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Extension Resources
Gram staining bacteria links

Medpedia, Inc. 2007-2009. Gram Stain - Includes information on why gram stains are done and 
how they are done.  

 http://wiki.medpedia.com/Gram_Stain

Gadget Science Gram Staining Bacteria 2007. This site gives the protocol for performing a gram 
stain. 

 http://www.gadgetscience.com/gram-staining-bacteria/

Colony PCR – see attached protocol

Gene Sequencing and Bioediting

GenBank Overview, National Center for Biotechnology Information 2009. 
 http://www.ncbi.nlm.nih.gov/Genbank/index.html
� $Q�H[DPSOH�RI�D�VHTXHQFH�IRU�6DFFKDURP\FHV�FHUHYLVLDH��D�VSHFLHV�RI�EXGGLQJ�\HDVW��FDQ�EH�

viewed.

Green Genes – a 16S ribosomal RNA database.  This site has a tutorial showing how bio-editing 
and chromatograms are used in biotechnology.  Appropriate for upper level high school 
students and higher education students.  There are sample chromatograms that students can 
see. 

 http://greengenes.lbl.gov/cgi-bin/JD_Tutorial/nph-Fasta_Files.cgi

Colony PCR Protocol
 
Materials
�� Thermocycler
�� PCR tubes – two per sample to be tested
�� Distilled/Deionized Water – 29.5 uL per sample
�� Lysis buffer- protease K (optional)- 1uL per sample
�� Monoculture of isolates to be tested
�� 3&5�0DVWHU�0L[�²�G173V��7DT�'1$�3RO\PHUDVH�ZLWK�EXIIHUV��DQG�0J&O��²������X/�SHU�

sample
�� + primer – 0.5uL per sample
�� - primer – 0.5uL per sample
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1. Aliquot 19uL of water and 1uL of lysis buffer into each PCR tube.  Lysis buffer, protease 
K, will help to break up proteins and allow for better binding of the primers.

2. 8VLQJ�D�VWHULOH�SLSHWWH�WLS��SLFN�D�FRORQ\�IURP�WKH�SODWH�DQG�PL[�LW�LQWR�WKH�VROXWLRQ�LQ�WKH�
PCR tube.  

3. Place in the thermocycler 
30min – 50° C
20min – 60° C
10min – 65° C
10min – 96° C

Lysis buffer works best at 50-65° C, and 95-97° C will kill anything remaining and help to 
O\VH�WKH�FHOOV�WR�H[SRVH�WKH�'1$�

4. $W�WKLV�SRLQW�WKH\�FDQ�EH�SODFHG�LQ�WKH�IULGJH�IRU�VWRUDJH��XQWLO�WKH�QH[W�FODVV�SHULRG�
5. Centrifuge 2400 rpm for 10 min
6. $OLTXRW�LQWR�D�VHFRQG�VHW�RI�3&5�WXEHV������X/�3&5�0DVWHU�0L[�����X/��SULPHU�����X/�²

primer, 10.5uL water, and 1uL of the supernatant from the tube that was centrifuged.
7. Place in the thermocycler 

5min – 95° C
Then 25-30 cycles of the following temperatures.
1min – 94° C (Denature)
1min – 58° C (Anneal)
�PLQ�²�����&��([WHQG�

8. $W�WKLV�SRLQW�WKH\�FDQ�EH�SODFHG�LQ�WKH�IULGJH�IRU�VWRUDJH��XQWLO�WKH�QH[W�FODVV�SHULRG�
9. The PCR reactants can be run through electrophoresis at this time, load 5-10uL of the PCR 

product into each well. This ensures that your PCR reaction was successful.
10. 7KH�3&5�3URGXFWV�FDQ�WKHQ�EH�VHQW�LQ�IRU�VHTXHQFLQJ���)ROORZ�WKH�SURWRFRO�IRU�WKH�VSHFLÀF�

sequencing service being used.  



 

From
 Currie, C.  2001.  Annual Reviews of M

icrobiology, Created by Cara G
ibson and adapted by Angie Fox
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