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6FKpPDV�HW�ILJXUHV�j�SDUWLU�GH��
• &RXUV�GH�%LRORJLH�&HOOXODLUH�GH�&DX�HW�6HwWp�FKH]�(OOLSVHV
• %LRORJLH�&HOOXODLUH�GH�0DLOOHW�FKH]�0DVVRQ
• %LRORJLH�&HOOXODLUH�GH�%DVVDJOLD�FKH]�0DORLQH
• /D�FHOOXOH���XQH�DSSURFKH�PROpFXODLUH�GH�&RRSHU

�WUDGXFWLRQ�&��)UDQoRLV��FKH]�'H%RHFN�8QLYHUVLWp
�� /¶(VVHQWLHO�GH�OD�%LRORJLH�&HOOXODLUH�GH�$OEHUWV�HW�FROO�

�WUDGXFWLRQ�6��3HUHOPDQ��FKH]�0pGHFLQH�6FLHQFHV��)ODPPDULRQ
• %LRORJLH�0ROpFXODLUH�GH�OD�&HOOXOH�GH�$OEHUWV�HW�FROO�

�WUDGXFWLRQ�1��&DUWLHU��FKH]�0pGHFLQH�6FLHQFHV��)ODPPDULRQ
�� %LRORJLH�0ROpFXODLUH�GH�OD�&HOOXOH�GH�/RGLVK�HW�FROO�

�WUDGXFWLRQ�&��)UDQoRLV��FKH]�'H%RHFN�8QLYHUVLWp�
�� 0ROHFXODU�&HOO�%LRORJ\��WK�GH�/RGLVK�HW�FROO��FKH]�)UHHPDQ
�� &HOO�%LRORJ\�GH�3ROODUG�HW�(DUQVKDZ�FKH]�6DXQGHUV
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*O\FpURSKRVSKROLSLGHV�QpJDWLIV 6SKLQJRSKRVSKROLSLGH
36���QpJDWLYH� 3,���QpJDWLI

�PLQRULWDLUH�



6WUXFWXUH�G¶XQ�VSKLQJRSKRVSKROLSLGH���OD�VSKLQJRP\pOLQH

���������6SKLQJRP\pOLQH
FRQVWLWXDQW�GH�OD�JDLQH�GH�P\pOLQH��
�WrWH�3&�HVWpULILDQW�XQH�VSKLQJRVLQH
OLpH�SDU�OLDLVRQ�DPLGH�j�XQ�DFLGH�JUDV��

*DODFWRFpUpEURVLGH *DQJOLRVLGH�* CED $FLGH�VLDOLTXH��1$1$�
�������������QHXURQHV�HW
�UpFHSWHXU�WR[LQH�GX�FKROpUD�

�FKDUJH�QpJDWLYH��SULQFLSDO�JO\FROLSLGH
GH�OD�JDLQH�GH�P\pOLQH�
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$XWUHV�HVWHUV�GH�OD�VSKLQJRVLQH���OHV�JO\FROLSLGHV
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6WUXFWXUH�GX�FKROHVWpURO

&DUDFWqUH�DPSKLSKLOH�GHV�OLSLGHV�PHPEUDQDLUHV

7rWH�SRODLUH�K\GURSKLOH���FKROLQH��pWKDQRODPLQH��VXFUH
SKRVSKDWH
JO\FpURO

�

4XHXH�DSRODLUH�K\GURSKREH����FKDvQHV�JUDVVHV�
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'RXEOH
FRXFKH
OLSLGLTXH

&RXSH��'�G¶XQH�
ELFRXFKH�OLSLGLTXH

3RVLWLRQ�GX�FKROHVWpURO�GDQV�OHV�PHPEUDQHV
FHOOXODLUHV

*URXSHPHQW�SRODLUH
GH�OD�WrWH
�K\GURSKLOH�

6WUXFWXUH
SODQH�
ULJLGH��GX
QR\DX
VWpURwGLHQ

4XHXH
K\GURFDUERQpHH
QRQ�SRODLUH

3KRVSKROLSLGH
&KROHVWpURO



&RPSDUWLPHQW�VRXGp
IRUPp�SDU�XQH�GRXEOH

FRXFKH�SKRVSKROLSLGLTXH

'RXEOH�FRXFKH
SKRVSKROLSLGLTXH�SODQH�
DYHF�GHV�ERUGV�H[SRVpV�j

O¶HDX
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%LFRXFKH�OLSLGLTXH�HQ�PLFURVFRSLH�pOHFWURQLTXH

��XQ�IHXLOOHW�PpGLDQ�RVPLRSKREH��FKDvQHV�DOLSKDWLTXHV�DSRODLUHV�
-�HQWRXUp�GH�GHX[�IHXLOOHWV�RVPLRSKLOHV��WrWHV�SRODLUHV�H[W��HW�LQW��



�$V\PpWULH�GH�OD�ELFRXFKH�OLSLGLTXH

3KRVSKDWLG\OFKROLQH
6SKLQJRP\pOLQH

3KRVSKDWLG\OVpULQH
3KRVSKDWLG\OLQRVLWRO

3KRVSKDWLG\OpWKDQRODPLQH

&KROHVWpURO

*O\FROLSLGH
HEMIMEMBRANE EXTERNE

FACE
CYTOSOLIQUE

/D�IOXLGLWp�GH�OD�ELFRXFKH�OLSLGLTXH�SHXW�rWUH��pWXGLpH�j
O¶DLGH�GH�OLSRVRPHV

��������/D�ELFRXFKH�OLSLGLTXH�HVW�IOXLGH�

OLSRVRPHV�HQ�0(



0RXYHPHQWV�GHV�SKRVSKROLSLGHV�GDQV�OD�ELFRXFKH

-�GLIIXVLRQ�ODWpUDOH��
GDQV�OH�SODQ��IHXLOOHW�
UDSLGH

��URWDWLRQ�IUpTXHQWH
-�IOLS�IORS��EDVFXOH���

G¶XQ�IHXLOOHW�j�O¶DXWUH
OHQW
WUqV�UDUH
QpFHVVLWH�GH�O¶pQHUJLH
SURWpLQHV�VSpFLDOLVpHV
�IOLSSDVHV�

" �)OXLGH�ELGLPHQVLRQQHO�

)OLS�IORS

5RWDWLRQ

'LIIXVLRQ�ODWpUDOH

6WUXFWXUH�GHV�DFLGHV�JUDV
3DOPLWDWH��& [4\ � 6WpDUDWH��& [^] � 2OpDWH��& [4] �

GRXEOH�OLDLVRQ� �LQVDWXUDWLRQ
" �FRXGH�GDQV�FKDvQH�DOLSKDWLTXH�



��UDGHDX[�HQULFKLV�HQ���FKROHVWpURO
���������������������������������������������VSKLQJROLSLGHV��VSKLQJRP\pOLQH�HW�JO\FRVSKLQJROLSLGHV�
���GDQV�HQYLURQQHPHQW�SOXV�IOXLGH��SKRVSKDWLG\OFKROLQH��pWKDQRODPLQH�
�

6WUXFWXUH�G¶XQ�©�UDIW�ª
�������������UDGHDX�

_ Congélation en azote liquide (-196 °C)
_ Fracture à l’aide d’une lame de couteau
_ Ombrage au platine
_ Permet d’étudier les membranes de

« l’intérieur » car ligne de fracture passe
au milieu de la bicouche lipidique

��������9LVXDOLVDWLRQ�GHV�SURWpLQHV�WUDQVPHPEUDQDLUHV
�SDU�PLFURVFRSLH�pOHFWURQLTXH�DSUqV�FU\RIUDFWXUH���WHFKQLTXH



_ ORFDOLVDWLRQ�HW�TXDQWLILFDWLRQ�GHV�FRPSOH[HV
SURWpLTXHV

_ PRQWUH�H[LVWHQFH�GH�SURWpLQHV�WUDQVPHPEUDQDLUHV

��������������9LVXDOLVDWLRQ�GHV�SURWpLQHV�PHPEUDQDLUHV
SDU�PLFURVFRSLH�pOHFWURQLTXH�DSUqV�FU\RIUDFWXUH���UpVXOWDWV

MEMBRANE

 I nt er act ions
non covalent es
ent r e pr ot éines

¾�3URWpLQHV�H[WULQVqTXHV
–�3DV�GH�FRQWDFW�GLUHFW�DYHF
OHV�OLSLGHV�GH�OD�ELFRXFKH

¾�3URWpLQHV�LQWULQVqTXHV
–�LQWHUDFWLRQ�GLUHFWH�DYHF�OHV
OLSLGHV�GH�OD�ELFRXFKH
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•�DWWDFKHPHQW�FRYDOHQW�G¶XQ
��pOpPHQW�OLSLGLTXH�j�OD�SURWpLQH
•�XQH�XQLTXH�SRUWLRQ�OLSLGLTXH

•�SURWpLQH�SRVVpGDQW
��GRPDLQH�V���K\GURSKREH�V�
��WUDQVPHPEUDQDLUH�V���70�
•�SDVVDJH�70�XQLTXH�RX
��PXOWLSOH

$QFUDJH�SDU�XQ�OLSLGH$QFUDJH�SDU�OD�SURWpLQH

membrane

Extra
cellulaire

Boucle
ced�f g h%i jek

�������3URWpLQHV�LQWULQVqTXHV�����W\SHV�G¶DQFUDJH�K\GURSKREH�
������GLUHFW�GDQV�ELFRXFKH�OLSLGLTXH
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PRGqOH�FRPSDFW�HW�UHSUpVHQWDWLRQ�VFKpPDWLTXH
GH�O¶KpOLFH�DOSKD�K\GURSKREH��DFLGHV�DPLQpV�������

�����������3URWpLQH�LQWULQVqTXH�j�SDVVDJH�70�XQLTXH���
��OD�JO\FRSKRULQH�GH�OD�PHPEUDQH�GHV�JOREXOHV�URXJHV



+pOLFH�D�K\GURSKREH�WUDQVPHPEUDQDLUH

3KRVSKROLSLGH

JURXSH�ODWpUDO�K\GURSKREH
G¶DFLGH�DPLQp OLDLVRQ�K\GURJqQH

IRUPDWLRQ�G¶XQ�SRUH�WUDQVPHPEUDQDLUH
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3URWpLQHV�LQWULQVqTXHV�j�KpOLFHV�DOSKD�70�DPSKLSKLOHV��
OHV�FDQDX[�LRQLTXHV�



3URWpLQHV�LQWULQVqTXHV�QRQ�KpOLFH�DOSKD�WUDQVPHPEUDQDLUH
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$�����ODUJHV�SRUHV�IRUPpV�SDU�SOXVLHXUV�IHXLOOHWV�ErWD
���������SRULQHV�GHV�PHPEUDQHV�H[WHUQHV�PLWRFKRQGULDOHV�HW�EDFWpULHQQHV�

%�����SURWpLQH�HQ�pSLQJOH�j�FKHYHX�GH�OD�IDFH�F\WRVROLTXH�GH�OD�PE�FHOO�
���������FDYpROLQH�UHFRXYUDQW�XQ�W\SH�GH�YpVLFXOHV�G¶HQGRF\WRVH��FDYpROHV�
������������

Mannose

Glucosamine

Inositol

Protéine

C-terminal
Ethanolamine
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3URWpLQH�j�DQFUH�*3,

SKRVSKDWLG\OLQRVLWRO
JOXFRVDPLQH

PDQQRVH

������©�3RQW�GH�VXFUH��ª
HQWUH�IHXLOOHW�H[WHUQH�PE
HW�H[WUpPLWp�&�WHUPLQDOH
GH�OD�SURWpLQH�LQWULQVqTXH



��&RUWH[�FHOOXODLUH�GHV�JOREXOHV�URXJHV���VSHFWULQH
6SHFWULQH

)DFH�F\WRVROLTXH
GH�OD�PHPEUDQH
SODVPLTXH

$FWLQH

Protéine
de liaison
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3URWpLQHV
WUDQVPHPEUDQDLUHV

'LIIXVLRQ�ODWpUDOH�GHV�SURWpLQHV�GDQV�SODQ�GH�O¶KpPLPHPEUDQH��
H[SpULHQFH�GHV��+(7(52&$5<216�6RXULV�+RPPH

 &HOOXOH�PXULQH

 0DUTXDJH
LPPXQR�GHV
SURWpLQHV

PHPEUDQDLUHV

W 9 ����PLQ

W 9 �����PLQ

+(7(52&$5<21

&HOOXOH�KXPDLQH

IXVLRQ�j�W y

�IXVLRQ�j�O¶DLGH�YLUXV�6HQGDw�RX�SRO\pWK\OqQHJO\FRO�3(*�

+(7(52&$5<21



���0pFDQLVPHV�UHVWUHLJQDQW��OD�PRELOLWp�ODWpUDOH
GHV�SURWpLQHV�GH�OD�PHPEUDQH�SODVPLTXH

• LQWHUDFWLRQ�DYHF�FRUWH[�FHOOXODLUH

%��LQWHUDFWLRQ�DYHF�0(&

&��LQWHUDFWLRQ�DYHF�SURWpLQH�GH
VXUIDFH�G¶XQH�FHOOXOH�YRLVLQH

'��FRQILQHPHQW�SDU�MRQFWLRQV
VHUUpHV��EDUUHV�QRLUHV��
DX�GRPDLQH�DSLFDO
RX�DX�EDVR�ODWpUDO�

$ %
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(SLWKpOLXP�LQWHVWLQDO���FRQILQHPHQW�GHV�SURWpLQHV
�MRQFWLRQV�VHUUpHV�" ���GRPDLQHV���DSLFDO�HW�EDVR�ODWpUDO�

0HPEUDQH
SODVPLTXH
DSLFDOH
0HPEUDQH
SODVPLTXH
ODWpUDOH
0HPEUDQH
SODVPLTXH
EDVDOH

3URWpLQH�$

Jonction serrée

3URWpLQH�%
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S{OH�DSLFDO

S{OH
EDVR�ODWpUDO
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JO\FROLSLGH

JO\FRSURWpLQH

0HPEUDQH�SODVPLTXH���JO\FRSURWpLQHV�HW�JO\FROLSLGHV

km��kn�����B���

VLWHG¶LQWHUDFWLRQ

D[H�SURWpLTXH

FKDvQH�*$*

YHUVDQW�H[WUDFHOOXODLUH

6FKpPD�G¶XQH�SURWpRJO\FDQQH��WUDQVPHPEUDQDLUH�
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�FKDUJH�QpJDWLYH��SULQFLSDO�JO\FROLSLGH
GH�OD�JDLQH�GH�P\pOLQH�
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*O\FROLSLGHV���HVWHUV�GH�OD�VSKLQJRVLQH

6FKpPD�GX�JO\FRFDO\[
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3URWpRJO\FDQH
WUDQVPHPEUDQDLUH

*O\FRSURWpLQH
WUDQVPHPEUDQDLUH

(QYHORSSH
FHOOXODLUH
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OLSLGLTXH

*O\FROLSLGH
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