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Kl S Quantltatlve analy5|s of Bldlrectlonal Slgnalmg (qudS)

S S
"
Y L Y EphB2* cells were labeled independently with
?E - Ih_ - ?E - * “light” (C2N*%) arginine and lysine or
- — - * “heavy” (C3N?'5) arginine and lysine

Arg/Lys 0/0 Argl/Lys 4/2 Arg/Lys 10/8

ephrin-B1* cells were labeled with

g * “medium” (C2N?°) arginine and lysine
R 4 Bidirectional signaling was initiated, mixing
?. heavy labeled EphB2+ cells and
Control Bidirectional signaling  medium labeled ephrin-B1+ cells
7N . .
EphB2*  ephrin-B1*  EphB2* non-stimulated light-labeled EphB2+ cells served as a control.
) —
T~ U/ Mixed populations of cells were harvested after 10 min and combined
| with nonstimulated control cells.
purification of pY peplides Cell lysates were digested with trypsin, and
M‘J' identification tyrosine-phosphorylated peptides were isolated and analyzed with
SOl | fcation liquid chromatography-mass spectrometry (LC-MS).
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Overview of selected proteins in EphB2* cells modulated by tyrosine

phosphorylation after mixing with ephrin-B1+ cells

pY modulation

ECM PCDH7 ®Up
@ Down
CELL-CELL None

CHANNELS ADHESION P < 0.05; Wilcoxon test

ATP1A1 Y596/Y602 Y588/Y594

Y780@ vyr72 Y44l ENDOCYTOSIS
PKP2 AP2B1

Y119 ..
DsC2 Y2?6\ &
Y823
Y853 .“

GJA1

ADHESION Y176 @

FYN CTTN Y195 @
WEE €D DG, " YR Y14 Deav
Y384
ABL Y213 ®Y387 @ VY309 Y904
— PTK2 PXN TLN CTNND1 AC Tg: gEM ODELING
PHOSPHATASES @ Y84
CDK5 Y118 "gv26 PTEN11 @139
Y576/Y577 @Y70 — PTPN18 ACTG1
®Y15 @ Y53
@ Y62
GEF/GAP @vsaz @V
ADAPTORS/SCAFFOLDS @ Y580
SHB SHC1 DOK1 ITSN1 ARHGAP5 POLARITY
ovis ey [ a— P LIPID MESSENGERS PARDGB PARD3S
Y200 @ ® Y209 @ Y553 Y1109 PIPSKA Y101 @Y3EE
Y332@ @ Y968 PIK3R2 IPSKA1 Y489
e ARHGAP21 V360 Y1080
GRLF1 ®Y1127
Ya2 @ Y483
NCK1 AF& @ Y350 @ Yéaa
TIP2 DLG
e D e ves ®Y1105 SHIP-2 PLCG ® va26 3
@ > [, i s, @07
Y1118
@®Y213 @ Y1657 33?%5.?1217

The modulation of pTyr sites is indicated as significantly increased (red), not modulated (gray), or decreased (blue).
Molecules that are involved in a wide variety of cellular functions are modulated by tyrosine phosphorylation,
indicating that phospho-regulation of numerous cellular processes may be important for cell sorting.
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LT Quantltatlve analy5|s of Bldlrectlonal Slgnallng (qudS) ity

i ephrin-B1* cells were labeled independently with
[n "1 \ ‘Lhaz \ ephvin-81] -“light” (C12N14) arginine and lysine or
Arg/Lys 0/0 Argllys 4/2 Arglys 10/8 —”heavy” (C13N15) arginine and Iysine

Eph-B2* cells were labeled with
-“medium” (C2N?>) arginine and lysine

10 minutes
tl 3 Bidirectional signaling was initiated, mixing
heavy labeled ephrin-B1+ cells and
Contral diiirectional sgnaing medium labeled Eph-B2+ cells;

non-stimulated light-labeled ephrin-B1+ cells served as a control.

ephrin-B1 Eph-32+/-\ep‘hrin-31+

—\‘ D/- Mixed populations of cells were harvested after 10 min and combined
| with nonstimulated control cells.
purification of pY peptides Cell lysates were digested with trypsin, and
Mi identification tyrosine-phosphorylated peptides were isolated and analyzed with

and

quantification liquid chromatography-mass spectrometry (LC-MS).
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pY modulation

