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Synthetic DNA tools to speed up the
construction and testing of genetic circuits

Synthetic genetic circuits are networks of genes that have been
engineered to co-opt a cell’s machinery and bring about an
atypical, but useful function or trait. Building genetic circuitry
often requires synthesis of epistatic networks of genes,
regulatory sequences, and key effectors who’s collective activity
result in a desired outcome. Recent successful applications
of genetic circuits have ranged from the production of plant-
derived therapeutics on an industrial scale to the formation of
low-cost point-of-care diagnostic reporters™.

BACKGROUND/CHALLENGES

Creating genetic circuitry often follows the iterative cycle of
design, build, test and learn. A bottleneck in this workflow comes
when building and testing the myriad combinations of pathway
parts that impact a pathway’s optimal function.

Twist Bioscience’s silicon-based DNA synthesis platform enables
large-scale and highly precise synthesis of genetic components.
We build your DNA constructs at the scale you need, helping you
test and learn more efficiently.

Researchers like Srinivasan and Smolke (2020) have used Twist
Gene Synthesis to multiplex the design-build-test-learn cycle
and generate complex genetic circuits with iteration cycles as
short as 3 weeks3®.

Mitochondrion

/ HNJL W'\o
5 g
S

F/

A Omnmne

NH,
Punoseine Glutamic acid

H,
\ biosynthesis

Hy N/\/\N/\/\,N\/\,Nﬂz:
H,N

7

Phenylalanine %

Module Il
Phenyllactic \ /"%
acid glucoside \ * )

synthesis.

Module ll:
Troplne blosynmesls ABPMT1
DsPMT1

 abpyks Snn,,,a" N me(hylvwncme
:2 mamny\ Nmmyl
i ¥ pymanm

4 mmhylammubumn-nl

anmom

o H
Phenylpyric ackd
lwmpk!
o i

v o

£ 4-(1-Methyl-2-pyrrodinyi)-
", 3roxobutancic acid

ABUGT
0Glc +—

OH
Phenylactic acid|

Module IV:
Littorine Elasynlhesls and
Vacuolar Transport

Littorine

Hyoscyamine and o4
Scopolamine Biosynthesis

T )i
Hyoscyﬂ"“m %N ng*‘ Scopolamine 7

Example of genetic circuit created for the modular production of the plant-

derived scopolamine in yeast®>®. Modules are outlined. Color scheme: orange
- overexpressed yeast genes; green - heterologous genes synthesized as Gene

Fragments. Red boxes - disrupted yeast genes

Tools to Support the Efficient Building, Testing, and Optimization of Genetic Circuitry

SYNTHETIC GENES

The efficient engineering of genetic circuitry requires the rapid
testing of different genes and gene pathway combinations. Twist
can rapidly synthesize your pathway components, and assemble
them into your vector, ready for testing out-of-the-box.

* Rapidly prototype. Double-stranded genes arrive in as little as
6 business days. Cloned genes arrive in as little as 11 business
days.

+ Avoid building, focus on testing. Send us your vector, and we will
handle the cloning so you can focus on the science that matters.

» Synthesize entire pathways. Gene synthesis is available
up to 5 kb, meaning entire pathways can be encoded in a
single sequence. Need longer than 5 kb? Contact us using
the details on the next page.

* DNA at scales to suit your experiment. Some applications
necessitate more than a miniprep of DNA. Cloned genes are
available up to 1 mg scales.

RAPIDLY PROTOTYPE GENETIC
CIRCUITRY PARTS

Twist’s gene synthesis process allows for easy generation of genetic components,
enabling accurate production and rapid testing of different circuitry combinations.
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OLIGO POOLS

Twist’'s multiplexed DNA synthesis platform enables precise
assembly of oligonucleotides up to 300 nucleotides in length.
With the ability to produce over a million unique oligos in a single
run, Twist Oligo Pools facilitate parallel building and testing of
short sequences during genetic circuit optimization.

* Encode genetic part libraries in Oligo Pools. 300 nt includes
the majority of known effectors, promoters, terminators and
signaling peptides.

* Focus on everything that matters. Oligo Pool sizes are fully
customizable. Synthesize hundreds to millions of pathway parts
at once.

* No part left behind. Highly uniform oligo synthesis ensures
minimal oversampling in high throughput screens.

« Skip amplification and cloning. Oligo-encoded libraries of parts
can be delivered already cloned into a vector of your choice.
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UP TO 300 NUCLEOTIDES

With oligo lengths up to 300nt it’s possible to encode multiple elements in a single
design giving you the ability to discover the ideal part for your genetic circuit.

COMBINATORIAL ASSEMBLY
OF PATHWAY PARTS

EARLY ACCESS

Identifying the set of genetic parts that leads to an optimal output
is a significant and multidimensional challenge.

Twist Bioscience’s combinatorial assembly service generates a
library of pathways that can be rapidly tested.

Define the sets of gene-length parts that make up your pathway,
and Twist will generate a library containing every possible
combination of genes. The libraries arrive cloned, so you can
achieve comprehensive, highly parallelized testing of your genetic
circuitry.

COMBINATORIAL ASSEMBLY
Complete combinatorial diversity of gene length parts delivered as a library
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Twist Combinatorial Variant Libraries can be used to design a library of pathway
variants containing multiple genes in variable combinations.

TALK TO US ABOUT YOUR NEXT GENETIC CIRCUITS PROJECT.

Contact the Twist Bioscience team at support@twistbioscience.com or visit twistbioscience.com
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