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PAU CO

POT BIEN MAT POAN GEN LMP1-EBV
DAU HIEU CHO PHAT SINH UNG THU VOM MUI HONG

Trinh Thij Hng Cual, Tran Ngoec Dung?,
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Nguyén Trinh Gia Minh!, Nguyén Tran Phwong Vy!

TOM TAT

Pit van dé: EBV la nguy co chinh giy ung
thu vom miii hong, véi 3 nhém gen EBV chinh
co lién quan 1a EBNA, EBER va LMP, trong do,
gen LMP1-EBV la quan trong nhét trong bénh
sinh ung thu vom miii hong, dac biét, tinh trang
dot bién mat doan trén gen LMP1-EBV lién quan
dén sy phét sinh vatién trién khéi u ac tinh tai té
bao biéu mé vom miii hong & bénh nhan ung thu
vom hong c6 nhiém EBV. Muc tiéu nghién ciru:
Khao sat dic diém dot bién gen LMP1-EBV ¢
mo sinh thiét vom ciia bénh nhén ung thu vom
mili hong, diéu tri tai Bénh vién Ung budu Can
Tho. Pdi twong va phwong phap nghién ciru:
Nghién ctru mé ta cit ngang trén 33 mau mo sinh
thiét khéi u vom cta bénh nhan da duge chan
doan x4c dinh ung thu vom miii hong c6 nhiém
EBV. Tién hanh k¥ thuat giai trinh ty gen dé
khao sat dic diém dot bién gen LMP1-EBV & té
bao biéu mé vom mii hong. Két qua nghién
curu: Trong 33 bénh nhan ung thu vom miii hong
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khéo sat, ty s6 nam/nit: 2/1; d6 tudi 41-60 chiém
cao nhat (51,5%), v6i 57,6% bénh nhan ung thu
O giai doan III; thé mo bénh hoc chiém cao nhat
1a ung thu biéu mo gai khong stmg hoa (54,6%);
25/33 miu moé (75,8%) c6 dot bién mat doan
30bp trén gen LMP1-EBV va 8/33 (24,2%) mau
md chia céac loai dot bién khic ma khong c6 dot
bién mat doan 30bp. Vi tri dot bién mét doan
30bp trén gen LMP1-EBV la 168266-168295
(343-350),day 1a vi tri nhan dién khang nguyén
clia EBV tai hoat ¢ cac bénh nhan nhiém EBV.
Két ludn: Kiéu dot bién mét doan 30bp tai vi tri
168266-168295 (343-350) trén gen LMP1-EBV
xuét hién kha cao & mo sinh thiét khdi u ciia bénh
nhan ung thu vom miii hong. Budc dau nhan
dinh c6 khaniang dic diém d6t bién nay 1a co so
phat sinh ung thu vom miii hong ¢ bénh nhan.

Tir khéa: LMP1-EBV, d6t bién gen mat
doan, ung thu vom miii hong

SUMMARY
LMP1-EBV GENE DELETION
MUTATIONS SIGNS OF
NASOPHARYNGEAL CARCINOMA
GENERATION

Background: EBV is the main risk for
nasopharyngeal cancer, with three main EBV
gene groups involved: EBNA, EBER, and LMP,
of which the LMP1-EBV gene is the most
important in the pathogenesis of nasopharyngeal
cancer. In particular, deletion mutations in the
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LMP1-EBV gene are related to the emergence
and progression of malignant tumors in
nasopharyngeal epithelial cells in nasopharyngeal
cancer patients infected with EBV. Objective:
Describe the characteristics of LMP1-EBV gene
mutations in nasopharyngeal biopsy tissue of
patients with nasopharyngeal cancer, treated at
Can Tho Oncology Hospital. Materials and
methods: A Cross-sectional descriptive study on
33 nasopharyngeal tumor biopsy tissue samples
of patients diagnosed with EBV-infected
nasopharyngeal cancer. Doing the gene
sequencing techniques to describe the
characteristics of LMP1-EBV gene mutations in
nasopharyngeal epithelial cells. Results: Among
33 nasopharyngeal cancer patients surveyed, the
male/female ratiowas 2/1; The age group 41-60
accounts for the highest number (51.5%), with
57.6% of cancer patients in stage I11; The highest
histo-pathological type is non-keratinizing
squamous carcinoma (54.6%). There were 25/33
tissue samples (75.8%) with a 30bp deletion
mutation in the LMP1-EBV gene and 8/33
(24.2%) tissue samples containing other
mutations without the 30bp deletion mutation.
The 30bp deletion mutation location on the
LMP1-EBV is 168266-168295 (343-350), this is
the antigen recognition site of reactivated EBV in
EBV-infected patients. Conclusion: The 30bp
deletion mutation at position 168266-168295
(343-350) onthe LMP1-EBV gene appears quite
high in tumor biopsy tissue of nasopharyngeal
cancer patients. Initially, this mutation may be
the basis for the development of nasopharyngeal
cancer.

