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Abstract: Objective  To investigate the effects of long non — coding
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RNA (IncRNA) MAGII - IT1 on the proliferation, invasion, migration and epithelial mesenchymal transformation
(EMT) of breast cancer cells by regulating the miR — 485 —5p/actin gamma 1 (ACTG1) axis. Methods HCC1937
cells were cultured in vitro and randomly divided into control, si — MAGI1 - IT1, miR - 485 - 5p mimics, negative
cotransfection and positive cotransfection groups. Control group was cultured normally without transfection;si — MAGI1 —1T1
group was transfected with si — MAGI1 — IT1; miR — 485 — 5p mimics group was transfected with miR —485 — 5p mimics ;
negative cotransfection group was transfected with si — NC and NC — miR — 485 — 5p; positive cotransfection group was
given si — MAGI1 — IT1 and miR — 485 — Sp inhibitor combined transfection. Cell proliferation was detected by cell
counting kit — 8 method, cell migration was detected by cell scratch assay, cell invasion was detected by Transwell
assay,and expression levels of IncRNA MAGI1 - IT1, miR — 485 - 5p and ACTG1 were detected by real — time
fluorescence quantitative polymerase chain reaction method. The expression of proliferation and EMT — related proteins
were detected by immunohistochemical staining. Results  The cell activities ( optical density ) of the control,
si — MAGI1 —IT1,miR - 485 - 5p mimics, negative cotransfection and positive cotransfection groups were 0. 89 £0. 12,
0.36 £ 0.05,0.32 £ 0.03,0.8 +0.10 and 0.85 + 0.11; the migration rates were (91.82 = 11.13)%,
(38.40 £7.64)% ,(33.17 £+6.03)% ,(92.43 £10.87)% and (86.10 = 10.76) % ; the number of invasions was
296. 50 £23.48,93. 00 £17.36,76. 50 +15.01,302. 50 £25. 32 and 269. 00 +24. 92 ;the relative expression levels of
IncRNA MAGI1 - IT1 were 0.98 +0.11,0.29 +0.06,0.96 +0.10,1.00 + 0. 12 and 0.30 +0. 07 ; the relative
expression levels of miR —485 —5p were 0.99 £0.13,2.12 £0.16,2.20 £0. 18,0.98 £0. 15 and 1. 04 0. 16; the
relative expression levels of ACTG1 were 1.01 £0.12,0.34 +0.05,0.31 +£0.07,1.02 £0. 14 and 0.97 £0. 11 ; the
positive expression levels of proliferating cell nuclear antigen ( optical density) were 1.65 +0.16,0.53 +0.12,
0.45+0.08,1.64 £0.14 and 1.60 0. 17; the positive expression levels of Cyclin DI ( optical density) were
1.53£0.15,0.46 +0.11,0.40 £0.06,1.52 = 0. 14 and 1.48 + 0. 13; the positive expression levels of Vimentin
(optical density) were 1.49 +0. 14,0. 45 +0.07,0.39 +0. 06,1. 50 +0. 12 and 1. 45 +0. 13 ,respectively. The above
indexes in the si — MAGI1 —IT1 group were compared with the control group,the above indexes in the miR —485 —5p
mimics group (except IncRNA MAGI1 —IT1) were compared with the control group,the above indexes in the positive
cotransfection group (except IncRNA MAGI1 — IT1) were compared with the si — MAGI1 - IT1 group, the differences
Knockdown of IncRNA MAGI1 - IT1 can reduce the

expression of ACTG1 by up — regulating miR — 485 — 5p, thereby inhibiting the proliferation, migration, invasion and

were statistically significant (all P < 0.05). Conclusion

EMT of breast cancer cells.
Key words: long non — coding RNA MAGI1 - IT1; miR — 485 - 5p/actin gamma 1 ; breast cancer; proliferation;

invasion ; migration
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YeHEfE, si — MAGIL - IT1 41 fl miR — 485 — 5p mimics
15354 si — MAGIT — IT1 miR — 485 —5p mimics §5 Y%

2| HCC1937 21 M P B M e YL 4% s0 — NC Al
NC - miR —485 - 5pBf:- & e 5] HCC1937 4 il P4 5 FH
PRI Y % si — MAGIL — IT1 Fll miR — 485 - 5p
inhibitor LA YL 5] HCC1937 4B . ¥4 24 h 5,
W25 L A MR A T )5 2 S
2.4 RT -qPCR #:i|& 48 HCC1937 ZRf s IncRNA
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3ANAL,HEFR 24 h 5 HEAT I E O 3% H, 0,0 7,
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—Ht, SR Hi S A ARSI R & T A S Y 2P SR AT
PR EE 0, i T e AL Y 0 B T AR S E =
&40 M Yt 5 J5 PCNA. Cyclin D1, Vimentin 5
E — cadherin fH 250 % A
2.9 MK AEMIRE LRWIELEEZIER"

