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PHB2 {1 2LI g b A 3k B HoXT 4 B4 5 . i 58 R 22 110 55 Wi

W LT, AR, B R, RIETH
(' ZHRERKFEABEFRAEFHME, S0 230032;
‘EBEAKRF S —WEERREA, AR 230022)

WE BN BT E A 2(PHB2 ) 7 2L i 283k O R i i A =441 s, ik SRS iE 4l AR L
MRFRA LI PHB2 28 (MR F 0T S IG AR EAME R C R o 7 BRI RSN 23k PHB2 MZLMVE R L A0 R il it 5e
VTV ISR B IR SE G AN Transwell STEGAIN PHB2 b 2L A 41 ML 4 T # FMR 22 RE I i mm o 328 P2 1 T ER S SE 56 (WB)
i PHB2 Xt | i [6] B Ak (EMT) AH G HR & ) 8585 2 1 E(E-cadherin) (E5K5 8 [ N (N-cadherin) | 3 4= 51 5% s3] R 7 1
(Snail) 5 H FIE A (Vimentin) FI B % %2280 1( Claudin-1) 323507200, BB T BUR SEEe R0 PHB2 XA P B g

HIREM . S5R A fbas BN , PHB2 78 ZLARIE = 2238 90 EL5 s RN SR A K R T 32 4R -2 (HER-2 ) 4 5 1 4L
Ki-67 B FAIE () P<0.05), FuReIE st R SC0 A Transwell SE345 5 7R , BCAG PHB2 AT 410 ) 2L gt s 200 L 74y 18
IERBAEZERE S (¥ P <0.01) ;33 335 PHB2 MR HF L5 GERMIRZE (P <0.01) . BB T BUJR S5 50 45 1 Wow , mik
PHB2 /NI e (R R A S = B i i/ (P < 0..000 1) , 5 3238 PHB2 Jifed i A FRRIMAS B 2 W] s 3 fm (P < 0. 001) , WB %5

R, WK PHB2 J5 FLRRE ALY b S AR &) E-cadherin i, 78] 72 BT bR 2549 N-cadherin Snail , Vimentin i (P <0.01) ;i
F35 PHB2 J5 2 5@ 48 69 Claudin-1 T8, i N-cadherin \Snail . Vimentin & (3 P <0.05) . £5i& PHB2 7E3 e &5k

- REMS A A5 2 L 1) 22 R AR 247 D, T RE R FLIE 2 W RR Y T BT R R AT

KSR FLIRE PHB2 e AL 3088 5 728 EMT
HESES R737.9
XHRFRERG A

FLR I Lo ME i 0% S R o L g
1) 31% T35 SRR IE R 15% , IF H 3L &
TR T R LR I A T LA
B A, R FLUIRSE 512 W AU T 43 B ) 43
BT BEIRIT RS oas A B
B P 5 & 1 (prohibitin, PHB ) % [H 4 it
PHBI1 F1 PHB2 Wifp s (LR, H PHB2 REWS 22 {7
TR PN I 200 A0 20 R AZ - PR T AR TR i A=
2EUIRE , REE S5 Mg R A A 1 s 1) ke A K
JE L SR, PHB2 Ao LI LE W24 M B S M TR
il AR WARGE . PSR PHB2 78 ZL A
(2238 55 11 PR BRRRAIE 119 5 28 B X 2L i 9 344 9
B AR ZENSZ , B 78 0 2L 6 () 112 A
ARG T P BT i B A 1] o

2025 =01 -20 1k

FEWH : FER QRBEEESTH (45 :82473059 ) ; ZRIE R K ¥
TS AR5 52 R AT H (45 : YJS20230103)

