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AJCC American Joint Committee on Cancer
Ajs Adherent Junctions

Akt (PKB) Protein Kinase B

ALDH Aldehyde Dehydrogenase
ALK-1 Activin Receptor-Like Kinase—1
ANK Ankyrin Repeats

AP-1 Activating Protein—1

APC Adenomatous Polyposis Coli
aPKC Atypical Protein Kinase C

ASE Anti—Silencer Element

ATM Ataxia—Telangiectasia Mutated
Axl Receptor Tyrosine Kinase

BAY 11-7082 NF-xB Inhibitor

4-1BB(CD137)

Tumor Necrosis Factor Receptor Superfamily

B—cat —catenin

BCL2 B-Cell Leukemia/Lymphoma 2 Protein
BCL-XL B-Cell Lymphoma-Extra Large
BCSCs Breast Cancer Stem Cells

bFGF Basic Fibroblast Growth Factor
B7-H3 B7-Homologue 3

BIK Bcl-2 Interacting Killer

BIM Bcl-2 Interacting Mediator

BLBC Basal-Like Breast Cancer

BRCA Breast Cancer Gene

BTLA B- And T-Lymphocyte Attenuator

B-TRCP1

B-Transducing Repeat—Containing Protein 1
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CBF1 C-Repeat/DRE Binding Factor 1
CDC42 Cell Division Cycle 42

CD49f Integrin A6

CDH] Cadherin 1

CDK Cyclin Depended Kinase

c—Myc Cellular Myelocytomatosis Oncogene
COX-2 Cyclooxygenase—2

CS Canonical Signaling

CSC Cancer Stem Cell

CTC Circulating Tumor Cell

CTLs Cytotoxic T Lymphocytes

CTLA-4 Cytotoxic T-Lymphocyte Antigen 4
CXCL C-X-C Motif Chemokine Ligand
CXCR4 C-X-C Chemokine Receptor Type 4
DAB?2 Disabled Homolog 2

DCIS Ductal Carcinoma in Situ

DD Death Domain

DDR Discoidin Domain Receptors

DFS Disease Free Survival

4EBP1 Eukaryotic Translation Initiation Factor 4E-Binding Protein 1
EC Extra—Cellular

E-cad E—cadherin

ECM Extra—Cellular Matrix

EGF Epidermal Growth Factor

EGFR Epidermal Growth Factor Receptor
EMT Epithelial Mesenchymal Transition
ER Estrogen
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ERCC1 Excision Repair Cross Complementation Group—1
ERK Extracellular Signal Regulated Kinase

FAK Focal Adhesion Kinase

FGF Fibroblast Growth Factor

FOXC2 Forkhead Box Protein C2

FOXO Forkhead Box Transcription Factors

Gl Gap 1 Phase

G2 Gap 2 Phase

G9a (EHMT2)

Euchromatic Histone-Lysine N-Methyltransferase 2

GBM

Glioblastoma Multiforme

GN25 P53-Snail Binding Inhibitor, Calbiochem
GRB2 Growth Factor Receptor—-Bound Protein 2
GRR Glycine—Rich Domain

GSK-3f3 Glycogen Synthase Kinase—-3 Beta

HDAC Histone Deacetylase

HER?2 Human Epidermal Growth Factor Receptor 2
Heyl Hairy/Enhancer-Of-Split Related with YRPW Motif 1
HGF Hepatocyte Growth Factor

Hh Hedgehog

HIF-1 Hypoxia—Inducible Factor-1

H3K9me Histone H3 Lysine 9 Methylation

HMLEs Immortalized Human Mammary Epithelial Cells
hTERT Human Telomerase Reverse Transcriptase
ICOS Inducible T Cell CO-Stimulator

IDC Invasive Ductal Carcinoma

IDO Indoleamine 2,3-Dioxygenase

Intermediate Filaments
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IFN—y Interferon-Gamma

IGF Insulin Growth Factor

IGFBP2 Insulin—-Like Growth Factor-Binding Protein 2
IHC Immunohistochemistry

IL-1 Interleukin 1

ILC Invasive Lobular Carcinoma

ILK Integrin—Linked Kinase

ITGA6 Integrin Subunit Alpha 6

ITGB4 Integrin Subunit Beta 4

JAG2 Jagged Canonical Notch Ligand 2
JNK Jun N-Terminal Kinase

JUP Junction Plakoglobin

LAP Latency—Associated Peptide

LEF Lymphoid Enhancer Factor

LIMK LIM (LIN-11, Isl-1, MEC-3) Kinases
LOX Lysyl Oxidase

LOXL2 Lysyl Oxidase-Like 2

LPS Lipopolysaccharide

LRP Low Density Lipoprotein Receptor
LSD1 Lysine—-Specific Histone Demethylase 1
LZ Leucine Zipper

M Mitosis Phase

MAML Mastermind-Like

MAPK Mitogen—Activated Protein Kinase
MCF-7 Michigan Cancer Foundation -7
MDA-MB-231 Breast cancer cell line

MDCK Madin—-Darby Canine Kidney
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MED12 Mediator Complex Subunit 12

MEK MAPK/ERK Kinase

MET Mesenchymal Epithelial Transition

MLC Myosin Light Chain

MMP Matrix Metalloproteinase

MT1-MMP Membranetype—1 Matrix Metalloproteinases

mTOR Mechanistic Target of Rapamycin

MSI Micro Satellite Instability

NCS Non-Canonical Signaling

NES Nuclear Export Signal

NF-B Nuclear Factor Kappa-Light—Chain—-Enhancer of Activated B
Cells

NICD Notch Intracellular Domain

NIK NF-xB Inducing Kinase

NOD/SCID Nonobese diabetic/severe combined immunodeficiency

OPN Osteopontin

0S Overall survival

OX40 L OX4 Ligand

PAK 1 Serine/Threonine—Protein Kinase

Panc-1 Human Pancreatic Cancer Cell Line

Par-3 Partitioning Defective 3

Par-4 Prostate Apoptosis Response 4

Par-6 Partitioning Defective 6

PD1 Programmed Cell Death Protein 1

PDAC Pancreatic Ductal Adenocarcinoma

PDGF Platelet-Derived Growth Factor

PDGF-Rb Platelet—Derived Growth Factor Receptor Beta

PDK1 Pyruvate Dehydrogenase Kinase 1
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PD-L1 Programmed Cell Death Ligand 1
PEA3 Polyoma Enhancer Activator 3
PHD Prolyl Hydroxylases
PICH1 Protein Patched Homolog 1
PI3K Phosphoinositide 3—Kinase
PKB Protein Kinase B
PLAU Plasminogen Activator, Urokinase
PP2A Protein Phosphatase 2A
PR Progesterone
pRb Retinoblastoma Tumor Suppressor
PRC2 Polycomb Repressive Complex 2
PTEN Phosphatase And Tensin Homolog
PUMA P53 Upregulated Modulator of Apoptosis
PYK?2 Proline-rich Tyrosine Kinase 2
RAC Rac Family Small GTPase
RANKL Receptor Activator of NF-kB Ligand
Recombination Signal Binding Protein for Immunoglobulin
RBP-JK
Kappa J Region
RFS Recurrence Free Survival
RHD Rel Homology Domain
RHOA Ras Homolog Family Member A
ROCK Rho-Associated Protein Kinase
ROS Reactive Oxygen Species
ROS1 Ros Proto—Oncogene 1, Receptor Tyrosine Kinase
RTKs Receptor Tyrosine Kinases
S Synthesis Phase
SCC Squamous Cell Carcinoma
SHC Src Homology 2 Domain—-Containing Transforming Protein
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SHIP Src Homology Domain Containing Inositol 5-Phosphatase
SMAD Suppressor Of Mothers Against Decapentaplegic

