Genovo

Create customized genome
de novo!
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Genovas a ComputeAided Design (CABUite
to create genome In silico and guide users to

synthesize and assemble it experimentally.
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GenovoProperties

- IBrowse Interfacially

Genovo Is developed on a

GM£LD

genome browser, JBrowse.



GenovoProperties

é% BioStudio

Functionally,

Genovais based on

Synthetic Yeast 2.0 GeneDesignandBioStudio
- under SC2.0 project, but

has great extensions.



Graphical User Interface

- Friendly interface




vailable Tracks

.HTHLFeahl'es = Name
. BigWig Density - volvoq
. VCF - additional test da
. FromConfig - Features
: Image - \fdvox_mlcml

GUIl & Usage

volvox ~ Fie View Help

Welcome to Genaovo NeoChr Other.

23,000

Chip
35,000

NucleoMod  SegmMan

15,000 20,000 30,000

=3

:@:;C—:)) Qﬂ El Q ctgA| v |clgA:1.50001 (50 Kb)

5,000 10,000

35,000

15,000 20,000 25,000 30,000

.} VCF - volvox-sorted variants

| | | |

[ BigWig Density - volvox_microarray

1 BigWig XY - volvox_sine

-~ -~ 4—- -+~

! HTMLFeatures - Featurés withanenus
~ | +mm

-—

) HTMLFeatures-mRNAs
‘ Erjen splice ’fnrm 2

[ | [ ——
EDEN.1
Eden splice form 1

| D——

Apple2
mRMNA with CDSs butno UTR

| | 1 |

L

H N~

| ——

both CDSs and UTR

T
Y 53 (‘1..‘.’ i £y W

aCH




Function

- Genovo plugins & usage
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Modules

1 ¢ NeoChr (Create chromosome)

2 ¢ NucleoMod (EditCDSE

3 ¢ SegmMan (Split sequence



Module 1¢ NeoChr

- New Chromosom®esigner




NeoChr

NeoChr would assist users to get genes and
other features to construct a new pathway

then a neechromosome.



NeoChr

The operations include:
A Grab genes from pathways
AwSGANB ISYySaQ NBflOGAZ2ZY F
ASSTAYS TISYSaQ 2NASYIl UAZ2Y
A Decouple the genes with overlap

A Add or delete features, telomere, loxp sites to build a

brand new genome.
* thisis partially done



Module 2¢ NucleoMod

- Sequence Modifier



NucleoMod

NucleoModwould allow users to edit several

features of genes.



NucleoMod

The operations include:
A DesignCRISPR sites for silencing wild type gemds
A Create & eliminate enzyme sites
A Optimize & swap codon

A Smash repeats



NucleoMod

1 of four plugins; ‘- Design CRISPR sites for silencing
wild type genes only

. Seartch CRISPR site GN(20)GG

TRy
. Destroy CRISPR sites so only
origin genes are silenced

Synonymous Mutation



NucleoMod

4 of four plugins: Smash repeats

. Search the tandem repeat bases and smash them

Only tandom bases larger than 4 is operated



NucleoModc Compatibility

Mutiple output including GFF, FASTA, SBOL

<?xml version= 1.6 ?>

<rdf:RDF

xmlns:rdf= http://www.w3.0rg/1999/082/22-rdf-syntax-ns#
xmlns:s= http://BGI.genomics.cn/vi#

xmlns:so= http://purl.obolibrary.org/obo/

xmlns:d= http://BGI.genomics.cn/# >

<s:DnaComponent rdf:about= http://BGI.genomics.cn/data#YALG69W
>
<s:displayId>YAL@6SW</s:displayId>
<s:name>YALB69W< /s :name>
<s:description>Dubious_open_reading_frame_unlikely_ to_encode_
a_functional_protein</s:description>
<s:dnaSequence>

