PROKARYOTIC BIOLOGY

MICROSCOPY AND STAINING

I.
UNITS OF MEASUREMENT


A.
UNIT IS METER m (cm, mm, µm & nm) (SOMETIMES Å, 10-10 m)



B.
UNAIDED EYE: RESOLUTION IS 0.4 mm (400,000 nm or 400 µm)


C.
LIGHT MICROSCOPE



1.
RESOLUTION IS ABOUT 200 nm or 0.2 µm 








POWER = 2000 X ~ EYE RESOLUTION/RESOLUTION



2.
FIXED AND LIVE SPECIMENS




a.
SMALL  BACTERIAL CELLS (DIAMETER OF SPIROCHETES)




b.
LARGEST VIRUSES (POXVIRUSES)


D.
ELECTRON MICROSCOPY



1.
RESOLUTION IS ABOUT 2 nm (200,000 X) (IN PRACTICE)



2.
ONLY FIXED SPECIMENS




a.
CAN SEE DETAILED CELL MORPHOLOGY 




b.
VIRUSES, LARGE MOLECULES

II.
TYPES OF MICROSCOPY


A.
LIGHT MICROSCOPY--USE VISIBLE LIGHT



1.
BRIGHT-FIELD MICROSCOPY




a.
COMPOUND MICROSCOPE 




b.
RESOLVING POWER & MAGNIFICATION




c.
USEFUL PRIMARILY FOR STAINED, FIXED SPECIMENS



2.
DARK-FIELD MICROSCOPY




a.
SPECIAL CONDENSER-BLOCKS DIRECT LIGHT




b.
OBJECTS ARE BRIGHT AGAINST DARK BACKGROUND




c.
PRIMARILY USED FOR SPIROCHETES



3.
PHASE-CONTRAST MICROSCOPY




a.
DIFFRACTION DIFFERENCES --> BRIGHTNESS DIFFERENCES-


b.
A SPECIAL CONDENSER WITH A RINGED-SHAPED DIAPHRAGM




b.
USEFUL FOR LIVE OR UNSTAINED SPECIMENS 



4.
FLUORESCENCE MICROSCOPY




a.
BLOCKS INCIDENT LIGHT WITH FILTER





  FLUORESCENT MOLECULE IS EXCITED AND FLUORESCES








b.
AUTOFLUORESCENCE 0R NATURAL FLUORESCENCE




c.
FLUORESCENT PROBES--PROTEINS OR NUCLEIC ACIDS




d.
USEFUL FOR OBSERVING SPECIFIC STRUCTURES



B.
ELECTRON MICROSCOPY--USES BEAM OF ELECTRONS



1.
TRANSMISSION



2.
SCANNING



3.
BACTERIAL ULTRASTRUCTURE

III.
BACTERIAL STAINS - SIMPLE, DIFFERENTIAL & SPECIAL


A.
THE GRAM STAIN



1.
PROCEDURE



2.
RELATION TO MORPHOLOGY OF CELL


B.
ACID FAST STAIN--PRIMARILY FOR MYCOBACTERIA


C.
SPECIAL STAINS



1.
CAPSULES



2.
SPORES



3.
FLAGELLA

