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Individual-based models



Source: https://beltoforion.de/article.php?a=game_of_life

Game of Life



Source: https://experiments.withgoogle.com/conway-game-of-life
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The mesoscopic model



Adapted from: Rejniak, K. A., Wil.Int.Rev.: Systems Biology and Medicine, 2011;3(1), 115-125



Adapted from: Rejniak, K. A., Wil.Int.Rev.: Systems Biology and Medicine, 2011;3(1), 115-125
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<latexit sha1_base64="xrBlxxUb5qO/QAzlc9wY6Fnhh5w="></latexit><latexit sha1_base64="xrBlxxUb5qO/QAzlc9wY6Fnhh5w="></latexit><latexit sha1_base64="xrBlxxUb5qO/QAzlc9wY6Fnhh5w="></latexit><latexit sha1_base64="xrBlxxUb5qO/QAzlc9wY6Fnhh5w="></latexit>

X ⇠ B(Ai, Prep)
<latexit sha1_base64="chRkU4QqvntCrPv3RTHf4X+fj1Y=">AAACCHicbVDLSsNAFJ3UV62vqEs3g6VQQUoigi7rY+Gygn1AE8JketsOnWTCzEQoIT+gP6MrUXeu/QH/xqRmoa1nde495zJzjh9xprRlfRmlpeWV1bXyemVjc2t7x9zd6ygRSwptKriQPZ8o4CyEtmaaQy+SQAKfQ9efXOV69x6kYiK809MI3ICMQjZklOhs5Zm1HnYUC7AjIpBECxmSAJLLtH7hseOWl0iI0qOKZ1athjUDXiR2QaqoQMszP52BoHEAoaacKNW3rUi7CZGaUQ5pxYkVRIROyAj6Gc0fVW4yi5Pi2lBIrMeAZ/Nvb0ICpaaBn3kCosdqXsuX/2n9WA/P3YSFUawhpJkl04Yxx1rgvBU8YBKo5tOMECpZ9ktMx0QSqrPu8vj2fNhF0jlp2FbDvj2tNq+LIsroAB2iOrLRGWqiG9RCbUTRI3pGb+jdeDCejBfj9cdaMoqbffQHxsc3v/mZEg==</latexit><latexit sha1_base64="chRkU4QqvntCrPv3RTHf4X+fj1Y=">AAACCHicbVDLSsNAFJ3UV62vqEs3g6VQQUoigi7rY+Gygn1AE8JketsOnWTCzEQoIT+gP6MrUXeu/QH/xqRmoa1nde495zJzjh9xprRlfRmlpeWV1bXyemVjc2t7x9zd6ygRSwptKriQPZ8o4CyEtmaaQy+SQAKfQ9efXOV69x6kYiK809MI3ICMQjZklOhs5Zm1HnYUC7AjIpBECxmSAJLLtH7hseOWl0iI0qOKZ1athjUDXiR2QaqoQMszP52BoHEAoaacKNW3rUi7CZGaUQ5pxYkVRIROyAj6Gc0fVW4yi5Pi2lBIrMeAZ/Nvb0ICpaaBn3kCosdqXsuX/2n9WA/P3YSFUawhpJkl04Yxx1rgvBU8YBKo5tOMECpZ9ktMx0QSqrPu8vj2fNhF0jlp2FbDvj2tNq+LIsroAB2iOrLRGWqiG9RCbUTRI3pGb+jdeDCejBfj9cdaMoqbffQHxsc3v/mZEg==</latexit><latexit sha1_base64="chRkU4QqvntCrPv3RTHf4X+fj1Y=">AAACCHicbVDLSsNAFJ3UV62vqEs3g6VQQUoigi7rY+Gygn1AE8JketsOnWTCzEQoIT+gP6MrUXeu/QH/xqRmoa1nde495zJzjh9xprRlfRmlpeWV1bXyemVjc2t7x9zd6ygRSwptKriQPZ8o4CyEtmaaQy+SQAKfQ9efXOV69x6kYiK809MI3ICMQjZklOhs5Zm1HnYUC7AjIpBECxmSAJLLtH7hseOWl0iI0qOKZ1athjUDXiR2QaqoQMszP52BoHEAoaacKNW3rUi7CZGaUQ5pxYkVRIROyAj6Gc0fVW4yi5Pi2lBIrMeAZ/Nvb0ICpaaBn3kCosdqXsuX/2n9WA/P3YSFUawhpJkl04Yxx1rgvBU8YBKo5tOMECpZ9ktMx0QSqrPu8vj2fNhF0jlp2FbDvj2tNq+LIsroAB2iOrLRGWqiG9RCbUTRI3pGb+jdeDCejBfj9cdaMoqbffQHxsc3v/mZEg==</latexit><latexit sha1_base64="chRkU4QqvntCrPv3RTHf4X+fj1Y=">AAACCHicbVDLSsNAFJ3UV62vqEs3g6VQQUoigi7rY+Gygn1AE8JketsOnWTCzEQoIT+gP6MrUXeu/QH/xqRmoa1nde495zJzjh9xprRlfRmlpeWV1bXyemVjc2t7x9zd6ygRSwptKriQPZ8o4CyEtmaaQy+SQAKfQ9efXOV69x6kYiK809MI3ICMQjZklOhs5Zm1HnYUC7AjIpBECxmSAJLLtH7hseOWl0iI0qOKZ1athjUDXiR2QaqoQMszP52BoHEAoaacKNW3rUi7CZGaUQ5pxYkVRIROyAj6Gc0fVW4yi5Pi2lBIrMeAZ/Nvb0ICpaaBn3kCosdqXsuX/2n9WA/P3YSFUawhpJkl04Yxx1rgvBU8YBKo5tOMECpZ9ktMx0QSqrPu8vj2fNhF0jlp2FbDvj2tNq+LIsroAB2iOrLRGWqiG9RCbUTRI3pGb+jdeDCejBfj9cdaMoqbffQHxsc3v/mZEg==</latexit>

Cell division



Cell attempts division ⇠ Bernoulli(Pdiv)
<latexit sha1_base64="/UXkkxBD3m8AQxgdAo5OYF1XgSY="></latexit><latexit sha1_base64="/UXkkxBD3m8AQxgdAo5OYF1XgSY="></latexit><latexit sha1_base64="/UXkkxBD3m8AQxgdAo5OYF1XgSY="></latexit><latexit sha1_base64="/UXkkxBD3m8AQxgdAo5OYF1XgSY="></latexit>

