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ABSTRACT

Objective: To synthesize recent research on the role of genetics in chronic non-communicable
diseases, with a particular focus on the nutrigenomics approach as a key strategy for proactive
healthcare and effective prevention of prevalent conditions such as diabetes, cardiovascular
disease, stroke, and cancer.

Methods: A literature synthesis was conducted, analyzing recent research advancements in
genetic testing, nutrigenomics, and their applicationin proactive healthcare. The study emphasizes
findings relevant to the Vietnamese context, where implementation remains limited.

Results: Advances in Next-Generation Sequencing and Artificial Intelligence have significantly
reduced sequencing time and costs, enabling comprehensive genetic risk screening and lifestyle
modification strategies. While these approaches are widely applied in developed nations,
their utilization in Vietnam is still in its early stages. Key findings demonstrate the potential of
nutrigenomics in assessing genetic predispositions and guiding personalized interventions for
chronic diseases.

Conclusion: Genomic decoding and nutrigenomics offer promising avenues for proactive and
personalized healthcare in Vietnam. Addressing current challenges, including limited clinical
implementation and population-specific genetic data, could facilitate the integration of genetic
information into disease prevention strategies, ultimately improving health outcomes for chronic
non-communicable diseases.
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TOM TAT

Sau thanh céng cla cong trinh giai ma gen nguodi dau tién nam 2003, sy két hgp gitra cbng nghé giai
trinh tu gen thé hé mdi va tri tué nhan tao da cach mang héa linh vuc y sinh, rat ngan thoi gian giai
ma gen vdi chi phi t8i vu. Trong khi cac nudc phat trién da ing dung réng rai xét nghiém di truyén
dé sang loc rui ro strc khoée va diéu chinh 18i s6ng, linh vuc nay van con rét méi mé tai Viét Nam. Bai
téng quan nay tdng hgp cac tién bd nghién cltu vé vai trd cua di truyén hoc trong cac bénh man tinh
khong lay, dac biét nhdn manh vao hudng tiép can dinh dudng hoc gen. Pay dugc coi la giai phap
then ch8t dé cham séc strc khoe chli dong ca nhan héa, gilp phong nglra hiéu qua cac bénh ly nhu
tiéu dudng, tim mach, dét quy va ung thu. Théng qua viéc phan tich céc phéat hién quan trong, bai
viét cling chi ra nhirng thach thirc va dé xuit hudng phat trién day hira hen cho viéc phat trién giai
ma gen tai Viét Nam trong tuong lai.

Tirkhéa: Giai ma gen, bénh man tinh khong L4y, dinh dudng hoc gen, cham séc stic khoe chii déng; ung thu

1. DAT VAN DE

Cac bénh man tinh khéng lay, bao gobm bénh tim mach
(CVD), tiéu duding tip 2 (T2D), va ung thu, & nhirng nguyén
nhan hang dau gay bénh tat va tlr vong trén toan thé gidi.
Theo T8 chirc Y t& Thé gigi (WHO), bénh man tinh khong
lay chiém khodng 71% t8ng sb ca tir vong toan cau [1].
M&inadm, gan 19 triéu ngudi ch&tvi bénh tim mach, chiém
hon 30% tong sé ca tir vong toan cau. Con s8 nay cao gap
10 lan s6 ngudi chét do Covid-19 vao dinh dich nam 2020
[1]. Tai Viét Nam, cac bénh ly do xo vira déng mach chiém
65% tong s ca bénh. Trong dé, bénh mach vanh va dot
quy la hai nguyén nhan gy tl* vong hang dau vdi khoang
200.000 ca m&i nam, tuong duong 1/3 tdng s& ca i vong
toan quéc, méi ngay gan 550 ngudi Viét ra di vi tim mach
[2]. Cac bénh nay thudng cé tinh da yéu t6, bi anh hudng
b&i ca céac y8u t8 khéng thé thay déi nhu tudi tac, gidi
tinh, di truy&n, va cac y8u t8 cé thé thay déi nhu ché dé
an uéng, l8i séng, béo phi, tang huyét ap va khang insulin.

