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Lac Operon

Animation
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T7 promoter primer #69348-3

Bglll T7 promoter > lac operator Xba | rbs
AGATCTEGAT G GAAATTAATACGAC T CACTATAGGGGAAT TG TGAGL GEATAACAATTCCCCTCTAGAAATAATTTTGTTTAACT T TAAGAAGGAGA
_Neol His Tag Ndel Xho! BamH |
TATACCATGGGCAGCAGCCATCATCATCATCATCACAGCAGCGGCCTGGTGECGCGCGGCAGCCATATGCTCGAGGATCCGGCTGETAACAAAGCCCGA
MetGlySerderHisHisHIisHIisHisHIsSerSerGlyLaeuVal PFroArgGlvSerHi sMetleuGludspPradlablobsnlyshlalrg
Bpu1102 | thrombin ' T7 terminator

A GAAGCTGAGTTGGC TG TGO CACCGLTGAGCAATAACTAGCATAACCCCTTGEGECCTCTAAACGGETCTTGAGGGGTTTTTTG

LysGlublaGluleub lablablaThrAlaGluGnEnd

T7 terminator primer #59337-3
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LysIS
ePellet is resuspended in the lysis buffer containing, and sonicated to
further liberate the protein

Soluble

e Spin down the denaturing lysis buffer, cell wall and debris will )
proteins

pellet at the bottom and our protein is in the soluble supernatant.
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Expression of protein in E. coli

Uninduced Induced Samples

We want to work with pure proteins. How do we
purify it from all the other E. co/i proteins?




Why purify a protein?

e To study its function, Activity

For industrial or therapeutic applications

Study protein regulation and protein
Interactions

Produce Antibodies

Perform structural analysis by X-Ray and
Crystallography

HOW to purify a protein?




Affinity chromatography (AC)
What is AC?

 ACis a technique enabling purification of a
biomolecule with respect to biological
function or individual chemical structure.

 AC is designed to purify a particular molecule
from a mixed sample.




BiotechnoloGFEY

S8 Affinity chromatography applied to recombinant
& proteins

<4 da |
O DAL A
| o

Vector with
fusion protein Expression Crude extract

% / /
- ')]

= e E -
: g | Sl

| 1
T A& -
£ S/ N L&
= o | Y2 |
U A u I'\-\_ — 1 w
Sample Wa=sh Elution

application




>
*
=
=
~+
<
®.
=i
1
o
3
D
f-b
O
Q
ﬁ
S
=
=
<

EEEEEEN
s
v

His pEEEEEEEEEE

rbs

Agarose

T7 promoter primer #69348-3

Bglll T7 promoter > lac operator Xba | rbs

AGATCTEGATC G GALAT TAATACGACTCAC TATAGGGGAAT TG TGAGLGEATAACAATTCCCCTO TAGAAATAATTTTGT T TAACT T TAAGAAGGAGA
_Neol_ His-Tag Ndel Xhol BamH |
TATACCATGGGCAGCAGCCATCATCATCATCATCACAGCAGCGGCCTGGTGECGEGCGECAGCCATATGCTCGAGGATCCGGLTGLTAACAAAGCCLGA
MetG lySerderHisHisHIsHIisHIisHIsSerSerGlvLaeuVal FrodrgGlvIerHi sMetleu ludspPraod lab labsnlyshlalrg
Bpu1102 | thrombin ' T7 terminator

AAGGAAGCTGAGTTGGCTGCTGCCACC GO TGAGCAATAACTAGCATAACCCCTTGEGGCCTCTARACGGGTCTTGAGEGGTTTTTTG
LysGludlaGluleub labladlaThrAlalGluG InEnd

T7 terminator primer #59337-3
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Step 1. Loading affinity column.










X Step 6. Elute proteins that bind tightly to ligand and
collect purified protein of interest.




Elution with imidazole
Why imidazole?
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The imidazole ring is part of
the structure of histidine

Imidazole Saeiu
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Dialysis bag —__

Concentrated —
solution

Buffer — |

At start of dialysis

Figure 3.2
Biochemistry, Seventh Edition
© 2012 W. H. Freeman and Company

At equilibrium







Cleavage of His tag

His tag is not part of the protein. It needs to be removed in order to
perform structural and biophysical studies on the protein.

