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Supplemental Tables 

Table S1: Cell surface proteome mapping by on-bead digestion and elution with trypsin, related to 
Figures 1,2 and 3. 

Table S2: Cell surface proteome mapping by on-bead digestion and elution with PNGase F, related to 
Figure 1. 

Table S3: Plasma membrane proteome remodeling during monocyte to macrophage differentiation, 
related to Figures 4 and 5 

Table S4: Influence of kinase inhibitors on monocyte to macrophage differentiation process, related to 
Figure 6 

Table S5: Kinobeads kinase inhibitor profiles, related to Results 

 

Supplemental Figure Legends 

Figure S1: Reproducibility of cell surface proteome mapping and comparison of trypsin-protocol vs. 
PNGase F-protocol vs. whole-Proteome analyses, related to Figure 1. 

A. Representative comparison of estimated abundances of identified plasma membrane proteins in two 
biological replicates of the plasma membrane proteome mapping on YT cells. Abundance estimation is based on 
the log10 average MS-Signal of the three most intense tryptic peptides. Coefficient of correlation R²:0.87. B. 
Average overlap of identified proteins in two biological replicates of plasma membrane proteome mappings of 
cell lines and primary cell types (n=18, standard deviation in percentage). C. Comparison of Trypsin- and 
PNGase F protocol on plasma membrane protein and number of unique peptide identification. D. Number of 
identified plasma membrane annotated proteins in cell surface proteome enrichment and published whole 
proteome analysis samples. E. As in D but for plasma membrane annotated protein with annotated 
transmembrane domains. F. Comparison of cell surface proteome enrichment and published whole proteome 
analysis on number of unique peptide identifications of plasma membrane proteins with annotated 
transmembrane domains. G. Density plots of abundance estimations before and after normalization of trypsin 
samples. H. As in G but showing PNGase F data. I. Principal component analysis based on identified cell surface 
proteins and their abundances in additional cell surface proteome mappings for 4 cell lines with 4 replicates. J. 
Cumulative increase in numbers of identified cell surface proteins per number of replicates. K. Number and 
abundance of all identified proteins colored according to number of annotated glycosylations. L. Abundance of 
identified cell surface proteins colored according to number of annotated glycosylations. Small pie chart showing 
relative fraction of non-glycosylated cell surface proteins with or without annotated transmembrane domains.  

Figure S2: The cell surface proteomes of primary cell types are strikingly different from immortalized 
cells and reflect lower metabolism and higher functional specialization, related to Figure 3.  

A. Fractional abundance of plasma membrane proteome subgroups on the cell surface of cell lines and primary 
cell types. Fractional abundances represent the summed abundance estimations for each subgroup relative to the 
summed abundance estimations of all identified plasma membrane proteins. Prominent plasma membrane 
proteome subgroups are ATP-binding cassette transporters (ABC = magenta), cluster of differentiation proteins 
(CD = blue), G-protein coupled receptors (GPCR = green), Integrins (ITG = yellow), solute carrier transporters 
(SLC = orange) and all other plasma membrane proteins in light grey. B. Same data set as in A. but illustrating 
identified numbers of proteins.  

Figure S3: Time resolved dynamics in the plasma membrane proteome reflect biological and cell type 
environment differences between monocytes and macrophages, related to Figures 4 and 5. 



A. Illustration of all identified significantly regulated plasma membrane proteins during differentiation from 
monocytic to macrophage-like cells. Standard deviations in Replicate 1 are represented as error bars. B. As in A 
but illustrating all identified significantly regulated plasma membrane kinases. C. Heat map of average log2 
relative abundances for significantly regulated plasma membrane proteins during differentation. Up-regulation is 
represented by red colors while down-regulation is represented by blue colors. A significantly regulated protein 
was specified to have a Benjamini-Hochberg corrected p-value < 0.01 and a log2 relative fold change >= 2 or <= 
-2 at least once in the time course. Protein clustering by row dendrogram (clustering: UPGMA, distance: 
euclidian, ordering: average value, normalization: Z-score). D. As in C but showing the subset of proteins early 
up-regulated during the differentiation time course. 

Figure S4: THP-1 differentiation in presence of dasatinib results in changed cellular morphology 
associated with modified cell surface markers and reduced phagocytotic activity, related to Figure 6. 

