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1. Overview S

SOCIUM

We developed the original phosphorylation array for reproducing the phosphorylation state
in the cell onto the glass, named “PhOSPhO'TOfum”. Patent Application No. JP6550571

Patent Application No. JP6270221 (US11238959)

Phosphorylation Analysis Key Applications

Only 1 month

Discover Research

+ Pathway evaluation
Compound MoA
Target discovery

Biochemical characterization
Substrate identification

Input Data

: Biomarker and Clinical Research
A - Classification Biomarker

» Prognostic Biomarker

+ Therapy-predictive Biomarker

Kinase in lysis Our software enable Whole picture of all ) )
phosphorylate to estimate phosphorylation pathway Phormocodynomm Biomarker
proteins on array phosphorylation with

array data precisely Target of kinase inhibitors

Ineterpret
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2. Basic Concept

Phospho-Totum measures "activity" of kinases in cell lysates,

not the amount of phosphorylated proteins.

For detecting the
phosphorylation by

Ser/Thr kinases and
Tyrosine kinases as well
(Updated in Aug. 2024)

Experlmental prc

Cell lysate

phos-tag :

&#kg@?mw

b

ATP

GST Lot

Cell A

=

Cell B

‘- -

DD

HTP assay of phosphorylation upon 1492 proteins located on protein array
a Kinase reaction and detection on protein active array
b Kinase activity profiling of different source or state of cell groups
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For detecting the
phosphorylation by
Tyrosine kinases




2. Basic Concept

Differentiation of “Phospho-Totum’ from Other modalities

"Phospho-Totum."

other company's modalities

Composition
Object of measurement

Measurement Environment

Whole proteins (kinases and their substrate proteins)

Protein
Cellular environment (many-to-many kinases and

Portion (peptide or designated antibody molecule)

Residues (part of protein)
Artificial environment (1:1 kinase and target

target molecules) molecule)
Number of measurements One time Multiple times depending on the purpose
Estimated Target Activity Amount

€® Measurement in a state closer to the intracellular environment

than

—

measurement of the phosphorylation of all proteins in cell lysate

€ Extraction of a wealth of information from a single measurement

—

From the measurement datq, it is possible to estimate the
experimental condition-specific phosphorylated molecules,
activation levels (kinase, pathway), etc.

(C)SOCIUM Inc.2020

Comprehensive

Our array
Mass
Spectrometry
Amount‘ ’Activity

Antibojly array

Individual
Molecule



3. Functions

One-stop service for phosphorylation analysis

We can

@ simultaneously measure phosphorylation levels of 1492 proteins that
belong to 273 pathways and cover substrates of all 190 kinases coded
on human genome.

@ estimate differentially phosphorylated proteins and their pathways, from
multiple perspectives.

@ statistically estimate active (and inactive) pathways in 273 pathways,
based on the consistency between pathway connectivity and
phosphorylation levels of constituent proteins

@ quantitatively estimate activities of 190 kinases, based on the
knowledge of the relationship between kinases and their substrates

Caich the dynamical actlivity changes on kinases and pathways

6 (C)SOCIUM Inc.2020



@ Phosphorylation array focuses on a comprehensive phosphorylation of

whole proteins, NOT of peptides or of residues in a protein.

Design of Our Phosphorylation Array

GST-tagged recombinant protein

Kinds of Proteins @
Tyrosine and Serine/Threonine Kinase: 190
Substrate (Y) . 816

@ — oss

Lysis,
Reaction
Reactome [ .7 o T "

Not peptides

but whole profeins Ex’rrdcﬁbh of signoling pathway regulated

by tyrosine phosphorylation. (273 pathway)

on the glass Kinds of Proteins @

Proteins belonging to 273 pathways: 845

7

Fluorescence conjugated Anti-pY antibody or phos-tag

Anti-GST Anti-pTyr
or
phos-tag



3. Functions

2 We can estimate the difference between two groups in terms of raftio,
subtfraction, and rank of phosphorylation degrees between two compared
groups, and unify the differences info one index by meta-analysis technigue

g

[Analysis Policy]

The "difference" in the amount of phosphorylation is defined from three perspectives, and the results

are integrated.

To detect differences "impartially,” analyst preferences for "differences” are eliminated as much as

possible.

