
2HVRSKDJXV�DQG�
6WRPDFK

'U�7LP�%UDFH\�0%&K%�3K'�)5&3DWK
&RQVXOWDQW�3DWKRORJLVW
'HUULIRUG�+RVSLWDO
2FWREHU�����

WKLV�SRZHUSRLQW�ZLOO�DSSHDU�RQ�3DWKNLGV�FRP�VRRQ
,PDJHV�ZLWKRXW�WKH�3DWKNLGV�ORJR�DUH�FRXUWHV\�RI�3URI�0DUFR�1RYHOOL��8&+�
3OHDVH�GR�QRW�UHSXEOLVK�DQ\�RI�WKHVH�SKRWRV�ZLWKRXW�SHUPLVVLRQ�RI�SDWKNLGV�FRP



Ɣ 2QH�RI�WKH�ELJJHVW�XQLWV�LQ�
WKH�FRXQWU\

Ɣ $OO�ELRSVLHV�RI�VXVSHFWHG�
2*�FDQFHUV�+*�G\VSODVLD�
IURP���KRVSLWDOV

Ɣ 7KH�SUHYLRXV�OHDG�
SDWKRORJLVW�IRU�WKLV�VHUYLFH�
UHVLJQHG�MXVW�DIWHU�,�ZDV�
DSSRLQWHG�



2XWOLQH

Ɣ%DVLF�DQDWRP\�DQG�KLVWRORJ\��FXWXS�DQG�
LQVWUXFWLYH�FDVHV
Ɣ2HVRSKDJXV�ZLWK�FDVH�VWXGLHV�WR�LOOXVWUDWH�
FRQFHSWV�DQG�UHSRUWLQJ�FULWHULD
Ɣ6WRPDFK
Ɣ'DWDVHWV
Ɣ710�FKDQJHV
Ɣ%LRORJLFDO�VSHFWUXP�RI�HQGRFULQH�WXPRXUV
Ɣ1RWKLQJ�WRR�REVFXUH�



'RQ¶W�EH�RYHUZKHOPHG�



$QDWRP\�RI�RHVRSKDJXV

Ɣ+RZ�ORQJ�LV�WKH�RHVRSKDJXV"
Ɣ+RZ�PDQ\�FPV�LV�LWV�GLVWDO�OLPLW�RQ�
HQGRVFRS\"
Ɣ:KDW�DUH�LWV�XSSHU�DQG�ORZHU�YHUWHEUDO�
OHYHOV"
Ɣ:KDW�DUH�WKH�WKUHH�DQDWRPLFDO�OHYHOV�ZKHUH�
REVWUXFWLRQ�LV�PRVW�OLNHO\�WR�RFFXU"



:KDW�DUH�WKH�OD\HUV�RI�WKH�QRUPDO�RHVRSKDJXV"

PXFRVDVXEPXFRVD0XVFXODULV�SURSULD

$GYHQWLWLD�RU�
VXEVHURVD�
�GHSHQGLQJ�RQ�
SDUW�



:KDW�LV�WKH�YHQRXV�GUDLQDJH�RI�WKH�
RHVRSKDJXV�DQG�ZK\�LV�LW�LPSRUWDQW�FOLQLFDOO\"

Ɣ 8SSHU�RHVRSKDJXV�GUDLQV�
LQWR�WULEXWDULHV�RI�D]\JRXV�
YHLQ��V\VWHPLF�FLUFXODWLRQ�

Ɣ /RZHU�SRUWLRQ�GUDLQV�WR�
SRUWDO�YHLQ��/RZHU�
RHVRSKDJXV�LV�VLWH�RI�
SRUWR�V\VWHPLF�
DQDVWDPRVLV

Ɣ 5DLVHG�SRUWDO�SUHVVXUH�
FDQ�OHDG�WR«
Ɣ 2HVRSKDJHDO�YDULFHV







&DVH�VWXG\��

Ɣ ���\HDU�ROG�PDOH�VHYHUH�RHVRSKDJLWLV
Ɣ +LVWRU\�RI�UHQDO�WUDQVSODQW
Ɣ 0LG�RHVRSKDJHDO�VWULFWXUH
Ɣ 0XOWLSOH�ELRSVLHV









&DVH�VWXG\��

Ɣ ���\HDU�ROG�PDOH�VHYHUH�RHVRSKDJLWLV
Ɣ +69�RHVRSKDJLWLV�ZLWK�&09�FRLQIHFWLRQ
Ɣ 5HVXOW�RI�LPPXQRVXSSUHVVLRQ
Ɣ +69�PRVW�FRPPRQ�LQIHFWLYH�RHVRSKDJLWLV�
DIWHU�FDQGLGD



