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TOM TAT

Ung thie 1a logi phé bién thir hai trén thé
Qidi, anh hudng dén hang triéu nguoi va gay ra
rat nhiéu truong hop tir vong. \liéc nhdn dién cdc
chi thi di truyén 1a mét trong sé nhitng cach thire
chdan dodn tir sém, QiGp bénh nhdn phdt hién
bénh, ciing nhu nhin dwoc hudng chita tri hop Iy.
Céac nghién ciu gan day cho thdy mét vai diém
da hinh (SNP) ung vién nhw rs10941679 (6 Vi tri
thwong nguon gen MRPS30) c6 mai lién hé cht
ché véi ung thw vii & nguoi chau Au va cac dan
téc khdc. Trong nghién ciru ndy, moi lién hé giita
SNP rs10941679 va ung thu vii ¢ nguoi Viét Nam
da duwoc khdo sat bude dau. Phuwong phdp tam
soat kiéu gen ciia SNP sir dung trong nghién Ciru
nay la phwong phap high resolution melt (HRM).
HRM duwoc thiét ké sir dung phan mém Umelt va
dwoc 16i wu héa b&ng cdach thay doi nhiét do bat
cap méi, ciing nhir nong dé MgCly dé két qua ¢
thé phdn biét 3 dang dwong cong nong chdy ciia
3 kiéu gen cho SNP rs10941679. Piéu kién toi uu

duoC lya chon 13 58 °C va 3,0 mM. Bé mau 100
calching duwoc phan tich kiéu gen cho SNP
rs10941679 bang diéu kién hrm t6i wu. Két qua
phan tich cho thdy tan sé cia allele nguy co 1a
48,5 % trong nhom bénh nhdn ung thu vii va 54,0
% trong nhém nguwoi khéng bénh. Phan tich hoi
quy tuyén tinh giita sie hién dién allele nguy co va
kiéu gen chira allele nguy co véi biéu hién bénh
cho thdy rs10941679 khéng lién quan véi ung thu
vl & nguoi Viét Nam (or = 0,80; 95 % ci = [0,54
- 1,19]; pG = 0,27; pGG/GA = 0,56). Vdi c&
mdu nhé 100 ca/chitg dé tin cdy cia phdn tich
nay chi dat 12,02 %. Pé dat dwoc do tin cdy 90
% cdn sir dung b mau [1én téi 1691 ca/chimg.
Két qua nghién ciru ndy cho thdy khda ndng cia
rs10941679 lién quan dén si phat trién ung thu
vl & nguwoi Viér Nam |& rdt thdp Vi vy chiea can
tdp trung nghién ciru SNP nay trong cac nghién
Citu sdp téi nham Am Kiém chi thi di truyén cho
ung thu vii & ngueoi Viét Nam.

Tar khoa: ung thw vi, MRPS30, rs10941679, High Resolution Melt

MO PAU

Ung thu va 1a loai ung thu phd bién tha 2
trén thé gidi voi khoang 1,67 triéu ca méi duoc
chan doan vao nam 2012 (chiém 25 % tong sé
ung thw) [1]. Pay la loai ung thu phd bién & phu

nit trén ca cac nude phét trién va cac nude dang
phat trién. O Viét Nam, tbc d6 mac ung thu vi da
ting gap 2 lan tir nam 2000 dén nam 2010 [2].
Vao nam 2012, sb ca mic ung thu vi trén ca
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nuée la 11067, cung vé6i 4671 ca tir vong [3].
Thém vao do6, phan 16n phu nit thuong dwoc chan
doan bi ung thu vi khi ¢ giai doan 2 [2], trong
khi & cac nudc phat trién 1a tir giai doan 1 hoic 0
[4]. Do d6, mac du c6 ti 1é mac bénh thip nhung
ti 1€ tr vong & bénh nhan ung thu va tai Viét
Nam lai cao hon so v&i cac nudc phat trién; va do
d6 ciing cho thay rang viéc tim kiém cac phuong
phép chan doan méi va day du hon cho ung thu
vl ¢ nguoi Viét Nam 12 hét stc can thiét.

C6 rat nhiéu yéu té da duoc xac dinh ¢ lién
quan dén sy hinh thanh va phat trién cta ung thu
v nhu yéu td tudi tac, gigi tinh, 16i séng, moi
truong, ... Trong sé d6, mac du chi chiém tir 5 —
10 % s trudong hop méc ung thu va [5] nhung
yéu t6 di truyén lai c6 thé dugc st dung cho viéc
chan doan va phat hién bénh tir rat sém, gép phan
giam ti 1é tir vong va dinh hudng cho cac diéu tri
trang dich. Cac diém da hinh (SNP — Single
Nucleotide Polymorphism) hién dién trén cac gen
tham gia vao su diéu hoa va phét trién cua ung
thu va dang 1a d6i twong rat duoc quan tdm bai
tac dong cua nd va cac haplotype giita cac SNP
d6i voi sy phét trién ung thu va [6].

Mot trong sé nhitng SNP nhay cam véi ung
thu v dang dugc quan tam 1a rs10941679 (A>G)
hién dién ¢ thuong ngudn gen tién-apoptosis
MRPS30 (mitochondrial ribosomal protein s30)
[7, 8]. SNP nay d4 dugc nhan thiy c6 lién quan
dén ung thu v & cac quan thé nguoi chau Au va
M¥, véi kha nang lam gia tang ung thu tir 1,12 —
1,19 1an [9, 10]. SNP nay ciing cho thiy c6 su
lién quan chat ch& dén cac khéi u duong tinh voi
progresterone receptor [11] va ngudi co dot bién
BRCAZ2, cht khéng phai trén nhiing nguoi c6 dot
bién BRCAL [12]. Mac dd vay, rs10941679 lai
khong cho thay c6 su lién hé véi ung thu vii &
quan thé nguoi Trung Quéc [13, 14] va My gbc
Phi [15]. Nhiing nhan dinh trén cho thiy rang
méi lién hé giita rs10941679 va ung thu va 1a dic
trung cho ting quan thé, dan toc; va do do ciing
cho thiy viéc phan tich méi lién hé cua né voi

ung thu v ¢ timg quan thé riéng biét, nhu nguoi
Viét Nam 1a hét sirc can thiét.

