TAP CHI NGHIEN ClPU Y HOC

XAY DUNG BO RNA DAl KHONG MA HOA
CHAN POAN UNG THU VU TU DU LIEU GIAI TRINH TV
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Nghién ctru nay nhdm muc tiéu xdy dung boé chan doén IncRNA c6 d6 chinh xac cao dé chan doén
ung thw bidu mé tuyén vi dwa trén div liéu gidi trinh tw thé hé méi (RNA-seq) duoc khai théc ttr co s& di
liéu TCGA. Céc IncRNA biéu hién khéc biét duoc sang loc béng thuat toan DESeq2, sau dé lwa chon déc
trung bang hoi quy Logistic LASSO véi kiém dinh chéo 5 lan (chon ngudng A, ). PO 6n dinh cia mé hinh
duoc kiém ching théng qua phuong phép 1ay méu lai phéan tang I3p lai 50 lan. Ttr 3.293 DE-IncRNAs ban
déu, nghién ciu da thiét Iap dwoc bO chéan doan gébm 06 IncRNA (LINCO1614, LINC02202, LINC01537,
AC134312.5, LINC02185 va AC106897.1). M6 hinh dat AUC = 0,9997 (KTC 95%: 0,9987 - 1,0000); dd nhay
100% (KTC 95%: 98,02 - 100,0%) va dé dic hiéu 93,75% (KTC 95%: 69,77 - 99,84%) tai diém cét téi wu.
Két qué thdm dinh cho thay tinh 6n dinh cao (AUC trung binh 0,9976). B6 chan doan gém 06 IncRNA cho
thdy kha nang phén biét mé ung thw biéu mé tuyén vi xdm nhap va mé v binh thudng véi hiéu ndng cao
trén tép div liéu TCGA-BRCA. Két qué nghién ctru goi y vai tro tiém ndng cta IncRNA trong hé tro chan

doéan ung thw vii. Tuy nhién, cdn c6 thém cac nghién ctru xac thuc trén céc quén thé Idm sang déc lap.

Tir khéa: Ung thw vi, IncRNA, LASSO, TCGA, dau an sinh hoc.

I. DAT VAN BE

Ung thw biéu mé tuyén va xam nhap (Breast
Invasive Carcinoma - BRCA) hién la ung thw
phd bién nhét va 1a nguyén nhan gay t& vong
hang dau do ung thw & phu ni trén toan cau.’
Theo théng ké ctia GLOBOCAN, ty 1& mac moi
va tlr vong do bénh ly nay van tiép tuc gia tang,
dat ra ganh néng Ién cho hé théng y té.2 Mac
du cac phwong phap sang loc truyén théng
nhw chup nhi dnh (mammography), siéu am va
chup cdng hwéng tlr da gép phan cai thién ty 1&
sbng sét, nhwng chung van ton tai nhixng han
ché nhéat dinh vé dd nhay, d&c biét trén mé vu
dac va ty 1é dwong tinh gid cao dan dén céc can
thiép xam lan khong can thiét.>4 Buoc xem la
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tiéu chuan vang trong chan doan xac dinh ung
thw va, sinh thiét mé bénh hoc, mét phwong
phép cé tinh xam I4n, lai khéng phu hop cho
sang loc dién rong va c6 thé gap sai léch do 1y
mau khong dai dién trong bdi canh khdi u c6
tinh di hop cao.5 Do do, viéc phat trién cac dau
4n sinh hoc phan t&r c6 do6 dac hiéu vuwot troi
nhdm hé tro' nAng cao dd chinh xac trong chan
doan la mot nhu cau cép thiét.