<{s:DnaSequence rdf:about= http://BGI.genomics.cn/data#part

seqg_5591 >
<s:nucleotides>ATGATCGTAAATAACACACACGTGCTTACCCTACCACTTTAT

ACCACCACCACATGCCATACTCACCCTCACTTGTATACTGATTTTACGTACGCACACGGATGCTA
CAGTATATACCATCTCAAACTTACCCTACTCTCAGATTCCACTTCACTCCATGGCCCATCTCTCA
CTGAATCAGTACCAAATGCACTCACATCATTATGCACGGCACTTGCCTCAGCGGTCTATACCCTG
TGCCATTTACCCATAACGCCCATCATTATCCACATTTTGATATCTATATCTCATTCGGCGGTCCC
AAATATTGTATAA</s:nucleotides>

</s:DnaSequence>
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Module 3¢ SegmMan

- Segmentation for synthesis



SegmMan

A SegmMarwould allow users to split

chromosome into fragments in different sizes

for assembly.



SegmMan

A Analyze the enzyme sites distribution

A Splitneochrinto 30kmegas then 10k chunks and 2k minis for

synthesis and experimentaksembly
Assembly strategy

1. Analyse chromosome for enzyme site I I whole chromosome

Homologous

I I recombination

2. Split into megas adding HR adaptors

30k fragments
3. Split into chunks adding I I I I
Goldengate adaptors Goldengate
assembly
4. Split into minis adding 10k fragments
Gibson adaptors, Gibson
vector homologous regions for preservation, assembly

lIP type enzyme site for use of minis after
enzyme digestion. 2k fragments



Design principle
Main body of the synthesized

Adaptor homolous to the vector E\

sequence

IIP type enzyme site

ITIA or IIB type enzyme site DNA synthesizer

m makers produce 2k
minifragments
chromosome features

After synthesis, 2k
. segments are

preserved in vector
by homologous
recombination

_ A AGCT A AGCTT
2k segments are digested
and cut from vector using IIP type
enzyme —

AGCT
2k segments are digested using l TTCGA

T5 exonuclease Gibson Assembly



Design principle

2k segments are
extended from 5’ to 3’
by DNA polymerase and
ligated together by
ligase

.After assembly, 10k segments are also preserved
in vector by homologous recombination

10k segments are
digested by IIA or IIB
type restriction
enzyme

10k segments are NNNNN NGAGACC
ligated by ligase N NNNNNCTCTGG

—

GGTCTCNNNNN N
CCAGAGN NNNNN



Design principle
J0k are directly integrated into whole

The result of integration is selected by
markers




Complementary; OLSDesigner

- Segmentation for
chip synthesis



SegmMart Complementary

~or the users who synthesize HIRULAUL

DNA In chip can utilize

OLS(Oligo library synthesis)

Designer to design oligos ang

Plate subpools

enzyme sites, primers to

assemble 50300 fragments.

Processed subpools

Assembled genes



Application
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Collaboration

A CooperationShenzhen BGIC ATCG

We use NucleoMod to assist other wet team,
Shenzhen BGIC ATCG, to desigrBitlerick

optimized for eukaryons.



Collaboration

We transform theprokaryonversion of cas9

for S.cerevisiaautomatically.

A Firstly, delete five enzymes biobrickstandard Ecdr| Xbd,

Spd, Pst, Notl based on synonymous mutation of CDS.

A Secondly, optimize the sequence Bicerevisiaaccording to

codonusage database.



Collaboration

A Cooperation: Project SC 2.0

We tried outSegmMarmmodule to

automatically split designed
yeast chrO7_4 51 into akinichunksn

command line.



Human Practice




Human Practice

Share:
A Web-based server

http://192.185.29.142/~luxujia/jbrowse_no_ git/index.html

A Software comparison witBioStudio

/g BioStudio
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Human Practice

Advertisement:

A T-shirt sale
We tried to sell our designed
AD9a aKANL 0?2
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Team

A Shenzhen BGIC 0101 is a consortium consis

of 13 ceculture students from 6 universities.



