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Tom tat

Ung thu da day (UTDD) van luén 1a mot trong nhitng mdi de doa 16n ddi véi sirc khoe con ngudi trén toan cau. Chan
doan sém UTDD 1la rat quan trong dé giam ty 1& tir vong do bénh canh nay gy ra. Hién nay, ndi soi sinh thiét 1a tiéu
chuin vang dé chan doan UTDD. Tuy nhién, tinh xdm 14n va chi phi cao d4 han ché img dung cta nd. Do d6, cac dau 4n
sinh hoc khong xam 14n, thuan tién, hidu qua va chi phi ré dé phat hién som UTDD dang 1 mot hudng nghién ctru méi
mé hién nay. MicroRNA (miRNA) ton tai 6n dinh trong huyét thanh, da dugc béo cdo 1a ¢6 kha nang hitu ich dé phat
hién ung thu. Viéc phat hién cac du 4n sinh hoc trong méau dugc ky vong s& tao diéu kién phat hién, du doan tién
luong, theo doi phan Gng hoa tri liéu va quan ly sy tai phat cua bénh UTDD ¢ nguoi. Trong nghién ciru nay, ching t6i
da kiém tra cac cau hinh biéu hién cia miRNA trong huyét thanh ciia mau bénh nhan UTDD va miu binh thuong dé xac
dinh cac td hop biéu hién miRNA moi nham nang cao d¢ nhay va d¢ dic hi¢u cta xét nghiém chin doan UTDD. Ching
t6i dd danh gia toan dién cac cdu hinh biéu hién miRNA trong mau huyét thanh bang cac bd sb liéu GSE sin c6 trén
https://www.ncbi.nlm.nih.gov, thdng qua phan mém R V4.1.1 d&é du doan cac miRNA tiém ning chan doan trong huyét
thanh & bénh nhan UTDD. Sau d6 chung toi tiép tuc danh gia do nhay va do dac hiéu cua chung trong viéc chan doan
UTDD. Két qua du bao nay 1a co s¢ 1y luan budc dau trong viée xac dinh cac dau 4n sinh hoc phan tir tiém ning cho
chan doan UTDD khéng xam 14n trong nhitng nghién ctru trén thuc nghiém tiép theo.

Tir khéa: Dau 4n sinh hoc; ung thu da day; tin sinh hoc; sinh thiét long; miRNA.

Abstract

Gastric cancer (GC) remains one of the major threats to human health worldwide. Early diagnosis of GC is very
important to reduce mortality from this cancer. Currently, endoscopy (with biopsies) is the gold standard for the
examination, evaluation, treatment of GC. However, this application has been limited by its invasiveness and high cost.
Therefore, non-invasive, convenient, effective and low-cost biomarkers for early detection of GC are a new research
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direction at present. MicroRNAs (miRNAs), which are stable in serum, have been reported to be potentially useful for
cancer detection. The detection of biomarkers in the blood is expected to facilitate the detection, prediction of
prognosis, monitoring of chemotherapy response and management of recurrence of GC. In this study, we performed the
miRNA expression profiles in serum of GC patients and normal samples to identify novel miRNA expression
combinations in order to improve sensitivity and specificity of diagnostic test for GC. We comprehensively evaluated
the miRNA expression profiles in the serum sample wusing the GSE datasets available on
(https://www.ncbi.nlm.nih.gov), through the R software V4.1.1 to predict potential diagnostic miRNAs in serum in GC
patients. Finally, construction of the miRNA expression assemblies from the 19 miRNAs obtained to have a theoretical

basis for miRNA research with GC for the next stage.

Keywords: Biomarkers; gastric cancer; bioinformatics; liquid biopsy; miRNA.

