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Protective Effects of a Monoclonal Antibody to a
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Acanthamoeba culbertsoni is the causative agent of granulomatous amoeluiepdalitis (GAE), a condition that
predominantly occurs in immunocompromised indivislaad which is typically fatal. A mannose-bindprotein (MBP)
among lectins was shown to have stréngastellanii pathogenic potential when correlated with majarlence proteins.
In this study, protective effects were analyzedgithe monoclonal antibody # culbertsoni MBP by quantification and
were also compared with other free-living amoeBaethe amoebial cytotoxicity to the target cathomba trophozoites
were incubated with Chinese hamster ovary (CHQ3%.debr the protective effects of antibodies, anagelvere pre-
incubated with them for 4 h and then added todtget cells. After 24 h, the supernatants werecigt and examined
for host cell cytotoxicity by measuring lactate yidgdogenase (LDH) release. The cytotoxicityfofculbertsoni to the
CHO cells showed about 87.4%. When the monoclamidiady was pre-incubated with culbertsoni, the amoebial
cytotoxicity was remarkably decreased as showrDat telease (1.858 absorbance), which was reprebeuitie about
49.9%. Taken together, it suggested that the monathntibody against MBP be important to inhibé& tytotoxicity
of A. culbertsoni trophozoites to the target cell. The antibody bl applied into am vivo functional analysis, which
would help to develop therapeutics.

Key Words: Acanthamoeba culbertsoni, Mannose-binding protein, Monoclonal antibody, &@gxicity

Acanthamoeba culbertsoni is the causative agent of  Lectins are well known to be important to inducéoey
granulomatous amoebic encephalitis (GAE), a camdiiat  toxicity in target cells byA. castellanii causing amoebic kera-
predominantly occurs in immunocompromised individua tits (AK). Among them, a mannose-binding proteirBR)
and which is typically fatal (Schuster and Visveay2004;  was shown to have strolgcastellanii pathogenic potential
Walochnik et al., 2008). when correlated with major virulence proteins (Garet

Acanthamoeba has been of interests due to (i) produceal., 2006; Panjwani, 2010; Kim et al., 2012). ThBRMwas
serious human infections associated with a rilgeimumber  cloned and revealed to possess about 130 kDa-nenlecu
of immunocompromised patients and contact lenseangga  weight (MW). However, irA. culbertsoni, it is not well re-
(ii) its potential role in ecosystems and (iii) dtisility to act ~ ported about the MW and functional roles yet. Ritgene
as a host/reservoir for microbial pathogens (KRa0E). reported the production of the monoclonal antibtughj.
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Table 1.Protective effects of DG11 to the cytotoxicity of. culbertsoni to CHO cells.A. culbertsoni was pre-incubated with DG11 ef
monoclonal antibody for 4 h and then LDH releass maasured. Lysed CHO; CHO cells treated withig liysfer for 30 min. Lysed.
culbertsoni; A. culbertsoni treated with a lysis buffer of Triton X-100 for 8n at 37C., SD; standard deviation. Data were absorb.
measured under 490 nm. The experiments were petoimtriplicate three times

Exp. Medium CHO Iéﬁ%d A a&g&ni A C%Egt;ni A w(I:g)_ie(r)ts;ni + A wcl:yeﬁs;ni +

) polyclonal serum DG11
1 0.738 1541 2911 0.820 3.200 1.770 1.867
2 0.742 1.563 2.955 0.827 3.255 1.899 1.809
3¢ 0.759 1.712 2.886 0.770 3.304 1.919 1.898
Mean 0.746 1.605 2.917 0.806 3.253 1.863 1.858
SD 0.011 0.093 0.035 0.031 0.052 0.081 0.045

culbertsoni MBP in 2018 (Kang et al., 2018). Antibodies

againstNaegleria fowleri antigens, another pathogenic free-

living amoeba have proven useful to diagnose iitfiestin
experimental animals (Ryu and Im, 1992; Lee, 20@#his
study, protective effects were analyzed using theational
antibody teA. culbertsoni MBP by quantification and were
also compared with other free-living amoebae.

A. culbertsoni trophozoites (ATCC NO. 30171; Kim et
al., 1988; Kong et al.,1993) were grown withoutkatgin

amoebae were pre-incubated with them for 4 h aed th
added to the target cells. After 24 h, the supantsitwere
collected and examined for host cell cytotoxicity rhea-
suring lactate dehydrogenase (LDH) release (cyitmtpx
detection kit; Roche Applied Science, Lewes, Eass8,
UK). In brief, the supernatants of the co-culturesre
assessed for the presence of lactate dehydroggriidi
the release of which is considered an estimatelbfieath.
The percentage LDH release which was measureddoy-ab

12 mL of PYG medium (proteose peptone 0.75% (w/v)bance under 490 nm was calculated as follows: imeetal

(Kisan Bio, Seoul, Korea), yeast extract 0.75% \\{iisan
Bio, Seoul, Korea) and glucose 1.5% (w/v) (Sigmerigh
Co., St. Louis, MO, USA)) in a 75T culture flasieatC. A.
castelanii (ATCC NO. 50492), In addition, briefly, patho-
genic N. fomleri (Carter Nf69 strain, ATCC 30215) was
axenically cultured at 3Z in Nelson's medium (Seong et
al., 2017). CHO cells were cultured with Earle'simum

LDH X 100% / maximum LDH = % cytotoxicity.