&ODVVLFDO�+69�IHDWXUHV

Ɣ %URDG�FDWHJRULHV

+69�RHVRSKDJLWLV

³JURXQG�JODVV�QXFOHDU�LQFOXVLRQV´



&ODVVLFDO�FDQGLGD�RHVRSKDJLWLV

Ɣ %URDG�FDWHJRULHV

1RWH�³K\SKDH´�DQG�VSRUHV

&DQGLGD�RHVRSKDJLWLV



,URQ�3LOO�RHVRSKDJLWLV

3LJPHQW�LQ�XOFHU�VORXJK



&DVH�VWXG\��

Ɣ ���\HDU�ROG�PDQ�ZLWK�G\VSKDJLD



(RVLQRSKLOLF�RHVRSKDJLWLV

7UDFKHDOLVDWLRQ
³)HOLQH�RHVRSKDJXV´

5HPHPEHU�FULWHULD�DQG�SRWHQWLDO�RYHUODS�ZLWK�*25'�





2HVRSKDJHFWRP\�FXWXS

,QGLFDWLRQ�±�FDQFHUV�ZLWK�FXUDWLYH�
LQWHQW��9HU\�UDUHO\�IRU�UHIUDFWRU\�

+*�G\VSODVLD



)UHVK�RU�IL[HG"



