dic tinh protein.*?” BB dugc phat hién & bénh
nhan mac UTBT c¢6 me mic UT vi. BRCAL:c.1016delA dugc cong bd lan
dau trong nghién cau cua Hogervorst trén nhiing bénh nhan ngudi Ha Lan
mac UT vi va UTBT (nam 1995).113
4.1.2.2 Pét bién NM_007294.4(BRCA1):¢.1621C>T

Hinh 3.2 cho thay san pham giai trinh ty rd nét, tai vi tri nucleotide 1612
c6 xuat hién dong thoi 2 dinh mau caa nucleotide T va C (do BB di hop tu),
cac tin hiéu hinh anh sau vi tri BB la cua sgi DNA khéng mang BB. BB nay
khong phat hién dugc trén mau déi chung. BB ¢.1621C>T xay ra thay thé
nucleotide C bang T tai vi tri nucleotide 1621 trén gen BRCA1 dan dén su
thay Glutamin tai codon 541 bang mot ma két thic sém, két qua cua viéc nay
1a 1am cho doan protein BRCAL bi cat ngan sém hoic phan rd mRNA vo
nghia-gian tiép (NMD). PB vo nghia nay nam trén exon 11 nén so vdi Cac
dang BB khéc, n6 giy nguy co mac UTBT cao hon va nguy co mac UT v
thap hon so véi cac DB loai khéc va céc vi tri khac (Bang 1.5).%

BRCA1:¢.1621C>T nam & vi tri thudc ving cum UTBT (OCCR: ¢.1380-
€.4062) trén gen BRCAL nén c6 nguy co mac UTBT cao hon va nguy co mac
UT vi thap hon nhitng BB khéng nam trong ving cum UTBT vai ti s6
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RHRut viyuTeT = 0,62 (C195%, 0,56-0,70; p= 9 x 10%7) (Hinh 1.5).2 DB nay
khéng nam ¢ viing chitc ning quan trong twong tac vdi cac protein khac nén
khong 1a yéu té anh huong khéc biét khi so sanh nguy co UT va va UTBT véi
cac DB vi tri khac vé ving chirc ning.8°

Céc so s6 dit liéu ClinVar, LOVD, ENIGMA déu cho kiém dinh BB nay
la BB gay bénh lién quan dén ting nguy co mac UTBT va UT vi.

Phan mém Mutation Taster cua Vién y té Berlin (Ptc) dy doan dot bién
BRCAL:c.1621C>T la gay bénh thong qua lam phan ra mRNA vo6 nghia gian
tiép, thay doi chudi acid amin, anh huéng 1én dac tinh protein.*?” Theo co so
dir liéu In Silico Prior danh gia kha ning gdy bénh cac bién thé cua cac gen
nhay cam ung thu cua Vién ung thu Huntsman (Pai hoc Utah, Hoa ky), dua
trén thuat toan MaxEntScan, cho biét dot bién BRCA1:c.1621C>T c¢d kha
ning giy bénh cuc cao (99%) (Hinh 4.1).1%8

| BRCA1 ¢.1621C>T p.Q541* |

Kha niing giy bénh
(do roi loan chirc nang sai nghia)
Kha nang

Dot bién sai nghia

Trong key domain

Align GV-GD score: CO 0.03

Align GV-GD score: C15-C25 0.29

Align GV-GD score: C35-C55 0.66

Ngoai key domain

D¢ nghiém trong khong lién quan sai nghia 0.02
Dot bién cam 0.02

Hinh 4.1 Khd nang gdy bénh cia DB BRCAL:¢.1621C>T trén In Silico Prior
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DB nay da dugc cong bd lan dau trong nghién ciu trén bénh nhan UT v
va UTBT ¢4 tinh chat di truyén ¢ Buc (Dong, 1998).14 Trong mét nghién ctu
cua Hoang Anh Vii (2020) BRCAL:c.1621C>T ciing dugc phét hién ¢ 2 bénh
nhan UTBT nguoi Viét Nam.!*® BB nay c¢é kha niang la DB “dic trung”
(founder mutation) ¢ nguoi Viét Nam.
4.1.2.3 D¢t bién NM_007294.4(BRCAL): ¢.2760-2763delACAG

DB x0a 4 nucleotide NM_007294.4(BRCA1):c.2760-2763delACAG trén
exon 11 con c¢6 1 dinh danh khac 1la NM_007294.4(BRCAL):c.2764-
2767delACAG (do c6 su lap lai cia trinh tu ACAG), lam léch khung doc gen
BRCAL tir codon 922 véi su tao thanh 76 acid amin la va 1 ma két thuc sém
tai codon 999 (p.Thr922fsTer77) lam cat ngan sém protein BRCAL hoic gian
tiép 1am vo nghia mRNA do phén ra.

PB dich khung nay nam trén exon 11 giy nguy co mac UTBT thap hon
véi HR=0,94, C195%=0,80-1,11 va nguy co mic UT cao hon véi HR=1,20,
Cl195%=1,08-1,33 so véi cac DB vd nghia trén exon 11 (Bang 1.5).%
BRCA1:¢.2760-2763delACAG nam & vj tri thuoc ving cum UTBT (OCCR:
€.1380-c.4062) trén gen BRCA1 nén ¢6 nguy co mac UTBT cao hon va nguy
co mic UT vi thap hon nhitng BB khdng nim trong ving cum OCCR nay
véi RHRut vuteT = 0,62 (C195%, 0,56-0,70; p= 9 x 10°7) (Hinh 1.5).%° DB
nay khoéng nam ving chic ning quan trong tuong tac vdi cac protein khéac
nén khong 1a yéu té anh huong khac biét khi so sanh nguy co UT va va
UTBT véi cac BB vi tri khac.®

Céc so s¢ dit liéu nhu ClinVar, LOVD, ENIGMA déu cho kiém dinh DB
nay 1a BB gay bénh lién quan dén tang nguy co mac UTBT va UT vd. Phan
mém Mutation Taster cta Vién y té Berlin (Puc) du doan dot bién nay gay
bénh théng qua dich khung, 1am phan ri mRNA v6 nghia gian tiép, hoic thay
d6i chudi acid amin, anh huéng 1én dic tinh protein.’?” BB da dugc cong bo

lan dau trong nghién ciru trén cac bénh nhan UT ngudi Ha Lan ndm 2006.1°
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4.1.2.4 Pét bién NM_007294.4(BRCAL): .4986+4A>T

DB trén intron 16 BRCAL tai vi tri nucleotide 4986+4 thay thé nucleotide
A bang T lam thay d6i vi tri cét intron dau 5°(splice donor) trong quéa trinh
hoan thién mRNA.

DB vi tri cit (splice-site) duy nhat trong nghién ctru ndy trong nhom giy
nguy co UT vu cao hon voi HR=1,51, CI95%=1,34-1,70 va nguy co UTBT
thﬁp hon vé1 HR=0,73, CI195%=0,60-0,88 so voi cac BB v nghia trén exon
11 (Bang 1.5).8 Pay 1a BB nam trén ving cum UT vl BCCR23 (c.4926-
.5169 & ¢.5261-c.5563) c6 nguy co mac UT vl cao hon va UTBT thép hon
cac DB tai cac vi tri khac ngoai vung nay véi RHRyt vauter =1,38; C195%=
1,22-1,55 (Hinh 1.5).8 Tuy nhién BB lai nam ving chirc ning quan trong
BRCT tuong tac véi protein BACHL nén anh huong Ién hoat dong cua
protein BRCAL trong qué trinh stra chira DNA, lam tang nguy co UT va so
nhitng nguoi khdng mang BB véi HR 1a 1,26 (CI195% 1,15-1,38), p<0,001,
con nguy co UTBT thap hon nhiing ngudi khéng mang BB thi chua c6 y
nghia théng ké khi HR=0,86 (C195% 0,74-1,01), p=0,09 (Bang 1.6).%

Cac co so dir liéu ClinVar, LOVD danh gia day 1a BB gay bénh lam tang
nguy co mac UT v va UTBT. "Co sé dit liéu phan loai chiic ning cua céc
bién thé gen BRCAL ” dya trén chinh siza bao hoa bg gen (Saturation Genome
Editing-SGE) cua Vién Brotman Baty (Pai hoc Washington, Hoa ky), cung
cap diém chuc ning (function score) cua 3 893 bién thé don nucleotid trong
va & gan 13 exon ma hoa cho domain RING va BRCT cua gen BRCA1 (exon
2-5, va 15-23) phan anh anh hudng cta cac bién thé so véi bo gen ban dau, da
danh gia bién thé BRCA1:c.4986+4A>T la gdy mat chic ning cia gen
BRCAL1 véi diém chirc nang (Function score) 1a -1,897 (Hinh 4.2).112
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Hinh 4.2 Biém chite ning dot bién BRCAL:¢.4986+4A>T

biém Chd’c?ndng (Function score): LOF — Mat chizc ndng (loss of
function) khi d‘iejm chizc nang <-1,328. INT - cha’c nang twong doi
(intermediate) diéem chuc ndng trong khoang -0,748 den -1,328. FUNC — ¢c0
chitc nang (functional) khi diém chure nang >0,748.

Nam 2012, nhém nghién cttu cia Wappenschmidt da st dung thuat
toan MaxEntScan (Maximum Entropy model) va HSF (Human Splice Finder)
dé dy doan vé anh huang cua vi tri cat ndi o cac trinh tu DB va thé dai. Két
qua cho théy cac bB IVS16+3G>C, IVS16+4A>@G, IVS16+5G>A dudong nhu
lam suy yéu céc vi tri cat cua intron 16. K&t qua giai trinh tu cho thay su két
hop ctia 65 nucleotide tai ¢au 5° cta intron 16 dan dén su thay doi vé protein,
Met bi thay bai Val tai codon 1663 va lam xuat hién ma két thic som tai
codon 1677 (p.Met1663Valfs*14).12° Theo co s& dit liéu In Silico Prior danh
gia kha ning giy bénh kha ning giy bénh cac bién thé cua cac gen nhay cam
ung thu cta Vién ung thu Huntsman (Pai hoc Utah, Hoa ky), ciing dua trén
thuat toan MaxEntScan, cho biét dot bién vi tri cit ¢.4986+4A>T c6 kha ning
gay bénh cao (97% véi Z-score = - 4,17) (Hinh 4.3).128
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BRCAT1 ¢.4986+4A>T vi tri ciit dau 5’

MaxEntScan

Trinh tw
Raw score Z-score
Wild-type, TTTgtgagt 5.91 -0.91
(khong dgt bién)
Mutant TTTgEgtgt -1.62 -4.17
(ddt bién)
Kha ning gay bénh
(do ton thwong vi tri cat dau 5°)
Phan loai dac tinh . Z-scorerange  Kha niing
Outside splice consensus region n/a .02
Improved (Cai thién) increased score .04
Minimal (Thép nhét) Z>0 .04
Moderate (Vira phai) -2<=2<0 .34
High (Cao) Z<-2.0 .97

Hinh 4.3 Kha nang gay bénh DB BRCA1:¢.4986+4A>T theo In Silico Prior

PB nay duoc di duoc bdo céo tim thidy & bénh nhan UT va, UTBT

nguoi Slovakia c6 nguodi nha mac 2 UT nay (Konecny, 2011).116
4.1.2.5 D¢t bién BRCAL:¢.4997dupA

DB thém 1 nucleotide A (¢.4997dupA) trén exon 17 lam sai khung doc
va thay Tyrosine bang 1 ma két thic tai codon 1666, nén BB vo nghia nay
con duoc ky hiéu 1a p.Tyr1666Ter (hay Y1666*). DB v nghia nam trén exon
17 lam cat ngan protein BRCAL gay nguy co mac UTBT thap hon véi
HR=0,93 (CI95%=0,79-1,09) va nguy co UT va cao hon vdi HR=1,25
(C195%=1,12-1,38) so voi cac DB vo nghia nam trén exon 11 (Bang 1.5).%
Pay 1a DB nam trén ving cum UT v BCCR23 (c.4926-¢.5169 & ¢.5261-
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¢.5563) ¢6 nguy co mac UT via cao hon va UTBT thap hon cic DB tai cac vi
tri khac ngoai vung nay vdoi RHRyt vyuter= 1,38; C195%= 1,22-1,55 (Hinh
1.5).8% Tuy nhién BB lai nam ving chiic ning quan trong BRCT tuong tac véi
protein BACHL1 nén anh huong lén hoat dong cua protein BRCAL trong qua
trinh sua chira DNA, lam tang nguy co UT va so nhitng nguoi khéng mang
PB véi HR 14 1,26 (C195% 1,15-1,38), p<0,001, con nguy co UTBT thap hon
nhitng nguoi khdng mang BB thi chua c6 y nghia thong ké khi HR=0,86
(C195% 0,74-1,01), p=0,09 (Béng 1.6).8°

PB d6t bién duoc dua théng tin 1én co s¢ dir liéu ClinVar tir nhiing
trung tdm xét nghiém riéng 1¢, dugc ENIGMA kiém dinh danh gia 1a BB gay
bénh, tuy nhién chua dugc cong bd trong cac bai bado. BB nay c6 su anh
huong 1én chirc ning protein BRCAL tuong dong véi hai BB ¢.4998C>A va
.4998C>G ciing thay codon TAC ma héa Tyrosine thanh ma két thuc sém
TAA hay TAG (p.Tyrl666Ter). Hai BB BRCAL:c.4998C>A va ¢.4998C>G
cling dugc cac co s¢ dir liéu ClinVar, LOVD, ENIGMA danh gia la BB gay
bénh. Theo "Co sé dit liéu phan loai chitc ning cua céc bién thé gen BRCAL -
SGE ” cta Vién Brotman Baty (Pai hoc Washington, Hoa ky), da danh gia cac
dot bién BRCAL:p.Tyr1666Ter gom c.4998C>A va c.4998C>G la gay mat
chuc nang ciia gen BRCAL véi diém chiic nang (Function score) lan luot 13 -
2,138 va -2,076 (Hinh 4.4).11
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Hinh 4.4 Piém chitc nang cac DB BRCA1:¢.4998C>A va ¢.4998C>G

piém chitc nang (Function score): LOF — Mat chire néing (loss of
function) khi diém chiec nang <-1,328. INT — chitc ndng twong doi
(intermediate) khi diém chitc ndng trong khodng -0,748 dén -1,328. FUNC —

c6 chite néng (functional) khi diém chitc ning >0,748.

Phan mém Mutation Taster caa Vién y té Berlin (Pac) du doan dot
bién BRCA1:¢.4997dupA 1a gay bénh thong qua 1am phan ra mRNA vo nghia
gian tiép, thay doi chudi acid amin, anh huong 1én dic tinh protein BRCA1.'%
Ngoai ra, theo co s& dir ligu In Silico Prior cua Vién ung thu Huntsman (Pai
hoc Utah, Hoa ky), cac dot bién BRCAL:p.Tyr1666Ter gom c.4998C>A va
€.4998C>G c6 kha ning giy bénh cuc cao (0,99) (Hinh 4.5).128
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[ BRCA1 C.4998C>A p.Y1666* ] [ BRCA1 c.4998C>G  p.Y1666* |
Khi niing gdy bénh Khi niing gdy bfnh
(do rdiloan chitc niing sai nghia) (do roi loan chirc ning sai nghia)
Kha niing Kha niing
- BTk & z
Dt bién sai nghia Dot bien sai nghia
Trong key domain Trong key domain
Align GV-GD score: CO 0.03 Align GV-GD score: CO 0.03
Align GV-GD score: C15-C25 0.29 Align GV-GD score: C15-C25 0.29
Align GV-GD score: C35-C55 0.66 Align GV-GD score: C35-C55 0.66
Ngoai key domain Ngoai key domain
D{ nghiém trong khong lién quan sai nghia 0.02 D¢ nghiém trong khong lién quan sai nghia 0.02
Dot bién cAm 0.02 Dot bién cim 0.02

Hinh 4.5 Kha néng gdy bénh cia dét bién BRCAL:¢.4998C>A va ¢.4998C>G
theo In Silico Prior

BB v6 nghia nay dugc phat hién & bénh nhan UTBT KBT7 c6 01 chi
gai mac UT va. Ngoai ra ndm trong pham vi dé tai chung cap bo cua nghién
ctru nay, BB con xac dinh dugc trén 1 bénh nhan UT va ¢ me va ba ngoai
mac UTBT va di bi UT vi. Xac dinh duoc em gai va con gai ctia bénh nhan
UT vU nay ciing mang DB BRCA1:¢.4997dupA. Trong b&o c4o méi gan day
ctia Tran Vin Thuén (2020) vé DB BRCA1:¢.4998insA ciing tuong Gng muc
anh huong cap do protein p.Tyrl666Ter & mot bénh nhan UT va ngudi Viét
Nam c6 mot em gai va con gai mac UT va, 9 trén 14 nguoi than caa bénh
nhan dugc xét nghiém, mang BB.1* DB p.Tyr1666Ter c¢d kha ning la DB
“dac trung” (founder mutation) & nguoi Viét Nam.
4.1.2.6 D¢t bien NM_007294.4(BRCA1): ¢.5335delC

