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Workflow

TIR Drivers

AID knock-in



Dickinson and Goldstein, WormBook

• Ward lab initially used Gibson cloning 
to generate knock-in repair templates

Gibson Assembly Method

AID versions available

• GFP (pJW1583)

• YPET (pJW1584)

• mKate2 (pJW1986) 

• mNG (pJW1582)

[in AddGene]

[by direct request]

• Cloned AID cassette downstream of 
Dickinson FP^SEC^3xFLAG plasmids



• Moved towards SapTrap assembly to 
generate new vectors

• Modular, type II restriction enzyme based 
assembly

• Dan Dickinson developed SapTrap
compatible SEC cassettes: 

https://www.micropublication.org/journals
/biology/w2kt0n/

• Initially described with unc-119(+) 
selection

Golden Gate Assembly Method

Schwartz et al. 2016
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A Pipeline for Genome Editing Using CRISPR

3’ HALinker GFP SEC AID-3xFLAG5’ HA 3’ HA
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SapTrap: High Throughput Cloning
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SapTrap: High Throughput Cloning Repair Template 
Destination 
Vector

Adapted from  Schwartz et al, 2016
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3% efficiency

SapTrap: High Throughput Cloning Repair Template 
Destination 
Vector



~1300bp

~1900bp

3% efficiency

SapTrap: High Throughput Cloning Repair Template 
Destination 
Vector

SEC-AID-3xFLAG assembly



Homology arm

TGG
GCG

Homology arm

ACG
CAT

71% efficiency

Repair Template 
Destination 
Vector

SapTrap: High Throughput Cloning Repair Template 
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Matthew L. Schwartz and Erik M. Jorgensen; 2018

http://jorgensen.biology.utah.edu/matts/saptrap_builder/

SapTrap builder: design tool



mScarlet multi-cassettes

pJW1816 30xlinker::mScarlet::SEC+Lox511I::3xMyc

pJW1886 30xlinker::mScarlet::SEC+Lox511I::TEV-degron-3xFLAG

pJW1821 mScarlet::SEC+Lox511I::3xMyc

pJW1927 mScarlet::SEC+Lox511I::TEV::degron::3xFLAG

GFP multi-cassettes

pJW1846 30xlinker::GFP::SEC-LoxP::degron::3xFLAG

pJW1820 GFP::SEC+LoxP::degron::3xFLAG

Coming Soon to AddGene



Developing a Tool-Kit: Improved tir-1 Drivers

F2A skip sequence

NLS

eft-3p::tir-1:F2A::BFP::NLS

TIR1 BFPP(eft-3)

Original tir-1::mRUBY strains developed by Liangyu Zhang are available in Addgene
Zhang L, et al. 2015

BFP

TIR-1

+

Vector developed by Dan Dickinson and Ari Pani



Germline permissible expression and 
depletion of proteins using AID system



TIR1 BFPP(      )

Developing a Tool-Kit: Improved tir-1 Drivers

Dickinson Lab TIR-1 vector

Germline Psun-1

Reiner Lab BW Muscle Punc-54

Neurons Prgef-1

Hypodermis Pcol-10

Ward Lab Germline Pgld-1

Germline Pmex-5

Pan-soma Peft-3

Hypodermis Pgld-1 

Seam cells Pscm-1

Gut Pges-1

Dan Dickinson
Dave Reiner
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NHR-23:GFP:degron:3XFLAG; Pmex-5::TIR1 adult male worms expressing 
and depleted of NHR-23 in the germline
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