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Cholangiocarcinoma is a Challenging Malignancy
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↑ Incidence

Saha, et al. 2016. 

↑ Mortality

Koshiol, et al. 2022. 

Recurrence is the 
Norm

Zhang, et al. 2018. 

Banales, et al. 2020. 



Accelerated Progress in Cholangiocarcinoma
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XPO7 is Present in the Biliary Exosomes of Patients with eCCA
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XPO7 is Present in the Biliary Exosomes of Patients with eCCA
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Benign CCA

TEM

Ayabe, et al. In revision. Please do not copy.



XPO7 is Present in the Biliary Exosomes of Patients with eCCA
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• RAN-GTP dependent nuclear export 
protein.

• Increased expression associated with 
poor survival in ovarian cancer.  

• Necessary for nuclear extrusion 
during erythropoiesis. 

Ayabe, et al. In revision. Please do not copy.



Cytoplasmic XPO7 is Associated with a Poor Prognosis

8Ayabe, et al. In revision. Please do not copy.
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XPO7 Knockdown Alters Cell Phenotype
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Tivozanib Blocks SLK Kinase Activity

Tivozanib

Control

Ayabe, et al. Cancer Discov. In revision. 
Ayabe, et al. In revision. Please do not copy.
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Tivozanib Causes CCA Cell Death Ex Vivo

Ayabe, et al. Cancer Discov. In revision. Ayabe, et al. In revision. Please do not copy.



Evaluating Efficacy of Tivozanib (AV-951) in Biliary Tract Cancers
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NCT04645160 Pt#3
XPO7+ Gem/Cis Capecitabine C2 Tivozanib

PD SD

Unpublished. Please do not copy or reproduce.

Disease stability with Tivozanib treatment



Reduction in CA 19-9 with Tivozanib Treatment
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Similar Biology in Pancreatic Adenocarcinoma?
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N=339 PDAC in TMA 
stratified by cytoplasmic 
staining for XPO7

Unpublished. Please do not copy or reproduce.

HR 0.75 (95CI 0.59-0.94)



Conclusions
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CCA remains a challenging disease with limited effective treatment options.

XPO7 is a liquid biomarker for CCA and is linked to an aggressive phenotype 
through SLK.

SLK is an effective therapeutic target in vivo and ex vivo. 

The XPO7/SLK/AKT axis may be at play in other tumor types, including 
pancreatic cancer. 
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