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| l ntroducti on: Over vi

Overview

Signal-Seeker™ kits offer end users a powerful set of tools for characterizing key protein
modifications (also termed post-translational modifications or PTMs) involved in the regula-
tion of any protein of interest (POI). Used individually, Signal-Seeker™ kits can give insight
into a protein’s function at a level of detail unlikely to be achieved with standard characteriza-
tion or proteomic approaches. As Signal-Seeker™ kits have been designed to work together,
end-users can combine data from different Signal-Seeker™ kits to generate an unbiased
snapshot of protein PTM cross talk; ultimately, contributing to the exciting and rapidly grow-
ing field of protein regulation (1-5). For the full range of Signal-Seeker™ kits please visit
www.cytoskeleton.com.

Q plications
Discover and publish novel regulatory mechanisms.

. Detect highly transient regulation of protein modifications.

. Confirm data generated from transfection or proteomic approaches.

. Use a selection of Signal-Seeker™ kits to build a PTM profile for your POI.

. Investigate the role of known protein modifications in your system.

. Endogenous protein PTM detection is most likely to give biologically relevant data.

. Discover novel biomarkers.

ew
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I |l ntroduction: Assay Pri

Assay Principle
SigBakk™r ts use aff ionitt yanbde aedrsr itcoh pruoldi fi ed pr

cell or tissue I|lysate. The enriched protein p
procedures and the modified prateirnusf nignt dree s
mary antibody (Feeghltkret 4) are Sagaialable for sev

phosphoryl ati on (phosphotyrosine), ubiquitinge
www. cytoskeleton.com for the full range of kit
to allow a PTM profile to be generated from a

Figure 1: SchemaitSiee K¥soswa yn gF ISdvg n al
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([ Ki t Contents Reconst.i
This kit contains enough reagents for 30 acet
assa$sore end4dAC eurktiitl] aitRribal tosdeginning the
to reconstitute several Il yophilized component
and reconstituted, components are guaranteed
Tabl eColmponent Storage and Reconstitution
Comp(Cat/ P#rtReconstitution
(Quantit
Bl aSM_.Rsi sPart# BLURB&HdAdspend in 15 MAL sterile
Buffer 2 bottleso give a 1X stoclk solutlion
Bl aSDRI utPart# BOResuspend in 130 [4AC rile
Buf fer 1 bottleto gi vset oackl Xsol ut
Bl a®t™®WasHhHPart# BWResuspend in 130 [4AC rile
Buffer 1 bottl gto gi vset oacklXsol ut
TrichostgPart# TS91)Resuspend eachl [2&C 500
(Cl ass | of DMSO (provid t) f
HDACs inh2 tubes 100X stock soluwu
2)Al i quot OM®I!I xmdd
This reduces fr LW Ccy
which can reduc tor
potency.
Ni cotinanPart# NIIResuspend eac®l t u/4C
(Class 11 water for a 100x ol uti
inhibiton2 tubes
Protease |Cath# bRIt®R2suspend in 1 BIAC of DMS O
Cocktail |1 tube (provided in kit for Ja 10C
solution
Acetyl LyCat# AAQResuspend each t(2@&C 500 O
Af finity |[Beads water with 50% g9 Eac
3 tubes |[assay uses 50 Ol slur
Control bheatds €loGRE@suspend each td@Cin 500 O
acetyl | yBeakes | Plwater with 50% g/l ycerol Eac
1 tube |assay uses 50 Ol |of bead| sl ur
AnAtetyllCat# AAQResuspend in 25 O|2@C er Wwi
HRP anti BlHRPS (1 |glycerol .
Preci sEonParetd #GLUS®t required Room t emp
Advanced |[Prindtetilng (100 ml)
Assay Reagent
Bead El utPart# BENot required Room temp.
Buf fer 1 tube (
DMS O Part# DM$®t required Room t emp.
2 tubes [(1.5 ml)
l'tems with catalog numbers (Cat. #) are avail
cytoskeleton. com Page



(I Ki tcoont ent s

it CompoCat/ P#rt 3iReconstit Storage
st

(Quantity recon it

Chemil umi |Pa
detection]|1
reagent A

rt # CL|[Not requi |Room temp
bottl e

Chemil um
detectio

i pPeasrctetin tCL RBNot requi [Rodom t emp
n
reagent B

1 bottle 10 ml)

Part# SPN|Not requi |Room temp
40 of weac

Bl aBf Rl tefflCat# BLRO requi [Rrodom t emp
f

30 ilter

"z \~)
b4
o
—

Standard reagents and equi pment that you wil!.l

1 Tissue culture cells or tissue of interest
1 PBS pH 7.4 buffer (10 mM phosphate buffer |
1T Cell scrapers

1 Liquid nitrogen for snap freezing cell 1 ysc:
1 2 mercaptoethanol

1 SDSAGE system and buffers

1 PVDF, Western transfer system, and buffers
1 Blocking reagent

1 Primary antibody to target protein

1 HRH abeled secondary antibody

1 Chemiluminescence documentation instrument
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|l . Assay Protocol

STEP 1A: Sample Preparation: Cell Culture sa
It is recommended to aim for 1.0 mg of tota
starting point. Wes50épmammesd utilizating
Protein yield varies widely for any given ¢
per f ot mstaoprlatei n quantitation, particularly
protein yield from your experimental condi ti
Processing Tissue Culture Cell Lysate:

1. Grow and treat tissue culture cells as req

2. PrepareEByassRand dilution buffers with in

3. Remove cul ture medi a and was_h t he cell s
Not e: remove as much PBS as |rolsyssiibs eb ufrfie
order to maximize cell 1ysis.

4. Add appropriate Evioylsiinse bouff fRIras(tbRised on ex
see table 2) and lyse cells wusing a cell
due to nuclear | ysis.

Table 2ELBbasi{Rilution Buffer Chart
Pl at e PRecommendedELByIs Recommendedt E
content Buf fer volul Dilution Buf |

< 1 mg Combine protein To make fl @l mime
pl ates: See appe 9
1-2 mg 3001 To makefln®lmime
24 mg 6001 To maké idvariume
46 mg 9001 To make f4 v®I mime

5. Use a snipped 1 ml pipette to tBankfer th
has been placed in a 15 ml collection tube

6. Use a supplied filter plungetE ftiol tceormpa nedt ed
the Iysate flow through, including any bub
NOTE: At this point the |lysate volume should no
This wil!/l occur due to incomplete removal of PBS

7. Optional: Centrifuge the | ysate at approx
Transfer to a new tube.

8. Dilute the | yEsBitleutwi ¢ m Bu faffsienolt ome i giev drmei
bl e 2. This step is important as the fin:
tion stringency.

9. Quantitate protein concentration (see appe

l10Based on protein concentration, dil Ete sa
lysis: 4 bditstBbaj)tRo a desired final con

11 Snap freeze aliquots dfi mmgdisatmpllyesbd hag e

STEP 2.

cy
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1l : Assayat Prot ocol

STEP 18B: Sample Preparation: Tissue sampl es
It is recommended to aim for 1.0 mg of total
startinigabdei M3t .provides examples of protein
types.
TablEx8mple: Tot al Protein Obtained From 100
O d P O

Liver 100 mg 16015

Heart 100 mg 1620

Brain 100 mg 8-12
Processing Tissue Lysate:
1. Obtain fresh or fr'ozen tissue. NOTE: froz:i

ately in liquid hn&C.ogen and stored at

2. PrepareEByassRand dilution buffers with in

3. Add 1 ml EBofyBilsasbRf fer per 100 mgsiofed, s
glass dounce tissue grind&2/ Bomogeni z&dhge i

become viscous due to nuclear | ysis.
Not e The amculnysiod BufafserR will change
tissue wused. For exampl e, if you use
Bl aBii Rsis buffer.

5. Use a snipped 1 ml pipette to tBaAnbkfer
has been placed in a 15 ml collection

6. Use a supplied fi

| r
the I'ysate flow th ugh, including any

dep
50

t h
tub

pl ungerE ftiol tceormpal nedt ed
h

bub

7. Add 200 Ol of filtered Iysate to a 1.5 ml
Not e: Only a fraction of Iysate is proces:
excess | ysate. However, this is tissue typyg

8. Dil ute Qlhfed 12t0e0r ed | Podt B EwDsttIRIt2i000n Buf fer e

9. Centrifuge the |Iysate at approxi mateeloypy 10,
mi crocentrifuge. Transfer supernatant to a
10Add ©®G BEaxsitiRiti on Buffer to dil utfei nahle
volume. This step is important as the fina

tion stringency.

11 Quantitate protein concentration (see appe

12 Based on protein concentration, di |l (Et e
lysis: 4 bditstBbaj)tRo a desired final

S a
con

13 Snap freeze aliquots & fi mmedisatnepll ye sb e hwad e c

STEP 2.
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1l : Assayat Prot ocol

STEP 2: Il mmunoprecipitation (I P) Assay
1. Invert tube cowytsainei ngf FfAmettywl Bead suspen
make sure that the beads are completely re

2. For each | P assay, aliquot 50 Ol of bead s

3. Il nvert tube cbwsanei nd® Loatylol Bead suspe
make sure that the beads are completely re

4. Aliquot 50 Ol of Control Bead 02 suspensi c
specific binding. (Control | P tube).

5. Wash beads 2 timesTwiohremobeé dXoPB8Ge buff

6. Save a small amount of Ilysate (20 @ld)d t50 r
Ol of 5x sample bu$dee faord Wwestiedfrrarbanli ynsi
7. Add |l ysate to each I P tube and control I P
assay as a starting point. NOTE: the amour

upon the abundance of modified target prot
8. Ilncubate the tubes on a rotating platform
9. Coll ect beads by5ced0rxfgghoiob mtnBte at
10 Aspirate off as much supernatant as possib

11 Wash beads i n2ElwWamslh BludsfteR (i nhibitors are
stage) for 5 minutes on a 4AC rotating pla

12 Coll ect beads byb5ceoad0rkfogghoirob mingdte at
13 Aspirate off as much supernatant as possib

14 Repeat the whX)h tswe pmdrld ti mes.

15 After thecbmphktwaghyremove bufMiaean mabpdisat
the bead pellet (5%Relcoosmmenided adeehinalklaé.
residual supernatant using a fine bore pro

16 Add 30 Ol of Bead Elution Buffer and resus
the side of the tube. DO NOT wuse a pipett

170l ncubate at r ooex & edmipmeirnauttuerse. f or

18.Gently transfer each bead suspension to ol
kit. It is recommended to snip the end off

19 Pl ace the spin column in a fresh, €00Ilxcgif
mi nute at room temperature to collect the

20.Add 2 -MeroapRoethanol to each sample and m

NOTE: It is convenient to snap the Iid of
collection tube for further processing.
21 Pl ace samples in a boiling water bath for

tion at 10,000 x g for 1 minute at RT.
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| I : Assayat Protocol

samples and-PAGEBpahdr e
see STEP 3A & 3B.

221 f necessary, freeze
western blot analysis,

Performing the | P assay with appropriate <co
resul ts. I'n addition to the controls highl
for detailed information about recommended c
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I Il . Assayat Prot ocol

STEP 3: Western Blot Protocol

STEP 3A: Western Blot for Identification of F
Primary Antibody I ncubation

A primary antibody provided by the end wuser
proteins of i fPtA€rEe sath.d ™Wees t®@D3% bl ot shoul d be
your | aboratory protocol

Secondary Antibody Recommendati ons

Si gSakR%reads covalently link bead bound prot
order to prevent /minimize |ight and heavy cl
ment . I'n some cases trace antibody I eaching
(approx. 30 kD), heavy chain (approx. 55 kD)
heavy/light/protein G complex (approx. 200 kI
for detecting mouse monocl onal pri mary anti b
a 1:1,000 dil-wuomjomgadtfecdansdH®R®ndary anti body th
nat meese primary antibodies and hence wil!/l n
anti body present i n-mbbhdHRWe STraureB| bk otUL TRALt ian

Rockl and -§&=8%04 18 highly recommended. See Ap
NOTErve do not r ecpornontechidns BARPr eagents such as C
lack the sensitivity required to detect mo st
pendi x X).

Western Detection Reagent

Whil e colorimetric and fluorescent detection
ern signals for the detection of your target
ultrasensitive chemilluminescence detection
generally 10 fold more sensitive than fluore

than colorimetric.

The chemiluminescent reagent shoul-dabbel aid edse
ondary antibody capable of detecting your pr
detection reagent recommendati ons) .

The chemiluminescent detection reagent-gelupp

sized Westerns. A volume of 2 ml of chemil umi

membrane (approx. 8 X 7 c¢cm) should be wused.
a)After incubation wi t h appropriate secor

temperature is recommended), wash the bl c
wash per 8 x 7 cm membrane)
b) Il mmedi ately before use, mi x 1 ml of c
chemiluminescent reagent B (sufficient fo

c) Add chemiluminescent reagent to membr a
room temperature for 5 minutes prior to
ray film or CCD camera imaging.

NOTE: shorter incubation time in the c¢chemi
for highly abundant proteins.
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I Il . Assayat Prot ocol

STEP 3B: Determination of total acetylated sp

It is good practice to check the | Ps for tot.
assay to make sure that the I P reactions are

Reprobe Bl cacevi ythHRBt i

1. After detection of the proprimedfwi-mthetrikgstas
1 yss-HREB | abeled antibody supplied in this Kk
that acetylated proteins have bekpnpssréeeaff
ty beads.

NOTE: Stripping the blot prior to probing
acetylated species wildl be significantly s
est.

2. After a brief 10 minute wash in TBST at r o
membrane with a 1: 2aCk@aydHRBtaanhi bdodywndil ut
milk (TBST) for 1 h at room temperature of

Wash the membrane 6 times in TBST for 10 mi

4. |l mmedi ately before use, mix 1 ml of chemil
luminescent reagent B (sufficient for one ¢

5. Add chemiluminescent reagent to membrane
room temper2t mmeutfeer ptior to visualizatio
signal -rasyi fg lxn or CCD camera i maging.
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| V: Tr oubl

eshoot i

ng

No targ«There are several
proteinthis result;
acetylaIl)The protein of ii1l1)Make sure that the affini
detect et acetylated under for total acetylated spec
examined. ASse etk an-acetys-HRE anti body to a
kits are essenti: the I P reactions and see
there is no guar:
particul ar modi fi
under a given col
1)Protein acetylati2)A timecourse is often app
rapid and transi¢ particularly if signal tr
therefore be mis¢« are being analyzed.
3) The amount of n3)t is important to make s
typically only a detection antibody is abl
tot al p2®%)tein (1 of the target protein. To
antibody sensitivity coul
good idea to run 2% of Iy
western blot. I'f the anti
unmodi fied protein from t
sensitivity is unlikely t
make sure that the chemil
detection reagesseef®om th
kit is being used
4)nelf ficient eluti 4)t is very important to r
proteins from be:¢ wash buffer prior to elut
proteins from the beads.
buffer wildl greatly di min
captured proteins.
Faint biTrace amount of anl)Run an -lAcseitryd Affinity Be:
visible protein G compl ex sample that does not cont
55, and |l each off from the the bands are coming fronm
acetysbsitcan occasionally-b they will be visible in t
Bead saispecific bandmowbse )when detecting mouse mono
HRP secondary anti ‘agpntjbodies (MAbs), use a
an H&R®njugated secondary
that preferenniaaimbpseecog
primary anti bodies and wi
contaminating dena-tured a
mousHRP TrueBl ot ULTRA ant
from RocklI| a-8813{0Qati#s 1h8 g hl
recommended. (see Appendi
3) Alternatively, try wusin
anti body as these will no
|l eached mouse antibody.
No#s peci fHighly abundant prb¥Aéwaysi nunha ¢te€l Control B
protein lbyasnaddse someti mes cadebiendi he deetexl fafc mamdi
detected yisn nleP af fispeyibegapbePFeAring with IP contro
and can be detecredrb@uw%sphe@ch'“fibc' Otr-otein bir
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