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Introduction: Apolipoprotein CII amyloidosis (AApoCII) is a rare form of amyloidosis. Here, we report a

novel mutation associated with AApoCII amyloidosis in 5 patients and describe their clinical, renal biopsy,

and mass spectrometry findings.

Methods: Five patients with renal AApoCII p.Lys41Thr amyloidosis were identified from our amyloid mass

spectrometry cohort. Clinical features, kidney biopsy, and mass spectrometry findings were analyzed in

this rare type of amyloidosis.

Results: The patients were older adults (mean age of 71.6 years at diagnosis), presented with nephrotic-

range proteinuria, and often had declining renal function. All renal biopsy specimens showed massive

mesangial nodules composed of weakly eosinophilic, periodic acid�Schiff negative, Congo red–positive

amyloid deposits. There were no interstitial, vascular, or medullary deposits. In all cases, immunofluo-

rescence studies were negative for Igs and electron microscopy showed amyloid fibrils. Proteomic anal-

ysis of Congo red�positive amyloid deposits detected large amounts of apolipoprotein CII (APOC2)

protein. We also detected APOC2 p.Lys41Thr mutant protein in amyloid deposits of all patients. DNA

sequencing in 1 patient confirmed the presence of the mutation. Both mutant and wild-type forms of

APOC2 were detected in amyloid deposits of all patients. Molecular dynamic simulations showed the

variant mediating a collapse of the native structure of APOC2, thereby destabilizing the protein.

Conclusion: We propose that AApoCII p.Lys41Thr amyloidosis is a new form of amyloidosis seen in

elderly individuals, histologically exhibiting massive glomerular involvement, leading to nephrotic-range

proteinuria and progressive chronic kidney disease.
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A
myloidosis is caused by extracellular deposition
of misfolded proteins in an insoluble b pleated

physical format. Amyloid deposits are identified by
their characteristic apple green�orange birefringence
under polarized light on a Congo red stain, as well as
the presence of rigid, nonbranching fibrils 7.5 to 10
nm in diameter on electron microscopy.1,2 Based on
the amyloid precursor protein, various types of renal
amyloidosis are recognized. Ig light chains are the pre-
cursor protein of the most common type of amyloidosis,
namely, the light-chain (AL) amyloidosis.3 Renal
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amyloidosis associated with other precursor proteins
include serum amyloid A protein amyloidosis (AA),
leukocyte chemotactic factor 2 amyloidosis (ALect2),
fibrinogen a-chain amyloidosis (AFib), gelsolin
amyloidosis (AGel), lysozyme amyloidosis (ALys), and
apolipoproteins I, II, and IV (AApoAI, AApoAII, and
AApoAIV).4�14 Many of these are rare, and often
have a genetic basis that causes instability and misfold-
ing of the precursor proteins.

Apolipoprotein CII amyloidosis (AApoCII) is a rare
form of hereditary amyloidosis that was recently
described in a 61-year-old woman with an APOC2
p.Glu69Val mutation.15 We recently found AApoCII
amyloidosis associated with a novel APOC2 p.Lys41Thr
mutation. This mutation is also more frequently asso-
ciated with AApoCII amyloidosis than the APOC2
p.Glu69Val mutation. In this report, we present
the clinical, renal biopsy, and proteomic findings of 5
patients with AApoCII p.Lys41Thr amyloidosis.
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METHODS
Proteomic Typing of Amyloid Deposits

Formalin-fixed, paraffin-embedded renal biopsy mate-
rials were sent to the Mayo Clinic amyloid typing
laboratory for analysis. We used a previously estab-
lished proteomics method for typing the amyloid de-
posits.16,17 For each case, 6-mM-thick, formalin-fixed,
paraffin-embedded sections were Congo red stained
and examined to confirm the presence of amyloid.
Separate 10-mM-thick sections were obtained and
mounted on a special laser microdissection slide, and
amyloid deposits were visualized using fluorescent
light. Congo red–positive deposits were microdissected
from an area of 60,000 mM2. Resulting formalin-fixed,
paraffin-embedded fragments were collected for mass
spectrometry analysis. Multiple independent dissec-
tions (replicates) were performed and analyzed for each
patient. Data for each patient was processed using a
previously described bioinformatics pipeline, and a
patient-specific amyloid proteome profile was created.
For each patient, a pathologist reviewed the microdis-
section images to confirm that the amyloid deposits
were included in the analyzed tissue. Next, the prote-
ome profile was scrutinized for the presence of uni-
versal amyloid tissue biomarkers (apolipoprotein E,
serum amyloid P component, and APOAIV).18

Finally, the proteome was searched for potential
amyloid precursor proteins. In all 5 cases, previously
described canonical amyloid precursor proteins were
not present in their corresponding proteomes. How-
ever, abundant spectra corresponding to ApoCII pro-
tein were detected. An advanced bioinformatics
pipeline was used to search for known or unknown
mutations in proteomes of all patients. We detected
APOC2 p.Lys41Thr mutation in amyloid deposits in all
patients.

