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Background: Hypopharyngeal squamous cell carcinoma (HSCC) is among the most lethal 

tumors encountered in the head and neck, and currently lacks satisfactory therapeutic targets. 

Platelet activating factor acetylhydrolase 1B3 (PAFAH1B3), a cancer-relevant metabolic driver, 

is reported to play a critical role in controlling tumorigenesis and aggressiveness in several types 

of cancers. However, the role of PAFAH1B3 in HSCC progression has not yet been identified.

Methods: The expression pattern of PAFAH1B3 was examined using immunohistochemistry 

in 83 HSCC tumor tissues and 44 paired adjacent non-tumor samples. Univariate and multi-

variate analyses were conducted to explore its association with prognosis of HSCC. In vitro 

loss-of-function assays were performed to explore the impact of PAFAH1B3 knockdown on 

the biological phenotype of the human HSCC cell line, ie, FaDu cells.

Results: PAFAH1B3 was overly expressed in the HSCC tumor tissues compared with the 

adjacent non-tumor samples. Moreover, high expression of PAFAH1B3 was positively cor-

related with cervical lymph node metastasis. PAFAH1B3 overexpression was associated with 

poor outcome in HSCC, but it was not an independent prognostic indicator. Furthermore, 

in vitro loss-of function experiments demonstrated that PAFAH1B3 knockdown suppressed 

cell proliferation by inducing apoptosis and disrupting cell cycle process, and the migratory 

and invasive capacities were also attenuated in the absence of PAFAH1B3.

Conclusion: This study for the first time demonstrated the clinical value and the role of 

PAFAH1B3 in the biological function of HSCC. This work suggested that PAFAH1B3 might 

serve as a potential therapeutic target for HSCC patients.

Keywords: hypopharyngeal squamous cell carcinoma, platelet activating factor acetylhydrolase 

1B3, prognosis, cell proliferation, migration, invasion

Introduction
Head and neck squamous cell carcinoma (HNSCC), one of the most prevalent malig-

nances worldwide, refers to a large heterogeneous group of cancers arising from 

oral cavity, oropharynx, hypopharynx, and larynx.1,2 Hypopharyngeal squamous 

cell carcinoma (HSCC) is one of the most lethal tumors encountered in HNSCC, 

and overall survival for HSCC is poor with a 5-year survival rate of 30%.3 By virtue 

of its inconspicuous location, more than 70% of the HSCC patients manifest at an 

advanced stage (stage III or IV) at the time of diagnosis,4 commonly after spread to 

the lymph nodes in the neck. The presence of metastasis in the cervical lymph nodes 

is considered the most important prognostic factor for HSCC: ipsilateral cervical nodal 
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metastasis in 60%–80% of patients and contralateral occult 

nodal metastasis in up to 40% of cases.5 Local recurrence 

also negatively impacts the outcome of HSCC patients, 

with the reported locoregional recurrence rate up to 54% 

in advanced cases.6 Indeed, the overall survival rate has 

remained relatively unchanged over the last few decades,7 

although improvements in functional outcomes, attribut-

able to multi-modality therapeutic strategies, are observed. 

Therefore, there is a robust need for the identification of the 

novel therapeutic targets, with the aim of achieving a more 

favorable clinical outcome for HSCC patients.

Head and neck cancer cells, like other tumor cells, possess 

fundamentally dysregulated metabolism, including changes 

in metabolites related to energetics, lipid metabolism, 

inflammation, markers of oxidative stress, and xenobiotics.8 

Of note, lipid metabolic abnormalities in head and neck 

cancer cells have received less concern but are increasingly 

being recognized for the past few years, such as acetyl-

CoA carboxylase (ACC),9 fatty acid synthase (FASN),10 

stearoy-CoA desaturase (SCD),11 lipid phosphate phos-

phatase 1 (LPP1),12 and faconi anemia pathway–dependent 

lipid metabolism.13 For instance, FASN, a well-established 

HNSCC metabolic oncoprotein,10,14,15 is one of the most 

attractive targets in cancer chemotherapy,16 as its inhibitors 

can kill cancer cells directly or sensitize tumor cells to other 

therapies such as 5-fluorouracil (5-FU).17 Additionally, 5-FU, 

another known antimetabolite, is widely used in HNSCC 

treatment to increase the therapeutic efficacy of cisplatin.18 

Moreover, rewiring of lipid metabolisms, including ACC, 

FASN, and SCD, also plays an important role in cancer 

metastasis.19 Hence, the more the exploration of the lipid 

metabolic molecules in head and neck cancer, the better we 

might exploit the novel targets for therapeutic intervention 

in HNSCC, including HSCC.

