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Supplementary Note 
 
Supplementary Note 1: Reaction-diffusion simulation of Linker cleavage reactions 
of LAB and L†

AB 

 
A. Schematic of full numerical simulation model 

  
 
B. Rate equation 
The cleavage of LAB was modeled using reactions (a-i) and (a-ii). (a-i) The active division 
triggers (TAB1 and TAB2) first hybridize with LAB and intermediate complexes (ItmLAB1 and 
ItmLAB2) are produced. (a-ii) After hybridization, ItmLAB1 and ItmLAB2 were hybridized with 
TAB2 and TAB1, respectively, and then cleaved into linker DNA particles (Cleaved-LAB1 and 
Cleaved-LAB2) by the strand displacement reaction. Reactions (a-i) are as follows: 

L!" + T!"#
𝑘$!"
⟶ 	ItmL!"#	, (S. 1) 

L!" + T!"%
𝑘$!"
⟶ ItmL!"%	, (S. 2) 

where 𝑘$!" is the rate constant of hybridization between the trigger and LAB. Reactions 
(a-ii) are as follows: 

ItmL!"# +T!"%
𝑘&'!"
⟶ 	ClvL!"# + ClvL!"%	, (S. 3) 

ItmL!"% +T!"#
𝑘&'!"
⟶ 	ClvL!"# + ClvL!"%	, (S. 4) 

where 𝑘&'!" represents the rate constant of the strand-displacement reaction for LAB 
and ClvL!"# and ClvL!"% are Cleaved-LAB1 and Cleaved-LAB2, respectively. 



 

 4 

 
A time-delay circuit for L†

AB is modeled by reactions, (b-i) and (b-ii). (b-i) The excess 
single-stranded RNAs (ssRNAs), named inhibitor RNAs (R†

AB1 and R†
AB2), hybridize with 

active division triggers (T†
AB1 and T†

AB2) and generate inhibited triggers (iT†
AB1 and iT†

AB2), 
respectively. (b-ii) Active division triggers (T†

AB1 and T†
AB2) are generated from inhibited 

triggers (iT†
AB1 and iT†

AB2) by an enzymatic RNA degradation with RNase H, respectively. 
These reactions cause the time delay of the expression of active division triggers, leading 
to the delay of L†

AB cleavage. Reactions (b-i) are as follows: 

T(!"# + R(!"#
𝑘$#$!
⟶ 	iT(!"#	, (S. 5) 

T(!"% + R(!"%
𝑘$#$!
⟶ iT(!"%	, (S. 6) 

where 𝑘$#$!  represents the rate constant of the hybridization reaction between the 
active division triggers and the inhibitor RNAs. Reactions (b-ii) are represented using the 
Michaelis-Menten model as follows: 

iT(!"# + E)*
𝑘#
⇄
𝑘%
iT(!"#E)*

𝑘+,-
⟶ T(!"# + E)*	, (S. 7) 

iT(!"% + E)*
𝑘#
⇄
𝑘%
iT(!"%E)*

𝑘+,-
⟶ T(!"% + E)*	, (S. 8) 

where iT(!"#E)* and iT(!"%E)*	are the enzyme-substrate complexes; E)* is RNase 
H; 𝑘#, 𝑘%, 𝑘+,- represent the rate constants of RNase H reaction. 
The cleavage reaction of L†

AB is modeled by reactions (b-iii) and (b-iv) in the same 
manner as the cleavage reactions of LAB. Reactions (b-iii) and (b-iv) can be described as 
follows: 

L(!" + T(!"#
𝑘$!"
⟶ 	ItmL(!"#	, (S. 9) 

L(!" + T(!"%
𝑘$!"
⟶ ItmL(!"%	, (S. 10) 

ItmL(!"# +T(!"%
𝑘&'!"
⟶ 	ClvL(!"# + ClvL(!"%	, (S. 11) 

ItmL(!"% +T(!"#
𝑘&'!"
⟶ 	ClvL(!"# + ClvL(!"%	, (S. 12) 

Based on these chemical reaction equations, the rate equation for each molecule is as 
follows: 
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𝑑𝑢.!"
𝑑𝑡 = −𝑘$!"𝑢.!"𝑢/!"% − 𝑘$!"𝑢.!"𝑢/!"& 	, (S. 13) 

𝑑𝑢/!"%
𝑑𝑡 = −𝑘$!"𝑢.!"𝑢/!"% − 𝑘&'!"𝑢01-.!"&𝑢/!"% 	, (S. 14) 

𝑑𝑢/!"&
𝑑𝑡 = −𝑘$!"𝑢.!"𝑢/!"& − 𝑘&'!"𝑢01-.!"%𝑢/!"& 	, (S. 15) 

𝑑𝑢01-.!"%
𝑑𝑡 = 𝑘$!"𝑢.!"𝑢/!"% − 𝑘&'!"𝑢01-.!"%𝑢/!"& 	, (S. 16) 

𝑑𝑢01-.!"&
𝑑𝑡 = 𝑘$!"𝑢.!"𝑢/!"& − 𝑘&'!"𝑢01-.!"&𝑢/!"% 	, (S. 17) 

𝑑𝑢234.!"%
𝑑𝑡 = 𝑘&'!"𝑢01-.!"%𝑢/!"& + 𝑘&'!"𝑢01-.!"&𝑢/!"% 	, (S. 18) 

𝑑𝑢234.!"&
𝑑𝑡 = 𝑘&'!"𝑢01-.!"%𝑢/!"& + 𝑘&'!"𝑢01-.!"&𝑢/!"% 	, (S. 19) 

𝑑𝑢5/'!"%
𝑑𝑡

= −
𝑘+,-𝑐6#(𝑢5/'!"%
𝐾1 + 𝑢5/'!"%

+ 𝑘$#$!𝑢/'!"%𝑢)'!"% 	, (S. 20) 

𝑑𝑢5/'!"&
𝑑𝑡

= −
𝑘+,-𝑐6#(𝑢5/'!"&
𝐾1 + 𝑢5/'!"&

+ 𝑘$#$!𝑢/'!"&𝑢)'!"& 	, (S. 21) 

𝑑𝑢)'!"%
𝑑𝑡

= −𝑘$#$!𝑢/'!"%𝑢)'!"% 	, (S. 22) 

𝑑𝑢)'!"&
𝑑𝑡

= −𝑘$#$!𝑢/'!"&𝑢)'!"& 	, (S. 23) 

𝑑𝑢.'!"
𝑑𝑡

= −𝑘$!"𝑢.'!"𝑢/'!"% − 𝑘$!"𝑢.'!"𝑢/'!"& 	, (S. 24) 