FEE T A - e, £ W AR
RIEF, B B, WL AR EAEEH , E-mail : wuzheng-

sheng@ ahmu. edu. cn

1 #MR5EFZ®

1.1 #

1.1.1  s&m6 FH  UdE 2018 4F 1 H—2019 4F 11
R ZRUERI K25 — R B B 3R RS 1Y 100 ]
FLIRIE A BEAR AT 50 ) LR R A8 4 2 A A
AAE A BRI FLISCAE 3% BRI PR BRAH Sk, FL
g JR A AR IS 29 ~ 67 % SF-XAEIY 48 % I BT R
e, A BB TR TR E B R 4 2 i AR AT v iR
I7 ARG IFHAB R IR o A L g s 491 129 el PR
P e AR GO AR G2 IR T L (IR RR R
RY) o AR I R R A — e R e
PERRZE D12 A (LT 5 : 2024284 )

1.1.2 @  AZLIE 40 R BT-549 HCC1937
CAMA-1 MDA-MB-231 MCF-7 ‘T47D 1 I 5 41 iy
293T I F 26 [F ATCC 4%

1.1.3 =4 20 H 4 JFi MY BALB/c #E
W VL 90 4R 22 25 AR B BA B A 44 T it AE
(12.8 +1.2) g, H ¥R BNE T HARUE . B A 55 T
S B 2= BE S P S 3G RO /NGB o IR SR ERER
M EEFE A TE (22 £2) °C W JE 40% ~70% , i 37 38
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WU R BN FE R o ASWF AR L BUE R R S 0
PRI BT 2 AL (L5 . LLSC20240180)
1.1.4 £83X# DMEM k323 RPMI 1640 55
BE R4 YE W B 3B GIBCO w5 - iR R AL
BT 0. 25% JHRAE T 4 i 2L BCA R ik B
GG ECL B2 W A FigE = RAYH
AT B BEFFORL 2V pLKO. 1 i 3234 A e
SRR Z AR PSin-3 x FLAG I [ 3% [E Clontech 2 &] ;
shRNA /1 _EV Sigma 2\ 3545 ; TRTzol W B 35 [ In-
vitrogen 2\ ; PHB2 H0 {4 (12295-1-AP) FERLZE [ E
( cadherin 1, E-cadherin) —${ ( $§5:20874-1-AP)
$EXEHE 4 N ( cadherin 2, N-cadherin ) — 7 ( 52 5.
22018-1-AP) B8 3% 4% 4 1 ( Claudin-1) —3i (5%
5 :28674-1-AP) W HE H ( Vimentin) — L (125
10366-1-AP) Wi 2F Z2 556 A0 KT 1 (snail family
transcriptional repressor 1,Snail) —#i ( 525 :26183-1-
AP) il B-actin( $75-:66009-1-1g) #40l H I =8 4=
WA PR 7] e AR & AT R ER SR PBS
WEIRER 2% o] \DAB i (0,385 &0 IR AR L i 14 1
B AP LB A= P BRI A7 RS ) 5 TS e 3] 6 1
B R A P R A A IR R T S
FH R B A IE 56 40 TAXAS A B A s Matrigel
L A 2 BD 24wl MERCR W A 3 Med-
ChemExpress 2\ ] .

L15 RME  AIIEIRAE (25 :1C050) g A
75 [ memmert 23 ] 5 2 0 H-$0% ( £ . JIMBIO FIL)
W B VL5 A PR A PR w5 58 e 000 F L
(#4°5 : Minux S700) W 5 TR 5 IR 75 A A Rk 45 4y
AR E] A7 RO U 2258 (B45 : Tanon 5200 ) i
B E#EERAEA A 5 = S R B DAL (BLS : Allegra x-
22R) I A 3£ [# beckman coulter 2\ 7] ; 2 I RE BRI
(45 ; enspire) I H 2 [E MD 37,

1.2 Fik
1.2.1 @pessic  AMCE4H0E 293T, A\ FL AR 40

Jfi 2 CAMA-1 fil MDA-MB-231 #£ &4 10% I35 I
1% - 5585 2 WYL A W ) DMEM 3% 57 5 v 85
Feo NFLMEIE 4 e & BT-549  HCC1937 . MCF-7 #il
TA7D HHIAE &G 10% ILIE A1 1% 75 — 55 %5 R WL
RGP RPMI 1640 rhiig3, 853554010 37 C,
5% CO, MEIREEFRH

