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Antagonizing beta-Catenin at the protein level decreases cell adhesion and 
promotes transcriptional changes to facilitate metastasis 

 

Abstract 

Aberrant activation of beta-Catenin has been observed in 50% of various human 
malignancies. Transgenic models have provided evidence for a direct causal role of 
beta-Catenin signaling in promoting tumourigenesis. Despite the improved 
understanding of this signaling pathway over the past three decades, attempts to 
develop therapies targeting beta-Catenin remain challenging and none of the targeted 
therapies has advanced to the clinics. In this study, we show that a part of the challenge 
in antagonizing beta-Catenin is in its dual functionality, as a cell adhesion molecule and 
as a signaling molecule. In a mouse model of ErbB2-driven mammary tumourigenesis 
(ErbB2KI), which exhibits aberrant beta-Catenin signaling, a heterozygous deletion of 
beta-Catenin results in a half-dose decrease in beta-Catenin level, and unexpectedly, a 
significant acceleration of tumour onset. Despite the presence of only one beta-Catenin 
allele, beta-Catenin-dependent signaling is remained unaffected. However, the majority 
of heterozygous beta-Catenin tumours exhibit diverse histopathologies with an 
expansion of a bipotent progenitor population, highly defective adherens junctions, and 
a partial EMT transcriptional signature. Consistent with these EMT phenotypes, 
heterozygous beta-Catenin tumour cells are highly invasive and metastatic ex vivo. In 
contrast, a heterozygous deletion of beta-Catenin in the NIC model of ErbB2-mediated 
mammary tumourigenesis, which does not possess beta-Catenin activation, has no 
impact on either tumour kinetics or pathology. Our data suggest that in a tumour system, 
where beta-catenin signaling is aberrantly activated, antagonizing beta-Catenin at the 
protein level can downregulate cell adhesion and promote transcriptional changes to 
facilitate metastasis.  
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Dubé, Mathieu 
 
 
ABSTRACT  
 
Growing tumours promote angiogenesis to allow greater access to oxygen and 
nutrients. An endogenous angiogenesis inhibitor called arresten was found to be 
upregulated by the p53 tumour suppressor and to greatly inhibit tumour 
angiogenesis and reduce tumour growth in vivo. We hypothesize that arresten 
levels in circulation play an important role in tumour suppression and have the 
potential to be used both for cancer diagnosis and treatment. We have shown 
that transfection of lung cancer cells with an adenovirus carrying the p53 gene 
induced production and release of arresten. Treatment of colon cancer cells with 
either 5-fluorouracil or camptothecin caused increased expression of p53 which 
in turn upregulated production and release of arresten from the cell surface. In 
addition, p53-/- C57BL/6 mice were found to have lower arresten levels in their 
serum than WT. Furthermore, arresten levels appeared significantly lower in 
plasma samples from patients with lung cancer and pancreatic cancer compared 
to other cancer types or no cancer. Since almost half of all human tumours tend 
to have a mutation in p53, the connection between p53 expression and arresten 
levels in circulation suggest that arresten can be used as possible biomarker for 
p53 mutations and thus a potential diagnostic tool for certain cancers. 



Stat3 promotes immune evasion and metastasis in PyVmT-driven mammary 
tumourigenesis 

Laura M. Jones, Jill J. Ranger, Angela Ahn, Lewis A. Chodosh, Doris R. Siwak, Gordon 
B. Mills, Josie Ursini-Siegel and William J. Muller 

 

