4 Material and Methods

chloroform (6 mL/g), methanol (6 mL/g), and distilled water (4 mL/g). Samples
were centrifuged for 10 min at 10000 g and supernatant containing polar
metabolites was dried under vacuum overnight. GC/MS analysis was performed by
Dr. Stefan Kempa (Integrative Metabolomics and Proteomics, Berlin Institute of
Medical Systems Biology/Max-Delbrueck Center for Molecular Medicine, Berlin,
Germany) and samples were processed using protocols and machine settings
described elsewhere 2°®. Data were analyzed using ChromaTOF (Leco) and the
custom software MetMax 2%°. Data were normalized on mean of total area of all
analyzed metabolites (in vitro samples) or on internal standard (cinnamic acid,
in vivo samples) and average relative amount of itaconic acid in untreated cells or

control mice was set as 1.

4.6.6 Itaconic acid growth inhibition and killing assay

For growth inhibition bacteria were grown in AYE broth containing indicated

amounts of itaconic acid and ODsoo was determined over time.

4.7 Statistical analyses

Experiments were performed in a non-randomized and unblinded fashion. Data
were statistically analyzed using GraphPad Prism software. Two groups were
compared with two-tailed Mann-Whitney U test or, for multiple-group comparisons
with Kruskal-Wallis analysis of variance followed by Dunn’s multiple comparison
test or two-way ANOVA followed by Bonferroni posttest. Differences with

p <0.05 were considered statistically significant.

4.8 Reagents, kits, consumables and instruments

Table 4-5 Reagents

Reagent Company
7-AAD eBioscience
ACES Sigma
Ammonium persulfate Serva
Ampicillin Ratiopharm
Ampuwa® (RNase-free H20) Fresenius Kabi
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Bacto yeast extract BD Biosciences
Bis-acrylamide Serva

Bradford solution BioRad
Bromphenol blue Biotech Pharmacia
Chloramphenicol Sigma
Chloroform Merck
Collagenase type I11 Worthington-Biochemical
cOmplete protease inhibitor cocktail tablets Roche

Cyteine Sigma

DAPI Invitrogen

DMSO Sigma

DNase Sigma

EDTA Roth

EGTA Sigma

Ethanol Merck

FCS PAA

Ferric nitrate Sigma
Gentamicin Gibco

Glutamine PAA

Glycerol Roth

Glycine Sigma

Heparine Ratiopharm
HEPES Biochrom
HiPerfect Qiagen

Histodenz Sigma

Hybond nitrocellulose membrane Santa Cruz
Isopropanol Sigma

Itaconic acid Sigma
Kanamycin Sigma

Ketamine (Ketavet) Sigma
L-glutamine PAA
LIVE/DEAD fixable red dead cell stain Life Technologies
Methanol Merck

mIFNB PBL interferon source
mIFNy PBL interferon source
NaCl (0.9%) B. Braun

NP40 Sigma

Odyssey blocking buffer Li-COR
Paraformaldehyde Sigma
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PBS
Penicillin/streptomycin
PermaFluor
poly-L-lysine

RBC lysis buffer

RBC lysis buffer 10X
RPMI 1640

Saponin

SDS

Sodium fluoride
Sodium orthovanadate
Sodium periodate
Sodium pyrophosphate
Sucrose

TagMan® Gene Expression Master Mix
TEMED

Tris-HCl

Triton X-100

TRIzol®

Tween-20

ViaFect

Xylazine (Rompun)

Yeast extract

Gibco

PAA
Beckmann Coulter
Sigma

BD Bioscience
BioLegend
Gibco
Sigma-Aldrich
Serva

Sigma

Sigma

Sigma

Sigma

Sigma
Applied Biosystems
R&D Systems
Sigma

Sigma
Invitrogen
Sigma-Aldrich
Promega
Bayer

BD Biosciences

Ball homogenizer
BD FACSCalibur™
BD FACSCanto™

-mercaptoethanol Sigma
Table 4-6 Kits
Kit Company
PerfectPure RNA cultured cell kit 5 PRIME
PerfectTaq™ plus DNA polymerase 5 PRIME
HCRT Applied Biosystems
Plasmid purification Qiagen
TaqMan gene expression assays Applied Biosystems
Table 4-7 Instruments
Instrument Company
7300 Real-Time PCR System Applied Biosystems

Isobiotec
BD Biosciences

BD Biosciences
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BD FACSScan™

BD LSRFortessa™

BioRad gelelectrophoresis
Cytospin 3

Heracell™ 240i CO: incubator
Herasafe™ KS

LSM 780 microscope

LSM 5 PASCAL microscope

MACS® manual separators

BD Biosciences
BD Biosciences
BioRad

Shandon

Thermo Scientific
Thermo Scientific
Zeiss

Zeiss

Miltenyi Biotec

MACSQuant Miltenyi Biotec
Mastercycler Gradient Eppendorf
Microcentrifuge 5417R Eppendorf
NanoDrop 2000 T hermo Scientific
Odyssey infrared imaging system LI-COR Inc.
Photometer Eppendorf
Rotanta 460 R Hettich
Thermomixer Eppendorf
Vortex mixer, VV 3 VWR
Western blot system Transblot

