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Grey bo

Growth
factor

Ligand-
binding

domain White boxes: specific examples

Ligand
Cell ‘L
_E-E;rr-n-a_ﬁc Receptors
Inkrmcoliiar d
domain Frotein kinase .
activity Intracellular mediators
Intracellular \L
i
g Adaptor protei
Docking proteins Nuclear events
GTP-binding proteins

Protein or lipid kinases
Phosphodiesterases
Metabolic enzymes

Transcription
factors

e Nature 411: 759 (2001)




o JAE 5 4 5 R 404 R
- % 12 5 # 31842 (pathway)
— R A P35 (cross talking)
- B - (network)



MILLIPORE

= WRAE FAEF T E T N4




MILLIPORE

1%
%4k
L@(%%E}%%@ ]
L&?é/ﬁi‘aiﬁ%“
e 5 i - EX LT3

> AR TR R REK HEK
> R HRG 015 5 iR
> 1550 EME RS



MILLIPORE

£55 4 FitA 09 L AL P

« fLF B4 (BEERL-phosphorylation 5 8% BR k-
dephosphorylation)

¢ T

s HOR-EORAAEAER



MILLIPORE

+ Is reversible

+ Does not require new proteins to be made or degrades
+ Occurs very rapidly and sometimes continuously

+ Provides a vast assortment of proteins to support the cell
— 508 kinases in Human

— Known targets include: structural cell receptors, enzymes,
ion channels and signaling molecules

Note:

&g g &A(protein kinase A,PKA); &G #8G(PKG); & #8BC(PKC); S RFRMUEGHE
; & B B R BB (protein tyrosine kinase); A £ 4 2R % E MR G & (mitogen activated
protein kinase,MAPK)
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Sample Electro- Membrane Blocking Antibody Detection

Prep phoresis Transfer Addition
45 min C 5 -1 Hr : 1-2.5 HrsC 1 Hr : 3 Hrs C: 15 min CQ

-2 Hrs
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SNAP i.d. Value Proposition

Sample Electro- Membrane Blocking Antibody Detection

Prep phoresis Transfer Addition
45 min C 5 -1 Hr : 1-2.5 Hrs C: 1 Hr C: 3 Hrs C: 15 min CQ
-2 Hrs :
SNAP i.d. ™

30 min

Immunodetection occurs in 20 min vs. 4 hrs

o Reduces incubation times in Western Blotting
o Compatible with all reagents and membranes
o No directly competitive product on the market




7.5cm x 8.8 cm

moow»

3.2cm x 8.8 cm

46cmx8.8cm
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SNAP i.d. Base

Single Blot Holder, 30/pk
Double Blot Holder, 30/pk
Triple Blot Holder, 20/pk
Antibody Collection Tray,
20/pk




Solution #7

Immobilon™ New! Brand P Brand A
Western HRP WP ECL
1.6 ng > 25 pg 1.6 ng > 25 pg 1.6 ng > 25 pg

Primary Ab (400mg/ml)  1:10,000
Secondary Ab  1:100,000

Choose high sensitivity substrates if
< detecting low abundance proteins
< sample amount is limited
< antibodies have weak affinities
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Advantage:

 Higher quality with significantly more products to
completely fulfill the customers needs

 More modification state-specific antibodies
 Kinases/Phosphatases

« more modification state-specific (i.e. phospho-
specific) antibodies
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Key Products in Tyrosine Phosphorylation
4G10, 4G10 platinum, EGFR, Src, FAK ,JAK2, PTP1b, SHP2

Key products for Ser/Thr Phosphorylation
MAPK pathway, AKT, GSK3 , phosphoserine (AB1603)

Anti-Sulfotyrosine

Lipid pathway Monoclonal

Insulin pathway
Ubiquitin-Proteasome pathway
G-protein activation assay

CAMP/cGMP assay
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1. Zhengxing Qu, David M. Goldenberg, Thomas M. Cardillo. Bispecific anti-
CD20/22 antibodies inhibit B-cell lymphoma proliferation by a unique
mechanism of action. Blood, Vol. 111, No. 4, 2211-2219, 2008.

