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XAY DUNG PUONG CHUAN PE PINH LUQNG NONG PO
LONG NON-CODING RNA IFI6Inc2 VA EPB41L4A-AS1
BANG PHUONG PHAP REAL-TIME PCR
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Toém tit
Mouc tiéu: Xay dung duong chuan dé dinh luong ndng d6 IncRNA IFI6Inc2 va
EPB41L4A-AS1 bang phuong phép real-time PCR. Phwong phdp nghién citu:
Str dung phuong phdp real-time PCR dinh lugng tuyét ddi dé xay dung duong
chuén dua trén cdc mau chuin c6é ngudn gdc tir cdc plasmid tdi to hop chira gen
ma héa cho IncRNA IFI6Inc2 va EPB41L4A-AS1. Két qud: Nghién ctru di nhan
dong thanh cong plasmid pJET-IFI6Inc2 va pJET-EPB41L4A-AS1. Céc plasmid
téi to hop thu dugc cé né)ng do va doé tinh sach cao (pJET-IFI6Inc2 c6 né)ng do
1,8 x 10" copy/uL; pJET-EPB41L4A-AS1 c6 ndng d6 2,4 x 10" copy/uL). Haim
s6 biéu thi cho duong chuin cua IncRNA IFI6Inc2: Y = -3,408X + 35,989
(R*= 0,998, E = 96,5%); véi IncRNA EPB41L4A-AS1: Y = -3,4706X + 36,225
(R*= 0,999, E = 94,0%). Két ludgn: Cic dudng chuan thu duoc cé tuong quan
tuyén tinh va hiéu suét phan tng tét.
Twr khéa: Long non-coding RNA (LncRNA); EPB411L.4A-AS1; IFI6Inc2;
Puong chuén.

ESTABLISHMENT OF THE STANDARD CURVE TO QUANTIFY
LONG NON-CODING RNA IFI6Inc2 AND EPB411L.4A-AS1
CONCENTRATION USING REAL-TIME PCR METHOD

Abstract

Objectives: To establish the standard curve for quantifying the concentration
of IncRNA IFI6Inc2 and EPB41L4A-AS1. Methods: The absolute quantitative
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real-time PCR method was employed to establish the standard curve based on
standard samples derived from recombinant plasmids containing the coding
genes for these IncRNAs. Results: The coding genes for IncRNAs IFI6Inc2 and
EPB41L4A-AS1 were cloned
recombinant methods. The recombinant plasmids exhibited high concentration,
with pJET-IFI6Inc2 at a concentration of 1.8 X 10" copy/uLL and pJET-
EPB41L4A-AS1 at a concentration of 2.4 x 10" copy/uL. Standard curve
equation of IncRNA IFI6Inc2: Y = -3.408X + 35.989 (R*=0.998, E = 96.5%)
and IncRNA EPB41L4A-AS1: Y = -3.4706X + 36.225 (R*= 0.999, E = 94.0%).
Conclusion: The results of the standard curve demonstrated a linear correlation

successfully in pJET1.2 by conventional

and high amplification efficiency.

Keywords: Long non-coding RNA (LncRNA); EPB41L4A-AS1; IFI6Inc2;

Standard curve.

PAT VAN PE

RNA dai khong ma héa (long non-
coding RNA, IncRNA) la cic phan tu
RNA khong ma héa protein, c6 chiéu
dai > 200 nucleotide [1]. Ngay cang c6
nhiéu nghién ctu chi ra rang cic
IncRNA rét can thiét trong dién bién
clia cdc bénh truyén nhiém [2]. Trong
do, hai IncRNA 1a EPB41L4A-AS1
(EPB41L4A antisense RNA 1) va
[FI6Inc2 (LINCO02574 -
Intergenic Non-Protein Coding RNA

Long

2574), da dugc ching minh ¢6 vai tro
didu hoa mién dich, tc ché hodc ting
cuong su sao chép ctia mot sd virus nhu
SARS-CoV-2, virus cum A [3, 4]. Do
d6, viéc dinh luong néng do cia hai
IncRNA nay doéng vai trd0 quan trong
trong nghién ctru bénh truyén nhiém.
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Hién nay, real-time PCR van duoc
coi 12 phuwong phdp chuin dé phat
hién va phan tich biéu hién cta cdc gen
va IncRNA [5]. Tai Viét Nam, hién
nay van chua cé nghién ctru vé dinh
lugng ndng dd cdc IncRNA IFI6Inc2
va EPB41L4A-AS1. Pé phuc vu cho
viéc dinh luong néng do hai IncRNA
trén, ching toi tién hanh nghién ctu
nay nham: Xdy dung quy trinh dinh
lirong nong dé IncRNA EPB41L14A-
ASI va IFI6Inc2 bang phwong phdp
real-time PCR.