Trong nhitng ndm gan day, cac doan RNA
dai khéng méa héa (long non-coding RNAs -
IncRNAs) ngay cang duoc ghi nhan la nhirng
nhan t4 diéu hoa quan trong trong co ché sinh
bénh hoc ung thw. Khac véi cac gen ma hoa
protein, IncRNA thé hién tinh dac hiéu mod va
trang thai bénh ly cao hon, déng th&i cé thé
phat hién dwoc trong cac mau sinh thiét 1dng,
khién chang tré thanh biomarker ly twéng cho
muc tiéu chan doan va tién lwong.6"# Sy phat
trién bung nd cia cong nghé giai trinh tw thé hé
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mé&i (NGS) cuing cac co sé& dif liéu Ién nhw The
Cancer Genome Atlas (TCGA) da cung cap
ngudn tai nguyén vo gia dé khai thac toan dién
hé phién ma cla ung thw va. Tuy nhién, thach
thire Ion nhét khi lam viéc véi di liéu biéu hién
gen da chiéu 1a hién twong da cong tuyén va
nhiéu, khién viéc xac dinh cac dau &n sinh hoc
thyc sw tr& nén khé khan. Cac phwong phap
thdng ké truyén thdng thuweng khéng dd manh
dé x& ly hang nghin bién sé cuing luc. Trong béi
canh do, cac thuat toan hoc may, dac biét la
hoi quy LASSO (Least Absolute Shrinkage and
Selection Operator), da chirng minh hiéu qua
trong viéc chon loc bién sé téi wu théng qua co
ché diéu chuan hoa, tir d6 giup gidm nguy co
qua khép va xay dwng cac md hinh da gen co
tinh gon nhe hon.®

Mac du nhiéu nghién ctru da dé xuét cac dau
&n phan t&r dwa trén di liéu TCGA, tinh 6n dinh
va kha nang I&p lai ctia bd chan doan IncRNA
van con la van dé can dwoc danh gia thém, déc
biét trong bbi canh sb lwong bién I&n va nguy
co sai léch do mat can bang mau.”' Do do,
viéc xay dwng mot bo tdi gidn dua trén IncRNA
va kiém chirng d6 6n dinh bang cac phwong
phap lay méau I3p lai 1a can thiét dé tang tinh tin
cay cGia md hinh. Xuét phat tir ly do trén, ching
t6i tién hanh xay dwng va danh gia hiéu nang
ctia bd RNA dai khéng ma héa chan doan ung
thw vu tir dv liéu gidi trinh tw.
I. DOI TWVONG VA PHUONG PHAP
1. Déi twong

D liéu giai trinh tw RNA (RNA-seq) va théng
tin 1dam sang co ban di kém cla bénh nhan
ung thw biéu mé tuyén vi xam nhap (Breast
Invasive Carcinoma - BRCA) dwgc khai thac
tr co s& di¥ liéu The Cancer Genome Atlas
(TCGA) théng qua cbng di liéu Genomic Data
Commons (GDC) (https://portal.gdc.cancer.
gov/).

Tiéu chuan chon méu: Cac mau dugc dwa
vao nghién ciru phai thda man déng thdi cac
diéu kién sau:

(1) Puwoc chan doan xac dinh la ung thw
biéu mo tuyén vl qua mé bénh hoc;

(2) C6 sén dir lieu giai trinh tw RNA (RNA-
seq) hoan chinh;

(3) C6 day du thong tin Iam sang co ban.

Tiéu chuan loai trir: Nghién ciru loai bd cac
trwdng hop

(1) mau thiéu di liéu biéu hién;

(2) Cac méau co dir lieu 1am sang khéng ré
rang hodc thiéu hut théng tin quan trong &nh
hwéng dén qua trinh phan loai.

2. Phwong phap

Thiét ké nghién ctru

Nghién ctu dwoc thiét ké theo phuwong
phap hdi ctru, st dung di liéu thir cap.

C& mau va phwong phap chon méu

Céac mau nghién clru duoc lwa chon theo
phwong phap chon mau toan bd dwa trén cac
tiéu chi dwa vao va loai trir. C& mau phan tich
gdbm 200 mAu bénh phdm tir 184 bénh nhan
ung thw biéu mé tuyén vu, trong d6 c6 184 mau
mo khdi ung thu nguyén phat va 16 mau mé
lanh can u.