Phuong phap High Resolution Melt (HRM)
d4 duoc sir dung trong viéc tim soat kiéu gene
caa SNP trong mot s6 nghién ciru trude day [16,
17] va cho thay nhiéu wu diém so véi cac phuong
phap khac bai tinh nhanh, nhay, hiéu qua va tiét
kiém [18]. Py la mot phuong phap xac dinh
kiéu gen véi do phan giai cao, ¢ thé phan biét
duoc cac trinh ty DNA chi khac nhau mot
nucleotide dwa vao két qua phan tich nhiét do
néng chay (Tm) cua san pham PCR, trong d6, do
dic hiéu ciing nhu sy tach biét cia cac duong
cong néng chay dai dién cho cac kiéu gen cua
SNP Ia cac thdng sé quan trong nhat, quyét dinh
dén két qua phan tich kiéu gen.

Trong nghién ctu ndy, ching tdi tién hanh
t6i wu héa phwong phap HRM nham tim soat
kiéu gen cua rs10941679 trén bo mau 100
ca/ching va phan tich méi lién hé cua SNP nay
V6i ung thu vi & nguoi Viét Nam.

VAT LIEU - PHUONG PHAP
Thu nhan miu va tach chiét DNA bj gene tir
ma&u toan phan

Trong nghién ctu nay, ching téi thu nhan
mAau mau cho nghién ctu tir Bénh vién Ung budu
thanh phé Ho Chi Minh. Cac mau mau ung thu
v dugc thu nhan tir cac bénh nhan da duoc chan
doan c6 khéi u 4c tinh trong vi & khoa ngoai 4.
Trong khi d6, cac mau mau khdng bénh dugc thu
nhan & khoa ngoai 6 tir nhimg nguoi duoc chan
doan khong méc ung thu vi. Mau méu sau khi
thu nhan s& dugc van chuyén vé& phong thi
nghiém va bao quan & -20 °C. Cac mau méau dugc
thu nhan va tién hanh xu ly voi sy dong thuan
clia nguoi cho mau.

DNA bo gen duoc ly trich tir té bao méu
bang phwong phiap mudi theo quy trinh cua
Nguyén Thi Hué va cs (2012) [19] véi mot sb
diéu chinh nhu sau: 500 uL mau cing véi 1,5 mL
cell lysis buffer dugc cho vao trong eppendorf roi

Trang 6



TAP CHi PHAT TRIEN KH&CN, TAP 19, SO T4 - 2016

tién hanh vortex va u & nhiét do phong trong 10
phdt. Sau d6, dung dich huyén phu nay duoc ly
tm 10000 rpm trong 3 phut dé thu nhan phan
can (pellet) dudi day. Tién hanh lap lai cac budc
trén thém 2 lan cing voi 1 mL cell lysis buffer dé
thu nhan phan can da loai bo hoan toan mang té
bao va cho bd sung vaoi 300 pL nucleic lysis
buffer. Huyén phu trén duoc u trong 10 phdt & 37
°C va tiép tuc duoc bd sung véi 100 pL NaCl 5
M va 600 pL chloroform. Tién hanh ly tam
10000 rpm trong 5 pht va thu nhan dich néi c¢6
chira DNA qua eppendorf méi. B sung 1000 L
ethanol 100 % vao eppendorf trén, dao déu va ly
tAm 13000 rpm trong 5 phut & 4 °C. Loai bo phan
dich ndi rdi bé sung 700 pL ethanol 70 %, dao
déu va tiép tuc ly tam 13000 rpm trong 5 pht & 4
°C. Sau do, loai bo phan dich néi va lam kho
eppendorf ¢ 55 °C trong 30 phat. Thém 50 L
nudc phan tir vao trong eppendorf va dung dich
chira DNA trén duoc bao quan ¢ -20 °C. DNA
sau tach chiét s& duoc xac dinh ndéng do va do
tinh sach bang cach do gia tri OD2/OD2go Vi
may Nanodrop. cac mau DNA cé gia tri tri
OD260/ODgg tir 1,7 — 2,0, va né)ng d6 > 10 ng/uL
dugc chon lya cho phan tich HRM.
Thiét ké moi cho ky thuat HRM phan tich
SNP

Moi str dung cho phan tich HRM duoc thiét
ké dya trén phan mém  Primer3plus
(http:/Aww.bioinformatics.nl/cgi-bin/primer3
plus/primer3plus.cgi) va kiém tra do6 dic hiéu
bang phan mém Primer-blast
(http:/Aww.ncbi.nlm.nih.gov/tools/primer-blast/)
ciing nhu sy hinh thanh cAu tric bac 2 tir phan
mém Oligoanalyzer 3.1 (http://sg.idtdna.com
/calc/analyzer). Cudi cling, cac cap mdi (mg vién
s& duoc sir dung dé du doan két qua HRM voi
ndng d6 MgCl; tir 2,0 — 3,5 mM bing phan mém
Umelt hets
(https://www.dna.utah.edu/hets/umh.php).  Cép
mdi cho két qua du doan dudng cong ndng chay
(Melting curve) ciia 3 kiéu gen vai sy tach biét rd

rang nhat s& duoc chon dé sir dung cho cac thi
nghiém tiép theo.

