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Abstract

Background: Despite its rarity, pancreatic cancer (PC) remains the deadliest cancer type among all cancers with a 5-yr survival rate of only 4%. PC patients are
often diagnosed late at which point the cancer has spread to other organs and sabotaged their function leading to patient death.

Results: To examine whether p11 contributes to PC cell invasion, RNAIi technology was used to deplete p11 protein levels. The results demonstrated that
depletion of p11 in human PC cells hampers their ability to activate enzymes and invade by over 60%. Interestingly, p11 expression was found to be driven by
oncogenic KRAS, a commonly mutated gene in PC (>95% of cases) and a well-established driver of oncogenesis. Immunohistochemical examination of pancreatic
tumors isolated from the inducible mouse model revealed that p11 was highly expressed in tumorous ducts compared to normal ducts. This increase in
expression was also observed in tumors isolated from two patients with invasive PC. We are currently in the process of examining a larger cohort of 96 PC
samples from patients admitted to the QEIl hospital from 2001 to 2011 in Halifax, Nova Scotia. Preliminary results show that p11 is variable across patients
ranging from no expression to very high expression suggesting a potential prognostic role for p11 in PC.

Rationale: The Waisman group has previously shown that the plasminogen receptor p11 is important for cancers to grow and spread to other organs. In fact, p11
is highly active on invasive cancer cells and acts as a “hub” to activate proteolytic enzymes which allow cancer cells to chew their way through neighboring
fibrotic stroma, invade surrounding tissues, and metastasize to distant organs. However, the involvement of p11 in PC has not been addressed.

Conclusion(s): In vitro results suggest that p11 contributes to the invasive properties of PC cells via enhancing the production of active proteases. This is further
supported by the elevated p11 levels seen in mouse tumor samples as well as in patient samples with invasive PC. Currently, the full contribution of the KRas/p11
axis to PC is being studied using a larger cohort of patient samples (96 resected post-operative tumor samples). This may ultimately position p11 as a
“druggable” target and a potential biomarker to predict outcome in newly diagnosed PC patients.

Methods: Here, the involvement of p11 in PC is being investigated using three different approaches:

1) culturing of human PC cell lines which were depleted of p11 (using RNAI technology) followed by in vitro evaluation of their ability to generate active enzymes
(plasmin assays) and invade through an artificial matrix (invasion assays) compared to control cells.

2) utilizing a doxycycline-inducible PC mouse model that closely mimics the dynamics of PC in human patients.

3) examining p11 levels in tumors resected from PC patients admitted to the QEIl hospital in Halifax, Nova Scotia, Canada.
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P11 mRNA is overexpressed in human pancreatic tumors
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Figure 6. P11 depletion in Panc-1 cells reduces plasmin generation and in vitro invasiveness. (A) Westemn blot
e L Al T e R A Rt e T 4 : By analysis of non-transfected (NT), shRNA control, and p11 shRNA (p11-depleted) Panc-1 cells. (B) Plasmin generation
d s L 62 cordy s, V) BRI~ Chembider e ey : To e TN assay of control and p11-depleted Panc-1 cells; cells were incubated with 0.5uM plasminogen and plasmin-generating
R":”-}:‘@m’@k"’ﬁwf +.“r B Pl TN e B S e e ; : activity was measured using a chromogenic plasmin substrate (S2251). (C) Invasion assay of control and p11-depleted
- ’"ﬁ-e : " Moderate Panc-1; we used our well-established Boyden chamber assay to measure the ability of cells to invade through a
IR ks o) : Iy 'S P g Matrigel barrier (substitute for ECM) in response to a chemoattractant (20% FBS). (D) Schematic representation of
Patient SP-14-029031 (LN+ wild-type and oncogenic KRAS in normal and transformed cells respectively. (E) Westem blot analysis and

