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> Alphatechnology

« biomarker quantification
« detection of phosphoproteins
 detection of protein:protein interactions

Detection of protein:protein interaction by
"label-free"

> LANCE (TR-FRET) technology
« biomarker quantification
« kinase assays

> How to setup your Alpha assay
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Alpha technology

assay principle
AlphaLISA vs. ELISA
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Excitation Emission A . g

680 nm 0, 615 nm mplified

' ~ Luminescence
P roximity

H omogeneous

Streptavidin-coated Anti-GH Ab2 Conjugated
Alpha Donor Bead AlphalISA Acceptor Bead
ssay

Biotinylated
Anti-GH Ab1
Ab#

» High signal/background ratio; high dynamic range
> High sensitivity (attomol) with very low amount of sample (5 ul)

» For small as well as big protein complexes, strong or weak affinity interactions

> For different matrix samples: serum, plasma, cell supernatant, CSF, cell lysates

4 First published by Ullmann EF, Luminescent oxygen channeling assay (LOCI) ... Clin. Chem., 1996
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How does Alpha assay work? iy

10.

o
e
B

Biotinylated Analyte )
_ nti-analyte : :

Streptavidin-coated
Donor beads

Acceptor beads
conjgated to antibody

Laser excitation of phthalocyanine (680 nm)

Singlet oxygen travels up to 200 nm (before decay) Signal

Y . . , amplification
Excitation of thioxene - europium - signal (615 nm)

Signal is proportional to analyte concentration '



Simple protocol in multi-well plates

Add analyte to
a microplate.

Add biotinylated
anti-analyte antibody
and anti-analyte
antibody-conjugated
Acceptor beads.

Incubate for 60 minutes.

Add streptavidin-coated
Donor beads.

Incubate for 30 minutes.

Donor beads release singlet
oxygen, activating Acceptor
bead fluorescent emission.
Molecules up to 200 nm in size
can be measured: more than 20
times the size of TR-FRET assays.
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"ADD AND MIX" PROTOCOL

NO coating, NO washing:

v’ faster than ELISA

v" more riproducible

v only 5 ul of sample

v cheaper

v more sensitive and wider

dinamic range

Homogeneous assay: all in ONE WELL, no washing steps '
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Alpha technology: features Perkingimer
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> Beads
Diameter 250 nm: very stable colloid suspension
Latex-based and coated with a layer of hydrogel:
= no aggregation
1 ug beads = 2 x108 beads
heat stable (95°C) Excitation Emission

680 nm ‘ 615 nm

» Detection
Ay 680 Nm: low compound interference
A, 615 nm: low background
time-resolved: low background
detected on Alpha reader ‘i Oonr Boss AphoLISA Aceptor B

<200 nm

»  Flexibility
Distance (up to 200 nm)
Suitable for bulky binding partners

Beads can be coated with antibodies or other binding molecules to develop virtually any
immunoassay



Working range: molecular weight of targets

» Alpha can cover a wide range of sizes:

Giant particles (100MDa+) ex. M13 phages
Huge proteo-glycans (1MDa+) ex. chondroitine _\K/\‘
Large proteins (150kDa+) ex. higG =%
Medium protein (50kDa+) ex. trimeric TNFa
Small protein (5kDa+) ex. insulin

Large peptides (30aa+) ex. Ab42 jﬁ"%&
Small peptides (5-30aa) ex. Angiotensin |

Small molecules ex. cAMP \_)
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Main applications: sensitive detection and quantification of... PerkinEimer

biomarkers (immunoassay)

Excitation Emission
680 nm 1 615 nm
\O‘-‘

‘.

Biotinylated

Anti-GH Ab* .

av Insulin

=
Stroptavidin-coated Anti-GH Ab2 Conjugated
Alpha Donor Bead Alphal1SA Acceptor Bead

protein phosphorylation
Excitation Emission

680 nm 0. 520-620 nm

Streptavidin-coated Phospho-substrate Protein A-conjugated
Alpha Donor Bead Acceptor Bead

For the Better

biomolecular interactions

'0,
—

Streptavidin-coated Anti-GST-conjugated
Alpha Donor Bead AlphalISA Acceptor Bead

epigenetic modifications

Biotin
Anti-H3 /@

_____ g ! Anti-mark
L Acceptor
Streptavidin Extracted

Donor Histone H3

High versatility
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Immunoassays for
biomarker
quantification




iomarkers abundance in plasma
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Classical ELISA assay Perkinimer

Labor intensive
Narrow dynamic range

Limited sensitivity

SA

8 High sample volume

A Variability
A
Difficult to automate
Difficult to miniaturize

Standard Immunoassay
(including heterogeneous electrochemiluminescence assays)

ADD kg6 Dol ADD SAMPLE NS ooy s ADD READ
CAPTURE & ANTIBODY WASH UP
&INCUBATE ) SOLUTION & DETECTION INCUBATE ) 11y 3 Taes FHICEROR
INCUBATE 1 HOUR mcumm SUBSTRATE
4 HOURS e SOLUTION

12 ELISA has some limitations '



ELISA vs AlphaLISA

ELISA

HRP labeled
Streptavidin
' P

biotin labeled
detection IgG

analyte

.......
------
........
e
e
.....

capture 1gG

Heterogeneous
assay

13

Acceptor

________

bead

Homogeneous

')»
PerkinEimer’

For the Better
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Alpha: higher dynamic range and sensitivity A

For the Better

ELISA-Related Technologies

1000000 - RipaL g ——————

= DELFIA
* ELISA w/ ELAST
+ ELISA

100000

10000

Scaled units

1000

100 . , |

! —{

Log [TNFo(g/mL)]

14
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Alpha immunoassay variants: direct and competition assays s

Direct sandwich assay

Biotinylated antibody
captured on Streptavidin-
coated Donor bead I

Antibody-coated

Acceptor bead g
2
ﬁ w
Endogenous analyte
Competition assay
Streptavidin-coated Tracer . Antibody-coated _
Donor bead < analyte \r. Acceptor bead g
| " =)

o 0 Endogenous analyte

o Endogenous analyte

16
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How to perform Alpha assay: 1 - Alpha kits i

17

Alpha kits are ready to use.