Smurf2 Smad Ubiquitination Regulatory Factor 2

S1P Sphingosine—1-Phosphate

SRD Serine Rich Domain

STAT3 Signal Transducer and Activator of Transcription 3
SUV39H1 Human Homologue of the Drosophila Protein Su(var)3-9
TAB1 TAK1-Binding Protein 1

TACE Tumor Necrosis Factor-Alpha Converting Enzyme

TAD Transcription Activation Domain

TAK1 Transforming Growth Factor——Activated Kinase-1

TAZ Transcriptional Coactivator with PDZ-Binding Motif
TbRII TGF-[ Receptor Type |l

TCF T-Cell Factor

TF Transcription Factor

TGF-f3 Transforming Growth Factor 3

TIEG Transforming Growth Factor 3 Inducible Early Gene

Tils Tumor-Infiltrating Lymphocytes

TIM-3 T-Cell Immunoglobulin and Mucin—Domain Containing-3
TMA Tissue Microarray

TNBC Triple Negative Breast Cancer

TNF-a Tumor Necrosis Factor— o

TNFR Tumor Necrosis Factor Receptor

TNM Tumor, Nodes, Metastasis

TRAF6 Tumor Necrosis Factor Receptor Associated Factor 6
TRAIL Tumor Necrosis Factor—-Related Apoptosis Inducing Ligand

Tregs

Regulatory T Cells
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uPA Urokinase Type Plasminogen Activator
VEGF Vascular Endothelial Growth Factor
VIM Vimentin

Wnt Wingless—Related Integration Site
WSS Wall Shear Stress

ZBP-89 Zinc—Finger Binding Protein—89

ZEB Zinc-Finger E-Box Binding Homeobox
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Table 1. Patient characteristic aall Ln gl gillly Aoyl (ailaddl 1(V) A3) Jsas
N=111
Age, years - median (range) 53 (26,80)

Diagnosis — no. (%)

DCIS: Ductal carcinoma in situ 1(0.9)
IDC: Invasive ductal carcinoma 73 (65-8)
ILC: Invasive lobular carcinoma 22 (19.8)
Ductal + lobular features 15 (13.5)
Grade - no. (%)
1 4 (3.6)
2 60 (54.1)
3 46 (41.4)
Missing 1(0.9)

Stage-N — no. (%)
0 45 (40.5)
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Stage 1 34 (30.6)

Stage 2 14 (12.6)

Stage 3 18 (16.2)
Stage-T - no. (%)

Stage 1 27 (24.3)

Stage 2 55 (49.5)

Stage 3 22 (19.8)

Stage 4 7 (6-3)
AJCC stage - no. (%)

Stage | 16 (14.4)

Stage I 58 (52.3)

Stage I 37 (33.3)
Exact Size (mm) - median (range) 33 (1,100)
Positive lymph nodes - no. (%)

None 46 (41.4)

21 65 (58.6)

Median (range) 4 (1,25)

ER - no. (%)

Positive 90 (81.1)

Negative 21 (18.9)
PR - no. (%)

Positive 84 (75.7)

Negative 27 (24.3)
Her2 neu - no. (%)

Positive 7 (6.3)

Negative 86 (77.5)

Equivocal 18 (16.2)
chemotherapy — median (range) 2 (1,99)

Missing 1
Radiotherapy — no. (%)

Not received 15 (13.5)

Received 39 (35.1)

Missing 57 (51.4)

Hormonal therapy — no. (%)

Not received 9 (8-1)
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Tamoxofon 38 (34.2)

Anasrazol 7(6.3)

Missing 57 (51.4)
Diabetes — no. (%)

Positive 10 (9)

Negative 41 (36.9)

Missing 60 (54.1)
Hypertension - no. (%)

Positive 12 (10-8)

Negative 39 (35.1)

Missing 60 (54.1)

(YPEJ JJAAJ‘) s LS davial) U'_ﬂ:ua_gﬂ\ g_\mlx.uw;.d\ C'_il.q.u.:bl\ 2\:1):1.13:1 ?9:\33 P

Table 2. Marker summary Laadieaal) Glawlgll £(Y) o8y Joos
N=111
Ki67 — no. (%)
<20% stain intensity = low Ki—67 expression 58 (52.3)
>20%: stain intensity = high Ki-67 expression 32 (28.8)
NT: no tumor 8 (7-2)
Missing 13 (11.7)
TGF-B classification — no. (%)
Intensity of stain is ( 13 (11.7)
Intensity of stain is 1-2 72 (64.9)
NT: no tumor 7 (6-3)
Missing 19 (17.1)
NFK classification — no. (%)
The score of the % is 0-1 3(2.7)
The score of the % is 2-4 86 (77.5)
Missing 22 (19.8)

Snail classification — no. (%)

<4: low expression 11 (9.9)



>4: high snail expression
Missing

Vimentin e - no. (%)

Positive

Negative

No tumor

Missing

E-cad - no. (%)

Positive

Negative

No tumor

Missing

B-cat - no. (%)

Membranous staining (positive)
Cytoplasmic staining (negative)
No tumor

Missing
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43)ae IDC (Al (gouidl) Jaatll 50 ol D el 15153 il B-catenindl  slagY) suedl) <3 Y =

O A s ) (76.3% vs. 62.5%, p<0.001) B-catenindl bl uanl) culd < sl

(Yady Jotad) Haim A yaall danglgililly 4oy pud) cilandlly B—catening) asyuss

Table 3. Clinicopathological parameters by B—

catenin classification

g paall Danslgillly dppedl ilelbeall 1(Y) o) Jgan

B-catenin Lo

B-cat

Membranous Cytoplasmic

staining staining
All (positive) (negative) No tumor
(n=111) (n=38) (n=48) (n=7) P value’
Diagnosis - no. (%) <0.001
DCIS: Ductal carcinoma in situ 1(0.9) 1 (2.6) 0 (0.0) 0 (0-0)
IDC: Invasive ductal carcinoma 73 (65.8) 29 (76.3) 30 (62.5) 3 (42.9)
ILC: Invasive lobular carcinoma 22 (19.8) 0 (0.0 14 (29.2) 4 (57.1)
Ductal + lobular features 15 (13.5) 8 (21.1) 4 (8.3) 0 (0-0)
Grade — no. (%) 0.935
1 4 (3.6) 2 (5.3) 2 (4.2) 0 (0.0)
2 60 (54.1) 20 (52.-6) 26 (54.2) 5(71.4)
3 46 (41.4) 16 (42.1) 19 (39.6) 2 (28.6)
Missing 1(0.9) 0 (0.0) 1(2.1) 0 (0.0)
Stage-N - no. (%) 0.958
0 45 (40.5) 15 (39.5) 18 (37.5) 4 (57.1)
Stage 1 34 (30.6) 11 (28.9) 15 (31.2) 2 (28.6)
Stage 2 14 (12.6) 5(13.2) 6 (12.5) 1 (14.3)
Stage 3 18 (16.2) 7 (18.4) 9 (18.8) 0 (0.0)
Stage-T - no. (%) 0.430
Stage 1 27 (24.3) 5(13.2) 9 (18.8) 3 (42.9)
Stage 2 55 (49.5) 24 (63.2) 23 (47.9) 4 (57.1)
Stage 3 22 (19.8) 7 (18.4) 11 (22.9) 0 (0.0)
Stage 4 7 (6-3) 2 (5-3) 5 (10.4) 0 (0.0)
AJCC stage - no. (%) 0.596
Stage | 16 (14.4) 4 (10.5) 5(10.4) 2 (28.6)
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Table 3. Clinicopathological parameters by B— Fig prall Laaglgilally Ao pead) Slalaall 1(Y) a8 Jgoa