Immunofluorescence and Electron Microscopy

Routine immunofluorescence microscopy and electron
microscopy were performed on frozen biopsy speci-
mens at the referring institutions, and results were
obtained for summarization.

Sanger Sequencing

A DNA sample from patient 1 was extracted from pe-
ripheral blood using standard procedures. Direct
sequencing of the 3 coding exons and flanking intronic
sequences of APOC2 gene was conducted on an ABI
3730 DNA automated sequencer (Applied Biosystems,
Frankfurt, Germany) and sequences were analyzed us-
ing Sequencher software (Gene Codes). Primer se-
quences for exon 1 are GGACACCGAGCTCACACAGA
(forward) and GGGCTGGGAAGATGCTTGGA (reverse);
for exon 2 are CCCAGGCCCTTCTTACCTCT (forward)
1194
and GGCCAGACCCCATTTCTCCA (reverse); and for
exon 3 are CCCCTCCTCCCTCTAACCATCT (forward)
and GGGGAGCTCAGTCTGAACCT (reverse). Conditions
for polymerase chain reaction amplification are available
upon request. DNA numbering of mutation was based
on the APOC2 cDNA sequence (GenBank accession
number NM_000483.4).

Molecular Dynamic Simulation of ApoCII

Variants

Generalized Born implicit solvent molecular dynamics
simulations were carried out using NAMD and the
CHARMM22 with CMAP force field.19,20 The protein
data bank structure 1SOH was used for initial confor-
mation. Initial mutant conformations were generated
using PyMOL (The PyMOL Molecular Graphics Sys-
tem, Version 1.5.0.3: Schrödinger, LLC).21 We used an
interaction cutoff of 15 Å with strength tapering (or
switching) beginning at 12 Å, a simulation time step of
1 fs, and conformations recorded every 2 ps. Each
initial conformation was used to generate 5 replicates,
and each was energy minimized for 20,000 steps,
heating to 300 K over 300 ps via Langevin thermostat.
A further 50 ns of simulation trajectory was generated
and the final 40 ns analyzed. All trajectories were first
aligned to the initial WT conformation using Ca atoms.
Root-mean-SD and principal component analysis were
calculated using Ca atoms. We computed an alignment-
free median residue�residue distance matrix within
each trajectory.22�24 The distance difference matrix
quantifies the median pairwise proximity of residues to
each other. Simulations were analyzed using custom
scripts, the Bio3D R package and Visual Molecular
Dynamics (VMD).24,25 Differences between simulations
were compared using t tests after subsampling to
100 data points from each condition. The subsampling
was repeated 100 times and the median P value
reported.

RESULTS
Clinical Features

Five patients with renal AApoCII p.Lys41Thr
amyloidosis were identified from our amyloid mass
spectrometry cohort. Four patients (80%) were female
(Table 1). The mean age at the time of diagnosis was
71.6 years (range 61�86 years). Four patients were
white and 1 patient was African American. All patients
presented with nephrotic-range proteinuria (mean 4.4
g/24 h, range 3.2�5.9 g/24 h), and 3 of 5 patients also
showed an elevated serum creatinine (mean 1.24 mg/dl,
range 0.5�1.6 mg/dl). After a mean follow-up of 44.5
months, 1 patient was on dialysis, 1 patient was lost to
follow-up, and 3 patients had a rise in serum creatinine
level (mean 1.6 mg/dl, range 0.9�3.02 mg/dl).
Kidney International Reports (2018) 3, 1193–1201



Table 1. Clinical and laboratory findings

Patient Age/sex/ethnicity
Family
history Monoclonal Ig

Serum
creatinine (md/dl)

Urinary
protein (g/24 h)

Serum
albumin

Follow-up
(mo)