N cells attempt division ⇠ Binomial(N,Pdiv)
<latexit sha1_base64="l1GV7Kj+SI1YWrrpXiL6KEpoHpQ="></latexit><latexit sha1_base64="l1GV7Kj+SI1YWrrpXiL6KEpoHpQ="></latexit><latexit sha1_base64="l1GV7Kj+SI1YWrrpXiL6KEpoHpQ="></latexit><latexit sha1_base64="l1GV7Kj+SI1YWrrpXiL6KEpoHpQ="></latexit>
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<latexit sha1_base64="XUG/uMEJl5EBalMnBw4Ef2gBAlI="></latexit><latexit sha1_base64="XUG/uMEJl5EBalMnBw4Ef2gBAlI="></latexit><latexit sha1_base64="XUG/uMEJl5EBalMnBw4Ef2gBAlI="></latexit><latexit sha1_base64="XUG/uMEJl5EBalMnBw4Ef2gBAlI="></latexit>

X ⇠ B(Ai, Pdeath)
<latexit sha1_base64="knkho6wCxCUKrJALrtZxXaS+mtk=">AAACDXicbVDLSsNAFJ3UV62vqks3g0WoIiURQZf1sXBZwT6gCWEyvW2HTjJhZiKUkG/Qn9GVqDs3/oB/46R2oa1ndeaeM9x7ThBzprRtf1mFhcWl5ZXiamltfWNzq7y901IikRSaVHAhOwFRwFkETc00h04sgYQBh3Ywusr19j1IxUR0p8cxeCEZRKzPKNFm5JePOthVLMSuiEESLWREQkgvs+qFz44bftoDoofZYcnAL1fsmj0BnifOlFTQFA2//On2BE1CiDTlRKmuY8faS4nUjHLISm6iICZ0RAbQNTTfrLx0kinDB30hsR4Cnrx/e1MSKjUOA+MJzXFqVsuH/2ndRPfPvZRFcaIhosZitH7CsRY4rwb3mASq+dgQQiUzV2I6JJJQbQrM4zuzYedJ66Tm2DXn9rRSv54WUUR7aB9VkYPOUB3doAZqIooe0TN6Q+/Wg/VkvVivP9aCNf2zi/7A+vgGCoWaIQ==</latexit><latexit sha1_base64="knkho6wCxCUKrJALrtZxXaS+mtk=">AAACDXicbVDLSsNAFJ3UV62vqks3g0WoIiURQZf1sXBZwT6gCWEyvW2HTjJhZiKUkG/Qn9GVqDs3/oB/46R2oa1ndeaeM9x7ThBzprRtf1mFhcWl5ZXiamltfWNzq7y901IikRSaVHAhOwFRwFkETc00h04sgYQBh3Ywusr19j1IxUR0p8cxeCEZRKzPKNFm5JePOthVLMSuiEESLWREQkgvs+qFz44bftoDoofZYcnAL1fsmj0BnifOlFTQFA2//On2BE1CiDTlRKmuY8faS4nUjHLISm6iICZ0RAbQNTTfrLx0kinDB30hsR4Cnrx/e1MSKjUOA+MJzXFqVsuH/2ndRPfPvZRFcaIhosZitH7CsRY4rwb3mASq+dgQQiUzV2I6JJJQbQrM4zuzYedJ66Tm2DXn9rRSv54WUUR7aB9VkYPOUB3doAZqIooe0TN6Q+/Wg/VkvVivP9aCNf2zi/7A+vgGCoWaIQ==</latexit><latexit sha1_base64="knkho6wCxCUKrJALrtZxXaS+mtk=">AAACDXicbVDLSsNAFJ3UV62vqks3g0WoIiURQZf1sXBZwT6gCWEyvW2HTjJhZiKUkG/Qn9GVqDs3/oB/46R2oa1ndeaeM9x7ThBzprRtf1mFhcWl5ZXiamltfWNzq7y901IikRSaVHAhOwFRwFkETc00h04sgYQBh3Ywusr19j1IxUR0p8cxeCEZRKzPKNFm5JePOthVLMSuiEESLWREQkgvs+qFz44bftoDoofZYcnAL1fsmj0BnifOlFTQFA2//On2BE1CiDTlRKmuY8faS4nUjHLISm6iICZ0RAbQNTTfrLx0kinDB30hsR4Cnrx/e1MSKjUOA+MJzXFqVsuH/2ndRPfPvZRFcaIhosZitH7CsRY4rwb3mASq+dgQQiUzV2I6JJJQbQrM4zuzYedJ66Tm2DXn9rRSv54WUUR7aB9VkYPOUB3doAZqIooe0TN6Q+/Wg/VkvVivP9aCNf2zi/7A+vgGCoWaIQ==</latexit><latexit sha1_base64="knkho6wCxCUKrJALrtZxXaS+mtk=">AAACDXicbVDLSsNAFJ3UV62vqks3g0WoIiURQZf1sXBZwT6gCWEyvW2HTjJhZiKUkG/Qn9GVqDs3/oB/46R2oa1ndeaeM9x7ThBzprRtf1mFhcWl5ZXiamltfWNzq7y901IikRSaVHAhOwFRwFkETc00h04sgYQBh3Ywusr19j1IxUR0p8cxeCEZRKzPKNFm5JePOthVLMSuiEESLWREQkgvs+qFz44bftoDoofZYcnAL1fsmj0BnifOlFTQFA2//On2BE1CiDTlRKmuY8faS4nUjHLISm6iICZ0RAbQNTTfrLx0kinDB30hsR4Cnrx/e1MSKjUOA+MJzXFqVsuH/2ndRPfPvZRFcaIhosZitH7CsRY4rwb3mASq+dgQQiUzV2I6JJJQbQrM4zuzYedJ66Tm2DXn9rRSv54WUUR7aB9VkYPOUB3doAZqIooe0TN6Q+/Wg/VkvVivP9aCNf2zi/7A+vgGCoWaIQ==</latexit>
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X ⇠ B(Ai, Pmig)
<latexit sha1_base64="3zRkFuKY1pMR3Odtc89jLy/nHh8=">AAACCXicbVDLSsNAFJ3UV62vqks3g0WpICURQZf1sXBZwT6gCWEyvW2HzmTCzEQoIV+gP6MrUXdu/QH/xqR2oa1nde495zJzThBxpo1tf1mFhcWl5ZXiamltfWNzq7y909IyVhSaVHKpOgHRwFkITcMMh06kgIiAQzsYXeV6+x6UZjK8M+MIPEEGIeszSky28suHHexqJrArI1DESBUSAcllWr3w2XHDTwQbpEelkl+u2DV7AjxPnCmpoCkafvnT7UkaCwgN5UTrrmNHxkuIMoxySEturCEidEQG0M1o/qr2kkmeFB/0pcJmCHgy//YmRGg9FkHmEcQM9ayWL//TurHpn3sJC6PYQEgzS6b1Y46NxHktuMcUUMPHGSFUseyXmA6JItRk5eXxndmw86R1UnPsmnN7WqlfT4sooj20j6rIQWeojm5QAzURRY/oGb2hd+vBerJerNcfa8Ga3uyiP7A+vgHybpkc</latexit><latexit sha1_base64="3zRkFuKY1pMR3Odtc89jLy/nHh8=">AAACCXicbVDLSsNAFJ3UV62vqks3g0WpICURQZf1sXBZwT6gCWEyvW2HzmTCzEQoIV+gP6MrUXdu/QH/xqR2oa1nde495zJzThBxpo1tf1mFhcWl5ZXiamltfWNzq7y909IyVhSaVHKpOgHRwFkITcMMh06kgIiAQzsYXeV6+x6UZjK8M+MIPEEGIeszSky28suHHexqJrArI1DESBUSAcllWr3w2XHDTwQbpEelkl+u2DV7AjxPnCmpoCkafvnT7UkaCwgN5UTrrmNHxkuIMoxySEturCEidEQG0M1o/qr2kkmeFB/0pcJmCHgy//YmRGg9FkHmEcQM9ayWL//TurHpn3sJC6PYQEgzS6b1Y46NxHktuMcUUMPHGSFUseyXmA6JItRk5eXxndmw86R1UnPsmnN7WqlfT4sooj20j6rIQWeojm5QAzURRY/oGb2hd+vBerJerNcfa8Ga3uyiP7A+vgHybpkc</latexit><latexit