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Figure S1: Mass spectrometry identification of Annexin A2 as a protein 

newly synthesised during the EGF stimulated migration and invasion of 

MDA-MB-231 cells.

(A& B) Scoring, mass, sequence coverage and matched peptides from 

MASCOT peptide identification (C) representative mass spectrum of AnxA2 

peptide 

Figure S1
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Figure S2

Figure S2: Graphs of Annexin A2, EGFR and E-Cadherin protein expression data

from Nusinow, D. P. et al. (2020)[1], stratified according to ER status ( ER+ n=8 ,

ER- n=23). Analysis showed (A) Annexin A2 (p=0.0008) and (B) EGFR (p <0.0001) are

significantly upregulated in ER- breast cancer cell lines. (C) No significant difference

was seen for E-Cadherin expression (p= 0.6105). Protein expression represented as

normalised protein expression, as measured by quantitative proteomics. Statistical

difference between groups tested using Mann Whitney U test.

[1]: Nusinow, D. P., et al. (2020). "Quantitative Proteomics of the Cancer Cell Line

Encyclopedia." Cell 180(2): 387-402 e316.



Figure S3: Publicly available Affymetrix gene expression data for human breast cancer

cell lines was obtained from the CCLE [2]. Cell lines were categorised according to ER,

PR and HER2 expression status and difference in ANXA2 expression between the two

groups was measured using Mann-Whitney U test. (A) ANXA2 expression is higher in

ER- cell lines, p = 0.0008 (B) ANXA2 expression is higher in PR- cell lines, p = 0.0244

(C) ANXA2 expression is not significantly different between HER2+ and HER2- cell

lines. p= 0.0769

[2]: Barretina, J., et al. (2012). "The Cancer Cell Line Encyclopedia enables predictive

modelling of anticancer drug sensitivity." Nature 483(7391): 603-607.

Figure S3 (A)



Figure S3 (B)

Figure S3: Publicly available Affymetrix gene expression data for human breast cancer

cell lines was obtained from the CCLE [2]. Cell lines were categorised according to ER,

PR and HER2 expression status and difference in ANXA2 expression between the two

groups was measured using Mann-Whitney U test. (A) ANXA2 expression is higher in

ER- cell lines, p = 0.0008 (B) ANXA2 expression is higher in PR- cell lines, p = 0.0244

(C) ANXA2 expression is not significantly different between HER2+ and HER2- cell

lines. p= 0.0769

[2]: Barretina, J., et al. (2012). "The Cancer Cell Line Encyclopedia enables predictive

modelling of anticancer drug sensitivity." Nature 483(7391): 603-607.



Figure S3 (C)

Figure S3: Publicly available Affymetrix gene expression data for human breast cancer

cell lines was obtained from the CCLE [2]. Cell lines were categorised according to ER,

PR and HER2 expression status and difference in ANXA2 expression between the two

groups was measured using Mann-Whitney U test. (A) ANXA2 expression is higher in

ER- cell lines, p = 0.0008 (B) ANXA2 expression is higher in PR- cell lines, p = 0.0244

(C) ANXA2 expression is not significantly different between HER2+ and HER2- cell

lines. p= 0.0769

[2]: Barretina, J., et al. (2012). "The Cancer Cell Line Encyclopedia enables predictive

modelling of anticancer drug sensitivity." Nature 483(7391): 603-607.



Figure S4. Additional functional assays with second siRNA clone on MDA-MB-231 cells.

(A) Efficiency of ANXA2 knockdown (KD) with Clone 2 after 72h and densitometry analysis of Annexin A2

normalised against beta-actin loading control. (B) To measure cell proliferation, KD and negative control cells

were seeded in duplicate into E-plate wells and the rate of proliferation was measured in real-time using the

xCELLigence system. Proliferation of KD cells (blue) was compared to the proliferation of negative control

wells (red) over the course of 96 hours. Data displayed as mean cell index +/- SEM, n=3. (C) To measure

wound healing migration, knockdown and negative control cells were plated into dishes containing Ibidi Culture

Inserts. After 72h, the inserts were removed to generate a cell free wound. The green zone indicates the wound

size as measured at 0h and 24h post-removal of insert by imaging at 4X magnification and analysis on Image J.