DB ¢.5335delC (p.GIn1779fsTerl4) trén exon 22 gen BRCA1 xda 01
nucleotide C tai vi tri 5335 lam 13 acid amin tir vi tri codon 1779 thay doi va
xuat hién stop codon cach vi tri DB 14 bo ba ma hoa. Piéu nay ciing 1am cho

protein BRCA1 bi cat ngan di, anh huong 1én thé hién chic ning protein.
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DB tao stop codon sém trén exon 22 nén so voi cdc BB vo nghia trén
exon 11 ¢4 gay nguy co mac UTBT thap hon véi HR=0,93, C195%=0,79-1,09
va nguy co mac UT v cao hon v6i HR=1,25, C195%=1,12-1,38 (Bang 1.5).%°
PB BRCA1:¢.5335delC nam trén ving chirc ning quan trong BRCT tuong tac
véi protein BACH1 nén anh hudng I1én hoat dong cua protein BRCA1L trong qua
trinh stra chira DNA, lam tang nguy co UT vu so nhitng nguoi khdéng mang BB
v6i HR 14 1,26 (C195% 1,15-1,38), p<0,001, con nguy co UTBT thap hon
nhitng ngudi khdng mang BB thi chua co6 y nghia thong ké khi HR=0,86
(C195% 0,74-1,01), p=0,09 (Bang 1.6).2° Ngoai ra do BB nam trén viing cum
UT vii BCCR23 (¢.4926-c.5169 & ¢.5261-c.5563) nén co nguy co mic UT v
cao hon va UTBT thap hon cic PB tai c4c vj tri khac ngoai ving nay voi
RHRut vauter =1,38; C195%= 1,22—1,55 (Hinh 1.5).%

Cac co so dir lieu ClinVar, LOVD, ENIGMA déu danh gia BB dich
khung gay stop codon sém nay 1a BB gay bénh. Phan mém Mutation Taster
cua Vién y té Berlin (Buc) du doan dot bién BRCAL:¢.5335delC 14 gay bénh
thong qua dich khung, 1am phan rd mRNA v6 nghia gian tiép, thay do6i chudi
acid amin, anh hudng 1én dac tinh protein BRCAL.'2” Trong nghién ctu nay
PB dugc phat hién trén bénh nhan UTBT c6 di mac UTBT. BB
p.GIn1779fsTerl4 nay dugc lan dau phét hién ¢ bénh nhan UT va nguoi
Philippine (De Leon Matsuda, 2002).1'® O nguoi Viét Nam BB nay da duoc
tim thiy & 2 chi em rudt mac UT va va 9 trén 22 thanh vién chua phat hién
UT cua gia dinh nady (Hoang Anh Vii, 2010).1% Va trong bdo cdo méi day cua
nhom tac gia nay xac dinh dugc BB ¢ mot bénh nhan UTBT.'? Cho thay kha
nang DB nay la BB “dac trung” (founder mutation) ¢ ngudi Viét Nam.
4.1.2.7. D6t bién NM_000059.4(BRCA2):¢.4022delC

BB méi NM_000059.4(BRCA2):¢.4022delC xba 1 nucleotide Cytosine
tai vi tri 4022 trén exon 11 gen BRCA2 dan dén su thay thé acid amin Serine
tai codon 1341 bang 1 mé két thic sém (p.Ser1341Ter, TCA>TAA), 1am cho
protein BRCA2 bi cat ngan hoic phan ri mRNA vo nghia-gian tiép.
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PB v6 nghia nay nam trén exon 11 gay nguy co UTBT cao hon va nguy
co UT va thap hon so véi cac DB loai khac va cac vi tri khac (Bang 1.5).%
BRCA2:¢.4022delC nim & vi tri thuoc ving cum UTBT (OCCR1: c.3249-
€.5681) trén BRCA2 nén c6 nguy co UTBT cao hon va nguy co UT vu thap
hon nhitng BB khong nim trong viing cum OCCR1 nay véi RHRyr vautet =
0,51 (C195%, 0,44-0,60;) (Hinh 1.6).%° BB nay nam ngoai gisi han cac ving
lap BRC repeats (gitta BRC2 va BRC3) - chuic ning gan véi protein RAD51
nén khong la yéu to anh huéng khac biét khi so sanh nguy co UT va va
UTBT voi cac DB vi tri khac (Bang 1.6).%

Pay 1a mot DB méi, chua duoc cdng bd, nén cac so sd dit liéu nhu
ClinVar, LOVD, ENIGMA déu khéng cung cip thong tin kiém dinh BB nay
la BB gay bénh hay khong. Ung dung céc cong cu tin sinh hoc c6 thé tién
lvong kha ning gay bénh cia dot bién méi nay nhu phan mém Mutation
Taster caa Vién y té Berlin (Puc), cho két qua dot bién nay duoc du doan gay
bénh théng qua phan ri mRNA v6 nghia-gian tiép, thay do6i chudi acid amin,
anh hudng 1én dic tinh protein BRCA2.%%7

Ngoai ra do cap do protein p.Serl341Ter cia BRCA2:¢.4022delC lai
twong dong Vvéi  cac DB BRCA2:c.4022C>A (TCA>TAA) va
BRCA2:¢.4022C>G (TCA>TGA) khi thay thé nucleotide C & vi tri 4022 bing
nucleotide A va G déu tao thanh céc stop codon sém. Cac PB nay da duoc
xéc dinh trén cac bénh nhan HBOC Nhat Ban'3! va duoc kiém dinh 12 BB gay
bénh lién quan dén ting nguy co mac UTBT va UT v bai cac co s dir lieu
ClinVar, LOVD, ENIGMA. Tién luong kha niang gay bénh cua cac dot bién
BRCA2:p.Ser1341Ter gém ¢.4022C>A va ¢.4022C>G trén co so dit lidu In
Silico Prior (Pai hoc Utah, Hoa ky) la cuc cao (0,99) (Hinh 4.6).1%



110

[ BRCA2 C.4022C>A  p.51341* Il ] BRCA2 c.4022C>G  p.51341* |
_ Khd niing giy bénh Kha nang giy bénh
(do roi loan chirc ning sai nghia) (do roi loan chirc niing sai nghia)
Kha néng Kha niing

Pot bién sai nghia Dot bién sai nghia

Trong key domain Trong key domain

Align GV-GD score: CO 0.03 Align GV-GD score: CO 0.03

Align GV-CD score: C15-C25 0.29 Align GV-GD score: C15-C25 0.29

Align GV-GD score: C35-C55 0.66 Align GV-GD score: C35-C55 0.66

Ngoai key domain Ngoai key domain

DP§ nghiém trong khong lién quan sai nghia 0.02 P nghiém trong khong lién quan sai nghia 0.02
Dot bién cam 0.02 Dot bién cAm 0.02

Hinh 4.6 Kha nang gdy bénh 02 dét BB BRCA2:¢.4022C>A va ¢.4022C>G
theo In Silico Prior

Trong nghién ctru cua ching téi BB BRCA2:¢.4022delC duoc xac dinh
trén bénh nhan KBT15 mac UTBT véi tién str da mac UT va.

4.1.2.8. Bét bién NM_000059.4(BRCA2): ¢.5453C>A

DB NM_000059.4(BRCA2):c.5453C>A lam thay thé nucleotide C &
exon 11 gen BRCA2 bing nucleotide A 1am cho acid amin Serine tai codon
1818 tr¢ thanh 1 ma két thic sém, dan dén protein BRCA2 bj cit ngin hoic
phan rd mRNA v6 nghia gian tiép.

Cling nhu BRCA2:¢.4022delC thi BRCA2:¢.5453C>A ciing la mot BB
v6 nghia nam trén exon 11 nén gy nguy co UTBT cao hon va nguy co UT v
thap hon so vai cac BB loai khéc va vi tri khac (Bang 1.5).% Va ciing nam ¢
vi tri thuoc vang cum UTBT (OCCR1: ¢.3249-¢.5681) trén gen BRCA2 nén
c¢6 nguy co mic UTBT cao hon va nguy co mac UT vl thap hon nhiing BB
khdng nam trong ving cum OCCR1 nay véi RHRut vyuter = 0,51; C195%,
0,44-0,60; p = 6 x 10" (Hinh 1.6).%° BB nay ciing nam ngoai gigi han cac
ving lap BRC repeats (gitta BRC5 va BRC6) - chirc nang gan vai protein
RAD51 nén khdng 1a yéu té anh huong khéc biét khi so sanh nguy co UT va
va UTBT véi cac DB vi tri khac (Bang 1.6).8
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Co so dir ligu ClinVar danh gia BB v6 nghia giy stop codon sém nay la
DB gay bénh. Phan mém Mutation Taster cua Vién y té Berlin (Buc) du doan
dot bién BRCA2:¢.5453C>A 1a gay bénh thdng qua dich khung, 1am phan ré
mMRNA v6 nghia gian tiép, thay doi chudi acid amin, anh hudng 1én dic tinh
protein BRCA2.127 Ngoai ra, tién luong kha ning giy bénh cua dot bién
BRCAZ2: ¢.5453C>A trén co so dir liéu In Silico Prior (Pai hoc Utah, Hoa ky)
la cuc cao (0,99) (Hinh 4.7).128

[ BRCA2  C.5453C>A__ p.51818* ]

Kha néang giy bénh
(do roi loan chirc nang sai nghia)
Kha ning

Dot bién sai nghia

Trong key domain

Align GV-GD score: CO 0.03

Align GV-GD score: C15-C25 0.29

Align GV-GD score: C35-C55 0.66

Ngoai key domain

Do nghiém trong khong lién quan sai nghia 0.02
Dot bién caAm 0.02

Hinh 4.7 Kha nang gdy bénh cua DB BRCA2:¢.5453C>A theo In Silico Prior

Trong nghién cau nay BB dugc phat hién & 1 bénh nhan mac UTBT ¢
tién s mac UT v0. Nam 2017, nhém nghién citu cia Zhao ciing phat hién
dugc DB soma p.Ser1818Ter do sy thay thé nuclecotide ¢.5453C>G & bénh
nhan UTBT Trung Quéc.*

4.1.3. Méi lién quan gida dét bién BRCA1/2 va md bénh hec

Két qua md bénh hoc cua cac bénh nhan UTBT chu yéu 1a UT biéu md
budng triing dang thanh dich (16 nguoi chiém 80%), trong d6 c6 6 bénh nhan
mang DB gen BRCA1/2 chiém 75% bénh nhan mang DB gen (Bang 3.4). DU
khdng cd su khac biét co y nghia thong k& vé md bénh hoc giira nhom bénh
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nhan UTBT mang PB BRCA1/2 va nhom khong mang BB (p=0,358), tuy
nhién két qua trong nhém mang DB gen BRCA1/2 chiém da s6 1a UTBT biéu
md thanh dich twong ddng vai cac nghién ciu khac. Cac nghién ciu trudc
day bao cdo ti 16 UTBT thanh dich chiém 75-100% trong cac bénh nhan
UTBT mang DB gen BRCA1/2.132133 Werness (2004) nhan dinh UTBT phat
trién & nhiing phu nir mang BB BRCA1 c6 kha nang nhiéu 12 UTBT khéng
phai dang dich nhay hon ¢& nhém phu nit khong mang PB (p<0,01).1%* Trong
mot phan tich tong quan cia Hodgson (2020) cho rang cac DB BRCAL/2 duoc
tim thay cha yéu & cac bénh nhan véi md bénh hoc UT biéu md budng trirng
va UTBT thanh dich d6 4c tinh cao dugc cho 1a dau hiéu chan doan cua
UTBT lién quan hoi ching HBOC.® Tan suat mang PB gen BRCA1/2 ting
l&n khoang 25% & nhitng bénh nhan duoc c6 két qua md bénh hoc nay. Ngoai
ra con c6 nhirng dang mo bénh hoc khac nhuw UTBT dang ndi mac tur cung,
UTBT dich nhay, UTBT té bao sang ciing dugc md ta cé lién quan dén hoi
ching HBOC.®*® Trong mot phan tich cua Handley (2018) véi 887 bénh nhan
UTBT duoc xac dinh DB BRCA1/2 tai Canada tir 2001 dén 2014, bao céo
rang cac bénh nhan UT biéu mé budng trang thanh dich c¢6 kha ning mang
DB BRCA1/2 hon véi ti 18 21,3% so vi UTBT dang noi mac va té bao sang
chi vai ti 1& 7,5% (p<0,001).13

Phan tich méi lién quan gitra kiéu dot bién cua hai gen BRCA1, BRCA2
véi mo bénh hoc, thay khéng cé su khéc biét c6 v nghia thong ké vé mé bénh
hoc giita cac nhom kiéu dot bién dich khung, v6 nghia va vi tri cat trén gen
BRCAL1 (Bang 3.5). Trong khi ca hai bénh nhan mang d6t bién v6 nghia trén
gen BRCA2 déu c6 md bénh hoc 1a ung thu biéu mé thanh dich nén chua thé
danh gia mdi lién quan giira md bénh hoc va kiéu dot bién trén gen BRCA2.
Chua tim thdy mdi lién quan gitra kiéu dot bién gen BRCA1, BRCA2 va mo

bénh hoc ung thu budng trang.
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4.1.4. Xdac dinh DB BRCA1/2 ¢ ngwoi than cac bénh nhan va ldp pha hé

Trong s6 17 nguoi nha cta 4 bénh nhan c6 mang PB gen BRCA1/2 duoc
thua thap mau dé giai trinh tu thi ¢6 6 (35,3%) ngudi mang cac PB gen giéng
nhu & cac bénh nhan.

DB BRCA1:c.1621C>T duogc xac dinh trén bénh nhan UTBT KBT2 c6
me va chi gai bi UT via déu & do tudi dudi 50, mot dic diém dic trung cua hoi
ching HBOC. 05 thanh vién gia dinh bénh nhan bao gom con gai bénh nhan,
2 chi géi, em gai va con gai cua 1 chi gai dugc 1am xét nghiem. Két qua giai
trinh tu gen (Hinh 3.9) cho thay c6 mét chi gai (mac UT vi) va mot em gai
(chua phat hién UT) c6 mang DB. So d6 pha hé di truyén DB
BRCA1:c1621C>T cua gia dinh bénh nhan KBT2 dugc lap ra dua trén nhiing
két qua xét nghiém DB va thong tin thu thap (So d6 3.3). Qua so dd pha hé ta
c6 thé thay dugc dot bién nay c6 & nguoi mac UT va dudi 50 tudi, ngudi mac
UTBT va ngudi chua mac 2 loai UT nay, tuy nhién DB ¢ bénh nhan KBT2 ¢
thé di hop nén di khong di truyén cho con gai.

DB BRCAL:¢.2760-2763delACAG dugc x4c dinh & bénh nhan UTBT
KBT6 c6 chi (43 mat) va em gai cling mac UTBT. Me cua bénh nhan khong
miac UT va va UTBT c6 két qua xét nghiém mang BB nay (Hinh 3.10). So do
pha hé di truyén BB naycua gia dinh duoc 1ap ra dua trén nhiing két qua xét
nghiém DB va thong tin thu thap dugc (So do 3.4). Qua so do pha hé thay
dugc DB nay ¢ ¢ nguoi mac UTBT va nguoi chua mic UT.

DB BRCA1:c.4986+4A>T duoc phat hién & bénh nhan UTBT KBT4
ting mac UT vi & tudi 39, ¢6 1 em gai mac UTBT. 07 ngudi than dugc lay
mau Xxét nghiém xac dinh DB nay, va chi c6 1 em gai bénh nhan mac UTBT
Vva con géi cia nguoi ndy mang DB gen (Hinh 3.11). So d6 pha hé di truyén
DB nay cua gia dinh duoc 1ap ra dya trén nhiing két qua xét nghiém BB va
théng tin thu thap duoc (So db 3.5). Qua so dd pha hé ta c6 thé thiy dugc PB
nay c6 ¢ ngudi mac UTBT c6 tién sit UT va dudi 50 tudi, ngudi chi mac
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UTBT va ngudi chua mac 2 loai UT nay, tuy nhién BB ¢ bénh nhan KBT6
trong trang thai di hop nén da khong di truyén cho con gai.
DbB BRCAL1:¢.4997dupA dugc phat hién ¢ bénh nhan UTBT KBT7 ¢6 01 chi
gai mac UT va. Nhitng nguoi than duoc xét nghiém PB gen bao gém hai
con gai va hai em gai. Trong d6 chi c6 mot con gai mang DB gen nay (Hinh
3.12). So d6 pha hé da duogc 1ap tir nhitng dir lidu co duoc (So dd 3.6). Qua
so db pha hé ta c6 thé thay duoc DB nay c6 ¢ ngudi mic UTBT va nguoi
chua miac UT. Do BB ¢ bénh nhan ¢ trang thai di hop chi di truyén cho 1
ngudi con gai, ngudi con lai khong mang dot bién.

Céc bénh nhan va nguoi nha duoc tu van cac két qua xét nghiém. Nguoi
nha mang DB gen chira mac UT duoc danh gia nguy co midc UTBT va UT vd.

