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S1 Model details for first stator binding to second, in the straight-line system

In this section, we present model details for the example system derived from [1], where the first stator (which is opened, and with a fuel
molecule bound) is attempting to bind to the second stator (which is still closed), in a system with three stators arranged in a straight line.

*Corresponding author (mlakin@cs.unm. edu)



Here, and in all examples, we used a floating-point representation for our constraint variables with an 8 bit exponent and an 8 bit
significand, and the following values for other system parameters:

e Lygs =0.34nm,
e L, =0.68nm, and
e £=1072.

For the purposes of displaying the examples in this document, we used:

¢ inter-stator distance = 1 nm,

* length of the 1sp domain = 5 nucleotides,

¢ length of the tsp domain = 5 nucleotides,

* length of the toehold domains = 5 nucleotides, and

* length of the recognition domains = 30 nucleotides.

Note that, in this example, we added extra constraints that all y-coordinates equal zero as this decreases solving time.

S1.1 Input representation of the localized process

The domains used in this, and all subsequent examples, are as follows:

* a0, a toehold of length 5 nucleotides

* x, a toehold of length 5 nucleotides

* y, a toehold of length 5 nucleotides

* s, arecognition domain of length 30 nucleotides
* 1sp, a recognition domain of length 5 nucleotides

* tsp, a recognition domain of length 5 nucleotides
The input code for this system is as follows:

( a0~'il s'i2

| s!'i4 y~1i3 loopspacer s*!i2 a0~*!il tetherspacer tether(0,0)
| y~*!i3 s*!i4 loopspacer x~!ib s!i6

| s y~ loopspacer s*!i6 x~*!i5 tetherspacer tether(1,0)

| s!i7 y~ loopspacer s*!i7 x~* tetherspacer tether(2,0) )

S1.2 Fully explicit representation of the localized process

Here, and elsewhere in this document, we use the % symbol to represent the position variables introduced automatically by the prototype
compiler where they were not supplied in the input code. Furthermore, we use the @ symbol to represent the length of a domain, so s@30 is
a domain s with length 30 (this enables the results of the condensing process to be confirmed, see below).

( <xh1, y%hl, z%1) a0~'il@5 (x%2, y%h2, z%h2) s'i2@30 (x%3, yh3, z%3)>

| <(x%4, yhd, z%4) s'id@30 (x%5, y%b5, z#h5) y~'i30@5 (x%6, yh6, z%6) loopspacer@5
%7, yhT, 2h7) s%1i2030 (x%8, yh8, z%8) a0~*!i10@5 (x%9, y%9, z%9)
tetherspacer@5 tether(0.0, 0.0, 0.0)>

| <(x%10, y%10, z%10) y~*!i3@5 (x%11, y%ll, z%11) s=*!'i4@30 (x%12, y%12, z%12) loopspacer@5
(x%13, y%13, z%13) x~1ib@5 (x%14, y%l4, z%14) s!'i6@30 (x%15, y%15, z%15)>

| <(x%16, y%16, z%16) s@30 (x%17, y%l7, z%17) y~@5 (x%18, y%18, z%18) loopspacer@5
(x%19, y%19, z%19) s*1i6030 (x%20, y%20, z%20) x~*!1i505 (x%21, y%21, z%21)
tetherspacer@5 tether(1.0, 0.0, 0.0)>

| <(x%22, y%h22, 2%22) s'i7@30 (x%23, y%h23, z%23) y~@5 (x%24, yh24, z%24) loopspacer@b
(x%25, y%h25, z%25) s*!i70@30 (x%26, y%26, z%26) x~*Q5 (x%27, yh27, zh27)
tetherspacer@5 tether(2.0, 0.0, 0.0)> )



S1.3 Fully condensed localized process

Here, and elsewhere in this document, we use the hyphen symbol to connect individual domains to represent the combined domain produced
by the condensing procedure. So, for example, the condensed combination of domains s and y is written as s-y and its complement as
S-y*.

( <(x%1, yhl, z%1) a0-s'i1@35 (x%3, yh3, z%3)>

<(x%4, yh4, zh4) s-y!id@35 (x%6, yh6, zh6) loopspacer@5 (x%7, yAh7, z%h7) a0-sx!1i1035
(x%9, y%9, z%9) tetherspacer@5 tether (0.0, 0.0, 0.0)>
<(x%10, y%10, z%10) s-y*1i4@35 (x%12, y%12, z%12) loopspacer@5 (x%13, y%13, z%13)
x-s!i5@35 (x%15, y%15, z%15)>
<(x%16, y%16, z%16) s-y-loopspacer@40 (x%19, y%19, z%19) x-s*!i5@35 (x%21, y%21, z%21)
tetherspacer@5 tether(1.0, 0.0, 0.0)>
<(x%h22, yh22, z%22) s'i7@30 (x%23, y%23, z%23) y-loopspacer@10 (x%25, y%25, z%25)
sx 117030 (x%26, y%26, z%,26) x-tetherspacer@10 tether(2.0, 0.0, 0.0)> )

