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- IR EEEIEK -

4 T EBX IncRNA SNHG3 BY 751 & HiFiE CART
RIZFINREL E

MR, ERE, EH RRW, KER FHT

PR K2 A mRlkeaBe, 1hPH K4 030801

TRBEZE, MR, [EEr, MURW, ARIERE, 2505 K. 4T EK IncRNA SNHG3 ik & Hik 5 CART FEikmshaE% 2 [J].
AW TR, 2024, 40(7): 2162-2177

HAO Qinqin, YAN Junrong, REN Jing, CHENG Junli, ZHU Zhiwei, LI Pengfei. Screening of the IncRNA SNHG3 regulating
CART expression in the bovine hypothalamus[J]. Chinese Journal of Biotechnology, 2024, 40(7): 2162-2177.

6 E: KRG ARG IALEF T AT F B - K& A 4% F K (cocaine and amphetamine regulated
transcript peptide, CART) & i% &9 K 4% 3F %5 4% RNA (long non-coding RNA, IncRNA))» 4% /= RNA 75 £ A F
3 (small nucleolar RNA host gene 3, SNHG3), BA# IncRNA SNHG3 4= 4 T s CART & A 694F A AL
#|. A StarBase v2.0. NCBI. DIANA tools £k38 &M o 5| 5 4 2 % 474] CART & & ¢9 miR-381.

MR-491 4 £ ¥e%) % A 4 IncRNAs, AT E&A15 5, #IR 3 A EERFHIIBEREF, BRRETA
frZB 42 % RNA, #BiEF % F RT-PCR AL FTiHiL 89 IncRNAs MR EEFI; ML AFTIHBIREL
B4 A4 m mR-381/491 5 IncRNAs Ml #9¥e@ 4% %; #MAE IncRNAs. CART T R & HARA
MiR-381/491 mimics, 4#14%% £ 293T 402, 47 IncRNAs & CART 2 [F &34 6984 4E A AUH]; F) A
B E AR LI 3T A 2 K TR A SR R 5R HY IncRNA #4757 46547, IncRNA TUGL. SNHG3 5
mR-381 A 44455, IncRNA H19. SNHGI2. DANCR 5 miR491 A f£441%.5, H IncRNA
TUGI. SNHG3. H19. SNHGI12. DANCR ¥ &4 F fLfm¥ A Kik; REAEEBLNLERE T,

mMiR-381 &7 4] TUGI-WT 4L 5% AR A2 6948 5 L% 1(P<0.05), R 2 FF74] SNHG3-WT ZARK
R AL AR 5 HE P (P<0.01); MIR-491 2 #3474 DANCR-WT #= H19-WT #95 b & BeiE Rk
(P<0.05), AR EFH74H SNHG12-WT & K& BaE &L (P<0.01); ZfK-F, IncRNA SNHG3 @it
LA mIR-381 2 E 4 Z CART KA (P<0.001), IncRNA SNHGI2 i id 4% M 44 miR-491 #&
2 #3 5 CART RiA(P<0.01), ¥, IncRNA SNHG3 #4% CART REAKRRZ; M EhLERER
%, IncRNA SNHG3 @ id4F 44 miR381 2%42 3 CART mRNA Fe&ékik, RHRIEET

TN : R A RRAFE G (31873002); 1L PG48 W HIFE Al F 72 T Sl Tl E 350 H (20210302123380); 11 PG A MY K “F 4 i £
T H (2022HX010, 2021HX23, 2020HX06); 111 7544 BUARAR ML A= 7= b B Rk 2 2 0 % T 5T 4
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IncRNA SNHG3 454 miR-381 #9% %4 A /& RNA (competing endogenous RNAs, ceRNA), [k fndt
FIe KT HRZE i CART A, Ait—H A4 T i CART #94-F M4 REuH 2 T Hhoa.
KA 4 PRAF,; FERTFE-RKAEATEFZIK(CART); K4t3E% 4 RNA (IncRNAs);
miR-381/491

Screening of the IncRNA SNHG3 regulating CART expression
in the bovine hypothalamus

