PCR reactions of dpy-13,  RNAi and control gDNA

Each student will set up the experimental PCRs (dpy-13 mutant, RNAi and control gDNA ) and each pair of students will set up positive and negative controls.  

Basic PCR reaction: 

1X GoTaq Green Master Mix (Includes Taq Polymerase, buffer and dNTPs; stock is 2X)

0.2 µM  F primer (final reaction concentration)  

0.2 µM R primer (final reaction concentration)

1-2.5 µl DNA

H20

25 µl final volume

1. Using 100 µM primer stocks, each group should prepare 500 µl of a mix of dpy-13 F and R primers, so that 10 µl of primer mix gives appropriate amount of each primer per reaction. (Hint:  Calculate the number of pmoles needed per reaction and divide by the 10 µl volume to determine the desired concentration.)

dpy-13F primer 5’-AGTCGTCTTCTCCGTTATCG-3’

dpy-13R primer 5’-GAGCAACGCATAAGGCAAAG-3’
a. What concentration should each primer be in your dpy-13 FR primer mix?

b. What volume of 100 µM primer stock is needed to make 500 µl of the FR primer mix?

2. Use the hdac-6 FR primer mix provided (use 10 µl per 25 µl reaction) with N2 gDNA (Erickson) as a positive control

hdac6F 5’-ggtctagagactccagaaacatttgccc-3’
hdac6R 5’-ggaagcttcttctcgaatcgttttgatgc

3. Write a “recipe” for your PCR reactions.


___ µl 2X GoTaq Green Master Mix


 10 µl FR primer mix


2.5 µl gDNA


___µl H20



25 µl

4. Make a “cocktail” from 2X Master Mix and primer stocks.  Be sure to include a positive (DNA and primers to be provided, as described above) and negative control reaction.

a. What will you use as a negative control?

5. a. For how many reactions should you make your cocktail?
b. Write the formulation for your cocktail.

c. Why are cocktails so useful?

6. Set up 25 µl PCRs using dpy-13 FR primer mix and 2.5 µl N2, rrf-3 pL4440, rrf-3 dpy-13 RNAi, dpy-13(e458) gDNA samples plus controls.  

7. Program PCR machine

94oC 
 4 min
(Why is this step included?)
94 oC
45 sec

50 oC
45 sec

repeat 35 x

72 oC
1 min

72 oC
1 min
(Why is this step included?)
4 oC
hold
(Why is this step included?)
8. Before viewing gel results, complete Silencing Genomes Laboratory 5: Examining the RNAi mechanism Bioinformatics segment.  You’ll use NCBI’s nucleotide BLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi) search to find where the primers bind to genomic DNA. 

a.  What size amplicon is expected from N2 worms using the dpy-13F&R primers?
9. Using the same approach, what size amplification product do you expect with the hdac6F and R primers?

10. Prepare 50 ml of 1% (w/v) agarose gel in 1X Speed Buffer (0.25 µg/ml ethidium bromide) and pour a gel with 2 sets of combs, using the Speed Buffer for DNA electrophoresis protocol.  

11. Next lab, load the gel with 10 µl DNA marker (Fisher exACTGene Low Range Plus works well) and 15 µl of each PCR reaction (Note: GoTaq Green Master Mix already contains DNA gel loading dye). 
12. Run the gel with 1X Speed Buffer (0.25 µg/ml ethidium bromide, caution) at 300V for ~12 minutes.  

a. How do the amplified DNA bands compare with your expectations?
13. How would you interpret your results if the positive or negative control reactions did not work as expected?

When time allows, perform a simple diagnostic digest of pL4440  (Don’t use all of your sample doing test digests!)

A. Digest 0.25 µg pL4440 with BamHI, XbaI, EcoRV and/or HindIII in a 20 µl reaction, using 10-15 units of enzyme (1µl of FastDigest enzyme) and the appropriate buffer.

B. Be sure to include a no-enzyme control.
General restriction digest: ThermoScientific [image: image1.png]| FastDigest Xbal pdf - Adobe Acrobat Pro
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Protocol for Fast Digestion of Different DNA

1. Combine the following reaction components at room temperature in the order indicated:

Plasmid DNA

PCR product

Genomic DNA

Water, nuclease-free (#R0581) 15

L 17 4L

30 4L

10X FastDigest or 10X FastDigest Green Buffer 2y

L 2L

5L

DNA

24 (upto 1 g)

104L (~0.2 pg)

10 4L (5 pg)

FastDigest enzyme 1y

L 1L

5L

Total volume: 20
2. Mix gently and spin down.
3. Incubate at 37°C in a heat block or water thermostat for 5 min (plasmi
Optional: Inactivate the enzyme by heating for 20 min at 65°C.
4. If the FastDigest Green Buffer was used in the reaction, load an aliquo

Note: The FastDigest Green Buffer can be used as an electrophoresis loading

L 30 1L
d and PCR product), or for 10

of the reaction mixture direct

50 pL
min (genomic DNA).

ly on a gel.

uffer for any DNA sample at a

final 1X concentration. Higher

concentrations of FastDigest Green Buffer in the sample supply excess salt concentration which may aiter DNA mobility.

Double and Multiple Digestion of DNA
o The combined volume of the enzymes in the reaction mixture should not excee
e Use 1L of each enzyme and scale up the reaction conditions appropriately.

o |f the enzymes require different reaction temperatures, start with the enzyme that requires a lower temperature, then add the second
enzyme and incubate at the higher temperature.

1/10 of the total reaction volume.

Scaling up Plasmid DNA Digestion Reaction
NA 19
FastDigest enzyme 1L
10X FastDigest or 10X FastDigest Green Buffer 2L 2L 3L 5L
Total volume: 20 L 20 uL 30 L 50 pL
Note: Increase the incubation time by 3-5 min if the total reaction volume exceeds 20 pL. Use water thermostat, air thermostats are not
recommended due to the slow transfer of heat to the reaction mixture

54g
5L

34g
3L

24g
2L





C. Write a recipe for this reaction  
___ µl pL4440 (    µg/µl, based on NanoDrop measurement)
___ µl 10X appropriate* restriction enzyme buffer.   


___ µl **restriction enzyme**


___ µl water

20 µl

Notes: 

The volume of water added should be adjusted so that the final volume equals 20 µl when 2 µl of 10X buffer and 1 µl of enzyme are used. 

* You can choose the clear or the green 10X FastDigest buffer.  Use the clear buffer if you are going to process your sample further and use the green buffer if you are simply going to analyze the digest on a gel. The green buffer contains dye for direct gel loading.

**The volume of enzyme should not exceed 10% of the final reaction volume. 
D. If using FastDigest enzymes, digest samples for 5-10 minutes in the water-filled beaker at 37oC.

E. If using not using FastDigest enzymes, incubate samples for 2 hours at 37oC, unless otherwise indicated.
F. Add 1/5 volume of 6X loading dye (if you used the clear 10X buffer) and analyze 15 µl of the sample on a 1% agarose gel in 1X Speed Buffer .  Be sure to include molecular weight markers.