Platelet-activating factor (PAF), as one of the most 

potent lipid mediators, plays a critical role in oncogenic 

transformation,20 apoptosis,21 metastasis,22 and angiogenesis 

in cancers.23 The activity of PAF is regulated by deacetylation, 

which is catalyzed by PAF acetylhydrolase (PAFAH).24 

Platelet-activating factor acetylhydrolase 1B3 (PAFAH1B3) 

is the one of the catalytic subunits of PAFAH. PAFAH1B3 

is reported to be among the 50 most commonly upregulated 

metabolic enzymes across .1,000 primary human tumors 

across 19 types of cancers,25 and is dysregulated broadly 

across many types of cancers.26 PAFAH1B3 can maintain 

tumor cell aggressiveness via regulating tumor-suppressing 

lipids.26,27 In addition, PAFAH1B3 participates in multiple 

signaling pathways, including PAF signaling pathways,28 

Wnt pathways,29 and reelin pathways.30,31 Furthermore, 

PAFAH1B3 is identified as a target for combination therapy 

with tyrosine kinase inhibitors (TKIs) in BCR-ABL1+ BCP-

ALL.32 Despite the critical role that PAFAH1B3 plays in 

tumor progression and malignancy, it remains obscure as 

to what is the clinical value of PAFAH1B3 in HSCC and 

whether it makes a difference to the biological phenotype of 

hypopharyngeal cancer cells.

Here, we first explored the expression patterns of 

PAFAH1B3 in HSCC tumor tissues and adjacent non-tumor 

samples, and determined the correlation of PAFAH1B3 

expression with overall survival and clinicopathological 

parameters based on the immunohistochemical results. 

Next, in vitro loss-of-function assays were performed to 

explore impacts of PAFAH1B3 on biological phenotype of 

the human HSCC FaDu cell line. Overall, we suggest that 

PAFAH1B3 potentially serves as a promising therapeutic 

target for HSCC patients.

Materials and methods
Patients and specimens
Eighty-three formalin-fixed, paraffin-embedded HSCC 

specimens, of which 44 had paired adjacent non-tumor 

samples, obtained from patients who underwent surgical 

resection from June 2011 to June 2013 in Qilu Hospital, 

Jinan, Shandong, China, were subjected to immunohisto-

chemical examination. Patients who underwent neoadju-

vant chemotherapy or radiotherapy were excluded. All the 

patients underwent postoperative radiotherapy. Retrospective 

clinicopathological data of these patients were also obtained, 

including age, sex, smoking status, alcohol consumption, 

clinical stage, T stage, N stage, and differentiation. All these 

clinicopathological parameters are listed in Table 1. Overall 

survival was defined as the time from the date of surgery to 

the date of death. The study was conducted in accordance 

with the Declaration of Helsinki. All patients provided 

written consent for the use of their specimens and disease 

information for future investigation according to the ethics 

committee of Qilu Hospital of Shandong University.

immunohistochemistry (ihc)
IHC was used to detect PAFAH1B3 expression in HSCC 

tumor tissues and adjacent non-tumor samples. In brief, 

paraffin-embedded tissues of HSCC patients were serially 

sectioned as 5 μm slices, deparaffinized in xylene, and 

rehydrated through a series of graded alcohols. A citrate 

buffer (10 mM, pH 6.0) was used to retrieve antigens at 

95°C. Endogenous peroxidase activity was quenched by 
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3% (v/v) hydrogen peroxide for 15 minutes and nonspecific 

binding was blocked by BSA (5% w/v) for 30 minutes. 

Then, the sections were incubated with PAFAH1B3 antibody 

(26564–1-AP, 1:100 dilution; Proteintech, Wuhan, China) 

overnight at 4°C. Detection was performed with a peroxidase-

conjugated secondary antibody at room temperature for 

30 minutes and a DAB substrate kit was used to perform 

chromogenic reaction. The sections were counterstained 

with hematoxylin. These sections were then dehydrated by 

graded alcohols and covered with coverslip.

