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I CRISPR-associated transposases (CASTSs)
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I CASTs permit programmable insertion of large cargos
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I CASTs permit programmable insertion of large cargos
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I CASTs enable programmable community editing
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I Limitations of CAST editing tools
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Extremely low editing efficiency in human cells
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I Project objective
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I Project objective Hard-to-Edit Bacteria

by,
S

Enhancer of Positive Regulator/
Inhibitor of Negative Regulator

—~ e

CasTn

High-Efficiency Community Editing

VcDART




I Project objective

Enhancer of Positive Regulator/
Inhibitor of Negative Regulator

CasTn

Human Cell Editing

B

R gRNA

VcDART

Hard-to-Edit Bacteria

by,
S

%

High-Efficiency Community Editing

10



B Project roadmap



B Project roadmap



B Project roadmap




B Project roadmap




I Genome wide mutant screen for identifying regulators
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ICombined genome wide mutant screen and validation
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ICombined genome wide mutant screen and validation

Efficiency Relative to Control

AN

(Log10)

ihfA  ihfB yafA
z hha
Eo .-
g yifl rcsA  recD
10+ | & c004 .
s e —F § ydiP csgD
I e T e 34
e 5
0.1+ e ° 2
@ % 5
0.01- g
k=]
vhe @
0
0.001= ? -2 -1 0 1 2
VcDART Integration in Mutant

0.0001 1 I 1 I 1 1 1 1 1

> 2 O 0 H & e POSREG
\>\v‘{\ b\ Sé Y?P\ D‘\v s\e,c’ bogQ; b(cf’ b\\é e NEGREG
Q7 Y Q K% K Q¥ Q& NOT SIG
Experimental Conjugation
Leo gbng Abby Wang Sara Smith
Shout out to Sophia and Zoé’s contributions as well! 17



ICombined genome wide mutant screen and validation

Efficiency Relative to Control

AN

(Log10)

ihfA  ihfB yafA
z hha
Eo .-
g yifl rcsA  recD
10- I.>I.<l - - L ]
—0 —— = 3 ydiP csgD
T I 5.
e 5
0 2
0.1 — -
O e,
8
0.01- g
'«5;
0.001 === °
-2 -1 0 1 2
VcDART Integration in Mutant

0.0001 1 I 1 I 1 1 1 1 1

0 2 0 O H» & e POSREG
\9‘{\ D\ Sé b*\& D\&\ »@0 bOgQ; b(cf’ b\\é e NEGREG
Q7 Y Q K% K Q¥ Q& NOT SIG
Experimental Conjugation
Leo §bng Abby Wang Sara Smith
Shout out to Sophia and Zoé’s contributions as well! 18



ICombined genome wide mutant screen and validation
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I Lambda red hypothesis

Leo Song

Exo Beta '

Recombination plays a key role in VcDART integration.

We can leverage the Lambda red recombineering system to improve VcDART editing
efficiency.
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I Lambda red VcDART vectors
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I Using Lambda red to improve VcDART function

Test efficiency (in model E. coli strain)
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I Next steps

Test Lambda red-containing VcDART vector in non-model microbes
e Soil microbes

Explore other regulators of VcDART

Investigate the molecular mechanism and kinetics of VCDART integration

5 Amanda Alker Jigyasa Arora Agnés Sophia Swartz
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1. Overcome Physical Barriers:
Plasmid/Phage Mining
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