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Life cycle of Leishmania

Visceral leishmaniasis
L. chagasi
L. infantum

Cutaneous leishmaniasis
L. mexicana
L. panamensis
L. amazonensis ( diffuse)
L. braziliensis (muccocutaneous)
L. guyanensis
L. peruviana ...
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First generation vaccine

« Vaccine for cutaneous leishmaniasis in the Old World: autoclaved
Leishmania major (ALM) + BCG

* Vaccine for cutaneous leishmaniasis in the New World: autoclaved
Leishmania amazonensis (ALA) + BCG

* Vaccine for cutaneous leishmaniasis in the New World: merthiolated
Leishmania amazonensis (MLA) without BCG

« Vaccine for visceral leishmaniasis in the Old World: ALM + BCG

« Vaccine for cutaneous and visceral leishmaniasis in the Old World:
ALM-alum + BCG
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Second generation vaccines
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=Is Th1/Th2 differentiation occurs in
human infected with L. guyanensis?

Interferon-y

1L-10
I. Reactivity against L. guyanensis in subjects never tve L. gupanensi I .
exposed to Leishmania
- . UV-irradiated L. guyanensis — ]*
-naive subjects
absence of scars because of leishmaniasis
no history of any stay in country endemic L symersisscuble nigens ]‘

absence of L. guyanensis specific antibodies
no IFN-y production in response to SLA (<100pg/ml)

T T T T
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Cytokines in supernatants (in pg/ml)

-Lymphocyte culture and cytokine detection

PBMC IFN-y producing cells in response

to L. guyanensis are CD8" T cells

anti-human CD4 coated to magnetic beads 800 —

60 -] w

exposure to magnetic fields T
/ l\ P
copat CD4"
200 ]
mytomycin treated autologous PBMC

=

1 1 1
L. guyanensis total CD3" CD3+ CD4 CD8" CD4" CDs§"

cytokine analysis after 7days of culture
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purified CD8+ T cells

IFN-y producing CD8* T cells
in response to L. guyanensis are “naive”

anti- humanCDASRA ( mice, IgG)

600 —|

400

()= >—

anti-mouse IgG coated to magnetic beads.

exposure to magnetic field

/ \ total  CD45A" CD45AT CD62L" CD62L* CCR7- CCR7H CLA™ CLA'

CD8*CD4sRA * CD8* CD45RA -

generation of antigen-specific T cell lines and proliferation

- Proliferation and cytokine production of L.guyanensis specific T cell lines restimulated

with LACK

culture during 7 days with antigens
= specific polyclonal T cell lines

Antigens used in restimulation

Tive L. guyanensis LACK PPD
T- cell lines (N°) SI IFN= production SI TFN-y production SI TFN=y production

T cell lines (pg/mi) (pg/ml) (pg/ml)
mitomycined autologous PBMC as APC ! 7 13590 34 oz 18 1
+ 2 9.7 39473 78 174 19 103

antigens
3 9.7 6360 9.4 4741 14 25
4 39 13222 48 7809 13 95
3 days of culture 5 20 29205 18 10316 16 100
6 18 13574 75 7387 0.8 52
7 7 14451 85 8458 12 36
8 16.8 3791 24 1502 0.5 123
cytokine production proliferation 9 154 9209 15 3658 14 114
TH3

Pascal LAUNOIS, IF2004 IP-d,e,e’ (part2), 5, 6 et 8/04/2004



Université Pierre et Marie Curie, Immunologie fondamentale

IFN ducing T cells i to LACK
Cytokine production in response to LACK “Y procucing .. cerls +response 0
. . . are naive CD8* T cells
of PBMC from subjects never exposed to Leishmania

B Ny
O w10

LACK

live L. guyanensis

T T
0 500 1000 1500
cytokine production in supernatants (pg/ml)

IL-10 producing cells in response to LACK
are memory CD4" T cells Evidences of the production of suppressive cytokine(s) in response
to L. guyanensis in PBMC from healthy subjects

IL-10 and IFN-y producing T cells
recognized LACK

Limited IL-10 production in
response to live L. guyanensis

=suppressive cytokines induced by
L. guyanensis ?
IL-4 and IL-13 not detected

Hﬂ H TGF-B?