sha1_base64="3zRkFuKY1pMR3Odtc89jLy/nHh8=">AAACCXicbVDLSsNAFJ3UV62vqks3g0WpICURQZf1sXBZwT6gCWEyvW2HzmTCzEQoIV+gP6MrUXdu/QH/xqR2oa1nde495zJzThBxpo1tf1mFhcWl5ZXiamltfWNzq7y909IyVhSaVHKpOgHRwFkITcMMh06kgIiAQzsYXeV6+x6UZjK8M+MIPEEGIeszSky28suHHexqJrArI1DESBUSAcllWr3w2XHDTwQbpEelkl+u2DV7AjxPnCmpoCkafvnT7UkaCwgN5UTrrmNHxkuIMoxySEturCEidEQG0M1o/qr2kkmeFB/0pcJmCHgy//YmRGg9FkHmEcQM9ayWL//TurHpn3sJC6PYQEgzS6b1Y46NxHktuMcUUMPHGSFUseyXmA6JItRk5eXxndmw86R1UnPsmnN7WqlfT4sooj20j6rIQWeojm5QAzURRY/oGb2hd+vBerJerNcfa8Ga3uyiP7A+vgHybpkc</latexit><latexit sha1_base64="3zRkFuKY1pMR3Odtc89jLy/nHh8=">AAACCXicbVDLSsNAFJ3UV62vqks3g0WpICURQZf1sXBZwT6gCWEyvW2HzmTCzEQoIV+gP6MrUXdu/QH/xqR2oa1nde495zJzThBxpo1tf1mFhcWl5ZXiamltfWNzq7y909IyVhSaVHKpOgHRwFkITcMMh06kgIiAQzsYXeV6+x6UZjK8M+MIPEEGIeszSky28suHHexqJrArI1DESBUSAcllWr3w2XHDTwQbpEelkl+u2DV7AjxPnCmpoCkafvnT7UkaCwgN5UTrrmNHxkuIMoxySEturCEidEQG0M1o/qr2kkmeFB/0pcJmCHgy//YmRGg9FkHmEcQM9ayWL//TurHpn3sJC6PYQEgzS6b1Y46NxHktuMcUUMPHGSFUseyXmA6JItRk5eXxndmw86R1UnPsmnN7WqlfT4sooj20j6rIQWeojm5QAzURRY/oGb2hd+vBerJerNcfa8Ga3uyiP7A+vgHybpkc</latexit>
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<latexit sha1_base64="1N4l5BrIzeC6glIJQb2HGrnNl7w="></latexit><latexit sha1_base64="1N4l5BrIzeC6glIJQb2HGrnNl7w="></latexit><latexit sha1_base64="1N4l5BrIzeC6glIJQb2HGrnNl7w="></latexit><latexit sha1_base64="1N4l5BrIzeC6glIJQb2HGrnNl7w="></latexit>
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<latexit sha1_base64="R7HmRac1ukBeRQ4Hi6g3y4hRmx0=">AAACAHicbVDLSsNAFJ34rPUVdSnCYBFclaQIuiy6cVnBPqAJZTK9aYdOknFmIpSQjf6MrkTd+Q3+gH/jpGahrWd17j3nwj0nEJwp7Thf1tLyyuraemWjurm1vbNr7+13VJJKCm2a8ET2AqKAsxjammkOPSGBRAGHbjC5KvTuPUjFkvhWTwX4ERnFLGSUaLMa2Ect7AmZCJ1gL5SEZm6eeepO6qyR59WBXXPqzgx4kbglqaESrYH96Q0TmkYQa8qJUn3XEdrPiNSMcsirXqpAEDohI+gbGpMIlJ/NYuT4JEwk1mPAs/m3NyORUtMoMJ6I6LGa14rlf1o/1eGFn7FYpBpiaixGC1OOTdyiDTxkEqjmU0MIlcx8iemYmB606ayI786HXSSdRt116u7NWa15WRZRQYfoGJ0iF52jJrpGLdRGFD2iZ/SG3q0H68l6sV5/rEtWeXOA/sD6+Aa0C5Zl</latexit><latexit sha1_base64="R7HmRac1ukBeRQ4Hi6g3y4hRmx0=">AAACAHicbVDLSsNAFJ34rPUVdSnCYBFclaQIuiy6cVnBPqAJZTK9aYdOknFmIpSQjf6MrkTd+Q3+gH/jpGahrWd17j3nwj0nEJwp7Thf1tLyyuraemWjurm1vbNr7+13VJJKCm2a8ET2AqKAsxjammkOPSGBRAGHbjC5KvTuPUjFkvhWTwX4ERnFLGSUaLMa2Ect7AmZCJ1gL5SEZm6eeepO6qyR59WBXXPqzgx4kbglqaESrYH96Q0TmkYQa8qJUn3XEdrPiNSMcsirXqpAEDohI+gbGpMIlJ/NYuT4JEwk1mPAs/m3NyORUtMoMJ6I6LGa14rlf1o/1eGFn7FYpBpiaixGC1OOTdyiDTxkEqjmU0MIlcx8iemYmB606ayI786HXSSdRt116u7NWa15WRZRQYfoGJ0iF52jJrpGLdRGFD2iZ/SG3q0H68l6sV5/rEtWeXOA/sD6+Aa0C5Zl</latexit><latexit sha1_base64="R7HmRac1ukBeRQ4Hi6g3y4hRmx0=">AAACAHicbVDLSsNAFJ34rPUVdSnCYBFclaQIuiy6cVnBPqAJZTK9aYdOknFmIpSQjf6MrkTd+Q3+gH/jpGahrWd17j3nwj0nEJwp7Thf1tLyyuraemWjurm1vbNr7+13VJJKCm2a8ET2AqKAsxjammkOPSGBRAGHbjC5KvTuPUjFkvhWTwX4ERnFLGSUaLMa2Ect7AmZCJ1gL5SEZm6eeepO6qyR59WBXXPqzgx4kbglqaESrYH96Q0TmkYQa8qJUn3XEdrPiNSMcsirXqpAEDohI+gbGpMIlJ/NYuT4JEwk1mPAs/m3NyORUtMoMJ6I6LGa14rlf1o/1eGFn7FYpBpiaixGC1OOTdyiDTxkEqjmU0MIlcx8iemYmB606ayI786HXSSdRt116u7NWa15WRZRQYfoGJ0iF52jJrpGLdRGFD2iZ/SG3q0H68l6sV5/rEtWeXOA/sD6+Aa0C5Zl</latexit><latexit sha1_base64="R7HmRac1ukBeRQ4Hi6g3y4hRmx0=">AAACAHicbVDLSsNAFJ34rPUVdSnCYBFclaQIuiy6cVnBPqAJZTK9aYdOknFmIpSQjf6MrkTd+Q3+gH/jpGahrWd17j3nwj0nEJwp7Thf1tLyyuraemWjurm1vbNr7+13VJJKCm2a8ET2AqKAsxjammkOPSGBRAGHbjC5KvTuPUjFkvhWTwX4ERnFLGSUaLMa2Ect7AmZCJ1gL5SEZm6eeepO6qyR59WBXXPqzgx4kbglqaESrYH96Q0TmkYQa8qJUn3XEdrPiNSMcsirXqpAEDohI+gbGpMIlJ/NYuT4JEwk1mPAs/m3NyORUtMoMJ6I6LGa14rlf1o/1eGFn7FYpBpiaixGC1OOTdyiDTxkEqjmU0MIlcx8iemYmB606ayI786HXSSdRt116u7NWa15WRZRQYfoGJ0iF52jJrpGLdRGFD2iZ/SG3q0H68l6sV5/rEtWeXOA/sD6+Aa0C5Zl</latexit>