Ɣ2SHQ�JDVWULF�HQG��FXW�DORQJ�VWDSOHV����SLQ�RQ�FRUN�
ERDUG





0XFRVDO�VXEPXFRVDO�
PDUJLQ

0XVFXODULV�
SURSULD�VXEVHURVDO�
PDUJLQ

3UR[LPDO�PDUJLQ�DVVHVVPHQW�LQ�QRQ�SLQQHG�VSHFLPHQV



Ɣ,QN�FLUFXPIHUHQWLDO�PDUJLQ



&LUFXPIHUHQWLDO�
PDUJLQ�YV�VHURVD

Ɣ&50�DOPRVW�HQWLUH�OHQJWK�RI�
RHVRSKDJXV�
�����§��FP�LQWUD�DEGRPLQDO�SHULWRQHDOLVHG�

Ɣ$W�2*-�IRU�JDVWULF�WXPRXUV�



Ɣ ,Q�WKLV�VSHFLPHQ�
WKH�WXPRXU�LV�
SUHGRPLQDQWO\�LQ�
WKH�VWRPDFK�
DQG�WKH�VHURVD�
KDV�EHHQ�LQNHG�
UHG

Ɣ 7KH�VHURVD�LV�
DQ�DQDWRPLFDO�
SODQH�127�$�
0$5*,1�



(QGRVFRSLF�PXFRVDO�UHVHFWLRQ�
�(05�

7HFKQLFDOO\�D�PLVQRPHU�DV�WKH\��DOZD\V��FRQWDLQ�
PXFRVD�$1'�VXEPXFRVD



(QGRVFRSLF�PXFRVDO�UHVHFWLRQ�
�(05�

Ɣ5HVHFWLRQ�QRW�D�ELRSV\�

Ɣ7UHDW�OLNH�D�FHUYLFDO�FRQH��GR�127�
ELVHFW����

Ɣ,I�UHFHLYHG�RULHQWDWHG�±�LQN�PDUJLQV�

��±���PP



(QGRVFRSLF�PXFRVDO�UHVHFWLRQ�
�(05�

6PDOO

/DUJH

Ɣ,QN�LI�RULHQWDWHG�DQG�ODUJH�HQRXJK�

Ɣ6HULDOO\�VHFWLRQ�



6PDOO

/DUJH

Ɣ,QN�LI�RULHQWDWHG�DQG�ODUJH�HQRXJK�

Ɣ6HULDOO\�VHFWLRQ�

(05��VPDOO����(6'V��ODUJHU�



(QGRVFRSLF�PXFRVDO�UHVHFWLRQ�
�(05�

Ɣ8VXDOO\�ORWV�RI�GLDWKHUP\�DUWHIDFW�

Ɣ'\VSODVLD�RIWHQ�UHDFKHV�FLUFXPIHUHQWLDO�
PDUJLQ�



(QGRVFRSLF�PXFRVDO�UHVHFWLRQ�
�(05�

Ɣ8VXDOO\�ORWV�RI�GLDWKHUP\�DUWHIDFW�

Ɣ'\VSODVLD�RIWHQ�UHDFKHV�FLUFXPIHUHQWLDO�
PDUJLQ�



(QGRVFRSLF�PXFRVDO�UHVHFWLRQ�
�(05�

Ɣ6WDJH�LQYDVLYH�FDUFLQRPD��

Ɣ0RVWO\�S7�
Ɣ6XEPXFRVDO�LQYDVLRQ"
Ɣ0D\�EH�GLIILFXOW�WR�DVVHVV�DV�
VSOD\LQJ�UHGXSOLFDWLRQ�RI�PXVFXODULV�PXFRVD�

Ɣ0HDVXUH�GHSWK�RI�LQYDVLRQ�

Ɣ&LUFXPIHUHQWLDO�PDUJLQV��PD\�QRW�EH�D�WUXH�PDUJLQ�

Ɣ'HHS�UHVHFWLRQ�PDUJLQ

&ULWLFDO�UHSRUWLQJ�FULWHULD�±�DQ\�SRRU�GLIIHUHQWLDWLRQ��VXEPXFRVD�DQG�RU�YDVFXODU�
LQYDVLRQ��FOHDUDQFH�IURP�GHHS�PDUJLQ
,I�QRQH�RI�WKH�DERYH�IDFWRUV�±�PRUH�UDGLFDO�WUHDWPHQW�PD\�QRW�EH�QHFHVVDU\



&DVH�VWXG\��

Ɣ ���\HDU�ROG�PDOH��ORQJ�KLVWRU\�RI�%DUUHWW¶V�
Ɣ 1RGXOH�VHHQ�RQ�VXUYHLOODQFH�
Ɣ 5HIHUUHG�IRU�(05





6XEPXFRVDO�YDVFXODU�LQYDVLRQ



&DVH�VWXG\��

Ɣ (05
Ɣ 0RGHUDWHO\�GLIIHUHQWLDWHG�DGHQRFDUFLQRPD
Ɣ 6XEPXFRVDO��S7�E��DQG�9DVFXODU�LQYDVLRQ
Ɣ 'HHS�PDUJLQ����PP

Ɣ 5HIHUUHG�IRU�RHVRSKDJHFWRP\��ZK\""
Ɣ 0XFRVDO�WR�VXEPXFRVDO�LQYDVLRQ��ULVN�RI�/1�
PHWV�ULVHV�IURP�����QR�SRRU�GLII��WR�!����
ULVN�



3RO\SRLG�WXPRXUV�KDYH�EHWWHU�
SURJQRVLV�

$OO�WXPRXUV�FHQWUHG�ZLWKLQ��FP�RI�
*2-�QRZ�FRQVLGHUHG�WR�EH�
RHVRSKDJHDO�DQG�VWDJHG�ZLWK�WKLV�
GDWDVHW

,I�FRQVLGHULQJ�75*��RU�OHVV�HQVXUH�DOO�
WXPRXU�EHG�ZKROH�RHVRSKDJXV�
HPEHGGHG

,I�VXUJHRQ�KDV�UHPRYHG�
SDUDRHVRSKDJHDO�/1V�WKLV�PDUJLQ�
PD\�EH�³1RW�DVVHVVDEOH´

³2WKHU´�FDWHJRU\�IRU�DOO�RWKHU�QRGHV�
QRW�VXEPLWWHG�DV�HLWKHU�SDUD�RHV�RU�
JDVWULF�HJ��6XEFDULQDO��FRHOLDF�D[LV



2*-�WXPRXUV

Ɣ6LHZHUW�FODVVLILFDWLRQ

Ɣ*DVWULF�YHUVXV�RHVRSKDJHDO�
GDWDVHW"



