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The Expression of LINC00342/miR-505-3p/PGK1 Gene Expression in Breast
Cancer Patients with Tumor Metastasis and Its Influence

on Cell Biological Characteristics

GUO Yingye*
(School of Basic Medicine, Jiangxi Medical College, Shangrao 334000, China)

Abstract  Long non-coding RNA LINC00342 has been shown to be involved in important biological func-
tions in a variety of cancers. However, the role and mechanism of LINC00342 in breast cancer remain unclear.
This study selected 28 paired tumor tissue and adjacent normal tissue from breast cancer patients, as well as breast
cancer cells and normal breast epithelial cells. The expressions of LINC00342, miR-505-3p, PGK! (phosphoglyc-
erate kinase 1) mRNA were detected by qRT-PCR. The protein expression of PGK1 was detecetd by Western blot.
The breast cancer MCF-7 cells were divided into NC group (blank), si-LINC00342 group (transfected with si-
LINC00342), si-NC group (transfected with si-NC), miR-505-3p group (transfected with miR-505-3p mimic), miR-
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NC group (transfected with miR-NC), si-PGK1 group (transfected with si-PGK1), si-NC group (transfected with
si-NC), si-LINC00342+pcDNA-PGK1 group (simultaneous transfection with si-LINC00342 and pcDNA-PGK1),
si-LINC00342-+pcDNA group (simultaneous transfection with si-LINC00342 and pcDNA). Western blot was used
to detect the expression of PGK1, MMP2 (matrix metalloprotease 2), and MMP9 protein. The MTT method was
implemented to monitor the cell proliferation ability, and the Transwell method was employed to assess the number
of cell migration and invasion. The dual luciferase activity assay detects the targeted binding between miR-505-3p,
LINCO00342 and PGK1. The results showed that LINC00342, PGKI mRNA, and PGK1 protein were significantly
up-regulated in breast cancer tissues and cells, while miR-505-3p was significantly down-regulated. LINC00342
interference, miR-505-3p overexpression or PGK1 knockdown could inhibit the proliferation, migration, invasion,
and the expression of MMP2 and MMP9 proteins in breast cancer cells. In addition, LINC00342 can directly tar-
get miR-505-3p to regulate the expression of PGK1, and high expression of PGK1 can reverse the inhibitory effect
of low expression of LINC00342 on the proliferation, migration, and invasion of MCF-7. This study suggests that
interference with the expression of LINC00342 may regulate the expression of PGK1 by targeting miR-505-3p to

inhibit the proliferation, migration, and invasion of breast cancer cells.

Keywords

TR A2 A T TR oM S W e e R
K 5% JF 4w i RN A (long non-coding RNA, IncRNA)F!
i /NRNA (microRNA, miRNA/miR )& T 4F 3k 5 FI|
FN BT 2 RE R AH RS RNAP . IncRNAK
FERB I 200 MZ IR, CAE NFSIAE R A B 5
AN TTZ FAEY TR, miRNASE & K 21224 %
HER I /NRNAKL 34, T8 I mRINA P fife 55 59 128 17 il
TR SR JG PR AT 2 R R IED . PE4RIE, IncRNATE N3
4 N IFRRNA (competing endogenous RNA, ceRNA)
R AEVEH, 54 miRNADATERE SR 5 7K B SR
1) 2 IEM, LINC00342 /& — Fh 4 F 4% . k2q11.1
B B IneRNA, 75 B R, 2L & R LS B
Jpge U B LIUSE O4iGE , LINC003427E %2 L1
ER PR SOR AR, LINC00342 13 22 1K AJ Ji i i &
SR AT AR 1) PN B 440 P PR 3 B R e D LR T S — TR
FUR I, LINCO03427E 25 i M de 4l 23 b Rk, Hom
FIE KV 5 245 1 e B A R B A 0%, 1
LINCO00342 nJ 111l £ i it e 4 B A2 P 2 PED . 4%
M, LINCO0342 (1) 2 35 FH Ty REAE FLIE HATH AR AR A1 6