Tim c&c miu chirng va t6i wu diéu kién PCR
HRM

Dé dam bao san pham khéch dai c6 du lwong
sir dung cho HRM, trugc tién cac cap mdi duoc
lya chon duogc téi wu nhiét d6 bét cip Ta bang
phuong phap PCR. Phan ung PCR duoc tién
hanh véi téng thé tich 1a 25 pL, bao gém: 12,5
L Toptaq Mastermix 1, 0,5 uL cho mi loai moi
nguoc va mdi xubi 0,2 um, 1 uL DNA 50 ng/uL,
va 10,5 pL dH,0. Chu trinh nhiét PCR duoc tién
hanh nhu sau: 94 °C trong 1 phut; theo sau boi 40
chu ky bao gém 94 °C trong 30 gidy, gradient Ta
56 — 64 °C trong 30 gidy, 72 °C trong 60 gidy; va
cudi cuing 1a 72 °C trong 60 gidy. san pham PCR
duoc kiém tra bang dién di 90 V, 30 pht trén gel
agarose 1,5 % nham kiém tra kich thudc san
phim muc tiéu, ciing nhu su hién dién cua céc
san pham phu.

Sau khi dé t6i wu nhiét do bt cap, chung toi
tién hanh HRM cho mét s mau DNA ngau nhién
v6i nhiét do bat cap da duoc téi vu trude do va
néng do MgCl, dugc lya chon tir phin mém
Umelt, nham tim kiém 3 dang dwong cong néng
chay dai dién cho 3 kiéu gen (dong hop tir dot
bién, dong hop tir binh thuong, di hop ti). phan
g HRM duoc tién hanh vai tong thé tich 6 L,
bao gom: 3 pL Lightcycler ® 480 high resolution
melting dye 1x 0,12 pL cho mdi loai mdi ngugc
va mdi xubi 0,2 pm; MgCl, 2,0 — 3,5 mm tly
thuoc két qua duy doan umelt, 1 pL DNA 30
ng/pL va dH20 cho du 6 pL. Chu trinh nhiét cho
phan tng HRM dugc tién hanh nhu sau: 95 °C
trong 300 gidy; theo sau bai 40 chu ky bao gom
95 °C trong 30 gidy, 30 gidy voi nhiét do bt cap
da lya chon, 72 °C trong 30 gidy (doc tin hiéu 1
1an); theo sau bai cac budc 95 °C trong 90 gidy,
40 °C trong 60 gidy, 65 °C trong 30 giay, 95 °C
(doc tin hiéu lién tuc) va lam nguoi véi 37 °C
trong 30 gidy.
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Cac miu DNA tung vién dua trén két qua
HRM s& duoc giai trinh tu nham xac dinh chinh
xé4c kiéu gene cua mau DNA bing phuong phap
giai trinh ty dong. Chlng t6i tién hanh khuéch dai
mot doan DNA dai 319 bp v6i moi xudi (5’-
GTGTGTGAATGAAGGCGGTTTCCA-3") va
moi nguoc (5’- GCTAAACCTG
AATGCAGCAAAATAGCA-3).
pham PCR duoc giai trinh ty tai trung tim nghién
ciru OUCRU bang thiét bi giai trinh ty dong ABI
3130. Két qua giai trinh ty s& duoc phan tich
bang phan mém Sequencing Analysis 5.3.

Sau khi da c6 dugc 3 mau DNA dai dién cho
3 kiéu gen, ching tdi tién hanh téi wu phuong
phap HRM duya trén kha niang co thé phan biét
dugc 3 kiéu gen dai dién cua SNP. Phan tng
HRM dugc tién hanh véi cac diéu kién da sir
dung trudc d6 trong budc tién hanh HRM trén
cac mau DNA ngau nhién, voi nong do MgCl,
duoc khao sét tir 2,5 — 3,5 mM. Diéu kién MgCl,
sau khi dwoc t6i wu s& duoc sir dung cho budc
xac dinh kiéu gene bang phuong phap HRM.

Sau do6 san

TAm soat va wéc tinh tan s6 kiéu gen va alen

100 mau DNA tir bénh nhan ung thu va va
100 mau DNA tir ngudi khdng mac bénh s& duoc
xéc dinh kiéu gene bang phuong phap HRM cling
v6i 3 mau ching va 1 mau chang am (H20). Dua
vao hinh dang duong cong néng chay dai dién
cho 3 kiéu gene cua cdc mau ching, cac mau
DNA v¢i cac duong cong nong chay déc trung sé
dugc xac dinh kiéu gen cua ching. Tan sé kiéu
gen va alen cua SNP rs10941679 (A/G) trong
timg nhom dbi tuong bénh va khong bénh duoc
tinh toan dva trén cong thirc sau:

TAn s6 1 loai kiéu gen

_ S6 ca thé mang kiéu gene do

Téng sb ca thé
2.AA + AG
2.AA+AG+ 2.GG

Tinsbalen A =

Phan tich méi lién h¢ giira SNP rs10941679 va
ung thw vi

Trong cac nghién ciu ca/chtng vé di truyeén,
phan tich Hardy-Weigberg (HW) cho mau ching
(khéng bénh) thuong duoc tién hanh trude khi
phan tich méi lién hé dé phat hién 15i trong qué
trinh xac dinh kiéu gene [20]. Do dé, trong
nghién ciru ndy, cac miu ching ciing duoc tién
hanh phan tich HW nhiam dam bao sy chinh xéac
trong qué trinh phan tich kiéu gen, ciing nhu sy
chon lwa mau nghién cau. Sau khi kiém tra su
can bang HW, chlng t6i tién hanh phan tich méi
lién hé gitra cac diém da hinh va ung thu via bang
céch so sanh sy xuét hién cua cac allele hay kiéu
gene nguy co trong 2 nhom ddi tugng nghién ciu
bénh va khong bénh; sau do s& tién hanh tinh xéac
suit thong ké theo hdi quy tuyén tinh dé xac dinh
su trong quan cia viéc Xuat hién cac yéu té nguy
co va su xuat hién bénh. Bé dat duoc d6 chinh
X&c cao nhat trong phan tich hoi quy tuyén tinh,
ciing nhu sy can bang HW, ching tdi sir dung
phan mém Stata 12.

