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Construction and Validation of hsa_circ_0006411 Lentivirus Vector. Lu Tao, Dong Xuejun. Shaoxing People's Hospital, Zhejiang
312000, China

Abstract Objective To study the function of a human circular RNA (‘hsa_circ_0006411) throng constructing a circular RNA hsa
_circ_0006411 lentivirus vector. Methods Hsa_circ_0006411 were amplified from human cell mixed sample ¢cDNA by PCR,and then
linked to the PLC5 — CIR vector, transformed into the receptive cells. The 293T cells were transfected with hsa_circ_0006411 - GFP vec-
tor, and the expression of GFP was observed 40 hours later. The hsa_circ_0006411 gene was amplified by PCR and compared with the
blank contral group. Results The results of sequencing were consistent with sequence of hsa_circ_0006411 in circhank webside. The rel-
ative expression of hsa_circ_0006411 in the group of 293T cells transfected with PLC5 — hsa_circ_0006411 was significantly higher than
that in the other two groups, and the expression of green fluorescent protein was also significant. Conclusion The hsa_circ_0006411 vec-
tor was successfully constructed, which can stably transfect 293 T cells and can be used in subsequent cell experiments.

Key words Circular RNA; circ_0006411; Lentivirus vector

TE4TD RNA R 5 — KRBT (R0 RNA M0 s I, JF IE S T I L L s 5 1 40 52 6
S (AR 5 BUAT 6 AF A5 RNA 5 EL 45 5 7 ok ) %55k
;; b /Jﬂ?; ﬁ&f%f;f - o ;;?1; o LA 5 {28 + In — Fusion® HD B 50 45 (
S Bkt sttt gt g g TeKaRa 2T B EC R B
AL p ot s st e e (CT Omega A F), pLOS - ciR 41 (M 92
Qmﬁkz—%@mﬂﬁgﬁ%ils@ja,;wifﬁ 11 REMILGH0 b FE 0t (1 Gibeo 74 1) o i 1%
;sziﬁiﬁﬁgfi&/\aﬁif;? 1H@f1/ﬁfﬁ3 %; ( ZE[# ExCell Bio /A d]) , Ig Hi& 2000 ( 2 & Invitrogen
8] 14 a =3 =} M i
e K)ngﬁff; G )RR PCR P A ) kL
L PhosPRomence = T e, S e Bio - Rad /4 F) RIS UL LS
1 7 0 L IR L U 26 5 R o I ‘ AT v
\ ‘ ‘ 2. BRI K R s (1) EAG T B R
J3k HLAT 55 PTEN 454 AT 38 PTEN MRS Bois . N
BRI TR R A RS L K R T P A EcoR | F1 BamH I B U107 5509519, ¥ 51 UL 5=
’ o o RTIIR AR, AR 1, DU M U 4 B A5 cDNA S BE A 47 3 3F 4R RNA
PIK,R1 £} R [R¥) F1 Rk RNA (hsa_cire_0006411) £ £ ) o o
kRS R T kL T e HoThBE Sk g hsa_circ_0006411 , H i i BCAE 1. 5% W9 BN K B¢ Jie
RS RIS SN AT IR e I B I ) A e AL

MR Beo (2) HER BCS 8URES: o051 H iR B

S L < 0T 48 B 25 T BRI F (2020RC130) 5 41041 A

E@I%%@gﬁz\ﬁﬁﬂIﬁﬁ(ZOlSYBOZ) ﬂ]ﬁ'ﬁi pLCS -ciR ':ijﬂ/\ EcoR I ﬂ:ﬂ BamH I @'@,ﬁﬂﬁﬁiu
Ve B 312000 23241 A K FE B [ 7= ) % B2 L A5 AHF cire _0006411 11 pLC5 - ciR £ ik

. 85 .



J Med Res, October 2020, Vol. 49 No. 10

AR . T IB EAR A SZ A M, BHPE R 1 S
11 PCR ¥, 5 BLAST J¥ 51| Lb X}, & &4 4 H i hsa
_cire_0006411 RNA J¥ 51 ; 3 b %5 I 7 45 21 19 B8 4k 4%
KA 55 circbase H I ALAL 5T B, RO A 584
FLMT IR 1,