Serum creatinine
at follow-up

Urinary protein
at follow-up Amyloid location

Patient 1 74/F/white No Negative 1.6 5.4 3.6 48 Dialysis Dialysis G

Patient 2 61/M/white NA Negative 0.9 3.45 NA 54 1.01 3.8 G

Patient 3a 68/F/white Yes (father) IgG lambda 0.5 3.2 2.6 52 0.9 4.8 G

Patient 4 86/F/African American NA Negative 1.6 NA 2.9 24 3.02 NA G

Patient 5 69/F/white Yes (mother) Negative 1.6 5.9 3.8 N/A N/A N/A G

F, female; G, glomerular; M, male; N/A, not available (lost to follow-up).
aStem cell transplant.
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In addition, nephrotic-range proteinuria persisted in all
4 patients with follow-up. Table 1 summarizes clinical
findings of all patients.

A brief history of each patient follows: Patient 1 is a
74-year-old white woman who presented with pro-
teinuria and chronic kidney disease. Her serum creat-
inine at presentation was 1.6 mg/dl and urinary protein
was 5.6 g/24 h. Evaluation for a monoclonal gammop-
athy was negative. There was no known family history
of kidney disease. A kidney biopsy showed amyloid-
osis of unknown type. She had no peripheral or
autonomous neuropathy or clinical signs of heart dis-
ease. Her lipid profile was normal. Within 2 years of
follow-up, the patient’s serum creatinine progressed to
6.1 mg/dl and her urinary protein was 3.9 g/24 h. The
patient was put on dialysis. Retyping the amyloid de-
posits by mass spectrometry studies detected APOC2
protein as the precursor protein along with presence of
p.Lys41Thr mutation in the deposit. This patient
recently received a kidney transplant.

Patient 2 is a 61-year-old white man who presented
with proteinuria of 3.5 g/24 h. His serum creatinine was
0.5mg/dl. Evaluation for amonoclonal gammopathywas
negative. Mass spectrometry of the kidney biopsy
detected theAPOC2 p.Lys41Thr protein. After 4 years of
follow-up, patient continued to have proteinuria of
3.8 g/24 h and his serum creatinine is 1.01 mg/dl.

Patient 3 is a 68-year-old white woman who pre-
sented with proteinuria of 3 g/24 h. Her serum creati-
nine at the time was 0.5 mg/dl. Her family history was
positive for kidney disease in her father. Mass spec-
trometry of the kidney biopsy detected the APOC2
p.Lys41Thr protein (initially reported as unknown
type). During evaluation, she was found to have a
monoclonal IgM lambda paraprotein, and a bone
marrow biopsy showed 4% plasma cells. She under-
went an autologous stem cell transplantation without
any clinical response in her proteinuria. After 3 years
of follow-up, she continues to have significant pro-
teinuria (4.8 g/24 h). Her serum creatinine is 0.9 mg/dl.

Patient 4 is an 86-year-old African American woman
who presented with proteinuria and a rise in serum
creatinine (1.6 mg/dl at presentation). Urinary protein
was not quantitated at presentation but urinalysis
Kidney International Reports (2018) 3, 1193–1201
showed 3þ proteinuria. Laboratory evaluation revealed
positive antinuclear antibodies and elevated double-
stranded DNA antibody titers but no monoclonal Igs.
Mass spectrometry of the kidney biopsy specimen
detected the APOC2 p.Lys41Thr protein (initially re-
ported as unknown type). After a follow-up of 2 years,
the patient’s serum creatinine had gone up to 3.0 mg/dl
and she continues to have 3þ proteinuria.

Patient 5 is a 69-year-old obese white woman who
presented with proteinuria (5.9 g/24 h) and rising
serum creatinine (increased to 3.1 mg/dl from a baseline
of 1.7 mg/dl). She had a history of diabetes and hy-
pertension for 20 years, although they were controlled.
She had a family history of kidney disease. Protein
electrophoresis was negative for monoclonal gammop-
athy. Mass spectrometry of the kidney biopsy spec-
imen detected the APOC2 p.Lys41Thr protein.

