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CIERRIRZE AL ) Al 2 B, Halie 4 83 1) L Bt i B I
AE XS I s 557 A1 P e L A 4L SRR AR (IR bR i % >
2 em) , FREEFAH GG R L ZORE, I3 IS 10 X5
firf 2L B 55 90 55 L MR FLAR AL SUIG R AR AR (421
g, P H A ERE R 0.5 em 47 AL
P A 2 RNA g R AF IR P S & T - 20 C
KF# ) o IAPRIE: © BE AR Z007 fik
73 FARYIGR 58 89 A8 I HAT B 1) R 5 g 4
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1.1.2 smpe &k £&&H5 AFIRIER LR
MCF-10A, A L JI§ & 40 s & MCF-7 . BT474 | T47D .
MDA-MB-231 .SKBR-3 . BT549 . HCC-1937 il A it 5
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293T 4Affud4 il A 35 E ATCC /A H] . RPMI1640 3% 7
3 DMEM 1: 33540 DMEM/F12 85333510 B 3£ &
GIBIO 23wl ; Jifi A+ ML W B VD B8R 19 v 7 A= Py B
FATBRZA A5 S i 0 A 56 FE PR R I RBHL A F
0.25% JHRFE ARG 1% & - BERE R A an SR A TR
53 P AK M RIPA SR 0 [ L i
R CCK8 WM & B AR LY RHCA
RS v 5 PBS W B TG 8 i A= Bk e A7 Rl 5
Bt HSPAS LA | BT A H i 1 -3 -1 12 I3t L i
(glyceraldehyde-3-hhosphate dehydrogenase , GAPDH)
HUik b 4B ME 45 %5 5K 1 (epithelial cadherin, E-cad-
herin) HL A #4125 41 M2 45 %5 25 11 ( neural cadherin, N-
cadherin) HL{K B H 1 1 (claudin-1) HTi HIE HE
F1 (Vimentin) HT4A | L0 E 405 TeG LR A i
=B A 5 Matrigel 5505 H SE 1 BD 24 7 5 @i flk
Feid ik HSPAS JFORL Y B 5D RR R AW RHE 2~
AL APERELE ZWOR R W B ALt 2 B A A
CIS

113 &2ME RIS JIMBIO FIL,
VLI E YR R R 5 18 B oA
AL B A I A (A5 . CARL ZEISS , Zeiss LSM 980
with Airyscan 2, fB[E R/K « 28 A ] ) s 5 ARH
DAL B S . TDZS-WS, ] B i S0 B 7 AU A R A
a)) ; CO, fEIRAE N1 #5744 (5145 1C050 , 7 [ mem-
mert 23 7)) 5§ IS (L5 VE-186, g RAEA A ) 5
HLKAL (A5 DYY-6C, L i N — X&) ) s & H
S RO G R GE (B : Tanon 5200, |- K fE
AH]D) s Z U REREAR AL (B 5 : enspire, £ [F MD 2

Al o
1.2 7k
1.2.1 N RREAH Gl GEPIA2 Kdfs 4%}

HSPAS 731 g iV 9es 55 AF b 9 2L Mt 4 2 5 PR 3
IRIKPHEAT H 82 43 BT 5 Kaplan-Meier 78 2% 9 5l 43 Hr
TCCA ¥ % L I Jm A A f HSPAS mRNA ik K
-5 1805 A AH DG

1.2.2 SRAgd il BRI IR £ B FE
AYIR BUREEER 3 wm B R, SRS HETT 08 i
KA AR R B S AT 3% aab 4 Ak S i B T
FIEHPA PBS #higk, 78 4 °C T K HSPAS fhi N 58
GEPLIAR (1 2 600) I R, 5 2 KRB IR G PG TT
PBS wikdEii i —H b Ehi e 1gG (1 = 500) #E & 30
min, DAB {8, 3 min, B 5 93 ARG 52 44 oK 385 B
ARPH PR IS B 0 3 A S AR A R, e
Wi AH A3 1E FH C AN B 2o 2l 2 b) B 1 BRI

XTHE, DL PBS AR —Hu A 1 xT i, HSPAS BHM:
YA PPl LA G €050 B I (0 20 R B2 5 I
O e FAMELN M 2 (058 B T4 KRG K 0 43, ki
R 1 4y FRE AN 2 43 AR 3 43 Q H AT
YRR A bty JCBHPEAR R 0 43, BHA: AN %L <
25% 1 4% ,25% ~50% H 2 4%, >50% H 3 4.
WIS 25 AN B X4 <3 43 AR IA,
=3 PNk,

