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E4F1 is essential for epidermal stem cell maintenance and skin homeostasis



Abstract

Growing evidences suggest that the multifunctional protein E4F1 is involved in
signalling pathways that play essential roles during normal development and
tumorigenesis. Here, we have generated E4F1 conditional knock-out mice to address
E4F1 functions in vivo in newborn and adult skin. E4F[ inactivation in the entire skin or
in the basal compartment of the epidermis induces skin homeostasis defects, as
evidenced by transient hyperplasia in the interfollicular epithelium and alteration of
keratinocyte differentiation, followed by loss of cellularity in the epidermis and severe
skin ulcerations. E4F1 depletion alters Epidermal Stem Cells (ESC) clonogenic activity
ex vivo and ends in exhaustion of the ESC pool in vivo, indicating that the lesions
observed in the E4F1 mutant skin result, at least partly, from cell autonomous
alterations in ESC maintenance. Clonogenic potential of E4F1 KO ESC is rescued by
Bmil over-expression or by Ink4a/Arf or pS3 depletion. Skin phenotype of E4FI KO
mice is also delayed in animals with Ink4a/Arf and E4F1 compound gene deficiencies.
Our data identify a novel regulatory axis essential for ESC-dependent skin homeostasis

implicating E4F1 and the Bmil-Arf-p53 pathway.
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Results:

Inactivation of E4FI induces transient hyperplasia in the epidermis followed by

permanent loss of epidermal cells and severe skin ulcerations.
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Down regulation of the Bmil-Ink4a/Arf-p53 axis partly rescues ESC-clonogenic

potential and skin lesions of E4F1 KO.
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Material and Methods:
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Figure legends:

Figure 1. E4F1 inactivation triggers transient hyperplasia of the epidermis followed by

permanent loss of epidermal cells and severe skin ulcerations.
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Figure 2. E4F1 inactivation results in expansion of the basal cells compartment of the
epidermis and in abnormal keratinocyte differentiation in vivo. E4F1
o
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Figure 3. E4F1 inactivation results in epidermal stem cells exhaustion in vivo and ex
vivo.
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Figure 4. Deletion of the Ink4a/Arf locus partially rescues E4F1 KO skin defects in vivo

and ex vivo. Ink4a Arf

RERT; Ink4a/Arf”~  E4F1 ; RERT: Ink4a/Arf™"

RERT; Inkda/Arf™" E4F1

INK4a/ARF”"

E4F] E4F 17 - RERT: INK4a/ARF""

E4F1 ; K5-Cre

E4F1

E4F1
; RERT: Inkd4a/Arf"

E4F1"*: RERT:

Figure 5. Down-regulation of the Bmil-Arf-pS3 axis rescues E4F1 KO ESC defects.
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Fig2 Lacroix et al
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Fig3 Lacroix et al
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Fig4 Lacroix et al
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Figb Lacroix et al
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Supplementary informations: Lacroix M, Caramel J et al.

Supplementary Materials & methods

Generation of E4FI17" mice
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Retroviral and lentiviral particles productions and infections



Legends of Supplementary figures.
Figure S1. Generation and validation of E4FI conditional knock-out mice.
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Figure S2. E4F1 inactivation results in hyperproliferation of epidermal cells.
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Figure S3. E4F1 inactivation results in skin autonomous effects in the RERT model.

E4F1™°- RERT  E4F1” : RERT

E4F1

Figure S4. E4F1 inactivation results in expansion of the basal cells compartment of the
epidermis and in abnormal Kkeratinocyte differentiation. E4F1
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Figure S5. E4F1 inactivation does not enhance the short term proliferation of primary
keratinocytes in culture. E4F1 in vitro
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Figure S6. E4F1 inactivation results in loss of KeratinlS stem cell marker expression.
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Figure S7. E4F1 inactivation triggers hyperproliferation of LRC.
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Figure S8. E4F1 inactivation alters wound healing.
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Figure S3 Lacroix et al
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Figure S6 Lacroix et al
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Figure S7 Lacroix et al
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