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Supplementary Figure 1. Schematic structures of LPS. In the scheme, lipid A structures from
LPS of E. colit, S. minnesota? and R. sphaeroides?® specifying the number, length, and type of acyl
chains for each lipid A variant are presented. Adapted from Alexander et al*. Scheme created in
BioRender. Weindl, G. (2024) BioRender.com/b371145
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Supplementary Figure 2. HEK293 cells express adaptor proteins TRIF and TRAM. Western blot
analysis of the expression levels of TRIF and TRAM in control HEK293 cells (HEK293 Null2) and
HEK293 TLR4/MD-2/CD14 cells (HEK293 TLR4). Data are representative of three biologically
independent experiments. Uncropped versions of blots are provided in Supplementary Fig. 16.
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Supplementary Figure 3. Optical biosensor shows consistent GPCR signaling patterns in
HEK293 cells. a, b HEK293 TLR4/MD-2/CD14 reporter cells (a) or control HEK293 cells (Null2) (b)
stimulated with the indicated concentrations of acetylcholine (ACh) and epinephrine, iperoxo
(100 uM), and atropine (10 uM). ACh visualizes signaling along the Gqa/11 pathway whereas
epinephrine induces presumably the Gs pathway. Baseline-corrected DMR recordings are mean
+ SEM and representative of three biologically independent experiments. Source data are
provided as a Source Data file.
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Supplementary Figure 4. Actin and tubulin inhibitors do not affect cell viability. a-c HEK293
TLR4/MD-2/CD14 reporter cells were stimulated with the indicated concentrations (log M) of
the actin inhibitors cytochalasin B (a) and latrunculin A (b), as well as the tubulin inhibitor
nocodazole (c). Baseline-corrected DMR recordings are mean + SEM and representative of
three biologically independent experiments. d HEK293 TLR4/MD-2/CD14 cells were incubated
with the actin and tubulin inhibitors for 4 h. Cell viability was determined by MTT assay and
normalized to non-stimulated cells. DMSO (30%, v/v) served as control. Values presented are
mean = SEM (n = 4 biologically independent experiments). Source data are provided as a Source

Data file.
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Supplementary Figure 5. DMR responses induced by Pam3CSK4 and Pam,CSK4 in HEK293 cells.
a HEK293 TLR2/1 or 2/6 reporter cells stimulated with the indicated concentrations (ng/ml) of
the TLR2 agonists Pam,CSK4 and Pam3CSK4. b HEK293 TLR4/MD-2/CD14 reporter cells
stimulated with the TLR2 agonists Pam;CSK4 (100 ng/ml) and PamsCSK4 (100 ng/ml). c, d
HEK293 TLR2 1/6-KO cells stimulated with the TLR4 agonist LPS E.coli (10 ng/ml), TLR2/1 agonist
PamsCSKa (100 ng/ml), TLR2/6 agonist Pam,CSKa (100 ng/ml) (c), acetylcholine (100 uM) or
epinephrine (100 uM) (d). Baseline-corrected DMR recordings are mean + SEM and
representative of three biologically independent experiments. Source data are provided as a
Source Data file.
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Supplementary Figure 6. Optical biosensor assay in HaCaT cells. a HaCaT cells stimulated with
the indicated concentrations (ng/ml) of TLR2/6 agonist Pam,CSK4 or TLR2/1 agonist Pam3CSKa.
b HaCaT cells incubated with the TLR2 antagonists CU-CPT22 (50 uM) and C29 (50 uM). The
dashed line indicates the preincubation time (120 min) of the TLR2 antagonists. ¢ HaCaT cells
stimulated with the TLR4 agonist LPS E. coli (100 ng/ml), TLR2/1 agonist Pam3CSK4 (100 ng/ml)
or TLR2/6 agonist Pam,CSK4 (100 ng/ml) preincubated with the TLR4 inhibitor TAK-242 (50 uM).
d HaCaT cells stimulated with ACh (100 uM), epinephrine (100 uM) and forskolin (10 uM).
Baseline-corrected DMR recordings are mean + SEM and representative of three biologically
independent experiments. Source data are provided as a Source Data file.
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Supplementary Figure 7. THP-1 monocytes express no CD14. Western blot analysis of CD14
expression levels in THP-1 monocytes, PMA-differentiated THP-1 macrophages, THP-1
TLR4/MD-2/CD14 (THP-1 Dual) and THP-1 Dual KO-TLR4/MD-2/CD14 (THP-1 Dual TLR4-KO)
cells. Data are representative of three biologically independent experiments. Uncropped
version of blot is provided in Supplementary Fig. 16.
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Supplementary Figure 8. THP-1 TLR4-KO cells do not respond to LPS but TLR2 ligands. a
Western blot analysis of TLR4 expression in THP-1 WT and TLR4-KO cells. B-actin served as an
internal control. Data are representative of two biologically independent experiments.
Uncropped version of blot is provided in Supplementary Fig. 16. b THP-1 WT or TLR4-KO
macrophages were stimulated with LPS E. coli (1 ug/ml) or PamsCSKa4 (500 ng/ml) overnight. IL-8
release into the cell-free supernatants was determined by ELISA (n = 2 biological replicates). ¢, d
THP-1 TLR4-KO monocytes (c) or macrophages (d) were stimulated with PamsCSK4 (1000 ng/ml)
and Pam;CSK4 (1000 ng/ml). Baseline-corrected DMR recordings are mean + SEM and
representative of three biologically independent experiments. Source data are provided as a
Source Data file.



