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In this study, we examined the influence of extracellular bioactive factors
derived from the culture supernatant of wildtype NIH/3T3 cells on the migratory and proliferative
capacities of primary cilium-deficient NIH/3T3-Kif3a-KO cells after wounding. The factors derived
from the culture supernatant of wildtype NIH/3T3 cells increased the rate of cell
migration/proliferation in target cells compared to the factors derived from the culture supernatant

of primary cilium-deficient NIH/3T3-Kif3a-KO cells. Additionally, through omics analysis of the
supernatants, we identified a specific molecular constituent exhibiting elevated concentrations in
the culture supernatant of primary cilium-deficient cells. These findings suggest that fibroblasts
regulate the cellular migration/ proliferation process in primary cilium-deficient target cells by
humoral bioactive factors in a primary cilium-dependent manner.
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1. WFZEBRAAE S D5

The primary cilium, a microtubule-based, hair-like protrusion on the cell surface in
mammalian organisms, functions as a sensory organelle enabling cells to sense and
respond to their environment. It assumes a pivotal role in the regulation of diverse cellular
processes, including cell proliferation, differentiation, and developmental pathways.
Notably, perturbations in primary cilium structure and functionality are associated with a
spectrum of clinical disorders termed ciliopathies, encompassing a wide array of

pathological manifestations.

2. WFEDO BB

While significant advances have been made in elucidating the cell-intrinsic determinants
of cilia-deficient cells in ciliopathies, the contribution of cell-extrinsic factors from cilia-
deficient cells to these pathologies remains a relatively unexplored domain. The purpose

of this study is to explore the cell extrinsic factors associated with ciliopathies.

3. WHROITIE

To confirm if the previous phenomenon we discovered about Increase in migration rates
of target cells after wildtype derived-conditioned medium treatment is primary cilium
dependent, another primary cilium defective cell line was made by knockout of Dync2hl
gene through CRISPR gene editing. Scratch wound assay experiments were done to
confirm the results obtained in Kif3a-KO cells. Next, to identify the conditioned medium
components behind this effect, conditioned medium was fractionated into extracellular

vesicle and supernatant fractions. Then, target cells were treated with these fractions.

We also screened for broader changes in gene expression and cellular pathways in
response to supernatant treatment. The NIH/3T3-Kif34-KO cells were exposed to
supernatant derived from wild-type cells. Following exposure to supernatant, total RNA

was extracted for transcriptomics analysis.

Finally, to identify the humoral factor present in the supernatant, which is responsible for
this effect, omics analysis was performed on the supernatants derived from wildtype,
Kif3a-KO and dync2h1-KO cells. The identified molecule was confirmed through rescue

experiments.
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Previously we detected the increase in cell migration in target cells treated with

conditioned medium derived from wildtype NIH/3T3 cells compared to primary cilium

deficient NIH/3T3 Kif3a-KO cells. 4 B
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Next, we checked which fraction of the conditioned medium is responsible for this
increase and found out that supernatant fraction obtained after separating the EVs showed
maximum increase in the cell migration compared to EVs fraction and like control that is

conditioned medium derived from wildtype cells (Fig 1B).
To screen for broader changes in gene expression and cellular pathways in response to

supernatant fraction, transcriptomics analysis of the target cells after treatment with the

supernatant fractions was done. Gene expression changes to cell migration were observed
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compared to Kif3a-KO cells derived supernatant (Fig 2).



Next, to identify which biomolecules in the wildtype derived supernatant are causing the

increase in migration rate in target cells we
performed the omics analysis of the supernatant
fractions from the NIH/3T3 cells, Kif3a-KO cells and
DynC2h1-KO cells. We identified molecule X which
expression was decreased in both Kif3a-KO cells and
DynC2h1-KO cells derived supernatant compared to
NIH/3T3-derived supernatant. To confirm if the
molecule X is responsible for increase in cell
migration rates in target cells, we performed rescue
experiments where the target cells were treated with

the Kif3a-KO derived supernatant supplemented with
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Fig 3. Molecule X present in the
wildtype derived supernatant
increases the rate of migration in

target cells.

molecule X. After treatment, the rate of cell migration was similar to that of wildtype

control (Fig 3).

These findings suggest that fibroblasts regulate the cellular migration/ proliferation

process in primary cilium-deficient target cells by humoral bioactive factors in a primary

cilium-dependent manner.
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