
���������
	���
���� ��������������� � �!� "#��� � $&%��'�)(*�,+.-/% 01�2��- �3��+ �4(*�.�5(6�7�8� (���$
�*�!��"6�)(*��(9���:�;�<�8=>(��,�

?�@'A2B9CD@FE9GIHJG'EK?�@MLN@'O#P2QSR1?�@UTVB6WYX[Z\@'W]GMX^P_QSRa`�CDbdc�GFef?�g'E*g'h'O*@'Lji�QSR1?�gUkDGFc�XjE*Gml B6n�G)o*PSRap�Odc�XSq_T;Xj@'E
HJ@Fo3@'Ljr�GUTST;GdPNRYpsgthMXjLNGuHJ@Fo3@'Ljr�GUTST;GdPNRvp<Lj@UCDb*XNGxwy@'Lzc�X{G�C}|<LjXN@'BdC,PSR�~�@�k�XjGFca� @'E*LjB�Edr�O*Xz��RYp<Odc�XSq_T;Xj@'Em�
� @MW\GML2P{� i!� �

�]� T2O9G�q�G�@�C*T2O*B*c:q�h)B6E3TSc!Xz�dC*T;GtbvGt��CD@MLjLje

p<B6c;c�G�q!n9B6E9b6XjE�r�@�C*T2O*B*c�@FE*b�TVB\��O*B*W�c�GFn*c�XjE�T�q�q;O*BdC#L�b\��G�@tb*bdc�G�q:q�G'b �

p�Odc�XSq_T;Xj@'E�� � � @'WYG'L
�S� ?d|&�<w����d�*���
� E�q_T;X�TSC*T,b*G�q � GUC�c;B4q�h'XjG'E*h'Gdq�b*GswyB6E3T2n�GFLjL{XNGFc
�\  n*X�T;@'L8?�@'XjE�T;¡V| LjB�X
H<��¢d£/¤)¥*�
��¥*R*c_CDGs`�C�rdC8q2T!XjE�¦,L{XNh'O*G
�d£�¥*§�¤�w¨B*E�T2n�GFLjLNX{G)c�psGtb*Gt©��
¦8c�@'E9h'G
ª gML ��« �*�d¬�£�§*§Y­*�*­�¥�¤)¥*R�¦,@U© �d« �*�d¬�£�§*§Y­*�*­�¥d®�¥
G'¡!WY@'X{L � O9@MW]G'LN¯uWYB�E3T2n8�°X±E�q�GFc�W²��ASc

`³b*bdc�G�q�q�G�q �
¤3� � B4q;n*X�T;@'L�B�A#w¨B*E�T2n�GFLjL{XNGFc�R�´³GFE�GUT2XNh�q�B*A�?�GME�q�B*c!e�µYXSq�G'@�q�Gdq�@'E9b�µ\GFn�@Fc2T2WYG'E�T5B6A,¶�n*O�T2O9@MLNWYB�LjB*r*e*R
w¨B*E�T2n�G)L±LNXNGFc�Rd¦8c�@'E*h'G
®8� �S� ?3|&�<w����d�*���*R � E�q2T2X�TSC*T;G�A2B*c � GUC�c;B#q�hFXjG'E9h�G3q�B6A8w¨B*E�T2n�GFLjLNX{G)c�R9wyB6E3T2n�GFLjL{XNGFc�Rd¦8c�@'E9h'G
�#��p.LjXjE�X{��CDG�?�BdC�c�bdXjL{LNG'R � @)E�T;G�q�R9¦8c�@FE�h'G
£8�'��E*Xzk�G)c:q�X�T2e�w¨B*E�T2n�G'LjL{XNGFc�¤)Rdw¨B*E'T2n�GFLjL{XNGFc�Rd¦8c�@'E*htG

H
A

L author m
anuscript    inserm

-00259328, version 1

HAL author manuscript
Am J Ophtalmology 2008;:2008-01



®

���������
	���
������
�
ª O*G�h'B*E*G�bde#q2T2c!B*n*O*XjGdq�@Fc�G�n*c!B*r*c�G�q�q�X�k6G�O9GFc�G'b*X�T;@Fc!e�c�GFT2XjE*@'L�b6XSq�B6c�b*G)c:q��YX�T2O

G'LjG'hUT2c�B6n*Ode�q�XjB�L�B6r�XNh'@'L#B*c/n#q_e6hMO9B6n*OdeDq�XNh'@'L#GFk�XNb*G'E*h'G�B*A,h'B6E�G�bde�q�AVCDE*h�T!XjB*EY@'E*bYb*GFr�G'E9GFc�@UT2XjB*E P �
ª O*GFc�G�X{q�htB6E#q�Xjb�GFc�@���L{G�h'LNX±E�XNh'@'L#@'E9b\r�G)E�GUT2XNh�O*GUT;GFc�B6r�G�E*G'X�T2e]@'E*b�k�@)c X�B9C8q/n�O*G'E9B9TSe�n�Gdq/O*@Fk6GJ�6G'G'E
b*G�q�hFc�X��DGtbvXjE*h'LzCDb6XjE*r]@'E�C�E�C,q_CD@'L�h'B*E*G�b*XSq�B*c�b*GFc�@�q�q�B*h'Xj@UT;Gtb��\X�T2O�q_C�n�G)c!E*B*c�WY@'L#@'E*bYb*G'LN@Fe�G'b�c�B�b
|���´ ��¡V�\@UkDG�q;i����:� ª O*X{q/c�@Fc�G�A2B6c!W�B*A8c�GUT2XjE�@'L�b9eDq_T2c�B*n*O�e « ¶�w � w��]­�¤)¥*����­d¬/X{q�h'O9@Fc�@'hUT;G)c XNq�G'b��*e
@UC*TVB4q�B6WY@'L*c�Gth'Gdq:q�XzkDG�XjE*O�GFc�X�T;@)E�h'G'R�B6E�q�GUT,XjE�T2O*G�A2Xjc:q_T5Bdc�q�G'h'B*E*bYb*G'h'@'b*G�B*A�LjXjA;Gs�YX�T;O�n�B*B6c8k�XSq_CD@'L
@'hUCDX�T2e9R�WY@Fc���Gtb\n�O*B�TVB6n*O9B9��X�@'R�W�e9B6n�XN@'R�bde#q�h'Odc�B�W\@UT;Bdn#q�XN@�XjE�T2O9G�c�G'b*¡_r*c�GtGFEY@U©�XSq�R�h'G'E�T2c�@FL#q�h'BdT2B*WY@
@FE9b*R�Lj@UT;GFc/XjE�T2O9G�h'BdC�c:q�G B6A#T2O*G�b*X{q�G'@3q�G'R*E*Xjr�O3T���LNXjE�b6E�G�q�q�� ª O9GFc�G�X{q�B�A{T;G)EYb6XSq2TSC�c_��@FE9h3G�B6A#T2O*G�c�GUT2XzE�@'L
n�Xzr�W]G'E�T5GFn*X T2O*G'L{XzCDW �YX T!OYXjE*hFc�G'@dq�G'bY@UC*TVB6A2LzCDB6c�G3q�h'G'E*h3G�XjE�n�GFc�XjA2B9kDG'@'L�B*c�h'GFE3T2c�@FL�W�@thUC#LN@�@Fc�G'@�q�R�@'E*b
E*B]@Fn*n�@Fc�G)E�T,c�G:T2X±E9@'L�b*GFr#G'E9GFc�@UT2XjB*EYXjE�T2O*G�n�GFc�Xjn�O*GFc!e � �3`mh'O9@Fc�@'hUT;G)c XNq_T;Xjh�O9@'L{LjW]@Fc��]B6A#T2O9G�b6XSq�Gt@9q�G�XSq
T2O*G�b*GthFc�G'@�q�G'bY@FE*bYb*G'LN@Fe�G'bYb*@Fc���¡;@'b*@FndT;G'b�c�G�q;n*B*E�q�GsT2BYbdXjW A_LN@dq�O*Gdq���O*XNh'OYh'B*E�T2c�@�q2T�q���X�T2O�T2O*G
q_C�n�G)c!E*B*c�WY@'L*c�Gdq!n�B*E�q�G�@�T#T2O*G�O*Xjr�O*G�q2T/LjGFk�G'LSq�B�A/q2T2X±W�CDLN@UT!X�B6ED� � E\@'b*b6X T!XjB*E*R�L±Xjr�O�T;¡!@tb*@Fn�T;G'b�c�G3q!n*B*E�q�G�q
T2BY@s�9c X r�O3T�A2LN@�q�OYB*c�TVBv�*¥*¡ � o�A2LjX{h���GFc�q�@Fc�G�b*G'Lj@Fe�Gtbv@'E�b�W]@Fc���G'b*Lze]b*G'hFc�G'@dq�G'b#�

| LNGtk6@UT;XjB6EYXjE�c�G�T2X±E9@'L#hFe�h'LNX{h�rdCD@'E9B4q�XjE*G�WYB�E9B6n*O9B4q;n*O*@FT;G « h'´Jw��,¬/O*@�q��6G'G'EYh'B*E#q�Xjb�GFc�G'bY@�q�@
n�B#q:q�Xz��LNG�n�@UT2O*B*n*Ode#q�XjB�LjB6r�XNh'@'L�W]G3h'O*@'E*XSq�W}LNG3@'b*XjE*r\TVB�n*O*BdT2B*c�G'htGFn�TVB6c5h'GFLjL#b*G)r�GME9GFc�@UT;XjB*EYX±E³T2O*G�q�G
n�@UT2XjG'E3T�q���@dq�GtbvB*E�T2O9G�q�X±WYXNL{@)c X T!XNGdq�B*A4T2O9Gs|&�J´�A2G'@UTSC�c�G�q>B9�Dq�GFc_kDGtb��6GUTS�\G'G'E�T2O*G�n�@UT2X�GME3T�q�@FE9b
@FE*XNW�@'L�c�GUT2XjE*@dq�q�O9B9�\X±E�r�XjE*h)c�G'@dq�G'bYh'´�w1� � � Bd�\GUk�GFc�R6E9BvhtB6E3k�X±E�h'XjE*r�W³C*T;@UT2XjB*E��Y@3q&A2BdC�E*bYXjE�T2O*G
h'B*E*G�h'´�w1�5¡_n*O9B4q;n*O*B�b6XNG�q2T;GFc�@�q�G « �8µ�| ¬�r�@)WvW]@�q2C��*C�E*X�T,r�GFE�G «����������� "! �Fw1C*T;@:T2XjB*E�q�hFc�G'G'E*X±E*r]B*A
#%$'& �)( R���O*B#q�G�W�C*T;@ T2X�B6E#q�ht@UC8q�GsT2O9G�GME*O9@'E*h'G'b²?�¡!h'BdE9G�q!e*E�bdc�B�WYG « |J?�p�?*¬�P�*�RdA2G'@UTSC�c�XjEdr]@�Lj@Fc!r�Gs�6¡
�\@Uk�G�@'WYn�LNX�TSCDb*GsT2B²qST2X±W�CDLN@UT!X�B6E��\X�T2O���L�C8G�LjXjr�O3T;R9�\@�q�@'L{q�BvE*G)r�@UT!Xzk6G � �

H eYL{XjE+��@Fr�G�@'E*@'Lje#q�XSq�B�A,@�h'B*E�q�@ME�rdC#XjE�G'BdC8q/A;@'WvXNL±e]B*c!Xjr�X±E9@UT;X±E�r�ASc�BYWmT2O*G�WYX{b*b*LNGs|<@3q_T;R*@
r*c�BdC�n�LjG'b��*e�, GF�#q2T;GFc�@FE9bvhtB6LjLNG'@FrdCDGdq P;P c�G'h'GFE3T!Lze²q�O�Bd�\G'b�T2O*@�T�T2O*X{q>b6XSq�B*c�b*GFc/XSq�b�CDGsTVB�W�C*T;@UT2XjB*E�q
XjE.-�/0#213&�R�@�r�GFE9G�W]@Fn*n�XjEdr]B*EYh'Odc�B*WYB#q�B*W�G�§dn*®*£�R*@)E*bYh'B�b6XjEdr]A2B6c�@sk6B6L T;@Fr�G'¡_r�@UT;Gtb�n*B�T;@�q�q�X�CDW
hFO9@ME*E�G'L#q2C���C#E*X�T PNi �4-�/0#513&�XSq�q2T2c!B*Edr�Lze]GF©*n*c�G�q�q�G'bvXjEYO*Gt@Fc_T5@FE*b�n*O9B�T2B*c�G'h'GFndTVBdc:q P;P{�:PN� � � E
n*O*BdT2B*c�G'htGFn�TVB6c:q�RdX�T�q/r�GFE9G�n*c�B�b�CDh T;R�Z�kD��� ®�R�A2B6c!W�O*G�T;GFc�B�T;G:TSc�@FW]GFc�G�q��YX�T2O�Z³k*®8�S¤)R*n*c!B�b�CDhFXjEdr]@
n�GFc�WY@'E*G'E3T,B9C�TS�Y@)c�b�n*B�T;@�q�q�X�C#W�h�C�c!c�G'E�T5hFO9@Fc�@'hUT;G)c!XSq_T2XNh�A2B6c8T2O*G�n*O9B9TVB6c�Gth'GFn�TVB6c5h'GFLjLSq P{�;��PN� �6, G
b*G�q�hFc�X��DG�O9GFc�GsT2O�c�G'G�@'b*b*X�T;XjB6E9@'L�A;@'W�X{LNXNG�q��YX�T;O�T2O9G�q�@'W]G�h'B6E9b6X T!XjB*E��YO9B4q�G�@'A_A;G'hUT;G'b�W]G'W��DGFc:q�h'@)c!c!e
E*Bdk�G'L#W³C*T;@UT2XjB*E#q&XjE'-�/�#713&8�

8:9;�=<%���>9�?.@A9���	B8C<'��D5�A	
@
EGF+HJILKMILNPO�F+QSRJTUKMILQSILTVFWKXNPY+F+HJILQSF[Z�IL\+Q
ª Odc�GtG�A2@'W�XNLjX{Gdq�R�B*c!Xzr�XjE�@UT2XjEdr�ASc�B�W ?�B9C�T2O*GFc!E³¦8c�@'E*h3G « ��¤�¬�R�wyBdc!B�h'h'B « ��®*¬5@FE*b�`³Ljr�GFc�X{@ « �

�d¬��\GFc�Gsc�G'hFc_C�X�T;GtbvA2B*c�T2OdXSq�q2TSCDb9eD� ª O9G�A2@'W]X±LNXNG9q�ASc�B�Wmw¨B*c!B�h'h)B�@FE9b\`³Ljr�GFc�XN@s�YGFc�G�Xjb*G'E3T!XjA2X{Gtbv@3q
��G'XjE*r]h'B*E�q�@'E�rdC#XjE�G'BdC8q « ¦,XjrdC�c�G�¤�¬�� ª O*GFc�Gs�Y@�q5E*B�G�k�X{b*G'E9h'G�B�A,GU©dT2c�@'¡!B�hUC�Lj@Fc�q�Xzr�E#q�B*A,b6XSq�Gt@9q�Gd�
H�L�B�B�b��Y@�q5Bd�dT;@FXjE*GtbvASc�B�W�A2@'W�XNL±eYW]G'W��DGFc�q��YX�T2O�T2O9GFXjc&XjE*A2B*c�WYG'bYh'B*E�q�G'E�T��

`�q_T;@)E*b*@Fc�bYB*n*O�T2O9@MLjW]X{h�GF©6@MW « c�G'ASc�@thUT;B6W\GUT2c_e9R9k�XSq!CD@'L8@'h�C#X�T2e9R4q�LjX�T;¡!Lj@'WYn]GF©�@'W�XjE�@UT;XjB*E*R
@Fn*n�Lj@'E*@UT;XjB*E�T;B*E*B*WYGUT2c_e9R�A{CDE*b�C8q�h'B6n*e�¬��Y@3q/n�GFc�A2B6c�WYG3b#��p�B*LjB9C�c�k�XSq�XjB�E��Y@3q�GFk�@'LzCD@UT;G'b���X T2O�T2O*G
l @'E�T2O9B6Ede^]_q�b*G�q�@UTSC�c�@UT;G'b ¤'� � CDG.T;G3qVT��FZ�XjE*GUT;Xjh�k�XSq_CD@'L#A2X{G'LNb#q��YG)c�G�b*GUT;GFc!WYXjE�G'b��YX�T2O\@�´�B*Ljb*W�@'E
n�GFc�XjW]GUT;GFc�C8q!XjE�r\T;@)c!r�GUT�q�_ ��` R �2� ��` @FE*b � ��` �d¶³p ª WYGt@�q!C�c�G'WYG'E�T,B*A#T2O*G�WY@'hUCDLN@s�Y@dq/n�G)c A2B*c!WYGtbC8q�XjEdr]@'EY¶³p ª ¡!��q!e#q2T;G'W « ?�T2c�@:TSC8q/WYB�b*G'L��*¥*¥*¥*R�p<@Fc�Ld� G'XSq�q�w¨G'b*X�T;G'htR�p�`�¬��YX�T2O³T2O*G�q�B*A{TS�\@Fc�G
k�G)c:q�XjB�EY�#� ¥#�3`�C*T2B*A_LzCDB*c�G�q�h'GFE�h'G�WYG'@dq_C�c�GMW]G'E�T�q,�YGFc�G�Bd�dT;@FXjE*Gtb��\X�T!O³T2O*G � ��`�®]h'B*E*A2B�h'@'L
@FE�r�XjB*r*c�@Fn�O « � G'Xjb*G'Lz�DGFc!r�R�´�GFc�WY@'Ede9¬�@FE*bYAVCDE*b�C8q/n�XNhFTSC�c�G�q��\GFc�G&T;@U��GFED�M¦DC#LjLN¡!A_XNG'LNb4q�|��J´ �\@�q
c�G'htB6c�b*Gtb�C8q�XjEdr]@�r�@FEdo3A;G'L{bY@Fn*n�@)c�@UTSC8q « wyGUTSc;Bdk�XVq�X�B�E*Rd¦8c�@'E*htGF¬��YX�T2OY@s��Xjn�B�L�@Fc�h'B*E�T;@'hUT4LjG'E#q
G'LjG'hUT2c�B�b*G B6E�W\@t©�XNW]@MLNL±e\b6XNLN@UT;G'b�ndC�n�XjLSq�R�@'h'htB6c�bdXjE�r\T;B�T2O*G � ?�p&|�_ n*c!B�TVB�h)B*L Pba �

	��c9dF+QSF[KfeXOgILO
� /0$ihkjUlnmpo�qLr[s
´³GFE*B�WvXNhsµ � ` �Y@3q�GF©dT2c�@'h�T;G'b�ASc�B�W ¤)¥*¡!WYL*n�GFc�Xjn�O9GFc�@'L6��LjB�B�b�q�@FW�n�LNG9q/�*e\@�q_T;@FE9b*@Fc�b

q�@'L�T;XjEdr]BdC*T8n*c!B�h'G'b�C�c�G Put �F¦,B6c#T2O9G�®�htB�bdXzE�r]Gt©6B6E#q>B6A+-�/0#J13&�R*n*c!XjW�G)c:q��\GFc�G�b*G�q�Xjr�E*G'b�T2BYXjE*h'LzCDb*G
A!LN@'E[��XjE*r�XjE�T2c�B*EdXNh�q�G'��CDG'E*h'Gdq « ª @U��LNG�¤�¬��'�5p �¨c�G'@'hUT2XjB*E�q>h'B6E3T;@'X±E9G'ba¤)¥�n�WYB�LjGdq�B6A,A2B6c2�Y@Fc�bv@)E*b

H
A

L author m
anuscript    inserm

-00259328, version 1



�

c�GUk6GFc:q�G�n*c XjW]GFc�q�R/¤)¥*¥*¡F¤'��¥�Edr\B6A8r�GFE9B�WYX{hsµ � `³R���W\wfw rDpsLj®�R6®�¥*¥��*w B*A,G'@'hFOYb �]ª �/R/¤�� B*A
�[l���µ � `�n�B6Lze�W]GFc�@�q�G « `�WYn�L±X ª @'�Y´�B�Ljb*R6`�n*n�L{XNG'b�HJXjB4q!eDq_T;G'W²q!¬�XjEY@���¥*¡��#Ldk�B�L�C#W]Gs�YX T!O�T2O9G
@Fn*n*c�B*ndc;X{@�T;Gs�dCDA_A;GFc��'¦,B*L±L�B9�YXjE*r�T2O*G�b*G)E*@UTSC�c�@�T2XjB6E]q_T;GFn]@UT,§�����puA2B*c�§�WYX±E9R9T2O9G�@'Wvn�LjX{A!XNh'@�T!XjB*E��\@�q
h'@Fc;c X�G'bYB9C�T�A2B*c/����hUe9h'LNGdq�@UT5§����:p A2B6c��*¥�q�G'h'R�T2O*G�@)n*n*c�B6n�c!Xj@UT;G�@)E*E*G'@'L{XjE*r�T;G'W�n�GFc�@�TSC�c�G�A2B6c��*¥Yq�G'h
« ª @U��LjG�¤�¬�R�@FE9bv¢d®���p¨A2B6c�¤�WYXjE�R�GFE*b*XjE*r\�\X�T!O\@�A_XjE�@'L8GU©�T;GFE#q�XjB�E�q2T;GFn]@ T5¢d®���pyA2B*c�¤)¥�WvXjED�
`³Wvn�L{XNh'B*E�q,�YGFc�G�c_C�EYB*E�®	�K@Fr�@Fc;B4q�G�r�GFL{q�XjEa¤�~ ª `�|1��C#A2A!G)c�T;B�k6GFc�XjA_e�T2O9G���CD@'L{X�T2eY@'E9b
q!n�GthMXjA!XNh'X�T2e]B*A4T2O9Gs�5p �xc�G'@thUT2XjB*E#�


 j��
�+j�snmPqus��
ª O*G�ndC�c�XjA_XNG'b��5p&� n*c�B�b�CDhUT�q «�� � `³��CDXjhU���5p �xndC�c�XjA!XNh�@�T2XjB6E�Z�X�T;R � � `³´�| � ¬��\GFc�G

q�Gt��CDGME9h'G'bYX±E��6B9T2OYbdX c�G'hUT;XjB*E#q�C8q�XjEdr�T2O*GsHJX±rdµ�e�G ª GFc!W�XjE�@UT;Bdc�p&e6hMLNG�?�G'��CDGFE9h'X±E*r��JG3@'bde���G'@'hUT;XjB*E
��X�T _[¤3�S¤ « `�n*n�LjXNG'b�H�XjB#q!e#q2T;GMW²q;¬�B6EY@)Ev`�H � �8� � ?dw ��¤)�*¥Yh'@Fn�XjL{LN@Fc!e�q�G'��C4GME9h'GFc « `�n*n�L{XNG'b
H�X�B4q!eDq_T;G'W²q!¬���?�@FW�n�L{G�q�G'��CDG'E�h'G�q��\GFc�G�@'LjXjr�E�Gtb�TVB�T2O*Gs�\X±LNb*¡VTSe�n�G�B*E*G�q>@ME9b�T2B�T2O*B#q�G B6A/��¥Yh'B*E�TSc;B*L
hFO�c�B�WYB#q�B*WYGdq�B*c!Xzr�X±E�@�T!XjEdr]ASc�B*W ¦8c�@FE�h'G�@FE9b � B*c_T2O�`³ASc�XNh�@�� ª O*GFe³�YGFc�G�@ME9@'L±e*oMG'b��YX�T;O�T2O*G
p<B6LjLNG'hUT;XjB*EY@'E*b²?�G'��CDG'E*h'G�`³E*@'L±eDq�XVq q�B�A{TS�\@Fc�G�n�@'h���@Fr�G « `�n*n�L±XNG'b�HJXjB�q!e#q2T;G'W�q!¬��

��<.@3��? �'@

.KMILQSILTPF+K���IMQ RSIMQ��+O
wyGMW��DGFc�q&ASc�B6WmT2O9G��vA2@'W�XNL±XNGdq�O*@'b�TSe�n�X{ht@MLDh'B*E*G�bde#q2T2c�B6n*Ode³�YX�T2O]q_C�n�GFc�E*B*c!W]@'L*c�B�b�|��J´