P < 0.05; Wilcoxon test
CELL-CELL
ADHESION

ENDOCYTOSIS

KINASES
CDKS YES1

Y15  @vazo
FER PTK2

o e

@Y714 Y576/Y577

ADAPTORS/SCAFFOLDS

DOK1 IRS2

@ Y200 (e Y542
SHB @ Y632

@ Y675
‘{,20'3: @ Y523
332 NCK1

Y359 @ GAB1

@Y105 ® Y406

@ Y689

The positions of identified tyrosine phosphorylation sites are shown and are color-coded to display whether their
phosphorylation was significantly increased (red), decreased (blue) or not modulated (grey). Proteins involved in a
variety of cellular functions were modulated in ephrin-B1* cells following contact with EphB2* cells.

..Y823 Y27&

ACTIN REMODELLING

ADHESION Y470/Y478@

PHOSPHATASES

LIPID MESSENGERS POLARITY
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Analysis of EphB2-ephrin-B1 bidirectional signaling identified:

- 557 distinct tyrosine phosphorylation sites in EphB2* cells of which
276 were significantly regulated in 185 proteins.

- 353 distinct tyrosine phosphorylation sites in ephrin-B1* of which 166
were significantly regulated in 119 proteins.

— Analysis of the global changes in tyrosine phosphorylation induced
by contact between EphB2* and ephrinB1* cells identified a total of

- 442 tyrosine phosphorylation sites on 304 target proteins



Zoay Comparlson of 100 common tyrosme phosphorylatlon 5|tes |

To quantitatively assess cell-specific signaling events, they identified 100 identical
peptides that were tyrosine-phosphorylated in both EphB2* and ephrin-B1* cells and
compared their dynamic profiles between the two cell types.

They compared the cell-specific modulation of the 100 common tyrosine

phosphorylation sites, which they grouped according to the signaling domains present
on the phosphorylated proteins.

Of these sites, 71% displayed asymmetric modulation between the cell lines.

—> Signaling networks induced by contact between EphB2* and ephrin-B1* cells show
both cell specific and shared modes of regulation.



| Comparlson of contact |n|t|ated pTyr S|gnallng between
ephrln Bl+ and EphBZ+ ceIIs
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SH2

STAT3 SHB SHB PTPN11  PTPRA
(Y708) (Y354) (Y200) (Y62) (veoo) PTPc

RHOGAP \] NN NN SAM

el SHB  SHB  |nppi1 INPPLA
(Y1105) (Y332) (v422) (Y1135) (Y886) cDc2 cDC2
(T14,Y15) (Y15)

SH3

PIK3R2 EPHB2 EPHB2 E%lz EPHB2

(vds) YES1 FER (Y584) (Y584,T590) (Y596,Y602) (Y602) MAPK14 MAPK14

PARD3 PARD3 (T180,Y182) (Y182)

(Y388)  (Y719) b R (Y402
TIN  ABN
DLG3 (Y409) (v213) E E EPHB2 EPHB2 EPHA4 EPHA7 EPHB3 ME1 .
PARD: PARDs  (Y795) il EI NCK1 ARl FER (S776Y780) (v780) (v60z) (v7o1) (vers) MAPKI MOSKS
il 412)  (Y714)
(Y1080) (Y1127) CTIN CTIN (Y412) E ‘S‘ E
Y154) (Y384)
[SI E (Y154) - B IGF1R HIPK1 DYRK4
ERBB2IP ERBB2IP E (¥1161,Y1165) (¥352)  (Y264)
(Vi) (vited) EPS8 o et e Y Kinase
PDZ (v487) (e
CDK5
IS' - IS‘ [Sl E SHC1 EPBA1L2 EPB41L3 v .
PKP3 PKP4 APC  poKi IRSz IRS2 IRS2 (vaz8) B41 (vez3) (var) S/T Kinase

(Y176) (va78) (Y2645)  (v440) (Y598) (Y675) (Y742)