S1.4 Derived set of constraints

The total number of constraints in this example is: 107

xh3 - xhl * x43 - xhl + yh3 - yhl * yh3 - yhl + z%3 - zhl * 243 - zh1l >= 1.1015625% (2%*T7)
xh3 - xhl * 43 - xhl + yh3 - yhl * yh3 - yhl + 243 - zhl * 243 - zh1 <= 1.1015625% (2%*7)
Xh6 - xhd * xh6 - xhd + yh6 - yhd * yh6 - yhh + zU6 - z%4 * z6 - zhd4 >= 1.1015625% (2%*7)
Xh6 - xhh * xh6 - xhd + yh6 - yhd * yhE - yhd + zh6 - zhd * z)6 - zhd <= 1.1015625% (2%*7)
XWT - xh6 * KT - xh6 + yh7T - yh6 * yh7 - yh6e + zh7 - 246 * 247 - z%6 <= 1.4375%(2%*3)

x%9 - X7 * x%9 - XUT + yh9 - y%T * yhO - yAT + z%9 - ZhT * zZ%9 - 247 >= 1.1015625% (2%*7)
xh9 - xUT * xh9 - XWT + yh9 - yAT * yh9 - yhT + Zh9 - ZUT * 249 - z4T7 <= 1.1015625% (2%*7)

+0.0 - x%9 * +0.0 - x%9 + +0.0 - y%9 * +0.0 - y/49 + +0.0 - z%9 * +0.0 - z%49 <= 1.4375%(2*x*3)

x%12 - x%h10 * x%12 - x%10 + y%12 - y410 * y%12 - y%10 + z%12 - z)10 * 2412 - z%10 >= 1.1015625%(2%*7)
x%12 - x%h10 * x%12 - x%10 + y%12 - y410 * y%12 - y%10 + z%12 - z)10 * 2412 - z%10 <= 1.1015625%(2*%*7)
x%h13 - x%12 * x%13 - x%12 + yh13 - yhl12 * yi13 - yi12 + 2%13 - 212 * 2413 - 212 <= 1.4375%(2%*3)
x%156 - x}13 * x%15 - x%13 + yh1b - y%h13 * yi156 - yh13 + z%15 - 213 * z)15 - z%13 >= 1.1015625% (2%*7)
x%h15 - x%13 * 415 - x%13 + y%15 - y4l13 * y%15 - y%13 + 215 - z)13 * z)15 - z%13 <= 1.1015625%(2**7)
x%19 - %16 * x%19 - x%16 + y%h19 - yhl6 * yi19 - yi16 + z%19 - z%16 * 2419 - 216 <= 1.4375%(2%*9)
x%h21 - x%h19 * x%21 - x%19 + y%21 - yA19 * y%21 - yi%19 + z%21 - z)19 * z)21 - z%19 >= 1.1015625%(2%*7)
x%21 - x%19 * x%21 - x%19 + y%21 - yh19 * yi21 - yi%19 + z%21 - 219 * 2421 - 219 <= 1.1015625*(2**7)

1 - x%21 * 1 - x¥21 + +0.0 - y%21 * +0.0 - y%21 + +0.0 - z%21 * +0.0 - z%21 <= 1.4375%(2%%3)

x%h23 - x%22 * x%23 - x%22 + yh23 - yAh22

x%h26 - x%25 * %26 - x%25 + y%h26 - y%h25

x%h23 - x%22 * x%23 - x422 + yh23 - yh22 x y423 - yh22 + z%23 - z%422 * z%23 - 2422 >= 1.625%x(2%*6)

y%h23 - yh22 + 223 - 2422 * z%23 - z}22 <= 1.625%(2**6)

yh26 - yh25 + 226 - z%25 * z%26 - z}25 >= 1.625%(2**6)

*
*

x%25 - x%23 * x%25 - x%23 + y%25 - y%23 * y%25 - y%23 + z%25 - z%23 * zY25 - z%23 <= 1.4375%(2x*5)
*
*

x%26 - x%25 * x%26 - x%25 + yh26 - y%25

yh26 - yh25 + 226 - 2425 * 226 - 225 <= 1.625%(2%%6)

1x(2%*%1) - x%26 * 1*x(2%*1) - x%26 + +0.0 - y%26 * +0.0 - y%26 + +0.0 - z%26 * +0.0 - z)26 <= 1.4375%(2x*5)
x%h1 == x%9
yhl == y%9
z%h1 == z9
xhT == x%3
yhT == yh3
zhT == 243
x%13 == x}21
yh13 == y%21
z%13 == z%21
x%19 == x%15
y%19 == y%15
z%19 == z%15
x%h4 == x%12



yha
z%4
x%410
y%10
z%10
x%22
yh22
z%22
x%25
%25
z%25
z%h1
zh3
z%4
z%h6
zhT
z%9
+0.0
z%10
z%12
z%13
z%15
z%16
z%19
z%21
+0.0
z%22
z%23
z%25
%26
+0.0
yhi
yhl
y%h3
y%h3
yhé
yha
yh6
yh6
yhT
yhT
yh9
y%h9
+0.0
+0.0
y%10
y%10
yhi12
yhi12
y%13
y%h13
y%15
y%15
yh16

