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*HQH�6HW�RU�3DWKZD\

*HQHV�,�DP�
LQWHUHVWHG�LQ

*HQHV�GLĳHUHQWLDOO\�
H[SUHVVHG�LQ�D�FOXVWHU�WKDW�
KRSHIXOO\�WHOO�PH�DERXW�FHOO�

W\SH�RU�VWDWH

3ULRU�NQRZOHGJH�
WKDWŖV�UHOHYDQW�WR�P\�

H[SHULPHQW



$�Q�LQFRPSOHWH��OLVW�RI�DYDLODEOH�JHQH�VHWV

0ROHFXODU�6LJQDWXUHV�'DWDEDVH���0XOWLSOH�FROOHFWLRQV�LQFOXGLQJ�FXUDWHG�VHWV�OLNH�
.(**�WKDW�FDSWXUH�SURFHVVHV�OLNH�VLJQDOLQJ�SDWKZD\V�RU�VHWV�GHULYHG�IURP�JHQH�
H[SUHVVLRQ�H[SHULPHQWV�RI�VSHFLĆF�SHUWXUEDWLRQV�

7KH�*HQH�2QWRORJ\���$Q�RQWRORJ\�WKDW�GHVFULEHV�RXU�NQRZOHGJH�RI�WKH�ELRORJLFDO�
GRPDLQ��FRPSULVHG�RI���SDUWV��0ROHFXODU�)XQFWLRQ��%LRORJLFDO�3URFHVV��DQG�&HOOXODU�
&RPSRQHQW�

&HOO0DUNHU���&XUDWHG�UHVRXUFH�RI�FHOO�PDUNHUV��LQFOXGHV�JHQHV�DQG�SURWHLQV�

https://www.gsea-msigdb.org/gsea/msigdb/
http://geneontology.org/
http://biocc.hrbmu.edu.cn/CellMarker/help.jsp


*HQHV�GLĳHUHQWLDOO\�H[SUHVVHG�LQ�D�FOXVWHU�WKDW�KRSHIXOO\�WHOO�PH�DERXW�FHOO�W\SH�RU�
VWDWH0DUNHU�JHQHV



3DWKZD\�DQDO\VLV�IRU�PDUNHU�JHQHV

)RU�WKLV�PRGXOH��ZH�ZLOO�XVH�SDWKZD\�DQDO\VLV�
WR�JDLQ�LQVLJKW�LQWR�WKH�FOXVWHUV�LQ�WKH�
+RGJNLQèV�O\PSKRPD�GDWD���2XU�SDWKZD\�
DQDO\VLV�UHVXOWV�VKRXOG�QRW�EH�XVHG�DV�
MXVWLĆFDWLRQ�IRU�RXU�FOXVWHULQJ�UHVXOWV��

:H�ZLOO�XVH�WKH�PDUNHU�JHQHV�IURP�WKH�
FOXVWHULQJ�ZH�SHUIRUPHG�\HVWHUGD\�DV�LQSXW�



0DUNHU�JHQHV��OLPLWDWLRQV�	�FDYHDWV

Ɣ S�YDOXHV�DVVRFLDWHG�ZLWK�PDUNHU�JHQHV�DUH�XQUHOLDEOH�EHFDXVH�ZH�LGHQWLĆHG�FOXVWHUV�
EDVHG�RQ�JHQH�H[SUHVVLRQ�DQG�WKHQ�WHVWHG�IRU�GLIIHUHQWLDO�H[SUHVVLRQ�

Ɣ :KHQ�ZHèUH�FRPSDULQJ�PXOWLSOH�FOXVWHUV��ZH�PD\�ZDQW�JHQHV�WR�EH�êVLJQLĆFDQWë�LQ�D�
FRPSDULVRQ�EHWZHHQ�DQ\�FRPSDULVRQV��VRPH�FRPSDULVRQV��RU�DOO�FRPSDULVRQV��<HVWHUGD\��
ZH�SLFNHG�DOO�FRPSDULVRQV�

Ɣ :H�ZLOO�DOVR�JHW�D�VWDWLVWLF�IRU�HYHU\�SDLUZLVH�FRPSDULVRQ��ZH�PD\�ZDQW�WR�VXPPDUL]H�WKH�
HIIHFW�LQWR�D�VLQJOH�YDOXH��

,QYDOLGLW\�RI�S�YDOXHV��2UFKHVWUDWLQJ�6LQJOH�&HOO�$QDO\VLV�

https://bioconductor.org/books/release/OSCA/marker-detection.html#p-value-invalidity