catenin classification B-catenin ) Lo

B-cat

Membranous Cytoplasmic

staining staining
All (positive) (negative) No tumor
(n=111) (n=38) (n=48) (n=7) P value’
Stage |I 58 (52.3) 21 (55.3) 25 (52.1) 4 (57.1)
Stage IlI 37 (33.3) 13 (34.2) 18 (37.5) 1 (14.3)
Exact Size (mm) — median
33 (1,100) 35 (1,92) 40 (10,100) 22 (13,45) 0.282
(range)
Positive lymph nodes - no. (%) 0.648
None 46 (41.4) 16 (42.1) 18 (37.5) 4 (57.1)
>1 65 (58.6) 22 (57.9) 30 (62.5) 3 (42.9)
ER - no. (%) 0.187
Positive 90 (81.1) 33 (86.8) 40 (83.3) 4 (57.1)
Negative 21 (18.9) 5(13.2) 8 (16.7) 3 (42.9)
PR - no. (%) 0.099
Positive 84 (75.7) 29 (76.3) 39 (81.2) 3 (42.9)
Negative 27 (24.3) 9(23.7) 9 (18.8) 4 (57.1)
Her2 neu - no. (%) 0.633
Positive 7(6.3) 1(2.6) 4 (8.3) 1 (14.3)
Negative 86 (77.5) 31 (81.6) 36 (75.0) 5(71.4)
Equivocal 18 (16.2) 6 (15.8) 8 (16.7) 1 (14.3)

* P value is calculated by Kruskal-wallis test for continuous variables and Fisher's exact test for

categorical variables
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il (250 Tooshill 5as) daitiyall dpmanll 3 VS il i o(£a8) Jgaa) TGF-BJL Gl Lo
I Alspal) il alye¥1g ¢(45.8% vs. 30.8%, p=0.036) Zl dajall cld ahyd e (S8 e
Lasdiall 4 panl) SIS VAL 43l llyg (37.5% vs. 23.1%, p=0.042) AJCC Stage llI
VAL Aylae ayal) Galidl 5T Jacgia pe dindi pall A puaetl) il VAT o i) LS L (005t 52s)

-(40 vs. 30, p=0.036) Lataiall duymasll &l

Table 4. Clinicopathological parameters by Laglilillg Ay pd) Claladll 1(€) 3y Joon

TGF-B classification TGF-BJ lasi dusg yadll
TGF-B
Intensity  Intensity

of stain of stain NT: no Unknow
All is 0 is 1-2 tumor n group P
(n=111)  (n=13) (n=72) (n=7) (n=19) value’
Diagnosis — no. (%) 0.226

DCIS: Ductal carcinoma in
" 1 (0.9) 0 (0.0) 1 (1.4) 0 (0.0) 0 (0.0)
situ

IDC: Invasive ductal

73 (65.8) 9 (69.2) 51 (70.8 3(42.9 10 (52.6
N (658) 9(692) 51(10.8) 3(429) 10(526)

ILC: Invasive lobular
22 (19.8) 2 (15.4) 10 (13.9) 4 (57.1) 6 (31.5)

carcinoma
Ductal + lobular features 15 (13.5) 2(15.4) 10(13.9) 0(0.0) 3 (15.7)
Grade — no. (%) 0.036
1 4 (3.6) 3(23.1) 1(1.4) 0 (0.0) 0 (0.0)
2 60 (54.1) 5(38.5) 38(52.8) 5(71.4) 12 (63.2)
3 46 (41.4) 4 (30.8) 33 (45.8) 2(28.6) 7 (36-8)
Missing 1 (0.9) 1 (7.7) 0 (0.0) 0 (0.0) 0 (0.0)
Stage-N - no. (%) 0.713
0 45 (40.5) 7(53.8) 25(34.7) 4 (57.1) 9 (47.4)
Stage 1 34 (30.6) 4 (30.8) 22(30.6) 2(28.6) 6 (31.5)
Stage 2 14 (12.6) 1(7.7) 10(13.9) 1 (14.3) 2 (10.5)
Stage 3 18 (16.2) 1(7.7) 15(20.8) 0(0.0) 2 (10.5)
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Table 4. Clinicopathological parameters by

TGF-B classification

Gl illy el ilabedll (£) 8 aa

TGF-BJ lasi Gy ydl)

TGF-B
Intensity Intensity
of stain of stain NT: no Unknow
All is 0 is 1-2 tumor n group P
(n=111)  (n=13) (n=72) (n=7) (n=19) value’
Stage-T - no. (%) 0.199
Stage 1 27 (24.3) 5(38.5) 12(16.7) 4(57.1) 6 (31.5)
Stage 2 55(49.5) 6 (46.2) 39 (54.2) 3 (42.9) 7 (36.8)
Stage 3 22 (19.8) 2(15.4) 14(19.4) 0(0.0) 6 (31.5)
Stage 4 7 (6-3) 0 (0.0 7(9.7) 0 (0.0) 0 (0.0)
AJCC stage - no. (%) 0.042
Stage | 16 (14.4) 4 (30.8) 6 (8.3) 3 (42.9) 3 (15.7)
Stage |l 58 (52.3) 6 (46.2) 39 (54.2) 3(42.9) 10 (52.6)
Stage I 37 (33.3) 3(23.1) 27(37.5) 1(14.3) 6 (31.5)
Exact Size (mm) — median 33 30 40 20
(range) (1,100)  (10,92)  (1,100)  (13,45) 0-036
Positive lymph nodes -
no. (%) 0.322
None 46 (41.4) 7(53.8) 26 (36-1) 4 (57-1) 9 (47.7)
1 65 (58.6) 6 (46.2) 46 (63.9) 3(42.9 10 (52.6)
ER - no. (%) 0.707
Positive 90 (81.1) 10 (76.9) 59 (81.9) 5 (71.4) 16 (84.2)
Negative 21 (18.9) 3 (23.1) 13 (18.1 2 (28.6 3 (15.7)
PR - no. (%) 0.570
Positive 84 (75.7) 10 (76.9) 54 (75.0) (57-1) 16 (84.2)
Negative 27 (24.3)  3(23.1) 18(25.0) 3 (42.9) 3 (15.7)
Her2 neu - no. (%) 0.786
Positive 7 (6-3) 0 (0.0) 5 (6-9) 1 (14.3) 1(5.3)
Negative 86 (77.5) 11 (84.6) 56 (77.8) 5 (71.4) 14 (73.7)
Equivocal 18 (16.2) 2 (15.4) 11 (15.3) 1 (14.3) 4 (21.0)

* P value is calculated by Kruskal-wallis test for continuous variables and Fisher's exact test for

categorical variables
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Logliaalll daall (e SV 232l 3 AU el 1153 el SnailJ dassiall Ljpeill il cYSY) -
54.5% ) Snail J daisi yall dsyuanll 3 al)sYl 4 jlae (higher frequency of N Stage 3) dladll

