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Overview: 

The purpose of this kit is to create transgenes that can be used to transform unc-119 worms by bombardment. The kit is modular allowing the user to choose promoter, ORF, and 3’ sequences. The cloning strategy involves two steps (Fig. 1): 

Step 1: Construction of Entry Clones

Each element (promoter, ORF and 3’ sequences) is first cloned into a separate Entry Vector. Typically this is done by PCR amplification of the desired fragment using oligos that contain sequences for cloning by recombination (BP reaction) into one of three Gateway Donor Vectors (pDONRP4-P1R, pDONR201/221, or pDONRP2-P3R). Each Entry Vector corresponds to a specific position (1, 2 or 3) in the final bombardment-ready clone. We have constructed several Entry Clones for common use (see below).  

Step 2: Construction of bombardment–ready clone

The three entry clones are recombined in a single cloning reaction (LR reaction) with the Destination vector pCG150, which contains the unc-119 rescuing fragment. The resulting final construct is ready for bombardment (Figure 1). 

What’s in the kit: 

Destination Vector:

-pCG150 – Grow in DB3.1 bacteria.  Select on Amp and Cm

This Vector is the pDESTR4-R3 Destination Vector used for Multisite Gateway with the unc-119 rescuing fragment cloned into the NdeI site at position 1955.  

Entry Clones:

1) 5’ Entry Clones – Grow in DH5( bacteria. Select on Kan.


pCG142: pie-1 promoter – to drive expression throughout the germline


pCM1.41: spe-11 promoter – to drive expression in sperm

pCM1.56/1.57: heatshock promoters (hsp16-2/hsp16-41)– to drive heat-inducible expression

2) Middle Entry Clones – Grow in DH5( bacteria. Select on Kan.

pCM1.53: GFP (from Andy Fire’s vector kit – contains 3 introns – no STOP codon)


pCM1.35: GFP:histone H2B (his-58 ORF with STOP codon)

3) 3’ Entry Clones – Grow in DH5( bacteria. Select on Kan.

pCM5.47: pie-1 3’utr – for expression in germ cells (strongest in oocytes) and maternal expression in early embryos 

pCM1.36: tbb-2 3’utr - for expression in all cells 


pCM5.37: unc-54 3’utr - for expression in all cells

Considerations when planning your constructs: 

For cloning protocols and instructions on how to design your own entry clones, please consult the Multisite Gateway Technology (Invitrogen) website and manual. 
The sequences of all the vectors are attached (Format: Microsoft  Word document). See notes for placement of inserts etc… 

Among the sequence files are files labeled “Ready for Insert” (the destination vector pCG150 and three empty Entry vectors). Use these to create sequence files for the clones you will construct yourself.  Just insert the PCR sequences (EXCLUDING att sites) between the asterisks (**). 
When designing constructs, please keep in mind that: 

-Some of our 5’ Entry Clones contain START codons (pCG142, pCM1.41), and others do not (pCM1.56/1.57).  So when using pCG142 or pCM1.41 you must make sure that the Middle Entry Clone is in the proper frame (by adding 2 N’s to the 5’ end).  When using pCM1.56/1.57, you must have a start codon in the 2nd position clone.

-Our Middle Entry Clones (pCM1.53 and pCM1.35) both contain 2 N’s followed by START codons.  pCM1.35 contains a STOP codon, whereas pCM1.53 does not.  When using pCM1.53 a STOP codon must be placed within the 3’ Entry Clones.

-Either Donor Vector pDONR201 or pDONR221 can be used to create Middle Entry Clones.
- attB linkers will be flanking the middle insert and thus may be included in the final fusion protein unless you flank the ORF with start and stop codons (see Fig. 2) 

-we have found that placing the attB1 linker between GFP and ORF sequences can cause problems, including

1) GFP:ORF protein fusions that are unstable in extracts, causing the GFP to cleave away from the ORF .  

2) Interference with chromatin localization in germline pachytene nuclei (Fig. 3) . We have not observed this problem with the attB2 linker.

-To obtain lines with stable expression in the germline, we recommend using the accompanying  bombardment protocol for worm transformation. 

Thanks to Andy Fire for vectors.
Please check the Seydoux lab website for updated information (http://www.bs.jhmi.edu/MBG/SeydouxLab/vectors/index.html) 

Figure 1 – The Multisite Gateway Reaction
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Figure 2 – Remember - attB linkers may be added to your fusion protein. 
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Depending on where the START and STOP codons are placed,
frame may have to be preserved through att sites
(add 2 Ns in the 5" and 1 N in the 3’)
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Example

In this example, the ATG is at the 3’ end of the pie-1 promoter.
Therefore attB1,GFP, attB2, and the ORF must all be kept in frame with that initial ATG.
Note that in this example, both atfB1 and atfB2 will be included in the final fusion protein.

pie-1 promoter _B1[NGFPINB2lNORE_3'utr

5 Insert Middle Insert 3 Insert
(pCG142) (pCM1.53) (from genomic PCR)

.GNN| .NNN NNN ATG NNN .. NCA AGT TTG TAC AAA ARA GCA GGC TC CCA GCT TIC TTG TAC AAA GIG % ATG .. NNN [NCA..

attB attB1 attB2 attB3





Figure 3 - Inclusion of attB1 linker between GFP and ORF 

 
can affect distribution of fusion protein

The pie-1 promoter and tbb-2 3’UTR drive expression in all germ cells. However depending on the configuration of the attB sites, the fusion protein will behave differently. If the attB1 site is placed between GFP and H2B, the resulting fusion protein is unstable in pachytene nuclei.  The attB2 site, however, does not cause this problem.
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