Staining intensity and percentage of PAFAH1B3-positive 

tumor cells were assessed. Staining intensity was evaluated 

by the following criteria: 0, negative; 1, low; 2, medium; 

and 3, high. The proportion of positive-staining cells was 

semi-quantitatively estimated and graded from 0 to 3: 0, 0% 

stained; 1, 1%–25% stained; 2, 26%–50% stained; and 

3, 51%–100% stained. Final scores were calculated by multi-

plying the intensity scores by the proportion scores. Accord-

ing to the final scores, samples were divided into four grades: 

0, absent (-); 1–2, weak (+); 3–5, moderate (++); and 6–9, 

strong (+++). Samples with moderate and strong scores were 

considered to show high expression of PAFAH1B3.

cell culture and reagents
Human HSCC cell line FaDu was obtained from the 

ATCC (Manassas, VA, USA) and cultured in minimum 

essential medium (MEM; HyClone Laboratories, Logan, 

UT, USA) with 10% (v/v) FBS (Thermo Fisher Scientific, 

Waltham, MA, USA) at 37°C in a humidified incubator with 

5% CO
2
 (v/v).

PaFah1B3 small interfering rna 
transfection
PAFAH1B3 expression was knocked down with small 

interfering RNAs (siRNAs) with the following sequences 

(GenePharma, Shanghai, China). The sequence of 

PAFAH1B3-specific siRNA1 was 5′-CCU CUG CAU GCA 

CUU AAC UTT-3′. The sequence of PAFAH1B3-specific 

siRNA2 was 5′-GCA AAG AUA AGG AAC CCG ATT-3′. 
The sequence of negative control was 5′-UUC UCC GAA 

CGU GUC ACG UTT-3′. These siRNAs were transfected 

into FaDu cells at a concentration of 100 nM with the aid of 

Lipofectamine 3000 (Thermo Fisher Scientific) following 

manufacturer’s instructions.

Western blotting
For Western blotting, 3.5×105 FaDu cells were seeded in 

six-well plates and harvested 72 hours after transfection. 

The total amount of protein was extracted using RIPA 

lysis buffer (Beyotime, Shanghai, China) and phenylmeth-

anesulfonyl fluoride (Beyotime). Protein concentrations 

were measured utilizing the BCA Protein Quantitative 

Kit (DBI Bioscience, Ludwigshafen, Germany). Equal 

amounts of proteins were subjected to Western blotting. 

Proteins were separated on 10% (w/v) SDS-PAGE gels 

and transferred to polyvinylidene fluoride membranes 

(EMD Millipore, Billerica, MA, USA). After blocking with 

5% (w/v) skimmed milk, membranes were incubated with 

PAFAH1B3 antibody (ab166906, 1:1,000 dilution; Abcam, 

Cambridge, UK) and anti-cleaved PARP (ab32064, 1:1,000 

dilution; Abcam).

Table 1 clinical characteristics of the study patients with hscc 
(n=83)

Variables n %

Age, years

,58 41 49.4

$58 42 50.6

Sex

Female 5 6.0

Male 78 94.0

Smoking status

never 13 15.7

ever 70 84.3

Alcohol consumption

never 19 22.9

ever 64 77.1

Clinical stage

stage i 6 7.2

stage ii 9 10.8

stage iii 24 28.9

stage iV 44 53.0

T stage

T1 12 14.5

T2 24 28.9

T3 42 50.6

T4 5 6.0

N stage

n0 26 31.3

n1 14 16.9

n2 43 51.8

Differentiation

Well 14 16.9

Moderate 37 44.6

Poor 32 38.6

Abbreviation: hscc, hypopharyngeal squamous cell carcinoma.
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cell proliferation
FaDu cells (5×103 cells/well) were seeded in 96-well plates 

and incubated for 0, 24, 48, 72, and 96 hours after trans-

fection. At each time point, 10 μL of Cell Counting Kit-8 

(CCK-8) reagent (Bestbio, Shanghai, China) was added to 

each well and ODs at 450 nm were measured 2 hours after 

CCK-8 reagent was added. Subsequently, the cell numbers 

were calculated at the indicated time points and the prolifera-

tion curves were drawn accordingly.

apoptosis and cell cycle assay
After 48 hours of transfection, cells were collected and 

subjected to flow cytometry. Cell apoptosis was quantified 

using Annexin V-fluorescein isothiocyanate apoptosis detec-

tion kit I (BD Biosciences, San Jose, CA, USA) and analyzed 

using FCS Express software (version 3; Denovo Software, 

Glendale, CA, USA). For evaluation of cell cycle status, 

the cell cycle kit (Bestbio) was used for staining, and then 

Modifit LT 4.1 software (Verity Software House, Topsham, 

ME, USA) was used for analysis.

