
 

Biology 475 - Molecular Biology Lab 
Genomic Isolation & PCR Detection 

 
 
Goals 
Understand how to isolate total genomic DNA from bacterial communities (red or green layers)  
Compare/contrast these methods with plasmid isolation  
Understand PCR and primer sets, comparing/contrasting with DNA Sequencing 
 
Bear in mind, full-length product will be analyzed via Southern Blot and probed over next 2 labs.  
DGGE product will be analyzed after that.  BE CAREFUL because everything hinges on today. 
 

ASSUMED BACKGROUND 
 DNA Replication Contrast PCR 

Start Origin bound by primer Man-made primers FLANK TARGET - (16S, here) 
Unwound by Helicase Boiling 
Copied by DNA Polymerase  Thermo-tolerant Taq DNA Polymerase 
Monomers dNTPs (N = A, T, G, C) dNTPs (N = A, T, G, C) 
Products Two full-length genomes Millions of ONLY TARGET  

We will be using the Promega PCR MasterMix kit that contains buffer, monomers, and Taq all mixed 
in a 2X concentration.  What does that mean you will be doing? 

 
Our PCR Cycling Conditions  
Denaturing:  94°C for 1 minute. 
Annealing:  1 minute for 60°C.  Depends on primer composition.  Roughly = 3(# G+C) + 2(# A+T)  
Extension:  3 minutes at 72°C.  Depends on the product length.  Roughly = 1 minute per 1000 bases 
Number of Cycles:  35 repetitions.  This is variable and somewhat contentious.   
 
Troubleshooting PCR - False Negatives 
Amplifying DNA from many samples is tricky - trace metals, acids, bases inhibit Taq 
Even too much starting template DNA can inhibit PCR 
We will address by amplifying both diluted and undiluted template DNA 
 
Troubleshooting PCR - False Positives 
PCR is SOOOOO sensitive - many reactions will detect 1 MOLECULE of starting template  
Areas where template DNA is purified and PCR reactions are set up should be P-Free 
All chemical stocks, water, equipment should also be P-Free  
The P stands for plasmid and PCR product (and also phage - not used at WOU)  
 
Although you will be working in temporary P-Free zones (treated with UV/Bleach), most labs 
(including my back office) have a dedicated P-Free space for generating product to be cloned.  
 

GENOMIC DNA ISOLATION ACTIVITIES 
 

Carry Out In Fume Hood - You Should Be Done With This By 1:30 
Obtain ice from organic chemistry lab 
You will be provided with a Bead Beater (BB) vial that is half-full of 0.1 mm Zirconium Beads 
Add 800 ul Phenol/Chloroform to BB vial, cap, and invert to “wet” the beads 
Add mat sample (up to 0.1 g), 66 ul 10% SDS;  Top off with GTE until no airspace (600 – 700 ul) 
Tightly cap vial and place in BB, beating at max speed (48) for 1 minute (1 increment = 10 seconds) 



Place tube on ice for 2 minutes and re-beat another minute;  place tube on ice for 2 minutes 
Centrifuge at max speed for 10 minutes 
Carefully remove 700-800 ul of TOP layer to new 1.5 ul tube, avoiding interface (i.e. suck from top)  
Perform additional Phenol/Chloroform extraction (invert 30 seconds, spin 10 minutes at max speed) 
Carefully remove 500 ul of TOP layer to new 1.5 ul tube, avoiding interface (i.e. suck from top) 
Add 50 ul 3M Sodium Acetate and 1000 ul 95% Ethanol 
Invert tube 40 times, observe for DNA precipitation, and place in -80°C 1 hour 
 
Back In Molecular Lab - You Should Be Starting This No Later Than 2:45 
Chill large, refrigerated department centrifuge with microfuge rotor 20 minutes in advance 
Spin samples at 14K RPM for 15 min at 4°C in above centrifuge 
Carefully pour off supernatant and wash with 70% Ethanol - SHOW ME THE PELLET! 
Dry inverted in hood - BE PATIENT (15-20 minutes - at which time you can make your PCR cocktail) 
Re-suspend in appropriate amount of ultrapure water – I will advise;  place at 37° for 5-10 minutes 
Prepare a second tube = 1/10 dilution of your genomic preparation (5 ul + 45 ul ultrapure water)  
 
While you are waiting, BLAST all the PCR primers you have been given (below). 
 

PCR ACTIVITIES 
 
Another Reminder  
Each student will amplify template (diluted and undiluted) from one layer using TWO primer sets  
Each student or pair will amplify 1-2 assigned positive controls and 1 negative control (water) 
The TWO primer sets =  DGGE (partial 16S products) and FL16S (full-length 16S) 
The Promega MasterMix contains:  Taq, monomers, and buffer in a 2X concentration 
 

Primer/Source Bacterial PCR Primers 
8FPL/FL16S, Reysenbach, 1994 5’GCGGATCCGCGGCCGCTGCAGTTTGATCCTGGCTCAG3’ 
1492RPL/FL16S, Reysenbach, 1994 5’GGCTCGAGCGGCCGCCCGGGTTACCTTGTTACGACTT3’ 
DGGE-1070F, Ferris, 1996 5’ATGGCTGTCGTCAGCT3’ 

DGGE-U1392GC, Ferris, 1996 5’CGCCCGCCGCGCCCCGCGCCCGGCCCGCCGCCCCCGCCC
CACGGGCGGTGTGTAC3’ 

 
Reaction Cocktail Set-Up - Begin When Genomic DNA Is In 37° Resuspending   
Bleach down workzone to create a P-Free space (we may move to a new bench if space permits) 
Thaw but keep on ice:  both primer sets (DGGE and FL16S), water, Promega PCR MasterMix  
Set up 2 8X COCKTAILS (everything but template), devising plan below - WHY TWO? 
 

Each Final Tube Will Contain (All But Template) 8X Cocktail - Why 8X? 
25 ul 2X MasterMix 

22 ul H2O 
1 ul Forward Primer - choose appropriate 
1 ul Reverse Primer - choose appropriate 

You need to solve and think about 
carefully!!! 

 
Reaction Cocktail Set-Up  
Label 4 FINAL tubes - undiluted (FL and DGGE) and diluted (FL and DGGE) 
Label 2-3 FINAL tubes - assigned positive control(s) and negative 
Distribute appropriate amount of correct cocktail into correct tubes 
FINALLY - add appropriate template or control into correct tube 
 
GOOD PCR people always add experimental DNAs first, positive controls second, and 
water/negative last to confirm that they are not being sloppy.  I suggest you do the same.  