1.2.3 w3z MCF-7 BT474 1 BT549 40 fe
TA 10% JGA- M 1% 75 - 558 R AW RP-
MI 1640 £33 1% 52 ,293T . MDA-MB-231 . T47D |
SKBR-3 Fl HCC-1937 4 i 7E & A 10% Jif 4 IfiL 7 AN
1% % - 554 R B 5 W DMEM 1 5% 5 b 15 5%
MCF-10A 4HMAE 5 5% HiliiE + 10 wg/ml 4[5
2 +20 pg/ml KA K1) DMEM/F12 85 5% 5L
kg, BIRGHMEISTE 37 °C 5% CO, A T 557
TR A .

1.2.4 Braaiiiidmpiads BEEM
ik shHSPA8 (shHSPAS-1 Fil shHSPA8-2) [ J 25
16 B8 (sh-Ctrl ) G ; shHSPAS JE 31 41T : shHSPAS-
1(5’-ATATGAAACATTGGCCCTTTA-3") fl shHSPAS-
2 (5'-ACAGTGCCAGCTTACTTTAAT-3") L}z 3k Fik
JEHE oe-HSPAS (71457 HSPAS 1) cDNA J£51)) il
AR 25 1060 B Coe-Cirl) JBORE , 00 B3 A0 B T U
11,25 pg #E45 H BSEFE 1 Bk 5 3. 95 pg 1) ps-
PAX JFURLLA S 7.5 g 1 pMD2G FURLYS1IR A, 94
JEMRUIMA 330 wl (15 0. 1 x TE F156.5 ul CaCl, ¥
W, 5 i TC 7K EaR IR AR 2 570 wl, 4%
EE EREA W PSRRI 570 wl HBS 3, 4%
RAL, PREIBTHE 20 min, MG RS A RES
BN 293T 4 ffl b, 52 5248 &) J il & T 37 °C .
5% CO, TI5F%. WLAE 24 h Fil 48 h B 7™ A 1) 2
VEWL A 0,22 wm JERERT RIS R . RIS B
R 7 3 VR TRR T 81 AR B e %) A L e ol P R
RO A FR Ik HARIE R A4, Western blot 451
0 B IR 5 ok IR

1.2.5 Western blot BB & 1% PMSF %) RIPA %
fiff T S B A ML B B 1, il 4% 10% SDS-PAGE
JHE HEL RS AR, FEL DK AR % JIBEERE ] 31 4 90 i, [l i A= 47
M2 h, 4 CTF451E —$ GADPH(1 : 5 000) il
HSPAS (1 :1000) 3%, 452 K, {# ] TBST 5k iE
PESAT  IRGVERE 3 . IR E P LS h(R. R
—HUIHEIE 1 2 10 000 7£ TBST 5% ) ; ixJ5 TBST
VS TRERRE 3 U, A8 Rk 22 OB R ORI o
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1.2.6 EEB&FEE  HHEEHRRE A E
e JUL LN BV, VA R A % B L 6 fLAR T A AL b
Fif 800 4ffL, 10 ~14 d NFFLEREFRANM, B3R5 3 d
T 1 i FRAE . 2 6 fLAR TP e kSRR AR T DL
4k SR o PBS #EAT 2 UG UE 4% Z R T
T 30 min, {7 0. 1% 45 i WAL (A 15 min,
IR Je S R Sl K e G (0, (818 FLAR , 25
TG AT IR ORAE

1.2.7 CCK-8 %% fdi 58 iR hur 40 i B 2 ik
PRI, A5 1 X 10° A/ ml SRR . HX
100 Wl 4ffRh T 96 fULt b, AL E 4 DEAL,
FhLJEFE 1 A PBS, 241 iU BE 5, #% B CCK-8 it
WI-B AT B AR (L 10) , s 0 Z& 1 AR
1 heo feff FEEARASCI 7 WSO Sy 450 nm 4 1 D %5
JE(E ., FlJETE 24 48 .72 .96 h i [a] i OD450 4k
(GRS AR, D 48 R S AT B g oA o