1. Pat van dé

Ung thu da day (UTDD) 1a mét trong nhitng
bénh u 4c tinh thuong gap. N6 gy ra ganh
ning bénh tat nghiém trong trén toan thé gidi
[1]. UTDD duoc xép 1a nguyén nhan giy tir
vong do ung thu ding hang thu tu, va la loai
ung thu dugc chan doan phd bién thir nim trén
thé gidi. Theo s6 liéu nam 2020, UTDD chiém
1,1 triéu ca méi (chiém 5,6% tong sb ca ung
thu) va sb ca tr vong méi chiém 7,7% tong sb
cac ca ung thu trén toan thé gidi [2, 3]. Viét
Nam 14 nudc ndm trong top 10 qubc gia co ty 1¢
UTDD cao nhét thé giéi [4, 5]. UTDD la bénh
ung thu dugc chan doan thudng xuyén va ciing
la nguyén nhan gy tr vong do ung thu thtr ba &
Vi¢t Nam. Trong nam 2018, cd nudc cd hon
17.500 trudng hop UTDD méi duge chan doan
[3, 6]. Co ché bénh sinh cia UTDD phy thudc
VA0 Sy pha v& su cAn bang giita sy ting sinh
binh thuong cua biéu mo niém mac da day va
thé hang. Viéc duy tri sy cin bang ndy phu
thudc vao su diéu hoa cua cic chat sinh ung
thu, cac gen wc ché khdi u va mot sé yéu t6
tang truong. UTDD la mdt qua trinh bénh 1y lau
dai, mén tinh, da yéu t6 va da giai doan. Can
nguyén rat phtc tap va nitrosamine 1a mot
trong nhimg chat giy ung thu di dugc xac
nhan. Hién nay, cac chét chi diém khéi u huyét
thanh thuong dugc su dung trong lam sang
UTDD bao gom CEA, CA19-9, CA125, v.v. O
Viét Nam, ty 1é phat hién sém UTDD thip [7].
Hon nita, phuong phap chian doan sém UTDD

13 ndi soi chua thé phd bién rong rai do cac yéu
t6 nhu xam 14n va chi phi cao. Cong thém 1a ¢o
su khac biét dang ké vé ty 1¢ séng thém 5 nam
gitta UTDD giai doan dau va UTDD tién trién
sau diéu tri [8]. Do d6, viéc tim kiém mot
phuong phap chan doan sém UTDD khong
xam 14n 13 diéu rat can thiét.

Gan dy, nhiéu nghién ctru da chi ra rang, su
xuat hién va phat trién cta khéi u 1a mot qua
trinh bénh 1y lau dai, phic tap, da yéu t6. Trong
d6, miRNA tham gia diéu hoa quan trong ddi
v6i co ché phan tir cho su tién trién UTDD.
miRNA 1a cic RNA khong ma hoéa dugc bao
ton cao v6i khoang 22 nucleotide va duge biéu
hién rong rdi ¢ sinh vat nhan chuén
(eukaryotes). miRNA tham gia diéu chinh sy
biéu hién cua gen muc tiéu & cap do sau phién
ma bang cach lién két v6i ving 3’ chwa dugc
dich ma cua chiing [9]. Nguoi ta da phat hién ra
rang biéu hién bat thudng cia miRNA rat phd
bién trong mdé UTDD va mdt loat cac phan tir
miRNA duogc diéu chinh ting hodc diéu chinh
giam trong m6 UTDD so v&i mo binh thuong
lién ké voi khdi u [10]. Ching t6i da gia thuyét
rang cac miRNA duoc biéu hién bat thuong
déng mot vai tro nhét dinh trong su xuét hién
va phat trién ciia UTDD. Trong nghién ctru
nay, su khac biét vé mirc do biéu hién cua tat ca
cac miRNA di duoc phan tich tir cac bo sd liu
GSE bang phan mém R. Tir két qua d6 chung
t6i sir dung 1am co s ban dau cho cac phan tich
giai doan tiép theo trong nghién ctru.
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2. Phuong phap nghién ciru

2.1. Tin sinh hoc phén tich sw thay doi biéu
hién miRNA

Tat ca céc phan tich dugc thuc hién béng R
phién ban 4.1.1 (R Foundation for Statistical
Computing, http://www.R-project.org ),
mém Perl va mi code phan tich. Gia tri diém
cit LogFC > 0.5 va p < 0.05 cho biéu hién khac
biét cua miRNA.

phan

Dt li€u phuc vu cho nghién ctu duoc truy
Xuat tir trung tdm théng tin cong nghé sinh hoc
thuéc Thu vién Y hoc - Vién Y té Quéc gia
Hoa Ky, trang chu tai
https://www.ncbi.nlm.nih.gov/. Ching t6i su
dung tir khoa “Gastric cancer” va “Stomach
cancer” dé tim kiém thong tin vé cac bd sd liéu
gidi trinh ty thong luong cao sin co trén hé
théng. Tiéu chuén lya chon cac bo sd lidu: céac
miRNA dugc phét hién trong huyét thanh; mdi
b6 s6 liéu GSE phai c6 hon 3 miu huyét thanh
tir bénh nhan va nhom dbi chimg.

