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F\WRSODVPLF�FRQWHQW�WR�WKH�O\VRVRPH�IRU�GHJUDGDWLRQ��KDV�
EHHQ�OLQNHG�WR�WKH�GHYHORSPHQW�RI�QXPHURXV�LQÁDPPDWRU\�
FRQGLWLRQV� �3���:KLOH� WKHUH� LV�DPSOH�HYLGHQFH�RI� LPPXQH�
FHOO�DXWRSKDJ\�UHODWHG�JHQHV�UHJXODWLQJ�LQÁDPPDWLRQ��OHVV�
LV�NQRZQ�DERXW� WKH� UROH�RI�(&�DXWRSKDJ\� LQ� WKLV�FRQWH[W��
+HUH��ZH�H[SORUHG�WKH�UROH�RI�PLFURYDVFXODU�(&�DXWRSKDJ\�
LQ�QHXWURSKLO�WUDIÀFNLQJ�ZLWKLQ�PXOWLSOH�DFXWH�PRGHOV�RI�LQ-
ÁDPPDWLRQ�
&DQRQLFDO� DXWRSKDJ\� LQYROYHV� WKH� IRUPDWLRQ� RI� GHGLFDW-
HG� GRXEOH²PHPEUDQH� YHVLFOHV� FRPPRQO\� NQRZQ� DV� DX-
WRSKDJRVRPHV�� 7KHVH� RUJDQHOOHV� FDQ� EH� LGHQWLÀHG� E\�
WKHLU�DVVRFLDWLRQ�ZLWK�WKH�PHPEUDQH�ERXQG�OLSLG�PRGLÀHG�
IRUP�RI�PLFURWXEXOH�DVVRFLDWHG�SURWHLQ�OLJKW�FKDLQ����/&���
WKURXJK� GHYHORSPHQW� RI� FKDUDFWHULVWLF� /&��SXQFWDH�� 8V-
LQJ� KLJK�UHVROXWLRQ� FRQIRFDO� PLFURVFRS\�� ZH� IRXQG� WKDW�
LQÁDPHG� SRVWFDSLOODU\� YHQXODU� (&V� H[KLELWHG� HQKDQFHG�
OHYHOV�RI�/&��SXQFWD�WKDW�ORFDOLVHG�H[FOXVLYHO\�WR�(&�ERU-
GHUV��DQ�HYHQW�DOLJQHG�WHPSRUDOO\�ZLWK�WKH�SHDN�RI�QHXWUR-
SKLO�WUDIÀFNLQJ��)XUWKHUPRUH��FRQIRFDO�LQWUDYLWDO�PLFURVFRS\�
UHYHDOHG� VLJQLÀFDQWO\� H[DJJHUDWHG� DQG� IDVWHU� QHXWURSKLO�
WUDQVHQGRWKHOLDO� PLJUDWLRQ� DFURVV� DXWRSKDJ\� GHÀFLHQW�
(&V�� ZKLOH� SKDUPDFRORJLFDO� LQGXFWLRQ� RI� DXWRSKDJ\� LQ-
KLELWHG� QHXWURSKLO� PLJUDWLRQ�� 0HFKDQLVWLFDOO\�� DXWRSKDJ\�
PDFKLQHU\� UHJXODWHG� WKH� UHPRGHOLQJ�RI�(&� MXQFWLRQV�DQG�
H[SUHVVLRQ�RI�NH\�(&�DGKHVLRQ�PROHFXOHV��IDFLOLWDWLQJ�WKHLU�
LQWUDFHOOXODU� WUDIÀFNLQJ�DQG�GHJUDGDWLRQ��6LQFH� ODFN�RI�(&�
DXWRSKDJ\�OHG�WR�H[FHVVLYH�QHXWURSKLO�LQÀOWUDWLRQ�LQ�PXOWLSOH�
LQÁDPPDWRU\�PRGHOV��RXU�UHVXOWV�LGHQWLI\�(&�DXWRSKDJ\�DV�
DQ�HVVHQWLDO�FHOOXODU�SURFHVV� WR� OLPLW�SK\VLRORJLFDO� LQÁDP-
mation.