The transcription factor Stat3 is found to be constitutively activated in 35-60% of human 
breast cancers. The loss of Stat3 function has been shown to decrease tumour cell 
growth and vascularisation, and impair lung metastases in mouse models of breast 
cancer. The objective of my research is to determine the effects of Stat3 loss in a novel 
inducible mouse model of polyoma virus middle T antigen (PyVmT) mammary 
tumourigenesis. A unique feature of this model is that it mimics human breast cancer 
progression and is highly metastatic, allowing us to examine discrete stages of 
mammary tumourigenesis in the presence and absence of Stat3. Additionally, the 
inducible nature of the model allows us to investigate the role of the immune system on 
a foreign cancer antigen as PyVmT is not tolerized. By crossing this model with 
conditional Stat3 mice, selective ablation of Stat3 in the mammary epithelium will be 
coupled to the initiation of oncogene expression. The loss of Stat3 in the mammary 
epithelium results in a significant delay in tumourigenesis and an impairment in 
metastasis as compared to their wild type counterparts. Interestingly, early hyperplastic 
Stat3null lesions cause an aggressive recruitment of several immune cells to these 
lesions. In particular CD3! T cell and F4/80 macrophage infiltration of these lesions is 
increased in the Stat3null lesions. This recruitment is likely the cause of the rapid 
regression of these lesions to a naïve, virgin-like state. Eventually a small percentage of 
these tumours progress in the absence of Stat3 but with a dramatically different mRNA 
expression profile compared to the wild type tumours and a complete ablation of lung 
metastases. We have identified a Stat3-driven immune response pathway that seems to 
drive metastasis. This data underlines the important role of Stat3 in the progression and 
malignancy of mammary tumours, particularly in aspects of immune surveillance. 
Further investigation of its function in mammary tumourigenesis will provide insight into 
the development of Stat3-targeted therapies as a treatment for metastatic breast 
cancers. 



Screening with CRISPR/Cas9 in vivo to Identify Rare Oncogenic Drivers of 
Burkitt’s Lymphoma 

 
Alexandra Katigbak1, Regina Cencic1, Francis Robert1, Jerry Pelletier1,2 

 
1Department of Biochemistry, 2Goodman Cancer Center, McGill University, 

Montreal, QC, H3G 1Y6 
 

 
Abstract  
 
Burkitt’s lymphoma (BL) is a highly aggressive cancer characterized by the 
canonical (8;14)(q24;q32) translocation, which places the Myc oncogene under 
control of an immunoglobulin heavy chain enhancer, leading to its 
overexpression. However, this deregulation of MYC expression is not sufficient to 
cause oncogenesis. Recently, three groups conducted deep-sequencing 
experiments on a number of BL cell lines and patient samples.  Here we make 
use of this data to conduct a reverse-genetic screen in the E!-Myc mouse model 
of BL. We utilize the highly customizable CRISPR/Cas9 system to target each of 
the genes reported in the literature to contain at least one nonsense or frameshift 
mutation (as these mutations would be most easily recapitulated by 
CRISPR/Cas9) and observe the effect this has on tumorigenesis with the hope of 
identifying new genes which contribute to oncogenesis in BL. 



A Novel Role of the Chromatin Organizer SATB1 in DNA Repair 
!
Simran Kaur1, Zubaidah Ramdzan1, Lam Leduy1, Yan Coulombe2, Jean-Yves 
Masson2, Alain Nepveu1 

 
1 McGill University, Montreal, Quebec, Canada, 2 Centre de recherche en 
cancer de l'Université Laval 
!
 
ABSTRACT 
!
Base excision repair (BER) is initiated by one of many DNA glycosylases that 
recognize specific altered bases. DNA glycosylases for oxidized bases are 
bifunctional: they carry a glycosylase activity that removes the faulty base and 
can make a single-strand DNA incision via an apyrimidinic/apurinic (AP)-lyase 
activity. A number of proteins have been found to interact with specific DNA 
glycosylases and modulate their enzymatic activities. In particular, the three Cut 
repeat domains within the CUX1 and CUX2 proteins were recently shown to 
interact with the 8-oxoguanine DNA glycosylase and stimulate its enzymatic 
activities. SATB1, which contains two Cut repeats, was originally characterized 
as a T-cell specific genome organizer whose aberrant overexpression in breast 
cancer can promote tumor progression. Here, we investigated whether SATB1 is 
also involved in DNA repair. A GFP-SATB1 fusion protein was rapidly recruited to 
laser microirradiation-induced DNA damage. Following SATB1 knockdown, we 
observed an increase in the level of 8-oxoguanine bases in genomic DNA, a 
delay in DNA repair following exposure to H2O2, and a decrease in in 8-oxoG 
cleavage activity detected in cell extracts. Conversely, ectopic expression of 
SATB1 accelerated DNA repair, reduced the number of 8-oxoG bases in 
genomic DNA and increased 8-oxoG cleavage in cell extracts. Using purified 
proteins, we showed that SATB1 interacts directly with OGG1, increases its 
binding to 8-oxoG containing DNA and stimulates its glycosylase and AP/lyase 
enzymatic activities. Together these results identify another Cut repeat protein 
that functions both as a transcription factor and an accessory factor in base 
excision repair.!
!



