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MONSTER MICE 
3K\VLRORJLVWV�ZHUH�JUHDWO\�VXUSULVHG�LQ�WKH�ODWH���·V�WR�GLVFRYHU�WKH�PXOWLSOH�IXQFWLRQV�RI�QLWULF�R[LGH��12����
7KH�VKRUW�KDOI�OLIH�PROHFXOH�LV�D�QHXURWUDQVPLWWHU��D�F\WRNLQH�PHGLDWRU��LV�LQYROYHG�LQ�LQIODPPDWLRQ�DQG�LQ�WKH�
VH[XDO�UHVSRQVH���12�FRQWLQXHV�WR�SURGXFH�VXUSULVHV���

0RVW�UHFHQWO\��D�JURXS�DW�-RKQV�+RSNLQV�UHSRUWV�WKDW�PDOH�PLFH�ODFNLQJ�WKH�JHQH�IRU�WKH�HQ]\PH�WKDW�SUR�
GXFHV�12�DUH�XQXVXDOO\�YLROHQW��DWWDFNLQJ�HDFK�RWKHU�UHOHQWOHVVO\�DQG�VRPHWLPHV�IDWDOO\���7KH�DQLPDOV�DOVR�GLV�
SOD\�D�GUDPDWLF�VH[XDO�SHUVLVWHQFH�WRZDUG�IHPDOHV��UHIXVLQJ�WR�EDFN�GRZQ�HYHQ�ZKHQ�UHMHFWHG�E\�IHPDOHV�QRW�
UHFHSWLYH�WR�PDWLQJ�

7KH�PLFH�LQ�WKH�+RSNLQV�VWXG\�ZHUH�NQRFNRXW�PLFH�JHQHUDWHG�E\�KRPRORJRXV�UHFRPELQDWLRQ�WR�ODFN�WKH�
JHQH�IRU�QLWULF�R[LGH�V\QWKDVH��ZKRVH�JHQH�SURGXFW�SURGXFHV�12���7KH�DQLPDOV�DSSHDU�QRUPDO��DQG�LQGHHG�
DUH�DV�FDSDEOH�DV�XQDOWHUHG�PLFH�DW�VHYHUDO�WDVNV�WKDW�WHVW�SK\VLFDO�VNLOOV�DQG�FRRUGLQDWLRQ���

$W�ILUVW��WKH�UHVHDUFKHUV�LQWHQGHG�WR�XVH�WKH�12�NQRFNRXW�VWUDLQ�WR�VWXG\�WKH�QHXURWUDQVPLWWHU·V�UROH�LQ�EUDLQ�
GDPDJH�FDXVHG�E\�VWURNH���7KH\�GLG�ILQG�WKDW�WKH�DQLPDOV�ZHUH�UHVLVWDQW�WR�VWURNH�GDPDJH���%XW�WKH\�ZHUH�SX]�
]OHG�ZKHQ��LQ�WKH�PRUQLQJV��WKH\�EHJDQ�ILQGLQJ�RQH�RU�WZR�GHDG�DQLPDOV�DPRQJ�HDFK�JURXS�RI�ILYH�PDOH�PLFH�
FDJHG�WRJHWKHU�RYHUQLJKW��6RRQ��WKH\�QRWLFHG�KRZ�DJJUHVVLYH�WKH�DQLPDOV�ZHUH����)HPDOH�PLFH�GLG�QRW�H[KLELW�
WKH�PDOHV·�GLVDJUHHDEOH�WUDLWV���

7KH�UHOHYDQFH�RI�ORZ�OHYHOV�RI�12�WR�KXPDQ�EHKDYLRU�PXVW�EH�GHWHUPLQHG�E\�IXUWKHU�VWXGLHV���%XW�VWXGLHV�RI�
DQRWKHU�EUDLQ�HQ]\PH��PRQRDPLQH�R[LGDVH�$��GR�LQGLFDWH�WKH�UHOHYDQFH�WR�KXPDQV�RI�DJJUHVVLYH�EHKDYLRU�LQ�
PLFH���0LFH�ZLWK�GHOHWLRQV�RI�WKH�JHQH�IRU�WKLV�HQ]\PH�GLVSOD\�K\SHUDJJUHVVLYH�EHKDYLRU��DQG�KXPDQV�ZLWK�
ORZ�OHYHOV�RI�WKH�HQ]\PH�DUH�DOVR�K\SHUDJJUHVVLYH��&DVHV��2�HW�DO���6FLHQFH�����������������������%UXQQHU��
+*�HW�DO���6FLHQFH���������������������

Behavioural abnormalities in male mice lacking neuronal nitric oxide synthase.  RJ Nelson, SH Snyder et al, Nature 
378:383, Nov 23, 95.

Nitric oxide and bad behaviour.  H Coles (News and Views), Nature 378:336, Nov 23, 95. 

CYCLIN D AND BREAST CANCER 
3DW�6WHHJ�RI�1&,�DQG�'DYLG�3DJH�RI�9DQGHUELOW�KDYH�IRXQG�WKDW�RYHUH[SUHVVLRQ�RI�F\FOLQ�'�LV�DVVRFLDWHG�ZLWK�
VXVFHSWLELOLW\�WR�EUHDVW�FDQFHU��DQG�LV�SUHGLFWLYH�RI�ODWHU�GHYHORSPHQW�RI�LQYDVLYH�EUHDVW�FDQFHU���

&\FOLQV��ZKLFK�FRPH�LQ�IODYRUV�$�WKURXJK�(��UHJXODWH�WKH�´F\FOLQ��GHSHQGHQW�NLQDVHV�µ�WKH�JDWHNHHSHU�
HQ]\PHV�ZKLFK�FRQWURO�WKH�'1$�V\QWKHVLV�DQG�FHOO�GLYLVLRQ�DFWLYLWLHV�RI�FHOOV���'�W\SH�F\FOLQV�SDUWLFLSDWH�
GLUHFWO\�LQ�WKH�SKRVSKRU\ODWLRQ�RI�WKH�UHWLQREODVWRPD�SURWHLQ��UHOHDVLQJ�WKLV�FHQWUDO�EUDNH�RQ�WKH�FHOO�F\FOH�DQG�
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DQG�DOORZLQJ�WKH�FHOO�WR�YHHU�LQWR�D�SUROLIHUDWLYH�
PRGH���

7KH�VFLHQWLVWV�ORRNHG�DW�EUHDVW�FDQFHU�ELRSV\�PDWH�
ULDO�IURP�WKUHH�FDWHJRULHV�RI�SDWLHQWV���&\FOLQ�'�ZDV�
RYHUDFWLYH�LQ�����RI�RQH�NLQG�RI�HDUO\�EUHDVW�FDQFHU��
LQ�����RI�DQRWKHU�NLQG��DQG�LQ�����RI�ODWH�VWDJH��
LQYDVLYH�EUHDVW�FDQFHU���&\FOLQ�'�ZDV�RYHUH[SUHVVHG�
LQ�RQO\�����RI�FRQWUROV���5HSRUWHG�LQ�WKH�'HF�LVVXH�
RI�1DWXUH�0HGLFLQH�

,Q�UHODWHG�UHVHDUFK��5REHUW�:HLQEHUJ�RI�0,7�DQG�
FROODERUDWRUV�IURP�%D\ORU��+DUYDUG��DQG�0LFKLJDQ�
6WDWH��KDYH�FUHDWHG�D�NQRFNRXW�PRXVH�VWUDLQ�WKDW�
ODFNV�WKH�F\FOLQ�'��JHQH���7R�WKHLU�VXUSULVH��WKH\�
IRXQG�WKDW�GHOHWLQJ�WKLV�LPSRUWDQW�FRJ�FDXVHV�VXU�
SULVLQJO\�OLWWOH�GDPDJH�WR�WKH�UHVW�RI�WKH�PDFKLQHU\���
7KH�GLVFRYHU\�DGYDQFHV�XQGHUVWDQGLQJ�RI�FDQFHU�DW�
WKH�PROHFXODU�OHYHO��DQG�FRXOG�OHDG�WR�LQQRYDWLRQV�LQ�
WUHDWLQJ�EUHDVW�FDQFHU���

(YHQ�WKRXJK�F\FOLQ�'��LV�RYHUSURGXFHG�LQ�PRUH�
WKDQ�KDOI�RI�KXPDQ�EUHDVW�FDQFHU�ELRSVLHV��WUHDWPHQW�
VWUDWHJLHV�KDYH�QRW�WDUJHWHG�WKLV�SURWHLQ�EHFDXVH�RI�
SRWHQWLDO�GDPDJH�WR�QRUPDO�FHOOV�LQ�RWKHU�WLVVXHV���
%XW�:HLQEHUJ·V�QHZ�UHVXOWV�VXJJHVW�WKDW�EUHDVW�FDQ�
FHU�WKHUDSLHV�GHVLJQHG�WR�EORFN�'��DFWLRQ�PD\�SUH�
YHQW�WKH�JURZWK�RI�WXPRU�FHOOV�ZLWKRXW�KDUPLQJ�
QRUPDO�WLVVXHV���'U��3LRWU�6LFLQVNL�DQG�KLV�FROOHDJXHV�
DW�WKH�:KLWHKHDG�,QVWLWXWH�GHYHORSHG�WKH�PRXVH�
VWUDLQ�E\�UHSODFLQJ��LQ�HPEU\RQLF�VWHP�FHOOV��WKH�QRU�
PDO�PRXVH�F\FOLQ�'��JHQH�ZLWK�D�QRQIXQFWLRQDO�YHU�
VLRQ���%HFDXVH�F\FOLQ�'��KDG�EHHQ�WKRXJKW�WR�EH�D�
YLWDO�FRPSRQHQW�RI�WKH�JURZWK�PDFKLQHU\�LQ�DOO�FHOOV��
WKH�UHVHDUFKHUV�KDG�H[SHFWHG�WKH�PXWDWLRQ�WR�EH�
OHWKDO���%XW�VXUSULVLQJO\��D�QXPEHU�RI�HPEU\RV�GHYHO�
RSHG�WR�WHUP��DQG�WKH�DGXOW�PLFH�VKRZHG�UHODWLYHO\�
IHZ�QHJDWLYH�FRQVHTXHQFHV��UHGXFHG�ERG\�ZHLJKW��
PLOG�QHXURORJLFDO�LPSDLUPHQW�DQG�DQ�XQGHUGHYHO�
RSHG�UHWLQD��

%XW�WKH�UHVHDUFKHUV�GLG�QRWLFH�D�VWULNLQJ�GLIIHUHQFH�LQ�
WKH�PXWDQW�PLFH�ZKHQ�IHPDOHV�GHOLYHUHG�SXSV��7KH�
PRWKHU�PLFH��ZKRVH�EUHDVW�WLVVXH�ZDV�RWKHUZLVH�QRU�
PDO��ZHUH�XQDEOH�WR�QXUVH�DIWHU�JLYLQJ�ELUWK���:LWK�
RXW�F\FOLQ�'���WKHLU�PDPPDU\�FHOOV�IDLOHG�WR�XQGHUJR�
WKH�UDSLG�JURZWK�WKDW�QRUPDOO\�RFFXUV�GXULQJ�SUHJ�

QDQF\��7KH\�FRQFOXGHG�WKDW�LQ�DGXOW�IHPDOH�PLFH��WKH�
F\FOLQ�'��PROHFXOH�VHHPV�FULWLFDO�RQO\�IRU�D�VSHFLDO�
L]HG�SURFHVV�LQ�EUHDVW�WLVVXH��WKH�UDSLG�JURZWK�RI�
PDPPDU\�FHOOV�GXULQJ�SUHJQDQF\���

7KH�ILQGLQJ�VKHGV�OLJKW�RQ�WKH�REVHUYDWLRQ�WKDW�D�
PDMRULW\�RI�KXPDQ�EUHDVW�FDQFHU�FHOOV�KDYH�KLJKHU�
WKDQ�QRUPDO�OHYHOV�RI�F\FOLQ�'����:KLOH�QRUPDO�OHY�
HOV�RI�WKLV�SURWHLQ�DUH�FULWLFDO�IRU�QRUPDO�PDPPDU\�
FHOO�JURZWK��H[FHVVLYH�OHYHOV�PD\�OHDG�WR�XQFRQ�
WUROOHG��FDQFHURXV�JURZWK���7KH�UHVHDUFKHUV�DOVR�
IRXQG�WKDW�WKH�QHZ�PRXVH�VWUDLQ�KDG�D�VWULNLQJO\�ORZ�
QXPEHU�RI�UHWLQDO�FHOOV��LQGLFDWLQJ�WKDW�F\FOLQ�'��LV�
UHTXLUHG�IRU�WKH�JURZWK�DQG�GHYHORSPHQW�RI�UHWLQDO�
FHOOV�GXULQJ�HPEU\RQLF�GHYHORSPHQW��

&ROODERUDWRUV�LQ�:HLQEHUJ·V�VWXG\�LQFOXGHG�UHVHDUFK�
HUV�IURP�WKH�%D\ORU�&ROOHJH�RI�0HGLFLQH�LQ�+RXVWRQ���
+DUYDUG�0HGLFDO�6FKRRO�DQG�0LFKLJDQ�6WDWH�8QLYHU�
VLW\��DQG�LV�UHSRUWHG�LQ�WKH�$XJ����&HOO�

CANCER AND HELICASE 
5HVHDUFKHUV�IURP�WKH�8QLYHUVLW\�RI�&LQFLQQDWL�0HGL�
FDO�&HQWHU�DQG�WKH�1HZ�<RUN�%ORRG�&HQWHU�KDYH�
XQFRYHUHG�DQRWKHU�FOXH�LQ�WKH�JHQHVLV�RI�FDQFHU���
7KH\�VWXGLHG�SDWLHQWV�ZLWK�%ORRP·V�V\QGURPH��DQ�
LQKHULWHG�IRUP�RI�GZDUILVP��ZKLFK�DOVR�FDUULHV�VXV�
FHSWLELOLW\�WR�LQIHFWLRQV�DQG�GHYHORSPHQW�RI�QXPHU�
RXV�FDQFHUV�WKURXJKRXW�WKH�ERG\����/LQNDJH�DQDO\VLV�
RI�%ORRP·V�SDWLHQWV·�JHQHWLF�PDWHULDO�IRFXVHG�RQ�DQ�
DUHD�FRQWDLQLQJ�D�QXPEHU�RI�PXWDWLRQV���7KH�ORFXV�
WXUQHG�RXW�WR�FRQWDLQ�WKH�KHOLFDVH�JHQH��D�SURWHLQ�
DVVRFLDWHG�ZLWK�'1$�UHSOLFDWLRQ�DQG�WKH�FHOO�F\FOH���
+HOLFDVH�LV�D�'1$�ELQGLQJ�SURWHLQ�WKDW�XQZLQGV�WKH�
GRXEOH�KHOL[�LQ�DGYDQFH�RI�WKH�UHSOLFDWLRQ�HQJLQH��

7KH�GLVFRYHU\�LV�RQH�PRUH�SLHFH�RI�WKH�OHWKDO�SX]]OH�
WKDW�LV�FDQFHU���$VVLVWDQW�3URIHVVRU�-RDQQD�*URGHQ�
DQG�-RHO�6WUDXJKHQ�RI�WKH�8QLYHUVLW\�RI�&LQFLQQDWL�
'HSDUWPHQW�RI�0ROHFXODU�*HQHWLFV��DQG�1DWKDQ�
(OOLV�DQG�-DPHV�*HUPDQ�RI�WKH�1HZ�<RUN�%ORRG�
&HQWHU�UHSRUW�WKHLU�UHVXOWV�LQ�WKH�1RY����&HOO�

Source: New York Blood Center, Nov 17. 



Biotech Brief                           3                              V16 N12
METHYLATION: A REAL TURNOFF 
$�SUHOLPLQDU\�VWXG\�E\�-RKQV�+RSNLQV�UHVHDUFKHUV�
VXJJHVWV�WKDW�'1$�PHWK\ODWLRQ�RI�WKH�HVWURJHQ�
UHFHSWRU�JHQH�LV�D�ULVN�IDFWRU�IRU�FRURQDU\�DUWHU\�GLV�
HDVH�LQ�VRPH�SRVW�PHQRSDXVDO�ZRPHQ���

0HWK\ODWLRQ�SUHYHQWV�WKH�JHQH�IURP�EHLQJ�
H[SUHVVHG��RU�FDXVHV�LW�WR�EH�H[SUHVVHG�ZLWK�ORZHU�
HIILFLHQF\���5HGXFHG�OHYHOV�RI�WKH�UHFHSWRU�PHDQV�WKH�
WLVVXH�LV�OHVV�UHVSRQVLYH�WR�HVWURJHQ���(VWURJHQ�
UHSODFHPHQW�WKHUDS\�UHGXFHV�KHDUW�GLVHDVH�ULVN�E\�
DERXW�����LQ�SRVW�PHQRSDXVDO�ZRPHQ�E\�LPSURY�
LQJ�EORRG�IORZ�WR�WKH�KHDUW���

7KH�+RSNLQV�LQYHVWLJDWRUV�H[DPLQHG�QRUPDO�DQG�
GLVHDVHG�KHDUW�EORRG�YHVVHOV�DQG�IDWW\�GHSRVLWV�LQ�WKH�
YHVVHOV�LQ����PHQ�DQG�ZRPHQ�RYHU�DJH�����7KH\�
IRXQG�WKH�JHQH�KDG�EHHQ�LQDFWLYDWHG�E\�PHWK\ODWLRQ�
WR�D�JUHDWHU�H[WHQW�LQ�WKH�GLVHDVHG�WLVVXH�WKDQ�LQ�WKH�
KHDOWK\�WLVVXH��7KH�UHVXOWV�LPSO\�WKDW�WKH�JHQH�PD\�
EH�LQDFWLYDWHG�LQ�WKH�DWULXP��WKH�KHDUW·V�XSSHU�FKDP�
EHUV��DV�D�UHVXOW�RI�QDWXUDO�DJLQJ��DQG�WKHUHE\�FRQ�
WULEXWH�WR�DWKHURVFOHURVLV��D�EXLOG�XS�RI�IDWW\�
GHSRVLWV�LQ�WKH�EORRG�YHVVHOV�WR�WKH�KHDUW�

:HQG\�3RVW��FDUGLRORJ\�IHOORZ�DW�+RSNLQV��ZDV�OHDG�
DXWKRU�RI�WKH�UHSRUW�

Source: Hopkins Office of Communications & Public 
Affairs, Nov 13. 

