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Epiplakin (EPPK), a cytoskeletal linker protein, was originally identified as an autoantigen in serum from a
patient with subepidermal blistering disease. To clarify the function of EPPK, we performed slot-blot assays using
fusion proteins that included various wild-type and mutated EPPK domains. At least two of the 4.6 repeats in the B
domains of epiplakin were necessary for the binding of fusion proteins to keratin. The repeated structures of linker
domains were also important for the binding of EPPK to keratin in these assays. Similar but weaker binding to
vimentin and desmin was also detected. To confirm these interactions between EPPK and intermediate filaments
(IFs), we performed cell- overlay assays with fusion proteins. In HeLa cells, the distribution of fusion proteins in the
cytoplasm and their partial colocalization with keratin filaments suggested that the B domains are mainly important
for interactions with IFs, while linker domains might include multifunctional regions that are involved in binding to

IFs and to molecule(s) other than IFs.
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Figurel

Schematic representation of epiplakin (a) and the repeat structures of the B domain (b) and the linker domain (c).

(a) Numbered boxes indicate B domains that are 46-70% homologous to the B domain in desmoplakin. The double-lined
linker regions and the five corresponding B domains (9-13) are almost identical (1). We performed PCR to generate
GST-B domain (8B), GST-linker domain (L8-9), and GST-B+linker domain (B8+L8-9).

(b) The structure of each B domain includes 4.6 copies of a motif of 38 amino acids, which is referred to as the plakin
repeat domain (PRD). The sequence shown is that of B8. When at least three amino acid residues are identical in the 4.6
copies, they are shown in green, while identical amino acid residues in the first and third or second and fourth copies
are shown in yellow. 1R denotes a GST-fusion protein that contains one copy unit, and 2R and 3R denote fusion

proteins with two and three copies units, respectively.

(c) The structure of the linker domain between B8 and B9, with 2.7 repeats of a sequence of 82 amino acids (1). These
repeats are lined up along the entire linker domain. L1R denotes the GST-fusion protein that included the first one
repeat of the linker domain (repeat 1). L2R and L3R denote GST-fusion proteins that included two linker repeats
(repeat1+repeat?2) and three linker repeats (repeat1-3), respectively. L3R also included a non-repeated structure (residue

2555-2612).
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Figure 2 The purity of GST-fusion proteins was examined
by SDS-PAGE.

GST-B domain (lane 1), GST-linker domain (lane 2),
GST-B+linker domain (lane 3), and GST (lane 4) were
separated on an SDS-polyacrylamide gel (12.5%
polyacrylamide) and then stained with Coomassie Brilliant
Blue (a). Proteins were immunostained with polyclonal
antibodies specific for the B domain (b) or with monoclonal
antibodies specific for the linker domain (c) or with
polyclonal antibodies specific for GST (d). Molecular
markers were included on the left side of a and b.

Figure 3 Keratin interacted most strongly with GST-B+linker
domain, less strongly with GST-B and least strongly with
GST-linker domain.

In slot-blot assays, the indicated protein or BSA (as a
control) was immobilized on membranes and then the
membranes were incubated with the indicated fusion
protein (GST-B, 1.0ug/ml; GST-linker, 1.3 ug/ml; GST-
B+linker, 1.6 ug/ml; these concentrations are equal on a
molar basis.) or with GST (as a control) and probed with
GST-specific rabbit polyclonal antibodies and HRP-
conjugated goat antibodies against rabbit 1gG. The
immunoreactive proteins on membranes were visualized by
chemiluminescence and exposure to x-ray film. The protein
loading was monitored with Coomassie Brilliant Blue
staining (CBB) or reaction using anti-keratin (right upper
panel) or anti-vimentin (right lower panel) antibodies and
HRP-conjugated goat antibodies against mouse IgG. The
immunoreactive proteins on membranes were visualized
described above.

