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Appel  d’offre pour médecins - pharmaciens 

Thèse de sciences à  l’Institut  Curie   
 
 
En 2013,  l’Institut  Curie  soutiendra  un  médecin  ou un pharmacien pour la réalisation  d’une  
thèse de sciences. 
 
 
I – INTRODUCTION : 
 

¾ Les candidats considérés devront être : 
- Titulaires ou en cours de DES ou équivalent, éventuellement ancien assistant ou 

ancien chef de clinique assistant, pharmacien. 
- titulaires d’un  Master en sciences ou  d’un  diplôme  d’université  d’une  durée  d’au  moins  

5 ans, équivalent à un M2 européen. 
Avant tout   envoi   de   dossier,   le   candidat   aura   pris   contact   avec   un   chef   d’équipe   de  
l’Institut Curie dont la liste complète est consultable sur le lien suivant : 
http://www.curie.fr/fr/les-unites-de-recherche 
Après un entretien de visu (ou  téléphonique  le  cas  échéant),  le  chef  d’équipe  aura  approuvé  
cette candidature. 
 

¾ Le   chef   de   l’équipe   d’accueil   de   l’Institut   Curie,   après   une   pré-sélection de son candidat, 
soumettra un dossier de candidature. 

 
¾ Le projet scientifique peut être de nature clinico-biologique conçu avec un binôme 

médecin/chercheur   statutaires   de   l’Institut   Curie   mais   cela   n’est   en   aucun   cas   une   close  
obligatoire.  

 
 

II – LE DOSSIER DE CANDIDATURE : 12 pages maximum 
 

Le dossier sera transmis  par  le  chef  d’équipe ; celui-ci  s’assurera  qu’il  est  complet  et  comporte  les  
éléments suivants :  

 
¾ 1° Informations sur le candidat :  

 -  CV détaillé, 
 -  Une équivalence du diplôme français correspondant au Baccalauréat 

- Les notes universitaires certifiées par un représentant universitaire agréé  
- Le diplôme de docteur en médecine ou de pharmacien si le candidat en est déjà 

titulaire 
- Les attestations de spécialité médicale ou de pharmacie si le candidat en est déjà 

titulaire 
- Des lettres de recommandation d’enseignants  ou  chercheurs  avec  appréciations  sur  

les stages pratiques (2minimum) 
- Une lettre de motivation pour le sujet de thèse et le laboratoire (une page). 

 



Cancers	du	sein	triple-négatif		

	
–  RH	négatif	et	HER2	négatif	(IHC)	

–  15	à	20%	des	cancers	du	sein		
	
–  DéRi	clinique	important		
•  Maladie	agressive	(Dent	et	al.	2007)	
–  taux	élevé	de	métastases	à	distance	précoces	(34%)	
–  pronostic	défavorable	(SG	à	10	ans	60%)	

•  Pas	de	thérapie	ciblée	disponible	
	

–  Groupe	hétérogène	
•  Biologie	
•  Pronostic	
•  Réponse	au	traitement	
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Disease-specific	survival	

2.91	[1.51-5.59]	
2.31	[0.96-5.57]	

6.30	[2.89-13.78]	

NPI = [0.2 x S] + N + G 
 
S : size of the lesion in 
centimetres 
N : number of lymph nodes 
involved 
G : grade of tumour 

NPI	=	[0.2	x	S]	+	N	+	G	
	
S	:	size	of	the	lesion	in	cen<metres	
N	:	number	of	lymph	nodes	involved	
G	:	grade	of	tumour	

Faible	expression		
genes	Immuno	
	

Forte	expression		
genes	Immuno	
	

Expression	de	certains	gènes	immunitaires:		
Un	impact	pronos8que	majeur	

METABRIC	dataset.	Cur4s	et	al.	Nature,	2012.	
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cells are distributed in the tumour core, in 
contact with tumour cells or in the surround-
ing stroma. Mature dendritic cells concentrate 
in TLS, in close contact with naive T cells13. 
TLS may be sites in which tumour-controlling 
primary and/or secondary immune responses 
are generated.

The distribution of immune cells also 
varies between tumour types. All subsets of 
T cells are present at the core and at the inva-
sive margin of the tumour in colorectal can-
cer, non-small-cell lung cancer, melanoma, 
and head and neck cancers. In colorectal 
cancer, the proportion of tumours with high 
densities of CD4+ memory T cells and CD8+ 
memory T cells decreases with local tumour 
invasion, as assessed by the T stage of the 
TNM classification (that is, the density is 
lower in T4-stage tumours than in T1-stage 
tumours). Conversely, the proportion of pri-
mary tumours with high infiltrates of CD4+ 
memory T cells and CD8+ memory T cells, 
particularly in the core, is lower in patients 
with tumours that recur. It has also been 
reported that T cells are found only in the 
invasive margin in liver metastases of colon 
cancer14.