« ª @U��LjG�®*¬�� � EY@'LjL�A!@'W�XNL{XNG�q�R9T2O9G�n�@Fc�GFE3T�q/ASc�B�W�@'A2A!G'h�T;G'b�n�@UT2XjG'E�T�q��\GFc�G�h)L±XjE�XNh'@'L{L±e]E9B6c!W\@ML2�
�,O*BdT2B*n*O*Bd��Xj@s�\@�q�@�h'B*E�q2T;@FE�T,A2X±E�b*XjE*r]@FE*b��\@9q>@�q:q�B�h'XN@UT;G'b���X�T2OY@�b*G'hFc�G'@�q�Gtb�k�XSq!CD@'L�@3hUCDX�T_e�c�@'Edr�XjE*r
ASc�B�W ��� ¤)¥�T2Ba¤��S®�¥#� ª O*G�B*Ljb*G�q2T�n�@�T2XjG'E�T « �3£�e9G'@Fc�q�R �!� ¡V®YASc�B�W�A2@'W�XNL±e\�d¬/O*@'bYL{Xjr�O3T,n�GFc�h'GFn3T2XjB*EvXjEYB*E*G
GFe9Gd��`³EYG'@)c LjeYB*E#q�G�T�EdeDq_T;@Fr�W�C8q��\@dq�B*A{T;GFEYBd�#q�G)c_kDG'b*R�@FE*bY@�A2GU��n�@UT2X�GME3T�q�h'B*W�n�L{@'XjE�G3bYB6A,WvXNLNb
E*Xjr�O3T8��L±XjE�b*E*Gdq:q �M¦DC#E9b�C8q�GF©�@'W�XjE�@UT;XjB*EYb6XSq�hML�B4q�G'bY@�LjB#q:q�B*A#T2O*G�A2B9k6G'@'L�c�G'A2LNGt© « ¦,X±rdC�c�G�®�R6A2@'W�XNL±e ¤�¬�R
A!XjE�G�r*c�@FE3C#LN@Fc/n�Xzr�W]GME3T;@UT2XjB*E#q�B*A4T2O9G�A2B9kDGt@'R�@)E*bvXjEYB�L{b*G3q_T,n�@ T2X�GME3T�q�R�@�c!BdC�E*b*¡�q!O*@)n�G'bvA2BdkDG'@'L�@UT2c�B*n*Ode
« ¦,XzrdC�c�G�®�R*A2@'W�XNL±e]�d¬�R#q_C�r*r�G3q_T2XjEdr�T2O*@�T#T2O*G�b*X{q�Gt@9q�G�q�LjB6�YLze�n*c�B*r*c�G�q:q�Gdq�T2Bd�Y@)c�b�q�T2O9G�b*G'@UT2O�B6A,A2B9k6G'@'L
n*O*BdT2B*c�G'htGFn�TVB6c:q>@FE*b�c�G:T2XjE*@'L*n�Xjr�W]GME3T5GFn�X T2O*G'L{XzCDW�h'G'L{L_q � � E�T2O9G�®ve9B9C�E�r]@MA2A;G'hUT;G'b�q�X{q2T;GFc:q�ASc�B*W
A;@MW]X{Lze�¤)R�A{CDE*b�C8q>@UC*T;B6A2L�CDB*c�G�q�h'G'E*h'G�XjE�T2O*G�A2B9k6G3@ML�@)c�G3@�@Fn*n�G'@Fc�Gtb�q�LjXjr�O�T;L�e\b*G'hFc�G'@dq�G'bY@'E*b�T2O*G
¶³p ª ¡!��q�ht@FEY@'Lzc�G3@'bde²q!O9B9�\G'bY@�q�Xzr�E*X{A!XNh'@'E3T#T2O*XjE*E*X±E*r�B6A#T2O9G�c�G T2XjE�@�@UTDT2O*G�A2Bdk�G'@'L�n�X�T « ¤*¤�£���W�� ®��
��� ¤)­�¤���W�� ¤)§YX±E\@Fr�G'¡!WY@UT;h'O*GtbvhtB6E3T2c!B*L{q!¬ « ¦�XjrdC�c�G�®�R*A2@'W�XjL±e ¤�¬��d´³B*Ljb6W]@'E�n�GFc�XjW]GUT2c!e�c�GUk�G'@'LNG'bY@
q�LjXjr�O3T/htB6E�q_T2c!Xjh�T!XjB*EYB*A#T2O*G�n�GFc�Xzn�O*GFc�@ML�XSq�B*ndT;GFc�@FE9b�k6@Fc!XjBdC8q�b*GFr*c�G'G�q�B�A,h'G'E3T2c�@FL*c�G'LN@UT2XzkDG�q�h'BdT2B*WY@�q
« ª @U��LjG�®*¬��'µ�e�q�h'O�c�B�WY@UT;B*n#q!X�@s�Y@dq�@FE\@MLNWYB#q_T5h'B*E�q_T;@)E�T8A2XjE�b6XjE*r�R#q!O*Bd�YXjEdr]@�c�Gtb��Sr*c�G'G)EY@F©�XVq�XjEYWYB#q_T
n�@UT2XjG'E3T�q�T2O*@UT�T;GFE9b*G'b�T2B\�6G�q�h'B�TVB6n*X�h�XjE�q�GtkDG)c�G�h'@�q�G�q « �!�!� ¡2®�ASc�B*W}A;@'WvXNL±e]�d¬ �M|��J´7A2X±E9b6XjE*r8q��\GFc�G
hFO9@Fc�@'hUT;G)c XNq_T;Xjh�B�A#T2O*G�h'B*E*G�bde�q_T2c;B6n*Ode³�YX�T;O�q2C�n�GFc�E*B*c_W]@'L*c�B�b�|��J´ « ¦4XzrdC�c�G��d¬��3`�LjL�n�@UT;XjG'E�T�q/O9@'b
b*G'hFc�G'@�q�GtbvLjXjr�O3T;¡!@'b*@FndT;G'b³c�G�q!n�B*E�q�G�q�Rd�YX�T2O\�*¥*¡ � o³A2L±XNhp��GFc�@FW�n�L{X�TSCDb*Gdq/c�@FEdr�XjE*r�ASc�B�W �3£³T2B ¤'���3_
« E9B6c!W\@ML��¨¤)¥�� �n_�¬ � � EYb*@Fc���¡;@'b*@Fn�T;Gtbvh)B*E*b*X�T!X�B6E�q�RdT2O*G�@'W�n�L{X�TSCDb*G�q>B6A#T2O*G�c�G�q!n�B*E�q�G�@UT#T2O*G�O*Xjr�O*G�q2T
LNGFk�G'L#B*A/q_T;XjW\CDLN@UT;XjB6E « ��¤'��h'b#�zq!�SW�i!¬��YG)c�G�h'B*E�q_T;@)E�T2Lze q_C�n�GFc!E9B6c�WY@'LjR*c�@'Edr�XjE*r�ASc�B*W�£�­*§�T2B]­*§*¥ �3_
« E9B6c!W\@ML�k�@'LzCDG��*¥*¥*¡_£#��¥��3_³¬�RdXjEYh'B*E�T2c�@�q2T#��X�T2OYb*G'hFc�G�@3q�G'bY@'W�n�L{X�TSCDb*Gdq�@UTDT2O*G�LjBd�YG3q_T,LjGFkDG'L�B�A
q_T2XjW�CDL{@�T!XjB*E « ¤ h'b#�zq"�2W�i!¬/c�@FE�r�XjE�r�ASc�B�W�¥�TVBv¢*¥#�3_ « E*B*c!WY@'L6k6@'L�CDG�¤)¥*¥*¡2®�¥*¥$�n_�¬���X�T2OY@
c�G'WY@Fc ��@t��LNG�b*G'LN@FeYXjE�T2O�Gs��¡V�\@Fk�G�n�G'@��vc�@FEdr�XjE*r�ASc�B�WK¤)¢�¤&TVB ¤'��¥�W�q « E*B*c�WY@'L6kD@'LzCDG&%u¤)�*¥�W²q!¬ �
ª O*G�X±E3T;GFc�WYG'b*XN@UT;G�LNGtk6G'L�B�A/q_T;X±W³C#LN@UT;XjB*E#q�@UT5���°®]h'b#�zq!�NWYi#q�O*Bd�YGtb\E9B q�Xzr�E*XjA!XNh3@ME3T5bdX±A2A;GFc�G'E�h'G�X±E
@'W�n�L{X�TSCDb*G�q/�6GUTS�YGtGFEY@'A_A;G3hUT;G'bY@FE9b\E9B6E\@MA2A;G'hUT;G'b�n�@UT2XNGFE3T�q « ª @U��LjG��d¬��

' NPQS\[Z e)(SILT&� ILQSRSILQ*�+O
-�/0#J13&]W�C*T;@UT2XjB*E�q��\GFc�G�A2BdC�E*bvXjE�T2O9G��vA2@'W�XjLNX{Gdq � � E�A!@'W�XNLze�¤ « ¦,X±rdC�c�G�¤�¬�R9�6B�T2OY@FA2A!GthUT;G'b

q�XSq_T;GFc�q �!�2� ¡_®]@FE*b �!�2� ¡!���YGFc�G�hFB*W�n�BdC�E*b�O�GUT;GFc;B6o'e�r�B�T;G�q�A2B*c�T2O*G�h�� £*£*®�´+� ª E*B*E�q�G'E�q�G�W�C*T;@�T2XjB6EYXjE
GU©6B6Ea¤�T2O9@UT,LjG'@'b�q�T;BY@�qST2B*n]hFB�bdB*E « n8� ´�L�C�¤�£#��?dT2B*n*¬!R*@)E*bvA2B*c�T2O9G�hd�S¤)���8¤)´,�8` WvXSq�q�GME#q�G�W�C*T;@:T2XjB*E
XjE]Gt©6B6E�®vLNG'@tb6XjE*r�T2B]@FEY@FWYXjE*B]@'h'X{bYh'O*@'E�r�G « n8� ´�Lze*£D­�¤�`�c!r*¬ « ¦,XzrdC�c�G�¤�¬�� ª O*G�n*c�G�q�GFE*htG�B6A,B*E*L±e
B*E*G�O*G�T;GFc�B*oFe�r�B9C8q�W�C*T;@UT2X�B6EYXjEYG'@'h'O�C�E�@'A2A!GthUT;G'b�n�@Fc�GFE3T,X±E9b6XNh3@UT;G'b�T2O*@UT#T2O9GFe��\GFc�G�h'@)c!c!XNGFc:q�@)E*b
h'B*E*A_X c W]G'b�T2O9G�@UC*T;B4q;B*WY@'L*c�G3h'G�q�q�XzkDG�X±E*O9GFc�X�T;@'E*h'G�B*A#T2O*G�b*XSq�G'@dq�G�� � EYA2@'W�XNL±e�®�R9T2O9G�@'A_A2G3hUT;G'b��9c�B�T2O*GFc
�!�!� ¡!¢�@FE9b�q�XSq2T;GFc:q �!�2� ¡!­�@FE*b �!�!� ¡ ���\GFc�G�O*B*WYB*o'edr�BdT;G�q,A2B6c�@�h��V¤�£�¥d£�b*G)L{p¨W�C*T;@UT2XjB*EYX±E\Gt©6B6E�®
LNG'@'b*XjE*r\T;BY@�ASc�@'WYGdq�O*XjA{T5@'E*bY@�n*c�G'WY@UTSC�c�G�qSTVB6n « � X{q!£D­���A!q!~Y��¥*�d¬ « ¦,X±rdC�c�G�¤�¬�-�µ � `mASc�B�W�@'A2A!GthUT;G'b

H
A

L author m
anuscript    inserm

-00259328, version 1



£

q�XSq_T;GFc �2�!� ¡;���Y@3q/E*B�T5@Uk6@MXjLN@F��LNGd�M��E*@'A!A;G'hUT;Gtb��9c�B�T2O*G)c �!�_� ¡_®]@FE*b�q�X{q2T;GFc:q �!�;� ¡F¤�R �;�_� ¡2£�@)E*b �!�2� ¡ ���\GFc�G
G'X�T2O*G)c/O*GUT;GFc�B6oFe�r�BdT;G�h'@Fc!c;XjGFc:q�B*c�O9@'bY@s�YXjLNb�TSe�n�G�r�G'E�B�TSe�n�G « ¦,XjrdC�c�G�¤�¬��'H B�T2O�n�@Fc�G)E�T�q���O*B��YGFc�G
A!Xzc�q2T/h)BdC8q�X±E�q��\GFc�G�O*G�T;GFc�B*oFe�r�B9T;G�h'@)c_c!XNGFc�q�� � E�A;@MWYXNL±e��*R*B6E*Lze³T2O*Gsµ � `mASc�B�WmT2O*G�n*c�Bd��@)E*b �!� ¡!���\@�q
@Uk6@MXNLN@t��LNGd�p,�G�A2B9C�E9b�T2O*@UT�q!O9Gs�Y@3q/O*B�W\B6o'e�r�B9T2X�h�A2B*c�@�hd�S¤)¥*¥�¤)b*GFLNpuW�C*T;@UT2X�B6EYXjEYGF©�B*Ea¤�L�G'@'b*X±E*r�T;B
@�ASc�@'W]Gdq�O*X±A{T5@'E*bY@�n*c�G'WY@�TSC�c�G�qST2B*n « `�Lj@t�*�d£�A�q!~³£#���d¬ « ¦,XzrdC�c�G�¤�¬�� � GFc/n�@Fc�GFE3T�q��\GFc�GsE9B�T �*E*Bd��E�T2B
��G'XjE*rYc�G'Lj@UT;G'b���C*T�O9GFc�@'A_A2G3hUT;Gtb�q�XNq_T;GFc �!� ¡_®YWY@'b*G�@�htBdE�q�@'EdrdCDXjE�G'B9C8q�WY@)c!c�Xj@Fr�Gs�YX�T;OY@FE³C#E9@MA2A;G�h�T;G'b
W]@'L{G�@'E9b\O�@tbv���V­Y@FA_A;G'hUT;Gtbvh)O*X{LNbdc�G'E*R#q_C�r*r�G�q2T2XjEdr�T2O*@UTDT2O*G�n*c�Bd��@FE9bvXjE*O*G)c X T;G'b\�6B�T2OY@'L±LNG'LNGdq&ASc�B6W�@
h'B*WYWYB�EY@'E*htG�q_T;B*c:� � B*E*G�B*A4T2O9G�q�G�W�C*T;@UT2X�B6E�q��YG)c�G�n*c�G�q�GFE�T5X±E]��¥vhtB6E3TSc;B6L�h'Odc�B�WYB#q�B*WYGdq��

	��U@X
.�A@S@n���
�
, G�c�GFn�B*cVT,O9GFc�G�n�@:T2XjG'E�T�q�ASc�B*WmT2Odc�G'G�A2@'W�XNL{XNG�q�q�O9B9�YXjE*r]h'B*E*G�b�eDq_T2c;B6n*Ode³�YX�T;O�q_C�n�G)c!E*B*c�WY@'L

c�B�b�|���´Y� ª O*GFeY@'LjLDh'@Fc!c!eYW�C*T;@UT2XjB*E�q�XjE'-;/ #213&8�MwyB�q_T,n�@:T2XjG'E�T�q/ASc�B�WmT2O*G�®*®YndC*��LjXVq�O�GtbvA2@'W�XNL{XNGdq
« XjE*h'LzCDb6XjEdr]BdC�c:q!¬/O9@UkDGs��GtGMEYA2BdC#E9bvW�C*T;@�T;G'b�X±E -�/0#213& P!P{��P�� GU©Dh'GFndT,A2B*c/B*E*G�XjE��YO*XNh'OYE*BYW�C*T;@UT2XjB*E
�\@�q�A2B9C�E9b#P!P8@FE*b�®]A2B6c���O*Xjh'OYB*E*L�evB6E9G�@MLjLNG'LNGs�Y@dq�W�C*T;@ T;G'b#P2P{��P����

`³L{L*£]W\C*T;@�T2XjB6E�q�T2O*@�T��\G�A2BdC�E*b�n*c�G�q2C#WY@F��Lje�XjE�@'h�T!Xzk�@FT;G�T2O*G�A{CDE*hUT;XjB*EYB6A#Z\p � _³® « ¦,X±rdC�c�G
£*¬�� ª Odc�GtG�B6A#T2O*G'W�@Fc�G�E*Bdk�G'L#@'E9b�T2c2C�E*h'@UT;G�T2O*G�n*c;B�T;GFXjEYG'X�T2O�GFc�XjE�q�XNb*GsT2O*G � ¡VT;GFc!WYXjE�@'L�` @'E*b�H
��Bd©�Gdq « ´�L�C�¤�£#��?dT2B*n*¬�R���G'A2B*c�G.T2O9G������8T2c�@FE�q�WYG'W\��c�@ME9G\q�GFr�WYG'E�T8�YX�T2O�T2O9G�@'b*b*X�T2XjB*EYB�A<¤*¤)§�E*Bdk�G'L
@'WYX±E9B�@thMXNb#q « `³LN@'�*�d£�A�q!~³£#���d¬�R�Bdc���G'A2B*c�G.T2O9G�­��	��T2c�@FE�q;W�G'W���c�@'E*G�q�GFr�W�G'E3T��\X�T2O�T2O*G�@tb*b6X�T2X�B6EYB�A����
E*Bdk�G'LD@'W�XjE*B�@'h'XNb�q « � XSq!£�­���A�q!~Y��¥*�d¬�� ª O*G�£ �
� W�C*T;@UT2XjB*EYXSq/c�G'hUC�c;c�GFE�T5@FE9bYhFO*@'Edr�Gdq�T2O9G������
@'WYX±E9B�@thMXNb « ´�Lze9£�­�¤F`�c!r*¬�B*A#T2O*G�O*Xjr�O*L±e\h'B6E#q�GFc!k�G'bY´�L±e ª e9c�´�L±eYZ���q�G'L{GthUT!Xzk6G�WYBdT2XjA�XjE�T2O*Gs� LjB�B6n�R
��O*X{h'OYA2B*c W]q��YX�T;OYB�T2O*G)c�q_C*�dCDE*X�T�q�T2O9G�n�B6c�GsB*A#T2O*G�hFO�@)E*E*G'L P{�!� P{� � ª BYb*@ T;G'R�T2O9GFc�G�O9@Uk�G���G'G'E�®*£
ndC*��L{XSq�O9G'bvW�C*T;@UT2XjB*E�q P!P{��P���R*B*A#�YO*XNhMO ¤)�v@)c�G.T2c_C�E9h'@UT2XjE*r « ��X�T2O�T2O*G�®YW�C*T;@�T2XjB6E#q5n8��´³L�e5¤�£��d~�@'E*b
n8� l&e�q;®�­*¥6~���G'XjE*rvc�G'hUC�c!c�G)E�T2¬�@FE9b ¤*¤ @Fc�G�@FWYX±E9B�@'h'XNbYhFO*@'E�r#G�q « �YX�T2O�T2O9G�n8� ´�Lze*£�­�¤)`�c!r�W�C*T;@�T2XjB6E
��G'XjE*rYc�GFn�B*cVT;Gtb\X E���A2@'W�XNL{XNGdq!¬��3`³WvXjE9B�@'h'XNbYhFO�@'Edr�G�q @Fc�G�A2BdC�E*bYGF©�h'LzC8q�XzkDG'L±e]XjE�T2O*G � ¡VT;GFc!WYXjE�@'L
ASc�@Fr�W]G'E�T5B6A#T2O9G�n*c!B�T;GFXjE��\O*X{h'OYXjE�h'L�CDb�G3q�T2O*G�` @'E*b�H¨��Bd©�G�q�R�@'E*bYXjE�T2O*Gs�5¡_LjB�B*n�RdX±E9b6XNh3@UT2XjEdr�T2O9G
X{WYn�B*cVT;@)E*h'G�B*A#T2O*B#q�G�c�GFr*X�B6E#q�A2B*c�T2O*G�A{CDE*h�T!XjB*EYB*A�Z�p � _³®8�

ª O*G�b*G�q�hFc�XjndT2XjB6E\B6A#T2O*G�b*XSq�G'@dq�G�XjEYBdC�c/n�@ T2X�GME3T�q�X{q��\GMLNL�XjE]@'h'htB6c�b*@)E*h'Gs�YX T!O���O�@UT,O*@3q���G'G'E
A2BdC#E9b��6G'A2B6c�G�q�O9B9�\X±E�r]@�q�LjB9� @FE*b�n*c�B*r*c�G�q�q�Xzk�G�b*GFr�G'E*G)c�@UT;XjB6E\B6A#T2O*G�WY@'h�C#LN@Fc�@Fc�G'@�@FE*bY@
c�G'Lj@UT;Xzk�G'L±e\W�X{LNbYX±WYn�@'Xjc�W�G'E3T,B6A8k�XSq_CD@'L#@thUC#X T_eYXjE�e9B9CDE*rYn�@UT2XjG'E�T�q ��`�c�Gtb*¡_r*c�G'GFE\@U©�XSq�B6A
bde�q�h'O�c�B6W\@UT;B6n#q�X�@�XSq�ASc�G'��CDG'E�T;LzeYBd�#q�G)c_kDG'bY@�q�C8q2CD@MLNL±eYA2BdCDE*bvXjEYhtB6E9G�b9eDq_T2c;B6n*O*XjGdq �MµYXjA2A!G)c�G'E*h3G�q�XjE
T2O*G�@'W�n�LjX�TSCDb*G�B�A#T2O*G�b*@)c���¡!@'b*@Fn3T;G'b���¡V�\@Uk6G�@Fc�G�c�G'WY@'c���@U��LNGd� � T�XNq�b*G'hFc�Gt@9q�G'bY@UT,LjBd��LjGFkDG'LSq�B6A
q_T2XjW�CDL{@�T!XjB*EY@'E*bYXjE*hFc�Gt@9q�G'bY@UT,O*Xzr�OvL�GtkDG'LSq�B*A/q_T;X±W�CDLN@UT2XjB�E9R�XjWvn�LjXNh�@�T!XjEdr�R�@�q/n*c�GUk�XjBdC8q�L±e²q�O9B9��Ed��R�T2O9@UT
T2O*G)c�G�XSq�@FEYXjE�T;GFc�W]G'b*X{@�T;G�LjGFkDGMLd�\O*GFc�GsT2O9GFc�G�X{q�E*B]bdX±A2A�GFc�GFE*h'G�� ,�G�A2BdC�E*b�T2O*XSq/n�B6XjE3T/@:T5���°®]h'b#�zq!�^W i
« ª @U��LjG��d¬�� � B9�\GUk�G)c�R�T2O*Gs�6¡V�Y@�k�G�X{WYn�LNXNhMX T�T2XjW]G�q_T;XjLjL#c�G'WY@'XjE#q&O*Xjr�O*L±e\@UC�r�W�G'E3T;G'b#� ª O�C8q�R�T2O*G�O*Xjr�O*L±e
b*G'Lj@Fe�G'b����\@tk6G'R�GUk�G'EYXjA�T2O*G�@'W�n�L{X TSCDb*G�XSq�E*B*c!WY@'LNR�XSq @�WY@�
�B6c�h)c X T;GFc�XjB6E³T2B�c�G'h'B*r*EdXjo3GsT2O*XSq
h'B*E*b*X�T;XjB6ED�

ª O*G�q�LjBd��n*c�B6r�c�G�q:q�X�B6EYB�A4T2O9G�b6XNq�G'@dq�GtR9T2O9G�A2@�h�T#T2O*@UT�TSO9G�h'B*E*b*X�T!X�B�EYX{q/n*c�Bd��@F��L±e\L{XjE+��G'b�T2B
B*E*G�r�GFE9Gs�YX�T2O�n*c�Bd��@F��LjeYLjB#q�q�¡!B*A2¡!AVCDE*hUT2X�B6EYW�C*T;@UT2XjB*E�q�R*WY@U��Gdq�T2O*X{q>b6XSq�G3@�q�G�@'EY@UT{T2c�@'h T2Xzk6G�hMO9B�Xjh'G�A2B*c
r�GFE9GsT2O*GFc�@)n6eD� ª O*XSq��YXNL{L�O�@Fk�GsT2B���G�T;G�q_T;G'b³B*E��*E*B�hU�]B9C�T,@FE*XjW]@'L#WYB�b*GMLSq �

H
A

L author m
anuscript    inserm

-00259328, version 1



�

9;
��7����� ?%<%	 ' 8C<%���'@

¦#CDE*b*XjE*r ��?dC�n*n�B*cVT � ª O*XVq,�YB*c����\@�q�q2C�n*n�B6cST;G'b��*e�n*c�X�k6@UT;G�A2BdC�E*b�@UT2XjB*E#q « ¦,g'b*g)c�@UT;XjB6E\b*G�q
`�k�GUC�r�LNG9q>GUT � @FE9b6X�h'@FnDg�q�_�XSq_CDG'LSq�b*G�¦8c�@FE�htG'R � �s�<�5R��JGUT2XjE*@�¦8c�@'E*htG'R�?�¶Y?\�JgUT2XjE*X�T;GtR9� � `�µ³| _�¬�R
T2O*Gs|�C�c;B6n�G'@)E�|�_ � ¡!´s| � ¶J�<| ª htB6E'T2c�@'h:T ��l ? � ´³¡!p ª ¡_®�¥*¥���¡ �8¤�®�¥*�*­dRd¦8c�G)E*h'O�w¨XjE*XSq_T2c!eYA2B*c
� @UT2XjB*E*@'L6|.b�CDh'@UT2X�B6EY@'E9b � E#q�GFc�W²��?dH O9@9q>@�A!G'LjLjBd�²q�O*X{nYASc�B�Wm� � `�µ³|�_]�

¦,XjE�@'E*h'XN@MLDb*XVq�h'LjB4q2C�c�G � � B6E9G

p<B*E�T2c!Xz�dC*T;XjB*E�q�B*A,@UC*T2O*B*c:q � p.LjXjE�X{ht@ML�XjEdkDGdq_T;Xzr�@UT;XjB6E�q « ?dHJR�?dZ³¬�R*WYB*LNG'hUCDL{@)c�q�hFc�GtGME*XjE*r « `Y?*¬�-
G'LjG'hUT2c�B6n*Ode�q�XjB�L�B6r�XNh'@'L#XjEdkDG�q_T;Xzr�@UT;XjB*E#q « ?dl R�p&HJR�p H ¬�-�htB6LjLNG'hUT;XjB*EYB6A8n�@UT;XjG'E�T�q « p&w1|.R6~���¬�-9b*G�q�Xzr�E
@FE9bvhtB6E9b�CDhUT,B*A4T2O9G�q_TSCDb�e « p&� � ¬��

?dT;@:T;GFWYG'E�T5@U�6B9C�T/p B6E*A2B*c!WYX�T2e��YX�T;O�`�C*T2O*B*c � E*A2B*c!WY@UT2X�B�E � � E*A2B6c�WYG'bY@'E*b���c�X�TST;GFEYh'B*E�q�GFE�T
�\@�q�Bd�dT;@FXjE*GtbvA2B*c�@MLjL*n�@UT;XjG'E�T�q5n�@Fc_T2Xjh'Xjn�@UT;X±E�r�T2B�T2O*G�q2T{CDbde#� ª O*G�q_TSCDbde³�Y@�q>b*B6E9G�XjEY@'b*O*G)c�G'E*h'GsTVB�T2O9G
T;GFE9GUT�q/B*A#T2O*Gsµ\G'h'Lj@Fc�@�T!XjB*EYB*A � G'LSq�XjE+��X2�

ª O*G�@UC*T2O9B6c�q�hFB*E*A2Xzc�W T2O9@UT#T2O*GFe\@Fc�G�XjEYh'B�W�n�LjXN@ME�htG �YX�T;O�T2O*G'Xzc � E�q_T;X�TSC*T2XjB*E*@'L*��GFk�XNGU� H�B�@Fc�b�q
« � �<H³q!¬�@3q�T2O*Gsµ\GFn�@FcST2WYG'E�T5B*A�¶�n*O�T2O9@'L{WYB�L�B6r*eYB�A4T2O9G � B#q!n*X T;@ML�B*A#w¨B*E�T2n�G'LjL{XNGFc/O9@9q,T2O*G
@UC*T2O9B6c!X o3@UT;XjB6E�� ¤*¤)¥�¤'��?YASc�B*WmT2O*Gs¦8c�GME9h'O�w¨XjE�XSq_T2c!e\BdA � G3@'L�T2OYA2B6c���X�B�W]G'b6XNh'@'L*c�Gdq�G'@Fc�h'OYXjE�T2O*G
A!XNG'LNbvB*A8n*Ode#q�XjB�LjB*r*e*R*n�@UT2O9B6n*OdeDq�XjB�LjB*r6e9R�GFn�X{b*G'W]XjB�LjB*r6ev@ME9b�r�GFE�GUT2XNh�q�XjEYB6n*O3T2O*@'L{W\B�LjB*r6eD�

H
A

L author m
anuscript    inserm

-00259328, version 1



­

��< E�<%��<%��
c<.@

¤3�
 
w¨XNh'O*@'G'L{XNb*G�q,w¨R � C�E3T�µ³w¨Rdw¨B*Bdc�G�` ª � ª O*G�h'B*E*G�b�eDq�AVCDE*h�T!XjB*E�q!e9E�bdc�B�WYG�q �MH c��<¶�n*O�T2O9@'L{WYB�L
®�¥*¥d£ -j�*� � ®�§�¤)¡_®�§*¢#�

®8�
 
´³B9C�c�@3q��,R�| r*r�GFc:q � w¨Rdw¨@'h���@te\p<´v��p<B6E9G�b9e�q2T2c�B6n�Ode9R�Ede�hUT;@'LjB*n�Xj@'R�@FE*b�q_C�nDGFc!E9B6c�WY@'L*c�B�b
c�G�q;n�B6E�q�G�q ��` E*GU�Ic�GUT2XjE�@'L�b*GFr�G'E�GFc�@UT2X�B6ED��`�c�h'OY¶�n�O�T2O*@'LNWYB�L/¤)§���� -_¤)¥�¤ � ¢�¤'��¡!¢�¤�£8�

�#�
 
`³L{GF©6@ME9b�G)c�Z���Rd¦,XSq�O*W�@'EY´³`Y��?dC�n�GFc!E9B6c;WY@'L�q�h'B9TVB6n*XNhs|��J´7XjEYh'B*E*G�bde#q2T2c!B*n*OdeD�MH c��
¶�n*O�T2O*@'LNWYB�LS�8¤)§��3£�- ­�� � ­*§*¡!¢����

£8�
 
?�@FE*bd��G)c!r�w¨`³R9w¨XjL{LNGFc<?�RdHJGFc:q�B*E�|�l �F�JB�b�G)LjG3hUT2c!B*c�G:TSXjE*B*r*c�@'W²q�X±E\@ME\GMLNGFk�@�T;G'bYhte9h'L{XNh
rdCD@FE9B4q�XjE�G�WYB6E9B6n*O9B4q;n�O9@UT;G'¡{TSe�n�G�O3C#W]@'E�c�GUT2XjE9@MLDb*GFrDGFE*G)c�@UT;XjB6ED�dp<B*W�n�@Fc�XSq�B*E��YX�T;O�c�G�T2X±E*X T!XSq
n�Xzr�W]G'E�T;B#q�@�� � E�k6G9q2T5¶�n*O3T2O*@'LjWYB�Ln_�XSq<?�hMX/¤)§*§*¥ - ��¤ � ®�®#���*¡_®*®#��¢#�

���
 
�JB4q�GFEd��G)c!r ª R8?*X±W\B6E#q�GME�?9|J�'��G:T2XjE*@'LDh'B6E9G�b9eDq�AVCDE*h�T2XjB�EYB*A/q_C�n�GFc�E*B*c!W]@'L*c�B�b�|��J´uTSedn�G��M¦,Xzk�G
E*G���h'@dq�G3q��3`�hUT;@�¶�n*O�T2O9@'L±W\B�L « p<B6n�G'E*O�¬�¤)§*§*� -z¢�¤ � ®*£#­*¡2®#�*���

­#�
 
Z�@UT;B�w¨R�Z�Bd��@Fe�@�q�O*X*�JR , @UT;@FE9@F�DG � �dp B6E9G�b9e�q�ASC#E9hUT!XNB*EY@FE9b�q2C�n�GFc!E9B6c�WY@'L8q�h'BdT2B*n*Xjh
G'LjG'hUT2c�B6c�G:T2XjE*B*r*c�@FWm�YX T!OY@�O*Xjr�O*¡!XjE�T;GFE#q�X T_e²q2T2XjW\CDLzC�q ��`�c�G)n�B6cST8B*A#T2Odc�GtG�h'@�q�G3q��'µYB�h�¶�n*O3T2O*@'LjWYB�L
¤)§*§*� -j�3£ � ¢�¤)¡ �8¤3�

¢#�
 
� B*B�b�µ\psR*p�Xjb*G3h'X±e6@'E�`._�R � @MLNGFk*e³µY`³R�� @'h'Bd�8q�B*E²?�´v��?*X�T;G�q�B*A,b6XNq�G3@�q�G�@thUT!X�B6EYXjEY@�c�GUT2XjE9@ML
bde�q2T2c�B*n*Ode��YX T2O�q_C�n�GFc�E9B6c�WY@'L�@'E*bYb*G'LN@te6G'b�c�B�bvG)LjG'hUT2c�B*c�G:T2XjE*B*r*c�@FW���¡V�\@Fk�G�q � _�XSq�XjB�E��JG�q
¤)§*§*­ - �*­ � �*��§*¡!§*¥�¤3�

���
 
w¨XNh'O*@'G'L{XNb*G�q,w¨R � B*Ljb*GFc�´�|<R[, Gt�Dq_T;GFc/`�� GUT5@FLS�3` b*GUT;@FXjLNG'b�n�O9G'E*BdTSedn�XNh�q_TSCDbdeYB*A���h'B*E*G
bde�q2T2c�B*n*Ode��YX T2O�q_C�n�GFc�E9B6c�WY@'L*c�B�b�|&�J´����MH c��.¶�n*O3T2O*@'LjWYB�L*®�¥*¥���-±��§ � �*�d®�¡!�*�*§#�

§#�
 
�/X c X � R�´�@'B�� � Rdµ\@FE*h'Xzr�GFc�wyR9wyG'E*b*B*o3@s| R9¦,X{q�O*W]@'EY´�`³Rd¦,@Fc2�DGFc�µ�H��3`�q_C*�8q_T2X TSC*T2XjB6E\B6A,´ TVB
puXjE�T2O9G�h'B6E9G�h'´�w1�5¡_n*O*B#q!n*O9B�b*XjGdq_T;G)c�@�q�G�r�@'WYW]@�q_C��dCDE*X�T,r�GFE�G�A2B9C�E9bvXjEY@�b*XVq2T2XjE�hUT2XzkDG�A2B*c!W
B*A�htB6E9G�b9e�q_T2c�B6n*OdeD��¶�n*O3T2O*@'L{WYB�LjB6r*eD��®�¥*¥���-2¤*¤�® � ¤'��§*¡F¤)­*­#�

¤)¥#�
 
� @MX�b*GFc � HJR���@'htB9�Dq�B*E²?�´�R�psXjb*GthMXje�@'EY`._�GUT5@FL^�Mw�C*T2@UT2XjB*EYB*A,@�E�CDh'LNG�@)c/c�G'h'GFndTVB6c,r�GFE*GtR
� ��®d|.�*R�h'@UC8q�G3q�GFE*O*@'E9h�Gtb ?]h'B*E*G�q!e9E*bdc�B*W]G'R�@�bdXSq�B6c;b*GFc/B*A8c�GUT2XjE*@'LDh'G'L{L�A!@�T;Gd� � @:T/´³GFE9GUT
®�¥*¥*¥ - ®*£ � ¤�®�¢*¡F¤)��¤3�

¤*¤3�
 
,¨C � R�psBd��X±E�r���`³R9w¨XNh'O*@'G'LNX{b*G3q�w GUT5@'LS� w1C*T;@:T2XjB*E#q/XjE�T2O*G�r�G'E*G�Z�p � _³®]G'E*h'B�b6XjE�r�@
k�B�L�T;@Fr�G'¡_r�@�T;G'b�n*B�T;@�q�q!X�CDW h'O9@ME*E9G'L�q2C���C#E*X�T5h'@�C8q�G	��h'B6E9G�b9eDq_T2c�B*n*Ode³�YX�T2O�q2C�n�GFc�E*B*c!W]@ML*c�B�b
G'LjG'hUT2c�B6c�G:T2XjE*B*r*c�@FW
�&XjEYO�CDW]@'E�q��3`³W�� � CDW�´�G'E�GUT,®*¥*¥*­ - ¢*§ � ��¢d£�¡ ��¢*§#�

¤�®8�
 
¶�T{T�q�h)Ode�T�q�h'O � Rd�J@'G�q/`³R+_�@ME � B*B*c!XjhU��µ\R�?*Ede9b�GFc:q�µ��'��¶J��LjXjrD@UT2B*c_eYO9GUT;GFc;B�T;G T2c�@)WYGFc�Xjo3@UT;XjB6E\B6A
T2Odc�G'G�n*c�GUk�XjBdC8q�Lze�CDE*h'O*@Fc�@'hUT;GFc�Xzo3Gtb\Z³k]h'O*@'E*E*G'LD@ML n�O�@3¡ q2C*�dCDE*X�T�q�X{b*G'E3T!XjA2X{GtbvXjE�T2O*G�O�CDW]@'E
r�GFE9B�WYGd�'�,c�B�h � @�T2L*`³h'@'b²?�hMXd� ?v`�®�¥*¥d®*- §*§ � ¢*§���­*¡!¢*§*§�¤3�

¤)�#�
 
p�o3Xzc 
�
���´³R ª�� T2O��/|<R�| Ede9G'b*X6� ��p.O9@Fc�@'h�T;GFc�Xzo3@UT;XjB*EYB6A8T2O*G�O9GUT;GFc;B6W]GFc�Xjh�n�BdT;@�q:q�X C#W�h'O*@'E*E�G'L
A2B*c W\G'b\�*e��6k9®8�S¤�@'E9b�T2O9G�c�G:T2X±E9@'L�q2C���C#E*X�T �dkD��� ®]XjE�~YGFE9B6ndC8q�B*B�hUe3T;G�q ��� � GUC�c�B*n*Ode�q�XjB�L
®�¥*¥*¢ - §�� � ¤�®/¤)�*¡F¤�®*®*®8�

H
A

L author m
anuscript    inserm

-00259328, version 1



¢

¤�£8�
 
p<@'X8? � Rdl�X+,�R8?�G�q_T2Xd¦>�Mw�C#L�T;Xjn�LNG�WYB�b*G�q�B*A�@t¡VTSe�n�G�n#B�T;@�q�q�X�CDW�hUC�c!c�G'E�T,c�G)rdC�Lj@UT;XjB6ED�dp&C�c!c��,O9@Fc�W
µ\G�q/®�¥*¥*¢ � ¤)� - ��¤)¢���¡!��¤'�3£8�

¤'���
 
w¨@)c W\B6c�w�¦,R � B*Ljb*GFc�´�|<R#?�G'G'LjXzrDGFc�w , R���@'W]@MW\B9T;B²?8�*?�T;@FE9b*@Fc�b�A2B6c�h)L±XjE�XNh�@'L
G'LjG'hUT2c�B6c�G:T2XjE*B*r*c�@Fn*OdeD�'µYB�h�¶�n*O3T2O*@'LjWYB�L�®�¥*¥d£ � ¤)¥��
-2¤)¥�¢���¤*¤�£8�

¤)­#�
 
w¨XjL{LNGFc<?*`³Rdµ�e"�#G�q,µ�µ\R9�5B*LjG�q �6e � ¦���`�q�XjWYn�LNG�q�@'L�T;XjEdr]B9C�T,n*c!B�h'G'b�C�c�G<A2B6c�G�©dT2c�@'h:T2XjEdr�µ � `
ASc�B�W�O�CDW]@'E�E�CDh'LNG3@UT;G'bYh'G'LjLVq � � CDh'L�`³hs�JG�qJ¤)§��*� � ¤)­ -_¤�®/¤'���

¤)¢#�
 
ª O*X{@)r�@MLNXjE*r�@MW ?�Rdw¨h'´³G'G ª l R , G'LNGt�6GFc��J´mGUT5@FL^� � B�k�G'L#W�C*T;@�T2XjB6E#q�XjE�T2O9GsZYp � _�®Yr�G'E*G�XjE
n�@UT2XjG'E3T�q��YX�T2OYhtB6E9G�b9eDq_T2c;B6n*Ode\@'E*bY@�q_C�n�GFc;E*B*c W\@ML*c�B�bYG'LjG'hUT2c;B*c�G T2XjE9B6r*c�@'W²��¶�n*O�T2O*@'LNW�XNh�´�G'E9GUT��
®�¥*¥*¢ - ®#� � ¤)����¡F¤�£*®8�

H
A

L author m
anuscript    inserm

-00259328, version 1



�

E�� ' ����< 
)9��G���k�A�
@

EGI �����PN�� � �GNVR I ���UNVNPO�F+QSR �+NVQ \[Z e)( IMT&��IMQSR IMQ*�+O�ILQ	����F+HJILKMILNpO�OgN��
��N��+F[Z�IMQ*�ATV\+Q N.R3eXO�Z��U\
(��3e