Characterizing the GW182-GIGYF2 Interaction 
 
 

Glenn Li, Chris Rouya, Masahiro Morita, Nadeem Siddiqui, and Nahum 
Sonenberg 
 
 
MicroRNAs (miRNA) function in post-transcriptional silencing by recruiting the 
miRNA Induced Silencing Complex (miRISC) to the 3’UTR of target mRNAs. 
GW182 is an important effector of miRNA silencing, as it recruits the CCR4-NOT 
deadenylase complex to the miRISC to facilitate the deadenylation and 
degradation of target mRNAs. We have characterized the interaction between a 
conserved PPGL motif in GW182, and the GYF domain of GIGYF2, a protein that 
has been previously shown to directly bind eIF4E-homologous protein (4E-HP) to 
form a putative translational repression complex. Future experiments will 
investigate the functional significance of this interaction with regards to post-
transcriptional silencing by miRNAs. 
 



Reciprocal control between pioneer factors and chromatin states 

Alexandre Mayran1,2, Aurélio Balsalobre1, Yves Gauthier1, Virginie Bascunana1, Adriana 
Redensek3, Tomi Pastinen2 and Jacques Drouin1 

1 Institut de Recherches Cliniques de Montréal, Montréal, Qc, Canada 
2 Department of Biochemistry, McGill University, Montréal, Qc, Canada 
3 Department of Human Genetics, McGill University, Montréal, Qc, Canada 

 

The establishment of cell fate requires specific activation of new gene regulatory 
networks. Pioneer factors are a class of transcription factors (TFs) that have the unique 
ability to bind “closed” chromatin and make it accessible to other TFs. In pituitary cells, 
Pax7 directs cell fate through a pioneer action. Here, we used chromatin 
immunoprecipitation (ChIP) against TFs, histone marks and accessibility assays in 
pituitary cells that are re-programmed by Pax7, to distinguish five (5) chromatin states 
that typify enhancers at progressive stages of accessibility and activity. We thus defined 
enhancer chromatin status as either (1) active, (2) primed, (3) dormant, (4) resistant or 
(5) extinct. 

Consistent with prior work, Active and primed enhancers both have the histone 
modification H3K4me1 but only active enhancers have H3K27ac, mark of activity. 
Active enhancers are nucleosome depleted and their DNA is highly accessible. They 
have a bimodal signature of H3K4me1 surrounding TF binding sites reflecting 
nucleosome depletion. Primed enhancers have a single centered (and usually weaker) 
peak of H3K4me1 and there is no nucleosome depletion. We also observe some DNA 
accessibility, suggesting that DNA can be accessible without significant nucleosome 
depletion. Dormant chromatin only acquires enhancer marks after Pax7 binding. Before, 
they are unmarked, have no DNA accessibility. Priming of latent enhancers allows 
binding of other TFs such as Tbox factor Tpit. 

A large number of Pax7 binding sites constitute a pioneer resistant state where 
chromatin is not marked by H3K4me1 before/after Pax7 binding. These inert targets are 
marked by repressive histone modifications as well as by Polycomb and CTCF binding. 
These sites are thus permissive for Pax7 binding but resistant to its action as Pax7 
binding does not change any feature. This suggest that active repression, possibly 
Polycomb-mediated, may actively prevent pioneer action at these sites. 

Finally, comparison of Pax7 binding in pituitary cells and myoblasts reveals a group 
resistant enhancers that  are only accessible to Pax7 binding in one of these cell types; 
these resistant enhancers are not marked with high level of repressive histone marks 
(H3K27me3 and H3K9me3) or by Polycomb. This suggests that the inability of Pax7 to 
bind these sites is not due to Polycomb-dependent repression. 