Data displayed as % wound closure for 3 fields of view per condition +/- SEM, p= 0.0213. (D) To measure

EGF directed cell migration, cells were plated onto the upper chamber of transwell membrane and allowed to

migrate towards 50ng/mL EGF chemoattractant for 24 hours. Cells were removed from the upper chamber of the

membrane, leaving only those that had migrated to the lower chamber. Migrated cells were stained with crystal

violet and imaged using an inverted light microscope. Crystal violet stain was dissolved and intensity measured

as absorbance at 595nm in triplicate. Data displayed as mean absorbance values for 3 triplicate measurements per

condition +/- SEM, p=0.0038.

Figure S4



Figure S5

Figure S5: Graphs of Annexin A2 protein expression data in breast cancer tissue from S.

Tyanova et. al. (2016)[3], stratified according to ER status (ER+ n=14 , ER- n=26).

Analysis showed Annexin A2 is significantly upregulated in ER- breast cancer tumor

tissue (p= 0.0185). Protein expression represented as log2 normalised protein expression,

as measured by quantitative proteomics and SILAC labelling. Statistical difference

between groups tested using Student’s t-test.

[3] Tyanova, S., et al. (2016). "Proteomic maps of breast cancer subtypes." Nat Commun

7: 10259.
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Figure S6 Full blots for Figure 3 (A) Comparison of Annexin A2 expression in

three breast cancer cell lines

Displayed in order of antibody probing (A) Probed with Annexin A2 antibody

(mouse) and IRdye700- secondary antibody (B) Probed with B-Actin antibody

(mouse) and IRdye700- secondary antibody (C) Probed with E-cadherin (rabbit) and

IRdye800- secondary antibody. (Overexposure on Annexin band due to repeated

probings, (A) was used for densitometry) (D) Probed with EGFR mouse and

IRdye700- secondary antibody. Blot was cut in half.
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Figure S7 Full blots for Figure 3 (E) Western blot showing the effect of EGF

stimulation on AnxA2 expression and phosphorylation in MDA-MB-231 cells.

Displayed in order of antibody probing (A) Probed with phospho-Annexin A2

(Tyr24) antibody (mouse) and IRdye700- secondary antibody (B) Probed with

phospho-Akt (Ser473) antibody (rabbit) and IRdye800- secondary antibody (C)

Probed with Annexin A2 (Rabbit) and IRdye800- secondary antibody (D) Probed

with B-Actin antibody (mouse) and IRdye700- secondary antibody
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Figure S8 Full blots for Figure 4 (A) MDA-MB-231 cells were transfected with

a small interference oligonucleotide against ANXA2 [10 nM] for 72 hours, using

the Neon Transfection system. Representative blot showing the efficiency of

ANXA2 knockdown.

Displayed in order of antibody probing (A) Probed with Annexin A2 antibody

(mouse) and IRdye700- secondary antibody (B) Probed with B-Actin antibody

(mouse) and IRdye700- secondary antibody

250-
130-
100-

55-

35- ← Annexin A2

(36 kDa)

← β-Actin

(42 kDa)

250-
130-
100-

55-

35-

(A) (B)

15- 15-

Figure S8



Table S1 List of newly synthesised proteins identified in 2-D migration experiment



Table S2 List of newly synthesised proteins identified in 3-D invasion experiment. 



Clone no. Target sequence Product no. Working Concentration

1 CGGCAAGTCCCTGTACTATTA Hs_ANXA2_8 10nM

2 CACGGCCTGAGCGTCCAGAAA Hs_ANXA2_10 10nM

Table S3. Sequences of the small interfering RNA used for ANXA2 knockdown.



Mean age (±sd) 57.5 (±12.1)

Unknown 5

Histology

Ductal 22

Lobular 2

Mixed 2

Other 1

Unknown 3

Stage

I 4

II 15

III 7

IV 0

O 1

Unknown 3

Grade

1 1

2 18

3 7

Unknown 4

Lymph node

Positive 14

Negative 13

Unknown 3

ER status

Positive 24

Negative 2

Unknown 4

PR status

Positive 16

Negative 8

Unknown 6

HER-2 status

Positive 1

Negative 24

Unknown 5

Mean age (±sd) 58.8 (±11.8)

Grade

1 11

2 40

3 53

Lymph node

Positive 59

Negative 45

ER status

Positive 67

Negative 34

Unknown 3

Table S4: Clinical information of local breast 

cancer cohort (n=30)

Table S5: Clinical information of GSE42568 

breast cancer cohort (n=104)