0DUNHU�JHQHV��OLPLWDWLRQV�	�FDYHDWV

7KH�VXPPDU\�ORJ�IROG�FKDQJH�

KHUH�LV�WKH�ORJ�IROG�FKDQJH�IRU�

WKH�SDLUZLVH�FRPSDULVRQ�ZLWK�

WKH�ODUJHVW�S�YDOXH��H�J���

ZHDNHVW�FRPSDULVRQ���7KLV�LV�

WKH�FKRLFH�WKH�SDFNDJH�

PDNHV��ZKLFK�PD\�RU�PD\�QRW�

EH�WKH�ULJKW�FKRLFH�

.�-�)aa�*(�$) ��-& -.tu�GRFV
��YV��� ��YV���

https://rdrr.io/bioc/scran/man/combineMarkers.html


:KDW�GLUHFWLRQ�LV�WKH�VXPPDU\�ORJ�)&�IRU�WKHVH�
JHQHV"

3RVLWLYH 1HJDWLYH



0DUNHU�JHQHV��OLPLWDWLRQV�	�FDYHDWV

,Q�SUDFWLFH��WKLV�PHDQV��

Ɣ 2XU�PDUNHU�JHQHV�WDEOH�LV�VHQVLWLYH�WR�
WKH�XQGHUO\LQJ�FOXVWHU�DVVLJQPHQWV

Ɣ ,I�RYHUFOXVWHULQJ�RFFXUV��H�J���PDQ\�
VPDOO�FOXVWHUV���ZH�PLJKW�êPLVVë�JHQHV�
EHFDXVH�WKH\�PD\�QRW�XQLTXHO\�GHĆQH�
D�VLQJOH�FOXVWHU�ZKHQ�ZH�VHW�WKH�
S�YDOXH�W\SH�WR�êDOOë

.�-�)aa�*(�$) ��-& -.tu�GRFV

https://rdrr.io/bioc/scran/man/combineMarkers.html


3DWKZD\�DQDO\VLV�PHWKRGV



��3URV��
Ɣ 6LPSOH
Ɣ &RPSXWDWLRQDOO\�LQH[SHQVLYH�WR�FRPSXWH�

S�YDOXHV

p�&RQV�
Ɣ 5HTXLUHV�DUELWUDU\�WKUHVKROGV�DQG�LJQRUHV�DQ\�

VWDWLVWLFV�DVVRFLDWHG�ZLWK�D�JHQH�
Ɣ $VVXPHV�LQGHSHQGHQFH�RI�JHQHV�DQG�SDWKZD\V

2YHU�UHSUHVHQWDWLRQ�DQDO\VLV��25$�

7RGD\�ZHèOO�FRYHU�WZR�W\SHV�RI�SDWKZD\�DQDO\VLV



7RGD\�ZHèOO�FRYHU�WZR�W\SHV�RI�SDWKZD\�DQDO\VLV

6XEUDPDQLDQ�HW�DO��31$6�������

*HQH�6HW�(QULFKPHQW�$QDO\VLV��*6($�

��3URV��
Ɣ ,QFOXGHV�DOO�JHQHV��QR�DUELWUDU\�WKUHVKROG��
Ɣ $WWHPSWV�WR�PHDVXUH�FRRUGLQDWLRQ�RI�JHQHV

p�&RQV�
Ɣ *HQH�OHYHO�PHWULFV�PD\�EH�QRLV\�IRU�VLQJOH�FHOO��

PDNLQJ�LW�GLIĆFXOW�WR�DVVHVV�VPDOO�FRRUGLQDWHG�
FKDQJHV

Ɣ :KDW�JHQH�OHYHO�PHWULF�WR�XVH�LV�D�ELW�RI�DQ�RSHQ�
TXHVWLRQ

Ɣ 0D\�EH�PRUH�DSSURSULDWH�IRU�FRPSDULQJ�WKH�
VDPH�FHOO�W\SH�DFURVV�GLIIHUHQW�VDPSOHV

https://doi.org/10.1073/pnas.0506580102

