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Initialize

Halve copy number
(add noise if required)
Halve volume
Partition other molecules

Double copy number
(add noise if required)

Initialize

For each reaction k determine
its occurrance probability per
unit time, a k

Adjust volume 
and rate constansts
if necessary

Adjust number of
molecules to reflect
occurance of reaction
m after time t

Gillespie Algorithm

The time till the next reaction
is a random number distributed 
as follows:

where a  =    a

0 0

k

Each reaction k has a

picked
k 0

Pick the reaction, m, which
will occur after a time t

probability a   /a    to be

Set cell division time T
and gene duplication time tD

0 Σ
k

P(t)=(1/a  )exp[−a  t]

D. T. Gillespie (1976) J. Comput. Phys. 22, p.403
D. T. Gillespie (1977) J. Phys. Chem. 81, p.2340

rithm for time (T−t   )
Run Gillespie algo−

Run Gillespie algo−
rithm for time t D

D
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V"kl]=a;VKm;mqZgcfR?§
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T;cuTqU=V]«VKX[µyc[bh# � ���y�"§�¸oU=VYa;Z\j_U�TqWucfmnT�]`V©X[µyv&c_R�TqZ\R�p=VKm�Tqc�Wuci{_V~TqcihoX[a¯r=mÒe\X_aqjfV&a�{iX[e\p=V©m
c[b(� Xfm Ä Z\m)ZgR^v&aqV©X_mqVKr Ì TqU=VmqV&R^mqZ¡T;Zg{�ZgT¾xuµ_V&VK]^m¹ZgR^v&aqV©X_mqZgR^j^§1¸oU=VÒmqV&R`mnZgTqZ\{�Z¡T¾xYa;VKXfv¯U=VKm¹X3]«VKX_µ%Ý¾p`m¾T(�«V&e\cih Ä � Ëf²f²_² X_R^rYT;U=V&Rzm¾T¯X[aqT;m·TqcurlVKv&aqV©X_mqVmqegZ\j_U�Tqe\x�XfmDT;U=VGa;ZgjfUfT;WucfmnT8]`V©X[µ~W~ci{fVKm1T;c�TqU^VJe\V"bÃTK§D´Jaqcfp=R^r Ä � Ë�Â_²f² T;U=V�r=Z\mnTqa;Zg�^plTqZ\c_R}X_jfX[Z\Ru�`V©v"cfW~V©m8p=R^ZgWuclr=X[eh(ZgTqU�TqU=Voa;ZgjfUfT;WucfmnTA]«VKX_µ3rlZwmqX_]=]`V©X[a;ZgR^j�X[R`r3cfR=egx)TqU=Vo]«VKX[µ�v"e\cfmqV·T;cJT;U=V(]`V©X[µ�c_b # � �É�y�EaqVKWuX_ZgR^ZgR=j Ì TqU^VomqV&R`mnZgTqZ\{�Z¡T¾xrlZwmqv&c_R�TqZ\R�p=c_p`mne\x}rla;c_]^m®T;c&uKV&a;c^§Þ �8Ú�õ¯õ.øT�iù0ú[øwõ6�»ô.