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Abstract  This study aims to investigate the effect of BCSC-1 and IQGAP1 on the migration of breast can-
cer cells and their clinical significance in invasive ductal carcinoma of the breast. The interaction between BCSC-
1 and IQGAP1 in breast cancer cell MCF-7 was detected by immunoprecipitation assay. Cell immunofluorescence
assay was used to detect the co-localization of BCSC-1 and IQGAP1 in MCF-7 cells. Western blot was used to
detect the respective effect of BCSC-1 overexpression and IQGAP1 overexpression on the expression level of
IQGAP1 and BCSC-1. Cell scratch assay, cell immunofluorescence assay combined with RNA interference were
used to detect the localization of BCSC-1 and IQGAP1 in migrating MCF-7 and MDA-MB-231 cells, as well as
their interdependence of localization to the leading edge of membrane. Western blot was used to detect the protein
expression of BCSC-1 and IQGAP1 in various breast cancer cells. Immunohistochemical staining was used to
detect the expression of BCSC-1 and IQGAP1 in invasive ductal carcinoma of the breast and adjacent tissues, as
well as their correlation with the clinical and pathological characteristics of invasive ductal carcinoma of the breast.
BCSC-1 interacted with IQGAP1 and co-localized with IQGAP1 in MCF-7 cells; BCSC-1 and IQGAP1 expression
did not influence each other. No matter whether MCF-7 cells and MDA-MB-231 cells were in a random migration
state or a directional migration state, BCSC-1 was located in the cytoplasm and membrane front of breast cancer
cells, co-located with IQGAP1, and their localization to the leading edge of membrane were interdependent; BCSC-
1 was downregulated and IQGAP1 was upregulated in a variety of breast cancer cells; BCSC-1 was downregulated
(P<0.05), while IQGAP1 was upregulated in invasive ductal carcinoma tissues compared with adjacent tissues
(P<0.05). In invasive ductal carcinoma, the low expression of BCSC-1 was related to the histological grade and
lymph node metastasis of breast cancer (P<0.05), but not to the status of ER, PR and HER2 (P>0.05), while the
high expression of [QGAP1 was related to lymph node metastasis (P<0.05) and HER2 status (P<0.05). The expres-
sion of BCSC-1 and IQGAP1 showed a negative correlation (R=—0.416, P<0.05). BCSC-1 and IQGAPI1 interact to
synergistically regulate the migration of breast cancer cells. They are involved in the development of invasive duc-
tal carcinoma of the breast and are related to its metastasis.

Keywords BCSC-1; IQGAPI; cell migration; invasive ductal carcinoma
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SEAL L o
A: the interaction between BCSC-1 and IQGAP1 was detected by co-IP in breast cancer cell MCF-7; B: the co-localization of BCSC-1 and IQGAP1

was detected by cell immunofluorescence in MCF-7 cells.
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Fig.1 BCSC-1 interacts with IQGAP1
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*#*P<0.01; ***P<0.001; ns: no significance.

A: Western blot was used to detect IQGAP1 protein level in MCF-7 cells overexpressing BCSC-1 and empty control cells; B: Western blot was used

to detect IQGAPI protein level in MDA-MB-231 cells overexpressing BCSC-1 and empty control cells; C: BCSC-1 protein level was detected by

Western blot when IQGAP1 overexpressing plasmid and control plasmid were transiently transfected into MCF-7 cells. **P<0.01; ***P<(.001; ns:

no significance.

[E2 BCSC-1FIQGAPI1H) 73 3T FiA X AL AR A IQGAP1. BCSC-13RIA7KFHIF M
Fig.2 Effect of BCSC-1 and IQGAP1 respective overexpression on the expression of IQGAP1, BCSC-1 in breast cancer cells
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A,B: cell immunofluorescence was used to detect the co-localization of BCSC-1 and IQGAP1 in breast cancer cells MCF-7 (A) and MDA-MB-231 (B)
with random migration state (upper image) and directional migration state (below image).

El3 BCSC-151QGAPINE &2 53 REMAITH
Fig.3 The complex of BCSC-1 and IQGAP1 participates in breast cancer cell migration
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A: Western blot was used to detect the expression of BCSC-1 and IQGAP1 after RNA interference targeted BCSC-1 in MCF-7 cells; B: Western blot
was used to detect the expression of IQGAP1 and BCSC-1 after RNA interference targeted IQGAP1 in MCF-7 cells. C: cell immunofluorescence was
used to detect the co-localization of BCSC-1 and IQGAP1 after RNA interference in MCF-7 cells. ***P<0.001; ns: no significance.
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Fig.4 The effects of BCSC-1 and IQGAP1 on migration of breast cancer cells are interdependent
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Fig.5 Expression of BCSC-1 and IQGAP1 in various breast cancer cells
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Fig.6 Expression of BCSC-1 and IQGAP1 in invasive ductal carcinoma and adjacent tissues

#1 BCSC-1FIQGAPIER AN SERMEZHLA R RIALLE

Table 1 Expression of BCSC-1 and IQGAP1 in invasive ductal carcinoma tissues compared with adjacent tissues