1.2.2  #E4  RH EnVision 5 54
PHB2 &3R5 YA il 25 Bt K AL 5 (6 A5
BREE WA THURIE S, B Rk sk s S AL
P8, PBS Wt 3 Y5 1 sk 48 Ak 4 i BEL Uiy 751 i

15 ~30 min, PBS #fif; i i PHB2 i A\ 2 e dit
R(FRE 12 200) ,4 CHER K. KR ZE IR, PBS
TR s T N I R AR A B R 1eC R Y= T
15 min,PBS %t ; DAB £ {6 1 min, H /K M¥E; 7
ANEREE 30 s, AR IPUE, 2K BB AR, B
pI 7 43E I RN v o S D T A T Sl U S B
e BRG] 538 T & O E L 2L e ] AR Ry BHAE XS
HR, DL PBS AU — AR B P X B, PHB2 [ 4 e
DT 53bofi LA 4 60 J5 7R 240 L P 1 o €250 R 8. 20
Mg &R, O LvEAI S AR R E
R0 73 IRBEON 1 o KRB 2 4 Bk 0 3
533 FePHPEAIM 4y Ee 40 TCBHPE AR R 0 4,
B 40 B % <25% Fy 1 43 ,25% ~50% H 2 5y, >
50% 3 53 o FE PTG S S R AR AR Ry e 345
<3 NRRE, =3 o hE RS,

1.2.3 Bmaafffiiimio ZME  PHB2 i
& 7 %1 ( shPHB2-1 1F |n] 5] #7: 5'-CCGGCCAGAA
TATCTCCAAGACGATCTCGAGATCGTCTTGGAGATA
TTCTGGTTTTTG-3"; )2 [n] 5] #: 5'-AATTCAAAAAC
CAGAATATCTCCAAGACGATCTCGAGATCGTCTTGG
AGATATTCTGG-3"; shPHB2-2 1F ] 5| #: 5'-CCGG
GCTGAGCTTTAGCCGAGAGTACTCGAGTACTCTCGG
CTAAAGCTCAGCTTTTTG-3'; JZ [ 8| ¥: 5'-AAT
TCAAAAAGCTGAGCTTTAGCCGAGAGTACTCGAGTA
CTCTCGGCTAAAGCTCAGC-3") , R H1E 5 7 2%
HR, LA pLKO. 1 S # A, ve ke shRNA kL, 5 44
U LI BAIR PHB2 1R RORCEG e 31) 293T 20, 2145
shRNA Jp 35 , K 9 7512 4 H A9 40 i MCF-7, 44 21 /g
A3 0%t R4 (shCul 4) #1441 ( shPHB2-1 41 il
shPHB2-2 21 ) , fdff FJ I W% 5 3% 0 106 )i 2 i A1 PHB2
(2L . WCRE AN M AE 28 1 K P ARSI % e i,
TIaLkss, LARIRER) Iy et gt i 335 PHB2 1)
AN, AN 73 S %) R (Flag 4) Filid 8 41 (Flag-
PHB2 4{) .

1.2.4 &4 % 5 7 ik 52 % ( Western blot, WB) i
FH PBS B AR A A 05 T, {68 1 20 e 2 A vk 2 i
AMMIF AT AR, ] BCA B & Al 2
BOd B IS A ARG R, BT 100 C 4@ ik 10
min, ¥ H1J5 - FETE - 20 C kA, #E4T 10% SDS-
PAGE B¢ Ji¢ H, Uk , 7615 it 300 mA S5 4 1 5% i 90
min, B TWEN 5% WINEF Wb A il ET A 1 h,
MAE > T B Y, 55 20 B A E-cadherin | N-cad-
herin , Vimentin ,Snail , Claudin-1 FI B-actin( ¥J#¢ 1 :

1 000 i ks) —Hif B 4 CHERIFF . 1
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TBST $fisE 3 Y¢, K 10 min, 45 905 A ZHT AR
ik S AL bR C BT B TG BBty 1eG (1 $%
1:10 000F5H%) , ZIRMF T 45 min, {fi ] TBST Pk JE
3K, AR 10 min, #E @] ECL #OLR . M
Tmage] %45 AT I BE A , 10 SR B2 Btk | B A
JEEEGETT