miR-505-3p7E FLARJE AL 2R i R PR R IE
H miR-505-3pfiL ik 4H & 1) A A7 2K T miR-505-
prRIAAEF ., Ak, miR-505-3p A I MDA-
MB-23 13458 . L8 1228, Rt Tl BERR H i
P I 1(phosphoglycerate kinase 1, PGKI) mRNA
KT S UE S AL e . B R
B SR BN R TS A OGN, SRR,

breast cancer; proliferation; metastasis; LINC00342; miR-505-3p; PGK1

PGK 1 {ImRNAFIEE [ 315 7K P15 5 Flhilfe g BE 2 Y
(LR 3y B, FET)RE b, PGKIRIA MR
T FUIRE A B AR 2R T R A A A i
FEI, {HLINCO003427E FL s Hh 1) 2 18 1 Bl A VE 4
MU E 75 5 miR-505-3p/PGK 16 ¢, HATIANE % .
AW 72 5T XLINC00342/miR-505-3p/PGK 1 £ L, i
ST IR e A% Hh (1 20 AKX A i A ) 5 R M ) 5
M HEAT ER 0, DUAAE 23 F/KF B3 & LR A (5

it o

1 MRS E

285 FL e FRE R AL R RS AH 4RI T
s 55 H AUk BT R 5 M S B R R — IR
PR Fi 4 H B2 I FUE B . BTl s oA
BEAE s, S ml R B2 2 AR T, AEEMR .
Bt e 2L 2R R FLUC R ) IE 5 AR A F R DB i or
RIS AR - A7 /E—80 CCLASRENRNAFIEE . AT /7
RIS LR — B R bt B 2
RS AL EE S 1£1C2022041). Fifs B
IR F RIS E G FR= .

FLIRTE 41l &2 (MCF-7. T47D. BT549), 1E
W LR b Rz 41 IMCF-10A 0 H VR YT 52 i A 40 2E
VIR A BR A 7] 5 #E1H LINC00342 51 PGK 1 /N T
P RNA(si-LINC00342. si-PGK1), %% [H [F %] 1 si-
NC. miR-505-3pf AL F1 4011 7] (anti-miR-505-3p),
% E B M6} i miR-NC/anti-miR-NC, PGK 1 /it # ik



Fi% it LINC00342/miR-505-3p/PGK 13 [KI 75 FL i i3 I Rg i 7 v 1) 308 L RORT 240 L A 4~ e M ) s i) 195

#H ARpcDNA-PGK 1, I K 1A 7 AR pc DNAE H )M
B A W AR AT R 2 )5 BERE I (methyl thiazolyl tet-
razolium, MTT)I H 3% [F Sigma-AldrichA & ; PGK 147t
A B4 & B 8% (matrix metalloprotease, MMP)2
Prfk. MMPOBLAR. L EHi b —Hihl B 3 E Abcam
/5 F); ECL Western blotfc 47 TaqMani¥fi % 5% i 571 &
5 § ThermoFisher Scientific/A 7]; psiCHECK A4, %
W ER Bl 2 AR I 2R 4 B 25 [E Promega /s 7 ;
SYBR Green Master MixJ [ 25 [E Bio-Rad 2\ 7] .
1.1 AR5 a4E

MCEF-7. T47D. BT549. MCE-10Ai il 51
AN 786 10%J6 4 13 i) Dulbeccol K Eagle:s ##
% (Dulbecco’s Modified Eagle’s Medium, DMEM)
T37 °C 5% CO% M N7 ¥ FL IR 40 g
MCF-773 ANCHL (5 1)+ si-LINC0034241 (4 4 si-
LINC00342). si-NCZH (#% %tsi-NC). miR-505-3p2H (¥4
B miR-505-3ptfl 4 ) miR-NCH (% % miR-NC).
si-PGK 140 (44 si-PGK 1) si-NCZH (7% 44 5i-NC). si-
LINC00342+pcDNA-PGK 1 4 ([F] i} #% %4si-LINC00342
5 pcDNA-PGK1). si-LINC00342+pcDNAZH ([&] A
YL si-LINC00342 5 pcDNA). si-LINC00342+anti-
miR-NCZH ([F] % 4 si-LINC00342 fl anti-miR-NC)
H1'si-LINC00342+anti-miR-505-3pZH ([7] i #4 4 si-
LINC00342flanti-miR-505-3p). 4L, M
Invitrogen[t] # /E F M, 18 id Lipofectamine 20003 17
IREY . TERE YL S48 WISGRANNE, FH T LA RHT 5T .
1.2 qRT-PCR#M LINC00342. miR-505-3p.
PGK1 mRNAKIFRIEIER