2. Risaku Fukumoto,Miroslav Dundr, Christophe Nicot.

Inhibition of T-Cell Receptor Signal Transduction and Viral Expression by
the Linker for Activation of T Cells-Interacting p12l Protein of Human T-

Cell Leukemia/Lymphoma Virus Type. Journal of Virology, Vol. 81, No. 17,
9088-9099,2007.

3. Sebastien Tauzinl, Heidrun Dingl, Karim Khatib. Oncogenic association
of the Cbp/PAG adaptor protein with the Lyn tyrosine kinase in human B-
NHL rafts. Blood, Vol. 111, No. 4, 2310-2320, 2008.



Sample Electro- Membrane Blocking Antibody

Prep phoresis Transfer Addition
45 min C 5 -1 Hr : 1-2.5 Hrs C 1 Hr : 3 Hrs C: 15 min CQ
e iys a4 4

0.45 pum High-quality primary High sensitivity
antibody and second  HRrp
antibody

Detection

Immobilon-P
Ambicon

Immobilon-PS? 0.2 um

Immobilon-FL 0.45 pm
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ELISAs (Enzyme Linked Immunosorbent Assay)

B #: %8R REZTRE ERREFEMNILFE B4 (B8R 1L-phosphorylation 5 2
A% B A~ dephosphotylation)

What?

ELISAs are used for detecting protein levels in a sample in a faster, more
efficient method than western blot.

Phosphospecific-ELISAs show the relative phosphorylation differences in
different samples.

ELISAS
STAR (traditional sandwich)
CAMP/cGMP (competitive)
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4 ™
ELISA Diagram
— T — T r”"____ - _____'“‘x
m_________ ________f' m________ __________F-*‘" — I
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STEP 1: 96 well clear STEP 2: Sample lysate (or STEP 3: Wash away unbound,

plates-coated with a standard) is incubated in the non-specific material. Add specific

specific mouse monoclonal microwells allowing the target rabbit total or phosphospecific

capture antibody to be captured in the plate Antibody in each sample well.

wells
<’ . "‘“; i‘;" I “_‘}
. __/
n u
ﬁ?n g ?ﬁ Y &y wﬁ“a Y
STEP 4: Wash unbound STEP 5: Wash unbound )
detection Ab and add HRP-  HRP Ab and incubate with T e o e
conjugated anti-rabbit TMB enzymatically activated the blue solution to yellow. Measure
antibody. detection reagent. the color change.
o /
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STAR (Signal Transduction Assay Reaction)

* Fast, sensitive method (<50% time and 2X more sensitive than western
blot)

¥ Detects either total or active/inactive (phosphorylated) signaling
targets

Kits for top signaling targets (based on publications and current sales)
* 32 assay kits
* widest customer base
* primarily for kinases (with the exception of IRS and p53)

Highlights
Kit is in aready-to-use format, unlike some competitors
— Open the box and run.
Enzymatic detection measured at 450 nm using a standard plate reader
— 1.e. broad customer base
Assay takes less than 5 hours with minimal hands-on time.
iIncludes standard-used for positive control and to develop a standard curve.
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Company

STAR ELISA

Western Blot

TIME:

<5 hours with little hands-on time

>8 hours (often longer) with much greater
hands on time

Sample amount

Lower limit of detection
Less sample needed

2xX More sample needed

Sample 48 samples (ran in duplicate using No more than 14 at one time (run as
Number 96 wells for greater accuracy) singlets)
Reliability Optimized Wasted sample and time on optimizing
No parameters to work out Few parameters worked out
SUMMARY:

Easier, faster, more sensitive

SOLUTION IN A BOX
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New STAR ELISAs-32 assays

17-315 Phosphotyrosine (colorimetric)

17-182 Cellular Phosphotyrosine ELISA (4G10)
17-426 phospho-Src (Tyr418) (chemiluminescent)
17-424 Ras GTPase Activation ELISA

17-327 H2A.X Phosphoryaltion Assay Kit (chemilum)
17-155 MESACUP Protein Kinase Assay

SGT410 Tyrosine Kinase Activity Assay
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Cat. No. Description Cat. No. Description

17-455 AKT1 (Total) ELISA kit 17-473 MEK1 ELISA

17-456 phospho-Akt (Thr308) ELISA Kit 17-474 phospho-MEK1 (Ser218/222) ELISA
17-457 phospho-Akt (Ser473) ELISA kit 17-475 phospho-p53 (Serl5) ELISA

