Supplemental Materials

Decoding Functional High-Density Lipoprotein
Particle Surfaceome Interactions

Kathrin Frey 121, Sandra Goetze 1.34*t, Lucia Rohrer 2, Arnold von Eckardstein 2

and Bernd Wollscheid 13*

lInstitute of Translational Medicine, Department of Health Sciences and Technology, ETH Zurich,
8093 Zurich, Switzerland

ZInstitute for Clinical Chemistry, University Hospital Zurich, 8091 Zurich, Switzerland

3 Swiss Institute of Bioinformatics (SIB), 1015 Lausanne, Switzerland

4ETH PHRT Swiss Multi-Omics Center (SMOC), 8093 Zurich, Switzerland

* Correspondence: sandra.goetze@hest.ethz.ch (S.G.); bernd.wollscheid@hest.ethz.ch (B.W.);
Tel: +41-44-633-3001 (S.G.)

T These authors contributed equally to this work.



Supplementary Tables:

Table S1. List of identified peptides in auto-CSC experiments with EA.hy926 cells, HAECs, HEPG2
cells, THP1 cells, activated THP1 cells, and foam cells. Identifications are filtered for FDR < 0.01 and
NxS/T motifs.

Table S2. Matrix of all identified proteins in auto-CSC experiments with EA.hy926 cells, HAECs,
HEPG2 cells, THP1 cells, activated THP1 cells, and foam cells.

Table S3. List of ranked and scaled protein abundances and the peptide counts (used for
quantification) captured in auto-CSC experiments with EA.hy926 cells, HAECs, HEPG2 cells, THP1
cells, activated THP1 cells, and foam cells.

Table S4. Safequant output of the auto-CSC experiments quantitatively comparing VEGF-A treated
vs untreated HAEC surfaceomes.

Table S5. Statistics from the Gene Ontology analysis of genes regulated by VEGF-A in HAECs.
Table S6. Gene Ontology protein annotation of the analysis of VEGF-A-sensitive proteins on HAECs.

Table S7. Protein content of rHDL as identified by COMET. Peptide and protein identifications were
filtered with an FDR of 1%. Common contaminants and keratins were removed from the protein
list.

Table S8. Safequant output of the HATRIC-LRC experiment with APOA1, lipidated APOA1, and HDL
as ligands on EA.hy926 cells.



Supplementary Figures:

EA.hy926

HAEC

R FRTY ' CYBRioredt#-

o 2080

Mic Dete
!
%

114 ) s
] FAT2 SG3 3 ad
cont C: ] 3
“to&ﬁc LT ADCY6
w00
CCR2
Cligayly

R U
P oror NPzio oA
e, o A F2RL3 oot wn
AL st 1 RVFIN iz SsR2 susoz e STOM POR2
TiEY COXCR2 THSOTA
RET 0 s i ™CT
. sur
g LPaR4 oy CRMI VA e — e PO
& ?_ - . soasT TNFSFS
PTGERZ vouy TS P R awm
Te aPRY
oR2 C5ART

neses RUTCRRERRY e MCAM Lot

MeDte CNTN4  B3ONT2

(G0 piczo2 (wane HIDET GOPDS CO244
DAGT EMCN

Fol2 IFI30  LARI
o
1

Evea  pispt  FRAST

cot01 icons VGl CsPGs  Ctfof2é
Othe:

s | OE™

CR
c0s3
CD4 LACTBLI CDCP1  APP  CPE  CNNM3 AREG CD48

BITTEYh e e
= 3 B ases
T8%e

= it 0

e IGSF3

g NS

S Syspy
EDle CNTN4  B3GNTZ

Ruiso [RTSIRNINY HIOE! )
[EVER M6PR - GoLm1
froe
can
IGLONs  EMC1 CSPGS  Cttot2é

b o - s ORY  gyon Opipy FRAST

2o M Coa ot WP CPE AREG  CD48



HEPG2

THP1

SIRPA
Taneumw
et O o S

i@arin

p ! 5 ITGA9 ‘ y
"v ITGAX poowts  FAT2 DSC!
TOAL rone GRMB P, m
A
A e Othef
Poez 2 [
T6E b
Bich,
PLXNAT h“
PTGR

PLoe
Po0g1

) i
soucr

[+ - cotes CRM1

ANKH - custty

e

SUN2

RNFU49  PIEZO2
PODXL
EMCN

¥ i count pe
gt or FoL2 IFI30 wm

Clasg |

azcn o s
CLECSA L APLPY

)

CSPGS
s CR1 EV,M DISP1 IGLONS

CD4  LCTRLI COCPY s cosg %

Selesig FAS  mewr e ITGAT | ITGBY e — THED ooz Recs TR

EFNB2

- i a?ms
%@ o
&

fe
conts
o

b rotoaadhefAY! e

Glutamate h ATGIA

o
ﬁ ACE2
FRY ppp1o

P

CO24  nsee

g PLAR1 g & 2 — ; CONTNg  BIONT2
MSNSC ‘
.

RNFieg  piezoy TVNPRTE)
NEGFY

oscar MEPR  coi R
oispr st JEC ¢

PSR cocet e cPe owas AREG CDag O

ASGR2
CLECIA

Class E™

ASGR1

e



E PIPRG 00 PIPRE oo , FAS e oAt a8t oo E:‘:“‘B w namox I S‘RPB' TED / Naccz FIRTE waaa v ‘cmw~mw et
PP ' o dﬁ”fﬂ EFNB2 smm s; . i ‘ N seNs@“
MRKTVP = e’ Hioke g Gd fUWCt( VASN o
oo o a X ﬂ
PTPRC prom o A9 wes . Dit .