Phosphorylation
levels of 1492
proteins can be
measured by
our arrays for
two groups such

as simulated
and not-

simulated.

Simulated

— ratio

meta-analysis I

—» subtraction

— order

C/ [ (e

Not-

Stimulated
(C)SOCIUM Inc.2020

1l
“Fairly” selected

stimulation-specific
proteins



3. Functions

-5)’

@ ldentifying Activated/Inactivated Pathway

Saito, S., Aburatani, S. and Horimoto, K, BMC Sys. Biol. 2, 84, 2008.

What’s “Pathway Screen/nq

W —— e ey

Complex Networks

. . S e d
- . )

Known Networks

I

Prepare a set of pathways of
binary relationship

\ <

Classify networks
according to biological function

N

-

Pathway with
biological Functions

'.‘.'*."'.\" MDD DD A AHOD
SA RS LA L LR

Sub-Networks

Which pathways
show consistency?
—Activated?

v
Measured
data Input the measured data of
< . . .
constituent proteins in the

pathways

Phosphorylation Data

|
|
lbetween dataand |
'network structures |

v
Output the active pathways

Activated sub-networks
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3. Functions

@ We can estimate the activity of kinases in sample . .
based on phosphorylation levels of corresponding High-content ChGI'CJ.CTeI'IZGTIOH of
substrates on the array analysis Chemical Compound

(o0 N

Phosphorylation levels

Data set of phosphorylation patterns of

167 commercialized TKI
of 816 substrates of Activity of 185 kinases (Phosphorylation pattern of 1471 proteins (left) and
190 kinases Activity patterns of 106 kinases (right)
: Given g e]
| I:Aa’:hffn?:lcabl Waxd/: __ B Chemical P Similar patterns

aiis of ki;lase and its fubst]:'ater};lave accumulated in the da’tabase. Here, we assume that] Com pou nd r ¥ Of TKIS With

s a first approximation, the phosphorylation degrees of substrates are expressed by a, .5 ° °

inear combination of kinase activity as follows: i g Iven c hem lc QI

2“ 2“ 2“ 190 ; compound
2l by |72+t |F2 (€))

[Where p; (=1,2, -+, s) and a; (=1, 2, -*-, k) are phosphorylation degree of i th substrate]
land phosphorylation activity of & th kinase, respectively, and
1
- if proteins is a substrate of k th kinase,
'S

and ng is a total number of subsurates
8 1 6 8ys = of k th kinase

0 otherwise
In Eqn (1), the problem is attributed to solve a system of linear simultaneous equations

or phosphorylation activity of kinases { @;} from the measured phosphorylation degrees|
f substrates {p;} and the information on kinase-substrate pairs {ds}.

€ Formulate the following relationship:
[Substrate phosphorylation level]~[Kinase-substrate
relationship] ®[Kinase activity]

€ Numerical analysis of the above equation system High correlated TKI with given chemical
€ Define the activity score based on the numerical values compound
K obtained from the above analysis /

10 (C)SOCIUM Inc.2020



3. Functions S

SOCIUM

@& @ SOCIUM can identify the target and pathway of kinase inhibitor from
two analytical methods.

@ Analysis of Kinase Activities

Kinase Activity Just 1 experiment - - -

Tyrosine Kinase  Phosphorylated Substrates
® = OO® % %f}*xﬁ% %5 éﬁ}xg%

® = O

© = (O® 3
BRI T PR
e EEED eereenennns {3 Target
Estimation of 106 Tyrosine kinase activity
from the amount of phosphorylated e?‘ e‘b Z(J ,’ev‘ ,,e%
substrates. . (\’bs .(\'0‘9 . ({b" o . {_\“Ib {.\“’b
& @ e

3 Analysis of Active Pathway ,
E Pathway

11 (C)SOCIUM Inc.2020

Two analytical methods can be
used in one experiment to infer
targets and mechanism of
actions.

“Pathway Screening”
(&) >




3. Functions

Phospho-Totum show high accuracy with small sample volumes.

Examination of required amount of protein from cell.
K562 PC9 MCF7 K562

8000000
7000000
6000000

Cell Lysate
10, 30, 100, 300 mg -

$y 88 &

PC-9 MCF7

2500000 2500000

2000000 2000000

5000000

tensity

1500000 1500000

n

4000000

3000000 1000000 1000000

Signal intensity
Signal intensity

Signal

2000000

500000 500000

1000000 @

0 0 0 :

0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
Protein (ug) Protein (ug) Protein (ug)

Examination of simultaneous reproducibility.

