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[ Abstract]  Objective To investigate the mechanism by which EFHD2 affects the occurrence and progression of
breast cancer based on the NOX4/ROS signaling pathway. Methods Cells were divided into an NC-shRNA group and

EFHD2-shRNA group. A lentiviral vector for EFHD2 silencing and a control vector were constructed and used to transfect
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MDA-MB-23 and MCF-7 breast cancer cells. The transfection efficiency was verified by qRT-PCR. A CCK8 assay was
used to detect cell proliferation activity. A plate cloning assay was employed to measure cell colony formation ability. A
scratch test was used to detect cell migration, and a Transwell assay used to assess cell invasion. Flow cytometry was
applied to detect apoptosis and ROS levels. qRT-PCR was used to analyze the mRNA expression of GLUT1, PDKI,
PFK1, PKM2, PDH, and LDH, while Western blot was applied to detect the expression of Cleaved caspase-3, MMP-2,
and NOX4 proteins. Results Compared with the NC-shRNA group, the EFHD2-shRNA group’ s EFHD2 expression was
significantly decreased and its cell survival and colony formation ability were weakened. The apoptosis rate and the
expression of the pro-apoptotic protein Cleaved caspase-3 increased. The cell migration distance was shortened, while the
number of invading cells and the expression of MMP-2, which promotes migration and invasion, were decreased. The levels
of lactic acid and GLUT1, PDK1, PFK1, PKM2, and LDH decreased, while the levels of ATP and PDH increased.
Streaming result showed that ROS levels were reduced and NOX4 protein was down-regulated after silencing EFHD2.
Conclusions EFHD?2 inhibits ROS production by regulating the NOX4/ROS signaling pathway, causing lactic acid and
glucose accumulation, promoting the apoptosis of breast cancer cells, and inhibiting cell proliferation, migration, and
invasion.
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GAPDH F:TGACTTCAACAGCGACACCCA;

R:CACCCTGTTGCTGTAGCCAAA
F:GACATGGAGAAGATGTTCAAGC;

EFDH2 R:TCCATCATGAGTTTTAGCTCCA
GLUTI F:ATGAAGGAAGAGAGTCGGCAGATG;
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R:AGCCACATTCATTCCAGACTTA




70

o ] H A PR A 2435 2024 4E 9 45 34 %45 9 5] Chin J Comp Med, September 2024, Vol. 34, No. 9

i B B 75T A HH 2055 ( P<0.01) (€ 1D IE) ;18
7 Western blot SZEG K MMP2 #9936 ik,2 45 R B
7N, 5 NC-shRNA 4 Fb# , MDA-MB-231 I MCF-7 4H
Jf9%) EFHD2-shRNA #41H MMP2 7E 4 i) ik 1 i 3
TIH(P<0.05 5% P<0.01) (K 1F)

2.1.2  EFHD2 JUERXT FLAR e 40 M08 12 A0 52 )

12 955 75 7% YL MDA-MB-231 &% MCF-7 40 i 5 F

I8 2 20 Bt AR AG I A R T, 25 SR 3R BH |, 5 NC-shRNA
ZH Heds, UUER EFHD2 £ 3A /Y EFHD2-shRNA ZH 941
JEPET- R & F i (P<0.01) (& 2A . 2B) ;i i3

A Control NC-shRNA FHD2-shRNA-1 EFHD2-shRNA-2  EFHD2-shRNA-3
40 MDA-MB-231
o § M
Merge ::3 8 304
=g
50 ym ?H ‘g > o
= = K2z
g g 204
B8 g %
Qg
DAPI 5 § 10 xx
<9
SR | |
50 pm 50 pm 50 pm 50 um =
0 T T T T T
> P
SR
&
EFHD2 &S &F
£ = g
< Q@w N
50 um <§ Qﬁgb {(3‘2‘
MDA-MB-231
MCF-7
g
Merge ;Tg 8
£
= = =y
5 g S
H 83
L EE
N
DAPI % g
e
50 um 50 pm 50 pm =
EFHD2
50 pm
B B NC-shRNA C [l NC-shRNA D B NC-shRNA E
[C] EFHD2-shRNA [] EFHD2-shRNA [] EFHD2-shRNA
_ 800
ek %
7 =
Xig i 5 6001
=9q E 5 400
N * * & 5
g ‘5 E 0.5 == T P
cha = E 2001 #x
= & ‘s * z
0.0 T T 0 0- -
MDA-MB-231  MCF-7 MDA-MB-231  MCF-7 MDA-MB-231  MCF-7 MCF-7
MDAMB231 MCE.7 [ NC-shRNA NC-shRNA EFHD2-shRNA
F it - [ EFHD2-shRNA o
NC-shRNA  EFHD2-shRNA NC-shRNA EFHD2-shRNA wWs 157
j=9
MMP-2 | A — Ty — dfg
B s o
=83
23
q o
a .z
pactin | M W— - e 2z
4
MDA-MB-231  MCF-7

A RPEFEEK I EFHD2-shRNA T34 % ;B qRT-PCR #:il] EFHD2 mRNA FY283% ; C: CCK8 K I 40 MO A i 12 D B . 45 YL (46

WA

4521 A MO B v A A B2 B SR BE B E SE IR A MMP2 28 338, 5 NC-shRNA 41 Lb#¢, "P<0.05, ™ P<0.01,

E1

UTER EFHD2 X FLARSE A0 rh EFHD2 143 325 K 41 B3 4 %) 5% iy

Note. A, EFHD2-shRNA interference efficiency was measured by immunofluorescence. B, EFHD2 mRNA expression was detected by qRT-PCR.

C, Cell proliferation activity was detected by CCK8 assay. D/E, Crystal violet staining was used to detect cell colony formation in each group. F,

MMP2 protein expression was detected by Western blot. Compared with NC-shRNA group, “P<0.05, ™ P<0.0l.

Figure 1 Effect of EFHD2 silencing on EFHD2 expression and cell proliferation in breast cancer cells
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Figure 2 Effect of silencing EFHD2 on apoptosis of breast cancer cells
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Figure 3  Effect of silencing EFHD2 on migration and invasion of breast cancer cells
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Figure 6 Effect of silencing EFHD2 on the NOX4/ROS pathway
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