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Genetic Screen: Generalized

Step 1: Mutagenize gene of interest
Step 2: Put DNA in cells (if not there already)
Step 3: Look for mutant phenotype

A long time ago in a galaxy far, far away....

Genetic Screen: 20.109 (F12)

G00101 binding site 142...161

ColE1 origin 925...243

4231 bp

Cph8 (Cph1/EnvZ) 1996...4230

CmR 1711...1052

RUMO 1919...1947
PLTetO-1 1919...1967

. H H RBS pprotet 1975...1988
Step 1: Mutagem_ze gene of interest R et o
Step 2: Put DNA in cells

Step 3: Look for mutant phenotype

K+*P- Library Variations: oligo design

Envz H243 D244 L245 R246 T247R (K+P-) P248

wt seq cac Gac G cec Thr = ACG

Cong H537 0538 1539 RS540 Ts41 psé2
Kinase Dead mutant NNY mutagenesis
GCC = Ala CTY = Leu

GGY = Gly

lle Thr  Lys Ag [A | N=GATC
v=crt

G
lu | 15 possible amino acics
val Aa Asp Gl [C | No stops
A
G

Mutagenesis
based on Stratagene’s “QuickChange”

”

Step 1

Plosmid Preparation
WT from dam+

strain (DNA™e)

Step 2
Temperature Cycling

¢ Mutagenic

* Mismatch

* DNA nicked DNA into cells?

So what will happen if we put this pool of
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Mutagenesis K+*P- Library Variations: building library

based on Stratagene’s “QuickChange”
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Step 1 Step 3 Starting -
Plasmid Preparation Digestion
WT from dam+ o O . Renattljre
© s Mutated plasmid
k ‘ Round 1 ctont

strain (DNA™¢) A icontains nicked Extend

— circular strands)

Step 2
Temperature Cycling
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Recognition Site:
Gt Round Zg
Two problems here: ~ N
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* DNA nicked 3 CTA’I‘G .5
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Genetic Screen: Generalized Ways to move DNA into cells

pulse power supply

electrical contacts

— cells in suspension

= 3

Step 1: Mutagenize gene of interest
Step 2: Put DNA in cells (if not there already)
Step 3: Look for mutant phenotype

Genetic Screen: 20.109 (F12) “The art and design of genetic screens: E. coli”

SELECTION

e.g. growth on a particular sugar e.g. fermentation of a particular sugar
e.g. resistance to a virus or an antibiotic e.g. chromogenic substrate
e.g. observable (luciferase or GFP)

below pH 6.8

ﬂ lacz*
Step 1: Mutagenize gene of interest

T
_N N NH,
L
Step 2: Put DNA in cells N

Step 3: Look for mutant phenotype above pH 8.0

Cph8 (Cph1/EnvZ) 1996...4230

|R0040 1919...1947
PLTetO-1 1919...1967
RBS pprotet 1975...1988
B0034 1977...1988




Genetic Screen: 20.109 (F12)

Cph8 (Cph1/EnvZ) 1996...4230

Cpl1711..1052

|R0040 1919...1947
PLTetO-1 1919...1967
RBS pprotet 1975...1988
B0034 1977...1988

Step 1: Mutagenize gene of interest
Step 2: Put DNA in cells

Step 3: Look for mutant phenotype
Step 4: Study the behavior of the mutant cells
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The C-dog

4 Theonine Arginine
—

Tyrosine Threonine

DNA sequence = amino acid sequence of protein

http://publications.nigms.nih.gov/thenewgenetics/images/ch1_trans.jpg

B-galactosidase Activity

Possible mutant “phenotypes”
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WT M1 M2 m3 M4 M5

M1 PCB”

M2 Cph8 kinase dead
M3 K-

M4 Cph8 truncation
M5 KP*

Summary
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