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ABSTRACT

Myosin Vb (Myo5b) is an unconventional myosin invedl in the actin-dependent transport
and tethering of intracellular organelles. In tipgdermis, granular keratinocytes accumulate
cytoplasmic lamellar bodies (LB), secretory vesidleleased at the junction with the stratum
corneum which participate actively in the maintareaf the epidermal barrier. We have
previously demonstrated that LB biogenesis is adieti by the Rablla GTPase, known for
its ability to recruit the Myo5b motor. In order beetter characterize the molecular pathway
that controls LB trafficking, we analyzed the rolieF-actin and Myo5b in the epidermis. We
demonstrated that LB distribution in granular kie@atytes was dependent on a dynamic F-
actin cytoskeleton. Myo5b was shown to be highlpresgsed in granular keratinocytes and
associated with corneodesmosin-loaded LB. In rdcocted human epidermis, Myo5b
silencing led to epidermal barrier defects assediatith structural alterations of the stratum
corneum and a reduced pool of LB showing signsisirdered maturation. Myo5b depletion
also disturbed the expression and distributionathki.B cargoes and junctional components
such as claudin-1, which demonstrates its actionbotn LB trafficking and junctional
complex composition. Altogether, our data reveal ¢éssential role of Myo5b in maintaining

the epidermal barrier integrity.



INTRODUCTION

In the epidermis, the outermost living cell laygicomposed of highly differentiated granular
keratinocytes which play a crucial role in the ni@mance of the epidermal barrier (Elias et
al., 1998, Madison, 2003). First, granular keratiytes have the capacity to assemble tight
junction (TJ) complexes, essential for regulatihg transit of small molecules across the
epithelium (Brandner, 2016). Second, they are sagreells containing cytoplasmic vesicles
called lamellar bodies (LB) (Feingold, 2007; Sctaraind Muller, 1991). LB contain lipid
precursors and lipid-modifying enzymes, structprateins such as corneodesmosin (CDSN),
proteases such as kallikreins (KLK), anti-bactepaptides, etc. All these components are
intended to be released by exocytosis in ordetltthé intercorneocyte spaces of the stratum

corneum (SC).

In a previous report, we demonstrated that the driegis of LB is regulated by Rablla,
which belongs to the guanosine triphosphate hydeo(&TPase) Rab family (Reynier et al.,
2016). In three-dimensionat vitro reconstructed human epidermis (RHE), Rabl1a silgnc
generated epidermal barrier defects due to an meghdiB pool and drastic changes in the
composition of the SC. In skin granular keratinesytvhere it is particularly abundant and
detected on the surface of LB, Rablla is belieweaantrol the biogenesis of pre-LB
emerging from the Trans Golgi Network (TGN) and ungig along a secretory pathway.
However, the molecular cascade that leads to LB®reis at the apical plasma membrane of

granular keratinocytes remains to be fully chanmsote.

Rablla effectors have been clearly identified inous cell types and tissues: most of them
are elements of the trafficking machinery (Halealgt2002; Cullinane et al., 2010; Roland et
al., 2011; Welz et al., 2014; Gruber et al., 201@)polarized epithelial cells such as small
intestine enterocytes (Sobajima et al., 2014) addér epithelium umbrella cells (Wankel et

al., 2016), the partnership between Rablla anddtir-based motor myosin 5b (Myo5b)



plays a crucial role in the regulation of apicalfficking. Mutations in thé'YO5B gene cause
a very severe intestinal disorder with life threatg diarrhea (Muller et al., 2008; Ruemmele
et al., 2010) called Microvillus Inclusion Disea@aVID; OMIM #251850). Furthermore, a
number of studies have revealed that exocytosiseofetory vesicles requires an active F-
actin cytoskeleton in multiple subcellular compaetits, beyond the TGN exit sites (Guttierez
and Villanueva, 2018). First, F-actin fibers maygiement microtubules as long distance
tracks, facilitating vesicle motility towards thertcal sites (Schuh, 2011; Pylypenko et al.,
2016). Second, cortical actin at the cell periphglgys a scaffolding role for the exocytic
machinery and its regulators. Third, F-actin asta @riving force during the exocytic process

at the plasma membrane.

