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About ATAD3A: The ATPase family AAA-domain containing

protein 3A (ATAD3A), a nuclear-encoded mitochondrial enzyme,

controls a broad spectrum of physiological and pathological

responses with functions implicated in mitochondrial dynamics,

nucleoid organization, signaling transduction, and cholesterol

metabolism. Increasing evidence suggests that ATAD3A is

engaged in cancer development, progression, and treatment

responses.

About head and neck squamous cell carcinomas (HNSCC):

HNSCC represents the sixth most common malignancy

worldwide, with approximately 500,000 new cases diagnosed each

year and remains one of the leading causes of cancer-related death.

Survival of HNSCC patients on late-stage has not markedly

improved over the past two decades due to a lack of effective

anticancer regimens against tumor promotion pathways. As such,

there is a great need to identify novel therapeutic targets to

develop better anti-HNSCC strategies.

About 3D: Unlike 2D environments, 3D cell cultures allow cells

to grow or interact with their surroundings in all dimensions,

which have the great potential to bridge the gap between in vitro

and in vivo assays.

ATAD3A knockout cells were generated using a CRISPR-Cas9

methodology. Cancer cell growth was assessed by MTT, colony

formation, soft agar, and 3D culture. Protein levels were examined

by Western blotting. For 3D cell cultures, cells were seeded into

the SeedEZ scaffold supplied with the complete medium,

followed by DAPI/Phalloidin double staining and imaging under a

fluoresce microscope.

Loss of ATAD3A expression inhibits HNSCC cell growth as

evidenced by reduced cell proliferation in 2D and 3D cultures

and decreased the ability of colony formation and anchorage-

independent growth in soft agar.

Figure 1. Knockout of ATAD3A in HN12 cells by CRISPR-

CAS9. (A) Diagram depicts that the nuclease hCas9 recruited by

a sgRNA specifically recognizing a region spanning the ATAD3A

codon (sgATAD3A) cleaves the ATAD3A gene. The vertical

arrow shows the cleavage site. (B) The ATAD3A knockout clones

derived from the sgATAD3A-targeting HN12 cells screened by

Western blotting.

Figure 2. Knockout of ATAD3A inhibits HN12 cell growth in

2D culture. (A) The effect of ATAD3A knockout (#1 and #5) on

cell proliferation on day 3. (B) The effect of ATAD3A knockout

on cell colony formation within 3 weeks. (C) The effect of

ATAD3A knockout on soft agar cell growth on day 14.

Figure 3. Knockout of ATAD3A inhibits HN12 cell growth in

3D cultures. The effect of ATAD3A knockout (#1 and #5) on 3D

cell growth on day 14. Scale=100 µm.
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