== yl12
== z}12
== x%6
== y%6
== z%6
== xY%26
== y%26
== 226
== x%23
== y23
== z%23
>= -1.3046875% (2%*%-17)
1.3046875% (2%*-17)
1.3046875% (2x*-17)
>= -1.3046875%(2%*-17)
1.3046875% (2%*-17)
1.3046875% (2%*-17)
== +0.0
>= -1.3046875% (2%%-17)
>= -1.3046875% (2%x-17)
>= -1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
== +0.0
>= -1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
== +0.0
>= -1.3046875* (2%*-17)
<= 1.3046875%(2%*-17)
>= -1.3046875% (2%*-17)
<= 1.3046875% (2%*-17)
>= -1.3046875%(2%*-17)
<= 1.3046875%(2%*-17)
>= -1.3046875% (2%*%-17)
<= 1.3046875%(2%*-17)
>= -1.3046875% (2%*-17)
<= 1.3046875% (2%x-17)
>= -1.3046875%(2%*-17)
<= 1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
<= 1.3046875% (2%*-17)
>= -1.3046875%(2%*-17)
<= 1.3046875* (2%*-17)
>= -1.3046875%(2%*-17)
<= 1.3046875% (2**-17)
>= -1.3046875%(2%*-17)
<= 1.3046875% (2%*-17)
>= -1.3046875% (2%x-17)
<= 1.3046875% (2%*-17)
>= -1.3046875%(2%*-17)



y%16 <= 1.3046875%(2%%-17)
y%19 >= -1.3046875% (2%*-17)
y%h19 <= 1.3046875% (2%*-17)
y%h21 >= -1.3046875%(2%*-17)
y%h21 <= 1.3046875% (2%*-17)
+0.0 >= -1.3046875% (2%*-17)
+0.0 <= 1.3046875%(2%*-17)
y%h22 >= -1.3046875% (2%*-17)
y%22 <= 1.3046875%(2%*-17)
y%23 >= -1.3046875% (2%*-17)
y%23 <= 1.3046875%(2%%-17)
y%25 >= -1.3046875% (2%*-17)
y%25 <= 1.3046875% (2%*-17)
y%26 >= -1.3046875% (2%*-17)
y%26 <= 1.3046875%(2%*-17)
+0.0 >= -1.3046875% (2%*-17)
+0.0 <= 1.3046875% (2%*-17)

S2 Model details for first stator binding to third, in the straight-line system

In this section, we present model details for the example system derived from [1], where the first stator (which is opened, and with a fuel
molecule bound) is attempting to bind to the third stator (which is still closed), in a system with three stators arranged in a straight line. Note
that, in this example, we added extra constraints that all y-coordinates equal zero as this decreases solving time.

S2.1 Input representation of the localized process

( a0~'il s'i2

| s!i4 y~1i3 loopspacer s*!i2 a0~x!il tetherspacer tether(0,0)
| y~*!i3 sx*!i4 loopspacer x~!ib s!i6

| s y~ loopspacer s*!i6 x~*!i5 tetherspacer tether(2,0)

| s!'i7 y~ loopspacer s*!i7 x~* tetherspacer tether(1,0) )

S2.2 Fully explicit representation of the localized process

( <(x%1, yhl, z%1) a0~'il@5 (x%2, yh2, z%2) s'i2@30 (x%3, yh3, z%3)>

| <(x%4, yhd, z/4) s'i4@30 (x%5, yhb5, zk5) y~1i3@5 (x%6, y%h6, z%6) loopspacer@5
(%7, yh7, 2%7) s*!i2030 (x%8, y%8, zk8) a0~*!i1@5 (x%9, yh9, z%9)
tetherspacer@5 tether(0.0, 0.0, 0.0)>

| <(x%10, y%10, z%10) y~*1i305 (x%11, y%1l, z%11) s*!1i4@30 (x%12, y%12, z%12)
loopspacer@5 (x%13, y%13, z%13) x~!1ib@5 (x%14, yhl4, zkl4) s!i6@30 (x%15, yhl5, zh15)>

| <(x%16, y%16, z%16) s@30 (x%17, yki7, z%l17) y~@5 (x%18, y%18, z%18) loopspacer@5
(x%19, y%19, z%19) s*!i6@30 (x%20, y%20, z%20) x~*!ib@5 (x%21, y%21, z%21)
tetherspacer@5 tether(2.0, 0.0, 0.0)>

| <(x%22, y%22, z%22) s!i7@30 (x%23, yh23, z%23) y~@5 (x%24, y%h24, z%24) loopspacer@5
(x%h25, y%h25, z%25) s*!i70@30 (x%26, y%26, z%26) x~*Q5 (x%27, yh27, z%27)
tetherspacer@5 tether(1.0, 0.0, 0.0)> )

S2.3 Fully condensed localized process

( <(x%1, yh1, z%1) a0-s'i1@35 (x%3, yh3, z%3)>

| <(x%4, yhd, z%4) s-y'i4@35 (x%6, y%6, z%6) loopspacer@5 (x%7, yh7, z/k7) a0O-s*!11@35
(x%h9, yh9, z%9) tetherspacer@5 tether(0.0, 0.0, 0.0)>

| <(x%10, y%10, z%10) s-y*!i4@35 (x%12, yhl2, z%12) loopspacer@5 (x%13, y%13, z%13)
x-s1ib@35 (x%15, y%15, z%15)>



| <(x%16, y%16, z%16) s-y-loopspacer@40 (x%19, y%19, z%19) x-s*!1i5@35 (x%21, y%21, z}21)
tetherspacer@5 tether(2.0, 0.0, 0.0)>

| <(x%22, y%22, z%22) s'i7@30 (x%23, y%23, z%23) y-loopspacer@l0 (x%25, y%25, z%25)
s*1i7@30 (x%26, y%26, z/26) x-tetherspacer@l0 tether(1.0, 0.0, 0.0)> )

