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Supplementary Figure 1

Operational process chart for pPCMV-Target-ACEmax. The visualization was directly generated from the
output gbk file using QUEEN. The file shape, round and uncolored rectangular objects represent the input
gbk files, dsDNA objects and feature objects, respectively. Colored boxes represent QUEEN operational
functions with the colors corresponding to Fig. 2. Open and closed circle-headed lines represent information
flows as QUEEN objects and input parameters, respectively.
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Supplementary Figure 2

Operational process charts of QUEEN-generated plasmids derived by recycling previously
established DNA objects. The visualizations were directly generated from the respective product gbk files
using QUEEN. The file shape, round and uncolored rectangular objects represent the input gbk files, dSsSDNA
objects and feature objects, respectively. Colored boxes represent QUEEN operational functions with the
colors corresponding to Fig. 2. Open and closed circle-headed lines represent information flows as QUEEN
objects and input parameters, respectively. The operational histories enclosed by the dashed lines
represent those of DNA objects previously generated by QUEEN and imported for the present DNA
constructions.
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Supplementary Figure 3

Operational process charts of QUEEN-generated plasmids derived by recycling previously
generated protocols. pCMV-Target-ACEmax and pCMV-ACBEmax were demonstrated to also be
generated by recycling of protocols obtained from gbk files previously established using QUEEN. The
visualizations were directly generated from the respective product gbk files using QUEEN. The file shape,
round and uncolored rectangular objects represent the input gbk files, dsDNA objects and feature objects,
respectively. Colored boxes represent QUEEN operational functions with the colors corresponding to Fig.
2. Open and closed circle-headed lines represent information flows as QUEEN objects and input
parameters, respectively. The operational histories enclosed by the dashed lines represent those recycled
from the previously generated QUEEN objects.



Supplementary Figure 4

Operational process histories of the BLADE’s 6-input, 1-output Boolean logic LUT. The input LUT
circuit was simulated for each of the 64 input signal patterns. The visualization was directly generated from
the respective product gbk files using QUEEN. The file shape, round and uncolored rectangular objects
represent the input gbk files, dsDNA objects and feature objects, respectively. Colored boxes represent
QUEEN operational functions with the colors corresponding to Fig. 2. Open and closed circle-headed lines
represent information flows as QUEEN objects and input parameters, respectively.



Supplementary Table 1. List of QUEEN scripts demonstrated in this study.

File name

Description

Jupyter Notebook

Google Colaboratory

tutorial_ex01-23.ipynb

Example QUEEN scripts 1-23

https://github.com/yachielab/QUEE

https://colab.research.google.com/

N/blob/master/demo/tutorial/tutorial

drive/1ubNOO8SKXUr2t0pecu3I6C

ex01-23.ipynb

08ctiTpOPS?usp=sharing

tutorial_ex24-28.ipynb

Example QUEEN scripts 24-
28

https://github.com/yachielab/QUEE

https://colab.research.google.com/

N/blob/master/demo/tutorial/tutorial

drive/1dPcNhsOI2sne wqg7ZULXX

ex24-28.ipynb

FUxizR6JQrR?usp=sharing

_construction.ipynb

Target-AIDmax

pRS112_construction.ip | QUEEN script for pRS112 https://github.com/yachielab/QUEE | https://colab.research.google.com/

ynb N/blob/master/demo/sakata et al |drive/1x3gk7gpsuAuT ryCPxvu6Ct
2020/pRS112 construction.ipynb | al7y_slrM?usp=sharing

pCMV_Target_AID_con | QUEEN script for pCMV- https://github.com/yachielab/QUEE | https://colab.research.google.com/

struction.ipynb Target-AID N/blob/master/demo/sakata et al |drive/1gtgYTJuurODNr6atjizSRR5n
2020/pCMV_Target AID construct | njMsJXv_9?usp=sharing
ion.ipynb

pCMV_Target_ACE_co | QUEEN script for pCMV- https://github.com/yachielab/QUEE | https://colab.research.google.com/

nstruction.ipynb Target-ACE N/blob/master/demo/sakata et al |drive/1JimBfiMIiGn1jaYK91MtRDz
2020/pCMV_Target ACE construc | zGOMjz2vf?usp=sharing
tion.ipynb

pCMV_Target_AlDmax | QUEEN script for pCMV- https://github.com/yachielab/QUEE | https://colab.research.google.com/

