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TOM TAT

Ung thu vom hong la mét dang ung thw phé bién ¢ Viét Nam véi ty 1é tir vong khd cao lén
dén 3,3% dan sé vao nam 2012. Do vay, viéc chan dodn va phat hién som ung thu vom hong la
mot van dé cdp thiét nham ndng cao kha nang song sot cuia bénh nhan. Cdc nghién citru gan day
khang dinh rang sw xam nhiém cia Epstein-Barr virus (EBV) va su methyl héa bdt thuong trén
gen DAPK la nhitng nguyén nhdn dan dén sur tang sinh va phat trién khéi u & vom hong. Véi muc
dich huong toi viéc phat trlen mét ky thudt chan dodn dua trén viéc kiém tra sw hién dién ciia
gen EBNA-1 — mét gen can thiét cho sy xdm nhiém va nhan lén ciia EBV — va sy methyl héa bat
thwong trén gen DAPK nhie cdc ddu chitng sinh hoc trong tién lwong va chin dodn sém ung thu
vom hong, chiing t6i tién hanh nghién citu buwde dau gom (1) Khai thac div liéu, thong ké tan sé
methyl hoa trung binh ¢ trong s6 gen DAPK dua trén cdc nghién civu trén thé gici; (2) Xac dinh
phwong thirc thuc nghi¢m nham tién lwong va chan dodn sém bénh ung thw vom hong va khdo
sdt cdc bude in silico can thiét.

Tir khoa: ung thu vom hong, EBV, EBNA-1, DAPK, methyl hoa.

ABSTRACT

Nasopharyngeal carcinoma is the common cancer in Vietnam counting for 3,3% in 2012.
Therefore, there are necessary to prognosis and early diagnosis nasopharyngeal carcinoma in
order to improve the survival of patients. Current studies affirmed that the infection of EBV
(Epstein-Barr virus) and the aberrant methylation in DAPK gene were the reasons leading to the
carcinogenesis of nasopharynx. For the aims to establish the method based on the present of
EBNA-1 which was necessary to the infection and replication of EBV and the hypermethylation
in DAPK as the biomarker for prognosis and early diagnosis nasopharyngeal carcinoma, in this
study, we carried out (1) Data mining and statistically calculated the mean of methylation
frequencies of DAPK based on the studies worldwide; (2) Determination of the mode of
experiment for prognosis and early diagnosis the nasopharyngeal carcinoma.

Keywords: nasopharyngeal carcinoma, EBV, EBNA-1, DAPK, methylation.

" Truong Pai hoc Mo TP.HCM.
2 ThS, Trudong Pai hoc Mo TP.HCM.
*PGS.TS, Truong Pai hoc M¢ TP.HCM. Email: lhathuy@gmail.com



TAP CHI KHOA HOC TRUONG DAI HOC MO TP.HCM - 5O 9 (1) 2014 55

1. Giéi thi¢u

Ung thu vom hong 13 loai ung thu phd
bién, dimg dau trong cac bénh ung thu cb &
Viét Nam. S liéu ciia nam 2012 cho thay ty 18
méc bénh ung thu vom hong va tir vong lan
luot 1én dén 3,9% va 3,3% dan s6! 7, Ciling
nhu ciac ung thu khac, viéc chan doan sém
bénh ung thu vom hong s€ htra hen cho su
phuc hdi va nang cao kha ning séng sot cta
bénh nhan!"!. Cac phwong phap théng thuong
nhu sinh thiét khdi u c6 gia tri cao trong chan
doan nhung mang tinh nhugc diém x4m lan
giy ton thuong co thé bénh nhan va chi dugc
ap dung cho céc giai doan khong con sém cua
bénh (khdi u di hinh thanh) (31 Song song do,
cac nha nghién ctru trén thé giéi dang hét sirc
nd luc dé tim kiém mot biomarker nham tién
luong va chan doan sém bénh.