HAO Qinqin, YAN Junrong, REN Jing, CHENG Junli, ZHU Zhiwei, LI Pengfei*

College of Life Sciences, Shanxi Agricultural University, Taigu 030801, Shanxi, China

Abstract: This study aimed to screen for the long non-coding RNA (IncRNA) small nucleolar
RNA host gene 3 (SNHG3) capable of regulating the expression of cocaine- and
amphetamine-regulated transcriptional peptide (CART) in the bovine hypothalamus and elucidate
the underlying mechanism. StarBase v2.0, NCBI, and DIANA tools were used to predict the
IncRNAs targeting miR-381 and miR-491, which were responsible for inhibiting CART
expression. The binding sites were analyzed, and the endogenous expression of the selected
IncRNAs was determined by semi-quantitative RT-PCR of the hypothalamus tissue from three
healthy adult Simmental cows. The dual-luciferase reporter gene assay was employed to detect
the targeted binding relationship between MiR-381/491 and IncRNAs. The over-expression
vectors of IncRNAs, CART, and miR-381/491 mimics were constructed and transfected into 293T
cells to reveal the mechanism of IncRNAs in regulating the CART expression. Animal
experiments were conducted to analyze the regulatory function of the strongest IncRNA at the
cellular level. The results showed that IncRNAs TUG1, SNHG3, H19, SNHG12, and DANCR
were expressed in the bovine hypothalamus. The IncRNAs TUG1 and SNHG3 had binding sites
for miR-381, and H19, SNHG12, and DANCR had binding sites for miR-491. The dual-luciferase
reporter gene assay showed that miR-381 inhibited the relative luciferase activities of TUG1-WT
(P<0.05) and SNHG3-WT (P<0.01), and miR-491 inhibited the luciferase activities of
DANCR-WT (P<0.05), HI9-WT (P<0.05), and SNHG12-WT (P<0.01). SNHG3 and SNHGI12
up-regulated the CART expression by specifically binding to miR-381 (P<0.001) and miR-491
(P<0.01), respectively, and SNHG3 had the strongest effect of regulating CART expression. The
results from animal experiments showed that SNHG3 significantly up-regulated the mRNA and
protein levels of CART by specifically binding to miR-381. This study confirmed that the IncRNA
SNHG3, acting as a competing endogenous RNA of miR-381, significantly up-regulated CART
expression at the transcriptional and post-transcriptional levels, laying a foundation for deciphering
the mechanism of the molecular network regulation of CART in the bovine hypothalamus.
Keywords: bovine; follicular development; cocaine and amphetamine regulated transcript peptide
(CART); long non-coding RNA (IncRNAs); miR-381/491
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AJm TGS, 8 E — KB
2-3 DRI, ZAUH —AMLFHONi (dominant
follicle, DF)A& & WAIF RN 1. itt, HEGR
O Y6 %) B A BT B E A L R AP & T B IR

G LAREOR N . WFE R, AR A-ZR N ik
P55 S K (cocaine-and amphetamine-regulated
transcript, CART)J& T i 73 WA i — it P9 5
PREZEIR, FIEE LT i - 44- 5P L (hypothalamic-
pituitary-ovary, HPO)#h B H24E FH T 4~ U1 i f5ikr
20 Ml (granulosa cells, GCs), 1 il {2 bF ¥f1 2
(follicle stimulating hormone, FSH){TTE'FE]"J iR
% (estrogen, By)Zrh, XT 245 Uil & Bk i &
BAER, st b mZ i, Ik
HMGFRAG TR A I, TS AR PR AR R BT
% 2 (gonadotropin-releasing hormone, GnRH),
AL CART mRNA F 52,

