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Introduction:

FIGURE 2. PTPN14 overexpression results in YAP nuclear exclusion

Background:
² Pancreatic cancer is currently one of the deadliest cancers, with a 5-year
survival rate of only 9.3%, and has no curative therapy beyond surgery
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Preliminary Data

FIGURE 4. PTPN14 functional mutants

FIGURE 7. WT PTPN14 and PTPN14 mutants in lentiviral-compatible
vectors maintain their activity
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²TP53 is one of the most mutated genes in human cancer and a driver
mutation in a majority of pancreatic ductal adenocarcinoma (PDAC) cases
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²While classical p53 pathways, such as the DNA damage response, were
thought to be solely responsible for its ability to suppress tumor growth,
utilization of p53 mutants that specifically lack the p53 DNA damage
response revealed intact tumor suppressor activity, implicating a yet
undefined pathway in p53 tumor suppression

Linker 2

Linker 3
PPxY

Phosphatase

A.

GFP WT PTPN14 pWPXLd

GFP PPXY PTPN14 pWPXLd

GFP C1121S PTPN14 pWPXLd

C1121S

Diagram of PTPN14 functional domains and mutation sites
A. PPxY PTPN14 – Can no longer bind YAP or other WW domain proteins. Loses its
ability to suppress tumor growth in PDAC
B. C1121S PTPN14 – Phosphatase mutant. Has no ability to regulate YAP localization

²Our lab discovered that p53 suppresses PDAC by induction of PTPN14
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C. ST-PTPN14 – D1079A and C1121S mutations lead to a “substrate-trapping” version
of PTPN14. Prevents the target from being dephosphorylated and released from the
PTPN14 active site. This allows for enrichment of potential dephosphorylation targets
in tandem affinity purification mass spectrometry

²Our mechanistic studies of PTPN14 demonstrated that increasing its
expression results in decreased proliferation of human and mouse
pancreatic cancer cells.
²Increased expression of PTPN14 correlates with a translocation of YAP
from the nucleus to the cytoplasm, implicating PTPN14 as a suppressor of
YAP-dependent gene expression

FIGURE 5. PTPN14 PPxY domains regulate its effect on PDAC
proliferation

²In other cell models, PTPN14 interacts with other members of the Hippo
Pathway, including KIBRA and LATS1/2
²Many of these other Hippo Pathway proteins likely play a role in p53dependent tumor suppression

B.

A.

Data
FIGURE 1. PTPN14 overexpression phenocopies the effect of p53
overexpression on proliferation of mouse NB490 PDAC cells

(Left) Mutation of PTPN14’s PPxY domain completely abrogated its ability to stifle the
proliferation of NB590 mouse PDAC cells, while deletion of its N-terminal domain had no
effect when compared with WT-PTPN14. (Right) The phosphatase activity mutant of
PTPN14 (C1121S) did not decrease the corresponding YAP nuclear exclusion observed
with overexpression of WT-PTPN14.
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FIGURE 6. Tandem Affinity Purification and Mass Spectrometry to
Identify Novel PTPN14 Interactors
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(A) The effect of HA-GFP, HA-Ptpn14 or HAp53 expression on cell cycle progression
in Kras+/G12D;Pdx1-Cre;Trp53fl/fl mouse
PDAC cells was examined by BrdU
immunostaining cells expressing each antigen
(detected by GFP or HA immunofluorescence).
(Left) The average BrdU incorporation ± SD
from (n=3), with 100 cells counted per
experiment, is shown. (Right) (B) The effect of
HA-GFP, HA-Ptpn14 or HA-p53 expression on
cell cycle progression in PANC-1 and MIA
PaCa-2 human PDAC cells was examined by
BrdU immunostaining. The average BrdU
incorporation ± SD, with 100 cells counted
per experiment, is shown (n=3).

(A) PTPN14 is targeted for degradation by miR-21, a microRNA that is a known biomarker
in PDAC, in intrahepatic cholangiocarcinoma. MiR-21 is upregulated in many cancer types
and correlates with poor survival. Targets of PTPN14 include YAP, a known oncogene in
many cancers, and p130Cas, which is known to contribute to Tamoxifen resistance in breast
cancer. In diffuse large B-cell lymphoma, PTPN14 dephosphorylates Roquin2, a factor that
activates the NF-𝜿B pathway. (B) PTPN14 can work in a complex with either LATS1 or
Kibra to promote YAP nuclear exclusion in MCF10A epithelial cells.

LAP tags for affinity
purification will be cloned to
the N-terminus of either WT
PTPN14 or a PTPN14 mutant
and infected into Panc1 human
pancreatic cancer cells to create
cell lines that stably express
each PTPN14 isoform.
Sequential centrifugation and
protease degradation steps will
culminate in a pure protein
product that includes only
PTPN14 and any PTPN14binding proteins. These protein
products will then be analyzed
using mass spectrometry.
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(A) The effect of WT Ptpn14,
PPXY PTPN14, C1121S PTPN14,
p53 or GFP expression on cell
cycle progression
in Kras+/G12D;Pdx1Cre;Trp53fl/fl mouse PDAC cells
was examined by BrdU
immunostaining cells expressing
each antigen (detected by GFP or
HA immunofluorescence). (B)
The average BrdU incorporation
with 100 cells counted per
experiment, is shown.
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FIGURE 3. Known interactors of PTPN14 suggest its activity as a
tumor suppressor in multiple cancer contexts
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Purpose: To investigate the way that p53 interacts with the Hippo Pathway
in order to stem the growth of pancreatic cancer by leveraging proteomics
to discover novel PTPN14 interactors

Effects of HA-Ptpn14 on YAP localization in PANC-1 human PDAC cells, compared to
HA-GFP.

Specific Aims
1) Discover novel protein interactors of PTPN14 in pancreatic cancer
cells utilizing tandem affinity purification and mass spectrometry
analysis
²Will analyze Panc1 cells stably expressing WT PTPN14 or one
of the aforementioned mutants
²Comparison between the WT and functional mutant protein
interactomes will allow us to interrogate the nature of the
interactions
2) To characterize the role of newly identified PTPN14 interacting
proteins in tumor suppression of pancreatic cancer
3) Test previously discovered PTPN14 protein interactors for tumor
suppressor activity in pancreatic cancer