POI TUQONG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciru
Plasmid chtra cic trinh ty gen ma

héa cho IncRNA IFI6Inc2 va
EPB41L4A-AS1 duoc cung cap boi
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TS. Ella Sklan, Pai hoc Tel Aviv
(Israel) ky hiéu pJET-IFI6Inc2 kich
thudc 3.275bp; pJET-EPB41L4A-AS1
kich thudc 3.376bp. Té bao kha bién E.
coli DH50-T1 cua hang Invitrogen
duoc su dung dé chon dong va nhan
dong gen.

Cic cip moi dugc st dung trong
nghién ctru duoc dit tong hop boi hing
IDT - My (trinh ty méi duoc cung cip
boi TS. Ella Sklan) bao gdm IncRNA
EPB41L4A-AS1_F 5- GGG AGC
TTC GTC GAT TTG TG-3’, IncRNA
EPB41L4A-AS1_R 5-CGG TAA
GGC CTT TTC ACT GAC-3’;
IFI6Inc2_F 5°- TTA CCA TCA GGC
TTC CGC CC-3°, IFI6Inc2_R 5’-
GGC GCT GTG CTG GGT TCT A-3".
Cic héa chat chinh dugc st dung trong
nghién ctru bao gdm: Fast SYBR™
Green Master Mix (Thermo Scientific,
My), nudc khir ion DNA/RNAase free,
kit tich plasmid GeneJET Plasmid
Miniprep, cdc mdi truong nudi cdy
LBA, agarose, dém TBE. Ky thuat
real-time PCR duoc thuc hién trén
thiét bi Real time PCR Rotor Gene Q
(Qiagen, Duc).

2. Phwong phap nghién ciru

Bién nap vector vao té bao kha bién
E. coli: Tur cdc plasmid tdi to hop dugc

cung cap, chuing toi tién hanh bién nap

cdc plasmid ndy vao té bao kha bién E.
coli DH5a bang phuwong phdp sdc
nhiét. Pao nhe nhang dé DNA phan bd
déu trong dich té bao kha bién. Sau dé,
dé mau trén d4 trong khoang 30 phiit,
soc nhiét & 42°C trong 90 gidy. Tiép
theo, ngay 1ap tic chuyén sang khay
d4, u 2 phit. Hon hop sau dé duoc
nudi trong moi truong giau dinh dudng
SOC (250uL), lic 225 vong/phit &
37°C trong 60 phit. Sir dung 100uL
dung dich bién nap cay trai truong moi
truong LBA dac, u dia ¢ 37°C qua
dém. Khuan lac moc trén moi truong
LBA dic dugc nudi trong SmL dung
dich LB 10ng, c6 bd sung ampicilin
(100 puL/mL), lic 200 vong/phit, qua
dém. Ly tdm lanh 4°C, 8000 vong/phiit
trong 5 phit dé thu cin té bao. Cin té
bao vi khuan duoc sir dung dé tich
chiét plasmid tii t6 hop bang Kit
GenelJET Plasmid Miniprep.

Kiém tra plasmid téi to hop: Sau khi
tach chiét, DNA plasmid tdi t6 hop
dugc cat kiém tra bang enzyme gidi
han Bglll (Thermo scientific, MY).
Thanh phan phan Gng cit bing enzyme
Bglll bao gém: Nudc (6uL), Buffer
10X (1uL), Plasmid (2uL), enzyme
gidi han (1puL). Kiém tra san pham cét
bang dién di trén gel agarose 1,2%. Dé
khang dinh chinh xic, céc plasmid c6
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thé dugc kiém tra bang PCR khuan lac
va giai trinh ty vector str dung cip moi
pJET1.2F/R.