���6��1RXUVKDUJK��5��$ORQ��/HXNRF\WH�PLJUDWLRQ�LQWR�LQÁDPHG�WLVVXHV��,P-
PXQLW\������������������������1��5HJOHUR�5HDO��%��&RORP��-��9��%RGNLQ��
6��1RXUVKDUJK��(QGRWKHOLDO�&HOO�-XQFWLRQDO�$GKHVLRQ�0ROHFXOHV��5ROH�DQG�
5HJXODWLRQ�RI�([SUHVVLRQ�LQ�,QÁDPPDWLRQ��$UWHULRVFOHU�7KURPE�9DVF�%LRO�
�������������������������9��'HUHWLF��%��/HYLQH��$XWRSKDJ\�EDODQFHV� LQ-
ÁDPPDWLRQ�LQ�LQQDWH�LPPXQLW\��$XWRSKDJ\��������������������
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$�FDUERK\GUDWH�ELQGLQJ�WULPHULF�
fragment of lung surfactant protein 
63�$�QHXWUDOL]HV�F\WRWR[LF�DQG�SUR�
LQÁDPPDWRU\�HIIHFWV�RI�FDWKHOLFLGLQ�RQ�
alveolar epithelial cells 
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+XPDQ�FDWKHOLFLGLQ��//�����LV�D�KRVW�GHIHQVH�SHSWLGH�ZLWK�
direct antimicrobial activity against several pathogens. 
+RZHYHU��//����DOVR�FDQ�WULJJHU�WLVVXH�LQMXU\�WKURXJK�ELQG-
LQJ�WR�KRVW�PHPEUDQHV��FDXVLQJ�F\WRWR[LF�RU�SURLQÁDPPD-
WRU\� HIIHFWV�� //���� LV� VHFUHWHG� E\� HSLWKHOLDO� DQG� LPPXQH�
FHOOV�RI�WKH�VNLQ��LQWHVWLQH��RFXODU�V\VWHP��DQG�OXQJ��//����
levels rise in airways of chronic obstructive pulmonary dis-
HDVH� SDWLHQWV�� FRQWULEXWLQJ� WR� FKURQLF� LQÁDPPDWLRQ�� 6XU-

IDFWDQW�SURWHLQ�63�$�LV�VHFUHWHG�E\�WKH�DOYHRODU�HSLWKHOLXP�
DQG�KDV�HVVHQWLDO�LPPXQH�IXQFWLRQV�LQ�WKH�OXQJ��,W�LV�D�ODUJH�
oligomeric protein assembled in multiples of three subu-
QLWV��ZKLFK�FRQWDLQ�D�FROODJHQ�OLNH�GRPDLQ�DQG�JOREXODU�UHF-
RJQLWLRQ�GRPDLQV��7KH�REMHFWLYH�RI�WKLV�VWXG\�ZDV�WR�LQYHVWL-
JDWH�ZKHWKHU�HLWKHU�KXPDQ�63�$�RU�D�WULPHULF�UHFRPELQDQW�
IUDJPHQW�RI� WKH�SURWHLQ��ZKLFK� ODFNV�PRVW�RI� WKH�FROODJHQ�
GRPDLQ��UIK63�$��� LV� LQYROYHG� LQ� ORFDO� UHJXODWLRQ�RI�//����
DFWLYLW\��7R�DGGUHVV�WKLV�TXHVWLRQ��ZH�VWXGLHG�WKH�LQWHUDFWLRQ�
RI�//����ZLWK�63�$�DQG�UIK63�$�E\�WU\SWRSKDQ�ÁXRUHVFHQFH�
DQG�WKH�HIIHFWV�RI�WKHVH�SURWHLQV�RQ�//����DQWLPLFURELDO�DQG�
F\WRWR[LF�DFWLYLWLHV��:H�IRXQG�WKDW�ERWK�63�$�DQG�UIK63�$�
ERXQG�WR�//����ZLWK�KLJK�DIÀQLW\�LQ�SK\VLRORJLFDO�FRQGLWLRQV�
�Kd� �������������Q0�IRU�63�$�DQG�Kd� �������������Q0�IRU�
UIK63�$���6XFK�LQWHUDFWLRQV�UHVXOW�LQ�UHGXFWLRQ�RI�//����LQ-
GXFHG� F\WRWR[LFLW\� DQG� LQÁDPPDWLRQ� LQ� DOYHRODU� HSLWKHOLDO�
FHOOV��+RZHYHU��//����DQWLPLFURELDO�DFWLYLW\�DJDLQVW�UHVSLUD-