In this study, in order to decipher the moleculasib of trafficking pathways that control the
epidermal barrier, we analyzed the importance efRkactin cytoskeleton and the molecular
motor Myo5b, in the epidermis. Disruption of theaétin cytoskeleton by drug treatment was
shown to modify LB distribution in the cytoplasm gfanular keratinocytes. In normal
epidermis, Myo5b could associate with corneodesmiasided structures which are likely to
be LB. In RHE, Myo5b silencing induced severe difet the SC, decreased LB density and
modified the expression of LB cargoes and juncliammmponents. From these results, we
hypothesize that the molecular motor Myo5b regsl&ectin-dependent vesicular trafficking

which ultimately controls the epidermal barrier.



RESULTS

L B distribution is dependent on the F-actin cytoskeleton in granular ker atinocytes

In order to study the molecular basis of LB trddiig in the epidermis, we first investigated
the importance of the F-actin cytoskeleton throlaghunculin treatment, a drug that affects
actin polymerization. On tissue sections from dinegited RHE, the LB cargoes CDSN and
KLK7 were less concentrated on the apical siderafglar keratinocytes and showed a more
dispersed distribution in the cytoplasm comparecotarol RHE (Figure 1a). These data were
strengthened by whole-mount imaging of RHE whicbssantially improved the detection
and 3D analysis of fluorescent signals, i.e. aatid CDSN. The images presented in Figure
1b are Z sections of flattened granular keratinegyi(Yokouchi et al., 2016) and
corresponding videos are shown in supplementaryemaht The CDSN LB marker was
present in the whole cell body including the celbes in control conditions, when it was
more localized in the cell center, on larger putectstructures, after latrunculin treatment
(highlighted in boxes 1-4, Figure 1c). This suggdkiat a dynamic F-actin cytoskeleton is
important for LB positioning in granular keratindeg. A possibility is that an actin-based

motor might control LB trafficking.

Actin-based Myo5b is associated with LB markersin granular keratinocytes

It has been previously shown that after TGN ex8,darry the Rablla GTPase known for its
regulatory role in vesicular trafficking (Reynier &., 2016; Ishida-Yamamoto et al., 2018).
Among Rablla effectors, one of the most frequergported is the actin-based molecular
motor, Myo5b. The expression #iYO5B mRNA was analyzed in distinct keratinocyte
populations separated as previously described hylz&oet al.,, 2007. The ratio between

granular and basal cells was 23.63 + 12.26 indigadin increasing expression gradient along



with keratinocyte differentiation. Such a gradievdas not found for another member of the
Myo5 family displaying Rabl1a binding capacitid®yO5A (MRNA ratio of 1.37 £ 0.03). On
epidermal sections, the Myo5b protein showed angtiwavy signal at the apical side of
granular keratinocytes, a signal which is remim$écef Rablla, when Myo5a was
homogenously present in the entire epidermis (lBgula and Sle). In these cell layers,
Myo5b and Rablla could be found in the same sulbaelcompartment (Figure S1b).
Moreover, Myo5b expression in RHE was reduced aRablla silencing, when Myo5a
expression was not affected (Figure Slc, d, e)ogkither, these results highlight the

possibility of a Rablla-Myo5b partnership in théopyasm of granular keratinocytes.

Thereafter, we examined the distribution of MyoSlbng with LB markers in native
epidermis. In the outermost granular cell layergpbb partially co-localized with CDSN as
well as KLK7 (Figure 2a). By using super-resoluticonfocal microscopy (STED), Myo5b
and CDSN signals were more specifically analyzed rvealed co-localization on punctate
structures with a diameter of 100 to 140 nm (sdarged boxes 1 and 2 in Figures 2b and
2¢). When the diameter of the co-labelled structuvas calculated on a larger picture (Figure
2b, Merge), it was evaluated at 108 + 58 nm, wisctotally consistent with the known size
of LB. The Pearson’s coefficient of the two fluohoomes was evaluated as r=0.708, which
revealed a significant co-localization between Myathd CDSN. These data suggest that
Myo5b may associate with cytoplasmic structurescivtun the basis of their size as well as
CDSN labelling are likely to be LB. This associatimay be dependent on a molecular

recruitment by the Rablla GTPase.