The total signal intensity increased linearly when

K562 7000 . reacting cell lysates up to 100 mg from 10 mg.
6000 R“=0.9408 o
Cell Lysate 5000 . o
— @
100 mg 2 4000 .
l ‘ £ 3000 o‘:o..: ¢
& 2000 o, Phospho-Totum represented high
1000 ﬂ.’ simultaneous reproducibility
Use the same cell extract. 0 (R220-94)-
0 efier 1000
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3. Functions S

Overview of Computational System

Horimoto, K., Suyama, Y., Sasaki, T., Fukui, K., Sun, M., Feng, L., Tang, Y., Zhang,
Y., Chen, D., Han F., The Journal of Biomedical Research. 38(3): 195-205, 2024

“Phospho-Totum”: Data processing workflow

Phospholyration

degrees of 1471
substrates“, " H Significant ngni’ﬁcant pathway OUTPUT
g e 1 = g(comparison)/g(control) > substrates Inclusion rate: How many
S0CIUM H pathway components are |nc|udad in

a particular molecule set?

B0

“subtraction” 5 ) : px(k) = Pr(X = k) =~k
5o 2, ! Constituent proteins )
—f— Pk =p)) —p(2z ) I “2dz - —f e 2dz s and structures of Watire Genetes. 22.261-285. 1908
—ee signal transduction

pathways Coherence: Are all intermolecular
increases and decreases changing
o in concert?

rank”

FEBS Losters. 58T (6): 677-882, 2013,

RP(g) = (IT}_yrg:)"* =H IGo)= b LAY, pa{.t‘.}h-%ii!;‘ri!..\',,-iﬁa.\'b‘i--hil:rq:é i
tal =il gl | ©F el - J .
B QUTPUT

A
Relationship between 106 Relationship between 167 Phosphorylation
kinases and 456 substrates kinase inhibitors and their variation data by 167
target kinases tyrosine kinases
g G : 3 Pk
S | : > |Targetkinase | | OUTPUT
~ " . N . . | B PXXV(X, %) = — o - %
G |2 a,‘“ a, |5 (k) = Pr(X = k) = X\ nk) e SHiE G e F
socum ol H TR |2 e
il i
OUTPUT || | Kinase activity Target kinase|| | OUTPUT - 2
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1. Examination of the time course of activated pathway after EGF treatment.

2. Identification of tyrosine kinases with changed activity by treatment with
EGFR inhibitor.

3. Examination of the difference in activated pathway by treatment with 5
Bcr-Abl inhibitors.

4. Examination of TKl-resistance acquisition mechanism in lung cells

5. Target kinase identification of chemical compound

6. Elucidation of the mechanism of the synergistic effect of using a

combination of two drugs.
14




4. Application Examples S

SOCIUM

1 Trace time course of activation pathway after EGF treatment.

H. Kagiwada, T. Kiboku, H. Matsuo, M. Kitazawa, K. Fukui, K. Horimoto:
Proteomics, 21(16):e2000251, 2021.

Ager EgFtreatm;;t 30 (min) We were able to visualize the signal
- | | transduction flow after EGF treatment,
which is transmitted from the cell
EGF membrane into the nucleus.
Extracellular "
. il — -~y et ToNee T

My
-

5 min > 20 min > 30 min

EGFR activation Phosphorylation Signal into nuclei for DNA
15 Just after EGF stimuli (oysocium 1n0fGytosol proteins synthesis and cell growth



4. Application Examples S

2 Target/Off-target tyrosine kinase by treatment with EGFR inhibitor.

Feng, L., Chen, X., Sheng, G., Li, Y., Li, Y., Zhang, Y., Yao, K., Wu, Z., Zhang, R., Kiboku, T. Kawasaki, A., Horimoto, K.,
Tang, Y., Sun, M., Han, F., Chen, D. Journal of Medicinal Chemistry (in press, Publication Date (Web):October 20, 2023)

Erlotinib

EGF-stimulus: up

Erlotinib treatment : down ™Erlotinib target kinase

EGF-stimulus: down =»Bypass by Erlotinib treatment
Erlotinib treatment : up =»Next drug target?