HHLA2

we soows FAT2 | DSG3
o
Md&”

Protegadheffiy!  os2

oscz
Glutamate AT s e ATGA aocyt
2 .\ )
- 0 8 ( 4 @ ACE2
Ao (ol
o AM3 W ERY  opprg
T s cP
46
- PTGR HFE
s
U . SSR2 THSOTA|
(0] oz
)
®©
=
© MEAPY arm
[&]
N VNN $PPL2B  NCRALG! casor
Teep TESF® TMCS ToreRs PLVAP  MCAM I
con
e TiEte: v, ESAM,
™ZD3 SusD1 cD274
™= » VeDys  CNTM
GPNMB. s
RNF149  PIEZO2 coou
pooz PODXL
- g EFNAY
™)
Ctot
IV 11 (cioNs EMCT  CSPG5
o4 ot cocet  app - cpe oww [EUEKGRER %
F ”‘
es NG
£
[0
o
®© o,
o DS ReuLs
L p—

e EFNAT

Citors

Figure S1. Voronoi treemaps of the quantitative surfaceome of different cell lines: (A) EA.hy926 cells,
(B) HAECs, (C) HEPG2 cells, (D) THP1 cells, (E) activated THP1 cells, and (F) foam cells. The
background proteome comprises all identified proteins across the different cell types. Color scale
corresponds to the cell type-specific ranked and scaled abundance levels of the proteins.
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Figure S2. Venn diagram of overlap of identified proteins in the auto-CSC experiments with THP1
cells, activated THP1 cells, and foam cells.
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Figure S3. Microscopy images of the lipid content within THP1 cells, activated THP1 cells, and foam
cells. Lipids were stained with Nile red.



AVR2A CD4 CD14 ITAM

0.75 1
0.50 1
0.25 1
0.00 -

KIT MERTK MRC2 ABCA1
o
£ 0.754
K~
c
® 0.50 1
®
< 0.25-
3]
(7]
0.00 A ! ! !
- ~— %
SCRB1 CD36 MSRE % % 5]
F g
g o
0.75 - g U
=
©
0.50 A ©
0.25 A
OOO- T T T T T T T T T § %
— i P @]
5 & 3 & & 8 & & 3 . K
I T ©O I T ©O T T O )
F = E F = E F F E = 10
s £ 2 £ s 9 8
S S g
© © ©
© © (]

Figure S4. Bar charts of selected proteins and their scaled ranked abundances determined with auto-
CSC on THP1 cells, activated THP1 cells, and foam cells. Included are proteins previously shown to
have altered surface abundance upon THP1 differentiation [1]: AVR2A, CD4, CD14, ITAM, KIT,

MERTK, and MRC2. Data for the APOA1/HDL receptors ABCA1 and SCRB1 as well as the oxLDL
receptors CD36 and MSRE [2] are also shown.



A MERTK SCRB1 B MERTK SCRB1
g0 ] BT
o5 . BE ] T
%8 1.0 %8 1.0
) ©o_0n
o<z N Z
LIJZ 2
WE o 2T e 1
o oo
0§ | * 2N i T *kk
25 05 25 05
8 = = T e
&’é 9."8- T
*%*
0.0 0.0

NS MERTK NS SCRB1 NS MERTK NS SCRBf
SRNA SiRNA  siRNA siRNA ShRNA shRNA  shRNA shRNA

Figure S5. mRNA levels upon silencing of MERTK and SCRB1 in EA.hy926 and HAECs. Significance of
MERTK and SCRB1 silencing using shRNA in EA.hy926 cells and siRNA in HAECs compared to control
cells treated with non-silencing (NS) vector or control, respectively, was assessed with Student’s t-
test (*p < 0.05, *p <0.01, *** p < 0.001).
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Figure S6. Western blot analysis of total protein abundance levels upon silencing of (A) SCRB1 and
(B) MERTK in EA.hy926 cells and HAEC with shRNA or siRNA, respectively (KD), and upon treatment
with non-silencing controls (NS).
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Figure S7. Effect of HDL treatment on phosphorylation of MERTK in EA.hy926 cells and HAECs as
shown by Western blot. H,0, treatment served as positive control [3]. Tubulin was used as loading
control.



References:

1. Kalxdorf, M.; Gade, S.; Christian Eberl, H.; Bantscheff, M. Monitoring Cell-surfaceN-
Glycoproteome Dynamics by Quantitative Proteomics Reveals Mechanistic Insights into
Macrophage Differentiation. Molecular & Cellular Proteomics 2017, 16, 770-785.

2. Das, R; Ganapathy, S.; Mahabeleshwar, G.H.; Drumm, C.; Febbraio, M.; Jain, M.K.; Plow, E.F.
Macrophage Gene Expression and Foam Cell Formation Are Regulated by Plasminogen.
Circulation 2013, 127,1209-1218, el-el6.

3. Anwar, A;; Keating, A.K;; Joung, D.; Sather, S.; Kim, G.K.; Sawczyn, K.K.; Branddo, L.; Henson,
P.M.; Graham, D.K. Mer Tyrosine Kinase (MerTK) Promotes Macrophage Survival Following
Exposure to Oxidative Stress. J. Leukoc. Biol. 2009, 86, 73-79.