BOO AR K HCC1937 2 i, F Rl 7 24 FLAR
o B M Rl G R R T0% I, BEML 2> A 8 4. K
WT - miR —485 —5p MUT — miR - 485 - 5p 43 5| Fl
pe = NC pe — MAGIT — IT1 Bf: 4% Y2 5] HCC1937 4
W, 3 ic 8 WT — miR — 485 — 5p + pc — NC 4.,
WT —miR -485 -5p + pc — MAGIl - IT1 4, MUT -
miR -485 - 5p + pc - NCZ{ il MUT — miR -485 - 5p +
pc — MAGIL - IT1 24 ; 6 WT - ACTG1 ,MUT - ACTG1
AT F NC — miR — 485 — 5p .miR — 485 — 5p mimics Bk
FHEGLE) HCC1937 AN, 70 50)ic 7 WT - ACTGL +
NC - miR —485 —5p 2 \WT - ACTGI + miR -485 -5p
mimics 24 MUT — ACTG1 + NC - miR -485 - 5p ZH 0l
MUT - ACTGI1 + miR —485 - 5p mimics 41, %Yt 24 h
S5 T i BRSO 2 T A5 e PRUAS 0 3 59) 4 1 B 5
D SR IEATHRAE , PRGBS ORI 25 25 20 1 8 356 3R
TitE AR 1
3 GitFAbE

i GraphPad Prism 8. 0 #fF A48t 0 b, 115
PR & £ 5 Ko, ZH A 22 S R R 7 2257
Br, H 1A Z 5 L] SNK - g Kk

# R

1 FFhéAparh IncRNA MAGI1 - IT1 .miR —485 - 5p
K ACTG1 mRNA FRixKFEHLLE

HCC1937 MDA — MB - 453 F1 Hs578T #H Jitg +p
miR —485 — SpAFHX} KK 1% MCF ~ 10A 4l fif] |2
SR IncRNA MAGI1 — IT1 1 ACTG1 mRNA AR %3
KK EEE MCF - 10A i 2. 25 T, fE4e 05 B2
FHAGI R L (¥ P <0.05), ZRILE L, K
1, HCC1937 41 IncRNA MAGI1 — IT1 F ACTGI
mRNAFIR R IE K- B iy, miR — 485 — S5p AR FRIEIK
VA A, iR HCC1937 A itAT e 22555
2 &8 HCC1937 #H Bt ImcRNA MAGI1 - IT1,
miR - 485 —5p K ACTG1 mRNA FRixEKFERIEL

XF IR 45 T IR 3 K5 9% 5 si — MAGIL — IT1 21 % 4
si —MAGI1 —IT1; miR - 485 — 5p mimics 2H %% 4
miR — 485 —5p mimics; [ P I fL Ye o FHFEYL 50 — NC

M NC — miR — 485 — 5p; P M 3 %% Yu o] 4t 45 Yo
si — MAGI1 — IT1Fll miR —485 —5p inhibitor,

W32 Frzn:si - MAGIL - IT1 41 5% R4 AH 1L,
Y omiR —485 - 5p A0 X K 38 K O B E T,
IncRNA MAGI1 — IT1H1 ACTG1 mRNA A%} 3k 7K -2y
B F K (H#IP <0.05) ;miR —485 —5p mimics 4] 5 %}
HELHAH L, A IncRNA MAGIT — IT1 AH X 3R 3K 7K P
ToREMEZER (P >0.05) ,miR —485 - 5p X IEIK
I T, ACTG1 mRNA AH X 38 38 7K °F- i 2 P AIG
(P <0.05) ; BAPEILEE Yo 2 19 T R 46 b 55 60 B4 AH
Lo, fESe 2 LR g = B L (¥ P >0.05);
FAPEIL e Y 40 5 si — MAGIL — IT1 440 Hb, 40 i o
IncRNA MAGI1 — IT1 FH %} 3 ik KV 6 i 1k 25 =
(P>0.05) ,miR — 485 — 5p #H X} ik 7K - i 2 FEAIK,
ACTG1 mRNA FHXFRIEAKN- B EF 5 (¥ P <0.05)