Wound healing assay
FaDu cells were seeded at a concentration of 5×105 cells/

well in six-well plates and transfected with PAFAH1B3 or 

control siRNAs for 48 hours. Vertical scratches on the cell 

monolayers were created using sterile p200 pipette tips. 

Then the detached cells were removed by washing with 

PBS, and the serum-free MEM was added to each well. The 

percentage of wound closure was quantified by dividing 

the wound width that had healed at 24 hours by the initial 

width at 0 hours.

Transwell migration and invasion assays
The transwell plates (8 μm diameter pores; Corning, Corn-

ing, NY, USA) were used for migration and invasion assays. 

To evaluate the migratory capacity of FaDu cells, cell sus-

pensions (1.2×105 cells/200 μL, FBS-free medium) were 

transferred to the upper chambers and 600 μL of complete 

medium was added to the lower chambers. After 60 hours, 

cells were fixed using 100% methanol and stained with 

0.1% (w/v) crystal violet. The upper faces of the filters 

were wiped with the cotton swabs. Images of five 200× 

fields were captured from each membrane, and the num-

ber of migrating cells was counted and averaged. For the 

invasion assays, the upper faces of the membranes were 

coated with Matrigel (60 μL, 1:6 dilution; BD Biosciences) 

at 37°C for 1 hour. The subsequent steps were the same as 

described earlier.

statistical analysis
Statistical analyses were performed using the SPSS version 

17.0 (IBM Corporation, Armonk, NY, USA) and GraphPad 

Prism version 5.0 (GraphPad Software, La Jolla, CA, USA). 

The PAFAH1B3 expression levels measured by IHC and 

the correlation with clinicopathological parameters were 

analyzed using the chi-squared or Fisher’s exact test. Kaplan–

Meier analysis followed by log-rank test was conducted 

to analyze the differences in overall survival between the 

patient subgroups showing different PAFAH1B3 expression 

levels. Differences between the experimental groups and 

negative control were assessed by the Student’s t-test. Data 

were presented as the mean ± SD. P,0.05 was considered 

statistically significant.

Results
PaFah1B3 is overly expressed in hscc 
tumor tissues
The expression levels of PAFAH1B3 in HSCC tumor tissues 

(n=83) and adjacent non-tumor samples (n=44) were exam-

ined by IHC. PAFAH1B3 was mainly observed in the cyto-

plasm of HSCC cells. PAFAH1B3 was overly expressed in 

62.7% (52/83, Figure 1A–D) of the HSCC tumor specimens, 

which was markedly higher than adjacent non-tumor samples 

(22.7%, 10/44, Figure 1E and F) (P,0.0001, Table 2). 

Moreover, we statistically compared PAFAH1B3 staining 

in the 44 paired tumor and non-tumor specimens, which 

confirmed that PAFAH1B3 was significantly overexpressed 

in HSCC tumor tissues (Figure 1G). These findings suggest 

that PAFAH1B3 is overly expressed in HSCC.

high expression of PaFah1B3 was 
associated with poor prognosis, lymph 
node metastasis, and advanced clinical 
stage in hscc
The clinical value of PAFAH1B3 expression was analyzed in 

a total of 83 HSCC patients. The associations of PAFAH1B3 

with clinicopathological parameters are shown in Table 3. 

Notably, high expression of PAFAH1B3 was significantly 

correlated with advanced clinical stage and cervical lymph 

node metastasis (P=0.032 and 0.010, respectively, Table 3). 

Moreover, the overall survival time of HSCC patients with 

low PAFAH1B3 expression was significantly longer than 

those with high PAFAH1B3 level (P=0.022, Figure 2).

Univariate analysis identified four prognostic indica-

tors: lymph node metastasis, T stage, clinical stage, and 

PAFAH1B3 expression level. Other clinicopathological 
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parameters such as sex, age, and differentiation were not 

statistically significant prognostic indicators for HSCC. How-

ever, multivariate analysis showed that only clinical stage 

was an independent prognostic factor (P=0.006, Table 4).