Két qua phan tich HW dua vao gia tri P-
value, v6i P > 0,05 cho thay quan thé nghién cau
nam trong can bang HW. Két qua phan tich mdi
lién hé di truyén dya vao gia tri P-Value cua kiém
dinh hdi quy tuyén tinh, vai P < 0,05 cho thay két
qua phan tich c6 y nghia vé mat théng ke.

U6 tinh d9 tin ciy va c& miu sir dung

Trong cac nghién ctu di truyén quan thé, c&
mau st dung 1a yéu té anh huong dén do tin cay
cua két qua nghién cau. Viéc sir dung ding c&
mau s& mang lai do tin cay cao va tiét kiém duoc
kinh phi thuc hién. Trong nghién ciru nay ¢& mau
dugc 4n dinh 12 100 ca/chimg dé phan tich budc
dau mai lién hé cua SNP rs10941679 va ung thu
vl & ngudi Viét Nam. Sau khi dé c6 cac thong tin
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vé su phan bé kiéu gen trong quan thé, ching toi
tién hanh u6c luong do tin cdy cuna két qua
nghién ciru va du doan ¢& mau thich hop cho céc
nghién ctu sau hon trong twong lai bang phan
mém phan tich cua Philippe Glaziou
(http://sampsize.sourceforge.net/iface/s3.html).
KET QUA
Thiét ké mdi

Cac cap moi dugc thiét ké cho phan tich
rs10941679 dua vao trinh tw DNA c6 chira SNP

trén NCBI (Hinh 1); dong thoi, trinh ty san pham
khuéch dai ciing khong chira cac SNP khéc véi
tan s6 > 1 %. Cap mai da thiét ké duoc trinh bay
chi tiét & Bang 1. Cap mdi nay khi dwoc kiém tra
bang phan mém Primer-BLAST cho thay c6 su
dic hiéu cao, véi duy nhat 1 san pham muc tiéu
duoc khuéceh dai. Bén canh do, ciu tric bac 2 tur
c4c cap moi khong bén virng khi du doan voi
phan mém Oligo Analyzer, véi gi4 tri Tm cao
nhét cua cac san pham bac 2 nay 1a 35,4 °C va gia
tri AG cao nht Ia -6,21 kcal/mole.

|4 705,358 |4 725, 4 [44.788.418
TTTTTATTGACT&T 6 A A A G A A C A C A G C AR
A A A A A T A A C T G A T A CTTTCTTGTGTCGT

(WE] H
rs18941673 A/E
(] 0|
rs199413?%@ rSEFEII93E! B AT
rsE4p4BaRET B A/G
Hinh 1. Vi tri cua SNP rs10941679 trén bo gene
Béng 1. Mdi duing cho phén tich HRM
Mbi Trinh tu Tm | Cfitw | San
dai pham
Xubi AATGCCAGTAAAATGTGGGATGCT 67.3 24 bp 90 b
Nguoc TCGGTTGGGCTGTAAGATAAAAATA 64.5 25 bp P
AATGCCAGTAAAATGTGGGATGCTTTTTATTGACTATGGAAAGAACACAGCATAAAAA
AAGCAAATATTTTTATCTTACAGCCCAACCGA

Du doan két qua HRM

Sau khi dé c6 thong tin vé& cap mdi, cac san
pham khuéch dai cho mdi SNP d4 duoc du doan
su hinh thanh 3 dang duong cong néng chay dai
dién cho 3 kiéu gen trén Umelt. Két qua du doan
tai didu kién ban dau (2,0 mM MgCl, 0 %
DMSO) cho thay cac san pham khuéch dai c6 3
dang dudng cong nong chay riéng biét twong ung
vai 3 kiéu gene AA, AG VA GG (Hinh 2). Trén
biéu d6 Normalized Melting Curves (Hinh 2A)
kiéu gen di hop tir dwoc hién thi biang duong
cong mau do va cit dudng cong doéng hop tir thir

nhét khi ting dan nhiét do; dudng cong dong hop
tir thir 2 c6 nhiét @6 tach mach cao hon va khong
cat 2 duong cong néng chay trén trong khoang
nhiét d6 tach mach caa san pham. Véi biéu do
Normalized Melting Peak (Hinh 2B), dwong di
hop tir ¢6 2 dinh néng chay khong tuong xung,
trong khi d6, 2 dudng dong hop tir chi c6 mot
dinh néng chay. Tai diéu kién ban dau duoc khao
st trén Umelt, cac kiéu gen cua rs10941679 van
chua c6 su tach biét ro rang, do dé, cac ndng do
MgCl, vd DMSO da dugc khao sat nhiam cai
thién su tach biét cua cac dang duong cong nong
chay cho 3 kiéu gen cia SNP trong nghién ciu.
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Hinh 2. Du doan dudng cong néng chay clia san phim PCR chira cac SNP 1510941679 voi didu kién ban dau. A)
Normalized Melting Curves; B) Normalized Melting Peaks

Duya vao cac nghién ctru da tién hanh, ciing
nhu dé nghi caa nha san xuit MasterMix HRM
duwgc st dung trong nghién ctu nay, ching toi
khao sat anh huong cua néng d6 MgCly tir 2,0
dén 3,5 mM dbi véi sy phan biét caa 3 dang
duong cong néng chay. Két qua phan tich trén
Umelt cho thay tai cac nong d6 MgCl, khao sét,
hinh dang cua cac duong cong nong chay dai
dién cho 3 kiéu gen déu c6 sy twong dong (Hinh
3). Bén canh d6, khoang nhiét @4 nong chay tir 2
dinh cua kiéu gene ddng hop tr déu cach nhau
0,4 °C. Mic du vay, sy tach biét cua 3 nhom kiéu
gen ciing twong ddi rd rang, vai khoang nhiét do
tdch mach 1a 78 — 86 °C, phu hgp véi phuong
phap HRM. Do dé, ndng d6 2,0 mM MgCl, duoc
lya chon cho phéan tich HRM tiép theo nham tiét
kiém luong MgCl, st dung.