Thu thap va tién xt ly

D liéu gidi trinh t RNA (RNA-seq) clia cac
bénh nhan ung thw biéu mé tuyén vi xam nhap
dwoc thu thap tr co sé& dir liéu The Cancer
Genome Atlas (TCGA) théng qua céng GDC
Data Portal. Nghién ctru st dung di liéu djnh
lwgng dang thé (STAR-Counts) duwgc can chinh
theo hé gen tham chiéu GRCh38. Sau khi tai
xudng, di¥ liéu duroc st dung théng tin chu gidi
gen di kém t&» GDC dé tach loc cac IncRNA.
Cac IncRNA c6 count 210 & dwéi 3 mau duoc
loai béd nhw moét bwdc loc thé (pre-filtering)
trirde khi thye hién phan tich DESeq2.
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Ddnh gid va sang loc cdc IncRNA biéu
hién khac biét

Phan tich biéu hién khac biét duoc thyc
hién bang thuat toan DESeq2 trén méi trwdng
R. Cac IncRNA duoc xac dinh 1a biéu hién khac
biét c6 y nghia khi déng thoi thda man hai tiéu
chi: |log2FoldChange| > 1 va padj < 0,05 (hiéu
chinh theo phwong phap Benjamini-Hochberg).

Xay dwng va t6i wu héa bé chan doén

D liéu dém cla cac IncRNA c6 mic y
nghia théng ké cao nhat dwoc chuyén ddi
chuén héa theo phwong phap On dinh phwong
sai (Variance Stabilizing Transformation - VST)
trwdc khi dwa vao phan tich. B& chan doan
dwoc xay dwng bang thuat toan héi quy Logistic
LASSO, trong d6 tham sé phat A, duoc xac
dinh théng qua quy trinh kiém dinh chéo 5 lan
(5-fold cross-validation). Chi cac IncRNA c6 hé
s6 hoi quy khac 0 tai ngudng A, moi duoc gidr
lai dé thiét 1ap cong thirc tinh diém chan doan
(Diagnostic Score).

Panh gia do 6n dinh va hiéu nang cua Bé6
chéan dodn

Dé kiém chirng d6 6n dinh va gidm anh
hwéng cla tinh trang méat can bing mau gitra
nhém bénh va nhém ching, mé hinh dwoc
danh gia bang phwong phap 1y mau lai phan
tang lap lai 50 14n doc lap v&i ty 1& phan chia
tap huén luyén va tap kiém tra lan lwot 1a 80%
va 20%, déng thdi van bao toan ty 1é gitra hai
nhém trong méi 1an 13p. Hiéu nang téng thé cua
md hinh dwgc danh gia dwa trén gia tri trung
binh dién tich dw¢i duwdng cong ROC (Mean
AUC) qua 50 lan l&p. Bén canh dd, cac chi sb
dod nhay, do dac hiéu va dé chinh xac dwgc tinh
toan tlr ma tran nham Ian tai ngwéng cat xac

suat méc dinh 12 0,5. Bdng thoi, chi sb Youden
duwoc st dung dé xac dinh diém cat téi wu
nhdm tdi da hoa tbng do nhay va do dic hiéu
trén toan bo tap dir liéu.

Phan tich sé liéu

Toan bo sb lieu dwoc xwr ly va phéan
tich bang R phién ban 4.2.1 théng qua moi
trwong RStudio véi cac géi TCGAbiolinks,
SummarizedExperiment, DESeq2, gimnet,
pROC, dplyr va pheatmap.
3. Bao dirc nghién ctru

Nghién ctru st dung ngudn dir liéu thir cap
da dwoc ma hoda va an danh hoan toan tir co
s& di¥ liéu cong khai The Cancer Genome Atlas
(TCGA). Do khéng can thiép truc tiép 1én dbi
twong con nguwdi, nghién clru dwoc mién triy
cac yéu cau vé sy chap thuan cia Hoi dong
Dao dlc va van ban déng y tham gia. Nhém
nghién ctu cam két tuan thi nghiém ngat cac
quy dinh vé quyén truy cap, trich dan di liéu
clia mang lwéi TCGA va cac nguyén téc trong
Tuyén ngbn Helsinki.