(043, Jgaall) .(vs. 15.1%, p=0.037

Table 5. Clinicopathological parameters by Tyl Langlgillly 4y pead) Slalaall 2(0) a8 Joan
snail classification SnailJ les
Snail
<4: low >4: high snail Unknown
All expression expression group P
(n=111) (n=11) (n=73) (n=27) value’
Diagnosis - no. (%) 0.131
DCIS: Ductal carcinoma in
it 1(0.9) 0(0.0) 1(1.4) 0 (0.0)
IDC: Invasive ductal
carcinoma 73 (65.-8) 7 (63.6) 53 (72.6) 13 (48.1)
ILC: Invasive lobular
carcinoma 22 (19.8) 4 (36.4) 8 (11.0) 10 (37.1)
Ductal + lobular features 15 (13.5) 0 (0.0) 11 (15.1) 4 (14.8)
Grade — no. (%) 0.858
1 4 (3.6) 0 (0.0) 4 (5.5) 0 (0.0)
2 60 (54.1) 7 (63.6) 36 (49.3) 17 (62.3)
3 46 (41.4) 4 (36.4) 32 (43.8) 10 (37.1)
Missing 1(0.9) 0 (0.0) 1 (1.4) 0 (0.0)
Stage-N - no. (%) 0.037
0 45 (40.5) 3(27.3) 30 (41.1) 12 (44.4)
Stage 1 34 (30.6) 2 (18.2) 22 (30.1) 10 (37-1)
Stage 2 14 (12.6) 0 (0.0) 10 (13.7) 4 (14.8)
Stage 3 18 (16-2) 6 (54.5) 11 (15.1) 1(3.7)
Stage-T - no. (%) 0.051
Stage 1 27 (24.3) 0 (0.0) 16 (21.9) 11 (40.7)
Stage 2 55 (49.5) 6 (54.5) 38 (52.1) 11 (40.7)
Stage 3 22 (19.8) 2 (18.2) 15 (20.5) 5 (18.5)
Stage 4 7 (6.3) 3 (27.3) 4 (5.5) 0 (0.0)
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Table 5. Clinicopathological parameters by

ang 2all gl Ayl cilabeall 1(0) 3, Jpon

snail classification SnailJ les
Snail
<4: low >4: high snail Unknown
All expression expression group P
(n=111) (n=11) (n=73) (n=27) value’
AJCC stage - no. (%) 0.266
Stage | 16 (14.4) 0 (0.0) 10 (13.7) 6 (22.2)
Stage |I 58 (52.3) 5 (45.5) 39 (53.4) 14 (51.8)
Stage Il 37 (33.3) 6 (54.5) 24 (32.9) 7 (26.0)
Exact Size (mm) — median 33
40 (25,90) 35 (1,100) 0.188
(range) (1,100)
Positive lymph nodes - no.
0.513
(%)
None 46 (41.4) 3 (27.3) 31 (42.5) 12 (44.4)
>1 65 (58.6 8 (72.7 42 (57.5 15 (55.5)
ER - no. (%) 0.405
Positive 90 (81.1) 8 (72.7) 61 (83.6) 21 (77.8)
Negative 21 (18.9) 3(27.3 12 (16.4 6 (22.2)
PR - no. (%) 0.284
Positive 84 (75.7) 7 (63.6) 57 (78.1 20 (74.0)
Negative 27 (2 4 (36 16 (21.9) 7 (26.0)
Her2 neu - no. (%) 0.241
Positive 7 (6-3) 1(9-1) 4 (5.5) 2 (7.4)
Negative 86 (77.5) 10 (90.9) 56 (76.7) 20 (74.0)
Equivocal 18 (16.2) 0 (0.0) 13 (17.8) 5(18.5)

* P value is calculated by Wilcoxon rank—sum test for continuous variables and Fisher's exact test

for categorical variables
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Lllaals c@ladl ol (Uayual) paiinl <0 Lllas) NF-KBJ sxhll djueill il eVl < o
o cligyall o3a o) VI cHer-2J) ciliivs dulus Og g nlly Cung i) Ol dulady LS
Lt (g biliaa) ala Lol (of an ol Ayl oda (paca Ll il Lileas] dals s 3 oS

(Vad) doan) Ly yaall Laslsililly Loyopdl Jalsally NF-1B

Table 6. Clinicopathological parameters by Lan gl gilllg Zoppuad) Clalaal) 2(7) o8y Jgan
NFK classification NF-kBJ lasi dug yadll

NFK

The score The score of Unknown

of the % is the % is 2-4 group P
All (n=111) 0-1 (n=3) (n=86) (n=22) value®
Diagnosis — no. (%) >0.99
DCIS: Ductal carcinoma in
1(0.9) 0 (0.0 1(1.2) 0 (0.0)

situ

IDC: Invasive ductal
73 (65.8) 3 (IO0.0) 58 (67.4) 12 (54.5)

carcinoma
ILC: Invasive lobular
carcinoma 22 (19.-8) 0 (0.0 14 (16.3) 8 (36.4)
Ductal + lobular features 15 (13.5) 0 (0.0 13 (15.1) 2 (9-0)
Grade - no. (%) >0.99
1 4 (3.6) 0 (0.0 4 (4.7) 0 (0.0)
2 60 (54.1) 2 (66.7) 45 (52.3) 13 (59-1)
3 46 (41.4) 1 (33.3) 36 (41.9) 9 (40.9)
Missing 1 (0.9) 0 (0.0) 1(1.2) 0 (0.0)
Stage-N - no. (%) 0.395
0 45 (40.5) 2 (66.7) 32 (37.2) 11 (50.0)
Stage 1 34 (30.6) 0 (0.0) 27 (31.4) 7 (31.8)
Stage 2 14 (12.6) 1 (33.3) 10 (11.6) 3 (13.6)
Stage 3 18 (16.2) 0 (0.0 17 (19.8) 1 (4.5)
Stage-T - no. (%) 0.510
Stage 1 27 (24.3) 1 (33.3) 15 (17.4) 11 (50.0)

Stage 2 55 (49.5) 1(33.3) 47 (54.7) 7 (31.8)
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Table 6. Clinicopathological parameters by

NFK classification

Laglsillly Ly ped) ilaledl) 1(1) o) Joaa
NF-kBJ lasi dug yadll

NFK
The score  The score of Unknown
of the % is the % is 2—-4 group P
All (n=111) 0-1 (n=3) (n=86) (n=22) value®
Stage 3 22 (19.8) 1 (33.3) 17 (19-8) 4 (18.2)
Stage 4 7 (6.3) 0 (0.0 7(8.1) 0 (0.0)
AJCC stage - no. (%) >(0.99
Stage | 16 (14.4) 0 (0.0 10 (11.6) 6 (27.2)
Stage |l 58 (52.3) 2 (66.7) 45 (52.3) 11 (50.0)
Stage I 37 (33.3) 1 (33.3) 31 (36.0) 5(22.7)
Exact Size (mm) — median
33 (1,100) 40 (17,92)  36.5 (1,100) 0.741
(range)
Positive lymph nodes -
no. (%) 0.559
None 46 (41.4) 2 (66.7) 33 (38.4) 11 (50.0)
1 65 (58.6 1 (33.3) 53 (61.6) 11 (50.0
ER - no. (%) >(.99
Positive 90 (81.1) 3 (100.0) 71 (82.6) 16 (72.7)
Negative 21 (18.9) 0 (0.0 15 (17.4 6 (27.2)
PR - no. (%) >(.99
Positive 84 (75.7) 3 (100.0) 65 (75.6) 16 (72.7)
Negative 27 (24.3 0 (0.0 21 (24.4) 6 (27.2)
Her2 neu - no. (%) >(.99
Positive 7 (6-3) 0 (0.0 5(5-8) 2(9-1)
Negative 86 (77.5) 3 (100.0) 67 (77.9) 16 (72.7)
Equivocal 18 (16-2) 0 (0.0 14 (16.3) 4 (18.2)

* P value is calculated by Wilcoxon rank—sum test for continuous variables and Fisher's exact test for

categorical variables
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8.6% vs. 30.8%, ) AJCC Stage | 1Y) dlsyall J&f 15153 Vimentind! Zodadl as¥) copglsl =
L)lae ldy ¢(82.9% vs. 53.8%, p=0.049) Her-2J) dube <N el ils35 «(p=0.030

(Valy Jsaa) -Vimentindl dulay) al)sVL

Table 7. Clinicopathological parameters by Ay ) Lanslgillly A popead) Slalaall 1(V) a8 Js2a
Vimentin Vimenting las
Vimentin
Unknow
All Positive Negative No tumor n group P
(n=111) (n=13) (n=70) (n=4) (n=24) value’
Diagnosis - no. (%) 0.324

DCIS: Ductal carcinoma in
" 1 (0.9) 0 (0.0) 1 (1.4) 0 (0.0) 0 (0.0)
situ

IDC: Invasive ductal
73 (65.8) 11 (84.6) 48 (68.6) 2 (50.0) 12 (S0.0)

carcinoma

ILC: Invasive lobular
22 (19.8) 2 (15.4) 10 (14.3) 2 (50.0) 8 (33.3)