S2.4 Derived set of constraints

The total number of constraints in this example is: 107

xh3 - xhl * =43 - xhl + yh3 - yhl * yh3 - yhl + 243 - 2%l * 243 - 241 >= 1.1015625% (2%*7)
x%3 - xhl * x%3 - xhl + yh3 - yhl * yh3 - yhl + 243 - 2l * 243 - zl <= 1.1015625% (2**7)
Xh6 - xhd * xh6 - xhd + yh6 - yhd * yhE - yhd + zh6 - zhd * z)6 - zhd >= 1.1015625% (2%*7)
Xh6 - xhd * xh6 - xhd + yh6 - yhd * yhe - yhd + zh6 - zhd * z)6 - zhd <= 1.1015625% (2%*7)
XWT - Xh6 * U7 - xh6 + yh7T - yh6 *x yh7 - yh6 + zZh7 - 246 * 247 - z%6 <= 1.4375%(2%*3)

x%9 - X7 * x%9 - XUT + yh9 - yhT * yhO - yAT + z%9 - ZhT * zZ%9 - z47 >= 1.1015625% (2%*7)
xh9 - xUT * xK9 - XUT + yAO - yAT * yh9 - yAT + Z%9 - ZhT * z%9 - zZ%7 <= 1.1015625% (2%*7)

+0.0 - x%9 * +0.0 - x%9 + +0.0 - y%9 * +0.0 - y/49 + +0.0 - z%9 * +0.0 - z%49 <= 1.4375%(2*x*3)

x%12 - x$h10 * x%12 - x%10 + yh12 - yk10 * y%12 - yh10 + z%12 - 2410 * z412 - z%10 >= 1.1015625% (2%*7)
x%12 - x%10 * x%12 - x%10 + y%12 - y%10 * y%12 - y%10 + z%12 - z%10 * z%12 - z%10 <= 1.1015625% (2%*7)
X513 - x%12 * xY13 - %412 + yh13 - yh12 * y%13 - y%12 + z%13 - z%12 * 2413 - z%12 <= 1.4375%(2%%3)

x%h15 - x%13 * 15 - x%13 + y%15 - y413 * y%15 - y%13 + 215 - z)13 * z)15 - z}%13 >= 1.1015625%(2*%*7)
x%16 - xh13 * x%15 - x%13 + yh1b - y%13 * y%156 - yhl3 + z%15 - z13 * z415 - z%13 <= 1.1015625% (2**7)
x%19 - %416 * x%19 - x%16 + y%h19 - yhl6 * yi19 - yi16 + z%19 - z¥%16 * 2419 - 216 <= 1.4375%(2%*9)

x%21 - xh19 * x%21 - x%19 + yh21 - yk19 * y%21 - yhl19 + z%21 - 2419 * z)21 - z%19 >= 1.1015625% (2%*7)
xh21 - x%19 * xY21 - %419 + y¥21 - yi%19 *x y%21 - y419 + z%21 - z%19 * z%21 - z%19 <= 1.1015625% (2%*7)

1x(2%*%1) - x%21 * 1*x(2%*%1) - x%21 + +0.0 - y%21 * +0.0 - y%21 + +0.0 - z%21 * +0.0 - z)21 <= 1.4375%(2%*3)
x%23 - x%h22 * x423 - x%22 + yh23 - yh22 * y423 - yh22 + z%23 - z%422 * z423 - 222 >= 1.625%(2%%6)
x%23 - x%h22 * x%23 - x%22 + yh23 - yh22 * y423 - yh22 + z%23 - z%22 * z423 - 222 <= 1.625%(2%%6)

1

1

x%25 - x%23 * x%25 - x%23 + yh25 - yh23 * y425 - yi23 + z¥%25 - z%23 * 2§25 - 2},23 <= 1.4375%(2%*5)
x%26 - x%h25 * x%26 - x%25 + y%26 - yh25 * yh26 - yh25 + z%26 - z¥%25 * 2426 - 225 >= 1.625%(2%%6)
xh26 - x%25 * x26 - xU25 + yh26 - yh25 * y%26 - y%25 + z%26 - z%25 * z}%26 - z425 <= 1.625%(2%*6)
1 - x%26 x 1 - x426 + +0.0 - y%26 * +0.0 - y%26 + +0.0 - z%26 * +0.0 - 226 <= 1.4375%(2x*5)

x%hl == x%9

vl == y%9
z%hl == z%9
xh7 == x%3

yhT == y%3

zhT == z43

x%13 == x}21
yh13 == y%21
z%13 == z)21
x%19 == x%15
y419 == y%15
z%19 == z}15
x4 == x%12
yhd == yhl2
zh4 == zH12
x%10 == x%6

y%]_ == y%6
z5h10 == z%6
xh22 == x%h26

yh22 == y26
z%h22 == 226
x%25 == x%23
yh25 == y%23



z5h25
zhl
z%3
z%4
zh6
zhT
zh9
+0.0
z%10
zh12
z5h13
zh15
z%16
z%19
z%21
+0.0
zh22
zh23
z%25
z%26
+0.0
yhl
yhl
y%h3
yh3
yha
yha
yh6
yh6
yhT
yhT
y%9
y%h9
+0.0
+0.0
y%10
y%10
yh12
yh12
y%13
y%13
y%15
y%15
yh16
yh16
y%h19
yh19
yh21
yh21
+0.0
+0.0
yh22
yh22
yh23