Components:

Antibody-conjugated Acceptor beads
Biotinylated antibody
Streptavidin-Donor beads

Buffer

Lyophylized, standard analyte

Detalied protocol with expected curve for standard analyte

. cancer, inflammation, cardiovascular, virology...



Alpha technology/Alpha_product list 01_2016.pdf
Alpha technology/Alpha_product list 01_2016.pdf
Alpha technology/Alpha_product list 01_2016.pdf
Alpha technology/Alpha_product list 01_2016.pdf
Alpha technology/Alpha_product list 01_2016.pdf
Alpha technology/Alpha_product list 01_2016.pdf
Alpha technology/Alpha_product list 01_2016.pdf
Alpha technology/Alpha_product list 01_2016.pdf
Alpha technology/Alpha_product list 01_2016.pdf
Alpha technology/Alpha_product list 01_2016.pdf
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AlphaLISA biomarker and analyte kits i~
Angiogenesis Autophagy Cardiovascular Cancer
* ANGPT1 * TNFa e AIAT * EGF * Neprilysin
« ANGPTL3 * VEGFA * LC3B macroglobulin  « Myeloperoxidase | ¢ a-tubulins FGF23  « Oncostatin
« ANGTPL4 * VEGFC « Cardiac « Myoglobin ¢ BCL-2 * Fibronectin M
. EPO * VEGFD Troponini  + PAIL « BMP-7  * HGFR/c- =+ p53
« Cardiac « PCSK9 * COL1A1 MET PP
. . . ) , ¢ CA125 * Hyaluronic  collagen
Biologics & bioprocess Troponin T« Plasminogen . Caspase-3  acid « PD-1
< Albumin « PERCS * D-dimer * Renin/ active * IFN-B * PD-L1
« CHO HCP « Residual Protein A * ICAM-1 Prorenin * Claudin7 ¢ Laminin * Perlecan
© IgA ¢ Residual Host Cell DNA * Fibrinogen * tPA : E)?é(ljl/l- : mmg% : E'?'éN
° :g(E; * Anti-PEG |gM * Transferrin TAC . MMP3 . SCF (KIT_
* 18 . * EPO * MMP7 ligand)
. I1gG1 . ero Kidney Second Messenger . ErbB2 . MMP8 - TFE3
. 18G2 " CcAMP (HER2) *+ MMP9  « TGF-B1
* IgG2a (mouse) * NGAL * cGMP * E-cadherin* MMP12 < TIMP1
* IgG2b (mouse) - * MMP13 + TNFa
. 1gG3 Food testing Metabolic * Mucin-16 * VCAM-1
« l1gG4 «  Aflatoxin * Adiponectin ¢ Ghrelin * Osteopro- * N-cadherin
© IgM « Beef troponin * Albumin * GLP-1 tegerin :
. Chloramihenicol - ApoAl " Glucagon = PAI-1 . Hlv;}glzlrgmli‘gjhg!ensitivity)
Inflammation * Soybean agglutinin * ApoC3 * Growth * PCSK9 e HIVD24
* BMP-9 Hormone ¢ Prolactin P
® CCLZ/MCPI . |LlB e |L17A ° C‘pept|de * hCG ° Progesteron
. CCL3/MIP-1a * IL-1RA . IL17F » Corticostero © :gg .. . Agriculture
. CCL4/MIP-1B  » IL2 . IL18 ne . omatostatin | = .
. CCL5/RANTES e . 1122 * Cortisol * Insulin » Testosterone Y
. CRP . 12 . I3  Factor VIl * Leptin e TSH © Cry2A
. CXCLI/GRO-a =+ IL5 . 1288 - FGR2l " _MANF - Utrophin ©CrylAb/1Ac
* CXCL4/PF4 . IL6 « 1131 Central Nervous System
* CXCL9/MIG © L7 * TNFa * Alpha-Synuclein ¢ ApoE specific)
* gxg.éO/IP-lo * ”:?O Binding * Amyloid B 1-15 * BDNF * Somatostatin
. GNCSF . 111 FCGR3A/CD16a (176Phe/F158) ﬁmy:o!gﬁi'ig E'NGF. R
« IFN-a . 112 FCGR3A/CD16a (176Val/V158) A p1- ° Frataxin : ;
. . PD-1/PD-L1 Amylo!dﬁl—x GAD67 To_talor .
IFN-y IL13 * Amyloid B * GDNF oligomerized AR 42
. . EGF/EGFR
ILla IL15 oligomers * SsAPPa (C-term * Amyloid oligomers
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Kit example: BDNF i

Brain Derived Neurotrophic Factor

BDNF: neurotrophin acting within central and peripheral nervous systems; it generally
promotes the survival of existing neurons. BDNF potentially plays a role in several diseases
such as Alzheimer’s, Parkinson’s and Huntington’s disease. The kit has been designed for the

guantification of BDNF in serum and cell culture supernatants

Excitation Emission
630nm 1 815nm
02

1/

I
|
\

Vs s
v Biotinylatec

. \/ L
\ I\\Antl-BDNF//\ - / \ ,
\  Streptavidin-coated ,/ N =7 \ Anti-BDNF conjugategt
Alpha Donor Bead ,’ \ AlphaLISA Acceptat
vV d S Bead 7/
S 7 N ’
~ -~

ST 5. buffer ~-=-

19



Kit example: BDNF
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Brain Derived Neurotrophic Factor

Range of detection with LDL

1000000
- ] LDOL = 3.0 pgimL
& LLOQ = 9.3 pg/mL
g ECS50 =47 4 ng/mL
o 1000001
(4]
=
(=4
= 10000}
"
<
2]
-
® 1000
=
=
<

100 St Py v v v

0 12 11 .10

-9 -8 -7 -6

Log[BDNF], a/mL

Cross-reactivity for similar proteins:

Protocol

Add 5 pL of each analyte standard dilution or 5 uL of sample

Add 20 uL of a 2.5X AlphalLISA Anti-BDNF Acceptor beads (10 pg/mL

final)
+ biotinylated Anti BDNFantibody (1 nM final)

Incubate 60 minutes at 23°C

Add 25 plL of 2X SA-Donor beads (20 pg/mL final)

Incubate 30 minutes at 23'C in the dark

Read using EnVision-Alpha Reader (615 nm detection)

