Supporting Information

A MALDI-TOF assay identifies nilotinib as an inhibitor of inflammation in acute

myeloid leukemia

José Luis Marin-Rubio'#**, Rachel E. Peltier-Heap'#, Maria Emilia Duefias', Tiaan
Heunis'?, Abeer Dannoura!, Joseph Inns!, Jonathan Scott’, A. John Simpson®*, Helen J.
Blair’, Olaf Heidenreich®, James M. Allan’, Jessica E. Watt®, Mathew P. Martin®,
Barbara Saxty’, and Matthias Trost"*

! Laboratory for Biological Mass Spectrometry, Biosciences Institute, Newcastle University, Newcastle-upon-Tyne, NE2 4HH, UK.

2Sir William Dunn School of Pathology, University of Oxford, South Parks Road, Oxford OX1 3RE, UK.

3 Translational and Clinical Research Institute, Newcastle University, Newcastle-upon-Tyne, NE2 4HH, UK.

4 Respiratory Medicine Unit, Royal Victoria Infirmary, Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle upon Tyne, NE1
4LP, UK.

5 Translational and Clinical Research Institute, Newcastle University, Herschel Building, Level 6, Brewery Lane, Newcastle upon Tyne NE1
7RU, UK.

® Newcastle Cancer Centre, Northern Institute for Cancer Research, Medical School, Newcastle University, Paul O’Gorman Building,
Framlington Place, Newcastle upon Tyne NE2 4HH, UK.

"LifeArc, SBC Open Innovation Campus, Stevenage, SG1 2FX, UK.

#These authors contributed equally to this work.

* Corresponding authors:

José Luis Marin-Rubio. Tel: +44 191 2088983. E-mail: jose.marin-rubio@newcastle.ac.uk
Matthias Trost, Tel: +44 191 2087009. E-mail: matthias.trost@ncl.ac.uk

CONTENT: Pages
Figure S1. MALDI-TOF MS SPeCtra..........ccooiiitiiiiitiitiiiiii i S3
Figure S2. Nilotinib reduces IL-6 and IL-1f secretion.........................c.coiiiinn. S7
Figure S3. MALDI-TOF MS screening quality control...............................ooia. S8
Figure S4. TPP ratio heatmap................ e S9
Figure SS5. TPP analysis..... ... S10
Figure S6. Nilotinib reduces the pro-inflammatory phenotype................................. S12

Figure S7. Nilotinib inhibits the pro-inflammatory phenotype in E. coli-activated
10100 1 L0 S13

Figure S8. Assessment of TKIs against p38a using surface plasmon resonance (SPR)... S15

S1



Figure S9. Differences in the proteome of nilotinib- and imatinib-treated monocytes.....S16

Figure S10. Nilotinib and imatinib show different sensitivity in blood malignancies. Nilotinib

reduces the inflammation phenotype in OCI-AML2 and NCI-H929 cell line............... S18

Table S1. List of compounds used in MALDI-TOF MS screen. The table indicates the drug name,
CHEMBL ID, and molecular formula.

Table S2. TMT labels. The table indicates the sample name, TMT label reagent, and HCD

monoisotopic report mass (Da).

Table S3. Proteins used to normalize TPP data. Document indicates description and data.
Table S4. TPP analysis. Document indicates description and data.

Table S5. Proteomics ANOVA analysis. Document indicates description and data.

Table S6. Proteomics Limma analysis and Gene ontology data. Document indicates description,

data, downregulated and upregulated gene ontology and KEGG enrichment analyses.

Table S7. MALDI-TOF MS, RTqPCR and ELISA prices for 96 drugs discovery assay and per
sample. The table indicates the techniques (MALDI-TOF MS, RTqPCR and ELISA), company and

reference number, price and units, price for 96 samples and price per sample.

