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APPENDIX 1

Supplementary Figures for Chapter 2

Appendix 1

Supplementary Figure 1. Mutation in MYO5 gene found in Patient 1. Patient
1 carries a homozygous non-conservative missense mutation in exon 8
(c.946G>A, p.Gly316Arg), which replaces a small aliphatic glycine with a large
and charged arginine in the protein’s conserved head domain region. The
p.Gly316 residue is evolutionary conserved in 20 species (myosin Vb orthologes),
and in myosins Va and Vc.
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Supplementary Figure 2. Mutation in MYO5 gene found in Patient 2 and
Patient 3. Patients 2 and 3 (siblings) share a homozygous deletion in exon 19
(c.2330_del G), which disturbes the reading frame and leads to a premature stop
codon (p.Gly777AsnfsX6) in the first calmodulin-binding IQ1 motif of myosin
Vb. The p.Gly777 residue is evolutionary conserved in 21 species (myosin Vb
orthologes), and in myosins Va and Vc.
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Supplementary Figure 3. Deletion in exon 19 ofMYO5b shared by Patients 2
and 3. The c.2330_del G variant of exon 19 in Patients 2 and 3 disturbs the
reading frame and leads to a premature stop codon in the first calmodulin-binding
IQ1 motif of myosin Vb.
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Supplementary Figure 4. Mutation in MYO5 gene found in Patient 6. Patient
6 carries one heterozygous mutation in exon 19 which results in a premature stop
codon (c.2246C>T, p.Arg749X) in the head domain of myosin Vb. The p.Arg749
is conserved in 23 species (myosin Vb orthologs) and in myosin Va and Vc.
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Supplementary Figure 5. Mutation in paternal allel of MYO5 gene found in
Patient 7. Patient 7 reveals a compound heterozygous mutation, which includes a
paternal allele with a non-conservative asparagine-to-serine (c.1367A>G,
p.Asn456Ser) substitution in exon 11 of the head domain. The p.Asn456 is
evolutionary conserved among 28 species (MyosinVb orthologs), and in myosin
Va and Vc.
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Supplementary Figure 6. Mutation in maternal allel of MYO5 gene found in
Patient 7. Patient 7 reveals a compound heterozygous mutation, which includes a
missense variant p.Met1688Val (c.5062A>G) in exon 37. The p.Met1688Val
represents an infrequent polymorphism, as it was found in Polish and Dutch
controls with allele frequencies of 5.8% (6/104) and 1.7% (2/116), respectively.
The p.Asn456 is evolutionary conserved among 19 species (MYO5B orthologs),
but is substituted in MYO5A and MYO5C.
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Supplementary Figure 7. Identification of the cryptic splice acceptor sites in
the intronic sequence upstream of the c.4460-1G>C mutation and exon 34 in
Patient 9. The upper panel shows the manually annotated consensus splice
acceptor (SA) sites, while the lower panel indicates those selected by the software
tool from www.fruitfly.org. Upper panel: SA dinucleotide AG (yellow),
consensus SA (pink), sequence primer g.E_34F (green). Lower panel: Software
selected consensus SA (yellow) with hing ranking scores in bold.
Supplementary Figure 7. is available at:
http://www.rug.nl/umcg/faculteit/disciplinegroepen/celbiologie/membraancelbio
logie/onderzoekslijnen/cell_polarity_and_membrane_trafficking/dissertations/g
olachowska-m-suppinfo/index

Supplementary Figure 8. The sequence of the cDNA of Patient 9 with the
splice site mutation c.4460-1G>C, downstream of the sequence primer
g.Ex_34F in intron 34 and including exon 34. Since the start position of the
inclusion of intron 33 was not known, all possible reading frames were examined
for stop codons. In total, nine stop codons were present (indicated in red), with
premature termination affecting exon 34 in all possible three reading frames.
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Supplementary Table 1. Sequences of primers used for sequencing of myosin
Vb gene, designed with Primer3 software.
Supplementary Table 1. is available at:
http://www.rug.nl/umcg/faculteit/disciplinegroepen/celbiologie/membraancelbio
logie/onderzoekslijnen/cell_polarity_and_membrane_trafficking/dissertations/g
olachowska-m-suppinfo/index

Supplementary Table 2. Primers used for MYO5B cDNA amplification.