V6i ndng d6 MgCl, 1a 2,0 mM dé duogc lya
chon trong thi nghiém trudc, 3 nong d6 DMSO (0
%, 5 % va 10 %) dugc khao sit & xem anh
huong cua ching dbi voi su phan biét cua 3 kiéu
gen khi phan tich HRM bang phan mém Umelt.
O céac nong do duoc khao sat, DMSO dugc nhan
thdy khong c6 tac dong dén su tach biét cua 3
dang duong cong néng chay cho 3 kiéu gen cua
rs10941679 (Hinh 4) ma chi lam giam nhiét d6
Tm cua san pham PCR. Nhu vay, DMSO khéng
c6 anh huong dén sy tach biét cua 3 kiéu gene, va
do d6, khong can st dung cho cac phan tich
HRM tiép theo.

Nhu vdy, diéu kién thich hop cho phan tich
kiéu gene cia SNP rs10941679 bang phuong
phap HRM d4 dugc x4c dinh dya trén phan mém
Umelt, véi nong d6 MgCl, 13 2,0 mM va 0 %
DMSO.
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N A

2,5mM

- GG

Hinh 3. Dy do4n dudng cong néng chay cia san phdm PCR chira SNP rs10941679 theo khuynh d6 ndng do
MgCI2. A,C,E,G: Normalized Melting Curves; B,D,F,H: Normalized Melting Peak
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Hinh 4. Du doan dudng cong néng chay ctia san phim PCR chira rs10941679 theo khuynh d6 ndng 6 DMSO.
A C,E,G: Normalized Melting Curves; B,D,F,H: Normalized Melting Peak

T6i wu héa HRM - PCR

Dya vao nhiét 6 Tm cua cap moi da thiét
ké, ching toi tién hanh phan tng PCR theo
khuynh d6 nhiét d6 tir 56 — 64 °C dé tim ra nhiét
d6 bat cap téi wu cua cap mdi nay. Két qua dién
di trén gel agarose 1,5 % cho thy san phdm muc
tiéu dd duoc khuéch dai thanh cong vai vach san
phiam PCR nam lan can vi tri 90 bp trén thang
DNA chuéan va khéng xuét hién san phiam phuy,
cho thay cap mdi duoc lya chon c6 do dic hiéu
rat cao (Hinh 5). Trong khoang nhiét dé dwoc
khao sét, cac vach co d6 sang cao nhat & nhiét do
56 — 58 °C, giam dan tr nhiét do 60 — 62 °C va
mét hin & nhiét do 64 °C. Bé dam bao lwong san
pham duoc khuéch dai, ciing nhu d6 dic hiéu cua

phan tng, ching tdi lra chon nhiét do bat cap
moi t6i wu 1a 58 °C.

Bat dau t6i wu hoa diéu kién HRM trong thuc
té bang diéu kién da téi wu in silico, két qua phan
tich trén 1 mau DNA tai nong d6 2,0 mM MgCl,
cho thay khong cé su xuat hién cua san pham
PCR (dit liéu khong trinh bay). Khi ting nong do
MgCl, 1én 2,5 mm va 3,0 mM, ching tdi thiy c6
su Xuit hién caa san pham khuéch dai va cac dinh
néng chay (Hinh 6). Nong d6 3,0 mm MgCl; cho
gid tri Ct thap hon (Hinh 6A) va luong san pham
khuéch dai nhiéu hon (Hinh 7) so véi tai nong d6
2,5 mM; do d6 3,0 mM MgCl; duoc lya chon cho
phan tich HRM cho cac thi nghiem ké tiép.
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Hinh 5. San phdm khuéch dai cia SNP rs10941679 trén gel agarose 1,5 %. 1) Thang DNA 100bp; 2-6) Nhiét d6 bt
cip & 56 °C, 58 °C, 60 °C, 62 °C va 64 °C

Fluoresa:

0.0 200 600 SO0 1200 4300 1800 2100 2400 2700 3000 3300 600 2S00
Cyce v
B 25,83 25,8

TN

- =2.5mM

—3.0mM

7250 7320 7350 7400 7440 7420 7320 7350 75.00 75.40 7550 7720

Terperature

Hinh 6. Phan tich sy khuéch dai (A) va dinh néng chay (B) ctia san phdm PCR

Hinh 7. San phdm khuéch dai cia SNP rs10941679 trén gel agarose 1,5 % theo nong d6 MgClz 1) Thang DNA 100
bp; 2) 2,5 mM MgClz; 3) 3,0 MM MgCl2
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Dé xac dinh 3 mau chung dai dién cho 3 kiéu
gen cua cac SNP muc tiéu, ching t6i tién hanh
phan @ng hrm cho vai mau DNA ngau nhién véi
nhiét d6 Ta va ndng d6 MgCl, d4 duoc lya chon
trudc d6. Sau khi phan tich 8 mau DNA, chung
toi thu nhan duoc 3 dang duong cong nong chay
tach biét rd rang (Hinh 8). V&i hinh dang duong
cong néng chay cé 2 dinh, dudong cham trong
biéu dd6 Normalized Melting Peak (Hinh 8B) c6
kha ning rit cao chinh 1a duong di hop tir AG.
Nhan dinh trén ciing dwoc cang cb thém & biéu
d6 Normalized Melting Curves véi hinh dang
duong cong cham cét duong cong gach va duong
cong lién khi ting dan nhiét do (Hinh 8A). Tur
nhitng du doan trén Umelt, duong cong gach cé

v v i i R
Temrin

MR TE OTE R MR ORD N RN ORH ORROTH M
Tespetne

thé 1a kiéu gen AA cho SNP rs10941679 (A/G).
Bén canh d6, dudng cong lién duoc nhan thiy cé
nhiét do tach mach cao nhat, ddng thoi hién dién
v6i 1 dinh néng chay duy nhat dwoc du doan 1a
kiéu gen GG. Khoang nhiét do cach biét cua 2
duong cong gach va duong cong lién 1a 0,7 °C,
thay vi 0,4 °C nhu da duoc du doan trude do trén
Umelt. Cac nhéan dinh trén ciing dwogc phan anh
thong qua biéu db different plot (Hinh 8C) voi
duong cong lién ludn duy tri cuong do huynh
quang cao nhét trong khoang nhiét d6 tach mach,
va duong cong cham duoc du doan 1a kiéu gen di
hop tir c6 cuong d6 thay ddi tir thap dén cao so
véi duong cong gach.