ol CDISRAT CDASRA' CDGZLT CDGIL  CCRT  CCRT®  CLA  cLa*
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TGF-B1 is produced only in response to live L. guyanensis
Production of TGF-B1 in response to live L. guyanensis

iveLg — . .
*  TGF-B1 is not produced in response to
- UV-irradiated L. guyanensis (L.g.) and
1PNy L2 IL-10 TR UirradiatedLg | na SLA
SLA - nd.
SLA healthy — n.d. [+ —
controls-
o s w0 10 20
TGF- B production (pg/ml)
LCL patients — — — nd.
live L.g (108) —
0 0 o0 0 10 2 0 0 0 100 20 . . .
Oiradiatod Lg(106] - * TGF-B1 is not produced by stimulation
Cytokine production (pg/mi) with higher UV-irradiated parasite
UV-irradiated L.g. (107] nd.

0 50 100 150 200
TGF- B production (pg/mi)

TGF-B1 producing cells in response to live L.g. are CD4" T cells TGF-B1 producing cells are CD4* CD25" T cells
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total CcD25" cp25+ CD45RO"  CD45RO*  DR- DR*
total CD3- CD3* cCD4- cD4* cD8- cD8*

Are the TGF-B1 producing CD4* CD25" T cells T regulatory cells?

Pascal LAUNOIS, IF2004 IP-d,e,e’ (part2), 5, 6 et 8/04/2004



Université Pierre et Marie Curie, Immunologie fondamentale

. CD4" CD25* T cells produced TGF-$1 but not IL-10
Conclusions (1) . .
in response to live L.g.
. . . . . TGF-B1 1L-10
* Production of TGF-B1 in response to live L.g in healthy subjects cba* co2s* acnv co25 cDa* cp2s* CDa* 25"
* TGF-B1 producing cells are phenotypicaly and functionally identical to the e . n ’
regulatory CD4* CD25* T cells anico3 nd. anicD3
— Expression of CD25, CD45R0, DR surface markers u
— Suppressive effects (IL-2 and IL-10 production) on CD4* CD25- T cells e ! - - " . . )
o s w0 s 10 s o m w 0
cytokine production (pg/ml) cytokine woducnnn lpg/ml)
« are the CD4* CD25* activated in the presence of L. g. a sub-population of T
regulatory cells? L2 IFN-y
cp4* cp25* cp4* cD25" cD4* cD25* CD4* CD25"
no stimulation | n.d. nd. o stimulation | .. nd.
anti-CD3 *I( — p3- n.d.
L gwanensis < n.d. 4 L gwanensis | n.d.
o w0 w0 we mw o w0 s e s
cytokine production (pg/mi) cytokine production (pg/ml)
IL-2 IL-10 IFNy TGF-$1
IL-10 IFN-y TGF-p1
cpat* cp2s* | nd 4 nd —
cp4a* cp2s*t o nd
cD4* cD25 — — — | nd
CD4* CD25
cp4* cp25*
cpa* cp2s* . nd -
+ cD4* CD25" | . . —F ——— . .
cb4* CD25 0 50 100 0 100 200 300 0 250 500 750 0 100 200 300
100 W w0 w0 w0 7 100 200 300
Cytokine production (pg/ml)
Cytokine production (pg/ml)
PRI . *  CD4* CD25* T cells are able to inhibit production of IL-2, IL-10 but not of IFN-y
. + + . . - i
CD4 CD2+5 T cells are a'ble to inhibit product'lon of IL-2, IL-10 and IFN. by CD4* CD25 T cells in the presence of live L.g
vy by CD4* CD25- T cells in the presence of anti-CD3 = CD4* CD25" = Treg cells ?
=> sub-population of regul. y T cells ?
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Role of TGF in the suppressive activity of T regulatory cells on the

Role of TGF in the suppressive activity of T regulatory cells on
IL-2 and IL-10 production in the presence of live L.g ?

cytokine production in the presence of anti-CD3 ?