{5 FH Trizoliak 771 M\ FL M 8 41 21, 4H i & 43
2 RNA. i FINanoDrop ND-200043 )6 Y & i 16
TRNA FE A58 B M, ff H TagqMani¥ £ 5% 1€ 57
B SR ARNA(L pg). W5 %7 V)M R0, i
1% S B PCRAL AR . SYBR Green Master MixiR 7] &
HATPCRI M. BIIEM R Box. WIEXIE
GAPDH(mRNA)E, U6(miRNA). %2 22581k
LINC00342. miR-505-3p. PGKI mRNAZIX.
1.3 Western blot/&;I/PGK1., MMP2FIMMP9ZE
BEIRIEER

{5 FHRIPA % i 22 1 VRS2 AL IR de 2L 21 %6 #%
P RYIM R R E A . BEESO pg) LR FISDS-
PAGE I, Bk 5 % # BIPVDEK . FH 5% g 24 4
37 °CH 130 minf5, ¥ M5 —Hi[(PGKIPUIA R LL

#11:1 000 MMP2HTAAFFE LB 1:1 000, MMPYHL
PRH B LB 121 0001 B-AL 3l 2 (1 (B-actin) bt 14 7 B
EEf11:1 000)]7E4 °CF % & i & - B Tris-H: i 20
G2 MR ER3IR, ARG 5 Zhu(F B EE411:10 000)7E
FIFEEE 1 h, SRS ] Tris-M: iR 2058 i e 153K o
% i, [ ECL Western blot/i£#)7& 7%, Quantity One
AT s E 2
1.4 MTTE N 40 ETE gE

W B Y L B 40 BEMCE-7(4x 10343 7 2196 5L
B H137 °CHFE 48 him, BMTTIIN AR 1 -4k 250
H2 he 25 EIBOFMN — B LA AR~ . B ),
ST ARSI B 3 K AR 490 nAb W ' B (D) H
1.5 TranswelCE#& NIRRT R FIEEH =

W B e L e 4 RIMCF-7 28 58 B 7 76 TG I i
DMEMH, FHN B A8 umfL1Z Transwell = ) _L 8 3E
ITIER I E, BUBRN A Matrigel () = R 4712 &
W5 . AR, £~ AR R 10%6 4 i1 FIDMEM
TR, 37 °C. 5% COMMF B48 hg, HiT B o 28 1
YRS 22 IH, FH4% 2% 5 S = i [ 52 30 min, JF
0.1%%5 f 5 4L 130 min. £t )5, 18 A Olympus & il 58
X BEALIZE B = AT HEAT BRGNS A
1.6 R REGTE AN

T starbase M & Bl LINC00342 1 miR-505-
3p~ PGKIMImiR-505-3p 2 [E 47 {EFE1E 245 A 1, IF
TE 25 6 AL s N 3E AT AR DLk AT X% 6 21 I 4R
ORI . K LINC003428% PGK 1-3'UTR- 84 7Y
(WT)/RA AL (MUT) b % 34 A\ 2] psiCHECK # {4
o B FURE A MCF-7 L 1x10°4 B0 B A 8
24U H . 24 hiF, ¥ miR-505-3p 44 5k miR-NC
5 LINC00342-WT/MUT# A 5{ PGK1-3'UTR-WT/
MUT#i44 3L 5 e X MCF-740 1. {5 F XU ) 25 Tl
R FE AT R G248 hG e e REHE . 5
A, 1F 3L R 4 FEMCF-7 [ i % %tsi-LINC00342
5 anti-miR-NC, si-LINC00342 5 anti-miR-505-3p,
23 HAC N si-LINC00342+anti-miR-NC#4l . si-
LINC00342+anti-miR-505-3p41, 48 h5 #R #i51.3711.4
FITid J5 A MmiR-505-3p. PGK 145 AR IA I -
1.7 GtZEoH