�

�



6LHZHUW�&ODVVLILFDWLRQ�RI�2*-�7XPRXUV

7\SH�,

7\SH�,,

7\SH�,,,

�

�

��

��

�



6LHZHUW�&ODVVLILFDWLRQ�RI�2*-�7XPRXUV

�

�

��

��

�

FP

7\SH�,

7\SH�,,

7\SH�,,,

0HGLDVWLQDO�
QRGHV

$EGRPLQDO�
QRGHV



2HVRSKDJRJDVWULF�MXQFWLRQ

0XFRVDO�DVSHFW 6HURVDO�DVSHFW

7RS�RI�
UXJDO�IROGV

3HULWRQHDO�
UHIOHFWLRQ



2*�-XQFWLRQ
�QRWH�%DUUHWW¶V�



2HVRSKDJHDO��GDWDVHW

!�����WXPRXU�LQ�RHVRSKDJXV

*DVWULF��GDWDVHW

!�����WXPRXU�LQ�VWRPDFK

710�



6LHZHUW�W\SH���WXPRXUV�����
���

$GHQRFDUFLQRPDVV

2HVRSKDJHDO
GDWDVHW

*DVWULF
GDWDVHW

710�

6TXDPRXV��VPDOO�
FHOO�DQG�
XQGLIIHUHQWLDWHG�
FDUFLQRPDV





Ɣ��0RVW�WXPRXUV�ZKLFK�LQYROYH�WKH�2*-�ZLOO�EH
�����FODVVLILHG�XQGHU�RHVRSKDJHDO�GDWDVHW





6WRPDFK



$QDWRP\





*DVWULF�UHVHFWLRQV

Ɣ9DULHW\�RI�RSHUDWLRQV�

Ɣ2HVRSKDJRJDVWUHFWRP\��,YRU�/HZLV�
Ɣ3UR[LPDO�JDVWUHFWRP\
Ɣ'LVWDO�JDVWUHFWRP\
Ɣ6XEWRWDO�WRWDO�H[WHQGHG�JDVWUHFWRP\
Ɣ6OHHYH�JDVWUHFWRP\��XVXDOO\�IRU�EHQLJQ�
GLVHDVH���EDULDWULF�SURFHGXUHV�





*DVWULF�UHVHFWLRQV

Ɣ2SHQ�VSHFLPHQ�DQG�SLQ�RXW�ZKHUH�SRVVLEOH�

Ɣ,GHQWLI\�2*-��LI�SUHVHQW��

Ɣ/\PSK�QRGHV��OHVVHU�FXUYH��JUHDWHU�FXUYH�HWF��

Ɣ0DUJLQV
Ɣ3UR[LPDO
Ɣ'LVWDO
Ɣ&LUFXPIHUHQWLDO��2*-�

Ɣ�6HURVDO�LQYROYHPHQW�





Ɣ0DUJLQV�
Ɣ:KHUH�SRVVLEOH�VDPSOH�HQWLUH�PDUJLQ�

Ɣ1RGHV�
Ɣ�2*-��SUR[LPDO�OHVVHU�FXUYH��GLVWDO�OHVVHU�FXUYH��SUR[LPDO�

JUHDWHU�FXUYH��GLVWDO�JUHDWHU�FXUYH�



Ɣ0HDVXUH�WXPRXU�LQ���GLPHQVLRQV���PP�WR�PDUJLQV
Ɣ%UHDG�VOLFH�WXPRXU��OD\�RXW�VOLFHV�DQG�SKRWRJUDSK



Ɣ���EORFNV�RI�WXPRXU������PHJDEORFN��
Ɣ6DPSOH�

Ɣ([WHQVLRQ�LQWR�SHULJDVWULF�FRQQHFWLYH�WLVVXH�
Ɣ&LUFXPIHUHQWLDO�PDUJLQ�DW�2*-�
Ɣ6HURVDO�LQYROYHPHQW�



1RUPDO�KLVWRORJ\



1RUPDO�KLVWRORJ\



1RUPDO�KLVWRORJ\



&DVH�VWXG\��

Ɣ ���\HDU�ROG�PDOH��LQIODPPDWLRQ�DQG�
XOFHUDWLRQ�LQ�WKH�DQWUXP

Ɣ &OR�WHVW�SRVLWLYH









&DVH�VWXG\��

Ɣ 'LIIXVH�SRRUO\�GLIIHUHQWLDWHG�QRQ�FRKHVLYH�
DGHQRFDUFLQRPD�ZLWK�VLJQHW�ULQJ�
GLIIHUHQWLDWLRQ

Ɣ 2IWHQ�GLVWDO�VWRPDFK�³JDVWULF�RXWOHW�
REVWUXFWLRQ´�EXW�ZLWK�QR�GLVFUHWH�PDVV

Ɣ /LQLWLV�SODVWLFD���OHDWKHU�ERWWOH�VWRPDFK
Ɣ 0RUH�FRPPRQ�LQ�\RXQJ��+'*&��JORERLG�
�FU\SW�QHFN�G\VSODVLD�

Ɣ &RPPRQO\�XQGHUVWDJHG��RIWHQ�QR�VWURPDO�
UHDFWLRQ



6LJQHW�ULQJ�DGHQRFDUFLQRPD

(�FDGKHULQ 0,%��.L��



9HU\�GLIILFXOW�IUR]HQ�VHFWLRQ�
GLDJQRVLV�±�ORRN�XS�SUHYLRXV�KLVWR�



9HU\�GLIILFXOW�IUR]HQ�VHFWLRQ�
GLDJQRVLV�±�ORRN�XS�SUHYLRXV�KLVWR�



«���&\WRNHUDWLQ�FDQ�KHOS��ODWHU�



,QWHVWLQDO�DGHQRFDUFLQRPD�FDQ�EH�SUHFHGHG�DFFRPSDQLHG�E\�
G\VSODVLD�LQ�IODW�RU�SRO\SRLG�PXFRVD



,QWHVWLQDO�DGHQRFDUFLQRPD�FDQ�EH�SUHFHGHG�DFFRPSDQLHG�E\�
G\VSODVLD�LQ�IODW�RU�SRO\SRLG�PXFRVD





&DVH�VWXG\��

Ɣ ���\HDU�ROG�IHPDOH��QRGXOH�LQ�JDVWULF�ERG\
"IXQGLF�JODQG�SRO\SV�"VPDOO�*,67

6XEVHTXHQWO\�IRXQG�WR�KDYH�PXOWLSOH�QRGXOHV�
DOO�OHVV�WKDQ��FP�LQ�ERG\�DQG�IXQGXV

5HIHUUHG�IRU�(05�H[FLVLRQ











&DVH�VWXG\��

Ɣ 'LDJQRVLV�±�PXOWLSOH�FDUFLQRLG�WXPRXUV
Ɣ &RUUHFW�GHILQLWLRQ�ZHOO�GLIIHUHQWLDWHG�
HQGRFULQH�WXPRXU��ZKHUH�WXPRXU�LV�PRUH�
WKDQ����PP��

Ɣ �*���1(7�*����PLWRWLF�FRXQW����SHU����KLJK�SRZHU�
ILHOGV��+3)��RU�.L���LQGH[�� ���

Ɣ 6XEPXFRVDO�LQYDVLRQ�EXW�QR�YDVFXODU�
LQYDVLRQ

Ɣ %DFNJURXQG�PXFRVD�VKRZHG�QR�HYLGHQFH�RI�
DWURSK\



6XEFODVVLILFDWLRQ�RI�*(7�FDUFLQRLG
Ɣ 7\SH���

Ɣ�,Q�SDWLHQWV�ZLWK�DXWRLPPXQH�FKURQLF�DWURSKLF�JDVWULWLV�
Ɣ�2FFXU�LQ��������XVXDOO\�ZRPHQ��PHDQ�DJH����\HDUV
Ɣ�(&/�K\SHUSODVLD�DQG�K\SHUJDVWULQHPLD�VHFRQGDU\�WR�SDULHWDO�FHOO�ORVV��LQ�IXQGXV�ERG\
Ɣ�����PXOWLIRFDO
Ɣ�����������FP
Ɣ�����OLPLWHG�WR�PXFRVD�RU�VXEPXFRVD
Ɣ�2QO\������DVVRFLDWHG�ZLWK�OLYHU�PHWDVWDVHV��*UDGH����LQGROHQW�FRXUVH��DOPRVW�QHYHU�IDWDO

7\SH���
Ɣ�,Q�SDWLHQWV�ZLWK�=ROOLQJHU�(OOLVRQ�V\QGURPH��XVXDOO\�DOVR�0(1��
Ɣ�1R�JHQGHU�SUHGLOHFWLRQ��PHDQ�DJH����\HDUV
Ɣ�(&/�FHOO�K\SHUSODVLD�DQG�K\SHUJDVWULQHPLD
Ɣ�8VXDOO\�PXOWLFHQWULF�LQ�ERG\�IXQGXV
Ɣ�����!�����FP������ZLWK�ORFDO�QRGDO�PHWDVWDVHV������ZLWK�OLYHU�PHWDVWDVHV
Ɣ�'HDWK�PRUH�OLNHO\�IURP�JDVWULQRPDV�RI�=�(�V\QGURPH�WKDQ�IURP�WKH�FDUFLQRLG�WXPRUV