1.2.5 LM MAR sk BN LA HOf 4.
15 6 fLtk AR AL R 500 i, B HEE 3 1L,
7E 6 fLAR 557 14 d J5, U 6 fLAR , 1 4% Z R H
WEE E 2 h, fea H 0. 1% &5 8 5 UL 4 30 min,
PS5 RS AR UE 2 2 RGBS
TAMRREAE . B i B30 AR /Nl A Tmage] #E47
SE o

1.2.6  XPRSEE B 1 x10° DMNEHFNE] 6 fLAR
o, S8 R R B I 24 h AR K B2 . AR
FI 10wl AR AR A Sk 2R o 1 Bk 40 i 50 2, 1655 ]
TCIME A SR LAk 2L 85 IR AN, 72 0.24 48 h 714k
EE

1.2.7 Transwell 5 HHLH AL BRAN A IT 4L,
FAJC I I 85 75 B 414 5 x 10" A/ FL A4 210 i B T, B
200 wl MATLHE Matrigel €34 [1¥) Transwell /N2 [1Y)
AN TEMA S0 pl e fRbL, Hifk24 h
JEIRH /N T 4% 22 58 W E 1 E T J2 10 19 41 i
30 min, fJ5 ] 0. 1% %5 i 22V WAL 5 15 min, 4%
MR R Uk /N 3 N BE B R RS TOH] 45 i 5
BRE . METE T WA TR A

1.2.8  #REUS T U S50 K 20 AR BLBEDL 3
shCirl ,shPHB2 | Flag #11 Flag-PHB2 4 41,5415 H,
FFUEE 3 RO St FE K AL Horr shCurl 41
I shPHB2 21 4 FU/IN R B2 R S MERR 1.5 mg/
kg fEAEMERR 21K (estrogen receptor, ER) + FL IR
A OB AR I A0, T A T O T A
2 x10° 4~/62.5 pl ML R, 15 IR 45 A B 3 o i
TRA TR B 5 2 X5 FL IR AR 07 b, A HTE S 125
wlo HER A5 FOMLEE /I BRTE B 1 0 IR 7 A= 11
DU, TO SR JBIR IR 1] A A 32 IR /)N o bR AE R
RBUAR: V = 172 x L x W, L SR/ BUR R 1 B
7, W TR ER, 8 G AFEITA /N, TR A 41
MR A I FRE

1.2.9 %it5 4 KM GraphPad Prism 8.0 %
PR SPSS 27, 0 BEIEITHE 2 7. PIREA 20
HBCR RO S0 B Fisher B DIAE 3 245 50 5 H AL
PRI {ELfE T ¢ 4G5 , 3 2 1] 7E [6] — A~ I ] 5 1)
Bl U2, SR o A 5 [l — KA A [a] B[R] 8 0

R AL IR T7 22 70 M 5 20 4L 18] 19 A LU0 1k )
5 2253 Mt (One-way ANOVA) . JIr 45 5L 50 14 5
i3 WUALE, P <0.05 NZEFA G

2 HR

2.1 PHB2 I RERIAMREREALAFHE
xR A AN PHB2 £ i AL R R
AR LU ) FRIB GO, 5 R B R PHB2 R %
S V7T 40 L 00 B 5 7 e e 200 1% 40 i 4
JREE b ek, JR B A A i B, g Tl Jo 2 2 4
Jarp b R0k, HLAE LR B0 98 B P 5 R T8 o Al
(B TA) s7E LI B AT A2 20 2L 2L b B2 40 0 Y
o) PHB2 k5 (] 1B) o PHB2 7E 3L I 4l
L RIB R (78% ) & T LR R L4 (58% )
(P<0.05,% 1),