Thiét 1ap bd mau chuan DNA: Nong
d6 plasmid tdi to6 hop duoc xdc dinh
bang hé théng SpectraMax Quickdrop
(Molecular Devices, M¥). Tir ndng do
(ng/uL) quy dbi thanh (copy/uL) dua
trén kich thudc cua plasmid theo cong

thure sau:

am. 123 (bR za0Y .
6.23x 107 [ =22 Jdweng DN (ug)

S0 ban sao =

mol

kich tirée fozn DA (bpix tstm(i)xm"
)

Tu dung dich DNA plasmid ban
dau, 6 dai ndong do dugc pha lodng voi
hé s6 10 (tir 10° = 10" copy/uL) bang
cich pha loang plasmid véi nudc
khtr ion.

Tbi wu héa phan ung real-time PCR:
Dé t6i wu ndng d6 mdi, nghién ciru tién
hanh cidc phan ung real-time PCR
gidng nhau vé thanh phan va chu trinh
nhiét, chi khic nhau vé ndng do moi
v6i néng d6 moi xudi, mdi nguoc,
moi loai trong khoang tir 0,2uM - 0,4
uM/phan ting.

X4y dung duong chuin: Puong
chuan dugc xay dung dua trén cac mau
chudn c6 ndng d6 tir 10° = 10" copy/uL.
Thi nghiém duoc lap lai 5 lan voi mdi

IncRNA, dwra vao hé sb bién thién giira
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cdc 1an chay real-time PCR dé danh gid
d6 tin cay. Két qua thi nghiém c6é do
chinh xdc cao khi c6 hé sb bién thién
lién phan ting < 15% [6].

Phan tich thdng ké: Dir liéu duoc
thu thap va quan 1y bang phian mém
Excel 2016, cdc két qua thu duoc st
dung phin mém SPSS version 22 dé
phan tich. Puong hdi quy tuyén tinh
dugc biéu dién thong qua gid tri Ct
trung binh cua néng dd IncRNA duoc
pha loang bac 10.

KET QUA NGHIEN CUU
VA BAN LUAN

1. Nhan dong cic miu chuin
mang gen dich ma héa IncRNA

Sau khi bién nap, té bao E. coli
DH5a dugc nudi ciy trén moi trudng
LBA dic. Két qua thu dugc cho thiy
xuét hién nhiéu khuén lac tréng (chtra
plamid tdi to hop) moc trén cdc dia LB
chon loc ¢6 bo sung ampicilin.

DPé xdc dinh chinh xdc khuan lac
mang plasmid tdi to hop, tién hanh
nudi riéng ré cdc khuan lac tring, tach
plasmid va kiém tra bang enzyme gidi
han Bg/IL. Khi plasmid tdi t6 hop dugc
cit bang enzyme BglII s& cho hai bang
¢6 kich thudce khoang 3,0kb (vector) va
doan chen IncRNA tuong tng (Hinh 2).
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Hinh 1. Két qua dién di san pham cit kiém tra vector pJET-IFI6Inc2 va pJET-
EPB41L4A-AS1 bang enzyme gi6i han BglII trén gel agarose 1,2%.
M: Marker 1kb (Thermo Scientific); 1 - 4: San pham cat plasmid tdi to hop tir
4 dong khuén lac vector pJET IFI6Inc2; 5 - 7: San pham cét plasmid tai to hop tir
3 dong khuén lac vector pJET-EPB41L4A-AS1.

Trén hinh anh dién di cho thiy, san
pham cit plasmid cho hai bang c6 kich
thudc phan bi¢t. Trong db, bang cé
kich thuéc nho tuwong tng voi kich
thuéc cua doan gen chen IncRNA
tuong Urng va bang c6 kich thudce 16n
(khoang 3,0kb) tuong trng v6i vector
pJET12. Do d6, budc dau cé thé
khing dinh, nhitng dong té bao nay di
mang plasmid tdi to hop pJET-IFI6Inc2,
pJET-EPB411L4A-ASI.