1.2.8 Transwell 523  AHREYLIERAEFE 12 h J57E 4k
JE R, B O L B8 g 1200 v/ min, B0 I [H]
'3 min, FIJG LY 8% 7 Bk 8 i o A B
PRAIE R 5 x10° 4~/ml, /NEFEIA 600
pl S8R FRdk, B RN 200 wl 4B . (Tran-
swell (285285 $2 10 1 h 7E /N2 P4l Matrigel F& i
JBE) L 5597 24 b JE U /N R T [ E A, AR
AR

1.2.9  fmiexlr ki KA S T 6 fLAk
H RN RE 2 3 1] 90% LA o 1 PG BT R 3k
HEAT R AL PR, PBS TE U4 G , S 4600 JC ML By %
F IEEA T B SREAE N O h XTRE, 24 h )5, HkiE 3
A E LB A TR IC SRR A L T 4
AT

1.2.10  mfad Ry R RAKE  SEATH I
FENC F 8T 24 FLAR R, 40 LT A AL B i A ik R
N 4 x 10" A~/ ml 1) BN ARV, K5 20 ik Y A R A
fL 1 ml 35702 24 LAk b, 24 h B A, 52 5
BEFRIE PBS WUk 2 i, (] 4% 2 58 R gk O [
SEANM 1 h; BFLAIA 1 ml Triton-100 PBS % % i
FTFL 5 min; 1% Triton X-100 38 % 20 Jifd 5 15 min;
5% BSA VENE PR E BB 1 h PO EARICH R
EIRRGE 1 h; DAPL G A0 g A% e 4 5 min; DL |
AR Z 8] 5 B PBS Pk 3 3, Ak 5 min, fJ57E
BRI I I B OGN K A TE J Je A
TN SR k= %23l ol 13 R W G SO <11 Y
el P25 W3 s P il 141 2, R i Y T ) ) (0 P 3

RE BB T ML R

1.2.11 %it5 42 KM GraphPad Prism 8. 0 %X
HF0 SPSS 27. 0 KA A7 B A A GE T2 70 #r o
P[] 28 5 R A ST AR AR ¢ R 30 PR AS 381 LU 3K
KRR B8 Fisher B I Z4G 55 5 22 41 [H) L4
K FHHEA R R J7 225317 ( One-way ANOVA) ; R (£
28] 224> I R s BE 2R A T 43 R P IR R 7 250 #r
(two-way ANOVA) ; A Sc g ¥y sr 842 3 K, P <
0.05 A ZERAGIFE XL,

2 #R

2.1 &EWEEF5H HSPAS ERBREFHRIE
REWREXE  FIH GEPIA2 4 % 73 #r HS-
PA8 TEFL MR H 2 S0 55 MR LR 2 3k 22
S, BORBR, LR AL S0 ) HSPAS R GA /KT
T o5 AL Mg AL A 2L (1 =6.279, P <0.05,
1A), W Kaplan-Meier 7E£% W3k 438 2 976 #il 3,
JiRJEE B REAS (TCGA ) 7 HSPA8 mRNA 57| i 13
JEHIAHSC A, 45 5% B 75, HSPAS mRNA 5 &A1Y %,
JidEa S A A A AIUT HSPAS mRNA IR LY (B4
(x*=15.09, P=0.000 1, 1B),

2.2 ImARFELBREESIEMBEFLIRA LA f HSPAS
BISRIE I S ARG HSPAS 78| it g A
SFAE MR SR P I RARTE O, 45 R 7, HSPAS
I FEE TS S R e R A Rk
e, T FE TR 55 Al bR FLAR A R B BAR (=
38.08,P <0.001,F2A), fii ] Western blot 245l
10 X5 e 2L Jt 98 4 2215 9 55 1 e L 2H 2l IR
FEA R HSPAS (3558, 451 i, HSPAS 1EFL I
AP R IR s T8 S5 AR MR FLAIRH 2L (0 =
21.92, P<0.001, 2B),

2.3 HSPAS8 Rz 5FLAREBE /K RIESFHEZ
BIXFE A [A] HSPA8 23k 73 41 T 5 I i
ARl RO B AE A ARG, 2 B HSPAS 25 1 i
IR R RN R SRS A R A S A A%
AP )5 ( nuclear — associated antigen ki-67, Ki-67)
SEFHAR RO S AEAHSCAE (3 P <0.05) , 117 5 (8 # H)
AR HERCR 3 148 (estrogen receptor, ER) (2R %
& ( progesterone receptor, PR) 1 A\ 3 Jz A= K [ 752
& 2 (human epidermal growth factor receptor 2, HER-
2) FIB¥ITEHR(H P>0.05) , Wk 1,