Cac cong bd gan day déu khang dinh
nguyén nhan dan dén ung thu vom hong 1a hé
qua cia su roi loan vé mat di truyen va mot
trong nhimng kiéu réi loan di truyén da duoc
chtng minh xdy ra rat sém trong tién trinh dan
dén ung thu 1a sy methyl héa vurgt mirc xay ra
& cac gen uc ché khdi u hay cac gen tham gia
vao qua trinh diéu hoa chu trinh té bao bang su
gan nhom methyl (-CH3) vao Cs’ cua Cytosme
thong qua lién két cong hoa tril IPIPI0] gy
methyl hoa xay ra tai cac dao CpG cua cac gen
trc ché khéi u, cic gen diéu hoa chu trinh té
bao din dén sy mat chic ning cia cac gen
nay, thiic day su ting trudng va phat sinh khdi
. Gen DAPK (Death Associated Protein
Kinase) thuoc nhom gen diéu hoa chu trinh té
bao, ndm & vi tri 9g21.33, ma hoa cho protein
DAPK c¢6 chitc ning trong viéc diéu khién té
bao chét theo chuong trinh!"®!. Sy methyl hoa
trén gen DAPK di duoc khang dinh 13 c6 lién
quan dén mot s loai ung thu véi cac tan sb
methyl hoa khac nhau lan luot nhu: ung thu
pho1 v6i 34%!1, ung thu gan vdi 52% ]8],
tuyén yén voi 34%, ung thu va véi 17%"
Déi voi ung thu vom hong, tan sé methyl hoa
gen nay la rat cao; cu thé trong cong b6 cla
Kong et al (2006), tan sb nay chiém 76,1%!".
Mot nghién ctru khac cua Zhang et al (2002)
cling cho thiy sy methyl hoa vugt mirc & gen
DAPK trén ung thu vom hong chiém ty 1¢ rat
cao, tu 70-80%%. Bén canh do, nghién ctru

cia Wong et al (2002) da cho thiy su methyl
hoa vugt mirc trén promoter cua gen DAPK &
ung thu vom hong 1a mét sy kién dién ra sém
trong qua trinh sinh u & vom hong vdi su
methyl héa trén gen DAPK & khdi u so cap
chiém 75% va trén cac dong té bao ung thu
vom hong chiém 80%!'®!,

Ngoai ra, mdt nguyén nhan khéc nira da
dugc xem 13 cin nguyén dan dén bénh (ung
thu vom hong), d6 13 sy xdm nhiém cua virus
Epstein Barr (EBV)P'”. EBV 1a mét loai
virus thudc ho Herpesvirus. Cau trac bd gen
cua EBV 1a chudi DNA soi d6i, kich thudc
184kb, ma hoa cho trén 85 gen!'”. Khi EBV
xam nhap vao co thé ngudi, sy phat trién cia
EBV dién tién theo ba hudng (1) Xam nhap
vao té bao biéu mo va nhan 1én; (2) Gay so
nhiém va xam nhép vao té bao lympho B va
nhan 1én; (3) Tiém tang va tién trién thanh ung
thu khi c6 diéu kién!"""*). Bé duy tri kha ning
tiém tang, EBV doi hoi phai c¢6 sy tro gitp cta
protein EBNA-1 dugc ma hoa tryc tiép tir gen
EBNA-1"1") Chi tiét hon, EBNA-1 thé hién
vai tro bang viéc duy tri EBV ¢ dang vong
(episome EBV) trong té bao chu va thuc hién
chuc nang trong phién ma thong qua viéc
EBNA-1 bam vao oriP khoi phat sy nhan 1én
cia DNA hé gen EBV' Gen EBNA-1 va
cac san pham cia né dugc tim thiy trong hau
hét cac khdi u lién quan dén EBV; su c6 mat
cua EBV duoc x4c dinh 1én t&i 98% khéi ul*”l,
Chinh vi vay, c6 thé khfmg dinh ré“mg: yéu tb
nhiém EBV la nguyén phat ctia bénh ung thu
vom hong.

Nhiam xay dung co s¢ khoa hoc cho thuc
nghiém phat hién soém va tién lugng bénh ung
thu vom hong, trong nghién ctru budc dau nay,
chung t6i tién hanh (1) Khai thac dir liéu da
dugc cong bd trén thé gidi lién quan dén sy
hién dién cua EBNA-1 va sy methyl hdoa vuot
mirc DAPK lién quan dén ung thu vom hong;
(2) Xac dinh phuong phap chan doan sém
bénh dua trén hai gen dich: gen ENBA-1 (yéu
t6 nhiém) va DAPK (yéu td thé chu).