HAi, % CART Mo FL4EH T CART
PRA AL . 0T TR R 32 (A S BT i X
CART EiEmy o> FIHENLH & A ol . s25 1
MU RNA (competing endogenous RNA, ceRNA)
P 25 P EE ML R AR 2SR RNA (41 mRNA
IncRNA ., IR RNA %)l i1 5 miRNA 256K
ML R Fe ik i —Fh Oy KO, AR #ETRE &
BL, bta-miR-377 Fll CART 7E4- T Fr il 413
A&k, H bta-miR-377 i it 55 CART 3'UTR #¥
SeEZE G PC12 4l CART ik KAEE
485 RNA (long non-coding RNA, IncRNA) &
—K KT 200 nt 1) RNA, BB S 5L .
BREEANI AR . GCs H7E SR TS pE L AR,
H I BEMFSE 4+ T IncRNA /£ miRNA K
ceRNA X T il #E k[ 5% 58 J5 /K P 1Y 238 & #4 1Y
PP AE AT, Mt, IncRNA/miRNA/CART
(6] A] BEAF7EAH BAE D o A DR | 3 X 3 45
CART #ikf miRNA MR THEE, i
miR-381/491 1E & il ¥ CART ik [y 3¢
miRNAs"®!, 1] IncRNA X} CART ik (1 i # Hl

http://journals.im.ac.cn/cjben

il B AR DA G o AR PCR &3
A WIAE B AT . UG 2R A A DR B AR X
e BN 4T Tk CART ik A miR-381/491
45 A1 IneRNA ST Mr f%s e s A 40
Jifo A e b RERSY IncRNAs XF 4 F i CART
FEMPERMLE, TiiEIHiE CART Rk ik
R IncRNA SNHG3; I35 33 sh ¥ 16 14K 5256 %ot
T2 IR 1 IncRNA SNHG3 #4730 BRIGIE . 74
PR IRIRFE T IncRNA X4 F il CART %
IR PEEER, 2B 583 T4 T i CART
B4 F PN, W FE T CART 4
A4 P & F W E AL,

1 HE5x=

1.1 SiLutFam

AT BT A 2l ) S 50 43 7 s e BR L g Al
RPN I xS . SXAU-EAW-
2022M.XS.0090170147) 25K $1f7 .

Lo 45 SCK B A A s b e B 3 Sk {d R i
VTR R BE, B2 RN AN 4,
TE JC W FE I R 2% ol L % W (Dulbecco’s
phosphate-buffered saline, DPBS)H % ¥4 5 57 B
BN ELRAT . 40 T FE 2 W I AR (specefic
pathogen free, SPF)Z% 6 J&|#% ICR M4/ A
Hr AR AU B R A, @SR 7 d,
SEBEJE LR i AT A P R A
1.2 SSWHEE
1.2.1 4 TN IncRNAs-miRNAs #E[5) X R K45
AT

M miRBase ;:%GEEE(https://Www.rnirbase.org/)'4J
REUFIN mR-381/491 ) FASTA J¥41, I
DNAMAN #1754 X} ; FIH StarBase v2.0
(https://starbase.sysu. edu.cn/starbase2/index.php).
NCBI (https://www. ncbi.nlm.nih.gov/) ., DIANA

tools (http://diana.imis. athena-innovation.gr/Diana
Tools/index.php) & Hs FE TN mMiR-381/491 455 1Y



FPEZE % | &£ TFEM IncRNA SNHG3 HITHE R H B CART FkHIIhaE L E 2165

IncRNAs, FfXTi% 3 Nl e vk B 47 B S
£, F|H RNAhybrid (https:/bibiserv.cebitec.uni-
bielefeld.de/rnahybrid) il IncRNA-miRNAs %%
B o
122 SIS EK

M NCBI %54 2 43 511 3R B (Bos Taurus)
X1 IncRNA TUG1, SNHG3., H19., SNHGI12,
DANCR. miR-381/491 J¥41, FIH Primer 5.0 74k
11 IncRNA- miRNA 545537 14, 300 bp ZE47 1Y
RS IR 1), S8 TAY TR Ei) A
FRAFE
x1 AHARFFAKSIY

Table 1  Primers used in this study

Primer name  Sequence of primer (5'—3")

RT-PCR

TUGI1-F AGAGACAATGACTGAGCAAGCACTG
TUGI1-R AACAGGACAGGAGTGGAGGTGAAG
SNHG3-F TCACCGACTTCGCAGTTAGCAATG
SNHG3-R GGTCTTTTGAGCCTTCCAGGTCAC
HI19-F GGTCCTTGCTCTCCTGGTCTCC
HI19-R GCTCTCTGGAAATGCCCTTGCC
SNHG12-F CGTCGGTCGTCTTGTCTGTCTTG
SNHGI12-R TCATCCTGGAATCTTCTGGCACAAC
DANCR-F CACAAGAAGCGTCACTCCACTGAG
DANCR-R CTGTAGCCTGCACGGACTGTAATC
qRT-PCR