7\SH���JDVWULF�HQGRFULQH�WXPRU�
Ɣ�6SRUDGLF��QRW�UHODWHG�WR�K\SHUJDVWULQHPLD�RU�(&/�FHOO�K\SHUSODVLD
Ɣ�8VXDOO\�VROLWDU\��PD\�QRW�EH�LQ�ERG\�IXQGXV
Ɣ�����LQ�PHQ��PHDQ�DJH����\HDUV
Ɣ�����GHHSO\�LQYDVLYH������KDYH�QRGDO�PHWDVWDVHV��GLVWDQW�PHWDVWDVHV�FRPPRQ

7\SH���JDVWULF�HQGRFULQH�WXPRU�
Ɣ�9HU\�UDUH��GXH�WR�GHIHFWLYH�JDVWULF�DFLG�VHFUHWLRQ
Ɣ�0HWDVWDVHV�RQO\�WR�UHJLRQDO�O\PSK�QRGHV�DQG�OLYHU��EXW�SDWLHQWV�PD\�VWLOO�KDYH�ORQJ�WHUP�VXUYLYDO�





*UDGLQJ�(7�FDUFLQRLG�
�5&3DWK�:+2������



*UDGLQJ�(7�FDUFLQRLG�
�5&3DWK�:+2������



*UDGLQJ�(7�FDUFLQRLG�
�5&3DWK�:+2������

������LH��*������
KWWS���LPWPLFURVFRSH�XWD�IL��LPPXQRUDWLR�

http://imtmicroscope.uta.fi/%C2%ADimmunoratio/
http://imtmicroscope.uta.fi/%C2%ADimmunoratio/


*DVWULF�(QGRFULQH�K\SHUSODVLD�

/LQHDU�±�³GDLV\�FKDLQ´�!��JODQG 0LFURQRGXODU�±�VROLG�QHVWV�QR�ZLGHU�WKDQ�
QHLJKERXULQJ�JODQGV���������XP�

$GHQRPDWRLG�±�LQWHUJODQGXODU�QRGXOHV�!��
FHOOV�ZLWK�LQWDFW�EDVHPHQW�PHPEUDQH

'\VSODVLD�±�HQODUJHG�IXVHG�QRGXOHV�OHVV�
WKDQ����PP��ODUJHU� �WXPRXU�



&DVH�VWXG\��

Ɣ ���\HDU�ROG�IHPDOH��IULDEOH�XOFHUDWLRQ�LQ�
IXQGXV�KLDWXV�KHUQLD�"JDVWULF�RHVRSKDJHDO�
FDQFHU







:KDW�LPPXQR�LV�WKLV"

&'��



:KDW�LPPXQR�LV�WKLV"

01)���



:KDW�LPPXQR�LV�WKLV"

77)�



:KDW�LPPXQR�LV�WKLV"

