
��� �����	��

� ��
���
���������� ����������

��

� �!�#"%$'&�

�(


�)��*�+
-,.,/�0��� �!12����34&51 �!1(
6,!�7�8&�32$#"%�9�:"%$73(


��
������ �;�%,!�<�!�0� �

=�>@?BADCFE8G8HI?�JFK!HICMLON!H�P
Q%CRHTS�U�LOHICWV

X�YOZ�[7\^]`_a[
b8c8d`egfadhfFijc8k�lmc�ngopfrq'stfae�q`c�njc0uvngwyxpz{q`w}|hc�egc0xMngwyka~Bzac0xpc8cv�rd`egc0igigwyfFx

ngo`k�n
l�k��ac0i	�`ijcmfas/ngopc�igwyx`zF�`~yk�e���ka~y�pcmqpc0uvfFlmdhfFigw�ngwyfFx8fas�ngo`c�l�k�nje�w}�4fas
cv��d`e�c0igigw�fFxm��ka~y�pc0i0�@�Tn�~�f�fa�ri�s�fae.�Dw�fF~yfazFwyu�ka~p��k�e�wyk�ngw�fFxmngoDk�n�uvfaegegc0~�k�njc0i.��wyngo
ngopc�fF�pnguvfFlmc	�^k�e�w�k��D~�ca�`kax`q ��opc0x �`ijc0q�w�x uvfFx^�j�Dx`uvngw�fFx ��wyngo:ngopc��rw�zFxDw��p�
u�kax`uvcB�Bx`ka~��rigwyi�fas@��w�uvegfFk�ege�k7��i-���r�-�W�.lmc�ngopfrq�u�kax:ijfFlmc�ngw�lmc0i.dDegf�qD�`uvc
zac0xpc
~ywyigngi/��w�ngo ~�f#��c�e�s�ka~yijc�qDwyiguvf7�ac�e��%e<k�njc0i��

  ¡�¢4£!¤!¥�¦�§�¨�£/©^¥�¢

ª�«W¬#­r®h¯�°t±h«^²�³�«#´vµ¶­·±h¯�¸�­r²�±h«#´�«^¬7´v°�®¶¹*±h°tº@«^²<«^®p´v°�»�¼�¼�½*«0¾¶¿¶²�«^¯<¯�«#±À¹�«^®h«#¯%°�®;¸�²�­r³6»
¯<«#´Á­M¸!³5°t¬^²<­p»�²�²�»�½�«7¾·¿@«#²�°t³5«#®`´�¯^Â�Ã�­r¯�´Á«7¾·°t¯<´v°t®h¹W³�«#´�µh­D±h¯�Äh¯<«:¯�­�³5«�³5«^»�¯�Ä¶²�«%­M¸
¬#­r²�²<«^¼�»R´v°�­�®�³�«�»�¯<Äh²�«BÅ@«7´jÆB«#«^®�«�»�¬�µ ¹�«^®h«B»�®h±:´vµ¶«B­rÄ¶´�¬^­r³�«B­M¸Ç°�®p´v«#²�«^¯�´�Â/ÈB­r®h¯�°t±h«^²
¸�­r²�«7¾¶»�³�¿h¼�«B´�µh«�¯�«7´�´�°�®h¹ÁÆ�µh«#²�«�Æ�«
­�Åh¯�«#²<Ér«
»�®�«0¾¶¿¶²�«^¯<¯�°t­r®5¿¶²�­�Ê�¼t«�»�®h±�»Á¿Ë­r¯�¯<°�Åh¼�½
¬#«^®h¯<­r²�«#±*¯�Äh²�ÉD°tÉM»�¼+´v°t³5«Á¸�­r²
»�¯�«7´�­�¸/¿�»M´v°t«^®p´v¯#Â-Ì�­r²�«�»M¬�µ*¹r«^®¶«�­r®¶«�¬^»�®2¬#­r³5¿¶Ä¶´v«
»{¯�¬#­r²�«�¸�²�­r³ÍÈB­a¾@ÎÏ¯5¿¶²�­r¿Ë­r²<´�°�­r®h»�¼-µ�»�Ð^»�²�±OÎÑ¯�³5­D±h«#¼TÒ�»�®h±À´vµh«#®Ó²�»�®hÔÕ´vµ¶«(¹�«^®h«#¯
»�¬#¬^­r²<±h°�®¶¹Õ´v­Ö´vµh°t¯4¯�¬#­r²�«MÂØ×�«#®h«^¯8Æ�µh­�¯�«;»�Åh¯<­r¼�Ä¶´�«�¯�¬#­r²�«�°t¯8¼�»�²<¹r«^²W´�µ�»�®Ù¯�­�³5«
´�µh²�«#¯�µh­r¼t±Ú»M²�«�¬�»�¼t¼�«#±ÜÛ<¯<°�¹r®¶°tÊ�¬^»�®p´vÝhÂÀÞ�«#²�³:Ä·´�»M´�°�­r®h¯�­�¸	´vµh«(¯�Ä¶²<ÉD°tÉM»�¼-´�°�³�«^¯ ¬�»M®
ÅË«8Äh¯�«#±Ó´�­;«#¯<´�°�³5»M´v«4´�µh«(ÌË»M¼�¯�«�ßÁ°t¯�¬#­FÉ�«^²�½áà	»R´v«;âIÌ�ßmà�ã%­�¸
´vµ¶«(²<«^¯<Äh¼t´�°�®h¹�²<Äh¼�«
ä�å.æ<çaè<éhê0ërì�æ�í0îÑèIï�ð+æ<ñIæ<í7òTóôïBõ�öhê7îø÷}ógù7ú#í0ûRüBå.æ<çRí0òIèIý-æ<û#è�ê7ërþ^èôí�èI÷}ñÿèI÷}ó�ñ<ú^þ^èôí0ûaëyê#òTü���ûF÷��7æ<òTñI÷Ñè�ù7ú

