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Tao bd méu chuan dinh lwong tuyét d6i mot s6 RNA dai
khong ma hoa phuc vu nghién ciru ung thw biéu mo te
bao gan

Development of standard templates for absolute quantification of some

long non-coding rnas for hepatocellular carcinoma research
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Tom tat

Muc tiéu: Ung thu biéu mo té bao gan (UTBMTBG) la loai ung thu c6 ty |é ti vong cao. Long non-
coding RNA (IncRNA) la RNA khéng ma héa protein, dugc xem nhu dau &n sinh hoc tiém nang cho chan
doan s6m ung thu. Nghién ctiu thuc hién nhdm tao vector tai t6 hgp mang gen ma héa mot sé IncRNA,
nhan dong trong E. coli va thiét lap bd mau chudn phuc vu dinh lugng tuyét déi. Béi tuong va phuong
phdp nghién ciu: IncRNA lua chon gém LINC02560, LINC02487, HCG22, HNF4A-AS1, C50rf66-AS1. Cac ky
thuat chinh gém PCR, téi t6 hgp, nhan dong va dinh lugng tuyét déi bang Real-time PCR. Két qud: nam
vector tai t hgp mang gen IncRNA dugc nhan dong thanh céng trong E. coli va cac bé mau chuan dinh
lugng tuyét déi da duoc thiét 1ap. Cac mau dat hiéu suat khuéch dai cao (95,45-109,14%), dac hiéu va lap
lai tot (CV% < 10%), tuyén tinh cao (R? > 0,99). Két ludn: Két qua nay tao co s& quan trong cho nghién cdu
dinh lugng IncRNA trong UTBMTBG, gép phan chan doan sém va tién lugng diéu tri ung thu gan.

Ttrkhéa: Long non-coding RNA (IncRNA); nhan dong; bd mau chuén

Summary

Objective: Hepatocellular carcinoma (HCC) is one of the cancers with the highest mortality rate.
Long non-coding RNAs (IncRNAs), a class of non-protein-coding RNAs, have been recognized as
potential biomarkers for early cancer diagnosis. This study aims to develop a IncRNA panel samples
for absolute quantification of IncRNAs. Subjects and Methods: Five IncRNAs (LINC02560, LINC02487,
HCG22, HNF4A-AS1, and C50rf66-AS1) were selected. Recombinant cloning was performed using PCR
amplification, DNA recombination, and propagation in E. coli. Standard DNA templates were
developed, and absolute quantification was conducted using real-time PCR. Results: Recombinant
vectors harboring sequences of the five target IncRNAs were successfully cloned into E. coli.
Standardized reference materials for absolute quantification were established, demonstrating high
amplification efficiency (95.45 - 109.14%), strong specificity, good reproducibility (CV% < 10%), and
high linearity (R* > 0.99). Conclusion: The results provide standard panel samples that enable the
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accurate identification of IncRNA biomarkers in HCC research, supporting early diagnosis and

prognostic evaluation in liver cancer.

Keywords: Long non-coding RNAs (IncRNAs), cloning, standard templates.