P18 N N NN NNNN

CTNND1 CTNND1 RIPK2 ANKRD26 ANXA2P3 ANXA2P3 BAIAPZ Coorf78 CDV3 cDvi
(Y228) (y228,5230) GAB1 PLEKHAS PLEKHAS (Y381) (Y296) (Y28) (Y34) (¥337) (¥147) (¥190) (Y244)

ARM repeat ‘;:'_‘:’ (v134)  (Y398) iy

Kinase DDX3X DNAJA1 DSC2 EEFIA2 EFNB1 ENO1  FTHL13
(Y104) (¥381) (Y823) (Y141) (Y317)  (v44)  (Y236)

Bidi\rectionalsignaling N N N N N N

GPRC5C GPRC5A MPZL1 MYO5A  PAG1 PAG1 PXN

5 (Y432)  (Y320) (Y263)  (Y65)  (Y359) (Y227T)  (Y118)
L:,U Fold regulation over background
B H I RBM3 RPLPO RPS10 RPS27 SCARF2 SLCGAB SLC1AS
E -3.30 Iog, ratio 2,84 (Y155)  (Y24)  (Y12)  (Y31)  (Y628)  (Y11)  (¥524)
o
N N N N N
SLITRKS TBCBE TRIP6  VIM WASL  ZNF598
Genesymbol (Y945)  (Y98)  (Y123)  (Y53)  (Y256)  (Y304)
(Phosphorylation site) Other signaling domains

100 identical pTyr sites are shown grouped according to the domain composition of their host proteins. Cell-specific
modulation of pTyr sites is indicated by slashed boxes, each triangle representing specific regulation within EphB2*
(bottom triangles) or ephrin-B1* (top triangles) cells (71 pTyr displayed asymmetric modulation).
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ephrin-B1*  EphB2*

=

Transfection with SIRNA

Grow to confluence

MOCK siEphB2 siephrin-B1

Analysis of cell sorting
EphB2* cells, which coexpress myristoylated GFP, were mixed with ephrin-B1* cells, transfected with
siRNA pools, and grown to 100% density. The number of GFP-positive EphB2* colonies was used to
determine the effect of siRNAs on cell sorting. Disruption of EphB2 or ephrin-B1 expression by means of
siRNA inhibits colony formation
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\ ‘ Characterization of siRNA-dependent inhibition of

EphB2+-ephrin-B1+ cell sorting.
z A
2
% 350
@ 300-
2 2501
© 2001
S 150 -
5 100
= 50
.E u - - . i, I
s N NE
£ T 9 1@ N
& 9 5 =
o 9 _@
g 2
HEK293 ephrin-B1*
+ +
EphB2* EphB2*

(A) siRNAs to EphB2 or ephrin-B1 decreased the number of colonies formed in mixed populations
of ephrin-B1+ and EphB2+ cells. Treatment of mixed cell populations with siRNA to GAPDH, non-
targeting control siRNA or mock transfection did not affect the number of EphB2+ colonies
formed. siRNA to GFP decreased the number of colonies that could be detected.
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Vi Characterization of siRNA-dependent inhibition of
EphB2+-ephrin-B1+ cell sorting.
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72hr post transfection, 50nM siRNA

(B) Efficiency of siRNA induced knockdown assessed by immunoblotting. Mixed populations of
EphB2+ and ephrin-B1+ cells were transfected with siRNAs to GAPDH, GFP, EphB2, ephrin-B1,
and a non-targeting siRNA or were mock-transfected; cell populations were lysed after 72 hours
and immunoblotted with antibodies to the indicated proteins.
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C MTT cell viability, 72hr post transfection
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Control or siRNAs affecting cell sorting does not alter cell viability or proliferation.

Co-cultured EphB2*-ephrin-B1* cells were transfected with either sSiGENOME siRNA or ON-
TARGETplusTM siRNA and grown for 72 hrs.

Cell viability was tested by MTT assay and normalized to mock transfected control cells. Neither control
siRNA or siRNA identified to perturb cell sorting affected cell proliferation or apoptosis.
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* Cellomics platform |
MOCK siGAPDH  siGFP  siEphB2 siephrin-B1

Automated analysis of EphB2-GFP cell-sorting by the cellomics platform. Hoechst staining of nuclei was used to
identify the focal plane after which nine images were acquired for GFP. A threshold of four standard deviations
above background was set for automated detection of GFP positive colonies (outlined in white), while GFP staining
below this threshold was excluded (outlined in orange).