a b

£ 600 __ 600
=N
> 400 — LPS R. sphaeroides 5 400 — LPS R. sphaeroides
g Buffer 3 Buffer
2 200 g 200
[} @
'Y S — € o0
THP-1 Dual THP-1 Dual TLR4-KO
0 60 120 180 240 0 60 120 180 240
Time (min) Time (min)
c d
E 600 — Pam,CSK, £ 600 Pam,CSK,
? 400 — Pam;CSK, < 400 — Pam,CSK,
e Buffer 2 Buffer
% 200 g_ 200
2 o
« 01+ € 0¥
THP-1 Dual THP-1 Dual TLR4-KO
0 60 120 180 240 0 60 120 180 240
Time (min) Time (min)
e f
150 THP-1 Dual 0 THP-1 Dual
5 15
- 05407 02988
< T 9 e
z 100 ooos2 00095 00294 ;100
8 2
c§ 50 S 50 0.0002 0.0037 0.0049
X <0.0001 <0.0001 &
Z olem
& be,% w +>
& & @w @
0(} & %é@ T ?
Q/‘ (\e’ ,
Q% 6'\6\ ‘.OQ‘
v . R
"96 N
N
THP-1 Dual TLR4-KO 0.0119 THP-1 Dual TLR4-KO
~ 2000 0.0081 2000
& = 00076
> 1500 £ 1500 .
: z
® 1000 £ 1000
Q @
% 500 06873 02691 03367 08622 0.1428 & 5009 06774 07489 0.1669 0.5734 0.4630
olEm e e e e e | 1 ol oo e e e
Q\@ NS N @ ,\666 o oj-“ Q\@ h h '90 6°6 6""’ 6‘“
(e . o°© f» '5 < '» '5
o S (,Q&@ Q'b‘(\ Qfo‘(\ N %o\’b & be@ &
Q@Q/ \‘\(\6 6@' %Q/ . \(\(\ %Q“
N & Q N A\
& oo
N N

Supplementary Figure 9. THP-1 Dual TLR4-KO cells do not respond to LPS but TLR2 ligands. a-d
THP-1 TLR4/MD-2/CD14 (THP-1 Dual) (a, ¢) or THP-1 Dual KO-TLR4/MD-2/CD14 (THP-1 Dual
TLR4-KO) (b, d) cells were stimulated with LPS R. sphaeroides (1000 ng/ml) (a, b), Pam3CSK4
(1000 ng/ml) or Pam,CSK4 (1000 ng/ml) (c, d). Baseline-corrected DMR recordings are mean +
SEM and representative of three biologically independent experiments. e-h THP-1 TLR4/MD-
2/CD14 (THP-1 Dual) (e, f) or THP-1 Dual KO-TLR4/MD-2/CD14 (THP-1 Dual TLR4-KO) cells (g, h)
were incubated for 24 h with LPS E. coli (1 and 100 ng/ml), LPS S. minnesota (1 and 100 ng/ml),
or LPS R. spharoides (100 ng/ml). The TLR2 agonists Pam3CSK4 (1000 ng/ml) and Pam,CSKa
(1000 ng/ml) served as controls. After overnight incubation, activation of NF-kB was assessed
by measuring the activity of SEAP in the supernatant using Quanti-Blue (e, g) or the IRF
response (f, h) was assessed by measuring the activity of lucia luciferase in the supernatant
using QUANTI-Luc. Data are normalized to LPS E. coli (100 ng/ml) and shown as mean + SEM (n
= 3 biological replicates except control and LPS E. coli 100 ng/ml, n = 6). One-sample t test
against 100% (e-h). Source data are provided as a Source Data file.
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Supplementary Figure 10. Volcano plots show differential expression of LPS-induced genes in
HEK293 TLR4/MD-2/CD14 cells and THP-1 macrophages. a, b The volcano plots of LPS S.
minnesota vs. LPS E. coli in HEK293 TLR4/MD-2/CD14 cells (a) or THP-1 macrophages (b). For

visualization, the package ggplot2 was used.
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Supplementary Figure 11. TLR4 and TLR2 ligands trigger IL-8 release in primary monocytes.