PaFah1B3 depletion suppressed cell 
proliferation, promoted cell apoptosis, 
and affected cell cycle process in hscc 
FaDu cells
Loss-of-function assays were conducted to explore the 

biological function of PAFAH1B3 in HSCC FaDu cells. 

PAFAH1B3 expression was significantly knocked down in 

FaDu cells transfected with PAFAH1B3-specific siRNA1 

and siRNA2 compared with the negative control (NC) 

siRNA (Figure 3A). Cell proliferation was significantly sup-

pressed in FaDu cells treated with PAFAH1B3 siRNAs in 

comparison with the NC group (siRNA1 vs NC: P=0.0001; 

siRNA2 vs NC: P=0.0046, Figure 3B). As PAFAH1B3 

depletion inhibited cell proliferation, whether cell apoptosis 

and cell cycle were involved was explored subsequently by 

flow cytometry. PAFAH1B3 silencing significantly induced 

early-phase cell apoptosis than in NC group (siRNA1 vs NC: 

P=0.0002; siRNA2 vs NC: P=0.0061, Figure 3C). Further-

more, the expression of c-PARP, a marker of apoptosis, was 

also increased in FaDu cells transfected with PAFAH1B3 

siRNAs (Figure 3D). In cell cycle analysis, the proportion of 

cells in G1-phase was significantly increased (siRNA1 vs NC: 

P=0.0106; siRNA2 vs NC: P=0.0192), and the percentage 

of cells in S-phase was markedly reduced (siRNA1 vs NC: 

P=0.0196; siRNA2 vs NC: P=0.0376) upon PAFAH1B3 

knockdown (Figure 3E).

PAFAH1B3 knockdown significantly 
inhibited cell migration and invasion 
potential of FaDu cells
The wound healing assay and transwell assays were con-

ducted to explore the role of PAFAH1B3 in HSCC aggres-

siveness. The wound healing assay showed that percentage 

of wound closure in PAFAH1B3 siRNAs transfected FaDu 

cells was significantly lower than in NC (siRNA1 vs NC: 

P=0.0012; siRNA2 vs NC: P=0.0039, Figure 4A), indicat-

ing that migratory capacity of FaDu cells was significantly 

impaired upon PAFAH1B3 knockdown. Likewise, the tran-

swell assay for migration also showed that the number of cells 

traversing the membrane was significantly decreased after 

Figure 1 PaFah1B3 expression in hscc tumor and adjacent non-tumor tissues. (A–D) representative images of immunohistochemical staining for PaFah1B3 in hscc 
tumor tissues, graded as absent (A), weak (B), moderate (C), and strong expression (D). (E, F) representative images of immunohistochemical staining for PaFah1B3 in 
hscc adjacent non-tumor tissues: absent expression (E) and strong expression (F). Original magnification: 200×. (G) Different expression levels between paired tumor and 
adjacent non-tumor tissues were quantitatively determined by Wilcoxon signed-rank test (n=44, P,0.0001). Data are shown as mean ± seM.
Abbreviations: hscc, hypopharyngeal squamous cell carcinoma; seM, standard error of the mean; ihc, immunohistochemistry.

Table 2 expression patterns of PaFah1B3 in hscc tumor 
specimens (n=83) and adjacent non-tumor samples (n=44)

Samples Total PAFAH1B3 
expression level

P-value

Low High 

n n % n %

Tumor tissues 83 31 37.3 52 62.7 ,0.0001

non-tumor tissues 44 34 77.3 10 22.7

Note: P-value was determined by chi-squared test.
Abbreviation: hscc, hypopharyngeal squamous cell carcinoma.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


OncoTargets and Therapy 2019:12submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

2804

Xu et al

PAFAH1B3 depletion (siRNA1 vs NC: P=0.0005; siRNA2 

vs NC: P=0.0017, Figure 4B). Similar with the results of 

the migration assays, the cell number on the bottom of the 

membranes in PAFAH1B3 siRNAs groups was also signifi-

cantly reduced (siRNA1 vs NC: P=0.0002; siRNA2 vs NC: 

P=0.0013, Figure 4C).