The fact that functional populations of 
immune cells are located in different areas 
of a tumour and that this varies between 
cancer types suggests that different immune 
cell populations may have different roles 

in tumour control. Moreover, the variable 
density and location of these immune cells 
between tumours in different individuals 
with the same cancer type prompted the 
investigation of whether the immune  
contexture might affect clinical outcome.

!"#$#%&"'#()&%*'+,'*-.'#((/$.'%+$*.0*/1.
The effect on disease-free survival and 
overall survival. Correlations between 
the levels of immune cell infiltration of 
tumours and clinical outcome have been 
investigated in many cancers. TABLE 1 and 
FIG. 2 summarize the effect of T cells on 
clinical outcome from 124 published arti-
cles. A strong lymphocytic infiltration has 
been reported to be associated with good 
clinical outcome in many different tumour 
types, including melanoma, and head and 
neck, breast, bladder, urothelial, ovarian, 
colorectal, renal, prostatic and lung cancer. 
Therefore, high densities of CD3+ T cells, 
CD8+ cytotoxic T cells and CD45RO+ 
memory T cells were clearly associated with 
a longer disease-free survival (after surgical 
resection of the primary tumour) and/or 
overall survival (FIG. 2). The fact that the 
density of CD8+ T cells seems to correlate 
with poor prognosis in renal cell cancer, 
except when these T cells are proliferat-
ing15, is an intriguing result that deserves 
further analysis.

In contrast to the effects of cytotoxic 
T cells and memory T cells, analysis of the 
effect of CD4+ T cell populations on clinical 
outcome has resulted in apparent contradic-
tory results, and so their effects have been a 
matter of debate for the past decade. The case 
of TReg cells is a striking example of conflict-
ing data that lead to difficult interpretation. 
There are different subpopulations of TReg 
cells (including, natural TReg cells, induced 
TReg cells and so on) but in most studies  
they are detected as a population of CD4+ 
T cells that express phenotypic markers  
such as high levels of CD25 (also known as 
interleukin-2 receptor subunit-α (IL-2Rα), 
which is a subunit of the receptor for  
the T cell-stimulating cytokine IL-2) and the 
transcription factor forkhead box protein P3 
(FOXP3). In fact, none of these markers is 
fully restricted to TReg cells; CD25 and FOXP3 
are also expressed by activated effector 
T cells, and there are also FOXP3– suppressor 
cells. Nevertheless, the pioneering report by 
Curiel et al.16, which demonstrated a cor-
relation of intratumoural TReg cells and poor 
survival in ovarian cancer, was intuitively 
adopted as proving the deleterious effect 
of suppressor T cells on clinical outcome. 
Indeed, several reports support this concept, 
and the high infiltration of TReg cells has 
been correlated with poor overall survival 
in breast cancer17,18 and in hepatocellular 

!"#$%&'(')!"#$!%&&'($!)*(+$,+'-$.!/')'*$+,$%'-.-/,+0'12,3".#'/2&'4&-5
/$%&1',4'/2&'"++$.&'6,./&7/$%&8'".69$:".#'/2&'/$+,$%'6,%&8'/2&'".;-1";&'
+-%#".8'/&%/"-%0'90+<2,":'1/%$6/$%&1'=*>?@'-.:'/2&'/$+,$%'+"6%,&.;"%,.5
+&./A'*2&':"1/%"B$/",.',4':"44&%&./'"++$.&'6&991'"1'-91,'12,3.A'0')'*-B9&'
:&<"6/".#'/2&'<-%-+&/&%1',4'/2&'"++$.&'6,./&7/$%&'/2-/'<%&:"6/'-'#,,:'

<%,#.,1"1A'C*8'6,%&',4'/2&'/$+,$%D'C*>8'60/,/,7"6'*'90+<2,60/&D'EC8''
:&.:%"/"6'6&99D'!EC8'4,99"6$9-%':&.:%"/"6'6&99D'F!Gγ8'"./&%4&%,.5γ; F>5(H8''
"./&%9&$I".5(HD'FJ8'".;-1";&'+-%#".D'FK!(8'"./&%4&%,.'%&#$9-/,%0'4-6/,%'(D'
JE?C8'+0&9,":5:&%";&:'1$<<%&11,%'6&99D'GL'6&998'.-/$%-9'I"99&%'6&99D'*

M
8''

*'2&9<&%D'*
K&#

 cell, regulatory cell

!"#$!"%& '("$

NATURE REVIEWS | 123145!  VOLUME 12 | APRIL 2012 | 233

) *+%,$ )+- )&,.+,# )'..,-+/+01 )2 )'..,-+&3"#4!1

© 2012 Macmillan Publishers Limited. All rights reserved

3'&(9:"'&(0AA="0;#0+'&()=(A07+,F'"G0+,""'A'";(;=A,+#$>((
H'&(*0&;'&(;B6+#*'=8@='&(*+,A'I'=&'&!