Erlotinib treatment

0 0.2 0.4 .G 08 1

EGF-stimulus

We were able to investigate the target and detour route of Erlotinib
by estimating the degree of each tyrosine kinases activity.

16 (C)SOCIUM Inc.2020



4. Application Examples

-§)’

3 A discrepancy in mechanism of action among 5 Bcr-Abl inhibitors.

Purpose :
Identify difference in MOA among
Bcr-Abl inhibitors

Sample :
Cell lysate after drug treated K562

cells

Difference of active pathways
among Bcr-Abl inhibitors
were detected.

5

RTK i
pathway

Imatinib

Nilotinib

Dasatinib Bosutinib Ponatinib

B -~ . - - . i oo i . - . T N
- - 3 g f — — o of e gesaf = PP N1} af —- =
B2 = - | —0= | —
~ ‘ - = = -
¥ L
Al 4
~
.
|

|

Wnt-Hh - |

GPCR -{___

Cell

Death

: Inactive pathway
* Active pathway
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4. Application Examples

4 Acquisition mechanism of EGFR inhibitor resistance.

g

SOCIUM

Keio University

MOLECULAR CANCER

RESEARCH i

IGF2 Autocrine-Mediated IGF1R Activation Is a
Clinically Relevant Mechanism of Osimertinib

Resistance in Lung Cancer
Tadashi Manabe et al. (2020) Mol Cancer Res. 18:549-559.

Investigation of active pathway by treatment
with EGFR inhibitor using Phospho-Totum.

24h

Intranuclear

Identification of activated pathway in EGFR

resistant cell using Phospho-Totum.

Pathway PC9ER PC9GR PC9AZDR
VEGFR2-mediated vascular permeability B 0.47 0.77 0.43
GABI1 signalosome A 0.56 0.35 0.38
Phosphorylation and activation of VAV1 0.74 0.92 0.99
p-Y-IRS1 p-Y-IRS2 bind PI3K 0.32 0.55 0.06

Note: Pathway activity was estimated by “network screening.” The thresholds of
1 8 the probabilities were set to 0.3 in “network screening.”

(C)SOCIUM Inc.2020

IGF1R bypass contributes the acquisition of
EGFR inhibitor resistance

Before treatment Early on treatment Combination treatment
Autocrine . X —
IGF1R Osimertinib  * Osimertinib ¢ | oor
EGFR $ 1 o Linsitinib
" ¥

“ 1
v, ' e,
ERK AKT ERK Akt ]

Suppression of cell viability
Apoptosis

ERK AKT 3
\ ’ “ / IGF2 overexpression “ g

Proliferation/survival

Figure 6.
Schematic rep itation of the resi mechanism induced by IGF2 overexpression. Proposed model of IGF2 overexpression inducing an IGFIR bypass and

contributing to the acquired resistance to osimertinib.

Using Phospho-Totum, we could provide
the data to help elucidate the mechanism
of acquisition of EGFR inhibitor resistance.



4. Application Examples

-5)’

SOCIUM

Journal of Medicinal Chemistry 66(21):

5 Target kinase identification of chemical compound 8214622 2023

Journal of Biomedical Research. 38(3):
195-205, 2024

Application of Network Analysis Approach for Drug Discovery to Target Identification

v'  Learning by network inference B

Fhoaphorylation pattern
of quary compound
Lral

Known (Dasatinib) case H

Brivanib_Alaninate
L]

Thelistinib E]
AZD3ITE L]
L] /
. /

Nintedanib_Ethancsulfonate_Salt
L

Network Analysis by

i N
[ “Cyber Drug Discovery” | Target kinase of query \ / AZDI2ZY
| Phosphorylation pattern af subtract 5 | eompound p -
H | R ' Ripretinib b
| . e (L]
b i, J | AZDITS)
| Phosphorylation pattem at ratio &, | ™ -—
| | . PR
| L 5‘%- :
| T e UM_164
i R ANA 12 LN
... Cueryihioitors Network | Figure 3 .
— TP_0903
&
Derszantini b PD168393
. .
Figure 5

ey <. I N, Paaopenid 4 TAK 245
Phosphorylation Pattern L Rot N g o S X . =
by HCF68 administration 2
_> P ey & RS L ALY _> Picropedophyiia ncres A ey
¥ o] K N o . 2.4
TKI, TKI, TKI, TRl T S g T 1 L B
Target-Unknown case Y & <
ooooo Yy ! 5% AP261IS _analog Gosatiib
L =) 4 4 N
.
Reference Set of Phosphorylation Co 12 TKls positively correlated with
Patterns by 167 TKls administrations Inferred network of HCF68 and 167 TKls HCF68 P! 4