𝑑𝑢/'!"%
𝑑𝑡

=
𝑘+,-𝑐6#(𝑢5/'!"%
𝐾1 + 𝑢5/'!"%

− 𝑘$#$!𝑢/'!"%𝑢)'!"%

−𝑘$!"𝑢.'!"𝑢/'!"% − 𝑘&'!"𝑢01-.'!"&𝑢/'!"% 	, (S. 25)
 

𝑑𝑢/'!"&
𝑑𝑡

=
𝑘+,-𝑐6#(𝑢5/'!"&
𝐾1 + 𝑢5/'!"&

− 𝑘$#$!𝑢/'!"&𝑢)'!"&

−𝑘$!"𝑢.'!"𝑢/'!"& − 𝑘&'!"𝑢01-.'!"%𝑢/'!"& 	, (S. 26)
 

𝑑𝑢01-.'!"%
𝑑𝑡

= 𝑘$!"𝑢.'!"𝑢/'!"% − 𝑘&'!"𝑢01-.'!"%𝑢/'!"& 	, (S. 27) 

𝑑𝑢01-.'!"&
𝑑𝑡

= 𝑘$!"𝑢.'!"𝑢/'!"& − 𝑘&'!"𝑢01-.'!"&𝑢/'!"% 	, (S. 28) 

𝑑𝑢234.'!"%
𝑑𝑡

= 𝑘&'!"𝑢01-.'!"%𝑢/'!"& + 𝑘&'!"𝑢01-.'!"&𝑢/'!"% 	, (S. 29) 
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𝑑𝑢234.'!"&
𝑑𝑡

= 𝑘&'!"𝑢01-.'!"%𝑢/'!"& + 𝑘&'!"𝑢01-.'!"&𝑢/'!"% 	, (S. 30) 

where 𝑢7 is the concentration of molecule ‘X’, and 𝑐6#( is the initial concentration of 

RNase H. 𝐾1 is the Michaelis-Menten parameter and is described as follows: 

𝐾1 =
𝑘% + 𝑘+,-

𝑘#
	 . (S. 31) 

 
C. Reaction-diffusion equation  
In this simulation, we assumed that the molecules diffused through two-dimensional 
space. The diffusion equation for the molecule is as follows: 

𝜕𝑢
𝜕𝑡 = 𝐷 J

𝜕%𝑢
𝜕𝑥% +

𝜕%𝑢
𝜕𝑦%M = 𝐷∇%𝑢	, (S. 32) 

where 𝑢  is the concentration of a molecule, and 𝐷  is the diffusion coefficient. 
Considering reaction equations (S. 13)  to (S. 30) , the normalized reaction-diffusion 
equations are represented as follows: 

𝜕𝑢O.!"
𝜕�̃� = �̃�∇%𝑢O.!" − 𝑘R$!"𝑢O.!"𝑢O/!"% − 𝑘R$!"𝑢O.!"𝑢O/!"&	, (S. 33) 

𝜕𝑢O/!"%
𝜕�̃� = �̃�∇%𝑢O/!"% − 𝑘R$!"𝑢O.!"𝑢O/!"% − 𝑘R&'!"𝑢O01-.!"&𝑢O/!"% 	, (S. 34) 

𝜕𝑢O/!"&
𝜕�̃� = �̃�∇%𝑢O/!"& − 𝑘R$!"𝑢O.!"𝑢O/!"&	 − 𝑘R&'!"𝑢O01-.!"%𝑢O/!"& 	, (S. 35) 

𝜕𝑢O01-.!"%
𝜕�̃� = �̃�∇%𝑢O01-.!"% + 𝑘R$!"𝑢O.!"𝑢O/!"% − 𝑘R&'!"𝑢O01-.!"%𝑢O/!"& 	, (S. 36) 

𝜕𝑢O01-.!"&
𝜕�̃� = �̃�∇%𝑢O01-.!"& + 𝑘R$!"𝑢O.!"𝑢O/!"&	 − 𝑘R&'!"𝑢O01-.!"&𝑢O/!"% , (S. 37) 

𝜕𝑢O234.!"%
𝜕�̃� = �̃�∇%𝑢O234.!"% + 𝑘R&'!"𝑢O01-.!"%𝑢O/!"& + 𝑘R&'!"𝑢O01-.!"&𝑢O/!"% 	, (S. 38) 

𝜕𝑢O234.!"&
𝜕�̃� = �̃�∇%𝑢O234.!"& + 𝑘R&'!"𝑢O01-.!"%𝑢O/!"& + 𝑘R&'!"𝑢O01-.!"&𝑢O/!"% 	, (S. 39) 

𝜕𝑢O 5/'!"%
𝜕�̃� = �̃�∇%𝑢O5/'!"% −

𝑘R+,-�̃�6#(𝑢O5/'!"%
𝐾S1 + 𝑢O5/'!"%

+ 𝑘R$#$!𝑢O/'!"%𝑢O)'!"% 	, (S. 40) 

𝜕𝑢O 5/'!"&
𝜕�̃� = �̃�∇%𝑢O5/'!"& −

𝑘R+,-�̃�6#(𝑢O5/'!"&
𝐾S1 + 𝑢O5/'!"&

+ 𝑘R$#$!𝑢O/'!"&𝑢O)'!"& 	, (S. 41) 

𝜕𝑢O)'!"%
𝜕�̃�

= �̃�∇%𝑢O)'!"% − 𝑘R$#$!𝑢O/'!"%𝑢O)'!"% 	, (S. 42) 
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𝜕𝑢O)'!"&
𝜕�̃�

= �̃�∇%𝑢O)'!"& − 𝑘R$#$!𝑢O/'!"&𝑢O)'!"& 	, (S. 43) 

𝜕𝑢O.'!"
𝜕�̃�

= �̃�∇%𝑢O.'!" − 𝑘R$!"𝑢O.'!"𝑢O/'!"% − 𝑘R$!"𝑢O.'!"𝑢O/'!"& 	, (S. 44) 

𝜕𝑢O/'!"%
𝜕�̃� = �̃�∇%𝑢O/'!"% +

𝑘R+,-�̃�6#(𝑢O5/'!"%
𝐾S1 + 𝑢O5/'!"%

− 𝑘R$#$!𝑢O/'!"%𝑢O)'!"%

−𝑘R$!"𝑢O.'!"𝑢O/'!"% − 𝑘
R&'!"𝑢O01-.'!"&𝑢O/'!"% 	, (S. 45)

 