 IuZ��JO��*(SN���Q \��VH F+K���\+R2<%� '[� � E�n�G'bdXzr*c�G'Gdq�R#q���CD@Fc�G3q&XjE9b6XNh'@UT;G�WY@'LNG�q�R�h'Xzc�h'LNGdq&XjE9b6XNh'@UT;G�A2G'W]@MLNG�q�R
��LN@'hU��G'E�G'b�q!e*W��6B�LSq�@Fc�G�@'A2A!G3hUT;G'b�XjE*b*Xzk#XNb�CD@'LSq�R�@'E*bY@�b*B9C*��L�G�O9B6c!X o3B6E3T;@'L�LNX±E�Gs�6GUTS�\G'G'EY@�W\@UT!XjE�r
n�@'Xzc�X±E9b6XNh'@�T;G�q�h'B*E�q�@ME�rdC#XjE�X�T2e#� ª O�G�W�C*T;@�T2XjB6EYXjE*A2B*c W]@UT2X�B6E «�� ����WYGt@ME#q>@s�YXjL{b*¡STSednDG�@'LjL{G'LNGF¬��\@�q
XjE�b6XNh'@�T;G'bYB6E*LzeYA2B*c�T2O*B#q�G�XjE*b*Xzk#XNb�CD@'LSq��YO9B4q�Gsµ � `�q�@'WYn�LNG�q��\GFc�G�@Fk6@MXNLN@t��LNG�A2B6c8T2O*G�q2TSCDb�e#� � B�T;G
T2O*@�T8A2B6c/A2@'W]X{L±e�®�R�b*GMLNp¨h'B*c!c�G�q;n*B*E*b�q�TVB�T2O9G � XSq;£�­��dA�q�~v��¥*��W�C*T;@�T2XjB6ED�M¦�B6c�G'@thFOYA2@MW]X{Lje*RdT2O*G
G'LjG'hUT2c�B6n*O9GFc�B*rdc�@'W�q�A2B*c�T2O*G�W�C*T;@UT;Gtb « n�@:T2XjG'E�T2¬�@FE9b��\X±LNb*¡VTSe�nDG « E*B*c!WY@'Lj¬�q�Gt��CDGME�htG�@Fc�G�q!O9B9��E#� ª O*G
E*B*c�WY@'L�q�G'��CDG'E*h'G�XSq���c X TST;GFEYX±E³��L{@thU��X�T;@'LNX{h�@'E9b�T2O9G�W�C*T;@UT;G'b�E�CDh'LjG'BdT2Xjb*G�q>@Fc�G�X±E�c�G'b#� ª O9G
E�CDh'LNG'BdT2Xjb*G�W\C*T;@�T2XjB6E\@FE*b�T2O*G�n*c�B�T;GFXjE�q�G'��CDG'E9h'G�@Fc�G���c�X�TNT;GFEYB*E�TVB6n\B6A,G'@'h'OYG'LjG3hUT2c;B*n*O*GFc�B*r*c�@FW��

EGI �����PN�� � E��SQSR��SO (��S\[Z�\
����F
(��SO��3F�� Z�\ � K�� \���NpO�TPNVQ TpN.F+QSRJ� 
������
O�TPF+QSO�IMQ (SFpZ�ILNPQ Z�O�� F �WILQ*�
TP\+QSN.R3eXO>Z���\
(��3e 
 IuZ!� O���(SN���QS\��PHJFWK"�U\+R7<%� ' ���U\nH � F+HJILKLIMNpO���F+Q R#��$d� E���BdT2O�q�X{q2T;GFc:q �!�;� ¡_®]@FE9b
�!�!� ¡!��ASc�B*W}A;@'WYX{L±e ¤)R9T2O9G�A{C#E9b�C8q�q�O*Bd��q>@�LjB#q:q>B6A#T2O*G�A2B*k�G'@'L*c�G'A!LNGF© « LjG'A{T5Gte6G'R�¶v?*¬���X�T2OY@�q�LjXjr�O3T!Lze
b*G'hFc�G'@�q�Gtbv@�C*T;B6A2L�CDB*c�G�q�htGME9h'G « `�¦8¬�@'E*b��YX�T2O\@sT2O*X±E*E9G3b\A2Bdk�G3@'L*n�O*BdT2Bdc�G'htGFndT2B*c�Lj@Fe6GFc�@UT#T2O9G�¶�p ª ¡!�
q�ht@ME « ¶�p ª ¬��'¦#C�E*b�C8q�GF©6@MWYXjE�@UT;XjB*EYB�A#��BdT2OYGFe9G�q « c�Xzr�O�T5@FE9bvLjG'A{T5GFe�G�q�R�¶�µ�@FE9bY¶v?*¬/B*A#T2O*G
n*c�Bd��@FE9b �!� ¡!�Y@FE9b�B6A,O*GFc�@'A2A!GthUT;G'b�E*GFn�O*G�� �!�!� ¡_®�ASc�B�W�A2@'W�XNL±e\��q�O9B9�]q�@�A2B9k6G'B�¡�W\@'hUCDL{@)c�@UT2c!B*n*Ode
T2O*@�T#�Y@3q&W\B6c�G�n*c;B*WvXjE�G'E�T,XjE �!�;� ¡_®#�

EGI �����PN�� � ��@X
c<&% N�KLNVTUZ��U\'�UN�Z�ILQS\
����F3H ILQ�( F[Z ILNPQ Z�O��SF �XILQ*�
TP\+QSN'R3eXO>Z���\
(��3e 
 IuZ!�
O��*(SN���QS\
�PHJF+K��U\+R7<%� ' ���U\+H ��FnHJILKLIMNPO��(��� F+Q R	� ��|&�J´�q��\GFc�G�c�G'htBdc�b*G'b�XjEY@'A_A;G'hUT;G'bYWYG'W��DGFc:q
ASc�B�W�A;@MWYXNL{XNGdq�¤ « �!�2� ¡_®*R �2�!� ¡!�3¬�Rd® « �!�2� ¡!­�R �2�!� ¡!¢d¬�@FE9bv� « �!� ¡_®*R �_�;� ¡_®d¬�@)E*b�XjEvE9B6E\@MA2A;G'hUT;G'bYWYG'W\�DG)c:q
« E9B6c!W\@MLDB*c�h'@Fc!c!X�GFc:q!¬�ASc�B*W}A2@'W]X{L±e\® « �!� ¡F¤ R �!�!� ¡_£�R �!�2� ¡ �'¬ � � EY@'A_A2G3hUT;Gtb\XjE9b6XzkDX{b�CD@'LSq�RdT2O*G�LjBd��XjE�T;G)E#q�X�T_e
c�G�q;n�B6E�q�G�XjEYb*@Fc��]@'b*@FndT;Gtbvh)B*E*b*X�T!X�B6E�q « ¤ h'b#�zq!�2W i ¬&X{q b*G'h)c�G'@�q�G'bY@ME9bYb*GML�@te6G3b���O*X{LNG�@UT,O*Xzr�O*G)c
XjE�T;G'E�q�X T!XNGdq « ¤)¥�¤)¡!��¤'��h'b#�zq"�SW�i!¬�T2O9G�c�G�q;n�B6E�q�G�X{q�q_C�n�G)c E9B6c�WY@'LS� � EYL{Xjr�O�T5@'b*@Fn3T;G'bYhFB*E*b*X�T;XjB*E�q�RdT2O*G
h'B*E*G�c�G3q!n�B*E�q�G3q�T;B�q!XjEdr�LNG�A!LN@�q�O « h'B*E*GF¬�@FE9b�T2B��*¥*¡ � o<A!LjXNhP��GFc:q�@Fc�G�E*BdT;@U��Lze�c�Gtb�CDh�GtbvXjEY@'A_A;G'hUT;Gtb
XjE�b6XzkDXNb�CD@MLSq�htB�W�n�@Fc�Gtb�TVBvE9Bdc!WY@'L2�

EGI �����PN*) � @XT��SNPHJF[Z�IMT*�UN�(���NpO�NPQ Z�F[Z�IM\+Q \ � Z��SN �J
.�*%+� O���,��SQSIuZ \ �0Z��SN ��- T��SF+QSQSNUK R�b3c�@U��E
ASc�B�WmT2O9G -�/ #213&²q�G'��CDG'E*h3G�b*GFn�B#q�X�T;G'b�XjEY´³G'E�HJ@'E[� � � w�¤)�*�d£�§*¢Y@FE9bvASc�B*WmT2O*G�q2T2c_CDhUTSC*c�G�B*A4Z³k
hFO9@ME*E�G'LSq « c�GMA2G)c�G'E*h'G�¤�£*¬�R#q!O9B9�\XzEdr�T2O*G � ¡VT;GFc;WvXjE�@'L�`�@FE9b�H¨��Bd©�Gdq « � `�HJR�XjE���LzCDGF¬�R�T2O*G�­
T2c�@FE�q�WYG'W���c�@'E*G�q�G)r�W]G'E�T�q�B*A#T2O*G�n*c�B�T;G)X±E « ?/¤)¡:?�­d¬/@FE9b�T2O*Gs� LjB�B6n « X±E�c�G'bd¬���O*X{h'OYA2B*c W]q�T2O*G
hFO9@ME*E�G'L*n�B*c�Gd��?*WY@'L±LDE�CDW\�DG)c:q�X±E9b6XNh3@UT;G�T2O*G�@'WYX±E9B�@'h'XNb�n�B4q�X T2XjB6E#q � ª O*G�n�B#q!X T!XjB*EY@'E*b�q�G'��CDG'E*h3G�B6A
T2O*G�£YW�C*T;@�T2XjB6E�q�A2B9C�E9bv@)c�G�XjE9b6XNh3@UT;G'b*R*XjE���LzCDG�A2B*c�T2O9G�@MWYXjE*B�@'h'XNbYhFO�@'Edr�G�@FE9bvXjE�c�G'bYA2B6c8T2c_C�E*ht@UT2XjEdr
W�C*T;@UT2XjB*E�q �

H
A

L author m
anuscript    inserm

-00259328, version 1