2. Vat liéu va phwong phap nghién
ciru

Khai thac dir li€u, thu nhan trinh ty
gen EBNA-1 va DAPK
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Tan sb va cic phuong phap danh gia
muc do0 methyl hoa trén gen DAPK dugc khai
thac trén co s& dit liéu Pubmed va Pubmed
central, tr do, tin s6 trung binh co6 trong sb
duogc tinh toan. Cac trinh ty gen EBNA-1 dugc
thu nhan tir Genbank trén co s& dir liéu NCBI
(http:/ncbi.nlm.nih.gov/) bang cac ma sb truy
cap KC207814, KC207813, NC 009334,
DQ279927, KF373730, JQ009376,
KC617875. Pong thoi trinh tu gen DAPK
cling duoc thu nhin bing mi sd truy cip
NC_000009.12.

Thiét ké moi cho phin ung PCR
khuéch dai EBNA-1 va cho phan img MSP
danh gia mirc do methyl trén gen DAPK

Viéc thiét ké mdi dwoc thuc hién bang cac
cong cu tin sinh hoc bao gom chuong trinh tryc

tuyén BLAST (http://blast.ncbi.nlm.nih.gov/),

IDT  analyzer (www.idtdna.com/analyzer/
Applications/OligoAnalyzer/), Annhyb,
CLUSTALX, BatchPrimer 3

(http://probes.pw.usda.gov/batchprimer3/).

3. Két qua va thio ludn

Khai thac dir liéu

Chung t6i bt dau bﬁl}g viéc tap trung
trén tinh chat methyl hoa bat thudong cé lién
quan dén ung thu vom hong. Qua qua trinh
khai thac dir liéu tir cac nghién ctru trén the
gidi lién quan dén dénh gid mic d§ methyl
hoa, ching t6i nhén thay rang gen DAPK ¢ ty
1¢ methyl hoa cao vugt bac. Bang sau la tong
hop tir cac céng bo dién hinh vé ty 1¢ methyl
hoéa, phuong phép thuc hién vdi cac ngudn
mau st dung trén gen nay.

Bang 1. Ty 18 methyl h6a, phwong phap, nguon miu khac nhau giira cic nghién ciru

. Ty 1€ methyl hoa
Nghién 5 SO61 mau N
Phuong phéap Loai mau trén mau ung thu
ciiu ung thu/binh thuong
(o)
MO sinh thiét 49/- 67,3/-
[3] MSP ,
Dich phét 49/20 55,1/0
[5] MSP Mo dutc paraffin 41/- 76,0/-
MO sinh thiét 30/- 76,7/-
[6] MSP ,
Dich phét 30/- 63,4/-
MSP, Real-Time M0 duc paraffin,
[7] . ., 46/- 76,1/-
PCR Mo sinh thiét
[13] MSP Mo duc paraffin 53/- 79,2/-
[14] MSP Mo sinh thiét 32/- 75,0/-

Ghi chii: - trong nghién citu khéng thir nghiém trén nguon mau binh thirong

Duya trén két qua thé hién & Bang 1 cho
thdy phan 16n cac cong bd déu s dung mau
sinh thiét va mé duc paraffin, chi duy nhét hai
nghién ciru sir dung dich phét dé khao sat. Két
qua thong ké ghi nhan ty 1& methyl héa trén
gen DAPK déu rat cao va co sy dao dong tur
55,1% dén 79,2% gitta cac cong bd. Trong khi

do, cac cong bd khong ghi nhan duoc ti 18
methyl hoa trén miu mo binh thuong. Diéu
dang cht ¥ 1a cac cong bd trén thé gii déu s
dung k¥ thuat MSP dé phat hién tinh chat
methyl héa trén gen DAPK, du da c6 nhiéu k¥
thuat khac dugc phat trién. Bén canh do, cong
bd cua tac gia Zhang va cOng sy vao nim
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2012, cac tac gia van lya chon MSPE, Ching
t6i cling théng nhét véi lua chon nay boi MSP
nhay, dé phat trién va nhit 1a don gian nhung
phan biét dugc allele methyl (du hién dién it)
trong hdn hop té bao ung thu va té bao binh
thuong cua mau bénh phém. Nham loai bo su