Cellomics
object identification GFP/DAPI

White: included
Orange: excluded
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Functional analysis of EphBZ- and ephrln Bl regulated ceII sortlng through S|RNA screenmgl’
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They used a custom library of 2172 siRNA pools directed against 2 172 SIRNA
targets with selected signaling domains, including kinases,

phosphatases, and pTyr recognition modules to screen for proteins
involved in cell sorting
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i Functional anaIyS|s of EphB2- and ephrm Bl regulated cell sorting through 5|RNA screening l’
T AT RIS ST T Ny A

21725RNA

They used a custom library of 2172 siRNA pools directed against targets with
selected signaling domains, including kinases, phosphatases, and pTyr recognition l
modules to screen for proteins involved in cell sorting
589 affect colony formation
They analyzed the number of resulting EphB2+ GFP positive colonies by means of
automated microscopy and identified 589 siRNAs that significantly affected
colony formation (the mock transfection averaged 90 colonies * 15 within each
biological replicate; n = 4 biological replicates)
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i Functional anaIyS|s of EphB2- and ephrm Bl regulated ceII sorting through 5|RNA screening /’
T AT RIS, R T Ny A

21725RNA

They used a custom library of 2172 siRNA pools directed against
targets with selected signaling domains, including kinases, phosphatases, and l

pTyr recognition modules to screen for proteins involved in cell sorting _
589 affect colony formation

They analyzed the number of resulting EphB2+ GFP positive colonies by
means of automated microscopy and identified 589 siRNAs that significantly / \
affected colony formation (the mock transfection averaged (90 colonies+ 15 _ 237 (discarded) 352

within each biological replicate; n = 4 biological replicates)

All affected cultures were then visually inspected,
and 237 siRNAs that affect growth and adhesion
were discarded.
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i Functional anaIyS|s of EphB2- and ephrin-B1- regulated ceII sorting through 5|RNA screening IFI
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21725RNA

They used a custom library of 2172 siRNA pools directed against
targets with selected signaling domains, including kinases, phosphatases, l

and pTyr recognition modules to screen for proteins involved in cell sorting 589 ff | f
afrect colony ormation

They analyzed the number of resulting EphB2+ GFP positive colonies by
means of automated microscopy and identified 589 siRNAs that significantly / \
affected colony formation (the mock transfection averaged (90 colonies + -237 (discarded) 352 reanalyzed with 4

15 within each biological replicate; n = 4 biological replicates) individual SiRNA (OTP)

All affected cultures were then visually inspected, and 237 siRNAs that l

affect growth and adhesion were discarded. 200 ot aft

Off-target effects are inherent to siRNA technology so they reanalyzed the target t a_t attect

remaining 352 targets with 4 individual siRNAs [ON-TARGETplus (OTP)] EphB2- and ephrm',Bl_
. . N dependent cell sorting

reagents that were distinct from those used in the initial screen

and applied them to each target. Cocultures were also visually confirmed.

They obtained 200 targets.
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Functional analysis of EphB2- and ephrin-B1- regulated ceII sorting through 5|RNA screening /FI
2 N A

B Y LoeaSRE PV 7 JEaRE P

21725RNA

They used a custom library of 2172 siRNA pools directed against
targets with selected signaling domains, including kinases, phosphatases, l

and pTyr recognition modules to screen for proteins involved in cell sorting 589 ff | f
afrect colony ormation

They analyzed the number of resulting EphB2+ GFP positive colonies by
means of automated microscopy and identified 589 siRNAs that / \

significantly affected colony formation (the mock transfection averaged (90 . 237 (discarded) 352 reanalyzed with 4

colonies + 15 within each biological replicate; n = 4 biological replicates) individual SiRNA (OTP)

All affected cultures were then visually inspected,
and 237 siRNAs that affect growth and adhesion l
were discarded.