Keywords: LMP1-EBV, gene deletion
mutation, nasopharyngeal carcinoma.

I. DAT VAN DE
Ung thu vom mii hong (UTVMH) la
khdi u &c tinh xuat phét cha yéu tir 16p té bao

biéu mé phit vom miii hong vai cac muac do
biét hdéa khac nhau [2]. Su hién dién gen
LMP1-EBV trong mau md sinh thiét vom
cta bénh nhan UTVMH da duoc khang dinh
qua két qua nghién ctru cua nhiéu téc gia &
cac nudc trén Thé gioi (chi yéu 1a Pong
Nam A) va tai Viét Nam [3], [5], [7]. Kiéu
dot bién mat doan 30bp trén gen LMP1-EBV
duoc xem 1a kiéu dot bién cha yéu & mé sinh
thiét bénh nhan UTVMH [5],[7]. Theo
Nguyen-Van D. et al. (2008) va Tang Y.L. et
al. (2008), dot bién mat doan gen LMP1-
EBV c6 lién quan dén sy phat trién khdi u ac
tinh tai té bao biéu mo6 vom mii hong & céc
bénh nhan ¢ nhiém EBV [5],[7], véi ly giai
rang, tinh trang dot bién mat doan 30bp nay
c6 thé da giup cho EBV thoat khoi su giam
sat cua té bao mién dich chéng EBV, ching
ton tai va tai hoat dong ¢ co thé tic cha
[5],[7]. Dé ching minh diéu nay, nghién ctu
duoc tién hanh véi muc tiéu “Khdo sdt diic
diém dpt bién trén gen LMP1-EBV ¢ md
sinh thiét khéi u vom cia bénh nhan ung
thw vom miii hong diéu trj tai Bénh vign
Ung bwéu Cén Tho.

I. DOl TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciru

Doi twong nghién ciru: Bénh nhan duoc
chan doan xac dinh ung thu vom mili hong
va diéu tri tai Bénh vién Ung budu Cén Tho.

Tiéu chuéin chon méu: Bénh nhan c6 két
quad mo bénh hoc xéc chén 1a ung thu biéu
md vom miii hong cac thé; miu mé sinh thiét
khéi u vom mili hong ¢ két qua PCR LMP1-
EBV duong tinh, khong phan biét tudi va
gio1 tinh.

Tiéu chudn logi triv: Bénh nhén co két
qua giai trinh tu gen LMP1-EBV nhung
khong phan tich duoc, do nhiu séng tin
hi¢u.
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Dia diém va thoi gian nghién civu:
Nghién ciou dugc tién hanh tai Bénh vién
Ung buéu Can Tho va phong xét nghiém
Sinh hoc phan ti Truong Dai hoc Y Dugc
Can Tho tir thang 12 nam 2016 dén thang 12
nam 2018.

2.2. Phwong phap nghién ciru

Thiét ké nghién civu: M6 ta cit ngang

Cé mdu: Trong quéa trinh nghién ciru,
chung t6i thu duoc 108 mau mo sinh thiét
vOm cua cac bénh nhin duoc x&c chan Ia
UTVMH, bing ky thuat PCR, ching t6i xac
dinh ¢6 70 mau c6 su hién dién gen LMP1-
EBV (70/108), trong d6 c6 33/70 mau (n =
33) dat tiéu chuan dé thyc hién k¥ thuat giai
trinh tu va phan tich trinh tu nucleotide trén
doan gen nay [1].

Noi dung nghién ciru: Ghi nhan céc dic
diém ddi tuong nghién ciru (gdm gidi tinh,
tudi, dan toc, md bénh hoc va giai doan bénh.
Pic diém dot bién gen LMP1-EBV thong
qua két qua giai trinh tu (gém ty 1& kiéu dot
bién mat doan 30bp, phan tich vé s6 lwong
nucleotid bi mat, vi tri nucleotid va acid amin
& doan 30bp bi mat & cac miu co két qua dot
bién mat doan, dong thoi, phan tich vi tri
nucleotid va acid amin & doan 30bp khong bi

ll. KET QUA NGHIEN cU'U

mat & cac mau c6 két qua khong co mat doan
30bp dé ddi chiéu. Ghi nhan thém cac kiéu
dot bién khac trén gen LMP1-EBV nghién
clru.