Dé khing dinh chinh xdc, ching toi
tién hanh kiém tra bd sung bang k¥ thuat
PCR khuan lac tring thu duoc trén dia
thach, st dung cap mdi trén vector
pJET1.2(F&R), khuéch dai tir hai dau
viing da diém cit cua vector, khang dinh
bang gidi trinh ty sir dung modi pJET1.2F
va pJET1.2R (dir li€u khong trinh bay).
Nhu vay, da tao dong thanh cong
vector tdi t6 hop pJET-IFI6Inc2, pJET-
EPB41L4A-AS1 trong té bao E. coli.
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2. Thiét 1ap bé miu chuin
Sau khi tich chiét plasmid tdi t6 hop, ndong do plasmid duoc xdc dinh bang
mdy do quang phd SpectraMax Quickdrop.

Bang 1. Thong tin cic mau plasmid tdi to hop tich dong.

Ly en Noéng do Mean
Ky hi¢u (Mean, ng/uL) A260/280 Copy/uL
pJET-IFI6Inc2 64 2,0 1,8x 10"
pJET-EPB41L4A-AS1 90 2,0 2,4x 10"

Dbi v6i két qua tach plasmid tdi té hop cho thiy, ham lwrgng DNA kh4 cao, d6
tinh sach tot (A260/A280 = 2,0), lugng mau tich khong 1an nhiéu RNA hoic
protein. Nhu vy, két qua tach DNA plasmid dat yéu cau. Tir ndng d6 gbc, nhém
nghién ctru tién hanh pha lodng theo co sé 10 thanh 6 ndng d6 (10° + 10
copy/uL) dé tao thanh bd miu chudn dé thiét 1ap dudng chuan cho hai IncRNA
trén bang phuong phap real-time PCR.

3. T6i wu k§ thuit real-time PCR

Viéc str dung néng d6 mdi thich hop déng vai trd quan trong, anh hudéng dén
viéc cho san pham khuéch dai hay khéng [6]. Theo hudng din nha san xuat, nong
d6 mai téi thiéu cho phan tng real-time PCR 1 0,2uM [7]. Nghién ctru tién hanh
khao sit ndng do mdi & cdc néng do 0,2uM; 0,25uM; 0,3uM; 0,35uM; 0,4uM
(Hinh 3). Két qua cho thiy ndng do mdi c6 do tin ciy cao cho phan ung real-time
PCR cua hai IncRNA 1a 0,25uM. Do d6, ndng ¢6 mdi tdi wu cho phan ung real-
time PCR duogc lya chon 1a 0,25uM.

A ' B

04, 0‘35\

03w . 03 « NN/
~O\ vk

035 SN 0.2 = _\\’\,

02— 025 w0

0.25—

Hinh 2. (A) Téi vu ndng d6 mdi IncRNA IFI6Inc2, IncRNA EPB41L4A-AS1;
(B) Cho phén ting RT-PCR.

Sau khi t6i vu dugc nong do mdi 0,25uM, gid tri nay duogc sir dung cho bi vu
céc diéu kién khac ciia phan ung real-time PCR. Két qua t6i uu cic thanh phan
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ciia phan tng real-time PCR duoc xdc dinh gdm: Fast SYBR™ Green Master
Mix (néng dd cudi 1X - 10uL), moi xudi va mdi nguoc (mdi loai néng dd cudi
0,25uM - 1uL), nude khr ion DNA/RNAase free (7uL), cDNA template (1uL).
Chu trinh nhiét cta phan g real-time PCR gdm giai doan kich hoat enzyme
tai 95°C trong 20 gidy, tiép theo sau 1a 45 chu ky (bién tinh & 95°C 5 gidy, gan
mdi & 60°C 30 gidy) va két thiic bang phén tich dudng cong néng chay tir 58 - 99°C.

4. Xay dung dwong chuin

Céc mau chudn c6 ndng do 10° - 10" copy/uL duoc Iya chon dé xiy dung dudng
chuan. Dé xé4c dinh d6 1ap lai cua k¥ thuat, ching t6i tién hanh phan tng real-time
PCR trén mdi ndng dd, thi nghiém duoc lip lai 5 1an. Két qua gid tri Ct trung binh
va hé s bién thién giita cdc 1an thi nghiém dugc trinh bay trong bang 2 va 3.