Off-target effects are inherent to siRNA technology so they reanalyzed 200 target that affect
the remaining 352 targets with 4 individual siRNAs [ON-TARGETplus EphB2- and ephrin-B1-
(OTP)] reagents that were distinct from those used in the initial screen dependent cell sorting
and applied them to e;?ch target. . 37 modulated by /
Cocultures were also visually confirmed. .

tyr-phosphorylation

in EphB2+ cells
They compared the 200 targets identified in the siRNA

screening with the proteins containing pTyr sites
modulated by the mixing of EphB2+ and ephrin-B1+ cells

18 were modulated in

both cell types (EphB2+
26 modulated by cells and ephrin-B1+
cells) by phosphorylation

tyr-phosphorylation
yrPRoSpary on identical tyr sites

in ephrin-B1+ cells
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ephrin-B1* and EphB2* cell
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SH2 STAT3 SHB SHB PTPN11 PTPRA
(Y708) (Y354) (Y200) (Y62) (veoo) PTPc
RHOGAP [\ NN N SAM
. SHE  SHB  1NppL1 INPPL1
(Y1105) (Y332) (Y422)
(¥1135) (Y888) ('::l:u:zlI cDC2
T14,Y15) (¥15)
SH3 IS‘ - E
PIK3R2 D\
EPHB2 EPHBZ EPHB2 EPHB2
(¥454) YES1 FER (Y584) (Y584,T590) (Y596,Y602) (Ye02) MAPK14 MAPK14
ngs P:Tr:gs E E' (Y428}  (Y402) (T180,Y182) (Y182)
(Y3sg)  (¥719) CTIN ABH
DLG3 (Y409) (v213) E EPHBE2 EPHE2 EPHA4 EPHAT7 EPHE3 MAPK1 MAPK12
PARD3 PARD3 /0% NCK1  agy  FER (S776,Y780) (Y780) (Y602) (Y791) (Y614) ar
(Y105) 14 (Y187)  (v185)
(Y1080) (Y1127) CTTN CTIN (v412)  (Y714)
Y154) (Y384)
(¥154) IS' - I! IGFIR HIPK1  DYRK4
ERBEZIP ERBB2IP Y1161, ¥1165 Y352) (Y2
(Y1104) (Y1164) TYK2 PTK2 PTK2 ( ' ) (v352)  (v264)
EPS8 576) (Y577 Y Kinase
PDZ (va87) (v252) b T N
CDK5
ANN ENNEN e e D
PKP3 PKP4 APC  poki RS2 IRS2 RS2 (v428) B41 (ve23) (var1) S/T Kinase
(Y176) (v478) (Y2645)  (y440) (Y598) (Y675) (Y742) PTB
N N N N N
CTNND1  CTNND1 RIPK2 ANKRD26 ANXA2P3 ANXA2P3 BAIAP2Z CSorf78 CDV3  CDV3
(Y228) (v228,5230) ﬁ:gé PLEKHAS FIEE;(B:?S (Y381} (v296)  (Y28) (Y34)  (Y337) (Y147)  (Y190)  (Y244)
(Y134) STY
ARM repeat |S|
PH Kinase DDX3X DNAJA1 DSC2 EEF1A2 EFNB1 ENO1  FTHL13
(v104)  (Y381) (Vv823)  (Y141) (Y317)  (Y44)  (Y236)
Bidirectional signaling EI IS' EI E .
. "\ GPRC5C GPRCS5A MPZL1 MYO5A PAG1 PAG1 PXMN
S R 0 (Y432)  (Y320) (Y263)  (Y65)  (Y359) (Y227) (Y118)
% \:\ ephrinaB1* Fold regulation over background E E E E E E E
6| Ephe2 . I REM3 RPLP0 RPS10 RPS27 SCARF2 SLC6AB SLC1AS
E IR -3.30 log, ratio 2.84 (Y155)  (v24)  (Y12)  (v31)  (Y628)  (V11)  (Y524)
o N N N N N N
SLITRK5 TBCB  TRIPE VIM WASL  ZNF598
Genesymbol (vod5)  (¥98)  (v123) (Y53}  (Y256)  (¥304)

(Phosphorylation site)