END OF THE LINE 
&RQWLQXLQJ�UHVHDUFK�E\�&DOYLQ�+DUOH\�DQG�FROOHDJXHV�
DW�*HURQ�&RUS��LQ�0RXQWDLQ�9LHZ��&$��VXJJHVWV�D�
FRQQHFWLRQ�EHWZHHQ�WHORPHUH�OHQJWK�DQG�ULVN�RI�
KHDUW�GLVHDVH���7KH�VKRUWHU�WKH�WHORPHUH��WKH�ROGHU�
WKH�FHOO���$JH�UHODWHG�SURWHLQV�DUH�H[SUHVVHG�LQ�ROGHU�
FHOOV��EXW�QRW�LQ�\RXQJ�RQHV�����

7KH�VFLHQWLVWV�H[DPLQHG�WHORPHUH�OHQJWK�LQ�HQGRWKH�
OLDO�FHOOV�DQG�LQWLPDO�WLVVXH����WKH�SULPDU\�FHOOV�DQG�
WLVVXH�VHSDUDWLQJ�WKH�EORRG�YHVVHO�ZDOO�IURP�WKH�
EORRG���7KH\�IRXQG�WKDW�WHORPHUH�OHQJWK�LV�D�UHOLDEOH�
PDUNHU�IRU�KXPDQ�YDVFXODU�DJLQJ���(QGRWKHOLDO�FHOOV�
ORVW�WHORPHUHV�ERWK�LQ�YLWUR�DQG�LQ�YLYR�DV�D�IXQFWLRQ�
RI�UHSOLFDWLYH�DJH���6RPH�FHOOXODU�FORFNV�UXQ�IDVWHU�
WKDQ�RWKHUV��WHORPHUH�ORVV�ZDV�JUHDWHU�LQ�DUWHULDO�
FHOOV��ZKLFK�DUH�PRUH�YXOQHUDEOH�WR�DWKHURVFOHURVLV��
WKDQ�LQ�YHQRXV�FHOOV��ZKLFK�DUH�OHVV�YXOQHUDEOH���

,W�PD\�EH�WKDW�WKH�DFFXPXODWLRQ�RI�VHQHVFHQW�HQGRW�
KHOLDO�FHOOV�LQ�WKH�DUWHULHV�FRQWULEXWHV�WR�DWKHURVFOH�
URWLF�SODTXH�IRUPDWLRQ�DQG�WKURPERVLV���,I�VR��
GHOD\LQJ�RU�PRGXODWLQJ�WKH�DJLQJ�RI�FHOOV�FRXOG�EH�D�
QHZ�WKHUDSHXWLF�URXWH�IRU�WUHDWLQJ�RU�SUHYHQWLQJ�
KHDUW�GLVHDVH���$W�WKH�YHU\�OHDVW��WKH�DVVRFLDWLRQ�
EHWZHHQ�SODTXH�IRUPDWLRQ�DQG�WHORPHUH�OHQJWK�LV�D�
OLNHO\�EDVLV�IRU�D�FDUGLDF�GLDJQRVWLF�

*HURQ�LV�EXLOW�DURXQG�WKH�´FORFNLQJµ�PHFKDQLVP�
WKDW�DSSHDUV�WR�EH�RQH�RI�WKH�ZD\V�FHOOV·�OLYHV�DUH�UHJ�
XODWHG���7HORPHUHV�DUH�VWUXFWXUHV�DW�WKH�HQGV�RI�FKUR�
PRVRPHV�WKDW�VHUYH�DV�D�VRUW�RI�WXUQDURXQG�DUHD�IRU�
WKH�'1$�UHSOLFDWLYH�HQJLQH���,W·V�LQ�WKH�QDWXUH�RI�WKLV�
PDFKLQHU\�WKDW�D�OLWWOH�RI�WKH�WHORPHUH�LV�ORVW�DIWHU�
HYHU\�UHSOLFDWLYH�F\FOH���:KHQ�WKH�WHORPHUH�LV�JRQH��
WKDW·V�LW�IRU�WKH�FHOO���

$�VHQHVFHQW�FHOO�GRHV�QRW�GLH�LPPHGLDWHO\��KRZHYHU���
,W�PD\�VXUYLYH�IRU�D�FRQVLGHUDEOH�WLPH��H[SUHVVLQJ�
GLIIHUHQW�JHQHV�WKDQ�GRHV�D�\RXQJ�FHOO��OHDGLQJ�WR�WKH�
SURGXFWLRQ�RI�SURWHLQV�WKDW�PD\�FRQWULEXWH�WR�DJH�
UHODWHG�GLVHDVHV���+DUOH\�DQG�KLV�FROOHDJXHV�EHOLHYH�
WKDW�FHOO�VHQHVFHQFH�LV�D�FRPPRQ�OLQN�DPRQJ�DJH�
UHODWHG�GLVHDVHV���7KH\�SURSRVH�WKDW�E\�FRQWUROOLQJ�D�
FHOO·V�JHQHWLF�FORFN�WKH\�ZLOO�HYHQWXDOO\�EH�DEOH�WR�
LQGXFH�WKH�GHDWK�RI�LPPRUWDO�FDQFHU�FHOOV��DQG�IRUH�
VWDOO�WKH�KDUPIXO�HIIHFWV�RI�DJH��UHODWHG�GLVHDVHV�OLNH�
RVWHRSRURVLV�DQG�YDVFXODU�GLVRUGHUV���

&DQFHU�FHOOV�PLJKW�EH�YDQTXLVKHG�E\�UHVWRULQJ�D�QRU�
PDO�DJLQJ�PHFKDQLVP�WR�WKHVH�FHOOV�E\�LQKLELWLQJ�
WHORPHUDVH��DQ�HQ]\PH�WKDW�PDLQWDLQV�WKH�OHQJWK�RI�
WHORPHUHV��DQG�DSSHDUV�WR�EH�ELRORJLFDOO\�VLJQLILFDQW�
RQO\�LQ�WXPRU�DQG�UHSURGXFWLYH�FHOOV��,Q�UHVHDUFK�
SXEOLVKHG�LQ�WKH�6HSW����������6FLHQFH��*HURQ�FORQHG�
KXPDQ�WHORPHUDVH�51$�DQG�XVHG�LW�WR�LQKLELW�
WHORPHUDVH�LQ�FXOWXUHG�WXPRU�FHOOV���7KH�UHVXOW�ZDV�
JUDGXDO�WHORPHUH�ORVV�DQG�XOWLPDWHO\�WKH�GHDWK�RI�
QHDUO\�DOO�RI�WKH�WXPRU�FHOOV�������

&RQYHUVHO\��*HURQ·V�JHQRPLFV�RI�DJLQJ�SURJUDP�
VHHNV�WR�LQWHUYHQH�LQ�GLVHDVHV�RI�DJLQJ�E\�UHYHUVLQJ�
VHQHVFHQW�JHQH�H[SUHVVLRQ�WR�UHVWRUH�QRUPDO�IXQF�
WLRQ�LQ�DJLQJ�FHOOV��DQG�E\�H[WHQGLQJ�WHORPHUH�OHQJWK�
WR�GHOD\�WKH�RQVHW�RI�FHOO�VHQHVFHQFH��

Telomere length and replicative aging in human vascu-
lar tissues.  E Chang, C Harley, Proc Nat Acad Sci USA 
92(24):11190, Nov 21, 95. 
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CLOT BLOCKER FROM HOOK-
WORM
�&DUGLRORJLVWV�DUH�DOZD\V�RQ�WKH�ORRNRXW�IRU�EORRG��
WKLQQLQJ�DJHQWV�WKDW�DUH�PRUH�VSHFLILF�DQG�HDVLHU�WR�
FRQWURO�WKDQ�KHSDULQ�DQG�ZDUIDULQ���$�SRVVLEOH�QHZ�
FDQGLGDWH�ZDV�UHSRUWHG�DW�WKH�$PHULFDQ�+HDUW�$VVR�
FLDWLRQ�PHHWLQJ���,W·V�D�UHFRPELQDQW�YHUVLRQ�RI�D�
VPDOO�SURWHLQ�GHULYHG�IURP�WKH�EORRG�IHHGLQJ�KRRN�
ZRUP�$QF\ORVWRPD�FDQLQXP�

7KH�VR�FDOOHG�1HPDWRGH�$QWLFRDJXODQW�3URWHLQ�
�1$3��EORFNV�)DFWRUV�;D�DQG�9,,D��WKH�WZR�HDUOLHVW�
DFWLQJ�HQ]\PHV�LQ�WKH�EORRG�FRDJXODWLRQ�SURFHVV���
7KH�VXEVWDQFH�ZDV�VKRZQ�LQ�UDW�DQG�SLJ�PRGHOV�WR�
EH�QHDUO\������IROG�PRUH�SRWHQW�WKDQ�FOLQLFDO�KHS�
DULQ�DQWLFRDJXODQW���

*HRUJH�3�9ODVXN�RI�&RUYDV�,QWHUQDWLRQDO�DQG�KLV�
FROOHDJXHV�UHSRUWHG�UHVXOWV�RI�WKHLU�SUHFOLQLFDO�
UHVHDUFK�DW�WKH���WK�PHHWLQJ�RI�WKH�$PHULFDQ�+HDUW�
$VVRFLDWLRQ�LQ�6DQ�'LHJR��DQG�LQ�WKH�2FWREHU�LVVXH�
RI�&LUFXODWLRQ������

Source: Corvas International (Anaheim, CA), Nov 15 

PAIN-KILLER FROM SNAIL 
:KDW·V�ZDQWHG�IRU�VHYHUH��LQWUDFWDEOH�SDLQ�LV�DQ�DQDO�
JHVLF�DV�SRZHUIXO�DV�PRUSKLQH�EXW�ZLWKRXW�WKH�VLGH�
HIIHFWV�RI�RSLDWHV���6FLHQWLVWV�DW�1HXUH[�&RUS�WKLQN�
WKH\�KDYH�D�FDQGLGDWH�LQ�61;������D�SHSWLGH�EDVHG�
RQ�FRQRWR[LQ��IURP�WKH�YHQRP�RI�D�PDULQH�VQDLO���
7KH�VXEVWDQFH�EORFNV�1�W\SH��QHXURQ�VSHFLILF��YROW�
DJH�VHQVLWLYH�FDOFLXP�FKDQQHOV���

,Q�D�VPDOO�WULDO��3K�,�,,��VHYHQ�SDWLHQWV���SDWLHQWV�VXI�
IHULQJ�ZLWK�VHYHUH�SDLQ�IURP�FDQFHU�RU�QHXURSDWKLF�
SDLQ�ZKR�KDG�IDLOHG�DOO�RWKHU�SDLQ�WKHUDS\��LQFOXGLQJ�
LQWUDVSLQDO�RSLDWHV��VL[�RI�WKH�VHYHQ�UHVSRQGHG�V\PS�
WRPDWLFDOO\�LQ�WKH�GRVH�HVFDODWLRQ�SKDVH��DQG�IRXU�
ZHQW�LQWR�ORQJ�WHUP�WUHDWPHQW�DQG�ZHUH�PDLQWDLQHG�
RQ�WKH�GUXJ�HVVHQWLDOO\�V\PSWRP�IUHH�IRU�SHULRGV�RI�
XS�WR�HLJKW�PRQWKV���%DVHG�RQ�WKHVH�UHVXOWV��WKH�
FRPSDQ\�VD\V�LW�ZLOO�LQLWLDWH�D�FRQWUROOHG�VWXG\�ZLWK�
61;�����IRU�WKH�WUHDWPHQW�RI�VHYHUH�FDQFHU�SDLQ�LQ�
WKH�QHDU�IXWXUH���$QQRXQFHG�DW�WKH�$PHULFDQ�3DLQ�
6RFLHW\�0HHWLQJ�LQ�/RV�$QJHOHV�E\�:�%URVH��'LUHF�
WRU�RI�WKH�3DLQ�&OLQLF�DW�6WDQIRUG�8QLYHUVLW\����

Source: Neurex, Nov 13. 

CANDIDATE AIDS DRUG? 
'UDPDWLF�UHVXOWV�DUH�UHSRUWHG�IRU�DQ�$=7�OLNH�GUXJ�
ZKLFK�KDV�DSSDUHQWO\�JLYHQ�D�JURXS�RI�WHVW�DQLPDOV�
�����SURWHFWLRQ�DJDLQVW�6,9�LQIHFWLRQ���6,9�LV�D�
YLUXV�WKDW�LQIHFWV�PRQNH\V��DQG�LV�FORVHO\�UHODWHG�WR�
+,9���

7KH�VXEVWDQFH�LV�D�VPDOO�FKHPLFDO�ZLWK�D�ORQJ�QDPH��
303$�IRU�VKRUW���,W�DQG�D�UHODWHG�FRPSRXQG��
30($��ZHUH�GLVFRYHUHG�DW�D�UHVHDUFK�LQVWLWXWH�LQ�
%HOJLXP�DQG�OLFHQVHG�WR�*LOHDG�6FLHQFHV��RI�)RVWHU�
&LW\��&$���3ULQFLSDO�,QYHVWLJDWRU�&&�7VDL��D�8QLYHU�
VLW\�RI�:DVKLQJWRQ�YHWHULQDULDQ��SDUWLFLSDWHG�LQ�WKH�
VWXG\�DIWHU�VHQGLQJ�RXW�D�EURDGVLGH�OHWWHU�RIIHULQJ�WR�
WHVW�GHYHORSPHQW�VWDJH�$,'6�GUXJV��*LOHDG�KDG�WKH�
GUXJ��7VDL�KDG�WKH�PRQNH\V���7KH�GUXJ�JDYH�FRP�
SOHWH�SURWHFWLRQ�WR�WKH�WUHDWHG�FRKRUW�����DQLPDOV�LQ�
WUHDWPHQW�DQG�FRQWURO�DUPV��GXULQJ�WKH�FRXUVH�RI�
WKH�VWXG\���1R�WR[LFLW\�GDWD�ZHUH�JDWKHUHG�LQ�WKH�
VWXG\��EXW�*LOHDG�VD\V�LW�KRSHV�WR�EHJLQ�KXPDQ�WULDOV�
QH[W�\HDU���303$�ZDV�IRXQG�WR�EH�VLJQLILFDQWO\�PRUH�
HIIHFWLYH�WKDQ�$=7�LQ�RWKHU��VLPLODU�DQLPDO�VWXGLHV�����

/LNH�$=7��303$�LV�D�QXFOHRWLGH�DQDORJ�FKDLQ�
EORFNHU�WKDW�MDPV�UHYHUVH�WUDQVFULSWDVH��WKXV�LQWHUIHU�
LQJ�ZLWK�WKH�UHSOLFDWLRQ�RI�WKH�YLUDO�JHQRPH���1XFOH�
RWLGHV�OLNH�303$�FDQ�LQKLELW�YLUDO�UHSOLFDWLRQ�IRU�D�
ORQJ�WLPH�DIWHU�D�GRVH���7KH\�FDQ�UHPDLQ�DFWLYH�LQ�
YLUDOO\�LQIHFWHG�FHOOV�DQG�LQ�XQLQIHFWHG�RU�UHVWLQJ�
FHOOV��ZKHUH�WKH\�FDQ�IRUP�SURWHFWLYH�UHVHUYRLUV�RI�
DFWLYH�GUXJ���

303$�LV�VWUXFWXUDOO\�VLPLODU�WR�DQRWKHU�UHYHUVH�WUDQ�
VFULSWDVH�LQKLELWRU��ELV�320�30($��*6�������
ZKLFK�LV�EHLQJ�GHYHORSHG�E\�*LOHDG�6FLHQFHV�DQG�LV�
LQ�3KDVH�,�,,�KXPDQ�VWXGLHV�IRU�WKH�SRWHQWLDO�WUHDW�
PHQW�RI�+,9�DQG�KHSDWLWLV�%�LQIHFWLRQ����

Prevention of SIV infection in macaques by (r)-9-(2- 
phosphonylmethoxypropyl)adenine.  CC Tsai et al, Sci-
ence 270:1197, Nov 17, 95. 

AIDS SCORECARD
$PHULFDQ�SKDUPDFHXWLFDO�UHVHDUFK�FRPSDQLHV�KDYH�
����PHGLFLQHV�IRU�$,'6�LQ�GHYHORSPHQW��WKH�ODUJHVW�
QXPEHU�HYHU��DFFRUGLQJ�WR�DQ�DQQXDO�GUXJ�LQGXVWU\�
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VXUYH\���7KH�FXUUHQW�VXUYH\�FLWHV����QHZ�GUXJV�QRW�
SUHVHQW�LQ�SUHYLRXV�VXUYH\V�

'XULQJ�WKH�SDVW����PRQWKV��WKH�)'$�KDV�DSSURYHG�
WZR�QHZ�$,'6�PHGLFLQHV��DQG�DQ�DGYLVRU\�FRPPLW�
WHH�KDV�UHFRPPHQGHG�WZR�PRUH�IRU�DSSURYDO��
LQFOXGLQJ�WKH�ILUVW�SURWHDVH�LQKLELWRU���,Q�DOO��WKLUW\�
GUXJV�IRU�$,'6�DQG�$,'6�UHODWHG�FRQGLWLRQV�KDYH�
EHHQ�DSSURYHG�

Source: Pharmaceutical Manufacturer’s Association 
(Washington, DC), Nov 20.

SLIM PILLS 
7KH�ZD\�REHVLW\�LV�YLHZHG�LV�VKLIWLQJ�IURP�D�EHKDY�
LRUDO�WR�D�PHFKDQLVWLF�LQWHUSUHWDWLRQ���7KH�ODWWHU�YLHZ�
KDV�EHHQ�IRUWLILHG�ZLWK�WKH�GLVFRYHU\�RI�WKH�´REµ�
JHQH��ZKRVH�DFWLYLW\�FRUUHODWHV�ZLWK�REHVLW\��ODVW�\HDU�
E\�UHVHDUFK�JURXS�DW�5RFNHIHOOHU�8QLYHUVLW\���

&OLQLFV�VXFK�DV�%LRFKHPLFDO�0HGLFDO�&DUH�LQ�0RQVH\��
1<�WUHDW�SDWLHQWV�ZLWK�́ IHQ�SKHQ�µ�D�FRPELQDWLRQ�RI�
WKH�GUXJV�IHQIOXUDPLQH�DQG�SKHQWHUPLQH���)HQIOX�
UDPLQH�ERRVWV�VHURWRQLQ��WKH�VDPH�EUDLQ�FKHPLFDO�
WKDW�3UR]DF�HQKDQFHV�WR�HOHYDWH�PRRG��ZKLOH�SKHQ�
WHUPLQH�PLPLFV�RWKHU�VXEVWDQFHV�LQ�WKH�EUDLQ���
7RJHWKHU�WKH�PHGLFLQHV�VXSSUHVV�DSSHWLWH�DQG�VSHHG�
WKH�EXUQLQJ�RI�FDORULHV���

2WKHU�GLHW�GUXJV�LQ�WKH�SLSHOLQH������'H[IHQIOX�
UDPLQH��LW�ERRVWV�VHURWRQLQ�WR�VXSSUHVV�DSSHWLWH���
&OLQLFDO�WULDOV�FRPSOHWHG��DZDLWLQJ�)'$�UHYLHZ������
6LEXWUDPLQH��ERRVWV�VHURWRQLQ�DQG�RWKHU�EUDLQ�
FKHPLFDOV�WR�VXSSUHVV�DSSHWLWH�DQG�LQFUHDVH�EXUQLQJ�
RI�FDORULHV���&OLQLFDO���������WULDOV�FRPSOHWHG��DZDLWLQJ�
)'$�UHYLHZ������2UOLVWDW��LQKLELWV�LQWHVWLQDO�HQ]\PH�
QHHGHG�WR�GLJHVW�IDW��FDXVLQJ�LW�WR�SDVV�WKURXJK�WKH�
GLJHVWLYH�WUDFW�ZLWKRXW�EHLQJ�DEVRUEHG���,Q�3KDVH�,,,�
�ILQDO��FOLQLFDO�WULDOV������%7$������HQKDQFHV�DFWLYLW\�
RI�IDW�FHOOV·�´EHWD�DGUHQHUJLF�UHFHSWRUVµ�WR�VWLPXODWH�
WKH�EXUQLQJ�RI�IDW���,Q�3KDVH�,,�FOLQLFDO�WULDOV������/HS�
WLQ��WKH�UHFRPELQDQW�SURGXFW�RI�WKH�´REµ�JHQH��PD\�
VXSSUHVV�DSSHWLWH�DQG�LQFUHDVH�EXUQLQJ�RI�FDORULHV���
&OLQLFDO�WULDOV�RI�WKLV�ELRHQJLQHHUHG�KRUPRQH�VFKHG�
XOHG�WR�EHJLQ�LQ������

Source: Fortune, Dec 11. 