2.4 HSPAS EEXREAMPHRIERIBEMER
BIMIEE R FH Western blot A5 il 1k A GE & FL IR 1
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Fig.1 Bioinformatics analysis of HSPAS8 expression in breast cancer and correlation with prognosis
A The expression levels of HSPA8 in breast cancer tissues and paraneoplastic non-tumor breast tissues were compared based on the GEPIA2 data-
base; B: The correlation between HSPA8 mRNA expression and clinical survival time in breast cancer patients (from TCGA) was analyzed using the Kap-

lan-Meier Plotter online tool; T: Tumor group; N: Normal group; * P <0.05 vs Tumor group.
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Fig.2 HSPAS expression in breast cancer tissues and paraneoplastic non-tumor breast tissues
A; The expression of HSPAS in breast cancer tissues and paraneoplastic non-tumor breast tissues was detected by immunohistochemistry IHC x200;
B: The protein expression levels of HSPAS in 10 pairs of fresh breast cancer tissues and paraneoplastic non-tumor breast tissues were detected by Western

blot; Ca: Breast cancer tissues; Pa; Paraneoplastic non-tumor breast tissue; ** * P <0. 001 vs Breast cancer tissues.
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&1 HSPAS ZEARIZSIMERZFIRAREFEREXYE (2 (%) ]

Tab.1 Correlation between HSPAS protein expression and clinicopathologic characteristics of breast cancer patients [ n (% ) ]
HSPA8
Clinicopathological parameters - - - X’ value P value
High expression Low expression

Age (years) 0.869 0.648
<35 6 (11.5) 5(16.1)
36 -55 37 (71.2) 19 (61.3)
>55 9 (17.3) 7 (22.6)

Tumor size (c¢m) 4.752 0.029
<2 13 (25.0) 15 (48.4)
>2 39 (75.0) 16 (51.6)

Lymphatic node metastasis 12.401 <0.001
No 8 (15.4) 16 (51.6)
Yes 44 (84.6) 15 (48.4)

Histological grading 10.372 0.006
I 3(5.7) 8 (25.8)
I 29 (55.8) 19 (61.3)
| 20 (38.5) 4 (12.9)

ER 1.162 0.281
Negative 23 (44.2) 10 (32.3)
Positive 29 (55.8) 21 (67.7)

PR 0.182 0.670
Negative 21 (40.4) 14 (45.2)
Positive 31 (59.6) 17 (54.8)

HER-2 0.042 0.838
Low 23 (44.2) 13 (41.9)
High 29 (55.8) 18 (58.1)

Ki-67 14.361 <0.001
<14% 8 (15.4) 17 (54.8)
> 14% 44 (84.6) 14 (45.2)

B AN 7 Bk N FLIR R 408 & f HSPAS 25 [ %3k
T, £5 5 7N , HSPAS 76 A FL MR I 4i i 3R v A 44
FEIRBE R, T AE TE 5 4 b SRR (1 =9.49,
25.06.15.11,29.31,23.51.28.62,15.42, % P <
0.01, [ 3A) ; Hid 41 A [7] fry 7L B 95 4 Jif 3% HSPAS
(B IK P15 DL, B 4% 28 35 7K - 88 1) MDA-MB-
231 YN ST F A 1Y sh-HSPAS-1 sh-HSPA8-2 #il sh-
Cul A3 20 AR ; 164 HSPA8 FIR ANy MCF-7
Yl 37 3 1k oe-HSPA8 il oe-Curl £ F2 5% 41l ity
% ., Western blot 4t 5 Il /5, 78 MDA-MB-231 ZH i
1, sh-HSPA8-1 41 fil sh-HSPA8-2 41 #; sh-Cul 41
HSPAS i [ B /K - B A (¢ =5.94 5. 76 , % P
<0.01,[& 3B) ; M7 MCF-7 4H i}, oe-HSPAS £H %5
oe-Ctrl 2 HSPAS f HZRIA/K-F-HI W5 (1 =15.3,
P <0.001,[& 3C),

