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pGLO™ Transformation and Purification of
Green Fluorescent Protein (GFP)
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Bacterial e Powerful teaching tool
Transformation _
and Protein  Laboratory extensions
Purification?

 Real-world connections
e Link to careers and industry

e Standards based
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Scientific Inquiry

Genetic engineering of arganisms
Use of experimental controls
Interpretation of experimental
results

Calculate transformation
efficiency

Genetics

OMA = RMA = protein = trait
Bacterial transforrmation

The /3¢ operon

Creating genetically engineered
arganisms (GMOs)

Structure and function of genes
Gene regulation and transcription
factors

Cell and Molecular Biology

Prokaryotic cell structure and cell
division

Selective growth media

Bacterial metabolism

Chemistry of Life

OMA structure, function, and
chemistry

Chemical properties of biological
molecules

Effects of terperature and pH on
biochermical reactions

Evolution

antibiotic selection and
resistance genes

Selection mechanisms
ddaptation to environment
Bacterial conjugation and
gene transmission

Environmental and Health Science

Genetically modified organisms
(GMOs)

GMOs in research, medicine,
nutrition, and bioremediation
Global challenges of GMOs
Microbiology
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e Standards-based

e Comprehensive curricula for inquiry-based
investigations

". e Compatible with 50 minute class periods

e Serves entire class of 32 students
(up to 4 students per group)

e Cost-effective
e Success in student’s hands

o Safe




Biotechnology.

=xolorer

e Cloning in action

e e Links to biomanufacturing
% il | \1:_;3_- e Biopharmaceutical development

* Amazing visual results

EasyPack Column GelTec Column
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e Introduction
e Transform bacteria with pGLO plasmid

e Purify GFP using column chromatography
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Central
Framework of
Molecular
Biology
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e GFP is a visual marker

» Study of biological processes
(example: synthesis of proteins)

* Localization and regulation of gene
expression

e Cell movement
e Cell fate during development
e Formation of different organs

* Screenable marker to identify transgenic
organisms
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Normally With GFP As Tracer
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http://www.conncoll.edu/ccacad/zimmer/GFP-ww/prasher.html
With permission from Marc Zimmer



http://www.conncoll.edu/ccacad/zimmer/GFP-ww/prasher.html
http://www.conncoll.edu/ccacad/zimmer/GFP-ww/prasher.html
http://www.conncoll.edu/ccacad/zimmer/GFP-ww/prasher.html
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ove rVI ew Spread bacterial suspensions onto plates /1
7

E. coli E. coli
+pGLO -pGLO

/' « | Pplasmid .. Pplasmid

LB /amp LB / amp / arabinose LB/ amp

Rehydrate bacteria
and streak
starter plates

J [ Incubate overnight at 37°C ]

Collect cells.

Inoculate
transformation
and negative
Bacterial control tubes
colonies — ———— e
€ ) ) & )
Rt L — | [
35 pGLp ‘pGL9 White colonies Fluorescent green No growth Bacterial lawn
pGLO - plasmid < plasmid l colonies under UV light
plasmid DNA \
ANS A [ Analyze and interpret results

Incubate both tubes on ice for 15 minutes \

Heat shock at 42°C for 50 seconds, place on ice for 2 minutes \

Add nutrient broth and incubate at room temperature for 10 minutes \ L te GFP chromatography kit, pp. 22-23 ]
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GFP

. Uﬁtake of foreign
DNA, often a circular
plasmid

Beta-lactamase
Ampicillin

Resistance
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e A circular piece of
autonomousln
replicating DNA

e Originally evolved
by bacteria

* May express
antibiotic
resistance gene

or be modified to
express proteins of
interest

-

bla



N ~FA~A~I = AL~ 7
‘_<\/ \;i;'i\:r/ \' .l C<w/ ‘\\ ".
/NS LA | NN

S,

| I—

Bacterial cell

Plasmid DNA o

Genomic DNA
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Graphic representation

Scanning electron micrograph of
supercoiled plasmid
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e Beta Lactamase
—Ampicillin resistance

Protein (GFP)

—Aequoreavictoria
jellyfish gene

e Green Fluorescent
lo.-.

e araC regulator
protein

—Regulates GFP
transcription

pGLO

bla

GFP
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Cell wall

Bacterial
chromosomal\>
DNA

Beta lactamase
\V (ampicillin resistance)

pGLO plasmids



Botechnology

=xolorer

* Lactose operon araC

e Arabinose operon

* pGLO plasmid l o pGLO

GFP
bla
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ara Operon

T

B—‘I-D—
B-.-D—

(Arabinose)

-l-D_

ara GFP Operon

GFP Gene

\O

(Arabinose)

\ o

GFP Gene
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e Electroporation

— Electrical shock makes cell membranes
permeable to DNA

e Calcium Chloride/Heat-Shock

—Chemicallz-competent cells uptake DNA after
heat shoc
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e Suspend bacterial colonies in
Transformation solution

e Add pGLO plasmid DNA

* Place tubes on ice

e Heat-shock at 42°C and place on ice
* Incubate with nutrient broth

o Streak plates
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1. Transformation
solution = CaCl,

