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Ung Thu Vom Hong (UTVH) 1a mot loai khéi u hiém xuét
phat tir khu vuc phia sau khoang miii va phia trén cta hau. Cac
nguyén nhan chinh cia UTVH bao gom: nhiém Virus Epstein-Barr,
su bién d6i gen va do yéu t6 moi truong, 16i séng. Nghién ciru trén
toan cau va tai Viét Nam da chi ra sy ting cuong methyl hoa trén
ving promoter ciia cac dao CpG, gop phan vao sy hinh thanh cia
nhiéu loai ung thu, trong d6 ¢c6 UTVH (Chan, Teo, & Johnson,
2002). Gene p16™ ** con duoc goi 1a cyclin-dependent kinase
inhibitor, 14 mot gene trc ché khdi u, co vai tro tc ché Cyclin-
Dependent Kinase (CDK), dan dén viéc CDK khong tuwong tac voi
cyclin, tir d6 {rc ché qua trinh phosphoryl trén pRb, lam ngung chu
trlnh té bao. Gene plG'NK4“ nam trén phan ngin cia nhiém sic thé
s6 9 vi tri 9p21.3 bao gdm ba exon ma hda 156 axit amin (Coppe &
ctg., 2011). Theo mdt nghién cliru tong hop tir 11 bai bao vé qua
trinh methyl hoa trén gene p16™ **, tién hanh boi Xiao, Jiang, Hu,
va Livao nim 2016 di cho thay sy ton tai cia qua trinh methyl hoa
vuot mirc trong mau khéi u vom hong cao hon déng ké so voi mau
khong ¢ khdi u (Xiao & ctg., 2016). Ngoai ra, sy methyl hoa trén
gene p16'NK4“ trong mau mau cua bénh nhan UTVH ciing cao hon
dang ké so v6i miu mau binh thuong. Vi thé, bai bio nay nham
cung cap thém dir liéu c6 tinh khoa hoc vé tinh trang ting cuong
methyl héa trong ving promoter trén ddao CpG ctia bénh nhan méc
UTVH dua trén viéc phan tich gene p16™<* bang phuong phap
téng hop thong ké.

Két qua nghién ctru cho thiy tan suat biéu hién cia gene
p16™“* khong ddng déu gitta hai nhom bénh va nhom chimg.
Trong nhém bénh, chiing t6i quan sat thiy gia tri Q = 104.5223 véi
bac tu do DF = 13 va gia tri p < 0.0001, cung voi chi s6 I 1a
87.56%, v6i khoang tin ciy 95% cho chi sb I tir 80.84 dén 91.9.
Trong khi do, trong nhom chung, gia tri Q 1a 56.1888 (p < 0.001),
va chi sé I? dat 76.86%, v6i khoang tin cdy 95% cho chi s I? tir
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61.38 dén 86.14. Tan sb co trong s6 ciia nhoém bénh va nhém ching
twong mg 1a 63.478% va 7.966%, cho thay c6 su khac biét giira
nhom bénh va nhom ching, v6i gia tri Q cao va gia trj p rat nho.
Cac yéu t6 khac c6 thé anh huong dén qua trinh methyl héa, nhu
dan toc va ngudn mau, ciing duoc dua vao phan tich. Két qua cho
thdy rang qua trinh methyl hoa trong hai nhém nay c6 mdi tuong
quan dang ké véi su phat trién cia UTVH. Cu thé, chi s6 OR tuong
d6i cho Trung Qudc va Chau Phi lan lugt 13 7.002 va 6.47. Chung
ta cling quan sat dugc rang chi sé OR cho nhém ngudn méu tir md
va dich co thé 1an luot 12 6.802 va 5.516. Phan tich két qua da xac
nhan rang sy biéu hién cua gene p16'NK4“ c6 mbi lién quan manh
dén qué trinh hinh thanh khdi u vom hong. Vi vay, dir liéu nay tao
nén tang cho cac nghién ctru thuc nghiém trén mau UTVH thu thap
tr nguoi Viét Nam.
ABSTRACT