𝜕𝑢O/'!"&
𝜕�̃� = �̃�∇%𝑢O/'!"& +

𝑘R+,-�̃�6#(𝑢O5/'!"&
𝐾S1 + 𝑢O5/'!"&

− 𝑘R$#$!𝑢O/'!"&𝑢O)'!"&

−𝑘R$!"𝑢O.'!"𝑢O/'!"& − 𝑘
R&'!"𝑢O01-.'!"%𝑢O/'!"& 	, (S. 46)

 

𝜕𝑢O01-.'!"%
𝜕�̃�

= �̃�∇%𝑢O01-.'!"% + 𝑘R$!"𝑢O.'!"𝑢O/'!"% − 𝑘R&'!"𝑢O01-.'!"%𝑢O/'!"& 	, (S. 47) 

𝜕𝑢O01-.'!"&
𝜕�̃�

= �̃�∇%𝑢O01-.'!"& + 𝑘R$!"𝑢O.'!"𝑢O/'!"& − 𝑘R&'!"𝑢O01-.'!"&𝑢O/'!"% 	, (S. 48) 

𝜕𝑢O234.'!"%
𝜕�̃�

= �̃�∇%𝑢O234.'!"% + 𝑘R&'!"𝑢O01-.'!"%𝑢O/'!"& + 𝑘R&'!"𝑢O01-.'!"&𝑢O/'!"% 	, (S. 49) 

𝜕𝑢O234.'!"&
𝜕�̃�

= �̃�∇%𝑢O234.'!"& + 𝑘R&'!"𝑢O01-.'!"%𝑢O/'!"& + 𝑘R&'!"𝑢O01-.'!"&𝑢O/'!"% 	, (S. 50) 

for which the concentrations, lengths, time, and other parameters were normalized as 
follows:

𝑢O7 =
𝑢7

𝑢.)*)+,
9 	 , (S. 51) 

�̃�6#( =
𝑐6#(
𝑢.)*)+,
9 	 , (S. 52) 

�̃� = 𝑘$#$!𝑢.)*)+,
9 𝑡	, (S. 52) 

𝑥O =
𝑥
𝑙9
	 , (S. 53) 

𝑦O =
𝑦
𝑙9
	 , (S. 54) 

�̃� =
𝐷

𝑘$#$!𝑢.)*)+,
9 𝑙9%

	 , (S. 55) 

𝑘R$#$! =
𝑘$#$!
𝑘$#$!

	 , (S. 56) 

𝑘R$!" =
𝑘$!"
𝑘$#$!

	 , (S. 57) 
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𝑘R:;< =
𝑘:;<

𝑘$#$!𝑢.)*)+,
9 	 , (S. 58) 

𝑘R&'!" =
𝑘&'!"
𝑘$#$!

	 , (S. 59) 

𝐾S= =
𝐾=
𝑢.)*)+,
9 	 . (S. 60) 

Here, 𝑢7 is the molecule ‘X’ concentration. 𝑢.)*)+,
9  is the total initial concentration of the 

DNA linkers and is defined as  
𝑢.)*)+,
9 = 𝑢.!"

9 + 𝑢.'!"
9 	, (S. 61) 

where 𝑢.!"
9  and 𝑢.'!"

9  are the initial concentration of LAB and L†AB, respectively. 𝑙9 is 

the characteristic length.

 
D. Numerical Methods  
We discretized the reaction-diffusion equation as follows: 

𝑢"!"#$#𝑥% , 𝑦&' − 𝑢"!"#𝑥% , 𝑦&'
∆�̃�

=
�̃�
∆ℎ/'

0𝑢"!"#𝑥%#$, 𝑦&' + 𝑢"!"#𝑥%($, 𝑦&' + 𝑢"!"#𝑥% , 𝑦&#$' + 𝑢"!"#𝑥% , 𝑦&($'

− 4𝑢"!"#𝑥% , 𝑦&'3 + 𝑣(… ) 

																																																																																																																																																							(S. 62) 
where 𝑢O7>U𝑥? , 𝑦@V is the concentration of molecule ‘X’ at time 𝑘 and position U𝑥? , 𝑦@V. 
𝑣(…) is the reaction term. ∆ℎR is the grid spacing. We set up a two-dimensional space 
with a side length of 𝐿 as the entire reaction space. We assumed that a mixed DNA 
droplet of radius 𝑅 existed at the center of the space. An equidistant discretization of 
100 points along each dimension was performed, and ∆ℎR  was defined as ∆ℎR =
	𝐿R/100,	where 𝐿R = 𝐿/𝑙9 We imposed the periodic boundary condition as the boundary 
condition of the entire reaction space. We assumed that the DNA linker molecules always 
existed within the droplet area, whereas the other molecules initially existed outside the 
droplet area and gradually invaded it. The diffusion coefficients inside and outside the 
droplet were set to 𝐷5A and 𝐷BC-, respectively. 
 
Based on these equations, we performed numerical simulations using Python 3.7. The 
reaction-diffusion equations were solved explicitly using the fourth-order Runge-Kutta 
Method. We referred to the kinetic parameter values reported in other papers: 𝐾1 =
3.9 × 10D#	[µM]1; 𝑘+,- = 8.2 × 10D%	[sD#]1; 𝑘$#$! = 𝑘$!" = 10	[µMD#sD#]2; and 𝑘&'!" =
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6.0	[µMD#sD#]3. The initial concentration of each component is set as follows:	 𝑢.!"%
9 =

3.713 × 10D#	[µM] ; 𝑢/!"%
9 = 𝑢/!"&

9 = 1.25	[µM] ; 𝑢01-.!"%
9 = 𝑢01-.!"&

9 = 𝑢234.!"%
9 =

𝑢234.!"&
9 = 0	[µM] ; 𝑢.'!"%

9 = 4.125 × 10D%	[µM] ; 𝑢/'!"%
9 = 𝑢/'!"&

9 = 0	[µM] ; 𝑢5/'!"%
9 =

𝑢5/'!"&
9 = 1.25 × 10D#	[µM]; 𝑢01-.'!"%

9 = 𝑢01-.'!"&
9 = 𝑢234.'!"%

9 = 𝑢234.'!"&
9 = 0	[µM]. The 

initial concentration of R(!"#  and R(!"%   (𝑢)'!"%
9 and 𝑢)'!"&

9 ) was varied: 0, 6.25 ×

10D%, and 1.25 × 10D#	[µM]. The normalized initial total concentration of inhibitor RNA 
�̃�!"  = 𝑢)'!"-

