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Role of CD200-CD200R interaction in infection of
macrophage by Leishmania
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Role of CD200-CD200R In Leishmania infection
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Biological cycle of Leishmania ssp
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Kaye & Scott. 2011. Leishmaniasis: complexity at the host-pathogen interface. Nat Rev Microbiol
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Leishmania species and leishmaniasis:

Table 1. Leishmania species and associated human diseases

- \
Disease form Mew Wiordd speces

L (L) rrajor

(L} amazonensis L{L i maior « L (L) tropica
L IL piranay L L) asthiopica

r-

L (L.) mexicong comiplax

r~-r

L} veneruelensis

. (V) brazitiensis
(V) penuviana

£ lansani
|_.|:'|.'q'-

V) lansani

L {Vionnia) subgenus

[V ponamenss

. (V) pupanensis
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Ciffuse cutaneous
L (L) amazanansis
L (L) pifanai
Mucocutaneous
L (V) broziiensis
Viscerd
L (L) dorowani comphes [ L.(L) chogas* L L) infantum®*

" . 5
| L (L) donovani

P14 75T

*enerl Y, L. |"'l:"-n_'|'.:'_"""“ and L. GLCEC'E-.: are tne caEatve -'rl._i::_'.‘:"llb of visceral leshimaniass;, however, @ses of cutaneows lkeshmanass have been reported
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Lipoldova et al. Nature Reviews Genetics 7, (April 2006)




Cutaneous leishmaniosis species:

-@ L. amazonensis

-@ L. major
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Why L. (L.) amazonensis is more virulent than L. (L.)
major?



Initial evidence:

Microarray assay:
-Macrophages (Bone marrow) infected with Leishmania
amazonensis amastigotes for 48 h:

Institute of Systems Biology, Seattle, WA:
Kathy Kennedy
Alan Aderem

v J .
Chau Huynh

RESULTS:
- Detection of CD200 up-regulation in infected macrophages.



CD200

- Type 1 Glycoprotein of
membrane.

- 2 domains of Ig
-Superfamily of
Immunoglobulins

Main role:

a. To control macrophage
response.

b. To contain exaggerated
Immune response.

Diane E. Griffin. Nature Reviews Immunology (2003)



Is CD200 induction important for Leishmania

C57BL/6 WT
Jackson Lab

kDa

100
80

60
50

40

30

20

12% SDS-PAGE

200 [«
140 |«

WB

Infection?

C57BL/6 CD200-/-
Schering-Plough BioPharma

IR
O
Sy

infection in vitro

“infection in vivo




L. (L.) amazonensis induces CD200 in bone marrow
macrophages (BMM)
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L. (L.) amazonensis induces CD200 and inhibits INOS-NO
production - important response to kill parasites
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L. (L.) amazonensis induces CD200 and inhibits INOS-NO
production - important response to kill parasites
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L. (L.) amazonensis induces CD200 and inhibits INOS-NO
production - important response to kill parasites

BwWT
E CD200-
+ D-NMMA + L-NMMA
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L. (L.) amazonensis induces CD200 and inhibits INOS-NO
production - important response to kill parasites




L. (L.) amazonensis induces CD200 and inhibits
macrophage INOS - important response to kill parasites

WT macrophages
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Why L. (L.) amazonensis is more virulent than L. (L.)

major?
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L. (L.) major fails to induce CD200 in macrophages



CD200 transforms the mild Infection into a
virulent pattern typical of L. (L.) amazonensis
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Inhibition of INOS recover infectivity of
macrophages
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fails to induce CD200 in macrophages

WT macrophages |,

KO macrophages CD200 -Fc
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Is CD200 induction dependent of TLR ?




Is CD200 induction in macrophages infected by
Leishmania TLR-dependent ?
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L.(L.) amazonensis infection in MyD88 -/- mice
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L. amazonensis induces CD200 in bone marrow
macrophages (BMM) of WT mice but not in deficient mice
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L. (L.) amazonensis vs
Role of CD200 in different Leishmanias




Is CD200 induction important for Leishmania
(L.) chagasi infection?
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Induces CD200 in bone marrow macrophages
(BMM) at later time-points of infection
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iInduces CD200 in neutrophils of
C57BL/6 mice

Role of different cells in Leishmania infection



Induces CD200 in splenocytes of infected mice

1x107 stationary phase forms of
L. (L.) infantum chagasi




Is CD200 induction important for Leishmania
(L.) chagasi infection?

