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Tom tat 

DNA macroarrays vol 7 miu dd kiiu dai va 12 mau do kiiu dot biin da dooc thiit ke tbanh cong di phat 
hien cac kliu dot biin rtLIBOM va rtM204V/l, vin lien quan din tinh khang Lamlvudine; dA181T/V va 
rtN236T, vSn lien quan din tinh khang Adefovir; rtLISOM, rtM204V/l, rtT184S/G; rtS202l va rtM250V/l, vdn 
Hen quan din tinh khang Entecavir o vi rut viem gan B (HBV). Di qua trinh lai co thi dooc thoc hien trong 
ong eppendorf 2 ml, cac diiu kien lai da dooc tii au hda bao gim: nhiet do lai la 54 °C, tic do lac 600 
vdng/phiit, loang san phim PCR sir dung la 20 pi. Vol diiu kien lai tii ou nay. 12 dot biin khang thuic diu 
daac phat hien chinh xac va khong xay ra hien toong doong tlnh gia do lai ch^o. Ifu diim chu yiu cua quy 
trinh phan tich mdi nay la nhanh va chi yeu ciu cac thiit bi dan gian. 

Tir khda: DNA macroarrays, khang thudc, viem gan B, dot bien, phan tich nhanh 

Abstract 

DNA macroarrays containing 7 wild-type probes and 12 mutant-type probes were successfully developed to 
detect common mutations associated with the resistance of Hepatitis B virus (HBV) to Lamivudine (LAM), 
Adefovir (ADV) and Entecavk (ETV). These mutations Include rtL180M and rtM204V/l, associated with LAM 
resistance; rtA1B1T/V and dN236T. associated with ADV resistance; rtLIBOM, rtM204V/l, rtT184S/G, 
rtS2Q2l and rtM250V/l, associated with ETV resistance. The optimal conditions for DNA macroanay 
hybridization in 2-ml eppendorf tubes were: hybridization temperature of 54 °C, rotation speed of 600 rpm, 
amount of PCR product of 20 pi. Under these optimal conditions, all target mutations were accurately 
detected by DNA macroarrays without false positive problems due to cross-hybridization. The main 
advantages of this new method, based on DNA macroarrays for detection of drug resistance in HBV, are 
rapidity and simplicity (no special equipment required). 

Keywords: DNA macroarrays, drug resistance, Hepatitis B viais, mutations, rapid detection 

1. Dat van de 

Viera gan B la mot benh truyen nhilra nguy 
hiem d gan do vi rut HBV (Hepatitis B vuus) gdy ra. 
Theo radt nghidn cuu cua Td chuc Y td The giai 
(WHO), hrong nara 2015, cd ddn hem 250 tneu ca 
radc viera gan B man tinh tren todn the gidi [I]. Viet 
Nara Id ragt trong nhiing qudc gia cd ganh nang vd 
bdnh viera gan B raan tinh trdra trong nhdt tren the 
gidi vdi khodng 8,6 trieu ca [2]. Ndu khdng dugc didu 
tri dung each, benh viera gan B man tinh la nguyen 
nhan chinh gay xa gan va ung thu gan. Trong nara 
2015, HBV Id nguyen nhdn cua gdn 900000 ca tir 
vong tren toan the gidi [I], 

Thudc hp Hepadnaviridae vdi nhidu ddc tinh 
tuang tu mgt sd loai retrovirus, HBV cd he gen la 
ragt phdn td DNA dang vdng, xoan kep khdng hoan 