ø�÷ÚY�Éø�ö[ù Û(�ÉmnVKV¹¦AZgj`§ � Â r ¬ V©��TqU=VorlZwm¾T;aqZ\�=plT;ZgcfR�ÑY���+�?XibÃT;V&aAW3p=egTqZ\]=e\Z\vKXiT;ZgcfR)c[bß# � �É�y�ð��x Ã ���+�?ZwmEX_eghoXÀxlmp=R=Z\Wuclr=X[e»§�QSR^Z¡T;Z\X_ege\xtT;U=Vu]`V©X[µtWuci{_V©m�TqcihoX[a¯r=mGT;U=VuaqZ\j_U�T�a;VKmqp=e¡T;ZgR^j�Z\R5X[R�ZgR^v&aqV©X_mqV�Z\R+TqU=VYmqV&R^mqZ¡T;Zg{�ZgT¾x_§�£Gcih®V&{fV&a ¬XibÃT;V&a�X[a;c_p^R^r Ä � ¤ � ²_² T;U=Vu]`V©X[µtmnT;X_anT¯mJWuci{�ZgR^j�e\V"bÃT)X[R`rPTqU^V~mqV&R^mqZgTqZ\{�ZgT¾xtrla;c_]^m�T;cih®X_a;r=m$u&VKaqc ¬ Z\R=ZgTqZwX[e\egx+mne\cih(egxX[R`r0ewXiT;V&a ¬ Ý¾p^m¾TJX[bÃTqVKa Ä � � Â_²_² ¬ {_V&a;xYa¯X[]=Zwrle\x_§
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¦AZgj`§ � Â §��ÉXf�DilV&R^mqZ¡T;Zg{�ZgT¾x�Xfm)Xzbdp=R^v"TqZ\c_R6c_bomqh(ZgT;v¯UsTqU^aqV©mnU=cfe\r+bdcfa�# � ���+�Y��mqc_e\Z\rse\Z\R=V©��X_R^rÈ# � ���+�}��r^X_mqU=VKr�e\ZgR=VÀ� Ì�d�«�f# � �É�y�+�d�=ewX_v¯µ=� ¬ ÑY���+�+�«# � ���+� Ã ���+�Ybdcfa Ä � Â_²_² �dj_a;V&VKR`� ¬ Ä � Ï_²f² ���=egp^V©� ¬ Ä � ¤À±[²_² �da;VKr^� Ì ��vK�# � ���+�u�d�=ewX_v¯µ=� ¬ ÑY���+�Ò�×# � �É�y� Ã �É�y��bdc_a Ä � ¤À±[²_² �da;VKr^� ¬ Ä � Âf±_²_² �d�=e\p=V©� ¬ Ä � Ë�±_²_² �djfaqVKV&R`� Ì �Ér^�9# � ���y��d�^e\Xfv¯µl� ¬ ÑY���y���Å# � �É�y� Ã �É�y�
bdcfa Ä � Â_²f² �djfaqVKV&R`� ¬ Ä � Ïf²_² �d�^egp=VÀ� ¬ Ä � ¤À±[²_² ��aqV©r^� Ì ��V©�E# � ���y�0�d�=ewX_v¯µ=� ¬ÑY�É�y�8�}# � �É�y� Ã �É�y�¹bdc_a Ä � ¤©±_²_² �da;VKr^� ¬ Ä � Â�±[²_² �d�^egp=VÀ� ¬ Ä � Ë�±_²_² �dj_a;V&VKR`�.§
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¦AZgj`§ � Ë §~��Xf�%i�V&R`mnZgTqZ\{�Z¡T¾xPX_mÒXYbdp^R^v.T;ZgcfRyc[bà£JZge\eDv"c�V�§}v&ZgVKRfT�bdc_a2# � ���y����mqc_e\ZwrPegZ\R=VÀ�JX_R^r"# � ���+�3�Ér=X_mqU=VKrtegZ\R=V©� Ì �d�`�# � ���+���d�=ewX_v¯µ=� ¬ ÑY���+�}�¬# � �É�y� Ã �É�y�3bdc_a ¹ � � �djfaqVKV&R`� ¬ ¹ � Ë �d�=e\p=V©� ¬ ¹ � ±_² ��aqV©r^� Ì �ÉvK�&# � �É�y�z�d�=ewX_v¯µ=� ¬ÑY�É�y�3�Å# � ���y� Ã ���y�
bdc_a ¹ �
� ��j_a;V&VKR`� ¬ ¹ � Ë �d�^egp=VÀ� ¬ ¹ � ± ��aqV©r^� ¬ ¹ � Ï ��WuX_j_VKRfT¯Xf� Ì ��r^�E# � ���y�}�d�=ewX_v¯µ=� ¬ÑY�É�y�8�}# � �É�y� Ã �É�y�¹bdc_a ¹ � Ë �d�^egp=VÀ� ¬ ¹ � Ï �dWYX_j_V&R�T¯Xf� ¬ ¹ �

� ± ��j_a;V&V&R«� ¬ ¹ � ±[² �da;VKr`�.§Ò álàiè�álâ©è�ã«éIã«ê&Óðß�éEì©èdâ©è»Ô?èdâ6Õ0ÖYèdâ \âá è�çÉçRã�ã?ß(ä�åfè�ß�é â_ï ¦AZ\j^§ � Ë X�mqU=cihGm�U=cih�TqU^V0mnVKR^mqZ¡T;Zg{�ZgT¾xyc[boT;U=V}e\c_j_R^c_a;WuX_eX[R`rPjfX_p^mqmqZwX[RyrlZwmnTqa;Zg�=p=TqZ\c_R^mÒv¯U^X[R^j_VKm�X_m�TqU^V&£JZge\eDv"c�V�§}v"Z\V&R�T ¬ ¹ ¬ Zwm�{iX_aqZ\VKr ¬ h(ZgTqU+c[TqU^V&aÒ]^X[a¯X[WuV"T;V&a¯m(°=klV©ryXiTR!I�¤K²f²_²^³ Ä � ¤©±_²_² §ØEöqû_ù«ö[ô�ÙÐ�)5Dú[øwõ��Éô.ø�÷ÚY�Éø�ö[ù ÛY�ÉmnVKV�¦AZ\j^§ � Ë �«�obdc_a ¹ � ²=³&¤f³ � ¬ ÑY�É�y�(ZwmÒp=R=Z\W~clr=X_eÉ§
¦=a;c_W ¹ � Â c_R�hoX[a¯r=m(ZgTÒ�«VKv&c_WuVKm�=Z\Wuc�r^X[e»§�´Jm ¹ ZwmuZgR^v&aqV©X_mqVKrsT;U=V�]`V©X[µ5Wuci{_V©m~�`VKx_c_R`r5TqU^Vz]«cfmqZgTqZ\c_R�c_bGTqU^V�T;U=a;VKmqU=c_ewr�X_R^r6T;U=VPmnVKR^mqZ¡T;Zg{�ZgT¾x5ZgRlºv"a;VKXfmnV©mJ�«V&xfc_R^r Ëf² §�£Jcih¹VK{_V&a ¬ X_m ¹ Zwm
ZgR^v&aqV©X_mqVKrtbdp=anT;U=V&a ¬ T;U=VYmnVKR^mnZgTqZ\{�Z¡T¾x+m¾T¯X[aqT;m
rla;c_]=]=Z\R=j�X[R^r+h®V�V&k�]«VKv"T)Z¡T
T;cX_mqx�Wu]lTqc_TqZwv&X[e\e\x�X_]=]=a;cfXfv¯UtX0{iX[e\p=V%Ý¾p^mnTÒp=R`rlV&a Ëf² §)¸oU=V~aqV©X_mqc_RPbdcfaJT;U=Z\m
Zwm�TqU^X[T
Xfm ¹ +æË TqU^Vumqh(ZgT;v¯Uya;VKmq]«c_R^mqV�«VKv"cfWuVKm1X
m¾T;V&]�bdp=R^v.T;ZgcfRYX[R^r3TqU=Vo]«VKX_µ�TqU=VKaqV&bdc_a;V®mqV"TqTqe\VKmDX[TAT;U=V(mnh(ZgT;v¯U�TqU^aqV©mnU=cfe\r ¤©±_²_² §ð¸oU=V&a;V"bdcfaqV¹TqU^VomqV&R`mnZgTqZ\{�Z¡T¾xX[]^]=aqc�X_v¯U=V©m ¤À±[²f² U ÂfÏ=Ê Á ÍfÍ � ¤$ç�Â ¨ Ê ÁfÁ §Þ �8Ú�õ¯õ.øT�iùyú[øwõ6�»ô.ø�÷ÚY�Éø�ö[ù Û���mqV&V
¦EZ\j^§ � Ë v ¬ r^�DTqU=VÒjfX_p^mqmqZwX[R}rlZwm¾T;aqZ\�=plT;ZgcfR0U^Xfm¹X�Wuc_a;VJZ\R�{_c_e\{_V©ru�`VKU^XÀ{�Zgcfp=a©§A¦^c_a ¹ � ²8è± ¬ ÑY���y�EZwmDp=R=Z\Wuclr=X[e=X_R^r�TqU=V(]«VKX_µ3mnU^Z¡bÃT¯m1TqcÒTqU^V(aqZ\j_U�T8X_m ¹ Zwm1ZgR`v"a;VKX_mqVKr�e\VKX_r=ZgR=jÒT;c
X_R�Z\R^v&aqV©X_mqV¹Z\R~TqU=VGmqV&R^mqZgTqZ\{�ZgT¾x_§¸oU=VKRsX[T ¹ � Ï TqU^VY]`V©X[µ+X_�=a;p=]lTqe\xymqU=ZgbÃT;m�T;czTqU=V}]«cfmqZgTqZ\c_Rsc[b¹TqU=V}cfe\r�]«VKX_µyX[R^r+T;U=V}mnVKR^mqZ¡T;Zg{�ZgT¾x+rla;c_]^mÒT;cOu&VKaqc`§£Gcih®V&{fV&a ¬ ÑY���+�
aqVKWYX[Z\R^m
p=R=Z\Wuc�r^X[eDbdcfa ¹ � Ï X_R^r�ZgR^r=V&VKr�U=Z\j_U^V&a ¹ {iX_egp=V©m&§¥e8{_VKR�Tqp^X_ege\x ¬ h(U^V&R ¹ Zwm�a¯X[ZwmnV©rtT;cÂ Á c_aÒW~cfaqV ¬ ÑY���y�J�«VKv"cfWuVKm��=ZgWuclr=X_eAh(ZgTqU�X0mqWYX[e\eAmqVKv&c_R^rP]«VKX_µtX[a;Z\mqZ\R=j}R=V©X[a�TqU=Vumnh(ZgT;v¯UtTqU=a;VKmqU=c_ewr�§�¸oU�p^m ¬ ��xc_p^a®rlV&°^R=ZgTqZ\c_R ¬ T;U=V�mnVKR^mqZ¡T;Zg{�ZgT¾x9Ý¾p=Wu]^morlZ\m;v"cfR�TqZ\R=c_p^mqe\xuTqcuX){iX[e\p=V
v"e\cfmqVJT;c ¤À±[²_² U ¤©Ï[Ë^Ê Í Á8� ¤%ç½Í^Êg¤ § ½ c[T;VJT;U^XiToT;U=Z\mµ�ZgR`r�c_b1r=Z\m;v"cfRfT;ZgR�p=cfp^mo�«V&U^XÀ{�Z\c_p=aoZwmGXYv"cfR^mnV©Ç�p=V&R^v&V�c_bAcfp=aGX[e\hoXÀx�mov¯U=c�c�mnZ\R=j~TqU=V�]«cfmqZgTqZ\c_R�c[bATqU=V�a;Z\j_U�TqWucfmnT(]`V©X[µZ\aqa;VKmq]`V©v.T;Zg{fVJc[bAZ¡T¯m(U=VKZgjfUfT©§D´GegTqV&a;R^X[TqV�rlV"°`R=Z¡T;ZgcfR^m(v&X_R0�«V)v"cfR^m¾T;aqp`v.TqV©r ¬ bdc_a(Z\R^mnT;X[R`v"V
h(U=V&a;V�TqU=V
a;ZgjfUfT;WucfmnT®]«VKX_µ}Z\mT;X_µ_VKR�cfR=egx0Z¡b1Z¡T¯m(U=VKZgjfUfT(ZwmGmqpY§YVKv"Z\V&R�T;egx�e\X_aqjfV_§�£Gcih®V&{_VKa ¬ T;U=V)rlV"°`R=Z¡T;ZgcfR�h¹V
U^XÀ{fV
v¯U^cfmqV&R�mnVKaq{fVKm®]`VKanbdV©v.T;egx�h¹VKege T;cV&Wu]=U`X_mqZ\mqVoc_p=a1]«c_Z\RfTDT;U^XiT8e\c_R^j[º»T;X[Z\e\VKr3r=Z\mnTqa;Zg�^plTqZ\c_R^mDX_aqVojfV&R=VKa;X_ege\x�Wuc_a;VomqV&R`mnZgTqZ\{_V¹Tqc)mqh(Z¡T¯v¯U=VKmAT;U^X[RuX
v"cfW~]`X[a¯X[�=e\VjfX_p^m;mnZwX[R?§
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¦AZgj`§ � ± §z�ÉXf�Ri�VKR^mnZgTqZ\{�Z¡T¾x+X_m�X�bdp=R^v"TqZ\c_Rsc[bomnh(ZgT;v¯UsX[Wu]=e\Z¡T;p^rlVubdcfaD# � ���y�~�ÉmncfegZwr�egZ\R=V©�ÒX_R^r:# � ���y�u�Ér=X_mqU=VKr+e\ZgR=VÀ� Ì�d�«�D# � ���+�}�d�^e\Xfv¯µl� ¬ Ñ}���y�3�Å# � �É�y� Ã �É�y�Òbdc_a�! � ¤K² �djfaqVKV&R`� ¬ ! � ÁfÁ �d�=e\p=VÀ� ¬ !Ä� ¤K²f²_² �da;VKr^� ¬ !Ä� Á ±[²f²_²�dWYX_j_V&R�T¯Xf� Ì �ÉvK�E# � ���y�0�d�=ewX_v¯µ=� ¬ Ñ}���y�~�Å# � ���y� Ã ���y��bdc_a�! � ¤K² ��j_a;V&V&R«� ¬ ! � Á_Á �d�=e\p=V©� ¬ ! � ¤©²_²_² ��aqV©r^� ¬!