ER IR R R T U R L

Tz

£
Hinh 8. Thuc hién HRM véi 8 mau ngu nhién. A) normalized melting curves; B) normalized melting peak; C)
different plot

3 mau DNA ung vién dai dién cho 3 dang
duong cong nong chay da dwgc giai trinh tu
nham xac dinh kiéu gen cua ching. Ciap moi
dugc sir dung cho giai trinh ty ciing duoc thiét ké
dwa trén phan mém Primer3Plus va kiém tra do
dic hiéu bang phan mém Primer-Blast. Két qua
giai trinh ty cho thdy 3 mau DNA tung vién c6 3
kiéu gen khac nhau, twong tng véi 3 dang duong
cong néng chay tu phan tich HRM truge dé
(Hinh 9). Tai vi tri da hinh coa mau dugc du
doan c6 kiéu gen AA 1a 1 dinh huynh quang cua
nu A; dong thoi, mau c6 kiéu gen GG ciing dugc
xac nhan voi 1 dinh huynh quang G tai vi tri nay.
Mau DNA duoc du doan mang kiéu gene AG c6
2 dinh huynh quang cia A va G trung lap tai vi
tri SNP.

Sau khi d4 xac nhan dwoc 3 mau chuang,
ching t6i tién hanh téi uu néng d6 MgCl, ¢ budc
cudi cng nham tim ra diéu kién dé 3 dang duong

cong néng chay tach biét rd rang nhat. Cac maiu
DNA dai dién cho 3 kiéu gen cua rs10941679
dugc khao sat sy tach biét véi ndng do MgCl, tir
2,5-3,5mM (Hinh 10). Vi ndng do 2,5 mM, ba
dang duong cong néng chay c6 su trang lap trong
nhiéu giai doan cia qua trinh tach mach (Hinh
10A,B,C). O nong do 3,5 mM, khoang céch giira
2 dinh AA va GG 1a 0,6 °C, thap hon 0,1°C so
Vi ¢ nong d6 3,0 mM (Hinh 10 E,H). Bén canh
do6, tai ndng d6 3,0 mM, hinh dang cua duong
cong nong chay cho kiéu gen AG c6 su tach biét
rd rang nhat so véi kiéu gen AA va GG. Do do,
nong d6 3,0 mM MgCl, 1a ndng d6 tbi wu cho
phan tich HRM caa SNP rs10941679. Pdng thoi,
khoang nhiét @6 tach mach ciing duoc xac dinh
tai ndng do nay trong khoang 72 — 78 °C. Thong
tin trén gitp tiét kiém thoi gian tién hanh phan
tich HRM trong céc budc phia sau.
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Hinh 9. Xac nhan 3 kiéu gen ciia SNP rs10941679 tir 3 mu DNA (g vién
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Hinh 10. Téi vu ndng do MgCIz cho phén tich HRM rs10941679. A,D,G) Normalized Melting Curves; B,E,H)
normalized melting peak; C,F,I) Different plot

Nhu vay, cac didu kién tdi wu cho phén tich
kiéu gene cia SNP rs10941679 bang phuong
phap HRM da dwoc x&c nhan, véi cac thong sd
nhu sau: Thanh phan phan tng HRM bao gom:
LightCycler®480 High Resolution Melting Dye
1X; mdi xudi va mdi nguoc 0,2 uM mdi loai;
DNA 30 ng; MgCl; 3,0 mM; H2O cho du 6 pL.
Théng sb chu trinh nhiét HRM nhu sau: 95 °C
trong 300 gidy; tiép theo bai 40 chu ky bao gom:
95 °C trong 30 giay, 58 °C trong 30 giay, 72 °C
trong 30 gidy; tiép theo bai 1 chu ky HRM bao
gom: 95 °C trong 90 gidy, 40 °C trong 60 gidy, 72
°C trong 30 gidy va doc lién tuc & 78 °C; két thiic
bang budc lam ngudi & 37 °C trong 30 gidy.

Tam soat kiéu gene va alen cia rs10941679

200 mau DNA d3 dugc xac dinh kiéu gene
bang phwong phap HRM d4 téi wu trude do, bao
gom 100 mau DNA tir ngudi mic ung thu va va
100 miu DNA ngudi khéng méc bénh. Két qua
phén tich cho thdy 200 mau DNA trén phan bd
vao 3 dang duong cong néng chay dai dién cho
ba kiéu gen; dong thoi khdng ¢ su xuat hién cua
c&c dang duong cong ndng chay khac (Hinh 11).
Tan s allele nguy co G trong quan thé ngudi
bénh ung thu va chiém 48,5 %; trong khi d6 &
quan thé nguoi khong méc bénh 1a 54,0 % (Bang
2).
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Hinh 11. Két qua xac dinh kiéu gen cua rs10941679. A) Normalized Melting Curves; B) Normalized Melting Peak;
C) Different Plot (1) AA; (2) GG; (3) AG