Y hoc gen la linh vuc tich hgp gen hoc va tin sinh hoc
ng dung vao chan dodn va cham séc lAm sang. Su phat
trién vuot bac clia cdng nghé giai ma gen, proteomics, va
kha nang tinh toan da tao nén tang cho viéc ca nhan héa
diéu tri (personalized medicine), tinh dén cac bién thé di
truy&n dnh hudng dén nguy co bénh tat, tién trién bénh,
va phan (ng vdi diéu tri clia tirng c4 thé. Nhg' tién bo trong

*Tac gia lién hé

cong nghé sinh hoc phan t&, sy ra doi clla cac may giai
trinh ty gen thé hé magi (NGS) va tri tué nhéan tao Al gilp
chi phi gidi ma gen giam xuéng nhiéu lan tl tram triéu dé
la nhitng n&m 2000 xudng con chi vai tram dé la hién nay.
Diéu nay gilp cho nhiéu don vi nghién cltu, nha khoa hoc,
doi ngli nhan vién y té va ngudi dan trén thé gidi, dac biét &
céc nudc phat trién dugc ti€p can dén dich vu xét nghiém
giai méa gen dé xac dinh sdm nh{rng rui ro di truyén tiém
an, tir do diéu chinh 18i s6ng va dinh dudng, nham ngan
ngira hoac tri hoan khdi phat bénh. Tuy nhién, hudng tiép
can nay ¢ Viét Nam van con rat méi mé déi véi ca déi ngi
nhan vién y té va ngudi dan.

Bai tdng quan nay téng hgp nhirng tién bd gan day trong
nghién clu (’ng dung cla giai ma gen, vai tro cla gen di
truyén déc biét la théng qua tiép can dinh dudng gen hoc
trong viéc cham séc sic khoe chll dong phong ngira cac
bénh man tinh khéng lay nhu tiéu dudng, tim mach, dét
quy va ung thu, dong thoi dua ra nhirng thach thic va
hudéng di day hra hen trong tuong lai.

2. PHUONG PHAP TONG QUAN

Nghién ciru dugc thuc hién theo thiét ké tdng quan tudng
thuéat c6 hé théng, nhdm t8ng hop céac bang ching vé vai
trd cua di truyén hoc, nutrigenomics va dinh dudng ca
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thé hoa trong phong nglra bénh man tinh khong lay. Viéc
tim kiém tai liéu dudc tién hanh trén PubMed va Google
Scholar bang céac tir khoa tiéng Anh va tiéng Viét lién
quan dén gene decoding, nutrigenomics, chronic non-
communicable diseases, bénh tim mach, dét quy, ung
thuva cham séc stric khde chii déng. Céc nghién clru dugc
lwa chon trong giai doan 2005-2025, bao gém bai béo géc,
téng quan va thir nghiém lam sang c6 toan van. Nhirng tai
liéu khéng lién quan hoac thiéu thong tin phuong phap
dugc loai trlr. Quy trinh sang loc dya trén tiéu dé, tom
tat va toan van. DIt liéu dudc téng hgp va phan tich theo
phuong phép tdng hgp tudng thuat, tap trung vao céc chl
dé chinh va tiém nang ng dung ldm sang.

3. KET QUA
3.1. Co'sé khoa hoc cho céc van dé nghién ciru
3.1.1. Swtién héa cua cdng nghé gidi ma gen

K& tir khi James Watson va Francis Crick céng b8 cau tric
xoan kép DNA vao nam 1953, va Dy 4n Gen ngudi (Human
Genome Project) cung cip ngudn tai nguyén quan trong
vé c4u truc va chifc nang clia bd gen ngudi, sy hiéu biét
vé bién di gen va vai trdo clia n6 trong bénh tat da dugc
cach mang hda. B gen ngudi bao gdm khoang 6,200 Mbp
(diploid genome). Su khéc biét gilta cac cé thé chl yéu
nam & cac bién thé DNA (DNA variants), trong dé phd bién
nhét la da hinh don nucleotide (SNPs). Cong nghé giai
ma gen thé hé mdi (Next-Generation Sequencing - NGS)
va th& hé th ba (Third-Generation Sequencing), c6 kha
nang tao ra cac doan doc DNA dai haon va chinh xac hon,
da giup tang dang ké t6c dé va dé chinh xac trong chén
doéan va x4c dinh cac bién thé gen.