Nasopharyngeal carcinoma (NPC) is a rare type of tumor
originating from the region behind the nasal cavity and above the
throat. The primary causes of NPC include Epstein-Barr virus
infection, genetic mutations, and environmental factors, such as
lifestyle. Global and Vietnamese studies have indicated enhanced
methylation in the promoter region of CpG islands, contributing to
the development of various cancers, including NPC (Chan, Teo, &
Johnson, 2002). The p16™ ** gene, also known as cyclin-dependent
kinase inhibitor, is a tumor suppressor gene that inhibits Cyclin-
Dependent Kinase (CDK), leading to the inhibition of CDK
interaction with cyclin, thereby inhibiting the phosphorylation
process on pRb, halting the cell cycle. The p16™<** gene is located
on the short arm of chromosome 9 at position 9p21.3, consisting of
three exons encoding 156 amino acids (Coppé et al., 2011).
According to a meta-analysis of 11 papers on methylation
processes on the p16 "™“** gene conducted by Xiao et al. in 2016,
significantly higher levels of methylation were found in NPC tissue
samples compared to non-tumor samples (Xiao et al., 2016).
Additionally, methylation on the p16™“* gene in blood samples
from NPC patients was also significantly higher compared to
normal blood samples. Therefore, this article aims to provide
further scientific evidence on the enhanced methylation status in
the promoter region of CpG islands of NPC patients based on the
analysis of the p16™“** gene using statistical synthesis methods.

The research results demonstrated an uneven expression
frequency of the p16'™“*“ gene between the two patient groups and
the control group. In the patient group, we observed a Q value of
104.5223 with degrees of freedom (DF) = 13 and a p-value <
0.0001, along with an 1% index of 87.56%, with a 95% confidence
interval for 1° from 80.84 to 91.9. Meanwhile, in the control group,
the Q value was 56.1888 (p < 0.001), and the 1% index reached
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76.86%, with a 95% confidence interval for I° from 61.38 to 86.14.
The weighted frequency of the patient and control groups was
63.478% and 7.966%, respectively, indicating a significant
difference between the patient and control groups, with a high Q
value and a very low p-value. Other factors that may influence the
methylation process, such as ethnicity and sample source, were also
included in the analysis.

The results showed a significant correlation between the
methylation process in these two groups and the development of
NPC. Specifically, the Odds Ratios (OR) for China and Africa were
7.002 and 6.47, respectively. We also observed that the OR for
samples from the mucosa and body fluids were 6.802 and 5.516,
respectively. The analysis confirmed that the expression of the
p16™ ** gene is strongly related to the formation of throat cancer.
Therefore, this data provides a foundation for experimental studies
on NPC samples collected from the Vietnamese population.

