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FADD knockout enhances the sensitivity of A549 cells to etoposide
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Abstract: We aimed to explore the involvement of Fas-associated death domain protein (FADD) in the inhibitory
effects of etoposide (VP16) on the proliferation, migration, and apoptosis of A549 non-small cell lung cancer
(NSCLC) cells. FADD knockout (KO) and control A549 cells were constructed using the CRISPR/Cas9 system. The
cell counting kit-8 (CCK-8) assay, the scratch wounding assay, and the Annexin V/PI staining-based flow cytometry
were used to assess the effect of FADD KO on viability, migration, and apoptosis of A549 cells with or without
the presence of etoposide, respectively. The expression pattern of several proteins involved in proliferation [raf

proto-oncogene serine/threonine-protein kinase (c-Raf) and extracellular signal-regulated kinase of phosphorylation
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(p-ERK)], apoptosis [B-cell lymphoma 2 (BCL2), cleaved cysteinyl aspartate specific proteinase 3 (cleaved-caspase-3),

and cleaved-caspase-9] and migration [matrix metalloproteinase 2 (MMP2)] was detected by Western blot. We

found that FADD KO attenuated proliferation and migration of A549 cells. Consistently, we demonstrated that

FADD KO enhanced etoposide-mediated inhibition of proliferation and migration in A549 cells. We further demon-

strated that FADD KO obviously enhanced etoposide-mediated apoptosis in A549 cells. For mechanism explora-

tion, we found that etoposide sensitivity enhanced by FADD KO may be partly explained by reduced expression of
c-Raf, p-ERK, MMP2, and increased cleavage of caspase-3 and -9. Combined with the Kaplan-Meier (KM) survival
curve analysis obtained from the GEPIA database, it is preliminarily judged that patients with high FADD gene

levels in lung adenocarcinoma have a poor prognosis. Our study suggests that FADD can be used as a potential

biomarker for the treatment of lung adenocarcinoma, providing a personalized treatment plan for the treatment of

lung adenocarcinoma.
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Table 1 The sgRNA primer sequences of Fas-associated death

domain protein (FADD) gene

Primer name Primer sequence (5'-3")

Sequence sgRNA-FO TTCCTATGCCTCGGGCGCGT

Sequence sgRNA-RD ACGCGCCCGAGGCATAGGAA
Sequence sgRNA-F@) GCGTCGACGACTTCGAGGCG
Sequence sgRNA-R@) CGCCTCGAAGTCGTCGACGC
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Jf, DLEEFL 9% 10° AN 1) 4H i & 42 P 21 96 FLAR H . 4H g
T B i B 85 57K, 23 Sl N 10,2050 #1100 pg mL!
WA, AR E 6 MR AL, FAWE R EA R 1
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Figure 1 The association between FADD expression and overall

survival in patients with lung adenocarcinoma (LUAD). P < 0.001,
high-FADD expression group vs low-FADD expression group.
TPM: Transcripts per kilobase of exon model per million mapped

reads
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Figure2 The effect of FADD knockout (KO) on viability, apoptosis
and migration of A549 cells. A: Knockout efficiency was validated
by Western blot; B: Comparison of morphology between FADD
KO A549 cells and control; C: The effect of FADD knockout on
viability of A549 cells was detected by the cell counting kit-8
(CCK-8) assay; D: The effect of FADD knockout on apoptosis of
A549 cells was detected using Annexin V/PI staining; E: The
effect of FADD knockout on migration of A549 cells was detected
using the scratch wounding assay; F: Quantitative results of (D);
G: Quantitative results of (E). x £s, n = 3. "P < 0.05, P < 0.01,
P <0.000 1. ns: No significance. Scale bar = 100 um
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Figure 3 The effects of FADD knockout on etoposide (VP16)-
induced apoptosis in A549 cells. A: Comparison in viability between
FADD KO and control A549 cells stimulated with VP16 at indicated
concentrations for 24 h; B: Comparison in sensitivity to VP16-
mediated apoptosis between FADD KO and control A549 cells; C:
Quantitative results of (B). x £ s, n=3. 'P<0.05, "P<0.01, "P<
0.001
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Figure 4 The role of FADD in regulating VP16-attenuated migra-
tion in A549 cells. A: FADD KO and control A549 cells were treated
with VP16 at indicated concentrations for 24 h, and then cell
migration was detected and compared using the scratch wounding
assay; B: Quantitative results of (A). In the presence of VP16, the
migration rate of FADD KO A549 cells has a smaller slope than
that of control A549 cells. K., 0 voaseo = 0220 3, K\ rsao =
-0.124 1; C: Quantitative results of (A). Intra-group comparison of
control A549 groups and FADD KO A549 group. x £s,n=3. P <

0.05, "P<0.01, ""P<0.001. Scale bar = 100 pm
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Figure 5 The role of FADD in regulating the apoptotic pathways
activated by VP16 treatment. A: FADD KO and control A549 cells
were stimulated with VP16 at indicated concentrations for 24 h,
and then the expression level of B-cell lymphoma 2 (BCL2),
cleaved cysteinyl aspartate specific proteinase 9 (cleaved-caspase-
9), and cleaved-caspase-3 was detected by Western blot; B-D:
Quantification data normalized to f-actin. x + s, n = 3. "P < 0.05,
"P<0.01,"P<0.001, ""P <0.000
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Figure 6 The role of FADD in regulating raf proto-oncogene
serine/threonine-protein kinase (c-Raf) and extracellular signal-
regulated kinase of phosphorylation (p-ERK) expression with the
presence of VP16. A: FADD KO and control A549 cells were
stimulated with VP16 at indicated concentrations for 24 h, and
then the expression level of c-Raf and p-ERK was detected by
Western blot; B, C: Quantification data normalized to S-actin. x £
s,n=3."P<0.05,"P<0.01,""P<0.001, ""P<0.000 1
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Figure 7 The role of FADD in regulating matrix metalloproteinase
2 (MMP2) expression with the presence of VP16. A: FADD KO
and control A549 cells were stimulated with VP16 at indicated
concentrations for 24 h, and then the expression level of MMP2
was detected by Western blot; B: Quantification data normalized to
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