Ductal + lobular features 15(13.5) 0(0.0) 11(15.7)  0(0.0) 4 (16.7)
Grade - no. (%) 0.742
1 4 (3.6) 0 (0.0) 4 (5.7) 0 (0.0) 0 (0.0)
2 60 (54.1) 6 (46.2) 38 (54.3) 3 (75.0) 13 (54.2)
3 46 (41.4) 7(53.8) 28 (40.0) 1 (25.0) 10 (41.6)
Missing 1(0.9) 0 (0.0) 0 (0.0) 0 (0.0) 1 (4.6)
Stage-N — no. (%) 0.322
0 45 (40.5) 8 (61.5) 24 (34.3) 3(75.0) 10 (41.6)
Stage 1 34 (30.6) 3 (23.1) 22(31.4) 0(0.0) 9 (37.5)
Stage 2 14 (12.6) 1 (7.7) 9(12.9) 1(25.0) 3 (12.5)
Stage 3 18 (16.2) 1(7.7) 15(21.4) 0(0.0) 2 (8.3)
Stage-T - no. (%) 0.315
Stage 1 27 (24.3) 4(30.8) 12 (17.1) 3 (75.0) 8 (33.3)
Stage 2 55(49.5) 6 (46.2) 38 (54.3) 1 (25.0) 10 (41.6)
Stage 3 22 (19.8)  2(15.4) 14 (20.0) 0 (0.0 6 (25.0)
Stage 4 7 (6-3) 1 (7.7) 6 (8.6) 0 (0.0) 0 (0.0)
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Table 7. Clinicopathological parameters by

gl Al oyl il 2(V) ) Jpon

Vimentin Vimenting las
Vimentin
Unknow
All Positive Negative No tumor n group P
(n=111) (n=13) (n=70) (n=4) (n=24) value’
AJCC stage - no. (%) 0.030
Stage | 16 (14.4) 4 (30.8) 6 (8.6) 2 (50.0) 4 (16.7)
Stage |l 58 (52.3) 7(53.8) 37(52.9) 1(25.0) 13 (54.2)
Stage |l 37 (33.3) 2(15.4) 27(38.6) 1(25.0) 7(29.1)
Exact Size (mm) — median 33 30 36.5 20 0.125
(range) (1,100) (13,92) (1,100) (15,30)
Positive lymph nodes -
no. (%) 0.095
None 46 (41.4) 8 (61.5) 25(35.7) 3(75.0) 10 (41.6)
>1 65 (58.6) 5(38.5) 45(64.3 1(25.0 14 (58.4)
ER - no. (%) 0.522
Positive 90 (81.1) 10 (76.9) 59 (84.3) 3 (75.0) 18 (75.0)
Negative 21 (18.9) 3 (23.1) 11 (15.7 1(25 6 (25.0)
PR - no. (%) 0.682
Positive 84 (75.7) 9 (69.2) 55 (78.6) 3 (75.0) 17 (70.8)
Negative 27 (24.3) 4 (30.8 15(21.4) 1(25.0) 7(29.2)
Her2 neu - no. (%) 0.049
Positive 7 (6.3) 1 (7.7) 4 (5.7) 1 (25.0) 1(4.2)
Negative 86 (77.5) 7(53.8) 58 (82.9) 3(75.0) 18 (75.0)
Equivocal 18 (16.2) 5(38.5) 8 (11.4) 0 (0.0) 5 (20.8)

P value is calculated by Kruskal-wallis for continuous variables and Fisher's exact test for

categorical variables



114

AJCC Stage Il 2l dls yall e ahsS el T3l Ki67J dabaiall el cld eVl <ol =

(43.1% vs. 21.9%, p=0.044) Ki—67J &aiijall L jmanl) @ld YL 45laa

G VAL djlae ayell el ST Uagic Kim67J Laidiall juaall @) eV @ WS

(Aad; Js42) -(40 vs. 30, p=0.049) Ki=67J dnisiyall &yl

Table 8. Clinicopathological parameters by

Fug 2l Anslgillly Lpupudl ilabeall 1(A) o) Jgaa

Ki67 classification Ki-67J s
Ki67
<20% 220%:
stain stain
intensity  intensity
=low Ki- = high Ki-
All 67 67 NT: no Unknow P
expressio expressio  tumor n group .
(n=111)  n(n=58) n(n=32)  (n=8) (n=13)  value
Diagnosis - no. (%) 0.088
panosts “ro- 08 0o 1 000 o0n 000
0 A s A
Invasive lobular carcinoma 22 (19.8) 9 (15.5) 4 (12.5)
Ductal + lobular features 15 (13.5) 8 (13.8)  4(12.5)
Grade - no. (%) 0.541
1 oo 169 000 000 000
: ooy W e em T
: T
Missing 109  0(0.0) 1(31) 0(.0 000
oo e REY SRR -
0 45(40.5) 20 (34.5) 14 (43.8) 5(62.5 6 (46.1)
Stage 1 34(30.6) 17 (29.3) 11 (34.4) 2(250) 4(30.7)
Stage 2 14(126)  7(12.1)  4(125 1(12.5) 2(15.3)
Stage 3 18(162) 14(24.1) 3(94) 0(0.0) 1(7.6)
ot oy e 2R BEY SRR -
Stage 1 27 (24.3) 10(17.2)  8(25.0) 4(50.0) 5(38.4)
Stage 2 55(49.5) 27 (46.6) 20 (62.5) 3(37.5) 5(38.4)
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Table 8. Clinicopathological parameters by

ang 2all gl Ayl cilabeall 1(A) 23, Jpon

Ki67 classification Ki-67J s
Ki67
<20% 220%:
stain stain
intensity intensity
=low Ki- = high Ki-
All 67 67 NT: no Unknow P
expressio  expressio tumor n group .
(n=111)  n(n=58) n(n=32) (n=8) (n=13)  value
Stage 3 22 (19.8) 15 (25.9) 3 (9-4) 1 (12.5) 3 (23.0)
Stage 4 7 (6.3) 6 (10.3) 1(3.1) 0 (0.0) 0 (0.0)
AJCC stage - no. (%) 0.044
Stage | 16 (14.4) 7 (12.1) 3 (9-4) 3 (37.5) 3(23.0)
Stage I 58 (52.3) 26 (44.8) 22 (68.8) 4 (50.0) 6 (46.1)
Stage I 37 (33.3) 25 (43.1) 7 (21.9) 1 (12.5) 4 (30.7)
Exact Size (mm) — median 33 40 30 21
0.049
(range) (1,100) (1,100) (10,80) (13.,55)
Positive lymph nodes -
yme 0.244
no. (%)
None 46 (41.4) 20 (34.5) 15 (46.9) 5 (62.5) 6 (46.1
>1 65 (58.6) 38 (65.5) 17 (53.1) 3 (37.5) 7 (53.8)
ER - no. (%) 0.250
Positive 90 (81.1) 49 (84.5) 25 (78.1) 5 (62.5) 11 (84.6)
Negative 21 (18.9) 9 (15.5) 7(21.9) 3(37.5 2 (15.3)
PR - no. (%) 0.190
Positive 84 (75.7) 46 (79.3) 23 (71.9) 4 (50.0) 11 (84.6)
Negative 27 (24.3) 12(20.7) 9 (28.1)
Her2 neu - no. (%) 0.551
Positive 7 (6-3) 4 (6.9) 2 (6.2) 1(12.5) 0 (0.0)
Negative 86 (77.5) 42 (72.4) 27 (84.4) 6 (75.0) 11 (84.6)
Equivocal 18 (16.2) 12(20.7) 3 (94) 1(12.5) 2(15.3)