1. Giéi thiéu

Vom hong, nam & phia trén hau hong va phia sau miii, bén trong xuwong cham, va tao
thanh mot khong gian & phia trén vom miéng mém, ndi miii voi miéng (National cancer institute,
n.d.) UTVH 1a mot loai khéi u 4c tinh thudng bat ngudn tir biéu mé niém mac cua vom hong va
tuyén nude bot. C6 ba loai UTVH ung thu biéu mo té bao vay, ung thu biéu mé khong simg hoa
va cudi cung 1a ung thu biéu mo khong biét hoa (National cancer institute, n.d.). Ty 1& nhiém
bénh cao nhat ghi nhan & cac khu vyc nhu Pong Nam Trung Quéc, bong Nam A, Béc Phi,
Trung Pong va Béac Cuyc, tuy nhién, hiém gip ¢ cac noi khac trén thé gidi. Thuong thi khi duoc
chan doan mic UTVH, bénh nhan thuéc nhom tudi trung binh 1a 50 tudi, tré hon so voi nhiéu
loai ung thu khac, thuong duoc xac dinh & do tudi tir 65 tré 1én (Dai, Zheng, Cheung, & Lung,
2016). Theo thong ké tir to chirc nghién ctru vé bénh ung thur toan cau, vao nim 2020, trén toan
thé gi6i ghi nhan téng cong 182,563 trudng hop ung thu, trong d6 UTVH chiém ty 1& 0.69%
(Global Cancer Observatory, 2020). Khu vuc cac nudc Chau A c6 sb lugng ca mic méi cao hon
S0 véi cac khu vure khac trén thé gidi. Nam 2020, Viét Nam ghi nhan 6,040 truong hop mic
UTVH va ty 1¢ tir vong lién quan dén bénh nay 1a 3%. Viét Nam dimg dau trong khu vuyc vé tinh
trang méc bénh va tr vong do UTVH (Global Cancer Observatory, 2020).
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Hién nay, xét nghiém sinh thiét té bao 1 tiéu chudn vang trong xac dinh bénh 1y ung thu.
Bén canh d6, nhiéu nghién ctru da duoc tién hanh & nhiéu qudc gia trén thé gidi va tai Viét Nam
ghi nhan sy methyl hoa vuot mic xay ra trén vung promoter cua dao CpG, tham gia vao qua
trinh tién trlen ctia nhiéu dang ung thu, trong d6 bao gdm ca UTVH. Nhimg thay ddi trong biéu
mo, bao gdm ca qua trinh methyl héa ciia ving promoter, dugc xem duoc coi 1 ¢6 tim quan
trong 16n lién quan dén bénh UTVH (Dai & ctg., 2016). Gene p16™* con duge goi 1a cyclin-
dependent kinase inhibitor, 1a mot gene e ché khéi u, ¢ vai trd e ché Cyclin-Dependent
Kinase (CDK), dan dén viéc CDK khong twong tac v6i cyclin, tir d6 tre ché qua trinh phosphoryl
trén pRb, 1am ngung chu trinh t& bao. Gene p16™““ ndm trén phan ngén cta nhidm sic thé sb 9
vi tri 9p21.3 bao gdm ba exon mé hoa 156 axit amin (Coppé & ctg., 2011). Theo mdt nghién ciru
tdng hop tir 11 bai bao vé& qua trinh methyl hoa trén gene p16™<*, tién hanh boi Xiao va cong su
vao nam 2016 d3 cho thay su ton tai ciia qua trinh methyl hoa vuot mirc trong mau khdi u vom
hong cao hon dang ké so v6i mau khong c6 khéi u (Xiao & ctg., 2016). Ngoai ra, su methyl hoa
trén gene p16"™** trong mau mau cua bénh nhan UTVH ciing cao hon dang ké so véi mau mau
binh thuong. Pidu nay dit nén mong khoa hoc quan trong cho viéc phat trién cac phuong phap
chan doan sém dua trén cic nén mau khac nhau. Vi thé, trong bai phan tich nay ching téi tim
hidu mdi lién quan gitta methyl héa DNA cua gene p16™** va bénh UTVH (Lun, Cheung,

Chow, Chung, & Lo, 2013).
G1 \’ Restriction

Hinh 2. Con dudng tin hiéu cia gene p16™"**

Ngudn: Foulkes, Flanders, Pollock, va Hayward (1997)

2. Vit liéu va phwong phap

2.1. Thu thap dir liéu

Thu thap thong tin dir li€u gene tir cac co s& dir li¢u uy tin nhu:

- NCBI (n.d.): phan mém ding cho viéc thu thap tim kiém dit liéu thong tin.

- Pubmed (n.d.): khai thac tit ca cac cong trinh nghién ctru khoa hoc dd cong bd v& Y -
Sinh trong MedL.ine.

- Genebank: Tim kiém thong tin nhu trinh tu nucleotide va protein, taxonomy, geneome,
mapping, cau tric protein, thong tin ving domain va bai bao da cong bo trén Pubmed.