N/blob/master/demo/sakata et al
2020/pCMV_Target AlDmax_cons

drive/1f3hiUK422a9pS0gF SkuJd4j
cJvOTktqW?usp=sharing

truction.ipynb

pCMV_Target ACEmax
_construction.ipynb

QUEEN script for pCMV-
Target-ACEmax

https://github.com/yachielab/QUEE

https://colab.research.google.com/

N/blob/master/demo/sakata et al

drive/THWYTTnjQ-

2020/pCMV_Target ACEmax_con

mufRpdb7Tn7NT9IpCj -

struction.ipynb

G9L ?usp=sharing

pCMV_BE4maxC_cons | QUEEN script for pCMV- https://github.com/yachielab/QUEE | https://colab.research.google.com/
truction.ipynb BE4max(C) N/blob/master/demo/sakata_et al | drive/1VIUItj8VHu2J6D65lye5djrdp
2020/pCMV_BE4maxC constructi | 3kuFxv5?usp=sharing
on.ipynb
pCMV_ACBEmax_cons | QUEEN script for pCMV- https://github.com/yachielab/QUEE | https://colab.research.google.com/
truction.ipynb ACBEmax N/blob/master/demo/sakata et al |drive/1ZR-Yg5IC9bkAf-

2020/pCMV_ACBEmax_constructi

Y4EV808jYCUJDvajvm?usp=shari

on.ipynb

ng

pCMV_Target_ACEmax
_construction_v2.ipynb

QUEEN script for the
construction of pPCMV-Target-
ACEmax by editing the quine
code obtained from pCMV-
Target-AlDmax.gbk

https://github.com/yachielab/QUEE

https://colab.research.google.com/

N/blob/master/demo/sakata et al
2020/pCMV_Target ACEmax con

drive/1MPcL4P71PpWN9 kbQoof
FZtLEROWXL9Y ?usp=sharing

struction v2.ipynb

pCMV_ACBEmax_cons
truction_v2.ipynb

QUEEN script for the
construction of pCMV-
ACBEmax by editing the
quine code obtained from
pCMV-BE4max(C).gbk

https://github.com/yachielab/QUEE

https://colab.research.google.com/

N/blob/master/demo/sakata et al

drive/1atdnNEJQPS BiZ66SuF3nr

2020/pCMV_ACBEmax_constructi

YTv2xfXxBw?usp=sharing

on v2.ipynb

Boolean_logic_LUT.ipy
nb

QUEEN script for simulating
sequence state alternations in
the BLADE Boolean logic LUT

https://github.com/yachielab/QUEE

https://colab.research.google.com/

N/blob/master/demo/Weinberg et

drive/1sQNhWYVNXzROLQAfpzoJ

alL_2017/Boolean logic LUT.ipynb

pzQkNLHxidT8?usp=sharing
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Supplementary Table 2. List of base editor expression plasmid maps generated using QUEEN.

Plasmid name

Benchling

pCMV-Target-AlD

https://benchling.com/s/seq-zBfAxztMQhd0QTsbwlL Xo?m=sIm-yfHLxjSWcPN{ZygZIwAe

pCMV-Target-ACE

https://benchling.com/s/seq-xXRlehESOQWMRdBOVoxI3?m=sIm-44NLCXaxvGjp62NNx8ti

pCMV-Target-AlDmax

https://benchling.com/s/seq-z5HofLURIU2LtWitmqjY S ?m=sIm-dkF9dANDILZzTE8jdio7

pCMV-Target-ACEmax

https://benchling.com/s/seq-70uRXXVhQiANrwkhIReK?m=sIm-9cOQEy1QQppXpyDIxyzI

pCMV-BE4maxC

https://benchling.com/s/seq-fbeQv0gpuSYuf43xEDMs?m=sIm-pKeRdJE4FJeS8nzXFKSoL

pCMV-ACBEmax

https://benchling.com/s/seq-18yINK7IOT20h7yWYBb8?m=sIm-Ky8vntrJ82hfO0baubppp




Supplementary Table 3. Output DNA maps for the BLADE's 6-input, 1-output Boolean logic LUT.

https:/benchling.com/s/seq-JPFsCvagXmer6mWzL e4h?m=sIm-zQYhPdgl46eUvu0A8dOe

Input Circuit configurators Ouput
A B S1 S2 S3 S4 . .
(cre) | (Fip) | (Phic31)| (vilka) (B3) (Bxb1) Logic gate |Sequence (Benchling URL)
0 0 https://benchling.com/s/seq-yz8xUZtgXvQrH1HjQD11?m=sIm-2vOhN8paG7ZbiH1vYcEi
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