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OUTLINE

Overview of DNAplotlib

» Introduction of python rendering tool DNAplotlib
» Focus of the updates

Integrating pySBOL

» Mapping sbol datatype into DNAplotlib datatype
» Standard parametric svg files

» Automated layout & annotations

Demo

» Example scripts
» Instant design & rendering
Conclusion
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Image from Roehner et. al, 2016 (DOI: 10.1021/acssynbio.5b00215)

L-Arabinose Sensor

f ou \

ifo—6"% 3o
PN,

L-Arabinose AND IPTG AND AHL AND aTc Sensor

\_ araC ipgC Y,
IPTG Sensor

(_//:_\1 ____\_- ’

lacl

AHL Sensor
-(g—/.7‘ O

b N
\_ luxR

aTc Sensor

IpgC AND MxiE
out
\\ ‘

in

4
SicA -
SicA ANDInvE -~~~
_-"  out out
7N ? """ ©

C,/‘\-

tetR

DNAPLOTLIB



INTRODUCTION OF
DNAPLOTLIB

Python rendering tool originally developed by Voigt
Lab in Massachusetts Institute of Technology

SBOL visualization onto python graph rendering tool
matplotlib

Advantage:
» publication quality figures
» complement circuit design with matplotlib graphs

» simple, quick rendering toolkit for biocircuit
visualization

> Input: sbol files (rdf /xml)
Output: jpg, pdf, xml, csv, txt

VoigtLab / dnaplotlib @Watch~ 15 sStar 163  YFork 42

<> Code Issues 2 Pull requests 2 Projects 0 Wiki Insights

DNA plotting library for Python

© 109 commits ¥ 2 branches 1 release 22 6 contributors & MIT

nnnnnn :master~  New pull request Create newfile ~ Upload files Find file

{} chofski Merge pull request #21 from castillohair/stem-top = Latest commit a382ec on Aug 24

B apps Updates to quick.py app

8 dnaplotlib Functional version of stem_top() 2 months ago

i gallery Clean-up before pip submission 2 years ago

i other Setup clean-up 2 years ago
) .gitignore Updates to quick.py app ayear ago
] DESCRIPTION.md Updating READMES 2 years ago
) LICENSE.txt Minor updates 2 years ago
] MANIFEST Distribution files 2 years ago
) README.md Added DOI to citation 2 years ago
| requirements.txt Create requirements.txt 2 years ago
) setup.cfg Minor updates 2 years ago

https: / /github.com /SynBioDex /dnaplotlib



https://github.com/SynBioDex/dnaplotlib

FOCUS OF THE
UPDATES

* Compatibility with SBOL Visual version 2.2

*  Advancements:

1.

2.
3.
4

Simple rendering of non-nucleic acid components
Advanced visualization of five different interactions
Recursive rendering of hierarchical module

Automated export / import of design into xml

SBOL visual 2.2
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MAPPING DATATYPE

* DNAplotlib: 5 new datatype classes

: Part, PartList, Interaction, Module, Design

DNAplotlib SBOL

Part Components, ComponentDefinitions,
Functional Components,
Participants (Interaction)
PartList ComponentDefinitions
Interaction Interaction
Module Module, ModuleDefinition

Design Document



MAPPING DATATYPE

Sample test design from script datatype.py

def create_test_design7():
# create design
design = ('design7')

# create modules & parts

modulel = (design, 'modulel')
part_1_p (modulel, 'promoterl', 'Promoter')

part_1_c (modulel, 'fnr_gene', 'CDS') é::::)
part_1_t (modulel, 'terminator', 'Terminator') _;
other_part_p = (modulel, 'fnr', 'Macromolecule')

modulel. ([part_1_p, part_1_c, part_1_t])

modulel. (other_part_p) # non-dna onto other parts!
design. (modulel)