* P value is calculated by Kruskal-wallis test for continuous variables and Fisher's exact test for

categorical variables
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G ol sl Jaaill 3 a3 el 13153 E-cadhering dulay) eV lall i adgic s LS =

(388) Js23) -(82.4% vs. 31.2%, p<0.001) E-cadherinJl duls al,s¥L 43z IDC

Table 9. Clinicopathological parameters by

E—cadherin

Bugyall Zan gl gilllg Ay ped) ilalaall 1(9) o3y Jgon
E-cadhering lus

E-cad

All Positive
(n=111) (n=68)

Unknown
Negative No tumor group P
(n=16) (n=7) (n=20) value’

Diagnosis - no. (%)
DCIS: Ductal carcinoma in
situ
IDC: Invasive ductal
carcinoma
ILC: Invasive lobular
carcinoma
Ductal + lobular features
Grade - no. (%)

1 4 (3.6) 2
2 60 (54.1) 34
3 46 (41.4) 32
Missing 1(0.9) 0
Stage-N - no. (%)
0 45 (40.5)
Stage 1 34 (30.6)
Stage 2 14 (12.6)
Stage 3 18 (16-2)
Stage-T - no. (%)
Stage 1 27 (24.3) 15
Stage 2 55(49.5) 34
Stage 3 22 (19.8) 14
Stage 4 7 (6.3) 5
AJCC stage — no. (%)
Stage | 16 (14.4) 8 (11.8

25 (36.8)
21 (30.9)
9 (13.2)
13 (19.1)

<0.001
0(0.0) 0(0.0)  0(0.0)
5(31.2)  3(42.9) 9 (45.0)
9(56.2) 3(42.9) 7 (35.0)
2(12.5)  1(14.3) 4 (20.0)
0.358
1(6:2)  0(0.0) 1 (5.0)
11 (68.8) 5(71.4) 10 (50.0)
4(25.0) 2(28.6) 8 (40.0)
0(0.0)  0(0.0) 1 (5.0)
0.778
7(43.8)  5(71.4) 8 (40.0)
5(31.2) 2(28.6) 6 (30.0)
1(6:2)  0(0.0)  4(20.0)
3(18.8)  0(0.0)  2(10.0)
0.463
1(6:2) 3(429) 8 (40.0)
10 (62.5) 4 (57.1) 7 (35.0)
4(25.0)  0(0.0) 4 (20.0)
1(6.2)  0(0.0) 1(5.0)
0.115

1(6:2) 3(429)  4(20.0)
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Table 9. Clinicopathological parameters by Tig prall Langlgilally A popead) Slalaall £(9) a8 Jgoa
E—cadherin E—cadhering les
E-cad
Unknown
All Positive Negative No tumor group P
(n=111) (n=68) (n=16) (n=7) (n=20) value’
Stage |I 58 (52.3) 36(52.9) 9(56.2) 4(57-1) 9 (45.0)
Stage IlI 37 (33.3) 24 (35.3) 6(37.5) 0 (0.0) 7 (35.0)
Exact Size (mm) - median 33 35 40 22 0.079
(range) (1,100) (1,100) (11,85) (13,45)
Positive lymph nodes -
no. (%) 0.235
None 46 (41.4) 26 (38.2) 7(43.8) 5(71.4) 8 (40.0)
>1 65 (58.6) 42 (61.8) 9 (56.2) 2 (28.6) 12 (60.0)
ER - no. (%) 0.714
Positive 90 (81.1) 56 (82.4) 14 (87.5) 5(71.4) 15 (75.0)
Negative 21 (18.9) 12 (17.6) 2(12.5) 2 (28.6) 5(25.0)
PR - no. (%) 0.525
Positive 84 (75.7) 52 (76.5) 13 (81.2) 4(57.1) 15 (75.0)
Negative 27 (24.3) 16 (23.5) 3 (18.8) 3 (42.9) 5(25.0)
Her2 neu - no. (%) 0.644
Positive 7 (6.3) 3 (4.4) 1(6.2) 1 (14.3) 2 (10.0)
Negative 86 (77.5) 51 (75.0) 13 (81.2) 5(71.4) 17 (85.0)
Equivocal 18 (16.2) 14 (20.6) 2(12.5) 1(14.3) 1(5.0)

* P value is calculated by Kruskal-wallis test for continuous variables and Fisher's exact test for

categorical variables
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(Y pl) Joaadl) sLadl dusty (3laty Lok
Labdiall A yuaanll ol VAL 3 jlae J8T il A Kim67 Il dadi yall L yntl) il A ol S
.(HR, 0.21; 95% ClI, 0.02 to 0.89; p=0.032)
Dl Sy WL A5lee el cilds daws B-catenind! slagy) el @3 eV il IS

{(HR, 3.90; 95% Cl, 1.19 to 15.93; p=0.024) B-catenin i L.

Table 10. Univariable Cox proportional
Log ) laaalgll (335 Adleay) Ll das 1(V+) o) Jsan

OS] el pladll lasil z 3gai aladialy

hazard regression with Firth’s penalized

likelihood of overall survival on markers

oS RFS
Event/n HR (95% CI) P Event/n HR (95% Cl) P
Ki67
<20% stain intensity =
: . 11/55 Ref. 13/55 Ref.
low Ki—67 expression
>20%: stain intensity = 0.21 (0.02-
_ _ . 1/32 0.032 4/32 0.55(0.17-1.49)  0.249
high Ki-67 expression 0.89)
1.55 (0.30-
NT: no tumor 2/8 5.25) 0.550 2/8 1.29 (0.25-4.25)  0.720
TGF-B classification
Intensity of stain is 1-2 11/70 Ref. 15/70 Ref.
_ o 0.30 (0.002-
Intensity of stain is 0 0/13 2.33) 0.313  0/13 0.21 (0.002-1.60)  0.165
2.53 (0.49-
NT: no tumor 2/7 3.59) 0.231 2/7 1.82 (0.36-5.88)  0.416
NFK classification
The score of the % is
0/3 Ref. 0/3 Ref.
0-1
The score of the % is 0.69 (0.09-
12/83 0.808 16/83  0.88 (0.12-112.56) 0.930
2-4 88.67)

Snail classification
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Table 10. Univariable Cox proportional

hazard regression with Firth’s penalized

likelihood of overall survival on markers

Ly yaall laclsll (339 Adlaayl Ll daws 2() +) a8y s

OSoST el pladll plasil = 3gai aladialy

(01] RFS
Event/n HR (95% Cl) P Event/n HR (95% CI) P
<4: low expression 1/11 Ref. 2/11 Ref.
>4: high snail 1.27 (0.30-
] 10/70 0.782  13/70 0.92 (0.28-4.69)  0.907
expression 11.74)
Vimentin e
Negative 10/67 Ref. 13/67 Ref.
0.75 (0.08-
Positive 1/13 3.18) 0.731 3/13 1.53 (0.39-4.47)  0.499
2.76 (0.30-
No tumor 1/4 0.305 1/4 2.06 (0.23-8.44)  0.445
11.79)
E-cad
Negative 0/16 Ref. 1/16 Ref.
5.97 (0.78-
Positive 11/65 14/65  2.51 (0.62-22.87) 0.225
766.84)
13.50 (1.10-
No tumor 2/7 0.042 2/7 4.48 (0.59-48.99) 0.140
1862.60)
B-cat
Cytoplasmic staining
3/47 Ref. 7147 Ref.
(negative)
Membranous staining 3.90 (1.19-
8/36 0.024 9/36 1.96 (0.75-5.33)  0.168
(positive) 15.93)
5.84 (0.97-
No tumor 2/7 30.13) 0.053 2/7 2.60 (0.49-9.78)  0.231

Event/n, the number of events and patients; HR, hazard ratio; Cl, confidence interval
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S Ayt 53Ls ()1a) (gpaill Taaill (o Ualiy) Liamg aysll sctl) Lol ilonslgll (s 38Dl Ay