3. hsa_circ_0006411 ZE 44 i) 50 U : 293 T 4 ifd 4% Fh

T 6 LA, 2440 MY 80% Y& W 5% Yy | 43 )%, hsa_circ_
0006411 #E K \PLCS - ciR 2% Z {4 K b B8 20 49 9] % Y
293T 2 fifd , i 5% 6h JE i, B4 0 56 4 K F Bk ,40h LA
JE WSS L GFP (1) 3R 35, JFISCAR 4H Jifg , PCR 4™ 38 46
cire_0006411 [ Z&ik15 00, Ui GAPDH Jg %8 58 B 2 - 24"
F ire_0006411 FyAINH R B, S P 1 LA 1,

x1 FEESIME
v FA(5—3') PRI (bp)
circ_0006411 [ )59 3 : CATTAATATTTCTTCTTTCGAATTCTAATACTTTCAGGTGAAGCTCGTGTGTGGAGTG 720
T : AGTATGGAGTTGTTAGCTAGGATCCAGTTGTTCTTACCTTGTTGTTCAACATCTGCTT
cire_0006411 M /5|4 3% : AAAAATCTCGCCTCCCACAC 203
N : TTGAATCCAGGCTGACTCTC
circ_0006411PCR 5|4 37 : AGATGTTGAACAACAAGGTGAAG 125
T : TTGAATCCAGGCTGACTCTC
GAPDH 5% % : AGAAGGCTGGGGCTCATTTG 140

T i#: GCAGGAGGCATTGCTGATGAT

g 7

Lok R I P 25 . # & 1) PLC - hsa _
0006411 Z AR &AL R Z S f5 , v 7€ LA P4 -
AL ) BEE BRT 9% L %R Y& PCR =0y 45 R A 1,
2 BLAST F3 H Xt 5 % B, 55 GenBank | ) A hsa_
circ_0006411 J5 51 58 4> — 35, W 77 J5 15 2 1 21 4k B2 3k
P55 circbase Hv ) AR A7 5 F 8 A 58 4 — B (A
1) AR g R )

circ _

AH R e T T GG

f\(\ﬂd\m\!ﬁ J'\ [H il iy “ ”‘ “ A W ‘J M ﬁ ‘\ i (\le

IJ\“

B
RTAINT] IullllhuIIlIIIIIllI'IIIIHHHHHHIHI(I};H!(I}&H

G AAAACT G AACAACAA GT
40 50 80

\ it A el MAM{\/\A‘ i

1 hsa_circ_0006411 334 il 5 B KB IN K GL S
A. hsa_circ_0006411 Il 45 5 35 43 7R 1 B3
B. hsa_circ_0006411 Ak {7 5 4k 1 2o~ B

2. ¥ YL 293T 4L J5 hsa_circ_0006411 Fik i M
Mgk B 4 Yy 293 T 41 g J5 hsa_cire_0006411 #F {4
. 86 -

41 \PLC5 — ciR 75 2 A S X B8 21 41 % 26 3k 1 4 i Ay
9947.08 +514.42 3.71 +0.71 1 1.00 0.10, 2% 5%
At E L 2), i & WK 3, B s T
A OLAE 293T 40 iy 2k (98 e B (I i 3R 3k, R W)
hsa_circ_0006411 2% /& 1] 78 293T 41 Jifg & & 3 ik

circ_0006411 3R FE A
12000

10000
8000 r
6000

4000 |

CircPIK R135K 4t

2000

0

23 D0 IR

I

B2 #%E293T AREFEEERAER

PLC5—ciRZSZAAR  cirePIK R1ZE 4

2 4 6 810121416182022242628303234363840
(B2
3  hsa_circ_0006411 PCR § 1 ph 2k
Hift o GAPDH J:[H , HoAth &y cire_0006411 K& [H



BE2EBE T 2% 35

2020 4E 10 H %49 % FH 10

- e s .

15 e

oIk RNA 7€ 1976 45 8 R H g k3,
FERAE i RNA B4 1 — A 2241 3 2, OB ik
B g 2R mRNA i 444 J53 2 1] B 422 T2 B 1) B AR 25
P, HL 50 3 A v 3 el IR R B O TS TR
25 )RR A U, AH X T R 4 R I, AR 4 A
15 B8 TN AR 1 2 IA AR AE T AL S At A
Worb o H T H AR g R T A 2R W R R A 3 B0
P K R AR — B DR g 2 . HL BT
R K PRAR Z AR i RNA () 5 52 38 4 3 X 638 A o)
RE B $ A XS cireRNA (RS FB g M . i &
BAR A AR R 5T T HL A & Bk R 2 i 5 35
B, circRNA 7E N B AE G gl B i EEAE A, B
AT & 2 SR BAE LR LA I 1 - OFE K 5 4 o8 U8
RNA (ceRNA HLHI, B 58 4+ M 25 5 miRNA | DT £ BR
Xif 55 L5 B i) S 5L R 0 4 T, Ok 4 5 miRNA 4
IR R B RN R ;@5 RNA
G54 M E PR R Mo sk % R E
PN @ i 2/ AR S RNA B4 A0
P RNA Ry K F 05 @ ar DR S 45 b B 8 22
RS RaA cireRNA B B P AE K 3% £ T B
T HAE A I e tE R T 2 W RNA YT S 2 R AR
Oy F BRI REE Bl R0 Kk IS i LR
PRAEFER G RREFILT A sE Y e R