Keratin interacted most strongly with GST-B+linker
domain and it reacted less strongly with GST-B and GST-
linker domain, in that order. Although vimentin and desmin
also bound to GST-B+linker, GST-B, and GST-linker
domain, in a descending order of avidity, the binding was
weaker than that to keratin.



A X hAY-MERE®E Vol.15, 2007

GST-B  Anti-Keratin Ab
1 2 3 4
Keratin lug e —
0.5 ug —
0.25 ug —
0.125 ug —
GST
IR 2R 3R B GST
Keratin 1 ug T — — —
0.5 ug
0.25 ug
0.125 ug
HeLa cells 3ug S —
1.5 ug il e
IFs 0.75 ug
from - -
0.375 ug
HaCaT cells 3ug .
1.5 ug
0.75 ug
0.375 ug
1.5 ug
0.75 ug
0.375 ug
GST- CBB
L1IR L2R L3R linker Stain
Keratin 1 ug — —
0.5 ug | — c— [res———
0.25 ug - —
0.125 ug . .
BSA 1ug —
0.5 ug —
0.25 ug G
0.125 ug

Figure 4 Denatured keratin decreased binding with GST-B
domain.

In slot-blot assays, keratin was immobilized on a PVDF-
membranes and the membranes were denatured with (lane
2 and 4) or without (lane 1 and 3) 6M guanidinium chloride
and two pieces of membranes (lane 1 and 2) were
incubated with GST-B, 1.0 ug/ml and probed with GST-
specific rabbit polyclonal antibodies. The proteins were
visualized as described in the legend to Fig. 3. The protein
loading was monitored by reaction using anti-keratin
antibodies, HRP-conjugated goat antibodies against mouse
IgG and a chemiluminescent reagent (lane 3 and 4). After
denaturing keratin, the binding ability of the GST-B fusion
protein decreased.

CBB
Stain

Figure 5 Repeated structures of B domain are
important for binding to keratin.

For slot-blot assays, keratin, IF fractions extracted
from Hela cells and HaCaT cells, and BSA (as a
control), were immobilized on a PVDF membrane.
Each membrane was incubated with 1.0 ug/ml of
GST-fusion proteins that included one, two and three
copies of PRD (1R-3R as shown in Fig.1), GST-B
domain and GST (as a control). The proteins were
visualized as described in the legend to Fig. 3. The
protein loading was monitored by with Coomassie
Brilliant Blue staining (CBB)

2R and almost 3R in the B domain were necessary
for binding to keratin, or to IFs extracted from Hela
or HaCaT cells.

Figure 6 Repeated structures of the linker domain are also
important for the binding to keratin.

Immobilized keratin or BSA (as a control) on a PVDF
membrane was incubated with 3.0 ug/ml of fusion proteins
(L1R, L2R, L3R and GST-linker) and GST (as a control), as
shown schematically in Fig. 1. The proteins were visualized
as described in the legend to Fig. 3. The protein loading
was monitored by with Coomassie Brilliant Blue staining
(CBB). L3R that included three linker repeats bound to
keratin almost as strongly as the entire linker domain, while
L2R and L1R to keratin bound less strongly in that order.
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Keratin - Epiplakin

Figure 7 GST-B bound to the cytoplasm partially along keratin filaments, although GST-linker and GST-B+linker
distributed mainly in dots in the cytoplasm in HelLa cells.

HelLa cells were fixed with 100% methanol and then were incubated with fusion proteins in 1% BSA/PBS.
After washing with PBS, cells were incubated with a mixture of anti-pan-keratin monoclonal antibody C11 and
anti-GST rabbit polyclonal antibodies, and then washed with PBS. Cells were subsequently incubated with FITC-
and Rodamine-conjugated secondary antibodies directed against mouse or rabbit 1gG.

GST-B(red)localized around the nucleus in the cytoplasm partially along keratin filaments (green) in HelLa
cells(B). Both GST-linker and GST-B+linker distributed mainly in dots in the cytoplasm(E,H) and did not
colocalized with keratin filaments, which indicated that linker domains interacts with other component(s) other
than IFs. Bars=20um
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