Mvyo5b silencing induces functional and structural defectsin the epidermis

In order to analyze the functional relevance of Blyon the epidermis, we performed RNA

interference in RHE. Two shRNA that specificallyget the MYOS5B mRNA induced a
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consistent inhibition oMYO5B expression compared to the non-targeting shRNArabn
(ShCTRL): 76 + 15% for sSMYO5B1 and 48 + 8% for MYO5B2 (Figure S2a). In the same
RHE, the expression &fiYO5A was slightly decreased byMNO5B2 but almost not affected
by sitMYO5BL1. The silencing effect of the BNAs was confirmed at the protein level (Figure

S2b ans S2c).

After hematoxylin-eosin staining, Myo5b-depleted RMere reproducibly thinner than the
controls with a more compact SC, but maintainedrmrmal structure of stratified epithelium,
which indicates that keratinocyte differentiatiozcorred quite normally (Figure 3a). We then
investigated the consequences of Myo5b depletiotheriunctional properties of RHE. First,
as a global indicator of barrier tissue integridyo5b-silenced RHE showed decreased trans-
epithelial electric resistance (TEER) compared datwls (Figure 3b). Second, in a trans-
epidermal water loss (TEWL) assay, Myo5b-depletétERIemonstrated higher inside-out
permeability compared to controls (Figure 3c). @hin a Lucifer Yellow assay, outside-in
permeability was higher after Myo5b silencing aht twas most striking with $hYO5B1
(Figure 3d). Altogether, these functional assayggsst that Myo5b depletion impairs the

barrier function of the epidermis.

These functional data are consistent with substhmiiterations of the SC observed by
transmission electron microscopy (TEM), after Myad&tencing. As shown in Figure 4a,
corneocytes were tightly packed, inter-corneocypaces had almost disappeared and
corneocyte matrices were filled with a heterogesematerial that could be remnants of
keratinocyte organelles. We performed a quantgabwochemical analysis of major lipids
present in the SC, i.e. cholesterol and variousedypf ceramides, including the-acyl
ceramides (EOS and EOP) with long carbon chairtsatteaessential for lamella organization.
All the types of lipids tested were substantialgcabased in the SC after Myo8lepletion

(Figure 4b). Since most of the SC lipids are mdiaed from lipid precursors transported by



LB, we analyzed the LB pool after Myo5b silencimg.representative electron micrographs
shown in Figure 4c, LB (white arrows) were fewethe cytoplasm of granular keratinocytes
compared to control RHE. This difference was coméid by quantification of LB in a larger
series of images where LB density was 0.71 + 0.B7uin® in Myo5b-depleted granular
keratinocytes, versus 1.18 + 0.48 UBfF in control cells (Figure 4d, upper panel). When LB
guantification was restricted to an apical bandranular keratinocytes 1 and 2, as described
in supplementary Figure S3, the difference betwben2 groups was even more significant:
LB density was 1.74 + 0.43 LBm? after Myo5b depletion, versus 2.88 + 0.92 pf in
control conditions (Figure 4d, lower panel). Moren\t was frequent to find ovoid structures
of the same size as LB but with no lamellar cont@igure 4e). These electron-lucent
abnormal vesicles could be LB which had undergobacamaturation. Altogether, our results
indicate that the actin-based molecular motor Myeégulates the epidermal barrier by
controlling the LB cytoplasmic pool, LB maturaticmong the secretory pathaway and

ultimately, the composition and structure of the SC

Myo5b depletion affectsthe expression of L B markersand cell junction components

For further examination of the functional propest@ Myo5b in the epidermis, we analyzed
the consequences of Myo5b depletion on the exmressid distribution of critical proteins:
(i) LB cargoes such as CDSN and KLK7 and (ii) pmteof junctional complexes such as
desmoglein (DSG), E-cadherin and claudin 1 as gfastesmosomes, adherens junctions and
TJ, respectively. Firstly, once Myo5b was silenc€®SN and KLK7 had a more dispersed
distribution in granular keratinocyte cytoplasmgiie 5a), and the amount of KLK7 protein
detected in a total RHE extract was decreased caup@® a control RHE (Figure 5b).
Therefore, Myo5b depletion reduced the amount ofcBBjoes available in the apical area of