U6-F GGAACGATACAGAGAAGATTAGC
U6-R TGGAACGCTTCACGAATTTGCG
B-actin-F GGGACCTGACTGACTACCTC
B-actin-R TCATACTCCTGCTTGCTGAT
miR-381-F CCGTATACAAGGGCAAGCTCTCTGT
miR-491-F ATAGTGGGGAACCCTTCCATGAGG
CART-F CCTGCTGCTGCTGCTACCTTTG
CART-R CCACGGCGGAGTAGATGTCCAG
TUGI-F TGGTGGGCATCTCAAATTCCGTATC
TUGI1-R GGGACTGTGGTCTTGTGACATTGG
SNHG3-F CCTCACCGACTTCGCAGTTAGC
SNHG3-R ATGGGTTCCACTCCAGTAGTTTTGC
HI19-F GGTCCTTGCTCTCCTGGTCTCC
H19-R CGATATCACCTGTGCTGCCTGAC
SNHGI12-F CGTCGGTCGTCTTGTCTGTCTTG
SNHG12-R GCTCAACATCTTGCCGCCTCTAG
DANCR-F CACAAGAAGCGTCACTCCACTGAG
DANCR-R CTGTGGCAGACCCAAGGTTTCC

&: 010-64807509

123 4T ER4AZE RNA ZELS RT-PCR & R

Trizol 35 $EHCA T B 41 21 5. RNA
Nanodrop s A% IR 2R 11 2 {UR I RNA ¥k
B, B JE AT 57, LA cDNA SR i1 T PCR
P4 e BRSO s R G BT A TR 20 pL 2
RR : ZBRFEF AV 10 uL, Primer Script RT
Enzyme Mix I 1 pL, RT Primer Mix 1 pL,
5xPrimer Script Buffer II 4 uL., RNase-Free ddH,O
4 uL; WK 37°C 15 min, 85°C5s, 4°C
TRAF
124 FHRBAFRAADE RS REGE RN

A miR-381 1 miR-491 FiLi Y43 AH H. 45 &
FLEHY IncRNAs | B a1 e A2 s P8, FFAE
JF 5 570 3543 51 A Sac 1A Xho TR A5,
I B e V) AR IR A A& . FIFHRR
il N (Sac 1. Xho )%} pmirGLO #4784 74
D), BRI I24: T4 DNA ¥ B fig 4 a1 A sk
SN, VECPHPE B A BRI Y, 4R75% IncRNA
TUG!. SNHG3. H19. SNHG12. DANCR #74:
B (wild type, WT)FIZRZE I (mutant type, MUT) XY
PECRMEEAR

% IncRNA TUG1., SNHG3 ., H19, SNHGI12,
DANCR A BIFN G AR R XSG R WA 53 515
miR-381/491 mimics HAE4L % 293T IR E
g0ML), EAKRJ 208 TransIntro™ EL $6HH-H ik
11, 37°C. 5% CO, HiF#AfliTR 36 h, fiiv &
N AR VR R AL, 2 BRI 3 TG DN 35
(R T RAEYEAA R w5 UL 0 E
K TR AN SO R MG, ok dl
O ZR Wl T /2 B G AR T M Y LB Sy 50T
K EARXE 1 (relative luciferase activity, RLA).
1.2.5 239T 4ApEsES

A B 44 9 BB (Hind T, Kpn 1) %
IncRNAs J#51 72 [5] pcDNA3.1-EGFP #44 I,
k4% pcDNA3.1-EGFP-TUG1 . pcDNA3.1-EGFP-
SNHG3 .pcDNA3.1-EGFP-H19 . pcDNA3.1-EGFP-

Bd: cjb@im.ac.cn
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SNHG12 ,pcDNA3.1-EGFP-DANCR 1 Fik#i4
WP FiRFFS1%3T IncRNAs, miRNA | CART &
w5, U6 fil p-actin fE NS RN, ZEHA T
AP TRER(EE DA RA G, BA5197
S 1,

