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Figure 28: ANp63 mutant mice exhibit epidermal abnormalities and defects in terminal

differentiation

A-B’) Immunofluorescence (IF) or immunohistochemistry (IHC) of skin from day E18.5
embryos of the indicated genotypes. Antibodies used are as follows: (A-D) keratin 5 (K5), (E-
H) keratin 10 (K10), (I-L) keratin 1 (K1), (M-P) filaggrin (Fila), (Q-T) keratin 14 (K14)
(green) and K10 (red), (U-X) keratin 8 (K8), and (Y-B’) keratin 18 (K18). DAPI was used as
a counterstain for IF and hematoxylin was used for IHC. Magnification 400X. Black
arrowheads indicate examples of K8 positive cells in the basal layer (U). White arrowheads
indicate examples of K18 positive cells in the basal layer (Y). Yellow arrows indicate
examples of K8 or K18 positive cells in the spinous layer (V, W, Z, & A’). C’-H’) Double
immunofluorescence using skin from E18.5 day embryos of the indicated genotypes.
Magnification 400X. Asterisks indicate statistical significance, (p<0.001). The dashed lines
denote the dermal/epidermal interface.
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4.2.4. Loss of ANp63 results in hyperproliferation of the epidermis

The presence of an expanded epidermis in ANp63 mutant mice suggested that cells
within this tissue are hyperproliferative. To determine whether there was an over proliferation
of epidermal cells in the skin of ANp63 *" and ANp63 *~ embryos, we injected pregnant ANp63

+/-

* female mice carrying wild-type, ANp63 ™ and ANp63 "'embryos with bromodeoxyuridine
(BrdU) to mark cells in S-phase of the cell cycle. By performing double immunofluorescence
for BrdU and K5 (Figures 29A-C) or BrdU and K10 (Figures 29D-F), we found that the skin
of E18.5 dpc ANp63 ™" and 4Np63 ™ embryos have hyperproliferative and expanded basal and
spinous layers as evidenced by the simultaneous expression of K5 and BrdU (Figures 29G)

and K10 and BrdU (Figures 29H), respectively.
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Figure 29: Loss of ANp63 results in hyperproliferation of the epidermis

A-F) Immunofluorescence staining for anti-keratin 5, keratin 10 and bromodeoxyuridine.
Antibodies used are as follows: (A-C) keratin 5 (K5, red) and bromodeoxyuridine (BrdU,
green) and (D-F) keratin 10 (K10) (red) and bromodeoxyuridine (BrdU, green). DAPI was
used as a counterstain. A-C) White arrowheads indicate examples of BrdU positive cells in the
basal layer. E&F) Yellow arrows indicate examples of BrdU positive cells in the K10
expressing spinous layer G) Percentage of K5 positive cells expressing BrdU. H) Percentage
of K10 positive cells expressing BrdU. Asterisks indicate statistical significance, (p<0.001).
The dashed lines denote the dermal/epidermal interface.
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4.2.5. ANp63 deficient epidermal cells can self-renew

Due to presence of an expanded basal layer and the expression of K8 and K18, which
are one of the earliest embryonic genes expressed in both mouse ES cells and human ES cells,
we investigated whether these cells can self-renew. ANp63"" (wild-type) and ANp634/4
(4Np63 deficient) epidermal cells were serially passaged and stained with rhodamine B to
score for the morphology of epidermal clones (Figure 30A). We scored for the shape, size,
and number of clones formed by each genotype. Large, round clones are indicative of a more
stem-like morphology. Indeed, the number of large, round clones was greater in ANp63
deficient epidermal cells. To quantify the proliferative capacity of these clones, we labeled
wild-type and ANp63 " clones with BrdU after serial passaging (passages 1 through 5). We
then performed double immunofluorescence using anti-BrdU and anti-K5 antibodies (Figure
30B). Colonies of wild-type epidermal cells were initially proliferative (passage 1) but by
passage 5 greater than 75% of these colonies incorporated very little BrdU (Figures 30B &
C), indicating an inability to self-renew beyond passage 5. In contrast, colonies derived from
ANp634/4 epidermal cells incorporated high levels of BrdU even at passage 5 (Figures 30B &
C), indicating the ability to self-renew.
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Figure 30: ANp63 deficient epidermal cells can self-renew

A) Epidermal colonies from wild-type and ANp63 deficient epidermal cells (4/4) cultured on
J2 3T3 feeder layers and stained with rhodamine B. Passages 1 (P1), 3 (P3), and 5 (P5) are
shown. B) Immunostaining for BrdU (green) and K5 (red) in passage 3 and 5 wild-type
(UNp63"™) and ANp63 A/4 epidermal cells. DAPI (blue) was used as a counterstain. White bar
indicates 100 um. C) Quantification of BrdU incorporation in colonies after 8 days in culture.
Passages 1, 3, and 5 are shown. Experiments performed in triplicate. Asterisks indicate
statistical significance (p-value <0.001).

119



4.2.6. ANp63 deficient epidermal cells express high levels of factors associated with

induced pluripotency

Based on the remarkable ability of the ANp63 " and ANp634/4 cells to proliferate over
several serial passages and also based on the stem cell like morphology, we performed
immunofluorescence staining for Oct-4, Nanog and stage specific embryonic antigen 1(SSEA-
1). Indeed we found that ANp63 7 epidermal cells express Oct-4, Nanog and SSEA 1 at levels
comparable to mouse induced pluripotent stem cells (miPSY®™) generated by introduction of
the Yamanaka factors while wild-type keratinocytes (WT-KC) do not express these markers
(Figure 31). These data indicate that ANp63 - epidermal cells express factors associated with

induced pluripotency.
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Figure 31: ANp63 deficient epidermal cells express high levels of factors associated with

induced pluripotency

Immunofluorescence (IF) performed with the indicated antibodies on mouse iPS cells
(iPSY®™), ANp63 - epidermal cells, or wild-type keratinocytes (WT-KC) using the indicated
antibodies. DAPI (blue) was used as a counterstain. Magnification 400X. Experiments were
done in triplicate.
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4.2.7. DGCRS expression is low in ANp63 mutant cells and ANp63 " epidermis

Previously we have shown that TAp63 transcriptionally regulates Dicer, which is a
critical regulator of the microRNA biogenesis pathway. To investigate whether 4Np63 too
plays a role in the regulation of the microRNA biogenesis pathway, we determined the mRNA
levels of the three main important proteins in the microRNA pathway, Drosha, DGCR8 and
Dicer (Figure 32A). We found DGCRS8 level was specifically downregulated in the ANp63 -
epidermal cells compared to wild-type keratinocytes (Figure 32A-B). Interestingly we found
the expression of DGCRS to be unaffected in the TAp63 ™ epidermal cells (Figure 32B).

We went on to test whether the epidermis from the 4Np63 ” embryos demonstrate a
lack of DGCR8 protein expression. We performed immunostaining for DGCR8 in the
epidermal tissue of the ANp63 " and wild-type embryos and found the expression of DGCR8
to be absent in the epidermis of 4Np63 ™ embryos (Figure 32C). In the wild-type embryos

DGCRS8 expression was high in the basal layer of the epidermis and in the hair follicles.

gRT-PCR and western blot analysis with anti ANp63 or DGCR8 antibody with RNA
and protein lysates from wild-type, ANp63 *" and 4ANp63 ™ epidermal cells showed low
expression level of 4Np63 and DGCRS in the ANp63 ™" and ANp63 " cells (Figure 32D-F).
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