WRU\�SDWKRJHQV��Klebsiella pneumoniae .���Pseudomonas 
aeruginosa�2���DQG�QRQW\SHDEOH�+DHPRSKLOXV�LQÁXHQ]DH��
ZDV�QRW�DIIHFWHG�E\�HLWKHU�63�$�RU�UIK63�$��7KHVH�UHVXOWV�
GHPRQVWUDWH�WKDW�63�$�SOD\V�D�SURWHFWLYH�UROH�LQ�UHGXFLQJ�
//���·V�F\WRWR[LF�DQG�LQÁDPPDWRU\�DFWLRQV��ZKLFK�GHSHQGV�
RQ� 63�$·V� JOREXODU�QHFN� GRPDLQV��2XU� VWXGLHV� DOVR� VXJ-
JHVW�D�SRWHQWLDO�WKHUDSHXWLF�HIIHFW�RI�UIK63�$�RQ�FKURQLF�LQ-
ÁDPPDWRU\�OXQJ�GLVHDVHV�FKDUDFWHUL]HG�E\�HOHYDWHG�//����
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,QÁDPPDVRPH�LQKLELWLRQ�DQG�EUHDVW�
cancer 
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,QÁDPPDVRPHV�DUH� LQWUDFHOOXODU�PXOWLSURWHLQ�SODWIRUPV�RI�
the innate immune system that are activated in response to 
SDWKRJHQV�RU�LQWUDFHOOXODU�GDPDJH��7KH�IRUPDWLRQ�RI�$6&�
VSHFNV�� LQLWLDWHG� E\� GLIIHUHQW� LQÁDPPDVRPH� UHFHSWRUV��
SURPRWHV�WKH�UHFUXLWPHQW�DQG�DFWLYDWLRQ�RI�SURFDVSDVH����
WKHUHE\� WULJJHULQJ� S\URSWRWLF� LQÁDPPDWRU\� FHOO� GHDWK� DQG�
SUR�LQÁDPPDWRU\�F\WRNLQH�UHOHDVH��
+HUH�� ZH� GHVFULEH� D�pan� LQÁDPPDVRPH� LQKLELWRU��00���
WKDW� LQWHUIHUHV�ZLWK�$6&� VSHFN� IRUPDWLRQ� DQG� LQKLELWV� LQ-
ÁDPPDWLRQ� in vivo�� 7KLV� LQKLELWRU� FRXOG� EH� XVHIXO� IRU� WKH�
potential treatment of multifactorial diseases involving the 
G\VUHJXODWLRQ�RI�PXOWLSOH�LQÁDPPDVRPHV�DQG�DOVR�DV�D�WRRO�
WR� H[SORUH� WKH� UROH� RI� LQÁDPPDWLRQ� LQ� WKH� SURJUHVVLRQ� RI�
cancer.
,QÁDPPDWLRQ�LV�D�ZHOO�HVWDEOLVKHG�KDOOPDUN�RI�FDQFHU��7X-
mor development and progression not only depends on 
JHQHWLF�DOWHUDWLRQV�RI� WXPRU�FHOOV��EXW�DOVR�RQ� WKH� LQÁDP-
PDWRU\� WXPRU� PLFURHQYLURQPHQW�� ,Q� EUHDVW� FDQFHU�� WZR�
FRQWURYHUVLDO�VLWXDWLRQV�KDYH�EHHQ�REVHUYHG�� WKH�HOLPLQD-
WLRQ�RI�WKH�LQÁDPPDVRPH�FRPSRQHQWV�DQG�WKH�DVVRFLDWHG�

UHGXFWLRQ�LQ�SUR�LQÁDPPDWRU\�F\WRNLQH�UHOHDVH�GHFUHDVHV�
WXPRU�VL]H�DQG�PHWDVWDVLV�DQG�RQ�WKH�RWKHU�KDQG��WKH�ODFN�
RI�LQÁDPPDWRU\�UHVSRQVH�WULJJHUV�D�PRUH�DJJUHVVLYH�SKH-
QRW\SH�RI�WKH�WXPRU��)HDWXUHV�WKDW�WLS�WKH�EDODQFH�WRZDUGV�
RQH�W\SH�RU�DQRWKHU�RI�UHVSRQVH�DUH�XQNQRZQ��2XU�DLP�LV�
WR�LGHQWLI\�SRWHQWLDO�ELRPDUNHUV�FDSDEOH�WR�FODVVLI\�WXPRUV�
EDVHG�RQ�WKHLU�UHVSRQVH�WR�DQWL�LQÁDPPDWRU\�WKHUDSLHV�XV-
LQJ�DQ�LQ�YLWUR�DVVD\�DQG�RXU�SDQ�LQÁDPPDVRPH�LQKLELWRU�
as predictive tool.