a, b IL-8 secretion from primary monocytes (a) or cytotoxicity effect (b) following stimulation of
the cells with LPS E. coli (10 ng/ml), LPS S. minnesota (10 ng/ml), Pam,CSKa (1 pg/ml) or
PamsCSK4 (1 pug/ml) for 4 h. Cell-free supernatants were analyzed for IL-8 concentration by
ELISA (a) and LDH release (b). Results are expressed as % of maximal LDH release.
Representative results of one donor are shown. Source data are provided as a Source Data file.
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Supplementary Figure 12. MyD88 inhibitor ST2825 shows no DMR signals in HEK293 cells.
HEK293 control cells lacking TLR4 (Null2) incubated with the MyD88 inhibitor ST2825 (10 uM).
The dashed line indicates the preincubation time (120 min) of the inhibitor. Baseline-corrected
DMR recordings are mean + SEM and representative of three biologically independent
experiments. Source data are provided as a Source Data file.
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Supplementary Figure 13. MyD88 localization and functional analysis in HEK293 cells after LPS
stimulation. a Immunofluorescence microscopy for localization experiments of MyD88 (green)
in transfected HEK293 TLR4/MD-2/CD14 cells before and after stimulation with LPS E. coli and
LPS S. minnesota (100 ng/ml) for 5 min, 15 min or 45 min. Cells are transfected with 200 ng
MyD88-Venus construct and counterstained with the nuclear probe Hoechst (blue). Scale bar, 5
um. Images are representative of three biologically independent experiments. b Total RNA was
extracted from HEK293 MyD88-KO cells after stimulation for 4 h with LPS E. coli (100 ng/ml).
CXCL8 mRNA was measured by qRT-PCR and normalized to the expression of the housekeeping
gene GAPDH. Data are mean = SEM. n = 3 biologically independent experiments except for LPS
E. coli + TLR4 and LPS E. coli + TLR4 + MyD88-Venus, n = 4). One-sample t test against 1. ¢, d
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HEK293 WT or HEK293 MyD88-KO cells were transiently transfected with reporter constructs
for ELAM luciferase, Renilla luciferase, MD-2, CD14 and with or without wild-type hTLR4. Cells
were stimulated for 6 h with LPS E. coli (100 ng/ml) (c) or LPS S. minnesota (100 ng/ml) (d).
Luciferase activity is expressed as percent of cells transfected with wild-type hTLR4 and
stimulated with corresponding LPS concentrations (control, 100% activity). RLU, relative
luciferase unit. Data are mean + SEM (n = 3 biological replicates). One-sample t test against
100%. e Western blot analysis of the endogenous expression levels of MyD88 in HEK293 cells as
well as MyD88-Venus after transfection in HEK293 MyD88-KO cells. Data are representative of
three biologically independent experiments. Uncropped version of blot is provided in
Supplementary Fig. 16. f Immunofluorescence microscopy for localization experiments of
MyD88 (green) in transfected HEK293 MyD88-KO cells without TLR4 before and after
stimulation with LPS E. coli and LPS S. minnesota (100 ng/ml) for 15 min or 45 min. Cells are
transfected with 500 ng MyD88-Venus construct and counterstained with the nuclear probe
Hoechst (blue). Scale bar, 5 um. Images are representative of three biologically independent
experiments. Source data are provided as a Source Data file.
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Supplementary Figure 14. Optical biosensor assay shows no DMR signals in control cells in the
presence of TLR3 or TLR8 ligands. a Control HEK293 cells stimulated with chloroquine (15 uM).
b HEK293 TLR8 reporter cells stimulated with the TLR8 inhibitor CU-CPT9a (1 uM). ¢, d HaCaT
(c) and control HEK293 cells (Null2) (d) stimulated with the indicated concentrations (ng/ml) of
the TLR8 agonist TL8-506. Baseline-corrected DMR recordings are mean + SEM and
representative of three biologically independent experiments. Source data are provided as a
Source Data file.
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Supplementary Figure 15. Chemical structures of ligands and inhibitors.
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Supplementary Figure 16. Whole uncropped images of the original western blots. a Complete
western blots of TRAM and TRIF shown in Supplemental Fig. 2. b Complete western blot of
CD14 shown in Supplemental Fig. 7. ¢ Complete western blot of TLR4 and -actin shown in
Supplemental Fig. 8a. d Complete western blot of MyD88 shown in Supplemental Fig. 13.
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