1. DAT VAN DE

Ung thu la can bénh ¢6 xu huéng gia tang
nhanh chdng ca vé ty 1é mac mgi lan ty Ié ti vong
hang nam trén toan cau '. Tai Viét Nam, ung thu gan
dung thu hai vé s6 ca mac méi va diing dau vé so ca
tlr vong do ung thu?. Trong d6, ung thu biéu mo té
bao gan (UTBMTBG) chiém dén 90% cac trudng hop
ung thu gan 3. M6t trong nhiing yéu t6 nguy co
chinh dan dén UTBMTBG la tinh trang xo gan,
thudng do nhiém virus viém gan B hodc viém gan C,
chiém dén 80-90% t6ng s6 trudng hop . Gan day,
cac RNA dai khong ma héa (long non-coding RNA -
IncRNA) la nhiing phan t& RNA ¢6 chiéu dai trén 200
nucleotide khéng dich ma thanh protein, da dugc
xac dinh cé vai tro diéu hoa quan trong trong hoat
déng cda hé gen °. Nhiéu cong trinh nghién ctiu cho
thdy IncRNA cé su bi€u hién bat thudng trong
UTBMTBG, ggi md& tiém nang clia ching nhu cac dau
an sinh hoc mai trong chan doan, theo dai tién trién
bénh >°. Pa s6 cac cong trinh nay chl yéu st dung
phuong phép dinh lugng tuong déi, do quy trinh
thuc hién don gian, chi phi thap va dap ung dugc
yéu cau khao sat ban dau. Tuy nhién, phuang phap
nay phu thudc nhiéu vao gene noi chuan, von cé thé
dao dong giira cac loai mé hodc trong cac diéu kién
sinh ly, bénh ly khac nhau, tir d6 anh hudng dén dé
tin cay khi so sanh gilra cdc nhém mau hodac giira cac
nghién clu doc lap 7. DE tién dén tng dung thuc
tién, dac biét trong boi canh IncRNA dugc xem la
dau an sinh hoc tiém nang thi viéc dinh lugng chinh
xac s6 lugng ban sao tuyét déi la yéu cau can thiét.
Diéu nay khéng chi danh gia chinh xac biéu hién cta
mot s& IncRNA cu thé ma con xdy dung mét nén
tdng ky thuat dinh lugng c6 tinh Ung dung cao, c6
thé st dung lau dai va linh hoat trong cac nghién
cltu khéc. Viéc chuadn héa quy trinh va tao sdn cac
mau chuan dinh lugng tuyét doi sé gop phan giam
su phu thuéc vao cac gen ndi chuan bién thién,
dong thoi nang cao dé chinh xac trong danh gia
bi€u hién cta IncRNA & cac mau bénh. Chinh vi vay,

nghién ctu nay dugc tién hanh nham: tao vector tdi
t6 hop mang gen ma héa mét sé doan RNA dai khéng
md héa va nhdn dong cdc vector ndy trong té bao E.
coli va thiét Idp b6 mau chudn dung dé dinh luong
tuyét déi mét s6 RNA dai khéng mda héa phuc vu
nghién ctu ung thu biéu mé té bao gan.

Il. 61 TUGNG VA PHUONG PHAP

2.1. Nhdn dong cdc doan gene ma hoa IncRNA

DNA dugc tach chiét tir mau ngudi khoe manh
dugc st dung lam khudn dé khuéch dai cac doan
gen ma hoéa IncRNA (LINC02560, LINC02487, HCG22,
HNF4A-AS1, C50rf66-AS1) bang phan (ng PCR vdi
Master Mix 2X DreamTaq Green (Thermo Fisher
Scientific, My) va cac cap moi dac hiéu dugc thiét ké
dua trén vung exon. San pham PCR dugc tinh sach
bang bd GenelET PCR Purification Kit (Thermo
Scientific, My), sau d6 gan vao vector pJET1.2/Blunt
nha enzyme T4 DNA Ligase thudc bé ClonelET PCR
Cloning Kit (Thermo Fisher Scientific, My) dé tao
vector tai té hop.

Vector tai t6 hop dugc bién nap vao té bao kha
bién E. coli DH5a bang phuong phap s6c¢ nhiét, nuoi
cdy trén méi trudng thach LBA va tang sinh trong
moi trudng LBA 16ng & 37°C, 150 rpm qua dém. Sinh
khdi té bao dugc thu héi va tach chiét plasmid tai t6
hgp bang GeneJET Plasmid Miniprep Kit (Thermo
Scientific, My).

Cac plasmid tai t6 hgp dugc kiém tra bang PCR
khuan lac, cit enzyme giGi han Bglll va giai trinh tu
Sanger st dung cap moi pJET1.2F/R nham xac nhan
trinh tu chén. Nong do plasmid dugc xac dinh bang
may SpectraMax QuickDrop (Molecular Devices, My),
sau d6 quy déi sang s6 ban sao (copies/uL) theo
cong thuc:

N x 6,022 x 1022
L x 660 x 109

Trong d6, N 1a néng d6 DNA (ng/pL), L 1a chiéu

dai plasmid (bp).