Simple autoregulation circuit

# create interaction
design. ('inhibition', other_part_p, part_1_p))

return design




STANDARD PARAMETRIC SVG FILES

® ®| promoter.svg UNREGISTERED

4) promoter.svg

<svg ver51on—“1 1" xmlns—"http //www w3.0rg/2000/svg" width="680"
sddparametric-svg.github.io/v@.2"
‘ ' parametric:defaults="
yrortset:7.5; rectSize:30;

id="bounding-box" x="4.854" y="2.862" width=

. yle="fill:none;stroke: rgb(153,153,153);strok

e- opac1ty 0.5; stroke—w1dth 0.4px;stroke-linecap:butt;stroke-linejoin:mi
ter;stroke-dasharray:1,0.5;"/>

d="baseline" d="M-0.12,32.944C35.955,32.944
¥944" parametric:y="32.944" style="fill:none;st

roke rgb(153 153 153) stroke-opacity:0.5;stroke-width:0.4px;stroke-dash
array:1,0.5;"/>

'unfilled-path" id="promoter-body" d="M25,6 L31,13 L25,20"
No - 'd="M25,6 L31,13 L25,20" style=" Promoter
flll none; stroke: black stroke- w1dth 2.4px;" /> SCIVGCI as quf

<path classg'unfilled-path" id="promoter-head" d="M6,31.797 L6,13
parametric:d="M6,31 L6,13 L31,13 z" style="

flll none;stroke:black;stroke-width:2.4px;"/>

duplicates

</svg>




AUTOMATED LAYOUT & ANNOTATIONS

i Hi hy | | O
* Default module rendering layout lerarchy leve

* Support recursive modules (up to 3 levels)
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AUTOMATED LAYOUT & ANNOTATIONS
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Image from Roehner et. al, 2016 (DOI: 10.1021/acssynbio.5b00215)
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* Default rendering of interactions

* Random variation of y coordinate
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AUTOMATED LAYOUT & ANNOTATIONS
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AUTOMATED LAYOUT & ANNOTATIONS

4) test_6_2.xml

= test_6_2.xml UNREGISTERED

<?xml version="1.0" encoding="utf-8"7>

<rdf:RDF
xmlns

xmlns

xmlns:dcterms="http://purl.org/dc/terms/"

:dnaplotlib="http://dnaplotlib.org#"
xmlns:
xmlns:
xmlns:

prov="http://www.w3.0rg/ns/prov#"
rdf="http://www.w3.0rg/1999/02/22-rdf-syntax—-ns#"
sbol="http://sbols.org/v2#"

:sys-bio="http://sys-bio.org#">

<sbol: ComponentDeflnltlon rdf:about="http://examples.org/

<dnap lotlib:Height>6.000000</dnaplotlib:Height>
<dnaplotlib:Width>6.000000</dnaplotlib:Width>
<dnaplotlib:XCoordinate>-38.000000</dnaplotlib:XCoordinate>
<dnaplotlib:YCoordinate>-13.750000</dnaplotlib:YCoordinate>
<sbol:displayld>M1</sbol:displayld>
<sbol:persistentIdentity rdf:resource="http://examples.org/
ComponentDefinition/M1"/>

<sbol:role rdf:resource="SB0:0000296" />

<sbol:type rdf:resource="http://www.biopax.org/release/
biopax-level3.owl#Protein"/>
<sbol:version>1.0.0</sbol:version>

</sb01

ComponentDef1n1t10n>
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https://github.com/SynBioDex/dnaplotlib

EXAMPLE SCRIPTS

* https://github.com /SynBioDex /dnaplotlib /tree /master /dnaplotlib /examples

rotate.py Three promoters rotated 0 / 90 / 180 degrees
backbone.py Draw a promoter and a terminator on strand
oneModule.py Draw a promoter, ORI, and terminator on strand

with module frame box

eachModule.py Draw promoter, ORI, and terminator on different strand
With different module frame box

demo.py 'dynamics and evolution’ rendered in DNAplotlib v2

testDesign.py Basic script for rendering test design cases from datatype.py


https://github.com/SynBioDex/dnaplotlib/tree/master/dnaplotlib/examples

INSTANT RENDERING
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Toggle switch demo



CONCLUSION

A/

** New tool for genetic circuit visualization available
» Automated layout visualization
+ can be saved as annotations
» Import/ export with layout annotation
» Development package available
¢ To Dos
» Test import / export files

» Packaging via pip
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