Céc tir khoa sir dung trong qué trinh tim kiém bao gdm “nasopharyngeal carcinoma”,
“methylation”, “p16™ ", “diagnosis”, “prognosis”, “epigenetic”, “hypermethylation”. Céc
nghién cuu tieng Anh dugc xem xét, voi céc ti€u chi:

- C6 thiét ké nghién ctru bénh ching c6 dir liéu vé tan suat cua qué trinh methyl hoa cac
gene muc ti€u, can ¢6 mot ¢& mau da 1én dé ho tro phan tich.
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- Cac yéu tb can loai trir bao gdm: céc bai viét st dung ngodn ngit khac, cac tom tit, bao
céo trudng hop, thu gui cho bién tap vién hodc cic bai bao chua dwgc xuit ban. Nghién ctu
khong lién quan dén cac khéi u vom hong s& khong duoc xem xét, va nghién ctru thiéu thong tin
quan trong dé phén tich ciing s& khong dugc xem xét.

2.2. Phan tich tong hop

Sau khi thu thip cic bai bao, ching s& duoc dua vao phin mém MedCal dé thyc hién
tong hop thong ké, phan tich dé danh gia moi twong quan giira tinh chat methyl véi cac yéu to
lién quan. Cac thudc do nhu ty 1€ mac bénh (Proportion), chi s6 nguy co tuong doi (Relative
Risk - RR) va ty suit chénh (Odds Ratio - OR), phép thir Cochrane’s Q va chi s6 I? duoc sir dung
danh gia.

— Phép thir Cochrane’s Q: duoc sir dung dé danh gia su khac biét giita cac phan nhom.

— Chi s I%: chi s6 wdc tinh sy ddng nhét va bat ddng nhét.

— Khoang tin cdy dugc str dung trong bai bao 1a 95%.

Bang 1
Hé thong diém cta gia tri OR va RR trong y hoc
Gia tri OR Gia tri RR
Diém Y nghia Diém Y nghia
Kha ning mic bénh cao hon kha ning Yéu t6 phoi nhiém lam ting kha
>1 n 7 1A >1 « L 1A
khong mac bénh nang mdc bénh
-1 Kha nang mic bénh bing kha ning —1 Khong co r~n6i lién h¢ nao gitra yéu
khong mac bénh t0 phoi nhiém va kha nang mac bénh
Kha ning mic bénh thap hon kha ning Yéu t6 phoi nhiém lam giam kha
<1 n A <1 « LA
khong mac bénh nang mdc bénh

3. Két qua va bién luan

Sau kh1 loai bo cac nghién ctru khong dap ung tiéu chi thu nhén, chung toi thu thap dugc 14
nghién ctru vé gene p16'NK4‘” Cac bai bao sau khi tong hop cac thong s6 nhu chi s6 nguy co (OR),
khoang tin cay 95%, phép thir Cochrane’s Q va chi sb I? d3 duoc dua vao qua trinh phan tich.

Bang 2
Cac dic diém ciia cac nghién ctru vé viée methyl hoa qua mirc trong viing promoter ciia gene p16™<**
MAu bénh UTVH MAiu chimg
Nghién ciru Nam quc Phw?'ng LO:'U Mau Mau Mau Mau
gia phap | mau methvl hoa | Khong bi | methyl | khéng bj
y methyl héa methyl
Xiao va cong su Trung .
(2016) 2002 Quéc MSP dich 13 15 0 12
Kwong va cong Trung o
sur (2002) 2002 Quéc MSP mo 17 16 0 06
Chang va cong Trung .
s (2003) 2003 Quédc MSP mau 30 0 0 43
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Miu bénh UTVH Maiu chitng
A < Quéc | Phwong | Loai . Mi Ma Mai
Nghién ciru Nam . . X x u au au
& gia | phap | mlu | Mau oo bi | methyl | khong bi
methyl hoa : . :
methyl hoa methyl
Chang va cong Trung .
s (2003) 2003 Quéc MSP dich 05 25 0 43
Chang va cong Trung R
s (2003) 2003 Quéc MSP mo 10 20 0 06
Wong va cong Trung R
s (2003) 2003 Quéc MSP mo 07 23 0 05
Wong va cong Trung .
su (2003) 2003 | g | MSP | mau 17 24 10 33
Ayadi va cong Chéau R
sur (2008) 2008 Phi MSP mo 27 17 0 03
Hutajulu va Chéu .
congsy2011) | 201 | pni | MSP | dich | 35 18 06 n
Challouf va Chéu R
cong su (2012) 2012 Phi MSP moé 12 24 04 15
Tian va cong su Trung ,
(2013) 2013 Quéc MSP mau 09 31 10 21
Nawaz va cong Chéu o
su (2015) 2015 Phi MSP mo 20 24 0 18
Xiang va Zhang Trung R
(2005) 2005 Quéc MSP mo 42 48 0 30
Laytragoon- Chiu
Lewin va cong | 2010 Phi MSP mo 39 02 06 13
su (2010)