H BCSC-1 IQGAP1
" IRRIEZ/% I RIBZ % PE REKIEZ/% 1 RIBZ % PE
Groups Low expression High expression P value Low expression High expression P value
rate /% rate /% rate /% rate /%
Invasive ductal 78 55 (70.5%) 23 (29.5%) <0.01 31(39.7%) 47 (60.3%) <0.01

carcinoma tissues

Adjacent tissues 37 11 (29.7%) 26 (70.3%)

28 (75.7%) 9 (24.3%)

IQGAP1 & 5 3KiE, —38& Rk /K- L [AAFAE B3 1) H
FHK K R (R=—0.416, P<0.05)(K7TF13).

3 Wig

R EHIE , BCSC-1H) T R ik fe 4% PR A
TR S 2 P SO E A R M Sl i E-
cadherin. a-cateninflp53 IR KP4 0, I+ S 40
i J& HBELE 1) BCSC-1 113t 2 3 th 5E 45 3 ) A fii
e 210 R PR S P 1 B, X e o 47 FH -5 4 ) A B
FFE B 737 CD44RIE KT 3G A O Ul T FRATT LA
RIFIAIE 7S R I, BCSC-1/E AL SR IR R IA , 18
of P NF-«BIE B 195 14 B Ik MMP-7. MMP-9.
OPN IR IE K-, 3 17 00 1) 7L e 4 e 1) % AR
28 100 e 21 2V IR R IA ) BCSC-15 3Rk 1)
MMP-14 2 A5, DL ERFFIESE T BCSC-1 A

0P 25 R PRV R, A G T LA T8 0, 48 7L e o )
VR B VR 20 BT v 75 A A

HTIRE 7T b, FeAi TRt IP-MSHiik HH BCSC-11
TELEF B AEFH & E IQGAPL . AHF 53 i 4% $E 9T
VE (Co-1P) M e % 6 L 08 A S BRIE S, BCSC-15
IQGAP I/EFL I 4 I e E M E A 26, A
T AR AL I RIE K. BN Z TR
XHEA, IQGAPLET B A ZME S E®RS 54
W3 AS A 4% —— X — I R AE IR 5 B b B AR
W, BART S, IQGAP ] i P R bl i) {2 32 20 ity
IR RN RT 205 Cded2/Racl A A, BRE
254 F-actin, #EIM AR IS0 C A0 M B 22K 8h &
YL, iZI R 32 B Ca® /45 R 8 (A RS A 2 071,
HAFE R R, IQGAPIA™ 5 (4N T £8 1 45 45 I
PI3K. MAPKHI Wnt% £ %15 5 i@ g 2022, LT |
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Table 2 Comparison of expression levels of BCSC-1 and IQGAP1 with clinicopathological features in patients with invasive

ductal carcinoma

Il RAFAE BCSC-1 IQGAPI
o TERIER% FRIEE /% Pfd IRRIEZ/% FRIEE/% PAH
Clinical features Low expression High expression P value Low expression High expression P value
rate /% rate /% rate /% rate /%
Age, years 0.818 0.096
<50 29 20 (69.0%) 9 (31.0%) 15 (51.7%) 14 (48.3%)
=50 49 35(71.4%) 14 (28.6%) 16 (32.7%) 33 (67.3%)
Tumor size 0.264 0.464
<2cm 54 36 (66.7%) 18 (33.3%) 20 (37.0%) 34 (63.0%)
>2 cm 24 19 (79.2%) 5(20.8%) 11 (45.8%) 13 (54.2%)
Histological grade 0.013 0.158
I-11 56 44 (78.6%) 12 (21.4%) 25 (44.6%) 31(55.4%)
I 22 11(50.0%) 11 (50.0%) 6(27.3%) 16 (72.7%)
Clinical stage 0.235 0.432
I 42 32(76.2%) 10 (23.8%) 15 (35.7%) 27 (64.3%)
1I-111 36 23(63.9%) 13 (36.1%) 16 (44.4%) 20 (55.6%)
Lymph node 0.033 0.003
metastasis
Yes 57 44 (77.2%) 13 (22.8%) 17 (29.8%) 40 (70.2%)
No 21 11 (52.4%) 10 (47.6%) 14 (66.7%) 7 (33.3%)
ER 0.412 0.518
+ 56 38(67.9%) 18 (132.1%) 21 (37.5%) 35 (62.5%)
- 22 17(77.3%) 5(22.7%) 10 (45.5%) 12 (54.5%)
PR 0.826 0.894
+ 46 32(69.6%) 14 (30.4%) 18 (39.1%) 28 (60.9%)
- 32 23(71.9%) 9 (28.1%) 13 (40.6%) 19 (59.4%)
HER2 0.616 0.010
+ 51 35(68.6%) 16 (31.4%) 15 (29.4%) 36 (70.6%)
- 27 20 (74.1%) 7 (25.9%) 16 (59.3%) 11 (40.7%)
B, TAWRNT T BCSC-1-IQGAPIE S WfEFLAR  #E PIBK/MAPK S # AU B KA (e iE A -