17-458 IRS-1 (Total) ELISA kit 17-476 p53 ELISA

17-459 phospho-IRS-1 (Ser312) ELISA kit 17-477 PRAS40 ELISA

17-460 EGFR ELISA kit 17-478 phospho-PRAS40 (Thr246) ELISA
17-461 phospho-EGFR T(yr1173) ELISA 17-479 FAK ELISA

17-462 phospho-EGFR (Tyr1068) ELISA 17-480 phospho-FAK (Tyr397) ELISA

17-463 ERK 1/2 ELISA 17-481 IGF-1R ELISA kit

17-464 phospho-ERK 1/2 (Thr185/Tyr187) ELISA 17-482 phospho-IGF-1R (Tyr1135/Tyr1136) ELISA
17-465 JNK 1/2 ELISA 17-483 IR ELISA

17-466 phospho-JNK 1/2 (Thr183/Tyr185) ELISA 17-484 IR (Tyr1162/Tyr1163) ELISA

17-467 Src ELISA 17-485 kB ELISA

17-468 phospho-Src (Tyr418) ELISA 17-486 phospho-IkB (Ser32) ELISA

17-469 Met ELISA 17-487 p38a ELISA

17-470 phospho-Met (Tyr1230/34/35) ELISA 17-488 phospho-p38a (Thr180/Tyr182) ELISA
17-471 GSK-3B ELISA

17-472 phospho-GSK-3p (Ser9) ELISA
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1.Yeast Two Hybrid: BD and AD

2.GST pull down

3.|p
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Immunoprecipitation (IP): .. Immunoprecipitation Workflow Diagram
— Separates proteins from
other molecules in a cell PRAPpmm—_ Whoe tissue homogenate

Montage Antibody Purification
Kits, ProSep Media & Vantage-L

lysate fltafion, cefl Iysis kits
Amicon Ulira, Microcon Antibody
Devices Ulirafree
. . ; Centrifugal Filters Protein
— Isolates proteins in their ™ Exkiaciins Kb Cel Iysate TEE——
native conformation Jontage Antibody Purifics

— Studies protein: protein : i
interactions known as co- ‘ Catch & Felease 17 s, |

IP Protein AIG agarose, ChiP Kits
What is Unique about IP? + +

— Binding of protein in its Western Bloting Kinase Assay
native state leading to
purification
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Antigen/ L
. . Precipitatio .
Preparation )Antibody fcorF;]pIex Purify, WB
complex Etc.

BnEl“prliH[n

Electrophoresis

Sample in Add Add Discard Enzymatic Studies
Solution Antibody  Protein A or Supernatant Ligand Binding
Precipitating

2% Ab



MILLIPORE

oo 7 A e 52 B 25 SR S 49 A2

S AT i ¢4 o, 95 T I &9 B ) ?



Equilibrate Columns Bind Wash Elute

r— —

——

- —

—
* Remove snap-off + Add: * Wash to + Elute specific
bottom plug ~-sample remove protein of
o Dirciivi Bifr ~ACAL unbound' ) interest
-Ab non-specific
* Wash 2X Insibae proteins
\N# *J‘: la
‘
Y
The column contains a Within the column: Unbound non-specific Bound specific
resin slurry that binds « Specific protein binds Ab proteins are removed proteins are eluted
the antibody capture « Ab binds ACAL
affinity ligand (ACAL) « ACAL binds resin Specific protein is in
e . complex with Ab & ACAL
* Complex is immobilized
in column

LEGEMND

[ © column resin @Eg) ontibody capture affinity ligand [ACAL) \{ antibody (Ab) @ specific protein \% non-specific protein J

Cell lysate 500ug+Antibody 1-4ug+ACAL 10ul +1Xwash buffer =
500ul—RT 30min— 5000rpm 15-30s— 3Xwash— elute
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Traditional IP
Protein A/G agarose

Catch & Release Advantage over Traditional IP

— Minimize contamination: resin filled spin columns offer less non-specific
binding than traditional protein A or G agarose

— Reproducible: eliminates aspiration steps that typically lead to sample loss

— Native or denatured elution: choice of elution buffer allows purification of
active enzymes for functional assays or denatured proteins for Western blot
analysis

— Convenient: spin column format ensures ease-of-use with a 30 minute
incubation and streamlined protocol

— High throughput process
— Saving primary antibody (1-4uq)

Note: C&R is suitable to immunoprcipitate protein expression
Flag, GFP, HA and Myc.
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1. Jun Ho Lee, Young Mi Kim, Nam Wook Kim et al.

