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Introduction

Receptor tyrosine kinases (RTKs) play important roles in
converting extracellular to intracellular signals. Total 58
RTKs are identified in the human genome. They are
activated by the binding of specific growth factors,
cytokines,  or  hormones,  which results  in
autophosphorylation. Tyrosine  autophosphorylation
generates recruitment sites for downstream signaling
proteins containing Src homology-2 (SH2). Binding of
different SH2 domain-containing signaling proteins
represents the activation of different signaling pathways.
Therefore, the activation of signaling pathways can be
assessed through examination of 46 SH2 domain binding
simultaneously. Comparison of SH2 domain binding of
two samples could facilitate the discovery of difference in
signaling pathways.

Principle of the assay

SH2 domain-based RTK profiling kit is an ELISA-like
assay. SH2 domains are utilized for immobilization on
the microtiter wells and an anti-phosphotyrosine antibody
along with streptavidin conjugated to horseradish
peroxidase (HRP) for detection. Total 46 different SH2
domains are coated in different wells and 46 bindings can
be measured. With a 96 well microplate, two samples can
be compared among the bindings. The test sample is
allowed to react simultaneously with the domain and the
antibody. After incubation, the wells are washed to remove
unbound-labeled antibody. A HRP substrate, TMB, is
added to result in the development of a blue color. The
color development is then stopped with the addition of
Stop Solution changing the color to yellow. Absorbance is
measured spectrophotometrically at 450 nm.
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Diagram of SH2 domain-based RTK profiling

Materials provided with the kit

e  96-well microplate coated with 46 SH2 proteins
(4°C).

2X RTK Cell lysis buffer (-20°C)

1X Diluent buffer (4°C)

Biotin phosphotyrosine antibody (-20°C)
Streptavidin-HRP conjugate (4°C).

5X Assay wash buffer (4°C)

Substrate (4°C).

Stop Solution (4°C).

Material required but not provided

e Microplate reader capable of measuring
absorbance at 450 nm
e Deionized or distilled water.
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Reagent preparation before starting

experiment
b 2. Add 500ul of lysate to 5ml of 1X Diluent buffer.
. 3. The plate has two sections, columns 1-6 and

e  Dilute the 5x Assay wash buffer to 1x Assay buffer colurT[\)ns 7-12 for two samples respectively. Add

ig?l IS)(; d’?‘_lszsgy wash buffer 100ul diluted cell lysate to each well of the
m _ , _ section. For the ‘blank’ well, add 100ul 1X

e Use 2X RTK Cell Lysis buffer for tissue, or dilute to Diluent buffer only. Incubate for 2 hours at room
1X RTK Cell Lysis buffer with ddH20 for cells temperature with gehtle shaking.

. D!Iute 500_times of biotin Phosphotyrosine antibody 4 |nvert the plate over an appropriate container and
with 1X Diluent buffer o ) expel the contents forcibly and wash the plate by
Diluent buffer before use. washing process two times for a total of three

washes. Completely remove the liquid after each

Sample preparation wash by firmly tapping the plate against clean

paper towels.

1. One day prior to the experiment, the 2-5x106 cells 5 Adtqb 300u| dOf. d”i;nf t;lotlnl pr:wspho:yrosme
are plated with the complete medium on 10cm? dish ?n 1bo 3{ an .thmcu t? € h I(<)'r our at room
to reach 80-90% confluency on next day. 6 S?ZZﬁ#gZ:v'i rat?gg /viaihair:r;?é 4

2. Before treatment, the cells are starved for 6 hr to 24 ' p pira tep . .
hours in 0.1% serum medium. 7. Add 100pl of dllut(_ed streptawdm-HRF_’ conjugate

3. The cells are treated with appropriate stimuli for a :gme;:rgtrrlgI\I/vietlﬂ(:;elr?t?gbs?\taekig 45 min at room
given length of time. 8. Repeat the aspiration/wash in step 4.

9. Add 100ul substrate and incubate for 20-30

Assay procedure minutes at room temperature. The incubation time

. can be extended based on the intensity of color

1. Sample Preparation reaction.

Adherent Cells: _ 10. Add 50pl of Stop solution to each well. The color
Wash the cells with PBS and aspirate the PB_S in the wells should change from blue to yellow.
completely. Add 500ul of 1X RTK Cell Lysis 19 = petermine the optical density of each well with a

buffer per 10cm? dish and incubate the plate on
ice for 5 minutes. Scrape the cells and collect to
a 1.5ml tube and sonicate briefly on ice.
Centrifuge the tube for 2 minutes at 10,000 rpm.
Transfer the supernatant to a fresh tube for use
or store at -80°C for future usage.

Suspension Cells:

Wash the cells with PBS and pellet the cells by
centrifuging. Remove the PBS and add 500ul of
1X RTK Cell Lysis buffer per 107 cells and
incubate on ice for 10 minutes. Sonicate the cell
lysate briefly on ice. Centrifuge the tube for 2
minutes at 10,000 rpm. Transfer the supernatant
to a fresh tube for use or store at -80°C for
future usage.

microplate reader at 450 nm within 30 minutes.

Example of standard curve

[masaiee]

T T I I

&

1
0 I
nm

T L R RN AT A

1

SRS LRI SIS LIS IFTELFPEIEE PSP 53 dPISL IS T
% m@”m@fﬁw? CESPEE s»&»»,»nm&ix@i‘%,&&%%f SEpgs

FEFEFTE

Figure2: Analysis RTK activation with SH2-based
RTK profiling assay. HeLa cells were treated with or
without EGF 100ng/ml for 5 minutes. The cell lysates
were prepared and subjected to the assay.

Tissue:

For the lysis of tissue samples, extract the tissue
by adding 1ml of 2X RTK Cell Lysis buffer per
100mg of tissue. Homogenize the tissue after
adding the buffer and incubate on ice for 10
minutes. Sonicate the tissue lysate on ice.
Centrifuge the tube for 2 minutes at 10,000 rpm.
Transfer the supernatant to a fresh tube for use
or store at -80°C for future usage.
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SH2 Domain Plate Diagram

1 2 3 4 5 6
3BP2 CHN1 GRB10 LNK PIK3R1-D2 RalLP
ALX CHN2 GRB14 LYN PIK3R2-D2 RIN1

BCAR3 CRK GRB2 MATK PLCG1-D1 RASA1
BLK CRKL HCK MIST PLCG1-D2 SH1A
BMX-3 CTEN ITK NCK1 PTPN6-D1 SH2A
BRDG1 FES JAK1 NCK2 PTPN6-D2 SHC
BTK FYN LCL NSP1 PTPNII-D1 GST
CBLC GRAP LCP2 PIK3R1-D1 | PTPNII-D2 Blank
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