�� Á ±[²f²_² �dWYX[jfV&R�T;X��.§Ò álàiè�álâ©è�ã«é�ã«êéÓ?ß�éAìKè�âKèTÔ?èdâ6ÕêÖYèdâ \ ] ^ ÞAçÉèdâKæAíAß`ï ¦AZgj`§ � ± XPmqU=cihGm)U=cih�T;U=V�mqV&R^mqZgTqZ\{�ZgT¾xsc[b(T;U=V0e\c_jfR=c_a;WYX[e·X_R^rjfX_p^m;mnZwX[R5rlZwm¾T;aqZ\�=plT;ZgcfR^m3v¯U`X[R=jfVKm)Xfm
TqU=Vzmnh(ZgT;v¯U6X_Wu]=egZgTqp`rlV ¬ ! ¬ Zwm�{ÀX_aqZ\VKr ¬ h(ZgTqU6c_TqU=VKa3]^X_a;X_WuV"TqVKa;mÒ°^k�V©r6XiT ¹ �Ë^³ Ä � ¤©±_²_² §ØEöqû_ù«ö[ô�ÙÐ�)5�ú[øwõ��Éô.ø�÷ÚY�Éø�ö[ù ÛJ��mqV&V�¦AZ\j^§ � ± �`�Abdcfa®mqWYX[e\e^{iX[e\p=VKm¹c[bðX_Wu]=egZgTqp`rlV ¬ p=]lT;c�!�� Á Ï ¬ ÑY�É�y�DZwm¹p=R=Z\W~clr=X_e`h(ZgTqU�X]«VKX[µuXiT·TqU=V�]`c�mnZgTqZ\c_RYc_b�TqU=V�c_a;ZgjfZgR^X_e=]«VKX[µ §1¸oU=V&a;V"bdcfaqVoT;U=V�mqV&R`mnZgTqZ\{�Z¡T¾x~Z\mëu&VKaqc`§A´®T@! � ÁfÁ X)mqVKv"cfR^ru]«VKX[µuX[]^]`V©X[a¯mW3p`v¯U�T;cuTqU=V3aqZ\j_U�T(c[bATqU=V3c_ewr�]«VKX_µ�X_R^r�TqU=V3mqV&R`mnZgTqZ\{�Z¡T¾xEÝ¾p=Wu]^m(T;cYci{_V&a � ² §·´�m$!�ZwmGZ\R^v"a;VKXfmnV©r}bdp=aqTqU^V&a(T;U=V&a;V�Z\mJXmqWuX_ege�Z\R^v&aqV©X_mqV�c_bET;U=V)mnVKR^mqZ¡T;Zg{�ZgT¾x ¬ �=plTGZgTJX[]^]`V©X[a¯m®TqcYmqX[Tqp=a¯XiT;V�X�e\ZgTnTqe\V�ci{_VKa � Ï §Þ �8Ú�õ¯õ.øT�iùyú[øwõ6�»ô.ø�÷ÚY�Éø�ö[ù ÛG�ÉmnVKVÒ¦AZ\j^§ � ± vK�1p^R=egZ\µ_VJTqU=VÒe\c_j_R^c_a;WuX_e ¬ TqU=VÒjfX_p^m;mnZwX[RYmqU=cihGm·X3W~cfaqVÒv"cfRfT;ZgR�p=cfp^m8�«V&U`XÀ{�Z\c_p^ah(ZgTqU�TqU=Vo]«VKX[µ�mnU=ZgbÃTqZ\R=j�v"cfR�TqZ\R�p^c_p^mqegxÒT;c�T;U=VoaqZ\j_U�TDX[R^r�V&{fV&R�Tqp`X[e\egx)mqV"TqTqe\ZgR=j�X_aqcfp=R^r)��� ±[²_² §ð¸oU�p^mATqU^VomqV&R`mnZgTqZ\{�Z¡T¾xa;Z\mqVKmov"cfR�TqZ\R�p^c_p^mqegx�X[R^r0TqU=VKRPX[]=]«VKX_aoTqc}m;XiTqp^a;X[TqV�Tqc}X~{iX[e\p=V@Ý¾p^m¾TGci{fV&a � §
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¦AZgj`§ � Ï §1¼½Z¡T;U `2½ ´ egc�c_]^ZgR=j ¬ TqU=V)mqxlm¾T;V&W�vKX[Rz�`V�Z\R�c_R=V
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Experimental Tests of Gene Expression Noise Within Single Cells 

