Research Papers BR7i&5E &=

)] £ty semmmin
. Progress in Biochemistry and Biophysics
14 2017, 44(7): 580~590

www.pibb.ac.cn
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#ZE  LncRNA-GASS5 /£y miR-21 () “4> TFE4R 7, @i “WU” miR-21 MM if44 miR-21 XF#EEE K K #08H]. thah, miR-21
BRI A LA PTEN Il TPM1 FI3R1A. T4 Je7E HEK293T Al HeLa 40 HFAfI A, miR-21 8 7 B4 Ae ot
AR 4 ILAC¥EEE K] PTEN #1 TPM1 48 3R 1E, (EA 520 PTEN 1 TPM1 mRNA [#F7KF. b4k, X miR-21 /5,
qRT-PCR £l PTEN 1 TPM1 mRNA 50, RIVENIR AR E 4%, miR-21 JM# PTEN A1 TPM1 mRNA ) FEfE.
T #E IncRNA-GASS B ik kL, K IL IncRNA-GASS Fe4 55 miR-21 455 REf#¥IE K PTEN A TPM1 mRNA -5
1, 1 miR-21 55 IncRNA-GASS B 2E B AMIE %45 & )5, N IncRNA-GASS fFE S 7EH, I35 IncRNA-GASS FIFs e M I
JI3E IncRNA-GASS (1] F%f#. LncRNA-GASS 1E8 miR-21 1) “4rFig4%” Rei i) miR-21 %45 4 ILAC4E mRNA PTEN Fl
TPMI fIB&f#E, [FIES, miR-21 5 IncRNA-GASS 4 & Ja X AZTEST IncRNA-GASS B BHATT, 1% S840 B4 F LI i & 3LE Bh
F 7 fi# IncRNA. miRNA. mRNA 2 [A]3X N J4 ORS00 T 5 2R 1
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FE AR mRNA, 55 R 5 B A 1 U ERe.
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#B14%5, %: LncRNA-GASS #1#] miR-21 NS HIET 2 EA R mRNA F&f2 *58]1

Spryl ll Spry2 &£ /NS4, £ K. R%E.
T A SR ZE RS, MR % miRecord FIEHE, SEIG
IESEZ miR-21 HU#E mRNA /02 42 4, 1 B
SRANWT A BT (0 B0 R B 52, (2 miR-21 X iE
() A5 R BB DA FA AL AN T RE 2,

it L4, X IncRNA ThEERIWT R E4
WA TR R, RAUA — /N4 IncRNA (1)
DiRe# %5 E Hok P H i, IncRNA fE N ceRNA
(competitive endogenous RNA, 7% 4+ 4 A Jif RNA),
NFRAE miRNA “7r T4 " KYae &4l 1t
W RHI DL, CeRNA FEHI/2 RNA 20 T &4
miRNA FIHIE B AKX S, EA—DNFEHS T “)
M ” miRNA, M # ] miRNA %f #2 mRNA 971
BRARE . K AESRAY RNA GAS5(IncRNA-GASS) ¢ 4]
J& 8 It A FH 22 ek 2% 22 $2 R (subtraction hybridization)
IS BRVE I AT 440 s NTH 3T3 20 85 48 5 H SR 122,
B J5 IR E % 5 A\ IncRNA-GASS, A GASS 3
W& T 9 Ff A A K snoRNA (small
nucleolar RNA, %17\ RNA), 7% & I IncRNA-
GASS 125 55 2 Hi P 2 0 o) 00385 DU AR A7 AR BOK
PIBEZ&, T OHE B — R e e (H R,
LncRNA-GASS G fa] i 4 i g = A= (R 1 U1 43 1 BL
A0 7. 7F GASS B AR SN T 4 (1L
BA - miR21 WA S, 1HAwRE
IncRNA-GASS BE 1 1E A miR-21 1) —Fh “ 7 T i
457, A AE R miR-21 #EEE R Rk 09,