A B

E 1 PHB2 73 BREAR(A) IR REREHLA(B) PHRIE
EnVision 451k x 400
Fig.1 The expression of PHB2 in breast cancer tissues (A) and

benign breast lesion tissues(B) EnVision two-step method x400

F1 FREMIRRMEREHLAS PHB2 RiIAPLLE n (%)
Tab.1 Comparison of PHB2 expression in breast cancer and

benign breast lesion tissues n( % )

PHB2 protein

2 P
. - X
Tissues High Low
. X value value
expression expression
Benign breast lesion 29 (58.0) 21 (42.0) 6.520 0.013
Breast cancer 78 (78.0) 22 (22.0)

2.2 PHB2 EEBEBEFPRENEREX ¥
FUIRE PHB2 2 315K 8 1Y I RO PS4
HEFTo3H S5 RN 2 Bz . PHB2 5 3Rk 19 (8 b
JEHA>2 em HHHE K (P =0.029) . ER: estrogen
receptor; PR: progesterone receptor; HER-2; Fik/K
SE(P = 0.008) LA K 5l 45 ¥ Ki-67 K (P =
0.004) B 5, 5 LU0 G M R 0 300 ik 12 45 5%
# ER F142# 2% ( progesterone receptor, PR) JR 2514
JToxk(¥P>0.05),

2.3 PHB2 EAZLRVEABMAEHERE il WB
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SERG AT LA 6 Rl IR Je 41 i & BT-549 \HCC1937
CAMA-1 MDA-MB-231 MCF-7 1 T47D  PHB2 f{)
FEAFE, R BN AE 6 FhFLIeE 40 & o, MCF-
7 #iffdrh g PHB2 R 13R85 R , MDA-MB-231 4fijfy
Hf) PHB2 25 HRIABAR (B 2B) o B, J5 2k 4%
£ MCF-7 21 Jfd v #8) 2l A (I 52 % 40 i &R, 76 MDA-
MB-231 4 by i Rk R A R .

®2 FLE PHB2 RESEEFRKFEFENXE (%)
Tab.2 Relationship between PHB2 expression and

clinicopathologic characteristics of patients with breast cancer n( % )

PHB2 protein

Clinicopathological High Low Na P
parameter expression expression value value
Age (years) 3.560 0.169
<35 7 (8.97) 5(22.73)
36 -55 56 (71.79) 12 (54.54)
>55 15 (19.23) 5 (22.73)
Tumor size (cm) 5.180  0.029
<2 39 (50.00) 17 (77.27)
52 39 (50.00) 5 (22.73)
Lymph node metastasis 0.011  >0.999
Yes 40 (51.28) 11 (50.00)
No 38 (48.74) 11 (50.00)
Grade 0.343  0.843
I 8 (10.26) 3 (13.64)
I 51 (65.38) 13 (59.09)
i 19 (24.36) 6 (27.27)
Clinical Stage 1.486  0.252
I 7(8.97) 4 (18.18)
M- 71 (91.03) 18 (81.82)
ER 2.486  0.142
- 28 (35.90) 12 (54.55)
+ 50 (64.10) 10 (45.45)
PR 1.598  0.291
- 21 (26.92) 9 (40.91)
+ 57 (73.08) 13 (59.09)
Her-2 11.870 0.008
0 14 (17.95) 11 (50.00)
1+ 13 (16.67) 5 (22.72)
2+ 30 (38.46) 3 (13.64)
3+ 21 (26.92) 3 (13.64)
Ki-67 10.490 0.004
<14% 5(6.41) 7 (31.82)
=14% 73 (93.59) 15 (68.18)

2.4 WB&NE{RANERE PHB2 HIRIEHER

S5 PHB2 S 2L Bt 98 20 M A 1 24 A7 M 152 g, AR
SCIGVEREAE MCF-7 4fijffg % Yt shPHB2 A1 shCurl Ji
Hi, 7E MDA-MB-231 4 fifd 5% Y ik ¢ 3k ( Flag-PHB2

2 ) FO6F R TR (Flag 2H) , F WB 5256 43 51 56 i 7
o ks %, 45 R B 5 shCul 44 L,
shPHB2-1 #1 shPHB2-2 4 ¥) PHB2 %5 [ ik B i [%
i (1=9.48 13.79,P <0.001, [ 3A) ; 5 Flag 41 4H
I, Flag-PHB2 Z () PHB2 & 1 KRB W B I (1 =
50.97,P <0.001, [#] 3B) , 3 W] £ % 20 i 32 4 42 g
s

A a b c d e f ku
PHB2 35
B-actin 42

B

= 2.0

.2

8 ] 5 -

a2 1.

