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HIGHLIGHTS

GRAPHICAL ABSTRACT

« Acanthamoeba protein profiles
correlate to genotype system.

« Acanthamoeba protein profiles
correlate to gross morphological
groups.

« Group I acanthamoebae show only
very weak immunoreactivities.
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Acanthamoeba is a free-living protozoan found in a wide variety of habitats. A classification of Acantha-
moeba into currently eighteen genotypes (T1-T18) has been established, however, data on differences
between genotypes on the protein level are scarce. The aim of this study was to compare protein and
immunoreactivity profiles of Acanthamoeba genotypes. Thirteen strains, both clinical and non-clinical,
from genotypes T4, T5, T6, T7, T9, T11 and T12, representing three morphological groups, were investi-
gated for their protein profiles and IgG, IgM and IgA immunoreactivities. It was shown that protein
and immunoreactivity profiles of Acanthamoeba genotypes T4, T5, T6, T7, T9, T11 and T12 are clearly dis-
tinct from each other, but the banding patterns correlate to the morphological groups. Normal human
sera revealed anti-Acanthamoeba antibodies against isolates of all investigated genotypes, interestingly,
however only very weak IgM and virtually no IgA immunoreactivity with T7 and T9, both representing
morphological group I. The strongest IgG, IgM and IgA immunoreactivities were observed for genotypes
T4, T5 and T6. Differences of both, protein and immunological patterns, between cytopathic and
non-cytopathic strains, particularly within genotype T4, were not at the level of banding patterns, but
rather in expression levels.

© 2014 Elsevier Inc. All rights reserved.

1. Introduction

Kkeratitis (AK), a seriously progressing inflammation of the cornea
occurring predominantly in contact lens wearers (Illingworth and

