Purification

The art of chromatography
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Purify a single recombinant protein of interest from
over 4,000 naturally occurring
E. coli gene products.

Bacterial proteins
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/ Arabinose promotor protein
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= Green fluorescent protein

Bacterial
chromosomal
DNA

Beta -lactamase protein
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Column Chromatography

o A separation method in which different
components of a mixture travel through
the resin of a column differently. ==
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Protein purification is based on
chemical properties

* Proteins can be separated based on:
— Size
— Charge (ion exchange)

» Cation Exchanger (anions on resin bind positively charged
protein)

« Anion Exchanger (Cations on resin bind negatively charged
protein)

— Specific binding affinity (resin coupled w/antibody
specific to protein of interest)

— Hydrophobicity
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Hydrophobic Interaction

 Hydrophobic (water hating) substances do
not mix well with water

« Some amino acids of proteins are very
hydrophobic

 In salt water, these parts of the protein
stick tightly to other hydrophobic
substances (causes conformational
change so hydrophilic regions are
protected).
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HIC Column

 Hydrophobic amino acids of protein bind to
a support (gel matrix) in the column, which
contains immobilized hydrophobic groups

(phenyl).
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Step 1.

 Add bacterial
lysate to ]
column matrix
IN

— Hydrophobic i
proteins
Interact with ﬁ
column
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Step 2:

e Wash less
hydrophobic
from column fi
with

— Less
hydrophobic
E. coli
proteins fall Hj
from column

— GFP remains -
bound to the ¥
column © UF
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Step 3.

e Elute GFP
from column
by adding

A
¥

— Released \
from column ﬁ -
matrix

— Flows through ) \ A
the column © UE
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Biopharmaceutical
Manufacturing

« Controlled Process
— Reproducible
— Consistent
— Robust
— Aseptic
e Product
— Safe
— Pure
— Potent
— Stable
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Protein Purification
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Fig 17. Stroteqy for protein purification.
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http://www.pharmaceutical-technology.com/contractors/contract/neo/
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Chromatogram
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Purity
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Process Development

|dentification of target protein
w/therapeutic value

|dentification of target gene
Isolation of the target gene

Insertion of the target gene into a host
cell (such as E.coli) & express protein

Purification: Separation of the target
protein from the host cell protein
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Process Development cont.

Large scale production of the target
protein (under controlled manufacturing
conditions)

Formulate
Testing for safety and efficacy
Marketing of a new medicine
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GFP Purification Procedures

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

Start with bacterial colonies transformed with pGLO plasmid DNA then centrifuge
. | bacterial lysate to
j pellet membranes
and debris
/ 1. GFP binds to
Inoculate into J 1 2 3 matrix in high-
nutrient broth ; i N O salt buffer
containing ’ ’ S e

salt buffer to wash

ampicillin and

arabinose \
Load bacterial
lysate onto
columns
g
-

bacterial proteins
from column

3. Add low-salt
buffer to elute GFP

L

) |

iy
Day 1 N / . [ SeparateGFP.f-l-'t;m b;c;ﬁal ;;;eins ]

[ Grow overnight at 32°C or 2 days at room temperature with shaking

>
Transfer cell culture S ﬁ“ ]
to micro test tube, L ‘\' i L
then centrifuge and - Extension: Use protein gel electrophoresis to conduct quantitative

| and qualitative analysis of fractions

pellet cells

Day 2 our Day 3
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Steps 1-3
1.Add bacterial lysate to column matrix in

2.\Wash less hydrophobic proteins from
column in

3.Elute GFP from column with
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Helpful Hints:

r {
() “\\J

e Add a small piece of
paper to collection tube
where column seats to K
insure column flow ~

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

 Drain until the meniscus Is
above the matrix for
best separation our
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This material is based upon work supported by the National Science
Foundation under Grant No. 0438229.

Any opinions, findings, and conclusions or recommendations
expressed in this material are those of the author(s) and do not
necessarily reflect the views of the National Science Foundation.
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