Nhuw vay, trong cac BB gen BRCA1 va BRCA2 duoc phéat hién trén céac
trong nghién ciru nay thi cha yéu 1a cac PB vo nghia va dich khung nhung
déu tao bo ba két thiic som, dan dén cat ngan protein BRCAL hoic BRCA2,
hoac lam phan rd mRNA gian tiép, chi c6 1 BB vj tri cat (splice site nam trén
intron 16). Qua kiém dinh trén cac co sé dir liéu di truyén va s dung cac
cong cu tin sinh hoc dé du doan kha ning gay bénh, thi cac bién thé da xac
dinh cia gen BRCA1 va BRCA2 nay déu la nhitng BB gy bénh 1am ting
nguy co mac UTBT va UT vd. Phu thudc vao loai BB, vi tri thuoc ving cum
UTBT hay vung cum UT v, hay vi tri ¢6 chirc nang tuong tac véi cac protein
khac mirc d6 ting nguy co mac UTBT va UT vi c6 thé thay d6i khac nhau.
Trong 08 DB tim thay c6 01 PB trén BRCA2 (c.4022delC) 12 PB méi chua
dugc céng bo trén co sé dir liéu di truyén, dugc phén tich kha nang 13 c6 gay
bénh bang cac phan mém tin sinh hoc va thdng qua cac BB khac co sy anh
huong & cap do protein twong dong véi BB nghién ctu. C6 3 DB trén gen
BRCAL1 (c.1621C>T, ¢.4997dupA, ¢.5335delC) d3 xuat hién trong cac nghién
ctu khac trén nguoi Viét Nam cd kha nang 1a cac BB “dac trung” (founder
mutation) caa nguoi Viét Nam. Can nhitng nghién cau véi ¢d mau 16n hon dé
xac dinh chinh xac.
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Quy trinh giai trinh ty gen xac dinh BB BRCA1 va BRCA2 di duoc thiét
ké boi céc chuyén gia cua Trung tim Gen-Protein, Dai hoc Y Ha Noi va duoc
nghiém thu trong dé tai cap bo “Nghién citu xay dwng quy trinh xdc dinh
dot bién va da hinh thdi don nucleotid trén mét s6 gen lién quan dén ung
thuw vii va ung thw buong trieng” do GS.TS Nguyén Viét Tién chu tri.

% Céc xét nghiém gen lién quan d¢én UTBT va UT vd di truyén hién nay
c6 thé tiép can dé dang duoc véi nguoi Viét Nam. Tuy nhién do chi phi cac
xét nghiém di truyén nay con kha cao va lién quan dén céc hiéu tng tam ly lo
so khi phat hién bénh, nguy co mac bénh, nén céc nha di truyén, hay cac béac
s 1am sang gip kho khan trong viéc tu van di truyén cho bénh nhan lam xét
nghiém. Viéc st dung cac cong cu tinh toan nguy co mang PB gen, hay nguy co
mac UTBT, UT VU dwa vao cac dit lidu da co (nhu tién st UT ban than, tién su
UT gia dinh, két qua xét nghiém gen cua ban than hodc nguoi trong gia dinh ...)
c6 thé o hiéu qua truc quan hd trg cho cong tac tu van di truyén.

% DOI Vdi cde doi twong chua thuc hién xét nghiém di truyén cé thé wac
tinh nhanh duogc nguy co mang BB gen BRCA1/2 bang dit liéu “Ti 16 BB ¢
gen BRCA1/2 (khdng phai Do thai Ashkenazi” cua Trung tam di truyén
Myriad, Hoa Ky (Bang 4.1) duya trén dir liéu cua 162 914 ngudi, bang md
hinh wdc tinh nguy co mang PB BRCA1/2 cua Frank (2002) véi cac yéu td
tién sir c4 nhan va gia dinh.'?

< Doi véi cac bénh nhan UT vl va/hodc UTBT duoc xét nghiém Xxac
dinh 1a ¢c6 mang BB gen gay bénh, c6 thé dugc tu van cing bac si 1am sang
chon lya cé4c liéu phap diéu tri dich voi thudc e ché PARP, danh gia nguy co
méc cac UT khac, va dong thoi tu van cho ngudi than cua bénh nhan danh gia
nguy co mang DB gen BRCA1/2 va nguy co mac UTBT va UT va.

% Do Véi nhitng doi tong di xét nghiém di truyén phat hién c6 mang
BB BRCAL hodc BRCA2 nhung chua mac UT, s& dugc tu van cic nguy co
UTBT, UT vi va cac UT khac theo cac co so dit liéu san co (Bang 1.4) va cac
bién phap sang loc, du phong theo Huéng dan du phong cho ngudi mang PB
BRCA1/2 ctia Mang ludi UT qudc gia Hoa Ky (NCCN) (Bang 4.2).5312
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Bdng 4.2. Hwéng déan dw phong cho ngwoi mang PB BRCA1/2 ciza NCCN

Ung thw Quy trinh Thai diém va chi tiét

Tu kiém tra vi T 18 tudi

Hoa phong nghtra UT v Tuy c& nhan (vi du: Tamoxifen)

Kham vi 1am sang T 25 tudi, mbi 6-12 thang
UT v |MRI vi can quang Tir 25 tudi, mdi nam
& nit T 30 tu6i, mi nam
Nhii anh

(Tt 25 tudi-néu khdng thé MRI)*

Phau thuat cat bé va haibén|
. Tuy ca nhan
du phong

Hoéa phong ngira UTBT Ty ca nhan (vién udng tranh thai,...)

Tu 30-35 tudi, mdi nam. Hoic 5-10

Siéu 4m ngad am dao va xét| _ ) .
nam trude do tudi phat hién ca UTBT

nghiém CA125 .
uTBT ghte som nhat trong gia dinh.

Tu thim kham va Tur 35 tuoi
UT va  |Kham v 1am sang Tir 35 tudi, hang nam
N Tur 50 tu6i, hang nam. Hoic 10 nim
nam gidi |Nhii anh trude d6 tudi sém nhat caa ca UT v

nam trong gia dinh

UT tién

_ . |Sang loc UT Ttr 40 tudi, mdi nam voi DB BRCA2
liét tuyen

* Nouy co UT vii ting Khi tiép xuc nhiéu véi birc Xa khi dudi 30 tudi, nén dudi
30 tusi khuyén cao chup MRI thay vi nhii anh.

** Do dg tudi xuat hien UTBT & nguoi mang BB BRCA2 thuwong muén hon so
voi nguoi mang DB BRCAL tir 8-10 nam.
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- Céc phau thuat dyu phong can duoc thao luan chi tiét véi bénh nhan vé
nguyén vong sinh con. Phau thuat du phong cit UT vi giam nguy co UT va
dén 90%. Phau thuat cit budng tring - voi tir cung hai bén du phong giam
nguy co UTBT 80-96% va ciing 1am giam nguy co UT vu, va trong phau
thuat tao co hoi phat hién sém cac UT phu khoa khac.

- Can khuyén co bénh nhan git 16i séng lanh manh, hoat dong thé chat
tich cuc, tranh céc tac nhan gay UT tir méi truong, thude 14, rugu bia... Cung
cap thong tin vé kha nang giam nguy co UT cua viéc sinh con va nudi con
bang sira me, ...

Ngoai ra dé c6 thé udc tinh cac nguy co miac UT hay mang DB gen
chi tiét hon, dong thoi 1ap cac so d6 pha hé di truyén véi cac dit lidu vé do
tuoi, chiéu cao, can nang, tién sac UT ban than, tién sa UT gia dinh, 16i séng
ca nhan (thudc 14, d6 udng c6 cdn), tién sir san khoa, noi tiét, hay két qua nhii
anh, Trung tdm Dich t& ung thu di truyén cia Pai hoc Cambridge (Vuong
qudc Anh) da dung Thudt fodn wéc tinh ti 16 mdc bénh va ti 1é mang BB gen
lién quan UT vu va UTBT- BOADICEA v.5 (Breast and Ovarian Analysis of
Disease Incidence and Carrier Estimation Algorithm) lap giao dién website
tién dung CanRisk Tool (www.canrisk.org) dé cac cac bac si tu van di truyén
st dung hd tro trong tu van cho bénh nhan.?° Thi du, voi truong hop KBT2.3
(41 tudi) chua mac UT va mang BB BRCA1:¢.1621C>T, la em géi cua bénh
nhan UTBT KBT2 c¢6 me va 1 chi gai mac UT vi (chi gai cling mang PB
nay), CanRisk Tool cho két qua cu thé vé nguy co mac UT vi va UTBT cua
KBT2.3 duoc udc tinh theo nhiéu mébc tudi dén 80 tudi, trong d6 cé hai mdc
1a sau 5 nam va sau 10 ndm trén nén so sanh véi nguy co mac hai UT nay cua

dan sb chung (Bang 4.3).
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Bdng 4.3. Uéc tinh nguy co UT vit va UTBT ciia KBT2.3 bang CanRisk Tool

Tud Nguy co mic UT Yu (%) Nguy co mic UTB’T (%)
KBT2.3 | Dan so chung KBT2.3 Dan so chung
42 2,9 0,1 1,3 0
43 6 0,3 2,7 0
44 9,2 0,4 4 0
45 12,5 0,6 53 0,1
46 (5 nim) 15,8 0,7 6,7 0,1
50 29,2 1,6 11,7 0,1
51 (10 nam) 32,4 1,8 12,9 0,2
55 43,4 2,9 18,1 0,3
60 54,1 4,3 25,4 0,5
65 62,6 5,9 33,2 0,7
70 69 7,6 40,9 1
75 73,2 9,2 47,7 1,3
80 76,4 10,9 53,7 1,6

Ngoai ra ¢é md ta truc quan cho bénh nhan hiéu ré duoc cac nguy co khi

tu van CanRisk Tool con cd thé cho c4c két qua nhu Biéu d6 4.1 va Hinh 4.8

100 100
= KBT2.3 = KBT2.3
" Dén s6 chung = 0 C

Dan s6 chung

904 904

80

704

@
=1
I

504

Nguy co mic UT via %

Tubi (nim) Tudi (nAm)
Biéu dé 4.1. Nguy co mdic UT v( (A) va UTBT (B) theo tudi ciia KBT2.3
Biéu d 4.1 thé hién truc quan nguy co mac UT vii va UTBT tang 1én theo

d6 tudi dén 80 tudi va cao hon rat nhiéu so véi nguy co cta dan sé chung.



KX XIS XS EI XTI XIS LS LTSS ETL X
(IXITISIEIT XYL IS LTSI IS ST STETL XY
(XX ITISLIE I XTI ST ITISTIIZ IS LI SIX L X
(XIS IITIII LTI SILIZ IS EX ST LT X
Piédidibdbdbiididbidbidiidiibiidid i i ede
Piédidiidbibiididbidbidiiiiibiidid i iede
A

764 phu nit phat trién UT va
4 236 phu nfr khong phat trién UT v
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(XTI ETIEIXITISITETIT LY
EX XTI TSI S IEE LIS SXSET ST X
XTI TSI SR SXIIT IS SXSET ST X
EXZX XXX IZITSXIIZ I IS EXXSISIT LI L XS
EXZX I T XTSI SXIEE LIS ST SXSET ST X
XTI XS SX XTI IS SXSET ST X
EX XTI TETXZIIZITSIIIZ LTI EXXSISIT LI L XS
KX XTI TSI SIS ST SXSET ST X
XTI IS SXII XIS SXSET ST X
ddddiddididiidididiidididdididiidibidiid
XTI TR YIS IS SIS ST SXSET ST X
KX XTI TSI SXII XIS S SXSET ST X
B

537 phu nit phat trién UTBT
4 463 phu nit khong phat trién UTBT

Hinh 4.8. Nguy co mdc UT vii (A) va UTBT (B) dén 80 tugi ciia KBT2.3
Hinh 4.8 m6 ta nguy co mac UT dén 80 tudi bang mot cach néi khac 1a
trong 1000 phu nir Vi cac yéu td nguy co nay dén 80 tudi s& c6 khoang 537
ngudi s& phét trién UTBT va 764 ngudi s& phét trién UT va.
Codng cu Decision Tool danh cho phu nir mang BB gen BRCA1/2 cua Vién
Ung thu qudc gia, Pai hoc Standford (Hoa ky) (brcatool.stanford.edu/brca.html)

hd tro cac bac si 1am sang tu van cho cac dbi tuong mang BB gen BRCAL/2
ma chua mac UT vi hay UTBT mot céch truc quan va dé hiéu hon loi ich cua
cac bién phap sang loc va du phong mac UT va va UTBT, so sénh tac dung
cac bién phap ¢ cac thoi diém thuc hién khac nhau.'®” Dix liéu dau vao chi voéi
PB gen BRCA1 hay BRCA2 va d6 tudi. Thi du, cling v6i dbi tuong ngudi nha
KBT2.3 (41 tudi) chua miac UT va mang DB BRCA1:¢.1621C>T vai cong cu
Decision Tool s& cung cap cic nguy co chi tiét vé kha ning mat do UTBT,
UT Vi, séng sot sau khi mac UTBT, hoic UT vi, kha ning khong mac UT
nao cho dén tudi 70 vai céc tiy bién c6 hay khéng thuc hién céc bién phép
sang loc, bién phap sang loc nao, ¢ hay khdng thuc hién cac phau thuat du
phong va tai thoi diém nao (Bang 4.4).


http://brcatool.stanford.edu/brca.html
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Bdng 4.4. Ugc tinh cac khd ning céc két cuc ciia KBT2.3

_ . NA+ NA+
Bién phap Sang lgc - [NA - - - _
. MRI MRI | So vei
sang loc, ,
. PT cat 2 vu - | - 1| - |45 - |- | 45 |khong
dy phong —
. PT cat buong tring DB
(tuoi) B i - | - - | -(50(45| 45
-vOI tir cung 2 bén
Mat, nguyén nhan khac | 11 |11 | 12 |12[11|15| 14 14
Kha niing Mat do UTBT 17 |18 | 18 |18/8|5| 5 0
dén Mat do UT v 18 | 15| 10 |7 |19|13| 7 1
70 tudi Séngsau UTBT(a) |11 |11 | 12 |13|/5|3| 5 0
(trén 100 | Séngsau UT va(b) | 25 (27 | 31 [12|33(24| 16 | 6
nguoi) Séng, khdong mac UT
] 18 |18 | 17 [38|24|40| 53 79
vi/ UTBT(c)
Séng dén 70 tudi (trén 100 ngudi)
54 |56 | 60 |63|62(67| 74 | 85
=(a)*(b)+(c)

(-) khéng thec hién. NA-nhii anh hang nam. MRI- chup MRI v hdang nam.

Khi so sanh sé nguoi séng sot dén 70 tudi trén 100 ngudi véi didu kién
d6 tudi va mang BB gen BRCAL nhu KBT2.3 ta thay chi s6 nay ting 1én khi
4p dung lan luot va két hop cac bién phap sang loc va cac phau thuat du
phong; hiéu qua caa viéc sang loc két hop nhii anh va MRI cao hon chi ding
nhil anh; phau thuat du phong cit buong tring va voi tir cung 2 bén don thuan
hiéu qua cao hon phau thuat du phong cat hai bén va don thuan; thoi diém
thuc hién cac phau thuat dy phong sém sé tét hon (Bang 4.4).

Céc cong cu hd tro wdc tinh kha niang mang PB, kha ning mac UT vi,
UTBT hitu ich cho viéc tu van xét nghiém di truyén, va huéng din sang loc
du phong UT v, UTBT. Co sé dir li€u cia cac cong cu dugc cap nhat lién tuc

dua ra két qua c6 do tin cdy cang tot hon. Tuy nhién cac cong cu nay duoc
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phat trién dua trén cac co so dit liéu ciia dan sd nude ngoai, ap dung ude tinh
lén d6i tuong ngudi Viét Nam sé& cho két qua tuong dbi. Nén can thiét ¢ cac
nghién ctru vé cac DB gen BRCAL/2 lién quan UT va va UTBT véi ¢& mau
16n hon trén déan sé Viét Nam, dé c6 co so dir liéu di truy quan UT va vachinh
xac hon.

% POi Vi nguoi than cua nhitng nguwoi mang PB gen BRA1/2 nén dugc
tu van di truyén - théng tin vé ban chat, phuong thuc di truyén va tac dong
ctia cac DB gen di truyén dé gilp ho dua ra cac quyét dinh y té sang suot.

e Cha me ciia ngwoi mang PB gay bénh gen BRCA1/2. Phan I6n cac céa
nhan c6 mot bién thé dong mam gay bénh ¢ BRCAL hoic BRCA2 di thua
hudng no tir cha, me. Cha, me néu c6 mang bién thé d6 co thé da hoic khong
duogc chan doan UT tuy thudc vao cac yéu to sau: kha ning gay bénh cua bién
thé, gidi tinh (cha hay me), tudi, c6 sang loc hay phau thuat du phong giam
nguy co, hoic mat sém. Xét nghiém cho ca cha va me ctia mot ca nhan co6 DB
BRCAZL/2 dé xac dinh bén nao cua gia dinh c6 nguy co mac bénh. Tién si UT
trong gia dinh thuong dinh hudéng xem cha hay me nén xét nghiém trudc.
Hiém khi ca cha va me déu khong mang DB BRCA1/2, khi d6 DB goi la de
novo (mai hinh thanh). Ké tir khi phat hién ra BRCA1 va BRCA2, céc bién thé
de novo ciing da duoc bao cao, nhung ti 1& xuat hién cuc ky thap (< 5%).

e Anh chi em rugt cua nguoi mang BB gay bénh gen BRCA1/2. Nguy co
d6i vai cac anh chi em rudt phu thudc vao tinh trang di truyén caa cha me cua
nguoi mang PB: nguy co anh chi em sé& thira huong bién thé gay bénh gen
BRCA1 hoiac BRCA2 12 50% néu cha hoac me c6 bién thé d6. Tuy nhién, nguy
co phat trién UT phu thudc nhiéu bién s6 gom su xam nhap caa BB gay bénh,
gidi tinh va tudi tac cua ca nhan.

e Con cua nguodi mang DB BRCA1/2 ¢ 50% kha ning ké thira bién thé
nay. Tuy nhién, nguy co phat trién UT phu thudc vao nhiéu bién sé bao gdm

kha niang gay bénh cia BB, gisi tinh va tudi cia con.
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e Cdc thanh vién khac trong gia dinh Cua nguwoi mang PB BRCAL/2.
Nguy co d6i Vi cac thanh vién khac trong gia dinh phu thudc vao tinh trang
cua cha me cta nguoi mang DB gen BRCA1/2. Nguy co chinh xac phu thugc
vao vi tri cua ho trong pha hé.