-B- /𝑢/'!"-
-B- = (𝑢)'!"-

9 + 𝑢5/'!"-
9 )/(𝑢/'!"-

9 + 𝑢5/'!"-
9 )  is defined. 𝑐6#( 	 is also 

varied: 4.25 × 10DE	, 8.5 × 10DE	  and 1.7 × 10D%	[µM] , which correspond to 
experimental enzyme unit concentrations 1.25 × 10D%	, 2.5 × 10D% , and 5.0 ×
10D%	[U µL⁄ ] 2. In the simulation, we defined the length parameters as follows: 𝐿 =
50	[µm], 𝑙9 = 0.5	[µm], and 𝑅 = 15	[µm]. We set the diffusion coefficient outside the 
droplet 𝐷BC- = 6.22	[µm% s⁄ ]4. Considering the effect of a viscous environment in the 
DNA droplet on the diffusiveness of DNA molecules, the diffusion coefficient inside the 
droplet was set as 𝐷5A = 0.35	[µm% s⁄ ] based on previous research5. For simplicity, we 
neglected the difference in the diffusion coefficients with respect to the length of the DNA. 
In a previous study, we observed a sigmoidal curve for the division ratio of a mixed DNA 
droplet6; thus, we assumed a cooperative model for the relationship between the division 
ratio and concentration of uncleaved linker DNAs. In this simulation, we defined the 
division ratio of a mixed DNA droplet 𝑟F54 using the Hill function as follows: 

𝑟F54 =
𝐻(𝑤) − 𝐻15A
𝐻1,G −𝐻15A

	 , (S. 63) 

𝐻(𝑤) =
𝐾H

𝐾H +𝑤H 	 , (S. 64) 

𝑤 = 𝑢O.!" + 𝑢O01-.!"% + 𝑢O01-.!"& + 𝑢O.'!" + 𝑢O01-.'!"% + 𝑢O01-.'!"& 	, (S. 65) 
where 𝐾 is the threshold concentration of the uncleaved linker for A:B-droplet division 
and 𝑛 is a cooperativity coefficient to express the switch-like dependence of division on 
the uncleaved linker concentration 𝑤. 𝐻1,G and 𝐻15A are the maximum and minimum 
values of 𝐻(𝑤), respectively. 𝑛 was varied between 2, 4, 8, 16, 32. 𝐾 was varied 
between 0.01, 0.05, 0.10. 
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Supplementary Note 2: Reaction-diffusion simulation of Linker cleavage reactions 
of L†

AB and L†
AC 

 

A. Reaction-diffusion equation 
Reaction-diffusion equations of the time-delay circuit and the cleavage reaction for L†

AB 
are (S. 40)~(S. 50). Chemical reactions for the time-delay circuit and cleavage reaction 
of L†

AC are expressed in the same way as the chemical reactions for L†
AB. The reactions 

are as follows: 

T(!2# + R(!2#
𝑘$#$!
⟶ 	iT(!2#	, (S. 66) 

T(!2% + R(!2%
𝑘$#$!
⟶ 	iT(!2%	, (S. 67) 

iT(!2# + E)*
𝑘#
⇄
𝑘%
iT(!2#E)*

𝑘+,-
⟶ T(!2# + E)*	, (S. 68) 

iT(!2% + E)*
𝑘#
⇄
𝑘%
iT(!2%E)*

𝑘+,-
⟶ T(!2% + E)*	, (S. 69) 

L(!2 + T(!2#
𝑘$!.
⟶ 	ItmL(!2#	, (S. 70) 

L(!2 + T(!2%
𝑘$!.
⟶ ItmL(!2%	, (S. 71) 

ItmL(!2# +T(!2%
𝑘&'!.
⟶ 	ClvL(!2# + ClvL(!2%	, (S. 72) 

ItmL(!2% +T(!2#
𝑘&'!.
⟶ 	ClvL(!2# + ClvL(!2%	. (S. 73) 

where iT(!2#E)*  and iT(!2%E)*	are the enzyme-substrate complexes; 𝑘$!.  is the 
rate constant of the hybridization between division triggers and L†

AC; 𝑘&'!. is the rate 
constant of the strand displacement of L†

AC. 
Based on these chemical reaction equations, the normalized reaction-diffusion equations 
for the time-delay circuit and cleavage reactions of L†

AC are described as follows: 
𝜕𝑢O5/'!.%
𝜕�̃� = �̃�∇%𝑢O5/'!.% −

𝑘R+,-�̃�6#(𝑢O5/'!.%
𝐾S1 + 𝑢O5/'!.%

+ 𝑘R$#$!𝑢O/'!.%𝑢O)'!.% 	, (S. 74) 

𝜕𝑢O5/'!.&
𝜕�̃� = �̃�∇%𝑢O5/'!.& −

𝑘R+,-�̃�6#(𝑢O5/'!.&
𝐾S1 + 𝑢O5/'!.&

+ 𝑘R$#$!𝑢O/'!.&𝑢O)'!.& 	, (S. 75) 
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𝜕𝑢O)'!.%
𝜕�̃�

= �̃�∇%𝑢O)'!.% − 𝑘R$#$!𝑢O/'!.%𝑢O)'!.% 	, (S. 76) 

𝜕𝑢O)'!.&
𝜕�̃�

= �̃�∇%𝑢O)'!.& − 𝑘R$#$!𝑢O/'!.&𝑢O)'!.& 	, (S. 77) 

𝜕𝑢O.'!.
𝜕�̃�

= �̃�∇%𝑢O.'!. − 𝑘R$!.𝑢O.'!.𝑢O/'!.% − 𝑘R$!.𝑢O.'!.𝑢O/'!.& 	, (S. 78) 

𝜕𝑢O/'!.%
𝜕�̃� = �̃�∇%𝑢O/'!.% +

𝑘R+,-�̃�6#(𝑢O5/'!.%
𝐾S1 + 𝑢O5/'!.%

− 𝑘R$#$!𝑢O/'!.%𝑢O)'!.%

−𝑘R$!.𝑢O.'!.𝑢O/'!.% − 𝑘R&'!.𝑢O01-.'!.&𝑢O/'!.% 	, (S. 79)
 

𝜕𝑢O/'!.&
𝜕�̃� = �̃�∇%𝑢O/'!.& +

𝑘R+,-�̃�6#(𝑢O5/'!.&
𝐾S1 + 𝑢O5/'!.&

− 𝑘R$#$!𝑢O/'!.&𝑢O)'!.&

−𝑘R$!.𝑢O.'!.𝑢O/'!.& − 𝑘R&'!.𝑢O01-.'!.%𝑢O/'!.& 	, (S. 80)
 