(VYad) ds2s) Ki—67, TGF-B, E—cadherin, B-catenin :4lll claufsll (1

Table 11. Distribution of markers by ohaaill T dsg ol Cilandgl) g5 :(V)) A doas
diagnosis for IDC and ILC patients only Lasé availly (goidll (puaal)
IDC: Invasive ILC: Invasive
ductal lobular
carcinoma carcinoma P
All (n=95) (n=73) (n=22) value’
Ki67 - no. (%) 0.018
>20%: stain intensity = high Ki-67
_ 28 (29.5) 24 (32.9) 4 (18.2)
expression
<20% stain intensity = low Ki-67
_ 49 (51.6) 40 (54-8) 9 (40.9)
expression
NT: no tumor 8 (8-4) 3 (4-1) 5 (22.7)
Missing 10 (10.5) 6 (8.2) 4 (18.2)
TGF-B classification — no. (%) 0.045
Intensity of stain is 0 11 (11.6) 9 (12.3) 2(9-1)
Intensity of stain is 1-2 61 (64.2) 51 (69.9) 10 (45.5)
NT: no tumor 7(7.4) 3 (4-1) 4 (18.2)
Missing 16 (16.8) 10 (13.7) 6 (27.3)
NFK classification — no. (%) >0.99
The score of the % is 0-1 3 (3-2) 3 (4-1) 0 (0.0)
The score of the % is 2-4 72 (75-8) 58 (79.5) 14 (63.6)
Missing 20 (21.1) 12 (16.4) 8 (36-4)
Snail classification — no. (%) 0.078
<4: low expression 11 (11.6) 7 (9.-6) 4 (18.2)
>4: high snail expression 61 (64.2) 53 (72.6) 8 (36-4)
Missing 23 (24.2) 13 (17.8) 10 (45.5)
Vimentin e - no. (%) 0.250
Positive 13 (13.7) 11 (15.1) 2(9.1)
Negative 58 (61.1) 48 (65.8) 10 (45.5)
No tumor 4 (4.2) 2(2.7) 2(9.1)
Missing 20 (21.1) 12 (16.4) 8 (36-4)
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Table 11. Distribution of markers by Ol Lt Lsg paall clacsl) £55 :(VY) ady Jsan
diagnosis for IDC and ILC patients only Jasé availly (godll ()
IDC: Invasive ILC: Invasive
ductal lobular
carcinoma carcinoma P
All (n=95) (n=73) (n=22) value’
E-cad - no. (%) <0.001
No tumor 6 (6.3) 3 (4-1) 3 (13.6)
Positive 59 (62.1) 56 (76.7) 3 (13.6)
Negative 14 (14.7) 5 (6-8) 9 (40.9)
Missing 16 (16.8) 9 (12.3) 7 (31.8)
B-cat - no. (%) <0.001
Cytoplasmic staining (negative) 44 (46.3) 30 (41.1) 14 (63.6)
Membranous staining (positive) 29 (30.5) 29 (39.7) 0 (0.0)
No tumor 7(7.4) 3 (4-1) 4 (18.2)
Missing 15 (15.8) 11 (15.1) 4 (18.2)

“ P value is calculated by Wilcoxon rank—sum test for continuous variables and Fisher's exact test for

categorical variables
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:Discussion 4.3l

el () laall 1aa i (gagy Wit @hld) Jlee DA (e Ghapdll dfias 8 B-catenin )liy e
ahs¥) e waall & B-catenin cila) el MLl Lasiil) Jasgl 3y . aulgll 13g] e Dbgially (goll
Coghl s dasgie e B Y (B GUaje b aneal i 3 g sl GUaje Gl & Lay Eindl)
& Bcatening aulll e (5991l caDbgisadl jueilly B-catenin/Wnt i of &aall il

L5911y egms Sty g3l 8ol dasin ¢ (sl Uy lld b Loy leady) clillayen (pe saal)

ae deling (el e dallayud) LA Landall djlghall WAL (golal) cLiall & B—catenin aslgy
aladil o Plsuadl 3 B-catenin g Koy DAY Glaily lage Laliie ey (53 E-cadherin
abli)) P e Jaall il 8 Sa Sua sl ) B-catenin Jay ¢l 2y .E-cadherin o
TCF/B-cateninl dala) Cilal) (ax T—cell factor (TCF) #laa¥) Jalse dlile sliacl;
skl daga LN EMT 2ay .c-Myc g cyclin D1 Zdall 8y50 ciladaie Jadit ndiig pysll sy (A dda)gial
Jewns B—catenin D) E-cadherin olag 5je o daisall o JED e V) 85kl jUa
B- Dy Glaill wlabalis lial deje ) E-cadherin oLl 533 EMT ol .[24] EMT
JO0TLAY Sl ‘_;Mujams Uaal catenin
o ol B2jie LIS i Al it gy LA (e LSS (Al om0 (e 0555
B— Juwl J) 25 L E-cadherin Juhat cus dlulaidl je (galall laall 13a Gaay L4udad bagd
cre Gt als )l Geyer et al splads yula ang . SLaR spuad Saing Zal) 8lsi ol 2 Dlsiadl ) catenin
411 Prasad et al s3lajs sl a2 LS L[60] smradl) sasusil) ¢ 5illy B-catening lial) yusll o

e Gl Losag [1]eld) (gl oil) Uajw 4 Wnt/B-catenin chla) audats 52l acal doyju
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(i) o) s ol A cmpall b (el (gl Jaail) (il el il cllia (IS s Ly
Olaye i cp LS L)y (Bcatenin e la jmed agadd (3l @il 43)la0 B-catenin e
B Sl el (aleail/ ks (g ) Baaxie clud)s ciny .BCatenin iy (gl il
B-catenin oo & yuaill (s dega A g AT 295 [60][6 1]l AN (gl (lda s g cateNIN

cllliY) s3a Jie el Al o3a 253 o1 .[59] HER2 dulus

Jiliy FS e gshn Wnt/B-catenin cila) of luball (e e e ekl 8,8 sgaall &

Ladl) JiSiig 200 dasliey diedall LAY o Jalially L) Lg Sl il ailasiy 58 Gy WIS

> \ & 7 o WD IR ST, ,.l 2
. - N . 4 ‘ ' T’;F“ £330 ‘“. »“?- A ‘y

B-J! (slas¥) Aldadl ¢y lil) (A) B-cateningd) s g 5 Al jall S e jgea 1(YV) A JS&)
B-catenind) 4xlu (B)catenin

Cas e -

@liga e B-catenin ) s,LaY) Jas elld e 2 Wt @bl e 2 laxie [62] sl layud (gyalall
et Il g3l Jaag B-catenin oSh o L Dbl f-catenin cudil dabisa) LD sl aobwl)
S Wt lae Lo (g3 o (S Jullg LEF/TCF @ilisip y ae Jeliall Pla e Wit o il

[27Jessh) 3



124

Ll Jase paliails Jasiyy B-catenin 1 aDbgiadly (sl SN o ) Basatie A il <)l
O\S B-catenin Jawe (aliasl of Shen etal o)y i 58 . sl Glajyus (wmye goes (53 Jlany)
B~ ce Ll of Wangon etal edais cisails 2 [33] JeaY) Lad) Jae iy € (K0 Uniye
B— 0w b)) asas oo Loadl Linwh mil ciad€y [32] gt (Uaje 8 Ll Jaeas Gla Jasi)) catenin

Bl s ¢ )l (Aldall) olagy) catenin

L)y Logleall) sall Nl S (S5 B-catenin ge andall e yuaill basy) Lee I lahal dulp b
oo Jmanll Cp Adlan) AN (63 Il gl ot ol Ly B agsll e el dapay Jliall juedl) Gk
Al Jsa Ly pa 3155 Aahall (i (o (e a)l) e o)l dago sl duglaalll saad) Jlasy B-catenin