Kinase

| . TKI-TK relationships from open . Correction of TK appearance in 12 .
source TKils by hyper-geometric distribution ALK

p
0.0617
MET 0.0913




4. Application Examples

6. Elucidation of the mechanism of the synergistic effect
of using a combination of two drugs. Signalranducton and Target Therapy

Detecting differences in mechanisms between a single drug and a combination of two
druqg administrations.

()] Phosphorylonon aray (ocuses ona compiehenswe phosphorylanon of

Comprehensive measurement of phosphorylation degrees

Ph fation Ar
- Fluorescence conjugated Anfi-pY anfibody or phos-tag

'/ GST-tagged recombinant profein
oY [KindsotProteins @
@ 0. £5%8 | Tyosine and Serine/Thveonine Kinase: 185
= Substrate (Y] : 788
> = -:-, We can estimate the difference between two groups in terms of ratio,
O =< R of T ol | subtraction, and rank of phosphorylation degrees between two compared
PP = groups. and unify the differences into one index by meta-analysis technique:
! et [Analysis Poicy]
Not peptides E Rt ; e i The “difference” in the amaunt of phosphondation & defined fiom three perspeetives, and the resuls
but whole proteins | F"o¢!on of sanaling pathway reguiates are Infegr
ohiihe qlos'; y tyrosine phospharylation. (273 pathway) AR ‘“'*DW' To defect differences imparially,” analys! preferences for “diflerences” are efiminated os much as
st o LN xmgm Proteins @ possible.
Proteins belonging 1o 273 pothways: 845 """‘ tag I
i & o
—— Phosphorylation
levels of 1471
proteins can be
measred by i | metaonayss_ ||
o ane o subfraction
#wo groups such
as simulated “Fairly” selected
and not- I; stimulotion-specific
smuiated. ordae proteins
Simulated Mot
Stimulated
s
uT 563 SKI S63+5KI
Ch f ph h lati d f substrat Ch f ph h lati degrees of path ays
Signature Analysis b SOt
P th A al is 1 G s0CIUM P al is 1 G SOCIUM
athway /inalysis athway An ysis
upP DOWN
UP x
Pathway @ 563 g q sa: SKI DOWN
TCF_dependent_signaling_in_response_ta_WNT_Not 0053 Patinay
Formaiion_of the_beta-cateninTCF_bansativating_complex_No1 0.082 ogm nrsr TCF_dependent_ mmg in_response_{o_WNT_NoT
NTF3_activates_NTRK2_TRKB_signaling 0.068 0998 0987 IGF1R_signaling_cascad
Disassembly_of_the_desiruction_complex_and_recruitment_of_AXIN_to_the_membrane Nod 0084 098 1.000 Signoing by Type. 1 e ike_Growtn Factor 1 Receplor IGFIR_Nod
TCF_dapendent_signaling_in_response_to_WNT_No2 0.084 0.988 1.000 Neurophilin_imeractions_wilh_VEGF _and_VEGFR_ver!
RHO_GTPase_activate_IOGAPs,_vert 0.042 0998 1.000 Neurophinkerzclons_wih_VEGF_and VEGFT verz
RHO_GTPase_activale_IOGAPs_ver2 0042 0998 1.000 Signaling_by_Hippo_N
RHO_GTPasa_actvate_IQGAPs_verd 0042 0998 1.000 Nogalv,Tegulton_ol Pmun network_Noz
RHO_GTPase_activate |QEAP57VHI 0.042 0.098 1.000 PISP_PPZA_and_IRE3_Regulate_PI3K_AKT_Signaling_NoZ
Signaling_by_ERBB2_ver 0,607 0.035 0654 RHO_GTPase_activate_KTN1
Signaling_by_ERBBZ_y = 0.807 0035 0.654 VEGFAVEGFR2_Pathway_No1
Signaling_by_ERBB2 ver3 0.807 0.035 0.654 MAPKE_MAPK4_signaling
Signaling_by_ERBB2_verd 0,807 0.035 0654 Signaling_by_PDGF_No3 o
Negative_regulation_of FGFR3_signaling_Not 0.200 0930 0070 Dowmsiream_of_signal_irensduction 0427 0181 0088
RS-mediated_FGFR1_signaling 0224 0732 0.007 RHO_GTPase_activale_IQGAPs_ver! 0.999 0.828 0082
FRS-mediated_FGFRI_signaling 0.224 0889 087 RHO_GTPase_aciivate_IQGAPs_ver2 0980 088 0092
EE sa) ski RHO_GTPase_activate_|QGAPs_ver3 0.999 0828 0.002
RHO_GTPase_aclivate_|QGAPSs_verd 0.999 0.828 0092