Collectively, the data define five enhancer chromatin states and increasing degrees of 
activation and/or resistance. They also define the scope of Pax7`s ability to remodel 
chromatin, namely an ability to remodel enhancer domains (and associated promoters) 
but not large genomic regions as elicited by the pluripotency factors. 



The MLLE Domain of the Ubiquitin Ligase UBR5 Binds to Its Catalytic 
Domain to Regulate Substrate Binding 

 
Muñoz-Escobar J1, Matta-Camacho E1, Kozlov G1, Gehring K2. 
 
 
Abstract 
 
E3 ubiquitin ligases catalyze the transfer of ubiquitin from an E2-conjugating 
enzyme to a substrate. UBR5, homologous to the E6AP C terminus (HECT)-type 
E3 ligase, mediates the ubiquitination of proteins involved in translation 
regulation, DNA damage response, and gluconeogenesis. In addition, UBR5 
functions in a ligase-independent manner by prompting protein/protein 
interactions without ubiquitination of the binding partner. Despite recent 
functional studies, the mechanisms involved in substrate recognition and 
selective ubiquitination of its binding partners remain elusive. The C terminus of 
UBR5 harbors the HECT catalytic domain and an adjacent MLLE domain. MLLE 
domains mediate protein/protein interactions through the binding of a conserved 
peptide motif, termed PAM2. Here, we characterize the binding properties of the 
UBR5 MLLE domain to PAM2 peptides from Paip1 and GW182. The crystal 
structure with a Paip1 PAM2 peptide reveals the network of hydrophobic and 
ionic interactions that drive binding. In addition, we identify a novel interaction of 
the MLLE domain with the adjacent HECT domain mediated by a PAM2-like 
sequence. Our results confirm the role of the MLLE domain of UBR5 in substrate 
recruitment and suggest a potential role in regulating UBR5 ligase activity. 
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Crystal structures of the initiation module of a formylating nonribosomal 
peptide synthetase show its elegant synthetic cycle  

Janice Reimer, Martin Aloise, Martin Schmeing 
 
 
Nonribosomal peptide synthetases (NRPSs) are multi-modular enzymes that 
synthesize products with diverse structures and activities ranging from antibiotics 
to agriculturally important compounds. Product synthesis is guided by thio-
template assembly logic where each module is responsible for incorporating one 
specific monomer into the final nonribosomal peptide (NRP). Specialized tailoring 
domains have also been included to further modify the NRP. These modifications 
not only allow NRPs to access a larger expanse of chemical space, but also are 
essential for the bioactivity of the molecule. One example of these tailoring 
domains is the formylation domain found in the initiation module of the Linear 
Gramicidin synthetase. We present a series of crystal structures of the initiation 
module that represent all the major steps of catalysis in the initiation process. 
This is the first crystal structure of an initiation module, the first tailoring domain 
structure within its NRPS, and the first time so many conformational states have 
been observed in the same NRPS. These structures provide insights on how 
NRPSs evolved to include a formylation domain and how formylation domains 
could be bioengineered into non-cognate NRPSs for the production of novel 
therapeutics.  



The multi-faceted role of eIF4E phosphorylation in the metastatic process 
 
 
Nathaniel Robichaud1, Glenn Li1, Sonia V. del Rincon2, Wilson H. Milller2, Nahum 
Sonenberg1 

 
• 1Department of Biochemistry and Goodman Cancer Research Centre, McGill 

University, Montreal, Quebec, Canada. 
• 2Lady Davis Institute for Medical Research, Segal Cancer Centre, Jewish General 