Bing 2. Két qua xac dinh kiéu gen cua rs10941679

Nh6m Kiéu gen Alen H;N
AA AG A G

Bénh 29 % 45 % 26 % 51,5% 48,5% -

Chung 23% 46 % 31% 46,0 % 54,0 % 0,46

HWP : muc ¥ nghia cin bang quan thé Hardy-Weinberg

Phan tich méi lién hé giira rs1094167 va
bénh ung thu vi

Phan tich HW trén nhém mau ching c6 gia
tri P 12 0,46 (Bang 2) cho thay tan s kiéu gen va
allele cia SNP rs10941679 duy tri 6n dinh qua
c4c thé hé. Nhu vay, viéc phan tich méi lién hé
gitta SNP trén va ung thu vii ¢6 thé duoc tién
hanh phan tich véi d6 chinh xac cao. Do su dong
gop cua alen mang nguy co thip hon & nhom

bénh va nhiéu hon & nhém ching so vai allele
khong mang nguy co, nén gia tri OR khi phén
tich trén alen 13 0,80 (Bang 3). Tuy nhién, két qua
nay lai khéng c6 ¥ nghia v& mit thong ké (Ps =
0,27). Bén canh d6, kiéu gen cua diém da hinh
trén ciing khong cho thay c6 sy lién quan dén ung
thu vi & nguoi Viét Nam (PGG/GA = 0,56). b6
tin cay (power) cta nghién ctu cing dwgc Xxac
nhan vai 12,02 %.

Biéng 3. Phan tich méi lién hé giita SNP rs1041679 va ung thu vii

Tan s allele (%)**
* 0,
Allele NRGm benh Nhom chimg OR [95% ClI] Pc Pceica Power
G/A 48,5 54,0 0,80 [0,54 - 1,19] 0,27 0,56 12,02 %
* Allele mang nguy co/ allele wild-type; ** Tan s allele nguy co
Ps va PGG/GA dugc tinh toan duya vao hoi quy tuyén tinh
Bang 4. Udc lugng ¢& mau (ca/ching)
Tan sé allele mang nguy co OR D0 tin ciy
G trong nhdm chiing 70 % 80 % 90 %
54,0 % 0,8 994 1264 1691
U6c lwong c& miu sir dung
Pé khing dinh mdi lien quan gita V& chic ning sau nay. Udc luong sé lugng mau

rs10941679 véi ung thu va & nguoi Viét Nam
mot ¢ mau Ion hon can dwoc phan tich nham
cung cap thong tin cho viéc nghién ciru sdu hon

ca/chiing dua theo théng sé vé tan sé (54 %)
va OR (0,8) d4 budc dau tim thay trong nghién
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ctu ndy. Két qua cho thay dé dat duoc d6 tin cay
tir 80 % tro Ién thi s6 luong mau phai trén 1000
(Bang 4). Bé chiung minh rang két qua vé mdi
lién quan nghich cia SNP nay va bénh ung thu
vl & ngudi Viét Nam trong ctiru nay la chinh xac
dén 90 % thi s6 mau phai 1én dén 1691 ca/ching.
THAO LUAN

Trong nghién ctu ndy, ching tdi tién hanh
khao sat budc dau mdi lién hé gitra rs10941679
va bénh ung thu vii & ngudi Viét Nam véi cong
cu tam soat kiéu gen 1a phuong phap PCR HRM.
Pay 1a mot phwong phap xac dinh kiéu gen voi
d6 phan giai cao, cd thé phan biét dugc céc trinh
tw DNA chi khac nhau 1 nucleotide dwa vao két
qua phan tich nhiét do nong chay (Tm) caa san
pham PCR. Cip mdi duoc sir dung trong nghién
ctru nay cho san pham khuéch dai c6 chiéu dai 90
bp. Day 1a kich thudc thich hgp cho phuong phap
HRM. B¢ dai cua san pham PCR anh huong rat
Ién dén kha nang phan biét ba kiéu gen. Véi chi 1
nucleotide khéac biét tai vi tri da hinh, san pham
PCR cang dai thi ti I¢ khac biét dong gop vao
tong Tm cua san pham cang khéng dang ké, do
d6 gay kho khan trong viéc phan biét duong cong
néng chay cua ba kiéu gen. Bén canh do, d6 dac
hiéu va su hinh thanh cac cau trdc tha cip cua
mdi ciing anh huong két qua phan tich kiéu gen
v6i HRM. Néu c6 su hién dién cua san pham
khéng dac hiéu hoic cac ciu trdc thir cip cua
mdi, duong cong néng chay dai dién cho ba kiéu
gen cua SNP sé& khdng con chinh xac.

MgClI, la (cofactor) déng yéu té cua enzyme
Taq polymerase trong qua trinh kéo dai mach;
dong thoi gitp 6n dinh mach DNA bang lién két
ion voi cac gbc phosphate trén mach, tir d6 giap
qua trinh tach mach khi tdng nhiét do & budc
HRM dién ra 6n dinh hon [21]. DMSO la tac
nhan héa hoc véi kha ning pha vo lién két
hydrogen gitra guanine va cytosine, tr d6 lam
giam Tm caa doan DNA [22]. Hai nhan té nay
thuong duoc st dung dé thir nghiém du doan
diéu kien HRM cho cac cap mdi thiét ké. Véi

nhan dinh ban dau vé diéu kién téi wu cia
phuong phap HRM in silico, nong d6 2,0 mM
MgCl; va 0 % DMSO duoc lwa chon. Tuy nhién,
trong diéu kién in vitro, 3,0 mM lai 12 ndng do tdi
wu cho sy tach biét rd rang nhat cua 3 dang
duong cong nong chay dai dién cho 3 kiéu gen
cta rs10941679. Mic du diéu kién du doan co
khéc biét voi didu kién thyuc té nhung phin mém
Umelt 1a cdng cu hé tro dic luc cho viéc bat dau
t6i wru diéu kién thyc té, giup giam sé luong phan
g ti wu trong mét s6 truong hop.