miRNA 5 mRNA 2 [a] (B2 58 4 VL FC R 51 i
mRNA 87, 1 BRI mRNA KF R
W, AR, miRNA XJIE58 4 VLA HE mRNA 7K F-3%
A ER . LncRNA fE 5 miRNA “ 4 F i 47”7
B & B, IncRNA 7E miRNA X} 3F 52 4= UG fic #¢
mRNA [ R 7 A2/ 51 T 3RATH %
. S HFFCIRIE PTEN 1 TPM1 /& miR-21 fIE
56 4 UL g $0 3% R 08 2 K W T B FEE S
IncRNA-GASS fefiid it 5 miR-21 AHEAF H 2 m
56 40 UL BC ¥ mRNA M f2 . AT R I,
IncRNA-GAS5. miR-21 Al miRNA-21 ¥ mRNA
FEAEAH B A7 5 R T 3R %, IncRNA-GASS @ i
H miRNA “Z1ig45” fERH % B 5 miR-21 AH
HAER, LTS miR-21 8 mRNA R E M, 1M
miR-21 7F 5 IncRNA-GASS &5 & 5, X fE % i
GASS e, hnod H Fefg.

1 MR57E

1.1 ##

HEK293T #l HeLa 4 }fi ¥k &% pcDNA6.0b % {4
Y RNAR I = #4F. DMEM £330 H Gibco 2
A, A EE SRR 12 FLYE S R AR H Thermo
A, TRIzol WA H Sigma A F], ¥ B
H Promega A ], dNTP ) H KA, RNA B
#7504 H Thermo 2 &), LB % 72 & 6 I ik 711
SYBR Green mix JJ H Toyobo A @), i JIg HE 4 H
Lonza A @], Tris base A1 H 2 8 H Novon 2,
SR S KO HEZ /. PCR 4
Y. RS SIHFN qPCR 5] 9035 i A4 T 5] 4 s
miR-21 & 1 #) (miR-21 mimic). X & (NC) PL &
miR-21 #1%]7)(miR-21 inhibitor). &34 i1 M £
8\ 5] & H%. Phusion DNA ¥ 4§ H Thermo 24
Al, PREIEAVIEEE E Thermo A, T4 &
AL R 2H 2 AT & B R AR, YD EIOR 5
PR HGAFA &4 H Thermo A ).
1.2 {AREiESE

HEK293T # HeLa 40 M FH & 10% i 4 il
JE 1) DMEM @il 738, R4 37C. 5% CO,
(A M % R AR rh R R
1.3 LncRNA-GAS5 RiEHKiE

g H RT-PCR # R, L&l # A
GAS5-F1(5' CGGGGTACCTTTCGAGGTAGGAGT-
CGACT 3'), FiE5I 44 GAS5-R1(5" ATAAGAA-
TGCGGCCGCTGGATTGCAAAAATTTATTAA 3'),
PN GASS K75, I H I B AR A
#H 4K pcDNA6.0b(Invitrogen, Carlsbad, CA, USA),
A4 N pcDNA6-GASS.
1.4 ZHAREES

¥ HEK293T Al HeLa 408 0 T 12 FL#R
24 h JGHLU 1 pg pcDNA6. pcDNA6-GASS Jii b #i B
T 100 pl L 1M#E DMEM H 5, 40l58F 3 ul
Lipofectamine 2000 %% 4% i 77 i) 100 wl JG IfiL 35
DMEM #7238 &, = E 20 min 5 A R4
LA TR AL, K5 R S h R 10%06 48 1
TR IR I AR SR % 48 h.

¥ A K R AP 1) HeLa 20 i A1 HEK293T 41 g $22
12 Lk, T 37°CL 5% CO, s 1F T B
24 h. %M Lipofectamine 2000 ¢ B 45 % 50 pmol



.580 L IR R

Prog. Biochem. Biophys. 2017; 44 (7)

miR-21 mimic. NC 8¢ 100 pmol miR-21 inhibitor.
NC 73 7 % B T 100 wlJc fli& DMEM #% 37 f b,
544 3 pl Lipofectamine 2000 %% iR 57 ) 100 pl
G DMEM ¥ 77 28R &, =R E 20 min/5 0
PNE:IR N D R N S G R L A 2 S 7 |
10 mg/L H B 2 D i 4l fu s %, 0 ml e 5
A TE] AT R4 RNA FRRAS .