S6 ban sao (copies) =
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2.2. Xdy dung bé mau chudn

Cac dung dich plasmid dugc pha loang hé s6
thap phan (log10) tir 10® dén 10" copies/uL dé xay
dung dudng chudn cho phén tng dinh lugng real-
time PCR s dung SYBR Green 2X Master Mix. Méi
ndng d6 dugc dinh lugng ba lan dé danh gia dé lap
lai. Phan (ng dat yéu cau khi c6 CV < 15%, SD < 0,5
Ct, hiéu suat 90-110%, d6 déc -3,6 < Slope < -3,3, hé
s6 tuong quan R* > 0,98 va dé thi melting cho thay
mot dinh duy nhat, khéng xuat hién dimer *°. Pudng
chuédn dugc thiét 1ap dua trén gia tri Ct trung binh
theo phuaong trinh tuyén tinh:

Ct=Slope xlog,, (5q) + intercept
Coéng thuc rat gon:
Y = Slope.x + intercept

Trong do: Slope la d6 déc, Intercept la hé sé cat
truc Ct.

Phan tich thong ké: Dir liéu dugc thu thap, quan
ly va phan tich x& ly bang phan mém Excel 2020.

DPudng hoi quy tuyén tinh dugc bi€u dién thong qua
gia tri Ct trung binh cia néng d6 IncRNA dugc pha
loang hé s6 thap phan.

Nghién ctu dugc thuc hién trong thdi gian
nghién clu: 6/2024 - 6/2025, tai Phong Xét nghiém
An toan Sinh hoc, Vién nghién cttu Y Dugc hoc Quan
su, Hoc vién Quanyy.

. KET QUA

3.1. Két qud tao vector tdi t6 hop mang gen ma
hoa cdc doan RNA dai khong ma hoa va nhén dong
cdc vector nay trong té bao E. coli

Nam cdp méi dac hiéu cho cac IncRNA muc tiéu
dugc thiét ké dua trén trinh tu exon cla cac gen goc,
phuc vu cho qud trinh nhan dong (Bang 1). DNA toan
phan tach tU mau ngusi khde manh dat dé tinh sach
tiéu chudn ( A260/A280 ndm trong khoang 1,8-2,0) va
dugc st dung lam khudn trong phan tng PCR.

Bang 1. Két qua thiét ké méi dugc sit dung trong nghién ciu

. Chiéu
Loai Tén . Chiéu dai san
LncRNA < . Trinh tu (chiéu 5’-3') dai 2
moi moi (bp) pham
(bp)
Nhan L60x.F TTTGAGCTCCTTTTGTGGCTTCTGCACTCTA 31
LINC02560 dong L60x.R TTTGCATGCAGAGAAAGAGGAGATTGGCTGA 31 234
Phat L60.F TCTTGCAGTAAAATGAGGCTGA 22 116
hién L60.R CTCTTTGTTTGAAAGCAGTGGA 22
Nhan L87x.F CCAGCCTCTGAAAAACAACTCT 22 557
1 INC02487 dong L87x.R CTAGCATTGGATGGACACAGAA 22
Phat L87.F CTTGACAACTGAGAGTCCACCA 22 90
hién L87.R CAGTGCTGGTTTTCCTAAGTCC 22
Nhan H22x.F TTTGAGCTCCCTGGGGAGAGGTGTCATTIT 29 148
HCG221© dong H22x.R TTTGCATGCTGGTCTCTGGGTGCTTAGTG 29
Phat H22.F CCTGGGGAGAGGTGTCATTT 20 148
hién H22.R TGGTCTCTGGGTGCTTAGTG 20
Nhan H4.F GAAATGATGGGCTTAAAACAGC 22
HNFAA-AST dong H4.R GGCAAATACAAGGACCAAAGAC 22 120
Phat H4.F GAAATGATGGGCTTAAAACAGC 22 120
hién H4.R GGCAAATACAAGGACCAAAGAC 22
Nhan C5x.F GCGGGAATGTCTTTATTGGAC 21
CS0rf66-AST | Jong | CoxR GAAGGGCACAACCTGAGAAG 20 450
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n Chiéu
Loai Tén Chiéu dai san
LncRNA < . Trinh tu (chiéu 5’-3) dai .
moi moi (bp) pham
(bp)
Phat C5.F AAGGGAATTGGGGTTTCTCTC 21 232
hién C5R GCGTCAAGAGGGTATTTTITCCT 22