Két qua tam soat kiéu gen cua rs10941679
cho thiy alen nguy co G xuét hién thudng xuyén
hon & nhém chting véi 54,0 %, nhung lai it xuat
hién hon & nhom bénh (48,5 %), va do do, OR
phan tich trén allele mang gia tri la 0,80; tuy
nhién, két qua nay lai khong c6 y nghia vé mat
thong ké (P = 0,27). Thém vao do, kiéu gen
ciing khong cho thdy c6 sy twong quan véi ung
thu vii (Pee/ea = 0,56).

SNP rs10941679 (A/G) hién dién & thuong
ngudn gen MRPS30, (gen tham gia vao qua trinh
apoptosis cua té bao) [7, 8], d& dwoc nhan thiy c6
lién quan dén ung thu va ¢ cac quan thé ngudi
M§¥ va Chau Au [9, 10]. Trong nghién ciu cua
Stacey va cs (2008) trén 5028 bénh nhan ung thu
vl va 32090 ngudi khdng mic bénh tai Chau Au,
allele G cua rs10941679 dwoc nhan thiy c6 lién
quan chat ché véi ung thu via (OR=1,19; 95 % CI
= 1,13 - 1,26; P = 2,9x10%) [10]. Méi lién hé
cua SNP trén véi ung thu v cling dwoc xac nhan
thong qua nghién cau cia Campa va cs (2011)
trén 8576 bénh nhan va 11892 ngudi khdng méc
bénh & quan thé ngudi My va Chau Au
(OR=1,12; 95 % CI = 1,07 - 1,17; P = 5x107)
[9]. rs10941679 ciing cho thiy c6 lién quan chat
ché dén céc khéi u dwong tinh véi PR (OR=1,16;
95 % Cl = 1,12 — 1,20; P= 10x10"8) [11] va
ngudi co dot bién BRCA2 (OR = 1,09; 95 % CI =
1,01 - 1,19; P = 0,032), chu khdng phai trén
nhimg ngudi c6 dot bién BRCA1L [12].
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Trong nghién cau caa chidng toi, rs10941679
khong cho thay c6 sy lién quan voi ung thu vii &
ngudi Viét Nam khi phan tich trén bo mau 100
ca/ching. C& mau nho chinh 1a mét han ché
trong nghién ciu nay nham phat hién sy tuong
quan giira viéc xuat hién allele nguy co va su
phét trién caa bénh ung thu va. Tuy nhién, trong
mét sé nghién ciru duoc tién hanh véi cd mau Ion
hon trén quan thé ngudi Trung Qudc va ngudi
My gbc Phi, diém da hinh trén ciing cho thay
khong c6 su lién hé dén ung thu va [13, 15].
Trong nghién ctu cua Zheng va cs (2010) trén
3039 bénh nhan ung thu v va 3082 nguoi khéng
mac bénh, rs10941679 dugc nhan thiy khéng
lién quan dén ung thu v (P = 0,097) [13]. Két
qua trén ciing twong ddng vai nghién ctu cua
Long va cs (2010) khi tién hanh trén 6498 bénh
nhan va 3999 ngudi khong mic bénh (P = 0,07)
[14]. O quan thé nguoi My gdc Phi, diém da hinh
trén ciing cho thdy khdng c6 su lién hé véi ung

thu v (P = 0,11) [15]. Nhiing théng tin & trén
cho thay rang méi lién hé gitra rs10941679 va
ung thu vi 13 dic trung cho ting quan thé, dan
toc. Trong quan thé ngudi Viét Nam, SNP nay
khong thé hién su lién quan. Mic du d6 tin cay
cua viéc khéng lién quan nay chi dat 12,02 %
nhung chung t6i khong kién nghi tiép tuc nghién
ctu SNP trong cic nghién ctu sap t6i vi dé
khing dinh dén 90 % vé két luan khong lién
quan nay can duoc tién hanh trén b mau kha lon
1691 ca/chung (Bang 4) véi nhiéu chi phi va kha
nang tim dwoc méi lién quan 14 rat thap.

Loi cam on: Nghién ciru nay duoc tai trg boi
Quy Phat trien Khoa hoc va Cong nghé Quéc gia
(NAFOSTED) trong dé tai ma sé 106-YS.01-
2013.09. Ngoai ra, ching tbi cing xin cam on
Bénh vién Ung buéu Tp. Ho Chi Minh da tao
diéu kién thudn loi cho nhém nghién citu duwoc
tién hanh thu nhdn mdu mdu.

Optimizing the PCR HRM for initial study
of the association between rs10941679 and
breast cancer in Vietnamese population

Phan Thanh Phat

Cao Thi Da Lan

Nguyen Thi Tuyet Lan
Nguyen Thi Ngoc Thanh
Nguyen Thi Hue

University of Science, VNU-HCM
ABSTRACT

As the second most popular cancer in the
world, breast cancer affects millions of people
and causes a large number of deaths every year.
Identifying the genetic marker is one of
approaches of early diagnosis for following
cancer and give a correct treatment. Many recent
studies have shown several SNPs including
rs10941679 (located at the uptream of MRPS30
gene) are strongly associated with breast cancer

in European and other populations. The
association between rs10941679 and breast
cancer in Viethamese population has been
investigated in this study using High Resolution
Melt (HRM) method as a tool for genotyping.
HRM was designed on Umelt sofware and was
optimized based on annealing temperature and
MgCl; concentration gradient in order to have 3
distinct melting curves from 3 genotypes of
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rs10941679. The optimal HRM conditions were
selected with Tm=58 °C and MgCl,=3.0 mM and
100 Cases/control samples were genotyped by
the optimimal HRM condition. The results
showed that the frequency of the risk allele G in
case and control group were 48.5 % and 54.0 %,
respectively. Regression analysis on the presense
of the risk allele and risk allele-containing
genotypes has shown no association between
rs10941679 and breast cancer in Vietnamese
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