Other signaling domains




100 phosphorylatlon 5|tes modulated by the mixing of
ephrin-B1* and EphB2* cells

et L A T T TR O

D Discarded due to effects EphB2
on growth and adhesion
] E 91 Proteins .
: ns
/ OTP validated hits E (U 129 pY E_IlEE 37 pY sites
,-"':I (D o |
"III No effect I 5 Amteins 18 Protei ;I
_ - roteins
| in validation screen i E 69pY sites 31 pY sites 155 Proteins
| =
\ / =
/ .
no effect (D) 36 proteins S roteins (1)
\_E__ 1583 / 51 pY sites 15 pY sites
2172 siRNA screened Validated siRNA

ephrn-B1* targets in cell sorting
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Proteins |dent|f|ed through 5|RNA screening as functionally important

for cell sorting tend to be asymmetrically phosphorylated

#siRNA Genesymbol pY site Cellular function Modulation
‘B EFNB1 Y317 ephrin ligand h|
@® RS2 Y598/Y675/Y742 adaptor NAN
S PTK2 Y576/Y577 focal adhesion kinase NN
P PXN Y118 adhesion molecule N
P WASL Y256 actin dynamics N
@ APC Y2645 tumor suppressor/polarity N
P INPPLA1 Y886/Y1135 lipid phosphatase NN
P PAG1 Y277/Y359 Src regulation NN
P STAT3 Y708 transcription factor N
b ABL1 Y412 non-receptor tyrosine kinase N
@ DLG3 Y705 polarity N
@ EPHB2 Y584/Y602/Y780 Eph receptor tyrosine kinase NNE
“ PARD3 Y388/Y719/Y1080/Y1127 polarity NNEN
P PKP4 Y478 cell-cell adhesion
- PTPN11 Y62 protein phosphatase N
@ SHB Y200/Y332/Y354/Y422  adaptor molecule NN
@  SHC1 Y428 adaptor molecule N Bidirectional signaling
o YES1 Y426 non-receptor tyrosine kinase N S
§ \\\‘;aphrln-m*'
o | epnez" Y.
The modulation of pTyr sites residing in proteins important for cell sorting that were identified ; o
in both EphB2+ and ephrin-B1+ cells was compared. The number of OTP duplexes Fold reguiation over backaround

recapitulating a loss of cell sorting is shown to the left in red. aa o5, B
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Protelns |dent|f|ed as functlonally |mportant for cell sorting by siRNA Z '
screening tend to be asymmetrically phosphorylated ‘

20

pY Frequency (counts)

ephrin-B17

We
pY +
Modulation Down EphB2 A

The modulation of pTyr sites residing in proteins important for cell sorting that were identified in both EphB2+ and
ephrin-B1+ cells was compared.

The specific modulation of each pTyr site is depicted for either EphB2+ or ephrin-B1+ cells, where the height of the
bars indicates the number of pTyr sites.

Modulation of pTyr sites of these proteins is significantly different between EphB2+ and ephrin-B1+ cells.




2 Computatlonal data mtegratlon and network modellng
: DA A G

All observed phosphorylatlon sites were processed by the NetPhorest algorlthm to predict klnase-

substrate relationships and SH2 and PTB domain interactions.
Predictions were filtered on the basis of the probability score from Netphorest (blue path).

qBidS

Intensity
=
3

2

XXKXXy XKXXX
Modulation of phosphorylation

!

Co-modulation

Prediction supported
by co-modulation
(Kinase)

"\-‘Y

Prediction discarded due to
lack of co-modulation

(Gnase)
o KN e

Co=modulated kinases and phosphorylation sites

Tyrosine phosphorylation sites and the acti
loop phosphorylation of their predicted kinases are

required to be comodulated (red path).

MS

Intensity
J
N

XXX Ky XK

Identified phosphorylation proteins/sites

Screening

-

colP-MS  siRNA

Seed contextual data

b

-E NetPhorest

Kinase, SH2 and PTB classified
phosphorylation sites

Filtering
Probability
£
r/ ll
Co-' N/ Context
mod ulatn on

Signaling network models

% STRING
HEK293=specific

EphB2-ephrin-B1 probabilistic
contextual network

Proteins identified through qBidS or siRNA
screening or by coprecipitation were used as input
to the STRING resource to generate a systems-
specific protein-protein interaction network,
permitting contextual filtering (orange path)
similar to the NetworKIN algorithm.