Két qua dién di cho thay tat ca cac cap moi déu
khuéch dai thanh céng san pham dung kich thudc
thiét k&, khong xuat hién bang phu hay nhiéu nén,
khang dinh tinh dac hiéu cao va diéu kién khuéch
dai 6n dinh (Hinh 1). Cac sdn pham goém: LINC02560
(234 bp), HCG22 (148 bp), LINC02487 (557 bp),
HNF4A-AS1 (120 bp) va C5o0rf66-AST (450 bp). Sau

khuéch dai, sdn pham dugc tinh sach hiéu qua dé
loai bo tap chat va maéi thira, thu dugc DNA ¢6 néng
dd tu 13-35 ng/pL. Hiéu qud tinh sach dugc xac
nhan lai bdng dién di nhdm so sanh san pham PCR
trudc va sau tinh sach, dam bao chat lugng cho cac
budc nghién ctu tiép theo.

| ;F!
I

N
W)

Hinh 1. K&t qua dién di agarose san pham PCR sau tinh sach ctia cac IncRNA nghién ctu.
(A) L60x 1,2: sdn pham PCR clia LINC02560; L60x puri 1-4: san pham PCR sau tinh sach cla LINC02560, cho

bang DNA kich thudc 234 bp.

(B) H22x: sén pham PCR clia HCG22; H22x puri 1-4: san pham PCR sau tinh sach clia HCG22, cho bang DNA

kich thudc 148 bp.

(C) H4: sdn pham PCR cGa HNF4A-AST; H4 puri 1,2: sén pham PCR sau tinh sach clia HNF4A-AST, cho bang
DNA kich thudc 120 bp. L87x: san pham PCR cla LINC02487; L87x puri 1,2: san pham PCR sau tinh sach cla

LINC02487, cho bang DNA kich thudc 557 bp.

(D) C5x 1,2: sén phdm PCR ctia C50rf66-AS1; C5x puri: sdn pham PCR sau tinh sach cta C50rf66-AS1, cho

bang DNA kich thudc 450 bp.
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Doan gen muc tiéu dugc gan vao vector pJET1.2/Blunt bang enzyme T4 ligase, sau dé dugc bién nap
vao té bao E. coli DH5a va nudi cdy trén méi trudng LB c6 bd sung ampicillin. Su xuat hién cda cac khuan lac
trang riéng lé trén bé mat dia thach cho thay qua trinh bién nap da thanh céng (Hinh 2).

pJET.LINC02560 pJET.LINC02487

pJET.HCG22 pJET.HNF4A-AS1 pJET.C50rf66-AST

Hinh 2. Cac khudn lac trdng xuat hién trén moi trudng thach rén

U b e LR Rt i}
P Ll [ B ER] FUr s e gl FRCTED

Lasaer  PC Ki B ki
198 L 1 i P

Hinh 3. K&t qua dién di agarose cac
san pham PCR khudn lac cla cac
plasmid tai t6 hop mang IncRNA
nghién cdu.

(A) LINC0O2560 (354 bp); (B)
LINC02487 (677 bp); (C) HCG22 (268
bp); (D) HNF4A-AS1 (240 bp); (E)
C50rf66-AS1 (570 bp).

KL: khuan lac; PC: chiing ducng do
bo kit ClonelJET PCR Cloning Kit
(Thermo Scientific) cung cap.

PO kgl b I TT 0MNd 45

Larids .
e L 9] KL K
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Nham kiém tra buéc dau, nghién ctu thuc hién
PCR truc ti€p tu khuan lac trdng bang cap méi dac
hiéu pJET1.2F/pJET1.2R. Két qua dién di (Hinh 3) cho
thay kich thuéc bang khuéch dai tuong tng véi ly
thuyét, xac nhan su hién dién cla cac plasmid tai to
hop: pJET.LINC02560, pJET.LINC02487, pJET.HCG22,
pJET.HNF4A-AS1 va pJET.C50rf66-AS1.

