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Introduction

Nasopharyngeal carcinoma (NPC) is a cancer of the head 
and neck anatomical sub-site within the nasopharynx. 
The most common variety of NPC is the undifferentiated 
subtype, which is endemic to certain regions in Asia, 
particularly in southern China. Advances in treatment 
modalities over the preceding years, particularly in 
combined systemic treatment with intensity-modulated 
radiotherapy (IMRT) have improved survival significantly 
in this disease (1). Despite the good local control achieved 
in T1–2 disease, which averages around 80–90%, distant 
control remains a significant problem. Previous studies have 
shown a disparity between local control and distant control 
of 10–20% (1). Treatment outcomes for metastatic NPC 
have been shown to be poor, with no effective systematic 
therapy to date for this group of patients (1). Therefore, 
research into mechanisms of distant metastases and spread 
are important goals in this disease entity.

One mechanism that a cancer may have a propensity 
to generate distant metastases is through epithelial-to-
mesenchymal transition (EMT), whereby cells lose their 
epithelial phenotype and gain a mesenchymal phenotype 
instead, which subsequently encourages invasiveness 
and distant spread. The authors of the current study 
investigated MLKL (Mixed Lineage Kinase Domain 

Like Pseudokinase) which has recently been implicated 
in a contemporary paradigm, ‘necroptosis’ (2,3). Briefly, 
necroptosis has been described as a fusion of the two 
concepts of ‘apoptosis’ and ‘necrosis’, whereby it is a form 
of programmed (unlike necrosis) caspase-independent cell 
death (unlike apoptosis) (3). Recent studies have shown that 
the necroptosis process contributes to tumor invasiveness 
and prognosis (3). However, the exact prognostic effects 
of necroptosis driven by MLKL are still uncertain. Several 
studies report that high expression of MLKL is associated 
with improved overall survival (OS) in cervical cancer (2,4), 
and lower expression of MLKL is associated with poorer 
OS in ovarian and colorectal cancer (5,6). The converse 
scenarios have also been reported, with the finding that 
phosphorylated (activated) MLKL leads to poorer prognosis 
in colon and esophageal cancers (7,8). The current data on 
how MLKL affects prognosis in NPC is lacking, therefore 
although the results of the current study do not specifically 
study prognosis, their results suggest that MLKL could 
be one of the drivers of distant metastasis, and thus poorer 
prognosis in radioresistant NPC. 

Discussion

In this study (9), the Dong et al. used knockdown via 
siRNA silencing of MLKL and knockout via CRISPR/Cas9 
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models of investigation. Knockdown (siRNA silencing) 
of MLKL resulted in decrease in invasive capacity of CR 
cells but not for CNE-2 cells in vitro. Similar pattern was 
observed in the MLKL knockout experiment where CR 
cells had significant diminished invasive capacity compared 
to CNE-2 cells. In other words, in vitro models showed 
that radioresistant CR cells were more susceptible to gene 
knockdown and knockout of MLKL. The in vivo model 
showed no significant lung metastases of CR-MLKL KO 
cells, demonstrating the lack of invasive/metastatic capacity 
compared to the CR and CNE-2 models. 

A further KEGG pathway analysis revealed that MLKL 
knockout results in decreased VIM (vimentin, associated 
with mesenchymal cells) expression and increased CDH1 
(e-Cadherin, associated with epithelial cells). Thus, 
showing that MLKL could be a contributor to the EMT 
pathway. They additionally confirmed these findings using 
qRT-PCR, showing that CR cells had higher expression 
of mesenchymal markers and lower epithelial markers. 
Knockout of MLKL on CR cells showed a reversal with 
lower mesenchymal markers and higher epithelial markers. 
In summary, radio-resistant CR cells had a phenotype that 
was conducive to EMT and metastasis. 

To my knowledge, MLKL-driven EMT in NPC has not 
been investigated to date. However, there are studies that 
have looked at necroptotic pathways (RIP1/RIP3/MLKL) 
and how they affect NPC proliferation. For example, 
a naphthoquinone compound that induces necroptosis 
through RIPK1/RIPK3/MLKL has been shown to inhibit 
NPC cell growth in vitro (10). That being said, these 
two lines of investigation should be viewed as distinct, as 
currently there is insufficient evidence to form a unified 
mechanism that explains both MLKL-driven EMT and 
how that interacts with the necroptotic pathway involving 
RIP1/RIP3/MLKL. 

The authors illustrate a framework where EMT could 
theoretically be reversed with MLKL inhibition in NPC. 
However, more works needs to be performed to elucidate 
whether small-molecule inhibition of the MLKL protein 
would deliver similar results in the in vivo model. 
Further, the necroptosis effect of MLKL and receptor 
interacting protein kinase 1 and 3 (RIPK1 and RIPK3) 
are unknown in NPC, and should be a further avenue 
of research. Lastly, previous studies have shown that 
MLKL expression has been associated with improved 
tumor control by releasing damage-associated molecular 
patterns (DAMPs) to stimulate cross-priming of anti-
tumoral CD8+ T-cells (3). Whether or not MLKL 

stimulates these intra-tumoral immune interactions in 
NPC remains to be investigated.

Conclusions

Dong et al. have illustrated that MLKL is a prospective 
driver candidate for EMT in NPC. Since distant control is 
poor within NPC, and treatment modalities for metastatic 
disease remain poor, research into EMT and metastatic 
mechanisms would be a key pathway to improving prognosis 
in NPC. Further work would be needed to better delineate 
the local and immune effects of MLKL inhibition/down-
regulation. 
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