P / 1
<latexit sha1_base64="thQttg5b6yPJcj4NOtFsXEp3PO4=">AAAB7XicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFewPdIaSSW/b0MwkJBmhlD6GrkTd+TK+gG9jps5CW8/qyz0ncM+NleDG+v6XV1pb39jcKm9Xdnb39g+qh0dtIzPNsMWkkLobU4OCp9iy3ArsKo00iQV24slt7nceURsu0wc7VRgldJTyIWfUulHYJKHSUllJgkq/WvPr/kJkFYICalCo2a9+hgPJsgRTywQ1phf4ykYzqi1nAueVMDOoKJvQEfYcpjRBE80WO8/J2VBqYsdIFu/f2RlNjJkmscsk1I7NspcP//N6mR1eRzOeqsxiylzEecNMENcur04GXCOzYuqAMs3dloSNqabMugPl9YPlsqvQvqgHfj24v6w1bopDlOEETuEcAriCBtxBE1rAQMEzvMG7J70n78V7/YmWvOLPMfyR9/ENflaOUg==</latexit><latexit sha1_base64="thQttg5b6yPJcj4NOtFsXEp3PO4=">AAAB7XicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFewPdIaSSW/b0MwkJBmhlD6GrkTd+TK+gG9jps5CW8/qyz0ncM+NleDG+v6XV1pb39jcKm9Xdnb39g+qh0dtIzPNsMWkkLobU4OCp9iy3ArsKo00iQV24slt7nceURsu0wc7VRgldJTyIWfUulHYJKHSUllJgkq/WvPr/kJkFYICalCo2a9+hgPJsgRTywQ1phf4ykYzqi1nAueVMDOoKJvQEfYcpjRBE80WO8/J2VBqYsdIFu/f2RlNjJkmscsk1I7NspcP//N6mR1eRzOeqsxiylzEecNMENcur04GXCOzYuqAMs3dloSNqabMugPl9YPlsqvQvqgHfj24v6w1bopDlOEETuEcAriCBtxBE1rAQMEzvMG7J70n78V7/YmWvOLPMfyR9/ENflaOUg==</latexit><latexit sha1_base64="thQttg5b6yPJcj4NOtFsXEp3PO4=">AAAB7XicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFewPdIaSSW/b0MwkJBmhlD6GrkTd+TK+gG9jps5CW8/qyz0ncM+NleDG+v6XV1pb39jcKm9Xdnb39g+qh0dtIzPNsMWkkLobU4OCp9iy3ArsKo00iQV24slt7nceURsu0wc7VRgldJTyIWfUulHYJKHSUllJgkq/WvPr/kJkFYICalCo2a9+hgPJsgRTywQ1phf4ykYzqi1nAueVMDOoKJvQEfYcpjRBE80WO8/J2VBqYsdIFu/f2RlNjJkmscsk1I7NspcP//N6mR1eRzOeqsxiylzEecNMENcur04GXCOzYuqAMs3dloSNqabMugPl9YPlsqvQvqgHfj24v6w1bopDlOEETuEcAriCBtxBE1rAQMEzvMG7J70n78V7/YmWvOLPMfyR9/ENflaOUg==</latexit><latexit sha1_base64="thQttg5b6yPJcj4NOtFsXEp3PO4=">AAAB7XicbZDNSgMxFIXv1L9a/6ou3QSL4KrMiKDLohuXFewPdIaSSW/b0MwkJBmhlD6GrkTd+TK+gG9jps5CW8/qyz0ncM+NleDG+v6XV1pb39jcKm9Xdnb39g+qh0dtIzPNsMWkkLobU4OCp9iy3ArsKo00iQV24slt7nceURsu0wc7VRgldJTyIWfUulHYJKHSUllJgkq/WvPr/kJkFYICalCo2a9+hgPJsgRTywQ1phf4ykYzqi1nAueVMDOoKJvQEfYcpjRBE80WO8/J2VBqYsdIFu/f2RlNjJkmscsk1I7NspcP//N6mR1eRzOeqsxiylzEecNMENcur04GXCOzYuqAMs3dloSNqabMugPl9YPlsqvQvqgHfj24v6w1bopDlOEETuEcAriCBtxBE1rAQMEzvMG7J70n78V7/YmWvOLPMfyR9/ENflaOUg==</latexit>