granular keratinocytes, which suggests an impaitnoérLB trafficking. Secondly, Myo5b
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silencing decreased the expression of junctionaleprs with the highest impact on the TJ
component, claudin 1, as shown by western bloffifigure 5c¢) or immunostaining of RHE
sections (Figure 5d). Such a decrease could intpactTJ structure and function, which are

crucial parameters of the epidermal barrier.



DISCUSSION

This work provides evidence that the F-actin cy&dston and Myo5b, an actin-based
molecular motor, control the epidermal barrier bporting stages of vesicular trafficking in
keratinocytes. We have demonstrated that (i) tlaeti cytoskeleton affects LB distribution
in the cytoplasm of granular keratinocytes, (ii) &Y% is associated with CDSN loaded LB,
controls LB trafficking before exocytosis at the fa@ction and finally, (iii) Myo5b regulates

membrane expression of junctional proteins sudhasight junction component, claudin 1.

The importance of Myo5b in granular keratinocytssdirectly related to the previous
demonstration that the Rablla GTPase is esseamtiaBfbiogenesis (Reynier et al., 2016). In
other tissues, Rablla has been reported to reeolgicular motors on endosomal vesicles for
trafficking regulation along microtubules and adfiacks (Welz et al., 2014). In particular,
actin-dependent Myo5b is a major effector of thevacRablla GTPase (Lapierre et al.,
2001; Hales et al., 2002). In mouse oocytes, l@amge motility dependent on the actin tracks
has been described for Rablla positive vesicldsatteaable to recruit Myo5b and actin-
nucleation factors (Schuh, 2011). In our RHE motiehtment with an actin-depolymerizing
drug tended to maintain larger CDSN-bearing stmestuin the nuclear periphery. This
suggests that actin-dependent transport may appltin granular keratinocytes, just after
the TGN exit sites. The flexibility of the actindsd connections between vesicular
compartments may facilitate LB maturation throughbh&nge with endosomal compartments.
The detection of electron-lucent organelles lackargellar content in TEM micrographs of
Myo5b-silenced RHE, suggests that the Myo5b mobseaumotor is crucial for LB maturation.
Such atypical LB have also been described in thdeemis of ARC and ARKID patients
presenting mutations in thdPS33B or VIPAS39 gene encoding two elements of membrane

tethering complexes (Hershkovitz et al., 2008; Rege and Gissen, 2018).
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In addition, this work shows that Myo5b controlgpeession and localization of junctional

proteins such as the tight junction-associateddohad. This is consistent with the decreased
TEER and increased TEWL measured on RHE after Myslglncing. In the epidermis, the

tight junctional complexes are assembled in theujpemate granular keratinocytes, a dynamic
process which is linked to cell differentiation atutnover (Ribsam et al., 2017). Our
hypothesis is that Myo5b participates in targejungctional components through endosomal
trafficking. When Myo5b is depleted, the endosowedicles may be directed towards the

degradation compartment, as previously shown irRidiel 1a study (Reynier et al., 2016).

The MYO5B encoding gene is mutated in MVID, an autosomakssive disease most
frequently characterized by severe diarrhea leattinde-threatening dehydration (Mueller et
al., 2008; Ruemmele et al., 2010). This phenotyge leen recapitulated in cell line models
(Thoeni et al., 2013; Knowles et al., 2014) as veslin KO mice after targeting of the
MYO5B gene (Carton-Garcia et al., 2015; Schneebergak,e2015; Weiss et al., 2016). All
these data demonstrate that in enterocytes, My®alkey molecule for the control of apical
transport that leads to epithelial cell polarityddanction. Despite the ubiquitous expression
of Myo5b, MYO5B gene mutations have a predominant intestinal itpsith rare cases
leading to hepatic cholestasis (Gonzales et all,72@iu et al., 2017). A targeted study
recently performed on a Navajo population of MVIR&tipnts reported lighter defects in
stomach, liver, kidney and pancreas (Schlegel.ef@ll8). These data suggest thB{O5B
mutations may impact many epithelial tissue typéh warying intensities, possibly due to
variable mechanisms of compensation. More spetificthe absence of skin defects in
MVID patients could be due to the action of anotligo5 isoform, such as Myo5a which is

much more expressed in skin tissue than in thel sm@stine (Roland et al., 2009).

