o mmﬁ%’ﬂﬁuuauystﬁ

lassnns MRG5280132

loy 219138 @3, aunds lanadna
mﬂ%mqa%ﬁwmﬂﬁﬁﬂ

ATMELNABANITUNNE V. URAR

L@33lATINITLAan WeAINew T 2554



e MRG5280132

T mmﬁé’ﬂiuuamyﬁfﬁ

lassnns MRG5280132

819138 @3. AU lanzIRna
ma%wga%ﬁwmaﬁﬁn

ATLELNARANITUNNY . N

KL myul@ SIRIBNIT A TUSNITY ﬂ’ﬁﬂ’ﬁ@q@ E\ ?Iﬂ 1

LRERIBNINWN amuaﬁu mgumﬁ% ¢)

(mwmﬁmﬂmﬁmmﬁﬂumaa;ﬁ%ﬂ ana. waz am. Wi dudasiudiaaualy)



naanIsNlsend

ae Ao & , vy Ao & Aa A & ea =
Tmoﬂmﬁ]smam%gma"l,ﬂvlmmsmmﬂmmﬂ;mﬁnﬂma@limm a1 . @REw gaiing a1asdnlinm

d' VYo 2 U ,_-3’ a o €n=i Yo a dy o = 1 2
Tasms GalsddSnen TaTuue wwfe LLa:auuaguqﬂmmﬂlmmLuquuauiﬂsaﬂwsu mm@‘ma"lﬂvlﬂ
a18a ﬁ"mﬁﬂmamﬁwammmauwszqmlﬂuaahga VDUBLIA mﬂm:nmmamﬁ(mﬁauﬁmﬂmgmﬁzﬁ
ﬂ’]iLﬁuéT’sasi’mLﬁa@mﬂ;jﬂa SRS LEIRITUNIANBIATIN U mJauqmﬁwﬁmmﬂmzmiumiﬂ’ﬁ
q@uﬁﬂm F ﬁwﬁmmnamuaﬁum&umﬁfﬁm ﬁ’lﬁnuﬁ@umﬁﬂﬂmw‘l,umiv‘i’mm’ﬁwaaa'miﬁ;'usl,mj
Usedhfhudszanae 2552 iiNasiuauyumsdnsIdoaoil veuqm a3 . w)1 Dazyasnaaznansioriy

NNHaNWITEINIUIATINT ULRTUDUNTUVBUNILA AW QDA LLazqmmﬁﬁlﬁﬁﬂm’qu‘Lumi

ﬁﬁIﬂidﬂ?iﬁJiﬂﬁ]%Lﬁ%ﬁ]ﬁuyifﬁ:

219138 a3, aunds lanzTaana

wanlasiniy



Abstract

Project Code : MRG5280132

Project Title : Role of Toll-like receptor 2 (TLR2) expressing on human dendritic cells activated by P.
falciparum antigen

Investigator : Dr. Somying Loharungsikul Department of Microbiology, Faculty of Medical Technology,
Mabhidol University

E-mail Address : mtslh@mahidol.ac.th

Project Period : 2 years

Human immature dendritic cells (immature DCs) express several pattern-recognition receptors (PRRs)
including Toll-like receptors whose functions are recognized pathogen-associated molecular patterns
(PAMPs). The activation of TLRs signaling pathways induces the regulation of genes encoding
cytokines, costimulatory molecules and major histocompatibility complex (MHC) molecules which highly
co-upregulate on mature DCs for mediating T cell response. In P. falciparum infection, we have

previously demonstrated the increasing of TLR2 on monocytes and myeloid DCs in patients with mild