FLT3 LIGAND AND DENDRITIC 
CELLS
7KH�GHQGULWLF�FHOOV�RI�WKH�LPPXQH�V\VWHP�JRW�WKHLU�
QDPH�EHFDXVH�WKH\�UHVHPEOH�GHQGULWH�QHXURQV��ZLWK�
WKHLU�H[WUDRUGLQDULO\�ORQJ�DQG�GHOLFDWH�WUHHOLNH�SUR�
FHVVHV�WKDW�EUDQFK�RII�IURP�WKH�FHQWUDO�ERG\�RI�WKH�
FHOO���7KH\�DUH�DQWLJHQ�SUHVHQWLQJ�FHOOV��DQG�SOD\�D�
SLYRWDO�UROH�LQ�WKH�7�FHOO�PHGLDWHG�LPPXQH�UHVSRQVH���
7KH\�KDYH�EHHQ�FRPSDUHG�WR�VPRNH�GHWHFWRUV��VDP�
SOLQJ�WKH�ERG\·V�LQWHUQDO�HQYLURQPHQW�IRU�IRUHLJQ�
SURWHLQV��LH���WKRVH�IURP�EDFWHULD��SDUDVLWHV��YLUXVHV��
RU�WXPRU�FHOOV���'HQGULWLF�FHOOV�SURFHVV�WKHVH�SUR�
WHLQV�DQG�SUHVHQW�WKHP�WR�7�FHOOV��ZKLFK�WKHQ�WDNH�
DSSURSULDWH�DFWLRQ���

%XW�EHFDXVH�RI�WKHLU�GHOLFDWH�VWUXFWXUH�DQG�UDULW\�
�WKH\�FRPSULVH�IHZHU�WKDQ������RI�FLUFXODWLQJ�ZKLWH�
FHOOV���WKH\�KDYH��XQWLO�QRZ��EHHQ�GLIILFXOW�WR�LVRODWH�
DQG�VWXG\���,PPXQH[�VFLHQWLVW�(XJHQH�0DUDVNRYVN\�
DQQRXQFHG�DW�WKH�$PHULFDQ�6RFLHW\�IRU�+HPDWRORJ\�
PHHWLQJ�LQ�6HDWWOH�WKDW�KLV�JURXS�KDV�FORQHG�D�PROH�
FXOH��)OW��OLJDQG��)OW��/���WKDW�VWLPXODWHV�WKH�JURZWK�
RI�WKHVH�HOXVLYH�FHOOV�RI�WKH�LPPXQH�V\VWHP���3UH�
FOLQLFDO�VWXGLHV��LQ�PLFH��JHQHUDWHG�ODUJH�QXPEHUV�RI�
IXQFWLRQDO�DQG�PDWXUH�GHQGULWLF�FHOOV�

2QH�RI�WKH�+HPDWRORJ\�PHHWLQJ�SDSHUV�UHSRUWV�WKDW�
LQ�PLFH�LQMHFWHG�GDLO\�IRU����GD\V�ZLWK�)OW��/��GHQ�
GULWLF�FHOOV�LQ�VSOHHQ�LQFUHDVHG���$QRWKHU�SDSHU�
UHSRUWV�WKDW�)OW��/�JHQHUDWHG�ODUJH�QXPEHUV�RI�GHQ�
GULWLF�FHOOV�LQ�DQ�H[�YLYR�FHOO�FXOWXUH�RI�&'����
KXPDQ�ERQH�PDUURZ��ZLWK�QR�ORVV�RI�HIILFLHQF\�LQ�
WKH�SUHVHQWDWLRQ�RI�DQWLJHQV���

)OW��/�ZLOO�HQDEOH�GHQGULWLF�FHOOV�WR�EH�JURZQ�LQ�
QXPEHUV�ODUJH�HQRXJK�WKDW�WKH\�PD\�EH�WKRURXJKO\�
FKDUDFWHUL]HG���(YHQWXDOO\��DXJPHQWLQJ�GHQGULWLF�
FHOOV�FRXOG�EH�D�XVHIXO�ZD\�WR�HQKDQFH�LPPXQH�
UHVSRQVH�DJDLQVW�LQIHFWLRQ�RU�PDOLJQDQF\���

Source: Immunex, Inc (Seattle, WA), Nov 30.

 ALZHEIMER’S AND CORTICOIDS
�5HVSRQVHV�WR�VWUHVV�WKURXJKRXW�WKH�ERG\�DUH�
DFKLHYHG�E\�UDSLGO\�PRELOL]LQJ�JOXFRFRUWLFRLG�KRU�
PRQHV��SURGXFWLRQ�RI�ZKLFK�LV�LQLWLDWHG�LQ�WKH�K\SR�
WKDODPXV���$�ELQGLQJ�SURWHLQ�KROGV�WKLV�JODQG�LQ�DQ�
LQDFWLYH�VWDWH��EXW�D�TXLFN�UHOHDVH�PHFKDQLVP�LV�DYDLO�
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DEOH�LQ�WKH�IRUP�RI�D�UHOHDVH�IDFWRU��FRUWLFRWURSKLQ�
UHOHDVH�IDFWRU��&5)����,Q�$O]KHLPHU·V�SDWLHQWV��&5)�
LV�VLJQLILFDQWO\�GHFUHDVHG��RFFXUULQJ�DW�OHYHOV�OHVV�
WKDQ����SHUFHQW�RI�QRUPDO�LQ�FULWLFDO�EUDLQ�UHJLRQV�
DIIHFWHG�E\�WKH�GLVHDVH�

6FLHQWLVWV�DVVRFLDWHG�ZLWK�1HXURFULQH�%LRVFLHQFHV�
�6DQ�'LHJR��KDYH�GHYHORSHG�FRPSRXQGV�WKDW�EORFN�
WKH�ELQGLQJ�SURWHLQ��WKXV�UDLVLQJ�WKH�GHILFLHQW�OHYHO�
RI�&5)�LQ�DQ�$O]KHLPHU·V�EUDLQ��DQG�DOORZLQJ�LW�WR�
LQWHUDFW�ZLWK�LWV�UHFHSWRU�RQ�EUDLQ�QHXURQV���7KH�
FRPSRXQGV�DUH�SHSWLGH�OLJDQGV�EDVHG�RQ�VHOHFWHG�
SRUWLRQV�RI�&5)�IURP�KXPDQ�DQG�RWKHU�VSHFLHV���,Q�
DQLPDO�VWXGLHV�FRQGXFWHG�E\�WKH�WHDP��&5)�%LQGLQJ�
3URWHLQ�EORFNHUV�ZHUH�VKRZQ�WR�HQKDQFH�OHDUQLQJ�
DQG�PHPRU\�SURFHVVHV�LQ�D�YDULHW\�RI�DQLPDO�PRGHOV�
WKDW�KDYH�EHHQ�XVHG�WR�HYDOXDWH�SRWHQWLDO�WUHDWPHQWV�
IRU�GHPHQWLD���

Displacement of corticotrophin-releasing factor from it 
binding protein as a possible treatment for Alzheimer’s 
disease.  DP Bechan, SC Heinrichs, JC Troncoso, X-J 
Liu, CH Kawas, N Ling, EB de Souza.  Nature 378:284, 
Nov 15, 95. 