Table 4-8 Consumables
Consumable Company

0.2 pm filters

Cell culture flasks

Cell culture tubes

Cell strainers (100 pm, 70 pm, 40 pm)
Cuvettes

Petri dish

Serological pipets

BD Biosciences
BD Biosciences
Falcon

BD Biosciences
Fisher Scientific
BD Biosciences

Thermo Scientific
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ABBREVATIONS

(ds)RNA Eidg)glllloizlztircagg;d) GAS IFNy activated site
GBP guanylate binding protein
AIM2 absent in melanoma 2 GFP green fluorescent protein
AM alveolar macrophage .
guanosine mono-
d . GMP
AMP aheno}sllne mono- phosphate
phosphate GO gene ontology
APC antigen presenting cell GTP guanosine tri-phosphate
apoptosis-associated . .
gy . very large inducible
ASC speck 11.ke protein GVIN GTPases
containing a carboxy-
terminal CARD HCV Hepatitis C virus
BAL bronchoalveolar lavage ICL isocitrate lyase
BCG Bacille Calmette-Guérin IFN-induced protein with
TFIT tetratricopeptide repeats
BCR B cell receptor pep P
baculovirus inhibitor of it LFN- inducible
BIR . transmembrane
apoptosis repeat
. IFN interferon
BMM bone marrow-derived
macrophage IFNAR  interferon o/} receptor
CARD  C@spaseactivation and IFNGR interferon y receptor
recruitment ) )
IL- interleukin-

CASP1  caspase-1 . . ) )
iNOS inducible nitrogen oxide

CFU colony forming unit synthase

¢GAMP  cyclic-GMP-AMP IRF interferon regulatory

cGAS cGAMP synthase factor

DAPI 4',6-di§midino-2- IRG immunity-related GTPase
phenylindole IRG1 immunoresponsive gene 1

DC dendritic cell ISG interferone stimulated

pIc S(igfrr:;ﬁal erierenee Ig:lr\lle stimulated gene

DNA deoxyribonucleic acid ISGF3 factor 3 :

DTR diphtheria toxin receptor ISRE IFN-stimulated response

DTX diphtheria toxin clements

DUOX dual oxidase JAK Janus kinase

ER endoplasmic reticulum LAMP-1 gzcrﬁg?;ﬁ:;;g;ﬁiem 1

FADD lgg:r-lz?zociated death LCV Legionella-containing

vacuole
FeyR glc‘%rgfl?;;;yiig;z?le LFQ label free quantity
GAF gamma-activated factor
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Abbrevations

LGP2

LPS
LRR

m.o.i.
MAVS
MCL
MDAS
MDP
MHC
mROS

MX

MyD88

NADPH

NAIP

NF-kB

NK cell
NLR
NO

NOD

NOX
OAS

p.i.
PAMP
PBS

PCC

laboratory of genetics and
physiology 2

lipopolysaccharide
leucine rich repeat
multiplicity of infection

mitochondrial antiviral
signaling

methylisocitrat lyase

melanoma differentiation
antigen 5

muramyl dipeptide

major histocompatibility
complex

mitochondrial ROS

myxoma resistance
protein

myloid differentiation
primary response gene 88

nicotinamide adenine
dinucleotide phosphate

NLR family, apoptosis
inhibitory protein

nuclear factor 'kappa-
light-chain-enhancer' of
activated B-cells

natural killer cell
NOD-like receptor
nitrogen oxide

Nucleotide-binding,
oligomerization domain

NADPH oxidase
oligoadenylate synthase
post infection

pathogen associated
molecular pattern

phosphate buffered saline

propionyl-CoA
carboxylase

PRR

PYD

qRT-
PCR

Rab

RIG-1

RIP1/3

RLR
RNS
ROS

RQ
RT

s.e.m.

SNARE

STAT

STING

T4SS
TCA
TCR
TLR
TNF

TRIF

TYK

WT

wt

pattern recognition
receptor

pyrin domain

quantitative real-time
polymerase chain reaction

Ras-related in brain

retinoic acid-inducible
gene [

receptor-interacting
protein 1/3

RIG-I-like receptor
reactive nitrogen species
reactive oxygen species
relative quantity

room temperature
standard error of the mean

soluble N-
ethylmaleimide-sensitive-
factor attachment receptor

signal transducer and
activator of transcription

stimulator of interferon
genes

type IV secretion system
tricarboxylic acid

T cell receptor

Toll-like receptor

tumor necrosis factor

TIR-domain-containing
adapter-inducing
interferon-f3

tyrosine kinase
wild-type (concerning
mice)

wild-type (concerning
bacteria)
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