S2



Figure $1
A

6891.0
20 .
Resting
15
46316
10 -
$651.0 92603 137785
05, i -
i IOV | 0 D B
49636
30
LPS
20 68912
1.0
$651.5 92605 137785
PYS T | i - A
1 LR
1.0]
- Pam,;CSK,
08, 68915
04]
o o] l 5650.3 J 92606 137785
~  oolalaad UL | A
x 49636
— 101 —_
D o8] Pam3;CSK,
<' 06 68916
Tl 1
z‘ 0.4
= 02 A 5650.8 92601 137779
g 0.04k T | ! . A
3 107 6891.1
S os] 46315 IFN-y
06
041 92600
137772
024 648.0 1 87772
0.0 deken it | J A A.
8.04 68134
704 i Poly (A:U)
6.04 5637.3
i g' 46347 1
. 1 13780.0
ol 92607 e e
LA
;‘D' At bodocl J.j A
5] 814.2
el ez Poly (I:C)
3.04
2,04 138458
1.04 11350.8 A
004 T T T T A T T T
4000 6000 8000 10000 12000 14000 16000
m/z
B .
68849
3 4628.9 9256.9 13767.8 DMSO
156473 S 1
2
112-95 2
1
153085
0
25 0601 =222
20 LPS
15 26466, 22853, 13765.4
"’o 1L 112925
- 08 153012
X 0o T -
— 68623
D . NG-25
. 137646
< — ' +LPS
3‘ 2 48227 112947
2 g I 15306.0
& 68616
c 588816
- 20 112942
» s ez BI2536
e T2 +LPS
10 112042
05 153024
0.0 Jewalis ‘ l A
58821 137656
. 92552 .
MRT68601
+ LPS
05 112003
00 «.»LL.

T T
4000 6000

10000
m/z

T
8000

12000

14000 ~ 16000 18000

Intensity [A.U.] x10°

Intensity [A.U.] x10 °

4 6884.9
4628.9 DMSO
. —_— 9256.9 137652
: 55?73
24 112952
14
0
49601 68827
N LPS
56466 92553 137668
14 112855 J‘
o
£8233 Nilotinib
3 4628.4 _o2s60_
—_— 137659 +LPS
29 _ 56467
1 L 112923
: Judool
154 40503 — _9256.0 b1l A Imatinib
+
1.0 56462 LPS
112928
0.5+
0.0+
3 68814 ..
4627.1 Ponatinib
24 56456 22520 137633 +LPS
112947
Ad ==L
o L.;JAA
68840
204 _46288 Bosutinib
J o568
e 55468 137582 + LPS
1.0 ‘
05+ 11295.0
o.o-«'-'-k“—‘-d-J
34 _46292
Dasatinib
29 68846 92571 + LPS
14 13768 3
112421 _—
o.-k-h-hlu MA,
—_—TT T T T T T T T
4000 6000 8000 10000 12000 14000 16000 18000
m/z
44
4627.1
AR DMSO
13765.2
Py A
10 a0 E. coli
05+
_oes20 92534
3 H 137845
o0 [ A s
35014 . . .
T w2 Nilotinib
104 46272 _ess17 :
i + E .coli
82543
054 -
004
68812 o
104 9580 T Imatinib
+ E. coli
054 137635
11293.2
004 AU
68800 ..
101 ; Dasatinib
137617 + E' co"
68602 o
2002 H Bosutinib
13761.7 + E' COII
104 (22002 68815 Ponatinib
4 + :
054 13760.1 E. coli
| 82493 112949 A
004 T T T T T T T
4000 6000 8000 12000 14000 16000 18000