4. Application Examples

6. Elucidation of the mechanism of the synergistic effect
Of USing ad Combination of two drugs- Signal transduction and Target Therapy,

10, 50 (2025).

Detecting differences in mechanisms between a single drug and a combination of two
druqg administrations.

Changes in pathway activity (humerical) Changes in pathway activity (visualization) Changes in kinase activity

o G sOCIUM H H
Pathway Analysis 2 - Slgraling By EGHR K; Activi S socium
nase Activi ty
Patnway Calegory pContrl p S63 p SKI _p 563 SKI
NRAGE_signals_death_through_JNK_No1 Deth Receptor Signaling 047 0 (X 0.1 @ @
GRB2_SOS_provides_inkage_to_MAPK_signaling_for_Integrins_vert Integrin signaling 05 098 001 003 - DowN 3
CaMi_IV-mediated_phosphorylation_of CREB_NoZ Intracellular signaling by second messengers 044 025 029 013 Jinase Jinsse
Cam-PDE1_activation Intracellular signaing by second messengers 0.2 025 036 001 I ] H H“““ | ‘ | | S63vs, SEISKI  SKI va, S6345K) 563vs, SE3A5KI 5Kl vs. S6385KI
Megative_r lation_of_MAPK_ veay_Nod MAPK Family signaling Cascades 007 092 o079 o0 | | | | l
m?fm.,;i‘; St Signaling b,"\'nsﬁm.:';m 059 088 002 013 l“ |H| | il il I' |' ‘H i ” }‘ FER @D oo @ ooofmxs @ ows @ oom
PTKE_Actives_STAT3. Signaling by Non-Receplor Tyrosine Kinase 0.8 052 081 012 - MAPKAPKS 0.02 0.031MAPKY 0023 0.008
PTK6_Reguiates_Cell_Cycle Signaling by Non-Receptar Tyrosine Kinase 1 08 084 0417 PIKICA 0283 0,002CHEK1 0015 0.007
PTKG_Reguiates_RHO_GTPases,_RAS_GTPase_and_MAP_kinases Signaling by Non-Receptor Tyrosine Kinase 0,07 0l 05 on
Dm&ﬂr::n_ar_;gnal_'mmucﬁn} - - s:nmﬁ zFDGF LA 0.01 005 001 001 I 1 o | ! L5 L 140 (65 (DK
Signaling_by_PDGF_No3 Signaling by PDGF 043 008 009 002 (bl ” AT | |‘ ﬂ 1 |,| Ll osem 0.464 0.024RPSEKA3 o127 0,039
VEGFA-VEGFRZ_Pathwiay_NoS Signaiing by VEGF 0.13 067 043 001 . CNK1G2 o6 0036KDR aers 0037
WVEGFR2_mediatad_cell_proliferation_No2 Signaling by VEGF 0.08 065 038 003 @ @ PRKCG 0% QIMTOR 0688 0.004
Binding_of_TCF_LEF_CTNNB1_to_target_gene_promoters_No1 Signaling by WNT 095 015 082 018
Negative_regulation_of_TCF-dependent signaling_by_DVL-interacting_proteins_ver! Signaling by WNT 0.48 079 05 012 L (2L (Wil (2 e
FasL_CD35L_signaling Deth Receplor Signaling 0.1 068 001 084 coK 0.140HIPK2 0085 0018
Signaing_by_Leptin Signaing by Leptin 029 037 008 028 PAK 01SOIKEKE 0088 0ot
GAB1_signaiosome Signaling by EGFR 0.02 1 082 078
MET_activates_PTPN11_veri Signaling by MET 001 096 089 1 MATK 0.182MAPZIZ 0.189 0.005
ERK_MAPK_targets_NoZ Signaling by NTRKS a.11 001 052 1 0202800 0073 0001
Disassermbly_of_he_destruction_complex_and_recruitmant_of AXIN_lo_the_membrans_No2 Signaling by WNT 029 1 01 089 0.278PRKCE 0.046 0.800
Disassermbly_of_the_destruction_complex_and_recruitment_of_AXIN_to_the_membrana_NoS Signaling by WNT 0.17 098 001 038 o = ~ N
TCF_dependent_signaling_in_response_to WNT_No2 Signaling by WNT 017 1 017 097 - =7 == L st () L
TCF_dependent_signaling_in_respanse_to_WNT_No5 Signaling by WNT 0.17 097 002 03 b gL . — - = 2 0.363RPSEKE2 o5 0.252
RHO_GTPase_activale_CFTRtrafficking Signalingby Rho GTPases 0.68 0.01 001 063 v o 5 - 17 2 7 = 0,372 0013 0.231
RHO_GTPase_activate_IQGAPs_ver2 Signalingby Rho GTPases 0.92 1 019 093 - - -
RHO_GTPase_aclivale_IGGAPS verd Signalingby Rho GTPases 0.92 1 017 055 - - 3 - - - - - DTICEAMKZO ooz oem
PLK1 0.013 0.151