3.1.2. Biém nguy co da gen (Polygenic Risk Scores — PRS
hodc Genetic Risk Score - GRS)

Khéac véGi cac bénh don gen nhu tang cholesterol mau gia
dinh (lién quan dén LDLR, APOB, PCSK9), phan l&n cac
bénh man tinh phd bién nhu bénh tim mach, dét quy hay
dai thdo dudng tip 2 la bénh da gen va chiju anh hudng
manh clia mdi trudng. DEé lugng héa nguy co di truyén
trong céc bénh phuc tap nay, diém nguy co da gen (PRS)
da dugc phat trién.

PRS la chi s8 théng ké t8ng hgp anh hudng clia hang nghin
dén hang trieu SNPs, trong dé méi bién thé c6 tac dong
nhoé nhung cong gop lai tao thanh nguy co di truyén dang
ké. PRS cao c6 thé xac dinh nhém cé nhan cé nguy co
méc bénh tuong duong véi ngudi mang dot bién don gen.
Trong thuc hanh ldm sang, PRS da cho thay gia tri du doan
ddi vGi bénh dong mach vanh, dét quy thiéu mau cuc b,
va gitip nhan dién cac ca nhan hudng Lgi nhigu hon tir can
thiép phong ngira nhu liéu phap statin.

3.1.3. Dinh dugng hoc biéu hién gen (Nutrigenomics) va di
truyén hoc dinh duéng (Nutrigenetics)

Dinh dudng |4 yéu t8 c6 thé diéu chinh, déng vai trd quan
trong trong phong ngira va kiém soat bénh man tinh khéng
lay. Dinh dudng hoc bd gen (nutritional genomics) nghién
clrumoituongtac gitachédéanvabogen, baogdomhailinh
vuc chinh la dinh dudng hoc biéu hién gen (nutrigenomics)
va di truyén hoc dinh dudng (nutrigenetics).

Nutrigenomics tap trung vao tac dong culia cac thanh
phan dinh dudng l&én biéu hién gen, théng qua céc ca
ché& nhu diéu hoa phién ma, tin hiéu ndi bao va biéu sinh.
Nguoc lai, nutrigenetics nghién clfu cach cac bién thé di
truyén ca nhan anh hudng dén phan (ng sinh hoc déi vai
ché& dbd &n, ti hap thu, chuyén hda dén tac dung sinh hoc
clia céc hoat chat. Cac SNPs c6 thé lam thay d8i hoat tinh
enzyme, dan dén sy khac biét vé néng dé lipid, glucose
hodc cac chéat trung gian chuyén héa. Nhirng hiéu biét
nay tao nén tang cho chién lugc dinh dudng ca nhan héa
nham t8i uu hda stric khode va gidm nguy cd bénh tat.

3.2. Ung dung giai ma gen trong phong ngira bénh tim
mach va dot quy

3.2.1. Banh gia nguy co di truyén bénh tim mach

Trong cac bénh tim mach di truyén don gen nhu phi dai co
tim hodc gian co'tim, yéu to di truyén chiém ty & dong gop
dang ké (30-60% va 30-40%) [3]. Viéc phéat hién cac dot
bién gen lién quan (MEF2A, SCN5A, KCNQ1) c6 y nghia
quan trong trong quan ly bénh va sang loc ngudi than.

Doi véibénh da gen, PRS da chirng minh gia tri dw doan déc
l3p vdi cac yéu t6 nguy co truyén théng. Nghién clu cla
Hachiya va céng su cho thay PRS toan bd bé gen lién quan
dén nguy co dot quy thiéu mau cuc bd & ngudi Nhat véi HR
= 2,24 [4]. Wang va cong su ghi nhan PRS bao gobm han 6
triéu bién thé co lién quan chét ché dén bénh dong mach
vanh & quan thé Nam A, véi OR tir 2,46 dén 4,16 [5]. Pang
chuy, viéc duy tri 18i sng lanh manh c6 thé lam giam dang
ké nguy ca, ngay ca & nhirng ngudi cé nguy co di truyén cao.

3.2.2. Dinh duéng hoc gen trong quéan ly yéu t6 nguy co’
bénh tim mach

Nhigu bang chirng cho thay su tuong tac gitra gen va ché
do &n trong diéu hoa réi loan lipid mau, tang huyét ap va
chuyén hoéa folate.