𝜕𝑢O01-.'!.%
𝜕�̃�

= �̃�∇%𝑢O01-.'!.% + 𝑘R$!.𝑢O.'!.𝑢O/'!.% − 𝑘R&'!.𝑢O01-.'!.%𝑢O/'!.& 	, (S. 81) 

𝜕𝑢O01-.'!.&
𝜕�̃�

= �̃�∇%𝑢O01-.'!.& + 𝑘R$!.𝑢O.'!.𝑢O/'!.& − 𝑘R&'!.𝑢O01-.'!.&𝑢O/'!.% 	, (S. 82) 

𝜕𝑢O234.'!.%
𝜕�̃�

= �̃�∇%𝑢O234.'!.% + 𝑘R&'!.𝑢O01-.'!.%𝑢O/'!.& + 𝑘R&'!.𝑢O01-.'!.&𝑢O/'!.% 	, (S. 83) 

𝜕𝑢O234.'!.&
𝜕�̃�

= �̃�∇%𝑢O234.'!.& + 𝑘R&'!.𝑢O01-.'!.%𝑢O/'!.& + 𝑘R&'!.𝑢O01-.'!.&𝑢O/'!.% 	. (S. 84) 

We normalized the concentrations, lengths, times, and other parameters similarly to 
(S. 51)~(S. 60). Here, we defined	

𝑢.)*)+,
9 = 𝑢.'!"

9 = 𝑢.'!.
9 	, (S. 85) 

where 𝑢.'!"
9  and 𝑢.'!.

9  are the initial concentration of L†
AB and L†

AC, respectively.
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C. Numerical Methods  
The numerical method used for the simulation was the same as that described in 
Supplementary Note 1 D. We used the kinetic parameter values reported in other papers: 
𝐾1 = 3.9 × 10D#	[µM] ; 𝑘+,- = 8.2 × 10D%	[sD#] ; 𝑘$#$! = 𝑘$!. = 10	[µMD#sD#] ; and 
𝑘&'!. = 6.0	[µMD#sD#].	 𝑘$!"  was varied as 1.0 × 10D#, 1.0, 10	[µMD#sD#]. 𝑘&'!"  was 

also varied as 6.0 × 10D%, 6.0 × 10D#, 6.0	[µMD#sD#]. The initial concentrations of triggers 
and inhibitor RNAs varied, as shown in Supplementary Table 11. The normalized initial 
total concentration of inhibitor RNA �̃�!" = 𝑢)'!"-

-B- /𝑢/'!"-
-B- = (𝑢)'!"-

9 + 𝑢5/'!"-
9 )/(𝑢/'!"-

9 +
𝑢5/'!"-
9 ), where 𝑢)'!"-

-B-  = 𝑢)'!"-
9 + 𝑢5/'!"-

9  is the initial total concentration of excess and 
hybridized inhibitor RNAs, and 𝑢/'!"-

-B-  = 𝑢/'!"-
9 + 𝑢5/'!"-

9  is the initial total concentration 
of active and inhibited triggers. Similarly, �̃�!2  = 𝑢)'!.-

-B- /𝑢/'!.-
-B- = (𝑢)'!.-

9 + 𝑢5/'!.-
9 )/

(𝑢/'!.-
9 + 𝑢5/'!.-

9 ). The initial concentrations of DNA linker particles are fixed as follows; 
𝑢.'!"
9 = 𝑢.'!.

9 = 8.0 × 10D#	[µM] ; 𝑢01-.'!"%
9 = 𝑢01-.'!"&

9 = 𝑢234.'!"%
9 = 𝑢234.'!"&

9 =
𝑢01-.'!.%
9 = 𝑢01-.'!.&

9 = 𝑢234.'!.%
9 = 𝑢234.'!.&

9 = 0	[µM]. 𝑐6#( is fixed at 	8.5 × 10D%	[µM], 

which correspond to experimental enzyme unit concentrations 2.5 × 10D#	[U µL⁄ ]. The 
length parameters are set as follows: 𝐿 = 125	[µm] , 𝑙9 = 1.25	[µm] , and 𝑅 =
18.75	[µm] . 𝐷BC-  and 𝐷5A  was set as 6.22  and 0.35	[µm% s⁄ ] , respectively. For 
simplicity, we neglected the difference in the diffusion coefficients with respect to the 
length of DNA. We defined the division ratio of B-droplets, 𝑟F54_", and C-droplets, 𝑟F54_2, 
as follows: 

𝑤!" = 𝑢O.'!" + 𝑢O01-.'!"% + 𝑢O01-.'!"& 	, (S. 86) 
𝑤!2 = 𝑢O.'!. + 𝑢O01-.'!.% + 𝑢O01-.'!.& 	, (S. 87) 

𝑓(𝑤!") =
𝐾!"H

𝐾!"H +𝑤!"H
	 , (S. 88) 

𝑔(𝑤!2) =
𝐾!2H

𝐾!2H +𝑤!2H
	 , (S. 89) 

𝑟F54_" =
𝑓(𝑤!") − 𝑓15A
𝑓1,G − 𝑓15A

	 , (S. 90) 

𝑟F54_2 =
𝑔(𝑤!2) − 𝑔15A
𝑔1,G − 𝑔15A

	 , (S. 91) 

where 𝐾!" and 𝐾!2 are the threshold concentrations of the uncleaved linker for A·B-
droplet division and A·C-droplet division, respectively. 𝑛 is a cooperativity coefficient 
that expresses the switch-like dependence of division on the uncleaved linker 
concentrations. 𝑓1,G  and 𝑓15A  are the maximum and minimum values of 𝑓(𝑤!") , 
respectively. 𝑔1,G  and 𝑔15A  denote the maximum and minimum value of 𝑔(𝑤!2) , 
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respectively. 𝑛 was varied as 2, 4, 8, 16, 32. 𝐾!" and 𝐾!2 were varied as 0.1, 0.5, and 
0.9. 
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Supplementary Note 3: Measurement of a division ratio in the experiment 
The fluorescence images in the 6-FAM, Alexa405, and Cy3 channels were converted to 
binary images using Fiji7, and the droplet regions were distinguished from other regions. 
The division ratio for B-droplet division,	 𝑟F54_" , was defined as follows: 𝑟F54_" = 1 −
𝑁+B3+_!"/𝑁-B-,3_", where 𝑁-B-,3_" is the sum of the number of pixels in the droplet regions 
in the Alexa 405 channel;	𝑁+B3+_!" is the sum of the number of pixels that are droplet 
regions in both the 6-FAM channel and the Alexa405 channel. In addition, the division 
ratio for C-droplet division,	 𝑟F54_2, was defined as follows: 𝑟F54_2 = 1 − 𝑁+B3+_!2/𝑁-B-,3_2, 
where 𝑁-B-,3_2  is the sum of the number of pixels in the droplet regions in the Cy3 
channel and 𝑁+B3+_!2 is the sum of the number of pixels that are droplet regions in both 
the 6-FAM and Cy3 channels. We measured the time course of 𝑟F54_" in Figures 4c and 
4d and that of both 𝑟F54_" and 𝑟F54_2 in Figure 7a.  