In results, with regarding the cytotoxicity Af culbertsoni,
CHO cells were shown morphologically severe destrnuc
as observed at 24 h incubation (data not showrg.dEd
struction of the CHO cells was described with L3tase
shown at Table 1. The CHO cells by co-incubatiorAof
culbertsoni trophozoites were proven mostly death (2.917

essential medium (EMEM) containing 10% fetal bovine absorbance) as similar with whole death of LDH cletep

serum at 3T in a 5% CQincubator (Kang et al., 2005).
To determine the protective effects of the monaadlon
antibody which was produced and cloned, that is1DG
cytotoxicity assay was performed as previously idesd
(Sissons et al., 2005). The DG11 monoclonal antilveas
classified with IgM isotype (Kang et al., 2018).bref, for
the amoebial cytotoxicity to the target cell, are&bpho-
zoites (2> 10° amoebae/0.5 mL/well) were incubated with
CHO cells in EMEM. The plates were observed perilyi
for monolayer disruptions under a phase-contrasstope
for up to 24 h. For the protective effects of aniies,

lysis (3.253 absorbance). The LDH release was leddzl
into % cytotoxicity (Fig. 1). That is, the cytoteity of A.
culbertsoni to the CHO cells showed about 87.4%. When
the monoclonal antibody of DG11 was pre-incubatét w
A. culbertsoni, the amoebial cytotoxicity was remarkably
decreased as shown at LDH release (1.858 absojtiance
Table 1, which was represented with about 49.9Figatl.
On the other hand, polyclonal serum obtained fraxhBc
mice 4 weeks post-injection with MBP antigen alsoveed
protective effects (about 50%) as similar withrii@noclonal
antibody of DG11 at Fig. 1. Based on the % cytafoxiat
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Fig. 1, the protective effects of the monoclondibaaly of ~ With A. culbertsoni, A. castellanii andN. fowleri induced
DG11 were shown about 37.5%. Taken together, ge®igd  huge cytotoxicity over about 87%. However, the grtive
that the monoclonal antibody of DG11 be importanint effects of the monoclonal antibody of DG11 were otwt
hibit the cytotoxicity ofA. culbertsoni trophozoites to the served in the cytotoxicity of. castellanii andN. fowleri at
target cell. Table 2 and Fig. 2. It implied that the monoclcaatibody
The monoclonal antibody of DG11 is report&dcul- of DG11 beA. culbertsoni MBP-specific.
bertsoni MBP-specific. To understand the cross-reactivity =~ Contact-dependent pathway Afculbertsoni via saccha-
by the cytotoxicity assay, LDH assay was performgidg  rides or proteins has been of interest. It wasrtegdhat
other pathogenic free-living amoebae, edgcastellanii, N.  other pathogenié. cagtellanii have strong associated with
fomeri. The LDH release could be useful to analyze theMBP in the contact-dependent pathway (Kim et 81,2).
cytotoxicity and protectivity with numerical valder the Recently, MBP ofA. culbertsoni was purified and the mono-
guantification. As shown at Table 1 and Fig. 1,dytetoxi- clonal antibody of DG11 was produced and charaetri
city of A. culbertsoni and protective effects of the mono-
clonal antibody of DG11 were similar in Table 2 dfig. 2.
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Fig. 1. Cytotoxicity of A. culbertsoni and protective effects o Fig. 2. Comparison of cytotoxicity by other free-Wing amoebae
DG11 to the amoebaBased on the LDH assay shown at Tab and the protective effects of DG11Basedon the LDH ass:
the cytotoxicity was calculated with percent value. shown at Table 2, the cytotoxicity was calculatét percent value.

Table 2. Comparison of protective effects of DG11sing other free living amoebaeOther three pathogenic strains were applied.
were absorbances measured under 490 nm. The egptsiwere performed in triplicate three times asvshat Table 1

+ + +

Bxp. Medium  CHO I&ngj Aa:f:tdsoni A;Z:S;Znii NLf)r:/\‘::ri AaCJI’:)Srt;ni AccaHst:|;nii NCfHoz;i Aw?bl?so”” A‘g;?a”i” N'(;:MOGH
: : DG11 DG11 DG11

2 055 1231 2999 0.598 0515 0,502 3.000 2.875 3131 2.100 2029 2989
7 0458 1234 2567 0675 0.599 0.563 3215 2.901 3011 2313 8828 2991
3 0525 1451 2498 0.700 0612 0501 2.997 2919 2.984 2.208 9271 3003
Mean 0513 1305 2683 0.658 0575 0.552 3071 2.898 3.042 2.207 4228 2.99
sD 0050 0126 0272 0.053 0.053 0.046 0125 0,022 0.078 0.107 0801  0.008
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with IgM (Kang et al., 2018). The monoclonal antipaf

DG11 possessed kappa chain and about 83 kDa (Kang e

al., 2018).

In A. culbertsoni trophozoite, MBP concentrated in the
movement would be associated with the adhesiorhef t

amoeba to a host cell, leading to amoebial cytotiyxilt
was guided that if treated with antibodies, theigicity

of A. culbertsoni would be inhibited. The protective effects
of the monoclonal antibody of DG11 were shown about

37.5%, which implied that MBP should be absolutedgo-
ciated with adhesion and further amoebial cytottyic

Rather than optical finding such as immunofluorasee
for the cross-reactivity and specificity, quatifioa is needed
for better understanding. The LDH release showedkrioal
results of the amoebial cytotoxicity and proteckfects
of the monoclonal antibody of DG11. As a resulheot
amoebae oA\ casteallanii andN. fowleri did not show its
protective effect againgt culbertsoni-specific MBP.

The antibody will be applied into dn vivo functional
analysis, which would help to develop therapeutics.
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