Figure 4. Inmunohistochemical staining of p11 in three representative examples from frozen post-operative human pancreatic tumors. quantification of p11 in Panc-1 cells that were treated with 10pM of the famesyltransferase inhibitor Zamestra for 72
Figure 3. Immunohistochemical staining of p11 in fresh post-operative human pancreatic Immunohistochemistry staining of tissue microarrays of using the Vulcan Red chromogenic substrate. The expression of p11 in these tumors hours.* P < 0.03, ™ P < 0.005.
tumors. Immunohistochemistry staining of p11 in a fresh post-operative pancreatic tumor (Patient ranges from no staining (negative) to very intense staining (strong).
SP-14-029031) using the Vulcan Red chromogenic substrate.
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P11 is upregulated in tumors isolated from an
inducible PC mouse model

Doxvcycline-inducible pancreas-specific mouse model
A

1) P11 plays an important role in pancreatic cancer cell invasion. KRASG12D up-requlates p11 which is
2) P11 is upregulated and differentially localized in both human concomitant with increase in p|asmin

and mouse pancreatic tumors. fi d ol i d dent i :
3) Oncogenic KRAS regulates p11 levels and increases plasmin generation and p asan' epenaent invasion

E:fcprzzz::zzﬂc promaoter F“1-'/ \I_’ aCtiVity- A _ AK19E
c E 4) P11 is a promising prognostic marker of human PC. GAPDH [ — e |

1aonF Lo F EaolRv Conhty
] ] et 5, r- neo _----’-rl'.-". TR ..-.-':__T- —pm - HAS I S -—

v bopermior LaRSopla | Kt SVARRA 1) Finalize a P11 tissue micraarray on a Iarger cohort of 96 PC tet-operator Kraso'>  SV40-pA
- T - patient samples.

v i .. i i
2) Complete survival and clinical correlation analysis.

3) Cross iIKRAS mice with p11 -/- mice and investigate the effect | |
of p11 loss on tumor growth and/or metastasis. e, Flosmingeneration
I

4) Examine the effect of p11 depletion in KRAS®12P.expressing —
on plasmin generation and invasiveness.

5) Decipher the molecular pathway by which oncogenic KRAS i
regulates p11 expression.
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doxycycline-inducible pancreas-specific expression of K-Ras®'20. The expression of the Cre recombinase is ‘ Tj : ﬁ"l BEATRICE IrI1L NTER i _CIHR [RSC [;nisﬁ Zt'::ﬁ:::ﬂfL?;EE:::;?;I:I:::’E:;; L';TE?':?::’::;E:‘::}::':m;':n'f;:::::;:fg:z ::flfi T:clicfitss of ﬁiiﬁiggﬁiepzﬂ:::;s :ﬂuf;ﬂEf
controlled by a p48 promoter allowing pancreas-specific expression of K-Ras®120. Cre also allows expression of a ,:’ Ll ET.EEI;HEE?:.C ,lvfmf? | WL DT e alth Research (CIHR), Terry Fox Research : Y q xycy P

reverse tetracycline transactivator (r{TA) which binds to administered doxycycline and both then bind the Tet- e Institute (TFRI), Cancer Care Nova Scotia,

Dperatﬂlf (Tet-O) upsh’ee!m of K-Ras®120 Thg G12D mute_m:rn in I{—Rag is present in over EIQ% of human PDAC. Mid The Terry FexReseerchinstigte DALHOUSLE iy Dalhousie Medical Research Foundation (DMRF)
expressing K-Ras®120 will develop pancreatic tumors which closely mimic human pancreatic cancer. (B) Lirstit o recerrhe Terry Fro ava scon

Immunohistochemical analysis of a normal pancreas vs. a pancreatic tumor.

KRAS. (B) western blot analysis of AK196 cells treated with 1pg/ml doxycycline for 5 days. (C) Plasmin
generation assay of KRAS®?P_expressing cells (+Doxy) and control cells (-Doxy).* P < 0.05, ** P < 0.005, ***
P < 0.001.
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