CV% precision (intra and inter-assay):

Protein % Cross-reactivity
Human Nerve Growth Factor 1.2
Human Neurotrophin 3 0.1
Human Neurotrophin 4 0.2

IAB Neurobasal DMEM/F12
6.6 8.8 79
120 | 9.7 | 8.9




How to perform Alpha assay: 2 - Alpha toolbox

PerkinEimer’
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Acceptor Beads

AlphaScreen

Control Beads

520-620
- Unconjugated 6762011/2/3 6772001/2/3/4L 6762001/2/3/4 Omnibeads 6760626
Streptavidin 6760002 AL125 6760002 TruHits Kit Eu, AL900
Strep Tactin® AS106 AL136 TruHits Kit Tb, APS00TB
Anti-DIG AS108 AL113 6760604 TruHits Kit Sm, AP900Sm
Anti-FITC AL127 6760605 TruHits Kit Eu, biotin-free AL901
Nickel Chelate AS101 AL108 6760619
S Anti-6x His AL128
g Glutathione (GSH) 6765300/1/2/3 AL109
a Anti-GST AL110 6760603
Kt Anti-c-myc AL111 6760611
5 Anti-FLAG® AS103 AL112 6760613
E Anti-GFP AL133
Anti-HA AL170 6760612
Anti-HRP AS109 AL171
LCA (Lens Culinaris Agglutinin) AL140
Anti-Maltose-Binding Protein (MBP) AL134
Anti-V5 Anti-V5
Protein A AS102 AL101 6760137
Protein G AL102
Protein L AL126
Anti-bovine IgA AL169
Anti-chicken IgY AL131
Anti-goat IgG AL107
Anti-human IgA AL262
Anti-human IgE AL292
° Anti-human IgG (Fc spec) AL103
§ Anti-human IgG1 AL303, AL141
§ Anti-human 1gG2 (isotyping) AL308, AL154
z Anti-human IgG4 AL304, AL142
S Anti-human IgM AL263
g Anti-mouse I1gG AS104 AL105 6760606
Anti-mouse IgG1 AL522
Anti-mouse IgG2a AL523
Anti-mouse 1gG2 b AL524
Anti-mouse 1gG3 AL525
Anti-mouse IgE AL526
Anti-mouse IgM AL130
Anti-rabbit IgG AS105 AL104 6760607 f T
Anti-rat lgG AS10 ALLOG Various combinations
Anti-sheep 1gG AL132

are possible



AlphaScreen & AlphaLISA acceptor beads

AlphaScreen

Emission

Excitation 0. 520-620 nm
680 nm

Streptavidin-coated
Alpha Donor beads AlphaScreen

Acceptor beads
rubrene

Eoo
N &o@ﬂ

'

22
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AlphaLISA

Excitation ‘0, Emission
680 nm B 615 nm

Biotinylated
ti-analyte

Analyte

Streptavidin-coated AlphaLISA
Alpha Donor beads Acceptor beads

europium

Two types of acceptor beads are available '
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AlphaScreen & AlphaLISA )

100 - AlphaScreen Emission

80 | === AlphaLllSA Emission

(o]
o
|

N
o
|

)
o
|

Relative Fluorescence units (%)

0...#. |#/|\%

500 520 540 560 580 600 620 640 660 680 700
nm

Europium:
= highly intense and spectrally defined signal
= high signal/bickground ratio

= works in different samples including serum, plasma & cell culture supernatant

23 AlphaLISA is compatible with many types of sample '
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Indirect and direct binding of antibodies )

)_ primary Ab )— primary Ab

4 Protein A (or secondary IgG)

Indirect (beads with ab / proteins) Direct (unconjugated beads)
* Antibodies aligned optimally  Random coupling
« Additional equilibrium introduced (antibodies aligned randomly)
« Secondary Ab or proteins A/ G /L * Good control on binding events
should be selective « Simple stoichiometry in Alpha assay

2 Antibodies can be immobilized in both ways '
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Main applications: sensitive detection and quantification of... PerkinEimer

biomarkers (immunoassay)

Excitation Emission
680 nm 1 615 nm
\O‘-‘

‘.

Biotinylated

Anti-GH Ab* .

av Insulin

=
Stroptavidin-coated Anti-GH Ab2 Conjugated
Alpha Donor Bead Alphal1SA Acceptor Bead

protein phosphorylation
Excitation Emission

680 nm 0. 520-620 nm

Streptavidin-coated Phospho-substrate Protein A-conjugated
Alpha Donor Bead Acceptor Bead

26

For the Better

biomolecular interactions

'0,
—

Streptavidin-coated Anti-GST-conjugated
Alpha Donor Bead AlphalISA Acceptor Bead

epigenetic modifications

Biotin
Anti-H3 /@

_____ g ! Anti-mark
L Acceptor
Streptavidin Extracted

Donor Histone H3

High versatility
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% Detection of
phospho-proteins by Alpha

PP.P
C pi ] ATP
Phosphatase Kinase

PP
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Detection of phospho-proteins in cell lysates with SureFire ULTRAKItS = perkinzimer

2 °

Excitation Emission
630 nm CaptSure™-ligand 615 nm
, tagged an@‘ v

Biotinylated
1) antibody

Streptavidin-coated Phosoh tei CaptSure™-conjugated
Alpha Donor Bead ospho-protein AlphaLISA Acceptor Bead

Highly sensitive: over-expressed and endogenous receptors, only 10 pl lysate

Receptor-mediated signaling modulation : GPCRs, Receptors Tyr Kinases, Cytokine Receptors...

Intracellular kinase signaling cascade modulation: monitor a single target or multiple targets

Use in many different cell lines, incl. primary cells

Tissue extract analysis

It is possible to start assay from cells lysis

'0 2 TGR

BioSciences

28
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Protocol for AlphaLISA SureFire ULTRA )
ISR
AlphaLISA SureFire ULTRA
1) Lyse
2) Transfer (5 min.) 10 L
3) Add Acceptor Mix, 5 uL
Incubate (1hr.)
4)  Add Donor Mix, 5 uL

Incubate (1 hr.)

Vior =20 plL

5) Read.