Kidney Biopsy Findings

There were an average of 13.8 glomeruli present (range
5�34 glomeruli) per sample, of which an average of 5.4
(37.4%, range 2�13 glomeruli) glomeruli were globally
sclerosed. Light microscopy showed mesangial and
capillary wall expansion with acellular material, in all
cases, forming large mesangial nodules. The nodules
had a flaky/fluffy appearance, and although the nod-
ules were large, the glomerular architecture could be
appreciated. The nodules were weakly eosinophilic and
were silver and periodic acid�Schiff negative. The
interstitium showed absent to extensive (range 0%�
80%) tubular atrophy and interstitial fibrosis. Arteries
showed absent to moderate sclerosis of the intima.
Congo red�positive amyloid deposits were present in
all cases, although the Congo red was only weakly
positive in 2 biopsy specimens. Amyloid was restricted
to the glomeruli in all cases. Vascular or cortical/med-
ullary interstitial amyloid deposits were absent.
Immunofluorescence microscopy was negative for im-
mune deposits in all 5 kidney biopsies. Electron mi-
croscopy showed large aggregates of amyloid fibrils in
the mesangium and along capillary walls. Spicule for-
mation was noted along the capillary walls in 1 case.
Representative kidney biopsy findings from each
patient are shown in Figure 1.
1195



Figure 1. Kidney biopsy findings. Light microscopy shows large acellular mesangial nodules that are periodic acid�Schiff stain negative and
Congo red–positive. In some glomeruli, the large mesangial nodules may involve the glomerulus only segmentally. In addition, in some biopsy
specimens, the Congo red stain is only weakly positive. The column on the right pertains to the Congo red stain. The column on the left pertains
to hematoxylin and eosin except (a), which is a periodic acid�Schiff stain. Each row represents 1 patient: (a,b) patient 1; (c,d) patient 2; (e,f)
patient 3; (g,h) patient 4; and (i,j) patient 5. Original magnification for all �40, except for (a) and (i) (�20) and d (�10).
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Mass Spectrometry Findings

Laser microdissection�assisted mass spectrometry
studies were used to make the diagnosis of AApoCII in
all cases. The proteomic profiles of the amyloid deposits
from all patients are shown in Figure 2a. AApoCII
amyloidosis was characterized by the presence of large
numbers of APOC2 protein spectra (average spectra
number 62, range 28�164). We also detected the uni-
versal amyloid tissue biomarkers in all patients: apoli-
poprotein E (average number of spectra 114, range
53�244), serum amyloid protein (average number of
spectra 14, range 5�29), and apolipoprotein AIV
(APOA4, average number of spectra 48, range 29�88).
Sequence coverage of the deposited APOC2 protein,
shown in Figure 2b, suggested that the protein was
deposited in its entirety. An unanticipated finding on
mutation search detected the presence of APOC2
p.Lys41Thr mutant peptide in the deposits of all 5
patients. Figure 2c shows a sample tandem mass
spectrometry spectrum for this mutant peptide. We
detected both p.Lys41Thr mutant and corresponding
wild-type peptides in deposits of all 5 patients.
Figure 2d shows the range of normalized MS/MS
counts observed for both forms of APOC2 peptides in
the deposits. We did not detect any other amyloid
precursor proteins in the deposits of these 5 patients.

Sanger Sequencing

Following the diagnosis of AApoCII in patient 1, Sanger
sequencing studies of the APOC2 gene confirmed the
p.Lys41Thr (c.122A/C) substitution in the protein
(Figure 3). This mutation was reported as extremely
rare in Exome Aggregation Consortium (minor allele
frequency ¼ 0.00087% in 60,706 individuals), 1000
Genomes (phase 3; minor allele frequency ¼ 0.0004%)
human variant data. Genetic studies of TTR, LYZ, FGA,
APOA1, APOA2, APOA4, APOC3, APOC2, B2M,
LECT2, GSN, PRNP, SAA4, IGKC, and IGLC1 genes did
not identify any potential pathogenic variants.