khac biét gitra cac phuong phap nghién clru va
cac loai mau, ching t6i tinh tan sO trung binh
¢6 trong sb ap dung cho cac s6 liéu di thong
ké duoc. Két qua cho thy tan s6 methyl co
trong s6 14 72,02% va dugc thé hién thong qua
Hinh 1.

Hinh 1. Tan s6 methyl héa cé trong so ciia gen DAPK
trén té bao ung thu vom hong va té bao binh thuwong

Tin sd methyl

hoa (%)
100
§0—| :
60— %
®  GenDAPK

40 :
20|
o+ &

Binh Miu

thwong  bénh

Ghi chii: Tam ciia cdc vong tron thé hién tan sé6 methyl héa da dwoc bdo cdo trong cdc cong trinh lién
quan. Puong thang nam ngang hién thi tan so methyl hoa trung binh co trong so dua trén cac nghién ciru

ma chung t6i phan tich.

Diéu dang dic biét luu y 1a trong tat ca
cac cong bd vé tinh chat methyl hoa bat
thuong cua gen DAPK, cac tac gia da khong deé
cap den yéu tb nguyén phat, tirc 1a nhiém EBV
ctia mau bénh pham.

Thu nhén trinh tu gen DAPK va thiét
ké moi MSP danh gia mirc d¢ methyl héa
trén gen DAPK

Trinh tg gen DAPK dugc thu nhan tu
ngan hang gen voi mi s truy cép
NC_000009.12 (Hinh 2). Pdng thoi, cac ving
promoter, exon 1 va 5’UTR dugc xac dinh
bang cac cong cu hd tro truc tuyén Sequence
view trén NCBI (Dt li¢u khong trinh bay).

Hinh 2. Vi tri gen DAPK nam trén nhiém sic thé s6 9

Chromosome 9 - NC_000009.12

[ #7053586

[ #7743569

LOC4a4127
CHarFL70

Cac dao CpG thudc viung promoter cia
gen dugc xac dinh bang phan mém
Methprimer, dao CpG c6 chiéu dai 662 bp

DAPKL 5
RPS2P1E LOCE51 66
LOC1 01927644 £TsL

(-292 dér} +370) kéo dai tir ving cudi promoter
1 dén cuoi exon 1 (Hinh 3).
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Hinh 3. So' 6 ciu tric gen DAPK

Exon 1

Vi tri khai dau |\
Promoter 1 phign mi
phién ma +1

Chiéu phién ma

17 ‘%ﬁﬁ’?“i‘ﬁ

Bén canh d6, kiém tra bang phan mém
TF search, nhiéu vj tri phién ma quan trong
Spl, MZF, CP2, ANMLIla, p300, C/EBP,
GATA,... dugc nhan dién nam bén trong dao
CpG cia gen DAPK (Hinh 4.). Cac nhén t6
phién ma nay hi¢n di¢n trong vung promoter,
vi vay viéc ”dong” hay "md” cia ching sé&
quyét dinh dén hoat dong phién ma va bicu
hién cua gen, do do, chung téi s€ chon vung
nay dé danh gid mirc do methyl hoa tai cac vi
tri CpG c6 thé gay trc ché qua trinh phién ma
din dén sy im liang cia cac gen thong qua
phuong phap MSP. Tir d6, cac moi dugc thiét

ké danh gia tinh trang methyl hoa tai vi tri cac
dao CpG s€ di qua cac nhan t6 phién ma quan
trong. Déi vOi phan Gmg MSP, h¢ thong moi
bao gdm mdi methyl va mdi unmethyl dé phan
biét dugc tinh trang methyl hdéa hay khong
methyl héa cta cac vi tri CpG trong vung khao
sat. Piém khac biét duy nhét gitta hai moi
methyl va unmethyl la nucleotide Cytosine
trong trinh ty moi methyl s& duoc thay thé
bang cac Thymine trong trinh ty moi
unmethyl. Trinh tu cac cip mdi dugc thé hién
0 Bang 2.