* 1 & Fpogn B o K 55 AR 40 5 RNA MAGHL - IT1
(IncRNA MAGI1 = IT1) .miR —485 —5p FYLEHE [ v1 (ACTG1)
mRNA FHXF IR L H (% £ 5)

Table 1
coding RNA MAGI1 - IT1 (IncRNA MAGI1 - IT1) ,miR — 485 - 5p
and ACTG1l mRNA in various cells (x +s)

Comparison of relative expression levels of long non —

IncRNA

Cell n miR —485 - 5p ACTG]
MAGI - IT1

MCF -10A 9 0.98x0.11 1.03 0. 14 0.99 +0.13

HCC1937 9 2.30+0.13* 0.27+0.07* 2.34x0.19*

MDA -MB-453 9  2.13+0.16" 0.35+0.08" 2.10+0.14"

Hs578T 9 1.92x0.10" 0.41+0.09* 1.85=%0.10"

Compared with MCF - 10A cell, * P <0. 05.

£2 KM eRNA MAGI - IT1  miR - 485 - 5p J&

ACTG1 mRNA R FIB KR LB (% £ 5)
Table 2  Comparison of the relative expression levels of lncRNA

MAGI1 —IT1 ,miR —485 —5p and ACTG1 mRNA in each group (x *s)

IncRNA

Group " MAGHL - IT1 miR —485 -5p ACTG1

Control 9 0.98+0.11 0.99+0.13  1.01=0.12

si-MAGI1 —IT1 9  0.29£0.06* 2.12+0.16* 0.34%0.05"
iR -485 -5

i P9 0.96+0.10 2.200.18* 0.31%0.07"
mimics

Negative 1.00+0.12  0.98+0.15  1.02+0.14
cotransfection

Positive
osttve 0.30£0.07* 1.04+0.16* 0.97 0. 11*

cotransfection

Control group: Normal culture, no transfection; si — MAGI1 - IT1 group:
Transfected with si — MAGI1 — IT1 ; miR — 485 - 5p mimics group: Trans-
fected with miR — 485 - 5p mimics; Negative cotransfection group:
Co — transfected with st — NC and NC — miR —485 - 5p; Positive cotransfection
group ; Co — transfected with si — MAGI1 — IT1 and miR —485 —5p inhibitor;
Compared with control group, * P <0. 05 ; Compared with si — MAGIL - IT1
group,*P <0. 05.
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P >0.05) ; PHM: L YL 20 B A s M AR VR B L% i
Fe AR MR 22 40 M0 K 55 si - MAGIL - IT1 4 i 3% T+
LIRS BRI A SRR (B P <0.05),
AR IE T R 3,
4 £ HCC1937 Hpaigsafn EMT 6 E 5 H RS
FirtER

si — MAGI1 - IT1 20 #1 miR — 485 — 5p mimics 2
i) PCNA ,Cyclin D1, Vimentin FH#: 353k K- (6%
{BL) F440 0} BR 2 g 2 %A%, E — cadherin BH 1 3635 /K
(OEREEE) B0 AL W 2Tt e g it2: B2 78
AGE R L (3 P <0.05) s BRI YL 20 1) PCNA |
Cyclin D1 Vimentin fil E — cadherin BH{4: 257K (58
AR YO B TC W 22 5 (¥ P >0.05) 5 [
PESEAEL YL 1) PCNA  Cyclin D1 Fl Vimentin FHPEZE 57K

Migration 0 h

Migration 24 h

Invasion

(e B (E) #% si - MAGIL - IT1 41 8 3 7+,
E — cadherinfHIEFFA K OGBS BEE) 3% si — MAGIL —ITI1
HEEPE RG22 E 22 R WA G 8 (3
P<0.05), 4 RILE 2 Fi5k 4,
5 HCC1937 4 ffi 1 IncRNA MAGI1 - IT1 X
miR —485 —5p .miR —485 —5p F1 ACTG1 B [EEA T X
IncRNA MAGIL ~IT1 5 miR 485 — S5p .miR — 485 - 5p
5 ACTGI [a)gs56v &, WE 3, WT — miR — 485 — 5p +
pc —NC 4 \WT - miR - 485 - 5p + pc — MAGI1 - IT1
20 MUT — miR - 485 — 5p + pc — NC 41 fl MUT —
miR —485 —5p + pc — MAGI1 — IT1 41 [ A % 5% 9% 2 il
WA 1,01 £0.12.0.32 £0.06.0. 99 +0. 14 F
1.02 £0. 11;WT - miR - 485 - 5p + pc - MAGI1 - IT1
HAPAHXZOE R B PEEL WT — miR —485 ~5p +pe — NC
H AL (P <0.05) ,MUT — miR —485 - 5p +pc — NC
2055 MUT - miR —485 —5p + pc — MAGIT — IT1 £ {9 AR
FOCRMHEIET BEME2E (P >0.05) . WT - ACTGI +
NC - miR - 485 — Sp 4. WT - ACTGI + miR — 485 — 5p
mimics Z{ MUT — ACTG1 + NC - miR - 485 - 5p ZH Fll