* Dia chi lien hd: Tel.. (+84) 912.361.276 
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chinh vdl kich thudc khoang 3,2 kb [3]. He gen ndy 
bao gom 4 khung dgc rad xdp chdng ldn nhau md hda 
cac khdng nguyen bd mat, khang nguyen loi, khang 
nguyen e, protein X va mot DNA polymerase cd ca 
hai boat tinh DNA-dependent DNA polyraerase vd 
RNA-dependent DNA polymerase (reverse 
transcriptase) dd phuc vu qua trmh tai ban DNA cua 
v̂  rut diong qua pgRNA (pregenoraic RNA) [3]. Do 
tan sudt sao chep sai cua boat tinh reverse 
transcriptase la cao (10"'' Uen radi nucleotide trong 
mdt ngdy) ndn d mdi benh nhdn tdn tai mdt qudn did 
cdc loai vi nit cd he gen hen quan d k nhau nhung 
khdng gidng nhau hoan toan [4]. Uac tinh radi ngdy 
cd khodng 10^ sao chep idi trong qua trinh tai ban ciia 
HBV trong co thd ngudi bdnh vd mot s6 cdc bidn thd 
itay cd the trd thdnh cdc chdng dot bidn chidra da sd 
duai tac dung cua dp luc chgn loc [4]. 

Hidn nay, dd didu tri bdnh vicm gan B man tinh, 
CO the su dung lieu phdp dieu tr, bSna chdt tuang tu 
nucleoside/nucleotide (NA) hoac heu phap IFNa (cu 
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the PeglFNd). U'u diem chinh ciia lieu phap su dung 
peglFNa la cho phep kich boat he thdng midn dich 
ciJa ngirdi benh nhdra kiera soat su nhdn Ien ciia vi nit 
•gay ca khi dd ngirng su dung thudc. Tuy nhien, lieu 
phap nay cd nhieu diera han ehe nhu ty Id ddp ung 
thudc thdp, gdy nhieu hieu ung phu va cd gia thdnh 
cao [5]. Do vdy, d nude ta hien nay, NA dugc su 
dung chii ydu de dieu tri benh viem gan B man tmh 
do kha nang dap ung thudc rat tdt cua lieu phap nay. 
Tuy nhien, han chd chu yeu ciia lieu phap nay la nguy 
CO xudt hien cdc dot bidn khang thudc sau ragt thdi 
gian su dung. Cho den nay, nhieu dot bidn khang NA 
da dugc phdt hien bao gdra: rtL 1 SOM, rtM204V/I lidn 
quan ddn tinh khdng Laraivudine; r tAISITW, 
rk236T lien quan den tinh khdng Adefovir, 
rtLlSOM, rtM204V/I, rtTI84S/G; rtS202I; rtM250V/I 
Ii6n quan ddn tmh khang Entecavir [6], 

D6 phdt hien tinh khang thudc NA d HBV, hai 
lo?i phuang phap thudng dugc sir dung hidn nay la 
phirong phdp giai uinh hr va phuang phap lai ngugc 
(reverse hybridization) dua tren sinh phdra thuang 
mai INNO-LiPA. Han che chii yeu cua cua phuong 
phap gidi trinh tu la yen cdu trang thidt bi dac thu va 
ky nang phdn tich tra sinh hpc ket qua giai trinh tu. 
Mat khac, giai tnnh tit khdng cho phep phat hidn cac 
dot bien mdi xuat hidn vdi tdn sd thdp trong qudn the 
HBV [7]. Bg smh phdra thuang raai INNO-LiPA cho 
phep giai quyet dugc cac ban chd trdn nhung vdn cd 
miic gia sinh phdra va thiet bi cao. Cung cd tra diera 
la phat hien dugc nhieu dot bien trong ciing mot phep 
Ihij, DNA macroanays cdn giup giara gia thdnh cua 
phep phdn tich dac bidt khi sd luong dot bidn can phdt 
hien Id ldn [8]. Muc tieu cua nghien cuu nay Id phdt 
trien DNA macroarrays cho phep phat hien cac dot 
bien thudng gap lidn quan ddn tinh khang 
Lamivudine, Adefovir vd Entecavir vdi cac thiet bi 
don gidn, phd hgp vdi didu kidn Vidt Nam. 