Hospital, McGill University, Montreal, Quebec, Canada 

 
Translational control has emerged as a critical determinant in tumorigenesis. The 
mRNA cap-binding protein eIF4E is an oncoprotein that plays a role in cancer initiation 
and progression via translational upregulation of survival, proliferation and metastasis 
promoting factors. eIF4E is phosphorylated on a single site, serine 209, by the Map 
Kinase Integrating Kinases (MNK1/2). In cell lines and mouse models, phosphorylation 
on serine 209 is required for eIF4E’s tumorigenic properties. In human cancers, eIF4E 
phosphorylation is elevated and correlates with poor prognosis in non-small cell lung 
cancer and penile squamous cell carcinoma. We recently demonstrated that eIF4E 
phosphorylation promotes epithelial to mesenchymal transition, invasion and metastasis 
via upregulated translation of pro-invasion and pro-metastatic mRNAs including Snail 
and Mmp3. Interestingly, MMP3 is thought to be expressed primarily in stromal cells, 
whereas expression of SNAIL is closely linked to proximity to the stroma, suggesting 
that the tumor microenvironment may be contributing to the metastasis-resistance seen 
in mice expressing a non-phosphorylatable mutant of eIF4E (S209A). To test this, we 
utilized a syngeneic mammary tumor model in which 66cl4 cells were injected into the 
fat pad of WT and S209A mice. While tumor onset and growth were indistinguishable 
between the two groups, the S209A mice were completely resistant to the formation of 
metastases. In contrast, 9/10 WT mice presented with macroscopic nodules in their 
lungs and liver, indicating that the ability of cells in the tumor microenvironment to 
phosphorylate eIF4E promotes metastasis. Efforts are currently underway to identify 
which cell type(s) is(are) mediating this effect, and which are the mRNAs regulated by 
eIF4E phosphorylation that are relevant to this phenotype. 
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The presomitic mesoderm (PSM) is a mesenchymal tissue made of muscle/bone 
progenitor cells, that is modulated by signals from the Wnts, Fgfs and Retinoic 
acid (RA) pathways. These pathways exhibit a graded distribution along the 
anterior-posterior axis during development of the PSM and the somites. It is 
unclear how the molecular network is maintained in the PSM progenitor cells.  
We developed a primary culture system, wherein we isolate PSM cells from E9.5 
mouse embyros. These cells differentiate in culture and lose the expression of 
PSM markers. Using a candidate approach, we found that treatment with Bmp4 
can cause them to restore their original PSM fate. Conversely, sustained Bmp4 
in newly sorted PSM progenitor cells is able to maintain their undifferentiated 
state. Expression profiling by RNA sequencing suggests that treatment with 
Bmp4 modulates most of the known PSM and paraxial mesoderm molecular 
network. As Bmp4 is not expressed in PSM cells but in the underlying tissues 
(lateral plate mesoderm), these results suggest that Bmp4 sustains the PSM 
progenitor fate during development.  
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p110! is a catalytic subunit of phosphoinisitide 3-kinase (PI3K), a receptor 
tyrosine kinase (RTK) activated protein. One such RTK is the ErbB2 proto-
oncogene that is amplified and overexpressed in 20-30% of breast cancers. 40% 
of which also have an activating p110! mutation. We aimed to identify potential 
synergistic effects of a point-activated p110!H1047R (p110!HR) in ErbB2 (NeuNT) 
transgenic mice. Animals carrying either one or both of the mutations were 
crossed to mice expressing Cre recombinase under the control of the mouse 
mammary tumor virus promoter (MMTV) that drives expression specifically to the 
mammary epithelium. 
Preliminary data suggests that total tumor burden and metastasis is increased in 
animals that posses both mutations. However, tumor onset in unchanged as 
compared to p110!HR/Cre mice but accelerated as compared to NeuNT/Cre 
animals. 
On a biochemical level, both p110HR/NeuNT/Cre and NeuNT/Cre tumors behave 
similarly, with an increase in activation of downstream PI3K targets and EGFR 
family members. However, in NeuNT/Cre tumors one significant difference 
observed from the other genotypes is the higher level of endogenous ErbB2 and 
NeuNT at both the protein and RNA level, found to be caused by overexpression 