ll. KET QUA
1. Pac diém chung d6i twong nghién clru
Péi twong tham gia nghién clru bao goém
200 mau bénh phém dwoc thu thap to 184
bénh nhan ung thw biéu mé tuyén vi xam nhap
trén co s& dir lieu TCGA, bao gdbm 184 mau
mé ung thw va 16 mau mé lanh can u. Két qua
thdng ké cho thdy do tudi trung vi 1a 62 tudi,
trong do6 c6 1 trwdng hop (0,55%) la nam gidii,
va phan 1&n cac khdi u dwoc phat hién & giai
doan sém. Chi tiét cac dac diém lam sang va
md bénh hoc cta dbi twong nghién ctru dwoc
trinh bay tai Bang 1.
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Bang 1. Pac diém chung cua d6i twong tham gia nghién cru (n = 184)

DPic diém

Gia tri (n = 184)

Tudi tai thoi diém chan doan (nam)

Trung vi (Min-Max) 62 (29-90)
Gi¢i tinh, n (%)
N 183 (99,45)
Nam 01 (0,55)
Giai doan bénh (AJCC Stage), n (%)
Giai doan 0-I 39 (21,2)
Giai doan Il 84 (45,65)
Giai doan llI 37 (20,11)
Giai doan IV 02 (1,09)
Khéng ré (Unknown) 22 (11,96)
Phan nhém phan ttr (PAM50), n (%)
Luminal A 92 (50,0)
Luminal B 38 (20,7)
HER2-enriched 11 (6,0)
Basal-like 30 (16,3)
Normal-like 3(1,6)
Khéng xac dinh 10 (5,4)

2. Két qua phan tich biéu hién khac biét
IncRNA giira m6 u va mé lanh

Phan tich biéu hién khac biét IncRNA gitra
nhém nhém mé ung thw (n = 184) va nhdm mo

TCGASNCA IncHNA Yolcano

1A

lanh (n = 16) bang DESeq2 cho thdy sy khac
biét ro rét. T6ng cbng ghi nhan 3.293 IncRNA
khac biét c6 y nghia théng ké véi (|log2FC| > 1
va padj < 0,05) (Biéu dd 1A).

Vip b A (Pt v e W

1B

Biéu dd 1. Sang loc cac IncRNA biéu hién khac biét trong ung thw biéu mé tuyén vi xam
nhap trén tap dir liéu TCGA-BRCA
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Hinh 1A. Biéu d& Volcano. Biéu di&n sw phan
bd mirc d6 thay dbi biéu hién cliatoan bd IncRNA
dwoc phan tich. Truc hoanh biéu thi logarit co
s6 2 clia hé s6 thay ddi (log,FoldChange), truc
tung biéu thi gia tri di nghich logarit co' s6 10
clia gia tri p diéu chinh (-log,p,,). Cac diém
cham nam ngoai hai dwong ké doc va phia trén
duwdng ké ngang dai dién cho cac IncRNA cé
sw khac biét c6 y nghia thdng ké (Jlog,FC| > 1
va Py < 0,05).

Hinh 1B. Biéu dé nhiét (Heatmap): Phan
cum phan cép (Hierarchical clustering) dwa trén
mUrc d6 biéu hién cia 20 INcRNA (ng vién hang
dau (top 20 DE-INcRNAS) ¢6 gié tri Pag Cac cot
twong &ng v&i cdc mau bénh phadm (nhém Mo
lanh - Normal va nhém mé u - Tumor), cac hang
twong ng v&i tén cac IncRNA. Mau sac thé
hién gia tri Z-score cutia di¥ liéu dém da chuan
héa VST: mau xanh lam biéu thi mtc biéu hién
thap (down-regulation) va mau vang/dé biéu thi
murc biéu hién cao (up-regulation).

D& Iwa chon cac dau an sinh hoc tiém nang
nhét cho xay dwng mé hinh chan doan, nghién
clru da xép hang va lwa chon 20 IncRNA c6 gia
tri p,,; nho nhéat 1am tap (ng vién. Sy phan tach
ro rét gitba nhém bénh va nhém chirng dwa trén
mirc do biéu hién cla 20 ¢ng vién hang dau
dwoc minh hoa cu thé qua biéu d6 heatmap
(Biéu d6 1B).

3. Xay dwng bo chan doan bang thuat toan
LASSO

Hinh A Lipa chagn tham a8 pal B by ke dje civilo

B i heben g CRa

28 v N

Dé sang loc cac bién sb quan trong nhét va
han ché hién twong qua khép, mé hinh hdi quy
logistic két hop chon bién LASSO da dwoc ap
dung cho 20 IncRNA &ng vién dwoc lywa chon
tir phan tich biéu hién khac biét.