s Phosphorylation Data

|

Output the actie pathways.
Activated sub-networks

@ We can estimate the activity of kinases in sample

@ Formutats th foluwing reaton
e e {nase-sbstate
reuticnip] S[Kinaie actnity]

haracterization of

@ Identifying Activated/Inactivated Pathway based on phosphorylation levels of comesponding  [JELIRIIE :
S, ., At s vt €, R4C » substrates on the array hemical Compound
What's “Pathway Screening” ? T ” i Activity of 185 kinases
Sl o5 s
Complex Networks ‘ Mathematical Ways " Simillor
1 i of TKis
Known Networks {11 Ghven cramicor
' Classify networks. & * 7 compound
according to bickogical function
ol ' N S inputihe measured dta of
biological Functions |+ i - canstituent proteins in the

el the actaty sceee hases am th urrical sl
obtained from the above anavis

chemical

compound
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5. Suggestions for application

First, predict the whole from the overall picture,
and then check the details later.

Example 1) Developing Kinase Drug & Elucidating Resistance Mechanisms

SOCIUM other companies

Evaluate Kinase Activity (or inhibitory kinase activity estimation experiment
effects)
Decipher the Compound’s Mechanism . . . .

. pathway activity estimation experiment
of Action
Kinase Selectivity Profiling (or off-target substrate measurement & kinase and .

experiment

effects)

pathway activity estimation

Target Engagement and Functionality computational prediction including the

inside Living Cells

network analysis

combination of experiments

Further work such as preclinical testing

X

brute force (?2)

“First, predict the whole”

v One experiment and
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computational predictions
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Search up-regulat

treatment target

stimulus: down “»Bypass by Erlotired treatment
rlotinib treatment : up wNaxt drug target?
ed
pathway/kinase for next

Detail analysis for phosphorylation
site in the substrate.

-

Target Specific Analysis

“check the details later.”

v' Various experiments



5. Suggestions for application

First, predict the whole from the overall picture,
and then check the details later.

Example 2) Quantitively estimating the phosphatase effects on the
phosphorylation state

Cell Lysate Phosphorylation Reaction
phosphatase inhibitors phosphatase inhibitors
gg\gé)mon 1 g 8 catch the phosphorylation activity
X X
CDilc\DAr?c(;’rion ] X % catch the phosphatase effects

Detail analysis for phosphorylation
ppppp site in the substrate.
oooooooo
n N in in

O i TV W~ S Q= ‘~
“First, predict the whole” » e = “check the details later.”
v One experiment and TTT I s, s sl it A v' Various experiments
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. EGFR
’ Forasman Search up-regulated
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