Discussion
HSCC has one of the worst prognoses among all the squa-

mous cell carcinomas of the head and neck, and hence there 

is an urgent need to identify novel therapeutic targets. Recent 

studies are focused on discovering new molecular markers 

associated with dysregulated metabolisms in cancers includ-

ing HNSCC.33,34 PAFAH1B3, one of the most common 

upregulated metabolic enzymes in cancers, is identified as a 

critical driver of breast cancer pathogenicity.27 Furthermore, 

the pharmacological blockade of PAFAH1B3 can impair 

cancer pathogenicity in multiple types of cancer cells, 

including melanoma, breast, ovarian, and prostate cancers.26 

However, the role of PAFAH1B3 in HSCC has not yet been 

clarified.

In this study, we showed that PAFAH1B3 was overly 

expressed in the HSCC tumor tissues compared with the 

adjacent non-tumor samples. Moreover, PAFAH1B3 over-

expression was significantly associated with cervical lymph 

node metastasis and reduced overall survival in HSCC 

patients. PAFAH1B3 was selectively overexpressed in HSCC 

tumor tissues, making it a potentially good target for cancer 

therapy. Meanwhile, the tumor-associated PAFAH1B3’s 

features may be used in the diagnosis and prognosis of HSCC. 

Likewise, PAFAH1B3 was significantly heightened in breast 

cancers compared with the normal mammary tissues, and 

its upregulation was significantly associated with reduced 

recurrence-free survival in breast cancer patients overall, in 

lymph-node-positive tumors and in grade 1–3 cases.27 This 

evidence also supports the cancer-related protein role of 

PAFAH1B3 in hypopharyngeal cancers.

Table 3 correlation of PaFah1B3 expression with clinico-
pathological parameters in 83 hscc patients

Variables Total PAFAH1B3 expression 
level

P-value

n=83 Low (n=31) High (n=52)

n n % n %

Age, years 0.223

,58 41 18 58.1 23 44.2

$58 42 13 41.9 29 55.8

Sex 0.646

Female 5 1 3.2 4 7.7

Male 78 30 96.8 48 92.3

Smoking status 0.928

never 13 5 16.1 8 15.4

ever 70 26 83.9 44 84.6

Alcohol consumption 0.626

never 19 8 25.8 11 21.2

ever 64 23 74.2 41 78.8

Clinical stage 0.032*

stage i, ii 15 9 29.0 6 11.5

stage iii 24 11 35.5 13 25.0

stage iV 44 11 35.5 33 63.5

T stage 0.242

T1, 2 36 16 51.6 20 38.5

T3, 4 47 15 48.4 32 61.5

N stage 0.010*

n0 26 15 48.4 11 21.2

n1, 2 57 16 51.6 41 78.8

Differentiation 0.283

Well 14 7 22.6 7 13.5

Moderate, poor 69 24 77.4 45 86.5

Note: *P,0.05 (chi-squared or Fisher’s exact tests).
Abbreviation: hscc, hypopharyngeal squamous cell carcinoma.

Figure 2 Kaplan–Meier analysis for overall survival of hscc patients. Kaplan–Meier 
analysis of overall survival stratified by high versus low PAFAH1B3 expression in 
83 hscc patients (P=0.022). log-rank test was used for analyzing the differences.
Abbreviation: hscc, hypopharyngeal squamous cell carcinoma.

Table 4 results of univariate and multivariate analyses

Variables Univariate 
analysis

Multivariate  
analysis

P-value HR 95% CI P-value

age 0.921

gender 0.776

T stage 0.029

n stage 0.001

Differentiation 0.095 2.11 0.75–5.92 0.157

clinical stage 0.003 2.00 1.22–3.27 0.006

PaFah1B3 expression 0.022 1.73 0.86–3.47 0.123
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Figure 4 effects of PaFah1B3 knockdown on cell migration and invasion in vitro. (A, B) The migration was significantly inhibited after PAFAH1B3 depletion in FaDu cells, 
determined by the wound healing assay (A) and transwell migration assay (B). (C) The invasive capacity was significantly impaired upon PAFAH1B3 knockdown in FaDu cells, 
as assessed by transwell invasion assay. all the experiments were performed in triplicate. Data are shown as mean ± sD. statistical analyses were performed by the student’s 
t-test; **P,0.01, ***P,0.001.
Abbreviation: nc, negative control.
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Furthermore, in vitro loss-of-function assays demon-