Total Assay Time: ~2.5hrs.

video

2 Faster results, easy pipetting '


https://www.youtube.com/watch?v=quloJ-3aFzw

Multi-target analysis of cellular targets

=  MCF-7 cells were plated overnight (200k/ml) in MEM + 10% FCS
= serum starved for 2 h

= stimulated for 30" with increasing concentrations of insulin

= lysed in 100 pl SureFire Ultra lysis buffer
= 10 ul aliquots were assayed using AlphaLISA SureFire ULTRA Kits:

0

1000000

100000

L0000

10-10
msulin Concentration (gl

10! 10" L0

Total AKTI
Total ERK

PerkinEimer’

For the Better

‘aTGR

A BioSciences

Easy detection of several phospho-sites
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Main applications: sensitive detection and quantification of... PerkinEimer

biomarkers (immunoassay)

Excitation Emission
680 nm 1 615 nm
\O‘-‘

‘.

Biotinylated

Anti-GH Ab* .

av Insulin

=
Stroptavidin-coated Anti-GH Ab2 Conjugated
Alpha Donor Bead Alphal1SA Acceptor Bead

protein phosphorylation
Excitation Emission

680 nm 0. 520-620 nm

Streptavidin-coated Phospho-substrate Protein A-conjugated
Alpha Donor Bead Acceptor Bead

31

For the Better

biomolecular interactions

'0,
—

Streptavidin-coated Anti-GST-conjugated
Alpha Donor Bead AlphalISA Acceptor Bead

epigenetic modifications

Biotin
Anti-H3 /@

_____ g ! Anti-mark
L Acceptor
Streptavidin Extracted

Donor Histone H3

High versatility
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Detection of protein-protein
interactions using Alpha

Study of strong & weak interactions
Kits
Costumized assays
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Alpha versatility Pt

Virtually any assay can be developed, as long as you can bring the beads together

AlphaScreen
Excitation Emission

1
AOC)
680 nm \ 520-620nm

AlphaLISA
Emission
615nm

AlphaDonorBead Alpha Acceptor Bead

» A and B can be: proteins, peptides, antibody, oligonucleotides, polysaccharides, small molecules.
» X can be streptavidin, antibody, binding protein, chelate, small molecule, oligonucleotide.

» Y can be antibody, binding protein, chelate, oligonucleotide, small molecule.

33



Alpha working range: affinities e
) ©
& \\\7\ S
o 4 R o
D é\‘) 3 &
& © o &
xS Q o <
& c,0 xQ &
> & @ o @
&0 § 0" 2 ©
\o@ 2 > O . «Q
O &QQ \\7\ ‘,OO \0\
0 3 & > o
X, 2 & O $ o
SRR ? ? Q &
(2 N X X L)
& & & o’ o’ e
AR ' & & \§
1 2 3 4 5 6
aM fM pM nM UM mM
Alpha

Filtration assays, FP

ELISA-like
TR-FRET

Weak interactions are preserved in Alpha assays



Biochemical interaction study

EGF/EGFR binding kit:

* designed for the detection of EGF:EGFR binding;

« can facilitate the design and development of therapeutics which

competitively inhibit the EGF/EGFR interaction.

Antibody inhibitory curve

Sample Results:

AlphalLISA signal (counts)

35

10¢

10°

104

10°

102

T 1 n T L] 1 T T
® -10 9 8 .7 6 -5
Log [Antibody]. g/mL

T
-4

T
-3

1
-2

== MAB236
—— AF231

=+~ MAB13881 non-competing ab

| R

PerkinEimer’
Tuw the Better
Excitation Emission
680 nm 0 615 nm
Fe-fusion
EGFR
Biotin-

EGF
Streptavidin

Donor Beads

Anti-human IgG
AlphaLISA
Acceptor Beads

anti-Human EGF ab
anti-Human EGFR ab
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Detection of endogenous protein:protein interactions PeridnEimer

Aim: develop assay to detect NF-kB p65 / IkBow complex in Hela cell lysate

N Emission
' \ 615 nm

Excitation
680 nm

Q |

Biotinylated anti-p65 Conjugated anti-lkBa
antibody antibody

Anti- IkBau

Streptavidin-coated Acceptor Bead

Donor Bead

» Tools: antibodies
ab a-P65 ab was biotinylated
ab alkBow was conjugated to bead
» Assay setup & optimization steps:
antibodies selection (5 for p65 vs. 5 for IkBa)
lysis buffer selection
titration of number of cells/well

36



Assay setup: antibody selection and cell lysis buffer

S/B ratio: Alpha signal in cell lysates
(25000 cells) vs. lysis buffer alone

»

Anti-lkBot Acceptor
Beads

Biotinylated anti-p65
Antibody Donor beads

37
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Alpha Lysis M-PER Pierce IP CST Lysis average

AB1 b-Abl 35 13 19 25
AB1 b-Ab2  |[10 23 9 10 13
AB1 b-Ab3 |70 | 32 | (a5 53] 76
AB1 b-Ab4 |28 10 21 25
AB1 b-Abs |7 10 3 la 6
AB2 b-Ab1 |87 | 84 | 89 | 174 109
AB2 b-Ab2 |26 30 37 35
AB2 b-Ab3  ||44/ 149 | (54 193|110
AB2 b-Abs |80 | 159 | las 132 | |104
AB2 b-Abs |23 19 7 15
AB3 b-Abl |5 5 3 5 5
AB3 b-Ab2  |l6 3 l6 s 6
AB3 b-Ab3 (a4l 50 22 38
AB3 b-Abs |8 7 la 3 6
AB3 b-Abs  ||1 2 1 2 2
AB4 b-Abl  ||3 3 2 3 3
AB4 b-Ab2 |2 5 la 2 3
AB4 b-Ab3 |l 8 3 6 5
AB4 b-Ab4 |2 2 2 2 2
AB4 b-Abs |1 1 1 1 1
ABS b-Abl |63 | 70 | 44/ 60 | 59
AB5 b-Ab2 |13 19 10 12 13
ABS b-Ab3 71 | 30 53 | 49
ABS b-Absa |19 34 11 22 21
AB5 b-Abs  ||11 lo la s 7




Cell treatment with TNFo
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Time-course TNFa (10 ng/mL)
10 000 cells/well
(AlphaLISA lysis buffer)