Bang 2. Trinh ty moi methyl (I) va unmethyl (IT) ding dé khuéch dai gen DAPK

Cip moi Trinh ty méi (5’ - 3°)
DAPK-MF GGATAGTCGGATCGAGTTAACGTC
® DAPK-MR CATAAACGCCAACGCCGAAAA
DAPK-UF GGAGGATAGTTGGATTGAGTTAATGTT
ah DAPK-UR CCATAAACACCAACACCAAAAA

Ghi chu: Cac vi tri CpG duoc in dam va gach duoi; Cac cap moi ding trong phwong phap MSP dwoc ki
hiéu la F—moi xudi. R—moi nguwoc;, M—methyl; U-unmethyl

Cap mdi methyl va unmethyl dugce t1en
hanh danh gia cac thong s6 vat ly bao gdm
chiéu dai, phan trim GC, nang lugng tu do hinh
thanh céu trac thir cép,... bang cong cu truc

tuyén IDT analyzer va danh gia do dac hiéu
thong qua chuong trinh tryc tuyén BLAST hay
METHBLAST trén NCBI (Bang 3).



TAP CHI KHOA HOC TRUONG DAI HOC MO TP.HCM - 5O 9 (1) 2014 59

Bang 3. Panh gia thong s6 vat Iy mdi methyl va unmethyl gen DAPK

Tén moi Tm (°C) L %GC 1) 2) Q) San pham (bp)
DAPK-MF 56,5 24 50,0 -041 -753
- 8,26 172
DAPK-MR 56,9 21 47,6 -0,51 -3,61
DAPK-UF 54,8 27 37,0 0,15 -4,85
- 8,31 176
DAPK-UR 52,1 22 36,4 -0,51 -1,47

Ghi chu: Nang luong tw do AG (Kcal.mqle‘l) hinh thanh (1) hairpin loop; (2) homodimer va (3)
heterodimer; T,,: nhiét do nong chay, L: chiéu dai (bp), %GC: phan tram GC.

Duya trén két qua phan tich cac thong sb
vat 1y caa moi (Bang 3.), phan 16n cac thong
sO vat Iy déu phu hop véi cac yéu cau 1y thuyét
dat ral'l. Chi duy nhat %GC cua cap moi
unmethyl thap hon so v&i quy dinh 1a 50-60%,
do d6, trong thuc nghiém sau nay s€ luu y
trong viéc téi wu hoa cac thong sb cua phan
ung MSP. Ngoai ra, khi kiém tra tinh dic hiéu
bang chuong trinh BLAST va METHBLAST
déu thé hién tinh dic hiéu cao (Dir liéu khong
trinh bay). Mat khac, vé s6 lugng cac CpG

trong mdi, moi xudi va mdi nguge duoc thiét
ké bao phu it nhét ba vi tri CpG, cu thé ddi voi
moi xudi methyl va unmethyl chira 4 vi tri
CpG va mdi nguoc chtra 3 vi tri CpG. Cung
v6i tinh chat hé thong moi nay duogc thiét ké
chtra céc vi tri CpG trung véi vi tri cua cac
nhan t6 phién méi quan trong nhu CP2, MZF1
lam tang d¢ ddc hi¢u cling nhu kha nang danh
gi4 tinh trang methyl hoa ¢ té bao ung thu vom
hong (Hinh 4).

Hinh 4. Vi tri bit cip moi methyl va unmethyl,
cac nhan to phién ma quan trong trén gen DAPK