2.5 HSPAS 3t ZLAREMAIEERE NI i
CCK-8 F 7 B T J S 55 A% I HSPAS i AR A o 28 35
JEFLIM A MG B RE ) 25 5. CCK-8 Z5 R IR,
sh-HSPAS-1 F1 sh-HSPAS-2 £ 21 fif1 5Y: %5 5 {5 #4145 sh-

Ctrl 21 BH B B A% (¢t = 4.36.3.20.9.07 .6.36 9. 85,
7.36.13.09 9.44 ] P <0.05,[& 4A) ; Tfij oe-HSPAS
AN CEELE 48 h J5 558 oe-Crl 41 B & (¢ =
5.36.8.97.11.74, P <0.01, & 4A) . FoRETE 5
Bk B R sh-HSPA8-1 il sh-HSPAS-2 41 4 il 7
FEIE L H 8 sh-Curl 4B /b (1 =12. 39 12. 35,
P <0.01, & 4B) ; 0e-HSPAS 2 4 Jifd 7 F& T i %%
H % oe-Ctrl 41 B i 311 (¢ = 68.00, P <0.001, [&
4B) . FRSIIREE IR, Ik HSPAS w] LA i 3L
JiS g0 A R A B e 7, i 2t 223k HSPAS W] LA 1E 2 5t
I 210 U1 5 B

2.6 HSPAS X AREAMEIBE NN Im M
i Transwell 5256 1AM i X0 JR 52 56 43 5 K6l HSPAS
1o & TR R RGNS LA 9 200 P A2 28 R RS AR T e
M, 2% 5% 58 7%, sh-HSPA8-1 FI sh-HSPAS8-2 2 4 i
(1= 78 AT B B0 2 %5 sh-Cul 41 W g2 (¢ =
23.94 14.99 17.43.27.92, 3 P < 0.01, [& 5A.
5B) M RIE R G T (1 =11.85.6.58, 3 P <
0.05,[&5C) ;1fijoe-HSPAS 41 4l fd 11 1= 25 Fl i F5 5L
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3 HSPAS ZEFLREMEPHRIERBRABMANMGE
Fig.3 Expression of HSPAS in breast cancer cells and the construction of stable transient cell lines

A The protein expression levels of HSPAS in one human normal breast epithelial cell line and seven human breast cancer cell lines were detected by
Western blot; B: The protein expression level of HSPA8 in MDA-MB-231 cells was knocked down and detected by Western blot; C: The protein expres-
sion level of overexpressed HSPA8 in breast cancer cells was detected by Western blot; a; MCF-10A group; b: MCF-7 group; c¢: T47D group; d: BT-
474 group; e: MDA-MB-231 group; f: SKBR-3 group; g: HCC-1937 group; h: BT-549 group; i: sh-Cirl group; j: sh-HSPA8-1 group; k: sh-HSPAS-
2 group; 1: oe-Ctrl group; m; oe-HSPAS group; * * P <0.01, *** P <0.001 vs MCF-10A group; " P <0.01 vs sh-Ctrl group; ¥*¥P <0.001 vs oe-
Ctrl group.
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Fig.4 Effect of HSPA8 knockdown and overexpression on the proliferative capacity of breast cancer cells

4
(=]
Colony number

Colony number

A The effects of HSPAS8 knockdown and overexpression on the proliferative activity of breast cancer cells were assessed by the CCK-8 assay; B: The
impacts of HSPAS8 knockdown and overexpression on the colony formation ability of breast cancer cells were evaluated by the colony formation assay (with
crystal violet staining) ; a: sh-Cirl group; b: sh-HSPA8-1 group; c: sh-HSPA8-2 group; d: oe-Cirl group; e: oe-HSPA8 group; P <0.05," " P<
0.01, ***P<0.001 vs sh-Ctrl group; #P <0.01, * P <0.001 vs oe-Ctrl group.
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5 oe-Cirl ZHH] B3 hN (¢ =25.92.49.00,3 P <
0.01, & 5A 5B) , 4 i 9 &1 & % Tk (¢ = 7. 205,
P <0.05, 5C) . $&/nmifik HSPAS W] LA i 3L I
AR FIE RS RE ) , T #6358 HSPAS W] LA i
LR 20 i (= 22 AT RS RE