120
100 -~ p65
80+ kBa
=+ |kBa-p65

% of basal level

0O 30 60 90 120 150 180 210 240
Time (min)

Dose-response curve for TNFa (30' stimulation)
without medium, 10 000 cells/well
(AlphaLISA lysis buffer)

1001
D i [ | 65
o 80 p
Q kBa
= 601
% A |kBoa-p65
o  40-
©
R 20+

0'_I_| I T T T T

‘w0 12 -11 -10 -9 -8 -7
Log [TNFa] (g/mL)

38

30' TNFo. stimulation cause decrease of;

lkBo signal
P65 / IkBow complex

Inflammatory mediators
Inflammatory cytokines

Phosphorylation by
multiple Kinases

~

Ubiquitination
Degradation

Nuclearimport

PKI data, not published
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Monitoring DNA-protein interaction in nuclear extracts At

AIM: replace a radioactivity-based assays for Sp1 and HNF1 transcription factors using Alpha technology

39

Excitation AOQ Emission
680 nm 615nm

Biotinylated
oligonucleotide

Tramscription
factor

Streptavidin-coated Anti-transcription factor-conjugated
Alpha Donor Bead AlphaLISA Acceptor Bead
Oligonucleotide Sequence (5'- to 3")
Spl-Consensus ATTCGATCGGGGCGGGGCGAGC
Biotin-Sp1-Consensus Biotin-TEG-ATTCGATCGGGGCGGGGCGAGC
Spl-Mutated ATTCGATCGGTITCGGGGCGAGC
Biotin-Sp1-Mutated Biotin-TEG-ATTCGATCGGTTCGGGGCGAGC
HNF1-Consensus TATTATGGTGGAGCTAATAAGTTGCAAGTCCCT
Biotin-HNF1-Consensus Biotin-TEG-TATTATGGTGGAGCTAATAAGTTGCAAGTCCCT
HNF1-Mutated TATTATGGTGGAGCCAATAAGTTGCAAGTCCCT

Biotin-HNF1-Mutated Biotin-TEG-TATTATGGTGGAGCCAATAAGTTGCAAGTCCCT
Non-Specific Competitor GATCGAACTGACCGCTTGCGGCCCGT
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Label-free module on EnSpire i

For the Better

Difficulties with labeling-based technologies:

»  Cost of label (including safety arrangements for radioactive labels)
»  Photo-bleaching/-toxic effects

» Engineering of cell lines
) 2

Fluorescent/radioactive tags can interfere with biochemistry

° Binding ®

Protein
._,., ‘ . Surface
. W id
EnSpire Label-free module cberate

multi-mode reader /// \

Broadband Reflected
Source wavelength

Cell-Based Assays

. gpMass
- Iﬁedistribution

Surface
Waveguide

Substrate

/4N

Broadband Reflected
Source wavelength

41



Biochemical label-free assays
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Analytes
o)

Targets

Sample Reference
Broadband Reflected
Source Wavelength

Biochemical LF protocol

Protein immobilization

on LFB plate

Incubate 60 min or O/N
l Wash plate 4x

Buffer equilibration

Equilibrate for 2/3 hr

Baseline measurement
(5-10 min)

l Add ligands (serial dilutions in buffer)

Final measurement

(30-60 min)

Data analysis
to obtain K,

Read times vary based
on ligand properties
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"Sample" & "Reference” sensors in biochemical LF plates PerkinEimer’
Wash Analyte Binding
Target Immobilization (Baseline measurement) (Final measurement)

O o _;gﬁf%“
Lo oy Que oy U900

\JUUUUDI{ \JUUUUDI{ \_IUUUUDI{
Sample Reference Sample Reference Sample Reference
m Sample

m reference

Binding
signal

Wavelength

Binding data

buffer buffer +
analyte
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Label-free as a universal tool to detect biomolecular interactions

| R
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Small molecules

Protease functional assays

Aggregation

' G A I i
; S S -
m Benzenesulfonamide | prolease J_ ) -
(157) T I e L1V . ‘
2 m Carbachol (183) — == EE—— C ] E S
e 20 Immobilized protein No digestionloss of protein - ol
= = CBS (201) sudsbate No change i signal z s
815 2
2 m Acetazolamide (222) i~ . ;ﬁ - !
2 10 o | . :
o (’\ \ / | S—
% H Dansyl Amide (250) S \ -
O 5 - L R\
o T\q ~/ l\ "\._J/” i
0 = Furosemide (330) L2 )" AR
CAIl immobilized > Immotiized protain Digestion/ioss of proten
g " Sulirde (347 Decnies in signa [Compound] (M)
Antibody-receptor binding DNA-Protein binding
1000
SA
£ $00 m SA+ DS-DNA
a a8 -
-£ A Ab#1: 2-4A5 (Non-competitive Ab) < 600 S “ISA+SS-DNA
w
% & 400 -
A Ab#2: 3484 , 2
Competing ] —
Antibodies & /200
* Ab#3: mAb 3292 ; -
A Immobiized anti-F, antibody cdo 1M 02M
[Single Stranded Binding Protein]
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Biochemical applications



. . o I>
Small molecule biochemical DMR: binding data S

Carbonic Anhydrase |l binding to 6 small molecule inhibitors (high-sensitivity biochemical plate)

