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Dear Editor,
Skin involvement is an inconsistent but
characteristic feature of the X-linked reticulate pigmentary disorder (XLRPD;
OMIM 301220), a rare entity that is characterized by recurrent infections and autoimmune reactions against various organs
with respiratory, gastrointestinal, and neurological manifestations [1]. Given that
many patients require transplantation [2],
dermatologists should consider graft versus host disease (GVHD) during a differential diagnosis. In XLRPD, histology essentially reveals the presence of amyloid
deposits that are mainly localized within
the dermoepidermal junction of adult patients, leading to the hypothesis that this is
an age-related condition [3–5]. In their report, Pezzani et al. [2] described a case of
genetically confirmed XLRPD in which no
dermopathological symptoms were present at diagnosis. However, during 4 years
of follow-up, the same child developed a
peculiar skin lesion that was clinically suggestive of GVHD (Fig. 1a, b). A skin biopsy showed a prominent amyloid deposition, whilst also being Congo red positive
(Fig. 1c, d), anti-AAP negative (concentra-
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tion 0.4 mg/mL, dilution 1:300; Altas Antibodies, AlbaNova University Center,
Stockholm, Sweden), light chain negative
(DAKO, Glostrup, Denmark) with intense
immunoreactivity of the amorphous deposits for IgG (DAKO, Glostrup, Denmark), and CK AE1/AE3 positive (concentration 0.4 mg/mL, dilution 1: 300; Altas
Antibodies; Fig. 1e, f). Further proteomic
analysis detected the overexpression of a
group of proteins that were potentially involved in the pathogenesis of the localized
cutaneous amyloidosis (LCA; Table 1) [6–
9]. In particular, one of these proteins was
identified as apolipoprotein E, a chaperon
protein found in the dermis of patients affected by lichen amyloidosis and macular
amyloidosis, thus suggesting that a dysregulation of the apoptosis system is an initial
cause of the disorder [8]. Another candidate from the same group of proteins is galectin-7, a proapoptotic protein that is expressed by the damaged keratinocytes [6,
7] and is related to the cathepsin and trypsin-like families. Furthermore, SAP (serum amyloid P component), a member of
the pentraxin family, has been identified

both in diseased and normal skin, with evidence suggestive of its role in the development of LCA [10, 11]. Regarding this
pathogenetic hypothesis, Hintner et al.
[12], who analyzed the so-called keratin
bodies, detected intermediate filament aggregates that were present at normal levels
in healthy skin but increased in some disease conditions, such as LCA. Interestingly, along with keratins and the SAP component, they found a contemporary precipitation of immunoglobulin (Ig) molecules in the context of these deposits. This
phenomenon can be interpreted as an attempt by the organism to remove this material through Ig-mediated opsonization
and subsequent macrophage digestion, as
already demonstrated in the literature [13,
14]. This finding is confirmed by the results of our proteomic analysis, with the
presence of IgG and many complement
fragments among those proteins identified
by mass spectrometry along with the immunoreactivity of the skin biopsy to IgG.
Other proteins found in our case, such as
fibrinogen alpha chain, apolipoprotein A1,
and gelsolin, have previously been de-
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Fig. 1. The 14-year-old patient presented
peculiar skin lesions that were characterized by the alternation of hyper- and hypopigmented areas, along with a dermatological manifestation suggestive of GVHD
during the differential diagnosis (a). For
their complete assessment, a punch biopsy
was performed, the histological examination of which revealed unspecific features
such as hyperkeratosis, acanthosis, basal
hyperpigmentation, and pigment incontinence (b). No leukocytic infiltrates, or other findings compatible with the diagnosis
of GVHD, were evident. However, amorphous, glassy pink deposits were localized
in the interface between the epidermis and
papillary dermis, and the material showed
a brick-red color and exhibited apple-green
birefringence when stained with Congo red
(c, d). These amyloid-like structures were
negative to the AA protein IHC (not
shown), but positively stained to CK-AE1/
AE3 with the same technique (e). Moreover, this material was accompanied by the
deposition of IgG, but not C3 complement
fragment, as demonstrated by immunofluorescence (f).