Téng cong, ching t6i thu thap duoc 14 nghién ciru (trong d6 01 cong trinh cia Wong va
cong su (2003) thyc hién trén 02 nguén mau khac nhau, va 01 céng trinh ciia Chang va cong sy
(2003) thyc hién trén 03 ngudn mau khac nhau) dap tmg tiéu chuan cho viéc dua vao nghién ctu.
Tap hop nay bao gdm téng cong 904 miu, trong d6 c6 570 mau lay tir bénh nhan mac bénh ung
thu vom hong va 334 miu tir cic mau khong giy ra ung thu. Cac nghién ciru nay bao gdm
khoang thoi gian tir 2002 dén 2015. V& ngudn goc dan toc ctiia bénh nhan trong 14 nghién ciru
nay, hau hét (09 trén 14, chiém 64.28%) tap trung vao ca nhan tir cac nude chau A. Nam nghién
ctru con lai (35.72%) bao gdm bénh nhan tir cac nudce chau Phi. Phan bd nay phan anh su tip
trung nghién ciru & cac khu vuc cu thé va da dang vé ngudn gdc dan tdc trong cac nghién ctru.
Trong s6 14 nghién ctu, 08 da sir dung phuong phap MSP dé phén tich miu sinh thiét, chu yéu
1a dé phan tich methyl hoa ciia gene p16™<*“. Hon nita, 06 nghién ctru da st dung mau méau va
dich co thé dé danh gia mdi twong quan gitta qué trinh methyl hoa gene p16™<** va ung thu vom
hong. Phuong phép nay dua ra mot cach tiép can khong gdy xam lan dé danh gia trang thai
methyl hoa cua gene p16™** va tiém ning trong viéc chidn doan hodc tién lwong cia ung thu
vom hong. Sau khi théng ké cac nghién ctru khoa hoc, s€ thuc hién phan tich cac thudce do ty 1¢
phat hién (Proportion), nguy co twong ddi (Relative risk) va ty so sb chénh (Odds ratio).
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Tong et all — L
Kwong et all — L ]
Chang et all — -
Chang et all — —_———————
Chang et all - ]
Wong et all — E ]
Wong et all — —_— .
Ayadi et all — —
Hutajulu et all — —
Challouf et all — ]
Tian et all — — N
Nawaz et all — —
Xiang and Zhang etall |— —.—
N Laytragoon-Lewin  |— e
Total (fixed effects) - e
Total (random effects) |— ——e
| | | | | |
0.0 02 0.4 0.6 0.8 1.0
Proportion

Hinh 3. Biéu do ring tan suat methyl hoa gene p16™%** trén ca bénh
Total (random effects): 570
Q = 104.5223, DF = 13, p < 0.0001, I*= 87.56%, Cl 95% cho I*=80.84 - 91.9

Tong et all S
Kwong et all -
Chang et all
Chang et all |=:
Chang et all =
Wong et all B
Wang et all - |
Ayadi et all i
Hutajulu et all — —.—
Challouf et all - L |
Tian et all - .
Nawaz et all H—
Xiang and Zhang et all |-.—
N Laytragoon-Lewin  [— L
Total (fixed effects) - -
Total (random effects) |— ——onm—
| ! | | I | ! |
0.0 0.2 0.4 0.6 0.8

Hinh 4. Biéu d6 rirng tan suit methyl hoa gene p16™%** trén ca chiing
Total (random effects): 334
Q =56.1888, DF =13, p < 0.0001, I>=76.86%, Cl 95% cho 1= 61.38 - 86.14