Tham s6 phat t6i wu ca mé hinh dwoc xac
dinh théng qua gia tri kiém dinh chéo 5 lan. Két
qua cho thay gia tri A 18 0,01968834 (Biéu dd
2A).

Tai nguwdng A, , thuat toan da loai bé cac
bién it dong gop va git lai 06 INcRNA c6 hé
s6 hdi quy khac 0 dé thiét lap Bo chan doan
bao gébm: LINC01614, LINC02202, LINC01537,
AC134312.5, LINC02185 va AC106897.1. Mlrc
dod déng gop la chiéu tac déng cla tirng INcRNA
trong mé hinh da bién dwoc thé hién thdng qua
hé sb hdi quy (Biéu dé 2B).

Cong thirc tinh diém dy bao (Diagnostic
Score) clia 6 IncRNA duorc thiét 1ap nhu sau:

Diagnostic Score = 10317 + 0,120 x
LINCO1614 + 0,469 x AC134312.5-0,161 x
LINC02185 - 0,451 x AC 106897.1 - 0,4 x
LINC01537-0,5 x LINC02202

(Trong d6, gia tri cta tieng IncRNA la mirc
biéu hién da dwoc chuén héa bdng phuong
phap variance stabilizing transformation (VST).)

Xac suat mau thudc nhém mé ung thw va
dwoc suy ra tw diém dw bao theo ham logistic:

1

P (mé ung thw va)=
(1 +ediagnosticscore)

Fenh B Hd s ol cha by § ncRWA i A en
|
|

ki

2B MCPRY  [P—

Biéu d6 2. Quy trinh chon bién téi wu va xac dinh hé sé hdi quy cho bé chan doan IncRNA
chan doan bang thuat toan LASSO
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Biéu dé 2A. Lwa chon tham sb phat A: Biéu
dd hién thj sai sb kiém dinh chéo theo logarit
ctia tham sé A. Puwong cong biéu dién sai sb
trung binh; cac thanh doc thé hiéen do léch
chuén. BPuwong ké doc nét dwt chi gia tri A (gia
tri A I&n nhat nam trong khodng 1 dé léch chuén
cla sai sé tbi thiéu), dwoc chon dé xay duwng
md hinh tinh gon va tranh qua khép.

Biéu db 2B. Hé sb hdi quy cta 06 IncRNA
trong bd chan doan. Biéu d6 cot ngang thé
hién do 1&n va chiéu hwéng déng gép clia 6
INcRNA dwgc mo hinh LASSO Iya chon tai A, .
Cac thanh mau xanh (hé sé duwong) cho thay
méi twong quan thuan véi nguy co ung thw
(LINCO1614, AC134312.5), trong khi cac thanh
mau dé (hé sb am) cho thay méi twong quan
nghich (LINC02185, AC106897.1, LINC01537,
LINC02202).

4. Danh gia hiéu nang va dé 6n dinh cta bd
chan doan

Két qua kiém chirng dd6 én dinh béang
phwong phap 14y mau lai phan tang lap lai (50
lan) cho thdy md hinh hoat ddng 6n dinh véi
gia tri AUC trung binh trén cac tap kiém tra dat
0,9976 (KTC 95%: 0,9865 - 1,0000). Khi danh
gia trén toan bd doan hé nghién ciru, bo chan
doan duoec thiét 1ap tir 06 IncRNA thé hién hiéu
nang chan doan vuwot troi véi dién tich dudi
dwong cong ROC (AUC) dat 0,9997 (KTC 95%:
0,9987 - 1,0000) (Biéu db 3).