<

o

5

2 1.0f

2

a,

o

Z 050

<

>

&~
0

a b c d e f

E 2 PHB2 3 BREARRPHRE
Fig.2 PHB2 expression in breast cancer cell lines
A; Relative protein expression of PHB2 in 6 breast cancer cell lines
detected by WB; B: Histogram of protein expression statistics; a: BT-
549 cells; b: HCC1937 cells; c: CAMA-1 cells; d:MDA-MB-231 cells;
e MCF-7 cells; f; T47D cells.

2.5 PHB2 3} AR % 40 B 52 P& 2 A% BE /1 B9 &2 i
I S BT B S 5 A U AR PHB2 Xf MCF-7 4t g
SERETE BURE 7 1 52 M S it 3Rk PHB2 %} MDA-MB-
231 4 sa BT BCRE 1 (52, 25 3R S < 5 0 IR
shCurl ZHAHLY, %% Y4 shPHB2 Jiuhr f5 , 4 Y 5o b 45 &
S8/ (¢ = 14.93 16.40, P <0.001, [ 4A); 5
Flag 204 Lb , Flag-PHB2 2 i 41 i &5 B 6 &2 (¢ =
20.30,P <0.000 1,8 4B) . SCi2E 50 B/
PHB2 fg gl MCF-7 41 g i v B TE 1 g 1, i i
35 PHB2 NI REMSE E MDA-MB-231 41 i (1) 7 [ T
HAET] o

2.6 PHB2 W IREMATHEEE NI
KR S50 45 1 R : PHB2 @iIX)5 MCF-7 41 jifiit %%
R FRE (1 =13.75.17.06, 4 P < 0.001, [&
5A) it ik PHB2 44 MLERS R B (1 =
7.64 P <0.01,& 5B) . [A#E Transwell 1T % 1< 28
SLHRAS R : PHB2 @A JG MCF-7 21 il ()32 5% Fil
1RZRBCH W s> (i 20 = 11,04 .20. 92, P <
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A a b c ku
PHB2 35
B-actin 42
B
d e ku
Flag-PHB2 35
PHB2
B-actin 42

Relative protein expression

Relative protein expressoin

1.5

1.0

0.5

B3 WBENERILRE PHB2 BIE
Fig.3 WB detection of the efficiency of knockdown and overexpression of PHB2

ok ok
* k%
a b c
H#i#
— —
d e

A: WB detection of PHB2 protein expression in shCtrl group, shPHB2-1 group and shPHB2-2 group; B: WB detection of PHB2 protein expression

in Flag group and Flag-PHB2 group; a: shCirl group; b: shPHB2-1 group; c¢: shPHB2-2 group; d: Flag group; e: Flag-PHB2 group; *** P <0.001

vs shCtrl group; P <0.001 vs Flag group.

A MCF-7
shCtrol group shPHB2-1 group shPHB2-2 group
B
MDA-MB-231
Flag group Flan-PHB2 group

4 PHB2 ¥ ZL AR 20 i 52 FE 7 B BE 1 B9 3 )

Colony number

500

400

300

200

100

Colony number

skosk sk
sk ok 3k
a b c
MDA-MB-231
500 Wit
400
300
200
100
0 d €

Fig.4 he effect of PHB2 on the clone forming ability of breast cancer cells

A The effect of the knockdown of PHB2 on the clone forming ability of MCF-7 cells was detected by plate cloning assay; B: The effect of the knock-
down of PHB2 on the clone forming ability of MDA-MB-231 cells was detected by plate cloning assay; a: shCtrl group; b: shPHB2-1 group; c¢: shPHB2-