TU cac khuan lac lua chon, nghién ctu tién hanh
nhan dong, tach chiét va tinh sach plasmid. Phan
tich cho thdy DNA thu dugc c6 néng dé cao va do
tinh sach dat chuan (A260/A280: 1,8-2,0; A260/A230:
2,0-2,2), ddm bao chat lugng cho cac budc phan tich
ti€p theo. San pham cét plasmid béng enzyme Bglll
(Hinh 4) cho hai bang ré rang: mot bang khoang
3000 bp tuong ung véi vector pJET1.2 va mot bang
kich thudc nhé hon tuong uUng vdi doan IncRNA
chén, khép vdi kich thudc ly thuyét.

i mslebes KL Kl ki
188 e 1 } Y

Luddir KL &L
i 1 L H

L ]

by

-y —

iy

(1

e i prw T ST 5T g g

midr i TR T A
i ' ' B [l M

Shiw 1

3.2. Thiét légp bé mau chudn ding dé dinh
lugng tuyét déi cdc RNA dai khéng ma héa

Nghién ctru da thiét 1ap va danh gia boé mau
chudn dua trén phan Ung real-time PCR. Tat ca
plasmid tai t6 hop déu dugc pha lodng tir néng do
ban dau 10" copies/pL, xdy dung dai dudng chuan

: - —
0 kb frw el KT I RUESY bl Rl

EL KL pis7
3 E

P v o e

kb v T e ] kg BT

Ladder Kl Kl

Pé xac nhan chinh xac, cac plasmid tai t6 hop
ti€ép tuc dugc giai trinh tu Sanger hai chiéu bang cap
moi nhan dong. Phan tich két qua bang cong cu tin
sinh UseGalaxy va BLAST (NCBI) cho thay trinh tu
chén phu hgp véi doan gen muc tiéu ma hoa
IncRNA, khong phat hién dét bién I6n, c6 dé tuong
déng 92-100% so véi trinh tu tham chiéu. Nhing sai
khac nhé xuat hién & dudi doc, khong lam thay ddi
thong tin di truyén.

TU cac két qud trén, c6 thé khadng dinh cac
plasmid téi t6 hop pJET.LINC02560, pJET.LINC02487,
pJET.HCG22, pJET.HNF4A-AS1 va pJET.C50rf66-AS1
da dugc chen ding doan gen muc tiéu, nhan dong
thanh céng va du diéu kién st dung cho cac ung
dung tiép theo nhu dinh lugng tuyét déi bang real-
time PCR.

C
' Hinh 4. Két qua dién di agarose
w " plasmid tai t6 hgp cla cac IncRNA

nghién ciu sau khi cdt bdng
enzyme giGi han Bglll.

(A) LINC02560; (B) LINC02487; (C)
HCG22;

(D) HNF4A-AS1; (E) C50rf66-AS1.
(KL: plasmid tai t6 hop tham gia
phén Uing cat; pJ: plasmid tai t6 hgp)

tr 10° dén 10' copies/uL. Két qua cho thay cac phan
tng PCR nhin chung c6 d6 lap lai tot, véi hé s6 bién
thién CV% chl yéu dudi 10% va dé léch chudn SD
thudng < 1,5 Ct, phan anh su 6n dinh va dé tin cay
cao. Mét so trudng hgp tai ndong dé cao hoac trung
gian c¢6 CV hodc SD vugt nhe ngudng khuyén nghi,
nhung van nam trong gidi han chap nhan.
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Bang 2. D6 léch chuan SD va hé sé bién thién CV% chia cac IncRNA & dai néng dé 10°- 10" copies/pL

Néng do LINC02560 LINC02487 HCG22 HNF4A-AS1 C50rf66-AS1
(copies/pL) SD cv SD cv SD cv SD cv SD cv
108 1,17 11,69 0,50 5,10 0,05 0,45 1,01 9,53 0,33 3,74