10000
m/z



Figure S1

. 44 o 6884.9 DMSO
46264 DMSO 34 9256.9 13767.8
10 2d i
925-21 |12.952
05 68802 1
1 _13760.7_ 1 Lal ] ul A
Mw A "
0 Jnm e e 6882.7 LPS
4626 6 E I' 204 i
¢ gcot 154 56‘.55 L,“ 137654
92526 104 112925
6180.3 054
l 0.0 J Ade
A " 58830 e
o . 4628 4 Nilotinib
2 64 _46268 Tt 8 &5 9256.0 et +LPS
————— 13765.
% N|Iot|n|b. x s ~larese
4 + E. coli Lry -
2 _smr > L J sz
< 21 0 1 P SR B | T
J.J.j 6883.2 13766.3 .
E °1 46267 ‘ = | b E 1 T T ' e
7} e matini @
5 ; q:, 109 56452 +LPS
E + E' COI’ E o l 112928
0.0 Jusmaudsntli A MJJ _A...LL.L..J-\A
6882.1
92552 137858
o - 10 5 MRT68601
o H Losmapimod 5644.0 + LPS
s + E. coli 05 112003
154 i
13760.3
tol s : oot ALUAAN |
0.5 A A St 13765.0
00 A 154 92552 . .
o 49566 L8278 Losmapimod
T i MRT68601 1.0 | e
0.4 - 11290.5 +LPS
034 + E. coli 054 l L0
92522 ‘)J
024 5642.5 —_— 0.0-fumliohaluisl A A
01 | 1 " 4000 ' 6000 8000 10000 12000 14000 16000 18000
l.l ll Il I.JH.L N | Y m/z
0 T T T T T T T T T T T T T T T
4000 6000 8000 10000 12000 14000 16000 18000
m/z
6892.1 7004.2
= = 10 56547
20 5657.3 DMSO 08 DMSO
9267.8 13780.9 $2030
15 B 06
113130 14009.3
1.0 04 i
05 0.2
Iy Bt o b fo o SR a . A LA AL s 0.0
80 68936 5657.4
- 6899.3 -
50 E. coli 30 wna| T b E. coli
49681 137840 =
40 A e —
92696 20
IS 30 i ) © 3141 437058
- 20 i o 85744 )
- 10 S o
x 1.0 X
(o] 3 —
0.0 . 00
D. o 68931 2., 5655.2
Y TIPS . . 8002 T .
< Nilotinib + E. coli < Nilotinib + E. coli
L 46353 oo —0g 46332
3’ 20 i 9269.2 - 3,
‘0 5657.8 i = 06 92637 _1131238
c s = ) : : 137946
w = 04
- 1.0 0
= 05 w02
-0 [< L !
-
00 0.0
25 483- 3 H H z 08 ﬂ 6904.0 H : H
Imatinib + E. coli ) e Imatinib + E. coli
20 [
06
92653
e 52693 — e e 138010
10 307 e 113160
i 02
05
0.0 1 T T T T T T T T T T T T T T T el N ! * o N ! * & N - * 4 * Ly N
4000 6000 8000 10000 12000 14000 16000 SOCORENCO00INN OB OT00I 20 il
m/z m/z

S4



Figure S1

Intensity [A.U.] x10°

Inten

]
5648.3

N 4

21 _4s659

11452 3

137557 3 DMSO

49613

% ll 68847 92587
00 A A T |

LPS

11243.7 137682
45679 _esss0 Nilotinib
13770.4
+ e +LPS
11303.7
i ' J{J
0 — -
. 4960.9 Imatinib
+ LPS
14684.4
AP A
Ponatinib
+ LPS
146873
AA
6835 3 Bosutinib
64 4961.7 92855 s + LPS
44 112.449 J«J
24 )
o ‘.mJ.l J dagel Ul ot
N 49620 Dasatinib
N 137712 + LPS

—

17683 Losmapimod

s + LPS
) —22292. 11568,
0 - L Y,
4000 6000 8000 10000 12000 14000 16000 18000
m/z
4626 4
47 - 9252.0 DMSO
3 6879.9
2 l 13757.6
112354
x L2354,
0 PP W ) ll "y
4958 8
LPS
24
s 92532
112364 .
o bbsdesd i I v ool v
46268 - . .
e s Nilotinib
24
+LPS
1
0 Y Il 1 Mderd o) Mk,
958.8 .« .
154 4 Imatinib
109 9258.9 + LPS
05 _,l |
00 -
7z Ponatinib
o 9253.5 + LPS
05= 156433
|
- AAL o | S,
s Lo Bosutinib
24 + LPS
] l 9253.1
I o ¥ | |
4626 8 .- .
154 92534 Dasatinib
10 +LPS
05 5642.9
00 MU
e Losmapimod
24 T 92540 + LPS
68813
1+ 13760.3
0 T T T T T T T T
4000 6000 8000 10000 12000 14000 16000 18000
m/z

204 46266 DMSO
o 9252.3
104 6880.1 i
054 S o= 112359
ol T | e e
M LPS
064
g‘:' l 92526
o = 11873.5
O N . | —_—
y s Nilotinib
- 9252.2 + LPS
054 i
l 146736
004 o - —
w 1 el Imatinib
o +LPS
- o054 l 92534
% =2l
— 0 Jahaden AL, | l o
2 —_ Ponatinib
s 01 92535 +LPS
b 054 i
—— 10518.0
g 00 e N lT |46?61
e 49300 Bosutinib
£ +LPS
05 4 l 92535
0 | L A l 119-75.7
10 s Dasatinib
+LPS
054 92526
0ok NIk ] l 119727
4627.3 H
05 % Losmapimod
064 9253.4 + LPS
044 H
024 l 119738
004 - =
——r—r T T T T T T T T T T T T T
4000 6000 8000 10000 12000 14000 16000 18000
m/z
Cell viability assay g
100004 ~05
0
<
2 5000 0.4 1
[} £
o c
Y— i | o
S} 6000 0.3 2
= <
o 4000 0.2 8
E §
2000 0.1 2
= 5
7]
L0.0 2
Q& o > +bt A D O L@
O &P
o o7 N ~§\ o L
& & Q9 P
7 R >
<