4.2. Xac dinh cdc SNP XRCC3, RAD51 va méi lién quan véi UTBT

Mic di hon 99% trinh ty DNA cua con ngudi 1a gidng nhau, nhung chi
mat su thay d6i nho trong hé gen ciing ¢ thé tac dong 16n dén tinh nhay cam
ctia mdi ca thé véi bénh tat, su dap tng vai céc lidu phap diéu tri cling nhu
kha ning thich nghi voi cac yéu té tir moi trudng nhu: chat doc, vi khuan,
virus... Diéu nay 1am cho SNP c6 vai trd quan trong trong nhiéu linh vuc y
sinh hoc.

Pic biét, trong thap ky qua, nhitng tién bo dang kinh ngac cua di truyén
hoc hién dai, dac biét 1a thanh qua nghién ctu té bao gbc va ban dd gene
nguoi da gitp cac nha khoa hoc du doan duoc phan tng caa co thé nhd phan
tich bo gene cua chinh ngudi bénh. Can cir vao ban d6 gene caa mdi ngudi, y
hoc ca thé hoa sir dung nhitng chan doan chi tiét va tinh té dé dua ra phac do6
diéu tri chinh xéc, pht hop dic diém di truyén cua timg nguoi & cap do phan
tir. Khoa hoc da chitng minh rat nhiéu can bénh ¢ ngudn géc tir kiéu gen nén
day 1a budc tién quan trong hudng dén viéc diéu tri hiéu qua hon véi it tac
dung phy.**

4.2.1. Pdc diém chung va I1am sang nhém UTBT va nhom chiing

O nhitng bénh nhan UTBT, nhém tudi tir 40 dén 60 tudi nhidu nhat
chiém 45,5% va it nhat 14 nhdm tudi <40 tudi chiém 24,5%. Su phan b vé
nhom tudi nay ciing tuong dong vai két qua mot sé nghién ciu khéac vé
UTBT & phu nit Viét Nam nhu trong bdo c4o cia Pham Thi Diéu Ha (2013).%

Ti 1& bénh nhan UTBT d3 mén kinh chiém 56,3%, nhiéu hon so véi
nhitng bénh nhan chwa méan kinh hodc chua c6 kinh chiém 43,7%. Nguyén Nhu

Hoang (2016) ciing bao cdo vé ti 16 man kinh cao hon chwa man kinh & c4c
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bénh nhan UTBT trong nghién ciu cia minh. ' Pidu nay ciing tuong dong voéi
c4c nhan dinh trudc day vé UTBT, duoc xem la bénh ly sau méan kinh.14

Nhitng ddc diém chung nhu tudi trung binh, phan bd cac nhdm tudi, trung
binh tudi c6 kinh va tinh trang man kinh 1a twong dong giira nhém bénh va
nhém chieng, khdng cé su khac biét c6 ¥ nghia théng ké (p>0,05) (Bang 3.6).

Phan loai theo mé bénh hoc UTBT, két qua UT biéu mé chiém ti Ié cao
nhat 81,1% (Biéu d6 3.2). Tuwong dong véi véi két qua nghién ciru cia cac tac
gia Vii H6 trén bénh nhédn UTBT tai Trung tam Ung budu Thai Nguyén
(2010) va Pham Thi Diéu Ha tai Bénh vién K trung wong (2013).92% Vva
nhém bénh nhan dugc chan doan ¢ giai doan tién trién (111 va 1V-57,6%)
chiém ti I& cao hon so vi nhém bénh nhan phat hién bénh sém (1 va Il-
42,4%) (Biéu d6 3.3). Két qua nay ciing khong khéc biét so vai cac nghién
cuu cua Vil Ho va Pham thi Diéu Ha.%>%
4.2.2. Xdc dinh SNP RAD51-rs1801320 va méi lién quan véi UTBT

Trong cac ddi twong nghién cau cua ca hai nhom thi alen C cia SNP
RAD51-rs1801320 c6 chiém ti 1¢ 19,5%. Theo di liéu c4c bao cdo Vé ti 1é cua
SNP nay trén Trung tdm qudc gia théng tin cong nghé sinh hoc (NCBI), Hoa
ky thi alen C c6 ti 1¢ dao dong tiy theo sic dan tir 4,45% (nguoi Do thai
Ashkenazi) dén 56,5% (nguoi goc Phi).8” Trong khi két qua cua nghién ctu
Dir liéu bién thé di truyén Viét Nam trén 214 nguoi Kinh, alen C chiém
15,0%.1* Kiéu gen déng hop CC ¢ ti 1¢ thap hon nhiéu so véi kiéu gen dong
hop GG. Khi phan tich ti 1& phan b cac kiéu alen va kiéu gen giita 2 nhém
cho thay mdi lién quan gitra kiéu alen, kiéu gen caa SNP nay voi nguy co mac
UTBT khi kiém dinh Chi binh phuong cho két qua p<0,05 (Bang 3.7).

Panh gia nguy co mac UTBT cua cac kiéu alen va kiéu gen thong qua
chi s6 OR voi khoang tin cay 95%, cho thay alen C c6 nguy co mac UTBT
cao hon so véi alen G khi ORc/c=1,553 va C195% khdng chira 1. Va kiéu gen
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CC ¢ nguy co cao hon hai kiéu gen con lai khi so sanh CC véi kiéu gen GG
hay trong cac md hinh di truyén lan (GG+GC véi CC) véi ORccice=6,545,
CI95%=(2,710-15,807) va ORccyco+cc) =6,523, CI195%=(2,715-15,673). CO
thé ndi nhimg ngudi mang kiéu gen CC c¢6 nguy co cao hon nhiing ngudi
mang céc kiéu gen con lai khoang 6,5 lan.

Trong nghién ctu cua Levy-Lahad (2001) trén 257 phu nir do thai
Ashkenazi mang 03 DB pho bién cua gen BRCA1 (185delAG, 5382insC) va
BRCA2 (6174delT) trong d6 c6 164 phu nit mac UT vi hoic/va UTBT va 93
nguoi chuwa mac hai UT trén, thi trong sé nhimg ngudi mang BB gen BRCAL
ti I¢ alen C twong duong gitra hai nhom bénh va chung, trong khi ¢ nhiing
ngudi mang BB BRCA2 nghién cau di chi ra méi lién quan gitta RAD51-
rs1801320 v6i UTBT va UT vd, cu thé SNP nay lam tiang nguy co mac UTBT
va UT v & nhitng ngudi mang DB BRCA2 (véi OR =4, C195% [1,6-9,8],
p=0,003).%8 Nghién ciru Rebbeck (2011) véi quy mo da trung tdm ciing co
cung nhan dinh vé méi lién quan cua da hinh nay véi UTBT ¢ ngudi mang
PB BRCA2.% Nghién cau cia Wang (2001) trén nhiing phu nir Israeli mac
UT vi va/hoic UTBT thi chi ra rang SNP RAD51-rs1801320 1am ting nguy
co mac UT va nhung lai 1am giam nguy co mac UTBT & nhitng bénh nhan
mang DB BRCA2.1° Con trong nghién ctru cua Romanowicz-Makowska
(2012) da chi ra alen C va kiéu gen CC lam ting nguy co UTBT & phu nit Ba
Lan véi ORg=6,24 (p<0,0001), ORcciae=12,97, C195%=5,73-29,36.1%° C4c
bdo cao cia Smolarz nam 2013 trén 210 bénh nhan UTBT va 210 d6i ching
va nam 2019 trén 600 bénh nhan UTBT va 600 ddi ching nguoi Ba Lan cho
két qua twong tu Vi ORcc=5,16, ORccice=8,16, v ORccice=0,23 Véi cac
Cl195% khong chta 1, két luan kiéu gen CC c6 nguy co mac UTBT cao nhat

va GC c6 nguy co thap nhat 84142



125

Trong khi nghién ctu phan tich gop 4 nghién cau Ién cua Auranen
(2005) vé&i 1629 ca mac UTBT va 2805 ca d6i chung lai két luan 1a khong c6
mdi quan hé gitra SNP nay véi UTBT (p=0,6). Ngoai ra con c6 nhiéu nghién
ctru trén thé gidi chi ra méi lién quan gitra RAD51-rs1801320 véi nguy co
méc cac loai UT khac nhu UT va, UT thuc quan, UT nd1 mac t&r cung, UT

thanh quéan, UT dai tryc trang,143-146

Phan tich vai tro cac kiéu gen SNP RAD51-rs1801320 ddi voi giai doan
bénh theo FIGO va type méd bénh hoc UTBT trong Bang 3.8, nhan thiy khong
c¢6 sy lién quan giita cac kiéu gen SNP nay voi giai doan bénh va type mo
bénh hoc ciia UTBT bang kiém dinh Chi binh phuong (p>0,05) hay trong mo
hinh hoi quy logistic da bién khi hiéu chinh theo cac bién tudi chan doan
bénh, tudi c6 kinh, tinh trang man kinh, véi cac nhém tham chiéu nhu nhom
ung thu té bao biéu mo (ti 1é cao nhat) va giai doan IV (giai doan muon voi
hiéu qua diéu tri thap nhat) (cac OR véi cac CI95% déu chira 1). Két qua
tuong déng voi cac nghién ciru ciia Smolarz nim 2013 va nam 2019.84142

Dua vao két qua cua nghién cau nay co thé két luan SNP RAD51-
rs1801320 c6 lién quan dén nguy co mac UTBT, alen C va kiéu gen CC ¢
kha ning 1am tang nguy co mac UTBT hon cac alen va kiéu gen con lai. SNP
RAD51-rs1801320 khong lién quan dén type mé bénh hoc UTBT va giai doan
phat hien UTBT.

4.2.3. Xdc dinh SNP RAD51-rs1801321 va méi lién quan véi UTBT

Trong 760 d6i tugng nghién ctu caa ca hai nhom thi alen T caa SNP
RAD51-rs1801321 c6 chiém ti I& 30,7%. Theo dit liéu cac bao cdo Vé ti Ié cua
SNP nay trén Trung tdm quéc gia thong tin cdng nghé sinh hoc (NCBI), Hoa
ky thi alen T c6 ti 1é dao dong tly theo sic dan tir 3,401% (nguoi Nhat) dén
60,2% (ngudi goc Phi).88 Trong khi két qua cua nghién ctu Dir liéu bién thé
di truyén Viét Nam trén 214 nguoi Kinh, alen T chiém 9,8%.*! Kiéu gen
d6ng hop TT ¢4 ti 1¢ thap hon nhiéu so véi kiéu gen dong hop GG (Bang 3.9).
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Khi phan tich ti I¢ phan bb céc kiéu alen va kiéu gen gitta hai nhom
nghién ctu cho thdy c6 méi lién quan giira da hinh ndy véi nguy co méc
UTBT khi sy phan bé kiéu gen giita hai nhom c6 sy khac biét cd y nghia
théng ké voi p=0,001, di phan bé kiéu alen giita hai nhém khong khéc biét
véi p=0,656 (Bang 3.9).

Panh gia nguy co mac UTBT cua cac kiéu alen va kiéu gen thong qua
chi s6 OR véi khoang tin cay 95%, cho thay alen G ¢6 nguy co mic UTBT
tuong dwong véi alen T véi ORgr=1,051 va C195% chira 1. Trong khi kiéu
gen GT co nguy co thap hon hai kiéu gen dong hop TT va GG khi so sanh
ting cap kiéu gen voi OReeer=1,653, va ORtrier=2,167 hay trong cac mo
hinh di truyén 1in (GT+GG véi TT) va (GT+TT véi GG) vaéi céc gia tri OR
déu 16n hon 1 va tat ca céc khoang tin cay 95% déu khéng chira 1. Chang to
nguoi mang kiéu gen di hop GT c6 nguy co mac UTBT thap hon nhiing
ngudi mang cac kiéu gen dong hop, cu thé thap hon nhitng ngudi mang kiéu
gen GG la 65% va chi bang khoang 1 nira nguy co cta nhitng ngudi mang
kiéugen TT.

Nhiéu nghién ciu khéc trén thé gisi duoc thuc hién va di cong bd nham
muc dich lam sang t6 vai tro cia SNP RAD51-rs1801321 trong nguy co
UTBT, nhung céc két qua con chua théng nhat, phu thudc vao thiét ké,
phuong phap nghién ctu, va quan thé dugc nghién cau. Trong nghién ciu cua
Smolarz (2013) trén phu nit Ba Lan véi 210 bénh nhan UTBT va 210 d6i
ching, mau nghién ciu 1a md budng trang (c6 va khong c¢d UT), két qua cho
thay khong c6 su khéc biét trong phan bd cac alen (p=0,631) ciing nhu kiéu
gen (p=0,689) giira hai nhém nghién cau, va két luan RAD51-rs1801321
khong lién quan nguy co UTBT.® Nghién ctu cua Auranen (2005) phan tich
tong hop 4 nghién ctu 16n trén 1644 bénh nhan UTBT va 2602 dbi ching cho
két qua alen T chiém ti 1& 42% & ca nhém bénh va nhém chiing, va khong c6
su khac biét c6 ¥ nghia thong ké trong su phan bd cac kiéu gen ¢ hai nhém
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nghién cau (p=0,39) nén chua tim thay mdi lién quan gitta SNP nay véi nguy
co mac UTBT.® Quaye (2009) tong hop 3 nghién cau bénh ching 16n & Anh,
M¥ va Pan Mach véi ¢& mau gdm 1412 bénh nhan UTBT va 1986 ddi ching,
két luan khéng c6 mdi lien quan gira SNP nay voi nguy co UTBT
(p=0,053).%5 Nghién ctru cuia Wang (2001) trén nhiing nguoi mang DB
BRCA1/2 ciing chi ra da hinh nay khong lién quan dén nguy co UTBT.°

Ngoai ra, mdi lién quan gitta RAD51-rs1801321 v&i mot sé bénh UT
khac cling duoc nghién ctru va thu dugc nhitng két qua khac nhau. Nghién
ctru cua Tulbah (2016) cho thdy RAD51-rs1801321 ¢6 lién quan dén nguy co
mac UT v0 ¢ phu nit A Rap, alen T ¢6 anh huong bao vé khoi nguy co mac
UT Vi cao véi OR1e=0,126 (C195%=0,080-0,199), p<0,001.1%° Két qua
nghién cttu Romanowicz-Makowska (2012) chi ra rang khong c6 méi lién
quan gitta SNP nay vai UT dai truc trang ¢ ngudi Ba Lan.*” Tuy nhién, mot
nghién ctu cua Petrovic-Sunderic (2018) lai chimg minh dugc mdi lién quan
c6 ¥ nghia gitta RAD51-rs1801321 vé&i UT dai truc trang ¢ nguoi Serbia.*8
Santos (2019) d béo céo vé su két hop SNP nay véi cac chat gay UT tir moi
truong (ruou, thude 1a) co lién quan dén su tién trién caa UT biéu md miéng
va vom hong.}*® Michalska (2014) ciing nghién ctu trén ngudi Ba Lan voi
630 bénh nhan UT ndi mac tir cung va 630 ddi ching cho két luan RAD51-
rs1801321 khong lién quan dén nguy co UT ndi mac tir cung vi khdng c6 su
khé&c biét c6 y nghia thong ké trong su phan bé cac alen (p=0,359) va céc kiéu
gen (p=0,392) gita cdc nhdm nghién ctru.t>°

Phan tich vai trd cac kiéu gen dbi v6i giai doan bénh theo FIGO va type
mo bénh hoc UTBT (Bang 3.10), nhéan thdy khong co sy lién quan giira cac
kiéu gen SNP ndy véi giai doan bénh va type mé bénh hoc cia UTBT bang
kiém dinh Chi binh phuong (p>0,05) va trong mé hinh héi quy logistic da

bién khi hiéu chinh theo cac bién tudi chan doan bénh, tudi c6 kinh, tinh trang
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man kinh, v&i cac nhém tham chiéu nhu nhom ung thu té bao biéu mo (ti Ié
cao nhit) va giai doan IV (giai doan mudn véi hiéu qua diéu tri thip nhat)
(c4c OR Vi cac CI95% déu chtra 1). Két qua twong dong véi nghién ciru ciia
Smolarz (2013).84

Dua trén két qua nay co thé két luan RAD51-rs1801321 ¢6 lién quan dén
nguy co mac UTBT, va kiéu gen GT ¢6 nguy co mac UTBT thap hon céc
kiéu gen con lai 1a GG va TT. SNP RAD51-rs1801321 khong lién quan dén
type mo bénh hoc UTBT va giai doan phat hién UTBT.