2.7 HSPA8 3t EMT X ZERREFAMERH
M {di [ Western blot #:] HSPAS 15 31k 5 ik
Je FLI AR EMT AHSCHR W IR A2 AL, SEER 25
RN FEMAIR HSPAS 2 i, (8] S bR 254 N-
cadherin F1 Vimentin Z£i5[&%, EE4rEY Claudin-
1 23k LA AE R Rk HSPAS ()4 g N-cadher-
in 1 Vimentin & [, E-cadherin 33k T 7 (
6A) , HE—DikHE MCF-7 Fa5E 40 i 22 04T 40 il 7 42
MG FOt YA 45 R LR, oe-HSPAS 2 4 Jifg 5
oe-Ctrl 41 2[R Fe i A, H 2 B A EK (B 6B) .
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Fig. 5 Effect of HSPAS on the invasion and migration ability of breast cancer cells

A: The effects of HSPAS knockdown and overexpression on the migratory capacity of breast cancer cells were evaluated by the Transwell migration as-

say crystal violet staining x 100; B: The effects of HSPAS8 knockdown and overexpression on the invasive capacity of breast cancer cells were evaluated by

the Transwell invasion assay crystal violet staining x 100; C: The effects of HSPAS8 knockdown and overexpression on the wound healing ability of breast

cancer cells were evaluated by the scratch assay x40;a: sh-Ctrl group; b: sh-HSPA8-1 group; c: sh-HSPA8-2 group; d: oe-Ctrl group; e: oe-HSPA8

group; “ P <0.05,

** P <0.01 s sh-Ctrl group; *P <0.05, #P <0.01, * P <0.001 vs oe-Ctrl group.
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Fig. 6 Effect of HSPA8 on EMT-related protein
expression and cytoskeleton

A The expression levels of EMT-related proteins in breast cancer
cells following HSPAS8 knockdown and overexpression were detected by
Western blot; B: The changes in the cytoskeleton of MCF-7 cells follow-
ing transfection with HSPA8 were examined by immunofluorescence stai-
ning x200; a: sh-Cirl group; b: sh-HSPA8-1 group; c: sh-HSPA8-2
group; d: oe-Ctrl group; e: oe-HSPAS group.
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Expression of HSPAS in breast cancer and its biological function
Zhang Manman', Cheng Zheng', Zhou Jingni*, Guo Qianying’, Wu Zhengsheng'~>
(' Dept of Pathology, School of Basic Medicine, Anhui Medical University, Hefei 230032 ;
*Dept of Pathology, First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To investigate the expression of (heat shock protein a member 8 ,HSPA8) in breast cancer
and its effect on tumor biological behaviors. Methods Bioinformatics analysis and immunohistochemistry assays
were used to detect the expression of HSPAS8 in breast cancer and adjacent non-tumor breast tissues, and the rela-
tionship between its expression and clinicopathological characteristics of breast cancer patients was analyzed. Corre-
lation between HSPAS8 expression and prognosis of breast cancer patients was analyzed by Kaplan-Meier Plotter da-
tabase. HSPA8 knockdown and overexpression breast cancer stabilized cells were constructed, respectively. CCK-
8, clone formation, Transwell, cell scratch, Western blot and immunofluorescence assay were used to detect the
effects of HSPAS on the proliferation, invasion and migration of breast cancer cells, and its effect on epithelial-mes-

enchymal transition (EMT). Results Bioinformatics analysis and immunohistochemistry assay revealed that the
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expression of HSPAS8 in breast cancer tissues was higher than that in adjacent non-tumour tissues (P <0.05) , and
its expression level of the protein was significantly and positively correlated with the tumor size, histological grade,
lymph node metastasis and Ki-67 proliferation index (P <0.05). The Kaplan-Meier survival curve showed that
high expression of HSPA8 was significantly associated with poor prognosis in breast cancer patients (P <0.05).
CCK-8, clone formation, transwell, cell scratch, Western blot and immunofluorescence assay showed that knock-
down of HSPAS expression could significantly inhibit the proliferation, invasion, migration function and EMT of
breast cancer cells (P <0.05), while overexpression of HSPAS8 could significantly promote the proliferation, inva-
sion, migration function and EMT of breast cancer cells (P <0.05). Conclusion HSPAS is highly expressed in
breast cancer tissues, which is closely related to disease progression and the malignant phenotype of breast cancer,
suggesting that HSPAS may be a potential biological target for breast cancer treatment.
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