Dra. Clara L. Barbieri Biotério da Parasitologia
UNIFESP-EPM

Albert
Bressan

PCR em tempo real infeccéo in vitro



Cutaneous leishmaniosis species:
Cutanea

Cutanea- dlfusa

Nature Reviews | Microbiology

Chappuis et al 2007




Collaborators at Fiocruz de Bahia- Brazil

Exposure of Phosphatidylserine on Leishmania
amazonensis lsolates Is Associated with Diffuse

Cutaneous Leishmaniasis and Parasite Infectivity

Jaqueline Franca-Costa'2>, Jodo Luiz Mendes Wanderley>*>, Poliana Deolindo®?, Jessica B. Zarattini*5,
Jackson Costa’, Lynn Soong’, Marcello André Barcinski*>, Aldina Barral''?, Valeria M. Borges'**
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Exposure of Phosphatidylserine on Leishmania
amazonensis Isolates Is Associated with Diffuse
Cutaneous Leishmaniasis and Parasite Infectivity

Jaqueline Franga-Costa'2®, Joao Luiz Mendes Wanderley*“®, Poliana Deolindo®%, Jessica B. Zarattini*®¢,
Jackson Costa’, Lynn Soong’, Marcello André Barcinski®>, Aldina Barral’?, Valeria M. Borges'?*

Table 1. Leishmania amazonenss isolates used in this study.

Number Strain International Code (*) Origin  Pathology

BA 106 MHOM/BR/1986/BA106 BA DCL
BA 199 MHOM/BR/1989/BA199 MA DCL
BA 276 MHOM/BR/1989/BA276 DCL
BA 336 MHOM/BR/1990/BA336 DCL
BA 700 MHOM/BR/1997/BA700 DCL
BA 760 MHOM/BR/1999/BA760 DCL
BA 820 MHOM/BR 2002/ BA820 DCL
BA 69 MHOM/BR/'1985/BA 69 LCL
BA 73 MHOM/BR/1985/BA 73 LCL
BA115 MHOM/BR/1987/BA115 LCL
BA125 MHOM/BR/1987/BA125 LCL
BA113 MHOM/BR/1987/BA113 LCL
M2269 MHOM/BR/1973/M2269 LCL
LV79 MPRO/BR'72M 1841-LV-79 LCL

1
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6
7
8
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L. (L.) amazonensis vs L. (L.) amazonensis

LCL vs DCL
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L. (L.) amazonensis vs L. (L.) amazonensis

Role of CD200 in isolates from patients with LCL and DCL

LCL

CD200 CD200 R




L. (L.) amazonensis vs L. (L.) amazonensis
Role of CD200 in isolates from patients with LCL and DCL

C57BL/6 WT
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L. (L.) amazonensis isolates associated with diffuse cutaneous
leishmaniasis (DCL) fails to proliferate in macrophage of
C57BL/6 mice
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L. (L.) amazonensis isolates associated with diffuse cutaneous
leishmaniasis (DCL) is controlled in C57BL/6 mice infection
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Role of -CD200R In Leishmania infection
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Future experiments:

- To see the involvement of others cells in the CD200 signal.

Neutrophils
L. amazonensis Model

Model 7




Future experiments:

-To see where is activated the CD200 signal in macrophages
Infected with Leishmania.
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Induction of CD200 by Leishmania in macrophages treated
previously with actin polymerization
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Introducao: Ensaios de infeccao in vitro

L. major
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Schematic procedure:

CD200: 4pg/mL
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Schematic procedure: % amastigotes

O Neutrophils

« Mmetacyclic

PCR em tempo real



New schematic procedure:

1 day: Infection 1x106 parasites/footpad + 10/Hg E€D2OBFc
3 day: + 10 ug CD200-Fc

4 day: + 10 ug CD200-Fc

7/ day: + 10 pg CD200-Fc

14 day: + 10 ug CD200-Fc

21 day: + 10 ug CD200-Fc

Etc...



Quantification of parasite load in lesion: Protocol

ﬁﬁ

10 minin 10 minin To wash in
lodate Ethanol 70% distillated

solution solution water
Weight the tubes
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100uL 100 uL
-

l. 2: n parasites x 100 x 3
l. 3: n parasites x 103x 3
l. 4: n parasites x 10 x 3
l. 5: n parasites x 10° x 3
l. 6: n parasites x 10° x 3
l. 7: n parasites x 107 x 3
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16 wells/every dilution/50 ul




CD200 molecule
Schematic procedure: %. Leishmania

<« » \lacrophage

Wash out

CD200: 4ug/mL




Schematic procedure:

Drugs:
-L-NMMN

- D-NMMN
Wash out

Pre-incubation 1h of infection
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