4.2.4. Xdc dinh SNP XRCC3-rs861539 va méi lién quan véi UTBT

Trong 760 d6i tugng nghién ctu caa ca hai nhom thi alen T ciaa SNP
XRCC3-rs861539 c6 chiém ti 1¢ rat thap chi 5,9% (Bang 3.11). Theo dit liéu
cac bao cao vé ti 1& cia SNP nay trén Trung tam québc gia thong tin cdng nghé
sinh hoc (NCBI), Hoa ky thi alen T ¢4 ti 1¢ dao dong tly theo sic dan tir 3,0%
(ngudi Nhat) dén 63,4% (nguoi goc Phi).®* Trong khi két qua caa nghién cau
Dir liéu bién thé di truyén Viét Nam trén 614 nguoi Kinh, alen T chiém
6,2%.! Kiéu gen dong hop TT ciing ¢ ti 1é thap hon nhiéu so véi kiéu gen
déng hop CC.

Ti Ié phan bo cac kiéu alen va kiéu gen gitta 2 nhom khong cé su
khac biét co y nghia théng ké (p >0,05) cho thdy SNP nay khéng lién
quan véi nguy co mic UTBT.

Panh gia nguy co mac UTBT cua cac kiéu alen va kiéu gen thong qua
chi s6 OR véi khoang tin cdy 95%, cho thay alen C c¢6 nguy co mic UTBT
cao hon so véi alen T véi OR¢r=1,241, tuy nhién CI95% lai chwa 1 (0,807-
1,908). Khi so sanh lan luot tirng kiéu gen CC va CT véi TT déu cho két qua
cac kiéu gen CC va CT ¢6 nguy co mac UTBT cao hon kiéu gen TT vdi cac
OR >1, tuy nhién cac C195% cua cac OR qua rong va chaa gia tri 1, nén chua

du y nghia théng ké cling nhu ¥ nghia 1am sang. Twong ty nhu vay khi trong
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cac mo hinh di truyén troi (CT+CC véi TT) va di truyén lan (CT+TT véi CC)
Vvé6i cac OR déu Ion hon 1 va cac C195% déu chira hon 1. Dua vao céc két qua
trén cho thdy XRCC3-rs861539 khéng lién quan dén nguy co miac UTBT.

Trong phéan tich gop 4 nghién cau 16n cua Auranen (2005) véi 1665 ca
UTBT va 4241 ca ddi chiing khéng tim ra méi lién quan gitta SNP nay Vi
nguy co mac UTBT (p=0,24).6 Cong b6 nim 2014 ctia Monteiro ciing khong
tim thay su twong quan c6 ¥ nghia giita XRCC3-rs861539 voi UTBT va u lac
noi mac tir cung trén bénh nhan nguoi Brasil.'! Két qua nay ciing tuong tu
két qua phan tich tong hop dir liéu caa Yan (2014), khong c6 su tuong quan
gitta SNP nay véi nguy co UTBT & nguoi da trang.® Beesly (2007) tong hop
hai nghién cau Ion & Australia gdom 1466 bénh nhan UTBT ngudn géc biéu
mo va 1821 d6i chung ngudi da trang két luan SNP nay khong lién quan dén
nguy co UTBT ¢6 nguon gbc biéu mo.152 Nghién ciru cia Webb (2005) phan
tich bénh ching cho thady XRCC3-rs861539 khong anh hudng 1én nguy co
UTBT & phu nir tat ca cac chung toc (p=0,3).1%

Trong khi nghién ctu cua Cheng (2012) trén 310 bénh nhén UTBT
ngudi Trung Quéc cho thdy bénh nhan mang kiéu gen CC SNP XRCC3-
rs861539 c6 nguy co tir vong cao hon so voi bénh nhan mang kiéu gen TT.
Két qua nghién citru nay ciing cho thay SNP ndy c6 anh huéng 18n nguy co
mac bénh va kha ning song sét caa bénh nhan UTBT.®* Nghién ciu cua
Smolarz (2019) & phu nir Ba Lan véi 600 bénh nhan UTBT va 600 d6i ching
cho két qua SNP XRCC3-rs861539 c6 lién quan dén nguy co mac UTBT véi
OR7/c=0,85, C195%=0,72-0,99, p=0,045 va ORtr/cc=0,70, C195%=0,50-0,97,
p=0,041 va khdng co lién quan gitra SNP nay v&i phan giai doan FIGO va cac
yéu té nguy co khac nhu BMI, sb lan mang thai, diéu trj noi tiét thay thé...1#2

Phan tich vai trd cac kiéu gen dbi v6i giai doan bénh theo FIGO va type

mo bénh hoc UTBT (Bang 3.12), nhan thdy khong co su lién quan giita cac
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kiéu gen SNP nay véi giai doan bénh va type md bénh hoc cia UTBT bang
kiém dinh Chi binh phuong (p>0,05) va trong mé hinh héi quy logistic da
bién khi hiéu chinh theo cac bién tudi chan doan bénh, tudi c6 kinh, tinh trang
man kinh, v&i cac nhém tham chiéu nhu nhom ung thu té bao biéu mo (ti Ié
cao nhit) va giai doan IV (giai doan mudn véi hiéu qua diéu tri thip nhat)
(cac OR Vi cac CI95% déu chira 1).

4.2.5 Xdc dinh SNP XRCC3-rs1799794 va mai lién guan vgi UTBT

Trong 760 d6i tuong nghién cau caa ca hai nhém thi alen G cia SNP
XRCC3-rs1799794 chiém ti 1¢ 46,3% thap hon alen A. Theo dit liéu cac béo
céo Vé ti & cua SNP nay trén Trung tam qudc gia thong tin cong nghé sinh
hoc (NCBI), Hoa ky thi alen G c6 ti 1& dao dong tly theo sic dan tir 15,9%
(ngudi Mexico) dén 59,1% (ngudi goc Phi).%2 Trong khi két qua caa nghién
ctru Dir liéu bién thé di truyén Viet Nam trén 210 nguoi Kinh, alen G chiém
41,0%.1*! Kiéu gen dong hop GG c0 ti 18 thap hon so vai kiéu gen dong hop
AA va kiéu gen di hop AG (Bang 3.13).

Khi phan tich ti I¢ phan b céc kiéu alen va kiéu gen giita 2 nhdm nhan
thay sy phan bé kiéu alen gitra hai nhém nghién ciu khdng c6 su khéac biét c6
y nghia théng ké p=0,837, trong khi phan b kiéu gen c6 su khéc biét giira hai
nhém va kiém dinh Chi binh phuong cho két qua p =0,022 (Bang 3.13). Cho
thay c6 méi lién quan gita da hinh ndy véi nguy co mic UTBT.

Panh gia nguy co mac UTBT cua cac kiéu alen va kiéu gen thong qua
chi s6 OR véi C195%. Alen G ¢6 nguy co mac UTBT cao hon so vai alen A
véi ORga=1,012, tuy nhién Cl95% lai chia 1 (0,835-1,250), cho nén diéu
nay chua c6 du ¥ nghia thdng ké. Khi so sénh lan luot ting kiéu gen AA va
GG véi kiéu gen AG déu cho két qua céc kiéu gen AA va GG cd nguy co mac
UTBT thap hon kiéu gen AG véi ORaaac=0,675, C195%=0,483-0,943 va
ORGe/ac=0,663, C195%=0,458-0,960, nén cd thé néi rang nhimg ngudi mang
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kiéu gen AG c6 nguy co miac UTBT cao hon nhiing nguoi mang kiéu gen AA
hoic GG. Tuong tu nhu vay khi trong cac mé hinh di truyén troi (AG+AA
V6i GG) va (AG+GG voi AA) céc to hop co kiéu gen AG c¢6 nguy co mac
UTBT cao hon céc kiéu gen déng hop con lai voi cac gia tri OR déu 16n hon
1, tuy cac CI95% déu chtra 1. Dya vao cac két qua trén co thé két luan
XRCC3-rs1799794 c6 lién quan dén nguy co mic UTBT, va kiéu gen AG c6
nguy co mac UTBT cao hon so v6i AA va GG lan luot 14 32,5% va 33,7%.
Nhiéu nghién ciu khéc trén thé gisi duoc thuc hién va di cong bd nham
muc dich 1am sang to vai tro caa XRCC3-rs1799794 trong nguy co MAcC
UTBT, nhung két qua con gay tranh c&i, phu thuoc vao thiét ké, phuong phap
nghién ctu, va quan thé nguoi duoc nghién ctu. Trong phan tich gop 4
nghién ciru 16n cua Auranen (2005) véi 1658 ca UTBT va 3900 ca ddi chung
tim ra chiing ctr yéu vé mai lién quan gitta SNP nay voi nguy co mac UTBT
khi so sanh phan bé 3 kiéu gen giira hai nhém khdng c6 khéc biét co ¥ nghia
théng ké (p=0,087), tuy nhién so sanh dong hop AA va GG cho két qua
ORgean=0,72, CI195%=0,52-1,00, p=0,048, va trong md hinh so sdnh nhom
kiéu gen GG véi nhém mang alen A (AA va AG) ciing cho két qua
ORGceiaa+ac=0,69, C195%=0,50-0,96, p=0,027. Cho thiy kiéu gen dong hop
GG c6 kha niang bao vé trude nguy co mac UTBT.® Nghién ctu tong hop caa
Yuan (2014) véi 3119 bénh nhan UTBT va 6207 dbi chang, tim thay mdi lién
quan c6 ¥ nghia giita XRCC3-rs1799794 véi nguy co mac UTBT khi so sanh
ddng hop GG véi AA v6i ORse/an=0,70, C195%=0,54-0,90, p=0,005, so sanh
di hop AG vai AA véi ORagaa=1,10, C195%=1,00-1,21, p=0,04 va so sanh
GG voi nhém kiéu gen chtra alen A thi ORge/ac+aa=0,67, C195%=0,52-0,87,
p=0,002.7 Két qua nay cho thay kiéu gen GG lai mang it nguy co hon céc kiéu
gen khéc, trong khi kiéu gen AG lai lam ting nguy co mac UTBT hon kiéu
gen dong hop AA. Quaye (2009) nghién ciu trén 1461 bénh nhan UTBT va
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2307 d6i chtng ciing cho nhan dinh ¢6 méi lién quan gitra SNP nay vai nguy
co mic UTBT, va alen G la yéu t6 bao vé trudc nguy co miac UTBT khi trong
cac so sanh dong hop (AA véi GG) va so sanh nhom kiéu gen chaa alen A
(AA+AG) véi GG cho két qua lan luot Vi ORgean=0,67, C195%=0,45-0,99,
p=0,04 v& ORggan+ac =0,65, C195%=0,44-0,96, p=0,027.5

Céc nghién cau vé XRCC3-rs1799794 vai cac loai UT khac ciling cho
nhiéu nhan dinh khac nhau. Nghién ciu caa Ali (2016) cho két qua SNP nay
c6 lién quan 16n dén nguy co mac UT v & phu nita A-rap Xé-Gt, alen G ¢6
anh huong bao vé khoi nguy co mic UT va.1° Trong khi nghién ctu tong hop
cua He (2012) chi ra khéng c6 méi lién quan gitra SNP nay véi UT vi(i.1%
Nghién cau cta Zhu (2016) két luan da hinh nay c6 lién quan dén nguy co
mic UT bang quang & ngudi Trung Québc.'® De Mattia (2017) nhan dinh
XRCC3-rs1799794 1am ting nguy co mac UT gan & nhitng bénh nhan nhiém
virut viém gan siéu vi B hoic C.%’

Phan tich vai tro cac kiéu gen SNP XRCC3-rs1799794 d6i véi giai doan
bénh theo FIGO va type mo bénh hoc UTBT (Bang 3.14), nhan thay khong c6
su lién quan giira cac kiéu gen véi giai doan bénh va type mé bénh hoc UTBT
bang kiém dinh Chi binh phuong (p>0,05) hay trong mé hinh hdi quy logistic
da bién khi hiéu chinh theo cac bién tudi chan doan bénh, tudi c6 kinh, tinh
trang méan kinh, voi cac nhém tham chiéu nhu ung thu té bao biéu md (ti 16
cao nhat) va giai doan IV (giai doan muon véi hiéu qua diéu tri thap nhat)
(c4c OR Véi cac CI95% déu chua 1).

4.2.6 Xdc dinh SNP XRCC3-rs1799796 va méi lién quan véi UTBT

Trong 760 dbi twong nghién ctu cia ca hai nhom thi alen G cua SNP
XRCC3-rs1799796 chiém ti 1¢ 42,8% thap hon alen A. Theo dit liéu cac béo
céo Vvé ti & cua SNP nay trén Trung tam qudc gia thong tin cong nghé sinh
hoc (NCBI), Hoa ky thi alen G c6 ti I&¢ dao dong tuy theo sic dan tir 11,42%
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(ngudi gbc Phi) dén 61,1% (nguoi gbc Phi trong nghién ctu khéc).%2 Trong
khi két qua cia nghién cau Dit liéu bién thé di truyén Viét Nam trén 210
ngudi Kinh, alen G chiém 37,1%.2 Kiéu gen dong hop GG ¢ ti 18 thip hon
nhiéu so véi kiéu gen dong hop AA va kiéu gen di hop AG (Bang 3.15).

Khi phan tich ti 1¢ phan b cac kiéu alen va kiéu gen ¢ hai nhém bénh
nhan UTBT va dbi chang nhan thiy sy phan bd kiéu alen giita hai nhém
nghién ciu khdng cé sy khac biét c6 ¥ nghia thong ké (p=0,087), trong khi
phan bd kiéu gen c6 su khéac biét gitta hai nhdm va kiém dinh Chi binh
phuong cho két qua p =0,024 (Bang 3.15). Cho thay c6 mdi lién quan gitta da
hinh XRCC3-rs1799796 véi nguy co mic UTBT.

Panh gia nguy co mac UTBT cua cac kiéu alen va kiéu gen thong qua
chi s6 OR Vi Cl195%. Alen G ¢6 nguy co mic UTBT thap hon so véi alen A
voi ORga=0,837, tuy nhién C195% lai chtra 1 (0,683-1,026), cho nén diéu
nay chua c6 d y nghia thong ké.

Khi so sanh lan luot ting kiéu gen AA va AG véi kiéu gen GG, cho két
qua cac kiéu gen AA va AG c6 nguy co mac UTBT cao hon kiéu gen GG véi
ORaac6=1,530 va ORac/c6=1,709, cac C195% cua cac OR khéng chaa 1, nén
c6 thé két luan nhitng nguoi mang kiéu gen AA hoiac AG c¢6 nguy co mac
UTBT cao hon nhiing nguodi mang kiéu gen GG lan luot 12 53% va 70,9%, va
nhan dinh duoc chang minh mot 1an nita khi khi trong mé hinh di truyén troi,
nhom kiéu gen chira alen A (AG+AA) c6 nguy co mac UTBT cao hon kiéu
gen GG Vi gid tri ORag+ance=1,631, C195%=1,134-2,347. C6 thé cho thay
nhitng ngudi mang cac kiéu gen chia alen A ¢6 nguy co mac UTBT cao hon
nhiing nguoi c6 kiéu gen GG 63%.

Phan tich vai tro céc kiéu gen SNP XRCC3-rs1799796 d6i véi giai doan
bénh theo FIGO va type md bénh hoc UTBT trong Bang 3.16, nhan thay

khong c6 su lién quan giita cac kiéu gen SNP ndy véi giai doan bénh va type
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mo bénh hoc ciia UTBT bang kiém dinh Chi binh phuong (p>0,05) hay trong
md hinh héi quy logistic da bién khi hiéu chinh theo cac bién tudi chan doan
bénh, tudi cd kinh, tinh trang man kinh, véi cac nhém tham chiéu nhu nhom
ung thu t& bao biéu mo (ti 1é cao nhat) va giai doan IV (giai doan muon voi
hiéu qua diéu tri thap nhat) (cac OR Vvéi cac C195% déu chua 1).

Khi tién hanh maot nghién ctu tong hop nhiéu nghién cau khac vai c&
mau 3125 bénh nhan UTBT va 6265 doi chung, Yuan (2014) da quan sat
thay mot méi twong quan ¢ ¥ nghia thong ké véi nguy co UTBT trong mo
hinh so sanh di hop véi ORacaa=0,91, CI95%=0,83-0,99, p=0,04."
Auranen (2005) phan tich 1664 ca UTBT nguon goc biéu mo va 3966 doi
chting, cho thay cd su khac biét phan bd kiéu gen co y nghia thdng ké, va
alen G ¢6 anh huong yéu 1én su bao vé d6i voi nguy co UTBT (p=0,049).
Va sau khi chon loc mé bénh hoc chi phan tich dbi véi 737 ca UTBT biéu
md thé thanh dich thi c6 anh huong 16n hon véi p=0,027, ORac/aa=0,79,
C195%=0,66-0,94 va ORgaan=0,95, CI95%=0,72-1,2.5 Wayne (2009)
nghién ctu trén 1461 bénh nhan UTBT va 2299 ddi ching cho két luan
SNP XRCC3-rs1799796 khong lién quan dén nguy co miac UTBT, tuy
ORgean=1,12 va ORag/aa=0,92, nhung cic khoang CI95% déu chira 1.%°
B&o c4o cua Nguyén Thi Hai Phuong (2018) & nguoi Viét Nam véi ¢& mau
nho hon 103 bénh nhan UTBT va 103 di ching lai cho két luan SNP nay

khong c6 maéi lién quan véi nguy co mac bénh. 07
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HAN CHE

Nghién cau caa tdi van con nhiéu han ché c6 thé anh huong dén két qua
nghién ctu. C& mau tuong ddi nho, vi vay sic manh théng ké con thap. Mot
s6 thong tin phong van khong thé tranh khoi sai s6 nhé lai. Chua danh gia
dugc hét anh huong cua cac yéu td nguy co khac 1én UTBT nhu yéu t6 moi
truong, tién st san khoa, tién sur gia dinh,... Nhom bénh nhan nghién ctu

duoc chon tai bénh vién cd thé khong dai dién cho dan sb néi chung.
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KET LUAN

1. Xac dinh ddt bién gen BRCA1, BRCA2 lién quan ung thw budng triéng:

- Trong 20 bénh nhan duoc giai trinh tu tim dot bién, c6 8 (40%) bénh
nhan mang dot bién, trong d6 c6 06 (20%) dot bién gen BRCAL va 02 (10%)
dot bién gen BRCA2.