Phwong phdp thu thip va xir ly s6 liéu:
S liéu dugc thu thap theo phiéu di soan san;
Pic diém bénh nhan dugc ghi nhan theo hd
so bénh 4n cua bénh vién; Mau mo sinh thiét
khdi u vom miii hong duoc thu tir khoa giai
phau bénh (GPB) cua bénh vién ung budu
Can Tho, di dugc dbi chiéu két qua xac nhan
tr khoa GPB cua Bénh vién K Ha Noi; Thuc
hién k¥ thuat PCR xac dinh sy hi¢n dién gen
LMP1-EBV tai Vién Cong ngh¢ sinh hoc va
thuc phém, Pai hoc Can Tho va thuc hién ky
thuat giai trinh ty doan gen dé xac dinh dot
bién gen LMP1-EBV trén hé thong may giai
trinh tu ty dong ABI PRISM 3730x1 Genetic
Analyzer tai phong thi nghiém First BASE
Laboratory, Malaysia, st dung phan mém
Geneious/Bioinformatics solutions for the
analysis of molecular sequence data, dé phan
tich, so trinh tu cia mau nghién ctru véi trinh
ty cia chung chuan EBV B95-8 (Genbank
V01555). Phan tich thong ké s lidu thu duoc
bang chuong trinh SPSS 18.0.

3.1. Pic diém chung cia déi twong nghién ciu
Bdang 1. Ddc diém chung cua bénh nhdn ung thw vom miii hong nghién ciru (n=33)

Pic diém chung ciia bénh nhin Tansé (n) | Ty 18 (%)
o Nam 22 66,7
Gioi tinh Nit 11 333
> 20 0 0,0
Y 21-40 9 27,3
Do ol 41-60 17 515
>60 7 21,2
Dan toc Kinh 30 90,9
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Hoa 1 3,0
Kho me 2 6,1
X A Ung thu biéu mo khong biét héa 15 45,4
Th bénh h A ;

© MO Demh A0 Ung thu biéu md gai khong stirng hoa 18 54,6
I 1 3,0
1 3 91

o o A h ]
Giai doan bén i 19 57.6
v 10 30,3

Nhin xét: Nam gi6i chiém ty 18 66,7%, ti sé nam/nit=2/1; 41-60 chiém ty 1& cao nhat
(51,5%); 90,9% 1a dan toc Kinh; ung thu biéu mé gai khong sung hoa (54,6%); giai doan 111
(57,6%).

3.2. Pic diém dot bién gen LMP1-EBV trén bénh nhéin ung thw vom miii hong

Bing 2. Ty 1¢ dot bién dét bién mat doan 30bp trén gen LMP1-EBV ¢ bénh nhéin ung
thuw vom miii hong (n=33)

Pic diém dot bién gen LMP1-EBV Tén sb (n) TV 18 (%)
. . Mit doan 25 75,8
Kiéu do6t bién gen LMP1-EBV — .
Loleng Khong mat doan 8 33,3
Nhén xét: Kiéu dot bién mat doan gen LMP1-EBV chiém ty 18 75,8% (25/33).

168..260 168:266 16§.270 168..280 168;290 168:295 168..300 168:310 168:320
_CGCCGCCAEEE==Emm e m m e s e e =HCCGTCTGTCATCGAAGGCGGGCCCCG!
60 163266 168.270 168,280 168,290 168;95 168,300 168,320

TGGCCGGAATCATGACTATGACCGCCGCC CCGTCTGTCATCAAAGGCGGGCCCTG«
e A A0 AN A

R e e HCCGTCTGTCATCGAAGGCGGGCCCCG!
Hinh 1. Phan tich doan 30bp bi mit trén gen LMP1-EBV ¢ mdu nghién civu [1]
Nhin xét: Chiéu dai mat doan trén gen LMP1-EBV la 30bp, vi tri mat doan la 168266 -
168295, acid amin mit doan 1a 10 acid amin tir 343-352.
Bing 3. Ty I¢ cdc thay déi nucleotide khdc trén gen LMP1-EBV 6 mdu nghién civu