Cell viability assay

8000+

6000+

4000+

20004

Number of cells

() (<) N B z 0 -
S F S E L EE S
0%&«6@@&@@@@
& ¥ TP &
(RN
N

S5

1
o
'S

T
o
w

T
o
N

T
1
o

-0.0

Absorbance (Az90 nm - Agss nm)



Figure S1. MALDI-TOF MS spectra. A) Representative MALDI-TOF MS spectra of untreated
(resting) THP-1 cells and treated with 100 ng/mL LPS, 100 ng/mL Pam,CSK4, 100 ng/mL Pam3;CSK4,
100 U/mL IFN-y, 1 pg/mL poly(I:C) or 1 pg/mL poly(A:U) for 24 h. B) Representative MALDI-TOF
MS spectra of THP-1 cells pre-treated with vehicle control (DMSO), 5 uM NG-25, 5 uM BI2536 or 1
uM MRT68601 for one hour before 100 ng/mL LPS-treatment for up to 24 h. C-D) Representative
MALDI-TOF MS spectra of THP-1 cells pre-treated with DMSO, 5 uM nilotinib, 5 uM imatinib, 1 pM
dasatinib, 1 pM bosutinib or 1 uM ponatinib C) for one hour before 100 ng/mL LPS-treatment for up
to 24 h; D) for one hour before stimulation with live E. coli for up to 24 h. E-F) Representative MALDI-
TOF MS spectra of THP-1 cells pre-treated with DMSO, 5 uM nilotinib, 5 uM imatinib, 1 pM
losmapimod or 1 uM MRT68601 E) for one hour before stimulation with live E. coli for up to 24 h; F)
for one hour before 100 ng/mL LPS-treatment for up to 24 h. G-H) Representative MALDI-TOF MS
spectra of G) OCI-AML2 and H) NCI-H929 cells pre-treated with DMSO, 5 uM nilotinib or imatinib
for one hour before stimulation with live E. coli for up to 24 h. I-K) Representative MALDI-TOF MS
spectra of I) primary monocytes and J-K) primary AML cells pre-treated with DMSO, 5 uM nilotinib,
5 uM imatinib, 1 pM dasatinib, 1 uM bosutinib, 1 uM ponatinib or 1 uM losmapimod for one hour
before 100 ng/mL LPS-treatment for up to 24 h. L and M) Represent XTT cell viability assays.
Significant differences between two groups were determined by Mann-Whitney U-test. The statistical
significance of the comparisons with resting is indicated as follows: **, P < 0.01; *, P < 0.05. Error

bars represent the standard deviation of four biological replicates.
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Figure S2
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Figure S2. Nilotinib reduces IL-6 and IL-1p secretion. A) IL-6 and B) IL-1f secretion of THP-1 cells
treated in either vehicle control-treated (DMSO), 100 ng/mL LPS-treated, or pre-treated with 5 uM NG-
25, BI2536 or 1 uM MRT68601 for one hour before 100 ng/mL LPS-treatment for up to 24 h measured
by ELISA. C) IL-6 and D) IL-1f secretion of in THP-1 cells in vehicle control-treated (DMSO), 100
ng/mL LPS-treated, or pre-treated with 5 pM nilotinib, imatinib, 1 pM dasatinib, bosutinib or ponatinib
for one hour before 100 ng/mL LPS-treatment for up to 24 h measured by ELISA. Significant
differences between two groups were determined by a Mann-Whitney U-test. The statistical
significance of the comparisons with LPS is indicated as follows: ns, not significant; **, P < 0.01; ***,
P <0.001. Error bars represent the standard deviation of four biological replicates.
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Figure S3
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Figure S3. MALDI-TOF MS screening quality control. A) Z’ scores of biological replicates 1, 2 and
3 from the 96 compounds screened across the 8 staggered sets. B) Correlation plots of biological
replicates 1, 2 and 3 showing correlation R* > 0.80 and P < 0.001. C) MALDI-TOF MS IC50 curve of
nilotinib- and imatinib-pre-treated cells one hour before 100 ng/mL LPS-treatment for up to 24 h. D)
TNF-a secretion IC50 curve of nilotinib- and imatinib-treated THP-1 cells. Table below shows IC50