2. Vat lieu va phuong phap nghien cihi 

2.1. Plasmid chira viing gen kieu dgi vd cdc 
oligonucleotide kieu dot bien gdn biotin 

Viing gen kidu dai duac kiiudch dai tu radu 
DNA thd gen ciia HBV bdng PCR vdi cap radi Inno-
HBV-F (5 '-CGTGGTGGACTTCTCTCAATTTTC-
3'}; va Inno-HBR (5'-AGAAAGGCCTTGTAAGT-
TGGCGA-3'), sau do dugc tdch ddng vao vecto 
pJETl.2 rdi dugc giai trinh tu de kiera tra tinh tucmg 
hop vdi cac ralu dd kidu dai duoc thidt ke. Dd kidra 
tra kha nang phat hidn cac kieu dot bidn, 12 
oligonucleotide co trmh tu bdt cap bd sung vdi cac 
mau dd kieu dot bidn duac tdng hgp hda hgc va duoc 
danhddubiotmdddu3'. 

2.2. PCR bdt ddi 

Dd tao DNA kidu dai lai vdi DNA raacroarrays, 
^ thudt PCR bdt ddi duac sii dung vdi thd tich phan 

[ 

ung Id 50pl bao gdm cdc thdnh phdn: 50 hoac 1000 
phidn ban plasmid DNA kidu dai va 25 pi GoTaq® 
Colorless Master Mix 2X; 2,5 pmol radi xudi Inno-
HBV-F; 50 pmol radi ngugc Inno-HBR-Biotin (trinh 
tu nhu d tren nhung dugc bidn ddi biotin d dau 5'), 
Chuang trinh nhiet cua phan ung nhu sau: 95''C, 3 
phut; 50 chu ky (gS^C, 30 gidy; SS^C, 30 gidy; 72°C, 
50 gidy); 72°C, 2 phiit, 

2.3. CS dinh mau do len mang nylon 

Mang Amershara Hybond-N (GE Healthcare) 
dugc cdt thanh cdc raanh nhd kich thudc 2,0 x 1,2 cm 
vd dugc chia ddu thanh 3 cdt >; 5 hdng tuong duong 
vdi 15 diera cd dinh. Sau do, dung pipet dd chdra 0,2 
pi cac radu dd len tung vi tri (Hinh I). Bdy raau dd 
kidu dai dugc trpn vdi nhau dd dat ndng do cudi ciia 
mdi radu dd la 5 pM trudc khi duoc chdm len vi tri sd 
I trdn raang. Cac mdu dd kieu dot bidn dugc pha 
loang trong dera TE ve ndng do 10 pM va dugc chara 
rieng re len 12 vi tri khac nhau trdn mdng. 
Oligonucleodde (T}2o gan biotin d ddu 3'(2 pM) 
dugc cham ldn raang d 2 vi tri cdn lai dd lara kidra 
chung. Sau khi chdm radu, raang dugc sdy d 80"C 
trong 2 tieng de co dinh mdu dd va bdo qudn d nhiet 
dp phdng trong tiii nhdra ban kin co gdi hut dra. 