(n = 33)
Vi tri nucleotide Thay ddi nucleotide | Thay déi acid amin TV 18 (%)
168225 A>T N366Y 100 (33/33)
168268-168269 +T 12,5 (1/8)
168276-168277 +GA 12,5 (1/8)
168295 T>A 100 (8/8)
168308 A>G 0338R 100 (33/33)
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168320 T>C

L 334P 97 (32/33)

168320 T>G

L334R 3 (1/33)

Nhin xét: Dot bién thay thé nucleotide &
vi tri A168225T (N366Y) va A168308G
(Q338R) (100%), T168320C (L334P) (97%)
va T168320G (L334R) (3%) trén gen LMP1-
EBV c0 & tit ca cic mau nghién ciru (ca mat
doan va khong mit doan 30bp). Riéng & cac

168,260 168,266 168270 168280

7~ ~rr

168290
“CGCCGCCATGGCCGGAATCATGACTATGACCGCCGCCACCGTCTGTCATC

mau khong co dot bién mat doan 30bp, con
c6 cac thay ddi nucleotid khac: T168295A
(8/8 mau-100%), 12,5% (1/8) mau khong
mat doan 30bp c6 dot bién thém 1-2
nucleotide.

168295 163300

168,266 168270 168.280

168290

168,295

'CGCEGCC TGGCCGGAATCATGACTATGACCGCCGCC CCGTCTGTCATCAAAGCCGGGCCCTGC

CGCC TGGCCGGAATCATGACTATGACCGCCGCCA CGTCTGI

________

Nhin xét: Cac miu khong co dot bién
mat doan 30bp gen LMPI1-EBV tai vi tri
168266-168295 thiy c6 su thay doi
nucleotide tai vi tri T168295A; A168308G
(Q338R).

IV. BAN LUAN

Vé dic diém chung cua ddi tugng nghién
ctru, trong 33 mau mé sinh thiét khdi u thu
dugc tu bénh nhan ung thu vom miii hong
nghién ciru, cho thay phan 1on bénh nhan la
nam giéi (66,7%), do tudi 41-60 chiém ty 1¢
cao nhit (51,5%), c6 90,9% bénh nhan 1a dan
toc Kinh; da sb bénh nhan & giai doan III
(57,6%), v6i thé mo bénh hoc 14 ung thu biéu
md gai khong sing hoa chiém cao nhat
(54,6%); c6 su phu hop vé gioi tinh, do tudi
va giai doan bénh cua bénh nhan voi cac
nghién ctru trude [8], [9]. Tuy nhién, cé su
khac biét vé két qua thé moé bénh hoc, két

*J._A

Hinh 2. Phén tich mdu khéng cé dét bién mit doan 30bp trén gen LMPI-EBV

qua caa ching téi ghi nhan ty 1é thé md bénh
hoc ung thu biéu mo gai khong sing hoa
(54,6%) cao hon ty 1& thé md bénh hoc ung
thu biéu md khong biét hoa (45,4%), day la
thé mo bénh hoc ma cic nghién ctru trude
day déu ghi nhan chiém ty 1¢ kha cao & bénh
nhan ung thu vom mii hong (UTVMH), dac
biét 1a véi cac bénh nhan UTVMH & cac tinh
phia Bic-Viét Nam [9]. Su khéc biét nay co
thé do su khac nhau vé dic diém co dia va
khu vuc dia ly cia cta bénh nhan UTVMH
tai Viét Nam va diéu nay ciing da duoc cac y
van trén thé giéi dé cap dén.