== z%23
>= -1.3046875%(2%*-17)
>= -1.3046875% (2%*-17)
>= -1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
== +0.0
>= -1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
>= -1.3046875% (2%*-17)
>= -1.3046875% (2%*-17)
>= -1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
>= -1.3046875% (2%x-17)
== +0.0
>= -1.3046875% (2%*-17)
>= -1.3046875%(2%*-17)
>= -1.3046875% (2%*-17)
>= -1.3046875% (2%x-17)
== +0.0
>= -1.3046875%(2%*-17)
<= 1.3046875%(2%*-17)
>= -1.3046875% (2%*-17)
<= 1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
<= 1.3046875%(2%*-17)
>= -1.3046875%(2%*-17)
<= 1.3046875% (2%*-17)
>= -1.3046875%(2%*-17)
<= 1.3046875% (2%x-17)
>= -1.3046875%(2%*-17)
<= 1.3046875%(2%*-17)
>= -1.3046875% (2%*-17)
<= 1.3046875% (2**-17)
>= -1.3046875% (2%x-17)
<= 1.3046875% (2%*-17)
>= -1.3046875% (2%*-17)
<= 1.3046875% (2**-17)
>= -1.3046875%(2%*-17)
<= 1.3046875% (2%*-17)
>= -1.3046875% (2%x-17)
<= 1.3046875% (2%*-17)
>= -1.3046875% (2%*-17)
<= 1.3046875% (2%*-17)
>= -1.3046875% (2%*-17)
<= 1.3046875* (2%*-17)
>= -1.3046875%(2%*-17)
<= 1.3046875% (2**-17)
>= -1.3046875% (2%*-17)
<= 1.3046875% (2%*-17)
>= -1.3046875% (2%x-17)
<= 1.3046875% (2%*-17)
>= -1.3046875% (2%*-17)



y%23 <= 1.3046875%(2%%-17)
y%25 >= -1.3046875% (2%*-17)
y%25 <= 1.3046875% (2%*-17)
y%26 >= -1.3046875%(2%*-17)
y%26 <= 1.3046875% (2%*-17)
+0.0 >= -1.3046875% (2%*-17)
+0.0 <= 1.3046875%(2%*-17)

S3  Model details for first stator binding to second, in the 90° angle system

In this section, we present model details for the example system derived from [1], where the first stator (which is opened, and with a fuel
molecule bound) is attempting to bind to the second stator (which is still closed), in a system with three stators arranged to form a 90° angle.
Note that, in this example, we did not add extra constraints that all y-coordinates equal zero, as our stators are not located in a straight line.

S3.1 Input representation of the localized process

( a0~1il sti2

| s!i4 y~1i3 loopspacer s*!i2 a0~x!il tetherspacer tether(0,0)
| y~*!i3 sx*!i4 loopspacer x~!ib s!i6

| s y~ loopspacer s*!i6 x~*!i5 tetherspacer tether(1,0)

| s'i7 y~ loopspacer s*!i7 x~* tetherspacer tether(1,1) )

S3.2 Fully explicit representation of the localized process

( <(x%1, yhl, 2z%1) a0~!i1@5 (x%2, y%2, z%2) s!i2030 (x%3, yh3, zh3)>

| <(x%4, yhd, z/4) s!'i4@30 (x%5, y%b5, zk5) y~!1i3@5 (x%6, y%h6, z%6) loopspacer@5
%7, yhT, 2h7) s%1i2030 (x%8, y%h8, z%8) a0~*!i1@5 (x%9, y%9, z%9)
tetherspacer@5 tether(0.0, 0.0, 0.0)>

| <(x%10, y%10, z%10) y~*1i3@5 (x%11, y%ll, z%11) s*!1i4@30 (x%12, y%l2, z%12)
loopspacer@5 (x%13, y%13, z/13) x~!1ib@5 (x%14, yhl4, zkl4) s!i6@30 (x%15, yhlb, zhl5)>

| <(x%h16, y%16, z%16) s@30 (x%17, yhi7, z%l17) y~@5 (x%18, y%18, z%18) loopspacer@5
(x%19, y%19, z%19) s*!i6030 (x%20, y%20, z%20) x~*!i505 (x%21, y%2l, z%21)
tetherspacer@5 tether(1.0, 0.0, 0.0)>

| <(x%22, y%h22, z%22) s'i7@30 (x%23, y%23, z%23) y~@5 (x%24, yh24, z%24) loopspacer@5
(x%25, y%h25, z%25) s*!i70@30 (x%26, y%26, z%26) x~*Q5 (x%27, yh27, zh27)
tetherspacer@5 tether(1.0, 1.0, 0.0)> )