Tai diém cat t6i wu dwoc xac dinh theo chi
s6 Youden, mé hinh dat d6 nhay 100,0% (KTC
95%: 98,02 - 100,0%) va dd dac hiéu 93,75%
(KTC 95%: 69,77 - 99,84%) (twong rng vé&i
gia tri chi s6 Youden = 0,9375). Dac biét, kha
nang phan loai ctia bd chan doan cao hon dang
ké so véi trng INcRNA don 18 (AUC dao déng
tr 0,9249 dén 0,9922), khang dinh gia tri hiép
ddng clia mé hinh da gen trong chan doan ung
thw biéu mé tuyén vu.

nhay
-

1-D% 'da-: hilbu

Biéu dd 3. So sanh hiéu niang chan doan
giira bo 06 IncRNA va cac IncRNA don lé
thong qua phan tich dwéng cong ROC

Biéu db thé hién cac dwdng cong dic trung
hoat déng ctia bd thu (ROC) dung dé danh gia
kha nang phan loai gitba mo6 ung thw va mé lanh.

Pudng mau dd dam: Dai dién cho bd chan
doan phdi hop 06 IncRNA. Budng nay bao
trum |1&n tat cad cac dwong khac va tiém can sat
goc trén bén trai, twong rng v&i gia tri AUC cao
nhéat (0,9997), khdng dinh d6 chinh xac vuot
troi cia mo hinh da bién.

Cac dwong mau manh: Dai dién cho dwdng
cong ROC cuia tirng INcRNA don 18 trong bo chan
doan. Céc dwong nay déu nam dudi duwdng mau
dd, cho thay hiéu néng chan doan doc lap cla
trng gen thap hon so vai khi phdi hop.

Truc toa d6: Truc tung biéu thi D6 nhay
(Sensitivity) va truc hoanh biéu thi ty 1é dwong
tinh gia (1 - Do dac hiéu).

IV. BAN LUAN

Nghién ctru cla chung téi da xay dwng dwoc
mot bo chdn doan ung thw bidu mé tuyén vu
dwa trén biéu hién ctia 06 IncRNA (LINC01614,
LINC02202, LINC01537, AC134312.5,
LINC02185 va AC106897.1) si dung thuat
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toan LASSO. Két qua cho thay bd chan doan
nay dat dién tich dwéi dwong cong ROC (AUC)
la 0,9997 trén tap di liéu TCGA, cho thay kha
nang phan biét ro rét gilra mé ung thw va mod
lanh. M&c du md hinh cho thay hiéu ndng phan
loai rat cao trén di¥ lieu TCGA-BRCA, cac két
qua nay van can dwoc dién gidi trong bdi canh
nghién ctru mang tinh chat kham pha ban dau
dwa trén di liéu tin sinh hoc. Gia tri AUC rat
cao c6 thé chiu &nh hudng béi dic diém cla bo
di liéu nghién cru va viéc mé hinh chwa dwoc
kiém dinh trén tap di liéu doc 1ap bén ngoai.
Do do, can cé thém cac nghién ctru xac thywc
trén cac cohort lam sang doc 1ap nham danh
gia thém tinh &n dinh va kha nang khai quat héa
cta mo hinh.