Phospholipase D2 acts as an essential adaptor protein in the activation of
Syk in antigen-stimulated mast cells. Blood, Vol. 108, No. 3, 956-964, 2006.

2. Weijie Li, Christine Marshall, Lijuan Mei et al.

Srcasm Modulates EGF and Src-kinase Signaling in Keratinocytes. J. Biol.
Chem. Vol. 280, 6036-6046, 2005.

3. Hong wei Li, Tibor Rauch, Zhao-Xia Chen et al.

The Histone Methyltransferase SETDB1 and the DNA Methyltransferase
DNMTS3A Interact Directly and Localize to Promoters Silenced in Cancer
Cells. J. Biol. Chem., Vol. 281, 19489-19500, 2006.
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Reprinted by permission from Mature
Levine, WM. & Tjian, B., Mature, 424 147-151 (2003)
Copyright (2003) Macmillan Publishers, Ltd.

—HE_HNRE Jaof

Proximal pmmr.:utr +1
elements Core promoter

Silencer = Repressor Binding Site

UAS = Upstream Activating Sequence

TATA = TATA Box (Polll recognition)

Enhancer = Trans Factor Binding Site

INR = Initiator sequence

DPE = Downstream Proximal Element

Insulator = sequence defining a chromatin regulatory domain
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« They are the ultimate target of many signaling pathways

 Proteins that bind to DNA and mediate the translation of RNA (with RNA
polymerases).

« Often bind in the promoter region of the gene
— (before the open reading frame of the gene really starts)

— They bind to a consensus sequence in DNA. This means that certain
TF family member recognize the same DNA sequence (6-12 bases)
and bind to it when activated.

 Work to either stimulate or repress transcription of a gene

« Regulation is dependent on the presence of other DNA binding proteins
(including other transcription factors) as well as local chromatin structure.
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Electrophoretic Mobility Shift Assay, DNAse | footprinting, in vitro transcription reactions

Transfection Analysis
— Promoter Mutagenesis + Reporter Vectors
— CDNA overexpression and mutagenesis

Biochemical purification of nuclear complexes

RNA Analysis
— Northern Blot, RT-PCR, SAGE, microarray

Immunoprecipitation of proteins associated with nucleic acid
— avariety of protocols

CHIP

-ReChlIP = performing a ChIP and then taking isolated chromatin and applying a second
antibody to further select the ChlPed species

- ChIP:ChIP is chromatin IP coupled with microarrays
- ChIP:PET is chromatin IP in conjunction with high throughput sequencing

- RIP ChIP is a method of isolating RNA associated with RNA binding proteins by
immunoprecipitation.



EMSA quick overview:

1. Treat cells and prepare nuclear lysate just as you would for our assay (we offer a very
easy kit for this Cat. No. 2900)

Lysates incubated with radio-labeled (P32) double-stranded oligonucleotide
Run a very large gel (10X the size of a western) for hours
Expose the gel to X-ray film at -80C for 1-3 days

Develop film and determine the amount of radioactivity (band intensity) on the X-ray
film showing the gel shift.

ok wn

Shortfalls:
. Radioactive: very messy and dangerous

. Very time consuming, both hands-on time (hours vs. minutes) and assay completion
time (days vs. hours)

. Not target specific

—  Ex. All 5 NFxB family members bind to the same sequence.
Can not differentiate how much of each one.
This assay differentiates the amount of each.