&KURPRJUDQLQ



7XPRXU�LQ�ZDOO�RI
+LDWXV�KHUQLD

([WUDPXUDO���
PHGLDVWLQDO�WXPRXU

&DVH�VWXG\��



&DVH�VWXG\��

Ɣ ���\HDU�ROG�IHPDOH��IULDEOH�XOFHUDWLRQ�LQ�
IXQGXV�KLDWXV�KHUQLD�"JDVWULF�RHVRSKDJHDO�
FDQFHU

Ɣ 'LDJQRVLV�±�RHVRSKDJRJDVWULF�VPDOO�FHOO�
FDUFLQRPD��KLJK�JUDGH�QHXURHQGRFULQH�
FDUFLQRPD�

Ɣ 77)��SRVLWLYLW\�GRHV�QRW�PHDQ�
EURQFKRSXOPRQDU\�PHGLDVWLQDO�SULPDU\

Ɣ a����RHVRSKDJHDO�6P&&�77)��SRVLWLYH



&DVH�VWXG\��

Ɣ ���\HDU�ROG�PDOH
Ɣ *2-�WXPRXU
Ɣ %LRSV\�RULJLQDOO\�UHSRUWHG�DV�SRRUO\�
GLIIHUHQWLDWHG�DGHQRFDUFLQRPD

Ɣ 2Q�UHYLHZ�IRFL�UHVHPEOLQJ�FDUFLQRLG�WXPRXU
Ɣ «�EXW�SUHRSHUDWLYH�VWDJLQJ�7��1�









&KURPJUDQLQ�ZHDN�QHJDWLYH�LQ�WKH�VLJQHW�ULQJ�FHOOV





0$1(&V

Ɣ 0XVW�EH�DW�OHDVW�����RI�HDFK�FRPSRQHQW
Ɣ 0RUSKRORJLFDO�DQG�LPPXQRKLVWRFKHPLFDO�
HYLGHQFH�RI�1(�GLIIHUHQWLDWLRQ

Ɣ 'RHV�QRW�DSSO\�WR�FDUFLQRPDV�ZLWK�IRFDO�
FKURPRJUDQLQ�V\QDSWRSK\VLQ�
LPPXQRUHDFWLYLW\

Ɣ *UDGH�ERWK�FRPSRQHQWV��LQ�WKH�DERYH�
FDVH�ERWK�DGHQRFDUFLQRPD�DQG�1(7�ZHUH�
KLJK�JUDGH���3W�QRZ�KDV�OLYHU�PHWV



&DVH�VWXG\��

Ɣ ���\HDU�ROG�PDOH
Ɣ *2-�6LHZHUW���WXPRXU
Ɣ %LRSV\�RULJLQDOO\�UHSRUWHG�DV�PRGHUDWHO\�
GLIIHUHQWLDWHG�DGHQRFDUFLQRPD

Ɣ 2Q�UHYLHZ�IRFL�UHVHPEOLQJ�1(7�LQ�DGGLWLRQ�
WR�LQWHVWLQDO�DGHQRFDUFLQRPD

Ɣ «��SUHRSHUDWLYH�VWDJLQJ�7��1�
Ɣ %RWK�WKHVH�SDWLHQWV�KDG�3(7�DQG�RFWUHRWLGH�
VFDQV�WR�H[FOXGH�GLVWDQW�PHWV�EHIRUH�
QHRDGMXYDQW�DQG�VXUJLFDO�WUHDWPHQW







*ODQGXODU�DUHDV�
QHJDWLYH�
FKURPRJUDQLQ



&DVH�VWXG\��

Ɣ 0$1(&�FRPSULVLQJ�PRGHUDWHO\�
GLIIHUHQWLDWHG�DGHQRFDUFLQRPD��LQWHVWLQDO��
DQG�*��HQGRFULQH�FDUFLQRPD

Ɣ 1R�UHVSRQVH�WR�QHRDGMXYDQW�EXW�DOO�QRGHV�
FOHDU��7��1���������5������PP�
FLUFXPIHUHQWLDO��75*���QR�UHVSRQVH�



5HJUHVVLRQ�JUDGLQJ��0DQGDUG�

Ɣ *UDGLQJ�LV�VXEMHFWLYH
Ɣ 7ULDOV�KDYH�VKRZQ�
VXUYLYDO�EHQHILW�ZLWK�
75*��DQG�75*��
�a�����\HDUV�ZLWK�QR�
GLIIHUHQFH�EHWZHHQ�
�	��
Ɣ $OWKRXJK�WKLV�FOHDUO\�
GHSHQGV�RQ�WKH�
GLOLJHQFH�RI�WKH�
UHSRUWLQJ�SDWKRORJLVW�
WR�VHSDUDWH�WKHVH�
JUDGHV



$�UHFHQW�75*���RULJLQDOO\�75*��EXW�WXPRXU�FHOOV�IRXQG�LQ���EORFN

0RUSKRORJLFDOO\�YLDEOH�FHOOV�QHHGHG
1RW�MXVW�&.�SRVLWLYH�IRFL�RU�JKRVW�FHOOV





6800$5<

Ɣ2HVRSKDJXV�DQG�VWRPDFK
ƔEHQLJQ�DQG�PDOLJQDQW�FRQGLWLRQV
Ɣ&XWXS�DQG�UHSRUWLQJ�RI�UDGLFDO�FDQFHU�
UHVHFWLRQV�DQG�ORFDO��(05��H[FLVLRQV
Ɣ(QGRFULQH�WXPRXU�VSHFWUXP��WHUPLQRORJ\�
JUDGLQJ�DQG�UHSRUWLQJ