ARHIF 5T 322k il 9 AH OG 1 PR RNA (852, il
HAE 5% & B, 7 Bl 20 2 b ke e e 55 AL IR ER IR 1Y
circ_00064 11, FLAF LR hy 4 5% PLK {5 53 3 rf ol
3L P85a fY LR PIK, R, 3% 3k PR 78 A [w] fifrogg o 4 26
IR AR AT B A 2 R S TR FLIR R T N B
Ia 45 Mo e R /N 200 i g b B I 2k LR RE
B RS PLK/AKT Nt s dim R EN
(mTOR) {555 i 5380 B > 400 o) Jfr 33 oy 344 L, 412 3 O 2
B2 A JE L HE— B BE ST cire_0006411 1£ F
/AN B i g v B A R AL A, 5 S A X R IR RNA 1)
Bk, ASHFTE LANE IS B 24K PLCS - ciR 2y T H il i
SR TR T B, B A A T A A IR S TR 1 1
BEHUA, JFAE 293 T 4 i W & M Rk, T LU T

&% ik

L XA, KW KAEIESTS RNA BOFseii ],

ZRES, 2014, 26(4); 285 -288
2 OBE, FTG, Wb KEEIE ST RNA KK I BF g R

[J]. whfed R TR, 2018, 24(2) . 146 - 148
30 ARk, SR, B, 4. SRR RNA L6 MR b

o4 £ T

20

Wt I]. AR A gRik, 2017, 46(8): 578 -581

Ai XJ, Xiang L, Huang Z, et al. Overexpression of PIK;R1 pro-
motes hepatocellular carcinoma progression[ J]. Biolo Rese, 2018,
51(1): 52

David A, Dyment, Amanda C, et al. Mutations in PIK;R1 cause
SHORT syndrome [ J]. Ame J Human Genet, 2013, 93 (1):
158 - 66

Jests, Vallejo — Diaz, Monica, et al. The opposing roles of PIK;R1/
p85a and PIK;R2/p85@ in cancer[ J]. Trends Cancer, 2019, 5
(4): 233 -244

Sanger HL, Klotz G, Riesner D, et al. Viroids are single — stranded
covalently closed circular RNA molecules existing as highly base —
paired rod - like structures[ J]. Proc Natl Acad Sci USA, 1976, 73
(11): 3852 -3856

Tao Y, Li Y, Wang Y, et al. CircRNAs in cancer metabolism: a
review[ J]. J Hematol Oncol, 2019, 12(1): 90

Jia JH, Li W, Wang XQ, et al. A novel strategy of identifying cir-
cRNA biomarkers in cardiovascular disease by meta — analysis[ J]. J
Cell Physiol, 2019, 234(12) . 21601 21612

FIR, RArse, WU, M. BROIR RNA AR YR B3 D) RERE T
PERELT]. BEEFEAcas, 2017, 46(2): 10 -13, 62

Katherine L, Harper E, Mcdonnell J, et al. CircRNAs: from ano-
nymity to novel regulators of gene expression in cancer (Review) [ J].
Int J Oncol, 2019, 55(6): 1183 - 1193

GIE, EEUER, B —F, %. IR RNA cire_ 0002052 76 PY
HYPRR B LR E X[ RIS E SRR E,
2019, 33(1): 32-34

Afzali F, Salimi M. Unearthing regulatory axes of breast cancer cir-
cRNAs networks to find novel targets and fathom pivotal mechanisms
[J]. Interdiscipl Sci, Compu Life Sci, 2019, 11(4): 711 =722
PRIEM, EWE, Silitar, 5. PR RNA B8TF 58 30K B 5 5 0
PR EIAHSCAELT ] A IR 5 A e 7 2% ik, 2018, 4(3):
173 - 176

Esther J, Arnaiz M, Carla M, et al.
Semin Cancer Biol, 2019, 58:

CircRNAs and cancer: Bio-

markers and master regulators[ J].

90 -99
RS, WL, WA, . JEFRIESEES RNA (R FLRE R B9
PPt RELT]. PARR A, 2019, 42(1): 63 66

Chen L, Zhang S, Wu J, et al. Retraction note: circRNA _
100290 plays a role in oral cancer by functioning as a sponge of the
miR =29 family[ J]. Oncogene, 2019, 38(28): 5750
gk, ZW, WERE, . ARk RNA ¢irc0000601 58 if miR -
31 -5p P4 NUMB S0 25 E i i an e g s [ 0] vh 42 i 43 i 4h
Bluak, 2019, 13(5) . 429 -434
Samuels Y, Wang Z, Bardelli A, et al. High frequency of mutations
of the PIK,;CA gene in human cancers|[ J]. Science, 2004, 304:
554
aRj%, M, FSISE, 4. R RNA cire_ 0076704 F Xt A
RN B R 2R [J]. AR SiR AR e, 2019, 36
(11): 2008 -2010

(ks H . 2020 -03 -27)

(& 18 H 1. 2020 -05 -05)

- 87 -