30
2 Dose-r esponse curves
/g 20 - Benzenesulfonamlde (157 Da), Kp = 983 nM CBS (201 Da), Ky =790 nM
~ 20+ 154
3 zenesulfonamide
g 15 - E15- Benz f d z 0
> 10 - 3" 3
$ g o - g 54 -
o 5 g 51 g . -+ CBS
’ i zs:nn Emlnn ?E:DD 10500 € 0 f 25:00 50'00 ?5'00 10600
0 N T T T T 5 Conc (nM) 5 Conc (nhy
AN ) N\ N ) S\ N\ Acetazolamide (222 Da), Kp = 55 ni Dansyl Amide (250 Da), Ky =701 nM
-5 .&’\»\{0 O\Q‘b Q)%Q/Q .&’d} .bQ'Q‘;) ‘ b@{\{)’g .bz\,\bb\ ! cetazolamide a), Kp n Y
& &9 ¢ & & K oo F5 . 22
® o 49 S\ & ) E » g
o Q‘:{b & <<\\’ = 101 # 157
NG ?S’ Q § g 10 .
%Q& §- 51 —» Acetazolamide E 5 ~#- Dansyl Amide
E 25‘00 50'00 ?5‘00 10600 ;i o 25:JUC EU'IDOM] ?5:30 '10600
-5 Conc (nh) onc (n
Target Ligand MW (Da) KEI}M:H) KB(;a((;IoMr?* FurosemIde (330 Da), K; =639 n Sulplride (341 Da), Kp =96 nM
304 25
25
201
S Benzenesulfonamide 157 5 Ee
4 g 10 = 107 L.
8 CBS 201 790 893 B 5 -# Furosemide § 5 -» Sulpiride
e : T? 20 = 7m0 1000 ° ' : '
@  Acetazolamide 222 55 19 = Conc(am o
e
= 0 Carbachol (182 Da), No Bindi
< Dansylamide 250 701 760 FrReeTEE T e Enen
Q .
5 Furosemide 330 639 913
E " —# Carbachol
O  (£)-Sulpiride 341 96** 186 **
*Myszka, D.G. Analysis of small-molecule interactions using Biacore S51 - prn pree
technology. Anal. Biochem. 329, 316-323 (2004 - ** Concentration values: uM Cene (nh)

Binding observed for 157 - 341 Daltons compounds



Label-free: Antibody competition - Biologics binding detection peang
.
Biological question: do antibodies #1 #2 and #3 bind to the same epitope of the colony stimulating
factor 1 receptor?

1st Antibody Addition Diata generated with
Roche Pharma
250
200 i i IIJ}
\

_é -1’ ‘J\ ﬁibnijcmpetmm Ab)

—{ L apsa .
b

Analyte is M-CSF receptor

R sponss |pm]|

- Each antibody binds to the Receptor when added individually.

Antibodies can be characterized by DMR
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Immobilization level and Max signal PerkinEimer
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Take the following equation for calculation:

Ee R g [pm] _ avemge( protein [ﬁ?;]g(;om’emg e (bujj’ er[fm ])

Typical immobilization levels on pre-activated Label-free plates are ~1500 — 2500 pm

for many proteins and ~ 300 — 500 pm for many peptides. On user-activated plates
immobilization rates are usually much higher and can go up to 4500 pm.

: Target :
Max theoretical _ e Binder MW —
binding signal (pm) = TOMeRlizgtion X g A SwlEhomehy
Max theoretical _ 300 Da _
binding signal (pm) =  2°00Pm X = e~ X 11
= 25 pm

Figure 8-2: Calculation to determine the maximum theoretical binding (R,,,,) that can be expected for an
immobilized target of 30 kDa which binds its binder of 300 Da. In this case the immobilization level

resulted in 2500 pm and the stoichiometry is known as 1:1. The maximum theoretical binding that can be
expected is 25 pm shift.
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Cellular label-free assays

Cell-based LF protocol

l Incubate cells O/N

l Serum starvation (optional)

lEquiIibrate cells 90 min

Baseline measurement
(30 min)

Add Compounds 0

Agonist meas.
(60 min)

Antagonlst meas.
(30 min)

l Add Compounds @

Agonist meas.
(60 min)

Data analysis

Data analysis
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Dynamic Mass

® GPS Redistribution

sensing zone
150 nm above sensor

Substrate
F’{"JI’ Signal \
Broadband  Measurements Reflected
Source Wavelength

In the sensing zone mass can be added or
removed (+/- DMR = e.g. relocation of
intracellular components)

DMR = dynamic mass redistribution



ell-based DMR assa

' rationale

| R

C PerkinEimer’
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Cell Assays Measure DMR from Protein
Movements within the Cell

51

Cellular response to ligand
stimulation is the result of a series
of biochemical interactions within a
cell

Label-free measures mass
movements (mostly proteins) within
a specific detection zone (~150nm)

The mass movement is referred to
as dynamic mass redistribution
(DMR), which is an integrated
measure of cellular response

Ability to measure these types
of “whole cell” responses!

J. Brown GSK Neuroscience

DMR = Dynamic Mass Redistribution
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Label-free vs classical labeled endpoint assays... s

ENDPOINT ASSAY DMR ASSAY

» You know exactly||> You see ,everything"
what you see but you but you don't know
don't know whether what you see
anything else IS
happening...

from E. Kostenis, Institute for Pharmaceutical Biology, University of Bonn, Germany
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Label-free as a universal tool to measure cellular activity e

GPCR Receptor Tyrosine Kinases Toll-Like Receptors
dose-dependant activation of TLR3 in A549
Endogenous GPCRs in A431 2007 EGF in A431 cells 500 - P
— Bradykinin B2 (Gq) —~ 1001 lv | 512u/mi
. — LPA (Gi) E s I
a — Adrenergic [32 (Gs) = O Control z f
S : Exoy |
oo g -100 8 ‘J 256pg/mi
o S 200 |
n -2007 -3 A
g g || /_‘M 2ot
-300 1001 I Torgmi
> i 16pg/mi
NG -4007 01 buffer
- ' ' ' -500 -100 - : x : ' :
0 10 20 30 40 50 60 70 0 _ 0 600 1200 1800 2400 3000 3600
Time (min) min Time (sec)
lon Channels Viral Infection Cytotoxicity
Bithionol . e - .
" She post infection Emetidine-induced toxicity on Cardiomyocytes
£ 10 9 300 = ' A " »E.
) wfh;ﬁ%q v 'v*\ A A W\ S o
3-20' 3 . “1‘,’#,‘.' A2, W,
E g = ML A r-"». w‘\r W
o - ,\ W T
S 304 i {i‘ "~
- ] ~e— Untransfected o ; f W\ \
d =¥ Slack-B transfected g W \\\ N
50 - &0 . S \\4‘_ -
HelLa cells \t‘*\ : N iaae e 10
1 wo HRV14 shr Mhe TS — i E \\‘\ P
s 8 1z e 2 % _ : | ! | : S
Time (min) : " e = e . Tem—
Courtesy of Len Kaczmarek, Yale University Courtesy of Moonsoo Jin, Cornell University “ ' ' '