VACCINE AGAINST CANCER-CAUS-
ING VIRUS 
7KHUH�LV�QR�YDFFLQH�WR�SUHYHQW�LQIHFWLRQ�E\�WKH�
KXPDQ�SDSLOORPDYLUXVHV��ZKLFK�LQGXFH�JHQLWDO�DQG�
RUDO�ZDUWV��DQG�SURPRWH�FHUYLFDO�DQG�RURSKDU\QJHDO�
FDQFHU���5HVHDUFKHUV�DW�*HRUJHWRZQ�8QLYHUVLW\�0HG�
LFDO�&HQWHU�DQG�0HG,PPXQH�,QF��*DLWKHUVEXUJ��
0'��KDYH�GHYLVHG�D�V\VWHPLF�YDFFLQH�WKDW�FRP�
SOHWHO\�SURWHFWV�DJDLQVW�H[SHULPHQWDOO\�LQGXFHG�RUDO�
PXFRVDO�SDSLOORPDV�LQ�GRJV���7KH�UHVHDUFKHUV�LGHQ�
WLI\�WKH�DFWLYH�LQJUHGLHQW�DV�/���WKH�PDMRU�FDSVLG�SUR�
WHLQ�RI�FDQLQH�RUDO�SDSLOORPDYLUXV��DQG�GHVFULEH�D�
UHFRPELQDQW�V\VWHP�WR�SURGXFH�WKLV�SURWHLQ�LQ�LQVHFW�
FHOOV���

Systemic immunization with papillomavirus L1 protein 
completely prevents the development of viral mucosal 
papillomas.  JA Suzich, R Schlegel et al.  Proc Nat Acad 
Sci USA 92:11353, Dec 5 95 

FOCUS ON THE CELL CYCLE 
0LWRWL[��WKH�&DPEULGJH��0$�ILUP�EXLOW�DURXQG�
GHYLVLQJ�WUHDWPHQWV�IRU�FDQFHU�DQG�RWKHU�GLVHDVHV�

EDVHG�RQ�LQWHUYHQLQJ�LQ�WKH�FHOO�F\FOH��ZLOO�WHDP�XS�
ZLWK�'X3RQW�0HUFN���7KH�ELJ�FRQJORPHUDWH�ZLOO�
LQYHVW�XS�WR����0�LQ�WKH�VPDOO�UHVHDUFK�FRPSDQ\��
H[LVWLQJ�SDUWQHUV�ZLOO�DOVR�WKURZ�DQRWKHU���0�LQWR�
WKH�FXUUHQW�GHYHORSPHQW�ZRUN�

7KH�FROODERUDWLRQ�ZLOO�KDYH�WKUHH�SULQFLSDO�WDUJHWV��
LGHQWLI\�LQKLELWRUV�RI�F\FOLQ�'��DQG�RI�F\FOLQ�(��DQG�
LGHQWLI\�PLPHWLFV��DQDORJXHV��RI�WKH�WXPRU�VXSSUHV�
VRU�JHQH�S�����3DUWLFXODU�DWWHQWLRQ�ZLOO�EH�JLYHQ�WR�
WKH�PROHFXODU�SDWKZD\�WKDW�LQFOXGHV�&\FOLQ�'��DQG�
S�����,Q�PRVW�FDQFHUV�RQH�RU�PRUH�RI�WKH�FRPSR�
QHQWV�RI�WKLV�SDWKZD\�DUH�GHUHJXODWHG��OHDGLQJ�WKH�
DIIHFWHG�FHOOV�LQWR�LQDSSURSULDWH�PRGHV�RI�'1$�
UHSOLFDWLRQ�DQG�FHOO�SUROLIHUDWLRQ���

&\FOLQ�'��LV�H[SUHVVHG�DW�KLJK�OHYHOV�LQ�YDULRXV�
WXPRUV��LQFOXGLQJ�EUHDVW��FRORQ��HVRSKDJHDO�FDQFHUV��
DQG�O\PSKRPDV���$QG�D�SHUVXDVLYH�ERG\�RI�UHFHQW�
UHVHDUFK�LQGLFDWHV�WKDW�LQ��������RI��EUHDVW��EODGGHU��
HVRSKDJHDO�DQG�VNLQ�FDQFHUV�S���LV�PLVVLQJ�RU�
PXWDWHG��WKXV�SHUPLWWLQJ�XQFRQWUROOHG�FHOO�JURZWK���
&\FOLQ�(�DFWV�DW�D�VLPLODU�UHJXODWRU\�SRLQW�LQ�WKH�FHOO�
F\FOH�DV�GRHV�F\FOLQ�'���EXW�WKURXJK�LWV�RZQ�ELR�
FKHPLFDO�SDWKZD\���5HFHQWO\�SXEOLVKHG�UHVHDUFK�
VKRZV�WKDW�HOHYDWHG�OHYHOV�RI�F\FOLQ�(�DSSHDU�WR�
LQFUHDVH�WKH�UDWH�DW�ZKLFK�FHOOV�GLYLGH���

0LWRWL[�KROGV�ULJKWV�WR�F\FOLQ�'��DQG�S���IURP�&ROG�
6SULQJ�+DUERU�/DERUDWRU\��EDVHG�RQ�GLVFRYHULHV�
PDGH�E\�'DYLG�%HDFK��+�+XJKHV�0HGLFDO�,QVWLWXWH�
,QYHVWLJDWRU�DW�&ROG�6SULQJ�DQG�D�VFLHQWLILF�FR�
IRXQGHU�RI�0LWRWL[���7KH�FRPSDQ\�DOVR�KDV�ULJKWV�WR�
F\FOLQ�'��SDWHQW�DSSOLFDWLRQV�IURP�WKH�0DVVDFKX�
VHWWV�*HQHUDO�+RVSLWDO��DQG�WR�DQ�LVVXHG�86�SDWHQW�
FRYHULQJ�F\FOLQ�(�IURP�WKH�)UHG�+XWFKLQVRQ�&DQFHU�
5HVHDUFK�&HQWHU�

7KH�SDUWQHUV�ZLOO�DOVR�EHJLQ�ORRNLQJ�DW�GHYHORSLQJ�
DQWL�FDQFHU�WKHUDSHXWLFV�WKDW�DFW�E\�LQKLELWLQJ�XELT�
XLWLQ�PHGLDWHG�GHJUDGDWLRQ�RI�S�����8ELTXLWLQ�LV�D�
VPDOO�SURWHLQ�SUHVHQW�LQ�DOO�FHOOV�ZKLFK�WDJV�SURWHLQV�
IRU�GHVWUXFWLRQ�E\�SURWHDVRPHV���%\�SUHYHQWLQJ�
XELTXLWLQ�WDJJLQJ�RI�S����OHYHOV�RI�WKLV�SURWHLQ�ZRXOG�
UHPDLQ�KLJKHU�DOORZLQJ�IRU�PRUH�HIIHFWLYH�DFWLYLW\�
DJDLQVW�WXPRU�FHOOV�

Source: Mitotix Inc (Cambridge, MA) and DuPont-
Merck (Wilmington, DE), Dec 7.
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 TPA FOR STROKE
*HQHQWHFK�KRSHV�WR�H[SDQG�LQGLFDWLRQV�IRU�73$�WR�
VWURNH���,Q�D�����SDWLHQW�3K�,,,�WULDO�LQ�ZKLFK�73$�
ZDV�DGPLQLVWHUHG�ZLWKLQ�WKUHH�KRXUV�RI�WKH�VWURNH�
HYHQW������RI�WKH�SDWLHQWV�UHFRYHUHG�ZLWK�QR�V\PS�
WRPV�RU�ZLWK�RQO\�PLQLPDO�IXQFWLRQ�GHILFLW���8VH�RI�
73$�IRU�VWURNHV�LV�EDVHG�RQ�WKH�LGHD�WKDW�PDQ\�KHDUW�
DWWDFNV�DQG�VWURNHV��´EUDLQ�DWWDFNVµ��VKDUH�EORRG�
FORWV�LQ�FRPPRQ�

,W·V�LPSRUWDQW�WR�YHULI\�ZLWK�D�&7�VFDQ�WKDW�WKH�
VWURNH�LV�FDXVHG�E\�D�EORRG�FORW��DQG�QRW�E\�EOHHGLQJ��
EHIRUH�DGPLQLVWHULQJ�73$�IRU�VWURNH���

7KH�FRPSDQ\�ZLOO�DSSO\�HDUO\�QH[W�\HDU�WR�WKH�)'$�
IRU�DSSURYDO�RQ�WKH�EDVLV�RI�WKH�WULDO�UHVXOWV�

Source: New England Journal of Medicine, Dec 13. 

CT AND GENE THERAPY 
$�SKDVH�,�JHQH�WUDQVIHU�WHFKQRORJ\�WR�WUHDW�PHWD�
VWDWLF�PHODQRPD�KDV�\LHOGHG�VLJQLILFDQW�UHVXOWV�LQ�DQ�
HDUO\�VWDJH�WULDO���7KH�WKHUDS\�LV�EDVHG�RQ�LQVHUWLQJ�D�
WLVVXH�UHMHFWLRQ�JHQH�DW�WKH�WXPRU�VLWH�E\�PHDQV�RI�
LQMHFWLRQ��ZLWK�WKH�QHHGOH�JXLGHG�E\�&7�LPDJLQJ���
7KH�JHQH�LV�WKH�+/$�%��DQWLJHQ��D�KLJKO\�DQWLJHQLF�
JHQH�WKDW�LV�SURPLQHQW�LQ�WLVVXH�UHMHFWLRQ�DQG�JUDIW�
YHUVXV�KRVW�GLVHDVH���5DWLRQDOH�RI�WKH�WKHUDS\�LV�WR�
WULFN�WKH�LPPXQH�V\VWHP�LQWR�ODXQFKLQJ�D�VWURQJ�
JUDIW�YHUVXV�KRVW�UHVSRQVH��DV�WKRXJK�WKH�WXPRU�
ZHUH�IRUHLJQ�WLVVXH���

(LJKW�SDWLHQWV�ZLWK�PHWDVWDWLF�PHODQRPD�XQGHUZHQW�
&7��&7�JXLGHG�FRUH�ELRSV\��DQG�&7�JXLGHG�LQWUD�
WXPRUDO�LQMHFWLRQ�RI�WKHUDSHXWLF�JHQH��+/$�%��JHQH�
HQFORVHG�LQ�D�OLSRVRPDO�YHFWRU����*HQH�ORFDOL]DWLRQ�
DQG�H[SUHVVLRQ�DQG�7�FHOO�UHVSRQVH�ZHUH�VWXGLHG���
7KUHH�RI�WKH�HLJKW�SDWLHQWV�KDG�WXPRU�UHJUHVVLRQ�LQ�
WKH�LQMHFWHG�QRGXOHV��QRQH�RI�WKH�QRQ�LQMHFWHG�QRG�
XOHV�UHJUHVVHG���3ULQFLSDO�,QYHVWLJDWRU�RI�WKH�WULDO�LV�
(YDQ�8QJHU��RI�WKH�8QLYHUVLW\�RI�$UL]RQD��7XFVRQ���

Human gene therapy treatment of melanoma: CT-guided 
interstitial injection.  Paper presented at 81st Radiologi-
cal Society Meeting, Chicago, Nov 26-Dec 1, 1995 

PROTEIN ENGINEERING YIELDS 
ONE-WAY THROMBIN 
7KURPELQ�LV�D�SURWHLQ�WKDW�GRHV�D�EDODQFLQJ�DFW�RQ�
WKH�NQLIH�HGJH�EHWZHHQ�FORWWLQJ�RU�XQFRQWUROOHG�
EOHHGLQJ���7KH�SURWHLQ�KDV�WZR�RSSRVLWH�DFWLYLWLHV��
ZKLFK�FDQ�EH�SORWWHG�DV�D�-�FXUYH���$W�ORZ�FRQFHQWUD�
WLRQV�LW�LQWHUDFWV�ZLWK�D�FLUFXODWLQJ�VHULQH�SURWHDVH��
DFWLYDWHG�SURWHLQ�&��DQG�LV�DQ�DQWLFRDJXODQW���$W�
KLJKHU�FRQFHQWUDWLRQV��LW�LQWHUDFWV�ZLWK�WKH�FORWWLQJ�
IDFWRUV�9D�DQG�9,,,D��ZKLFK�LQ�WXUQ�FRQYHUW�ILEULQR�
JHQ�WR�ILEULQ��DQG�DOVR�DFWLYDWHV�SODWHOHWV��ZKLFK�JR�
RQ�WR�UHOHDVH�VWLOO�PRUH�WKURPERWLF�DJHQWV�

5HVHDUFKHUV�OHG�E\�//.�/HXQJ�DW�6WDQIRUG�DQG�FRO�
ODERUDWRUV�DW�*LOHDG�6FLHQFHV��)RVWHU�&LW\��&$��KDYH�
HQJLQHHUHG�D�PRGLILHG�WKURPELQ�WKH\�FDOO�3URWHLQ�&�
$FWLYDWRU��3&$���ZKLFK�PDNHV�WKURPELQ·V�FORWWLQJ�
IXQFWLRQ�GLVDSSHDU�DOPRVW�WRWDOO\��EXW�ZKLFK�UHWDLQV�
WKH�SURWHLQ·V�QRUPDO�DQWL�FORWWLQJ�DFWLYLW\���7KDW�WKH�
HQJLQHHUHG�SURWHLQ�FDQ�SUHYHQW�EORRG�FORWWLQJ�ZLWK�
GHFUHDVHG�SRWHQWLDO�IRU�EOHHGLQJ�PD\�SRLQW�WR�D�
EUHDNWKURXJK�IRU�WUHDWLQJ�VHYHUH�KHDUW�GLVHDVH��������

7KH�UHVHDUFKHUV�FUHDWHG�DQG�HYDOXDWHG����PRGLILHG�
YHUVLRQV�RI�WKURPELQ��PRVW�FRQWDLQLQJ�D�VLQJOH�
DPLQR�DFLG�VXEVWLWXWLRQ�RQ�WKH�VXUIDFH�RI�QDWLYH�
WKURPELQ���6FUHHQLQJ�WXUQHG�XS�RQH�YDULDQW��3&$��
ZLWK�DQWL��EXW�QRW�SUR�FRDJXODQW�SURSHUWLHV���7KH�
DFKLHYHPHQW�GUDZV�RQ�ZRUN�UHSRUWHG�LQ�������:X�HW�
DO��31$6����������LQ�ZKLFK�WKH�SUR��DQG�DQWL��FRDJ�
XODQW�DFWLYLWLHV�RI�WKURPELQ�ZHUH�GLVVHFWHG�E\�VLWH�
GLUHFWHG�PXWDJHQHVLV��7KH�PHWKRG�XVHG�E\�WKH�
UHVHDUFKHUV��´DODQLQH�VFDQQLQJµ��PD\�DOVR�EH�
H[WHQGHG�WR�HQJLQHHU�RWKHU�SURWHLQV�RI�FOLQLFDO�YDOXH���

&6�*LEEV��D�FR�DXWKRU�RI�WKH�UHSRUW��EHOLHYHV�3&$�
PD\�KDYH�DSSOLFDWLRQV�LQ�E\SDVV�SURFHGXUHV�DQG�
DQJLRSODVW\�WR�WUHDW�DFXWH�FRURQDU\�V\QGURPHV�ZKHUH�
VDIH�DQWLFRDJXODWLRQ�LV�GHVLUHG�

Conversion of thrombin into an anticoagulant by protein 
engineering.  CS Gibbs, LLK Leung et al Nature 
378:413, Nov 23. 

HISTONE FOLD 
+RSNLQV�UHVHDUFKHUV�UHSRUW�D�EDVLF�GLVFRYHU\�LQ�SUR�
WHLQ�VWUXFWXUH���7KH�´KLVWRQH�IROGµ�LV�D�VWUXFWXUDO�HOH�
PHQW�KDQGHG�GRZQ�IURP�WKH�EHJLQQLQJ�RI�ELRORJLFDO�
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WLPH���,GHQWLILHG�LQ�KLVWRQHV��WKH�VWUXFWXUDO�HOHPHQWV�
WKDW�DUH�YLWDO�WR�FRPSUHVVLRQ�DQG�RUJDQL]DWLRQ�RI�
'1$���

7KH�KLVWRQH�IROG�LV�D�VSHFLILF�WKUHH�GLPHQVLRQDO�
DUUDQJHPHQW�RI����DPLQR�DFLGV���2QH�RI�LWV�LPSRU�
WDQW�FKDUDFWHULVWLFV�LV�WKDW�ZKHQ�LWV�WZR�KDOYHV�DUH�
DQDO\]HG�VHSDUDWHO\��RQH�DSSHDUV�WR�EH�D�PRGLILHG�
GXSOLFDWH�RI�WKH�RWKHU��SHUKDSV�SURGXFHG�E\�DQ�
DQFLHQW�JHQH�GXSOLFDWLRQ�HYHQW���$�SDSHU�E\�WKH�VDPH�
DXWKRUV�LQ�WKH�-XO\������1XFOHLF�$FLGV�5HVHDUFK��
UHSRUWHG�RQ�UHVXOWV�RI�D�FRPSXWHU�VHDUFK�RI�DOO�UHJLV�
WHUHG�SURWHLQV��WKH�VWUXFWXUH�ZDV�IRXQG�LQ�PDQ\�SUR�
WHLQV�SUHYLRXVO\�FRQVLGHUHG�XQUHODWHG�WR�KLVWRQHV��
LQFOXGLQJ�HQ]\PHV�DQG�WUDQVFULSWLRQ�IDFWRUV�

The histone fold: a ubiquitous architectural motif uti-
lized in DNA compaction and protein dimerization.  G 
Arents, EN Moudrianakis, Proc Nat Acad Sci USA 
92(24):10819, Nov 21. 

COMPANY BRIEF

CANJI ABSORBED 
6FKHULQJ�3ORXJK�&RUS�KDV�DQQRXQFHG�LW�ZLOO�DFTXLUH�
WKH�UHVW�RI�&DQML��,QF���WKH�6DQ�'LHJR�JHQH�WKHUDS\�
FRPSDQ\��WKDW�LW�GRHV�QRW�DOUHDG\�RZQ���&DQML�ZLOO�ILW�
LQ�ZLWK�'1$;��D�3DOR�$OWR�LPPXQRORJ\�UHVHDUFK�
FRPSDQ\�SUHYLRXVO\�DFTXLUHG�E\�6FKHULQJ�3ORXJK���

7KH�DFTXLVLWLRQ�LV�DQ�LQGLFDWLRQ�RI�WKH�IROGLQJ�LQ�RI�
ELRWHFK�HQWHUSULVH�WR�HVWDEOLVKHG�SKDUPDFHXWLFDO�DQG�
FKHPLFDO�HQWLWLHV��DQG�D�EOXUULQJ�RI�WKH�ERXQGDULHV�
WKDW�VR�VWULNLQJO\�GHPDUFDWHG�WKH�ELRWHFK�LQGXVWU\�LQ�
LWV�HDUO\�GD\V���

&DQML�LV�EXLOW�DURXQG�GHYHORSLQJ�GLVFRYHULHV�UHODWLQJ�
WR�WKH�S���WXPRU�VXSSUHVVRU�DQG�DSRSWRVLV�FRQWURO�
OHU�JHQH���9DOXH�RI�WKH�GHDO�WR�&DQML�VKDUHKROGHUV�LV�
�����0��SOXV�UR\DOWLHV�

Source: Schering-Plough Inc (Madison, NJ); Canji, Inc 
(San Diego), Dec 12. . 