Acanthamoebae are found in various habitats and are known as
potential pathogens (Boost et al., 2008; Booton et al., 2009). In
healthy individuals, Acanthamoeba can cause Acanthamoeba
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Cook, 1998). In immunocompromised individuals, acanthamoebae
can cause several highly destructive disseminating infections,
including skin lesions, pneumonitis and granulomatous amoebic
encephalitis (GAE) (Martinez and Visvesvara, 1997).
Acanthamoebae are widely spread throughout the environ-
ment, thus exposure of humans to Acanthamoeba antigens and
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the presence of antibodies against them in serum samples of
healthy individuals are common (Cursons et al., 1980; Walochnik s =3 -5 2 -
et al., 2001a,b). The genus Acanthamoeba has been classified into g S 835 88 8 =
i - 8 | & & 228 88 = s
three groups, based on size and shape of the cysts (Pussard and g g & & 883 88 % a8
Pons, 1977), and into 18 genotypes, based on >5% of 18S rDNA z 8 ® ® ®®> ®® 9 Z=
sequence dissimilarity between genotypes (Corsaro and Venditti, T | 8 £ £ff8 °° <E g =L
2010; Gast et al., 1996; Hewett et al., 2003; Horn et al., 1999; “5 8 £ E EEy EESS Lg“ T E
Quarnstrom et al., 2013; Stothard et al., 1998; Nuprasert et al., S |28 £ 5 t82 ss5-%F 3 £8
2010). The genotype classification, however, in most cases does 8§ |E & = z=z& =z=zz2 =z Btz
not correlate with the morphology-based species designations,
nor with pathogenicity or virulence traits. The aim of this study §
was to evaluate possible differences in protein and immunoreac- S
tivity profiles of different Acanthamoeba genotypes, including both s Y N e o o
o .. . . . . o 3 I\ NN m Q. ~ 8
clinical and non-clinical isolates. A previous study, including three 58 w5 555 252 [
different genotypes, indicated considerable differences in immu- TE 5 & 8% Q85 S8
noreactivities between the genotypes (Walochnik et al., 2001a). CElr A< <<m <<D 9=
We now examined the profiles of 13 strains from seven different 5
genotypes, including T4, T5, T6, T7, T9, T11 and T12. e
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2. Materials and methods £ z == =23 52
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2.1. Amoeba strains - S v w
DD BEZ:c 2L, .5% 22
A total of 13 Acanthamoeba isolates, both clinical and non- = Sgsg 8v228 ZZS2E2E8 23
o . . I SceS>wm w8 Y8 S¥E5c0 g8
clinical, of seven different genotypes representing all three mor- = Es8s 2s8385 $8CSs5 o8
. . . . > T T LS OL Qo ®TWHE OO
phological groups were examined. Summary information of all = g LT ST55§ S5S5EE2TZ2 55
investigated strains is given in Table 1. Briefly, strain NEFF (T4) = = ‘i = i 2 i E é s é E € g i,g E E
was isolated from soil more than 50 years ago (Neff, 1957) and EHE EEEs ExcCE%CczEExs 22
was purchased from the ATCC. Strains 72/2 (T5) and Pb30/40 E E L2%E E ZZ2E B i‘)f% % Zx et
(T7). were kindly prov.id.ed by. Dr. Michel (Koblenz, Germany). =) S 2ESE %" g ;—:‘J %" E‘J 2 %"%" 22s5= :‘I’—:" %"
Strain 72/2 (T5) was originally isolated from the nasal mucosa of =
a healthy individual but had proven to be highly virulent in mice s b
(Michel et al., 1982; De Jonckheere and Michel, 1988). The strain g ;
used in this study is the reisolate from the mouse brain. Strain 2o o 3 3
Pb30/40 (T7) was originally isolated from a greenhouse (Michel _§ % e T3
et al., 2004). Strains 4CL (T4), 9GU (T4), 2HH (T4), 1BU (T4), 3ST v |8 § 955 5% -]
. . = o - - e . - . -
(T4), 11DS (T6) were isolated in our laboratory between 1997 8§15~ g LLd LS 5 5
and 1999 (Walochnik et al., 2000a,b) and strains PATO6 (T4), Pj 5 E g ¥ S8 SOwa s )
(T9) (Ertabaklar et al., 2007), ZO09 (T11) and Bud9 (T12) were iso- Elzx g i A s S No
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lated in our laboratory in the years 2006 and 2009, respectively. Elgg|a & G FFF FaIN D Fo
2 ol 2 N NANAN AT 2 &N
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All amoeba strains except Pj (T9) and Bud9 (T12) were cultured glasl, & 5 NIV § 22
in sterile filtrated proteose peptone yeast extract-glucose medium AlSE8Y & Y Y¥YNY NN¥N N
i i 2 5288 o ¢ K38 838F o 9¢
(Visvesvara and Balamuth, 1975) in 150 cm® tissue culture flasks S,
(ASAI Glass, Osaka, Japan) at room temperature (RT). Trophozoites E 5 mow o
were harvested from extensively growing cultures by centrifuga- g g £g8¢8 £
tion at 2,500 rpm for 10 min. The cell pellets were washed 3 times é s 8388 S
with PBS and then used for protein extraction. w § EEE 88 2 E
Strains Bud9 (T12) and Pj (T9) do not grow axenically and were 2 % E s38 28 = § g
thus cultured on plates (Walochnik et al., 2000b) and harvested at B . |2 & goge g B 2 o8
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washed 3 times with PBS using centrifugation at 1,000 rpm for § o
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Proteins of 107 trophozoite cells were extracted using trichloro- § z
acetic acid (TFA)/Acetone (Leits-ch et al., 2005). Cell pellets were E é T T S M : E ne
resuspended in 10% (w/v) TCA in acetone followed by vortexing. £
Proteins were precipitated at —20 °C for 90 min and pelleted by - ??) =
centrifugation at 12,000 rpm for 30 min at 4 °C. The pellets were 25 S |_ _ 2 222 === = ==
washed twice with 90% (v/v) acetone in ddH,0. Each washing step E A
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