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Introduction

Urothelial Bladder cancer is the 10" most commonly diagnosed cancer worldwide.

Approximately 573,000 new cases and 213,000 deaths worldwide (Globocan 2020. It is
the second most common genitourinary disease.

India alone had 18,921 new cases of urothelial carcinoma of bladder in 2020, with an
incidence rate of 2.4 in males and 0.7 in females per lakh population.

Hematuria is most common symptom reported in UCB patients.
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« Tumor metastasis involves strong interactions between the invading cancer cells and tumor
microenvironment, which produce specialized proteolytic enzymes promoting degradation
of the extracellular matrix (ECM).

« Matrix metalloproteinases (MMPs), a family of zinc and calcium-dependent proteolytic
enzymes, degrade different components of ECM including collagen, laminin, fibronectin,
vitronectin, elastin, and proteoglycans.

Not in :
MMP-7 ag Signal peptide
MMP-26 { | MT-MMPs Pro-domain
MMP-2 MMP-23 MMP-23)"
MMP-9 | 1 1! . ( Catalytic domain
Zn’ <7 Site for proteolytic activation
‘ . Furin cleavage site . -
| - . Fibronectin type Il repeats . 8':2:(1
MT-MMPs ! 7:"“3- Hemopexin domain ECM degradation
MMP-11 Vi b : @ ¥ activate 4
MMP-23 s TN MMPS ’
brs ag MT1-MMP
MMP-28 Cell membrane {‘} i '

MIEL A et '

—_— MNP ' | | ‘
| substrate MMP = :

-— —_ - MWP precursors e MMP egradation  vessel maturat90r1

/ endopiasmic Golg! MMP ‘

; VEGF

gl — — @ retictdum apparatus VEGF

_MMPs - e MMP,) \ basement membrang
\ ’C TIMP — inhibitor othelial o
0 = catalytic site />

SR e cancer cell

cancer-associated

! b
’ = hinge regi with h pexin-like C-terminal fibroblast

v \ = pro-domain with scissiie cysteine residue (switch mechanism) immurie cell




Purpose of the study

70-80% of the UCB patients are diagnosed as NMIBC.

Transurethral resection of bladder tumor is the treatment of choice, nevertheless 50—
90% of the patients suffer recurrence.

There is still lack of unanimity among the clinicians regarding the mode of treatment
based on radical cystectomy or conservative approach for high grade NMIBC.

20-30% UCB patients are diagnosed with MIBC. The standard treatment for MIBC
patients is neo adjuvant chemotherapy followed by radical cystectomy, however 50%
of such patients experience disease relapse.

Due to high risk of recurrence and progression life long surveillance is required
which makes UCB clinically expensive to manage.

Owing to the given cost/ expertise required of standard diagnostic procedures, it is
deemed necessary to investigate for molecular markers like MMP-2 and MMP-9 of
clinical significance which may improve understanding of tumor behavior and
disease diagnosis, prognosis.



Methods

Tumor biopsy samples obtained from patients undergone TURBT at
Department of Urology at KGMU and classified as NMIBC (70) and

MIBC (40)
F_{NA extraction from tumor qnd normal Immunohistochemical staining (IHC)
tissues followed by cDNA preparation
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Real Time quantitative PCR (RT-gPCR) Sections were analyzed microscopically (400X) to
calculate Total immunostain score (TIS) Staining
intensity was graded as:1 (weakly stained), 2

' (moderately stained) or 3 (strongly stained).

TIS=Intensity of cell staining multiply percentage
) of stained neoplastic cells .
To evaluate the average fold change expression TIS range from 0 to 12 as (0-3)Weak,

of MMP-2,MMP-9 _i” NMIBC and MIBC at (4-6) Moderate and (8-12) Strong expressions
transcript level by Livak Method

Statistical Analysis
Mann Whiteny test, Fisher’s exact Test, Kaplan Meier
along with log rank test
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Immunohistochemical Analysis of MMP-2 and MMP-9
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Heat Map representing proteomic expression of
MMP-2 and MMP-9 in UCB patients
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Discussion and Conclusion

Tumor metastasis is a crucial event that severely affects the survival of patients, and may
influence the determination of appropriate therapeutic strategies.

Overexpression of MMP-2 and MMP-9 induces the degradation of the major components of
ECM, allowing the escape of tumor cells, promoting subsequent metastasis and tumor neo
angiogenesis in tumor microenvironment.

Higher expression of MMP-2 and MMP-9 were found in tumor tissues compared with
adjacent normal tissues in several cancer such as Breast cancer, Prostrate cancer ,Oral cancer,
Colorectal cancer, Renal cancer ,Head and Neck cancer and Urothelial Bladder cancer.

Our study reports statistical significance (Transcriptomic and proteomic expressions of MMP-
2 and MMP-9) with tumor stage, grade, size, type, and tobacco chewing/ smoking status in
UCB patients and are in concordance with results reported in Breast cancer, recurrent glioma,
Colon cancer, Pancreatic cancer, Non small Lung carcinoma and Urothelial bladder cancer
studies.



Log rank test along with Kaplan Meier analysis exhibited MMP-2 as the strong
predictor of short recurrence free survival in NMIBC cohorts while short overall
and poor cancer specific survival in MIBC.

Levels of MMP-9 were observed to be the significant predictor of poor recurrence
free survival in NMIBC cohort, short overall survival, poor progression free
survival and short cancer specific survival in MIBC cohorts.

Association of MMPs with the features of biologically and clinically aggressive
UCB as well as poor survival outcomes potentially identify them as preferred
marker of clinical significance in given cohort of UCB patients disease diagnosis
and prognosis.

Multicenter studies are required to further confirm its significance in Urothelial
bladder cancer
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