Bing 2. Két qua real-time PCR ctia IncRNA IFI6Inc2
& 5 1an thi nghiém véi dai nong d6 106 - 101 copy/uL.

Nong dé

Lin 1

Lin2 Lan3 Lind Lin5s

Mean

(copyul) (CH (CH (€ (©y @y (©y o0 VB
10° 15,43 15,59 14,97 15,04 15,68 15,342 0,32 2,0
10° 19,65 1907 189 1923 1942 19254 029 15
10* 22,52 22.6 2277 21,75 22,55 22,438 0,39 1,7
10° 257 2507 26,13 2533 26,19 25684 048 18
10? 28,99 28,57 28,82 28,83 29,15 28,872 0,21 0,7
10" 33,54 33,48 32,15 32,06 32,66 32,778 0,7 2,1

Bang 3. Két qua real-time PCR ‘cﬁa IncRNA EPB41L4A-AS1
0 5 1an thi nghiém voi dai nong do 106 - 101 copy/uL.

Nongdd Lanl Lan2 Lan3 Lan4 Lan5 Mean

copyhly (€ (© (© © ©o © P CV®
10° 15,34 15,32 15,75 14,83 16,28 15,504 0,54 3,4
10° 18,65 18,03 18,94 18,99 18,37 18,596 04 2,1
10* 22.45 22.8 22,29 22777 22,14 22,49 0,29 1,2
10° 26,05 2546 25,99 25,78 25,46 25,748 0,28 1,0
10? 29.61 29.5 30,07 29,65 28,94 29,554 0,4 1,3
10! 31,79 3241 32,5 33,13 33,03 32,572 0,54 1,6

Ct: Chu ky ngudng; Mean: Trung binh; SD: D6 1éch chuan; CV: Hé s6 bién thién.
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Két qua gid tri Ct giira cdc 1an chay
real-time PCR c6 d6 6n dinh tot khi
khao sit lién phan tmg & ndng do
chuan 10°- 10° - 10* - 10° - 10° - 10’
copy/uL cho thay két qua c6 gid tri hé
sO bién thién (CV) thap, véi IncRNA
IFI6Inc2 1an luot 14 2,0%, 1,5%, 1,7%,
1,8%, 0,7%, 2,1% (Bding 2);
IncRNA EPB41L4A-ASI1 lan luot 1a
3,4%, 2,1%, 1,2%, 1,0%, 1,3%, 1,6%
(Bang 3).

voi

Duya vao két qua Ct trung binh sau
5 lan chay ¢ ndng d6 mau chuin
10° - 10" copy/uL, nghién ciru da xay
dung duoc dudng chuin cho hai IncRNA.
buong chuan duoc biéu thi béng mot
ham s6 thé hién mdi twong quan tuyén
tinh gitta chu ky ngudong (Y = Ct)
v6i logl0 cua s luwong IncRNA
dich ban dau c6 trong éng phan tng
(X = logjp Sq). V&i IncRNA IFI6Inc2,
ham s6 d6 1a: Y = -3,408X + 35,989.
Puong chuidn c¢6 hé sd twong quan
R? = 0,998, d6 déc = -3,408, hiéu qua
khuéch dai E = 96,5% (Hinh 3B).
Tri s6 IncRNA IFI6Inc2 ban dau Sq
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(Starting quantity) dugc tinh theo cong
thirc: Sq = 1015934581 55 IncRNA
EPB41L4A-AS1 ham sb biéu dién
duong chuan 1a: Y = -3,4706X + 36,225.
DPuong chuin c6 hé s twong quan gid
tri R* = 0,999, d6 dbc = -3,4706, hiéu
qua khuéch dai E = 94% (Hinh 4B).
Tri s6 IncRNA EPB41L4A-AS1 ban

dau Sq duoc tinh theo cong thuc:
Sq = 1QNCt=36.225)/- 3.4706]