2.4. Phirffng phdp lai vd hien thi ket qud 

Quy trinh lai bao gdm cac budc sau: mdng dugc 
lai so bd trong 30 phut trong dng eppendorf 2 ml 
chua 1,2 rai dung dich dera lai SSPE 5X (0,75M 
NaCI; 50 mM NaH2P04, 5raM EDTA, pH 7,4) dugc 
bd sung thera 0,1% SDS trdn thidt bi ThermoMixer 
(Eppendorf) d nhidt do lai la 54''C, Sau dd, dich tidn 
lai dugc thay the bdng 1,2 rai dera lai radi. San phara 
PCR bdt ddi (20 pi) hoac cac oligonucleotide gan 
biotin dugc bidn tinh d 95°C trong 5 phiit tnrdc khi 
dugc bd sung vao dng lai. Qud trinh lai didn ra trong 
1 gid vdi tdc do lac Id 600 vdng/phiit. Tidp theo, 
raang lai dugc nra hai lan d nhiet do lai la 54°C, radi 
ldn 15 phiit bdng 2 rai ddm lai radi. Sau do, cac raang 
lai dugc chuydn vao cdc hidn raau chda 10 rai dung 
dich blocking (IOO mM Tris-HCI pH 7,5; 150 raM 
NaCI; 0,05% Tween 20, 1% Blocking Reagent 
(Roche)) vd Idc 300 vong/phiit tren ThermoMixer, 
Sau 30 phiit blocking, bd sung 3 pl cgng hgp 
Streptavidin Alkaline Phosphatase (Proraega) va ddp 
tue u Idc trong 30 phut, Sau dd, cac mdng dugc rua 3 
lin (radi ldn 10 phiit) bSng 20 ml dem TBS (IOO raM 
Tris-HCI pH 7,5; 150 raM NaCI; 0,05% Tween 20) 
trudc khi dugc hien mdu bang co chat NBT/BCIP 
(Proraega) theo hudng ddn cua nhd sdn xuat. Phdn 
img hien man dugc dimg bang dung dich EDTA 100 
mM. Dd tdi rai hda quy truih lai, cac thdng so sau da 
dugc bidn ddi: nhiet do lai tit 52 den 56°C, tdc dd lac 
tu 0 ddn 900 vdng/phut, lugng san phdm PCR sir 
dung trong phan ung lai tir 5 den 50 [tl. 



2.5. Phuffng phdp tin sinh hpc 

Trinh tu gen kidu dai va kieu ddt bien dugc ldy 
tu ngan hang GenBank Tra dugc tinh bang phdn 
mdm true mydn tai http://biophvsics.idtdna.cora/. 

3 . Ket qua va thao luan 

Mgt quy trinh phan tich hodn chinh tinh khang 
thudc cua HBV dr mau huydt thanh, huydt tuong cua 
ngudi benh dua tren ky thuat DNA macroanays se 
bao gdra 3 giai doan chinh sau: (i) tdch chidt DNA vi 
nit tit radu benh phdra; (li) khudch dai vung gen dich 
bdng ky thudt PCR bdt ddi; (ni) lai san phdra PCR voi 
mang DNA macroanays dugc cd dinh cac raau do 
phat hidn cdc kidu dot bien lidn quan den tinh kliang 
thudc cua HBV, Trong bdi bdo nay, chung tdi tdp 
trung trinh bay cdc ket qua nghien cuu lidn quan den 
viec tao mdng DNA macroarrays va tdi uu hda cdc 
dieu kien cua phdn img lai phan tu vdn ia giai doan 
quydt dinh dnh chinh xac cua quy trinh phan tich. 

3.1. Thiet ke mdu do 

Cung gidng nhu cdc phuang phdp dua trdn phan 
dng lai phdn tu khde, ralu do trong ky thudt DNA 
macroarrays cd vai trd tmng tam quyet djnh do dac 
hieu, do nhay cua quy trinh phan tich. Trong nghien 
cuu nay, chien luoc thiet ke cdc radu do ngan (do dai: 
13-19 nucleotide) da dugc su dung. So vdi raau dd 
dai, chien luge ndy cd 2 uu diem sau: (i) han chd phai 
thidt ke nhieu bien the mdu dd cho cdc dot bidn ddng 
nghia; (li) sai khde rapt nucleotide se dnh hudng ldn 
hon den dp ben cua sdn phdm lai khdng dac hidu. Ben 
canh do, de ban che sd lugng mdu do phai thiet kd, 
trinh tu cac mdu dd dugc thiet ke theo cac kieu gen B 
va C vdn la cdc kieu gen phd bien nhat tai Viet Nara 
hien nay [9] De ddra bdo khd nang lai ddng deu, cdc 
radu dd dugc thidt kd sao cho Tm cua chimg dao ddng 
trong khoang tu 55 ddn 60°C vdi cdc thdng sd ndng 
dp raau do va trinh Ur dich deu la 0,2 pM vd ndng do 
Na"", K"" Id 800 mM vdn Id ndng dd Na" ciia dung dich 
5X SSPE dugc dung trong qud trinh lai), Cudi ciing, 
vdi radi dot bien can phat hien, chung tdi deu thidt ke 
thera cac mau do kieu dai tuong img, Dieu ndy giup 
ban che phan img cheo cua DNA kieu dai ciia HBV 
vdi mdu dd kidu dot bien do vdy giup ddm bdo do dac 
hieu cua quy trinh phdn tich, De dam bao kha nang cd 
dinh cua cac radu dd trdn raang nylon, duoi poly(T)2o 
dugc thera vao ddu 5' cua mdi trinh nr raau dd. Ket 
qud thidt ke cdc radu dd kieu dai va mdu dd kieu dot 
bidn dd phat hien cdc dot bidn rtLISOM, rtA18IT/V, 
rtT184S/G; rtS202I; _ rtM204V/I; rtN236T; 
rtM250V/I lidn quan ddn tinh khdng Lamivudine, 
Adefovir va Entecavit dirge trinh bay trong Bdng 1 va 
Bang 2. Tdng cdng cd 7 mdu dd kieu dai va 12 raau 
dd kidu dot bidn dd dugc thidt kd. Tm bdt cap dung 
cua 19 radu dd nay la dao dgng trong khoang tu 55,3 