53 Cell-based applications



LANCE homogeneous assay ' )=

Lanthanide chelate excite PerkinElmer’
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Lanthanide "fluorescence" decay lifetime

| R

PerkinEimer’
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Gpr::::dl 2 3 - S 6 7 8 9 10 11 12 13 14 15 16 17 18
» Lanthanides have long "fluorescence” % = THHAR _o‘
lifetime (s to ms) . .“‘3“ A HHE _.,]
> Surrounding chelate structure “ =F°i fg ﬁﬂi%ffﬂ”-fj:— ”JIFJI & @” 337"353-—?} :
: TRNT ® BRBY| s LY |2 [NbjMo!Te| Ru |Rh|Pd |Ag|icdiin|Snlls Xe.
Improves excitation Y RERREAEREER Jlm e ”IL“T
7 . :g :.1&3 1'%4 105“10& 107”1’2‘0 109] 1&0 mluz”nalu«"lxjxs lLlG l1}17 618
| ) 13 up; Lv ||Uus i Uvo
oo 5o 60 | 6 [ %5 v ] M2 | II?:"»J
"Wmc:nr-'--'s d || No
;%
1]
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Time-resolved fluorescence (TRF) principle e

» Low background noise = High signal/background ratio and sensitivity!

» Signals are normalized to counts per second: results become independent of actual
measurement time - enables comparison of different measurements

/— Excitation pulses \

/F-Emkmbnamegdmmwdmme

PMT Counts per
detector seconds (cps)

Background

Emission intensity

o 400 800 1000
Counting window

> Time (us)
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FRET: Forster Resonance Energy Transfer

Efficacité

Donneur Accepteur
Ex Em Em
p- |
®
c
3
=
T T
A exc. A ém.
Longueurs d’ondes (nm)
FRET
U ;.
1.0 1 =
R-6 + R ]

0.8 - :
0.6 - R<10 nm
0.4 - Pas de FRET
o7
0-0 T T Ro "l L} 1

0 2 4 6 8 10 R>>10 nm

Distance (nm)

PerkinEimer’

For the Better

FRET: a donor chromophore,
initially in its electronic excited
state, may transfer energy to an
acceptor chromophore through
dipole—dipole coupling.

The efficiency of this energy
transfer is inversely proportional
to the sixth power of the
distance between donor and
acceptor, making FRET
extremely sensitive to small
changes in distance.

The possibility to analyze bulky protein(s) is a unique feature of Alpha '
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LANCE Ultra immunoassays: alternative to ELISA pe!(i..esmef
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Mix & read protocol: quick, no washing steps

Excitation
Add Sample 337 nm
<4 FRET Eé?si;s‘on
‘ - nm
Eu-Labeled Antibody and ‘ — rﬁ’
Ulight Labeled Antibody ‘ ; Py
Eu-labeled : .
o (@)=l S5 )—@

Analyte Acceptor Dye

Labeled Antibody
| Emission : e .
615 nm FRET: Excitation energy is transferred

from Donor (Eu) to Acceptor molecule,
if proximal (<10 nm)

Incubate (1hr)

LANCE TR-FRET Assay

ADD
ADD EU-ANTIBODY AND
ANALYTE ¥ ULIGHT-ANTIBODY
AND INCUBATE
1 HOUR

58 Easy & sensitive quantification of proteins /metabolites



Available LANCE Ultra immunoassay kits

Autophagy - Inflammation i Metabolic ’ﬁ‘ggﬂﬁ'

*LC3B

*Human IgE
*Human IgG
*Human IgM

*Human Kappa
Light Chain

*Mouse IgG
*Rabbit IgG
*CHO-HCP
*CHO-P
*E.coli HCP
*PER.C6 HCP

*Residual
Protein A

*Residual DNA

*BCL2
+COL1A1
+COX-2
+E-cadherin
*EGF

*EGFR
*ErbB2 (HER2)
*Fibronectin

* MANF

* MMP-3

* MMP-7
*MMP-8

* MMP-12
+Nidogen-1

* Oncostatin M
*PD-1

*PD-L1
*Perlecan
*PIP collagen
*PTEN
*VEGF
*VEGF (mouse)

*Fibrinogen
«tPA
* Transferrin

*AB (1-40)
+BDNF

* Frataxin
* GAD67
*Tau

+ TDP-43

+CCL2/MCP-1a
*CCL2 (mouse)
+CCL3/MIP1a
+CCL4

+CCL5

*CRP
+CXCL1/GRO-a
+CXCL9
+CXCL10
*IFNa

*IFNy

*[FNy (mouse)
*IL-1a

*IL-1B

*|L-1B (mouse)
*IL-1RA

¢IL-2

IL-4

*IL-5

*IL-6

*IL-6 (mouse)
*IL-8

*IL-11

«IL-17A

*IL-17A (mouse)

*|L-23A
*|L-28B

*IL-31

*TNFa

* TNFa (mouse)

,)

Perkln

+ Adiponectin

* Albumin

* ApoAf1

* Apo-ClII

* ApoE

* C-peptide
(mouse/rat)

*hCG

*FSH

*GLP-1

*Glucagon

*IGF-1

*Insulin

+Leptin

*Leptin (mouse)

*PAI-1

*PCSK9

*TSH

+19G (bovine)

Example of data obtained for inflammation biomarker in App note # 012987



LANCE reagents

labeling
Reagents

LANCE Eu-W1024-ITC labeling reagent (AD0096)
LANCE Eu-W1284-iodoacetamide labeling reagent (AD0107)
LANCE Eu-W8044-DTA labeling reagent (AD0020)

Custom-Labeling Service

PerkinEimer’

T the Better

Custom-Labeling Service

Acceptor Fluorophores

APC (SurelLight)

Custom-Labeling Service

Fusion Tag Detection

Streptavidin, Eu-labeled
( Eu-W1024: AD0062, AD0063 and W8044: AD0060, AD0O061)

Anti-GST, Eu-labeled (AD0252, AD0253, AD0254)
Anti-c-myc, Eu-labeled (AD0206, AD0114, AD0115)
Anti-FLAG®, Eu-labeled (AD0273, AD0274, AD0275)