C4c bién thé gen nhu APOA5, CETP va APOE c6 thé diéu
chinh dap Gng lipid mau vdi ché dé an [6]. Vi du, bién
thé APOA5 anh hudng dén phan Ung triglyceride khi bé
sung omega-3. Kiéu gen APOE E4 lién quan dén ndng do
cholesterol va LDL-C cao han, trong khi ché do &n giau
PUFA ¢4 lgi han & ngudi mang alen E2 [10]. Ngoai ra, ché d6
anDbia Trung Hai da dugc chirng minh c6 lgi cho ngudi mang
mot s6 bién thé CETP trong b&i cdnh hdi chirng chuyén hoa.

Da hinh MTHFR C677T lién quan dén chuyén héa folate va
tang homocysteine - mét yéu t6 nguy ca doc lap clia bénh
tim mach va dét quy [6,8,9]. B& sung axit folic lam giam
nguy co dét quy, dac biét & ngudi mang kiéu gen TT [9].
C4c bién thé trong hé renin—angiotensin nhu ACE I/D ciing
tuong tac vdi lugng mudi &n vao trong diéu hoa huyét ap.

3.2.3. Duoc hoc gen (Pharmacogenomics) trong diéu tri
bénh tim mach va dét quy

Dugc hoc gen cho phép cé thé héa diéu tri nham t&i uu
hiéu qua va giam tac dung khéng mong mudn. C4c bién
thé CYP2C19 va VKORC1 anh hudng dén dap ung vdi
clopidogrel va warfarin. Bién thé SLCO1B1 lién quan
dén nguy cd bénh cao do statin. Dac biét, nghién clu cla
Natarajan va céng sy’ cho thdy & nhém cé PRS cao, statin
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lam giam nguy co bénh mach vanh t&i 44%, cao hon déang
ké so vdi nhém nguy co thap [10].

3.3. Ung dung giai ma gen trong phong ngira va quan
ly bénh dai thao duo'ng tip 2 va héi chi'ng chuyén héa

3.3.1. Banh gia nguy co di truyén tiéu dudng tip 2

Tiéu dudng tip 2 (T2D) la mét bénh man tinh phic tap, bi
anh hudng nang né bdi twong tac gen-maoi trudong. Gidima
gen cung cap cac cong cu dé danh gia rli ro va diéu chinh
can thiép. GRS da dudgc s dung dé du doan nguy co T2D.
Viéc str dung théng tin di truyén két hgp vdi tu' van gen da
dugc thir nghiém dé thic day thay ddi hanh vi l8i séng
lanh manh nham ngdn ngira T2D. Tu van gen cho T2D
bao gobm viéc cung cap thong diép gido duc va thong diép
dongvién ca nhan hda dua trén két qua nguy ca di truyén.

3.3.2. Dinh dudng biéu hién gen cé nhan héa

Nhiéu nghién ctru da kham pha tuong tac gen-ché do an
dé c4 nhan héa dinh dudng cho T2D va hdi chirng chuyén
héa. Gen TCF7L2 la mot trong nhirng gen lién quan chat
ché nhat dén T2D [8, 9]. Pa hinh TCF7L2-rs7903146 cé
thé lam gidm tac dong bat Lgi l&n cac yéu t8 nguy co tim
mach va ty & dot quy khi tuan thd ché dé &n Dia Trung Hai
[8]. Can thiép i s8ng c6 thé lam gidm tac dong cua da
hinh TCF7L2 [&n ndng d6 glucose. Cac bi€n thE TCF7L2 co
thé tuong tac véi ch& dé an dé anh hudng dén muc dudng
huyét cao & ngudi khoe manh [9].

Gen PPARG: Bién thé Pro12Ala (rs1801282) trong gen
PPARy2 lién quan dén gidm hoat ddng clia thu thé, chi s8
BMI th&p haon, va cai thién dé nhay insulin. Kiéu gen PPARy
2 Pro12Ala tuong tac vdi ché do an Dia Trung Hai dé ngan
nglra sy rdt ngan telomere trong mot thr nghiém ngau
nhién [6]. Bién thé PPARYy cling c6 thé diéu chinh BMI va
nguy ca T2D tuy thubc vao lugng chét béo trong ché do an.