FEMUIRAS B A7 HEK293T 1 HeLa 401 T 12
FUAR B 85 9% 24 h, ¥ 0.5 pg pcDNA6-GASS Bk
pcDNAG6.0b #i BT 100 K IfiiE DMEM H1, 5%
4 3 pl Lipofectamine 2000 #% 427 ] 100 wlJC I
i& DMEM K723 51, W E 20 min/5 A E
IR R R0, 8598 Sh a4 10% fid
A B SR AR S RE9R 24 h, ARG AE FHRIKRE R
10 mg/L WA 2 D b4 i 5%, Ui g i
M RNA.

HEK293T #1 HeLa 41 it T 12 fLEH, 24 h
Ji . ¥ 0.5 pg pcDNA6-GAS5 I, pcDNA6.0b Al
100 pmol miR-21 inhibitor 5 100 It IfiLi§ DMEM
RIS, 58 3 pl Lipofectamine 2000 %4 4
WA 100 Wl JE L% DMEM 8 73R 4, =R
H 20 min J5 N 2R R 40 R LA, R
FHZR N 10 mg/L (T84 B 2= D # i 40 i % 5,
A3 SR 5 AN B8] 2 4T S RNA A
1.5 ZEBRENE (Western blot) 747

PTEN .31 H Proteintech 4 & (Rosemont,
IL, USA), TPM1 £ #iJ H ABclonal (Woburn,
MA, USA). GAPDH #i t& 1§ | o £ & M A A
(ZSGB-BIO, Beijing, China), {#H ProteoJET™ 4
Jitd ¢ fi% # (ThermoFisher Scientific, Rockford, IL,
USA) fe I 4l e & B2 1, B & A A 12%
SDS-PAGE 73 B )5, #8 H i 2k il ¥ #% 2 PVDF JI%
(millipore, Bedford, MA, USA)_t, 5%TBST fic
FIRI R 2R = EE A 1 h, 4C—PE TR,
TBST ¥t 5 3 X 3% 15 min, HRP 45 id i1 — $t
(CoWin Biotech, Beijing, China) = i % & 1 h,
ECL 5.

1.6 EMRXHEE qRT-PCR 737

% J8 Trizol X771 (Sigma 2> 7))k B 15 32 B 410 i
HORNA. BT HEEUY RNA Rk 1/50, {2240
FEHCFETE EAG I RNA (9 E DAL A so/A oo 1H . HL
1 wg RNA FH 1%ZE iR HE Ik %8 RNA (158 481
HU 1 g RNA 5 56 4 i cDNA. F| H Stratagene
22 \] Mx3000P qPCR ¥ fa Jlf RNA 7K-f-. qPCR %

iR R : 1wl cDNA, 1 wlfE3SI(E 1), 2x
qPCR SYBR Green mix 10 pl, ddH,0 8 ul. &N %%
£ A 95°C 3 min, A& PE 95°C 155, 1B K
56°C 20's, ZEfH 72°C 20s, 40 MEIR, KA Ml
2. ¥ Mx3000P #4347 45 o #r .

Table 1 qPCR primers used in this study

Primers Sequences(5'—3")
PTEN-F GCGTGCAGATAATGACAAGG
PTEN-R GGATTTGACGGCTCCTCTAC
TPM1-F TTGAGAGTCGAGCCCAAAAAG
TPM1-R CATATTTGCGGTCGGCATCTT
VASN-F GAGAGCCACGTCACACTGG
VASN-R CAAAGTCGGCGTAGTCAAGC
GAS5-F CCCAAGGAAGGATGAG
GAS5-R ACCAGGAGCAGAACCA
GAPDH-F GGTGGTCTCCTCTGACTTCAA
GAPDH-R GTTGCTGTAGCCAAATTCGTTGT
hsa-miR-21-F TAGCTTATCAGACTGATGTTGA
hsa-miR-21-R GCGAGCACAGAATTAATACGAC
U6-F CTCGCTTCGGCAGCACA
U6-R AACGCTTCACGAATTTGCGT