A. Differentiation of THP-1 cells over 48h with PMA in presence of 1µM kinase inhibitors sunitinib, dasatinib 

and imatinib in comparison to untreated control. B. Proteins with significantly altered abundance in THP-1 

cells differentiated in presence or absence of sunitinib. 

Figure S5: Targeted kinases by marketed kinase inhibitors, related to Results. 

Heatmap of targeted kinases by the kinase inhibitors imatinib, sunitinib and dasatinib evaluated by kinobeads 
assay with pIC50 ≥ 6. 

 

Supplemental Figures 

 



0 

4 

8 

a
v
e

ra
g

e
 #

  

u
n

iq
u

e
 p

e
p

ti
d

e
s

 

12 

#
 c

y
to

p
la

s
m

ic
 

p
ro

te
in

s
 

0 

200 

600 

800 

400 

T
H

P
-1

 m
o

n
o

. 

#
 p

la
s

m
a

 

m
e

m
b

ra
n

e
 

p
ro

te
in

s
 

0 
200 

600 
800 

1000 

400 

 

T
H

P
-1

 m
a
c
ro

.  

p
ri

m
a

ry
 B

-c
e

ll
s  

p
ri

m
a
ry

 T
-c

e
ll
s  

p
ri

m
a
ry

 N
K

-c
e

ll
s  

C
a
C

o
-2
  

A
5
4
9  

R
a
m

o
s  

P
C

-3
  

P
a
n

c  

Y
T  

10.2

 

5.7 

781

 

337

 

329

 

23 

0 2 4 6 8

0
2

4
6

8

A
b

u
n

d
a

n
c

e
 e

s
ti

m
a

ti
o

n
 

re
p

li
c

a
te

 2
 

Abundance estimation 

replicate 1 

A

Replicate 1
81.6 % ± 3.8 %

Replicate 2

Replicate 1
11.4 % ± 3.2 %

Replicate 2
7.0 % ± 1.9 %

B

0 150

# unique peptides

Color Key

Rep. 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 

P
ro

te
in

s

P T P T P T P T P T P T P T P T P T P T P T

Trypsin

PNGase F

C

D
 

#
 p

ro
te

in
s

 

Jurkat 

  

MCF7 

  

HeLa 

  

#
 p

ro
te

in
s

 w
it

h
 

tr
a
n

s
m

e
m

b
ra

n
e

 d
o

m
a

in
 

      

E

SE WP   SE WP   SE WP
Jurkat 

  

MCF7 

  

THP1 

  SE WP   SE WP   SE WP

Surface Enrichment

Whole Proteome

MolecularFunction

Enzyme

Others

Receptor

Transporter

Unknown

F

 

 

# unique peptides
0 150 300

Color Key

abundance estimation, log10

D
e
n

s
it

y
 

 

4 5 6 7 8 9

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

Normalization

4 5 6 7 8 9

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

abundance estimation, log10

4 5 6 7 8 9

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

4 5 6 7 8 9

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

Normalization

abundance estimation, log10 abundance estimation, log10

D
e

n
s

it
y

G

H

supplemental Fig. S1

1500

1000

500

0

Cell surface proteinsCell surface proteins

142714021378

915

818
771

203

144

163

239

146

146

403

542

141

220

152

185

272

135

156

399

553

159

214

135

135

222

140

152

403

571

161

600

400

200

0

Cell surface transmembrane proteinsCell surface transmembrane proteins

567
549

489

456454

424

181

126

42

88

52

119

110

53

86

56

200

137

61

110

59

110

117

70

97

60

197

126

58

114

54

116

117

72

94

57

0 

4 

8 

a
v
e

ra
g

e
 #

  

u
n

iq
u

e
 p

e
p

ti
d

e
s

 

12 
12.8

 

12.6

 

P
ro

te
in

s
 

cell surface proteins
Transmembrane

Jurkat 

  

MCF7 

  

HeLa

 SE WP   SE WP   SE WP

 

Component 1 (42%) 

HeLa 
  

C
o

m
p

o
n

e
n

t 
2

 (
1

8
%

)
 

-150 -100 -50  0  50 100 

-1
0
0 

-5
0 

0 
 5

0 
1
0
0   

THP-1 

  Jurkat
  

HEK293 

 

   

    

I J 

0

200

400

600

800

 
H

e
L

a

H
E

K
2
9
3  

J
u

rk
a
t

T
H

P
1#
 p

ro
te

in
s

 c
u

m
u

l.
 i

n
c

re
a
s
e

 

1 2 3 4

Replicates 

 

Protein abundance

#
 o

f 
id

e
n

ti
fi

e
d

 p
ro

te
in

s
 

C
y
to

p
la

s
m

In
tr

a
c
e
l.
 m

e
m

.
N

u
c
le

u
s

N
u
c
. 
m

e
m

.