- CAc dot bién duoc Kiém dinh trén cac co s& dir liéu di truyén va céc
cdng cu tin sinh hoc dy doan kha ning gy bénh, déu c6 két qua 1a dot bién
gay bénh, lam tang nguy co mac ung thu budng tring va ung thu va.

- Mot dot bién méi BRCA2:¢.4022delC duge xac dinh.

- C6b 6/8 (75%) bénh nhan mang dot bién c6 mé bénh hoc 1 ung thu
biéu md thanh dich. Chua tim thay mdi lién quan giira dot bién gen BRCAL/2

vai mo bénh hoc.

2. Xac dinh cac da hinh don nucleotide gen RAD51, XRCC3, va méi lién

quan véi nguy co mic ung thw budng tring:

> Bon da hinh ¢6 lién quan dén nguy co mac ung thu buong trang.

“* RAD51-rs1801320:

- Tilé alen C 19,5%. Ti I¢ kiéu gen CC:GC:GG= 5,5%:27,9% :66,6%.

- Alen C c6 nguy co ung thu budng tring cao hon alen G 55% va kiéu
gen CC c6 nguy co ung thu budng tring cao hon 2 kiéu gen con lai 6,5 lan
V61 ORceyce+ec)=6,523, C195%=2,715-15,673.

% RAD51-rs1801321:

- Tiléalen T 19,5%. Ti ¢ kiéu gen TT:GT:GG=12,9%: 35,5% :51,6%.

- Kiéu gen GT c6 nguy co ung thu budng tring thap hon kiéu gen GG
65% v&i ORgeer=1,653, C195%=1,208-2,261, va biang mot nira nguy co cua
kiéu gen TT voi ORTr/61=2,167, C195%=1,352-3,473.
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s XRCC3-rs1799794:

- Tilé alen G 46,3%. Ti lé kiéu gen GG:AG:AA= 21,2%:50,3%:28,6%.

- Kiéu gen AG c6 nguy co ung thu budng tring cao hon kiéu gen AA
32,5% véi ORaaac=0,675, C195%=0,483-0,943 va kiéu gen GG 33,7% Véi
ORceiac=0,663, C195%=0,458-0,960.

% XRCC3-rs1799796:

- Tilé alen G 42,8%. Ti lé kiéu gen GG:AG:AA= 19,6%:46,4%:33,9%.

- Nhom kiéu gen chira alen A (AA va AG) c6 nguy co ung thu budng tring
cao hon kiéu gen GG 63% v6i OR(ac+anycc=1,631, C195%=1,134-2,347.

> Chi 01 da hinh XRCC3-rs861539 khong lién quan dén nguy co mac
ung thu budng tring.

% XRCC3-rs861539:

- Til¢ alen T 5,9%. Ti I kiéu gen TT:CT:CC=0,7%: 10,4% :88,9%.
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KHUYEN NGHI

1. Can xem xét viéc dua cac xét nghiém tim BB gen BRCAL va gen
BRCA2 vao phac d6 chan doan va diéu tri UTBT. Ddi voi cac phu nir ¢ céc
dic diém cua hoi chiung ung thu v, ung thu budng tring di truyén can phai
duoc xac dinh dot bién BRCAL, BRCA2.

2. Xay dung cac co sé dit liéu, dung cac thuat toan dé du doan nguy co
mang DB gen BRCA1 va BRCA2, nguy co mac UTBT va cac UT khac trén
cong dong ngudi Viét Nam.

3. Xay dung quy trinh tu van di truyén, sang loc, tim soat UTBT va céc
UT khac cho nhitng nguoi mang BB gen BRCA1 va BRCA2 phu hop voi
nguoi Viét Nam.

4. Can trién khai thém céc nghién ctu vai tiéu chi chon mau rong hon
nham tim ra dugc cac PB gen BRCAL va BRCA2 dién hinh cho ngudi Viét
Nam, c4c nghién ctiu vé cac mdi lién quan giita da hinh don nucleotide gen
RAD51, XRCC3 va cac gen sira chita DNA khac véi nguy co mac UTBT va
cac UT khéc. Cung cap céc dix liéu va chiing ¢t rd rang hon vé mdi lién quan

giita cac yéu to di truyén véi nguy co mac UTBT.
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BENH AN NGHIEN CUU POQT BIEN GEN BRCA1/2
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PHU LUC 2
BENH AN NGHIEN CUU SNP GEN RAD51, XRCC3
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I1. THONG TIN CHUNG
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Gen RAD51 XRCC3

SNP 1801320 | rs1801321 | rs86539 | rs1799794 | 1799796

Kiéu gen




PHU LUC 3
QUY TRINH TACH DNA TU MAU TOAN PHAN VOI
KIT PROMEGA

Buée 1- Phé vé hong cau

- Cho 300 pl mau toan phan d chdng dong vao dng Eppendorf 1,5 ml.

- Cho vao 900ul dung dich Cell Lysis, vortex 30 gidy, i 10 phut nhiét d§ phong.

- Ly tam 14000 vong/1 phut/22°C, loai bo dich ndi.

- Lap lai qua trinh nay dén khi tua tring (khong thém 300ul méu)

Bueée 2- Phé vé chdt nhan va tia protein

- Thém 300p] dung dich Nuclei Lysis. Vortex 15 gidy, i 37°C/1 gid. Néu sau
1 gid chua tan hét cho thém 100pu1 dung dich Nuclei Lysis rdi t tiép 37°C/1 gio.

- Thém 1,5ul dung dich Rnase, 1 & 37°C/15 phut.

- Thém 100pl dung dich Protein Precipitation. Néu da thém 100ul dung
dich Nuclei Lysis ¢ trén, cho 130 ul dung dich Protein Precipitation. VVortex
10 — 20 giay, ly tdm 14000 vong/3 phut/22°C.

Buoce 3: Tua va hoa tan DNA

- Chuyén dich ndi sang dng méi c6 300l Isopropanol, lic va quan sat két
tua DNA.

- Ly tam 14000 vong/phut trong 1 phut 22°C, loai bé dich noi.

- Thém 300ul Ethanol 70%, lic 5 — 6 lan. Ly tim 14000 vong/1 phtt/22°C.

- Bo dich nodi, dé kho & 56°C trong 20 phut cho bay hoi con.

- Thém 50 pl dung dich DNA Rehydration, u & 37°C/1 gio va dé qua
dém & nhiét 46 phong dé hoa tan DNA.



PHU LUC 4
PIEN DI SAN PHAM PCR VA SAN PHAM RFLP

|. Quy trinh dién di san phdam PCR

* Chuan bi gel agarose 2%: hoa tan 0,5g bot agarose trong 25ml TBE
1X. Cho hdn hgp ddng nhat vao khuon gel c6 sin lugc tao giéng. Dé gel dong
dic hoan toan trong 40-60 phut. Cho ban gel vao bé dién di da c6 sin dung
dich TBE 1X

* Tra 3pul Marker 100bp va 3ul mdi san pham PCR vao céc giéng gel.

* Thyc hién dién di: 110V/ 2.0A trong 30 phut

* Nhuom ban gel: Ngam ban gel vao dung dich Ethidium Bromide 5
mg/ml 1 phat. Sau d6, rira ban gel bang nudc loai bo Ethidium Bromide du.

* Soi ban gel dudi dén UV. Quan sét cac bang DNA xuat hién trén ban
gel va thuc hién chup luu giir két qua.
I1. Quy trinh di¢n di san phdm RFLP

* Chuén bi gel agarose 2-3%: hoa tan 0,5g -0,75g bot agarose trong 25ml
TBE 1X (bang 16 vi séng). Cho hdn hop dong nhat vao khudn gel co san luoc
tao giéng. Dé gel dong diac hoan toan trong 40-60 phat. Cho ban gel vao bé
dién di da co san dung dich TBE 1X.

* Tra 5pul Marker 100bp, 15ul mdi san pham RFLP 1an luot vao cac giéng.

* Thuc hién dién di:

- Tién hanh dién di 60V/ 2.0A 60 phut, sau d6 dién di tiép 90V/ 2.0A 80
phut (d6i v6i SNP rs1801320, rs1801321).

- Hodgc tién hanh dién di 100V/2.0A 60 phut (d6i v6i SNP rs861539,
rs1799794, rs1799796)

* Nhuom ban gel: Ngam ban gel vao dung dich Ethidium Bromide Smg/ml
trong 1 phut. Sau do, rira ban gel bang nudc, loai bé Ethidium Bromide du.

* Soi ban gel dudi dén UV. Quan sat cac bang DNA xuit hién trén ban

gel va chup luu gitr két qua. Phan tich két qua dién di va ghi nhan kiéu gen.



PHU LUC 5 - KET QUA XET NGHIEM POT BIEN GEN BRCA1/2

STT| Ma HBOC Dot bién BRCAL/2
01 | KBT1 |UTBT & UT V(i BRCA2:c.5453C>A
02 | KBT2 |UTBT, Me va chi UT vii BRCA1:c.1621C>T
03 | KBT2.1 |Chi gai KBT2 Khéng mang dot bién
04 | KBT2.2 |Chij gai KBT2, mic UT vu BRCA1:c.1621C>T
05 | KBT2.3 |[Em gai KBT2 BRCA1:c.1621C>T
06 | KBT2.4 |Congai KBT2.1 Khong mang dot bién
07 | KBT2.5|Con gai KBT2 Khong mang dot bién
08 | KBT3 |UTBT, Di mac UTBT BRCA1:c.5335delC
09 | KBT4 |UTBT&UT vi, em gai UTBT BRCA1:c.4986+4A>T
10 | KBT4.1 |Em gai KBT4, miac UTBT BRCA1:c.4986+4A>T
11 |KBT4.2 |[Em gai KBT4 Khong mang dot bién
12 | KBT4.3 |Con gai KBT4.2 Khong mang dot bién
13 | KBT4.4 |Con géi cua chi gai KBT4 Khong mang dot bién
14 | KBT4.5 |Con gai KBT4.4 Khong mang dot bién
15 | KBT4.6 |Con gai KBT4.4 Khong mang dot bién
16 | KBT4.7 |Con gai KBT4.1 BRCA1:c.4986+4A>T
17 | KBT5 |UTBT &UT vu Khong mang dot bién
18 | KBT6 |UTBT, Chi, em gai UTBT BRCA1:¢.2760-2763del ACAG
19 | KBT6.1 [Me cua KBT6 BRCA1:¢.2760-2763del ACAG
20 | KBT7 |UTBT, Chj mic UT vi BRCA1:¢.4997dupA
21 |KBT7.1 |Em gai KBT7 Khong mang dot bién
22 | KBT7.2 |[Em gai KBT7 Khong mang dot bién
23 | KBT7.3 |Con gai KBT7 Khong mang dot bién
24 | KBT7.4 |Con gai KBT7 BRCA1:¢.4997dupA
25 | KBT8 |UTBT, Me miac UTBT BRCA1:c.1016delA
26 | KBT9 |UTBT& UT v Khong mang dot bién
27 | KBT10 |UTBT, Me mic UTBT Khéng mang dot bién
28 | KBT11 |UTBT, Me mac UTBT Khong mang dot bién
29 | KBT12 |UTBT, Chi mic UT va Khong mang dot bién
30 | KBT13 |UTBT & UT v(, chi UT vi Khong mang dot bién
31 | KBT14 |UTBT, Chi mac UT vi Khong mang dot bién
32 | KBT15 |[UTBT & UT Vi BRCAZ2:¢.4022delC
33 | KBT16 |[UTBT & UT V(i Khong mang dot bién
34 | KBT17 |UTBT, C6 miac UTBT Khong mang dot bién
35 | KBT18 |[UTBT &UT vii Khong mang dot bién
36 | KBT19 |[UTBT& UT vu Khong mang dot bién
37 | KBT20 [UTBT & UT v Khong mang dot bién




PHU LUC 6-KET QUA KIEU GEN CAC SNP RAD51, XRCC3 NHOM CHUNG

RADS1 XRCC3 RADS1 XRCC3

Ma | rs180| rs180| rs861 | rs179 | rs179 Ma& | rs180 | rs180| rs861 | rs179 | rs179
1320 | 1321 | 539 | 9794 | 979% 1320 | 1321 | 539 | 9794 | 979%

DCO001 | GG | GG | CC | GG | GG DC032 | GG | GT | CC | AG | AG
DC002 | GG | GG | CC | AA | GG DC033 | GG | GT | CC | AG | AG
DC003 | GG | GG | CC | AA | GG DC034 | GG | GT | CC | AA | GG
DC004 | GG | GG | CC | AA | GG DC035 | GG | GT | CC | AG | AA
DC005 | GG | GT | CC | GG | AA DC036 | GG | TT | CT | AG | AA
DC006 | GG | GG | CC | AA | GG DCO037 | GG | TT | CT | AA | AG
DC007 | GG | GG | CC | AG | GG DC038 | GG | GG | CC | AA | AA
DC008 | GG | GG | CC | GG | AA DC039 | GG | GG | CT | AG | AA
DC009 | GG | GT | CC | GG | AA DC040 | GG | GG | CC | AG | AA
DC010 | GG | GG | CC | AA | GG DC041 | GC | GG | CC | AA | GG
DCO011 | GC | GG | CC | AG | AG DC042 | GG | GG | CC | AG | AA
DC012 | GG | GG | CC | AG | AA DC043 | GG | TT | CC | AA | GG
DCO013 | GG | GG | CC | AG | AG DC044 | GG | GG | CT | AG | AA
DC014 | GG | GT | CT | GG | AA DC045 | GG | GG | CC | AA | AA
DCO015 | GG | GT | CC | AG | AG DC046 | GC | GG | CT | AA | GG
DCO016 | GC | GT | CC | AG | AG DC047 | GC | GG | CC | AG | AA
DCO017 | GC | GT | CC | AA | AG DC048 | GC | GG | CC | AA | AG
DCO018 | GG | GT | CC | AG | AG DC049 | GC | GG | CC | AG | AA
DC019 | GC | GG | CC | AG | AG DCO050 | GC | GT | CC | GG | AA
DC020 | GG | GT | CC | AA | GG DCO051 | GG | GT | CC | AA | AG
DC021 | GG | GG | CT | AG | AG DC052 | GG | GG | CC | AG | AA
DC022 | GG | GG | CC | AA | GG DC053 | GG | TT | CC | AG | AG
DC023 | GG | GG | CC | AA | GG DC054 | GG | TT | CT | AG | AA
DC024 | GG | GG | CC | AG | AG DCO055 | GG | GG | CC | GG | AA
DC025 | GG | GG | CC | AA | GG DCO056 | GC | GT | CC | GG | AA
DC026 | GG | GG | CC | AG | AA DCO057 | GG | GT | CT | AA | AA
DC027 | GG | GG | CC | AG | AG DC058 | GG | TT | CC | AA | GG
DC028 | GG | GG | CT | AG | AG DCO059 | GG | GG | CC | AA | GG
DC029 | GG | GT | CC | AG | AA DCO060 | GG | GG | CC | AG | AG
DC030 | GG | GG | CT | AG | GG DCO061 | GG | GG | CC | AG | AG
DC031 | GC | GG | CC | AG | AA DC062 | GG | GG | CC | GG | AA




RAD5S1 XRCC3 RAD51 XRCC3

Ma | rs180|rs180 | rs861 | rs179 | rs179 M& | rs180|rs180| rs861 | rs179 | rs179
1320 | 1321 | 539 | 9794 | 9796 1320 | 1321 | 539 | 9794 | 9796