PR S} 10° LI RS 293 T Aifi4ZeRP T 24 FL
Me, A0MIEG R AE] 50%—60%0 , 4 IncRNA 1t
FEREAATORL . miR-381/491 mimics, CART %
KB TR (PERE S pEX-1 F)MELYLE 293T 4
Jfl o e BETORL I YR (ugepl)=1:3 iFF 7%
e, 37 °C. 5% CO, & MF FHESRE 5 h 5 s
W, AREHESE 24 ho MANMERLG BEIAF] 70%-80%
F, RN T N 25
1.2.6 qRT-PCR %0

Trizol {1 HEH_FIARWAR Y 293T 4L RNA,
FUG 5345 cDNA, 5t —W 54T QRT-PCR 3§~
B RN 264295 °C 10 5595 °C 15 5,60 °C 1 min,
72°C 20 s, 40 MEA; AP Be: 95 °C 15,
60 °C 1 min, 95°C 15 s,
1.2.7 NENEFHGE

¥ 40 H 6 JEI% SPF % ICR Mt/ B ik
WFE 7 d Ja, BN S A A FRER KA
pcDNA3.1-EGFP £ % IncRNA SNHG3 1 %354,
Fi2H 10 2. % IncRNA SNHG3 i+ 26k Bk Be
% 1 pg/ul, MK . Entranster’™-in vivo
(ng:pl)=1:2 JRAIRCH], ZIRFE 15 min, /)MRUIE
ETFMENAUG, F 75% LT, Ko
PESE NI 1)) G R St 1 Sl A | DT RE R U S R = A
A6/40 1.2 mm, 3 HSE 4 2.2 mm, DA 1 pL/min
B3 1 0 R B AR PR JK . pcDNA3.1-EGFP FlI
IncRNA SNHG3 i KL B4 2 uL, {575 MW
INEIETT, ERAERTER R . 72 h JF TR e
Kl WEEA A M EP 45HRl 450, ZIMCE
2h, 4°C. 4000 r/min &.0> 10 min, #rH M,

http://journals.im.ac.cn/cjben

B 1580 °CIRAF; Wisiiabst/ N, FARBYRIE
KM, 7B TR AR
1.2.8 Western blotting &I

WB Lysis Buffer 2 i #E BN B ik 6. 8
1, BCAERIME LW, WS /5 40 pg
#4T SDS-PAGE, % ZRHMRZF4EFR i(nitrocellulose
filter membrane, NC), 5%JBifg2F- W14 1 h, 6%
H CART $iikdbm bt R A RA
Hl), 4 °Cid7&, %% 2 KA 1xTBST Z& vk
3WJE, 37 CCRERIFE 40 1 h ALttt A
WIRHEATBR N ), 1xTBST S pkis 3 vk, fifi
1 ECL R GHOR 35 A 451 S U
129 St

2T A R AT R A s Tmage T 4K
4453 #7 Western blotting 4545 KEEAE, THA 44
CART MWK ; B ES 3k, 458k
WEhREZ (X £s)%/~, F GraphPad Prism 8.0
BAEXT T S5 R T LR B0, P<0.05 HASE

HrE .

2 ZERE54

2.1 miRNAs-IncRNAs #¥8[a] 5% Z 70
FIFRAYE B2 S miR381/491 541
IncRNAs, #5540 1 Fr7x, IncRNA TUGI
SNHG3 5 miR-381 fA7ER 0454 CF, IncRNA
H19, SNHG12, DANCR 5 miR-491 7774 [i] 4%
HRR
2.2 4 TR IncRNAs RiEMRIESR
PUZE R FEfii cDNA AR EF T PCR §73
45 R R (B 2), IncRNA TUG1. SNHG3 .
DANCR. H19. SNHGI12 HJ&B4 H B k/INV3 5l
Jy 266, 374, 238, 687. 356 bp, AcATIE M.
TR FPEY 3G, P45 RS NCBL LAy
Y| 5E4—5, RIHLLE IncRNAs 7E4- T Bl
Bt ik, TR 50,