107 0,94 742 0,90 7,19 0,19 1,34 1,28 9,43 0,31 2,81

108 0,72 4,54 0,70 4,48 0,84 4,69 1,59 9,39 043 2,97

10° 1,11 5,81 0,81 4,24 1,26 5,91 1,50 741 043 2,44

10 1,26 5,50 1,59 6,86 0,40 1,64 1,15 4,80 0,81 3,88

10° 0,95 3,57 0,73 2,80 0,31 1,12 0,87 3,21 0,78 3,13

10? 0,73 242 0,75 2,55 1,02 3,32 1,89 6,16 0,56 2,00

10' 1,01 3 0,69 2,17 1,20 3,73 1,08 3,14 0,40 1,26
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Hinh 5. Biéu hién clia cac IncRNA trén dai néng d6 108-10" copies/pL
A: Tin hiéu huynh quang khuéch dai, B: Dudng cong ndng chay melting curve
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Phan tich dudng cong nong chay melting curve clia tiing IncRNA déu cho két qua dac hiéu, chi xuat
hién mét dinh duy nhat, khéng phat hién dinh phu hodc tin hiéu primer-dimer. Diéu nay chiing minh phan
Uing real-time PCR c6 tinh dac hiéu cao, san phdm khuéch dai duy nhat va phan ung dugc téi lap 6n dinh
gilta cac lan lap lai.

Bang 3. Théng sé danh gia khac ctia duéng chuan cac IncRNA & dai ndng dé 10%-10" copies/pL

LncRNA Hé sé tuong quan R? D6 doc Slope
LINC02560 0,9979 -3,436
LINC02487 0,9973 -3,2579

HCG22 0,9935 -3,1207
HNF4A-AS1 0,9993 -3,4065

C5orf66-AS1 0,9972 -3,3242
0 40 e ey
A o= -3 4361 + 36814 y=_3 4069 - 37,508 |
33 Ly ¥ Ri=09570 g R =0.9993
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Hinh 6. Dudng chuan cac IncRNA xay dung tir dai néng dé 108-10" copies/uL
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IV. BAN LUAN

Nghién ctu nay tap trung vao viéc xay dung hé
théng chuan dinh lugng tuyét ddi cho cac IncRNA
tiém nang trong sinh ung thu gém LINC02560,
LINC02487, HCG22, HNF4A-AS1 va C5orf66-AS1. Cac
doan exon dac hiéu dugc chon lam muc tiéu khuéch
dai, ddm bdo tinh dac hiéu va hiéu qua nhan dong
cao, tuang ty nhu cac nghién cdu trude "2,

Nghién ctu da sir dung vector pJET1.2 dé chén
va nhan dong trong E. coli, két qua cho thdy su xuat
hién khuan lac trdng va xac nhan thanh céng bang
PCR khuan lac, enzyme gidi han va gidi trinh ty
Sanger. Mac du mot sé doan ngan nhu HCG22,
HNF4A-AS1 chi dat muc tuong dong 92-97%, song
céac plasmid déu vuot ngudng QC chudn = 90%, phu
hop dé st dung lam mau chuan ®.

T d6, cac dudng chuan real-time PCR dugc
thiét lap cho nam IncRNA, véi hiéu suat khuéch dai
95,45-109,14% va R*> 0,99, ddm bao do chinh xac va
lap lai cao '*. K&t qué nay nhat quén véi cac nghién
clu gan day, déng thai cho thay plasmid tai t6 hop
la lya chon phu hop cho dinh lugng tuyét doi
INcRNA, dac biét & dai néng do thap . Viéc phat
trién hé théng chuan nay khong chi gidp chuan héa
quy trinh phan tich IncRNA ma con ma ra tiém nang
iing dung lam sang trong chan doan va tién luong
ung thu, dac biét la UTBMTBG.

V. KET LUAN

Nghién clu da tao thanh céng céac plasmid tai
t6 hop chda nam IncRNA (LINC02560, LINC02487,
HCG22, HNF4A-AS1, C50rf66-AS1) va nhan dong 6n
dinh trong E. coli DH5q, thu dugc DNA plasmid c6
ndng dé cao va do tinh sach dat chuan. Béng thdi,
da xay dung bé mau chuan cho phan Ung real-time
PCR véGi d6 chinh xac, hiéu suat va d6 lap lai cao,
khang dinh tinh tin cdy va kha nang sdn sang tng
dung trong dinh lugng tuyét do6i phuc vu nghién
cuu ung thu néi chung va UTBMTBG ndi riéng & giai
doan tiép theo.
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