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%+��PLPHWLFV�VHQVLWL]H�EODGGHU�
cancer cells to cisplatin treatment 
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Bladder cancer is the ninth most common cancer in the 
world. About 30 percent of cases appear as muscle inva-
VLYH�FDUFLQRPDV��ZKLFK�FDUU\�DQ�LQFUHDVHG�ULVN�RI�PHWDVWDW-
LF�GLVHDVH��7KHVH�FDUFLQRPDV�PD\�UHTXLUH�UDGLFDO�VXUJHU\�
DQG� FKHPRWKHUDS\� ZLWK� JHPFLWDELQH� DQG� FLVSODWLQ�� DQG�
relapsed or refractory cases may need second-line thera-
pies. Platinum-based drugs are currently used for the treat-
PHQW�RI�YDULRXV�VROLG�FDQFHUV��KRZHYHU��WKHLU�XVH�LV�PDLQO\�
limited by chemoresistance and adverse effects in normal 
tissues1-3.
Bcl-2 family proteins are a group of structurally related pro-
WHLQV� FRPSRVHG� RI� SUR�DSRSWRWLF� PHPEHUV� VXFK� DV� %D[�
DQG�%DN��DQG�SUR�VXUYLYDO�PHPEHUV�VXFK�DV�%FO�[/��%FO�
��RU�0FO����2YHUH[SUHVVLRQ�RI�SUR�VXUYLYDO�PHPEHUV�FDQ�
OHDG� WR�UHVLVWDQFH� WR�FKHPRWKHUDSHXWLF�GUXJV��VR� WKH�GH-
velopment of drugs targeting these molecules is becoming 
LQFUHDVLQJO\�D�VWUDWHJ\�WR�RYHUFRPH�UHVLVWDQFH�WR�ÀUVW�OLQH�
FDQFHU�WKHUDS\��7ZR�RI�WKHVH�LQKLELWRUV��FRPPRQO\�NQRZQ�
DV�%+��PLPHWLFV��DUH�2EDWRFOD[��WDUJHWLQJ�DOO�%FO���IDPLO\�
SUR�VXUYLYDO� SURWHLQV�� DQG�$%7����� �VHOHFWLYHO\� WDUJHWLQJ�
%FO����%FO�[/�DQG�%FO�Z���7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�DQD-
O\VH�GLIIHUHQW�FRPELQDWLRQV�RI�WKHVH�%+��PLPHWLFV�ZLWK�FLV-
platin to identify synergies between these treatments and 
to develop new therapeutic strategies���.
:H�VKRZ�WKDW�WKH�FRPELQDWLRQ�RI�$%7�����RU�2EDWRFOD[�ZLWK�
cisplatin is able to reverse cisplatin resistance in muscle-in-
YDVLYH�EODGGHU�FDQFHU�FHOOV�� ,Q�+7�����FHOOV�ZH�REVHUYH�
VHQVLWLVDWLRQ� WR� FLVSODWLQ� DIWHU� FRPELQDWLRQ�ZLWK�$%7������
WKHVH�FHOOV�VKRZ�FLVSODWLQ�UHVLVWDQFH�PHGLDWHG��DW�OHDVW�LQ�
SDUW��E\�DXWRSKDJ\��,Q�+7�����FHOOV�ZH�REVHUYH�VHQVLWLVD-
WLRQ�WR�FLVSODWLQ�DIWHU�FRPELQDWLRQ�ZLWK�2EDWRFOD[��:H�KDYH�
DOVR�REVHUYHG�WKDW�WKH�FRPELQDWLRQ�RI�2EDWRFOD[�DQG�$%7�
����LQGXFHV�FHOO�GHDWK�LQ�WKHVH�FHOO�OLQHV��&RPELQDWLRQV�RI�
%+��PLPHWLFV�DQG�FLVSODWLQ�PD\�EH�DOWHUQDWLYH�WKHUDSLHV�LQ�
muscle-invasive bladder cancer and Bcl-2 family proteins 
PD\�EH�SUHGLFWLYH�PDUNHUV�RI�UHVSRQVH�

)RXQGLQJ�� ,QVWLWXWR� GH� 6DOXG� &DUORV� ,,,� �),6� ��������),6�
��������
���$QWRQL��6��HW�DO���������(XURSHDQ�8URORJ\����&KRX��5��HW�DO���������&DQ-
FHU����*KRVK��6���������%LRRUJDQLF�&KHPLVWU\����%DQMDUD��6��HW�DO���������
%LRPROHFXOHV����0RQWHUR��-��������&HOO�'HDWK�	�'LIIHUHQWLDWLRQ�����)ORUHV��
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$QWL�LQÁDPPDWRU\�SRWHQWLDO�RI�
DHURSO\VLQLQ����D�ELRDFWLYH�FRPSRXQG�
LVRODWHG�IURP�WKH�VSRQJH�$SO\VLQD�
aerophoba 
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$HURSO\VLQLQ����$SO����LV�D�EURPLQDWHG�FRPSRXQG�LVRODWHG�
from the marine sponge Aplysina aerophoba that has been 
shown to possess bioactive effects with a broad spectrum 
of action in in vitro and in vivo�DVVD\V��,QFOXGHG�LQ�LWV�SOHLR-
WURSLF�DFWLYLW\�DUH�DQWL�WXPRU��DQWL�DQJLRJHQLF��SUR�DSRSWRWLF�
>�@�DQG�DQWL�R[LGDQW�HIIHFWV�>�@��PDNLQJ�$SO���D�QDWXUDO�FRP-
pound with very promising properties for its use as a poten-
WLDO�WKHUDSHXWLF�DJHQW��,Q�DGGLWLRQ�WR�WKH�DIRUHPHQWLRQHG�HI-
IHFWV��RXU�JURXS�H[SORUHG�WKH�UROH�RI�$SO���LQ�LQÁDPPDWLRQ��
a process related to numerous highly prevalent patholo-
JLHV��VXFK�DV�FDQFHU�DQG�DWKHURVFOHURVLV��VKRZLQJ�WKH�ÀUVW�
HYLGHQFH�RI�LWV�DQWL�LQÁDPPDWRU\�SRWHQWLDO�>�@�
,Q� WKLV�ZRUN�� RXU� JURXS� GHOYHV� LQWR� WKH� DQWL�LQÁDPPDWRU\�
HIIHFW�RI�$SO���LQ�WKH�FRQWH[W�RI�YDVFXODU�HQGRWKHOLXP�DQG�
provides new data regarding the molecular mechanism 
XQGHUO\LQJ�WKLV�DFWLYLW\��7KH�FKDUDFWHUL]DWLRQ�RI� WKH�PHFK-
anism of action points to the modulatory effect of Apl-1 
on pathways involved in endothelial activation during the 
GHYHORSPHQW�RI� LQÁDPPDWLRQ��H[SHULPHQWDO�HYLGHQFH�WKDW�
opens the door to the potential use of this compound as an 
DQWL�LQÁDPPDWRU\�DJHQW�
7KLV�ZRUN� LV� VXSSRUWHG� E\� IXQGV� IURP�SURMHFWV�3,'�����
������5%����� �0LQLVWU\� RI� 6FLHQFH�� *RYHUQPHQW� RI�
6SDLQ��� 80$���)('(5-$����� �-XQWD� GH�$QGDOXFtD� DQG�
)('(5�IXQGV���DQG�IXQGV�IURP�WKH�%,2�����JURXS��-XQWD�
GH�$QGDOXFtD���0�%�� LV�VXSSRUWHG�E\�D�-XDQ�GH� OD�&LHUYD�
IHOORZVKLS��*RYHUQPHQW�RI�6SDLQ��
$GGLWLRQDO�DIÀOLDWLRQV��0�%���$�5�4���0�$�0��DQG�%�0��3��DUH�
DIÀOLDWHG�WR�,QVWLWXWR�GH�,QYHVWLJDFLyQ�%LRPpGLFD�GH�0iOD-
JD��,%,0$���$�5�4��DQG�0�$�0��DUH�DIÀOLDWHG�WR�&,%(5�GH�
(QIHUPHGDGHV� 5DUDV� �&,%(5(5�� ,6&,,,�� 6SDLQ��� %�0��3��


