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MULTI-SPOT ™ Assays: Detection of Multiple

Phosphoproteins in Whole Cell Lysates in a Single Well

O /\stract

We have developed multiplexed biomarker assays to detect panels of phosphorylated apoptotic proteins using patterned arrays on Meso
Scale Discovery’s MULTI-SPOT™ plates. Here we show multiplex detection of the following phosphoproteins: Akt, GSK-3cx, Bad, and p53.
Whole cell lysates are incubated on plates pre-coated with antibodies immobilized on four spatially distinct electrodes in a single well.

The addition of detection antibodies, labeled with an electrochemiluminescent label, completes this sandwich immunoassay. Multiple proteins
can be detected simultaneously in the same well with less than 0.05% optical cross-talk. Additionally, we also present an Akt assay in
which total and phosphorylated Akt are detected in the same well. Both assays afford fast, simple protocols in which the results obtained
from treated and untreated cells agree with those obtained by traditional western blot analysis.

@ |leso Scale Discovery (MSD) MULTI-SPOT™ Plates

Screen printing affords easy patterning.
Microfluidics allows “addressing” to immobilize distinct species on each electrode.

SECTOR™ Imager 6000 reader results < 0.05% optical cross-talk.

SECTOR" Imager 6000
1
96 wells: 4,7, and 10 spots/well 24 wells: 25, 64, and 100 spots/well

4 A 25

10 64 100

0600

Meso Scale Discovery

A division of Meso Scale Diagnostics, LLC.



MULTI-SPOT ™ Assays: Detection of Multiple

Phosphoproteins in Whole Cell Lysates in a Single Well

@ Apoptosis Phosphoprotein Assay Format

Counter Phosphoprotein
N Electrode Targets
’ Akt
| T | = Working 6530,
Electrodes
) Bad

MSD MULTI-SPOT N Dicect 153
4-Spot 96-Well Plates lelectric

Protocol

[. MSD MULTI-SPOT 4 Spot 96-Well plates precoated with capture antibodies are blocked with 3% BSA in TBS buffer (150mM NaCl,
50mM Tris-HCI pH7.5), 50l per well, 2h. Wash with TBS

3. Cell lysates are incubated in the assay plate for [h with shaking, 25UL per well. Lysate diluent: TBS buffer with fresh phosphatase
inhibitor cocktails | and Il, and a protease inhibitor cocktail. Wash with TBS

4. Antibodies labeled with MSD SULFO-TAG™ in TBS buffer with 1% MSD Blocker A are pre-mixed and incubated in the assay plate
for Ih with shaking, 25uL per well. Wash with TBS

5. MSD Read Buffer T (1X), 150LLL per well, followed by plate analysis on an MSD SECTOR Imager instrument.
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© [letection of Phosphorylated pha in Whole Cell Lysates

MSD MULTI-SPOT

4-Spot 96-Well Plates A

Vi
=4
g

Z . .
--------- anti-phospho-p53 antibody, Serl5

anti-pS3 SULFO-TAG antibody Traditional Western

Stimulated/unstimulated cell lysate

w— -+ -+
= -—

Phospho. p53 Total p53

184,000 HT29 cells, 20p1g lysate per lane

150000 7 s treated
sip | untreated Media was removed from logarithmically growing HT29 cells,
= o followed by UV irradiation at 40m}/cm%. Whole cell lysates were
S 100000 . .
= added to MSD MULTI-SPOT 4 Spot 96-well plates coated with anti-
£ 500 phospho-p53 antibody on one of the four spatially distinct
0 electrodes per well. BSA was coated onto the remaining three
electrodes in each well. Phosphorylated p53 was detected with
25000 [0nM anti-total-p53 antibody labeled with MSD SULFO-TAG reagent.
0 -
5 10 15 20
lysates[LLg]
[V (TSJJ 53 lysates (treated cells) p53 lysates (untreated cells) R /B
Ave  StdDev. %CV  Ave  Std.Dev. %CV
5 42,012 | 1,661 4 9,708 | 420 4 132304 43
10 57,669 | 2,065 4 12,315 | 955 § | 45355 | 41
15 98,496 | 1,148 2 15,168 | 516 3 [83328| 65
20 126,883 | 6,581 5 17,115 | 241 | 109,768 1.4
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© [letection of Phosphorylated Bad in Whole Cell Lysates

MSD MULTI-SPOT
4-Spot 96-Well Plates

Ny

i .-
/" anii-Bad SULFO-TAG anibody Traditional Western
Stimulated/unstimulated cell lysate PMA—>

-+ -+
anti-phospho-Bad antibody, Ser! 12

Phospho. Bad Total Bad

70,000 Cos-T cells, 20p1g lysate per lane
50000

mm treated
. untreated Logarithmically growing Cos-7 cells were serum-starved overnight,
_ followed by treatment with PMA for Th. Whole cell lysates were
& 3000 4 added to MSD MULTI-SPOT 4 Spot 96-well plates coated with anti-
g phospho-Bad antibody on one of the four spatially distinct
20000 electrodes per well. BSA was coated onto the remaining three
electrodes in each well. Phosphorylated Bad was detected with
107 .— 10nM anti-total-Bad antibody labeled with MSD SULFO-TAG reagent.
0-
| 5 10 25
lysates[LLg]
[VEEICH (TP Bad lysates (treated cells) 5-B §/B
Ave  Std.Dev.  %CV
| 8417 | 318 4 1894 | 31 1 6523 | 44
5 20459 | 819 4 5,603 | 490 9 1485 | 3.7
10 27,081 | 351 | 8232 | 587 1 18,849 | 33
20 45,531 | 496 | 9,202 18 0 136329 49
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o [etection of Phosphorylated GSK-doc in Whole Cell Lysates

MSD MULTI-SPOT

4-Spot 96-Well Plates X

y Al
/’

anti-GSK-30L SULFO-TAG antibody Traditional Western

Stimulated/unstimulated cell lysate

Stauros —>»> - + -+
""""" anti-phospho-GSK-3o antibody, Ser2 | =
— = -

Phospho. GSK-3or  Total GSK-3c

250,000 Jurkat cells, 20p1g lysate per lane

30007 s untreated .

00| - treated Logarithmically growing Jurkat cells were treated with staurosporine
= for 4h. Whole cell lysates were added to MSD MULTI-SPOT 4 Spot
5 ™ 96-well plates coated with anti-phospho-GSK-30t antibody on one
TR - of the four spatially distinct electrodes per well. BSA was coated

o onto the remaining three electrodes in each well. Phosphorylated

GSK-30u was detected with 10nM anti-total-GSK-30t antibody
500 1 labeled with MSD SULFO-TAG reagent.
S 5 10 2

lysates[LLg]

[VEEICH (VRS GSK lysates (untreated cells) GSK lysates (treated cells) [ 5/B
Ave  StdDev. %CV  Ave  Std.Dev. %CV

| 565 33 6 163 4 1 402 3.5
5 1387 | 90 6 175 1 6 112 | 19
10 1,960 | 36 )] 191 3 | 1769 | 103
20 L7701 | 80 3 198 )] | 2573 | 140
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@ [letection of Phosphorylated Akt in Whole Cell Lysates

MSD MULTI-SPOT
4-Spot 96-Well Plates

A7
/\7*

4 anti-phospho-Akt SULFO-TAG antibody, Serd73 Traditional Western
it

Stimulated/unstimulated cell lysate

ly —> -+ -+
/ . o 1
AR anti-Akt antibody o=y e
Phospho. Akt Total Akt

250,000 Jurkat cells, 20p1g lysate per lane

2000 s untreated Logarithmically growing Jurkat cells were treated with Ly inhibitor
treated for Th. Whole cell lysates were added to MSD MULTI-SPOT 4 Spot
10 96-well plates coated with anti-pan-Akt antibody on one of the
& four spatially distinct electrodes per well. BSA was coated onto
5 the remaining three electrodes in each well. Phosphorylated Akt
8000 - - was detected with 10nM anti-phospho-Akt antibody labeled with
MSD SULFO-TAG reagent.
4000
- VR (VP Akt lysates (untreated cells) 5-B §/B
0 - Ave ECL Std.Dev. %CV
0.0 0.5 1.0 5.0 10.0 15.0 20.0 0 45 5 11 31 1 19 8 12
Iysates[tLg] 05 wW | B |12 | 39 | | 4 |16l | sl
| 393 6 | 64 6 9 329 6.1
5 2,138 | 134 5 127 4 3 2611 | 216
10 8,196 | 145 )] 169 I 6 8,027 | 486
15 14,485 | 406 3 261 25 10 | 14224 | 555
20 19034 1 0 3 6 1 18,708 | 583
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o |ultiplex Akt Assay: Detection of Phosphorylated and Total Akt in the Same Well

Lysat . . . .
v v Logarithmically growing Jurkat cells were treated with Ly
| - | oserdT3 inhibitor for [h. Whole cell lysates were added to MSD
[ Akt BA - MULTI-SPOT 4 Spot 96-well plates coated with anti-
| phospho-Akt antibody and anti-total-Akt antibody coated
r w0 spatially distinct electrodes in the same well. BSA was
ota .. .
’ BSA a¢  coated onto the remaining two electrodes in each well
r Phosphorylated and total Akt were detected with |0nM
10 anti-total-Akt antibody labeled with MSD SULFO-TAG
- reagent. A ftitration of Jurkat cell lysates shows
20 pAkt detection of increasing phosphorylated Akt while
- Akt untreated/treated for total Akt remains constant.
Phospho-Akt Total-Akt
[NEEICK (VRS p-Akt lysates (untreated cells) p-Akt lysates (treated cells) [ §/B [VEEICH (VI p-Akt lysates™ (untreated cells)| " p-Akt lysates (treated cells) [ ULIEE I LRI
Ave  Std.Dev. %V Ave  Std.Dev. %V Ave  StdDev.  %CV Ave  StdDev.  %CV
292 27 9 312 44 14 -30 0.9 0 154 20 13 131 | | 1.2
5 6,592 | 445 1 952 11 | 5640 | 69 5 17347 | 854 5 22,577 | 3,340 15 0.8
10 12832 49 0 1,356 14 5 11,476 | 95 10 26362 | 151 | 36,862 | 956 3 0.7
20 21,964 | 236 | 2,056 | 124 6 19878 | 10.5 20 41,392 | 2,100 5 54564 | 1,625 3 0.8
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@ |\lultiplex Apoptosis Panel: Detection of FOUR Phosphoproteins in the Same Well

Whole cell lysates were added separately to MSD MULTI-SPOT 96-Well 4-spot plates plerd73 perl5  Reporter antibodies:
. . . . . W . - Akt 53 10nM anti-phospho-Akt-SULFO-TAG antibod
pre-coated with anti-Akt, anti-Gsk-30t, anti-p53, and anti-Bad antibodies immobilized P 10nM anti-Ead-’S)ULFO-TAG antibody "
s
on four spatially distinct electrodes in a single well. Phosphorylated proteins were 10nM anti-GSK-30-SULFO-TAG antibody,
. . . and 5nM anti-p53-SULFO-TAG antibod
detected with reporter antibodies labeled with MSD SULFO-TAG reagent. endl pSerl 12 P Y
paer
GSK-3t Bad
AN four capture antibdies and detection antibodies in the well,Jurkat cel ystes onl
jurkat Lysate (u1g Akt posiive S8 953- positve 58 Gekepostve S8 Bat-posiive 58
fve  SidDev. %l fve  StdDev. %Y M StdDev. %Y M StdDer. %0V
0 4|0 w | 3 5 o] ST g | 3 ] RN e s 1857 | 3 3 T L o | s 1461 | 4 3 10
10 [ 7200 [ 298 | 4 | sm 8 5 B3 | s | 1 | 5 | ew 16 2 09 \nu \ 115 \ 3 \ 891 16 2 4 | Hm 208 \ 0 \ 847 6 | 12
0 (a3 [ 33 | 2 | 16 2 6 B4 | s | w0 | 3 | el 16 3 10 [ 60 [ 514 9 873 16 2 69 | |5n 1] ] 84 [} [ 18
Predicted Results Experimental Results
@ High signal
O Low signal Q0 00
O budgant &J¢) &J¢)
Untreated Jurkat Cell Lysates Treated Jurkat Cell Lysates Untreated Jurkat Cell Lysates Treated Jurkat Cell Lysates
AI four capture antibodies and detection antibodies in the well, HT29 cell Iysates only
H19 l%mz g Ak: postve 58 nsx- postve 58 Gskepositve 5B Bad-posiive 58
fve  SidDev. %0l fe StdDev. %Y fe  StdDev. %0V M StdDer. %0V
0 T T S TR TR ) 2 Wl | a w | 4 10 3 HY B | w | 4 T W T 7] 10
10 [isas |78 [ 5 | 18w 99 s 08 | 16154 | 5720 | 35 | 4403 | 109 B 31 1489 [ 112 [} 159 | 1029 09 | 149 \ 118 \ 1| | i 6 10
0 | IRETI T  E u ] 09 | 27759 | 7845 | 28 | 5487 | 1066 19 5.1 1816 | 3 15 1,569 | 1,066 10 [ " 6 | 1159 | 168 10 12
Predicted Results Ex| enmental Results
@ High signal
O Low signal 00 00
© bdgond o0 OO0
Untreated HT29 Cell Lysates Treated HT29 Cell Lysates Untreated HT29 Cell Lysates Treated HT29 Cell Lysates
AN four capture antibodies and detection anibodie in the wel, Cos-7 cel Iysates onl
Gos] l%me , Akl postive 58 253- posiive 58 Gskeposive S8 Bad-posiive S/B
fve  SidDev. %l M StdDev. %Y M StdDev. %Y M StdDev. Y
0 ol o 4 5 | 8 T T T S A TR I TR Y 2 Tl s o | w s 0 T 39 | 4 | 10
10 [ 260 [ | 8 [ s 93 8 10 | 553 | 93 | 11 | 4164 | 683 14 12 | s | |9 |1 | e 4l 10 [ 6399 | 58 | 2661 8 0 24
0 [ 1380 8 | 6 | 1393 | 1% 9 10| 8060 | 1860 | 3 | 7669 | 1027 3 s |9 | o [ 19e9 | o 52 09 | 8765 | w4 [ 36 | m 5 2

Predicted Results

@ High signal
O Low signal
O Badground

Untreated Cos-7 Cell Lysates Treated Cos-7 Cell Lysates

Experimental Results

t-phospho-p53 ab
1

20ug Cos7 Cll
Iyate per lane

M ot
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@ [onclusions

* A panel of multiplex apoptotic phosphoprotein assays was developed to detect phospho-Akt, phospho-GSK-3x, phospho-p53 and
phospho-Bad in whole cell lysates using MSD’s MULTI-SPOT 4-Spot plates.

* Immuno-detection of phosphorylated Akt, GSK-3cx, p53, and Bad was shown in individual assays in which a single antibody was
immobilized in a well, as well as multiplexed with antibodies specific for each of the four targets immobilized within a single well.

* Detection of total and phosphorylated Akt in a single well was demonstrated with pan-Akt and phospho-specific Akt antibodies
immobilized on diagonally opposed electrodes in a 4 Spot plate.

* Protocols for MSD multiplex assays are fast, simple and boast the sensitivity and specificity observed in traditional western blot
analysis with whole cell lysates.
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