DC063 | GC | GG | CC | AA | AG DC095 | GC | GG | CT | AG | AG
DC064 | GG | GG | CT | AA | AA DC09 | GG | GG | CC | AG | AG
DC065 | GG | GT | CC | AG | AG DC097 | GG | GG | CC | GG | GG
DC066 | GG | GG | CC | GG | AA DC098 | GG | GG | CC | AA | AG
DC067 | GG | GG | CC | AG | AG DC099 | GG | GG | CC | AG | AG
DC068 | GG | GG | CC | AA | GG DC100 | GG | GG | CC | GG | AA
DC069 | GG | TT | CC | AG | AG DC101 | GG | GG | CC | AG | AA
DCO070 | GG | GG | CC | AG | AA DC102 | GC | GG | CC | AA | GG
DC071 | GG | GG | CC | AA | GG DC103 | CC | GG | CC | GG | AG
DC072 | GG | GG | CC | GG | AA DC104 | GG | GT | CT | AA | AG
DC073 | GC | GG | CT | AG | AG DC105 | GG | GG | CC | AG | AG
DC074 | GC | GG | CC | AG | AG DC106 | GG | GG | CC | GG | AA
DC075 | GC | GG | CC | AA | GG DC107 | CC | GG | CC | AA | GG
DC076 | GC | GG | CC | AG | AG DC108 | GG | GG | CT | AG | AA
DC077 | GC | GT | CC | AG | AA DC109 | GG | GG | CT | AG | AA
DC078 | GC | GT | CC | GG | AA DC110 | GG | GG | CC | AA | AG
DC079 | GC | GG | CC | GG | AA DC111 | GC | GG | CC | GG | AA
DC080 | GC | GT | CC | AG | AG DC112 | GC | TT | CC | AG | GG
DC081 | GC | GG | CC | AG | AG DC113 | GC | TT | CC | AA | AG
DC082 | GC | GG | CC | AG | AA DC114 | GG | GG | CC | AG | AG
DC083 | GG | GG | CC | GG | GG DC115 | GC | GG | CC | AA | GG
DC084 | GG | GG | CC | AG | GG DC116 | GC | GG | CC | GG | AA
DC085 | GG | GT | CT | AG | AA DC117 | GG | GG | CT | AG | AG
DC086 | GG | GT | CC | AG | AG DC118 | GG | TT | CC | AA | GG
DC087 | GG | TT | CC | GG | AA DC119 | GG | GG | CC | AA | GG
DC088 | GG | TT | CC | GG | AA DC120 | GC | GG | CC | GG | AA
DC089 | GG | GT | CC | AG | AA DC121 | GG | GG | CC | AA | AG
DC090 | GC | GT | CC | AG | AG DC122 | GC | GG | CC | AG | AG
DC091 | GG | GG | CC | AA | GG DC123 | GG | GT | CC | AA | AA
DC092 | GG | GG | CC | AG | AG DC124 | GG | GG | CC | AG | AG
DC093 | GC | GG | CC | AA | GG DC125 | GG | GG | CC | GG | AA
DC094 | GG | GG | CC | AG | AG DC126 | GG | TT | CC | AG | AG




RAD5S1 XRCC3 RAD51 XRCC3

Ma | rs180|rs180 | rs861 | rs179 | rs179 M& | rs180|rs180| rs861 | rs179 | rs179
1320 | 1321 | 539 | 9794 | 9796 1320 | 1321 | 539 | 9794 | 9796

DC127 | GG | GG | CC | AG | AG DC159 | GC | GG | CC | GG | AG
DC128 | GG | GG | CC | AA | AG DC160 | GC | GG | CC | GG | AG
DC129 | GG | GG | CC | AG | AG DC161 | GG | GT | CC | GG | AG
DC130 | GG | GT | CT | AG | AA DC162 | GG | GT | CC | GG | GG
DC131 | GG | GT | CC | AG | AG DC163 | GG | GT | CT | GG | AA
DC132 | GG | GT | CC | AG | AG DC164 | GG | GT | CC | GG | AG
DC133 | GG | GT | CC | AA | AG DC165 | GC | GT | CC | GG | AG
DC134 | GG | GT | CC | AA | AA DC166 | GC | GG | CC | AG | AG
DC135 | GG | GT | CC | AA | AG DC167 | GC | GT | CC | AA | GG
DC136 | GC | GT | CT | AA | AA DC168 | GG | GT | CC | AA | GG
DC137 | GG | GT | CC | GG | AA DC169 | GC | GT | CC | GG | AA
DC138 | GG | TT | CC | AG | AG DC170 | GG | GT | CC | AA | AG
DC139 | GG | GG | CC | GG | AA DC171 |GG | TT | CC | AA | AG
DC140 | GG | TT | CC | GG | AA DC172 | GC | TT | CT | AA | AG
DC141 | GG | GT | CC | AG | AG DC173 | GG | TT | CC | AG | AG
DC142 | GG | TT | CT | AG | AA DC174 | GG | GT | CC | AA | GG
DC143 | GG | GG | CC | AA | GG DC175 | GG | GT | CC | GG | AA
DC144 | GC | GG | CC | AG | AG DC176 | GC | GT | CC | GG | AA
DC145 | GG | GG | TT | AA | GG DC177 | GG | GT | CC | AG | AA
DC146 | GC | GT | CC | AA | GG DC178 | GC | GT | CC | GG | AA
DC147 | GC | GT | CC | AA | GG DC179 | GG | GT | CC | AG | AA
DC148 | GG | GT | CC | AA | GG DC180 | GG | GT | CC | AG | AG
DC149 | GG | GT | CT | GG | AG DC181 | GG | GT | CC | AG | AA
DC150 | GG | TT | CC | AG | AA DC182 | GG | GT | CT | AG | AA
DC151 | GC | GG | CC | AG | AG DC183 | GC | GT | CC | AG | AG
DC152 | GG | GT | CC | AG | AG DC184 | GC | GT | CC | AG | AA
DC153 | GC | GG | CT | GG | AA DC185 | GC | GG | CC | GG | AA
DC154 | GG | GG | CC | AG | AA DC186 | GC | GG | CC | AA | AG
DC155 | GG | GT | CC | GG | AG DC187 | GG | GT | CC | AG | AG
DC156 | GG | TT | CC | AA | AA DC188 | GG | GT | CC | AG | GG
DC157 | GC | GG | CC | GG | AA DC189 | GG | GT | CC | GG | GG
DC158 | GG | GT | CC | GG | AA DC190 | GG | GT | CC | AA | AA




RAD5S1 XRCC3 RAD51 XRCC3

Ma | rs180|rs180 | rs861 | rs179 | rs179 M& | rs180|rs180| rs861 | rs179 | rs179
1320 | 1321 | 539 | 9794 | 9796 1320 | 1321 | 539 | 9794 | 9796

DC191 | GG | GT | CT | AG | GG DC223 | GC | GG | CC | AG | AG
DC192 | GG | GT | TT | AG | GG DC224 | GC | GG | CC | AG | AG
DC193 | GG | GT | CC | AA | AG DC225 | GG | GG | CT | AG | AG
DC194 | GG | GT | CC | GG | AG DC226 | GC | GG | CC | AG | AA
DC195 | GG | GT | CC | AA | GG DC227 | GC | GG | CC | AA | AG
DC196 | GG | TT | CC | AG | AG DC228 | GC | GT | CC | AG | AG
DC197 | GC | TT | CC | AG | AA DC229 | GG | GT | CC | AA | AA
DC198 | GG | GT | CC | AA | AA DC230 | GG | GT | CT | AA | AA
DC199 | GC | GT | CC | AG | AG DC231 | GG | GT | CT | AA | AG
DC200 | GC | GG | CC | AG | GG DC232 | GG | GT | CC | GG | GG
DC201 | GG | GG | CC | GG | AA DC233 | GG | GT | CC | AG | AG
DC202 | GG | GG | CC | GG | AA DC234 | GC | GT | CC | AA | AG
DC203 | GG | GG | CC | GG | AA DC235 | GC | GT | CC | AG | GG
DC204 | GG | GG | CC | AA | GG DC236 | GG | TT | CC | AG | AG
DC205 | GG | GG | CC | AA | GG DC237 |GG | TT | CC | AG | AG
DC206 | GG | GG | CC | AG | AG DC238 | GG | GG | CT | AA | AG
DC207 | GC | GG | CC | AG | AG DC239 | GG | GG | CC | GG | AG
DC208 | GG | GG | CC | AG | GG DC240 | GG | GG | CC | AG | AG
DC209 | GG | GT | CC | AG | AG DC241 | GC | GG | CC | AA | AA
DC210 | GG | GT | CC | AA | AG DC242 | GG | GG | CC | AG | AG
DC211 | GG | GT | CC | GG | AA DC243 | GG | GG | CC | AG | AG
DC212 | GG | GT | CC | AG | AA DC244 | GG | GG | CC | AA | AA
DC213 | GG | GT | CC | AG | AG DC245 | GG | GG | CC | AA | AG
DC214 | GC | GT | CC | GG | AA DC246 | GG | GG | CC | GG | AA
DC215 | GG | GT | CC | AG | AG DC247 | GG | GT | CC | AA | GG
DC216 | GG | GT | CC | AG | AG DC248 | GG | GT | CC | AG | AG
DC217 | GC | TT | CC | AG | AG DC249 | GC | GT | CT | AG | AG
DC218 | GG | TT | CC | AA | AA DC250 | GG | GT | CC | AA | AA
DC219 | GG | GG | CC | AG | AA DC251 | GG | GT | CC | GG | AA
DC220 | GG | GG | CC | AA | GG DC252 | GG | GT | CC | AA | AG
DC221 | GG | GG | CC | AG | AG DC253 | CC | GT | CC | AG | GG
DC222 | GG | GG | CC | AG | AG DC254 | GC | GT | CC | GG | AA




RAD5S1 XRCC3 RAD51 XRCC3

Ma | rs180|rs180 | rs861 | rs179 | rs179 M& | rs180|rs180| rs861 | rs179 | rs179
1320 | 1321 | 539 | 9794 | 9796 1320 | 1321 | 539 | 9794 | 9796

DC255 | GG | TT | CT | AA | AG DC287 | GC | GT | CC | AG | AA
DC256 | GG | TT | CC | AA | GG DC288 | GG | GT | CC | GG | AA
DC257 | GC | GG | CC | AG | AA DC289 | GG | GT | CC | AG | AA
DC258 | GG | GG | CC | GG | AA DC290 | GC | GT | CC | AA | AA
DC259 | GC | GG | CC | AG | AG DC291 | GG | GT | CC | AA | AG
DC260 | GC | GG | CC | GG | AA DC292 | GG | GT | CC | AG | AG
DC261 | GC | GG | CC | GG | AA DC293 | GG | TT | CC | AG | AG
DC262 | GG | GG | CC | AG | AG DC294 | GG | TT | CC | GG | AA
DC263 | GG | GG | CC | AG | AG DC295 | GG | GG | CC | AA | AA
DC264 | GC | GG | CC | AG | AG DC29 | GG | GG | CC | AA | AG
DC265 | GC | GG | CC | GG | AA DC297 | GG | GG | CC | GG | GG
DC266 | GC | GT | CT | GG | AA DC298 | GG | GG | CC | AG | AA
DC267 | GG | GT | CC | AA | GG DC299 | GG | GG | CC | AA | GG
DC268 | GC | GT | CC | AG | AG DC300 | GG | GG | CC | AG | AG
DC269 | GG | GT | CC | AA | AA DC301 | GG | GT | CC | GG | AA
DC270 | GG | GT | CC | GG | AA DC302 | GG | GT | CT | AA | AG
DC271 | GG | GT | CC | GG | AG DC303 | GC | GT | CC | AG | AA
DC272 | GC | GT | CC | GG | AA DC304 | GG | GT | CC | AA | AG
DC273 | GG | GT | CT | AA | AG DC305 | GG | GG | CC | AA | GG
DC274 | GG | TT | CC | AA | GG DC306 | GG | GT | CC | AA | AG
DC275 | GG | TT | CC | GG | AG DC307 | GG | GT | CC | AG | AG
DC276 | GG | GG | CC | AG | AG DC308 | GG | GG | CC | AA | AG
DC277 | GG | GG | CC | AA | GG DC309 | GG | TT | CC | GG | AA
DC278 | GG | GG | CC | GG | AA DC310 | GG | GT | CC | AG | GG
DC279 | GC | GG | CC | AA | AG DC311 | GG | GT | CC | AG | AA
DC280 | GG | GG | CC | GG | AA DC312 | GG | GT | CC | AG | AG
DC281 | GC | GG | CC | AA | AG DC313 | GG | GT | CC | AG | AG
DC282 | GC | GG | CC | AG | AG DC314 | GC | GT | CC | AG | GG
DC283 | GC | GG | CC | GG | GG DC315 | GG | GT | CC | AG | AG
DC284 | GG | GG | CC | AA | AG DC316 | CC | GT | CC | GG | GG
DC285 | GC | GT | CT | AG | AG DC317 | GC | GT | CC | AG | AA
DC286 | GG | GT | CC | GG | AA DC318 | GG | GT | CC | AG | AG




RAD5S1 XRCC3 RAD51 XRCC3

Ma | rs180|rs180 | rs861 | rs179 | rs179 M& | rs180|rs180| rs861 | rs179 | rs179
1320 | 1321 | 539 | 9794 | 9796 1320 | 1321 | 539 | 9794 | 9796

DC319 | GC | GT | CC | AG | GG DC350 | GG | GG | CC | GG | GG
DC320 | GG | GT | CC | AA | AG DC351 | GC | GT | CC | AG | AG
DC321 | GG | GT | CC | GG | GG DC352 | GG | GT | CC | AA | GG
DC322 | GC | GT | CC | AG | GG DC353 | GC | GT | CC | GG | AA
DC323 | GG | GT | CT | GG | AG DC354 | GG | GG | CC | AG | AG
DC324 | CC | GT | CC | AG | AA DC355 | GG | GG | CT | AG | AG
DC325 | GC | GT | CC | GG | GG DC356 | GG | GG | CC | GG | AG
DC326 | GG | GG | CC | AA | AG DC357 | GG | GG | CC | GG | GG
DC327 | GC | GT | CC | AG | AG DC358 | GG | GT | CC | AG | GG
DC328 | GG | GT | CC | AA | GG DC359 | GC | GT | CC | AG | AA
DC329 | GG | GT | CC | GG | AA DC360 | GC | GT | CC | AA | AG
DC330 | GC | GT | CC | AG | AG DC361 | GG | GT | CC | AA | AG
DC331 | GG | GT | CC | AA | GG DC362 | GG | GT | CC | AA | AG
DC332 | GG | GG | CC | AG | AG DC363 | GC | GT | CC | GG | GG
DC333 | CC | GG | CC | AG | AA DC364 | GG | GT | CC | AG | GG
DC334 | GG | GG | CC | AG | AA DC365 | GC | GT | CC | AA | AA
DC335 | GG | TT | CC | AA | AG DC366 | GG | TT | CC | AG | AG
DC336 | GC | GG | CT | AG | AG DC367 | GG | TT | CC | AA | GG
DC337 | GG | GG | CC | AA | GG DC368 | GC | GG | CC | AA | AG
DC338 | GG | GG | CC | AG | GG DC369 | GG | GG | CC | GG | GG
DC339 | GG | GG | CC | AA | GG DC370 | GG | GG | CC | GG | AG
DC340 | GG | TT | CC | GG | AA DC371 | GC | GG | CT | AG | AA
DC341 |GG | TT | CC | AA | AG DC372 | GG | GG | CC | AG | AG
DC342 | GC | GG | CC | AG | GG DC373 | GG | GG | CC | AA | GG
DC343 | GG | GT | CC | AA | AG DC374 | GC | GG | CC | AG | AG
DC344 | GC | GT | CC | AA | GG DC375 | GG | GG | CC | AG | GG
DC345 | GG | GT | CC | GG | AG DC376 | GC | GG | CC | AG | AG
DC346 | GC | GG | CC | AA | GG DC377 | GG | GT | CC | AA | AA
DC347 | GG | GG | CT | AG | AA DC378 | GG | GT | CC | AG | AG
DC348 | GG | GG | CC | AG | AA DC379 | GC | GT | TT | AG | GG
DC349 | GC | GG | CC | AG | AG DC380 | GG | GT | CC | GG | AG




PHU LUC 7-KET QUA KIEU GEN CAC SNP RAD51, XRCC3 NHOM UTBT

RAD51 XRCC3 RAD51 XRCC3
Ma |rs180|rs180|rs86 |rs179|rs179 Ma |rs180|rs180|rs86 |rs179|rs179
1320 | 1321 |1539| 9794 | 9796 1320 | 1321 |1539| 9794 | 9796