 

 15 

Supplementary Figures 

 

 
Supplementary Figure 1. Time course of total DNA linker concentration in the 
reaction-diffusion simulation (a) Upon decreasing RNase H concentration, 𝑐6#(, the 
cleavage rate of total DNA linker gets more slowly. �̃�!"  was fixed at 1.5. (b) Upon 
increasing Inhibitor RNA concentrations, 𝑢)'!"%

9 and 𝑢)'!"&
9 , the cleavage rate of total 

DNA linker is slowed. 𝑐6#( was fixed at 2.5×10-2 U/µL. These results suggested that the 
cleavage rate of total DNA linker can be regulated by tuning 𝑐6#( or 𝑢)'!"-

9  (i =1, 2). 

Source data are provided as a Source Data file. 
 



 

 16 

 
Supplementary Figure 2. Time course of the division ratio rdiv in the reaction-
diffusion simulation. Time courses of rdiv at n = 2 (a), 4 (b), 8 (c), 16 (d), and 32 (e). 
For each condition, the value of K was changed to 0.01, 0.05, and 0.10. In all results, we 
consistently observed the trend of the increasing rate of rdiv become slow when 
increasing 𝑢)'!"-

9  (i =1, 2) or decreasing 𝑐6#(. Source data are provided as a Source 

Data file. 
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Supplementary Figure 3. Time-lapse images of C·A·B-droplet division at several 
RNA conditions (i)-(v). More than four independent fields of view were observed with 
similar results. 
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Supplementary Figure 4. Time difference 𝜟𝝉 at each of five RNA conditions in the 
reaction-diffusion simulation when 𝒌𝐡𝐀𝐁 𝒌𝐡𝐀𝐂⁄ = 𝒌𝐒𝐃𝐀𝐁 𝒌𝐒𝐃𝐀𝐂⁄ = 𝟏. 𝟎. ∆�̃� = (i) 1.25, 
(ii) 0.5, (iii) -0.5, (iv) -1.0, and (v) -1.25. n = 16. Source data are provided as a Source 
Data file. 
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Supplementary Figure 5. Time difference 𝜟𝝉 at each of five RNA conditions in the 
reaction-diffusion simulation when 𝒌𝐡𝐀𝐁 𝒌𝐡𝐀𝐂⁄ = 𝒌𝐒𝐃𝐀𝐁 𝒌𝐒𝐃𝐀𝐂⁄ = 𝟎. 𝟏. ∆�̃� = (i) 1.25, 
(ii) 0.5, (iii) -0.5, (iv) -1.0, and (v) -1.25. n = 16. Source data are provided as a Source 
Data file. 
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Supplementary Figure 6. Time difference 𝜟𝝉 at each of five RNA conditions in the 
reaction-diffusion simulation when 𝒌𝐡𝐀𝐁 𝒌𝐡𝐀𝐂⁄ = 𝒌𝐒𝐃𝐀𝐁 𝒌𝐒𝐃𝐀𝐂⁄ = 𝟎. 𝟎𝟏. ∆�̃� = (i) 1.25, 
(ii) 0.5, (iii) -0.5, (iv) -1.0, and (v) -1.25. n = 16. Source data are provided as a Source 
Data file. 
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Supplementary Figure 7. Time difference 𝜟𝝉 at each of five RNA conditions in the 
reaction-diffusion simulation. ∆�̃� = (i) 1.25, (ii) 0.5, (iii) -0.5, (iv) -1.0, and (v) -1.25. 
𝑘$!" 𝑘$!.⁄ = 𝑘&'!" 𝑘&'!.⁄ = 0.1 and n = 2 (a), 4 (b), 8 (c), 16 (d), and 32 (e). Source data 
are provided as a Source Data file. 
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Supplementary Tables 
 
Supplementary Table 1: Sequences of Y-shaped DNA nanostructures. Bold font 
represents the sticky end sequence. Complementary stem sequences are represented 
in the same color. 
 

Name Sequence (5’→3’) 

YA1 GCTCGAGCCAGTGAGGACGGAAGTTTGTCGTAGCATCGCACC 

YA2 GCTCGAGCCAACCACGCCTGTCCATTACTTCCGTCCTCACTG 

YA3 GCTCGAGCGGTGCGATGCTACGACTTTGGACAGGCGTGGTTG 

YA2_0_FAM [FAM]-CAACCACGCCTGTCCATTACTTCCGTCCTCACTG 

YB1 CTCGCGAGAAAGGAACTCTCCGCGTTGACAAAGCCGACACGT 

YB2 CTCGCGAGGCCTCTGTGTCGCATCTTCGCGGAGAGTTCCTTT 

YB3 CTCGCGAGACGTGTCGGCTTTGTCTTGATGCGACACAGAGGC 

YB2_0_Alexa405 [Alexa405]-GCCTCTGTGTCGCATCTTCGCGGAGAGTTCCTTT 

YC1 CAGCGCTGCTGGTTACACTGAGCTTTATGAACCTAGTGTGGC 

YC2 CAGCGCTGGCCACACTAGGTTCATTTCGCTTGATACGATGTC 

YC3 CAGCGCTGGACATCGTATCAAGCGTTAGCTCAGTGTAACCAG 

YC2_0_Cy3 [Cy3]-GCCACACTAGGTTCATTTCGCTTGATACGATGTC 
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Supplementary Table 2: Sequences of 6-branched DNA linkers. Bold font represents 
the sticky end sequence. The underlined sequence represents the Toehold sequences. 
Complementary stem sequences are represented in the same color.  