 

 

Single Cell-Tracking Experiments. Method: Ecoli cells MC4100egfp/ MC4100egfplaci 

were first grown in Luria Broth medium for ~5 h and then centrifuged at 8,000 rpm. The 

pellet was resuspended in PBS (pH7.4) at high dilution. 

Holes of diameter 1 cm were bored into circular 35 mm petri dishes. 1 ml of LB agar (1.5%) 

was set in the 35mm petri dish after temporarily sealing its hole with a glass coverslip fixed 

with insulation tape. The coverslip was removed after the agar had set and the 20ul of the 

dilute bacterial solution was dropped on the agar at the petri dish rear. The petri dish was 

kept in a 37 degree incubator for 5 minutes and then the rear spotted with a glass coverslip. 

Brightfield and fluorescence images were taken using a 100X objective with Kohler 

illumination – the sample maintained throughout at 30 degrees. Liquid LB with the right 

antibiotics were supplied to the petri dish at regular intervals to prevent the agar from 

shrinking and to allow for oxygen and nutrients to be replenished. 

To calculate fluorescence per cell, line scans along the cell center of each cell was done and 

the sum of the intensity was treated as the fluorescence per cell – assuming that the cell width 

is similar for all cells. Each cell cycle fluorescence trace was fit with an exponential growth 

function to find the approximate gene expression rates. Cell division asymmetry was 

characterized from the difference in the protein content in two daughter cells just after 

division. fcell division = Idaughter/Imother.
 

 



 

Unregulated Images of Cells and Fluorescence Time Traces  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 37.  Images of MC4100egfp colony through its growth from the single cell to a 12celled colony. The 

time points should be followed from the left bottom to right top. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.  38.  Images of MC4100egfp colony M2 through its growth from the single cell to a 12celled colony. The 

time points should be followed from the left bottom to right top. 

Fig.  39.  Images of MC4100egfp colony M2 through its growth from a 14celled colony. The time points 

should be followed from the left bottom to right top. 
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Fig. 40.  Fluorescence time traces of 15 different unregulated cells from colony M1 . Arrows mark out 

division events. 
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Fig.  41.  Dependence of gene expression rate αα on the generation number of the cell. Shows similar trend as 

assumed in the simulations. 



Autoregulated Time Traces 
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Fig. 42.  Fluorescence time traces for regulated cells followed through two or three cell divisions. The nature of 

the rise of fluorescence before cell division is distinctly different from that observed for unregulated cells 

 



Normalization of Fluorescence Signal With Cell Size 

0.00

0.03

0.00

0.03

0.00

0.03

0.00

0.03

0.00

0.03

0.0 4.0k
0.00

0.03

 B

 D

 F

 H

 J

 P
ro

b
ab

ili
ty

 Fl

 L

0.000

0.011

 

0.000

0.011

0.000

0.011

0.000

0.011

 

0.000

0.011

 

0 20
0.000

0.011

 FSC

0.000

0.045
5th hour

 

0.000

0.045

9th hour

7th hour

 

0.000

0.045

0.000

0.045
11th hour

 

0.000

0.045
13th hour

 

0 600
0.000

0.045
15th hour

 Fl/FSC

Fig. 43.  Unregulated cells : From FACS data, distributions of Fluorescence (Fl :- column 1), Forward scatter (FSC:- 

column 2) and  fluorescence normalized with the corresponding FSC (Fl/FSC :- column 3) for 5th to 15th hour (row 1 to 

6). The distributions fitted to lognormal or gaussian to bring out the difference in their symmetries are plotted in the 

main text Fig. 4. 



Bimodality 

 

 
Fig. 44.  (a) Scatter plot of fluorescence (Fl) vs. side scatter (SSC) for the regulated cells  for hours 2 through 4. (b) Plot 

of peak heights (first peak and second peak) as a function of time. Response resembles that of a positive feedback 

switch as in Fig. 6. of the main text. (c) Image of the cells with (i) higher intensity having tight spots and (ii) lower 

intensities having very low but uniform haze.  

(i) 
(ii)  
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