How do small things make a big difference?	   	September 2014
Lesson 6: What can happen when my microbiome is disturbed?
PCR and DNA Sequencing
Polymerase Chain Reaction (PCR) is a process that can be used to amplify the number of copies of a target fragment of DNA.  
· First, the DNA is heated, which causes the two strands to denature (come apart).  
· Primers are then added, and they form a type of bracket around the region of DNA that is to be amplified.  The primers in Table 1 were used in the study on recurrent C. difficile infections (Louie at al. 2012).
· A polymerase, which synthesizes DNA, is added so that a new DNA strand can be created.  This process (shown in Figure 1) is repeated as many times as needed to get the amount of DNA that is necessary for further experimentation. 

	[image: ]
  Table taken from Louie et al., 2012
	[image: http://www.flmnh.ufl.edu/cowries/PCR.gif]
Figure 1: Steps in PCR
Source: Cowrie Genetic Database Project, 2005



One method of sequencing a strand of DNA is called “Dye-Terminator Sequencing” (Figure 2). Dye-Terminator Sequencing allows scientists to sequence DNA much quicker.  This benefit of Dye-Terminator Sequencing is one reason why it is a preferred method by today’s scientists.   
· First, modified versions of nucleotides are used to separate the DNA that was amplified during PCR into four distinct groups based on their nucleotide base.
· Then, each chain terminator nucleotide is labeled with a different fluorescent dye.  
· Each of these dyes will fluoresce at a different wavelength, allowing the reactions to be distinguished from one another.  
· Scientists are then able to sequence the DNA by recognizing whether an A, T, G, or C is present based on the color of the fluorescent reaction (Figure 3).  

	[image: http://www.austincc.edu/mlt/mdfund/pictures/sequencing1.gif]

Figure 2: Steps of dye-terminator sequencing
Source: Kotrla, 2007
	[image: http://upload.wikimedia.org/wikipedia/commons/thumb/3/3d/Radioactive_Fluorescent_Seq.jpg/220px-Radioactive_Fluorescent_Seq.jpg]

Figure 3: Fluorescent peaks detected by a sequencing machine
Source: Lakdawalla, 2007
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Table 1. 165 Ribosomal RNA Probes Used for Quantitative Real-Time Polymerase Chain Reaction to Quantify Shifts in Major
Components of the Fecal Flora During and After Treatment of Clostridium difficile Infection

Group
Bacteroides

Bacteroides
Enterobacteriaceae
Enterobacteriaceae
Clostridium leptum subgroup
C. leptum subgroup
Clostriium cocooides group
C. cocooides group

C. difficile

C. difficile

Desulfovibrio desulfuricans group
D. desuffuricans group
Enterococcus species.
Enterococcus species
Veillonella species

Veillonella species

Prevotella

Prevotella

Lactobacillus

Lactobacillus
Bifidobacterium species
Bifidobacterium species

Name

Bac303F
Bac708R
Ecol457F
Ecol652
sgcleptF
sgcleptR
Erecds2R
Eub338F
gdifF
geditR
gdesulfF
gdesultR
genterf
genterR
geilkF
geilR
CFB286F
CFB719R
Uni331F
Lactod71R
BifS51F
Bif794R

Sequence
GAAGGTCCCCCACATTG
CAATCGGAGTTCTTCGTG
CATTGACGTTACCCGCAGAAGAAGC
CTCTACGAGACTCAAGCTTGC
GCACAAGCAGTGGAGT
CTTCCTCCGTTTGTCAA
GCTTCTTAGTCARGTACCG
ACTCCTACGGGAGGCAGC
TTGAGCGATTTACTTCGGTAAAGA
CCATCCTGTACTGGCTCACCT
GGTACCTTCAAAGGAAGCAC
GGGATTTCACCCCTGACTTA
CCCTTATTGTTAGTTGCCATCATT
ACTCGTTGTACTTCCCATTGT
A(C/TICAACCTGCCCTTCAGA
CGTCCCGATTAACAGAGCTT
GTAGGGGTTCTGAGAGGA
AGCTGCCTTCGCAATCGG
TCCTACGGGAGGCAGCAGT

TGG AAG ATT CCC TAC TGC
CGCGTCYGGTGTGAAAG
CCCCACATCCAGCATCCA

Reference

Bemhard etal [20], 2000
Bemhard etal [20], 2000
Bartosch etal 211, 2004
Bartosch etal 21, 2004
Matsuki etal [22], 2002
Matsuki et al [22], 2002
probeBase pB-00963
probeBasepB-00159
Rinttia et al [23], 2004
Rintti et al [23], 2004
Rinttia et al [23], 2004
Rinttia et al [23], 2004
Rinttia et al [23], 2004
Rintti et al [23], 2004
Rinttia et al [23], 2004
Rintti et al [23], 2004
probeBase pB-00045
probeBase pB-00047
Nadkami et al [24], 2002
probeBase pB-00195
Delroisse etal [25], 2008
Delroisse et al [25], 2008
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