1.7 SFitoR
T a5 B Ph(x + s)Fow, B bR o fd H
Student’s ¢ test 56, P<0.05 MNEA Gt %% 5.

2 % R

2.1 MiR-21 $2[5 PTEN #1 TPM1 mRNA FiF4%
HERARKIX

LA R IEE 52 PTEN F1 TPMI 1F 5 miR-21 (¥
58 A VLA HE mRNAS 2231 A 445 B Hr i A
PTEN f#] 3’ UTR Ml TPMI () 3’ UTR X i& & #
miR-21 M 45 &A1 A (B 1a). N 7 HI miR-21 XF9E
5¢ 4 G IE #8 mRNA PTEN A1 TPMI1 HI52m, 43 )
# 50 pmol miR-21 mimic A NC ¥ 4% HEK293T 4
A0 HeLa 40, %54t 48 h Jo 2 B4 M 5L RNA,
1% i B FL R0 40 A A RNA 58 88, IR g
& RNA & R, AT R %3K1F cDNA J5, i
1TSEH %6 7 & PCR K. seibalh R B, Xt
T o5t B4, # Y miR-21 mimic ¥ 1T i & &
miR-21, PTEN I TPM1 mRNA 7KV 7 B & 28 1k,
(K 1b).

N T WE5E miR-21 %t PTEN #1 TPM1 & 4 %A
g2, 3 5K 50 pmol miR-21 mimic A1 NC B
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100 pmol miR-21 inhibitor 1 NC %% %t HEK293T 4|
fliFl HeLa 41, 4% 48 h JaHelAlBm 2 & A,
BCA VEXT A S8 AT e &, B E i
I 2 Fh4HHE PTEN A1 TPMI1 & A FRA K. 4553
Bor, MW TXRA, 7€ 2 Fappitkik
miR-21 41 PTEN Al TPM1 #) & A i £k KT B 3%
F&A%, T 4% A miR-21 inhibitor 41 PTEN 1 TPM1

M AR FRIE K LT o). IXeegs iR, 17F
HEK293T F1 HeLa 4 fig /4, PTEN A1 TPM1 1A
miR-21 FIIESE & VLACHEIE K, & AR RIE K
P2 3] miR-21 FE. R4 R, 52 miR-21
HI7KSEAS 80 PTEN Al TPM1 ) mRNA 7K F{H 5%
M AR [ ERIE, S /Rekd b s
j:&jﬁ[l& 24-25] .

(@)
Position 1587-1608 of human PTEN 3'UTR 5’ UACAACUACUA-UUGTAAAGCUA 3’
1111 I e
Hsa-miR-21 3’ AGUUGUAGUCAGACUAUUCGAU 5’
Position 1218-1239 of human TPM1 3'UTR 5 lf(f-‘?ll\AUAAACACUGUGlIUI\/I\(l;(IIIJ 3/
Hsa-miR-21 3’ AGUUG-UAGUCAGACUAUUCGAU 5’
(®) HEK293T HEK293T HeLa HeLa
g g g g
‘z 12 'z 12 g 1.2 ‘3 1.2
£ 1.0 210 £ 1.0 2 10
508 508 508 508
%06 S 06 4 0.6 S 06
£ 04 & 04 £ 04 & 04
2o2 £02 202 £02
g0 g 0 £ 0 g0
&~ NC miR21 & NC  miR-21 ~ NC  miR-21 &~ NC  miR-21
©
In HEK293T cells In HeLa cells
NC  miR-21 NC miR-21 NC miR-21 NC  miR-21
PTEN ‘e s’ TPMI e e PTEN '.’. TPM1 _—
NC IG NC IG NC IG NC IG

TPM1

PTEN —— —

GAPDH e e GAPDH s wmme

PTEN —— msm—  TDM|

GAPDH - GAPDH

Fig. 1 MicroRNA-21 targets the PTEN and TPM1 mRNAs and regulates their protein expression
(a) Predicted miR-21 binding sites located in the 3' UTRs of the human PTEN and TPM1 mRNAs. (b) Quantitative RT-PCR analysis of PTEN and
TPM1 mRNA expression in HEK293T and HeLa cells at 48 h after transfection with miR-21 mimic. Expression of PTEN and TPM1 were normalized
to the internal control GAPDH. (c) Western blot analysis of PTEN and TPM1 protein expression in HEK293T and HeLa cells transfected with miR-21

mimic or miR-21 inhibitor. NC, negative control; miR-21, miR-21 mimic; IG, inhibition group (miR-21 inhibitor).