concentration (nM) and R?. Error bars represent the SEM of six (C) or four (D) biological replicates.
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Figure S4
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Figure S4. TPP ratio heatmap. Heat map of protein thermal stabilities in THP-1 cells with 5 uM
nilotinib and imatinib for one hour before 100 ng/mL LPS-treatment for up to 15 min. The median
relative abundance across replicates (n=4) at the indicated temperature is shown for each protein as

fold change relative to the lowest measured temperature (40 °C).
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Figure S5
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Figure S5. TPP analysis. A) Determination by TPP analysis of the thermostability of p38y (MAPK12),
B) SH2 domain-containing protein 4A (SH2D4A), C) protein TSSC4, D) protein SET, E) putative
phospholipase B-like 2 (PLBD2), F) Actin-related protein 2/3 complex subunit 5 (ARPCS), G)
Mitogen-activated protein kinase kinase 4 (MKK4), H) Mitogen-activated protein kinase kinase 6
(MKKO6) protein at the indicated temperatures with 5 pM nilotinib or imatinib for one hour before 100
ng/mL LPS-treatment for up to 15 min. Table insert shows melting temperature (Tm °C) and R?. I-J)
Determination of the thermostability of MKK3 at the indicated temperatures in THP-1 cells pre-treated
with 5 uM nilotinib or imatinib for one hour before 100 ng/mL LPS-treatment for up to 15 min. J)
Representative western blots of the thermostability of MKK3. GAPDH served as a loading control.
Table insert shows melting temperature (Tm °C) and R?. K-L) Determination of the thermostability of
p38a (MAPK14) at 56°C in DMSO, 100 ng/mL LPS and pre-treated with the indicated concentrations
of nilotinib or imatinib for one hour before 100 ng/mL LPS-treatment for up to 15 min. Table insert
below shows effective concentration (EC50) (uM) and R%. M-N) Determination of the thermostability
of p38a (MAPK14) at 56°C in 5 uM nilotinib or imatinib for one hour. Table insert shows melting
temperature (Tm °C) and R% Error bars represent the SEM of four biological replicates. GAPDH served
as a loading control. A representative image of four replicates is shown. Relative mobilities of reference

proteins (masses in kilo Daltons) are shown on the left of each blot.
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Figure S6
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Figure S6. Nilotinib reduces the pro-inflammatory phenotype. A) MALDI-TOF MS relative
quantitation of the ratio m/z 4964 / 4632 in THP-1 cells pre-treated with DMSO, 5 uM nilotinib,
imatinib, 1 uM dasatinib, bosutinib or ponatinib for one hour before stimulation with live E. coli for up
to 24 h. B) MALDI-TOF MS relative quantitation of the ratio m/z 4964 / 4632 in THP-1 cells pre-
treated with DMSO, 5 pM nilotinib, imatinib, 1 uM losmapimod or MRT68601 for one hour before

stimulation with LPS for up to 24 h. C) Relative quantification of four replicates (Figure 4B) is shown
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on the right for p38a and MK2 phosphorylation levels. D) Western blot analysis of the p38a MAPK
pathway in THP-1 cells pre-treated with DMSO, 5 uM nilotinib, 5 uM nilotinib, imatinib, 1 pM
dasatinib, bosutinib or ponatinib for one hour before stimulation with live E. coli for up to 15 min. a-
tubulin serves as a loading control. A representative image with two biological replicates of four
replicates is shown. Relative mobilities of reference proteins (masses in kilo Daltons) are shown on the
left of each blot. Relative quantification is shown on the right for p38a and MK2 phosphorylation levels.
Error bars represent the standard deviation of four biological replicates. Significant differences between
two groups were determined by a Mann-Whitney U-test. The statistical significance of the comparisons

with E. coli is indicated as follows: ns, not significant; nd, not detected; *, P < 0.05; **, P < 0.01; ***,