B

% | £ T IncRNA SNHG3 7% 1% % 2§15 CART Rz AL E 2167

SNHG12 5" —UCUGUCUUGGGUUCUCUGUC— 3’

1 miRNAs-IncRNAs {30 E % &
Figure 1

bp

M 1 2 3 bp
T66- -

2 000 2 000

2 IncRNAs NiEMRIA

M 1 2 3 M 1 2 3

TUG1 5'— CACAGUCCCUUGUCCUUGUGG — 3’

The targeting relationship of miRNAs-IncRNAs.

bp

5000

M: DNA marker. JKiEH 1. 2. 3f0FEEZBTFEE 3 1%

Figure 2 The endogenous expression of IncRNAs. M: DNA marker. 1, 2, and 3 in the lane represent the

experiment repeated three times.

2.3 WRARBREEELTXZRSHN

BHPEXTHR mimic (negativecontrol mimic, NC
mimic)5 pmirGLO Z/& .miR-381/491 5 pmirGLO
B AL YL 2 203 T 40, 253 B/R(E 3A),
PRZHARXT TS PR TG ik 35 25 7(P>0.05), KIS
KR RE; miR381 mimics 5 TUGI-WT ALYy
i, 5 NC mimic 1 TUG1-WT ZAHE, AXEE
T Ve B E R B (P<0.05); miR-381 mimics 5

&: 010-64807509

TUGI-MUT EREYLET , #HXT 9566 PE S NC mimic
Ml TUGI-MUT 41AH HLJC 8 3% 22 5+(P>0.05), %M
miR-381 5 IncRNA TUG1 f7AE45 S0 5, . mIR-381
mimics 5 SNHG3-WT 2544}, 5 NC mimic 1
SNHG3-WT 4IAHE, XS 2B TE Ak 3% T K
(P<0.001, %] 3B); miR-381 mimics 5 SNHG3-MUT
HILFEGL), HXT2OIE S NC mimic
SNHG3-MUT 414 TG i 25 22 5 (P>0.05), #=RH

Bd: cjb@im.ac.cn
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miR-381 55 IncRNA SNHG3 FE1ELE A 5,
MiR-491 mimics 5§ H19-WT L5 4Lf, 5
NC mimic 1 H19-WT 41AH Fb , FHXF 9 66 2 2
TR (P<0.05, K 3C); miR-491 mimics 5
H19-MUT 5% Gy i, A8 X 2¢ 561 -5 NC mimic
1 H19-MUT 24 G &8 2 22 53 (P>0.05),, ]
MiR-491 5 IncRNA H19 fE7E45 5 1 . miR-491
mimics 55 SNHG12-WT 5 Juif | 5 NC mimic
Al SNHG12-WT A EE, AHXT 9 1 Mk B 3%
T B (P<0.01, K 3D); miR491 mimics 5

Relative luciferase ac
Relative luciferase ac

a

Relative luciferase a
Relative luciferase

SNHGI12-MUT A5 Yemt, FHX 98016 5
NC mimic il SNHG12-MUT £H#H kb G & & 25 57
(P>0.05), M miR-491 5 IncRNA SNHGI12 7#
TELE S5 . miIR-491 mimics 5 DANCR-WT
JeEE YL}, 5 NC mimic #1 DANCR-WT 4141 b,
AH X 2 606 Pk 3 T B (P<0.05, Kl 3E);
miR-491 mimics 5 DANCR-MUT 4 4% YL},
AT P 5 NC mimic #1 DANCR-MUT 20
M TG B 2§ (P>0.05), £ miR491 5
IncRNA DANCR f77E45 &1 14,

Relative luciferase ac

& 3

IncRNA 5 miRNA 3] %% A R B E M4

A-E %~ TUG1-miR-381. SNHG3-miR-381 .