2.2 miR-21 /& PTEN #1 TPM1 mRNA P&f#
WA IRIE, K EB 4> miRNA HA 8Kk 5
W, HARE MEREee ), FRATTAE HEK293T 4f fig
HeLa 2 g £ M miR-21 /93 % . HEK293T FlI
HeLa A8 fh T 12 FLAR, 7R 24 h 5, AN
2R 18 % D (10 mg/L) 1l 40 a5 5%, 43 S WA Ee 47 i
B 5 ANFIA S (0. 4. 8. 12, 24 h) 41 i =

RNA, 4N OGEE TR RNA WEE, ZRiEHE i
VKA RNA Fi&, SRJE3HT e, BE a8 s
IR 52 )t € B PCR $E AR M 2 Fh 48 i & A~ I [8] £
miR-21 7KV (/& 2a). LI REIR, 782 Maif
N, miR-21 B LR T 24 h, miR-21 fasE Pt
o, XU T — P S miR-21 X R SE AT
fic 48 mRNA PTEN #1 TPM1 & & 1t () 5 i i),

w2
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miR-21 F B F2E Mt S8 25 FL il s 52

7 HEK293T Al HeLa 40 iy *F % 4+ miR-21
mimic 1 NC, [A] i f F 2 B 2% D(10 mg/L) 1
YL s, WO S AN SR YIS 04 4. 8. 12,
24 h)4H ffd = RNA, 1%E 5 BRI RNA 56 8 4
8RR RNA SR R, R 5IKM cDNA
J&i» Ad S 9% 0% 2 B PCR K Wl 45 4 NC 4l 5
miR-21 mimic 21 HEK293T 4H i #1 HeLa 41 g % />

(a) HEK293T

oo o ==
o vk oo

Relative miR-21 expression
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Relative PTEN expression
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> 04t
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i) 55 PTEN A1 TPM1 7K-F (& 2b);  [RIS7E 2 Fht
iS04 ) ] A5 9E miR-21 2 mRNA VASN [#)7K
F(E 20). RIRGERRIL, E 2 Fham, AT
SR ZH, Pt miR-21 mimic 40 PTEN 1 TPM1 1]
W BN JE, PTEN F1 TPMI F R4 s R . 2%
¥om, HE5¢ 4 UK #% mRNA PTEN 1 TPMI 5
miR-21 454 J5, miR-21 RS R2 I E A1) RNA &
SENE, I H A )
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Fig. 2 MicroRNA-21 accelerates PTEN and TPM1 mRNA decay
(a) Real-time PCR analysis of the half-life of miR-21 in HEK293T and HeLa cells treated with actinomycin D. Relative levels at 0 h were normalized to
1. U6 snRNA served as an internal miRNA control. (b) Quantitative RT-PCR analysis of the half-lives of PTEN and TPM1 mRNAs in HEK293T and

HeLa cells transfected with miR-21 mimic (50 nmol/L) then treated with actinomycin D (10 mg/L). Cells were harvested at five time points, and total
RNA was isolated and reverse transcribed. (¢) Quantitative RT-PCR analysis of the half-life of VASN mRNA in HEK293T and HeLa cells. GAPDH

mRNA was used as a normalization control for mRNAs. NC, negative control; miR-21, miR-21 mimic. ¢ —«: NC; 8—m: miR-21.
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N7 E A ST HAE SE miR-21 BEWS INIE PTEN  /KF (K 3). LW 4 R E IR, M5 HEA,