IL-2 IL-10 IFN-y TGF-$1
COA*CD2s* CDA*CORS”  AntLAD  antTGEBN  anidsotypo
IL-2 IL-10 IFN9y - - - - nd
Cou*Coast COA*CD2S  aMHLAO antlTGR-BY  antisotype . »

+ - - - - a nd

+ + |~
- + -

+ + + 4
+ + [~

+ + + —
+ + + 4

+ + + -
+ + + -

LA S S S T R A S S A S O
+ + + -
P Cytokine production (pg/mi)

Cytokine production (pg/ml)
addition of anti-IL-10 did not reverse suppression of CD4* CD25" in the
presence of live L.g.
addition of anti-TGF-B restore IL-2 and IL-10 production of CD4* CD25" T

cells in the presence of live L.g

addition of anti-TGF-B1 / anti-IL-10 did not reverse suppression of CD4*
CD25" in the presence anti-CD3

1. Different patterns of cytokines produced in the presence of anti-CD3 and live L.g.

Production of In the presence of In the presence of 3. Different mechanisms of suppression of CD4* CD25"in the presence of anti-CD3
cytokines anti-CD3 live L.g. and live L.g.
TGF-B + +
IL-10 + -
Inhibition of suppression in the IL-2 IL-10 IFN-y
presence of anti-TGF mAbs
Anti-CD3 - - -
. . . . Live L.g + + _
2. Different patterns of suppression of CD4* CD25* T cells in the presence of anti-CD3
and L.g
Suppression in the IL-2 IL-10 IFN-y
presence of
Anti-CD3 + + +
Live L.g + + -
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Role of the TGF-B1 producing CD4* CD25" T cells
in the development of disease ?

- TGF neutralization +

*  TGF-B1 neutralization decreased
expression of both CLA and CCR4
but not CD62L and CCR7 on IFN-y
producing cells

IPN-pPE
—_—

Lz
04301558107 10

—
—_—
L
10?0 mrmf‘ug 104

m".m‘ A
FLIH

= TGF-1 implicated in homing of

IFN-y producing CD8" T cells to

skin ( anti-parasite function)

Conclusions (2)

*  TGF-B1 producing CD4* CD25" T cells might be involved in “ protective “ response
against infection with Leishmania:

— Inhibit IL-10 production in response to live L.g.

— Maintain surface markers impli 1 in the homing of IFN-y producing CD8* T
cells to the skin

— Inhibit apoptosis of CD8" T cells

= Allow the IFN-y producing CD8" T cells to have/maintain their anti-parasite
functions at the local site
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CD8-PE

Role of the TGF-B1 producing CD4* CD25" T cells
in the development of disease ?

TGF
= neutralization +
-

Lz
Ra,

« Neutralization of TGF-B1 increased

Tl e e fHiN it apoptosis in CD8" T cells
FL1H FLIH
Annexin-V-FITC AnnexinV-FITC
= TGF-P prevents apoptosis allowing
the IFN-y producing CD8* T cells to
Y have their effector functions
TGF-B1 neutralisation ' . .

CONCLUSION (1
-in subjects who have never been exposed to Leishmania

IFN-y producing CD8" T cells specific for LACK
IL-10 producing CD4" T cells specific for LACK ( undetectable in
the presence of L.g.)

But amounts of cytokines and % of producing cells vary among s ubjects

=> role of these cells in the resistance /susceptibility to inf ection with
Leishmania

= follow-up of naive subjects (soldiers ) exposed to Leishmania in the
rain forest
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Table ] Summary of the nserfeson (1IFN}7 responses 10 3 Leidvmanis bomolopae of socapeons for acivamd C-kinase (LACK) in aibjec exposed 10
Leudminis

Resctivity sgainse LACK

Incrsased IP-7 resposse 1o LACK} o incressed 1PN response s0 LACKY
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Response to LACK in naive and exposed subjects

Naive subjects Exposed subjects Leishmaniasis

" . o 2

: ?
3 B B —— f
e [ b M @
\ c
1
IFN-y IL-10
4.'__ - Naive subjects Exposed subjects Early LCL Late LCL
o w -
= ¥ LI 4 .
S R L - ©),
% PO & + + .
g H - .
oo -

inhibition by other cytokines?

. e @ apoptosis?

1
H®

Correlation between IFN-y production to LACK and
clinical and /or parasitological data.