Bang ky thuat giai trinh doan gen trén
san pham khuéch dai gen LMP1-EBV, chlng
t6i dd xac dinh duoc ty 1& dot bién mat doan
30bp 1a 75,8% (28/33 mau) va ty ¢ khong c6
dot bién mat doan 30bp 1a 24,2% (8/33 mau),
cho thay dot bién mat doan 30bp trén gen
LMP1 cia EBV la kiéu dot bién chinh cua
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gen nay. Két qua nay ciing twong dong voi
két qua cua cac nghién cau trudce [5], [6], [7].
Bén canh d6, ching t6i con xac dinh dugc vi
tri mat doan 30 bp trén gen LMP1-EBV nam
& vi tri 168266-168295, do6 1a vi tri cé vung
exon 3 cua gen LMP1l-EBV (168965-
168163). Vi tri 168266-168295 la vung gen
ma hoa cho 10 acid amin tir 343-352, trinh tu
10 acid amin nay cé lién quan dén ving
TES2 (313-386) cua dau carboxyl trén phan
tr LMP1-EBV. Diéu dic biét quan trong la
vi tri dot bién mat doan 30bp (343-352)
khéng anh hudng dén ving hoat héa tin hiéu
noi bao NFkB (379-384) va TRADD (384-
386) cua vung hoat héa CTAR2 (351-386)
trén phan td LMP1-EBV, c¢6 nghia la qua
trinh sao chép nhén, su tang sinh qua muc,
su sdng sot, su bién doi va rdi loan biét hoa
té bao biéu moé vom miii hong van xay ra
[10]. Nghién ctru cua tac gia Leen et al.,
(2001) khang dinh c6 3 vi tri acid amin trén
phan tir LMP1-EBV la trinh tu epitope cho té
bao lympho TCD4 nhan di¢n khang nguyén,
mot trong s6 d6 1a doan acid amin ¢ trinh tu
TDGGGGHSHDSGHGG  (340-354) [4].
Piéu nay cho phép ching téi suy luan rang,
dot bién mat doan 30bp (168266-168295)
(343-352) di dan dén kha ning mat doan
acid amin cd tinh quyét dinh khang nguyén
(epitope) trén phan tir LMP1-EBV, néu day
1a doan rit quan trong dé gidp té bao TCD4
nhan biét khang nguyén EBV thi khi mat
doan gen nay, EBV tai hoat hoa sé dugc bao
vé, tranh sy nhan biét cia cac té bao mién
dich chéng ung thu. Noi cach khac, day 1a
diéu kién thuan loi dé EBV ton tai, phat trién
va gay bién chuyén &c tinh té bao, tir d6, phat
sinh bénh UTVMH trén lam sang.

Trén ca 33 mau dua vao nghién ciu,
ngoai vung trinh tu 168266-168295 thi vi tri
168225 c6 su thay doi trinh ty 1 nucleotide

A>T voi tan suat 100% (33/33) va lam thay
ddi acid amin N366Y; vi tri 168308 cO su
thay d6i trinh ty 1 nucleotide A>G véi tan
suat 100% (33/33) va lam thay ddi acid amin
Q338R; vj tri 168320 c6 su thay d6i trinh tu
1 nucleotide T>C v&i tan suat 97% (32/33)
lam thay doi acid amin L334P va riéng 1
mau (code 179) thi T>G véi tin suit 3%
(1/33) ciing lam thay déi acid amin L334R.
So sénh két qua phan tich cac dot bién nay
trén gen LMP1-EBV véi két qua phan tich tur
cac nghién curu trong va ngoai nuéc khac,
nghién ctu cia Nguyen-Van D et al., (2008)
cong b mot s6 vi tri dot bién twong déng Vo
két qua cua chung t6i, nhu cac thay ddi & vi
tri nucleotide 168308 va 168320 [5]. Nghién
cau cua Nurhantari et al., (2003) tai
Indonesia, ciing c6 cong bd dot bién & cac vi
tri nucleotide 168225, 168308 va 168320
trén gen LMP1-EBV [6].

Chang t6i tiép tuc phan tich trinh tu
nucleotid tir vi tri 168266-168295 cua 8 mau
khong c6 kiéu dot bién mat doan 30bp, két
qua di ghi nhan dugc mot s6 thay doi
nucleotide khac, nhu sau: c6 12,5% (1/8)
mau (mau 192) c6 trinh tu nucleotide & vi tri
168266-168295 khéc han trinh ty cua ching
chuan EBV B95-8, ching toi phat hién thém
hién tugng co thém 1 nucleotide bi chen &
gitra vi tri 168268 va 168269 (GC — GTC),
tuong tu cO thém 2 nucleotide ¢ gitra vi tri
168276 va 168277 (CA — CGAA), nén tdng
chiéu dai caa doan nay 1én dén 33bp thay vi
30bp. Ngoai ra, con c6 thay doi nucleotide &
vi tri 168295 T>A véi ty 1é 1a 100% (8/8).
Két qua nay tuong dong véi nghién ctu cua
tac gia Nurhantari et al., (2003) tai Indonesia
& Vi tri 168295 [6]. Tuy nhién, dot bién thém
tir 1 dén 2 nucleotide ciia mau 192 thi chua
thdy nghién ctru ndo trong va ngoai nudc
cong bd. Pay co thé dugc xem 1a mot phét
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hién méi vé kiéu dot bién gen LMP1-EBV &
c&c mau khong c6 dot bién mat doan
(168266-168295). Nhu vay, ching to ¢ su
thay ddi nucleotide ¢ ving gen 168266-
168295, 1a doan epitope quan trong cua
khéng nguyén EBV can trinh dién cho té bao
mién dich. T 46, goi y vé mot hudng nghién
crtu mGi & nhém khong co dot bién mat doan
30bp gen LMP1-EBV trén bénh nhéan
UTVMH dé gop phan 1am rd thém bénh sinh
hoc caa bénh nhan UTVMH tai Bong bang
song Cuu Long.