2 group; d: Flag group; e: Flag-PHB2 group; *** P <0.001 vs shCtrl group; **#*P <0.000 1 vs Flag group.
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A B MDA-MB-231 60
. ~ 6
MCEF-7 60 Flag group Flag-PHB2 group §/
shCtrl group shPHB2-1 group shPHB2-2 group § 8 i
Et Z 40
£ 40 Oh 2
0h g g
£ 5
= =
) *kk E 20
B #E g S
°
48h o
0 d e
0
a b c
C . D @
MCF-7 MCF-7 3
S
shCtrl group ~ shPHB2-1 group shPHB2-2 group ’:‘900 shCtrl group ~ shPHB2-1 group shPHB2-2 group '3800
o ©
S 3 ;600 *k e —§ *%
.g ,.g ‘}; S ? 5400 * ok ok
5% 5 5300 < °
o0 z 2 2 5
s g RS 2
0 a b ¢ £ a b c
4
E MDA-MB-231 = F “
8 900 # MDA-MB-231 =2
Flag group Flag-PHB2 group ] 8 800
2 Flag group Flag-PHB2 group =
= 51 #it
5,600 b
= - >
-2 g o S 400
g 5 300 = b
= 5] g 5
o 2 2
E] = 0
Z. d e Z d e

5 PHB2 3L BREAMERERENHTMm
Fig.5 The effect of PHB2 on the migratory invasive ability of breast cancer cells

A, B: The changes in the migratory ability of MCF-7 cells and MDA-MB-231 cells after the knockdown and overexpression of PHB2 were detected by

Cell scratch assay x40; C, D: The changes in the migratory and invasion abilities of MCF-7 cells after the knockdown of PHB2 were detected by Tran-

swell assay, crystal violet staining x200; E, F: The changes in the migratory and invasion abilities of MDA-MB-231 cells after the overexpression of

PHB2 were detected by Transwell assay, crystal violet staining x200; a; shCtrl group; b:

shPHB2-1 group; c¢: shPHB2-2 group; d: Flag group; e:

Flag-PHB2 group; “* P <0.01, ***P<0.001, ****P<0.000 1 vs shCtrl group; #pP<0.01 vs Flag group.

0.01;{328.:1=8.02.8.62, P <0.01,8 5C.5D);
i+ #5ik PHB2 &5 MDA-MB-231 2 i (13T 5 iR 28 %k
HEHE %L (1 =5.96.5.52, ¥ P <0.01, ¥ 5E,
SF) o FRSCEEIRAEH], Mk PHB2 Wi MCF-7
AL T AR ZERE )T, i 3Rk PHB2 Al {giif MDA-
MB-231 4 (1L 7% Fiz 22 6E T -

2.7 PHB2 WRBE THBENMEE b 1 iE
2R PHB2 XA P e 240 e s Jkd e T B4 T, #) R
SR T RSAEEAY 73 4 AR PHB2 1) MCF-7 4 fifg
Fk #2356 PHB2 1) MDA-MB-231 4 iy 5 345 LY
552 XPFLIRRE Wy g b UL g A= K B L . SR
RN 5 shCul HAH L, @K PHB2 /)N U e
PRFRURI AR o2 o B Jd 0 2 (AR AR Py = 179.56, P <
0.000 1 ;{&JF&:t=18.50,P <0.000 1,[E 6A.6B);
Y5 Flag A, i 323K PHB2 Jii 18 /)N BRUMRE /R BEURN
PR RT GE11 (PR F oy =242.10,P <0.000 14
(K Hr .0 =5.19,P <0.001, 8 6C .6D) .

