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Xv1 Inhibition As A Novel Antimitotic Cancer Therapy 

Summary 
Mitosis has been an attractive target for anti-cancer therapies given that uncontrolled cell division 
is one of the key hallmarks of cancer. However, some normal cells like hematopoietic progenitor 
cells (HPCs), also undergo rapid cell division. Therefore, nearly all current cell cycle-targeted drugs 
are limited by their severe toxicity to such normal cells. UMB investigators recently identified a 
novel X-box binding protein 1 variant (Xv1)- tubulin tyrosine ligase like 6 (TTLL6) pathway that has 
been shown to be specifically required for mitotic progression of cancer cells, but not normal cells. 
This mRNA variant and protein, named Xv1, is expressed by the majority of cancer cells but absent 
in the normal tissues. Knockdown of Xv1 induces mitotic arrest in cancer cells and slow tumor 
growth. The present invention provides a valuable opportunity to overcome the shortcomings of 
current anti-mitosis therapies by developing inhibitors to this cancer-specific pathway and is 
applicable to a broad range of cancers.  

Technology 
Alternative start sites, alternative splicing, and alternative promoters are frequently used to 
regulate tissue or cancer-specific transcription. Recently discovered Xv1, an alternatively spliced 
variant of the bZiP transcription factor XBP1, has been shown to be a mediator of the endoplasmic 
reticulum’s stress-activated unfolded protein response (UPR) (Figs. 1A). Surprisingly, Xv1 is not 
involved in UPR, instead regulating a pathway that is seemingly unique to cancer.  While variable 
levels of Xv1 transcript are seen in over two dozen cancer cell lines, it is not detected in primary 
human fibroblasts or non-transformed MCF10A cells (Figs. 1B). Analysis of TCGA data revealed that 
Xv1 is the most 
abundant transcript 
variant of XBP1 in 
about two-thirds of 
10,535 different 
cancer tissues. Small 
interfering RNAs 
(siRNAs) to target a 
unique exon of Xv1 
(Fig. 1A, red) can 
knock down Xv1 

message without affecting other XBP forms. In vitro, the 
siRNAs induce apoptosis in cancer cells, without 
affecting primary cells (Fig. 1C).  Additionally, when 
human breast cancer cells were treated with Xv1 siRNA 
before injection as xenografts in mice, tumor growth 
was significantly slowed (Fig. 1D). Further studies have 
shown that Xv1 upregulates Xv1 upregulates the 
polyglutamylase tubulin tyrosine ligase-like 6 (TTLL6) 
and promotes mitosis of cancer cells. 

Market 
Cancer represents a global health problem and one of the greatest challenges in the medical field, despite the important 
pharmacological and therapeutic discoveries. Estimates indicate that there were 19.3 million new cases of all cancer types globally, 
with 10 million cancer deaths in 2020, and it is expected to rise to 28.4 million cases in 2040 (47% increase). The most frequently 
diagnosed cancer types are breast, followed by lung, colorectal, prostate, and stomach cancer. The development and approval of new 
highly innovative chemical, biological and biotechnological drugs remain a significant opportunity for increasing the quality of 
treatment in patients. 
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