Tan suat methyl hoa cta hai tdp nhom nghién ctru da dugce xem xét trong Hinh 3 va Hinh
4, va két qua nay cho thiy rang, tan suét trong gene p16”™~** ciing c6 sy phan hoa khong dong
nhét gitra hai nhom nay. Trong nhom bénh, chung t6i quan sat mot gia tri Q = 104.5223 vdi bac
tw do DF =13 va gia tri p < 0.0001, ddng thoi chi sb I 1a 87.56%, v6i khoang tin cay 95% cho
chi so 12 tir 80.84 dén 91.9. Trong khi d6, trong nhém chu:ng, gia tri Q la 56.1888 (p <0.001), Va
chi s6 I dat 76.86%, vdi khoéng tin cay 95% cho chi sd I? tir 61.38 dén 86.14. Tan sb co trong 0
ctia nhom bénh va nhom ching twong tmg 13 63.478% va 7.966%, cho thiy co su khac biét dang
ké gitta nhom bénh va nhom chimg, v6i Q-score cao va gia tri p rat nho. Vi vy, dé tinh toan tan
sudt methyl hoa cua gene p16™%**, chang t6i da thuce hién mot phén tich ngiu nhién.
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Tong etall

Kwong et all

Chang et all

Chang et all

Chang et all

Wong et all

‘Wong et all "—."—'—

Ayadi et all

Hutajulu et all —.—
Challouf et all —

Tian et all —-.—

Nawaz et all L
Xiang and Zhang et all [ ]
N Laytragoon-Lewin L
Total (fixed effects) — e

Total (random effects) |— ——ee—

I Ll . Ll
0.1 1 10 100 1000
Odds ratio

Hinh 5. So db ring ty s6 nguy co tuong di methyl hda cua cac nghién ciru trén gene p16~Y%%

Total (random effects): 8.022
Q = 34.5986, DF = 13, p = 0.001, I*= 62.43%, Cl 95% cho I = 33.02 - 78.92
Bang 3

Phan tich nhom moi lién quan giia qua trinh methyl hoa trén gene p16™** va UTVH theo dan
toc va nguon mau

- . 1A Weight (%
TyIe | Tyle 1 0dds | g50, ; P ght (%)
ca bénh | ca chung | ratio Random

Trung Qudc | 224/529 | 30/316 | 7.002 | 4.629 - 10.590 | 12.109 | < 0.001 55.97
Chéu Phi | 184/348 | 26/176 | 6.473 | 4.060 - 10.321 | 12.102 | <0.001 44.03
Mau Mo | 250/542 | 36/322 | 6.802 | 4.971-9.234 | 12.479 | <0.001 55.36
Mau khac | 162/395 | 30/268 | 5.516 | 4.963-9.218 | 12.459 | <0.001 44.64

Nghién ctru

Céc yéu t6 khac c6 thé anh huong dén qua trinh methyl héa nhu dan téc va ngudn mau
ciing di duoc dua vao phan tich phan nhom, va két qua cho thiy qua trinh methyl hoa ciia 02
nhom nay c6 mbi twong quan dang ké véi sy phat trién cia UTVH. Cuy thé, chi s6 OR twong ddi
ctia Trung Qudc va Chau Phi lan luot 1a 7.002 va 6.47. Ching ta cling quan sat OR ctia nhom
ngu6én mau Mo va dich co thé 1an lugt 13 6.802 va 5.516.

4. Két luan

Toém lai, két qua phan tich cho thdy c6 su bién ddi dang ké trong tan suat methyl hoa cua
gene p16™%* giita nhoém bénh va nhoém ching, va cung chi ra mdi tuong quan glua qua trinh
methyl hoa ndy vé6i sy phat trién cia UTVH va céc yéu t6 khac nhu dan toc va ngudn mau.

LOI CAM ON
Chung t61 xin gui 1061 cdm on dén Bo6 Gido duc va Pao tao di tai tro kinh phi cho dé tai
v6i mi s6 B2023-MBS-01.
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