CPl=

AGCAGGATIAGTCHGATCGAGTTA A

TTTITTTAGAATTTAGTTAGAGGGTAGTITAGTAATGTGTTATAGGTGGGGCGITCG
CGITTCGGGCGGACGTATIGGTITITCGETCGGOGTGGGTGTGGGECGAGTGGGET

GTGTGCGCGETCTGCGCGETAGAGCGCGTTAGCGAGTTCGEAGCGLGCAGTIIGT]
GAGGA|GTAGCGAGCGTCGCGTAGAATICGTAGCGTCGGTTIGGTAGGGTAGTTC

Spl=
GGAGGTGGGTGGGICGCGICGTAGTICGTITGTAGGG[ITIIIALGGTCGTITGT

Spl=
CGGTCGT@&*&GGCGGT‘%A.GGE'LGTCGAG&GGTTGTTTCGG‘ GIGIG

MZF1> Spl>
TCGGGGA GTTTTTITC[GCGGAGGG
Spl= MZF 1>

MZF 1=

Spl=

MZF 1=

MZF 1=

[CAITTCGETAATICGTAGCGGTAGGGTTIGCGGICGGCGTTIGECAGGGATTIGE
MZF 1> Spl=
[CTTTTITATTTATTTTTTAGTIGTGITI ICGICGTCGTTTCGGTTAGIIIICGGCGIT
GECGITTATGCTCGCTTTTCGATAGCGITICGGAGGGATCGEGCCAGTTTTTAGGCG
TICGGGTGAGTAGTTAGGCGCGGTITITCGGTTTTTICGATITICGGCGTTAGTTITIG

TTITTITTTAGTTAGGGCGCGGTGGGGTITGTICGGGTAGTGTTTCGAGTA

Ghi chii: Cdc nucleotide dwoc déng khung trong hép hinh chit nhdt la cdc vi tri ciia cdc yéu té phién md,
trinh ty nucleotide,mdu den la toan bo l‘l’il:lh tw dao CpG thu thdp duoc. Trong do, hai doan trinh ty duoc
t6 dam la vi tri bat cap cua hai dogn moéi methyl (DAPK-MF va DAPK-MR), doan trinh ty dwoc gach

chén bén dudi la vi tri bat cdp cua hai doan moi unmethyl (DAPK-UF va DAPK-UR).
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Nhu vay, ching t6i da thanh cong trong  hién churc nang. Vi vay, budc khao sat in silico
viéc thiét ké cap mdi methyl va unmethyl dé ké tiép, ching t6i tap trung trén gen EBNA-I,
danh gia tinh trang methyl hoa trén gen DAPK  nham x4c dinh xem gen nay c6 thé lam trinh ty
ctia ung thu vom hong dé sir dung trong cac  dich cho su xac nhan tinh nhiém va hinh thirc

nghién ctru thyc nghiém sau nay. x4m nhiém tiém tang ctia EBV.

Xéc dinh phuong thirc thuc nghiém Trinh ty gen EBNA-1 dugce tién hanh thu
nhim tién lwong va chin doan sém bénh nhan tir cic ma s0 truy cap khac nhau (nhu da
ung thu vom hong liét ké trong phér,l Vit liéu & Phuong phap)

Nhu d3 d& cap & trén, sy c6 mit cia dua trén ngudn goc cong bo co tinh phan biét

EBV da dugc chimg minh vé tinh tuong quan ve chung hay type nhiém. Céc trinh t ndy
At cao (trén 98%) & céc Khéi u vom hongpo dugc tién hanh sip giong cot bang chwong

Mit khac, dé duy tri hinh thirc xam nhlem tlen} trinh CLUSTALX (Hinh 5).
tang vd1 DNA dang vong, gen EBNA-1 can thé

Hinh 5. Ket qua sap giong cot cac trinh tuw gen EBNA-1
dhkkk kbbb hdd hhdkhdhkhhhbdhdhhdr dhddbhbdhdhhdr *h **************l
NC 009334.1

-

=l

Dp279927 | BG
KC207814.1 r
XC617875 | BE
KC207813.1 ?
KF373730.1 *
70009376.1 | &g

()
Q)
Q)
Q)
()

@66 60606006

Gl

Q0000 Q¢
R Q600 a0c
R Q00 Q0
B Q006 00

Két qua sip giong cot cac trinh tu  do, c6 thé két luan rang, ving bao ton thudc
EBNA-1 (Hinh 5) cho thay ty 1¢ bao ton cia gen EBNA-I nay c6 di co s¢ dé lam trinh ty
gen nay kha cao (thé hién théng qua ddu * dich nham phat hién EBV. Viéc thiét ké mdi
trong hinh). Ngoai ra, cac trinh ty bao ton cia  cho cac phan tmg RT-PCR dugc tién hanh va
gen nay déu rat dic trung cho EBV khi khao  két qua duoc thé hién trong Bang 4.
sat bang BLAST (dit lidu khong trinh bay). Do