P
la

s
m

a
 m

e
m

.
S

e
c
re

te
d

U
n
d
e
f.
 m

e
m

.
U

n
k
n
o
w

n

2400

2000

1600

1200

800

400

0

2
4
3
1

1
5
8
9

1
4
8
4

1
1
6
4

4
4

2

3
8

7

3
3

9

2
5

6

1
4

1
7

1
3

1
2

2
7
7

1
1

5
5

3
2

4

1
1

9
5

1
2
3
6

3
5

2

3
8

4

28.2%

71.8%

 

    0 glycosylations 

 

 1 glycosylations 

Annotation 

 
   0 TM-domains 
  1 TM-domains 

88.8%

11.2%

6.8%

4.4%

K L



0 20 40 60 80 100 120 140 160 180 200 220

A549

HeLa

HepG2

HEK293

Panc

PC3

MCF7

U87MG

CaCo2

Saos2

Ramos

K562

YT

Jurkat

THP1 mono.

THP1 macro.

THP1 osteo.

THP1 PMA+Dasa.

primary B

primary T

primary NK

8 19 31 10 60

7 22 35 14 77

10 19 9 8 77

17 30 12 72

8 22 29 12 71

7 21 54 15 78

8 18 43 10 77

8 22 35 13 71

11 16 30 15 89

19 18 14 54

33 19 8 64

7 21 23 8 57

27 17 7 58

43 33 13 69

34 40 15 72

11 39 36 18 70

33 26 15 63

26 20 15 54

7 58 48 16 54

60 65 17 61

7 59 56 17 60

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55%

A549

HeLa

HepG2

HEK293

Panc

PC3

MCF7

U87MG

CaCo2

Saos2

Ramos

K562

YT

Jurkat

THP1 mono.

THP1 macro.

THP1 osteo.

THP1 PMA+Dasa.

primary B

primary T

primary NK

13% 10% 17%

16% 7% 12%

3% 3% 10%

7% 3% 15%

12% 9% 10%

13% 3% 19% 10%

11% 6% 14%

15% 14% 8%

6% 33%

16% 7% 7%

23% 4% 24%

8% 4% 23%

13% 15%

19% 5% 14%

10% 8% 12%

14% 17% 7%

15% 7% 11%

11% 3% 9% 9%

15% 20% 4%

25% 16% 3%

17% 20% 4%

A B 
C

e
ll
s

 

C
e
ll
s

 

relative abundance # proteins 

796

 

806

 

1147

 

859

 

802

 

934

871

922

446

565

717

781

1064

701

843

883

792

979

 

55%

 

63%

 

83%

 

74%

 

68%

 

55%

67%

63%

57%

70%

47%

64%
 

69%
 

59%

69%

61%

65%

67%

59%

55%

57%

589

528

695

Group
ABC

CD

GPCR 
 

 

ITG

SLC

supplemental Fig. S2



       