In addition to genetic data, a number of biologstaldies have documented the importance of

Myo5b for apical vesicular trafficking in polarizeglls (Roland et al., 2011; Sobajima et al.,
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2014; Thoeni et al., 2013; Wankel et al., 2016)pdmticular, in bladder epithelium umbrella
cells, Myo5b controls the transport of uroplakimt@ning vesicles which emerge from the
TGN and undergo exocytosis in response to bladiiegf(Khandelwal et al. 2008, 2013). In

drosophila photoreceptor cells, Myo5 participatesthie transport of rhodopsin-containing
vesicles, leading to rhabdomere formation (Li et 2007). Therefore, the control of apical
vesicle motility by the Myo5b motor is a preseneblutionary process in polarized cells.
Our data show that this process also applies tapiBal trafficking in polarized epidermal

keratinocytes.

The diversity of the experimental models mentioabdve helped to decipher the molecular
basis of the Myo5b-dependent apical traffickinghpaty between the TGN exit sites and the
exocytic sites. From a proximal Rablla-Myo5b pasiip, these studies identified other
players, among which are the Rab8 (Khandelwal ¢t28l13; Knowles et al., 2014) and
Rab27 GTPases (Wankel et al., 2016), the Myo5a mentd elements of tethering/fusion
complexes (Vogel et al.,, 2015; Knowles et al., 2015 the epidermis, further studies are
necessary to test the relevance of these othefickiaj molecules. Since Myo5b is

considered to be an anchoring/tethering moleculmash as a motion molecule (Roland et
al., 2011), further work is needed to analyzemgpartance for LB docking at the actin-rich

cell cortex.

In conclusion, F-actin and Myo5b control epidermarrier function through their
coordinated action on LB trafficking and membraragéting of junctional elements.
Therefore, along with other epithelia, the ubiqudly expressed Myo5b is shown to have a

noteworthy role in the skin.
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MATERIALSAND METHODS

Antibodies and reagents

The following antibodies were used: rabbit anti-Mio(Sigma-Aldrich, St Louis, MO),
rabbit anti-Myo5a (Novus Bio, Littleton, CO), rablanti-Rablla (USBio, Salem, MA),
mouse anti-Rablla (Invitrogen, Carlsbad, CA), m@argeCDSN (G36.19 mAb, Serre et al.,
1991), goat anti-KLK 6 (R&D systems, MinneapolisNM goat anti-KLK 7 (R&D Systems),
rabbit anti-claudin 1 (Abcam, Cambridge, UK), mows&i E-cadherin (BD Biosciences,
Franklin Lakes, NJ), mouse anti-desmoglein 1/2 (OBG3Progen, Heidelberg, Germany),
mouse anti-actin (Millipore, Darmstadt, Germanyjl anouse anti-GAPDH (6C5 Santa Cruz
Biotech, Dallas, TX). The following secondary aotilies: Alexa Fluor 488 or 555 donkey
anti-rabbit IgG, Alexa Fluor 488 or 555 donkey amthuse IgG, Alexa Fluor 488 or 555
donkey anti-goat IgG and Alexa Fluor 555 conjugatidlloidin (all from Invitrogen) were
used for regular immunofluorescence staining. FIES microscopy, ATTO 594 conjugated
anti-mouse IgG and ATTO 647N anti-rabbit 1IgG wesed (Rockland Immunochemicals,
Limerick, PA). For western blotting, the followirsggcondary antibodies were used: goat anti-
rabbit IgG conjugated to horseradish peroxidaseR}Rwine anti-goat 1gG conjugated to
HRP (Southern Biotech, Birmingham, AL) and goati-ambuse IgG conjugated to HRP