P <0.001.
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Figure S7. Nilotinib inhibits the pro-inflammatory phenotype in E. coli-activated monocytes. A-
C) ELISA IC50 curves of A) TNF-a, B) IL-6, and C) IL-1p were measured by ELISA at 24 h. Error
bars represent the standard deviation of four biological replicates. Significant differences between two
groups were determined by a Students t-test. The statistical significance of the comparisons with E. coli
is indicated as follows: ns, not significant; **, P <0.01; *** P <0.001. Table insert shows IC50 (nM)
and R?. D) TNF-a, and E) IL-6 expression were determined by RT-qPCR in THP-1 cells pre-treated
with DMSO, 5 uM nilotinib or imatinib for one hour before stimulation with live E. coli for up to 24 h.
The results were analyzed using the 2**“ method and normalized using GAPDH and TBP as the
reference genes; and DMSO as the reference sample. Error bars represent the standard deviation of four
biological replicates. The statistical significance of the comparisons with E. coli is indicated as follows:
ns, not significant; **, P < 0.01; *** P <0.001. F) /L-6 expression was determined by RT-qPCR in
non-transfected or transfected HEK293 cells with p38a WT or p38a M107T for 48 h and pre-treated
with DMSO, 5 uM nilotinib or imatinib for one hour before stimulation with LPS for up to 24 h. The
results were analyzed using the 222 method and normalized using GAPDH and TBP as the reference
genes; and DMSO as the reference sample. The statistical significance of the comparisons with: LPS
non-transfected is indicated as 1; LPS transfected with p38a WT is indicated as T; LPS transfected with
p38a T106M is indicated as $. The statistical significance of the comparisons between p38c. WT and
p38a M107T is indicated as follows: ns, not significant; ***, P < 0.001. Error bars represent the
standard deviation of four biological replicates. Significant differences between two groups were

determined by Mann-Whitney U-test.
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Figure S8
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Figure S8. Assessment of TKIs against p38a using surface plasmon resonance (SPR). (A-G)
Representative multicycle SPR sensograms for A) nilotinib, B) ponatinib, C) dasatinib, D) bosutinib,
E) imatinib, and F) MRT68601showing a dose-dependent concentration series against immobilized
p38a. Kp, equilibrium dissociation rate constant; Ko, (M s'), on-rate constant or association reaction;
Kofr (s), off-rate constant or dissociation reaction; Kd (affinity fit), dissociation rate constant.

Experiments performed in triplicate.
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Figure S9
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Figure S9. Differences in the proteome of nilotinib- and imatinib-treated monocytes. A) The matrix
of correlation plots revealed very high correlations between log, transformed LFQ intensities (Pearson
correlation coefficient between 0.982 and 0.998). The color code indicates the values of correlation
coefficients. B) Volcano plot of THP-1 cells treated with 5 uM nilotinib vs. E. coli, cut-off of FDR
<0.05 and 1.5-fold change between conditions. C) MMP9 and p38a levels in THP-1 pre-treated with 5
UM nilotinib or imatinib for one hour before stimulation with live E. coli for up to 24 h. a-tubulin serves
as a loading control. A representative image with two biological replicates of four replicates is shown.

Relative mobilities of reference proteins (masses in kilo Daltons) are shown on the left of each blot.
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Figure $10
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Figure S10. Nilotinib and imatinib show different sensitivity in blood malignancies. Nilotinib
reduces the inflammation phenotype in OCI-AML2 and NCI-H929 cell line. A) IC50 values of
nilotinib and imatinib in various types of cancer, and B) in hematological malignancies according to
TCGA classification from the Genomics of Drug Sensitivity in Cancer (GDSC) database. C) MALDI-
TOF MS relative quantitation of the ratio m/z 4964/4632 in NCI-H929 cells pre-treated with DMSO, 5
UM nilotinib or imatinib for one hour before stimulation with live E. coli for up to 24 h. D) p38a MAPK
pathway status in NCI-H929 cells. a-tubulin was detected as a loading control. A representative image
of four replicates is shown. Relative mobilities of reference proteins (masses in kilo Daltons) are shown
on the left of each blot. E) TNF-a, IL-6, and IL-1p secretion was measured by ELISA at 24 h. Error
bars represent the SEM of four biological replicates. Significant differences between two groups were
determined by a Mann-Whitney U-test. The statistical significance of the comparisons with E. coli is

indicated as follows: ns, not significant; na, not applicable; *, P < 0.05; **, P <0.01; *** P <0.001.
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