4h 8h 24h 48h 72h

re
la

ti
v
e

 a
b

u
n

d
a

n
c

e
, 
lo

g
2
  

PMA incubation time

PMA incubation time PMA incubation time

A

C D

supplemental Fig. S3

4h 8h 24h 48h 72h
CXCR4

CD4

MCOLN2

KIT

PTPRF

SLC7A2

SEMA4A

SLC6A9

EPHA7

P2RY8

SLC22A16

SEMA4D

SLC39A14

KCNA3

IL13RA1

MRC2

ROBO1

MCOLN3

SLC19A1

PTGFRN

AGT

NCAM2

VLDLR

RGMA

SLC38A5

GAS6

IL6R

PODXL2

SELPLG

FLRT1

EPHB1

RET

SLC43A1

FADS2

PRTN3

PTGIR

CEACAM4

SLAMF1

FLT3

SIGLEC6

SLC44A1

ACCN2

NCR3LG1

VAMP8

CD302

THSD7A

CD244

CSF2RA

FCGR2C

TRHDE

CNTN4

ATP8B4

CLEC12A

CD38

SLC2A9

P2RY2

SLC2A5

GPR124

CPM

P2RX1

C20ORF103

COL23A1

ANTXR1

ITM2B

FOLH1

TIMP3

MMP2

TGFBI

IGFBP2

SERPINA5

CD14

GLIPR1

ANPEP

LRP1

L1CAM

TEK

HM13

CNR1

ANTXR2

LRRC8C

PC

ITGA11

ABP1

SLC23A2

FAP

TLR6

MFI2

ADAM9

SLC27A4

LRRC8A

SIGLEC9

ITGAX

ITGAV

ITGB5

SLCO4A1

LPL

SEMA6A

LRP4

SCUBE1

SLC44A2

ITGA1

NGFR

DPEP1

ALCAM

KAL1

FLRT2

TGFB1

VTN

EFNB2

HRH1

ACVR1

SDC2

PPFIBP1

ELFN1

RGMB

ICAM5

HEG1

ATP9A

EMILIN2

ARRB2

SPP1

ENG

TNS3

DOCK10

AHNAK

HBEGF

ROR2

GPR77

FZD7

VASP

UNC5B

CALHM2

ITGB3

CD53

SLC12A6

CYBB

IFI30

LPAR5

ABCB4

BMPR2

IFNGR1

NPR1

MMP14

RASA1

ADAMTS4

SLC4A7

CD55

SLC20A1

COL4A2

PXN

FAM129B

ANXA1

VAV3

VIM

FLT1

TMEM2

CD300C

NRP2

MFGE8

ADAMTS15

PDGFD

ITGAM

SERPINE2

MMRN2

KIAA1199

SYT2

MSR1

MERTK

SLCO2B1

EMR2

GLDN

P2RY5

DAB2

ITGAE

FAIM3

GPR84

GPR68

NT5E

HAVCR2

NRP1

GDF15

TSPAN18

CMKLR1

CHRM3

THSD1

ADCY8

ICAM1

SLC37A2

C5AR1

ABCB1

CD22

CD9

PLAUR

MDGA1

IL4I1

GPC4

CD36

CD226

TIMP2

IGFBP3

ADAMTS1

CD109

CDH17

PRG4

IGFBP5

ACVR2A

SLAMF7

FHL1

PRELP

CTGF

COL10A1

FGA

TNFRSF21

FBN1

FN1

VWF

COL2A1

COL1A1

COL1A2

A2M

AHSG

CD83

CTHRC1

APOH

C1QTNF3

SPON1

EPHA3

PLVAP

PI16

PHLDA1

ACVR2A

SLAMF7

FHL1

PRELP

CTGF

COL10A1

FGA

TNFRSF21

FBN1

FN1

VWF

COL2A1

COL1A1

COL1A2

A2M

AHSG

CD83

CTHRC1

APOH

C1QTNF3

SPON1

EPHA3

PLVAP

       2

      relative

abundance,log

Max (6.51)

0,00

Min (-5.95)