PATENT LOG

US PATENTS, NOV 21-DEC 12, 1995
�121�78025,*(1,&�&(//�/,1(6�)25�(;35(66,21�
2)�*(1(6�,QYHQWRUV��%DUQHV�'DYLG�:��86��$VVLJQHH��6WDWH�
RI�2UHJRQ�3DW�1R�86����������,VVXH�'DWH��'HF�������

02',),('�&<&/2'(;75,1�*/<&26</75$16�
)(5$6(6�)25�352'8&,1*�*$00$��&<&/2'(;�
75,16�,QYHQWRUV��&DQGXVVLR�$QWRQ��'(���6FKXO]�*HRUJ�(�
�'(��$VVLJQHH��&RQVRUWLXP�IXU�(OHNWURFKHPLVFKH�,QGXVWULH�
*PE+�'(�$VVLJQHH�&RGH����������3DW�1R�86�����������,VVXH�
'DWH��'HF�������

352027,21�2)�+,*+�63(&,),&,7<�02/(&8/$5�
$66(0%/<�,QYHQWRUV��3RQWLXV�%ULDQ�:��86��$VVLJQHH��6WDQ�
IRUG��/HODQG�-U�8QLYHUVLW\�7UXVWHHV��$VVLJQHH�&RGH����������3DW�
1R�86�����������,VVXH�'DWH��'HF��������

7+,2/�/$%(/,1*�2)�'1$�)25�$77$&+0(17�72�
*2/'�685)$&(6�,QYHQWRUV��%HHEH�7KRPDV�3��86���5DENH�
&OHPPHU�&DURO�(��86��$VVLJQHH��8WDK��8QLYHUVLW\�RI��$VVLJQHH�
&RGH����������3DW�1R�86�����������,VVXH�'DWH��'HF������

,62/$7,21�$1'�&+$5$&7(5,=$7,21�2)�7+(�
1(0$72'(�+(5���*(1(�$1'�3527(,1�352'8&7�
,QYHQWRUV��3HUU\�0DUF�'��86���7UHQW�&DURO��86���:RRG�:LOO�
LDP�%��86��$VVLJQHH��&RORUDGR��8QLYHUVLW\�RI��$VVLJQHH�&RGH��
��������3DW�1R�86�����������,VVXH�'DWH��'HF�������

67$%/(�75$16)250$7,21�2)�0$,=(�&(//6�%<�
(/(&752325$7,21�,QYHQWRUV��$QGHUVRQ�3DXO�&��86���
.U]\]HN�5LFKDUG�$��86���/DXUVHQ�&KHU\O�5�0��86��$VVLJQHH��
'H.DOE�*HQHWLFV�&RUS��$VVLJQHH�&RGH����������3DW�1R�86�
����������,VVXH�'DWH��'HF�������

0(7+2'6�2)�'(7(&7,21�2)�72;23/$60$�*21�
',,�3���*(1(�,QYHQWRUV��'H�$UDXMR�)DXVWR�*��86���3ULQFH�
-HIIUH\�%��86���5HPLQJWRQ�-DFN�6��86��$VVLJQHH��5HVHDUFK�,QVW�
RI�3DOR�$OWR�0HGLFDO�)RXQGDWLRQ���3DW�1R�86�����������,VVXH�
'DWH��'HF�������

)$0,/<�2)�$17,�&$5&,12(0%5<21,&�$17,*(1�
&+,0(5,&�$17,%2',(6�,QYHQWRUV��*RXUOLH�%ULDQ�%��86���
.DSODQ�'RQDOG�$��86���0H]HV�3HWHU�6��86���5L[RQ�0DUN�:�
�86���6FKORP�-HIIUH\��86��$VVLJQHH��'RZ�&KHPLFDO�&R�7KH��
1DWLRQDO�,QVWLWXWHV�RI�+HDOWK�$VVLJQHH�&RGH����������������3DW�
1R�86�����������,VVXH�'DWH��'HF�������

0$63,1��$�6(53,1�:,7+�78025�68335(66,1*�
$&7,9,7<�,QYHQWRUV��$QLVRZLF]�$QWKRQ\��86���6DJHU�5XWK�
�86���=RX�=KLTLDQJ��86��$VVLJQHH��'DQD�)DUEHU�&DQFHU�,QVWL�
WXWH�,QF��$VVLJQHH�&RGH����������3DW�1R�86�����������,VVXH�
'DWH��1RY��������

75$16'20,1$17�1(*$7,9(�35272�21&2*(1(�
,QYHQWRUV��9HUPD�,QGHU�0��86���:LVGRP�5RQDOG�0��86���<HQ�



Biotech Brief                            9                          V16 N12
-RQJ��<RXQJ�-��86��$VVLJQHH��6DON�,QVWLWXWH�IRU�%LRORJLFDO�6WXG�
LHV��$VVLJQHH�&RGH����������3DW�1R�86�����������,VVXH�'DWH��
1RY��������

,16(&7,&,'$/�3/(&72;,16�)520�3/(&75(85<6�
75,67,6�,QYHQWRUV��/HLV\�'RXJODV�-��86���4XLVWDG�*DU\�%�
�86���6NLQQHU�:D\QH�6��86��$VVLJQHH��6DQGR]�$*�&+��
$VVLJQHH�&RGH����������3DW�1R�86�����������,VVXH�'DWH��1RY�
�������

0(7+2'�2)�,62/$7,1*�5(675,&7,21�)5$*0(17�
'(/(7,216�,1�9,%5,2�&+2/(5$(��$1'�352'8&76�
7+(5(2)�,QYHQWRUV��%DXGU\�0DXUHOOL�%HUQDGHWWH��86���
)DVDQR�$OHVVLR��,7���.DSHU�-DPHV�%��86��$VVLJQHH��8QLYHUVLW\�
RI�0DU\ODQG�$W�%DOWLPRUH���3DW�1R�86�����������,VVXH�'DWH��
1RY��������

5(7529,586�3$&.$*,1*�$1'�352'8&(5�&(//�
/,1(6�%$6('�21�*,%%21�$3(�/(8.(0,$�9,586�
,QYHQWRUV��(LGHQ�0DULEHWK�9��86���*DUFLD�0DUWLQH]�-RVH�9�
�86���0LOOHU�$�'XVW\��86���:LOVRQ�&DURO\Q�$��86��$VVLJQHH��
+XWFKLQVRQ��)UHG�&DQFHU�5HVHDUFK�&HQWHU��8�6�RI�$PHULFD�
+HDOWK�	�+XPDQ�6HUYLFHV��$VVLJQHH�&RGH����������������3DW�
1R�86�����������,VVXH�'DWH��1RY��������

'(7(&7,21�2)�0<&2%$&7(5,$�%<�08/7,3/(;�
18&/(,&�$&,'�$03/,),&$7,21�,QYHQWRUV��-XUJHQVHQ�
6WHZDUW�5��86���1DGHDX�-DPHV�*��86���1\F]�&ROOHHQ�0��86���
6FKUDP�-DPHV�/��86���6KDQN�'DU\O�'��86���6SHDUV�3DWULFLD�$�
�86���:DONHU�*HRUJH�7��86��$VVLJQHH��%HFWRQ�'LFNLQVRQ�	�&R��
$VVLJQHH�&RGH����������3DW�1R�86�����������,VVXH�'DWH��1RY�
�������

(48,1(�+(53(69,586�7<3(���*/<&23527(,1�'�
18&/(,&�$&,'6�,QYHQWRUV��2·��&DOODJKDQ�'HQQLV�-��86��
$VVLJQHH��5HVHDUFK�&RUS�7HFKQRORJLHV�,QF��$VVLJQHH�&RGH��
��������3DW�1R�86�����������,VVXH�'DWH��1RY��������

*(1(�0$33,1*�%<�+<%5,',=$7,21�72�)5((�
&+520$7,1�,QYHQWRUV��+HQJ�+HQU\�+�4��&$���7VXL�/DS�
&KHH��&$��$VVLJQHH��+6&�5HV�DQG�'HY�/WG�3DUWQHUVKLS�&$���
3DW�1R�86�����������,VVXH�'DWH��1RY��������

352&(66�)25�7+(�5(6&8(�2)�'1$�$1'�)25�
'(7(&7,1*�087$7,216�,1�0$5.(5�*(1(6�,QYHQ�
WRUV��*RVVHQ�-DQ�$��1/���9LMJ�-DQ��1/��$VVLJQHH��1HGHUODQGVH�
2UJDQLVDWLH�YRRU�WRHJHSDVWZHWHQVFKDSSHOLMN�RQGHU]RHN�1/���
3DW�1R�86�����������,VVXH�'DWH��1RY��������

0(7+2'6�$1'�&20326,7,216�2)�$�32/<0(5�
�32/2;$0(5��)25�&(//�5(3$,5�,QYHQWRUV��/HH�
5DSKDHO�&��86��$VVLJQHH��$UFK�'HYHORSPHQW�&RUS��$VVLJQHH�
&RGH����������3DW�1R�86�����������,VVXH�'DWH��1RY��������
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,QYHQWRUV��0DUWLQ�'DYLG�:�-U��86��$VVLJQHH��*HQHQWHFK�,QF��
$VVLJQHH�&RGH����������3DW�1R�86�����������,VVXH�'DWH��1RY�
�������

5(&20%,1$17�'1$�&203281'6�$1'�(;35(6�
6,21�9(&7256�(1&2',1*�3$5$��1,752%(1=</�
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1RY����������
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7+5((�+,*+/<�,1)250$7,9(�0,&526$7(//,7(�
5(3($7�32/<0253+,&�'1$�0$5.(56�,QYHQWRUV��
0HUULO�&DUO�5��86���3RO\PHURSRXORV�0LKDHO�+��86��$VVLJQHH��
8�6�RI�$PHULFD�+HDOWK�	�+XPDQ�6HUYLFHV��$VVLJQHH�&RGH��
��������3DW�1R�86�����������,VVXH�'DWH��1RY��������
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