2.2. Phan tich dwong cong ROC va wdc tinh
dién tich dwéi dwong biéu dién ROC

Pé x4c nhan tiém ning chan doan UTDD
cia cic miRNA, chung t6i tiép tuc s dung
phan mém R, cong cu perl, cong cu venny va
ma code phan tich dé xac dinh do nhay va do
ddc hiéu cua bieu hién miRNA.

2.3. Tuyén bé dgo dirc

Céc bo sd lieu GSE thudc vé bo dir liéu cong
khai. Nhitng nha khoa hoc déng goép cho co s&

dir liéu nay da nhan duogc sy chap thuan vé mit
dao durc theo tuyén bd Helsinki.
3. Két qua nghién ciru
3.1. Sang loc va lira chon bé sé liéu phén tich
Két qua tim kiém xac nhan dén thoi diém
nam 2023 1a 13922 bo dir liéu duogc cung cép.
Budc tiép theo ctia nghién ciru, chiing t6i phan
tich ching thanh nhitng tdp hop co s¢ dir liéu
chuyén biét theo ndi dung. Muc dich 1a tim
kiém céac bo sd liéu lién quan dén dau 4n sinh
hoc miRNA Iuu hanh trong cac mau sinh thiét
khong xam lan. Do d6, nhiing s6 liéu khac vé
LncRNA, circRNA, SNPs, t& bao nudi céy, cac
bd sb liéu mau don dugc loai bé (Hinh 1).
Trong s6 29 bd sb lidu lién quan dén miRNA,
chung t6i tiép tuc phan tich sau dir liéu. Trong
do, chung t61 phat hién c6 7 bo s6 liu dé cap
dén cac phan tich giai trinh ty cao thong luong
miRNA trén mau mau nguoi. Cudi cung, dua
vao tiéu chuin lua chon ban dau cua nghién
ctru, nghién ctru nay da sang loc 4 bd s6 liéu dat
tiéu chuan phuc vu cho nghién ciru phan tich
nay. Toan b hd so biéu hién miRNA cua cac
mau huyét thanh nay cé trong co sé dir lidu
Omnibus Biéu hién gen (GEO). Théng qua
sang loc (Hinh 1), nghién ctru da lya chon dugc
4 b s6 lieu GSE phu hop cho nghién ciru du
an sinh hoc miRNA trong huyét thanh, bao
gom: GSE59856, GSE85589, GSE112264,
GSE164174 (Bang 1).


http://www.r-project.org/
https://www.ncbi.nlm.nih.gov/

38

D.Bao, N.CKinh, D.P.Son, T.C.M.Thanh | Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 02(57) (2023) 35-43

‘ Initial keywords searched in GEO for miRNA datasets

-Homo sapiens
-Up t0 2023 |

4

[ 13922 datasets ]
29 datasets related to miRNA, including:

+22 datasets found for Tissues
+/ datasets found for Blood

L-Gastric cancer or Stomach cancer |

13893 datasets were included based on * title',\l
"overall design” and “conclusion” in GEO

J accession display, including:

+261 datasets related to Methylation, LnsRNA
circRNA, mRNA, SNPs, RT-PCR

+91 datasets have another type of

research (such as cell line, animal model)

+ 261 datasets did not contain Platform
+13280datasets did not contain case-control

A studies (sample data).
3 datasets for mIRNA were excluded | (samp ) /
after reviewing the " sample X /

characteristics” g —

The data set was evaluated based on
the research criteria for Gastric
cancer (case - control sudy) and
miRNA in serum.

4 datasets for miRNA had been selected from GEO
(GSE59856, GSE85589, GSE112264, GSE164174)

Hinh 1. So db sang loc bo s6 liéu trén GEO trong nghién ctru

Bang 1. Thong tin cac bo s6 liéu GSE duogc sir dung

GEO accession Subjects

number for Control | GC Platform

miRNA

GSE59856 150 50 | GPL18941 3D-Gene Human miRNA V20 1.0.0
GSEB85589 19 7 GPL19117  Affymetrix Multispecies miRNA-4 Array
GSE112264 41 50 | GPL21263 3D-Gene Human miRNA V21 1.0.0
GSE164174 1417 1417 | GPL21263  3D-Gene Human miRNA V21 1.0.0
Total 1627 1524

3.2. Xdc dinh cdc miRNA dwoc biéu hién khdc bi¢t trong UTDD

Phan tich su khéc biét biéu hién miRNA cho théy ¢4 3692 miRNA biéu dat tang va 504 miRNA

biéu dat giam trong cac mau huyét thanh (Bang 2), cu thé:

Bang 2. Théng ké su khac biét biéu hién miRNA trong cac bd s6 liéu

STT | GSE Biéu dat ting | Biéu dat giam

1 GSE59856 56 147

2 GSE85589 8 10

3 GSE112264 1768 224

4 GSE164174 1860 123
Toéng sb 3692 504
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Dé ting do tin cdy cho két qua du doan, ching to6i dd st dung cong cu Venny V 2.1
(https://bioinfogp.cnb.csic.es/) dé danh gia do twong ddng két qua cua 4 bo s liéu (Hinh 2, 3), két

qua nhu sau:

GSE85589 up

GSES9856 up

GSE112264 up

GSE164174 up

Hinh 2. Sy twong dong vé két qua lién quan dén cac miRNA biéu hién ting

Su giao thoa cac bo sb liéu lién quan dén
miRNA biéu dat tang nham x4c nhan do tin cay
ctia két qua thu dugc. Nhimg miRNA xuit hién
dong thoi ¢ nhidu bo s6 liéu s& cho thiy kha

GSE85589 down

GSES59856 down

nang lién quan dén UTDD cang cao. Tir Hinh
2, két qua thu duoc 1759 miRNA biéu hién
tdng quan trong.

GSE112264 down

Hinh 3. Sy tuong ddng vé két qua lién quan dén cac miRNA biéu hién giam

Dbi v6i b s6 lieu miRNA biéu dat giam,
chung to1 cing tién hanh giao thoa cac tap dur
ligu. Két qua thu 122 miRNA biéu dat gidm
quan trong phuc vu cho nghién cuu.

3.3. Cdc miRNA tiém ning dwoc dw dodn

Thong qua két qua wdc tinh dién tich dudi
duong biéu dién ROC (area under curve, AUC)
dé danh gia d6 nhay va do dic hiéu cho cac

miRNA quan trong trong huyét thanh vira thu
thap dugc. Mot tong s6 1759 giao diém hién thi
cac miRNA biéu hién ting, va 122 giao diém
hién thi cdc miRNA biéu hién giam (Hinh 2,3)
duoc st dung phan tich. Chang t6i chi lya chon
cac miRNA co gia tri AUC > 90% dé tiép tuc
st dung cho nghién ctu bénh chung (Bang 3).
Thong sb LogFC tir phan tich biéu dat khac biét
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trude dé cho biét réng dd chénh léch biéu dat
ctia du 4n sinh hoc & nhém bénh nhan ung thu
va nhom chimg khoe manh. Trong d6, két qua
duong tinh dé chi sy biéu dat ddu 4n sinh hoc &
bénh nhan cao gip bao nhiéu lan so v6i nhém

khoe manh. Ngugc lai, gid tri am tinh thé hién
su biéu dat giam cua dau 4n d6 trong nhém
bénh nhan ung thu (Bang 3). Cac miRNA tiém
nang cho nghién ctru dugc mo ta bén dudi:

Béing 3. Su biéu dat ciia miRNA trong timg bd sé liéu, dién tich duéi duong cong (AUC) va

khoang tin cay 95% (CI) dé so sanh nhom

STT | miRNA-ID LogFC AUC
GSE59856 | GSE112264 | GSE164174 95% ClI
1| hsa-miR-1246 9.219577 5.98129 0.910(0.898-0.921)
2 | hsa-miR-1**p 7.624664 |  4.802068 0.916(0.905-0.927)
3 | hsa-miR-451a 6.718726 |  5.186892 0.960(0.952-0.967)
4 | hsa-miR-29b-3p 6.654978 |  4.813007 0.919(0.908-0.929)
5 | hsa-miR-124-3p 6.018733 |  4.349937 0.947(0.939-0.956)
6 | hsa-miR-46*p 5.843025 | 4.491473 0.939(0.930-0.948)
7 | hsa-miR-44** 5.68325 | 4.304378 0.910(0.899-0.921)
8 | hsa-miR-2**p 521134 |  3.962467 0.906(0.895-0.917)
9 | hsa-miR-46**p 5.161588 4.4699 0.907(0.897-0.918)
10 | hsa-miR-31**p 4.900439 3.96928 0.904(0.893-0.915)
11 | hsa-miR-12** 4701495 |  5.817375 0.985(0.980-0.990)
12 | hsa-miR-80** 4.152331 3.71993 0.940(0.931-0.949)
13 | hsa-miR-65** 3.984447 | 2.903227 0.915(0.904-0.926)
14 | hsa-miR-474**p 3.973411| 2.976248 0.905(0.894-0.916)
15 | hsa-miR-124**p 0.705967 | 1527598 |  1.182312 0.903(0.892 -0.914)
16 | hsa-miR-67**p -1.47886 |  -1.15046 0.902(0.890-0.913)
17 | hsa-miR-122**p 13632 |  -1.03577 0.976(0.971-0.981)
18 | hsa-miR-676*p -0.94901 | -0.76011 0.951(0.943-0.958)
19 | hsa-miR-12**b -0.60499 | -0.56349 0.917(0.907-0.927)

Cac két qua thu dugc déu hién thi AUC >
80% cho thay tiém nang tré thanh cac déu an
sinh hoc miRNA trong chan doan UTDD tir cac
mau huyét thanh.

4. Théo ludn

Trong nghién ctu nay, ching tdi da xac
minh hd so 19 miRNA Iuu hanh phan tich duoc
t bo co s¢ dir liéu GEO trén NCBI gitra nhitng
bénh nhan UTDD va nhom dbi chung. Cac
miRNA duoc xac dinh cho thdy AUC > 90%
trong ca bd dir lidu phat hién. Didu nay xac
nhan réng dd nhay va do dac hi€u cao cua
chung trong két qua du doan. Piéu tha vi la
chung t6i nhan thiy rang qua trinh sang loc du
4n sinh hoc miRNA s& tré nén don gian va phu
hop hon. Mac khac, cac tiéu chi lga chon vé

mit 1am sang va s6 lugng mau cua mdi bo sb
lidu 16n, diéu nay dé giam thiéu nguy co sai
léch tiém 4n. Boi vi mot s& nhom chung khde
manh c6 thé bi ung thu hoac viém nhiém khong
phat hién duogc trén 1am sang, hoic két qua thu
duoc chi 1a sy trung hop ngau nhién. Nhimng
diéu nay co6 kha ning anh huong dén két qua.
Mic du Noi soi va sinh thiét 1a mot phuong
phap dugc st dung rong rdi va da dugc phé
duyét dé phat hién UTDD [11-13]. Theo cac
nghién ctru cua Hoshi va Matthew cung cong
su, ndi soi va sinh thiét 1a huodng tiép can tot
nhat dé chan doan sém UTDD véi d6 chinh xéc
cao co thé 1én t6i 98% [11, 14, 15] nhung nod
khong phai 1a phuong phap téi wu vi xét
nghiém c6 thé bi anh huong boi nhiéu yéu tb
khac nhau, chang han nhu nghién ctru cta Zou
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va Kim cung cong su chi ra k¥ thudt nay co ti I¢
am tinh gia cao [13, 16], phu thudc rit nhiéu
vao kinh nghi¢ém cta nguoi thuc hién. Pay
cling 1a nhirng k¥ thuat tén nhiéu thoi gian, chi
phi cao, khéa kho chiu cho bénh nhan va c6 kha
ning dé lai bién ching hodc xuit huyét [17,
18]. Do d6, qua trinh thiét 1ap cua nghién ciru
nay cha yéu tip trung 1am rd cic du doan vé
nhimg ddu 4n tiém ning lién quan dén chan
dodan UTDD qua miu mau, tao tien dé cho
nhitng nghién ctru thuc nghiém tiép theo sau
nay.

Cic miRNA khong c6 t& bao (cell free
miRNA) co tat ca cac dic diém cua mot dau an
sinh hoc ung thu, chang han nhu tinh 6n dinh
trong qua trinh xir 1y va bao quan mau mau,
ddng thoi 6 kha ning phan anh tinh trang bénh
1y khdi U [19-21]. Ké tir khi miRNA duoc tim
thdy trong cac dich co thé (huyét thanh, huyét
tuong) va quan sat thdy co sy thay d6i vé ndng
dd miRNA Iuu hanh trong bénh nhan, céc
miRNA khong té bao tré thanh mot trong
nhitng ddu 4n ung thur c6 tiém ning trong viéc
chan doan sém, tién luong va dua ra hudng
diéu tri [22-24]. Sy thay ddi biéu hién cua
miRNA ciing da dugc nhiéu nghién ctru trude
day cong bd dé phat hién UTDD giai doan dau
nhu miR-17, miR-18a, miR-21, miR-25, miR-
223 luu hanh trong huyét twvong duoc nghién
ctru trong nhitng nam gan day va da duogc cong
nhan 1a nhimg dau chi c6 tiém niang dé chan
doan UTDD [25-27]. Bén canh d6, miRNA
trong huyét thanh ciing 1 nhitng d4u 4n c6 tiém
ning trong viéc chan doan bénh ung thu. Trong
mot nghién ciru, Yao cling cong sy di tim ra ho
so 16-miRNA luu hanh trong huyét thanh cua
nguoi bénh UTDD, trong d6 hsa-miR-320a,
hsa-miR-1260b va hsa-miR-6515-5p la 3
miRNA c6 biéu hién vuot troi trong cac mau
huyét thanh ciia nguoi bénh [28].

That thi vi, mot s6 miRNA dugc chung toi
du doan ciing timg dwoc nhic dén trong cac y
van trudc day. Cu thé, Shi va cong su khi tién

hanh phan tich sy biéu hién cta cac Exosomal
miRNA trong huyét thanh d phat hién su biéu
dat ting ctia hsa-miR-1246 c6 thé phan biét cac
giai doan tién trién & bénh nhan UTDD véi
AUC > 80% [29]. Ngoai ra, su biéu hién qua
murc cia miR-1246 trong huyét thanh lién quan
dén bénh nhan mic cac dang bénh viém rudt
hoat dong [30], va la ddu 4n sinh hoc tiém ning
trong chan doan UTDD [31]. Trong nghién ctru
cac diu 4n sinh hoc khong xam l4n cho viém da
day tir cic miRNA ngoai vi huyét thanh, Liu va
cong su da x4c nhan tiém ning ddu 4n sinh hoc
hsa-miR-451a trong chan doan [32]. Pdi véi
hsa-miR-29b-3p ciing dugc phat hién trong
phan tich tin sinh hoc lién quan dén cac gen
trung tdm va tiém nang diéu tri trong UTDD
[33]. Khi phan tich cac dau an sinh hoc khong
xdm lan dé khang Cisplatin trong UTDD va
nghién ctru y nghia 1am sang cua thay dbi bicu
dat miRNA trong UTDD tién trién, cac nghién
ctru cling da x4c nhan thém vai trd quan trong
cua hsa-miR-124-3p [34, 35]. Tom lai, nhiing
phat hién trén di khang dinh chic chan hon cho
nhittng phan tich cua nghién clru nay la hoan
toan c6 co s6. Bén canh nhitng miRNA da dugc
dé cap trong nhimg bao cio, nghién ciru cua
ching t61 con phat hién thém nhiing miRNA
méi tiém ning. Su két hop cdc miRNA trong
nghién ctru nay sé tiép tuc dugc thyc hién trong
cac thir nghiém ¢ nhom thuan tip tiép theo.
Ching t6i cling s€ xac nhan vai tro cua cac
miRNA trong két qua du doan nay. Cudi cung,
co ché chinh x4c cia timg miRNA van chua
duoc biét rd. Céac béo cdo sdu hon vé miRNA
du kién sé& gitp chang ta hiéu rd hon vé co ché
ung thu. Nghién ctru ctiia chung t6i sé€ hitu ich
cho chén doan 1am sang hodc diéu tri cho bénh
nhan UTDD.
5. Két luan

Nhiing nd luc du doan 19 miRNA cia chung
t6i lién quan dén UTDD nhim muc dich sir
dung miRNA nhu 13 cdc ddu 4n sinh hoc tiém
ning trong chan doan. Trong tuwong lai, sy phat
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trién cta chan doan phan tir va tin sinh hoc két
hop v6i miu sinh thiét 1ong s& nhu mot quy
trinh trong cham séc strc khde cd gia tri y hoc.
Nhiing thtr nghiém trén 1am sang cua chiing to1
s& caung cb vimg chic hon cho nhitng du béo
dau 4n sinh hoc tiém ning nay.
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