EZ-TFA kits are used to detect specific transcription
factor DNA binding activity in cell/nuclear
extracts

Protocol

Double stranded biotinylated oligonucleotide with
consensus sequence for TF binding is mixed
with nuclear extract, and TFA assay buffer

During incubation, the active TF in the nuclear
extract binds to its consensus sequence

Transfer to streptavidin coated plate

— Biotinylated oligonucleotide with active
protein bound to consensus sequence is
immobilized

— unactive, unbound material is washed away
Probe for specific TF bound (antibody)

— Detect with spectrophotometric plate reader
(colorimetric detection) or luminometer
(chemiluminescent detection)

Assay Overview

Step 1: Treated whals cell ar nuchear sxfract iz
odded fo fe Caphere Probe i solufion. The
Capfure Frobe is o dovble smanded bioinvlated
oligonucleofids confaining Me consenss seguence
for franscripfion facfar binding.

/%N

[\ %{
Shep 1

Step 20 After incubafion, e exroct/probe e
comple: misture 5 ronsfemed fo Me sreplavidin
coafed plate, The bionmdared Caprure Probe (s
immobilized and any inoctive, enbownd mareral
is woshed away.

Step 3 The bownd ranscriphion facfor subunif
iz defected wilfi 0 specific primary anfbody.

— -
Step 4: The HRF-conjugared secondary anfbody
binds fo fe specific primary anfibody
Shp 4

Step 5: After g chromogenic subsirafe regchion e
redative guaniify of DA bovnd ranscriphion focfor is

measuwred wsing a specrophofomefric plafe reoder
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—

Combines the principles of ELISA (Enzyme-Linked Immunosorbent Assay) with EMSA
(Electrophoretic Motility Shift Assay)

Fast
— <4 hours with minimal hands on time.
« EMSA is 2-4 days.

Sensitive

— Chemiluminescent can go to pg levels of nuclear lysate protein. Colorimetric to ug
levels.

— More sensitive than EMSA

Flexible
— Strip-well format (12x8)
« Can use some now, some later-multiple runs.
» Allows for manual through put or HTS.

— Use included capture probe (canonical sequence) or create new ones yourself
(potential binding sites)

— Titration of capture and competitive probes

Safe (Non-radioactive)
— Colorimetric and Chemiluminecesnt kit available for all targets.
« EMSA use large amounts of P32
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70-560: NFkB Family Transcrition Factor Assay
4,000 NFxB p50/p65 Transcription Factor Assay with
[INo Lysate 10 pg/well of HeLa Nuclear Extract with Controls
3.500 Hela 2.000
HelLa (TNF alpha)
3.000
[OHelLa (SR) 2500
. 2500 Rajl
3 T 2000
© c
g 2.000 23-.
O 1500
Q o
o 1500
1.000
1000
0.500
0.500 |
I L e s —l s om
p50- pS0-TNFe  p50-TNFou pS0-TNFo p65- p65-TNFoe  pbS-THFa  pB5-TNFa
p50 p52 p65 RelB c-Rel untreated treated  treated with treated with untreated  treated  treated with treated with
Competitor TFA Negative Competitor TEA Negative
NFEKB Family Member Probe Prabe Prabe Probe
Sample



Description

Catalogue Number

Description Catalogue Number

Millipore EZ-TFA Kits

Colorimetric ~ Chemiluminescent

- cFos 70545 70645
-l cJun 70540 /70640
-l Jun/Fos 70546 70646
-l CREB /0575 F04675
-l NFB p50/pb5 /0510 /0610
[ MNFkB p50 /0515 F0615
- MFkB pob 70520 /70620
- FoxO1 70555 /0655
- FoxO3a 70553 70653
-l ATFZ /0585 /0685
-l HIF-To /0570

- Oct-4 /0565

- po3 70525 706025

Colorimetric  Chemiluminescent

STAT 1 70535 70635
STAT3 70530 70630
AP-1 Family (Jun, Fos, 70550 F0650

JunB, JunD, FosB, Fra-1,
Fra-2 | 192 assays

MNFkB Family {p50, 70560 70660
p52, pt5, cRel, and
RelB) 192 assays

Universal EZ-TFA Kits
Colorimetric  Chemiluminescent

Universal EZTFA /0500 /0600
Q6 assays

Universal EZ-TFA /0501 /0601
192 assays
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Electrophoretic Mobility Shift Assay, DNAse | footprinting, in vitro transcription reactions

Transfection Analysis
— Promoter Mutagenesis + Reporter Vectors
— CDNA overexpression and mutagenesis

Biochemical purification of nuclear complexes

RNA Analysis
— Northern Blot, RT-PCR, SAGE, microarray

Immunoprecipitation of proteins associated with nucleic acid
— avariety of protocols

CHIP

-ReChlIP = performing a ChIP and then taking isolated chromatin and applying a second
antibody to further select the ChlPed species

- ChIP:ChlIP is chromatin IP coupled with microarrays
- ChIP:PET is chromatin IP in conjunction with high throughput sequencing

- RIP ChIP is a method of isolating RNA associated with RNA binding proteins by
immunoprecipitation.
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Cell Treatment
+/- chemical, cytokine, hormone, RNAI, transfection; etc”
+/- crosslinking, harvest and count cells

Fragmentation ;
Sonication, enzymatlc treatment .

Immunoselection & precipitation
Polyclonal/monoclonal, protein A/G, —
agarose or magnetic beads

Purification
Digest protein, remove beads -

reverse crosslinks, extract/purify DNA

e

Detectl_on —,
PCR, gPCR, Microarray




Cell Treatment
Fragmentation
Antibody Selection
Immunoprecipitation
Purification

Formaldehyde for
crosslinking, Native ChlP

Sonication or Enzymatic

Choose carefully, use all
available information

Use blocked beads, careful
washing

proteinase K and DNA
purification columns
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3rd Gation of ChlIP Kits

17-295 ChIP Kit
17-245 ChIP Acetyl H3
17-229 ChIP Acetyl H4

EZ-ChIP (controls, buffers, spin filters—New users)

17-371 EZ-ChIP
17-375 EZ-Zyme

Magna ChIP

17-610 Magna ChlIP Protein A (buffers, spin filters)
17-611 Magna ChIP Protein G

17-408 EZ-Magna ChlIP A (Acetyl H3) (complete)
17-409 EZ-Magna ChIP G (RNA Pol2)



Arati Khanna-Gupta, Theresa Zibello, Hong Sun, Peter Gaines.
Chromatin immunoprecipitation (ChlP) studies indicate a role for
CCAAT enhancer binding proteins alpha and epsilon (C/EBP and
C/EBP) and CDP/cut in myeloid maturation-induced lactoferrin
gene expression. Blood,Vol. 101, No. 9, pp. 3460-3468 ,2003.

Lee Gary, Donald H. Gilden, and Randall J. Cohrs. Epigenetic
Regulation of Varicella-Zoster Virus Open Reading Frames 62
and 63 in Latently Infected Human Trigeminal Ganglia. Journal of
Virology,4921-4926, Vol. 80, No. 10, 2006.

Melanie Amen,1 Xiaoming Liu,2 Usha Vadlamudi. PITX2 and 3-
Catenin Interactions Regulate Lef-1 Isoform Expression.
Molecular and Cellular Biology, 7560-7573, Vol. 27, No. 21, 2007.
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EZ-TFA Magna CHIP

AR | /

EMSA, ChIP, Protein activity array

-\
m\\o
o

Snap i.d. > o 2 s ,anti-Histone, Reporter Gene
and primary 15 —7%%%%@

antibody ﬁ
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* Focus of cell
culture workflow
module

* Epithelial CC
* Neural Stem
Cell Culture

* Focus of protein
research
workflow module

* Not covered
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Biomarkers
Immunoassay
S Target Profiling /

Lead Optimization
| | (TPLO)

Multiplex
nstrumen

Regulatory
Compliant Lab
Sk | ‘ (RCL)
Product

!erwces




Cells Antibodies

Media & Cell-Based
Factors Assays
Filtration D!fferentlatlon
KItS
Culture Culture

Matrices Inserts

upstate | CHEMICON

now part of Millipore



We are dedicated to provide valuable technical
solution and advice by all kinds of ways in
house for Asia customers and distributors.

» Tech Service Phone 400-889-1988

»Emails asiatechserv@millipore.com

»Millipore website inquiry collection

»Other communication ways, e.g. internal
enquiry

»High quality team
»25% PhD. and 75% Master degree
»Lily Zhang, PhD., from Serologicals

»Hao Long & Jun Yin were trained in
Temucula.


mailto:asiatechserv@millipore.com
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