ddn 60,1°C. Cac sai khac vd Tm (Arm) giira^phan ung 
Iai dac hieu va phan ung lai cheo cua cac ra_au do k^eu 
dai la dao ddng trong khodng td 4,3 den !_5,7 C. 
Trong khi dd,'ddi vdi cac radu dd kieu dot bien, cac 
gia tri nay bidn thien trong khodng tu 5,7 den 22,7 C. 
Gid tri Arm cang Ion thi phan ung lai cdng dac hieu va 
cang dl lira chon nhiet dd lai phu hgp vdi tdt ca cac 
radu dd. 
3.2. Tdi uu diiu kien lai trong dng eppendorf 2 ml 

Quy trinh lai DNA macroanays thudng dugc 
thuc hidn trong cac Id lai chuyen dung, co gia thdnh 
eao raa khdng phai bdt cu phdng thi nghidra tai Viet 
Nara ciing dugc trang bi. Do vay, trong nghidn cuu 
nay, chiing tdi da tdi uu didu kien lai de cd the thuc 
hien qua trinh lai trong dng eppendorf 2 ml tren cac 
be dn nhidt khd. De cd thd vira dugc dng eppendorf 2 
ml, chung tdi da thidt kd mdng DNA macroanays co 
kich thudc 1,2 cm X 2,0 era vdi 15 didra cd dinh cdc 
radu do dugc chia lara 3 cdt (Hinh 1). Do tdng sd 
Iugng raau do la 19 va muc dich cua nghien cuu la 
phat hien cac kieu dot bien nen toan bd cac radu dd 
kidu dai da dugc trdn theo eiing ty le sd raoi thanh 
mot hdn hgp duy nhdt dd cd dinh len raang tai vj tri 
sd 1, Ben canh do, dd kidra tra qua trinh hidn thi tin 
hieu lai vd xac dinh vi tri cac mdu dd, oligonucleotide 
(T)2o gan biotin d ddu 3 ' da dugc cd dinh tai 2 vi tri 
bat ddi xung CT trdn mang (Hrah 1). Cdc mdu dd 
kieu dot bien dugc cd dinh vao 12 vi tri cdn lai. 