P / 1p
3

<latexit sha1_base64="KKBk6JypzA9li9dcIlhZJP/hDZM=">AAACAHicbVDLSsNAFJ34rPUVdSnCYBFclUQFXRbduKxgH9CEMplO2qGTTJy5EUrIRn9GV6Lu/AZ/wL9xUrPQ1rM6955z4Z4TJIJrcJwva2FxaXlltbJWXd/Y3Nq2d3bbWqaKshaVQqpuQDQTPGYt4CBYN1GMRIFgnWB8Veide6Y0l/EtTBLmR2QY85BTAmbVtw+a2EuUTEBiL1SEZm6eefpOQXaa59W+XXPqzhR4nrglqaESzb796Q0kTSMWAxVE657rJOBnRAGnguVVL9UsIXRMhqxnaEwipv1sGiPHR6FUGEYMT+ff3oxEWk+iwHgiAiM9qxXL/7ReCuGFn/E4SYHF1FiMFqYCm7hFG3jAFaMgJoYQqrj5EtMRMT2A6ayI786GnSftk7rr1N2bs1rjsiyigvbRITpGLjpHDXSNmqiFKHpEz+gNvVsP1pP1Yr3+WBes8mYP/YH18Q21jJZm</latexit><latexit sha1_base64="KKBk6JypzA9li9dcIlhZJP/hDZM=">AAACAHicbVDLSsNAFJ34rPUVdSnCYBFclUQFXRbduKxgH9CEMplO2qGTTJy5EUrIRn9GV6Lu/AZ/wL9xUrPQ1rM6955z4Z4TJIJrcJwva2FxaXlltbJWXd/Y3Nq2d3bbWqaKshaVQqpuQDQTPGYt4CBYN1GMRIFgnWB8Veide6Y0l/EtTBLmR2QY85BTAmbVtw+a2EuUTEBiL1SEZm6eefpOQXaa59W+XXPqzhR4nrglqaESzb796Q0kTSMWAxVE657rJOBnRAGnguVVL9UsIXRMhqxnaEwipv1sGiPHR6FUGEYMT+ff3oxEWk+iwHgiAiM9qxXL/7ReCuGFn/E4SYHF1FiMFqYCm7hFG3jAFaMgJoYQqrj5EtMRMT2A6ayI786GnSftk7rr1N2bs1rjsiyigvbRITpGLjpHDXSNmqiFKHpEz+gNvVsP1pP1Yr3+WBes8mYP/YH18Q21jJZm</latexit><latexit sha1_base64="KKBk6JypzA9li9dcIlhZJP/hDZM=">AAACAHicbVDLSsNAFJ34rPUVdSnCYBFclUQFXRbduKxgH9CEMplO2qGTTJy5EUrIRn9GV6Lu/AZ/wL9xUrPQ1rM6955z4Z4TJIJrcJwva2FxaXlltbJWXd/Y3Nq2d3bbWqaKshaVQqpuQDQTPGYt4CBYN1GMRIFgnWB8Veide6Y0l/EtTBLmR2QY85BTAmbVtw+a2EuUTEBiL1SEZm6eefpOQXaa59W+XXPqzhR4nrglqaESzb796Q0kTSMWAxVE657rJOBnRAGnguVVL9UsIXRMhqxnaEwipv1sGiPHR6FUGEYMT+ff3oxEWk+iwHgiAiM9qxXL/7ReCuGFn/E4SYHF1FiMFqYCm7hFG3jAFaMgJoYQqrj5EtMRMT2A6ayI786GnSftk7rr1N2bs1rjsiyigvbRITpGLjpHDXSNmqiFKHpEz+gNvVsP1pP1Yr3+WBes8mYP/YH18Q21jJZm</latexit><latexit sha1_base64="KKBk6JypzA9li9dcIlhZJP/hDZM=">AAACAHicbVDLSsNAFJ34rPUVdSnCYBFclUQFXRbduKxgH9CEMplO2qGTTJy5EUrIRn9GV6Lu/AZ/wL9xUrPQ1rM6955z4Z4TJIJrcJwva2FxaXlltbJWXd/Y3Nq2d3bbWqaKshaVQqpuQDQTPGYt4CBYN1GMRIFgnWB8Veide6Y0l/EtTBLmR2QY85BTAmbVtw+a2EuUTEBiL1SEZm6eefpOQXaa59W+XXPqzhR4nrglqaESzb796Q0kTSMWAxVE657rJOBnRAGnguVVL9UsIXRMhqxnaEwipv1sGiPHR6FUGEYMT+ff3oxEWk+iwHgiAiM9qxXL/7ReCuGFn/E4SYHF1FiMFqYCm7hFG3jAFaMgJoYQqrj5EtMRMT2A6ayI786GnSftk7rr1N2bs1rjsiyigvbRITpGLjpHDXSNmqiFKHpEz+gNvVsP1pP1Yr3+WBes8mYP/YH18Q21jJZm</latexit>
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Mutation

Phenotypic transition

Pmut =
�t

⌧mut

✓
Ai

Nmax

◆

<latexit sha1_base64="mrLQSWH4LEjhsSZzlgX0mKjtf4I="></latexit><latexit sha1_base64="mrLQSWH4LEjhsSZzlgX0mKjtf4I="></latexit><latexit sha1_base64="mrLQSWH4LEjhsSZzlgX0mKjtf4I="></latexit><latexit sha1_base64="mrLQSWH4LEjhsSZzlgX0mKjtf4I="></latexit>