V. KET LUAN

Kiéu dot bién mat doan 30bp gen LMP1-
EBV tai vi tri dot bién 168266-168295 (343-
350) xuat hién cao trén bénh nhan ung thu
vom miii hong. Budc dau nhan dinh day la
co so phét sinh ung thu do dot bién & vi tri
nhan dién khang nguyén EBV tai hoat hoa.

TAI LIEU THAM KHAO

1. Cua Thi Hong Trinh, Dung Ngoc Tran,
Linh Thi Thao Nguyen, Nghia Tin Tran,
Minh Trinh Gia Nguyen, Vy Tran Phuong
Nguyen, Nhung Thi Hong Vu, Khanh Duy
Dang, Kha Van Vo, Hoa Chieu Chau, Phi
Thi Phi Phan and Mai Huynh Truc
Phuong. LMP1-EBYV gene deletion mutaions
and HLA genotypes of nasopharyngeal
cancer patients in Vietnam. Pathophysiology.
2023, 30, 1-12.

2. Bui Di¢u. Ung thu vom miii hong. Gidi thiéu
mot s6 bénh ung thu thuong gap. Nha xuat
ban y hoc Ha Noi; 2012:31-47.

3. L& ThanhHa, Nguyén Linh Toan, Nguyén
Pinh Phiic va Lé Thanh Hoa. Phan tich ciu
tric gen LMP-1 va mdi quan hé ngudn géc
pha hé cua 34 chung virut Epstein-Barr tir
bénh nhan ung thu vom hong ¢ Viét Nam.

10.

Tap chi Y-Duoc hoc quén su 2014.2014:18-
25.

Leen, A., P. Meij, |. Redchenko, J.
Middeldorp, E. Bloemena, A. Rickinson
and N. Blake. Differential Immunogenicity
of Epstein-Barr virus latent-cycle proteins for
CD4* T-helper 1 responses. Journal of
virology. 2001: 8649-8659. DOI:10.1128/
JVI1.75.18.8649-8659.2001.

Nguyen-Van D, Enrberg | and Phan-Thi
Phi P. Epstein Barr virus genetic variation in
Vietnamese patients with Nasopharyngeal
carcinoma: full-length analysis of LMP 1.
Virus Genes. 2008;37(2):273-281.
Nurhantari, Y., N. Emoto, P. Rahayu and
M. Matsuo. Nasopharyngeal carcinoma in
Indonesia has a low prevalence of the 30-
base pair deletion of Epstein-Barr virus latent
membrane protein 1. Southeast Asia J Trop
Med Public Health. 2003;34(1): 98-105.
Tang, Y.L., J.H. Lu, L. Cao, M.H. Wu,
S.P. Peng, H.D. Zhou, C. Huang, Y.X.
Yang, Y.H. Zhou, Q. Chen, X.L. Li, M.
Zhou and G.Y Li. Genetic variations of
EBV-LMP 1 from nasopharyngeal carcinoma
biopsies: potential loss of T cell epitopes.
Brazilian Journal of Medicine and Biological
Research. 2008;(4):110-116.

Piang Huy Qudc Thinh. Héa-xa tri dong
thai carcinomavom hau giai doan tién xa tai
chd-tai ving. Luan &n tién si. Truong Pai
hoc Y duoc Thanh phé H6 Chi Minh.2010.
Nghiém Pic Thuan. Lién quan giira mot s6
gen Epstein Barr Virus v4i cac thé md bénh
cua ung thu vom hong. Tap chi Y hoc thuc
hanh (869). 2013;5:125-128.

Tzellos, S. and J.F. Paul. Epstein-Barr virus
sequence variation-biology and disease.
Pathogens. 2010;1(2):156-175. DOI:10.3390/
pathogens1020156.