3.2.1. Toi uu nhiet dp Iai 

Nhiet dd lai cd dnh hudng quyet dinh ddn dd dac 
hieu vd dd nhay cda phan ung lai. Nhidt dp Iai thap se 
lam gidm do ddc hidu trong kbi nhiet do lai qua cao se 
gidm cudng do tin hieu Iai. Nhu da ndi d tren, muc 
deu ciia nghien ciiu nay la phat hidn cac dang dot 
bidn nen cdn loai bd cdc phdn dng lai cheo ciia DNA 
HBV kieu dai vdi cac mdu dd kidu dot bidn. Cdc kdt 
qua lai cua mau DNA HBV kidu dai vdi mdng DNA 
macroanays d cdc nhiet do 52, 54 va 56°C cho thdy d 
tat ca cdc nhiet do lai thd nghiem, vi tri mau dd kidu 
dai ddu cho tin hidu ro co thd quan sat bdng mdt 
thudng (Hmh 1). Tuy nhien, nhidt dg lai cang cao thi 
cuong do tin hidu cdng gidra. 6 nhidt do lai 5 2 ^ , 
xuat hidn tin hidu lai khdng dac hieu tai cac vi tti radu 
dd I80L-M, I8IA-T, 184T-SI, 2028-1 204M-V, 
204M-1, 236N-T, 250M-V va 250M-I 0 c'ac nhiet do 
lai 54 vd 56°C, hidn tugng lai cheo nay dugc loai bo 
tnet dd, Tu ddy, chung tdi da lira chon 54°C la nhiet 
dd lai cho cdc thi nghiem tidp theo. 

3.2.2 Toi ini toe dp lac 

Trong cac 16 lai phan tn tmydn thdng, cac 6ng 
lai dngc quay tron mot each hen tnc g,up cac phan oi 
DNA trong dung d,ch duac phan 1,6 dju tren mang 
mac du dich lai khong ngap het mane. Bi6u nay giiSp 
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1 thd tich cua phan ung lai, tang ndng do cua 
DNA dich kdt qua la giup tang dp nhay. Ci trong 
nghidn cuu ndy, the tich cua phan ung lai thuc hidn 
trong dng eppendorf 2 rai da duoc giara xudng chi 
c6n 1,2 ml d£ ddra bdo mdng ludn nara trong dung 
djch lai. Cau hdi dugc dat ra d ddy la lieu cd can thuc 
hien qua trinh dao trdn nua hay khdng. D% trd ldi can 
hoi nay, chiing tdi da thu nghidra phdn img lai trong 
cac dieu kidn khdng khuay trdn va cd khudy trgn trdn 
may 6n nhiet cd lac ThermoMixer (Eppendorf) a cac 
tdc do 0, 300, 600 va 900 vong/phiit. Kdt qua lai 
(Hinh 2) cho thay cudng do tin hidu lai dat muc cao 
nhdt khi tdc dd lac la 600 vdng/phiit, 6 tdc dg 900 
vdng/phiit, cudng do tin hidu Iai bi gidm cd the la do 
tdc dgng phdi hgp cua tdc dgng co hpe va nhidt do Iai 
cao da ldm gidm hidu qua ciia phan ung lai. 

3.2.3. Toi uu lupng sdn phdm PCR sir dung trong 
phan img iai 

De gidm chi phi cho budc khudch dai viing gen dich 
bang PCR nhung van dam bao do nhay cua phdn ung 
lai, luong san phdm PCR sd dung trong mgt phdn dng 
lai da dugc tdi uu hda. Mdt each cu thd, 6 phdn irng 
PCR vdi ndng do khudn d mirc can nguong Id 50 
phien ban/phdn img da dugc thuc hien vd san phdra 
ciia cdc phan ung nay dugc trdn lai thdnh rapt hdn 
hgp duy rihat de su dung trong cdc phdn ung lai vdi 
cac thd tich san phdm PCR dao dgng ni 5 ddn 50 pi, 
Ket qua lai (Hinh 3) cho thdy lugng sdn phdm PCR 
sir dung cang nhieu thi cudng do tin hieu lai thu dugc 
cang manh va khdng xudt hien phan ung lai cheo 
ngay ca khi su dung 50 pi san phdm PCR. Tuy nhien, 
gida hai the tich 20 va 50 pi san phdm PCR dugc sir 
dung, su gia tang cucmg dd tin hieu la khdng dang kd 
Do vdy, lugng sdn phdra PCR su dung trong phan 
ung lai cho cac thi nghiem tidp theo dugc cd dinh d 
rauc 20 pi. 