Molecular Dynamics of APOC2 p.Lys41Thr

We used molecular dynamics simulations of APOC2
protein to determine whether the new p.Lys41Thr
(K41T) variant affected its structure in a way that is
similar to the previously described amylogenic variant
p.Glu69Val (E69V). Figure 4A shows the location of
both variants in the APOC2 3-dimensional structure.
APOC2 protein has 3 a-helices and K41T was located in
H1 (Figure 4a). Molecular dynamic simulation sug-
gested that both variants were associated with a
collapse of the native structure (Figure 4b), as indicated
by the radius of gyration (Rg). Rg is a measure of a
protein’s compactness. Stably folded proteins have a
narrow Rg distribution in molecular dynamics
Kidney International Reports (2018) 3, 1193–1201
simulations when compared to unstably folded pro-
teins. Both variants of APOC2 protein collapsed the
native structure by changing the likelihood of inter-
action among residues throughout the structure.
However, the net effect of these changes on the overall
structure was idiosyncratic to each variant. For
instance, both K41T and E69V variants decreased the
interactions involving the second a-helix (H2) and the
rest of the structure and increased interactions between
the first and third a-helices (H1 and H3, respectively).
This increased interaction between H1 and C-terminal
of H3 was noted in our previous work on AApoCII
p.Glu69Val amyloidosis.15 However, in this work, we
detected that K41T was uniquely associated with the
kinking of H3. Furthermore, folding dynamics of both
variants are more unstable than those of the wild type
(compare Rg distributions in Figure 4b). With this
evidence, we hypothesize that APOC2 p.Lys41Thr
variant detected in the amyloid deposits of this cohort
could be a direct result of the variant destabilizing the
H3 APOC2 protein, leading to amyloidogenesis.
DISCUSSION
Apolipoproteins, including APOC2, are small peptides
that play an important part in lipid transport and form
components of chylomicrons, as well as very-low-
density and high-density lipoproteins.26,27 Excess
ApoCII has been associated with increased triglyceride-
rich particles and alterations in high-density lipopro-
tein particle distribution, factors that may increase the
risk of cardiovascular disease.27 However, in the
absence of lipid binding, ApoCII becomes unstable and
exhibits a propensity to form amyloid fibrils.28�30 It
has been proposed that genetic alterations to APOC2
could alter the lipid-binding capabilities, resulting in
amyloid fibril formation. We recently reported the first
case of renal amyloidosis associated with deposition of
APOC2 with a p.Glu69Val mutation.15 In this study, we
identified AApoCII amyloidosis, which is associated
with deposition of APOC2 protein with a c.122A/C
transition, resulting in a p.Lys41Thr substitution.
Based on the frequency of APOC2 mutations seen in
our amyloid typing practice, we find APOC2
p.Lys41Thr mutant to be the most common form
associated with renal AApoCII amyloidosis.

AApoCII p.Lys41Thr amyloidosis was seen in elderly
patients who presented with progressive nephrotic-
range proteinuria either with or without progressive
chronic kidney disease. Laboratory evaluation showed
monoclonal gammopathy in 1 patient at the time of the
initial diagnosis of amyloidosis. As ApoCII amyloidosis
type was unknown at that time, this patient received a
stem cell transplant, with no improvement in renal
1197
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Figure 2. Proteomic identification of APOC2 Lys41Thr in glomerular amyloid deposits. Congo red�positive glomeruli were microdissected and
analyzed using liquid chromatography with mass spectrometry (LC-MS/MS), as described in the Methods. (a) Protein identification report
consisting of representative dissections from all 5 cases is shown. Numbers in green boxes represent number of MS/MS matches to the
respective protein. Universal amyloid tissue marker proteins (apolipoprotein E [APOE], APOA4, and serum amyloid protein [SAP]) are shown in
gold stars. Type-specific marker (APOC2) is shown in the blue star. (b) Sequence coverage map of wild-type APOC2, from the patient 1 specimen,
showing that the entire protein is deposited. Amino acids highlighted in bold letters over yellow background were detected in the deposit. The
first 22 amino acids correspond to the signal peptide. (c) MS/MS spectrum corresponding to the APOC2 p.Lys41Thr mutant peptide is shown. Blue
arrow shows the location of the mutation in the detected peptide. (d) Peptides corresponding to both mutant and wild-type forms of APOC2 were
detected in the deposit. Distribution of normalized MS/MS matches to the corresponding APOC2 forms are shown.
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Figure 3. Sanger sequencing to detect ApoCII variant. Sanger
sequencing of blood DNA in patient 1 shows heterozygous APOC2
variant c.122A>C (p.Lys41Thr). The control sequence is shown for
comparison.
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function. AApoCII can occur with concurrent mono-
clonal gammopathy, and there is no specific treatment
available for AApoCII. Hence, it is imperative to
correctly type the AApoCII to avoid unnecessary treat-
ment of presumed amyloid light chain amyloidosis based
solely on the presence of monoclonal gammopathy.