"#$"#$

X'()**X'()**

Therapeutic Advances in Medical Oncology 5 (3)

174 http://tam.sagepub.com

Immune checkpoint blockade
In humans with cancer, antitumor immunity is 
often ineffective due to the tight regulation associ-
ated with the maintenance of immune homeosta-
sis. One of the major limitations is a process known 
as ‘T-cell exhaustion’, which results from chronic 
exposure to antigens and is characterized by the 
upregulation of inhibitory receptors. These inhibi-
tory receptors serve as immune checkpoints in 
order to prevent uncontrolled immune reactions. 
Blocking of one or several of these immune check-
points with monoclonal antibodies (mAbs) has 
been shown to rescue otherwise exhausted antitu-
mor T cells, and most importantly, has been asso-
ciated with objective clinical responses in cancer 
patients. The first immune-checkpoint inhibitor 
to be tested in a clinical trial was ipilimumab 
(Yervoy, Bristol-Myers Squibb), an anti-cytotoxic 
T-lymphocyte antigen 4 (CTLA-4) mAb. CTLA-4 
belongs to the immunoglobulin superfamily of 
receptors, which also includes programmed cell 
death protein 1 (PD-1), B and T lymphocyte 
attenuator, T-cell immunoglobulin and mucin 
domain-containing protein 3 (TIM-3), and 
V-domain immunoglobulin suppressor of T cell 
activation. In 2011, the US Food and Drug 
Administration approved the use of ipilimumab 

in patients with metastatic melanoma, either as 
initial therapy or after relapse.

Anti-CTLA-4 mAb therapy enhances the antitumor 
function of CD8+ T cells, increases the ratio of 
CD8+ T cells to Foxp3+ T regulatory cells, and 
inhibits the suppressive function of T regulatory cells 
[Quezada et al. 2006]. CTLA-4 blockade has also 
been shown to expand a subpopulation of tumor-
infiltrating CD4+ T cells that express high levels of 
inducible T-cell costimulator (ICOS) and secrete 
IFNJ [Chen et al. 2009]. These CD4+ ICOS+ T 
cells might play a role in the therapeutic activity of 
anti-CTLA-4 mAb therapy, as their frequency cor-
relates with survival in treated patients with mela-
noma. The major drawback to anti-CTLA-4 mAb 
therapy is the generation of autoimmune toxicities due 
to on-target effects. It has been reported that up to 
25% of patients treated with ipilimumab developed 
serious grade 3–4 adverse events [Kähler and 
Hauschild, 2011], reflecting the importance of 
CTLA-4 in maintaining immune homeostasis. 
Unfortunately, toxicity is not always associated with 
therapeutic benefit. Thus, a major challenge in the 
use of anti-CTLA-4 mAb is to define favorable clini-
cal settings that strike an optimum balance between 
tumor immunity and autoimmunity.
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Figure 1. Immunotherapeutic opportunities for triple negative breast cancer (TNBC). Compared with 
other subtypes, the outcome of TNBC has been shown to be particularly influenced by tumor-infiltrating 
lymphocytes. Therefore, different immunotherapeutic strategies, aiming at blocking or activating specific 
targets, are currently envisaged. One of the most promising approaches consists of the use of antagonists 
against inhibitory receptors that become upregulated on antitumor T cells, such as programmed cell 
death protein 1 (PD-1), T-cell immunoglobulin and mucin domain-containing protein 3 (TIM-3), cytotoxic 
T-lymphocyte antigen 4 (CTLA-4), and lymphocyte-activation gene 3 (LAG-3). Antitumor T cells also express 
the adenosine receptor A2A (ADORA2a), and antagonists of ADORA2a have been shown to enhance antitumor 
immunity. PD-L1 and IDO (indoleamine 2,3-dioxygenase), expressed on dendritic cells and tumor cells, as 
well as immunosuppressive cytokines [such as interleukin (IL)-10, IL-23, transforming growth factor E (TGFE), 
adenosine, prostaglandin E2 (PGE2), vascular endothelial growth factor A (VEGF-A)] or immunosuppressive 
enzymes (such as CD73 and arginase I), could also be targeted to stimulate antitumor immune responses. 
Alternatively, some approaches aim to activate specific immune targets, such as the coreceptors CD137 
(41BB) and OX40, expressed on T cells. Finally, recent evidence suggests that specific tumor antigens, such as 
MUC-1 and NY-ESO-1, may constitute targetable vaccine antigens. The adoptive transfer of chimeric antigen 
receptor (CAR)-expressing T cells specific for these tumor antigens is also envisaged.
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