A TPMI & fi#, HEK293T 48 i F1 HeLa 2 i %%
%% 50 pmol miR-21 mimic 24 h, 2R 5% %% 100 pmol
miR-21 inhibitor 1 NC, [F]i}f# FH 52k B 2 D #lii]
O B B% s, UCHL S AN B DA 440 i A RNA,
qRT-PCR A Wl 9 Foh 40 A 5 > B[] 50 PTEN Al TPM1

HEK293T

oL Qo ==
S-S
—

Relative PTEN expression
(=)

t/h
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0 4 8 12 24
t/h

miR-21 inhibitor f¢ % %4 PTEN 1 TPM1 K3
B, sEhneATr AR e .

bR S8 45 SRR SEAE HEK293T A HelLa 40 i
H, miR-21 f8 8% I H 9E 58 4 UL AC 2 mRNA
PTEN £ TPM1 )[4 f#.
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o
=
S
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02r
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t/h
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04+
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t/h

Fig. 3 MicroRNA-21 inhibitor attenuates PTEN and TPM1 mRNA decay
HEK?293T and HeLa cells were transfected with 50 nmol/L miR-21 mimic, incubated for 24 h, transfected with 100 nmol/L miR-21 inhibitor and treated

with actinomycin D (10 mg/L). Cells were harvested at five time points, and total RNA was isolated and reverse transcribed. Quantitative real-time PCR
analysis was used to measure the half-lives of the PTEN and TPM1 mRNAs. NC, negative control; Anti-miR-21, miR-21 inhibitor. ¢ —& : NC; 8 —m :

Anti-miR-21.

2.3 LncRNA-GASS 1#35& PTEN #1 TPM1 mRNA
REM

BT 72 B IncRNA BEWE1FE N miRNA 4 I
) “o> T4 WU miRNA, M40 miRNA
TR R . A iRIE, IncRNA-GASS fE
B E 8 miR-21 FIRAR “orFilgan” . Hik, &
fITAT 5 UL IncRNA-GASS £ miR-21 “ /3 Fifg 41~
AT, I InRNA-GASS fE5IH i I miR-21 “ 4y
TSR ThAE S miR-21 JE5E & LA EE mRNA
e, EWERE%2HT, IncRNA- GASS %
miR-21 M) 45 & 47 (B 4a); K & 58 % IncRNA-
GAS5 %35 i ki, HEK293T A1 HeLa 4 fifd %% 4x
0.5 pg pcDNA6-GAS5, qRT-PCR #illl IncRNA-GASS
R (K 4b).

AT R 7 IncRNA-GASS %} PTEN #iI TPM1
mRNA &5 PERIS2 0, HEK293T 41 g f1 HeLa %%
4L 0.5 g pcDNAG6-GASS i RiA ik, %Kik 24 h

Ja, R & D ff 4 e, Wil 5 ANm
1) A5 A 20 M 50 RNA, qRT-PCR K I 45 et 40 Jf - A
i [d] & PTEN #1 TPM1 ) mRNA 7K (& 4c). 45
HREIR, fF HEK293T Ml HeLa Wi % ik IncRNA-
GAS5 #EK T PTEN Al TPMI1 fEZEH], BhoR 7 E
i1 RNA Fase k.
2.4 IncRNA-GASS5 B33 5 miR-21 E#EHEEEH
20 PTEN #1 TPM1 mRNA B2 E M