þ^èTí7ûaëyê7òôüpú����	��

�����aé��Çý�í0÷øî������������������
�� !������"�#%$�&(') +*�'�,ré
- å.æ<çRí0òIèIý-æ�û^èáê7ë*þ^èôí�èI÷}ñÿèI÷}ó�ñ<ú;þ^èTí7ûaëyê7òôü.�.ûF÷��7æ�òôñI÷Ïè�ù#ú�þ�èTí0ûFëyê7òôüpú/���0�1

�
�
�Fé �Çý�í7÷Ñî��

*������2&��3�2���
�� 4�2����"�#�$
&%'5 6*
'
,�é

7



survival time

pr
ob

ab
ili

ty
 d

en
si

ty

Cell type 1 Cell type 2
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´�µh²�«#¯�µh­r¼t±�Â

\ ®`Äh³%Å@«#²5­�¸m»�Ä¶´vµ¶­r²�¯5µ�»�Ér«*¿h²<­r¿Ë­r¯�«#± ³5«7´vµh­D±h¯�¸�­r²�±h«#´�«^¬#´�°�®h¹�±h°tº@«^²<«^®p´v°�»�¼
¹r«#®h«�«7¾·¿h²<«^¯�¯<°�­r®OÒr°�®h¬#¼�Äh±¶°�®h¹�ßÁÄh±¶­r°t´�«7´�»M¼TÂ`âK]_^�^�^pã0Ò3`	«#Æ�´�­r®�«#´�»�¼TÂ`âK]_^�^ 7 ãO»�®h±ba�«#²�²
«7´
»�¼TÂOâ!]_^_^�^pã7Âdc�µh«m¿h²�«#¬^«#±h°�®h¹�²<«^¬^°t¿@«m±¶«^¯�¬#²�°tÅ@«#¯-´vµh«fe·°t¹r®h°�Ê�¬�»�®¶¬^«Á­�¸�Ã�°t¬^²<­p»�²�²�»�½·¯
âKe \ Ã*ã4¿h²<­·¬#«^±hÄ¶²�«Óâ+c.Äh¯�µ¶«^²(«#´(»�¼IÂg]_^�^ 7 ã7Âihj®Ù´vµ¶°�¯8¯�µ¶­r²<´�¿�»M¿@«#²^Ò�Æ�«{±h«^¯<¬^²�°tÅ@«
µh­aÆ «^°�¹�«^®h¹r«#®h«^¯(»�®¶±�«#°�¹r«#®�»�²�²�»�½·¯�¬^»�®ÙÅ@«{Äh¯<«^±Ù´v­À°�³�¿h²�­aÉr«*´�µh«�±h«7´v«^¬7´v°t­r®�­M¸
±h°�ºO«#²�«#®`´�°�»�¼O¹r«^®h«�«0¾¶¿¶²�«^¯<¯�°t­r®�Â