H19-miR-491, SNHG12-miR-491. DANCR -miR-491 X %¢ Yt & Bt 4 L A I 45 5. **** . P<0.000 1,

k. P<0.001, **: P<0.01

Figure 3 Detection of relative luciferase activity between IncRNA and miRNA. A—E are the results of
double luciferase reporter gene detection. A: TUGI-miR-381; B: SNHG3-miR-381; C: H19-miR-491; D:
SNHG12-miR-491; E: DANCR-mMiR-491. ****: P<(.000 1, ***: P<0.001, **: P<0.01.
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24 ‘HPREERYR

pcDNA3.1-EGFP Hl pEX-1 4} %5 Y &
293T 4ilfif, K557 24 h J5 WA AN A ORI, &5
RE 4 FrR, FUe i aiEAKORG R, 2
SRR E R . BURLRIAERRE . Y, R
pcDNA3.1-EGFP Fll pEX-1 i 8k 8 IA%E YL ik,
oy, ATHT A28 .
2.5 miR-381/491 X} CART RiARIF N

e % L miR-381/491-CART J5, miR-381/
491 KL R IWE 5. MHET miR-381/491+
PEX-3 #H (K&l 5A), miR-381/491+CART 41 rh
MiR-381/491 )3 ik it ¥IMK B 2 B I (P<0.000 1,
P<0.001), £ miR-381/491 YL bly; %t
CART AH X} £ ik & 43 #r WL Kl 5B, miR-381/
491+CART 4 CART Fik - H 5 E K T NC
mimic+CART 41 (P<0.001, P<0.000 1), % Hj]

&4 AEEZERMERA0x) A, C HEE

MiR-381/491-CART 1 3 i 2 J 455 70 4 2 il 1y
mMiR-381/491 H#}% B 4] CART ik,
2.6 IncRNAs %} CART FRiAHIS M

4% Bk 4 L IncRNA TUG1/SNHG3/

H19/SNHG12/DANCR+CART J5, #& Sty rh
IncRNA TUGI . SNHG3 ., H19. SNHGI2 #l
DANCR 1R LB K 6A s, W IncRNA
TUG1., SNHG3. H19. SNHGI12 1 DANCR 3
BNEE Y % 293T 4ifii; CART mRNA X &5
AT Bl 6B AT AL, A SEIR A 5 X A
pcDNA3.1-EGFP+CART 1, CART A%t ik &
Jo i & 22 5(P>0.05), %éfﬁ TUG1/SNHG3/H19/
SNHG12/DANCR-CART 1 55 ik 40 Jifd 455 750 44
@3, IncRNA TUGI. SNHG3. HI19 .
SNHG12 #l DANCR ¥JX} CART ik T ip %5
i (P>0.05).

W o400 fuet

il OO_um

WA T OMERLE R B, D NPe s o gLk

Figure 4 The transfection effect of cells (10x). A and C are the results of fluorescence microscope
observation. B and D are the results of fluorescence microscope observation.
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5 miRNAs fl1 CART RIZEHM  A: &4 miR-381 .miR-491 i F Ak, B: £ 41+ CART mRNA
FAXTFEIE GG, **%% . P<0.000 1; ***. P<0.001

Figure 5 Relative expression of miRNAs and CART. A: The overexpression detection of miR-381 and
MiR-491 in each group. B: The relative expression of CART mRNA in each group. ****: P<0.000 1; ***:

P<0.001.
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Figure 6 Relative expression of IncRNAs and CART mRNA. A: The overexpression detection of IncRNA
TUG1, SNHG3, SNHG12, H19 and DANCR in each group. B: The relative expression of CART mRNA in

each group.
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Figure 8 The relative expression of miRNAs in each group. A and B are the overexpression detection of
MiR-381. C—E are the overexpression detection of miR-491.
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Figure 10 The relative expression of miR-381, IncRNA SNHG3 and CART mRNA level in each group. A:
The overexpression detection of miR-381. B: The overexpression detection of IncRNA SNHG3. C: The

relative expression of CART mRNA. CK: Blank control group; NS: Normal saline group (****: P<0.000 1;
**%: P<0.001; **: P<0.01).
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The effect of IncRNA SNHG3 on the expression of CART protein. A—C are partial results of

Western blotting detection. 1: Blank control group; 2: Normal saline group; 3: pcDNA3.1-EGFP group; 4:
IncRNA SNHG3 group. D: Semi-quantitative densitometric analysis by Image J. CK: Blank control group;

NS: Normal saline group (*: P<0.05).
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