4 miRNA Fl mRNA 2 [AIFE KT 6 ANkt
Bt iR 5 A VS AL T B3 30 mRNA FIUTER R,
1M H 14> mRNA "] GE# £ > miRNA 5, 14
miRNA SCA] DUBE ] 22 4> mRNA2, S 7 E Sz 8.
fITHI 38, IncRNA-GASS 4% miR-21 FE58 4 ILAD
mRNA JEil i H miR-21 ) “ o FiF4s” M1ER,
9L IncRNA-GAS5 ZEH: PTEN A1 TPM1 mRNA H]
R A EE T 5 miR-21 H B A HAF &
A E
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(@)
GAS5 5 ACAGGCAUUAGACAGA-AAGCUG ¥
Hsa-miR-21 3 AGUUGUAGUCAGACUAUUCGAU s’
()
HEK293T HeLa
§e00f —F— 5 uof  ———
% 500 g 120}
= 400 g 100¢
" v 80f
@ 300 5
¢ el
0 200 2 40}
£ 100¢ £ 20}
g 0 £ 0
NC  pcDNA6-GASS NC  pcDNA6-GAS5
©
HEK293T HEK293T
g 12} g 1.2t
‘2 g
g 1.0} 2 1.00
a. =
%08 708t
é 0.6 S 061
& 041 E 04t
> (9]
g 0.2} é 02}
é’ 0 1 . . < ol ) ) ) .
0 4 8 12 24 ~ 0 4 8 12 24
t/h
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% 0.8} 5 0.8t
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3 ol - - 5 0= . :
0 4 8 12 24 = 0 4 8 12 24
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Fig. 4 GASS increases the stability of PTEN and TPM1 mRNAs
(a) Predicted miR-21 binding sites within IncRNA-GASS. (b) HEK293T and HeLa cells were transfected with pcDNA6 or pcDNA6-GASS, and GASS
mRNA expression was quantified by qRT-PCR at 48 h. GAPDH mRNA was used as a normalization control for mRNAs. (¢) HEK293T and HeLa cells
were transfected with pcDNA6-GASS or pcDNAG6 for 24 h, then treated with actinomycin D (10 mg/L). Total RNA was isolated at five time points and
qRT-PCR was performed to measure the half-lives of the PTEN and TPM1 mRNAs. NC, pdDNA6; GASS, pcDNA6-GASS. *P < 0.05 are considered

statistically significant.  —e: NC(pcDNAG6); m—m : GASS.

N T EE 0B miR-21 7E IR A T i
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Fig. 5 Overexpressing GASS and blocking miR-21 does not significantly affect PTEN and TPM1 mRNA stability
HEK?293T and HeLa cells were co-transfected with pcDNA6 or pcDNA6-GASS and miR-21 inhibitor, cultured for 24 h, then cells were treated with
actinomycin D (10 mg/L). Total RNA was isolated at five time points and gRT-PCR was performed to quantify the half-lives of the PTEN and TPM1
mRNAs. NC, pcDNA6 and miR-21 inhibitor; GAS5, pcDNA6-GASS5 and miR-21 inhibitor. ¢ —e: NC; m—m : GASS.
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LncRNA-GASS Inhibits Decay of microRNA-21
Imperfect Complementary Target mRNAs"

ZHENG Wei, DONG lJie, L1 Shao-Hua, DING Hong-Mei, LI Hui, HUANG Ai-Xue, XIA Wei,

BAI Chen-Jun, GUO Xiao-Hua, LI Da, GENG lJie, LI Jie”, SHAO Ning-Sheng"
(Institute of Basic Medical Sciences, Academy of Military Medical Sciences, Beijing 100850, China)

Abstract LncRNA-GASS5 can act as a “sponge” for microRNA-21 (miR-21) by competitively sequestering
miR-21 from binding target mRNAs. Moreover, miR-21 directly regulates PTEN and TPM1 yiq imperfect
complementary target base pairing. We confirmed miR-21 regulates PTEN and TPM1 protein expression without
significantly affecting PTEN and TPM1 mRNA expression »ia imperfect complementary target binding in
HEK293T and HeLa cells. Furthermore, Overexpressing miR-21 could significantly shorten half-lives of PTEN
and TPM1, miR-21 enhanced PTEN and TPMI decay. Cells were transfected with IncRNA-GASS expression
vector, we found IncRNA-GASS5 competitively bound miR-21 and increased the half-lives of PTEN and TPMI.
Besides, miR-21 bound with IncRNA-GASS5 could lead rapid decay of IncRNA-GASS. This study indicates
IncRNA-GASS5 functions as a miR-21 “ sponge” that inhibits mRNA degradation of the miR-21 imperfect
complementary targets PTEN and TPMI, and miR-21 also could regulate IncRNA-GASS5 stability by base
pairing. Further exploration of the mechanisms may improve our understanding of the IncRNA-miRNA-mRNA

sophisticated regulatory feedback loop.
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