The kidney biopsy specimen in AApoCII p.Lys41Thr
amyloidosis shows distinctive features characterized by
very large mesangial amyloid nodules, often pushing
into and obliterating the capillary lumen. The nodules
have an almost papery or flaky appearance, are periodic
acid�Schiff negative, and are only very weakly eosin-
ophilic. Despite the massive mesangial nodules, some of
the glomeruli show only segmental involvement
(Figure 1, lowest panel). In some cases, the Congo red
stain is weakly positive. In all our 5 cases, there was no
interstitial or vascular involvement. Electron micro-
scopy of representative vessels and tubules did not
reveal amyloid material. Unlike other amyloidoses
associated with apolipoproteins AI and AIV, and also in
Figure 4. Molecular dynamics (MD) simulation of APOC2 p.Lys41Thr. (a)
native structure, whereas the previously known amyloidogenic variant
dynamics simulations were performed for both variants, and radius of gyr
protein’s compactness). Furthermore, stable proteins have a narrower Rg
of Rg observed for wild-type (WT), K41T, and E69V variants. Like E69V, the n
by significantly lower Rg measures. K41T folding, like that of E69V, is also

Kidney International Reports (2018) 3, 1193–1201
contrast to the single case of AApoCII p.Glu69Val
amyloidosis, which had both glomerular and medullary
interstitial amyloid deposits, AApoCII p.Lys41Thr
amyloidosis cases lacked both cortical and medullary
interstitial involvement. All 5 cases were also negative
for vascular involvement. The glomerular restriction is
similar to that in AGel and AFib amyloidosis, which also
show predominant glomerular involvement.31�33

Proteomic analysis of amyloid deposits showed an
overabundance of APOC2 protein along with the
presence of universal amyloid tissue signature proteins
(apolipoprotein E and serum amyloid P-component).34

Interestingly, large numbers of apolipoprotein A-IV
spectra were present in all cases. However, the abun-
dance of APOAIV protein in these deposits was not
typical of true renal AApoAIV amyloidosis, which is
characterized by massive medullary interstitial amyloid
deposits and absence of detectable ApoCII.12,35

Furthermore, the clinical presentation and biopsy
findings of AApoAIV amyloidosis are quite distinctive
from those of AApoCII amyloidosis, in that the patients
present with gradual loss of renal function and no
proteinuria.

Mass spectrometry played a critical role in detecting
the presence of APOC2 protein and the p.Lys41Thr
mutation in the amyloid deposits of all patients. Sanger
sequencing of the APOC2 gene in 1 patient confirmed
the mutation at the DNA level in 1 patient. This mu-
tation is likely to disrupt the native APOC2 protein
stability in 2 ways. This mutation is located in the
lipid-binding domain, but not the lipoprotein
lipase�binding domain of the APOC2. Previous studies
have indicated that mutations in the lipid-binding
domain alter the protein’s lipid-binding ability, mak-
ing the APOC2 protein unstable.36,37 In addition, mo-
lecular dynamics simulations suggested that the
Variant p.Lys41Thr was located in the third helix (H1) in the APOC2
p.Gly69Val was located in the second a-helix (H2). (b) Molecular
ation (Rg) was monitored during simulations (Rg is a measure of the
in MD simulations when compared to unstable proteins. Distribution
ew K41T was associated with a collapse of the protein, as indicated
more unstable than in WT, as indicated by a wider Rg distribution.
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p.Lys41Thr mutation led to a collapse of the protein’s
native structure as well as kinking the third helix (H3)
of native protein. Mature APOC2 protein has a molec-
ular weight of 8.9 kDa and is a byproduct of very-low-
density lipoprotein clearance, and small amounts are
likely filtered into the mesangium. On the other hand,
the mutant APOC2 protein, which is an unstable pro-
tein, is not completely filtered but likely binds to the
chaperone proteins such as apolipoprotein E/IV and
serum amyloid protein, resulting in the formation,
accumulation, and glomerular localization of the
AApoCII amyloid fibrils.

To summarize, AApoCII p.Lys41Thr amyloidosis is a
novel but rare type of amyloidosis that occurs in
elderly individuals, presents with nephrotic-range
proteinuria and progressive loss of renal function,
and involves the glomeruli and spares the interstitium
and vessels. Laser microdissection of the amyloid de-
posits and mass spectrometry and, if feasible, confir-
mation by Sanger sequencing studies of the APOC2
gene are required to confirm the diagnosis. Although
rare, correct diagnosis is of paramount importance to
avoid unnecessary treatment regimens that may be
directed to other forms of amyloidosis.
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