Bang 1. Trinh tir va dac tmh nhiet dgng hgc cua cac mlu dd kidu dai 

STT 

1 

2 

3 

4 

5 

6 

7 

Ten 
man do 

180L 

181A 

184T 

202S 

204M 

236N 

250M 

Trinh ttr mau do (5'-3') 

tttttttttttttttttmTTTCTCCTGGCTCA 

ttttttttttttttttttttCTCCTGGCTCAGT 

ttttttttttttttttttttCAGTTTACTAGTGCC 

ttttttttttttttttttttGCTTTCAGTTATATGG 

ttttttttttimttttttCAGTTATATGGATGATG 

ttttttttttttttttttttACATTTGAACCCTAA 

ttttttttttttttttttttTTAACTTCATGGGATAT 

Tmbat 
cap dting 

CO 
60,1 

59,7 

57,2 

55,7 

55,9 

55,3 

56,5 

Tm bat cap 
vat cae kieu 
dot b i k ("C) 

46,6 

44,0 - 49,3 

41,5-50,8 

49,2 

47,3 - 49,9 

51,0 

47,9 - 48,3 

AT„ ("C) 

13,5 

10,4- 15,7 

6,4- 15,7 

6,5 

6,0 - 8,6 

4,3 

8,2 - 8,6 

i: Trinh tir mdu do duac viel hoa; duoi po!y(T)20 viet thudng; cdc vj tri xdy ra dot bien duac ggch chan 

Bang 2. Trinh tu va dac trah nhidt dgng hpe cua cdc mlu do kidu dot bien 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Ten man 
dd 

180L-M 

181A-T 

181A-V 

184T-S1 

184T-S2 

184T-G 

202S-1 

204M-V 

204M-I 

236N-T 

250M-V 

250M-I 

Trinh hi mau dd 

ttttttttttttttttttttTTTCTCATGGCTCA 

ttttttttttttttttttttTCTCCTGACTCAGTT 

ttttttttttttttttttttCTCCTGGTTCAGTT 

ttttttttttttttttttttCAGTTTTCTAGTGCC 

ttttttttttttttttttttCAOTTTAGTAGTGCC 

ttttttttttttttttttttCAGTTTGGNAGTGC 

tttttttttttmttttttGGCTTTCATTTATATGO 

ttttttttttttttttttttCAGTTATGTGGATGAT 

tttttttttttttttttmCAGTTATATCOATGATG 

ttttttttttttttttttttACATTTGACCCCTAA 

tttttttlttttttttttttTTAACTTCGTNGGATAT 

tttttttlttttttttttttCTTAACTTCATAGGATATA 

Tm bat 
cap dung 

(°C) 

57,3 

59,9 

57,9 

58,0 

57,2 

57,2 

57,3 

57,1 

56,0 

58,0 

59,6 

55,4 

Tm bat cap 
vtri kieu dai 

CO 
51,6 

49,8 

51,1 

49,4 

51,2 

34,5 

50,1 

48,7 

43,7 

44,2 

52,2 

48,2 

Arm CC) 