Bang 4. Trinh ty mdi cho phan rng PCR khuéch dai mdt phin gen EBNA-1

Cip moi Trinh tw mdi (5’ — 3°)
EBNAI F GCCGGTGTGTTCGTATATGG
EBNAI R AGGGGAGACGACTCAATGGT

Ghi chu: F moi xuéi; R moi nguoc

Céc thong sb vat 1y ctia cip moéi EBNA1 F va EBNA1 R duoc kiém tra bang chuong trinh
IDT analyzer va thé hién ¢ Bang 5.

Bang 5. Két qua thong sé vat Iy ciia cip moi EBNA1_F va EBNA1 R

Trinhtemdi (5>-3’) L %GC Tm(CC) (1) (2) (3)  San pham (bp)
EBNA1 F6 20 55,0 55,8 1,18  -9,75
EBNA1 R6 20 55,0 57,9 1,65 -3,61

Ghi chu: Nang luong tw do AG (Kcal.mgle'l) hinh thanh (1) hairpin loop; (2) homodimer va (3)
heterodimer; T,: nhiét do nong chay, L: chiéu dai (bp), %GC: phan tram GC.

-6,53 109
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Dua trén két qua phén tich, cac théng sb
vat Iy déu phu hop voi yéu cau cua thiét ké
moi, ngoai trir ning lwong tu do hinh tha‘lnh
cau triic homodimer 1a -9,75 < -9 Kcal. mole™.
Tuy nhién, khi tién hanh kiém tra bang phan
mém truc tuyén IDT, cdu trac ty bit cip xay ra
& dau 5° va gia tri nang lugng ty do nay khong
chénh léch qua nhiéu so voi yéu cau (-9
Kcal.mole™). Do dé, cip mdi ndy van dugc sir
dung dé kiém tra tinh dic hiéu. Khi tién hanh
kiém tra tinh dic hiéu béng chuong trinh truc
tuyén BLAST, két qua cho thdy moi khuéch
dai dugc gen EBNA-I cua virus human hepes
(M4 s6 truy cap JN986951, IN986949...) co dd
tuong dong cao, dat 100% va gia tri E-value
gin bang 0 (Ident=100%, E-value=0,089).
Nhu vay, vé mit 1y thuyet chung t6i da thiét
ké thanh cong cip moi khuech dai gen EBNA-
1 théa man voi cac yéu cau vé thong s, tinh
dic hiéu cia moi. Qua do, ching t6i ciing
dong thoi xac dinh phwong thirc thuc nghiém
nham tién lugng va chan doan sém ung thu

vom hong s€ dya trén hai gen dich: gen EBNA-
I (véu t6 nhiém) va DAPK (yéu t6 thé chu)
bang cac phan tng két hop RT-PCR va MSP.

4. Két ludn

Tur nhimng két qua nghién ctru bude dau,
chung t6i ghi nhan tan s6 methyl hoéa trung
binh c6 trong s6 cua gen DAPK 1a cao, dat
72,02%. Cung véi tinh chat methyl hoa cao
nay, su biéu hién cua gen EBNA-1 duoc ghi
nhan 14 dam bao tinh nhiém ¢ dang tiém tang,
DNA dang vong ciia EBV trong co thé chu.
Két hop ca hai yéu t6 nay, ching t6i xac dinh
phuong thirc thyc nghiém nham tién luong va
chan doan sém ung thu vom hong s& dua trén
hai gen dich: gen EBNA-1 (yéu t6 nhiém) va
DAPK (yéu t6 thé chi) bang cic phan ung két
hop RT-PCR va MSP véi cac bdo mdi dic
trung da duogc thiét ké va danh gia tot trén ly
thuyét. Két qua khao sat in silico nay cling 1a
co s& khoa hoc dé chung to1 tién hanh thuc
nghiém trong thoi gian sém nhét.
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