and severe forms of malaria which was significantly correlated with IL-12p70 and IFN-Y, compared to
those of healthy controls. However, information so far regarding the activation of blood myeloid dendritic
cells (MDCs) by P. falciparum antigen through TLR2 signaling pathway is limited in human malaria
infection. Therefore, the activation of TLR2 signaling pathway on human peripheral blood MDCs
stimulated by P. falciparum antigen was investigated in this study. We found that blood stimulated with
lysate of P. falciparum-infected erythrocytes (pRBCs) either from severe or mild malaria could induce
MDCs maturation in vitro by increasing the expression of maturation marker (CD83) on their surfaces as
a dose dependent manner, compared to those of unstimulated blood. After blocking the TLR2
expression on MDCs, their maturation was decreased only in blood stimulated with pRBCs lysate from
severe malaria. A trend in decreasing of costimulatory molecules (CD80) on mature MDCs was found in
stimulated blood with pRBCs lysate from both severe and mild malaria, compared to those of
unstimulated blood. However, no significant expression of CD80 molecule on mature MDCs after TLR2
blocking was noted. There were no significant differences in MHC molecule expression on mature
MDCs in stimulated blood with pRBCs lysate from both severe and mild form. These preliminary results

will lead to better understanding the mechanism of immunoregulation in human falciparum malaria.

Keywords: Malaria, P. falciparum, Dendritic cells (DC), DC maturation, Toll-like receptor 2 (TLR2)
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Objectives

1 To determine whether P. falciparum antigen could induce the differential expression of TLR2 on human
peripheral blood myeloid dendritic cells (MDCs) in vitro.

2 To determine whether there is the activation of TLR2 signaling pathway via the maturation marker on
blood myeloid dendritic cells (CD83), costimulatory molecule (CD80) and MHC class Il molecule after in

vitro stimulation with P. falciparum antigen by flow cytometry.
Materials & Methods

Heparinized bloods were collected from patients with mild and severe forms of falciparum malaria at
Hospital for Tropical Diseases, Faculty of Tropical Medicine on admission (day 0). The malaria antigens
were prepared by in vitro culture and concentrated using Percoll gradients centrifugation. P. falciparum
antigens lysates (pRBCs lysates) were prepared by sonication. For initial determination of the kinetic
expression of TLR2 on MDCs, 300 pl of heparinized blood obtaining from healthy subject was stimulated
with 10 pg/ml peptidoglycan (PGN) from Staphylococcus aureus (a specific ligand for TLR2) for 1, 3, 5,
10, 16 and 24 hours at 37°C, 5%CO0O, and then stained with specific monoclonal antibodies to determine
the TLR2 expressing on MDCs by flow cytometry. To investigate the activation of TLR2 signaling
pathway, Three hundred microliters of heparinized blood from 6 healthy subjects were stimulated with
pRBCs lysate obtaining from 2><105, 2><106, 2><107 pRBCs at 37°C, 5%CO, for 5 hours and stained with
specific monoclonal antibodies to determine the activation of TLR2 signaling pathway via the maturation
marker on MDCs (CD83), costimulatory molecule (CD80) and MHC class |l molecule by flow cytometry.
PGN from S. aureus and unstimulated blood were used as positive and isotypic controls, respectively.

For TLR2 blocking assay, TLR2 receptor expressed on peripheral blood MDCs was neutralized by

purified anti-human TLR2 mAb at a concentration of 1, 5, 10 ug before stimulation with either 2><1O7
cells of pRBCs lysate or 10 ug/ml of PGN from S. aureus at 37°C, 5%CO, for 5 hours. The activation
marker of TLR2 signaling pathway in neutralized bloods was determined by flow cytometry. Data was

acquired for 30,000 cells per individual blood.



Results

In in vitro stimulation, the initial study using specific ligand for TLR2 activation (peptidoglycan; PGN) did
not show any significant difference in TLR2 expression on MDC (Data not shown). However, both PGN
and the lysate of P. falciparum-infected erythrocytes (pRBC) at concentration of 2 x 106 and 1 x 107
could induce the activation of TLR2 signaling pathway by inducing DC maturation in vitro (Fig 1). The
gating strategy of MDCs to investigate the activation of TLR2 signaling pathway was performed by a 4-
color flow cytometry (Fig 2). Blood stimulated with pRBCs lysate either from severe or mild malaria
could induce MDCs maturation in vitro by increasing the expression of maturation marker (CD83) on their
surface as a dose dependent manner, compared to those of unstimulated blood (Fig 3A). But a trend in
decreasing of costimulatory molecules (CD80) on mature MDCs was found in stimulated blood with
pRBCs lysate from both severe and mild malaria, compared to those of unstimulated blood (Fig 3B).
After blocking the TLR2 expression on MDCs, their maturation was decreased only in blood stimulated
with pRBCs lysate from severe malaria (Fig 4A). However, no significant expression of CD80 molecule
on mature MDCs after TLR2 blocking was noted (Fig 4B). There were no significant differences in MHC
molecule expression on mature MDCs in stimulated blood with pRBCs lysate from both severe and mild