Name Sequence (5’→3’) 

LAB1 GCTCGAGCCACGACCGACGCCACGCCGAGTTTGGTGGCTTATACAGACGT 

LAB2 GCTCGAGCACGTCTGTATAAGCCACCTTTCGGTTCTCTCCAAAGCA 

LAB3 GCTCGAGCTGCTTTGGAGAGAACCGATTAATGGATTTTTGGA 

LAB4 CTCGCGAGCCTGCTCCAAAAATCCATTTTTGCGAAATTGATGGCTGC 

LAB5 CTCGCGAGGCAGCCATCAATTTCGCATTCGGTCACATAACTGGAGA 

LAB6 CTCGCGAGTCTCCAGTTATGTGACCGTTACTCGGCGTGG 

L†AB1 GCTCGAGCCGGCGCTGTAAATTTGCGTTCCCCGGGCCGGT 

L†AB2 GCTCGAGCCAGACGTCACTCTCCAACTTCGCAAATTTACAGCGCCG 

L†AB3 GCTCGAGCTGAGGGACCCAGGACAGGAGATTGTTGGAGAGTGACGTCTG 

L†AB4 CTCGCGAGGCTGGACTAACGGAACGGTTTCTCCTGTCCTGG 

L†AB5 CTCGCGAGCTCAGAGAGGTGACAGCATTCCGTTCCGTTAGTCCAGC 

L†AB6 CTCGCGAGCGGCGCGACCGGCCCGGGGTTTGCTGTCACCTCTCTGAG 

L†AC1 GCTCGAGCAATGGATTTTTGGAGCAGGTTGGTGGCTTATACAGACGT 

L†AC2 GCTCGAGCACGTCTGTATAAGCCACCTTTCGGTTCTCTCCAAAGCA 

L†AC3 GCTCGAGCTGCTTTGGAGAGAACCGATTCACGACCGACG 

L†AC4 CAGCGCTGACTCGGCGTGGCGTCGGTCGTGTTTGCGAAATTGATGGCTGC 

L†AC5 CAGCGCTGGCAGCCATCAATTTCGCATTCGGTCACATAACTGGAGA 

L†AC6 CAGCGCTGTCTCCAGTTATGTGACCGTTCCTGCTCCAAAAA 
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Supplementary Table 3: Sequences of division triggers and Inhibitor RNAs. TAB1, TAB2, 
T†

AB1, T†
AB2, T†

AC1, and T†
AC2 are DNA sequences. R†

AB1, R†
AB2, R†

AC1, and R†
AC2 are RNA 

sequences. The underlined sequence represents the Toehold sequences. Here, the 
sequences of R†

AB1, R†
AB2, R†

AC1, and R†
AC2 are the same as miR-6875-5p, miR-4634, 

miR-1246, and miR-1307-3p, respectively. 
 

Name Sequence (5’→3’) 

TAB1 AATGGATTTTTGGAGCAGG 

TAB2 ACTCGGCGTGGCGTCGGTCGTG 

T†AB1 TCTCCTGTCCTGGGTCCCTCA 

T†AB2 CCCCGGGCCGGTCGCGCCG 

R†AB1 UGAGGGACCCAGGACAGGAGA 

R†AB2 CGGCGCGACCGGCCCGGGG 

T†AC1 CCTGCTCCAAAAATCCATT 

T†AC2 CACGACCGACGCCACGCCGAGT 

R†AC1 AAUGGAUUUUUGGAGCAGG 

R†AC2 ACUCGGCGUGGCGUCGGUCGUG 
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Supplementary Table 4: Strand concentrations of A·B-droplet 
 

  Concentration  

Name At annealing After dilution 
After adding 

the mixture 

YA1 5.0 µM 2.5 µM 1.25 µM 

YA2 4.5 µM 2.25 µM 1.125 µM 

YA3 5.0 µM 2.5 µM 1.25 µM 

YA2_0_FAM 0.5 µM 0.25 µM 0.125 µM 

YB1 5.0 µM 2.5 µM 1.25 µM 

YB2 4.5 µM 2.25 µM 1.125 µM 

YB3 5.0 µM 2.5 µM 1.25 µM 

YB2_0_Alexa405 0.5 µM 0.25 µM 0.125 µM 

LAB1 1.65 µM 0.825 µM 0.4125 µM 

LAB2 1.65 µM 0.825 µM 0.4125 µM 

LAB3 1.65 µM 0.825 µM 0.4125 µM 

LAB4 1.65 µM 0.825 µM 0.4125 µM 

LAB5 1.65 µM 0.825 µM 0.4125 µM 

LAB6 1.65 µM 0.825 µM 0.4125 µM 
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Supplementary Table 5: Strand concentrations of A:B-droplet 
  Concentration  

Name At annealing After dilution 
After adding 

the mixture 

YA1 5.0 µM 2.5 µM 1.25 µM 

YA2 4.5 µM 2.25 µM 1.125 µM 

YA3 5.0 µM 2.5 µM 1.25 µM 

YA2_0_FAM 0.5 µM 0.25 µM 0.125 µM 

YB1 5.0 µM 2.5 µM 1.25 µM 

YB2 4.5 µM 2.25 µM 1.125 µM 

YB3 5.0 µM 2.5 µM 1.25 µM 

YB2_0_Alexa405 0.5 µM 0.25 µM 0.125 µM 

LAB1 1.485 µM 0.7425 µM 0.37125 µM 

LAB2 1.485 µM 0.7425 µM 0.37125 µM 

LAB3 1.485 µM 0.7425 µM 0.37125 µM 

LAB4 1.485 µM 0.7425 µM 0.37125 µM 

LAB5 1.485 µM 0.7425 µM 0.37125 µM 

LAB6 1.485 µM 0.7425 µM 0.37125 µM 

L†AB1 0.165 µM 0.0825 µM 0.04125 µM 

L†AB2 0.165 µM 0.0825 µM 0.04125 µM 

L†AB3 0.165 µM 0.0825 µM 0.04125 µM 

L†AB4 0.165 µM 0.0825 µM 0.04125 µM 

L†AB5 0.165 µM 0.0825 µM 0.04125 µM 

L†AB6 0.165 µM 0.0825 µM 0.04125 µM 
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Supplementary Table 6: Strand concentrations of C·A·B-droplet  
 Concentration 

Name At annealing 
After adding 

the mixture 

YA1 1.0 µM 0.4 µM 

YA2 0.9 µM 0.36 µM 

YA3 1.0 µM 0.4 µM 

YA2_0_FAM 0.1 µM 0.04 µM 

YB1 1.0 µM 0.4 µM 

YB2 0.9 µM 0.36 µM 

YB3 1.0 µM 0.4 µM 

YB2_0_Alexa405 0.1 µM 0.04 µM 

YC1 1.0 µM 0.4 µM 

YC2 0.9 µM 0.36 µM 

YC3 1.0 µM 0.4 µM 

YC2_0_Cy3 0.1 µM 0.04 µM 

L†AB1 2.0 µM 0.8 µM 

L†AB2 2.0 µM 0.8 µM 

L†AB3 2.0 µM 0.8 µM 

L†AB4 2.0 µM 0.8 µM 

L†AB5 2.0 µM 0.8 µM 

L†AB6 2.0 µM 0.8 µM 

L†AC1 2.0 µM 0.8 µM 

L†AC2 2.0 µM 0.8 µM 

L†AC3 2.0 µM 0.8 µM 
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L†AC4 2.0 µM 0.8 µM 