strated that depletion of PAFAH1B3 suppressed cell prolifer-

ation by inducing cell apoptosis and compromising cell cycle 

process in FaDu cells. Previously, RNAi-mediated knock-

down and pharmacological blockade of PAFAH1B3 caused 

unique changes in lipid metabolism, including elevated 

levels of tumor-suppressing lipids with anti-tumorigenic or 

proapoptotic effects. These lipids include ceramide, phos-

phatidylcholine, sphingomyelin, and phosphatidylserine.26,27 

In addition, PAF can elevate the expression of antiapoptotic 

factors in melanoma cell line via NF-κB activation.21 As a 

potent deacetylase for the signaling lipid PAF, PAFAH1B3 

might exert its antiapoptotic function through controlling 

PAF signaling pathways. These findings support our results 

that PAFAH1B3 knockdown can promote cell apoptosis in 

FaDu cells, and further investigation is needed for identifica-

tion of the underlying mechanisms. Furthermore, our data 

showed that cell accumulation at G1-phase was increased and 

cell proportion at S-phase was decreased upon PAFAH1B3 

knockdown. It is reported that PAFAH1B3 can modulate 

the Wnt pathway29 which is connected with the cell cycle 

regulation;35 cell cycle regulation is an important factor for 

radio-sensitivity of tumor cells, and radiation is one of the 

basic therapeutic strategies for HSCC. Therefore, our findings 

encourage future studies to pay close attention to the role of 

PAFAH1B3 in cell cycle.

Like the Warburg effect, alteration of lipid metabolism is 

another nearly ubiquitous change in tumor cells.36 Emerging 

evidence demonstrates that lipid metabolisms play a vital 

role in tumor metastasis including HNSCC.9,14,19 Mulvihill 

et al suggested that PAFAH1B3 knockdown ameliorated 

cell migration and invasion in breast cancer cells.27 Similar 

to the previous study, our results showed that the migratory 

and invasive capacities of FaDu cells were significantly 

impaired in the absence of PAFAH1B3. These findings sup-

ported the fact that PAFAH1B3 expression was positively 

correlated with cervical lymph node metastasis of HSCC. 

PAFAH1B3 can modulate the reelin pathway by binding 

specifically to the reelin receptor (very-low-density lipopro-

tein receptor), and then compete for receptor occupancy.30 
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Reduced expression of reelin is observed in many tumors,37 

and knockdown of reelin, as well as of its receptors in a 

pancreatic cancer cell line, promotes cell migration and 

colony formation.38 As mentioned earlier, PAFAH1B3 serves 

as a deacetylase in PAF signaling pathways, and PAF can 

enhance MMP-2 production in vascular smooth muscle cells 

via the β-arrestin2-dependent activation of ERK signaling 

pathways.39 Considering that emergence of lymph node 

metastasis in the neck is the most mortal aspect of HSCC, 

understanding the underlying mechanisms might provide 

new strategy to ameliorate metastasis.

Projecting forward, we would like to discuss the future 

therapeutic prospect of PAFAH1B3 in HSCC. Specific 

inhibitor of PAFAH1B3 does exist, which can impair cancer 

cell survival in neuroblastoma, prostate cancer, and breast 

cancer cells.26,40 Moreover, the combination of PAFAH1B3 

inhibition with TKI therapy is suggested to possibly this be 

efficacious in BCR-ABL1+ BCP-ALL.32 Collectively, these 

evidence strengthens the potential of PAFAH1B3 as anti-

cancer target once further investigation has been conducted 

to explore the efficiency of PAFAH1B3 inhibitors in HSCC.

Nevertheless, there are several limitations in our study. 

First, the in vitro assays were only performed in FaDu cells, 

which is the only HSCC cell line available in China for 

now. Second, this being a single-center study, the clinical 

value of PAFAH1B3 was investigated in a relatively small 

patient sample. Thus, large multicenter studies including 

large cohorts of HSCC patients are warranted to study the 

prognosis of HSCC. Finally, the underlying mechanism of 

PAFAH1B3 in HSCC has not been clarified in this study. 

Therefore, we will validate these findings and expand our 

investigation by including additional HSCC cell lines in 

the future.

Conclusion
Overall, our study suggests that PAFAH1B3 is overly 

expressed in HSCC tumor tissues, and that its overexpres-

sion is correlated with poor prognosis and cervical lymph 

node metastasis and advanced clinical stage. Furthermore, 

loss-of-function experiments demonstrate that PAFAH1B3 

knockdown suppresses cell proliferation and aggressiveness 

in FaDu cells. Therefore, inhibiting PAFAH1B3 might serve 

as a novel therapeutic strategy for patients with HSCC.
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