S3.3 Fully condensed localized process

( <(x%1, y%1, z%1) a0-s!i1@35 (x%3, y%3, z%h3)>

| <(x%d, yhd, z%4) s-y'i4@35 (x%6, y%6, z%6) loopspacer@5 (x%7, yh7, z/7) a0O-s*!11@35
(x%h9, y%9, z%9) tetherspacer@5 tether (0.0, 0.0, 0.0)>

| <(x%10, y%10, z%10) s-y*!i4@35 (x%12, y%12, z%12) loopspacer@5 (x%13, y%13, z%13)
x-s1ib@35 (x%15, y%15, z%15)>

| <(x%16, y%16, z%16) s-y-loopspacer@40 (x%19, y%19, z%19) x-sx!ib@35 (x%21, y%21, z%21)
tetherspacer@5 tether(1.0, 0.0, 0.0)>

| <(x%22, y%22, z%22) s'i7@30 (x%23, y%23, z%23) y-loopspacer@l0 (x%25, y%25, z%25)
sx 117030 (x%26, y%26, z),26) x-tetherspacer@10 tether(1.0, 1.0, 0.0)> )

S3.4 Derived set of constraints

The total number of constraints in this example is: 67



xh3 - xhl * 43 - xhl + yh3 - yhl * yh3 - yhl + z%3 - z%l * 243 - z)1l >= 1.1015625% (2%*7)

xh3 - xhl * 43 - xhl + yh3 - yhl * yh3 - yhl + z%3 - 2%l * 243 - z41l <= 1.1015625% (2%*7)

X% - xhd * xU6 - xhd + yh6 - yhd x yh6 - yhd + 26 - zhd * z46 - z%4 >= 1.1015625% (2**7)

Xh6 - xhd * 46 - xhd + yh6 - yhd *x yhe - yhd + zh6 - zhd * 26 - zhd <= 1.1015625% (2%*T7)

XhT - xh6 * KT - xXh6 + yhT - yh6 * yh7T - yh6 + zh7 - zh6 * zh7 - z%h6 <= 1.4375%(2%*3)

Xh9 - XUT * xh9 - AT + yh9 - yhT * yh9 - yhT + 249 - ZUT * z49 - z7 >= 1.1015625% (2**7)

xh9 - U7 * xK9 - XUT + yA9 - yA * y4h9 - yAT + 249 - zZhT * Zz49 - z%T <= 1.1015625%(2**7)

+0.0 - x%9 * +0.0 - x%9 + +0.0 - y%9 * +0.0 - y%49 + +0.0 - z%9 * +0.0 - 249 <= 1.4375%(2%x3)

x%12 - x%10 * x%12 - x%10 + y%12 - y%10 * y%12 - y%10 + z%12 - z%10 * z%12 - z%10 >= 1.1015625% (2%*7)
x%12 - x%10 * x%12 - x%10 + y%h12 - y%10 * y%12 - y%10 + z%12 - z%10 * z%12 - z%10 <= 1.1015625% (2**7)
x%13 - x412 * %413 - x%12 + yh13 - yh12 * yi13 - yihi12 + 2%13 - z%412 * 2413 - 212 <= 1.4375%(2%*3)
X515 - x%13 * x%15 - x%13 + y%15 - y%13 * y%15 - y%13 + z%15 - z%13 * zj15 - z%13 >= 1.1015625% (2%*7)
X515 - x%13 * x%15 - x%13 + y%15 - y%13 * y%15 - y%13 + z%15 - z%13 * z¥15 - z%13 <= 1.1015625% (2%*7)
x%19 - %16 * x%19 - x416 + y%19 - yi%16 * y%19 - y%16 + z%19 - z%16 * z%419 - z%16 <= 1.4375%(2%%9)
xh21 - x%19 * xY21 - x419 + yh21 - yih19 *x y%21 - y419 + z%21 - z%19 * z%21 - z%19 >= 1.1015625% (2%*7)
x%h21 - x%19 * xY21 - x419 + yh21 - yi19 x y%21 - y419 + z%21 - z%419 * z}21 - z}19 <= 1.1015625% (2%*7)
1 - x%21 x 1 - x/21 + +0.0 - y%21 * +0.0 - y%21 + +0.0 - z%21 * +0.0 - 221 <= 1.4375%(2%*3)

x%23 - x%h22 * x%23 - x%22 + yh23 - yh22 * y423 - yh22 + z%23 - z¥%22 * 2423 - 222 >= 1.625%(2%%6)
x%23 - x%h22 * x%23 - x%22 + yh23 - yh22 * y423 - yh22 + 2%23 - 2%22 * 2423 - 222 <= 1.625%(2%%6)
x%h25 - x%23 * xY25 - x23 + yi25 - yi23 x yi25 - y%23 + z%25 - z%23 * z}%25 - z%23 <= 1.4375%(2%%5)
x%26 - xU25 * x%26 - xU25 + YU26 - yh25 * YU26 - yh25 + zY%26 - zU25 * z%26 - zU25 >= 1.625%(2%%6)
x%26 - x%25 * x%26 - x%25 + yh26 - yh25 * yh26 - yih25 + z%26 - z%25 * z426 - 225 <= 1.625%(2%%6)

1 - x%26 x 1 - x%26 + 1 - y/26 * 1 - y%26 + +0.0 - 226 * +0.0 - z%26 <= 1.4375%(2*%5)

x%hl == x%9

yhl == y49

zhl == 249

XhT == x%h3

yhT == y%3

zZh? == 243

x%13 == xJ21

yh13 == yi%21

z%h13 == zJ21

x%19 == x%15

yh19 == y%1b

z%19 == zJ15

Xhd == x§12

yhd == yhi2

zhd == z§12

x%10 == x%6

y%10 == y%6

z410 == z%6

x%h22 == x%26

yh22 == y%26

z%h22 == zJ,26

x%25 == x%23

y%h25 == y%23

z5h25 == z%23

z%1 >= -1.3046875% (2x*-17)

z%3 >= -1.3046875% (2x*-17)

zh4 >= -1.3046875% (2x*-17)

z%6 >= -1.3046875% (2**-17)