[63]uasal) o JAN Ll Canng B-catenin ge il (u age Jalii))

VI ohyeill dibee o 85Saall dabyall sl ayoll aliaeS Jons TGF-B of 00 a2)ll e Tali BySH LS
il 33 Le e L aliall Jalyall b g ie s duilapedl LAY ASa 335 A (e SR ujas Say 43
AU TGF-B chla) s ) 138 aa eVl e HIS i (lyudl DA TGF-B 1 jlsall sleadl
J<a TGF-B 1 &lall clilain¥) aie Gh oo of TGF-B @hils) clise 8 Gl cililall oo
(e desiia degana (A Zouas ayoll 8)jeally aysll dadiall TGF-F1 ol e JS ) 5 [64] S
Gluhall 03 aexi abaes o) TGF-B1 chli) jlue GlSal g & g <Gy dsaad) il cYla
Calaall 5 Lexie Jilally g3l e 4Dy (5)Saall Baseall BV sk laiy TGF-B1 of Bl & 3saill
oaial ) o i L AT Cihles (8 GUayall dusall bkl DA (e ppoll ddafial) dillad e

[T ossh g a1 c5S5 b Lagn Bys0 oinly LeDlnay sl Jalsal
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ol dasgiall Alasall b (sl Gl yu 3 TGF-B1 (ge daiiyall ciligiaall of .Furler RL et al 3
all ) Bl 3355 (EMT) (gl (gyledall Joailly dillapuad) LAY ilas (alésily a)oll aaa ddadize
Aslealll el Jilisg TGF—B  p Uage aliyl asi ol Wil e )l e Ly 3 L [65] 4k ) dosliall
- S1 a3 aang AJCC (g el dlsjas el dayny Uaiine QIS TGF-B e untl) iyl o Liany Wil )
daball 8 aysl) skt 3a TGF-B o @S Al daladl ciluhall (e danll DA e el i (Say
Gl Gy TG 1 dlayedl WA Glaiad s ) 13 Gluball (e a2kl

AT aga dale [66][15]0tall Jalyall 3 Lgwsis ayell WIS 0 TGF-P z ) 8 LY ) <y (gal

s Ve 2L N : ot J \ ¢ > X
\ e/ PR, ! J/ 1

» "
- 3 it e -k'
s Pl DT i ¢ - B ¥

GBSl (B) TGF-BJ) &awad b (A) TGF-BJ) Luwead gudast Ayl cla G g 3(YA) o Jl
TGF-BJ) 4y s

sda (o aEialg (EMT) (goauall (sylglall Joaill 8 \agahe g caaly TGF-B RIS ol sda juwdi A
Sl sl ag Alal) Allad) ) 5580 0 Lo Aladl (e S (e lillapud) ol 3 el 5t dlasl)

9]l Alaye )

oSV apsll anay Al ol dayy hasiy TGF-B e il ¢l off Lad duhall s S

sl O V) caysl) ana sl aysll dajag TGF-B o dDall e cluhall e S0 55 ade (e ai )l
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aaa o nyon 5 Lee (WA IS Guang WIAN AS)a 33 8 TGF-B a0 M eyl cluall o

[15]a 504 a4l

ol iy 3 .[67] ER dulads TGF-B (e suadll ¢ Us)) (g bl 3589 7581 .Figueroa JD et al
Ol B 2S5 a1 (a0 Aals e LER dula¥) 2)s¥ls TGF-B (s &uilias) ANa 5d Jals)l cllia oS

oslaalll deal) Jileig TGF-B (e ueill oy Jalsiyl (o

Wl & g3ally EMT 1 jisag CDHI 3 ala) adie ah Yoo ale d Snaill Caay o of i
bl (sl 3lels 3 aalsy Y Snaill [35]gUasedl elale (ha 2aall )3 g gunge pranal (uila s
Snaill I adladl jueil) Gligis Jadii WS cdallad) duaodll cilajally 4glaalll sl Jilshy oynes dasiyg
Oe waal) Ching (g8 Glaye (B [37] el Giasall e DA Ly Y aeay el dlles) L c e
.Lundgren et al 5 .Geradts et al xa; .45l Snail et 50 & LSl de Ll cla))all
D s dabug SNl Gy Bl ) dilayl el 1S5 Jaay e a6l day05 Snail g i)
Snail e (gesill yuaill o) lalis dbiles il Zaghloul 5 EIMoneim s .(ER) ung i) (5e50
LaladY) doglaalll deal) Alla 1) dileaYl e ayoll Aayag SV aysll anng eV oyl dajay Jasiga
bl (sl GlUaye Yl Snail e el o bl 3say o oilsall ST LS L (g8 Glaju b
Galgn Y Liasls L[36]cpag iny) colfiwal QL) ) sy c¥lag (PR) (s g pll il
Als ol danag dilayeg aysll dajag Snail e pueel) (Lol (6l s &l Cua dad) cluhall ae Gl
Snail ge uaill (Bl 3gng S o b O e w2l e - Og g illy g ) DL
gl Snail e el Galeds) (e sl Gl capall G pelal Wl V1 cdlasy) dglaall) deall Jilisg

adl ol Snail e el g il (e Ol ol Ailgl L5lae dall Abaal ¥ Alayal) e el il
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Abstract

Background: Epithelial-mesenchymal transition (EMT) is the process wherein polarized
and cohesive epithelial cells lose their epithelial characteristics and acquire a mesenchymal
phenotype and proceed to the invasive form of the tumor. Numerous regulators play a role
in the complex signaling pathways that mediate the EMT process. This study aims to
investigate the immunohistochemical (IHC) expression of several EMT-related markers
and their implications on the diagnosis and prognosis of breast cancer in a cohort of Arab
descent women.

Methods: Patients of Arab descent treated surgically for invasive and in-situ breast cancer
between 2017-2020 were included in the study. Expressions of Ki-67, Transforming growth
factor- B (TGF-B), NF-kappaB (NF-kB), Snail, Vimentin , E-cadherin (E-Cad), and B-
catenin (B-Cat) were evaluated by IHC in tissue microarray slides, as per guidelines in the
literature. We examined the association between the tumor markers and other
clinicopathological variables and prognosis. Fisher's exact tests were utilized to compare
categorical variables between groups.

Results: One hundred eleven patients were included, 65.8% had invasive ductal carcinoma
(IDC); 19.8% had invasive lobular carcinoma (ILC); 13.5% had both ductal and lobular
features, and 0.9% had ductal carcinoma in situ. 91 (54.1%) were grade 2 and 303 (41.4%)
were grade 3 tumors. Most tumors were ER positive (81.8%), PR positive (75.7%), and
HER-2 negative (77.5%). The median age at diagnosis was 52 years. High TGF- B
expression was associated with higher frequency of grade 3 tumors (p=0.036), AJCC stage
11 (p=0.042), and larger tumor size (p=0.036) compared to those with low TGF-B
expression. Patients with positive B-Cat expression had a higher risk of death compared to
those with negative B-Cat expression (HR, 3.90; 95% CI, 1.19 to 15.93; p=0.024). IDC had
a statistically significant increased expression of TGF-B (69.9% vs.45.5%, p=0.045), E-
Cad (76.7% vs. 13.6%, p<0.001), and B-Cat (P 39.7% vs. 0%, p<0.001) when compared to
ILC. The overall survival at 1 and 5 years were 96.3% (95% Cl, 92.7-99.9) and 81.7% (95%
Cl, 73.8-90.3), respectively.

Conclusion: Tumors with high expression for TGF-  and B-Cat exhibit more aggressive
clinical behavior, suggesting the potential prognostic and therapeutic value of these
markers.

Key words: EMT, Breast Cancer, TGF- 3, B-catenin
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