2.8 PHB2 Xt %L AR 9% Lt & 18 R %% 1L ( epithelial-
mesenchymal transition, EMT ) 8 & B R A I &
Mg WB 28045 R B 7. 5 shCul 41 A0 Eb, @ %
PHB?2 %3k )5 8] 98 A 24 N-cadherin | Snail | Vim-

entin iAW N [% (1 =98.37.8.04.7.11, ¥ P <
0.01), 1M I f bR E-cadherin F3A7K-F-4 5 (¢ =
7.77,P <0.01), ILIE 7A; 55 Flag 414 1, 33 3 ik
PHB?2 J5 N-cadherin . Snail , Vimentin %15 B 2 FF 5
(1=46.98.7.10.7.800,3% P <0.01), 7 Claudin-1
HKEWI R (1 =4.56,P <0.05) , WL 7B, 528
ZEIZR K PHB2 W L] MCF-7 4iifift ) EMT
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Fig.6 The effect of PHB2 on subcutaneous tumor-forming ability in nude mice

A Tumor images of nude mice in the knockdown PHB2 group; B: Tumor growth curves and tumor weight statistics of nude mice with the knockdown

of PHB2 (n=5); C; Tumor images of nude mice in the overexpression PHB2 group; D: Tumor growth curves and tumor weight statistics of nude mice
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Fig.7 The effect of PHB2 on the expression of EMT-related proteins in breast cancer cells

A. WB detection of EMT-related protein expression after the knockdown of PHB2 ; B: WB detection of EMT-related protein expression after the over-

expression of PHB2; a: shCurl group; b: shPHB2-2 group; c: Flag group; d: Flag-PHB2 group; “P <0.05; **P<0.01, ****P<0.000 1 com-

pared between two groups
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Expression of PHB2 in breast cancer and

its effect on proliferation, migration, and invasion
Pei Yating' , Shen Yuting', Wang Juqin', Luo Wenwu’, Guo Qianying”, Wu Zhengsheng'’
('Dept of Pathology, School of Basic Medical Science ,Anhui Medical University, Hefei 230032 ;
*Dept of Pathology, The First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To explore the expression of prohibitin2 (PHB2) in breast cancer and its effect on the bio-
logical behaviors of tumor cells. Methods Immunohistochemistry was used to detect the expression of PHB2 pro-
tein in breast cancer tissues and its relationship with clinicopathologic features. Breast cancer stable transient cell
lines were constructed with knockdown and overexpression of PHB2, respectively. The effects of PHB2 on cell pro-
liferation , migration and invasion ability were detected by clone formation assay, scratch assay and Transwell assay.
Western blot (WB) was used to detect the effects of PHB2 on the expression of epithelial-mesenchymal transition
(EMT) - related markers, including E-cadherin, N-cadherin, Snail family transcriptional repressor 1 (Snail) pro-
tein, Vimentin, and Claudin-1. The effect of PHB2 on tumorigenicity in vivo was detected by subcutaneous tumor
formation assay in nude mice. Results The result of immunohistochemical showed that PHB2 was highly expressed
in breast cancer and the expression of PHB2 was significantly positive correlated with tumor size, human epidermal
erowth factor receptor-2 (HER-2) status and proliferation index Ki-67 levels (P <0.05). Clone formation assay,
scratch assay and Transwell assay revealed that knockdown of significantly inhibited the proliferation, migration and
invasion ability of breast cancer cells (P <0.01), while the overexpression of PHB2 significantly promoted cell
proliferation, migration and invasion (P <0.01). The result of subcutaneous tumor formation experiment in nude
mice revealed a significant decrease in tumor volume and weight in knockdown PHB2 mice (P <0.000 1), while
PHB2 overexpression tumors significantly increased in volume and weight (P <0.001). WB assay showed that the
protein expression of epithelial marker E-cadherin increased, while the expressions of mesenchymal markers N-cad-
herin, Snail and Vimentin decreased significantly after PHB2 knockdown with them in control cells (P <0.01).
The expression of Claudin-1 decreased, while the expressions of N-cadherin, Snail and Vimentin increased signifi-
cantly in PHB2 overexpression cells (P <0.05). Conclusion PHB2 is highly expressed in breast cancer and pro-
motes multiple malignant biological behaviors in tumor cells, suggesting PHB2 may be a potential target for breast
cancer diagnosis and treatment.
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