rather then amplification. Therefore activated p110! seems to attenuate ErbB2 
expression as a selective advantage for tumor growth. Furthermore, in primary 
cell lines, double mutant cells seem more resistant to serum starvation then their 
NeuNT/Cre counterparts, which may help explain the increased severity of the 
phenotype observed. Given the direct clinical relevance of p110!HR/NeuNT/Cre 
animals to mutations present in breast cancer patients, these results may permit 
to orient us toward therapeutic approaches for patients that have a mutation in 
p110! and amplification of ErbB2. 
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Programmed cell death is a crucial and tightly regulated process during 
embryonic development. Among different types of programmed cell death, 
apoptosis is critical for the shaping of tissues (apoptotic morphogenesis). 
Previous research has described an exquisite system of apoptosis involved in 
early stages of urogenital system (UGS) maturation, in which the appropriate 
elimination of common nephric duct (CND) results in normal ureter-bladder 
connection. In this system, progressive CND elimination has been shown to 
strictly depend on regulated apoptosis, reaching to the highest level of 50% of 
cells dying at the CND-bladder connection region, to bring the ureter in 
contact with the bladder. If this apoptotic rate is altered, diseases such as 
ureter obstruction and reflux will be resulted. And importantly, the high rate of 
apoptotic cell death must be compensated by an equally high rate of 
resolution of the gaps created by cell removal, elsewise one would expect the 
duct to rupture by cell elimination, which is never observed. So far, no robust 
system of the CND maturation process has been described in the literature. 
We therefore hypothesize that an active mechanism of apoptotic cell 
resolution acts as a driving force during ureter maturation with three 
possible mechanisms that are not mutually exclusive: cell extrusion, cell 
rearrangement, and E-cadherin homophilic interactions. 
A series of experiments are then performed to visualize cell behaviors with 
respect to apoptotic cells during CND elimination and to deduce molecular 
mechanisms of ureter apoptotic morphogenesis. 
Since inappropriate CND apoptosis is directly linked to disease states, our 
findings will additionally provide better mechanistic understanding of urinary 
tract diseases by identifying the main driving force of ureter apoptotic 
morphogenesis.  
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Prostate cancer, the most commonly diagnosed cancer in North American men, 
tends to progress to castrate-resistant prostate cancer (CRPC) after androgen 
deprivation therapy. The cells of origin for CRPC are still debated; it could be an 
endogenous stem cell which acquired cancerous properties or a cancerous cell which 
acquired stem cell-like properties. 
Amongst the regulators of prostate cancer, the transcription factor Gata3 has recently 
been shown to be involved in prostate cancer progression. In Pten-deficient tumors, 
Gata3 is progressively lost as the tumors develop, which accelerates tumor 
progression. Re-expressing Gata3 in those tissues antagonizes tumour formation 
and helps maintain tissue structure and cellular differentiation. Gata3 also plays a 
role in adult prostate basal stem cell homeostasis: loss of Gata3 increases the 
sphere-forming potential of these cells, which is the capacity of a cell in culture to 
form a sphere, ie a 3D multicellular aggregate of clonal cells.  
To better understand how Gata3 modifies the “stemness” of basal cells, we want to 
determine whether Gata3 affects the stem cell properties of basal cells through an 
extrinsic signal (from the luminal cells or the stem cell niche) or an intrinsic signal (in 
the basal cells). Using tamoxifen inducible lineage specific Cre mouse strains (K14, 
Nkx3.1, K8) and in vitro sphere-forming assays, we will look at the effects of Gata3 
loss in the different lineages on “stemness” through serial passaging of spheres. We 
also want to assess whether Gata3 influences stem cell mobilization and clonal 
growth of the prostate tissue derived from adult prostate stem cells using the Confetti 
system. This will enable us to assess whether Gata3 plays a role in the stem cell 
niche of the prostate, and more precisely in the regulation of stem or progenitor cell 
proliferation. 
 