Can thiép dinh dudng dua trén thong tin gen: Cac thur
nghiém ldm sang da so sanh ché& do6 an dugc thiét k& dua
trén kiu gen (nutrigenetic diet) vdi cdc ché& do an tiéu
chuan (nhu Low Gl hoac Ketogenic) cho thay tiém nang
clia phuong phap ti€p can ca nhan hoéa trong quan ly can
n&ng va cai thién ddu &n sinh hoc.

3.4. Ung dung giai ma gen trong phong ngtra va diéu tri
ung thuw

Tuong tdc Gen-Ché dé &n: Cac kiéu gen lién quan dén
chuyén hda chat gay ung thu (carcinogen metabolism
enzymes) c6 thé diéu chinh 4nh hudng clia ché dd an (vi
du: &n c4, thit) lén nguy co ung thu tuyén tién liét hodc u
tuyé&n va ung thu dai truc trang [3]. Vi du, kiéu gen GSTM1
c6 thé thay d6i manh mé tac déng ctia ché dé an lén murc
dd cong gop DNA.

Vai trd clia biéu sinh: Céc chét dinh dudng tu' nhién cé thé
diéu chinh biéu sinh (nhu histone acetylation) va céc con
duding viém nhiém, cé kha nang phong ngira ung thu. Vi du,
Curcumin c6 thé tic ché sy acetyl hda histone, dan dén gidm
biéu hién cac gen tién viém lién quan dén bénh tim mach.

Axit béo Omega-3: Cac axit béo omega-3 dugc ching
minh la cé anh hudng tiéu cuc dén sy hinh thanh mach
mau khai u va tiém nang diéu tri ung thu.
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3.5. Thach thirc va hwéng phat trién ’ng dung giai ma
gen @ Viét Nam

Mac du c6 tiém nang Lén, viéc irng dung giai ma gen trong
y hoc du phong con d&i méat vdi nhiéu thach thire. Cac thar
nghiém lAm sang can thiép con han ché; dir liéu chu yéu
tap trung & quan thé chau Au va Béc My, lam giam kha
ndng ngoai suy cho ngudi chau A [6]. Bén canh dé, nguy
co phan biét d&i xi dya trén thong tin di truyén va han ché
vé hiéu biét ciia nhan vién y té ciing la rao can dang ké [3].
Trong tuong lai, Viét Nam can ddy manh nghién ctu di
truy&n hoc trén quan thé chau A, xay dung ngan hang di
liéu gen, dao tao chuyén gia tw’van di truyén va tich hgp dinh
dudng gen vao thuc hanh 1dm sang. Dong thdi, can hoan
thién khung phap ly nhdm bao vé quyén riéng tu' va chéng
phan biét doi xr dua trén thong tin di truyén, qua dé thic
day tng dung giai ma gen mot cach an toan va hiéu qua.

4. KET LUAN

Giai ma gen da md& ra mot ky nguyén méi ctiay hoc ca nhan
hda, mang lai tidm nang to l&n cho viéc cham séc surc khoe
chu déng déi vGi cac bénh man tinh khong lay va ung thu.
T viée st dung diém nguy cd da gen (PRS/GRS) dé danh
gia rii ro sém cho tim mach va tiéu dudng tip 2, dén viéc
4p dung dinh duéng hoc gen dé tinh chinh ché do an uéng
dua trén kiéu gen, thong tin di truyén la céng cu manh mé
trong viéc phong ngtra bénh tat. Tuwong lai clla cham séc
strc khde chu dong sé ngay cang phu thudc vao viéc tich
hgp dir liéu da omics va phat trién cac cong cu phan tich
tién tién, cho phép ching ta chuyén déi tr mé hinh diéu tri
phan ’ng sang moé hinh phong nglra chinh xac va cé nhan
héa, gilp con ngudi song khoe manh hon va gidm ganh
nang toan cau cua cac bénh man tinh khong (y.

5. XUNG POT LOI iCH

Céc tac gia khang dinh khong c6 xung dot lgi ich d&i vdi
céac nghién cltu, tac gia, va/hoac xuat ban bai bao.
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