scribed as being responsible for systemic
amyloidosis, but their role in the development of LCA is not yet known [15–19].
Finally, this patient differed from the
presentation of LCA at an early age; moreover, we demonstrated the possible employment of a combined proteomic approach in order to identify the protein

Histoproteomic Characterization of LCA
in XLRPD

a

b

c

d

e

f

components of these deposits directly on
FFPE tissue and, eventually, validate the
identification through IHC tools. In the
near future, the large-scale utilization of
these research instruments could lead to a
further improvement of our knowledge in
this field and to a reclassification of the various forms of amyloidosis.

Technical Notes

Mass Spectrometric Analysis
Tissue was deparaffinized and the proteins were trypsinized following antigen retrieval [20]. Then, the generated tryptic peptides were analyzed by nLC-ESI-MS/MS
[21]. The protein identification was assessed
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Table 1. List of proteins identified through nLC-ESI-MS/MS and grouped based on the role and localization in

the organism
Category

Identified proteins

Keratins and related
proteins

keratin, type I cytoskeletal 9, 10, 13, 14, 15, 17, 18, 25, Ha1
keratin, type II cytoskeletal 1, 2, 5, 78
filaggrin

Immune system and
inflammation

IgG-2 chain C region, IgG-3 chain C region, IgG-1 chain C region, Ig kappa chain C region
C4b-binding protein alpha chain, complement C4-B, complement C3, complement
component C9
annexin A1, cathepsin G

Extracellular matrix

collagen alpha-1 (I, III, VI, VII, XIV) chain
collagen alpha-2 (I, VI) chain
collagen alpha-3 (VI) chain
basement membrane-specific heparan sulfate proteoglycan core protein
fibronectin, fibrillin, lumican, tenascin-X, dermatopontin, prolargin, decorin, mimecan,
desmoplakin, biglycan, periostin

Cytoskeleton

vimentin, cytoplasmic actin, cofilin-1, gelsolin1, transgelin-2, tubulin alpha-1A chain,
F-actin-capping protein subunit beta
CEP295 N-terminal-like protein

Nuclear proteins

histone H2A.V, histone H3.1t, histone H2B type 1-C/E/F/G/I, histone H2A type 1-D, histone
H2B type 1-B, histone H4, histone H1.3
DNA-binding protein RFX5
heterogeneous nuclear ribonucleoproteins A2/B1

Metabolism

glyceraldehyde-3-phosphate dehydrogenase, alpha-enolase, pyruvate kinase PKM, L-lactate
dehydrogenase A chain, peroxiredoxin-6, adiponectin

Serum proteins

serum amyloid P-component1, serotransferrin, hemoglobin subunit alpha and beta, fibrinogen
gamma chain, plasminogen, fibrinogen alpha chain1, vitronectin, annexin A5, fibulin,
hemopexin, protein AMBP
apolipoprotein A-IV, apolipoprotein E1, apolipoprotein A-I1

Proliferation and cell death

galectin-71, annexin A2, clusterin, homeobox protein ARX, protein S100 A4-6-11

Differentiation and
senescence

prelamin-A/C, 14-3-3 protein sigma, transforming growth factor-beta-induced protein ig-h3,
neuroblast differentiation-associated protein AHNAK, kinesin-like protein KIF2A,
calmodulin-like protein 5

Synthesis and degradation of
proteins

heat shock protein beta-1, heat shock 70 kDa protein 1A, heat shock cognate 71 kDa protein
tryptase alpha/beta-1, alpha-1-antichymotrypsin, lysozyme C, alpha-1-antichymotrypsin
60S ribosomal protein L31, elongation factor 1-alpha 1, 60S ribosomal protein L31

1

Proteins previously reported to be present in the amorphous deposits of systemic or cutaneous amyloidosis.

by performing a database search using Mascot software (version 2.4.1), employing the
built-in percolator algorithm (p < 0.05) and
Swiss-Prot database (accessed May 2016;
551,193 sequences, 196,822,649 residues).
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