 

 

TC-PTP ALTERS THE METABOLIC PROFILE OF COLON CANCER CELLS AS 
IDENTIFIED FROM A WHOLE HUMAN PHOSPHATOME SCREEN 

 
 
Valerie Vinette1,2, Serge Hardy1, Francis Robert1, Anne Rolston1, Jerry Pelletier1,2, 
Michel L. Tremblay1,2 

 

 

1 Goodman Cancer Research Centre, McGill University, 1160 Pine Avenue West, 
Montreal, H3A 1A3 QC, Canada; 2 Department of Biochemistry, McGill University, 3655 
Promenade Sir William Osler, Montreal, H3G 1Y6 QC, Canada 
 
 
     Chronic intestinal inflammation is a known risk factor for the development of 
colorectal cancer (CRC). Other than inflammation, it has recently been established that 
CRC patients also have a specific metabolic signature, notably an increased level of 
lactate compared to healthy patients. Such an increase in lactate production supports 
the hypothesis that tumor initiation and progression are processes that result from an 
abnormal usage of energy by cells. To study the role of PTPs in driving metabolism in 
colorectal cancer, the colon cancer cell line HCT116 was used to perform a metabolic 
screen. A short hairpin RNA (shRNA) library that targets every PTP gene has been 
generated and was used to deplete the expression of individual PTPs. From the 
metabolic screen of 105 human protein tyrosine phosphatases, the depletion of 17 PTP 
candidates was found to alter the metabolic state of HCT116 cells. T-cell protein 
tyrosine phosphatase (TC-PTP) was one of the identified PTPs. Given its role as a 
negative regulator of inflammation and its link to autoimmune diseases such as Crohn’s 
disease, TC-PTP was chosen for additional studies. Interestingly, the knockdown of TC-
PTP in HCT116 cells resulted in an aberrant mitochondrial respiratory profile, as 
portrayed by an increase in basal OCR and a dramatic decrease in the spare 
respiratory capacity of these cells. Furthermore, the loss of       TC-PTP resulted in an 
increase in glucose and glutamine consumption as well as an increase in lactate 
production, which corresponds to an upregulation of both mitochondrial respiration and 
glycolysis, respectively. These findings identify TC-PTP as a potential key regulator of 
the overall metabolism of colon cancer cells. Considering that inflammation, metabolism 
and colorectal cancer are intimately linked, it will be crucial to further study the role of 
this phosphatase in the promotion of tumor growth and progression. 
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     The functional expression of hERG/Kv11.1 K+ channel in cardiac myocytes is 
important for regulated heart rhythm. Inherited Long-QT Syndrome type-2 (LQT2) 
is caused by mutations in hERG, resulting in impaired cardiac repolarization and 
increased risk of fatal ventricular arrhythmias. Of the numerous autosomal 
dominant LQT2 mutations found in hERG, several cause the misfolding of hERG 
and the subsequent abnormal trafficking from the endoplasmic reticulum (ER) to 
the plasma membrane (PM). The ER quality control system, which consists of 
Hsp70 and Hsp90 chaperones, is essential for the proper folding of hERG and 
cell surface expression. Misfolded wildtype and mutant hERG are sent for ER-
associated proteasomal degradation (ERAD), which requires the ubiquitination of 
hERG through E2 enzyme and E3 ligase mechanisms. Previously, the E3 ligase 
and Hsp70 co-chaperone, CHIP, was identified as the main E3 ligase to send 
hERG for degradation. More recent work in our lab however, identified TRC8 to 
be a potential quality control E3 ligase that recognizes misfolded hERG and 
promotes ERAD. 
  
     Here, we find TRC8 knockdown rescues hERG by ~25%, while the 
overexpression inhibits hERG maturation and trafficking, shown by western 
blotting and pulse chase assays. When co-transfected with wildtype hERG, 
wildtype and mutant TRC8 also immunoprecipitate, as shown by western blot. 
Though the degradative effect is only seen with the ubiquitin-active TRC8, 
overexpression of the catalytically inactive form still significantly lowers the 
maturation of hERG. We believe that there may be multiple sites that TRC8 is 
able to interact with hERG prior to ubiquitination and subsequent ERAD. We 
hope to identify additional ERAD components that are working with TRC8 so that 
we can determine a potential mechanism to aid in the restoration of trafficking 
and activity of misfolded hERG.  Understanding the proteins that make up the 
degradative pathway of hERG will be advantageous in developing potential LQT2 
therapies. 
 