Positive charge of
Ca**ions shields
negative

charge of DNA
phosphates

OH
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Cell wall

2. Incubate on ice

slows fluid cell
membrane

3. Heat-shock

Increases permeability
of membranes

4. Nutrient broth

incubation
Allows beta-lactamase Beta-_la_ct.amase
expression (ampicillin

resistance)
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e Luria-Bertani (LB) broth

— | e Medium that contains nutrients for
- bacterial growth and gene expression

— Carbohydrates
— Amino acids
—Nucleotides

— Salts
—Vitamins

MH

|
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Grow?

LB/Amp  Follow protocol
LB/Amp/Ara » On which plates will colonies grow?

LB e Which colonies will ?



Laboratory
Quick Guide

e

Transformation Kit—Quick Guide
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LB/amp/ara

4

» SDS PAGE sample
reps are made
rom white and

green colonies

e Bacterial lysates
are prepared in
Laemmli buffer

e Samples are loaded
onto polyacrylamide
gels —
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e Samples are
electrophoresed

 Fluorescent GFP can
be visualized during
electrophoresis

e Coomassie stained
gels allow for
visualization of
induced GFP proteins

MWG MWG MWG
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During Electrophoresis Post Electrophoresis
Prestained bands Fluorescent Coomassie stained

+ UV activated GFP bands bands
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Procedures
Overview

{ Start with bacterial colonies transformed with pGLO plasmid DNA

Pick a single
fluorescent green Inoculate into
colony fr_vom the agar nutrient broth
plate using a sterile containing
inoculation loop > ampicillin and
arabinose
{ Grow overnight at 32°C or 2 days at room temperature with shaking

| Transfer cell culture

to micro test tube,

then centrifuge and
pellet cells

Add high-salt
chromatography
binding buffer to

bacterial lysate

Load bacterial
lysate onto

columns

Resuspend cells,
add lysozyme, and
> 8 freeze to rupture
1 cell membranes;

then centrifuge
bacterial lysate to
pellet membranes

and debris

1. GFP binds to
chromatography

1 2 3 matrix in high-
salt buffer

2. Add medium-

[ [ salt buffer to wash
| I [ bacterial proteins
| | | | from column

| | 3. Add low-salt
[ | ' buffer to elute GFP

Collect three
. ' { fractions

geparate 6FP from bacterial proteins ]

Use protein gel electrophoresis to conduct quantitative
and qualitative analysis of fractions
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* To purify a single
recombinant protein R
of interest from
over 4,000 naturally
occurring E. coli
gene products.
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e Chromatography
used for protein
purification

— Size exclusion
—lon exchange
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1. Add bacterial lysate to column matrix in

Steps 1-3 2. Wash less hydrophobic proteins from column in

3. Elute GFP from column with
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Step 1:

 Add bacterial lysate
to column matrix in

—Hydrophobic
proteins interact
with column

— Salt ions interact
with the less
hydrophobic
proteins and H20
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Step 2:

e Wash less
hydrophobic from
column with

) ":
AL ORY
*l_x'("r'(".l%‘

ARG EDF B

—Less hydrophobic
E. coli proteins fall
from column ’

—GFP remains bound O - )
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e Elute GFP from
column by adding a Saioae

—Released from
column matrix
—Flows through the - F
column
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Laboratory

Quick Guide

Lesson 5 Purification Phase 3
Protein Chromatography

1. Label 3 collectzon
tabes in the foam
in your labaratory.
the top and bottom of the colurm and place
the columm in cv.\]h.— ton fube 1. When ihe
last of tha bu reached the surface of

the EIC matrix procesd to the next step
below:

new pipeite, carsfully and gemily
of the "+ supsmatant cafe the
colurmn. Hold the pf patte np

dripping '.mbfar the column §
tibe 2

[

. Using the rmzed pipette, add 250 1 of wash
burffer and let the entire volume fow infe the
cofuzm. Examing the cobann using the UV
i te oo ol rions. After the col-
e stops dripping, ransfer it to whba 3.

12 TI:I:.EC]: ipetiz, 2dd 730 ul of TE
entire volume dow int
the column. Examine the column using t
TV Ligh. Mone your cheenatons.

Examune 2l three collecton tubes and note
any diffsrencas in color barween tha tibes
Parafilm or Saran Wiap the tubes and place
in the refrigemator untl the nex laboratory
prtod

i

{20 i} » cuparnatant

+ E
1
/'\ﬂlauh baiffer (260wl

TE butfer (750 u)
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Helpful Hints:

&
\

* Add a small piece of
paper to collection tube -
where column seats to
Insure column flow

Q0

* Rest pipet tip on side of column
to avoid column bed disturbance
when adding solutions

* Drain until the meniscus is _
above the matrix for best separation



