PROKARYOTIC BIOLOGY

MICROBIAL ECOLOGY - NON-CULTURABLE BACTERIA

I.
INTRODUCTION


A.
BACTERIAL DIVERSITY


B.
BACTERIAL NUMBERS


C.
INTERACTION WITH OTHER ORGANISMS & THE ENVIRONMENT


II.
NON-CULTURABLE BACTERIA


A.
ISOLATION OF DNA



1.
USE IN A PCR (POLYMERASE CHAIN REACTION)




a.
PRIMERS FOR THE 16S rRNA GENE
(WITH CUT SITES)




b.
AMPLIFY ALL THE 16S rRNAs AS ds-DNA


B.
CLONE INTO A "SEQUENCING PLASMID"



1.
NEED PURIFIED PLASMID DNA



2.
CLONE INTO SITES ON PLASMID




   DOUBLE CUTTING TECHNIQUE


C.
"CUTTING THE DNA"



1.
RESTRICTION ENZYMES (ENDONUCLEASES)




a.
TYPES




b.
AVAILABILITY


D.
LIGATING THE DNA FRAGMENTS TO THE PLASMID



1.
T4 DNA LIGASE



2.
ATP-REQUIRING ENZYME



3.
MAKES BOND BETWEEN A 5'-PHOSPHATE AND A 3'-OH


E.
TRANSFORMATION INTO E. COLI


1.
SPECIAL HOST STRAINS



2.
LACK RESTRICTION-MODIFICATION SYSTEMS



3.
LACK THE recA GENE



4.
OFTEN HAS BLUE-WHITE METHOD FOR CLONING AS PART




  OF ITS GENOTYPE (lac delta Z mutants)


F.
SELECTION OF THE "RIGHT CLONE"



1.
SCREEN BY PCR FOR INSERT OF RIGHT SIZE



2.
SELECT ALL "CORRECT CLONES"




  A COLLECTION OF "rRNA CLONES"

III.
DNA SEQUENCING AND ANALYSIS - "ISOLATE" IDENTIFICATION


A.
PREPARE DNA FOR SEQUENCING



1.
PCR THE INSERT FRAGMENT



2.
PURIFY AND ANALYZE BY GEL ELECTROPHORESIS


B.
SANGER DIDEOXY SEQUENCING



1.
SIMILAR TO PCR WITH ONLY ONE PRIMER




  DNA TEMPLATE




  4 dNTPs




  4 ddNTPs (LOWER CONCENTRATION)





[EACH TAGGED WITH DIFFERENT FLUORESCENT DYE]




  DNA POLYMERASE



2.
800 BASES OF SEQUENCE





FRAGMENTS SEPARATED BY GEL ELECTROPHORESIS





TERMINAL BASE DETECTED BY FLUORESCENCE



3.
ALIGNMENT OF DNA SEQUENCES WITH DATABASE OF SEQUENCE


  OR
4.
BLAST ANALYSIS (GENBANK)


C. 
IDENTIFICATION OF NON-CULTURED BACTERIUM



   RESULTS OF MARINE STUDIES---




MOSTLY ALPHA AND GAMMA PROTEOBACTERIA




SOME ARCHEANS