Zf7 >= -1.3046875% (2%*-17)

z%9 >= -1.3046875% (2x*-17)

+0.0 == +0.0



z%10 >= -1.3046875% (2%*-17)
z%12 >= -1.3046875% (2%*-17)
z%13 >= -1.3046875%(2%*-17)
z415 >= -1.3046875%(2%*-17)

zh16 >= -1.3046875% (2%*-17)
zZ%19 >= -1.3046875% (2x*-17)
zZh21 >= -1.3046875*% (2**-17)
+0.0 == +0.0

z422 >= -1.3046875%(2%*-17)
2%23 >= -1.3046875% (2%*-17)
Zh25 >= -1.3046875% (2%*-17)
Z%h26 >= -1.3046875% (2**-17)
+0.0 == +0.0

S4 Model details for first stator binding to third, in the 90° angle system

In this section, we present model details for the example system derived from [1], where the first stator (which is opened, and with a fuel
molecule bound) is attempting to bind to the rhird stator (which is still closed), in a system with three stators arranged to form a 90° angle.
Note that, in this example, we did not add extra constraints that all y-coordinates equal zero, as our stators are not located in a straight line.

S4.1 Input representation of the localized process

( a0~1il sti2

| s!i4 y~1i3 loopspacer s*!i2 a0~*!il tetherspacer tether(0,0)
| y~*!i3 sx*!i4 loopspacer x~!i5 s!i6

| s y~ loopspacer s*!i6 x~*!i5 tetherspacer tether(1,1)

| s'i7 y~ loopspacer s*!i7 x~* tetherspacer tether(1,0) )

S4.2 Fully explicit representation of the localized process

( <(x%1, yhl, 2z%1) a0~!i1@5 (x%2, y%2, z%2) s!i2030 (x%3, yh3, zh3)>

| <(x%4, yhd, z%4) s!'i40@30 (x%5, y%5, zk5) y~!1i3@5 (x%6, y%h6, z%6) loopspacer@5
%7, yh7, z%7) s*112030 (x%8, y%8, z%8) a0~ *!i1@5 (x%9, y%A9, z%h9)
tetherspacer@5 tether(0.0, 0.0, 0.0)>

| <(x%10, y%10, z%10) y~*1i3@5 (x%11, ykhll, z%11l) s*!1i4@30 (x%12, y%l2, z%12)
loopspacer@5 (x%13, y%13, z/13) x~!1ib@5 (x%14, yhl4, zk14) s!i6@30 (x%15, yhlb, zh15)>

| <(x%16, y%16, z%16) s@30 (x%17, yhi7, z%17) y~@5 (x%18, y%18, z%18) loopspacer@5
(x%19, y%19, 2%19) s*!i6@30 (x%20, y%20, z%20) x~*!iB@5 (x%21, y%21, z%21)
tetherspacer@5 tether(1.0, 1.0, 0.0)>

| <(x%22, yh22, z%22) s!1i7@30 (x%23, yh23, z%23) y~@5 (x%24, y%24, z%24) loopspacer@5
(x%25, y%25, zh25) s*!i7@30 (x%26, y%26, z%26) x~*Q@5 (x%27, yh27, z%h27)
tetherspacer@5 tether(1.0, 0.0, 0.0)> )

S4.3 Fully condensed localized process

( <(x%1, y%1, z%1) a0-s!i1@35 (x%3, y%h3, z%3)>

| <(x%4, yhd, z/4) s-y'ide35 (x%6, yh6, z%6) loopspacer@5 (x%7, yh7, zh7)
a0-s*111035 (x%9, y%9, z%9) tetherspacer@5 tether(0.0, 0.0, 0.0)>

| <(x%10, y%10, z%10) s-y*!i4@35 (x%12, y%12, z%12) loopspacer@5
(x%13, y%13, z%13) x-s!ib@35 (x%15, y%hi5, z%15)>

| <(x%16, y%16, z%16) s-y-loopspacer@40 (x%19, y%19, z%19) x-s*!i5@35
(x%21, y%21, z%21) tetherspacer@5 tether(1.0, 1.0, 0.0)>

| <(x%22, y%22, z%22) s'i7@30 (x%23, y%23, z%23) y-loopspacer@10
(x%25, y%h25, z}25) s*!i7@30 (x%26, y%26, z%26) x-tetherspacer@10

10



tether(1.0, 0.0, 0.0)> )