Data

Experiment group 1

Experiment group 2

Experiment group 3

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

4

2

0

-2

-4

-6

4

2

0

-2

-4

-6

4

2

0

-2

-4

-6

ACVR1 ACVR2A BMPR2 EPHA3 EPHA7

EPHB1 FLT1 FLT3 KIT MERTK

NPR1 RET ROR2 TEK

PMA incubation time

re
la

ti
v
e

 a
b

u
n

d
a

n
c

e
, 
lo

g
2
  

B
0

h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

0
h

4
h

8
h

2
4

h

4
8

h

7
2

h

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

6

4

2

0

-2

-4

-6

A2M ABCB1 ABCB4 ABP1 ACCN2 ACVR1 ACVR2A ADAM9 ADAMTS1 ADAMTS15 ADAMTS4 ADCY8

AGT AHNAK AHSG ALCAM ANPEP ANTXR1 ANTXR2 ANXA1 APOH ARRB2 ATP8B4 ATP9A

BMPR2 C1QTNF3 C20ORF103 C5AR1 CALHM2 CD109 CD14 CD22 CD226 CD244 CD300C CD302

CD36 CD38 CD4 CD53 CD55 CD83 CD9 CDH17 CEACAM4 CHRM3 CLEC12A CMKLR1

CNR1 CNTN4 COL10A1 COL1A1 COL1A2 COL23A1 COL2A1 COL4A2 CPM CSF2RA CTGF CTHRC1

CXCR4 CYBB DAB2 DOCK10 DPEP1 EFNB2 ELFN1 EMILIN2 EMR2 ENG EPHA3 EPHA7

EPHB1 FADS2 FAIM3 FAM129B FAP FBN1 FCGR2C FGA FHL1 FLRT1 FLRT2 FLT1

FLT3 FN1 FOLH1 FZD7 GAS6 GDF15 GLDN GLIPR1 GPC4 GPR124 GPR68 GPR77

GPR84 HAVCR2 HBEGF HEG1 HM13 HRH1 ICAM1 ICAM5 IFI30 IFNGR1 IGFBP2 IGFBP3

IGFBP5 IL13RA1 IL4I1 IL6R ITGA1 ITGA11 ITGAE ITGAM ITGAV ITGAX ITGB3 ITGB5

ITM2B KAL1 KCNA3 KIAA1199 KIT L1CAM LPAR5 LPL LRP1 LRP4 LRRC8A LRRC8C

MCOLN2 MCOLN3 MDGA1 MERTK MFGE8 MFI2 MMP14 MMP2 MMRN2 MRC2 MSR1 NCAM2

NCR3LG1 NGFR NPR1 NRP1 NRP2 NT5E P2RX1 P2RY2 P2RY5 P2RY8 PC PDGFD

PHLDA1 PI16 PLAUR PLVAP PODXL2 PPFIBP1 PRELP PRG4 PRTN3 PTGFRN PTGIR PTPRF

PXN RASA1 RET RGMA RGMB ROBO1 ROR2 SCUBE1 SDC2 SELPLG SEMA4A SEMA4D

SEMA6A SERPINA5 SERPINE2 SIGLEC6 SIGLEC9 SLAMF1 SLAMF7 SLC12A6 SLC19A1 SLC20A1 SLC22A16 SLC23A2

SLC27A4 SLC2A5 SLC2A9 SLC37A2 SLC38A5 SLC39A14 SLC43A1 SLC44A1 SLC44A2 SLC4A7 SLC6A9 SLC7A2

SLCO2B1 SLCO4A1 SPON1 SPP1 SYT2 TEK TGFB1 TGFBI THSD1 THSD7A TIMP2 TIMP3

TLR6 TMEM2 TNFRSF21 TNS3 TRHDE TSPAN18 UNC5B VAMP8 VASP VAV3 VIM VLDLR

VTN VWF



Control Sunitinib Dasatinib Imatinib 

 PMA 

+ PMA 

48 h incubation 

-3 -2 -1 0 1 2 3 4 5

5

4

3

2

1

0

-1

-2

-3

d
a

s
a

ti
n

ib
+

P
M

A
 v

s
 P

M
A

 #
2

, 
lo

g
2

 

B

dasatinib+PMA vs PMA #1, log
2

not significant

significant

Color

A

supplemental Fig. S4

-



pIC  Imatinib pIC  Sunitinib pIC  Dasatinib

EPHB4

EPHB2

EPHA4

ABL2

EPHA3

EPHB1

BCR

ABL1

EPHA2

SRC

YES1

LCK

FYN

LYN

FGR

HCK

FRK

RIPK2

EPHB3

EPHB6

BTK

DDR1

CSK

TNK2

DDR2

SIK2

CSF1R

KIT

TESK2

TESK1

KIAA0999

PDGFRB

TEC

GAK

ZAK

MAP3K4

MAP4K5

MAP2K5

NLK

ACVR2A

LIMK2

MAPK7

ACVR1B

ILK

TGFBR1

MAP3K2

PKMYT1

MAP4K1

BMP2K

CDK7

CHEK2

CLK1

FLT4

JAK1

LOC100128443

MAST3

MASTL

MYLK3

NUAK1

PHKG2

RPS6KA4

STK17A

50 50 50

       50
      Color by pIC

8.89

6.00

< 6.00

supplemental Fig. S5