Do 6n dinh cia duong chuan dugc
danh gid qua hai thong sd quan trong
trong k¥ thuat real-time PCR bao gdm
hé s6 twong quan R® va hiéu qua
khuéch dai E. Hé s6 R* phai dat tir 0,99
tré 1én. Hiéu qua khuéch dai E, chip
nhan & muc 90 - 105%. Néu E < 90%
c6 thé mdi khong nhay hodc pha
loang mau bi thiéu. Néu E > 105% c6
thé do mdi khong dic hiéu hoic pha
loang mau bi du. Trong biéu dd chuan
v6i cdc miu chuin duoc pha lodng
theo hé s6 10 thi hiéu qua khuéch dai
E duwoc tinh 13 bing cong thic
E = (10" _ 1) x 100 % véi slope

(d6 dbc cua dudng biéu dién chuan) [8].
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Hinh 3. Biéu hién cua IFI6Inc2 trén dai ndng d6 10° - 10" copy/uL
(A) Biéu d6 tin hiéu huynh quang khuéch dai IncRNA IFI6Inc2;
(B) Buodng chuén xay dung tir dai ndng d6 10°- 10";
(C) Buong cong noéng chdy melting curve.
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Hinh 4. Biéu hién cua IncRNA EPB411L.4A-AS1 trén dai

ndéng d6 10°- 10" copy/uL

(A) Biéu d6 tin hiéu huynh quang khuéch dai IncRNA EPB41L4A-AS1;
(B) Budng chuén xay dung tir dai ndng d6 10° - 10";
(C) Dudng cong néng chay melting curve.

253



TAP CHI Y DUQC HQC QUAN SU - SO PAC BIET 2024

Nghién ctu cua Xiaoying Zhou va
CS xay dung duong chuan dé dinh
lwong noéng d6 8 IncRNA trong huyét
trong bing céch pha lodng ndng do
chuan theo co s 10. Két qua thu duogc
cdc dudng chuan voi hé sb trong quan
R*> 0,99 [9]. Trong nghién ciru cta
Wen-Tao Wang va CS, dé xdc dinh
tinh chinh xac trong phan tich va
nghién ctru cdc ing dung cia IncRNA
trong bénh 1y phu khoa, cic tac gia da
xdy dung dudng chuin dé dinh luong
néng d6 cia 8 IncRNA trong huyét
tuong, cdc dudng chudn cé hiéu qua
khuéch dai cao, hé s twong quan R tur
0,994 - 1, 6 dbc cua dudng chuan dao
dong tir -3,43 dén -3,65 [10]. Trong két
qua nghién ctru cua chdng toi, duong
chuin ciing c6 hé sé twong quan R, do
dbc twong tu nhu két qua nghién ctru
cua cdc tic gia trén. Bén canh do, trong
nghién ndy, két qua phan tich dudng
cong nong chay cua tirng IncRNA con
cho thay san pham khuéch dai c6 trong
phan ung la tor mot loai DNA dich,
khong xuat hién cdu trdc nhi phéan
(Hinh 3C, 4C). Nhu vay, hai duodng
chuan trong nghién ctru cé két qua
dang tin cay.

KET LUAN

Nghién ctu da tich dong thanh
cong plasmid pJET-IFI6Inc2, pJET-
EPB41L4A-AS1 trong té bao E. coli

stt dung phuong phdp bién nap bing
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soc nhiét. Cdc plasmid c6 ndng do
(pJET-IFI6Inc2 c6 nong d6 1,8 x 10"
copy/uL; pJET-EPB41L4A-AS1 c¢6
ndéng d6 2,4 x 10" copy/uL), d6 tinh
sach cao. Két qua d6 1a co so dé xay
dung dudng chuin bang cich sir dung
chu ky ngudng so véi nong do cic
IncRNA. Két qua duong chuin thé
hién twong quan tuyén tinh va hiéu
sudt phan tng cao (R* = 0,998), hiéu
qua khuéch dai = 96,5% véi IFI6Inc2
va R* = 0,999, hiéu qua khuéch dai
=94% v&i IncRNA EPB41L4A-AST.

Loi cdam on: Nghién ctru nay dugc
tai trg boi Bo khoa hoc va Cong nghé
trong nhiém vy KH&CN theo nghi
dinh thu ma sé NDT/IL/21/12. Céc tic
gia cam két khong c6 xung dot loi ich
trong nghién ctru.
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