L†AC5 2.0 µM 0.8 µM 

L†AC6 2.0 µM 0.8 µM 
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Supplementary Table 7: Strand and enzyme concentrations in a trigger mixture for the 
timing-controlled division experiment 

 Concentration 

Name 
Before mixing with 

the droplet sample 

After mixing with 

the droplet sample 

TAB1 2.5 µM 1.25 µM 

TAB2 2.5 µM 1.25 µM 

T†AB1 0.25 µM 0.125 µM 

T†AB2 0.25 µM 0.125 µM 

R†AB1 0.25 / 0.375 / 0.5 µM 0.125 / 0.1875 / 0.25 µM 

R†AB2 0.25 / 0.375 / 0.5 µM 0.125 / 0.1875 / 0.25 µM 

Thermostable RNase H 0.025 / 0.05 / 0.1 U/µL 0.0125 / 0.025 / 0.05 U/µL 

MgCl2 3 mM 1.5 mM 
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Supplementary Table 8: Strand and enzyme concentrations in a trigger mixture 1 for 
the division through Pathway 1 

 Concentration 

Name 
Before mixing with 

the droplet sample 

After mixing with 

the droplet sample 

T†AB1 4 µM 2.4 µM 

T†AB2 4 µM 2.4 µM 

R†AB1 5 µM 3 µM 

R†AB2 5 µM 3 µM 

T†AC1 4 µM 2.4 µM 

T†AC2 4 µM 2.4 µM 

RNase H 0.417 U/µL 0.25 U/µL 

MgCl2 2.5 mM 1.5 mM 
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Supplementary Table 9: Strand and enzyme concentrations in a trigger mixture 2 for 
the division through Pathway 2 

 Concentration 

Name 
Before mixing with 

the droplet sample 

After mixing with 

the droplet sample 

T†AB1 4 µM 2.4 µM 

T†AB2 4 µM 2.4 µM 

T†AC1 4 µM 2.4 µM 

T†AC2 4 µM 2.4 µM 

R†AC1 5 µM 3 µM 

R†AC2 5 µM 3 µM 

RNase H 0.417 U/µL 0.25 U/µL 

MgCl2 2.5 mM 1.5 mM 
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Supplementary Table 10: Strand and enzyme concentrations of trigger mixture for the 
experiment of miRNA sequences concentration comparator 
 

 Concentration after mixing with the droplet sample 

Name 

(1) 

𝒄O𝐀𝐁 = 1.25  

𝒄O𝐀𝐂 = 0 

∆𝒄O = 1.25 

𝒄O𝐭 = 1.25 

(2) 

𝒄O𝐀𝐁 = 1.25  

𝒄O𝐀𝐂 = 0.75 

∆𝒄O = 0.50 

𝒄O𝐭 = 2.00 

(3) 

𝒄O𝐀𝐁	= 0.75  

𝒄O𝐀𝐂 = 1.25 

∆𝒄O = −0.50 

𝒄O𝐭 = 2.00 

(4) 

𝒄O𝐀𝐁	= 0.25  

𝒄O𝐀𝐂	= 1.25 

∆𝒄O = −1.00 

𝒄O𝐭 = 1.50 

(5) 

𝒄O𝐀𝐁 = 0  

𝒄O𝐀𝐂	= 1.25 

∆𝒄O = −1.25 

𝒄O𝐭 = 1.25 

T†AB1 2.4 µM 2.4 µM 2.4 µM 2.4 µM 2.4 µM 

T†AB2 2.4 µM 2.4 µM 2.4 µM 2.4 µM 2.4 µM 

T†AC1 2.4 µM 2.4 µM 2.4 µM 2.4 µM 2.4 µM 

T†AC2 2.4 µM 2.4 µM 2.4 µM 2.4 µM 2.4 µM 

R†AB1 3 µM 3 µM 2.25 µM 0.75 µM 0 µM 

R†AB2 3 µM 3 µM 2.25 µM 0.75 µM 0 µM 

R†AC1 0 µM 2.25 µM 3 µM 3 µM 3 µM 

R†AC2 0 µM 2.25 µM 3 µM 3 µM 3 µM 

RNase H 0.25 U/µL 0.25 U/µL 0.25 U/µL 0.25 U/µL 0.25 U/µL 

MgCl2 1.5 mM 1.5 mM 1.5 mM 1.5 mM 1.5 mM 
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Supplementary Table 11: Concentrations of division triggers and inhibitor RNAs for the 
reaction-diffusion simulation 

 

 Concentration 

Name 

(1) 

𝒄O𝐀𝐁 = 1.25  

𝒄O𝐀𝐂 = 0 

∆𝒄O = 1.25 

𝒄O𝐭 = 1.25 

(2) 

𝒄O𝐀𝐁 = 1.25  

𝒄O𝐀𝐂 = 0.75 

∆𝒄O = 0.50 

𝒄O𝐭 = 2.00 

(3) 

𝒄O𝐀𝐁	= 0.75  

𝒄O𝐀𝐂 = 1.25 

∆𝒄O = −0.50 

𝒄O𝐭 = 2.00 

(4) 

𝒄O𝐀𝐁	= 0.25  

𝒄O𝐀𝐂	= 1.25 

∆𝒄O = −1.00 

𝒄O𝐭 = 1.50 

(5) 

𝒄O𝐀𝐁 = 0  

𝒄O𝐀𝐂	= 1.25 

∆𝒄O = −1.25 

𝒄O𝐭 = 1.25 

T†AB1 2.4 µM 2.4 µM 2.4 µM 2.4 µM 2.4 µM 

T†AB2 2.4 µM 2.4 µM 2.4 µM 2.4 µM 2.4 µM 

T†AC1 2.4 µM 2.4 µM 2.4 µM 2.4 µM 2.4 µM 

T†AC2 2.4 µM 2.4 µM 2.4 µM 2.4 µM 2.4 µM 

R†AB1 3 µM 3 µM 2.25 µM 0.75 µM 0 µM 

R†AB2 3 µM 3 µM 2.25 µM 0.75 µM 0 µM 

R†AC1 0 µM 2.25 µM 3 µM 3 µM 3 µM 

R†AC2 0 µM 2.25 µM 3 µM 3 µM 3 µM 
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