Anti-6x His Ab, Eu-labeled (AD0205, AD0110, AD0111)
Anti-HA, Eu-labeled (AD0084, AD0085)
Biotin, Eu-labeled (CR91-100)
Anti-FITC, Eu-labeled (AD0270, AD0271, AD0272)

Streptavidin, ULight -labeled (TRF0102-D/M/R)

Anti-GST, ULight -labeled (TRF0104-D/M/R)
Anti-c-myc, ULight -labeled (TRF504-D/M/R)
Anti-FLAG®, ULight -labeled (TRFO059-D/M/R)
Anti-6x His, ULight-labeled (TRF0105-D/M/R)

Anti-FITC, ULight-labeled (TRF0503-D/M/R)

Streptavidin, APC-labeled (CR130-100/150,
ADO0201, AD0202)

Anti-GST, APC-labeled (AD0059G)
Anti-c-myc, APC-labeled (AD0059B)
Anti-FLAG®, APC-labeled (ADOO59F)
Anti-6x His, APC-labeled (ADO059H)

Wheat Germ Agglutinin (WGA), APC-labeled
(ADO059W)

Antibody Capture

Protein G, Eu-labeled (AD0211, AD0070, AD0O071)
Anti-human IgG, Eu-labeled (AD0212, AD0074, AD0075)
Anti-mouse IgG, Eu-labeled (AD0076, AD0077)
Anti-rabbit IgG, Eu-labeled (AD0082, AD0O083)

Protein A, ULight-labeled (TRF0103-D/M)

Anti-human IgG, ULight-labeled (TRF500-D/M/R)
Anti-mouse IgG, ULight-labeled (TRF501-D/M/R)
Anti-rabbit IgG, ULight-labeled (TRF502-D/M/R)

Anti-mouse IgG, APC-labeled (AD0059M)
Anti-rabbit IgG, APC-labeled (ADOO59R)

> Proteins are often expressed with tags (GST, etc.) to facilitate purification
> Flexibility in assay development
»  More Toolbox products available “on demand”




LANCE Ultra: kinase assays g

T the Better

- Quantify kinase activity in vitro by detection of phospho-substrate accumulation
- Substrate directly labelled with Ulight
* Mix & read, no washing steps

Em 665 nm
\ % @
! Substrate ATP + Mg?
FRET v |
[

Ex 340 nm H Kinase
E

Em 615 nm

62 Measurement of kinase activity '
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Quick and easy protocol i
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Add enzyme + compound + ATP + %t’i’::\w
Ulight-peptide Kiisida s
ATP
ADP > . :
A Enzymatic Reaction
‘3\ 4,7 PO,
< Uight Z 00000050000
“Prid
Eu-labeled Antibody N
+ Eu-Ab
v ‘LLL‘ Recognition by
Em 340 nm
Incubate 1 hr 665 nm phospho-specific Antibody

Read

This strategy allowed testing 83 human Tyr kinases against 6 substrates
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Setup of optimal conditions for Aurora B kinase assay as example
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Experiment 1: Enzymatic Time Course

| R

Experiment 2: ATP Titration

£ 1200004
c [AurB](pM)
g 100000 s 250
£ 80000+ o 100
© v 50
5’ 60000 % 40
D 40000 - e 0
O
S 20000 - v
j 0 T T T T 1

0 20 40 60 80 100 120

Time (min)

’g 100000 ~
c
3 80000+
e
= 60000
Ea K, app= 1.8 yM
n 40000 -
w
O 20000
3 .
0+ t T T T T T T 1
-~ 9 -8 -7 6 5§ -4 -3 -2
Log [ATP] (M)

Aurora B enzyme was incubated at concentrations ranging from 10 to 250 pM
with 50 nM ULight-Histone H3 (Thr3/Ser10) Peptide and 20 uM ATP. Kinase
reactions were terminated after 0 to 120 min by the addition of EDTA.

Experiment 3: Enzyme Inhibition Curve

Serial dilutions of ATP ranging from 10 nM fo 1 mM were added to 100 pM Aurora
B and 50 nM UL ight-Histone H3 (Thr3/Ser10) Peptide. Kinase reactions were
terminated after 60 min by the addition of EDTA.

Experiment 4: Z’-factor Determination

‘é‘ 40000

s [ ]

0

g 30000 -

©

.E, 20000 |C5° =0.9nM

w

w -

O 10000

4

5 0-+— ¢ T T T T 1
-=© =11 -10 -9 -8 -7 -6

Log [Staurosporine] (M)

E 2000 No Staurosporine
§ 40000 - ................. .....
= 350, +350
) z=086 | e Ave |
& 20000
w
© 10000 + 1 pyM Staurosporine
g 000000000000000000000000
0 T

0 2 4 6 8 10 12 14 16 18 20 22 24
Well #

Serial dilutions of staurosporine ranging from 0.03 nM to 0.3 uM (final concentra-
tions in 2% DMSO) were incubated with 100 pM Aurora B, 50 nM ULight-Histone H3
(Thra/Ser10) Peptide and 2 M ATP. Kinase reactions were terminated after 60 min
by the addition of EDTA.

Aurora B enzyme at 100 pM was incubated with 50 nM ULight-Histone H3 (Thr3/Ser10)
Peptide and 2 pM ATP with or without 1 M staurosporine (final concentrations in
2% DMSO0). Kinase reactions were terminated after 60 min by the addition of EDTA.

PerkinEimer’
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Conclusions
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Alpha & LANCE technologies provide you the flexibility and versatility to replace

traditional ELISAs and immunoblots, as sensitive and simple alternative enabling the
detection and characterization of proteins and their interactions

Immunoassays

protein:protein interaction  phospho-protein detection

N

“"‘“mq

kinase assays
0 -

Em 665 nm ‘\{ x 320 GW

FRET
Excitation
680 nm

Eu-Ab
™ \_0
@ 5]

Furosemlde (330 Da), Ky =639 N
w-

Resnm pn'i

r'.‘nn::m

-# Furosemic

EEDD EDD{I

FE/DD 1DDDD
Conc inl)
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Label-free" is a convenient approach to detect protein:protein
interactions, allowing K, measurement in biochemical assays
or detecting compounds able to elicit cellular responses




Thank you
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