X ⇠ Be(Pmut)
<latexit sha1_base64="zX/lupv5xux3xAwQ2YeLvHFcHAw=">AAACCXicbVDLTgIxFO3gC/E16tJNI9HghswYE10SdeESE3kkQEinXKChnU7aOyZkwhfoz+jKqDu3/oB/4wyyUPCszr3n3LTnBJEUFj3vy8ktLa+sruXXCxubW9s77u5e3erYcKhxLbVpBsyCFCHUUKCEZmSAqUBCIxhdZXrjHowVOrzDcQQdxQah6AvOMF113eMmbVuhaFtHYBhqEzIFySVMStVuomKcnBQydN2iV/amoIvEn5EimaHadT/bPc1jBSFyyaxt+V6EnYQZFFzCpNCOLUSMj9gAWinNXrWdZJpnQo/62lAcAp3Ov70JU9aOVZB6FMOhndey5X9aK8b+RScRYRQjhDy1pFo/lhQ1zWqhPWGAoxynhHEj0l9SPmSGcUzLy+L782EXSf207Htl//asWLmeFZEnB+SQlIhPzkmF3JAqqRFOHskzeSPvzoPz5Lw4rz/WnDO72Sd/4Hx8Aw+mmIM=</latexit><latexit sha1_base64="zX/lupv5xux3xAwQ2YeLvHFcHAw=">AAACCXicbVDLTgIxFO3gC/E16tJNI9HghswYE10SdeESE3kkQEinXKChnU7aOyZkwhfoz+jKqDu3/oB/4wyyUPCszr3n3LTnBJEUFj3vy8ktLa+sruXXCxubW9s77u5e3erYcKhxLbVpBsyCFCHUUKCEZmSAqUBCIxhdZXrjHowVOrzDcQQdxQah6AvOMF113eMmbVuhaFtHYBhqEzIFySVMStVuomKcnBQydN2iV/amoIvEn5EimaHadT/bPc1jBSFyyaxt+V6EnYQZFFzCpNCOLUSMj9gAWinNXrWdZJpnQo/62lAcAp3Ov70JU9aOVZB6FMOhndey5X9aK8b+RScRYRQjhDy1pFo/lhQ1zWqhPWGAoxynhHEj0l9SPmSGcUzLy+L782EXSf207Htl//asWLmeFZEnB+SQlIhPzkmF3JAqqRFOHskzeSPvzoPz5Lw4rz/WnDO72Sd/4Hx8Aw+mmIM=</latexit><latexit sha1_base64="zX/lupv5xux3xAwQ2YeLvHFcHAw=">AAACCXicbVDLTgIxFO3gC/E16tJNI9HghswYE10SdeESE3kkQEinXKChnU7aOyZkwhfoz+jKqDu3/oB/4wyyUPCszr3n3LTnBJEUFj3vy8ktLa+sruXXCxubW9s77u5e3erYcKhxLbVpBsyCFCHUUKCEZmSAqUBCIxhdZXrjHowVOrzDcQQdxQah6AvOMF113eMmbVuhaFtHYBhqEzIFySVMStVuomKcnBQydN2iV/amoIvEn5EimaHadT/bPc1jBSFyyaxt+V6EnYQZFFzCpNCOLUSMj9gAWinNXrWdZJpnQo/62lAcAp3Ov70JU9aOVZB6FMOhndey5X9aK8b+RScRYRQjhDy1pFo/lhQ1zWqhPWGAoxynhHEj0l9SPmSGcUzLy+L782EXSf207Htl//asWLmeFZEnB+SQlIhPzkmF3JAqqRFOHskzeSPvzoPz5Lw4rz/WnDO72Sd/4Hx8Aw+mmIM=</latexit><latexit sha1_base64="zX/lupv5xux3xAwQ2YeLvHFcHAw=">AAACCXicbVDLTgIxFO3gC/E16tJNI9HghswYE10SdeESE3kkQEinXKChnU7aOyZkwhfoz+jKqDu3/oB/4wyyUPCszr3n3LTnBJEUFj3vy8ktLa+sruXXCxubW9s77u5e3erYcKhxLbVpBsyCFCHUUKCEZmSAqUBCIxhdZXrjHowVOrzDcQQdxQah6AvOMF113eMmbVuhaFtHYBhqEzIFySVMStVuomKcnBQydN2iV/amoIvEn5EimaHadT/bPc1jBSFyyaxt+V6EnYQZFFzCpNCOLUSMj9gAWinNXrWdZJpnQo/62lAcAp3Ov70JU9aOVZB6FMOhndey5X9aK8b+RScRYRQjhDy1pFo/lhQ1zWqhPWGAoxynhHEj0l9SPmSGcUzLy+L782EXSf207Htl//asWLmeFZEnB+SQlIhPzkmF3JAqqRFOHskzeSPvzoPz5Lw4rz/WnDO72Sd/4Hx8Aw+mmIM=</latexit>



Adapted from: Gaskell H, Sharma P, Colley HE, Murdoch C, Williams DP, Webb SD. Characterization of a functional C3A liver spheroid model. Toxicology research. 2016 Jul 1;5(4):1053-65.



Incurable
Fast progression
Becomes resistant
Reduced survival

GLIOBLASTOMA:

The most aggressive 

gliomas





Sottoriva, A. et al. (2013) Intratumor heterogeneity in human glioblastoma reflects cancer evolutionary 
dynamics. Proceedings of the National Academy of Sciences 110(10), 4009– 4014.



Brennan, C. W. et al. (2013) The somatic genomic landscape of glioblastoma. Cell 155(2), 462–477. 



Brennan, C. W. et al. (2013) The somatic genomic landscape of glioblastoma. Cell 155(2), 462–477. 
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RTK/PI3K/RAS
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Biomarker discovery





Cell activity



Centroid



Hotspot



Hotspot

Centroid



HOC

distance from metabolic HOtspot to tumor Centroid 











NHOC

NHOC outcompetes previous biomarkers

NHOC carries independent information

NHOC carries strong prognostic value





Therapy optimization



GLIOMAS:

The most frequent 

primary brain tumor





6 weeks RT+TMZ daily

6 cycles of: 
1 week TMZ ON-
3 weeks TMZ OFF
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Protracted 
therapy 
schemes

Survival
Resistance

Toxicity





Transient drug-tolerant state

TMZ-sensitive TMZ-resistant

PERSISTER



PNs
P

MESs

PNq MESq

TMZ TMZ



�MESsti,j,k ⇠ B
�
MESsti,j,k, Pdiv

�
<latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit><latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit><latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit><latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit>

�PNsti,j,k ⇠ B
�
PNsti,j,k, Pdiv

�
<latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit><latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit><latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit><latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit>

Pdiv =
�t

⌧div

 
1�

N t
i,j,k

K

!

<latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit><latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit><latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit><latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit>

�PNqti,j,k ⇠ B
�
PNsti,j,k, Psq

�
<latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit><latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit><latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit><latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit>

�PNsti,j,k ⇠ B
�
PNqti,j,k, Pqs

�
<latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit><latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit><latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit><latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit>

�MESsti,j,k ⇠ B
�
MESqti,j,k, Pqs

�
<latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit><latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit><latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit><latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit>

�MESqti,j,k ⇠ B
�
MESsti,j,k, Psq

�
<latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit><latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit><latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit><latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit>

Psq = �tµsq
<latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit><latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit><latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit><latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit>

Pqs = �tµqs
<latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit><latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit><latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit><latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit>

�Pt
i,j,k ⇠ B

�
PNsti,j,k, Psp

�
<latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit><latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit><latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit><latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit>

�PNsti,j,k ⇠ B
�
Pt
i,j,k, Pps

�
<latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit><latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit><latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit><latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit>

�MESsti,j,k ⇠ B
�
Pt
i,j,k, Ppm

�
<latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit><latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit><latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit><latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit>

�MESsti,j,k ⇠ B
�
PNsti,j,k, Psm

�
<latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit><latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit><latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit><latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit>

Psp = �tµspETMZ
<latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit><latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit><latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit><latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit>

Pps = �tµps
<latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit><latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit><latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit><latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit>

Ppm = �tµpmETMZ
<latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit><latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit><latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit><latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit>

Psm = �tµsm, if
N t

i,j,k

K
> 0.7

<latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit><latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit><latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit><latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit>



�MESsti,j,k ⇠ B
�
MESsti,j,k, Pdiv

�
<latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit><latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit><latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit><latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit>

�PNsti,j,k ⇠ B
�
PNsti,j,k, Pdiv

�
<latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit><latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit><latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit><latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit>

Pdiv =
�t

⌧div

 
1�

N t
i,j,k

K

!

<latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit><latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit><latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit><latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit>

�PNqti,j,k ⇠ B
�
PNsti,j,k, Psq

�
<latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit><latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit><latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit><latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit>

�PNsti,j,k ⇠ B
�
PNqti,j,k, Pqs

�
<latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit><latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit><latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit><latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit>

�MESsti,j,k ⇠ B
�
MESqti,j,k, Pqs

�
<latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit><latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit><latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit><latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit>

�MESqti,j,k ⇠ B
�
MESsti,j,k, Psq

�
<latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit><latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit><latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit><latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit>

Psq = �tµsq
<latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit><latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit><latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit><latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit>

Pqs = �tµqs
<latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit><latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit><latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit><latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit>

�Pt
i,j,k ⇠ B

�
PNsti,j,k, Psp

�
<latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit><latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit><latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit><latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit>

�PNsti,j,k ⇠ B
�
Pt
i,j,k, Pps

�
<latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit><latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit><latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit><latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit>

�MESsti,j,k ⇠ B
�
Pt
i,j,k, Ppm

�
<latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit><latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit><latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit><latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit>

�MESsti,j,k ⇠ B
�
PNsti,j,k, Psm

�
<latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit><latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit><latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit><latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit>

Psp = �tµspETMZ
<latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit><latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit><latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit><latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit>

Pps = �tµps
<latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit><latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit><latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit><latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit>

Ppm = �tµpmETMZ
<latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit><latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit><latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit><latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit>

Psm = �tµsm, if
N t

i,j,k

K
> 0.7

<latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit><latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit><latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit><latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit>

Cell division



�MESsti,j,k ⇠ B
�
MESsti,j,k, Pdiv

�
<latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit><latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit><latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit><latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit>

�PNsti,j,k ⇠ B
�
PNsti,j,k, Pdiv

�
<latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit><latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit><latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit><latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit>

Pdiv =
�t

⌧div

 
1�

N t
i,j,k

K

!

<latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit><latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit><latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit><latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit>

�PNqti,j,k ⇠ B
�
PNsti,j,k, Psq

�
<latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit><latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit><latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit><latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit>

�PNsti,j,k ⇠ B
�
PNqti,j,k, Pqs

�
<latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit><latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit><latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit><latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit>

�MESsti,j,k ⇠ B
�
MESqti,j,k, Pqs

�
<latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit><latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit><latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit><latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit>

�MESqti,j,k ⇠ B
�
MESsti,j,k, Psq

�
<latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit><latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit><latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit><latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit>

Psq = �tµsq
<latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit><latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit><latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit><latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit>

Pqs = �tµqs
<latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit><latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit><latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit><latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit>

�Pt
i,j,k ⇠ B

�
PNsti,j,k, Psp

�
<latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit><latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit><latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit><latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit>

�PNsti,j,k ⇠ B
�
Pt
i,j,k, Pps

�
<latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit><latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit><latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit><latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit>

�MESsti,j,k ⇠ B
�
Pt
i,j,k, Ppm

�
<latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit><latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit><latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit><latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit>

�MESsti,j,k ⇠ B
�
PNsti,j,k, Psm

�
<latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit><latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit><latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit><latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit>

Psp = �tµspETMZ
<latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit><latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit><latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit><latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit>

Pps = �tµps
<latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit><latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit><latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit><latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit>

Ppm = �tµpmETMZ
<latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit><latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit><latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit><latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit>

Psm = �tµsm, if
N t

i,j,k

K
> 0.7

<latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit><latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit><latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit><latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit>

Proliferative-quiescent transitions



�MESsti,j,k ⇠ B
�
MESsti,j,k, Pdiv

�
<latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit><latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit><latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit><latexit sha1_base64="NiNuZbgsAhzDS4I01gNyjFz7k5Q="></latexit>

�PNsti,j,k ⇠ B
�
PNsti,j,k, Pdiv

�
<latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit><latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit><latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit><latexit sha1_base64="Ca25CwBoZDPKJHqHF8GHUYn9dx4="></latexit>

Pdiv =
�t

⌧div

 
1�

N t
i,j,k

K

!

<latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit><latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit><latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit><latexit sha1_base64="QZOG7SZo1OirdezzNTjTW94+INs="></latexit>

�PNqti,j,k ⇠ B
�
PNsti,j,k, Psq

�
<latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit><latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit><latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit><latexit sha1_base64="IA0mbzNYaptbhTA6jCGwSmZTzc0="></latexit>

�PNsti,j,k ⇠ B
�
PNqti,j,k, Pqs

�
<latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit><latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit><latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit><latexit sha1_base64="k7HNsXqy5IGjPx1ERpKq72GhOnU="></latexit>

�MESsti,j,k ⇠ B
�
MESqti,j,k, Pqs

�
<latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit><latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit><latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit><latexit sha1_base64="5ccnf809xy4+dUFUIB52fX26ugA="></latexit>

�MESqti,j,k ⇠ B
�
MESsti,j,k, Psq

�
<latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit><latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit><latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit><latexit sha1_base64="/7YQhH7Lxr05PvRqtp4kHX9YlnY="></latexit>

Psq = �tµsq
<latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit><latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit><latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit><latexit sha1_base64="iIkhHkNPZ6fLo7iy7+WEOlCYT7k=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrncTcj+klbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMuvno8=</latexit>

Pqs = �tµqs
<latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit><latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit><latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit><latexit sha1_base64="2WA8ReGzT7Y34HzKnDCNG23WCeY=">AAACFHicbZC7SgNBGIVnvcZ4i9ppMxgEq7ArojZCQAvLCOYCSQizkz/JkNmddeZfISwBn8JHsNUHsBNbe2tfxMm6hUn8q2/OOXM7fiSFQdf9chYWl5ZXVnNr+fWNza3tws5uzahYc6hyJZVu+MyAFCFUUaCERqSBBb6Euj+8mvj1B9BGqPAORxG0A9YPRU9whlbqFPYrneTejOklbV2DREaRtoI41TqFolty06Hz4GVQJNlUOoXvVlfxOIAQuWTGND03wnbCNAouYZxvxQYixoesD02LIQvAtJP0D2N61FOa4gBouv6bTVhgzCjwbSZgODCz3kT8z2vG2LtoJyKMYoSQ24j1erGkqOikCtoVGjjKkQXGtbCvpHzANONoC5u6ZXI2KiXNOG9b8WY7mIfaScmzfHtaLJ9l/eTIATkkx8Qj56RMbkiFVAknj+SZvJBX58l5c96dj9/ogpPt2SNT43z+AMurno8=</latexit>

�Pt
i,j,k ⇠ B

�
PNsti,j,k, Psp

�
<latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit><latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit><latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit><latexit sha1_base64="fqzrMQ1373BlPpsDDFLGDfWUpgQ="></latexit>

�PNsti,j,k ⇠ B
�
Pt
i,j,k, Pps

�
<latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit><latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit><latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit><latexit sha1_base64="zacOy16KEKtJQPD+Nxa1s1NSJFQ="></latexit>

�MESsti,j,k ⇠ B
�
Pt
i,j,k, Ppm

�
<latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit><latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit><latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit><latexit sha1_base64="U8VnFXrQoLq5GkCLdIWCxNmzC3s="></latexit>

�MESsti,j,k ⇠ B
�
PNsti,j,k, Psm

�
<latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit><latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit><latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit><latexit sha1_base64="ZW37y7h2Qli+DPN2m5+R4eLl0uw="></latexit>

Psp = �tµspETMZ
<latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit><latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit><latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit><latexit sha1_base64="x6LZFox2MKBrVEy6nS7SYtZuDyY=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8ptWtA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T39gpcs=</latexit>
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<latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit><latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit><latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit><latexit sha1_base64="/3krxlcc6RthSycAwjRtQ4QYZxk=">AAACFXicbZC7SgNBGIVnvcZ4W7VMMxgEq7ArojZCQAvLCOYC2RBmJ3+SIbM7y8y/QlhS+BQ+gq0+gJ3YWlv7Ik4uhUn8q2/OOXM7YSKFQc/7dlZW19Y3NnNb+e2d3b199+CwZlSqOVS5kko3QmZAihiqKFBCI9HAolBCPRzcjP36I2gjVPyAwwRaEevFois4Qyu13UKlnSVmRK9pcAsSGUUaROlUa7tFr+RNhi6DP4MimU2l7f4EHcXTCGLkkhnT9L0EWxnTKLiEUT5IDSSMD1gPmhZjFoFpZZNPjOhJV2mKfaCT9d9sxiJjhlFoMxHDvln0xuJ/XjPF7lUrE3GSIsTcRqzXTSVFRcdd0I7QwFEOLTCuhX0l5X2mGUfb2Nwt47NRKWlGeduKv9jBMtTOSr7l+/Ni+WLWT44UyDE5JT65JGVyRyqkSjh5Ii/klbw5z8678+F8TqMrzmzPEZkb5+sXKdeetw==</latexit>

Ppm = �tµpmETMZ
<latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit><latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit><latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit><latexit sha1_base64="oq3RzGS2vOIFVs+ir5r8i5olvAM=">AAACJXicbVDLSgMxFM34rPVVdekmWARBkBkRdSMIKrgRKrQqdsqQibc2mEyG5I5QhvkIv8JPcKsf4E4EVy78ETO1C19ndXLOyc3NiVMpLPr+mzcyOjY+MVmZqk7PzM7N1xYWz6zODIcW11Kbi5hZkCKBFgqUcJEaYCqWcB7fHJT++S0YK3TSxH4KHcWuE9EVnKGTotp6I8pTVdA9Gh6CREaRhir70kLFsGdUfhTlzZPLoohqdX/DH4D+JcGQ1MkQjaj2EV5pnilIkEtmbTvwU+zkzKDgEopqmFlIGb9h19B2NGEKbCcffKqgq11tKPaADs7fszlT1vZV7DLlhva3V4r/ee0Mu7udXCRphpBwF3FeN5MUNS27oVfCAEfZd4RxI9yWlPeYYRxdgz9eKWej1tIWVddK8LuDv+RscyNw/HSrvr897KdClskKWSMB2SH75Jg0SItwckceyCN58u69Z+/Fe/2KjnjDO0vkB7z3T2sOpb8=</latexit>
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<latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit><latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit><latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit><latexit sha1_base64="wbU0pyt5UpGnME+wxSHcdOcWkXE="></latexit>

TMZ-dependent transitions
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Limit tumor volume: 
20 mm3

Treatment starts 7 days 
after initial inoculum
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Long-spacings reduce expression of TMZ-resistance markers



Long-spacings reduce expression of MES markers





Long-spacings reduce hematologic toxicity



Longer spacings increase survival

Longer spacings reduce toxicity

Longer spacings delay resistance



Longer spacings increase survival

Longer spacings reduce toxicity

Longer spacings delay resistance

IN MICE
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Fast-growing tumors



Slow-growing tumors



Slow-growing tumors



Slow-growing tumors



Longer spacings increase survival



Longer spacings increase survival

In Virtual Clinical Trial
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