D4t trong bbi canh nghién ctu dau 4n sinh
hoc ung thw vi, cac phwong phap tiép can dwa
trén biéu hién gen dang dwoc quan tdm nho
kha ndng phan anh nhirng thay déi phan t
& giai doan s&m cla qua trinh sinh ung thw.
Trong nghién ctru nay, m6é hinh 06 IncRNA
cho thay hiéu nang phan loai cao trén di liéu
RNA-seq md clia TCGA-BRCA, goi y gia tri
tiém ndng clha IncRNA trong hé tro phan biét
md ung thw va mé binh thwdng. Tuy nhién, cac
két qua hién tai van can duorc tiép tuc xac thuc
trén cac quan thé 1am sang doc 1ap va céac loai
mau sinh hoc khac trudc khi xem xét kha nang
&ng dung thuc té.Vé mét co ché sinh hoc, cac
gen duwoc thuat toan lwa chon trong bd chan
doan c¢6 sy twong dong vdi cac cong bd trudc
day, ciing cb tinh hop ly cia mé hinh. Cu thé,
INcRNA LINC01614 dwoc xac dinh cé hé sb
hdi quy dwong (+0,120), déng vai tro 1a yéu té
nguy co. Két qua nay phu hop véi cac bao céo
gan day vé vai trod sinh hoc ctia IncRNA trong
ung thw. DBac biét, Tian va céng sw (2024) da
chi ra rang IncRNA LINC01614 dwoc biéu hién
tang cao trong nhiéu loai ung thw va co lién
quan ché&t ché dén tién trién khdi u ciing nhw
tién lwong séng con. Ngoai ra, LINC01614 con
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twong quan véi xam nhap mién dich va trang
thai rc ché mién dich trong vi méi trwong khéi
u, goi y vai tro diéu hoa mién dich ctia IncRNA
nay. Twong tw, Wang va cs (2019) da xac dinh
IncRNA LINC01614 1a mét dAu n sinh hoc tién
lwong tiém nang trong ung thw va dwa trén div
liéu biéu hién tlr co s& TANRIC. Nghién ctru
cho thdy LINC01614 dwoc biéu hién ting cao
rd rét trong md ung thw so v&i mé binh thwdng
lan can. Dé&c biét, phan tich hdi quy Cox don
bién va da bién xac nhan rang LINC01614 la
mot yéu tb tién lwong doc lap, trong d6 mirc
biéu hién cao lién quan dén nguy co t& vong
tang lén (hé sd hdi quy dwong). Ngoai ra,
LINCO1614 tang biéu hién trong cac nhém
phan t& nhv ER+, PR+ va HER2+, ddng thoi
twong quan véi cac pathway lién quan dén
TGF-B va két dinh t& bao. Nhirng két qua nay
goi y réng LINC01614 c6 thé déng vai tro thuc
day tién trién va di can trong ung thw va.8 Mot
nghién ctvu gan day ctia Chen va cs (2024) cho
thdy LINC01614 tang biéu hién trong ung thw
vU thé bd ba am tinh va thic day kha nang di
cw, xam lan ciing nhw qua trinh EMT théng qua
hoat héa tin hiéu Wnt/B-catenin.™ Déi véi cac
IncRNA khac nhw AC134312.5va AC106897.1,
hién chwa c6 nhiéu di¥ liéu trong y van. Pay c6
thé la nhixng d4u &n sinh hoc méi déc hiéu cho
quan thé bénh nhan trong di¥ liéu TCGA ma
nghién ctru nay da phat hién ra.

Trong nghién ctru nay, chang téi xay dwng bd
chan doan dwa trén hdi quy LASSO nham lwa
chon céc bién dy bao quan trong va gidm nguy
co overfitting. Phwong phap nay ap dung rang
budc chuan L1 gitp shrinkage cac hé sb va dua
mot s bién vé 0, tao mé hinh gon va dé dién
gidi. Friedman va cs (2010) da phat trién thuat
toan coordinate descent cho cac mé hinh tuyén
tinh tdng quat cé regularization, bao gém logistic
LASSO, gitp nang cao hiéu qué lwa chon bién
trong cac bo di liéu cé sé chiéu I&n nhw di
liéu biéu hién gen.® Trong nghién ciru nay, ti
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hon 3.000 IncRNA biéu hién khac biét ban dau,
LASSO da tinh gon xudng con 06 IncRNA. Sb
lwgng gen nay twong dwong hon so voi mét
s6 bd chan doan da gen da cong bd truéc day
gilp tang tinh kha thi va giam chi phi khi trién
khai rng dung trén lam sang thong qua ky thuét
RT-qPCR, phu hop v&i xu huéng phat trién cac
cong cu chan doan ti thiéu xam I4n. "3

Tuy nhién, nghién cru ctia chung t6i ton tai
mot han ché quan trong can dwoc ghi nhan.
Hién tai, cac két qua xay duwng bd chan doan
m&i chi dirng lai & bwédc phan tich tin sinh
hoc dwa trén co s& di¥ liéu gidi trinh tw cong
khai. Nhém nghién cru chwa tién hanh cac
ther nghiém kiém chirng thuc té bang ky thuat
dinh lwgng gen (nhw RT-gPCR) trén cac mau
bénh phdm lam sang thu thap truc tiép tir bénh
nhan. Do su khac biét tiém nang vé dac diém
di truyén gitva cac quan thé, viéc ngoai suy
két qua tir di¥ liéu TCGA can duwoc thyc hién
than trong trwdc khi ap dung cho bénh nhan
Viét Nam. Bay chinh la ndi dung trong tdm ma
chung t6i sé giadi quyét trong cac nghién ctu
xac thwce tiép theo.