- Thrombin is used to remove the His tag.

HIS-TAG
. |

DNA encoding Protein

T7 promoter primer #69348-3

Bl Il T7 promoter > lac operator Xbal rbs
AGATC T GATC G GAAAT TAATACGALTCAC TATAGGGGAAT TG TGAGLGEATAACAATTCCCCTCTAGAAA ATAATTTTGTTTAACTT TAAGALAGGAGA
Neo | His-Tag Nde| Xhol BamH |
T.-'l'.T-'i‘-flf.'f-._Gr_-ir_-il:_-'l'.3:.'1‘-.EEl:ﬁ._r_.-'-'.T:-—-TI:.'?-.TI:A_C.-'-.“.--::J- CGGCCTERETECCGLGE GSCiEELH_F«_GfT::lEGF«_CCGGCTEE_HH"H-f--f-::ffl_:.ﬁ
MetGlySerserHisHisHIisHisHIsHIs5e ralyl_aeuVal Frofr ¢' alwSerHi sMetleuGlulspProfdlald lafdsnlysh labrg
Bpu1102 | thrombin ' T7 terminator
;,.-1,"‘:,-’_\.,_.[;|_ GAGTTGGL TR TG CACCGLTGAGC AATAACTAGCATAACCCCTTEEGGCCTCTAAACGGGTCTTGAGGGGTTTTTTG

sGlublaGluLeublablallalThrdlaGluG InEnd

T7 terminator primer #59337-3




Examples of tags and ligands

His-tag

FLAG™ peptide

Strep-tag

GST tag

Maltose binding protein fusion
Calmodulin binding protein fusion

Transition metal ion
Monoclonal antibody
Biotin

Glutathione

Amylose

Ca2+




kan® TTlac HiseTag TTeTag™ TrisTag Ksl PKA G5TeTag signal seq.

Vector amp® 7 1 ori TTeTag" SeTag CBDeTag™  HSWeTag DsheTag protease  LIC avallable
pET-3a-c . . N

pET-5a-c . [ N

pET-Fa-d . [ N

pET-11a-d M * m

pET-12a-& L] L] L]
pET-14b . . N T

pET-15b . - N T

pET-16b . - N X

pET-17b . . N

pET-17xb L] L] N

pET-19b . - N E

pET-20b(+) . . . [ .
pET-21a-d(+) ] ] . C N

pET-22b(:) . . e (C .
pET-23a-d(+) L] ] . [ N

pET-24a-d(=) . ] . C N

pET-25b(+) . . . C C .
pET-26b(+) . . . C .
pET-27b(+) . . . C C O
pET-28a-C(+) . . O NE |1 T

PET-29a-e(+) . L] . [ N T

pET-30a-c(+) » . O N,C I TE

pET-30 ERSLIC L ] L] N.C | T.E ]
pET-30 XalLIC L ] L] N.C | T.X ]
PET-31b(=) . L] . [ N

pET-32a-cl+) ] M O 1C I N TE

pET-32 ERSLIC . L ] L] 1,C | N T.E ]
pET-32 XalLIC . L ] L] 1,C | N T.X .
pET-33b(+) . . . NC | I N T

pET-34b(s) » . O C I N TE b
pET-35b(+) . . . C [ N T.X .
pET-3&b(+) O O O C I N TE [ » »
pET-37b(+) . . . [ | N T | ® .
pET-38b(+) . . . [ | [ T .
pET-39b(:) [ . . Ic | N TE | @
pET-40b(:) [ ] L] L] 1LC | N TE L]
pET-41a-c{+) * . . I I N TE

pET-42a-cl+) . O . 1,C I N TX
pSCREEN-To(+) | ® . . I N | TE

Males:

T7eTag" = 11 aa fusion tag TTeTag™ = 260 aa lusion lag signal seq. = signal sequence lor potential periplasmic localization

I = internal tag N = N-lerminal lag C = eplional C-lerminal tag

prolease cleavage sites: T = hrombin E = enlerokinase % = Faclor Xa

LIC = ligation independent cloning, veclors available separalely as linearized DNA
PSCREEN-1b(+) carvies the pUC origin of replieation; all olher pET veriors earry the pBRI22 arigin