Supplementary Table 3. The homozygosity mapping of Patient 8.
Homozygous regions over considerable genetic distances and physical sizes were
located.
Supplementary Table 3 is available at:
http://www.rug.nl/umcg/faculteit/disciplinegroepen/celbiologie/membraancelbio
logie/onderzoekslijnen/cell_polarity_and_membrane_trafficking/dissertations/g
olachowska-m-suppinfo/index
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Supplementary Table 4. Results of the gene sequencing of several apical
recycling-related proteins. The sequence analysis of the genes RAB11A, RAB11FIP1, RAB11-FIP3, and RAB11-FIP5 in Patients 7, 8 and 9, revealed no
functional mutations in the coding regions. Several single nucleotide
polymorphisms (variations) were detected, of which two in the RAB11A were not
reported previously in the database.
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APPENDIX 2

Supplementary Figures for Chapter 4

Appendix 2

Supplementary Figure 1. The acid-induced internalization of apical
membrane does not occur in temperatures below 18oC. The HepG2-MDR1eGFP cells were cultured on glass coverslips for 72h in normal conditions,
followed by 2h-long acidification (pH 5.5 and ammonia prepulse) at 4oC, 10oC
and 18oC. Cells were then fixed, stained for actin and nucleus, and analyzed under
fluorescent microscope. Dependence on temperature indicates the acid-induced
internalization of apical membrane as an active process.
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Supplementary Figure 2. The actin disrupting agents, latrunkulin B and
cytochalasin D enhances the apical membrane internalization in neutral pH
7.4 and in acidic conditions.
The HepG2-MDR1-eGFP cells were cultured on glass coverslips for 72h, and
acidified for 2h in pH 5.5 and by ammonia prepulse in the presence of (A)
latrunkulin B (20µM) and (B) cytochalasin D (20µg/ml). Cells were then fixed,
stained for actin and nucleus, and analyzed under fluorescent microscope.
Compounds that affect actin dynamics (also jasplakinolide, see Fig. 7) enhance
the apical membrane internalization in acidic conditions (pH 5.5 and prepulse)
and in neutral pH 7.4.

Supplementary Figure 3. The acidification of cytoplasm affects the cortical
actin organization.
The HepG2-MDR1-eGFP cells were cultured on glass coverslips for 72h, and
acidified for 2h in pH 5.5 medium and in ammonia prepulse, fixed and stained for
actin (phalloidin-TRITC) and nucleus (DAPI), and analyzed under fluorescent
microscope. The acid treatment induces the formation of stress fibers (arrow) and
spikes (arrowhead). Scale bar 5µm.
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SUPPLEMENTARY MOVIES
The HepG2 cells stably expressing the apical protein MDR1-eGFP were cultured on LabTek
II-chambered Coverglass for 60h in normal medium. Then the medium was refreshed
(control, Movie A) or changed to pH 5.0 (Movies B-E), chambers were placed under
confocal microscope suited for life imaging (37oC, 5% CO2), and the cells were
photographed every 5 minutes during 16 hours long incubation.
Movie A
HepG2-MDR1-eGFP cells kept in control conditions in pH 7.4. Note the pulsating behavior
of the bile canaliculi that represents the cyclic activation of actin and myosin II (ref). Scale
bar 5µm.
Movie B
HepG2-MDR1-eGFP cells incubated in pH 5.0 show thinning and inward expansion of the
bile canaliculi apical surface. Note the heterogeneity of the cells’ response – one cell show
dramatic changes in apical membrane structure (upper cell), while the other cell, participating
in the same BC (bottom cell), seems to be less affected. Scale bar 5µm.
Movie C
The acidic environment (pH 5.0) of the HepG2-MDR1-eGFP cells promotes apical
membrane flattening that, in 54% cases, is followed by invaginations of apical-positive
membrane towards the cell interior. Note that the invaginating apical-marker-positive
membrane stay continuous with apical domain, the formation and “growing” of the vacuole
is relatively slow and may be spread over several hours (up to 9h). Scale bar 5µm.
Movie D
In some cases the acid-induced (pH 5.0) invagination of the apical membrane of HepG2MDR1-eGFP cells may “grow” into a vacuole detaching from the apical domain, and form a
separate VAC. Scale bar 5µm.
Movie E
The vacuoles formed by detachment from the apical membrane upon the acid treatment (pH
5.0) might undergo a homotypic fusion, giving rinse to larger apically-derived VACs. Scale
bar 5µm.
Supplementary MOVIES are available at:
http://www.rug.nl/umcg/faculteit/disciplinegroepen/celbiologie/membraancelbio
logie/onderzoekslijnen/cell_polarity_and_membrane_trafficking/dissertations/g
olachowska-m-suppinfo/index
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