BACTERIAL CULTURE TECHNIQUES & LAC OPERON
Media (singular is medium)—food to grow bacteria (What kingdom?)


Typical ingredients----



Source of amino acids (as Casein or casitone)



Source of carbon (glucose)



Buffer (K2HPO4) for proper pH



Salt (NaCl) for osmotic balance



H20



Agar (optional)—makes medium SOLID, 

otherwise LIQUID/BROTH

Must be sterilized after preparation before introduction/inoculation of bacteria of interest—autoclave at 120◦C, 20 minutes, 20 psi.
Classification of media based on ingredients—
Defined---

Complex---

Selective---

Differential—

Classification of solid media based on how it is distributed into tubes or plates—

Deeps—aerobic vs. anaerobic, motile vs. immotile

Slants—storage; morphology

Plates—morphology; single colonies

Today—Inoculating plates, deeps, and slants w/ Escherichia coli and Bacillus subtilus.  One plate, deep and slant for each organism to determine anaerobic vs. aerobic, motile vs. immotile, and compare morphology.  A third plate may be available for “environmental”.
Lac operon—how Escherichia responds to the presence or lactose.
Operon—cluster of genes regulated at the same time, all on or off depending on the conditions.  One long mRNA produced that will have more than one translation start site to make several different proteins.

Upstream—sequences of DNA that come before (closer to 5’ end of gene) the start site of transcription

Downstream—sequences of DNA that come after the start site of transcription (closer to 3’ end)

I gene—always transcribed with or without lactose to make repressor proteins

Repressor protein—stops transcription by RNA polymerase if no allolactose or IPTG (sub.inducer of transcription); binds to operator

RNA polymerase—binds to promoter and transcribes DNA into RNA
Lac Z, Lac Y, and Lac A genes—transcription will occur if allolactose present (made from lactose).  Translated (after transcription) into
-galactosidase, permease, and transacetylase enzymes.  Involved in breakdown of lactose for energy.  
-galactosidase—breaks lactose into glucose and galactose; substitute substrate in lab is X-gal (turns blue if broken down)
Permease—allows lactose into cell.

Transacetylase—function unknown for metabolism of galactose.
Today—using IPTG and Xgal to determine genotype of 3 bacterial strains A, B, C as Lac+, Lac-, Operator Constitutive (Oc)

Lac+ --responds to lactose via allolactose/IPTG.

Lac- mutation -- can not turn on transcription of operon w/ or w/out allolactose/IPTG

Operator constitutive mutation—always has transcription of operon w/ or w/out allolactose/IPTG

Will assay for the activity of -galactosidase enzyme using _____________ plates.  Look for colony color, blue vs. white (ability to break down XGAL or not in presence of IPTG)