ST R RER . TEREHLE B MRIR T 3 1%
A% 5286 1, BCSC-15 IQGAP 1L & A7 T4 iy
FERTZ% . @I RNATHESLE R I, R —E A
SEC A NANHEREE &, B E ) F-actinti s>, 1
TH AR A T AR AR DR AR . X — IR
L5 T L R ) RRARFAIE T B BT L - BCSC-11E 2R
1009 o DR O | A LT A%, AL i ot SR IE ; 1
TQGAPIE Jyi 3 PR W3d ik 22 P 5 5 3@ 44 e 10 40 e
TR XFPE M KIS D ReFE P AL S, $2m
AN RIS ARG S E s R IEVE R . FRATTEEH DA
THLHMB B AT iR S A R, BCSC-17] g
i I B W IQGAP1 5 Cded2/F-actin I AH HAF FH 40T
#; M BCSC-18RJ I, 5T i€ 7 [ IQGAP1 H] R it

PN

IO IR — B U, Ji5 SR FUN 45 6 40 M 3 2 oy S 4
AR 2 AL R A AR A, B A Cded2 Bis R
A+ PBK/MAPKIHE B G 1 55 R B R bR, 540 1 B e
454 5 M RIQGAPL I T e S i 1t

T ah, AR R AR 2 B LR 41 i
BCSC- KR IA B kKL, T IQGAP 2 HKiA.
Z RS RATAE LR JE 4 2 R RS I 4 B — S
1E 7L R P S 2 2 BCSC-1 2R R A, 1M
IQGAP1 & & 3&ik . BCSC-1, XHHrH LOHIICR2A,
EALT NGk 11q23-q24, 1% X I8 24 & Pk
% (loss of heterozygosity, LOH), CLEAR 2 MRl £l 45
FUMRE M. B0 S gl E . RAEER A 4
P55 20 24K 5 T BRI Western blot &K L IQGAP] & %
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Fig.7 The correlation between BCSC-1 and IQGAP1 expression in invasive ductal carcinoma

#*3 BCSC-1FMIQGAPIE R A SEREEE PHRAZAMEX
Table 3 BCSC-1 expression negatively correlates with IQGAP1 in patients with invasive ductal carcinoma

IQGAP1
BCSC-1 f&Kis RS R P
Low expression High expression
Low expression 15 40 -0.416 <0.01
High expression 16 7

LT Z PR, BRI 0 5 B H ATHoE s b,
Ry IQGAPI mRIA T4 HE . BiEME
FR K 2223 3@ i QRT-PCRAS I 2 7L Rgsez o I0GAPI
mRNA KT 24, R b LR e DA S HoAth i 9gg
IQGAP1 =R IE I JERE A Rtk — B 7t . FATE
R IRAE LI 2 2 b BCSC-1MTIQGAP1 ik B 471
% . X R BCSC-1F1 IQGAP 178 3L MR 1 & AE
RIEFAT, LFREZEEH. d—DHmAa
R, BCSC-1 IR IE 5 FL 5 1R 4H 232 0 0 Ak
R B MM, X5 AT RATIRIE 45 R —
1, ER. PRAHER2RATE 7RI 2 Wi fliG 7
HEAEER . AR KILBCSC-11ERE 53
g% ER. PRATHER2IPIRZA SO, H HI ot 77 1
IR 7RIS . 110 IQGAPIEIR I T8 Hh [ s %
ik, GBS A S5, SERMIPRIPIRG TS K, %45
B 5 ZHAOS M HRIE —5. UhAh, AHFFEE K I
IQGAP1 5 HER2IPIRAEA K. RAEHTTCKIN, ER

FIQGAPIHAEE A2 —, IQGAP1 5 ERYE AL AR
A A AE A BAE R, IQGAP 1 [ RE % 93 55 M —
s 3 MEER S S FE (K pS2. PRA cyclin D151
A 28 A BRATT H AT R TS R R A A BT A
HRBA L FFIQGAP1 5 EREFLIeE 41 412 i AH =%
P WHITES: P 72 2R , IQGAP17E HER2 FH M
P RE b i Rk, BB S HER2ES & . fi
FRIQGAP1RES PR MRHER2 (R4 /K- BEBRL /KT,
L RS ST, R I p27 05 IE ]
FUIRFE A PR T . BB, IQGAPITE 22 BRF4L
i 24 I FLIR b B2 4 i o 3R 08, FEARIQGAP IR 1A
KPR 3 A it 22 BRp A B IR A, SCRR YK
2 TR T 24 SKBR3ZH Xl 2 B o gt o (R0,
BCSC-11ENIQGAPI M EAE®E A, 1EFL e A i h
1752 51QGAP X} HER2E SiB B 1S, DL X
PRAN FLA B o Al e 5 e L s A0 fL #e 1 2 5
IR S RS, IO TR B — P HIRA
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