S4.4 Derived set of constraints

The total number of constraints in this example is: 67

xh3 - xhl * 43 - xh1 + yh3 - yhl * yh3 - yhl + z%3 - 2%l * 243 - zh1l >= 1.1015625% (2%*7)
xh3 - xhl * x%U3 - xhl + yh3 - yhl * y4h3 - yhl + 243 - zU1l * 243 - 2%l <= 1.1015625% (2**7)
xh6 - xh4 * x%6 - xh4 + yh6 - yhd *x yh6 - yh4 + 2h6 - zh4 x Zh6 - zU4 >= 1.1015625% (2%*7)
xh6 - xhd * x%6 - xh4 + yh6 - yhd * yh6 - yh4 + 246 - z%4 x 26 - zU4 <= 1.1015625% (2%*7)
XhT - xh6 * KT - xh6 + yhT - yh6 * yhT - yh6 + zh7 - zh6 * zh7 - z%h6 <= 1.4375%(2%*3)

Xh9 - xUT * xh9 - XUT + yh9 - yAT * yhO - yhT + Zh9 - ZUT * 249 - z47 >= 1.1015625% (2%*7)
Xh9 - xUT * xh9 - XWT + yh9 - AT * yhO - yhT + Zh9 - ZUT * 29 - z4T7 <= 1.1015625% (2%*7)

+0.0 - x%9 * +0.0 - x%9 + +0.0 - y%9 * +0.0 - y%9 + +0.0 - z%9 * +0.0 - z%9 <= 1.4375x(2*%3)

X512 - x%10 * x%12 - %410 + y%12 - yi%10 * y%12 - y%10 + z%12 - z%10 * z%12 - z%10 >= 1.1015625% (2%*7)
X512 - x%10 * x%12 - %410 + y%12 - y%10 * y%12 - y%10 + z%12 - z%10 * z%12 - z%10 <= 1.1015625% (2%*7)
x%13 - x412 * %413 - x%12 + yh13 - yh12 * yi13 - yihi12 + 2%13 - z%412 * 2413 - 212 <= 1.4375%(2%*3)
X515 - x%13 * x%15 - x%13 + y%15 - y%13 * y%15 - y%13 + z%15 - z%13 * z¥15 - z%13 >= 1.1015625% (2%*7)
x%15 - x%13 * x%15 - x%13 + y%15 - yh13 * yi156 - yi%13 + 2%15 - z¥%13 * 2415 - 213 <= 1.1015625*%(2**7)
x%19 - %16 * x%19 - x416 + y%19 - yi%16 * y%19 - y%16 + z%19 - z%16 * z%419 - z%16 <= 1.4375%(2%%9)
xh21 - x%19 * %21 - x%19 + y%21 - yh19 * y%21 - yi%19 + 221 - zJ19 * z)21 - z%19 >= 1.1015625%(2*%*7)
x%h21 - x%19 * xY21 - %419 + yh21 - yi%19 *x y%21 - y419 + z%21 - z%419 * z¥21 - z%19 <= 1.1015625% (2%*7)
1 - x%21 x 1 - x421 + 1 - y%h21 * 1 - y/21 + +0.0 - z%21 * +0.0 - z%21 <= 1.4375%(2%*3)

x%23 - x%h22 * x%23 - x%22 + yh23 - yh22 * y423 - yh22 + z%23 - z%22 * 2423 - 222 >= 1.625%(2%%6)
x%h23 - x%22 * x23 - x422 + yh23 - yh22 * yi23 - yh22 + z%23 - z%422 * z}23 - 2422 <= 1.625%(2**6)
x%h25 - x%23 * x25 - x23 + yi25 - yi23 x y%25 - y%23 + z%25 - z%23 * z}%25 - z%23 <= 1.4375%(2%%5)
x%26 - x%25 * x%26 - x%25 + yh26 - yh25 * yh26 - yih25 + z%26 - z%25 * z426 - 225 >= 1.625%(2%%6)
x%26 - x%25 * x%26 - x%25 + yh26 - yh25 * yh26 - yih25 + z%26 - z%25 * z426 - 225 <= 1.625%(2%%6)

1 - %426 x 1 - x%26 + +0.0 - y%26 * +0.0 - y%26 + +0.0 - z%26 * +0.0 - z%26 <= 1.4375%(2%*5)
xhl == x%9
yhl == y49
z%h1 == z%9
xhT == x%3
yhT == y%3
zZh? == z43

x%13 == x}21
y%13 == y%21
z%13 == z}21
x%19 == x%15
yh19 == y%15
z%19 == z}15
xhd == xh12
yh4 == yh12
z%4 == z}12
x%10 == x6
yh10 == yi6
zh10 == z%6
x%h22 == x%26
yh22 == y%26
z%22 == z}26
x%25 == x23
yh25 == yi23
z%25 == z23
zh1 >= -1.3046875%(2**-17)

z%3 >= -1.3046875% (2%*-17)
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zh4 >= -1.3046875%(2%x-17)
zh6 >= -1.3046875%(2%*-17)
Zh7 >= -1.3046875%(2%*-17)
z4h9 >= -1.3046875% (2%*-17)
+0.0 == +0.0

z%10 >= -1.3046875% (2%*-17)
z%12 >= -1.3046875% (2%*-17)
z413 >= -1.3046875%(2%*-17)
z415 >= -1.3046875%(2%*-17)
z%16 >= -1.3046875% (2%*-17)
z%19 >= -1.3046875% (2%*-17)
z%21 >= -1.3046875% (2%*-17)
+0.0 == +0.0

z422 >= -1.3046875%(2%*-17)
z423 >= -1.3046875%(2%*-17)
z%25 >= -1.3046875% (2x*-17)
z%26 >= -1.3046875% (2%*-17)
+0.0 == +0.0
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