R
-number of paraasites per lesion = NO

-number and location of the lesions = NO

Migration to the skin ?
-presence or absence of adenopathy = NO

ZTxX0n

P! or of itis = NO
- duration of the lesions YES
gpe 1 <30 jours mediane 21 jours

gpe 2 > 30 jours medaine 69 jours
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I. Migration to the skin

IFN-y
‘ ' IFNJY

ann IFN-

anti- cell surface

heads  conjugated with

anti-IFN-y PE labelled anti-IFN-y PE labelled
exposure to
_> ————  magnetic field

qu 109

IFN4-PE
—_—
L2
10% 10l 70

i T T # T
[T T LT
FLiH

CLAFITC

1PN producing COB+ T cals

ool

= IFN-y producing CD4* T cells specific to LACK in LCL patients
might migrate to skin

Evidences of the production of suppressive cytokine(s) in response
to L. guyanensis in PBMC from healthy subjects

* IL-10 and IFN-y producing T cells
recognized LACK

LACK
* Limited IL-10 production in
response to live L. guyanensis

=suppressive cytokines induced by
L. guyanensis ?
IL-4 and IL-13 not detected
TGF-B?

Analysis of intra lesional cytokines

2 3 4 5 6

compelitor s
cDNA ™
competitor »
IL-13
cDNA »
mmpcm‘" ® - -
competitor = - actin
cDNA »

Pascal LAUNOIS, IF2004 IP-d,e,e’ (part2), 5, 6 et 8/04/2004

12




Université Pierre et Marie Curie, Immunologie fondamentale

Days of lesion development in Th1 and Th2 lesions
Detection of intra-lesional cytokines

Definitions
predominance Th2 1L-4 and/or IL-13 > IFN-y

predominance Thl IFN-y > 1L~4 et IL-13

Results

Days of lesion development
B

0
predominance Th2 39 biopsies
Th2=Thl 9 biopsies 0
predominance Th1l 28 biopsies H
¢ ™2 THZ = TH1 ™1
Naive subjects Exposed subjects Early LCL Late LCL

How to prove that LACK specific CD4* T cells

migrate effectively to the skin?
& — - - @)

B -isolate the cells directly from the lesions
L —_— . g
o @ and to analyse their specificity
o . @ = but need stimulation of cells
: ®-~
Migration to the skin ?
-analyse the TCR repertoire inside the lesions (24 different)
R = quantify expression of each VB (RT-PCR + ELISA)
= sequencing CDR3
s = compare with CDR3 in T cells stimulated with LACK
K Th2 Th1
|
N
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Naive subjects Exposed subjects Early LCL Late LCL

B ‘ ‘ ppression by other C
L @ —®

o]

o]

i o€

Possible migration
to the skin

Th2 Th1

Z=xX0

I1. IFN-y responses to LACK in “late” LCL is
due to a particular cytokines
Th2 cytokines known to dow-regulate [FN-y production

-IL-4 , IL-10 and TGF-f are not detected in supernatants of
Leishmania-stimulated PBMC from LCL patients.

-IL-13 detected in LCL patients

Subjects IL-13 (pg/ml) L4 (pg/ml) TFN~ (pg/ml)

Active  LCL 159430%* 943 5916£1420*
patients
(n=22)

Healed LCL 424 ND 940::48*
patients
(n=5)

Normal 12425 ND 54227
controls
(=10)

Neutralisation of IL-13 restore IFN-y production in
response to 1L-12

Addlition b culbures

Antielle13  Antilld 12
(1 pgfmly (L wglml) (1 ng/mly
2 +
+ - -
+ - -
- + R
- . +
+ + -
+ + .
pecoetrl Ity ot +

TRy in supernatants (ngfml)
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IL-13 dow -regulate IL-12RB2 chain on T cells
stimulated with L. guyanensis

i 2 3 4 5§

Anti-IL-13 (1 ygmL) - - + + -
Anti-IL-12 (1 gg/mL) - - - - + +
Isotype control (1 ugfml) - - - - -
IL-12 (10 ng/mL) - + - + - & - &

B-Actin  Compeilior b

cDNA
Anti-IL-13
Anti-TL-4

IL-12Rp2
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Conclusions (1)

-LACK induces IFN-y production in PBMC from subjects
never exposed to Leishmania

-IFN-y production in response to LACK increase
during exposition to Leishmania

-IFN-y production in LCL patients (only during eatrly phase)

= LACK might be a good candidate for vaccination

Pascal LAUNOIS, IF2004 IP-d,e,e’ (part2), 5, 6 et 8/04/2004

Conclusions (2)

- LACK induces IL-10 production in PBMC from either
in naive subjects
in subjects exposed to Leishmania
in LCL patients

=> deactivation of macrophages
= facilitate development of disease?
BUT others antigens like CPA and CPB ( protective in mice)

induce IL-10 in human

= new function of IL-10?
(necessary to memory responses?)
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