Tém lai, bd chan doan 06 INcRNA duoc xay
dwng thé hién hiéu nang chan doan cao va phu
hop v&i cac co ché sinh hoc da biét. Két qua
nay cung cap thém bang chirng khoa hoc cho
viéc sir dung IncRNA nhw mét céng cu hd tro
chan doan ung thw biéu méd tuyén v xam nhap.

Han ché cta nghién ciru

Nghién ctu nay mang tinh chat sang loc va
kham pha ban dau dwa trén div liéu RNA-seq tw
co s& dir lieu TCGA-BRCA. B0 di liéu nghién
clru ¢ su khac biét vé sé lwong gitra mau moé
uva moé lanh, d(‘“)ng th&i moé hinh hién méi dwoc
danh gia théng qua phuwong phap lady mau lai
phan tang trong cung mét cohort ma chwa
dwoc thAm dinh trén tap dir liéu déc lap bén
ngoai. Ngoai ra, di liéu nghién clru chi yéu
dwoc khai thac tir quan thé TCGA clia phuong

Tay. Trong thdi gian t&i, ching toi sé tiép tuc
tién hanh cac nghién clru xac thuc trén quan
thé 1am sang doc 1ap va danh gia bang cac ky
thuat thuc nghiém nham kiém chirng thém tinh
4n dinh va kha n&ng (ng dung ctia mé hinh.

V. KET LUAN

Nghién clru da xay dwng dwgc bd chan
doan gdm 06 IncRNA (LINC01614, LINC02202,
LINCO01537, AC134312.5, LINCO02185,
AC106897.1) c6 kha nang phan biét mé ung
thw biéu mé tuyén vi xam nhap va mé v binh
thwérng thdng qua thuat toan chon bién LASSO.
M6 hinh dat AUC = 0,9997 (KTC 95%: 0,9987
- 1,0000); d6 nhay 100% (KTC 95%: 98,02 -
100,0%) va do dac hiéu 93,75% (KTC 95%:
69,77 - 99,84%) tai diém céat t6i wu. Két qua
nghién ctru cung cap thém co sé cho viéc tiép
tuc danh gia vai trd cia IncRNA trong hd tro
chan doan ung thw vi & cac nghién ctru xac
thuc tiép theo. Tuy nhién, cac két qua hién tai
van can dwoc kiém chirng trén cac quan thé
lam sang doc lap trwdc khi xem xét kha nang
&ng dung thuc té.
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as diagnostic and prognostic

Summary

CONSTRUCTION OF A LONG NON-CODING RNA PANEL
FOR BREAST CANCER DIAGNOSIS USING RNA SEQUENCING DATA

This study aims to construct a robust IncRNA-based diagnostic panel for Breast Invasive
Carcinoma (BRCA) using next-generation sequencing data. RNA-seq data of 184 tumor and
16 normal tissue samples were retrieved from The Cancer Genome Atlas (TCGA). Differentially
expressed INcRNAs (DE-IncRNAs) were identified using DESeq2. To mitigate overfitting and select
optimal features, the Least Absolute Shrinkage and Selection Operator (LASSO) logistic regression
model was applied with 5-fold cross-validation (A1se). Model stability was validated via 50-times
repeated stratified subsampling. From 3,293 significant DE-IncRNAs, a diagnostic panel comprising
six IncRNAs (LINC01614, LINC02202, LINC01537, AC134312.5, LINC02185, and AC106897.1)
was established. The panel demonstrated superior diagnostic performance with an Area Under
the Curve (AUC) of 0.9997, significantly outperforming individual genes. At the optimal Youden
index cut-off (J = 0.9375), the model achieved 100% sensitivity and 93.75% specificity. Validation
via repeated subsampling confirmed high stability with a mean AUC of 0.9976. We successfully
constructed a highly accurate and stable 6-IncRNA diagnostic panel for BRCA using LASSO. This
panel may serve as a potential candidate for further evaluation in breast cancer diagnostic research.

Keywords: Breast Cancer, IncRNA, LASSO, Diagnosis, TCGA, molecular biomarker.
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