It SPSS 22,0847 40 A, I LA 35 {E+
PE 2 Gots) 7 o I SR ST AR A S B 3E AT W 4L 1) 22
SO, BRI R T 22 W EAT 2 IR S0 #T, SNK-gAG 56
HHTHIAZ E3Hr. P<0.05NZEFA S L.



196

BRI

2 #R
2.1 ARBEEMEEZHELHLINC00342,
miR-505-3p. PGKI1RIFRILIF R

28151 LR e B 41 41 HLINC00342. miR-
505-3p. PGK1 mRNAFIPGK 1K [ %% &4y 5 Lo i
FH MG N Z1.3615% . Bk £932%. 19 0 £90.891i
FEE 290,71 6%, HLFL MR 835 0 s i 7 4 41
LINC00342. miR-505-3p. PGKI mRNAFIPGK1 &
IR 5 7 0l P L 2338 290,255« 982> 2154%
20,2445 F13E 1 £90.3345(P<0.05)(K1).
2.2 FEAIRFEMAZR S, LINC00342, miR-505-
3p. PGKIHIFRIXIER

AR 40 M 22 MCF-7. T47D. BT549t
LINCO003423%5% &35 15 FLAR - B2 41 IMCF-10A,

miR-505-3p7 1A &1k T MCF-10A41 ), PGKI mRNA
FIPGK 12K [ 2614 B i T MCFE-10A 40 (P<0.05)(1412) .
W22 T B 3 TROMCF-TA U HEA T 5 85256
2.3 LINCO003421f 5= 1A XIMCF-7%L BR 72 £ A 1
. TRFMRENZI

fE MCF-740 f h K % IE LINC00342, si-
LINC003424H LINC00342. MMP2. MMP9ZE [ ]
FILEHNCAAK, difuIbsERe /1. TR AR 224
B EENCALIK(P<0.05), (HIX SR FRTEsI-NCA 5
NCHLH]JCBH &3 8(P>0.05)(K13) .
2.4 miR-505-3p= FIA XTMCF-7%L BR 2 4 fe 1
. TRFERENE

FEMCF-741 g #, 5miR-NC41 41 tt, miR-505-
3pZH AmiR-505-3p A &N, MMP2. MMP9:E A

(A) (B) ©)
= —_—
£ 45 5 157 4 .
g - . s * = -
= 3 N Y & o3 o =2 34
5 s 5 104 ._%: M KB « .
q . H . a L b4 B 8 oo
§ 2 = . 4 g gi 2 ugs B
Z . o 0.5 - 5z
° 1 li* g N £ 11 ’?"
& 0 T T T E 0 T T T 0 T T T
R & R ga %\\@ R R R &
&_j‘v _-Qg% "&'\%% _-&,% o &% & oS LS
S $ $ > $ § ° $° >
& & & $ & & & &
& S kS IS & N N
& %{8‘\ & é\’b\\ o‘qy \Q;oo
&0@ §\z:\fzr &0@ @@@ &‘\"& V\@@%
1.5 #
- sder
S 5 . " oot
172} - 3% o
28 T
E)
R
=5 0.5
& g 2
0 T T T
< o <
N N N
‘.&,% &‘5 &g
Y s S
& s &
& & S
> g
< X
9 B
QQQ x>

A: qQRT-PCREIILINC00342 % 1%; B: qRT-PCRK MmiR-505-3p#i%; C: qRT-PCRAGIMPGKI mRNA K ik; D: Western bloths lIPGK 1 25 4 () %35 1

Mo *P<0.05, 53855 44 LA *P<0.05, SR 4L .