\ ¯4»�³�­�´v°�É�»R´v°�®¶¹;«0¾¶»�³5¿¶¼�«*»M®h± ¿h²<­·­�¸Á­�¸�¬^­r®¶¬^«^¿·´�Ò�ÆB«2¹r«^®h«#²v»M´�«^± ±�»R´�»'­r®
7 ^_^�^Á¹r«^®¶«^¯�»�®h±kjP^m¯v»M³5¿h¼t«^¯#Â \ ¼t¼h«7¾·¿h²<«^¯<¯�°�­�®�ÉM»�¼tÄh«^¯/Æ�«^²<«	¹r«#®h«^²�»M´v«#±W»M¯!¯<´�»M®h±�»�²<±
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c�»�Åh¼�« 7_8=< �
���?>@>
	����A	 BDCE���AFG	H�'FI�?>
FG>J�
FLK�M��ONQPSRUTWV ����XY�
	��
�
�ZRUT[V
\ c0ign�ijc�n
dp����ka~y�pc ]Bc0xpc

�r�-�
^ � ^J^`_Ja bdcWe?^gfQhJa
b/i �B� fQa`jk^`a-e�bdl i�� f`^Q_g^m_
b ~��rlmdDopfFwyqp��egc0ijnje�wyuvnjc0q8l�c0l
�`e<kaxpc�d`egfanjc0wyx
^ � ^J^gfQh b"nQ^`og^gf`^pb/i b fQqJrJaJr
b"l i�� eJeJe
jQjgrpb ijc0uvegc�n�c0q�d`egfanjc0w�x��`kau�wyq`wyu
^ � ^J^`qJa bsb/i �B� hJ_JhkfQ_Ja
bdl i0� _Jr-e�hJrJ_
bdt � \
^ � ^J^Qjgr b � _JaJoJrJo
b/i �B� e�rJoJ_JqJ_
bdl i�� hJ_`hJ_Qr
b d`egfanjc7w�x8nÿ��egfFigwyx`c�dDopfFijdDoDk�ngkaijc
^ � ^ue�aJh b � q-e�rg^`q
b/i
vDqJrJqkfQo
bdl i0� qJ_kf
e�b dDopfFigdDopfFwyxpfFi�w�ngwyqpcv� o ���rwyx`kaijca�hegc�zF�D~yk�njfaeg�:ig�p�D�`xDw�n
^ � ^ue�rJ_ bsbsbwbdx�yGoJo`jpfQo
^ � ^ue�rJh bsbsbwbdx�yGoJ_kfJfQ_
^ � ^`_g^`o b{z|aJ_-eOfQ_
b/i b fJfJf�e�q
bdl i0� _Ja-e
h`j-e�b}y�\�~ ij�rxMngo`kaijc
^ � ^`_-eJe b{�D^J^`aJqJh
bsbdl i�� jgrg^Qjk^pb �M�ÿl
�ru�l	�ac0~�fruv�MnjfFl�k�njfFi�wyi��rw�e�ka~¶fFx`uvfazac0x`c	opfFlmfF~yfaz5��k0�rwykax·�

c0w�zac0x·�p�B�
^ � ^J^J^`_ b{z|q-eJeJe�h
b/i �B� _Jhg^`qJa-e�bdl i�� e�hgfQaQhJapbdx �j� qpfFl�kawyx:fFxD~�� _ ��e<opfFl
�hfangwyxp�ÿ~yw��ac e �
^ � ^J^J^`o bdcWeJe
jgoJ_
b/i �B� hJo-e�oJqJh
bdl i�� e�q`rg^mh-eEb c�ngi���k�e�wykaxMn�zac0xpc q � \1t�x fFx`uvfazac0xpc#�
^ � ^J^J^`q b ��� e
jghJqJoJ_
b/i ��� hJ_`j�eOfQa
bdl i�� qg^JfQh
b stc7lm� e opfFlmfF~�faz���� y �pc0~�c�zFkax`i��
^ � ^J^J^Qj b{z|q-eJeJe�h
b/i �B� _Jhg^`qJa-e�bdl i�� e�hgfQaQhJapbdx �j� qpfFl�kawyx:fFxD~�� _ ��e<opfFl
�hfangwyxp�ÿ~yw��ac e �
^ � ^J^ue
j b{z|q-eJeJe�h
b/i �B� _Jq-e�rg^`_
bdl i�� e�hgfQaQhJapbdx �j� qpfFl�kawyx:fFxD~�� _ ��e<opfFl
�hfangwyxp�ÿ~yw��ac e �
^ � ^J^`_Ja bdcWe?^gfQhJa
b/i �B� fQa`jk^`a-e�bdl i�� f`^Q_g^m_
b ~��rlmdDopfFwyqp��egc0ijnje�wyuvnjc0q8l�c0l
�`e<kaxpc�d`egfanjc0wyx
^ � ^J^`oJ_ bsb/i �B� hJoJ_g^`a-e�bdl i0� oJqJrJrJoJq
bdt � \ i
^ � ^J^`qJo bsb/i �B� jgo-e�a-e�_
bsb
^ � ^J^Qj�e bsbsbwbdx�yDe�rJo-eOf
^ � ^J^QjJj b � e�aJoJrJa
b/i �B� _Jh`jg_JrJh
bdl i�� hJo`rJqQh
b wyxMnjc�zFe�wyx����hc�ngk _ ��kaxMngw�zac0x y��[e�h ��d rJa �<�
^ � ^J^`hg^ b � _Jqg^J^gfkb/i �B� _JqJ_Jo-e
j�bdl i�� jgoQjgrQ_
b u�fFlmdD~yc0lmc0xRn	uvfFlmdhfFxpc0xRn
� o q�� t dDijnjc0w�x��/k�ege��rw�e��`i��
^ � ^J^`hg^ b � eOfmjpfQa
b/i b qJo`jpfQr
bdl i0� jgr`_kf�eEb ���Iuvc0~y~ y�x�x �^~���l�dDopfFl�k _
^ � ^J^`h`j bdc�^QjgqJ_g^pb/i
��oJrJ_J_-e�b"l i�� e�a-e?^ma-eEb l�w�njfazac0xp�ÿkFuvngw���k�njc7q�d`e�fanjc0wyx
^ � ^ue?^`h bd�|hJrJ_JhJr
b ��� ^`aJqJrJr-e�bdl i�� eJe�h`jg_J_
b s��`uvfFij�r~�nje�kax`igstc�e�kaigc h ��ka~�dDo`k�� e � q �
^ � ^ueJeJe b{z[e�_JqJakfkb/i �B� _Jr-e�oJrJh
bdl i�� hkf�jpf�q
b u<o`egfFlmfFijfFlmc�uvfFx`qpc0x`igk�ngwyfFx e
^ � ^ue�o-e b{z|aJa-e�hJh
b/i
��jgqJqJrJh
b"l i�� aJq`jg_Qr
b ~��rlmdDopfruv�Mnjcv�ÿigd¶c0u�wy�DuÁd`egfanjc0wyx e
^ � ^ue�okf bdc�fJfJf`^`o
b/i
lD_JrJakf`^pbdl i0� jgaJo`q`j
b ��e<u��ÿ~yw��acv�ÿkaq`k�d`njfae
^ � ^ueOfJf b � _Jqg^J^gfkb/i �B� fQqJa`jk^`a
bdl i�� jgoQjgrQ_
b u�fFlmdD~yc0lmc0xRn	uvfFlmdhfFxpc0xRn
^ � ^ue�rJa b � y�^J^QjgqJaJa
b/i
�Djg_JaJq`j�bdl i�� _Jq`jJh-e
r
b dDegfanjc0wyx8dDo`fFijdDo`k�ngkaijc e
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