forms (data not shown).
Conclusion and Discussion

P. falciparum parasite could activate TLR2 signaling pathway by induce human MDCs maturation while
the regulation of antigen presenting complex HLA-DR and the costimulatory molecule (CD80) by malaria
parasite might be able to suppress the antigen-presenting function on these human MDCs. The
induction of MDC maturation in vitro required lysate containing the concentration of at least 2 x 106 P.
falciparum-infected erythrocytes. = Taken together, these preliminary results will lead to better

understanding the mechanism of immunoregulation in human falciparum malaria.
Significant of research

The information obtained from this study regarding the activation of TLR2 expression on human MDCs
with falciparum malaria antigen and their signaling pathway will lead to understand the possible role of
TLR2 in human falciparum malaria infection. If the falciparum malaria antigens could stimulate the TLR2

signaling pathways on MDCs, these may be a key determinant for immunoregulation of human malaria.
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Figure 1. Activation of human blood myeloid dendritic cells by lysate of P. falciparum. The mature

MDCs are identified as BDCA1 BDCA3' CD83". Numbers indicate percentage of gated population in

each quadrant.



10* |10°
SC-A <PE-A>: BDCA1-3

0 50K 100K 150K 200K 250K 0102 10°

| 10° 4
@ @ | 2
- - | AP
g 21| § i 9.3
[a) Q ‘ [a]
[14] [14] (4] 3
X X 3 104
< < <
w w [ w
Q. o o
v v vV 10%4
3
0
—————— e s o W
0102 10° 10* 10° 0102 10 10* 10° 0102 10° 10* 10°
<FITC-A>: CD83 <PE-Cy7-A>: CD80 <APC-A>: HLA-DR

Figure 2. Peripheral blood myeloid dendritic cells (MDCs) gating strategy to determine the
activation of TLR2 signaling pathway via maturation marker (CD83), costimulatory molecule (CD80)

and major histocompatibility complex (MHC) class II.
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Figure 3. Activation of blood MDCs by lysate of P. falciparum-infected erythrocytes (pRBCs) either
from severe or mild malaria induce (A) maturation marker (CD83) and (B) costimulatory molecule

(CD80).
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Figure 4. Blocking TLR2 expression on blood MDCs before activation by lysate of P. falciparum-

infected erythrocytes (pRBCs) either from severe or mild malaria.
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1. The information obtaining from this study was a new knowledge in human malaria infection that

might be contribute the immunoregulation in human malaria infection.

2. This study will be published in International Peer reviewed Journal as

Somying Loharungsikul, Nattawat Onlamoon, Kovit Pattanapanyasat, Marita Troye-Blomberg,

Srisin Khusmith. Activation of Human Blood Myeloid Dendritic Cells (MDCs) by Plasmodium

falciparum Antigen. Expected to be submitted to Parasite Immunology.

3. This study was presented as 2 posters presentation as following:

a.

Somying Loharungsikul, Nattawa Onlamoon, Kovit Pattanapanyasat, Marita Troye-
Blomberg, Srisin Khusmith. Activation of blood myeloid dendritic cells by P. falciparum

antigen. 10th Meeting on Thailand Research Fund, Petchburi Province, Thailand, 14™-16™

October 2010.

Somying Loharungsikul, Nattawa Onlamoon, Kovit Pattanapanyasat, Marita Troye-
Blomberg, Srisin Khusmith. Activation of human blood myeloid dendritic cells by P.
falciparum antigen. 11th Meeting on Thailand Research Fund, Petchburi Province,

Thailand, 19"-21" October 2011.