A: the expression of LINC00342 was detected by qRT-PCR; B: the expression of miR-505-3p was detected by qRT-PCR; C: PGKI mRNA expression
was detected by qRT-PCR; D: the expression of PGK1 protein was detected by Western blot. *P<0.05 compared with tumor adjacent tissue; "P<0.05

compared with tumor tissue.

Bl 7EILIRRE S EMELE R AL FLINC00342, miR-505-3p. PGK1KIAIFER
Fig.1 Expression of LINC00342, miR-505-3p and PGKI1 in metastatic tissues of breast cancer patients
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A: the expression of LINC00342 was detected by qRT-PCR; B: the expression of miR-505-3p was detected by qRT-PCR; C: PGKI mRNA expression
was detected by qRT-PCR; D: the expression of PGK1 protein was detected by Western blot. *P<0.05 compared with MCF-10A group.

E2 7EFLIREMAA TP LINC00342, miR-505-3p. PGKI1HIFRIEIERL

Fig.2 Expression of LINC00342, miR-505-3p and PGKI1 in breast cancer cell lines
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A: qQRT-PCRAGMILINC0034243%; B: Western bloths IMMP2 HIMMPO £ (A 1463k ; C: MTTYEKGINAH MU A8 77; D E: Transwel VA 2 il 1T
BAZ e . *P<0.05, 5NCALLLE.
A: the expression of LINC00342 was detected by gqRT-PCR; B: the expressions of MMP2 and MMP9 proteins were detected by Western blot; C: MTT assay
was used to detect cell proliferation; D,E: Transwell method was used to detect the number of cell migration and invasion. *P<0.05 compared with NC group.
El3 FHLINC003425RE3TMCF-75L AR AHAIETE . EBAREMNI
Fig.3 The effect of knockdown of LINC00342 on proliferation, migration and invasion of MCF-7 breast cancer cells
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A: qRT-PCREIMImiR-505-3pi%; B: Western blothlIMMP2RIMMPOZ [ 1) #5E; C: MTTVEA AN I FEGE /J; Dy E: TranswellVZ A6 4 T
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A: the expression of miR-505-3p was detected by qRT-PCR; B: the protein expressions of MMP2 and MMP9 were detected by Western blot; C: MTT
assay was used to detect cell proliferation; D,E: Transwell was used to detect the number of cell migration and invasion. *P<0.05 compared with miR-

NC group.

&4 miR-505-3p/= RIAXTMCF-7ZL AR 2 40piEsE . ERMREEN
Fig.4 The effect of overexpression of miR-505-3p on proliferation, migration and invasion of MCF-7 breast cancer cells
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A: the protein expressions of PGK1, MMP2 and MMP9 were detected by Western blot; B: MTT assay was used to detect cell proliferation; C,D: Tran-
swell method was used to detect the number of cell migration and invasion. *P<0.05 compared with si-NC group.
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Fig.5 The effect of knockdown of LINC00342 on proliferation, migration and invasion of MCF-7 breast cancer cells
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MiF1 qRT-PCR3 #1575
Supplemental table 1 qRT-PCR primer sequences

4. F FE3I(5—3)

Name Sequence (5'—3")
LINCO00342 forward primer GGA GGG ACC CAG ATAA
LINCO00342 reverse primer TTGTTC CTTCCGTTTT

PGK1 forward primer
PGK]1 reverse primer
GAPDH forward primer
GAPDH reverse primer
miR-505-3p forward primer
miR-505-3p reverse primer
U6 forward primer

U6 reverse primer

AAC CAG AGG ATT AAG GCT GC

GCC TACACA GTC CTT CAA GA
ACAACTTTG GTATCG TGG AAG G
GCCATCACG CCACAGTITC

CGC GGATCC CAG ACT CCC AGC AAT CAC
CCG GAATTC GCAGTATTC CCCACCATITT
TGC GGG TGC TCG CTT CGG CAG C

GTG CAG GGT CCGAGG T