Cell-specific signaling network models in EphB2- and ephrin-B1- expressing cells

Cell-specific information flow in EphB2+ and ephrin-
B1+ cells is shown in the form of modular protein
networks with kinases (KIN), pTyr sites, and
phospho-binding modules (SH2 and PTB) organized
in layers. The color of the pTyr sites represents their
cell-specific modulation, according to the indicated
color code, whereas the color of each kinase and
phospho-binding node represents whether through
SiRNA it was identified as a cell-sorting target (red)
or not (blue). The arrows represent the strength of
the information flow within the network and the
intensity is proportional to the modulation of the
pTyr site involved in the specific edge. Arrows color-
coded red represent an interaction supported by the
contextual protein association network. Different
kinases between the EphB2+ and ephrin-B1+ cells
appear to be responsible for the change in
information flow, and it appears that SH2- and PTB-
binding proteins are used to a larger degree in
EphB2+ cells than in ephrin-B1+ cells.
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Phosphotyrosine signaling in EphB2+ cells mixed with ephrin-B1+ cells is
compared to the pTyr dynamics in EphB2+ cells mixed with ephrin-B1AIC+
cells, using qBidS.

Contact-initiated pTyr signaling is compared by mixing of EphB2+ with
ephrin-B1+ or ephrin-B1AIC+ cells. Specific modulation of individual pTyr
peptides from EphB2+ cells is shown by boxes, with the color-coded triangles
representing their modulation in EphB2+ cells mixed with ephrin-B1+ (lower

triangle) or ephrin-B1 AIC+ cells (upper triangle).
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pTyr signaling in EphB2+ cells mixed with ephrin-B1+ cells is compared by means of
gBidS with the pTyr dynamics in EphB2+ cells mixed with ephrin-B1AIC+ cells.

— ephrin-B1 initiated signaling in EphB2+ cells utilizes different network paths in EphB2+
cells, depending on the presence or absence of the intracellular region of ephrin-B1.



These data suggest that the intracellular region of ephrin-B1
affects signal processing not only within ephrin-B1* cells but
ALSO in neighboring cells that express EphB2, revealing a

non—cell-autonomous mode of regulation in EphR-ephrin
signaling.

The same applies to the C-terminal valine of ephrin-B1
required for PDZ domain—binding of ephrin-B1, which also
influenced signaling in EphB2* cells
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Slgnalmg response to squbIe ephrin Ilgand is dlfferent

from cell-contact initiated signaling

* they compared the responses of EphB2* cells to stimulation either with ephrin-
B1-Fc or by mixing with ephrin-B1+ cells.
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* they compared the responses of EphB2* cells to stimulation either with ephrin-
B1-Fc or by mixing with ephrin-B1+ cells.

* The two types of stimulation resulted in significantly different pTyr modulation of
identical sites.

* Soluble ephrin-B1 ligand led to increased phosphorylation in EphB2* cells when

compared to the same pTyr sites in EphB2* cells induced by mixing with ephrin-
B1* cells.
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Signhaling response to soluble ephrin Ilgand is different

from ceII contact |n|t|ated S|gnallng

* they compared the responses of EphB2* cells to stimulation either with ephrin-
B1-Fc or by mixing with ephrin-B1+ cells.

* The two types of stimulation resulted in significantly different pTyr modulation of
identical sites.

* Soluble ephrin-B1 ligand led to increased phosphorylation in EphB2* cells when

compared to the same pTyr sites in EphB2* cells induced by mixing with ephrin-
B1* cells.

 However, whereas increased phosphorylation of PXN (Y118) and PTK2 (Y576,
Y577) was observed in EphB2* cells during contact-initiated signaling, decreased
phosphorylation was observed when soluble ephrin-B1 was used for stimulation.

-> This suggests that the observed differences were not only due to a
general increased activity of EphB2 when artificial soluble ligand was used.
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#* information processing between EphB2* and ephrin-B1* cells is
asymmetric

# there are both structural and dynamic differences in the networks
mediating the molecular information flow induced by bidirectional
signaling, as compared with unidirectional signaling induced either by
C-terminally truncated cell surface ligands, or soluble proteins

#* the system-level approaches described here are of general utility in
studying the effects of cell-cell interactions and network utilization in
both normal and pathologic processes.
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