(Bethyl Laboratories, Montgomery, TX). All reagemisre from Sigma Aldrich unless stated.

shRNA lentiviral particles

For RNA silencing in keratinocytes, we used MISSIPINKO.1-puro vector-based lentiviral
particles containing a puromycin resistance gerte aishRNA insert under the human U6
promoter (Sigma Aldrich). The shRNA targeting RR&B11A mRNA sequence was the same
as previously used (Reynier et al., 2016). Two sARNhat target the'YO5B mRNA
sequence (NCBI reference NM_001080467) were te@HdYO5B1 and siMYO5B2). In

some experiments, only BYO5B1 was used and referred to asviMO5B. A shRNA that
13



does not target any known mammalian mMRNA sequerze wged as a negative control

(shCTRL).

Skin samples, keratinocyte populations and RHE

Human abdominal skin samples (from females undetggilastic surgery, without any
history of skin diseases) were obtained from GeimoSkoulouse, France), following written,
informed consent of the donor and as authorizethbyFrench Ministry of Research (#AC-
2017-2897). Normal human Kkeratinocyte populationerew obtained from epidermal
fragments treated with trypsin-EDTA at 4°C and dgated. For RHE, 350,000 normal
human keratinocytes in Epilife medium (Invitrogezgntaining 1.5 mmol/l calcium were
seeded on polycarbonate culture inserts (area6 enf with pores of 0.4m in diameter,
Sigma Aldrich). After 48 h of incubation at 37°Canhumidified atmosphere containing 5%
CQO,, cells were exposed to the air-liquid interfaceg &0pug/ml vitamin C (Sigma Aldrich)
and 10 ng/ml keratinocyte growth factor (KGF, SigAidrich) were added to the medium in
the lower compartment. The medium was renewed e¥elgys during the 12-day culture at
the air-liquid interface (Franckart et al., 201ZnBaries et al., 2014). Experiments were

performed with normal human keratinocytes fromdividuals.

In order to inhibit the dynamics of actin cytoskele RHE were treated for 2h with

Latrunculin A at 0.54M versus vehicle (DMSO).

K eratinocyte transduction

Normal human keratinocytes were cultured in congpleermalife medium (Cellsystems,
Troisdorf, Germany) in a humidified atmosphere aorihg 5% CO2 at 37°C. Keratinocytes
were transduced with lentiviral particles contagnaither S&€TRL, sHRAB11A, shMYO5B1 or
shMYO5B2 at a multiplicity of infection of 5 in the presenof 6 ug/ml of protamine sulfate

(Sigma Aldrich). After 24h of incubation, the cukumedium was replaced with fresh
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medium containing qug/ml of puromycin (Sigma Aldrich) for selection. t&f selection,
when keratinocytes covered at least 70% of thé ff@sa, they were used to produce RHE as

described above.

Statistical analysis

All data are presented as mean + standard devidiitatistical differences were determined

with student tests. The threshold for statistical significan@es set at p<0.05.

Further details are available in Supplementary Kalte
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FIGURE LEGENDS

Figure 1. The dynamics of actin cytoskeleton influences LB distribution in granular

keratinocytes

(@ DMSO or Latrunculin A-treated RHE sections werairgtd with anti-CDSN or anti-
KLK7 antibody. Scale bars = 1jim. r=3. (b) RHE were stained as whole-mount samples
with anti-CDSN (green), phalloidin (Red), and 4‘di@gmidino-2-phenylindole (DAPI, blue).
Images were deconvoluted and analyzed with Imanftsvare. Subsequent Z sections of a
representative granular keratinocyte 2 are predentesert boxes in the bottom panels
correspond to phalloidin staining in deeper Z sediof the RHE (spinous keratinocytes) to

control drug treatment on actin cables. Scale baOsm. (c) Boxes from panel 1b were

enlarged. Scale bar =&n.