BT001| CC | GG |CC | GG | AA BT032| CC | GT |CT | AA | AG
BT002| GC | GG | CC | AA | GG BT033| GC | GT |CC | GG | AA
BT003| GG | GT | CC | AG | AG BT034| GC | GT |CC | GG | AA
BT004| GG | GG | CC | GG | AA BT035| GG | TT |CC | AG | AG
BT005| GG | GG | CC | AA | AG BT036| GC | TT |CC | AA | GG
BT006| GC | GG | CC | AG | AG BT037| GC | TT |CC | AG | AG
BT007| GG | GG | CC | AA | GG BT038| GC | GG | CC | AG | AA
BT008| GG | GG | CC | AG | AG BT039| GC | GG | CC | AA | AG
BT009| CC | GG | CC | GG | AA BT040| CC | GG | CC | GG | AA
BT010| GG | GG | CC | AG | AG BT041| GG | GG | CC | GG | AA
BT011| CC | GG | CC | AG | AG BT042| GG | TT |CC | AA | GG
BT012| GG | GT | CC | AA | GG BT043| CC | GG | CC | AG | AG
BT013| GG | GT |CC | AG | AA BT044| CC | GG | CT | AA | AA
BT014| GG | GT | CC | AG | AG BT045| GC | GG | CC | AA | GG
BT015| GG | GT | CC | AG | AG BT046| GG | GG | CT | AA | AG
BT016| GG | GT | CC | AG | AG BT047| GG | GG | CC | AA | GG
BT017| GG | TT | CC | AA | GG BT048| GC | GG | CC | AG | AA
BT018| GG | TT | CC | AA | AG BT049| GC | GG | CC | AG | AA
BT019| GG | TT | CC| GG | AA BT050| CC | GT | CC | AG | AG
BT020| GC | GG | CC | GG | AA BT051| CC | GT |CC | AA | GG
BT021| GG | GG | CC | AG | AG BT052| GG | GG | CC | AG | AA
BT022| GC | GG | CC | AA | GG BT053| GG | GG | CC | AG | AG
BT023| GG | GG | CC | AA | GG BT054| GC | GT | CC | GG | AA
BT024| GC | GG | CC | AG | AG BT055| GG | GG | CT | AA | AG
BT025| GG | GG | CC | AG | AG BT056| GC | GG | CC | AG | AG
BT026| CC | GG | CC | AA | GG BT057| GC | GG | CC | AG | AG
BT027| GC | GG | CC | AG | AG BT058| GG | GT | CC | AA | AA
BT028| CC | GG | CC | GG | AA BT059| GG | GT | CC | AA | AG
BT029| GG | GG | CC | AG | AG BT060| GC | TT |CC | AG | AG
BT030| CC | GT | CC | GG | AA BT061| GG | GG | CC | AG | AA
BT031| GG | GT | CC | GG | AA BT062| GG | GG | CT | AG | AA




RAD51 XRCC3 RAD51 XRCC3
Ma |rs180|rs180| rs86 |rs179|rs179 Ma | rs180|rs180| rs86|rs179|rs179

1320 | 1321 |1539| 9794 | 9796 1320 | 1321 |1539| 9794 | 9796
BT063| GG | GG | CC | GG | AA BT095| GG | GT |CC | AA | GG
BT064| GG | GG | CC | AG | AG BT096| GC | GG | CC | AG | AG
BT065| CC | TT |CC | AG | AA BT097| GC | GG | CT | AA | AG
BT066| GC | TT | CC | AA | AG BT098| GG | TT |CC | AA | GG
BT067| GG | GT |CC | GG | AA BT099| GG | GG | CC | GG | AA
BT068| CC | GG |CC | GG | AA BT100| CC | GG |CC | AG | AG
BT069| GC | GG | CC | GG | AA BT101| GC | GG |CC | AA | GG
BT070| CC | GG | CC | AG | AG BT102| GG | TT |CC | AA | AG
BT071| CC | GG | CC | AA | GG BT103| GG | GG |CC | GG | AG
BT072| GG | GG | CC | AA | GG BT104| CC | TT |CT | AG | AA
BT073| GG | GG | CC | AA | AG BT105| GC | GT |CC | AG | AG
BT074| CC | GG |CC | AG | AA BT106| GG | GG | CC | AA | GG
BT075| GC | GG | CC | AA | GG BT107| GG | GG | CC | AG | GG
BT076| GG | GT |CC | AG | AA BT108| CC | TT |CC | AG | AG
BT077| CC | GG | CC | AA | GG BT109| GC | GT |CC | AG | AG
BT078| GC | GG | CC | GG | AA BT110| GG | TT |CC | AA | GG
BT079| GC | GT |CC | AG | AA BT111| GC | GG |CC | AG | AG
BT080| GG | GT | CC | AG | AG BT112| GC | GG |CC | AA | GG
BT081| CC | GT |CC | AG | AA BT113| CC | GG |CC | AG | AG
BT082| CC | GT |CC | AG | AA BT114| CC | TT |CC | AG | AA
BT083| GG | GT |CC | AG | AG BT115| GC | TT |CC | AG | AA
BT084| GC | TT |CC | AG | AA BT116| GG | TT |CC | AG | AG
BT085| GC | TT |CC | AG | AG BT117| GG | GG |CC | AG | AG
BT086| GG | TT | CT | AG | AA BT118| GG | GG |CC | AG | AG
BT087| GG | GT | CT | AA | AA BT119| GG | GG |CC | AG | AG
BT088| CC | GG |CC | AG | AA BT120| GG | GG | CC | AA | AG
BT089| CC | GG | CC | AG | AG BT121| GG | GG |CC | GG | AA
BT090| GG | GG | CC | GG | AA BT122| GG | GG |CC | AG | AG
BT091| CC | GG | CC | AG | AG BT123| GG | GG | CC | GG | AA
BT092| GG | GG |CC | GG | AA BT124| GC | GG |CC | GG | AA
BT093| GG | GG | CC | AG | AG BT125| GG | GG | CC | GG | AA
BT094| GG | GT |CC | AG | AG BT126| GC | GG | CT | AA | AG




RAD51 XRCC3 RAD51 XRCC3
Ma |rs180|rs180| rs86 |rs179|rs179 Ma | rs180|rs180| rs86|rs179|rs179

1320 | 1321 |1539| 9794 | 9796 1320 | 1321 |1539| 9794 | 9796
BT127| GG | GG | CC | GG | GG BT159| GG | GG |CC | AG | AG
BT128| GC | GG | CC | AG | AG BT160| GG | TT |CT | AG | AA
BT129| CC | GG | CC | AG | AG BT161| GG | GG | CC | AG | AA
BT130| CC | GG | CT | AG | AA BT162| GG | GG | CC | AG | GG
BT131| CC | GG | CC | AA | AG BT163| GC | GG | CC | AG | AA
BT132| GG | GG |CC | GG | AA BT164| GG | GG | CT | AG | AA
BT133| GC | GG | CC | GG | AA BT165| GC | GG |CC | AG | AG
BT134| GC | GG | CC | AG | AG BT166| GC | TT |CC | AG | AA
BT135| GC | GT |CC | GG | AA BT167| GG | TT |CC | AG | AG
BT136| GG | GT | CC | AA | AG BT168| GG | GT |CC | AG | AG
BT137| GG | TT |CT | AG | AA BT169| GG | GT |CC | AG | AG
BT138| GC | GG | CT | AA | AG BT170| GG | GT |CC | AG | AG
BT139| GC | GG | CC | AA | GG BT171| GG | GT |CC | AG | AA
BT140| GC | GT |CC | AG | AG BT172| GC | GG |CC | GG | AA
BT141| GG | GG | CC | AG | AG BT173| GC | GT |CC | AG | AG
BT142| GG | GG | CC | GG | AA BT174| GG | GT |CC | GG | AA
BT143| GG | GG | CC | AA | AG BT175| GG | GT | CT | AG | AA
BT144| GC | GT |CC | AA | GG BT176| GG | GG | CT | AA | GG
BT145| GC | GT |CC | AA | AG BT177| GG | GT |CC | AG | AA
BT146| GG | GG | CC | AA | GG BT178| CC | GG |CC | AG | AG
BT147| GG | TT | CC | AG | AG BT179| GC | GG |CC | GG | AA
BT148| GG | GT |CC | AG | AG BT180| GG | GT |CC | GG | AA
BT149| GC | GT |CC | AG | AG BT181| GG | GT |CC | AG | AG
BT150| GG | TT |CC | AG | AG BT182| GC | GG |CC | AA | AG
BT151| GG | GG | CC | AG | AA BT183| GG | GG |CC | GG | AG
BT152| GG | GG | CC | AG | AG BT184| GC | GG |CC | GG | AA
BT153| GC | GG | CT | AA | GG BT185| GC | GG |CC | AG | AG
BT154| GG | GG | CC | AA | GG BT186| GG | GG | CC | GG | AA
BT155| GG | TT |CC | AA | AG BT187| GG | TT |CC | AA | GG
BT156| GC | GG | CC | AA | AG BT188| GG | GG | CC | GG | AA
BT157| GC | GG | CC | AA | AG BT189| GG | GT |CC | AG | AG
BT158| GC | GG | CC | AG | AG BT190| GG | GT |CC | AG | AA




RAD51 XRCC3 RAD51 XRCC3
Ma |rs180|rs180| rs86 |rs179|rs179 Ma | rs180|rs180| rs86|rs179|rs179

1320 | 1321 |1539| 9794 | 9796 1320 | 1321 |1539| 9794 | 9796
BT191| GG | GT |CC | GG | GG BT223| GG | GG |CC | AG | AG
BT192| GC | GG | CT | AG | AG BT224| GG | GT |CT | AG | AG
BT193| GC | GG | CC | AA | AG BT225| GG | TT |CC | AG | AG
BT194| GG | TT |CC | GG | AA BT226| GC | TT |CC | AG | AG
BT195| GG | GT | CC | AG | AG BT227| GG | GG | CC | AG | AA
BT196| GG | GT |CC | GG | AA BT228| GC | GG |CC | AG | AG
BT197| GC | GG | CC | AA | AG BT229| GG | GG | CT | AG | AA
BT198| GC | GG | CC | AG | AG BT230| GC | GG | CT | AG | AG
BT199| GG | GT |CC | AG | GG BT231| GG | TT |CC | AG | AG
BT200| GG | GG | CC | AA | AG BT232| GG | GT |CC | GG | AA
BT201| GC | GT | CC | AA | AG BT233| GG | GG | CT | GG | AA
BT202| GG | GT |CT | AG | AA BT234| GG | GG |CC | AG | AG
BT203| GC | TT |CC | AG | AG BT235| GG | GG | TT | AA | AG
BT204| GC | GG | CC | AA | GG BT236| GG | GG |CC | AG | AG
BT205| GC | GG | CC | AA | AA BT237| GG | GG |CC | AG | AG
BT206| GG | TT |CC | AG | AA BT238| GG | GG |CC | AG | AG
BT207| GC | GG | CC | AG | AG BT239| GG | TT |CC | AG | AG
BT208| GG | GT |CC | AG | AG BT240) GG | GG |CC | GG | AA
BT209| GG | GG | CC | AG | AG BT241| GG | GG |CC | AG | AG
BT210| CC | GG | CC | AA | AG BT242| GG | TT |CC | AG | AG
BT211| GC | GG | CC | AG | AG BT243| GG | GG |CC | AG | AG
BT212| GG | GT | CC | AG | AG BT244| GG | GG |CC | AA | GG
BT213| GG | GT |CC | AG | GG BT245| GG | GG |CC | GG | AA
BT214| GG | GT |CC | GG | AA BT246| GG | GG | CC | AA | GG
BT215| GG | GT |CC | AA | GG BT247| GG | GG |CC | GG | AA
BT216| GG | GT | CC | AG | AG BT248| GG | GG |CC | AA | AG
BT217| GG | GG | CC | AG | AG BT249| GG | TT |CC | GG | AA
BT218| GG | TT | CC | AG | AG BT250) GG | GG | CT | AG | AA
BT219| GG | GG | CC | AA | AG BT251| GG | GT |CC | AG | AG
BT220| GG | GG | CC | AG | AA BT252| GG | GG |CC | AG | AG
BT221| GC | GG | CC | AA | GG BT253| GG | GG | CC | AA | GG
BT222| GG | GG | CC | AA | GG BT254| GG | TT |CC | AG | AG




RAD51 XRCC3 RAD51 XRCC3
Ma |rs180|rs180| rs86 |rs179|rs179 Ma | rs180|rs180| rs86|rs179|rs179

1320 | 1321 |1539| 9794 | 9796 1320 | 1321 |1539| 9794 | 9796
BT255| GG | GT |CC | AG | AA BT287| GG | TT |CC | AA | AG
BT256| GG | GG | CC | AG | AG BT288| GC | GG | CC | AA | AG
BT257| GG | GG | CC | AG | AG BT289| GC | GG | CC | AA | GG
BT258| GG | GG | CC | AG | AG BT290| GC | TT |CC | AA | GG
BT259| GG | GT |CC | AG | AG BT291| GC | TT |CC | AG | GG
BT260| GG | GT |CC | AG | AG BT292| GG | GG |CC | AG | AG
BT261| GG | GT |CC | AG | AA BT293| GC | TT |CC | AG | GG
BT262| GG | GG | CC | AG | AG BT294| GC | GT |CC | AG | AG
BT263| GG | GG | CC | AG | AG BT295| GG | GT |CC | AG | AG
BT264| GG | GG | CC | AG | AG BT296| GC | TT |CC | AG | AA
BT265| GG | GG | CC | GG | AA BT297| GG | GG |CC | AG | AG
BT266| GG | GT |CC | AG | AA BT298| GC | GG | CC | AA | GG
BT267| GG | GT | CT | AG | AG BT299| GG | GT |CC | AA | AG
BT268| GG | GT |CC | AG | AA BT300| GG | GT |CC | AG | AG
BT269| GG | TT |CC | AA | GG BT301| GG | GT |CC | GG | AA
BT270| GC | GG | CC | GG | AA BT302| GG | GT |CC | AG | AG
BT271| GG | GT | CC | AG | AG BT303| GG | GT |CC | AA | GG
BT272| GG | GT |CC | AG | AA BT304| GG | GT |CC | AG | AG
BT273| GG | GT |CC | AG | AG BT305| GG | TT |CT | AG | AA
BT274| GG | GT |CC | GG | AA BT306| GG | TT |CC | GG | AA
BT275| GG | GT | CC | AG | AG BT307| GG | TT |CC | GG | AA
BT276| GG | GT | CC | AG | AG BT308| GG | GG | CC | AG | AA
BT277| GG | GT |CC | AG | AG BT309| GC | GG |CC | GG | AA
BT278| GG | GG | CC | AG | AG BT310| GC | GG |CC | AG | AG
BT279| GG | GT |CC | AG | AA BT311| GG | GG |CC | GG | AA
BT280| GG | GG | CC | AA | GG BT312| GC | GG |CC | AG | AA
BT281| GG | GT |CC | AG | AG BT313| GG | GG | CC | AG | AA
BT282| GG | GT | CC | AA | GG BT314| GG | GG |CC | GG | AA
BT283| GG | GG | CC | AG | AG BT315| GG | GG | CC | AG | AA
BT284| GG | TT |CC | AG | AG BT316| GG | GG | CC | AG | AG
BT285| GG | GT |CC | AA | AG BT317| GG | GG |CC | AG | AG
BT286| GG | GG | CC | AA | GG BT318| GG | GT |CC | AG | AA




RAD51 XRCC3 RAD51 XRCC3
Ma |rs180|rs180| rs86 |rs179|rs179 Ma | rs180|rs180| rs86|rs179|rs179

1320 | 1321 |1539| 9794 | 9796 1320 | 1321 |1539| 9794 | 9796
BT319| GG | GT |CT | AG | AA BT350 GG | GG | CC | AG | AG
BT320| GG | GT |CC | AG | AG BT351| GG | GG |CC | AG | AG
BT321| GC | GT |CC | GG | AA BT352| GG | GG |CC | AG | AG
BT322| GG | GT |CC | AG | AG BT353| GG | GG | CC | AA | GG
BT323| GC | TT | CC | AA | AG BT354| GC | GG |CC | AG | AG
BT324| GC | TT |CC | AG | AG BT355| GG | GT | CT | AG | AA
BT325| GC | TT |CC | AA | AG BT356| CC | GT | TT | AA | AG
BT326| GC | GG | CC | AG | AG BT357| GG | GT | CT | AA | AA
BT327| GG | GG | CC | AG | AG BT358| GC | GT |CC | AA | GG
BT328| GG | GG | CC | AG | AA BT359| GG | GT |CC | AG | AG
BT329| GG | GG | CC | GG | AG BT360| GC | TT |CC | AG | AG
BT330| GG | GG | CC | AG | AA BT361| GG | GG |CC | AG | AG
BT331| GG | GG | CT | GG | AA BT362| GG | GT |CC | AG | AG
BT332| GG | GG | CC | AG | AG BT363| GG | TT |CT | AG | AA
BT333| GG | GG |CC | AG | AA BT364| GG | GG | CT | AA | GG
BT334| GC | GG | CC | AA | AG BT365| GC | GG | CC | AG | AA
BT335| GG | GG | CC | AG | AG BT366| GG | GT |CC | AG | AG
BT336| GG | GT |CC | AA | AA BT367| GG | GG | CC | AA | GG
BT337| GG | GT |CC | AG | AA BT368| GC | GG | CT | AA | AG
BT338| GG | GT |CC | GG | AG BT369| GG | GG | CT | AA | AG
BT339| GG | GT |CC | GG | AG BT370| GG | GG |CC | AG | AG
BT340| GG | GT |CC | AG | AA BT371| GG | GG | CC | AG | AA
BT341| GG | TT |CC | GG | AG BT372| CC | GG |CC | GG | AA
BT342| GC | TT |CC | GG | AA BT373| CC | GG |CC | GG | AA
BT343| GG | TT |CC | AA | AA BT374| GC | GG | CC | AA | GG
BT344| GC | GG | CC | GG | AG BT375| GG | GT |CC | AA | AG
BT345| GG | GG | CC | AG | GG BT376| GG | GT |CC | GG | AA
BT346| GG | GT |CC | AG | AG BT377| GC | GT | CC | AG | AA
BT347| GG | GG | CC | GG | GG BT378| GG | GT |CC | AA | GG
BT348| GC | GG | CC | GG | AG BT379| GG | GT |CC | GG | AA
BT349| GC | GG |CC | AG | AA BT380| GG | TT |CT | AG | AA




