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A modified Mos1 can transpose with cargo in worms
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A modified Mos1 can transpose with cargo in worms
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mCherry co-injection plasmid marks array
Injected DNA
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Transposase mobilizes Mos1 with cargo
Injected DNA

SelectionCargo

Mos 5’ Mos 3’

mCherry Mos1 Transposase

Genomic DNA

Gene A

8Sunday, June 30, 2013



Transposase mobilizes Mos1 with cargo
Injected DNA

SelectionCargo

Mos 5’ Mos 3’

mCherry Mos1 Transposase

Genomic DNA

Gene A

9Sunday, June 30, 2013



Transposase mobilizes Mos1 with cargo
Injected DNA

mCherry Mos1 Transposase

SelectionCargo

Mos 5’ Mos 3’

Genomic DNA

Gene A

10Sunday, June 30, 2013



Transposase mobilizes Mos1 with cargo
Injected DNA

mCherry Mos1 Transposase

SelectionCargo

Mos 5’ Mos 3’

Genomic DNA

Gene A

10Sunday, June 30, 2013



Genomic DNA

Gene A

60 % insertion frequency
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Extrachromosomal array is unstable and lost
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Genomic DNA

Gene A

Insertion site can be determined by PCR
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Insertion site can be determined by PCR
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Insertion site can be determined by PCR

AluI AluIAluI AluI
Genomic DNA

Gene A

SelectionCargo

Mos 5’ Mos 3’

AluI AluIThese insertion are useful for:
1) Moving mutations around (e.g. building doubles and triples)
2) Outcrossing mapped mutations
3) Mapping new mutations (mapping strains with 3x fluorophores)

Most strains deposited at the CGC
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Insertion frequency and fidelity is high

Injected animal #1 #2 #3 #4 #5 Total

Singled F1s (rescued) 24 45 40 18 29 156

Insertions 5 5 1 1 6 18

Insertions from non-rescued 0 1 0 0 1 2

Single fluorophore 5 6 1 1 7 20

Multiple fluorophores 0 0 0 0 0 0

Peft-3:GFP::H2B 1 1 1 0 2 5

Peft-3:mCherry 2 3 0 1 2 8

Peft-3:tdTomato::H2B 2 2 0 0 3 7

Experiment: Inject a mix of three different miniMos elements 
(tdTomato:H2B, mCherry, GFP:H2B)
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Insertion frequency and fidelity is high

Injected animal #1 #2 #3 #4 #5 Total

Singled F1s (rescued) 24 45 40 18 29 156

Insertions 5 5 1 1 6 18

Insertions from non-rescued 0 1 0 0 1 2

Single fluorophore 5 6 1 1 7 20

Multiple fluorophores 0 0 0 0 0 0

Peft-3:GFP::H2B 1 1 1 0 2 5

Peft-3:mCherry 2 3 0 1 2 8

Peft-3:tdTomato::H2B 2 2 0 0 3 7

Experiment: Inject a mix of three different miniMos elements 
(tdTomato:H2B, mCherry, GFP:H2B)

1) Multiple insertions are generated pr. injected worm (1-7 insertions/P0 injected)

2) Each strain carries a single transgene insertion

3) The fidelity of insertion is high - no non-fluorescent insertions
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C. briggsae

oxTi38

Approx. 50% of insertions are fluorescent in germline

Ppie-1:GFP:H2B
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Minimos can carry large transgenes
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Fully intact fosmids are inserted
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1. Generate universal landing site

chromosomal DNA

NeoR(+) unc-18(+)
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2. Cross into unc-119 background
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3. Inject pCFJ150 based targeting vector
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3. Inject pCFJ150 based targeting vector
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3. Inject pCFJ150 based targeting vector

NeoR(+) Transgene
; unc-119
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Standard insertion sites

5x outcrossed
Germline fluorescence verified
Available at the CGC

Advantages:
- A single targeting plasmid is compatible with many insertion sites
- Backwards compatible with constructs for Chr. II site (ttTi5605)
- MosSCIs can be followed by Neomycin resistance or Pmyo-2 fluorescence
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Methods to engineer the genome based on Mos1
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1. MiniMos transposon 
- High efficiency
- High fidelity
- Versatile: C. elegans, C. briggsae and natural isolates
- High frequency of germline expression
- Can carry large transgenes

2. Universal MosSCI sites
- All insertion sites compatible with one targeting vector
- Easier to follow insertion in crosses
- Strains available at CGC

3.  www.wormbuilder.org 
- Protocols & Reagents
- Search for Universal insertion sites or bright markers
- Troubleshooting advice
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