5,7 

10,1 

6,8 

8,6 

6,0 

22,7 

7,2 

8,4 

12,3 

13,8 

7,4 

7,2 

Chu thich: Trinh tv mdu da duac viet hoa; duoi poly(T)20 viet thu&ng; cdc v; Iri xdy ra dot bien dmc gach chdn 
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Hinh 1. Anh hudng cua nhidt dp ddn do dac hidu cua phan ung iai giira DNA HBV kieu dai vdi cac raau dd. 
A: 52°C; B: 5 4 ^ ; C: 56''C; D: vitri cdc ralu do, t: hdn hgp mdu dd kidu dai; 2: 180L-M; 3: 181 A-T; 4: 18IA-
V; 5: 184T-SI; 6: 184T-S2; 7: 184T-G; 8: 202S-I; 9. 204M-V; 10: 204M-I; I I : 236N-T; 12: 250M-V; 13: 
250M-I; CT: (T)2[,-Biotin, 
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Hinh 2. Anh hudng cua tdc do lac den cudng do tin hieu cua phan img Iai giiia DNA HBV kidu dai vdi cac mdu 
do. A: 0 vdng/phut; B: 300 vdng/phiit; C: 600 vdng/phiit, D: 900 vdng/phut; E: vi tri cac mau do nhu d Hrah 1. 
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Hinh 3. Anb hudng cua lugng san phdra PCR su dung ddn cudng do tin hieu cua phan img lai giiJa DNA HBV 
kidu dai vdi cac radu dd. A: 5 pi; B: 10 pi; C: 20 pi; D: 50 ^ll; E: vi tri cdc radu do nhu d Hinh 1 
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Hinh 4. Do dac hieu cua phan dng lai gida DNA cua cdc kidu ddt bien vdi cdc mdu do. A: I80L-M; B' I8IA-T; 
C: 181A-V; D: I84T-SI; E: I84T-S2; F: 184T-G, G: 202S-I; H: 204M-V; I: 204M-I; J: 236N-T; K: 250M-V; 
L' 250M-I; M: vi tri cac radu dd nhu d Hinh 1 

3.3. Xdc dinh dp dac hieu cua DNA macroarrays 
phdt hien cdc kieu dot bien lien quan den tinh 
khdng thuSc cua HB V 

Cac ket qud nghien cuu trinh bay d tren da cho 
thay quy trinh lai DNA macroanays cho phep phat 
bien chinh xac kidu dai cua HBV tai tdt ca cac vi tri 
CO the xay ra dot bien khang thudc. Cau hdi dugc dat 
ta d ddy la lieu quy trinh lai da dugc tdi uu nay cd 

cho phep phat hien cdc ddt bien lidn quan den tinh 
khdng thudc hay khong De tra ldi cdu hdi nay, chimg 
tdi da su dung cdc oligonucleotide dugc bien ddi 
biotin d ddu 3 ' va cd trinh tu bat cap bd sung vdi cac 
raau dd kieu dot bien can phat hien dd thuc hien phan 
ling lai vdi DNA raacroanays trong dieu kidn lai da 
dugc xdy dung. Cdc kdt qua Iai (Hinh 4) cho thay cac 
tin hidu lai thu nhan dugc deu cd tinh dac hidu cao vd 
hoan toan khdng xdy ra phdn ung lai cheo giua DNA 
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dich vdi radu dd kidu dai vd cac radu dd kidu dot bien 
khac. Cudng dp tin hidu thu nhan dugc d cac mdu dd 
khd ddng ddu, hodn toan cd the quan sat dugc bdng 
raat tiiudng Cac kdt qua thu nghiem dd nhay cua quy 
trinh PCR kdt hgp vdi lai (khdng dugc trinh bay d 
day) cho thdy nguong phat hidn cua cdc radu dd kieu 
dai va kidu dot bidn la ndm trong khodng tu 5-50 
piiidn bdn/phan irag PCR, hoan todn dap ung duoc 
yeu cdu phat hien tinh khang thuoc ciia HBV trong 
cac mau bdnh phdra lara sdng, 

4. Ket luan 

Trong nghien cuu nay, chung tdi da thidt ke 
duac bd raau dd cho phep phat hien dugc cdc kidu ddt 
bidn hen quan ddn tinh khdng thudc Laraivudine, 
Adefovir vd Entecavir cua HBV, Cdc didu kien lai 
trong dng eppendorf 2 rai cung da dugc tdi uu giiip 
don gian hda duoc quy trinh phan tich. U'u diem cua 
quy trinh phdn tich da xay dung la thdi gian phdn tich 
nhanh, khdng yeu cdu thidt bi phuc tap vd day la he 
thdng phdn tich rad cd thd dugc bd sung thera cac 
mlu dd phat hidn cac kieu dot bien radi ndu can, 

Ldi cam on 

Tap the tdc gia tran trong edra cm Bd Gido due 
va Dao tao da cdp kinh phi thuc hien nghien cim ndy 
(masdddtaiB2015-01-109). 
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