1 441 HCC1937 4iEnyE#s ( x40) Fl{222 (Transwell 525, x200) 154

Figure 1

Migration ( x40) and invasion (Transwell test, x200) of HCC1937 cells in each group

A Control group;B: si — MAGIl —IT1 group;C: miR —485 —5p mimics group;D: Negative cotransfection group;E: Positive cotransfection group.

R3A5ULHCC1937 4 AN IE P AR VST R G R AR AN IR HL R (£ 5)

Table 3 Comparison of cell activity,colony formation rate ,migration rate and number of invasion of HCC1937 cells in each group (x +s)

Group Cell activity (OD value) Colony formation rate ( % ) Migration rate (% ) Number of invasion (n)
Control 0.89 +0. 12 100. 00 +£0. 00 91.08 +11. 13 296.50 +23. 48

si — MAGII -1IT1 0.36 £0.05 " 47.50 £4.80 " 38.40 £7.64 " 93.00 £17.36 "
miR —485 —5p mimics 0.32+£0.03* 42.39 +3. 16" 33.17 £6.03 76.50 £15.01 *
Negative cotransfection 0.89 0. 10 103.70 +4. 32 92.34 £10. 87 302. 50 £25.32
Positive cotransfection 0.85+0.11* 94.90 £5. 45% 86.01 +10. 76" 269. 00 +24. 29*

Dose and n refer to table 2 ;0D : Optical density; Compared with control group, * P <0. 05 ; Compared with si = MAGII = IT1 group,*P <0. 05.
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PCNA

Cyclin D1

Vimentin

E-cadherin

cll i Dj i TR

2 SRR A RGN A5 4] HCC1937 4 i g A AN b B [ B Ak (EMT) FHOGHE 11 A FHAE AT 50 ( x 200)

Figure 2
tial transition (EMT) of HCC1937 cells in each group ( x200)

A - E refer to figure 1 ;PCNA ; Proliferating cell nuclear antigen.

Immunohistochemical staining was used to detect the positive expression of proteins related to proliferation and epithelial intersti-

Fz4 4 HCC1937 2 s e Fn EMT AH5C 8 H P28 K B3 B E) B HEE (x £ 5)

Table 4 Comparison of proliferation and positive expression of EMT - related protein ( optical density value) of HCC1937 cell in each

group (x *s)

Group PCNA Cyeclin D1 Vimentin E - cadherin
Control 1.65 £0. 16 1.53 £0. 15 1.49 £0. 14 0.33 +0.05
si — MAGI1 - 1T1 0.53+0.12" 0.46 +0.11* 0.45+0.07* 1.00 £0.09 *
miR - 485 —5p mimics 0.45+0.08 " 0.40 0. 06 * 0.39 +0.06 * 1.10 £0.13*
Negative cotransfection 1.64 £0. 14 1.52£0. 14 1.50 £0. 12 0.34 0. 06
Positive cotransfection 1.60 0. 17* 1.48 +0. 13" 1.45 0. 13" 0.36 +0.07*

Dose and n refer to table 2; Compared with control group, * P <0. 05 ; Compared with si — MAGI1 —IT1 group,*P <0. 05.

MUT - ACTGI + miR —485 —5p mimics 2 [ X} 5596 2
G 143 50 1.03 +£0.13.0.30 +0.07.0.98 +0.11 FlI
1.00 £0.08; WT — ACTG1 +miR —485 —5p mimics 20 [1J#f]
XN WEE VES WT — ACTG1 + NC — miR —485 - 5p
YN &K (P < 0.05), MUT - ACTGL + NC -
miR —485 —-5p41 5 MUT - ACTG1 + miR - 485 - 5p
mimics 20 FAEXS S ZR BRE PETC I 25 7 (P >0.05)
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