Figure 2. Actin-based Myo5b is highly expressed in granular keratinocytes and

associateswith LB

(& Normal human skin sections were analyzed by cahfoucroscopy after staining with
anti-Myo5b, anti-CDSN, anti-KLK7 and anti-KLK6 ahbtidies. The image superposition of
Myo5b/CDSN, Myo5b/KLK7 and Myo5b/KLK6 are shown ihe right panels (Merge) with
4’, 6-diamidino-2-phenylindole (DAPI) used as a leac counterstain (blue). Scale bars = 10
pm. 3. (b) A normal skin section was immunostained with atr@DSN (green) and anti-
Myo5b (red) antibodies. The images were acquire®&BED microscopy and were linearly
deconvolved with the Huygens software. Scale barym. r>3. Enlarged views of boxes 1
and 2 are shownc) Graphs show the signal intensities and the dianmstes of the co-

labelled structures along the lines drawn in higignification boxes 1 and 2.
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Figure 3. Myo5b silencing altersthe epidermal barrier

(@) Sections of sBTRL and siMYO5B1 RHE were stained with hematoxylin-eosin. A
representative experiment is showr3nScale bar = 1@um. (b) The integrity of s&TRL,
shMYO5B1 and shMYO5B2 RHE was assessed by measuring the trans-epithed@atric
resistance (TEER). Data are mean + SEB.rUnpaired Student’s t-test, *** P < 0.00({)
The inside-out epidermal barrier was assessed bgsum@g trans-epidermal water loss
(TEWL) in siCTRL, shMYO5B1 andshMYO5B2 RHE. Data are mean + SD>31 Unpaired
Student’s t-test, *** P < 0.004d) The outside-in epidermal barrier inGHRL, sitMYO5B1
and shMYO5B2 RHE was assessed with a Lucifer Yellow penetraiissay. Penetration of
dye was estimated in the culture medium after 0O-@incubation at 37°C. Data are mean *

SD, re3.

Figure 4. Myo5b silencing alters the structure and composition of the SC, and disrupts

L B formation

(@) The SC of sBTRL and siMYO5B1 RHE were analyzed by TEM, scale bar = 500 nm.
n>3. (b) The level of different lipid species was analyrethe SC of sGTRL or sitMYO5B1
RHE: short ceramides Cer-NS, Cer-NP, Cer-AS, Ce6BNDer-ADS (left histogram); acyl-
ceramides Cer-EOS and Cer-EOP (middle histogramh)chnlesterol (right histogram). Data
are mean * SD,>8. Unpaired Student’s t-test, *** P < 0.001, ** P0Os01, * P < 0.05(c)
Representative TEM images of GFRL and shMYO5B1 RHE with a focus on granular
keratinocyte 2 in order to analyze LB (white arrdvaensity, scale bar = 500 nr(d)
Quantitative analysis of LB density in the cytopfa@ipper panel) or in an apical area (lower
panel, see Supplementary Figure S3) of granulaatikecytes from SBTRL versus

shMYO5B RHE, was performed on random electron micrograjpyeta are mean + SD.
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Unpaired Student’s t-test, * P < 0.05, ** P < 0.0d). Magnification images of atypical LB-
like structures (white arrows) found inMNO5B RHE compared to €TRL RHE, scale bar

=100 nm.

Figure 5. MYOS5B silencing alters the expression and distribution of LB cargoes and

junctional components

(a) sShCTRL or sitMYO5B1 RHE sections were stained with anti-Myo5b, antieg, CDSN

or KLK7 antibody. Scale bars = J@m. n>3. (b) Total protein extracts from €ARL and
shMYO5B1 RHE were analyzed by western blot using anti-Myo&iiti-Myo5a, CDSN or
KLK7 antibody. Protein extract loading was verifiaith anti-actin antibody. *>8. (c) Total
protein extracts from €TRL and siMYO5B RHE were analyzed by western blot using anti-
Myo5b, anti-DSG 1/2, anti-E-Cadherin or anti-Claudi antibody. Protein extract loading
was verified with anti-actin antibody>8. (d) shCTRL or siMYO5B RHE sections were
stained with anti-Myo5b, anti-DSG 1/2, anti-Claudinor anti-E-Cadherin antibody. Scale

bars = 1Qum. n>3.
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